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Preíace

Preíace

Drug iníormation is constantly developing as ứie use of existíng drugs 
grows, new  drugs emerge, new preparations are launched, and old 
preparations are abandoned, reíormulated, or redehned. The needs of 
those practìsing pharmacy and medicũie are also changing, and during its 
long history Martindale has evolved to m eet those needs by becoming 
much more than a simple encyclopaedia of medidnes. It aũns to provide 
healthcare prolessionals with evaluated, unbiased iníormation on drugs 
and medicines used throughout the world. Our content is also careíully 
structured to enable readers to find thls iníormation easily and quickly, 
whether it is to ansvver spedíic questions about drugs or to give a broad 
overvievv of pharmaceutical topics.

Our readers should note that Martindale is not a book of standards: the 
indusion of a substance or a preparation is not to be considered as a 
recommendation for use, nor does it coníer any status on the substance or 
preparation and readers are reminded that knowledge and best practice in 
this íield are constantly changing. While considerable eííorts have been 
made to check the material in Martindale, neither the publisher nor the 
authors accept any responsibility for errors and omissions. The publisher 
and authors make no representation, expressed or implied, that doses are 
correct for particular purposes and readers shouỉd check up to date product 
iníormation, codes of conduct, and saíety regulations. The reader is also 
assumed to possess the necessary knovvledge to interpret the iníormation 
that Martindale provides. It is the responsibility of practitioners to 
determine dosages and toeatments for individual paúents, taking into 
account up to date therapeutic standarđs, and to take all appropriate saíety 
precautions.

Further details on the basic editorial philosophy behind content creation, 
as well as guidance on how the data is set out, are provided in the guide to 
Martindale section on the next page.

M aịor changes for the 38™ Edition
There have been several changes to this new edition of Martindale, but the 
most striking is its new íormat. The cover design has been reíreshed and, to 
overcome a common problem, the page layout has been totally re-designed 
with a new  and iarger font. This ensures that the page is easier to read as 
well as .making it quicker to find the iníormation the reader is looking for 
on the page. Alongside this, and in response to user íeedback, the layout of 
the monographs has been restructured and readers will now íind a 
monograph's uses at the start of a monograph; knowing how a drug acts 
and is used may help to contextualise any subsequent adverse eííects and 
precautions related to that drug. In addition, a drug's nomendature 
iníormation is highlighted within its own shaded text box. To allow íor 
these changes, the Chemical structure graphics are no longer reproduced in 
the print editions of Martindale; however, they remain available on our 
digital pỉatíorm, MedidnesComplete.

Alongside much of the revalidation work that is undertaken with every 
edition of Martindale, other changes for this edition include:

• over 200 nevv monographs including:
• the sodium-glucose co-transporter 2 Lnhibitors, canagliflozin and 

dapagliflozin, have been added as a new drug group to the chapter 
on antidiabetic drugs

• the antivirals, daclatasvir and soíosbuvir, for use in the management 
of hepatitis c

• restructuring of the section on diabetes mellitus management in the 
antidiabetic drugs chapter, to improve its readability

• updated revievvs on the treatment of acute lymphoblastic leukaemia 
and non-small cell lung cancer, vvhich prototype a new  approach to 
our treatment reviews

• revised paracetamol nomograms for the treatment of paracetamol 
poisoning

• extensive revision of the porphyria abstracts
• expansion of the coverage of proprietary preparations to cover 43 

countries and regions, induding China
The Martindale editorial team have been assisted by many individuals in 
the production of this edition, and it is their valuable contribution that help 
to ensure Martindale's validity. Thanks are due to Lina Bladh, Alessandro 
Gabbi, Judy van Engeldorp Gastelaars, Spela Godec, Jan Hom, Montseưat 
Jané, Andrius Kairys, Maria Kouimtzi, Carla Oliveira, Kamila Ramesová, 
Elsa Simon, Gyốngyver Soós, Carina Tukukino, Robert Wasilewski, Larry 
Callahan, and Frank Switzer.

The team have also been able to call on the advice and expertise of other 
members of the Royal Pharmaceutìcal Society's Pharmaceutìcal Press 
division. In particular, the Editor would like to thank Rachel Ryan and the 
staff of the British National Formulary, Claữe Preston and the staff of 
Stockley's Druglnteractions, and SamDriverand the Science team. Thanks 
are also due to Tamsin Cousins and Linda Paulus, for theữ patience and 
guidance in handling the various aspects of producing a print publication, 
and to David Granger, Mesíin Mebrate, Karl Parsons, and lan White, for 
theừ technical expenise in produdng digital and print datasets. We are also 
grateíul ỉor the support of Karen Baxter, Frank Gibson, and Alina Lòurie.

The Editor would also like to thank Sean Svveetman, Paul Blake, Gail 
Neathercoat, Anne Parsons, Susan Handy, Fauziah Hashmi, Joanna 
Humm, Kelli Kalb, Priya Patel, Gerda Viedge, Elizabeth King, and Christine 
Iskandar. Their input over the years and to this edition has been greatly 
valued and is not íorgotten.

Our digital version of Martindale, vvhich is updated quarterly, is available 
on MedidnesComplete (www.medicinescomplete.com). It maintains the 
íamiliar layout of the print publication but, as it is not limited in its size, 
extra content such as the archive chapter of deleted monographs and 
graphical representations of the Chemical structures of many of the drugs 
are also avallable. For more iníonnation about the digital product, please 
visit our website.

We continue to value our readers' íeedback and anyone vvishing to 
contact us may do so at our email address: PhpEditorial@rpharms.com

London, February 2014

http://www.medicinescomplete.com
mailto:PhpEditorial@rpharms.com
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A guide to Martindale

Martindale contains iníormatíon on drugs in dinical use worldwide/ as 
well as selected investìgatìonal and veterinary đrugs, herbal and 
complementary medidnes, pharmaceutical exdpients, vitamins and 
nutritional agents, vacdnes, radiopharmaceuticals, conttast media and 
diagnostic agents, medidnal gases, drugs of abuse and recreational đrugs, 
toxic substances, disinỉectants, and pestiddes.

The iníormation on over 6000 drugs and other substances is arranged 
into monographs that contain details on nomendature, propertíes, and 
actions. These text sections summarise the relevant iníormation, notably 
for Iicensed uses, followed, if appropriate, by reíerenced abstracts or 
reviews that expand upon the details given in the text or add additional 
iníormation. Multicenưe studies, meta-analyses, and systematic reviews 
play an important role in the study of drug treatment, and their íindings 
and condusions are considered in much of our content. Hovvever, there is 
also a place for the anecdotal report and the small study, and iníormation 
from such sources is induded where appropriate. In compiling the text of a 
Martindale monograph, use is made of the drug's licensed product 
iníormation as published in various countries and approved by the relevant 
regulatory authoritìes. Acknowledgement is also given to iníormation 
reíerenced hom  a number of authoritative sources including the Brìtish 
National Formulary, the British National Formulary for Children, the British 
Pharmacopoeia, the European Pharmacopoeia, the United States National 
Formulary, and the United States Pharmacopeia.

In addition, disease ưeatment revievvs offer overvievvs of nearly 700 
diseases and the drugs used in their treatment, along with key reíerences 
and guidelines. Cross-reíerences are provided between these treatment 
reviews and relevant drug monographs.

Preparations summaries of more than 180,000 proprietary Products írom 
43 countries or regions are induded. Iníormation is provided on 
proprietary name, manuíacturer or distributor, country/region of origin, 
active ingredients, and a summary of the indications as given by the 
manuíacturer. Page numbers link ingredients to an appropriate drug 
monograph where possible.

Philosophy and methodology
Martindale's uses are as varied as its users. However, the primary aims are:

• to surrưnarise dinically usehil iníormation on all drugs and medicines 
around the world

• to provide accurate, unbiased, and reasonably comprehensive 
inỉormation in a condse íormat

• to provide a lead-in to the published evidence base hom  which we 
derive our iníormation

To achieve the above aims, working practices have to be safe and eíũcient, 
while making optimum use of available inỉormation. This section describes 
some of these working practices.

Data collection
The team proactively monitor the published literature ỉor potential content 
updates. This involves regularly searching selected major medical joumals 
and websites of regulatory authorities such as EMA, FDA, Health Canada, 
and MHRA; other sources of high-quality systematic reviews and 
guidelines, induding the Cochrane library and NICE, are also monitored, 
as are pharmacopoeial, govemmental, and WHO publications, for 
iníormation relating to drugs and drug therapy.

The list of sources used has been developed over many years by analysis 
of previous dtations, and is revievved and updated regularly.

Licensed product iníormation for 43 countries and regions is evaluated, 
to maintain the widest possible coverage of drugs in use intemationally. 
Preparatìon names, manuíacturers, ingredients, and licensed uses are 
induded in the intemal Martindale database for re\dew during the revision 
process.

Editoríal processes
W rite, r ev iew , and approve. To maintain the quality and currency of 
our content, it is constantly revised and updated. Our revision processes

cover both scheduled revision of the content, and revision of particulai 
points in reaction to new  iníormation as it arrives.

The revision procedure involves the eđitorial writer re-evaluating 
standing iníormation, assessing newIy-colleded reíerences for quality and 
relevance, and searching bibliographic databases and the Internet to 
identiíy íurther candidate iníormatìon.

Once the material for new  content has been re-evaluated and updated, it 
is rigorously reviewed by a second eđitorial writer to ensure not only that 
all changes are valid and appropriate, but also that important points have 
not been missed.

The rnaterial is then passed to the editor, vvho períorms a ỉinal, high-level 
check and approval of the data. Thìs process is designed to ensure 
consistency of approach and style, as well as oữering an opportunity to pick 
up any errors that may have been missed. changes and questions are fed 
back to the writer.

K eying, prooí-read ing, and dose-check ing. Once approved by the 
editor, content changes can be made in the database, vvhich has remained 
untouched until this stage as a security measure. These changes are then 
prooíread for errors, corrected if necessary, and any corrections checked. 
Extensive electronic testing for spelling, stylẽ, and íormat is also carried out 
at all stages.

The amended content then undergoes an independent revievv of the 
dose iníormation against its recorded sources. This review is períormed by a 
writer not involved in the original content generation process, and is an 
additional saíeguard against the inadvertent introduction of potentially 
dangerous dose errors.

R elease. Once past all these stages, the data are cleared for release and 
can be published in the next update of the Martindale digital Products; 
changes to the print version will appear in the next edition.

A d d ition a l checks for p ub lication . Some additional checks are made 
beíore publishing a print edition of Martindale. A second independent dose 
review of all chapters is made by extemal experts.

How the inliormation is arranged
Martindale is divided into 2 volumes:

Volume A covers:
• M onographs o n  drugs and ancillary su b stan ces. This section 

contains over 6000 monographs arranged in 49 chapters. These 
chapters generally bring together monographs on drugs and groups of 
drugs that have similar uses or actions. The disease treatment reviews, 
vvhich provide descriptions of diseases together with reviews of the 
choice of treatments, are usually located in the chapter introduction. 
The chapter titled Miscellaneous Drugs and Other Substances contains 
monographs on drugs not easily classiíied, herbals, and drugs no 
longer used clinically but still of interest. There are also monographs 
on toxic substances, the eííects of which may require drug therapy.

Volume B includes:
• Preparations. This section contaừis over 180,000 proprietary 

preparations from a range of countries and regions. The iníormation 
provided includes the proprietary name, the manuỉadurer or 
đistributor, the active ingredients with cross-reíerences to the drug 
monographs, and a summary of the indications as given by the 
manuíacturer.

• D irectory  o f  m a n u íactu rers . In Martindale the names of 
manuíadurers and distributors are abbreviated. Their full names are 
given in this directory together with contact details if available. 
Manuíacturers' recorđs are listed alphabetically. This directory 
contains over 20,000 entries.

• Pharm aceutical term s in  various languages. This index lists 
nearly 5600 of the commoner pharmaceutical íorms and routes in 13 
major European languages. It is provided as an aid to the non-native 
speaker in interpreting packaging, product iníormation, or prescrip- 
tions vvritten in another language.

• G eneral index . To make the íullest use of the contents of Martindale 
the general index should always be consulted. The exhaustive index, 
prepared from over 175,000 entries, including entries for drugs



A guide to Martindale vii

(approved names, synonyms, and Chemical names), preparations, 
pharmacological and therapeutic groups, and clinical uses (disease 
treatment revìews). As in previous editions, the index is arranged 
alphabetically 'word-by-word' ratherthan 'letter-by-letter'. The index 
indicates the column in which the relevant entry appears as well as the 
page and in vvhich volume the entry may be íound. To improve clarity 
and the ease of location of index entries, long Chemical names have 
been omitted írom the index.

• Cyrillic index. Both non-proprietary and prọprietary names may be 
íound in Cyrillic alphabetical order in this section.

The monographs
Chapters vvithin Martindale are composed of an introduction of varying 
length, and a set of monographs describing individual drugs. Each 
monograph begins with its title, synonyms in English and other languages, 
identihcatory codes, and Chemical and pharmaceutical iníormation about 
the compound, including any pharmacopoeial standards. This is followed 
by one or more sections describing pharmacological and therapeutic 
iníormation about the drug or substance. A typical monograph includes:

• Nomenclature
• Uses and Administration
• Adverse Eííects
• Treatment of Adverse Eííects
• Precautions
• Interactions
• Pharmacokinetics

Sections begin with unreíerenced summary text, based on licensed product 
iníormation and other high-quality validated sources. This may optionally 
be íollovved by abstracts or reíerenced text expanding on particular points, 
and providing a lead-in to the published literature hom  which we derive 
our iníormatíon.

Lists of single and multi-ingredient proprietary and non-proprietary 
preparations are given at the end of each monograph.

Nomenclature
The nomenclature section of each monograph may include the following 
iníormation:

Titles and synonyms. The title of each monograph is in English, with 
preíerence usually being given to International Nonproprietary Names 
(INN), British Approved Names (BAN), and United States Adopted Names 
(USAN). These 3 authorities are shown vvhere appropriate. A European 
Direaive (92/27/EEC) requires the use of Recommended International 
Nonproprietary Names (rlNNs) in the labelling of medicinal Products 
throughout member States of the European Union and where the BAN and 
INN diííered in the past the BAN has been changed to accord with the rlNN. 
The major exception to this convention is the retention of the names 
adrenaline and noradrenaline, these being the terms used as the titles of 
the monographs in the European Pharmacopoeia and thereíore the oííicial 
names in the member States. In some approved names it is general policy to 
use 'f' for 'ph' in sulpha, 't' íor 'th', and 'i' for 'y'; for this reason entries in 
alphabetical lists should be sought in alternative spellings if the expected 
spellings are not íound. Inevitably there may be some inconsistencies of 
style with older approved names but vvherever possible the names used for 
drugs or radicals in Martindale have been altered in accordance with the 
guidelines on the use of INNs for pharmaceutical substances. For a table of 
contracted names for ions and groups used in approved names and titles 
see p. xii.

This section also includes names given as synonyms such as commonly 
used abbreviated names; Latin versions of the titles in the European 
Phạrmacopoeia; English, American, Spanish, and Latin synonyms; names 
used in other languages when these may not be readily identiíiable; 
manuíacturers' code numbers; and Chemical names. BAN names for 
substance combinations and United States Pharmacy Equivalent Names 
(PEN) for dosage íorms containing two or more active ingredients are given 
ỉn the text of the relevant monographs; these names start with the preíix 
'Co-'.

Official titles and synonyms used in the British, European, and us 
Pharmacopoeias are given in the section on pharmacopoeias where the 
relevant pharmacopoeial substance is described.

Street Names. Sưeet terms and other slang names for drugs of abuse 
are included for guidance only and should be used with caution. Because of

the very nature of their origin they cannot be relied upon for dehnitive 
identiíication of a substance. The use of such terms changes rapidly, and 
can vary betvveen dtííerent geographical locations, and any given name 
may potentially be applied to more than one substance or even to a 
mixture of substances. Furthermore, established or well recognised generic 
drug names or herbal names have sometimes been misused as Street terms 
for completely unrelated substances. In order to enable the reader to 
distinguish them from the better validated synonyms in the index, such 
names are included in italics and in quotation marks.

CAS R egistry num bers. Chemical Abstracts Service (CAS) registry 
numbers are provided, where available, for each monograph substance to 
help readers reíer to other iníormation Systems. Numbers for varỉous íorms 
of the monograph substance are listed with the variation in íorm given in 
parentheses.

ATC codes. Codes ữom the Anatomical Therapeutic Chemical (ATC) 
classiíication System (see http://www.whocc.no) have been provided, 
where available, for each monograph~substance to help readers reíer to 
other iníormation Systems. The codes assigned in the equivalent 
classiỉication System for veterinary medicines (ATC Vet-see http://www. 
whocc.no/atcvet) and herbal ruedicines have been included where 
possible.

UNH codes. The unique ingredient identihers, which are generated by • 
the joint FDA/USP Substance Registration System have been provided, 
where available. Numbers for various ỉorms of the monograph or related 
substances are listed with the variation in form given in parentheses.

A tom ic an d  m olecular w eights. Atomic weights are based on the 
table of Atomic Weights as revised in 2011 by the Commission on Isotopic 
Abundances and Atomic YVeights, International Union of Pure and Applied 
Chemistry (IUPAC) and based on the 12c scale (see p. xiv). Molecular 
weights are given corrected to one place of decimals or to four signiScant 
íigures íor relative weights of less than 100.

Pharmacopoeias
The selected pharmacopoeias in which each substance appears are listed. A 
description of the substance and a summary of the pharmaceutical 
iníormation that appears in the British, European, or us Pharmacopoeias is 
also included. Current copies of the pharmacopoeias and their addenda 
should be consulted for conílrmation and for details of standards.

The pharmacopoeias covered inđude British, British Veterinary, Chinese, 
European, Frertch, Germạn, International, Italian, Japanese, Poỉish, Spanish, 
Swừs, United States (including the National Formulary), and Vietnamese. The 
abbreviations for these pharmacopoeias are included in the list of 
abbreviations used in Martindale (see p. ix), which also includes details of 
the edition and/or supplement(s) consulted.

Several countries are parties to the Convcntìon on the Elaboration of a 
European Pharmacopoeia. This means that they must adopt the standards 
of the European Pharmacopoeia. Tliese countries are currently Austria, 
Belgium, Bosnia and Heivegovina, Bulgaria, Croatia, Cyprus, the Czech 
Republic, Denmark, Estonia, Pinland, France, Germany, Greece, Hungary, 
Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Montenegro, 
the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovak 
Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, the 
United Kingdom, the Former Yugoslav Republic of Macedonia, and the 
European Union. Hence the European Pharmacopoeia is cited in the drug 
monograph lists of pharmacopoeias rather than these individual national 
pharmacopoeias.

Oííicial preparations, rnainly írom the current British, European, and US 
Pharmacopoeias, are listed at the end of drug monographs.

Pharmaceutical inỉormation
Iníormation on the Chemical and physical properties of each substance is 
given when it is likely to be of use or Ịnterest, but only when it is certain 
that it applies to the íorm of substance being described in the monograph.

Percentage strengths. Unless othervvise stated, Solutions of solids in 
liquids are expressed as percentage w/v, of liquids in liquids as percentage 
v/v, and of gases in liquids as percentage w /w .

Solubility . The ũgures given for solubility in each monograph have 
generally been obtained írom the major pharmacopoeias in which the 
substance is described, but should not be considered absolute. Unless 
othenvise indicated in the text, the hgures are for solubility at 
temperatures between 15 degrees and 25 degrees. The inỉormation

http://www.whocc.no
http://www
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usually relates to w /v  solubilities but in  some cases is v/v if the monograph 
substance itselỉ is a liquid. Where solubilities are given in words, the 
folIowing terms describe the indicated solubility ranges:

very soluble: 
ừeely soluble: 
soluble:
sparingly soluble: 
slightly soluble: 
very slightly soluble: 
practically insoluble:

1 in less than 1 
1 in 1 to 1 in 10 
1 in 10 to 1 in 30 
1 in 30 to 1 in 100 
1 in 100 to 1 in 1000 
1 in 1000 to 1 in 10,000 
1 in more than 10,000 

Storage. Substances and preparations should be stored under conditions 
that prevent contamination and dũninish deterioration, and the conditions 
of storage given in the text indicate the precautions recommended in 
spedhc cases. The tertn 'a cool place' is generally used to describe a place in 
which the temperature is between 8 degrees and 15 degrees. In general, the 
storage conditions apply to the monograph substance and not its Solutions 
or preparations.

T em p eratu re. Temperatures are expressed in degrees Celsius 
(centigrade) unless othervvise indicated.

Drugs in Sport
Wherever possible we have attempted to indicate those drugs and 
substances that may be subject to restriction in some or all sports, either in 
theữ ow n right, or because they are a derivative of a restricted substance or 
a member of a prohibited group. Proprietary preparations containing such 
compounds are also marked in the preparation sectìon. The guide used íor 
identifying restricted drugs is the Prohibited List issued by the YVorld Anti- 
Doping Agency (WADA-see www.wada-ama.org). These regulations, 
which are issued annually, are subjea to interpretation and therapeutic 
exemption, and may vary from sport to sport; partícular sporting 
authorities may also issue additional restrictions, and competitors should 
always check with the appropriate body. The rules are constantly evolving 
and the absence of any indication of restriction in Martindale should not be 
taken as absolute conỉirmation that the substance may legitimately be 
taken by a competitor.

Pharmacological and therapeutic inbrmation
Inỉormation on uses and administration, adverse eííects, treatment of 
adverse eữects, precautions (induding contra-indications), interactions, 
and pharmacokinetics of each substance is provided by condse statements 
and these may be elaborated and expanded by reỉerenced reviews and 
abstracts from papers and other publications. This edltion contains nearly 
14,000 such abstracts or reviews based on iníormation in an ever widening 
range of publications.

An increasing amount of iníormation is published digitally and this 
material is available on the Internet as web pages. Because of the nature oí 
the Internet, there is no way to guarantee that the material reíerred to by a 
URL will remain at that location, as many sites are subject to periodic 
reorganisation; additìonally, the content of Internet documents may 
change without wam ing. The accession date given in the dtation 
represents the last date on which the content of the document reíerred to 
was revalidated.

Much iníormation has been ỉound in sources such as WHO publications, 
govemment reports and legislation, and other oííidal and Standard 
publicatìons. Licensed product iníormation and manuíacturers' literature 
have been consìdered in the light of other available iníormation.

The risks of administering drugs in pregnancy are well known and the 
general prindple is to give a drug only when the beneíit to the individual 
mother outweighs the risk to the íetus. Where there is a dear risk it is noted 
uiider the Precautions or Adverse Eỉíeds heading but saíety should not be 
iníerred from the absence of a statement for any drug.

Some drugs given to the mother are distributed into breast milk and 
thereíore may pose a risk to a breast-fed iníant. Whenever possible.

íníormation has been induded to help determine the saíety of continuir g 
to breast íeed while the mother is receiving a particular drug. Saíety durir. g 
breast íeeding should not be iníeưed from the absence of a statement f( r 
any drug.

D oses. Doses are described under the Uses and Administration headin ị 
with as much detail as is necessary and available. Unless othenvise State ỉ 
the doses represent the average range of quantities that are generall! 
regarded as suitable íor adults when given orally. More iníormation o 1 
doses and drug administration may be given in the abstrads or review:. 
Unless otherwise speciíied, glucose injedion is 5% w /v and sodiun  
chloride injection is 0.9% w/v.

w h en  doses for children are expressed as a range of quantities withi: I 
spedíied age limits, the lower dose applies at the lower age and the highe r 
dose at the higher age.

The Preparations
This part of Martindale contains brieí details of proprietary preparation; 
available in a number of countries or regions and inđudes those suppliec 
on prescription as well as tbose sold directly to the public. They art 
provided to help the reader identiíy preparations and to suggest their uses 
Indusion is not an endorsement of the activity of any ingredient, nor of thu 
preparation's indications.

For this edition we have covered Argentina, Australia, Austria, Belgium 
Brazil, Canada, Chile, China, the Czech Republic, Denmark, Finland 
France, Germany, Greece, Hong Kong, Hungary, India, Indonesia, Ireland 
Israel, Italy, Japan, Malaysia, Mexico, the Netherlands, New Zealand 
Norway, Philippines, Poland, Portugal, Russia, Singapore, South Alrica 
Spain, Sweden, Switzerland, Thailand, Turkey, Ukraine, the United Arat 
Emirates, UK, USA, and Venezuela. Generally, each entry consists of the 
proprietary name, the manulacturer or distributor and country, the active 
ingredients and a summary of the indications as given by the 
manuíacturer. where possible, entries from diííerent countries but with 
the same name and active ingredients have been amalgamated for claritỵ. 
Instances where a preparation name has been used íor preparations with 
signiíicantly dưíerent ingredients have been hlghlighted. Such names may 
be íor actively marketed preparations or for preparations that have been 
withdrawn from the market.

An entry may cover a range oí dosage íorms and strengths. Dosage íorms 
are only spedíied when diííerent íorms have the same proprietary name 
but diííerent active ingredients. Furthermore, thìs section is not intended 
as a guide to prescribing; where a preparation is to be supplied the dose 
should be appropriate for that preparation and that particular patient, and 
authoritative local sources should be consulted.

With the exception of homoeopathic preparations the names of the 
ingredients have been translated into English. Almost alỉ the ingredients 
listed are described in the monographs in Drugs and Andllary Substances, 
and readers are directed to an appropriate monograph by the page numbers 
provided aíter the ingredient.

Preparations that have been withdrawn írom the market in the last few 
years or are no longer being actively marketed may be identiíied by the 
Symbol f. These preparations are retained in Martinđale since they may 
still be in drculation or their names may still be reíerred to in the literature 
and in practice. Readers should be aware that since this section was 
prepared other preparations are likely to have been withđrawn or 
introđuced; also ingredients may change, as may indications.

The manufacturer's full name and contact details can be íound in the 
Dừectory of Manuỉacturers.

Each preparation title is listed in the General Index. Where thought 
helpỉul, preparation titles have been listed at the end of the relevant 
monograph. However, it should be noted that the absence of such a list at 
the end of a monograph is no indication as to the availability of a substance 
as many drugs are marketed as generic or unbranđed preparations.

http://www.wada-ama.org
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Abbreviations

For abbreviatíons of the names of manufacturers or their distributors, see 
Directory of Manuíacturers, in Volume B.

A C E—angiotensin-converting enzyme.
ADHD—attention deficit hyperactivity disorder.
agg.—aggregate (in botanical names), including 2 or more species which 
resemble each other cỉosely.
AIDS—acquừed immunodeíiciency syndrome.
a. m.—an te merìdiem, ‘before noon’.
ARC—AIDS-related complex.
Arg.—Argentina.
ATC—Anatomical Therapeutic Chemical classilĩcation.
A U C —area under the concentration-time curve.
Austral.—Australia.
AV—atrioventricular.
BAN—British Approved.Name.
BANM—British Approved Name Modihed.
Be/g.—Belgium.
BMA—British Medical Association.
BMI—body mass index.
BNF—British National Formulary.
BNFC—British National Formulaiy for Children.
b. p.—boiling point.
BP—British Pharmacopoeia. Unless otherwise specified, BP references are 
to the 2014 edition.
BP(Vet)—British Pharmacopoeia (Veterinary) 2014.
BPC—British Pharmaceutical Codex.
Br.—British.
Braz.—Brazil.
Bulg.—Bulgaria.
BU N—Blood-urea-nitrogen.
°c—degrees Celsius (centigrade). Unless otherwise indicated in the text, 
temperatures are expressed in this thermometric scale.
Canad.—Canada.
CAPD—continuous ambulatory peritoneal dialysis.
CAS—Chemical Abstracts Service.
CCPD —continuous cycle peritoneal dialysis.
C D C —Centers for Disease Control and Prevention (USA) (íòrmerly 
Centers for Disease Control).
Chin. p.—Chinese Pharmacopoeia 2005.
CHM—Commission on Human Medicines (UK).
Cl—Colour Index, 
c M V—cytomegalovirus.
CNS—Central nervous System. 
cP—centipoise(s).
CPMP—Committee on Proprietary Medicinal Products of the European
Union.
cs—Czech.
CSF—cerebrospinal fluid.
CSM—Committee on Safety of Medicines (ƯK) (now subsumed within the 
Commission on Human Medicines). 
cSt—centistokes.
Cz.—Czech Republic.
D & c—designation applied in USA to dyes permitted for use in drugs and 
cosmetics.

de—German.
d. c.—direct current.
DEFRA—Department for Envừonment, Food, and Rural Aíĩaứs (UK). 
Denm.—Denmark.
DHSS—the íormer Department of Health and Social Security (UK). 
dL—decilitee(s).
DNA—deoxyribonucleic acid.
DoH—Department of Health (UK).
D TF—Drug TarifFFormulary.
EC G —electrocardiogram.
E C T —elecừoconvulsive therapy.
Ec uad.—Ecuador.
ed.—editor(s) or edited by or edition.
EEC —European Economic Community, now the European Union.
EEG —electro-encephalogram.
e. g.—exempỉi gratia ‘for example’. 
el—Greek.
EMA/EMEA—European Medicines Agency.
EN L—erythema nodosum leprosum. 
es—Spanish.
ESRD—end-stage renal disease.
et al.—et alii, ‘and others’: for three or more co-authors or co-workers. 
et seq.—and what follows.
EU—European Union.
Eur. p.—see Ph. Eur.
Ext. D & c—designation applied in USA to dyes permitted for use in 
extemal drug and cosmetic preparations.
°F—degrees Fahrenheit.
FAC—Food Additives 'and Contaminants Committee of the former 
Ministry of Agriculture, Fisheries and Food (UK).
FAO—Food and Agriculture Organization of the United Nations. 
FAO/WHO—Food and Agriculture Organừation of the United Nations 
and the World Health Organization.
FDA—Food and Drug Administration of USA.
FdAC—Food Advisory Committee of the íòrmer Ministry of Agriculture, 
Fisheries and Food (UK).
FD & c—designation appỉied in USA to dyes permitted for use in foods, 
drugs, and cosmetics.
F E V I—forced expiratory volume in 1 second.
F/n.—Finland.
FIP—Fédẻration Internationale Pharmaceutique.
f. p.— freezing point.
FPA—Family Planning Association (UK). 
fr—French.
Fr.—France.
Fr. p.—Prench Pharmacopoeia 1982 (Pharmacopée Francaise, xe Edition) 
and updates up to 2003. 
g—gram(s).
Ger.—Germany.
Ger. p.— German Pharmacopoeia (Deutsches Araneibuch, 2007).
GFR—glomerular íiltration rate.
G6PD—glucose-6-phosphate dehydrogenase.
Gr.—Greece.
H AART—highly active antừetrovừal therapy.
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Hb— haemoglobin.
Hib—Haemophilus influenzae type b.
HIV—human iinmunodeíiciency virus.
H LA —human lymphocyte antigens.
HLB—hydrophilic-lipophilic balance.
HRT—hormone replacement therapy.
H SE—Health and Safety Executive (UK). 
hu—Hungarian.
Hung.—Hungary.
IARC—International Agency for Research on Cancer. 
ibid.—ibidem, ‘in the same place (joumal or book)\
/dem—‘the same’: used for the same authors and titles. 
i.e.—idest, ‘that is\
Ig—immunoglobulin.
Indon.—Indonesia.
INN—International Nonproprietary Name.
INNM—International Nonproprietary Name Modiíied.
Int. p.—International Pharmacopoeia 4th ed., 2006, and Supplement 1, 
2008.
IPCS—International Programme on Chemical Safety.
IQ—intelligence quotient.
I rí.— Ireland.
1SH—International Society of Hypertension. 
it—Italìan.
It. p.—Italian Pharmacopoeia llth ed., 2002 (Farmacopea Uíĩiciale della 
Repubblica Italiana, XI Edizione, 2002).
Ital.—Italy.
IUD—intra-uterine device.
IUPAC—International Union of Pure and Applied Chemistry.
IVF—in-vitro fertilisation.
J—-joule(s).
Jpn—Japan.
Jpn p.—The Pharmacopoeia of Japan, 15th ed., 2006 and Supplement 1.
K—kelvin. 
kcal—kilocalorie(s). 
kg—kilogram(s). 
kj—kilojoule(s).
Ib—pound(s) avoừdupois.
LD50—a dose lethal to 50% of the speciíied animals or micro-organisms. 
Lf—limes ílocculation.
/t—Lithuanian. 
m—metre(s). 
m2—square metre(s). 
m 3—cubic metre(s).
M—molar.
M AFF—the former Ministry of Agriculture, Fisheries and Food (UK), now 
Department of Envữonment, Food, and Rural Aữairs (DEFRA).
MAOI—monoamine oxidase inhibitor. 
max.—maximum.
MBC—minimum bactericidal concentration.
M CA—Medicines Control Agency, now MHRA (UK). 
mEq—milliequivalent(s).
Mex.—Mexico, 
mg—milligram(s).
MHRA—Medicines and Healthcare Products Regulatory Agency (UK). 
MIC—minimum inhibitory concentration. 
min—minute. 
min.—minimum.
MJ—megajoule(s).

m L—millilitre(s).
mm—millimeừe(s).
mm2—square millimetre(s).
m m 3—cubic millimetre(s).
mmHg—millimetre(s) of mercury.
mmol—millimole.
mol—mole.
mol. wt—molecular weight.
Alon.—Monaco, 
mosmol—milliosmole.
m. p.—melting point.
MRC—Medical Research Council (UK).
MRSA—meticillin-resistant Staphylococcus aureus. 
pg—microgram(s).
Ịim— micrometre(s).
N—normal.
n. b.—nota bene, note careíully.
Neth.—The Netherlands.
N ICE—National Institute for Health and Clinical Excellence (íòrmerly the 
National Institute for Clinical Excellence) (UK).
NIH—National Institutes of Health (USA).
nl—Dutch.
nm — nanometre(s).
NMDA—jV-metbyl-D-aspartate.
NNRTI—non-nucleoside reverse transcriptase inhibitor.
Norw.—Nonvay.
NRTI—nucleoside reverse transcriptase inhibitor.
NSAID—nonsteroidal anti-inflammatory drug.
N YHA—New York Heart Association.
NZ—New Zealand.
O P—over proof. 
o/w—oil-in-water. 
p—probability.
Pa—pascal(s).
Pak.—Pakistan.
p C 0 2—plasma partial pressure (concentration) of carbon dioxide. 
paC 0 2—arterial plasma partial pressure (concenứation) of carbon dioxide. 
PEN—Pharmacy Equivalent Name, see page vi. 
pg—picogram(s).
pH—the negative logarithm of the hydrogen ion concentration.
Ph. Eur.—European Pharmacopoeia, 8th ed., 2014.
Pharm. Soc. Lab. Rep.—Royal Pharmaceutical Society’s Laboratory 
Report.
Philipp.—Philippines.
PHLS—Public Health Laboratory Service (UK). 
plNN—Proposed International Nonproprietary Name. 
plNNM—Proposed International Nonproprietary Name Modiíied. 
pK a—the negative logarithm of the dìssociation constant. 
pl—Polish.
p.m.—post meridiem, ‘aữemoon’.
p 0 2—plasma partial pressure (concentration) of oxygen.
pa0 2—arterial plasma partial pressure (concentration) of oxygen.
Pol.—Poland.
Pol. p.—Polish Pharmacopoeia 6th ed., 2002 (Farmakopea Polska VI, 2002) 
and Supplement 2005.
Port.—Portugal. 
ppm—parts per million.
PSGB—The Pharmaceutical Society of Great Britain. Now the Royal 
Pharmaceutical Society.
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pt—Portuguese.
PUVA—psoralen with UVA light irrađiation.
PVC—polyvinyl chloride.
RCGP—Royal College of General Practitioners (UK).
RI MA—reversible inhibitor of monoamine oxidase type A. 
rlNN—Recommended International Nonproprietary Name. 
rlNNM—Recommended International Nonproprietary Name Modiíied. 
RNA—ribonucleic acid.
RPSGB—The Royal Pharmaceutical Society of Great Britain. Now the 
Royal Pharmaceutical Society 
RSV—respừatory syncytial virus.
Rus.—Russia. 
s. Afr.—South Africa.
SG O T —serum glutamic oxaloacetic transaminase (serum aspartate amino- 
transíerase now pre/erred).
SG PT—serum glutamic pyruvic transaminase (serum alanine amino- 
transferase now pre/erred).
SI—Statutorý Instrument or Système International d’Unités (International 
System of Units).
s/c—written exactly as it appears in the original.
SLE—systemic lupus erythematosus. 
sp.—species (plural spp.). 
sp. gr.—speciíic gravity. 
spơn.—Spanish.
spơn. p.—Spanish Pharmacopoeia 2nd ed., 2002 (Real Farmacopoea 
Espanola, Segunda Ediciỏn, 2002) and Supplement 2.1.
SSRI—selective serotonin reuptake inhibitor.
St—stokes. 
subsp.—subspecies. 
suppl—supplement(s). 
sv—Swedish.
Swed.—Sweden.
Swiss p.—Swiss Pharmacopoeia 2006 (Pharmacopoea Helvetica, 10 
Ausgabe, Deutsche Ausgabe).

Switz.— Switzerland.
Thai.—Thailand.
TN F—tumour necrosis factor.
THM—traditional herbal medicine.
THMP—traditional herbal medicinal product.
TPN —total parenteral nutrition.
Turk.—Turkey.
UAE—United Arab Emirates.
UK—United Kingdom.
Ukr.—Ukraine.
U N IC EF—United Nations Children’s Fund.
UP—under proof.
Urug.—Uruguay.
u s  and USA—United States of America.
USAN —United States Adopted Name.
USNF—The United States ‘National Formulary 31’, 2013.
USP—The United States Pharmacopeia 36, 2013. 
uv—ultraviolet. 
var.—variety.
Vienez.— Venezuela.
Viet.—Vietnamese.
Viet. p.—Vietnamese Pharmacopoeia 2002 (Pharmacopoeia Vietnamica,
Editio m).
vol.—volume(s).
v/v—volume in volume.
v/w—volume in weight.
W H O —World Health Organization. 
w/o—water-in-oil. 
wt—vveight.
wt per m L—weight per milliliừe. 
w/v—vveight in volume. 
w/w—weight in weight.



xii Contracted Names for lons and Group:

Contracted Names for lons

Contracted Name Chemical Name

acefurate acetate (ester) and furan-2-carboxylate (ester)

aeeglumate rac-hydrogen Af-acetylglutmate

aceponate acetate (ester) and propionate (ester)

acetonide isopropylidenedioxy or propane-2,2-diyIbis(oxy)

aceturate //-acetylglycinate

acibutate acetate (ester) and 2-methylpropanoate (ester)

acistrate acetate (ester) and stearate (salt)

acoxil acetoxymethyl or (acetyloxy)methyl

aHòscerate (27?)-2,3-dihydroxypropyl hydrogen phosphate

alideximer poly([oxy(2-hydroxyethane-1,1 -diyl)] Ịoxy [ 1 - 
(hydróxyméthyl)éthane-l,2-diyĩ]ị) partìy O- 
ètheriíiéd with carboxymethýl groups with 
some carboxy groups amide linked to the 
tetrapeptide résìđue (glyglyglycyl-L-phenyla- 
lanyíglycyl)

amsonate 4,4'-diaminostiIbene-2,2'-disuIfonate or 2,2'- 
ethene-l,2-diylbis(5-aminobenzcne-l-sul- 
fonate)

anisatil 2-(4-methoxyphenyl)-2-oxoethyl or p-methoxy- 
phenacyl

arbamel 2-(dimethylamino)-2-oxoethyl or ester with 
7V',JV-dúnethylgIycolamide

argine 30Ba-L-argine-30Bp-L-argine

aritox ricin A chain-MAB ìmmunotoxine

aspart 28B-L-aspartic acid-

axetil (AS)-l-acetoxyethyl or rac-l-(acetyloxy)ethyl

beloxil benzyloxy

benetonide iV-benzoyl-2-methyl-p-alanine (ester) and ace- 
tonide

besilate (besylate) benzenesulfonate

betadex P-cyclodextrin

bezomil (benzoyloxy)methyi

buciclate /ranj-4-butylcyclohexanecarboxylate

bunapsilate 3,7-di-íert-butylnaphthalene-l,5-disulfonate

buteprate butyrate (ester) and propionate (ester)

camsilate (camsylate) camphor-10-sulfonate or (7,7-dimethyl-2-oxo- 
bicyclo[2.2.1 ]heptan-1 -yI)methanesuífonate

caproate hexanoate

carbesilate 4-suIfobenzoate

cidotate (cyclotate) 4-methyIbicyclo[2.2.2]oct-2-ene-1 -carboxylate

cilexetil (RS)-1 - {[(cyclobexyloxy )carbonyl]oxy) ethy 1 or 
rác-1 - {[(cyclohexyloxy)carbony l]oxy} etbyl

cipionate (cypionate) cyclopentabepropionate or 3-cyclopentylpro- 
panoate

cituxetan /■ac-7V-(4-{2-[bis(carboxymethyl)amino]-3-({2- 
[b is(càrboxym ethvl)am ino]ethyl }(car- 
boxymethyl)ãmino)própyl}phẽnyl)thiocar- 
bamoyl

dof!brol 2-(4-ch]orophenoxy)-2-methyIpropyl

dosilate (dosylate) 4-chlorobenzene-1 -sulíbnate

crobeíate rac-{3-[(3£)-4-methoxybenzyliđene]-2-(4-meth- 
oxyphenyI)chroraan-6-yl phospháte(2-)}

cromacate 2-[(6-hydroxy-4-methyl-2-oxo-27/-chromen-7-
ỳl)oxy]acétate

cromesilate 6,7-dihydroxycoumarin-4-methanesulfonate 0 r 
(6 ,7 -d ihydroxy-2-oxo-2 //-ch rom en-4- 
ỳl)methanesulfonate

and Groups

Contracted Name Chemical Name

crosCumaril (2£)-but-2-enedioyl

cydam ate cyclohexylsulfamate

daloxate L-alaninate (ester) and (5-methyl-2-oxo-l,3-di- 
oxol-4-yl)methýl

daropate (dapropate) WV-dimethyl-P-alaninate or 3-(dimethylanúno)pro- 
panoate

deanil 2-(dimethylamino)ethyl

decil decyl

deíalan des-1 B-i-phenyIalanine-insulin

detemir tetradecanoyl

dibudinate 2,6-di-íer/-butylnaphlhalene-] ,5-đisulfonate

dibunate 2,6-di-/erf-butylnaphthalene-1 -sulfonate

didbate dicyclohcxylmethyl carbonate

diftitox //-L-methionyl-387-L-histidine-388-L-alanine-l- 
388-toxin (Corynehacterium  diphtheriae  
strain C7) (388-^2')-protein

digolil 2-(2-hydroxyethoxy)ethyl

diolamine 2,2’-azanediyldiethanol or diethanolamine

docosil docosyl

dofosfate octadecyl hydrogen phosphate

ecamate IV-ethylcarbamate

edamine ethane-l,2-diaminc or ethylenediamine

edetate ethylenediamine-AWN5V'-tetra-acetate

edisilate (edisylate) ethane-1,2-disul fonate

embonate 4,4'-methyIenebis(3-hydroxynaphthalene-2-car- 
boxylate) or 4,4'-mclhylenêbis(3-hydroxy-2- 
naphthoãte) (=pamoate)

emtansine 4-( {3-[(3- {[(1 S)-2-{[(1 S,1R,ĨS,5S,6S, 16E, 18 
207?,21S ) - 11 -ch ìo ro -21 -hydroxy-12,20- 
dimethoxy-2,5,9,16-tetramethyl-8,23-dioxo- 
4 ,2 4 -d ió x a -9 ,2 2 -d ia z a te tra c y c -  
ló[ 1 9 .3 .1 .1 1 ° -14.0 3 ,i]h ex aco sa - 
10.12,14(26), 16,18-pentaén-6-y 1 ]oxy} -1 -me- 
thyl-2-oxoethyl]mêthylamino}-3-óxopro-
pý l)su lfa n y  I]-2 ,5 -d io x o p y rro lid in -1 - 
yl}methyl)cyclohexylcarbonyle

enantate (enanthate) heptanoate

enbutate acetate (ester) and butanoate (ester)

epolamine 1-pyrrolidineethanol or 2-(pyrrolidin-l-yl)etha- 
nol

erbumine /er/-butylamine or 2-methylpropan-2-amine

esilate (esylate) ethanesulíonate

estolate propanoate (ester) and dodecyl sulfate (salt) or 
propionatè dodecyl sulfate

etabonate (ethoxycarbonyl)oxy (=ethyl carbonate)

etilsulíate ethyl sulíate

íarnesil (2£,6£>3,7,1 l-trimethyldodeca-2,6,10-trien-l-
yi

fendizoate 2-(6-hydroxybiphenyI-3-carbonyI)benzoate

fostedate tetradecyl hydrogen phosphate

íuretonide l-benzofurane-2-carboxylate (ester) and pro- 
pane-2,2-diylbis(oxy)

gamolenate (6Z,9Z, 12Z)-octadeca-6,9,12-trienoate

glargine 21 A-glycine-30Ba-L-arginine-30Bp-L-arginine

gluceptate D-g/vcero-D-gu/o-heplanoate or D-glvcero-ũ- 
gii/ớ-heptonate

glulisine [3B-L-lysine,29B-L-glutamic acid]
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Contracted Name Chemical Name

g lu tam er glutaraldehyde polymer

guacil 2-methoxyphenyl

hem isuccinate hydrogen butanedioate

hexacetonide 3,3-dimethylbutanoate (ester) and propan-2,2- 
diylbis(óxy) or 3,3-dimethylbutyrate (estér) 
and acètonide

h ibenzate (hybenzate) 2-(4-hydroxybenzoyl)benzoate

hyclate monohydrochloride hemi-ethanolate heraihy- 
draté

hydroxynaphtoate 3-hydroxynapthalene-2-carboxylate

isetionate (isethionate) 2-hydroxyethane- l-sulfonate

lau ra te dodecanoate

lauril dodecyl

laurilsulfàte (lauryl sulphate) dodecyl sulíate

lisetil L-lysinate (ester) and diethyl (ester)

lisicoi {JV-[(55)-5-carboxy-5-(3a,7a,12a-trihydroxy-
5|3-cholan-24-amido)pentyl]carbamothio-
yí}amino

lispro 28B-L-lysine-29B-L-proline

m aíenatox enterotoxin A (227-alanine) (Staphylococcus 
aureus)

m edoxom il (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl

m egallate 3,4,5-trimethoxybenzoate

m eglum ine IV-methylglucamine

m erpen tan 4,5-bis(2-mercaptoacetamido) valeríc acid or 
{NJV-[ 1 -Ọ -oxopropyl)ethane-1 ,2-diyI]bis(2- 
sulfanylacetamidato)}(4-)

m ertansine tetrakis {(4&S)-4[(3-{[(15)-2-
{[(15,2*, 35,55, 6S ,ĩ6E ,nE ,20R , 215 )-ll-  
chlo ro -2 1 -hy droxy- 12 ,20-dim ethoxy- 
2,5,9,16-tetramethyl-8,23-dioxo-4,24-dioxa- 
9,22-diazatetracycio[19.3.1.1,0,14.(F'5]hexaco- 
sá-10,12,14(26), 16,18-pentaen-6-y l]oxy}-1 - 
methyl-oxoèthyl]methylamino}-3-oxópro- 
py l)disulfany l]pentanoy 1}

m esilate (m esylate) methanesulfonate

m e tem b o n a te 4,4'-methylenebis(3-methoxynaphthalene-2-car-
boxylate)

m e th o n itra te IV-methyl, nitrate (salt)

m etilsu líate methyl sulfate

m etiodide /V-methyl, iodide (salt)

m ethylbrom ide iV-methyl, bromide (salt)

m oíetil 2-(morphoIino)ethyl or 2-(morpholin-4-yl)ethyl

napadisilate naphthalene-1,5-disulfonate

napsilate (napsylate) naphthalene-2-sulfonate

nicotina te pyridine-3-carboxyIate

octil octyl

olam ỉne 2-aminoethanol or ethanolamine

o lea te (9Z) -octadec-9-enoate

oxoglurate hydrogen 2-oxopentanedioate

palm ita te hexadecanoate

p am oate 4,4'-methylenebis(3-hydroxy-2-naphthoate)
(=embónate)

pegol a-(2-carboxyethyl)-<o-methoxypoly(oxyethane-
1,2-diyI)

pendetide N6- {Ar-[2-( (2-[bis(carboxymethy I)amino]- 
ethyl}(carboxymethyl)amino)ethyl]-JV-(car- 
boxymethyl)glycyl}-5v2-(iV-glýcyl-L-tyrosyl)- 
L-lysine

pentexil (RS)-1 -[(2,2-dimethy lpropanoyl)oxy]ethy I

phenpropionate 3 -phenylpropionate

Contracted Name Chemical Name

pivalate 2,2-dimethylpropanoate (ester) or trimethylace- 
tate

pivoxetil rac-1 -[(2-methoxy-2-methylpropanoyI)oxy]ethyl 
or ĩ-(2-methoxy-2-methylpropionyíoxy)ethýl

pivoxil (2,2-dimethy 1-1 -oxopropoxy)raethyl or [(2,2- 
dimethylpropanoyI)oxy]methyl ór (pivaìoýl- 
oxy)méthyl

poliglumex [poly(L-glutainic acid)?—(L-glutamate-y-ester) 
—poÌy(L-glutamic acíd)yìn

p robu ta te 17-(l-oxobutoxy) (ester) and 21-(l-oxopro- 
poxy) (ester) or propíonate (ester) and bu- 
tyraté (ester)

proxetil l-[(isopropoxycarbonyl)oxy]ethyl or rac-1- 
{[(propan-2-yloxy)carbonyl]oxy}ethyl

raffim er (25,4/?,6/ỉ,85, 115,135)-2,4,8,13-tetrakis(hy- 
d ro x y rae th y l)-4 ,6 ,11 -tris(y lom ethy l)- 
3,5,7,10,12-péntaoxatetradecané-1,14-diy 1

salicylate 2-hydroxybenzoate

sesquioleate (9Z)-octadec-9-enoate( 1.5)

soproxil {[(propan-2-y loxy)carbonyl]oxy} methyl

steag late 2-(octadecanoyloxy)acetate (ester)

s tea ra te octadecanoate

s tinopra te W-acetylcysteinate (salt) and propanoate (ester)

succinil 3-carboxypropanoyl

sudotox 248-L-histidine-249-L-methionine-250-L- 
alanine-251 -L-glutamic acid-248-613-endo- 
toxin A (Pseudomonas aerugùtosa reduced)

su lep tanate monosodium 8-[methyl(2-sulfoethyl)amino]-8- 
oxooctanoate or mónosodium 7-[methyỉ(2- 
sul íonatomethy l)carbamoy l]heptanòyl

sulĩoxylate sulỉinomethyl, monosodium salt

ta íenatox enterotoxin A (Staphyỉococcus aureus)

ta r tr a te (2R,3)?)-2,3-dihydroxybutanedioate

te b u ta te /erf-butylacetate or 3,3-dũnethylbutyrate

te n o a te thiophene-2-carboxylate

te o d a te
-  '

8-chloro-1,3-dimethy l-2,6-dioxo-3,6-dihy dro- 
ltf-purin-7-(2/0-ide or 8-chlorotheophyllin- 
ate

tep rosilate 3-( 1,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydro- 
7//-purin-7-y Opropane-1 -súlíonate

tidoxil rac-2-(decyloxy)-3-(dodecylsulfanyl)propyl

tiuxetan )V-(4-{(25)-2-[bis(carboxymethyl)amino]-3- 
ì(2Ì?5)-{2-[bis(carboxymethyl)araino]pro- 
py 1} (carboxymèthy l)amino]propy 1} phény 1) 
íhiócàrbamoýl

tocoíeril rac-(2£)-2,5,7,8-tetramethyl-2-[(4/e,87ỉ)-4,8,12- 
trimethyltridecyl]chroman-6-yl

toíesila te 3-(l,3-dimethyl-2,6-dioxo-l,2,3,6-tetrahydro-
7//-purin-7-yl)ethane-l-sulfonate

tosilate (tosylate) 4-methylbenzene-l-sulfonate or toluene-4-sul- 
fonate

triclo íenate 2,4,5-trichlorophenolate

triA utate triíluoroacetate

tr io lea te (9Z)-octadec-9-enoate(3) or tris[(9Z)-octadec-9- 
enoate]

tr is te a ra te octadecanoate(3) or tris(octadecanoate)

tro lam ine 2,2,,2"-nitrilotriethanol or tríethanolamine

troxunda te [2-(2-ethoxyethoxy)ethoxy]acetate or 3,6,9-tri- 
òxaundecanoaté

undecylate undecanoate

undecylenate undec-10-enoate

valerate pentanoate

xinaíoate l-hydroxynaphthalene-2-carboxylate or 1-hy- 
droxy-2-naphthoate
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Atomic Weights o f the Elements—  l2C— 12
Atomic Name Symbol Atomic Weight
Number

89 Actinium1 Ac
13 Aluminium AI 26.9815386
95 Americium1 Am
51 Antimony Sb 121.760
18 Argon Ar 39.948
33 Arsenic As 74.92160
85 Astatine1 At
56 Barium Ba 137.327
97 Berkelium1 Bk
4 Beryllium Be 9.012182

83 Bismuth2 Bi 208.98040
107 Bohrium’ Bh

5 Boron3 B 10.81
35 Bromine3 Br 79.904
48 Cadmium Cd 112.411
55 Caesium Cs 132.9054519
20 Calcium Ca 40.078
98 Caliíòmium' Cf
6 Carbon3 c 12.011

58 Cerium Ce 140.116
17 Chlorine3 C1 35.45
24 Chromium Cr 51.9961
27 Cobalt Co 58.933195

112 Copemicium1 Cn
29 Copper Cu 63.546
96 Curium’ Cm

110 Darmstadtium1 Ds
105 Dubnium1 Db
66 Dysprosium

Einsteinium1
Dy 162.500

99 Es
68 Erbium Er 167.259
63 Europium Eu 151.964

100 Fermium' Fm
114 Elerovium1 F1

9 Fluorine F 18.9984032
87 Francium’ Fr
64 Gadolinium Gd 157.25
31 Gallium Ga 69.723
32 Germanium Ge 72.630
79 Gold Au 196.966569
72 Ha&ũum Hf 178.49

108 Hassiuxn* Hs
2 Helium He 4.002602

67 Holmium Ho 164.93032
1 Hydrogen3 H 1.008

49 Inđium In 114.818
53 Iodine I 126.90447
77 Iridium Ir 192.217
26 Iron Fe 55.845
36 Krypton Kr 83.798
57 Lanthanum La 138 90547

103 Lawrencium' Lr
82 Lead Pb 207.2
3 Lithium3 Li 694

116 Livermorium1 Lv
71 Lutetium Lu 174.9668
12 Magnesium3 Mg 24305
25 Manganese Mn 54.938045

109 Meitnerium1 Mt
101 Mendelevium1 Md
80 Mercury Hg 200.592
42 Molybdenum Mo 95.96
60 Neodymium Nd 144.242
10 Neon Ne 20.1797
93 Neptunium1 Np
28 Nickel Ni 58.6934

Atomic
Number

Name Symbol Atomic VVeight

41 Niobium Nb 92.90638
7 Nitrogen3 N 14.007

102 Nobelium1 No
76 Osmium Os 190.23
8 Oxygen3 0 15.999

46 Palladium Pd 106.42
15 Phosphorus p 30.973762
78 Platinum Pt 195.084
94 Plutonium1 Pu
84 Polonium1 Po
19 Potassium K 39.0983
59 Praseodymium

Promethium1
Pr 140 90765

61 Pm
91 Protactinium2 Pa 231.03588
88 Radium1 Ra
86 Radon1 Rn
75 Rhenium Re 186.207
45 Rhodium Rh 102.90550
111 Roentgenium1 Rg
37 Rubidium Rb 85.4678
44 Ruthenium Ru 101.07

104 Rutheríòrdium1 Rf
62 Samarium Sm 150.36
21 Scandium Sc 44.955912

106 Seaboigium1 Sg
34 Selenium Se 78.96
14 Silicon3 Si 28.085
47 Silver Ag 107.8682
11 Sodium Na 22.98976928
38 Strontium Sr 87.62
16 Sulíiư3 s 32.06
73 Tantalum Ta 180.94788
43 Technetium1 Tc
52 Tellurium Te 127.60
65 Terbium Tb 158.92535
81 Thallium3 TI 204.38
90 Thorium2 Th 232.03806
69 Thulium Tm 168.93421
50 Tin Sn 118.710
22 Titanium Ti 47.867
74 Tungsten w 183 84

118 Ununoctium1 Lluo
115 Ununpentium1 ưup
117 Ununseptium1

Ununtrium1
Uus

113 Uut
92 Ưranium2 u 238.02891
23 Vanadium V 50.9415
54 Xenon Xe 131.293
70 Ytterbium Yb 173.054
39 Yttrium Y 88.90585
30 Zinc Zn 65.38
40 Zừconium Zr 91.224

1. Elements with no stable isotopes. IUPAC States "There is no general agreement on 
which of the isotopes of radioactive elements is, or is likely to be judged, ‘important’. 
Various criteria, such as ‘longest half-life\ ‘production Ũ1 quantity’, and ‘used commer- 
cially’, have been applied in the past"
2. Radioactive elements with a characteristic teirestrial isotopic composition for which 
atomic weights are given.
3. Conventional atomic-weight value. These have been provided as representative val 
ues for elements thai have a variation in atomic weight related to two or more stable iso 
topes in natural terrestrial occurrences.

IUPAC Conunission on Isotopic Abundances and Atomic Weights. Atomic Weights O1 
the Elements 2011. Available at http://www.chem.qmul.ac.uk/iupac/AtWt/

http://www.chem.qmul.ac.uk/iupac/AtWt/
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Analgesics Anti-inflammatory Drugs 

and Antipyretics

Drug Groups, p. 3
Aspirin and other salicylates, p. 3 
Disease-modiíying anlirheumatíc drugs, p. 3 
Gold compounds, p. 3 
Nonsteroidal anti-inHammatory drugs, p. 3 
Opioid analgesics, p. 3
Paracetamol and other para-aminophenols, p. 4 

Analgesia and Pain, p. 4 
Choice of analgesic, p. 4 
Choice of analgesics in children, p. 5 
Nerve blocks, p. 5 
Patient-controlled analgesia, p. 5 
Postoperative analgesia, p. 6 
Rubeíacients and topical analgesia, p. 6

Speciíic pain States, p. ó 
Biliary and renal colic, p. 6 
Cancer pain, p. 7 
Central post-stroke pain, p. 7 
Complex regional pain syndrome, p. 8 
Diabetic neuropathy, p. 8 
Dysmenorrhoeá, p. 8 
Headache, p. 8 
Labour pain, p. 8 
Low back pain, p. 9 
Myocardial iníarction pain, p. 10 
Neuropathic pain syndromes, p. 10 
Oroíacial pain, p. 10 
Pancreatic pain, p. 10

Phantom limb pain, p. 10 
Postherpetic neuralgia, p. 10 
Sicklecell crisis, p. 11 
Trigeminal neuralgia, p. 11 

Increased Body Temperaturé, p. 11 
Fever and hyperthermia, p. 11 

Musculoskeletal and Joint Disorders, p. 12 
Juvenile idiopathic arthritís, p. 12 
Osteoarthritis, p. 12 
Rheumatoid arthritis, p. 13 
Soft-tissue rheumatism, p. 14 
Spondyloarthropathies, p. 14 
siill's disease, p. 15

The drugs describeđ in this chapter are used mainly in the 
relieí of pain, ìnũammation and, in some cases, tever. They 
can be grouped broadly into One of the categories brieíly 
described belovv.

Dmg Groups

Aspirín and other salicylates
A sp irin  a n d  o th e r  sa licy la tes  have an a lg es ic , 
anti-inflammatory, and antipyretic properties. Like other 
NSAIDs (see belovv) they are inhibitors of the enzyme cydo- 
o xygenase ; h o w ev e r, asp irin  (th o u g h  n o t th e  
non-acetylated salicylates) irreversibly acetylates the 
enzyme vvhereas other NSAIDs cotnpete vvith arachidonic 
acid for the active site. Salicylates are used for the relieí of 
mild to moderate pain, minor íebrile conditions, and for 
acute and chronic inAammatory disorders such as 
osteoarthritis, rheumatoíd arthritis, juvenile idiopathic 
arthritis, and ankylosing spondylitis. Sotne salicylates are 
applied topically in rubeíacient preparadons for the relief of 
muscular and rheumatic pain. Aspirín also inhibits platelet 
aggregation and is used in cardiovascular disorders. Non- 
acetylated salicylates do not have antiplatelet activity.

For íurther discussion of the actions and uses of 
salicylates, see Aspirin. p. 22.2.
Described in this chapter are

A loxiprin. p. 20.3 
A ium in ium  A spirìn . p. 20.3 
A m m o n iu m  Salicyỉatc, p . 21.1 
A m yl Salicylate, p. 21.2 
Aspirin . p . 22.2 
B ornyl Salicylate. p. 30.1 
C arbasalate  C alcỉum . p. 36.2 
C ho linc  M agnesium  

Trisalicylate, p. 39.2 
C ho line  Salicylate, p. 39.2 
D ie thy lam ine  Salĩcyỉatc. 

p. 51.3
D iflunisal. p. 51.3 
E thenza in ide . p. 56.2 
E thyl Salicylaie, p. 56.3

Glycol Salicylate. p . 66.2 
Im idazole Salicylatc, p . 71.2 
Lysine Aspirin. p. 84.3 
M agnesium  Salicylate, p . 85.2 
M ethyl BuieUsalicylate. p. 91.3 
M ethyl Salicylate. p . 92.1 
M o tpho line  Salicylate. p. 97.1 
Salam idacetic A dd . p. 129.2 
Salicylam ide. p. 129.2 
Salix. p. 129.2 
Salob p. 129.3 
Salsalãie. p. 130.1 
Sodium  Salicylatc. p. 132.2 
T huríy l SalicỴlate. p . 137.1 
T ro lam ine Salicylate. p. 141.2

Disease-modiíying antirheumatic drugs
Disease-modiíying antirheumatic drugs (DMARDs) have 
anti-inflammatory properties thought to be mediated, in 
some cases, by the inhibition of the release or aaivity of 
cytokines. They are used in the treatment of rheumatoid 
arthritis and juvenile idiopathic arthritis; some are also of 
beneht in ankylosing spondylitis and psoriatic arthritis. 
M any DMARDs also possess other therapeutic propenies 
and are used in non-rheumatic conditions. The DMARD 
gold is reíerred to belovv; o ther DMARDs include 
sulỉasalaàne (p. 1893.1), penicillamine (p. 1567.1), the 
antimalarials chloroquine (p. 650.1) and hydroxychlorọ- 
quine (p. 655.2), the monoclonal antibody rituximab 
(p. 852.1), and the immunosuppressants azathioprine 
(p. 1944.3), dclosporin (p. 1949.2), cydophosphamide 
(p. 771.1), and methoưexàte (p. 822.2).
Described in this chapter are

A batacep t, p . 15.2 G ollm um ab, p. 66.3
A ctarit. p. 17.1 In ỉlixim ab, p. 74.2
A dalim um ab , p . 17.2 L cnunom ide. p . 81.3
A n ak in ra , p . 21 .2  Tocilizum ab, p. 77.3
C erto lizum ab, p . 39.1 T o íad tìn ib , p. 138.1
E tanercep t. p . 55.1

Gold compounds
G old co m p o u n d s  a re  u sed  m a in ly  fo r th e ir  
anti-inflanunatory effect in active Progressive rheumatoid 
anhritis and Progressive juvenile idiopathic arthritis; they 
may also be benehcial in psoriatic anhritis. The mechanism 
of action oí gold compounds in rheumatic disorders is as yet 
unknovvn.

For hirther discussion of the actions and uses of gold 
compounds, see Sodium Aurothiomalate, p. 130.2. 
Described in this chapter are

A urano tin , p. 27.3 Sodium  A uroth iom alate .
A uro thioglucose, p . 28.2 p. 130.2
A urotioprol. p. 28.2 Sodium  A urotiosu lỉate,
G old K eratinate . p . 66.3 p. 132.1

Nonsteroidal anti-inlỉammatory dmgs
Nonsteroidal anti-inflammatory drugs (NSAIDs) are a group 
of struaurally unrelated organic adds that have analgesic, 
anti-inflammatory, and antipyretic properties (seep. 102.3). 
NSAIDs are inhibitors of the enzyme cydo-oxygenase, and 
so directly inhibit the biosynthesìs of prostaglandins and 
thromboxanes {rom arachidonic acid (see p. 2598.1). There 
are 2 íorms of cydo-oxygenase (COX), COX-1, which is the 
constitutive form of the enzyme, and COX-2, which is the 
form induced in the presence of inflammation. Inhibition of 
COX-2 is theretore thought to be responsible for at least 
some of the analgesic, anti-inflammatory, and antipyretic 
properties of NSAIDs vvhereas inhibitíon of COX-1 is 
thought to produce some of their toxic eííects, particularly 
those on the gasưointestinal traa. Most NSAIDs available 
for dinical use inhibit both COX-1 and COX-2, although 
some selective COX-2 inhibitors such as celecoxib are also 
marketed.

NSAIDs are used for the relief of mild to moderate pain, 
minor {ebrile conditions, and for acute and chronic 
in{lammatory disorders such as osteoarthritis, rheumatoid 
arthritis, juvenile idiopathic arthritis, and ankylosing 
spondylitis. Indometadn and some other NSAIDs are used 
to close patent ductus arteriosus in premature neonates. 
Some NSAIDs are applied topically for the relief of muscular 
and rheumatic pain, and some are used in ophthalmic 
p r e p a r a t i o n s  f o r  o c u la r  i n í l a m m a t o r y  d is o r d e r s .  A s p i r in  (se e  
above) is considered to be an NSAID, although it also has 
other properties.
Described in this chapter are 

A ceđotenac, p . 16.2 
A cem etadn , p . 16.3 
A lm inopro ícn . p . 20.2 
A m inophenazonc . p. 21.1 
A m piroxicam , p. 21.1 
A m io lm cùn  G u ad l. p. 21.1 
A zapropazone. p. 28.3 
B en đ azãc  p. 29.1 
B enzydam ine, p . 29.2 
B eta*am ỉnopropíonitn le . 

p . 30.1
B ro m ten ac  p . 30.1 
B u ỉe x a m a c  p. 30.2 
B um adizone, p . 30.2 
C arpro tcn . p. 36.3 
Celecoxib, p. 36.3 
C lofexam ide, p . 40.1 
Clofezone. p  40.1 
C lonixin, p . 40.1 
D «d b u p ro fen , p . 43.1 
D exketõpro íen , p. 79.1 
D ido lenac, p . 48.3

D ipyrone. p. 53.3 
Eltenac, p. 54.2 
E p irâo le . p. 54.3 
Etodolac, p. 5 7 .1 
E to íenam ate. p. 57.2 
E toricoxib. p. 57.3 
Felbinac, p. 58.3 
Fenbufen , p. 59.1 
Fcnoprofen . p. 59.2 
Fentiazac, p . 64.2 
FepradinoI, p. 64.2 
F eprazone, p. 64.3 
Firocoxỉb, p. 64.3 
FIoctafenine. p. 64.3 
F lufenam ic A dd. p. 65.1 
F lun ix in , p . 65.1 
F lurbiprofen. p. 65.2 
G lucam etadn , p . 66.2 
Ibup ro len . p . 68.2 
In d o m e ta d n , p. 71.2 
Isonixin, p. 78.3 
K ebuzonẽ. p . 78.3

K ctoproícn. p. 79.1 
Ketorolac, p . 80.2 
Licolelone, p . 83.2 
Lom oxỉcam . p. 83.2 
Lữxoproícn. p. 83.3 
Lum iracoxib, p. 84.1 
M ed o len am ic  ad d , p . 85.2 
M elenam ic A dd. p. 85.3 
M eloxicam. p. 86.3 
M ofezolac p. 92.2 
M om iB um ate, p. 92.2 
N abum etone, p. 97.1 
Naproxen, p . 98.2 
N epatenac. p . 101.1 
N U lum ỉcA dd, p. 101.2 
Nim esulide, p . 101.3 
O xaproxin. p . 112.3 
O xyphenbutazone. p. 114.3 
Parecoxib, p . 119.3 
Phenazonel p. 124.1 
phenylbutazòne. p. 125.1

P iketop ro íen . p . 125.3 
Piroxicam , p . 125.3 
P ranopro íen , p . 127.1 
P ro g lu m e tad n . p . 127.1 
P ropyphenazone , p . 127.3 
P roquazone, p . 128.1 
RoCecoxib, p. 128.3 
Sulindac, p. 134.2 
S u p ra len . p. 135.3 
S ux ibuzone, p . 136.1 
Tenoxicam , p . 136.2 
T epoxalin , p . 137.1 
T etridam ine. p . 137.1 
T iap ro íen ic  A d d . p . 137.1 
T iaram ide, p . 137.3 
T inorid lne, p . 138.1 
T olícnam ic A dd , p . 138.3 
T olm edn, p . 139.1 
Valdecoxib, p . 141.3 
V edapro íen , p . 142.1 
Z altoprofen, p. 142.2

Opioid anaígesics
Opioid analgesics indude the opium alkaloids morphine 
and codeine and their derivatives as well as synthetic 
su6stances with agonist, partial agonist, or mixed agonỉst 
and antagonist activity at opioid receptors (see p. 108.1). 
The term opiate analgesics reíers only to those opioids 
derived from opium, or their semisynthetìc congeners. The 
term narcotic analgesics has legal connotations and is no 
longer used pharmacologicaUy or dinically.

Most opioids are used as analgesics, and morphine is the 
Standard against whịch all other opioid analgesics are 
compared. Opioids such as codeine are used in the 
treatment of less severe pain, and are often combined with 
non-opioid analgesics such as aspirin, other NSAIDs, or 
paracetamol. More potent opioids such as morphine are 
used in severe acute and chronic pain, including cancer 
pain. Some opioids such as codeine, morphine, and 
diamorphine are also used as antitussives, although the 

Ị latter two are usually reserved for use in terminal lung 
I disease. Some opioid analgesics such as íentanyl and its 
; congeners are used mainly as adjuncts to anaesthesia; some 
ị of these may also be used in higher doses as the sole 
- anaesthetic drug.
Ị Some opioids are rarely if ever used as analgesics and are 

described elseyvhere; they ínclude the antìtussives dexưo- 
methorphan (p. 1660.1) and pholcodine (p. 1675.1), and 
the antidiarrhoeals diphenoxylate (p. 1838.3) and loper- 
amide (p. 1857.2).

Opioids can produce physical dependence and with- 
dravval symptoms if suddenly stopped. They are also subject
to abuse.
Described in this chapter are 

AUentaiúl, p . 18.2 
Anileridine. p. 22.2 
B uprenorph ine. p. 30.2 
B utorphanoL  p  33.2 
C a ríen u n il,  p. 36.2 
C odeine. p . 40.2 
D exưom oram ide, p. 43 .2  
D extropropoxyphẽne, p . 43.2 
D ezodne. p . 45.2 
D iam oiphine, p . 46.1 
D ihydrocođeine. p. 52.2 
D ipipanone, p . 53.2 
E m buuam idẽ, p. 54.2 
E th o h ep u z in e , p. 56.2 
E thylm orphine, p. 56.3

E to rp h in e , p . 58.3 
Fencányl, p. 60.1 
H ydrochlorides of M ixed 

O p iu m  A lkaloiđs, p . 112.2 
H ydrõcodone, p . 67.2 
H ydro m o rp h o n e , p . 67.3 
K etobem idone , p . 78.3 
L evacety lm ethadol, p . 83.1 
L ev o m eth ad o n e , p . 83.1 
L evorphano l, p . 83.2 
M eptazinoI, p . 87.3 
M eth ad o n e , p. 88.3 
M o rp h in e , p . 92.3 
N a ibuph ine , p. 97.3 
N ico m o tp h in e , p. 101.1
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Opium, p. 111.3 
Oxycodone. p. 113.1 
Oxỹmorphone, p. 114.2 
Papaverctum, p. 112.2 
Pentazocine, p. 120.3 
Pethidine, p. 121.3 
Píritramide, p. 125.3

RemỉfentaniL p. 128.1 
Sulentanil, p. 132.3 
Tapentadol, p. 136.1 
Tilĩdine. p. 137.3 
Tramadoỉ, p. 139.2 
Trimeperidine, p. 141.2

Parơcetamol and other para-aminophenols
Paracetamol is the Principal para-aminophenol derivative in 
use. Acetanilide and phenacetin have generally been 
replaced by saíer analgesics. Propacetamol is hydrolysed to 
paracetamol in the plasma.

Paracetamol has analgesic and antipyretic propenies and 
weak anti-inílammatory activity. The mechanism of 
analgesic acúon remains to be ỉully eluddated, but may be 
due to inhibition of prostaglandin synthesis both centrally 
and peripherally. Paracetamol is used for the reliel ot mild to 
moderate pain and minor íebrile conditions.
Described ỉn  this chapter are

A cetanìlide. p. 17.1 Phenace tin , p. 124.1
Paracetam ol. p . 115.1 P ropacetam ol. p. 127.2

Analgesia and Pain
Pain is deĩined by the International Association for the 
Study of Pain as 'an unpleasant sensory and emoúonal 
experience assodated with aaual or potenúal lissue 
damage, or described in terms of such damage.'

U n d e r  n o rm a l r irc u m sta n c c s  p a in  is th e  re su lt o ( s tim u la tio n  of 
p e r ip h e ra l re c e p to rs  th a t  t ia n s m it  im pu lses  th ro u g h  p a in  paihvvays 
to  th e  b ra in .  P a in  recep to rs  o r  n o d c e p to rs  a re  of tw o  basic types:
• mechanoheat receptors have a high stimulation threshold 

and respond to ỉntense or potentially damaging noxious 
stimuli. These receptors are associated with rapidly 
conducting, thinly myelinated a 6 libres, and their 
stimulation produces rapid Sharp localised pain ihat 
serves to  activate vvithdrawal reílexes

• polymodal noâceptoTỉ respond to mechanical. thermal, or 
Chemical insults. These receptors are also activated by 
cellular components that are released after tissue 
damage. Their impulses are ưansmitted slow!y along 
unmyelinated c type fibres and produce dull, aching. 
and poorly ỉocalised pain with a slovver onset

N erv e  Đbres h o m  n o ã c e p to rs  le rm in a te  in  th e  dorsal ro o t o f th e  
sp in a l co rd  b e ío re  tran sm iss io n  by  ascen d in g  pathvvays to  th e  b ra in . 
T h e re  h a v e  b e e n  m a n y  th e o rie s  o n  th e  Processing  of p a in  signals a t 
th e  sp in a l leve l b u t  th e  'g a te  th e o ry ' p ro p o sed  by M elzack a n d  W all 
is o n e  oi th e  b e s t  k n o v ra . T his th e o ry  p o stu la tes  th a t th e  
tra n sm iss io n  o í  im p u lses  to  th e  b ra in  is m o d u la te d  by  đ ga te  
m e c h a n ism  in  t h e  su b s tan tia  g e la tin o sa . S tú n u la tio n  of sm all íib res 
o p en s  t h e  g a te  a n d  ía d lita te s  tra n sm iss io n  vvhereas s tim u la tio n  o í 
ia rge  S b res, w h ic h  n o rm a lly  c a rry  n o n -p a in lu l  senso ry  in p u t, can  
d o s e  th e  g a te  a n d  in h ib it tran sm iss io n . T ran sm issio n  also  ap p ea rs  to  
b e  m o d u la te d  by  se v e ra l o th e r  m e c h a n ism s  vvhich c a n  in d u e n c e  th e  
sen sitiv ity  o f  th e  gate .

Inílammatory mediators such as bradykinin. hisumine. 
serotonin. and ptostaglandins produced in response to tissue 
damage can produce peripheral sensitisation so that receptors 
respond to low intensity or innocuous stimuli; Central sensitisation 
also occurs. Pain assotíated with tìssue damage hence results in 
increased sensitivity of the sensory System so that the pain can occur 
in the absence o( a dearstimulus. Pain that occurs due to a stimulus 
that does not usually provoke pain is termed allođynia; this applies to 
conditions such as sunbum, inílammation. and ưauma that may 
result in sensitisation of the skin. Hyperalgcsia is deHncd as an 
increased response to a stimulus that is usually painíul. 
HyperaesOmia is an increased sensitivity to stimtilation. exduding 
the spedal senses and includes allodynia and hyperalgesia. 
Hyperpathia is characterised by an abnormally painlul reaction to a 
stimulus, partìcularly a repetitive stímulus, and may occur with 
allodynla, hyperalgesia, or hyperaesthesìa.

Pain is often dassLEed as being acute or chronic in nature.
• A cu te  p a in  is assodated with trauma or disease and 

usually has a well-defined location, charaaer, and 
tũning. It is accompanied by symptoms of autonomic 
hyperactivlty such as tachycardia, hypertension, svveat- 
ìng, and mydiiasis.

• C hronỉc p a in  is usually regarded as pain lasting more 
than a few months. It may not be dearly associated vvith 
trauma or disease or may persist aíter the initial injury 
has healed; its localisation, character, and tũning are 
more vague than vvith acute pain. Furthermore, as the 
autonom ic nervous System adapts. the signs of 
autononũc hyperactivity assodated with acute pain 
disappear. Some forms of pain regarded as being chronic 
may consist of intermittent attacks of pain followed by 
relatively long pain-free periods. Patients with chronic 
pain have physical, psychological, sodal, and íunctional 
deterioration which contributes tovvards exacerbation o( 
the pain.

Physiologically, pain may be đivided into nodceptive pain 
and neuropathic pain.
• N o ả c e p tiv e  p a ỉn  follows activation of nodceptors by 

noxious stimuli as described above but is not assodated 
vvith ứỹury to peripheral nerves or the CNS. It may be 
somatic or visceral, dependíng on vvhich receptors or 
nerves are involved. Somatic pain is usually well localised

AU cross-reíerences reíer to entries in Volume A

ị

I
I
ị

and may be described as deeply located, Sharp or dull, 
nagging, stabbing, throbbing, or pressure-like. Visceral 
pain is generally less localised and more diỉíuse than 
somatìc pain and may be reíeưed to remote areas of the 
body. Depending on the structure involved it is variously 
described as deeply located, aching, nagging. cramping, 
or pressing and may be accompanied by nausea and 
vomiting. Nodceptíve pain usually responds to treatm ent 
with conventional analgesics.

• Pain resultỉng from damage or dysíunction of peripheral 
nerves/receptors or of the CNS is knovvn as n eu ro p a th ic  
pa in  (or neurogenic pain). The term covers sympathe- 
lically mainlaintd pain induding causalgia and re&ex 
sympathetic dystrophy, and painlul conditions such as 
postherpetic and trígeminal neuralgia. and diabetic 
neuropathy. Neuropathic pain assodated with Central 
nervous tissue, such as in Central post-stroke pain (the 
thalamic syndrome) is relerred to as Central pain. The 
clinical signs of neuropathic pain can vary greatly. Some 
of the more common íeatures indude heightened pain 
sensitivity and sensations of supeiíidal burning or 
stabbing (lancinating) pain. The pain may be associated 
vvith areas of sensory deficit or some [orm of autonomic 
instabiliiy. Neuropalhic pain responds poorly to 
convemional analgesics and can be diííicult to treat. 

Early tre a tm e n t of pain is important as unrelieved pain can 
have proíound psychological effects on the patient, and 
acuie pain that is poorly managed initially can dcgeneratc 
into chronic pain. vvhich may prove to be much morc 
difficult to treat. It is imponant to assess and ireat the 
mental and emotiunal aspeas of the pain as well as its 
physical aspects. Although drug therapy is a mainstay of 
pain trcatmcnt (SCO Choice of Analgesic, bclovv), physical 
methods such as physiotherapy (including massage and the 
application of heat and cold), surgery, and nervous System 
Stimulation techniques such as acupuncture, spinal cord 
stimulation. and transcutaneous electrical nerve stimula- 
tion (TENS) are also used.
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Choice oỉanalgesic
Paracetam ol and NSAỈDs are the íĩrst choice analgesics 
íor treating mỉld 10 moderate pain and are also used in 
moderate to severe pain to potentiate the eííects of opioids. 
They are suitable for use in acute or chronic pain. EHective 
telieí of acute pain can be achieved with oral NSAIDs and 
with paracetamol (particularly in combination vvith an 
opioid—see belovv). Dependence and tolerance are not a 
problem with non-opioid analgesics but they have a rather 
Uat dose-response curve: as the dose is increased, the 
increase in pain relieí may be quite smaU. Aspirin and other 
non-selective NSAIDs inhibit blood platelet íunaion, 
adversely affen the gastrointestinal tract. and can 
precipitate hypersensidvity reactions including asthma. 
The risk of severe upper gastrointestinal adverse ellects may 
be less vvith seleaive inhibitors of cydo-oxygenase-2 (COX- 
2) such as the coxibs, but their use has been greatly 
resiricteđ by concems about serious cardiovascular elíects. 
Paracetamol does not have the haematological or

gasưointestinal adverse eKects of aspirin but large dos<s 
can produce severe or sometimes íatal hepatotoxicit’. 
Gỉving paracetamol with an NSAID improves analgesia.

For the treatment of moderate or moderate to sever: 
opioid-sensitive pain co de ine  is the ưadỉtional cho io ; 
altematives indude d ih y d ro co d em e and tram ado l. The { 
are oỉten given with non-opioid analgesics. Combinations c f 
codeine with paracetamol at íull doses produce a small b i t 
signiíỉcant increase in analgesỉa compared vvith paracetami 1 
alone and are one of the most ettective options for acut: 
pain, but the inddence of adverse eííects increases wit I 
repeated use. Combinations of d e x tro p ro p o x y p h e n ; 
with paracetamol or aspirin are no more effective in acu t: 
pain than the non-opioid alone; efftcacy in chronic pain 1 i 
unclear and adverse ettects may become troublesome. Th : 
EMEA and the FDA have recom mended tha t aA 
dextropropoxyphene-containing preparations be no longe • 
avaiiable in  the EU and USA. respectively, because of th : 
risk of toxidty in overdosage and of cardiotoxidty; sucl 
preparations remain on the market in other countries.

More potent opioids such as m o rp h in e  are mainly usei 
in the treatm ent oí severe acute non-malignant pain am 

Ị caneer pain (see p. 7.1). Their use in chronic non-malignan 
; pain is somevvhat controversial becausc of lears 0 
ị psychologicai dependence and respiratory depression 
Ị However, in practice such problems rarely occur and thost 
j fears should not prevent patients being givcn effectiv(
Ị analgesic therapv. Opioids may also be of value ii 
1 neuropathic pain in some paúents.
' Morphine is the opioid of choice in severe pain. It i: 

absorbed vvhen given orally and has a shon halí-liíe so tha 
thc use of immediate-release oral preparations ollers I 
ílexible means o( dosage titration in. for example, palliativt 
care. Once initial pain reliel has been achieved, use of a 
modihed-release preparation every 12 or 24 hours is morc 
convenient for maintenancc of analgesia in severe chronic 
pain. It may also be given parenterally (e.g. for control ol 
acute severe pain in emergency departments or in patient- 
comrolled analgesia—see also p. 5.3), or rectally OI 
transdermally, vvhere there vvould be problems with the 
oral route.

Occasionally o th e r  op io ids may be usetul. Svvitching to 
an altematíve opioid may be eltecũve in patients vvho have 
inadequate pain control or intolerable adverse cffects with 
morphine. Methadonc (which also acts as an NMDA 
antagonist) or oxycodone have a longer duration of action 
than morphine, but it should be noted that methadone. 
which has a long half-life, should not be given more than 
twice daily when used long term because of the risk of 
Progressive CNS depression and overdosage. A rapid onsct 
of action is provided by allentanil and tentanyl but use of 
pethidine is no longer recommended. Diamorphine or 
hydromorphone may bẹ preíerred to morphine when the 
parenteral route has to be used because they are more 
soluble and can be given in a smaller volume. Tramadol, 
vvhich may impair respiratory and gasưointestinal íunaion 
less than other opioids at equianalgesic doses, is also of 
beneíit in neuropathic pain.

Adverse eííeas of opioids include sedation, nausea, 
vomiting, constipation, and, most seriously, respiratory 
depression. Tolerance generally develops to all of these 
elíeas except constipation, which may be prevented by 
regulat use of laxadves.

Some other groups of drugs have signiíicanl roles ir, pain 
management either alone or as analgesic ad juvan ts.

Subantidepressant doses of tricyclic an tidep ressan ts  
(usually amitriptylinc) are considered 10 be useful in 
refractory chronic pain, induding neuropathic pain of the 
hurning, dysaesthetic type such as postherpedc neuralgia 
and diabetỉc neuropathy; shooting pain has also been 
reported to respond. They may be used in addition to 
convenrional analgesics, notably in the treatment of cancer 
pain of mixed aetíology. There is little evidence for benefit in 
acute pain although musculoskeletal pain has sometimes 
responded. Amitriptyline has also been found to be uselul 
for tension-type headache and lor the prophylaxis of 
migraine. The role of other anddepressants in the treatment 
of neuropathic pain is less dear although venlalaxine may 
be useful.

A n tie p ile p tic s  (oíten carbamaxepine and, more 
recently, gabapentìn and pregabalin) have been íound 
useỉul in the relieí of neuropathic pain, especially when 
there is a stabbing (landnating) elemcnt, as in trigeminal 
ncuralgia; there have also been reports of eííicacy in the 
treatm ent of diabedc neuropathy and for migraine 
prophylaxis.

B enzodiazepines and o th e r  m uscle re laxan ts  such as 
baclofen or dantrolene are useỊul for relieving painíul 
muscle spasm in acute or chronic condidons.

Bone m o d u la tin g  d rugs such as caldtonin and 
bisphosphonates may be useíul in cancer pain arising Irom 
bone metastases (see p. 7.1) but havc a slow onset of actíon 
and are second choice to NSAIDs. Bisphosphonates may 
cause an initial transient increase in bone pain.

http://archinte.ama*assn.org/cgi/reprint/
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Caffeine has been used vvith the aim of enhancing the 
effects of non-opioid and opỉoid anaỉgesics but is of 
debatable beneht. There are similar doubts about vvhether 
caííeine enhances the effect of ergotamine in the treatmeni 
of migraine (see Pharmacokinetics, p. 675.3); it may also 
add to gastrointestinal adverse eơects and ỉn large doses can 
itselí cause headache.

C orticostero ids have produced improvement, often 
substantial, in neuropathic pain. They can also relieve 
headache caused by raised inưacranial pressure and 
reỉractory pain caused by bone metastases, and have the 
added bene&ts of increasing well-being and appetite.

Some Inhala tional anaesth e tics  are used in subanaes- 
thetic doses as inhalation analgesics tor acute pain. In 
particular. niưous oxide is given with oxygen for pain relieí 
in obstetrics and during dental and other procedures. and in 
emergency management. IsoAurane, endurane, and in 
some countries methoxyũurane or trichloroethylene have 
been used similarly.

M iscellaneous drugs. Aíter the discovery tha t epidural 
or intrathecal inịection of opioids can produce eữective 
analgesia many other drugs have been tried by these routes, 
either alone or with opioids or local anaesthetics, but theừ 
role. ỉỉ any, in the management of pain is undear. Some, 
such as donidine and ketamine, also appear to have 
analgesic properties w hen given by other routes. and 
ketamine may be useful in redudng opioid requirements. 
Some antiarrhythmics (induding systemic Iiđocaine) may 
be eíỉective in chronic neuropathic pain. but must be used 
vvith extreme caution. The use of antipsychotics, such as the 
phenoừiiazứies, as adjuvant analgesics is controversial; 
levomepromanne is sometimes used as an adjunct in 
palliative care.

See belovv for discussions of the use of patient-controlled 
analgesia (belovv). and rubeíadents and topical analgesics 
(p. 6.3). Nerve blocks are discussed under Pain. on 
p. 1981.1.
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Choice oĩanalgesics in children
Pain has oíten been undertreated in iníants and children 
because of lears of respiratory depression, cardiovascular 
collapse, depressed levels of consdousness, and addiction 
with potent opioid analgesics. Assessment of pain is also a 
problem in children of all ages1'1 and it is not that long since 
it was tvidely believed tha t neonates were incapable of 
íeeling pain.

N on-op io id  analgesics are used in infants and  
children, either alone for minor pain or as an  adjuna to 
opioid analgesics in sevcre pain.4'4 (tltey can reduce opioid 
requứements,1-7 perhaps by up to 40%4). Paracetamol is 
írequently used but it lacks any anti-inflammatory eữect. 
NSAIDs such as ibuprolen are useful for minor pain,4-6-* 
espedally vvhen associated with inỉlammation or trauma. 
The use oỉ aspirin ỉs greatly restrícted by its assocìation vvith 
Reye's syndrõme.

The o p io id ỉ are still the mainstay of analgesia !or 
moderate to severe pain ỉn  paediatric patients, and 
morphine is the Standard against vvhich the others are 
compared. It is given intravenously for rapid reliel of severe 
pain (for example after bums, ừaaures or other injuries), 
and is tiưated to achieve a suitable analgesic dose.4"4'8-’ 
vvhere intravenous access is not readily achievable, oral 
morphine may be given but its onset is slower and less 
p re ĩaab le ; some ĩavour ínrranasal diamorphine as an 
altemative to intravenous morphine.4 Continuous intra- 
venous morphine inlusion with or vvithout initial loading 
doses has become popular for postoperative paìn reliel,7-’ 
but titration of the iníusion rate is necessary to achieve a 
balance betvveen analgesia and respiratory depression 
(particular cate is needed in  neonates, see below). 
Subcutaneous inlusions of morphine have also been 
used,4 mostly for the relieí of terminal cancer pain in 
children. Inưam uscular injections are pain/ul*'11 and 
thereíore probably only suitable for shon-term use. 
Fentanyl has also been vvidely used for shon-term analgesia 
in surgical procedures,7'911-12 and other opioids such as 
buprenorphine, hydromorphone, oxycodone. and ưamadol 
have been given.4 The use oi codeine in children is restricted 
by its signiKcantly increased risk of serious and liíe- 
threatening adverse eííects ín uỉtrarapid metabolisers.

Patient-conưolled analgesia using morphine (see belovv) 
has been tried in children. Morphine has also been given to 
children by the epidural route;4 experience vvith the 
intrathecal route is more limited. Other methods of opioid 
drug delivery of possible value in paediatric analgesia 
include ưansm ucosal,7-12 nasal,4-* and transderm al7-10 
dosage.

Cancer pain in children may be treated using the 
analgesic ladder scheme described under Cancer Pain (see 
p. 7.1).

Inhaled n itro u s  o x id e  and oxygen mixtures may be 
useíul íor preliminary pain relieí and short, painíul 
procedures.4-*’'-11

Local an a esth e tics  are especially suitable íor the 
management of acute pain in day-care situations. Single 
injections given by the epidural route are often used to 
provide analgesia duríng and aíter surgery. Continuous 
epidural iníusions of local anaesthetics have also been used. 
Hovvever, simpler techniques such as vvound iníiltration or 
peripheral nerve blocks can also provide eílective analgesia 
ĩor some procedures and are freẽ of the problems of !ower 
limb vveakness or urinary retention associated with caudal 
blocks.4-4-911 Application of eutectic creams (sec Surtace 
Anaesthesia, p. 199 3.3) containinglidocaine vvith prilocaine 
to intact skin, to produce suríace anaesthesiỉ, may be 
suíficient íor some m inor painíul piocedures in children.5-7’ 
10.12

K etam ine is used in outpatients tor brieí. painlul 
procedures such as tracture reduction and to provide 
immobility íor repair of íadal lacerations in young 
children.5-11-15 The emergence reactions that limit its use 
in adults are less common in children.11 and can be 
amelỉorated by benzodiazepines.4-"

Most neonates requiring analgesia and receiving respir- 
atory support can be managed w4th an inỉusion oĩ morphine 
but in neonates who are breathing spontaneously there is a 
substantial risk of respiratory depression. Morphine has 
been used in such neonates’ but should be limited to those 
under intensive care, as for example aíter major surgery (see 
also Intensive Care, p. 1033.1). Fentanyl citraie' has also 
been used in  neonates. S ucrose and other sweet tasting 
Solutions have been shovvn to reduce physiologic and 
behavioural indicators of stress and pain ỉn neonates 
undergoing paỉnhtl proceđures10 although there had been 
some doubt expressed over whether this indicates eỉfective 
analgesia.14 The American Academy of Pediatrics has 
suggested th a t oral sucrosc toge ther vvith o th e r 
non-phannacologỉcal methods su ch as svvaddling should 
be used íor minor routine procedures; topical local

í anaesthetics may be used for more painỉul procedures 
such as venepunaure if từne permits. Opioids should be the 
basis of postoperative analgesia after major surgery in the 

I absence of regional anaesthesia; a rapidly acting opioid such 
! as fentanyl is advocated. together with InBltration of the site 
I with a local anaesthetic vvhere dme permits, for insertion of 
I a chest drain.15 Similar recommendations íor painỉul 

procedures in neonates have been made by an intematỉonal 
consensus group.14

The use of ana lgesic  ađ juvan ts  (see Choice of 
Analgesic p. 4.2) has also been advocated in some 
children.17
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Nerve blocks
For a discussion of the use of nerve blocks in the 
managemem of pain. see under Pain, p. 1981.1.

Patìent-controlled analgesia
P a t i e n t - c o n t r o l l e d  a n a lg e s i a  (P C A ) ỉn v o lv e s  t h e  u s e  o f  
a u t o m a t e d  d e l iv e r y  S y s te m s  t h a t  e n a b l e  p a t i e n t s  t o  r e c e iv e  
d o s e s  o f  a n  a n a lg e s i c  o n  d e m a n d .  T h e  t e c h n i q u e  is  n o w  
w id e ly  { a v o u re d  i n  t h e  m a n a g e m e n t  o f  a c u t e  p a i n , 1"5 a n d  
a p p e a r s  t o  p r o d u c e  s l i g h t ly  b e t t e r  a n a lg e s ia .  a n d  g r e a t e r  
p a t i e n t  a c c e p ta n c e ,  t h a n  c o n v e n t i o n a l  a n a lg e s ic  m e t h o d s . 4-5 
I t  h a s  b e e n  u s e d  s u c c e s s lu l ly  i n  c h i l d r e n  a s  y o u n g  a s  4  y e a r s ,

I and in elderly patients.4 Most experience relates to Systems 
I using intravenous opioids.

Initial analgesia must be established by giving the patient 
; bolus doses o f the analgesic to achieve elíecrive blood 

concentrations.2-’ In the simplest type of PCA the patient is 
then able to sell-administer a small Hxed dose on demand; 
íurther doses are not permitted until a pre-programmed 
lockout interval has expired. The demand dose should be 
large enough to produce an appreciable analgesic eỉfect. but 
not Iarge enough to lead readily to toxic concentrations; the 
lockout period should also be long enough for the 
maximum analgesic e(fea to be felt beỉore another dose is 
permitted, and should therefore relate to the speed ol onset 
ol action of the drug.2 Some devices allovv the dose to be 
given as a short inlusion2 to reduce adverse eííects 
assodated vvìth high peak concentrations of opioids. In 
another commonly used method. sometimes described as 
patient-augmented analgesia. the patient is gỉven a 
contìnuous background inhision which is supplemented 
by selí-administered bolus doses.2,5-4 However. vvith this 
method padents may receive more opioids vvdthout any 
improvement in analgesia;4-7 There ỉs also a greater risk of 
adverse elíects, including respiratory depression.2-1-7 It 
remains to be seen ư there is any advantage with the more 
sophisticated devices Chat can be programmed to adjust the 
background iníusion accotding to the írequency of the bolus 
demands.4-7
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Most of the common opioids have been used successíully 
£or PCA.2 Morphinc remains the gold Standard, and 
íen tany l hydromorphone, or tramadol are vvidely used 
ahematiyes.2-3 Use oí pethidine is no longer advised because 
of the riỉk  oỉ accumulaúon of its toxic metabolite, 
norpethidine.2 Drugs with very short (renúíentanil) or 
very long (methadone) halMives may be less suitable íor 
vise.

Although generally perceived as saíer than conventional 
opioid analgesia, occasional serious adverse eỉỉects and 
ỉatalities have resulted from eưors in programming, or 
incorrect or inapproprỉate use (induding operation by 
persons other than the patient). These risks can be 
nũmmỉsed by saỉety {eatures built into the PCA device itseil. 
and by the dẽvelopment of Standard protocolỉ for the use of 
the technique.2-3

Most experìence relates to  the use ot the intravenous 
route. However, epidural PCA is also used. It appcars to be 
as effecdve, or more eííective, than intravenous PCA,2-3 
aỉthough it may not be suitable in all cases, and carríes 
additíonal rísks to do with the placement of the epidural 
catheter.3 Epidural PCA generally produces analgesia with a I 
combinatìon o! a lipid-soluble opioid such as lentanyl or Ị 
suỉentanil plus a long-acting local anaesthetic such as I 
bupivacaine or ropivacaine; the optimum combination has ' 
yet to be dehned.13 In addition, unlike intravenous PCA, 
the use of a background inỉusion is recommendcd.

O ther routes have been invcstigated, induding 
intranasap and. in particular, ơansdermal2-* PCA. An 
iontophoretic patient-controlled delivery System ior 
transdennal ỉentanyl that aJIowed PCA to be given in a 
non-invasive m anner was avaỉlable;*-’ hovvever, this vvas 
withdrawn £rom the market because of a deíective delivery 
System.

Although it is not alvvays considered in terms of PCA. 
inhaled nitrous oxide in oxygen also has a long history of 
eítective use as a patient-controlled analgesic during 
childbirth; opioid PCA may not be suitable lor such pain 
although local anaesthetícs have been used with sadsỉaaory
resultsr,ậ
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Pos/opẹra/rve anaịgesia
Pain relieỉ aỉter surgery has oíten been inadequate and it is 
now recognữed tha t pain conưol should be adjusted for 
each patìent and each situation.1'3 Multimodal regimens. 
using seveial dasses of analgesic. and idealỉy more than one 
route. are now generally lavoured.3'5 Pre-operative 
evaluation of the patient,2-4 and írequent assessment of 
paỉn intensity aiter surgery (both to allow appropriate 
analgesia. and to  detect possible complicaúons)3 are 
tundamental. Eviđence-based procedure-speóCc guidelines 
have been issued.4-7 Giving pain control on a preventative 
basis (pre-emptive analgesia) has been recommended. and 
may be more eBective than conventional management. at 
least for some regimens. although results have varied.*•,  

Patỉents undergoing minor surgery can be adequately 
managedtvlth oral anaỉgesics, such as paracetamol, NSAIDs, 
tramadol, and oxycodone. Those undergoing more 
extensive surgery usually require parenteral opioids or 
local analgeslc teđmiques such as regional block. sometimes 
in  combination.3
■ O pioid  anaígesics, in particular morphine, are the 

mainstay of treatm ent for moderate to sẽvere postoper- 
ative pain.3 Opioid dose should be individually titrated; 
they may be given by several routes. but inơavenous 
doses give more prediaabỉe results than inưamuscular or 
subcutaneous doses and are vvidely íavoured.2-3'10 
Intravenous patient-controỉlid anatgisia (see p. 5.3) is 
now a Standard method oí management lor postoper- I 
ative pain.3-4 W here it is unavailable, inưamuscular or i 
subcutaneous dosage every 2 hours as needed íor 24 to 1 
72 hours, íoUovved by conversion to an oral analgesic I 
regữncn, may be an altemative.3 Careíu! monitoring íor I

potential adverse eííects, in  particular respiratory 
depression, is needed.3
Opioids in jeaed  centrally Via th e  epidural and 
intrathecal routes proviđe eỉĩective regionaỉ analge- 
sia2-*-10 (and may be more eữectìve than  intravenous 
opioids,11 although whether this improves the ultiinate 
outcome is undear1). Morphine is the opioid most 
commonỉy given centraỉly, but others such as lentanyl 
vvhich is more lipid soluble, may be preỉerable in the case 
of epidural injectíon. The epldural and intrathecal routes 
have also been used for patient-controlled analgesia. 
Oral opioids may not be suitable in the immediate 
postoperadve perìod, but oral regimens are generally 
preỉerred ư the patient can swaIlow and gastrointestinal 
ỉunction has recovered.1'3 Tramadol is useful in patients 
undergoing minor or intermediate surgery.3 
Management of postoperative pain in patíents who have 
been receiving long-term opioids beíore surgery may be 
particularly difficult.3-12 Baseline requừements should be 
calculated ỉor cach patient, but may go up or down after 
surgery; typically, at Ieast 50% of the baseline dose will 
be needed postoperatively, with additional opioids 
titrated according to pain requirements. Such paũcnts 
may thus require larger than normal doses of opioids to 
b e  given, and a balanced multimodal approach to 
analgesia is particularly important.12

• NS AIDs and paracctam ol are useíul analgesic adjuncts 
that can ỉmprove pain relicí,3 but are not suitable alone 
after major surgery.2 Aíter minor or intermediaie surgery 
an oral regimen of paracetamol plus an NSAỈD sudi as 
naproxen may be adequate. vvith oxycodone or tramadol 
being given (or breakthrough pain.3 NSAIDs can be used 
eữectively with other drugs, and use of an NSA1D with 
an opioid aíter major surgery enables the dose of the 
opioid to bc reduced vvithout loss of analgesic eírea.'"5-10 
However, -the risk of gastric ulceration. impaired 
coagulaúon, and reduced renal (unaion may limit the 
use of NSAIDs in sóme patients,310 and the potential 
cardiovascular effects of the selective inhibitors of cydo- 
oxygenase-2 (COX-2) have also been a cause of great 
concem.3
Didotenac nurbiprofen, ketoproíen. ketorolac, lomox- 
icam. and naproxen are among the NSAIDs used for 
postoperative pain: the COX-2 inhibitors induding 
parecoxib have also been used. Didoíenac, keioproỉen, 
keiorolac. and parecoxib may be given by injection, and 
a parenteral lormulation of paracetamol ís available in 
some countries.

• InBltratìon oi local anaesthetics  at the site of operation 
is a simple mcthod of preventing postoperative wound 
pain.M Central nerve blocks obtained vvith epidural or 
intrathecal local anaesthetics produce excellent analge- 
sia,’-2-4 although again, whether this improves outcome 
is undear.2-3 Insertion of a cathcter during the operation 
allovvs subsequent in ỉusion  or bolus in jection .‘° 
However, there may be complications related to both 
the procedure and the drugs used (see also Adverse 
Eứects of Central Block. p. 1982.1). Local anaesthetics 
are rarely used alone, as a mixture of an opioid and a 
local anaesthetic produces effective analgesia using 
relatively smaller doses of each drug.10 Such combina- 
tions are also used in patient-conirolled epidural 
analgesia (seep. 5.3).

• There is grovving interest in the use of analgesic 
ad juvan ts, induding antiepileptics su ch as gabapentin 
or pregabalin,13 or the NMDA antagonist ketamine.14-13 
to modulate opioid dosage and elĐcacy for postoperaúve 
paỉn. (For hrnher discussion of analgesic adjuvants see 
Choice of Analgesic. p. 4.2.)
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Rubehcỉents and ỉopical analgesìa
Substances applied topicaũy can relieve local pain through 
several diHerent mechanisms.1 K ubeỉadentỉ or counter- 
initants can relieve super&cial or deep-seated local pain 
probably by produdng counter stim ulation, vvhich 
according to the 'gate theory' of pain (see Analgesia and 
Pain, p. 4.1) helps to inhibit the transmỉssỉon of pain signalỉ. 
Theữ topical application pro5uces hyperaemia or initation 
oĩ the skin and they are used alone or as an adjunct to 
massage in the management of a variety of painli.l 
musculoskeletal conditions.2 Some are also traditional! i  
used in preparations lor the symptomatic relieí of minc r 
perípheral vascular disorders such as chilblains. Substances 
commonly used in ru b e íac ie n t preparations includ: 
nicotinate and salicylate compounds, essential oils, c a p  
sicum, Solutions of ammonia, camphor, and nonivamidt. 
Hovvever, a systematic review3 conduded that the evidenc: 
did not support the use of rubeĩadent preparatior s 
containing salicỵ-laic compounds for acute musculoskeletí I 
pain. and suggcsted ihat their eííĩcacy compared poorly wit I 
topical NSAlDs for chronic musculoskeletal pain; n ) 
evidence was found to support the use oí rubeíacier t 
preparations containing other substances. C ap sa ic ir . 
which is one of the active ingredients of capsicum. is use 1 
alone as a topical analgesỉc in a range of painíul condition:. 
induding neuropathic pain and rheumaiic disorders; iti 
beneỉits are modest Ihough it may be uschil in som : 
patients.4 It does not rely on vasodilatatíon in the skin and ít 
is therelorc not considered to be a ưaditional counter- 
initant.

Some NSAIDs have been used topically in  the treatment 
of soít-tissue injuries and inỉlammatory musculoskeletal 
conditions, although this route does not necessarily avoỉd 
the adverse eííects of systemic ưeatm ent. There is 
evidence5-4 to suggcst that topical NSAIDs are more 
eữective than placebo.

O th e r agen ts used as topical analgesics indude 
compounds such as ethyl chloríde and the halogenated 
hydrocarbon propellants; theii evaporation produces an 
intense cold that numbs the tissues. Transdermal clonidinc 
has been used in the treatment of chronic pain. Ketaminc 
also appears to have some local analgesic eữect vvher. 
applied topically.1

Local anaesthetics are sometimes induded in topical 
preparations used for the relieỉ of painíul skin and 
musculoskeletal disorders.

Application of heat to the skin can also help 10 relieve 
paỉn and melted hard paraỉBn has been used in wax baths as 
an adjunct to physiotherapy for painỉul joints and sprains 
Warm kaolin poultices have also been used as a means oí 
applying heat for pain relieỉ.
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2. Sasvynok J. Topical and peripheraỉỉy acting aoalgesics. Phamacoỉ Rr 
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3. Matihews P. tí aL Topicaỉ rubeỉaãents ỉor acute and chronic paỉn ừ 
adulu. AvaiUble ỉn The Cochrane Daubase QÍ Sysiemaúc Rcvicvrs; Issue 
3. Chichcster: Joho Wilcy; 2009 (accessed 26/11/09).

4. Mason L fi ai Sysiemaiỉc re%iew oí lopical capsaidn for the ưeatment o 
chronic pain. BMJ 2004; 328: 991-4.

5. Mason L, tí aL Topical NS.MDs ỉor chronic musculoskeỉetaỉ pain 
s>*stematic review and meta>anaỉysiỉ. BMC MuỊtítbsktU1 Dùord 2004: 5 
28. Avaiỉable au hup://www.bk>međcennaLcom/147ỉ-2474/5/2í 
(accesscd 23/06/08)

6. Massey T. tí a l Topicaỉ NSAiDs ỉor acute pain in adults. Avaiỉabỉe in The 
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Wỉle\*; 2010 (accessed 20/08/10).

Speciỉic pain States

Biliary and renal coTic Galistones (see Ursodeoxycholic 
Add. p. 2639.1) or other biliary disorders tha t result in 
obstruction of the bile ducts may produce b iliary  co lic  
Moiphine may relieve the accompanying pain. but as it 
can also produce spasm of the sphinaer oỉ Oddi it can 
raise intrabiliary pressure and exacerbate the pain. It iỉ 
theretore usually recommended that morphine and its 
derivatives shoụld either be avoided in patients with 
biỉiary disorders or that they should be given with an 
antispasmodic. Historically, pethìđine has been regarded as 
a more suitable choice because it was tbought to  have less 
smooth musde activity than morphine; hovvever, thls has 
been questioned. Prostaglandins have also been implicated 
in the aetiology of biliary colic and NSAIDs such as dido-
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fenac or ketorolac have been successíully used to relieve 
the pain.1' 5 Antỉmuscarinic antispasmodics have been tried 
for their action on biliary smooth musde and the sphinc- 
ter of Oddi.

Ureteral obstruction, such as in the formation and 
passage o ỉ renal calculỉ (see p. 2350.3), produces painỉul 
renal or u re te ra l colic.4'6 The acute pain of renal or 
ureteral colic has been traditionally relleved using opioid 
analgesics such as pethidine that vvere thought to have a 
minlmal effect on smooth musde, although morphine has 
also been used.4-4 However, opioids, and espedally 
pethidine, are particularìy associated with nausea and 
vomiting,5-7 and NSAIDs are increasingly used in theirplace; 
they appear to be at least comparable with the opioids in 
terms oi eHicacy.4'7 They can be given intramuscularly, 
intravenously, orally, and rectally, although the best route 
is unclear.5-* Didoíenac sodium given intramuscnlarly is 
recommended as íirst-line treatment by some authõrs.4 
Parenteral ketorolac also seems to be eữective.5 The use of 
intranasal desmopressin has also been studied.4-5

1. AkrivUdỉs EA, t í  ai. Treatment of biliary cotỉc w íth đ ỉdoíenac a 
randomixed. double-blind. pỉacebo-eontroQed study. Gasmautroỉogy 
1997; 113:223-31.

2. Dula DJ. tí ai. K prospecdve study comparing im ketoroĩac with im 
meperiđĩne in the treatm ent oỉ acute bỉliary coỉic. J Emerg Mtd 200 ỉ ; 20: 
121-4.

3. Henderson s o .  t í  ai. Comparison- of ỉntxavenous ketoroỉac and 
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4. Shokeỉr AA. Renal colic nevv concèpcs related to pathophysiology, 
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5. K dd F. Jage J. The treatm ent o ỉ pain in urology. BJUInt 200Z‘ 90:481-8.
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consensus. SAƯ2002; 323: 1408-12.

7. Holdgate A. Poỉỉock T. Non-seroidal amHnQamraatory drugs (NSAIDS) 
versus opỉoỉds in the  ưeatm ent of acute renal colic. Avaìlable in The 
Cochrane Database of Systematỉc Rcviews; Issue 1. Chichesten John 
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8. Lee c  tía l. Rectal o r intravenous non-steroỉdal antỉ-iníỉammaiory drugs 
ỉn acute renaỉ colỉc. Emtrg Med J  2005; 22: 653-4.

Cancer poin. The pain cancer patients have may be acute, 
chronic. or intermittent. It may result from tumour invol- 
vement of the viscera and extension into soft tissues, 
tumour-induced nerve compression and injury, raised 
intraaanial pressure, or bone metastases. Pain may also 
arise as a result of adverse effects of treatment, or ỉrom a 
concurrent đisease, and may be exacerbated by emotional 
or mental changes. Many patients will have more than 
one type oi pain. There may also be exacerbations due to 
movement (inddent pain) or worsening of cancen pain 
occurs ỉn about a quarter of parients with nevvly diagnosed 
maỉignandes, but in up to three-quarters of those with 
advanced disease.

Pain relieí involves the treatment of the cause oí the pain 
as vvell as treatment of the pain itselí, together with 
explanation, reassurance, and supportive ca re to improve 
any mental and sodal complicating faaon . The mainstay of 
cancer pain management is drug treatment with non-opioid 
or opioid analgesics. or both together, plus adjuvant 
analgesics ií necessary. A small proportion of patients (about 
10 to 20%) may have pain that responds poorly or not at all 
to opioid analgesics given at tolerable doses, e.g. 
neuropathic pain resulting from nerve đestruction or 
compression, inddent bone pain, pancreatic pain, and 
muscle spasm.

In the management of cancer pain the aim is to achieve 
adequate continuous pain relieí vvith the minimum of 
adverse effects and this calls for appropriate assessment of 
the intensity and qualỉty of pain, and regular monitoring o( 
the treatment. Guidelines for the relief of cancer pain, 
publỉshed by WHO in 1986' and revised in 1996,2 are vvidely 
endorsed by spedalists in pain relieí and the care of the 
terminally ilp'7 despite some questions about the robustness 
of supporting studies.7 Subsequent guideiines issued by the 
Scottish IntercoUegiate Guĩdelines Netvvork* in 2008 and 
the British Pain Sodety’ in 2010, and the annually updated 
guidelines of the u s  National Comprehensive Cancer 
Nervvork (NCCN)10 are also available. Speciíic guidelinẽs for 
the relieí of cancer pain Ũ1 children have also been 
published."

Treatment should be given regularly, orally y  possible, 
and should follow the acceptèd three-step 'analgesỉc 
la d d er’.1-2 This approach is oíten described as treatment 'by 
mouth, by the dõdc, and by the ladder'. Regular dosagê 
rather than treatment as required aims to prevent pain re- 
emerging and to minimise the expectation of pain. The 
analgesic ladder consists of 3 ỉtages, ưeatm ent begứming at 
step 1 and[progressing to  step 3 ư pain is uncontrolled or 
increases. The stages are as follows:

1. a non-opioid analgesic such as aspirin, otherNSAIDs, 
or paracetamol; an adịuvant (see below) may also be 
given ư necessary to tackle spedCc pain or assodated 
symptoms
2. an  opioid analgesic such as codeine, dihydrocodeine, 
or tramadol plus a non-opioid analgesic an adjuvant 
may also be given

3. a potent opioid analgesic such as oral morphine; a
non-opioid analgcsic may also be given, as may an
adjuvant.

Combining analgesics with diííerem pharmacological 
actions can produce additive or synergistic increases in 
analgesia but only one analgesic hom  each oỉ the 3 groups 
(non-opioid. less potent opioid. potent opioid) should be 
used at the same time.

Evidence to support the choice o f analgesic is often 
scanty. A systematic review12 íound some evidence of 
beneíit bom the use oỉ NSAIDs to treat cancer pain, and 
supported their use in mild pain (WHO step l), but there 
was little to support the choice of one NSAID over another, 
and little evidence for the addidon of an opioid to an  NSAID 
in moderate pain (WHO step 2).

In modetate to severe pain (WHO step 3), morphine is 
generally held to be the opioid of choice;5 altematives 
indude íentanyl, hydrocodone, and oxycodone.5-8-10 Mixed 
opioid agonỉst-antagonists may predpitate withdrawaỉ 
symptoms in opioid-dependent patients; opioids vvith long 
haỉỉ-ỉives (such as methadone or levorphanol) are also less 
suitable for ưeatment than pure opioid agonists with less 
prolonged actions.,,, In patientỉ who do not achleve 
eữective analgesia at an acceptable level of adverse effeas 
with one opioid, op io id  ro ta tỉon , svvitching to an 
altemative opioid at an equivalent dose, may enable pain 
control.*-10-15

The optimal ro u te  for use is oral dosage. For best eíỉect, 
both conventional (for dose titration) and modiheđ-release 
(ỉor maỉntenance) dosage íorms are required. The Buropean 
Associatíon for Palliative Care (EAPC) suggests5 that the 
sũnplest method of dose tiưatíon is vvith conventional 
morphine dosage every 4 hours, and the same dose for 
breakthrough pain. This 'rescue' dose may be given as often 
as required, up to houriy. The total daily dose oí morphine 
should be revievved each day and the rcgular dose adjusted 
to take account of the amount needed for breakthrough 
pain. ư  pain retums consistently beỉore the next dose Ls due 
the regular dose should be increased. Conventional 
ỉormulations do not generaQy need to be given more oben 
than every 4 hours, and modihed-release Products should 
be gi ven according to the intended duration oí the 
preparation (usually every 12 or 24 hours). Patients 
stabilised on regular oral morphine reqube continued access 
to a rescue dose for breakthrough pain. For patients taklng 
conventional morphine preparations every 4 hours, a 
double dose at bedtime is etteaive to prevent pain 
disturbing sleep.

Similar recommendations are given by the NCCN.10 They 
advise that the oral rescue dose for breakthrough pain 
should be calculated as 10 to 20% of the total 24-hour 
requirement; this may then be increased by 50 to 100% in 
patients who still have increased pain, with hourly 
reassessment of eíĐcacy and adverse ebects. If inadequate 
response ã  still seen aíter 2 or 3 cycles, a change of route 
(e.g. intravenous tiưatỉon) may be considered.

If patients are unable to take morphine orally the EAPC 
considers the preíerred altemative route to be subcuta- 
neous,5 and the NCCN suggests either contlnuous 
parenteral inhision, intravenous, or subcutaneous dosage.10 
There is no indication íor intramuscular morphine for 
cancer pain since subcutaneous dosage is simpler and less 
painful.5 In the UK diamorphine hydrochloride is oíten 
preíerred to moiphine sulíate íor parenteral use because it is 
m ore soluble and allovvs a smaller dose volum e. 
Hydromorphone hydrochloride is an altemative to diamor- 
phine.

Epidural or intrathecal opioids, either by injection or 
intusion, have been used when conventional routes have Ị 
íailed.1014 Some advocate the use of these routes because Ị 
smaller doses may produce analgesia equỉvalent to that oí 
l a r g e r  doscs g ỉv e n  o ra l ly  or p a r e n te r a l l y .  a l t h o u g h  t h e r e  h a s  
been little condusive evidence for a Iower inddence of 
ađverse effects or a better quality of analgesia.

The buccal sublingual, and nebulised routes have been 
investigated, but these are not recommended for morphine 
because there is no current evìdence of dinical advantage 
over conventional routes.5 However, buprenorphine is 
given sublỉngually and may be a uselul altemative in 
patíents with đysphagia, although experíence of long-term 
use in cancer pain is limited. Transdermal opioids are an 
altemative to oral morphine in patients vvhose pain and 
opioid requirements are stable.5-4-10 Buprenotphine or 
ỉentanyl can be given vía a transdermal System that provides 
continuous and conưolled delivery ỉor up to 72 hours. 
Calculating an appropriate conversion regimen íor transíer 
of patients bom  oral or parenteral therapy to transdennal 
can be diíBcult,15 but the NCCN suggests that the total daily 
requirement of oral moiphine is equivalent to about 2000 
times the houriy dose of transdermal íentanyl.10 Oral 
transmucosal dosage íorms10-14 and an inttanasaĩ spray of 
ỉentanyl are aỉso available for the management of 
breakthrough cancer pain.

Automated delivery Systems for seU-adnứnistration of 
parenteral analgesics (patìent-contĩolled analgesia) have 
been used to adminỉster opioid analgesics (see p. 5.3).

A djuvant drugs that may be necessary ãt any stage 
indude antidepressants, antiepileptics, and dass I antíar- 
rhythmics for neuropathic pain, corticosteioids for nerve 
compression and headache resulting bom raised íntracra- 
nial pressute. and musde relaxants for m usde spasm. 
Radiotherapy and tadioisotopes such as sưontìum-89 may 
be of use vvhen the bone pain of metastases is unresponsive 
to analgesics.17 Bone modulating drugs su ch as caldtonỉn 
and bisphosphonates may be o{ additional benebt but have 
a slow onset o{ action and bisphosphonates may cause an 
initial tranáent increase in pain. Corticosteroids ha ve been 
used as an altemative to NSAlDs in rebactory bone pain but 
long-term use should be avoided. Nerve blõcks with local 
anaesthetics or neurolytic Solutions may benebt a few 
patients, in particular those with sympathetically main- 
tained pain or speáEc localised pain (see undẽr Pain, 
p. 1981.1). Topical local anaesthetìcs or NSAIDs may also be 
of use in some padents.10 Physiotherapy and relaxation 
techniques may be useỉul for paỉnỉul musde spasm. The 
addition of an NMDA antagonist sudi as dextromethorphan 
or ketamine to conventional analgeác regimens has been 
tried with some success in patients with rebaao ty  pain.lJ 
Adjuvant therapy should be ỉully explored beỉore moving 
on to the next 'rung' of the neatment ladder or increasing 
the dosage of an opioid analgeác.1* For íurther detaiỉs of 
analgesic adjuvants, see Choice oỉ Analgesic, p. 4.2. 
Nabiximoỉs (a mixture oỉ cannabis extracts containing 
dronabinol and cannabidiol) has been used as adịunctive 
analgesic ơeatment in adult patìents with advanced cancer 
vvho have persistent moderate to severe background pain 
despite maximal opioid therapy.

Management of cancer pain also requbes monitoring to 
prevent and reduce adverse effects of therapy, paiticularly 
oỉ opioids. Appropriate bovvel regimes to  manage 
constípation should be started at the same time as opioid 
therapy, as should amiemetíc therapy, sedatíon and nausea 
usuaũỹ become less marked as treãtment progresses,1 and 
vvarrant reassessment if they persist for longer than  a 
vveek.10 Concems about respiratory depression and 
dependence should not be allowed to inteiỉere vvith 
appropriate treatment: patìents whose pain ameliorates can 
generally reduce and stop opioid ữeatm ent vvitbout 
diíbculty.5
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Central post-stroke pain. Central pain is a neuropathic 
pain arising bom  lesions of the CNS.1'4 Pain ỉoỉlovving a 
cerebrovascular acddent has been reterred to as thalamic 
syndrome but is now commonly knovvn as Central post- 
stroke pain and may arise not only bom  dassical sưoke 
but also bom surgery OT trauma to the head. The pain.
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which has been described as buming, stabbing, and ach- 
ing, may be mild to intolerable and OCCUIS spontaneously 
or in response to a mild stimulus.

As in o tber types o{ neuropath ic pain, vvhether opioid 
analgesics can be oỉ benebt is conưoversial: it has been 
suggested tha t th e  value of conventional opioids such as 
high-đose morpbine is modest, b u t  ihat NMDA receptor 
antagonists such as methadone m a y  be of more beneũt.5 
Ketamíne. anotber NMDA an tagon ist may also be of value. 
Conventional m anagement oỉ Central post-stroke pain 
involves the use oí antidepressants such as amitriptyline 
and antíepileptics induding lamotrìgine or gabapentin. 
Early perípheral sympathetic blockade may produce 
temporary relief in some cases. M eũle tine may be of use 
in patients with reíractory pain; it h as  olten been gi ven with 
amitriptyline. Oral or intratbecal badoỉen may be tried. 
Transcutancous electrical nerve stimulatìon (TENS) may 
occasionally be of help but some advocate brain or spinal 
cord stim ulation. Surgical trea tm en t generally gives j 
disappointìng results.
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Complex regional pain syndrom e. Complex regional paỉn • 
syndrome (CRPS) is a regional, post-ưaum atic neuropathic Ị 
pain that generally aííects the limbs. CRPS has also been ; 
reíeưed to as reílex sympathetic dystrophy, post-traumatic I 
dystrophy. causalgia, Sudeck'5 atrophy, and shoulder- Ị 
hand syndrome. Causalgia has also  bèen used to describe : 
the bum ing pain that íollovvs a penetrating injury. Histori- Ị 
cally, it was considered thai the pain vvas maintained by Ị 
the sympathetic nervous System an d  the term 'reílex svm- Ị 
pathetic dystrophy' was com monly used to describe the Ị 
syndrome (although recent studies have shovvn that the 1 
sympathetíc nervous System is no t alvvays involved). How- j 
ever, the terms given above a re  now considered to be i 
inappropriate and CRPS is now broadly dassiGed as:
• Type I: (previously reílex sympathetic dysưophy) vvhich Ị 

develops aiter tissue trauma, su ch as that accompanying 1 
myocardial iníarction, sưoke, buras. ừostbite. tranures, l 
and shoulder or limb injury, but vvhere there is no I 
identihable nerve lesion

• Type U: (previously causalgia) which develops aỉter !
trauma to  a m ajor peripheral nerve i

Clinically the tvvo subsets are identical and rypical 1 
symptoms indude pain, allodynỉa, and hyperalgesia; as 
the syndrome becomes chronic, ưophic changes to the i 
bone, musdes, and skin may occur. Sympathetic dysỉunc- : 
tion may also be present. If th e  pain is relieved by a I 
sympathetic block (see belovv). th is pain is regarded as I 
'sym pathetically-m aintained', if not it is knovvn as Ị 
'sympathetìcaUy-independent' pain.

The tteatm ent of CRPS is difficult espedally in chronic 
disorders and iỉ usuaUy aimed at p a in  control and restoring 
limb hinction. The comerstone o í ưeatm ent is physiother- 
apy, with pain relieí provided in  order to allovv physical 
exerdse. Patíents vvitb mild dìsease may not require pain 
management; those with m oderate pain should be tried 
witb a tticydic antidepressam. a n  antiepileptic such as 
gabapentin. or a less potent opioid. Oral or intravenous 
bisphosphonates have also produced some promỉsing 
results. A sympathetic nerve bỉock with bretylium or 
perhaps a local anaesthetic may be useful in careỉully 
selected patients with sympathetically-maintained pain; 
those vvhõ do not responđ to ã sympathétic nerve block may 
be given an epidural block. Other methods that have been 
tried in reừactoiy pain indude spinal cord srimulation and 
inữathecal badoỉen  or opioids. There are small studies or 
anecdotal reports of the use oí a variety of other drugs and 
interventions.
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DiabeHc neuropathy. Sensory polyneuropathy, a compli- 
catíon of diabetes melỉitus, is the commonest of the neuro- 
pathies producing neuropathìc pain. The pain mainly 
maniỉests as a bum ing sensation, sometimes accompanied 
by shooting. or aching pain. Paintul neuropathy may ben- 
efit from optimal diabetic control (see p. 467.2). Non- 
opioid analgesics such as aspirìn or other NSAIDs, ur para- 
cetamol may be tried. although ncuropathic pain is chen 
resistant to conventional analgesics. and the treatment of 
painíul diabetic neuropathy is generally as íor posthcrpetic 
neuraìgia (see p. 10.3). Relicí may be obtained Using tri- 
cydic antidepressants and the BNF considers amitriptyline 
and nortriptyline 10 be the drugs of choicc. SSKIs have 
been tried but stud io  stiggest thai they are ineffective or 
less etícciive than tricyclic antidt-prcssants. Duloxetine. a 
serotonin and noradrenaline reuptake inhibitor. is llcensed 
for use in diabetic neuropathy. Amiepileptics such as 
carbamarepinc, gabapentin. phenytoin, and pregabalin 
can be used to control any shooting or stabbing compo- 
nems of the pain; lamotrigine and topiramaic are also 
under investigaúon. Anriarrhythmics such as lidocaine 
given intravenously or mexiletine given orally have been 
shovvn to be eơective against some components of the 
pain. although it has been suggested that in the absence of 
strong eỉlicacy data the latter should be conỉined to 
patients vvith extreme reíractory pain and no cardiac risk. 
Topical application of capsaicin or lidocaine may have 
some eííect; use oí capsaỉcin may be limited by the bum- 
ing sensation it can cause. Neuropathic pain may rcspond 
partially to some opioid analgesics, such as mclhỉdonc. 
oxycodone. and tramadol. and they may be of use when 
other treatments are inelíective. Transcutaneous elenrical 
ncn 'e stimulation (TENS) may also be tried.
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Dysmenorrhoea. Dysmenorrboea is painíul mensưuation. 
The primary form arises Irom uteririe contractions pro- 
duced by release of prostaglandins írom the endometrium 
in the luteal phase of the menstnial cycle. For this reason, 
drugs that inhibit ovulation or prostaglandin production 
are oíten eííective ưeatm ents.1 NSAIDs inhibit cydo-oxy- 
genase (prostaglandin synthetase) and are usually the 
drugs oí Êỉrst choice.1'6 They are taken at the onset of dis- 
comíort and continued for a íevv days vvhile symptoms 
persist. Those most commonly used have induded aspirin. 
diQunisal, flurbiprofen, ibuproten, indometadn, ketopro- 
fen, metenamic add, naproxen. and piroxicam. Theoreti- 
cally, melenamic add has the advantage of inhibiting both 
the synthesis and the peripheral action of prostaglandins. 
but clinical studies have noi consistently shovvn tenamates

to  be more eííeaive than  other cydo-oxygenase inhibi ors. 
Paracetamol has also been given for pain relief. A syste Tta- 
tic revievv2 comparing several of these drugs condt ded 
tha t ibuproíen appeared to have the best risk-beneũt r atio 
in  dysmenorrhoea and was the preferred analgesic r ap- 
roxcn. meíenamic add , and aspirin were also eííec ive, 
bu t the limiteđ da ta on paracetamol did not show ĩjc h  
d ea r  benehts. A nother such revievv considered that tì ere 
vvas insuỉhdent evidence to determine vvhich NS UD 
should be preỉerred.3

Patients vvho ỉail to respond to analgesics may bet eftt 
írom the use of progestogens either alone for part of the 
cyde or more usually with oestrogens ỉn the fom of 
combined oral conưaceptive preparations.1-4'* A systeir atic 
revievv7 ỉound limited evidence of pain improvement v/ith 
th e  use of such preparations for primary dysmcnoưh >ea: 
however, the authors noted a paucity of studies, and hat 
the induded studies were of variable quality and had 
methodological flaws.

Antispasmodic drugs such as hyosdne butylbromide are 
included in some preparations promoied for the reliet of 
spasm associated with dysmenorrhoea but the BNF 
considcrs that they do not generally provide signiricant 
re)ief. There is limited evidence* that vitamin B| m.ny be 
effective and somc consiđer1 thai il may l<c svorili irying: 
evidence oíbeneíit from (Iiher thcrapies such as magnesium 
or vitamin E is considered to he sveaker.16 9

Secondary dysmenorrhoca is assuciated vvuli vatious 
other disorders such 35 endoinerriosis. and ireatment is 
mdinly aimed at the underlying causc.
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H eadache. Aspirin and other NSAIDs. or paracetamol are 
often tricd lirst for the symptomatic ưeatm ent oi varicius 
types of headache including migraine (p. 670.3) and ten- 
sion-type headache (p. 671.3). NSAIDs may also be effec- 
tive for the prophylaxis of tnigraint;. althongh they are not 
considered Rrst-line options.

Opioid analgesics such as codeine art’ sometimes 
indudcd in oral compound analgesic preparations used in 
the initial ưearmcnt of migraine or icnsion-type headache, 
but are best avoided. especially in patients who have 
Irequent attacks.
Labour pain. It is importani to assess the adverse elíects, 
on both the mothcr and the íetus, when selecting any 
method for the m anagemcnt of labour pain. Non-phar na- 
cological methods of pain relieí may include relaxaiion 
techniques, transcutaneous elecưical nerve stimulanon 
(TENS) (vvhich is popular with patients, allhough the r: is 
no robust evidence of benefit'). and various other comple- 
m entary therapies: of the latter, there is some evideno of 
beneBl wiih the use oí acupunciure and hypnosis.2 w . ter 
immersỉon {use of a binhing pool) during the lirst stagr of 
labour has been shovvn to reduce reported matemal pa n .J 
Subcutaneous or intradermal injeaion of stcrile vvater i Ito 
the back has also been used íor the relieí of lovv back f ain 
during Iabour.4-5

Hovvever. at some point during labour many women vill 
request some sort of pharmacological analgesia.

The inhalational anaesthetic n itrous oxide. given v ith  
oxygen. is suitable for selí-administration and is commo ily 
used to relieve labour pain. It is relatively sale and ran 
produce substantíal analgesia in most patients.* Ot ìer 
inhalational analgesics such as isonurane or scvoAurane sre 
also sometimes used7 (see Choicc ol Analgesic p. 4.2).

O pio id  analgesics have bcen given systemically in h e  
management of labour pain lor many ycars. although L icy 
do not appeartoprovide adequate analgesia in mostpatic nts 
at a lolerable dosage.“-9 There is no dear evidence to fav >ur 
one opioid over ano ther.10 Morphine is conside ed 
unsuitable.7 and the vvidest experience has been v ith  
pethidine.7-10 However. its etíicacy has heen queried,710. nd 
its use has declined in many countries.7 Fentanyl and its 
derivatives suíentanil and altentanil have been u;cd, 
particularly when given as intravenous patient-contro led 
analgesia (PCA),7 but it is not cìenr that they ha ve any gt ta t
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advantages, and as with other opioids they may cross the 
placenta and prođuce respiratory depression and other 
adverse elíects in the nevvbom. The use of the very short- 
acting opioid remiíentanil for PCA during labour has been 
investigated, w ith some beneũt,"  but although it is less I 
likely to produce eííects on neonatal respiration it is not 
dear that the degree of supervision required to guard 
against unacceptable respiratory depression in the tnother 
can be vvidely achieved on busy labour vvards.7 Nalbuphine 
has been used in some countries because of its mixed 
agonist/antagonist action,7 although there does not seem to 
be clear evidence tha t it conveys any substantial beneíĩt.

H pidural ana lgesia  vvith a local anaesthetic Ĩ5 novv 
considered the gold Standard for treatment and provides the 
most effective pain relieí duríng labour.9,12'14 Medical 
indications may indude a history of malignant hyper- 
thermia, certain cardiovascular or respừatory disorders, or 
pre-edampsia, but the primary indication is the patient's 
desire for pain relief.9-ij Bupivacaine is one of the local 
anaesthetics most often used in epidural analgesia; others 
include ropivacaine and lidocaine.14

Epidural block has few contra-indications and serious 
adverse events are rare. Nonetheless, it has been associated 
with an increased risk of prolonged second-stage labour, 
torceps delivery, and caesarean section913-14 (although 
meta-analysiss and a systematic reviewu  refute the latter), 
and it may not improve maternal experience of diildbirth. 
Many centres stop epidural analgesia for the second stage of 
Iabour to reduce the inddence of íorceps delivery but 
substantive evidence for this is lacking.15 Central blocks may 
aỉso produce adverse ef£eas induding shivering. post- 
puncture headache, and hypotension (for turther details of 
the adverse effects ol and precautions for epidural block, see 
p. 1982.1 andp. 1983.2, respectively). Occasionally epidural 
local anaesthetic does not produce adequate analgesia due 
to patchy or incomplete block.

Some of the adverse effects assodated with epidural 
analgesia are associated with the motor block and proíound 
analgesia resulting from traditional techniques using 
relatively high concentrations of local anaesthetic. There 
has thereíore been an increasing ưend to the use of lovver- 
dose techniques. Although opioid analgesia are not 
particulariy effective for labour analgesia when given 
systemically (see above), addition oí a small amount of an 
opioid to epidural Solutions enables eííective analgesia to be 
achieved with lower concentrations of local anaesthetic, 
and vvith less motor block;9,12,16,17 however, the incidence oi 
pruritus (a known eííect of opioids) is greater than tvith a 
local anaesthetic aỉone.1* There is no Standard combination 
of local anaesthetic and opioid, although one large study 
used bupivacaine 0.1% with lentanyl 2micrograms/mL.16 
Suíentanil is also vvidely used with either bupivacaine18 or 
ropivacaine. The epidural use of other adjuvants such as 
clonidine and neostigmine is also being studied.19 Lovv-dose 
techniques are the basis of so-called 'ambulatory' or ị 
'vvalking' epidural management, although it is unclear to 
what extern this mobility improves outcomes or patient 
satisfaction.20

Once an initial block is established, additional analgesia 
can be provided through a catheter by intermittent 'top-up' 
doses or by a continuous epidural iníusion; a combination of 
the tvvo methods forms the basis of some types of patient- 
controlled epidural analgesia.

Another m ethod of reducing the adverse elíects of Ị 
traditional epidural techniques is to combine a spinal block, 
vvhich is quick acting but not long lasting enough to be used 
alone for analgesia in labour. with epidural delivery. 
Although studies have reported superior pain reliel17 vvith 
such com bined  sp in a l-ep id u ra l analgesia, a systematic 
revievv18 considered that there vvas no overall benelit with 
the technique w hen compared with low-dose epidural 
techniques, although onset of analgesia vvas laster.

The use of sp in a l blocks in obstetrics has been more 
commonly associated with anaesthesia and management of I 
postoperative pain in caesarean section.12 Spinal blocks with 
local anaesthetics have a greater tendency to produce 
hypotension and headache than epidural blocks (for íurther 
details of the adverse effeas of and precautions for spinal 
block, see p. 1982.1 andp . 1983.2, respectively).

Pudendal nerve blocks with lidocaine lollowed by a local 
anaesthetic given into the perineum provide pain relieí 
during labour.12 Hovvever, the technique of paracervical 
local anaesthetic block is now largely of historíc interest in 
Iabour analgesia21 because of reports of íetal arrhythmias, 
addosis, and asphyxia and isolated reports of ỉetal death.

Local anaesthetics have been applied topically for 
p e r in ea l p a in  caused by tearing or episiotomy in women 
who have given birth. However, a systematic review22 
considered that the evidence of elRcacy was not compelling.
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Low back pain. Lovv back pain (sometimes referred to as 
lumbago), is a common complaint but only a small per- 
centage of patients suffer from a recognised organic dis- 
ease, most írequently disc disease. In patients with a lum- 
bar disc prolapse or hemiation, the rupture of one of the 
Bbrocartilagenous intervertebral discs can exert pressure 
on spinal nerve roots and produce a condition charac- 
terised by severe and oíten acute pain radiating from the 
back along the distribution of the nerves affeaed (radicu- 

I lopathy). The sciatic nerve may be involved and patients 
1 have pain (sciatica), usually in One leg along the typical 
Ị đistribution oi the nerve. Non-specific back pain (back 

pain of unknovvn origin) is usually selMimiting with a 
good prognosis, although recurrence is common.1'5 Back 
pain is considered to be acute if it lasts for less than 6 
vveeks, subacute if it lasts for 6 to 12 weeks, or chronic if it 
persists for more than 12 vveeks.4

Treatment for acu te  baclc p a in  should be given early to 
prevent the condition becoming chronic. For simple back 
pain (in the absence of nerve root symptoms or signs of 
serious spinal pathology) paracetamol should be tried first. 
NSAIDs are probably more effective,2,5 but are associated 
vvith a higher trequency of adverse etteas and should be 
reserved for those in whom paracetamoi is ineffective.2,4'8 If 
these treatments (ail, m usde relaxants, including baclolen 
or tizanidine, may be added to therapy, although adverse 
eííects may limit their uselulness;1’6,9,10 benzodiazepines 
such as diazepam (which should only be given for a short 
period because of the risk of dependence)2 are among the 
most ellective muscle relaxants, but there is little 
comparative evidence, and some suggest that they act 
mainly as sedatives.6 Opioids have moderate beneíits in 
severe or disabling pain not relieved by paracetamol or 
NSAIDs,2-5-6,8 but again should onỉy be used in the short 
term.3,8 There is strong evidence that remaining active 
speeds recovery and reduces the risk of chronicity, even if 
pain or discomíort is caused; bed rest delays recovery and is 
not recommended.1-3,4,9,11,12 Other non-pharmacological 
approaches that have evidence of a benefit indude topical 
heat wraps and spinal manipulation.1,2,4,8,13,14 There is little 
or no dinical evidence that acupuncture, transcutaneous 
electrical nerve stimulation (TENS), massage, traction, 
spedBc back exerdses, or lum bar support are beneíi- 
(j aji 1.2,4.11,14 However, in the UK, NICE8 recommends 
oííering acupuncture, manual therapy, or a structured 
exercise programme as part of the treatment regimen for 
persistent or recurrent non-spedfic acute or chronic lower 
back pain. Moreover, patient expectations of benefit from 
diííerent therapies may inAuence outcomes, and this should 
be taken into consideration.2

Sclatica usually resolves with conservative manage- 
ment including analgesics and continued activity; however, 
if sdatic pain persists for longer than 6 to 8 weeks, surgery 
may be indicated.15 Dissolutìon of the disc by úýection of 
enzymes (chemonudeolysis) such as chymopapain or 
collagenase has been used as an ellectìve altemative to 
surgery, but concems about its saíety have led to a dedine in 
use, and discectomy is oíten preíeưed.16

Epidural injections of corticosteroids, using either the 
caudal or lumbar route, have been given to patients with 
sdatica; any relieí is temporary only, the evidence of a 
beneíit is conỉlicting. and their use is no longer 
recommended.13,17 There is no evidence of beneht in 
patients vvith non-specific acute or chronic back 
pajn;t.4.«.ij.i9 hovvever, it cannot be ruled out that some 
types of injection therapy may be ehective in some 
subgroups of patients.19

About 2 to 7% of patients vvith acute lower back pain go 
on to develop chronic pain,4 and in the majority of cases, 
the source of the pain cannot be identiẼed. Chronic pain is 
not necessatily the same as prolonged acute back pain and 
treatment is dưhcult. Conservative treatment is as for acute 
pain (see above);1-2-5-18,20 tricydic antidepressants may also 
be tried1'3,5,8,18,20 although a systematic review ỉound the 
evidence o£ beneBt to be lacking.21 Topical application of 
capsaidn may be considered for short-term relieí.18 Surgery 
may be indicated for disc disease (see above) or 
spondylosis,22 although it is not recommended for 
non-spedfic chronic back pain until conservative ưeat- 
ments have been tried for at least 2 years.18 Epidural 
corticosteroids, intra-artlcular corticosteroid iniections, local 
íacet nerve blocks, trigger point injections, and spinal cord 
stứnulation also lack evidence of eữicacy.18 Other methods 
that may be tried for intractable chronic back pain indude 
multidisdplinary physical and psychological approaches;1' 
3.8,14.18 c v id e n c e  for TENS, massage, acupunaure, laser 
therapy, and ưaction is either equivocal or scant, 
hovvevêr.1,18,20,23,24
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M yocardial iníorctíon pain. The severe pain of acute 
myocardial infarctíon is located in the retrostemal area 
vvith radiation to  the arms, neck, jaw, and epigastrium. 
Pain relieí is of beneht not only in its own right but also 
because pain may cause adverse haemodynamic ettects 
such as increases in blood pressure, heart rate, and stroke 
volume. Although early treatm ent of the myocardial 
iniarction (p. 1257.1) may relieve pain dramatically, 
opioid analgesics are the Hrst-line ưeatment for pain and 
should be gỉven intravenously as soon as possible, that is 
beỉore hospital admission, to patìenis vvith suspected 
iníarction.1'4 Opioids can also help to reduce anxiety. An 
inhaled mỉxture oí niưous oxide and oxygen has some- 
times been used to provide pain reliet beíore arrival in 
hospital; sublingual glyceryl trinitrate or an altemative 
fast-acting nitrate may also be given.

Diamorphine or morphine given by slovv intravenous 
injection have generally been the opioids of choice. partly 
because of a better haemodynamic profile, but pethidine has 
also been used. An intravenous antiemetic such as 
metoclopramide or, if left ventricular (unaion is not 
compromised, cyclizine, should also be given. The 
intramuscular route should only be used if venous access 
is unobtainable since it is relatively Lnedective in shocked 
patients, complicates the enzymatic assessment of the 
inĩarction, and may result in large haematomas when 
patíents are given thrombolytics. Altemative analgesics 
indude nalbuphine or buprenorphine, although the latter 
may not produce pain reliel as quickly as diamorphine. The 
cardiovasculax eHects of pentazocine make it unsuitable for 
use during or aíter myocardial iníarction. Selective cyclo- 
oxygenase-2 (COX-2) inhỉbiton and non-selective NSAIDs 
(other than aspirín) should not be used in patients vvúh 
acute myocardial inỉarction because of their known 
cardiovascular risks5 (see Thrombotic Events under Adverse 
EHects of NSAIDs, p. 105.1).
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N europathk pain syndromes. The đeSnition and charac- 
teristics of neuropathic pain are described under Analgesia 
and Pain, p. 4.1. Treatment can be diíScult and is best 
undertaken in spedalist pain d in ics, since neuropathic 
pain oftẹn responds poorly to conventíonal analgesics.1* 
The paỉnỉul disorders charaaerísed by neuropathic pain 
(either as the pređominant íonn of pain or as one compo- 
nen t of the overalỉ pain) discussed in this section are:
• Central Post-stroke Pain (p. 7.3)
• Compỉex Regional Pain Syndromes (p. 8.1)
• Diabetic Neuropathy (p. 8.2)
• Phantom Limb Pain (below)
• Postherpetk Neuralgia (below)
• Trigeminal Neuralgia {p. 11.2)
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Orofacial pain. Oroíadal pain may arise from many disor- 
ders so its eítectìve management depends very m uch on 
the correct identihcation and treatm ent of any underlying 
cause, which may include:
• dental disease
• duster headache (p. 670.1)
• migraine (p. 670.3)
• trigeminal neuralgia (see p. 11.2)
• sinusúis (p. 208.2)
• ear disease such as otitis media (p. 197.2) 

j • giam cell arteritis (p. 1604.2)
ị • aneurysms 
Ị • neoplasms
ị In the treatment of dental pain. analgesics are used 
; iudiciously as a temporary measure until the underlying 
; caust' has been effectively managed. Paracetamol or aspirin 
ị or other NSAlDs are adequate for most purposes. Opioid 
; analgesics are relaũvely ineffectivc and are rarcly needed.

Euming niouth syndromc (Slomatodynia; glossodynia) is 
Ị characterised by a buming sensation or othcr dysacsthesias 
: of the oral mucosa in the abscnce of spcciíicoral lesions. It is : 
ị often accompanicd by xerostomia and altered taste. Those I 
Ị ưeatments tor which there is the best evidcnce of ellicacy 
j include topical therapy w ith clonazepam, systemic , 
Ị treatment with thioctic add. SSRls. or amisulpride, and ! 
Ị cognitive therapy. Other ưeatments that may produce some 
I beneíit indudc capsaiein used topically or systemically.
■ topical lidocaine, or systemic thcrapy vvith other antidcpres- 
I sants.

In addiúon, a large nuniber of patients have a type of 
fadal pain of unknovvn cause tvhich is typically exacerbated 
by stress and can develop into a chronic debilitating 
disorder. Many patients vvith such idiopathic lacial pain 
respond to non-opioid analgesics, explanation. and 
reassurance. Antidepressants such as the tricyclics are 
often of value. Antiepileptics, including carbamazepine and 
sodium valproate, and the oral lidocaine analogue mexi- i 
letine have been used as adjunas to the tricydics. Topical 
ưeatment vvith capsaidn has also been tried. Treatment 
needs to be continued for several months to avoid pain 
recurrence on vvilhdraival. Psychological treatments can 
also be helplul. Botulinum A toxin has been tried íor the 
relieí of íadal pain assodated with some disorders of the j 
orolacial muscles. ị
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Pancreatìc pain. Pain in pancreatitis (p. 2580.2) can be 
severe and may require opioid analgesics. Concems over 
the long-term use of opioids in non-malignant pain should 
not prevent the patient being given effective analgesia 
which may be achieved by íollovving the general principles ị 
recommended by the VVHO lor treatment of cancer pain 
(see p. 7.1); this involves giving non-opioid analgesics 
such as NSAIDs for mild attacks. with or without antispas- 
modics such as antimuscarinics, and progressing to 'vveak' 
opioids such as codeine, and 'strong' opioids including 
morphine. accoiding to the sevcrity of pain.

There has been some controversy about the appropriate 
choice of opioid: traditionally. morphine and its derivatives 
have been avoided in íavour of pethidine, in the beliet that 
they are more likeĩy to cause spasm of the sphinaer of Oddi. 
Hovvever, the evidence supporting this has been questioned. 
Some suggest that K-receptor agonists such as oxycodone 
may be of value. In addition. there is some evidence that 
pancreatic pain may have a neuropathic elcment, and the 
use of an antiepileptic such as gabapentin, or an SSR1 such 
as paroxetine. may be considered for pain syndromes 
assodated vvith chronic pancreatitis.

Analgesics are given beíore meals to help to alleviate the 
postprandial exacerbation of pain. They should be given on 
a regular basis and doses titrated for each patient. Pancreatic 
extracts may ease the pain but are othervvise reserved íor !

those with symptomatic malabsorption. Coeliac plexus 
block has been used for the relieí of severe intractable pain 
in some patients wíth chronic pancreatitis; it has also been 
used similarly in patients with cancer oi the pancreas. 
Hovvever, the beneíits of such a block are unclear. 
References.
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phantom limb pain. Phantom limb pain is associated with 
an amputated limb and is more common w hen there has 
been severe pre-ampulation pain. It is ừequently a mix- 
ture of neuropdthic and oiber types of pain. Management 
may be điílicult1'1’ but in a survey of vvar veteran ampu- 
tees, for those who took any íorm of treaim ent íor phan- 

1 tom limb pain. conventional analgesics such as NSAIDs or 
paracetamol u iih  or uiihour opioid analgesics were 
rcponed as bcing satisíaitory.1 The use of thc WílO 
analgesic ladder. <1S in canccr pain (see p. 7.1) may guide 
the choice of analgesic;" although the use oí opioids has 
been qucstioncd in vvhat is essentially a neuropadúc pain 
syndromc, manv considcr iltcm of potcntial value in 
phantom limb pain.’ * Transcuuncous clectrical nen'e sti- 
mulation (TEKS) vvas anothcr method used by some and 
considered 10 be al lcaii as cơective as other therapies.1 
Tticydic antidepressanis and anticpileptics may be of ht’lp 
íor the ncuropathic componcms of the pain2-4 and some 
relieí may be obtained ivith sympathetic blocks. Intra- 
venous ketamine may also be of use.-‘‘1 From a revievv7 of 
studỉes investigating the etlect of regional anaesthesia in 
preventing phantom limb pain in patients undergoing 
lovver-limb amputation it appcared that epidural blockade 
staned belore and continuing for the duration of surgery 
or for several days atter amputation coníerred more pro- 
teaion  from long-tcrm pain than blockade begun late 
intra-operatively or postoperalivelỵ. Howevcr, a rando- 
mised. double-blind, controllcd study® lailed to shovv any 
beneht of pre-emptive analgesia using epidural blockade 
in such patients. A subsequent revievv’ that included this 
study concluded that th t pre-cmpiive use of epidural 
block was of limited succcss.
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PostherpeHc neuralgia. About 10% of patients who have 
had acute herpes zoster stil! have neuropathic pain result- 
ing Irom peripheral nerve injury one month or more alter 
the rash has healcd. The clderly are the most susccptible. 
The aííeaed area (commonly head, neck, and limbs) is 
extremely sensitive 10 any stimuli; even the pressure of 
dothing can produce unbearable pain. Spontaneous 
remỉssion occurs in many patients within a íew months. 
Hovvever. in a small percentagc of paticnts the pain can 
last for several yt-ars.

Attempts have been made to p re v e n t the development 
of postherpetic  neuralg ia. An early m eta-ana ly sis1 
conduded that, ií staried vvithin 72 houn  of the onset oí 
rash, addovir might reduce the inddence of residual pain at 
6 months in some patienis. A more recent systematic 
revievv2 íound that oral adclodr or famdclovir did not have 
a signiGcant effect on the inddence of postherpetic 
neuralgia 4 or 6 months aíter the onset of rash when 
compared wdth placebo. ì! is. hovvever, generally agreed that 
antiviral treatment does reduce the duration of postherpetic 
neuralgia.’'5 Epidural injenion of methylprednisolone vvith 
bupivacaine has been shown to reduce short-ieim pain 
from herpes zoster. but was ineííective in preventing 
posthetpetic neuralgia in the longer term,6 and evidence of 
the preventive value of conicosteroids is generally lacking.7

Various t re a tm e n ts  have been tried once neuralgia 
develops., '5s' 15 The value of conventional analgesics is 
limited because of the neuropathic character of the pain 
although opioid analgesics have becn used in reíractory
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cases (see beIow). Low-dose tricydics such as amicriptyline, 
or Ln particular nonriptyline, have been wiđely used for 
treaanent, and appear to be of beneũt in about half of all 
cases;5 hovvever, the antiepileptics gabapentin and 
pregabalin may now be preíeưed, and gabapentin is 
licensed for this indication in some countries. A comparative 
study has suggested that gabapentin is as effective as 
nortriptyline and better tolerated.16 Topical lidocaine has 
also been licensed for treatm ent of postherpetic neuralgia, 
but the evidence for such use has been questioned.17 
However, it is likely to be better tolerated than the other 
main topical altemative, capsaicin.5 Opioids, induding 
methadone, morphine, and oxycodone, are usually 
reserved for patients who fail to respond to tricydics or 
gabapentin.10 Nerve blocks and surgical techniques may 
provide temporary pain relief, but results have generally 
been disappointing. Transcutaneous electrical nerve 
stimulation (TENS) has also been tried. Topical preparations 
of aspirin or indometadn, have shown some promise.
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Sidde-cell crisis. The management of pain of sickle-cell 
crisis that can occur in sickle-cell disease (p. 1123.2) is 
similar to that of other torms oỉ acute pain. The pain of 
mild crises may be controlled using oral analgesics such as 
paracetamol, an NSAID, codeine, or dihydrocodeine. Par- 
tial agonist and antagonist opioids such as buprenorphine 
are not recommended to treat acute pain beíore transíer 
to hospital.1 Crises severe enough to need hospital admis- 
sion usually require the use of more potent parenteral 
opioid analgesics but NSAIDs may be useíul as an adjunct 
for bone pain. In most centres, morphine is the opioid of 
choice for moderate to severe pain. Some patients appear 
to prefer pethidine but many đinicians2'8 avoid its use if 
possible as control of pain may be inadequate and doses of 
pethidine needed to manage crises can lead to accumula- 
tion of its neuroexcitatory metabolite norpethidine and 
precipitate seizures (see also Ettects on the Nervous Sys­
tem, p. 122.3). UK guidelines*-9 recommend that pethidine 
should only be used in exceptional drcumstances such as 
in patients hypersensitive to other opioids. Diamorphine, 
tentanyl, hydromorphone, and methadone have been 
used as altematives to morphine. Nalbuphine may also be 
suitable.10 As the dose of opỉoid required to conơol the 
pain can vary considerably, not only during each episode 
but also from one episode to another and between indivi- 
dual patients. patient-connolled analgesia (see p. 5.3) may 
be of help to manage the pain once initial pain relieí has 
been obtained with loadỉng doses of parenteral 
opioids;4'11'12 opioids used have induded morphine and 
íentanyl. The use of continuous epidural analgesia with 
local anaesthetics alone or vvith opioids has been tried. 
However, a randomised study13 of m orphine for the man- 
agement of severe painỉul sickle-cell crises in children 
showed that oral modiíied-release morphine was a safe 
and effective altemative to continuous intravenous mor- 
phine. Inhalation of a mixture of nitrous oxide and oxy-

gen may be a useíul analgesic during transíer to hospi- 
tal.1-9
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Trigeminal neuralgia. Trigeminal neuralgia (tic doulour- 
eux) is a neuropathic pain characterised by sudden, brieí. 
Sharp, agonising, episodic pain in the distribution of one 
or more branches of the fifth cranial nerve. There may be 
several episodes (lasting several seconds or minutes) a day 
over a number of vveeks, followed by a pain-ữee interval 

I that may last for vveeks or years. Trigeminal neuralgia gen- 
erally has a 'trigger zone' in which even a very light sti- 
mulus such as a draught of aừ  produces pain. In some 
cases fìrm pressure applied around but not to the zone 
itselí may help to relieve pain. Trigeminal neuralgia may 
be idiopathic or may be secondary to nerve compression 
(such as that caused by a tumour), íacial injury, or multì- 
ple sclerosis.

The management of trigeminal neuralgia is d istina from 
other forms of neuropathic pain. Carbamazepine is the drug 
of choice and initially may produce satisíactory pain reliet in 
70% or more of patients, although increasingly large doses 
may be required.1"* If pain relief is inadequate phenytoin or 
bacloíen may be added to carbamazepine therapy; these 
drugs may also be used alone in patients intolerant of 
carbamazepine.4 Other antiepileptics such as gabapentin, 
lamotrígine. oxcarbazepine, valproate, and donazepam 
have also been used in patients intolerant of, or resistant to, 
c a rb a m az ep in e .I Í-* Evidence fo r th e  v a lu e  of 

ị non-antiepileptic drugs in trigeminal neuralgia is mostly 
poor.9

In some patients drug therapy eventually íails to conưol 
the pain or produces unacceptable adverse ettects and 
invasive procedures become necessary. These may indude 
the selective destruaion o( pain bearìng nerve fibres with 
radioỉrequency thermocoagulation, instillation of glycerol 
(although the elScacy and saíety of the procedure is 
debatable). gamma kniíe radiation, and microvascular 
decompression of the trigeminal nerve root.2-2-6"*
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Increased Body Temperature
The hypothalamus is the centre of the thermoregulatory 
System and is responsible íor maintaining the body 
temperature at a set point (knovvn as the set-point 
temperature) which is normally 37 degrees. Mechanisms 
that produce or conseive body heat indude passive heat 
absorption from the environment, peripheral vasoconstric- 
tion, and thermogenic processes such as metabolic reactions 
and shivering. Heat loss is achieved mainly through 
sweating and peripheral vasodilatation. Various States may 
lead to an abnormal increase in body temperature.

Fever and hyperthermia
As mentioned above, body temperature is normally 
regulated by the hypothalamus. Fever (pyrexia) is a 
conưolled increase in body temperature due to an elevated 
hypothalamic set-point temperature. Common reasons for 
thỉs include inỉections, inflammatory disorders, neoplastic 
disease, and some drug ưeatment. Hyperthermia (hyperpyr- 
exia) implies a distuibance of thermoregulatory control. It is 
caused by extemal íactors such as injury to the 
hypothalamus, heat stroke folIowừig deíective heat loss 
(as occurs in dehydration or excessive heat production 
following strenuous activities), excessive dosage of some 
drugs. or a reaction to certain drugs such as anaesthetics 
(malignant hyperthermia, p. 2024.1) or antipsychotics 
(neuroleptic malignant syndrome, p. 1050.2). Underlying 
thermoregulatory deíects may be a particular problem in 
sedentary elderly subjects.

whenever possible the underlying cause of fever should 
be identiĩied and treated.1 Body temperatures up to 41 
degrees are reladvely harmless2 and it is nọt clear ư there is 
any value in treating fever at lower temperatures,1 but some 
groups may be more vulnerable, such as young children, 
pregnant women, or patients who are already dehydiated or 
malnourished or those with cardiac, respỉratory, or 
neurological diseases.

Both physical means and antỉpyretìcs may be used to 
reduce body temperature in íever. Maintaining an adequate 
Quid intake is important. Fanning, removal of dothing, and 
tepid sponging are often used,1'3 but they do not reduce the 
set-point of the hypothalamus, and lead to shivering (rigor) 
or other adverse eííects as the body tries to meet the raised 
set-point, and theừ value is thereíore questionable;1-4-5 
similarly. cold baths should not be used as they may acmally 
increase body temperature by indudng vasoconstriction, 
and the risks of a cold-induced pressor response should be 
bome in mind. Antipyretics appear mostly to help retum  
the set-point temperature to normal by inhibiting cenưal 
synthesis and release of prostaglandin Ei, vvhich mediates 
the effea of endogenpus pyrogens in the hypothalamus.4 
This mechanism cannot lower the body temperature below 
normal, and andpyretics are ineífective against raised body 
temperature not assodated with íever.

Choice oi antipyretic in children has been vvidely debated. 
The drugs most commonly used are paracetămol and 
ibuproíen; salicylates (including aspirin) are generally 
contra-indicated because of the possible link betvveen theừ 
use and the development of Reye's syndrome. A systematic 
review7 found inconsistent evidence to support the use of 
paracetamol to reduce íever in children, sũtce the number of 
reliable studies was too Iow to be sure that it was effective. 
Although studies have íound that ibuproẾen ivas supeiior to 
paracetamol in terms of both efficacy and duratíon of action, 
some of the doses of paracetamol were below those 
recommended in the UK and NICE did not consider that 
either drug had a signiGcant advantage over the other.1 
Altemation of the two may be more eHective than either 
alone8'9 but again this is conưoversial.1-4-3'9' 12

Antipyretics should not be given to all children with 
íever, but only to those in obvious discomtort or distress 
because of the íever or associated symptoms such as 
headache or myalgia.1-4-5-13 It has been suggested that the 
use of antỉpyretics might prolong infection,2 and that in 
severe iníection the use of antìpyretics might increase 
mortality:14 WHO has14 recommended that in developing 
countries antipyretics should not be given routinely to 
children vvith fever but should be reserved for those with 
severe discomíort or high fever. In the UK, the Joint 
Committee on Vaccination and Immunisation recommends 
antipyretic therapy to treat post-immunisation íever 
developing after some vaccines. However, if the íever 
persists after the second dose of antipyretìc medical advice 
should be sought.

Antipyretics have also been given as prophylaxừ against 
íebrile convulsions. especially in those vvith a history of such 
seizures or in those with epilepsy. Hovvever, antipyretic 
therapy does not appear to prevent recurrence of íebrile 
convulsions (p. 511.2).‘-15-16 There is also little to support 
the use of antipyretics torprophylaxis of post-immunisation 
fever. Furthennore, there is preliminary evidence that. 
although eííective in preventing íever, prophylactic para- 
cetamol can reduce antibody response to the vacdne.17 
Routine use may not be justified although some have 
suggested oữering it to infants a t higher risk of seizures 
receiving diphthería-tetanus-pertussis or polio immuni- 
sation.1*

Recommendations for management o{ íever in adults are 
similar to those for children,2-6 although salicylates such as 
aspirin may also be useđ.

H ypertherm ia may produce body temperatures greater 
than 41 degrees. These high temperatures are life- 
threatening and need to  be lovvered immediately. Andpyr- 
etìcs are ineííectìve since the high temperatures are a result 
of thermoregulatory íailure. One of the most rapid and 
eữectíve means of cooling is to immerse the patíent in very

http://www.ihmf
http://www.neurology.org/cgi/
http://www
http://www
http://www.bfnj.com/cgl/
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cold water but core temperature should be monitored to 
avoid inducing hypothermia.1, Evaporative cooling meth- 
ods may be more effident.20 ỉntravenous or intraperitoneal 
admimstration of cool íluids. gastric lavage or enemas with 
ice w ater have also been used.19'21

vvhen hyperthermia is associated with muscle rigidity 
and íulminant hypermetabolism of skeletal muscle, as in the 
neuroleptic malignant syndrome and malignant hyper- 
thermia, temperature reductions may be obtained using the 
m usde relaxant dantrolene. There is also anecdotal 
evidence that dantrolene may produce beneficial effects 
for the treatment of similar symptoms resulting from 
poisoning vvith various agentỉ. However, dantrolene is not 
an eííective ưeaưnent for all types of hyperthermia and 
rigidity accompanying poisoning. Although dantrolene has 
been tried in patients vvith heat stroke. there is no evidence 
that it affeas outcome.22 In severe cases of hypcrthermia 
vvhen neurom uscular hyperactivity may also impair 
ventilation, a neuromuscular blocker has been used, 
although suxamethonium is best avoided as it can itselỉ 
precipitate malignant hypenhermia.
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Musculoskeletal and Joỉnt Disorders i
......................................................................................................  I
The rh eu m a tic  d iso rders  are painỉul disorders aítecring I 
mainly the joints and related sinictures oí the musculo- ! 
skeletal System, but there may also be widespread ! 
involvement of other Systems. The term arthritis is used ị 
when the disease is largely coníined to the joints. Some of 1 
the most common íorms of anhritis are điscussed Ũ1 this I 
section and thesc include rheumatoid arthritis (p. 13.2), I 
osteoarthritis (below), juvenile idiopathic arthritis (below), ! 
and the spondyloarthropathies (p. 14.3) such as ankylosing ; 
spondylitís. Other conditions that are assotíated vvith ' 
arthritis and which are discussed elsewhere include (tout I
(p. 600.1) and SLE (p. 1613.3). ~ I

The names so ft-tissue  rh eu m atism  (see p. 14.2) and I 
n o n -a rticu la r rhevunatism  have been used to describe I 
some painíul conditions associated with disease of the ! 
structures that surround a joint. For a discussion of the ‘ 
management of low  back  pain . see p. 9.2. ;

Juvenile idiopathic arthritis
Juvenile idiopathic arthritis (juvenile chronic arthritis) is a Ị 

term used to desciibe a dútically heterogeneous group of ■ 
idiopathic arthiiddes occuning in children under 16 yeais o/ Ị 
age; subtypes indude systemic arthritis, oligoarthriũs and ! 
extended oligoarthritis (particularly of leg joints), poly- ; 
arthritis, either positive or negative íor rheumatoid íâctór, Ị 
and enthesitis-related arthritis (commonly alíects the joims : 
of the leg and spine).15

Treatment involves many of the same drugs used for 
rheumatoid arthritis in adults (see p. 13.2), alihough there 
may be Iimited evidence for their use in children.1"11 
Appropriate management will depend on the subtype of 
disease, but there is no delinitive consensus on the drugs of 
choice.
• The NSAXDs have been a mainstay of treatment for 

many years, and continue to be important.1-2 Most 
chitdren begin therapy with an NSAID,1 and they may be 
particularly useíul in oligoarthritis.2 Naproxen, ibupro- 
fen, or indometacin are among the most olten used.1 
Aspirừi is now  rarely prescribed,’ although in many 
juvenile idiopathic arthritis remains one of its few 
licensed indications in children.

• Intra-anicular injections of a co rticostero id  (often 
triamcinolone hexacetonide) are rapidly effective, and 
well tolerated, and are often used in oligoarthritis with, I 
or instead oi. NSAIDs;13'6’10 they may reduce the 1 
development oỉ deíormity secondary to contraaure.1 Ị 
They also have a role in the management of disease ílare i 
in patiems already taking second-line drugs, although it ! 
is unclear whether multiple intra-articular injections , 
would be preícrable to systemic corticostcroids in 
paticnis tviih polyanhritis.6
Modcratc ur high-dnse sysiemic corticosicrnids are ninre : 
generally rcserved lor patients tvilh systemic anhritis i 
vvhuse disease is not controlled bv \SAIDs. In Olher 
subtvpcs. the adverse eííects of systemic therapy are 
likely to ounveigh the benelits. A course of lotv-dose , 
prednisone might be considered for reduciion o( pain and ì 
stiffness in patients wiih severe polyarthritis vvho are 
unresponsive to other drugs. or avvaiting response to : 
s!ow-aaing second-line treatments.1

• The second-line treatment of choice in children ivith <
persistent active arthritis is m e th o tre x a te .' J ’ '>10 Like 
several other second-Iine dnigs it is of less benelit in 
systemic ònhrilis than in polyarthriús or rcíractory 
oligoarthritis.'’ Improvement may take up to 12 vveeks 10 ị 
be seen.1 :

• The so-called biological th c rap ie s  have become I 
increasingly importam in managing more severe or ; 
refractory torms oí juvenile idiopathic arthritis.' 5 5 911 ; 
The TNF ínhibitor etanerccpt. which is licenscd for í 
paediatric use in many countries. produces excellent ; 
rcsponses in tnany patients with polyarthritis, particu- ; 
larly those tvho are rheumatoid-lactor positive.9 Like 
meihotrexate, it may be less elíective in those vvith : 
systcmic juvenile idiopathic arthritis.2 11 Infliximab, ị 
although unlicensed, also seems to be of benelit,1 5911 Ị 
and may be more effective than etanercept in the ■ 
treatment of associated uveitis.2 Other drugs that have : 
been tried with some evidence of benetit indudc Ị 
abatacept, adũlimumab, tocili7umab, anakinra, and Ị 
canakinumab;1-2-91112 there is some evidence that the ' 
interlcukin-l receptor antagonist, anakinra, may be j 
rnore eíleaive than the TNF inhibitors in trcating ; 
patients with systemic anhritis.2 Abatacept, adalimumab, I 
canakinumab, and todIizumab are novv licensed in some : 
countries for paediatric use in active disease.

• Many o th e r d rugs ha ve been Itied in juvenile idiopathic :
arihritis, olten on the basis of efficacy in adults. : 
Sulfasalazitie may be of beneíit in late-onset oligoar- ; 
thriUs1 but adverse cffeas are oíten troublesome.'110 i 
Concem about adverse effects may also have limited the ; 
use uf cytotoxic and immunosuppressant drugs other ; 
than methotrexate, a n d  there are few controlled studies.,  Ị 
although benelit has been reported with leílunomide in Ị 
polyarticnlar disease.1-9'10 Thalidomide has been sug- 
gestcd for treatment-resistant systemic arthritis.1 In very ; 
sevcre unremitting disease. autologous bone marrow I 
trar.splantation has been tried.'-3-8' 10 ;

Drug treatmeut aimed at the complications oí disease, rather Ị 
than the disease process itselí, may be needcd. There is some 1 
evidence that bisphosphonatcs may be useful in contrcillíng ! 
!ow bone mineral density and íragility íractures associated i 
vvith juvenile idiopathic anhriãs.115 Grovvth hormone has ; 
also been vvidely used to moderare the severe grotvth ' 
retardation that is oíten seen.1 Topical ưeatment tvitn ị 
glucocorticoids and mydriatics may be needed for cye ; 
disease.1 !

Physiotherapy and occupational therapy are also i 
important components oi disease managemerit, and suraery Ị 
may be needed in sclected cases.1
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Osteoarthritis
Osteoanhritis is the dinical and patliological ouicome of a 
range of disorders that cause struaural and lunciional 
ĩailure of synovial joints. It is charaaerised hy involvement 
of the entirc joint. vvith loss and erosion ot anicular 
camlage. subchondral bone changes. meniscal degcnera- 
tion, mild to moderaie svnovial inflammation, and 
outgrovvth of bone and cartilage at the joint margins 
(osteophytes). These changes result Í11 pain, stillness 
(especially alter inactivity) and reduced ìnobMlty, althouglt 
patients with changes characteristiĩ CIÍ OMeoarthritis are 
ohen asymptomaiic. Increased loading of the joint, and 
mechanical faaors such as misalignment and niusde 
weakness. contribute to joint damage and loss o[ íunaion . 
The joints most olten aíleaed are hands. ltips. and knees.

Current treatment for osteoarthritis is noi curative, anJ 
management is largely concetTted u ith  rclief uf pain and 
maintenance of joint íunction.1'1’

Physical meihods o( treatment may hc prelened iiiitially. 
and include physiotherapv. heat and cold therapy, 
exèrcises, splinting. correction oí misaligpmem, and weighi 
reduction in tlie obese.1'* Acupuncturc may also be tried, 
and appears to be of benelit in improving pain and 
íunaíonality  in  knee osteoarthritis.1' Transcuianeous 
electrical nerve stimuỉation (TENS) inay also be of benclit; 
however, a systematic revievv10 vvas ĩound 10 be 
inconclusive due to the inclusion o[ small and pcior stuđies.

For the management of pain. paracetamol is recom- 
rnended as the drug o[ íirst choice.1 ' *■ Despbe its beneíits 
paracctamol has been shovvn to be less etícciive than an 
NSAID in patients vvith osteoarthritis,11 and the latter may 
thereíore be considered as an alternative tirst-line 
treatm ent.2-4 Hovvever, thc possibility ol carđiovascular, 
gastrointestinal, or renal toxicity vvith NTSA1D treatment 
sbould be considered as its use is in a largely elderly group of 
patients; it is generally advised thai a low-dose NSAID 
should only be added or substituted in patients with an 
inađequatc response to paracetamnl alonc,24'1 and the long- 
term use needed for osteoarthritis management may be 
problematic.12

In order to reduce the risk of gastrointestinal toxiđty 
vvith NSAIDs, use of a gastroprotective drug such as a proion 
pump inhibitor or misoprostol has bccn rccomniended.1''’ ''' 
Cardiovascular saíety is a particular concem with XSAIDs 
such as celecoxib that are selective inhibiiors of cyđo- 
oxvgenase-2 (COX-2); their use is lirnited to those patients 
considered to be at high risk ot dcveloping serious 
gạstrointestinal problems if given a non-seiective NSAĨĐ 
and vvho do not have pre-existing cardiovascular risk laclors 
(see Effects on the Gastrointestinal Tract, p. 105.3). The use 
of topical NSAIDs ha? also been advocated.4 '-'8 although a 
meta-analysis13 in 2004 íound little evidence oí long-term 
beneht.

In patients in tvhom paracetamol and/or NSAIDs are 
ineơective or not tolerated, addition oí an opioiđ analgesic 
may be appropriate;2'3-5'6 8'14 codeine or dihydrocodeine are 
often used as combinations with paracetamol, and there is 
evidence of beneũt vvith tramadol. bm morc potent opioids 
such as hydrocodone. oxycodone, transdermal lentanyl, or 
morphine, may have a role in a selected subgroup of 
patients.14

The anthraquinone derivative diacerein has becn widely 
used in some countries, and appears to produce a small but 
consistent benelit in the ưeatm ent of osteoarthritis.15 
Topical capsaicin also produces some relioí of paín.14 ' " 
There are sorne interesting data’6 to suggest that 
doxycycline may have a íavourable eiíect on the 
progression of osteoarthritis, which migbt open the way 
for the development of disease-moditying drugs. Experi- 
mental therapies indude anakinra17 and the combined 
q ’do-oxygenase/lipoxygenase inhibitor ]icofelone.:í

Systemic corricosteroids have no place in the manage- 
ment of osteoanhritis. Intra-articular irijeaion ot a 
corticosteroid produces shon-term relieí of pain and 
inílammation,2'4’6-8 19 20 and may be nseíul for acute 
exacerbations. Triamcinolone hexacetonide appears to be 
more eííective than betamethasone.20 Tliere may al?o be 
some benelit from intra-articular injection oí hyaluronic 
add, to improve the viscosity and clasticity of the synovial
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fluid;2í-22 improvement may be longer lasting than vvith 
inưa-articular corticosteroids.20

Alternative and compiementary therapies have been 
vvideỉy used in osteoarthritis.2 Powdered rose hip has been 
reported to be of benefit,23 as has a mixture of 
unsaponiíiable ĩractions from avocado and soya OƯS 
(avocado-soybean unsaponiíiables; ASƯ).24 particular 
attention has ĩocused on the use of oral glucosamine and 
chondroitin. Results, however, have been ambiguous:25'28 
overall it is not clear to vvhat extern these therapies have a 
beneíit over placebo, but there is some evidence that 
combined treatment may be useíul in the subset of patients 
vvith moderate to severe knee paỉn.2S Evidence for 
chondroitin seems particulariy weak.2a An evidence-based 
report29 by the Arthriris Research Campaign in the UK of 27 
altemative and complementary medicines used for osteo- 
arthritis, including ASƯ, capsaiđn, chondroitin, glucosa- 
mine, and rose hip, íound topical capsaidn to be the most 
effective and that ademetionine, the active derivative of 
methionine, may also be effective; evidence for the efficacy 
of glucosamine was inconclusive. Hovvever, a systematỉc 
review30 of ademetionine therapy for osteoarthritis of the 
knee or hip was íound to be incondusive and routine use 
was not recommended.

Surgery, induding joint replacement, is of great beneíĩt 
to patients with severe osteoarthritis that cannot be 
effectively managed by physical or medical therapy.2*6-8
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Rheumatoid arthritis
Rheumatoid arthritis is a common chroaic systemic 
inflammatory disease that resuits in Progressive disability 
and increased mortality. Early disease is characterised 
mainly by inflammation of ihe synovium (the ìnner 
membrane of the capsule of synovial joints); as the disease 
progresses the patient suííers destruction of cartilage and 
bone. Extra-articular features commonly indude general 
malaise, fatigue, weight loss, íever, and anaemia. More 
severe disease may be associated with vasculitis, pericarditis, 
pleurisy, pleural effusion, pulmonary intentitial Abrosis, 
peripheral neuropathies, subcutaneous and pulmonary 
nodules, sderitis, and Sjõgren"s syndrome. Palindromic 
rheumatism is characterised by repeated episodes of aithritis 
and periarthritis without fever; the joints appear normal 
betvveen attacks.

The severity and course of rheumatoid arthritis varies 
greatly betvveen patients. Some have brieí attacks vvith little 
or no disease progression, but the majority will have slowly 
Progressive jo in t destruction and delormity despite 
intermittent relapses and remissions; a few paúents may 
have very severe and rapidly Progressive disease. Because 
irreversible joint damage occurs early in the course of 
disease, rapid diagnosis and institution of ưeatment aimed 
at preventing progression is cm dal.1'4 Although there is no 
cure, remission or substantial slovving of the disease process 
is increasingly seen as an achievable goal in the majority of 
patients.4'6

The choice oí drugs for relief of pa in  depends upon the 
severity of symptoms. NICE7 recommends using analgesics 
such as paracetamol, codeine, or combination preparations 
in patients with inadequate pain control, to potentially 
reduce their need for long-term treatment with NSAIDs. 
Nevertheless. most patients preíer an NSAID; although 
these are thought to have an advantage because of their 
anti-inũammatory effeas. the clinical evidence tor this has 
been questioned.8 There is little apparent diííerence 
b e tv v een  th e  v a r io u s  N SA ID s in  te rm s  of 
anti-inflammatory aaivity, but patient responses vary 
vvidely. When starting an NSAID the dose is gradually 
increased to the recommended maximum over I to 2 vveeks; 
if the response is inadequate after a total of about 4 vveeks. 
or if adverse eííeas are intolerable, other NSAIDs are tried. 
In the light of concems about cardiovascular saíety, 
treatment tvith selective inhibitors of qído-oxygenase-2 
(COX-2) inhibitors such as celecoxib is limited to those 
patients considered to be at high risk of developing serious 
gastrointestinal problems if given a non-selective NSAID 
and vvho do not have pre-existing cardiovascular risk 
ĩaaors’ (see E lleas on the Gastrointestinal Tract, p. 105.3). 
Topical analgesics su ch as NSAIDs or capsaidn, or 
rubeíadents may provide slight relieí of pain but their 
role, if any, is unclear.

Once the diagnosis is confirmed and severity and 
progression of the disease have been assessed, introduction 
of a d isease-m odiíy ing  an tirheum atic  d ru g  (DMARD) 
should take place as early as possible.1’-5 Although opinions 
vary. there is an increasing trend to aggressive management 
in early disease, with tight control of the disease process.4’
7.10

Available DMARDs include antimalarials (hydroxy- 
chloroquine), sulfasalazine, gold compounds (auranoíin, 
sodium aurothiomalate), penicillamine, conventional 
immunosuppressants (methotrexate. azathioprine, ddos- 
porin, cyclophosphamide, and leílunomide). and Janus 

! tyrosine kinase inhibitors (tolacitinib). So-called biological 
therapies include the TNF-a inhibiiors (adalimumab, 
certolizumab pegol, etanercept. golimumab, and inílix- 
imab), co-stimulation blockers (abatacept). interleukin-l 
receptor antagonists (anakinra), and B-celI-targeted mono- 
clonal antibodies (rituximab). It is thought that most 
DMARDs inhibit the release or activity of cytokines 
involved in m aintainíng the inílammatory process, 
although other actions may also contribute. Since any 
therapeutic eílect may not be apparent for 4 to 6 months, 
treatment should continue for at least 6 months belore 
considered ineííective.

There is evidence of disease-modiíying effect for 
methotrexate, sulfasalazine, Ieílunomide, and intramuscu- 
lar gold, vvith less compelling da ta for hydroxychloroquine, 
penidllamine, oral gold, ddosporin. and azathioprine.l0‘ls 
Concems about toxidty or efficacy mean that gold 
compounds and penicillamine seem now to be less widely 
used. There is good evidence of the ehicacy of the TNF-a 
inhibitors,5'610-16-20 and some in íavour of anakmra,1719 but 
good evidence of an effea of other biological therapies on 
disease progression is currently scanty, although đinical 
beneht has been íound with, !or example, abatacept and 
rituximab.6-17-19-21

The choice of DMARD to begin treatment is based on the 
risk/benefit ratio, vvith the antimalarial hydroxychloro- 
quine an  option in mild disease, and sulfasalazine or 
methotrexate prelerred ín those with moderate to severe 
disease, or judged likely to progress.10 Methotrexate has

become the DMARD of íirst choice in the majority of 
patients.1'2'410 Subcutaneous or inưamuscular metho- 
trexate may be an  option in patients who cannot be 
satisfactorily managed with weekly oral dosage.1-10 Addition 
of sulíasalazine, hydroxychloroqume, or both may be a 
suitable option in patients reíractory to optimal metho- 
trexate therapy,1'10 and addition of corticosteroids or 
leílunomide are also options, although evidence for 
combining methotrexate with ddosporin is not entứely 
convindng.10 At w hat stage biological therapies are to be 
recommended remains a matter of debate. In the UK, 
offidal recommendations are still that TNF-a inhibitors 
should be reserved for patients who have íailed treatment 
with two conventional (non-biological) DMARDs,18-20-22 but 
others permit earlier inưoduction, for example after íailure 
of the íirst conventional DMARD.17-25'24 Other dasses of 
biological therapy are Iikely to be reserved for patients in 
whom TNF-a inhibitors are ineHective or contta-indicated, 
as is currently the case vvith abatacept9-24 and ritux- 
imab.4-21-24-25 In the UK, rituximab is recommended in 
patients who have an inadequate response to TNP-a 
inhibitors; abatacept or an altemative TNF-a inhibitor may 
be tried in those who cannot be given, or have an 
inadequate response to, rituximab.21

There is also some evidence in íavour of beginning 
therapy with a combination of DMARDs, and subsequently 
‘stepping down' once control is achieved.1-5-6’10'26-27 Indeed, 
NICE7 in the UK recommends using a combination of 
DMARDs (including methotrexate and at least one other 
conventional DMARD, plus short-term corticosteroids) as 
first-line treatment, ideally vvithin 3 months of the onset of 
persistent symptoms. The large, multicentte Best stuđy 
found that although initial combination therapy (metho- 
trexate and iníliximab, or methotrexate, sullasalazine, and 
tapered high-dose prednisone) produced earlier clinical 
improvement and less progression of joint damage, the 
ultimate clinical improvement vvas similar in patients 
assigned to sequential monotherapy or 'step-up' therapy.28 
There is a concem that combination therapy may expose 
patients to an increaseđ rísk of toxidty,26 although the BeSt 
study did not find this to be the case.28 Combinatìons of 
TNF-a inhibitors w ith other biological therapies such as 
anakỉnra or abatacept are not advisable, because of an 
increased risk of serious iníection.4-17

Since rheumatoid arthritis is a chronic disease, tteatment 
may need to be very prolonged, but evidence of the Iong- 
term tolerability and efficacy of DMARDs is patchy. Studies 
have suggested that many DMARDs are stopped aíter a few 
years, usually because of a decline in efficacy rather than 
adverse events.29

Addiúon of co rticostero ids to DMARD therapy may be 
useíul in early disease to control synovitis, or as bridging 
therapy when starting or increasing DMARDs, since they 

■prơduce rapid symptomatic control.10 Although they 
produce bone loss, this may be outvveighed (at least short- 
term) by their benefidal effects on the disease process: there 
is good evidence tha t adding a corticosteroid to ưeatment 
reduces the progression of joint erosion.30 Short- and 
moderate-term intermittent use of relatively low doses has 
therefore been suggested (not exceeding the equivalent of 
I5mg of prednisolone daily).51-12 Hovvever, prolonged 
therapy is associated vvith signihcant adverse eííects and 
long-term use is not usually considered justified,10 except in 
a select group of patients vvith established disease vvhere all 
other treatment options (induding biological DMARDs) 
have been tried.7 Intra-articular injection is recommended 
for acute ílares, and may be particularly effective when 
combined with aggressive DMARD therapy.’0

There is little good evidence to support most o th e r 
drugs tried in rheumatoid arthritis. Meta-analysis”  has 
conlirmed that tetracydines. and in particular minocydine, 
can produce some reduction in disease activity; eílects on 
serologica! markers appear to be more marked than dinical 
improvements in tender and svvollen joints. The effects may 
be greater in patients with early disease; minocydine has 
been recommended24 for those with lovv disease activity. 
Much research has been conducted into immunomodula- 
tors and immunotherapy. Although altemative immuno- 
suppressants such as mycophenolate moíetil and tacrolimus 
have been tried, most interest in recent years has 
surrounded new biological therapies. The interleukin-6 
receptor antagonist todlizumab is given with methoưexate 
for the treatment of moderate to severe active rheumatoid 
arthritis in patients who have not responded to, or are 
intolerant of, conventional DMARDs or TNF-a inhibĩtors. It 
may also be given as monotherapy to patients who are 
unable to tolerate methoưexate or in vvhom methotrexate 
wou!d othervvise be inappropriate. Matrix metalloprotei- 
nase inhibitors have proved disappointìng, but modulators 
of B-celI hinction such as atadcept, belimumab, and 
epratuzumab are under investigation. In • addition, 
denosumab is of interest for its potential to control joint 
destruaion.6 Other methods of Ueatment that are being or 
have been investỉgated include gene therapy and 
autologous bone marrovv ưansplantation. A rheumatoid

http://www.annals.org/cg%e1%bb%89/repr%c3%adm/147/3/ITC8-l.pd%c3%ad
http://www.rheumatology.org/
http://www.nice.org.uk/
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arthritis vacdne is also in clinical trials. Induction oỉ 
tolerance w ith collagcn and other antigens given orally has 
also been tried, but results are reported to be variable.34

Many altem aúve and herbal therapies have been tried. 
Some studies suggest that addition oỉ fish oils35 and/or 
evenĩng primrose oil to Standard antírbeumatic therapy 
might help to reduce pain and joint svvelling. However, an 
evidence-based report34 by the Arthritis Research Campaign 
in the UK of 21 altemative and complementary medicines 
used for rheumatoid arthritis, induding collagen. evening 
piimrose o il fish oíls, and green-lipped mussel, only found 
evidence of eíBcacy íor fish oils.

There has been considerable interest in the possibility 
that statins such as atorvastatin may produce đinical 
ữnprovements, albeit modest. in symptoms of rheumatoid 
arthritis,37 as well as in any accompanying cardiovascular 
risk ỉactors.

The importance of managing comorbidity in patients 
with rheumatoid arthritis has been emphasised;1 in 
particular iníection (espedally pulmonary intection), 
cardiovascular disease. and osteoporosis require appropríate 
management and action to reduce risk íactors.

The treatment of rheumatoid arthritis during p regnancy 
presents its own problems; some of the most effective 
DMARDs such as methotrexate and leílunomide have 
teratogenic properties, and íor others, induding the 
biological therapies, there is little evịdence.ỉ4■3, Hydroxy- 
chloroquine, and perhaps azathioprine and sulfasalazine. 
may be relatively safe to use, but it is important lo weigh 
beneũt against risk for each indivddual case.34

ỉ. 0'DcU JR. Therapeutic strategies ỉor rheumatoid arthriús. N Eng! J Med 
2004; 350; 259ỉ>2602.

2. Doan T. Massarotti E. Rheumatoid anhrìtis: an overvievv oí ncvv a rd  
emerging therapíes. J Cỉirt Pharmacol 2005; 43: 751-62.

3. Nurmohamed MT. Dijkmans BAC. EỈOcacy, lolerabiliiy and cost 
eữectỉveness o( disease-modiỉying antirheum aric dnjgs and biologic 
agents In rheumatoid arthritis. D rvp  2005; 65: 661-94.

4. Klareskữg L. et a i  Rheumatoid anhritis. lattea  2009; 373: 659-72.
5. Emery p. Treaanent of rheum atoìd arthhiU. BMJ 2006: 332: 152-5.
6. Smolen JS, tí al. New therapies íor treacmem oí rheumatoid arthritis. 

Laneet 2007; 370: 1861-74.
7. National Coỉỉaborating C cnưe ỉor Chronic Conditions/NICE. Rhcumat- 

oỉd anhritis: natíonal clỉnical guideline for managem ent and ircaunent 
in adults (ìssued Pebruarỵ 2009). Availabie at; h u p ://www.nice.org.uk/ 
nícemedia/pdf/CG79FullGuỉdelỉne.pdf (accessird 15/12/09)

8. W ỉenecke T. G atzsche PC. Paraceiam ol versus nonsteroidal 
anti-mHammatory drugs for rheumaioid anhriris. Available in The 
Cochrane Database oỉ Systeniatic Revievvs; ỉssue 1. Chichestcr. John 
Wiỉey; 2004 (accessed 23/06/08).

9. MHRA. Updaied advice ỡn ihe saỉery of selectỉve COX-2 inhibitors. 
Message írora Prcdessor G D u ít Cbainnan oí Comminee on Saícty of 
M edidnes (isstied 17th February, 2005). Availabỉe at: hrtp://www. 
m h ra .g o v . u k /h o m e/id cp lg ?Id cS erv iceaG E T  PlLE& dDocNantes- 
C O N 019458& RevisionSeleciionM eihod»LatesiReleased (accessed 
23/06/08)

10. Luqmanỉ R. et ai. British Sodety ỉor Rheumatoìogy and British Health
Proíessỉonals in Rheumatology guideỉine for tbe management oỉ 
rheum atoỉd arthrítis (the first rwo years). Rheumaaỉogy (0xford) 2006; 
45: 1167-9. PuO guideline availabỉe ai: http-.//rheumatology.
oxford)ournals.org/cgi/data/kel215a/DCl/l (accessed 23/06/08)

11. Peỉson DT, tí  a i  The comparative eíhcacy and toxidry of second-line 
dnigs ỉn rheuxnatoid arthritis. ÁrtMritù Rkeum  1990; 33: 1449-61.

12. Pelson DT. tí  ai. Use o ỉ short-term eỉGcacy/ioxỉdty ưadeoíỉs to select 
second-Une đrugs in rheum atoid arthritis; a metaanalysis of published 
dinicaỉ triaỉs. Arthritừ Rheum 1992; 35: 1117-25.

13. CapeU HA. t í  aỉ. Second ỉỉne (disease modỉfying) treatm em  ìn 
rheum atoid arthritỉs: w hich drug íor which paticnt? Ami Rhtum Dừ 
1993; 52: 423-8.

14. Tugwell p. International consensus recommcndationỉ on cydosporin 
use ỉn  rheum atotd arthritis- Drugs 1 995; 50: 48-56.

15. Cush JJ, tí aĩ. us consensus guidelines lor the use of cydosporin A ìn 
rheum atoid arthriús. J Rheumatơĩ 1999; 26: 1176-86.

16. D onahue KE. tí  a i  Systematic review: comparative etiectiveness and 
h anns o ỉ dỉsease-modỉlyỉng medicatỉons for rbeumatoid arthriũs. Ami 
Irtíem Med 2008; 148: 124-34.

17. Pui5t DE. tí  ai. Updated consensus statement on biological agents for the 
treatm ent o í rheumatic dỉseases. 2007. A m  Rheum Dii 2007: 66 (suppl 
3): ỈÌỈ2-UỈ22. Correction. ibid. 2008; 67: 280.

18. NICE. Adaỉimumab. etanercept and ìnữiximab íor the treaim ent oỉ 
rhetunattdd arthritiỉ (indudes a review of technoiogy appraisal guídance 
36): Tedmoỉogy Appraisal Guỉdance 130 (issued October 2007). 
Avaũabỉe a c  http://wvrw.nice.org.uk/aicemcdia/pdf/TA130guidance. 
p d ỉ (accessed 23/06/08)

19. Singh JA. tí al. Biologics for rheumatoỉd anhritis: an overvicw of 
Cochrane revỉews. Avaỉỉabte in The Cochrane Daubasc of Systematic 
Revỉews; Issue 4. Chichesten John  Wỉley: 2009 (accessed 15/12/09).

20. NICE. Golỉmumab for the ưeatm ent of rheumatoíd anhrìtis aíier the 
íailure of previous disease-modỉỉying antỉ-rheum aũc drugs: Technology 
Appraisal Guidance 225 (ỉssued June 2011). Avaiỉabỉe at: hup://www. 
n ic e .o rg .u k /n ic e m e d ia /l ỉv e /1 3 4 9 0 /5 4 9 2 9 /ỉ4 9 2 9 .p d f  (accessed 
05/08/11)

21. NĨCE. Adalỉmumab. etanercepc iníỉixũnab. rituximab and abatacept íor 
the treatm ent 0i  rheum atoid arthritỉs ah er the ỉailure of a TNF inhibitor 
(part revỉew of N1CE technology appratsal guỉdauce 36 and revỉew of 
NICE technoỉogy appraisal guỉdance 126 and 141); Technology 
Appraỉsaỉ Guidance 195 (issued August 2010). Available ac  htrp:// 
wvrw.nice.org.uk/nicem edia/Uve/13108/50413/50413.pdf (accessed 
04/11/10)

22. Ledingham J, Deighton c . B rítùb Sodery for Rhcumatology Standards. 
Guỉdelines and Audit Working Group. Update on the British Society ỉor 
Rheumatology guỉdeỉines for prescrìbing TNF « btockers in adults wúh 
rheumatoểd arthrìtis (update of previous gutddines oí April 2001). 
Rheumatobgy (OxỊord) 2005; 44: 157-63. Also avaỉlabỉe at: h ttp:// 
rheiưnatology.oxfordjoum als.org/cgi/reprinư44/2/l 57.pdf (accesscd 
23/06/08)

23. M eyer o , t í  ai. Cỉỉnical practỉce íonnat for chooíing a second-line diseasc 
m odỉỉyỉng anti-rheum atìc drug in early rheum atoid arthrítỉs aíter íailure 
of 6 m on th ỉ ' ũrst-line DMARD therapy. Joint Bont spint 2007; 74:73-8.

24. Saag KG. tí  ai. American College of Rheumatology 2008 rccommenda- 
tions for the use of nonbíữlogic and biolo<tic disease-modif>ing 
antirheum atic drugs In rheumatoid anhritis. Arthritis Rheum 2008; 59:

762-84. Aỉso avaỉlable at: http://www.rheumatology.org/publlcations/ 
guỉdeỉỉnes/recommendations.pdí (accessed 15/12/09)

25. Smolen JS. t í  ai. Worỉdng Group on the Rituximab Consensus 
Statement. Consensus su tem en t on the use of rituxỉmab in patiems 
wỉth rheum atoid arthrỉtỉs. Ann Rhtxưn Dừ 2007; 66: 143-50. Aỉso 
avaiỉable at: http://ard.bm j.com/cgí/reprinƯ66/2/143.pdf (accessed 
24/06/08)

26. Anonymous. Combination therapy for earỉy rheum atoỉd arthritỉs. Drug 
TherBuU 2006; 44: 81-5.

27. Roberts u ,  t í  ai. Eariy combinatlon disease modỉíying antirheumatỉc 
đrug treatm ent ỉor rheum atoỉd arthrỉtis. Med J  Aust 2006; 184: 122-5.

28. Goekoop-Ruỉterman YPM, tí  al. Comparìson of ưeatm ent strategỉes in 
early rheum atoid arthrỉtis: a nndom ỉxed trial. Ann Intem Mtd 2007; 146: 
406-15.

29. Capclỉ H. Longterm m aintenance therapy w ịth  disease modưying 
antirheum atic drugs. J Rheumatol 2002; 29 (suppl 66); 38-43.

30. Kỉrwan JR. tí  a i  Effects of glucocorricoids on radiological progression in 
rheumatoid anhritis. Available in The Cochrane Database of Systcmaúc 
Rcvíevvs; Issue 1. Chichesier: John YViley; 2007 (accessed 23/06/08).

31. Gotzsche PC, Johansen HK. Shon-ierm  low-dose conicosteroids vs 
placebo and nonsteioidal am iỉnnammatory drugs in rheumatoid 
arthritis. Availabte in The Cochrũne Database of Sysiematic Reviews; 
Issue 1. Chichester: John Wiley: 2005 (accessed 23/06/08).

32. Criswell LA, tí  aỉ. M odcrate-term, Iow-dose corticosteroids for 
rheumaioid anhritib. Avaìlđble in The Cochranc Datahase of Systematic 
Reviews; Issue 3. Chichesier: John  VVilcy: 1998 (acccssed 23/06/08).

33. Stone M, Ếĩaỉ. Shouid Icirncydine treatmem be uscd more extensivcly 
for rheumatỡld anhritii? Metaanalysiỉ dcmonstraics chnic.il beneíit 
vviỉh reduaion  in discase JGiviiy. J Rhiumatữl 2003; 30: 2112-22.

34. Toussirot ÉA. Oral tolerance in the ircaiment of rhcumatoid arthriús. 
Curr Druợ Tưrgeis InỊỉủmm AlUrgy 20C2; I: 45-52.

35. Cleland LO. tí  JỈ. The role oi íish oiN in the ircdtm eni oí -hr-umatOíd 
anhritís. Drug* 2003; 63; S45-53.

36. Anhrũis Research Campaỉgn. Complemcmary and ..Itenunve medi- 
cincs íor lỉie ỉicatm cnt oỉ rhcumaioìd arthriiis, oueoannm is and 
Obromyalgia |b«ucd Pebruary 2009). Availabỉe at: htip:/.'vvww. 
arthritisresearchuk.org/File5/Com plem entar>'% 20and% 20a!tcm .itive 
% 20m edicỉnes.11012010154331 .pdf (-cces^ed 08/04/10/

37. McCarey DW, et aỉ. Trial of Atorvastatin ỉn Rhcumatoid Anhriris 
(TARA); doublc-blind. randonuscd placebo-conirolỉed maĩ Lứiưtí 2004; 
363: 2015-21.

38. Vroom F, ư  Díseasc-mndiíylng antirheumatic drugs in prcgnr.ncy: 
current status and implications for the íuturc. Dtuịị Saftíy 2006; 29 :845- 
63.

39. Goỉding A, et ai. Rheumatoid anhritis and reproduction. Rheum Dis Cỉin 
Norĩh Am  2007; 33: 319-43. vd—vii.

Soft-tissue rheumatism
Soft-tissue rheumatism indudes conditions such as:
• bursitis (e.g. housemaid's knee)
• íascỉitĩs
• íibromyalgia (íibrositis, muscular rheumatism. mvoías- 

cial pain)
• ừozen shoulder
• humeral epicondylitis (e.g. tennis or golfer's elbovv)
• sprains and strains
• tendinitis
• tenosynovitis
• Tìetze’s syndrome
Inílamed or displaced tissue may also impinge on nearby 
nerves and produce compression neuropathies such as 
carpal tunnel syndrome.

Some íorms of soft-tissue rheumatism respond to 
seleaive rest of the affeaed region, massage, splinting, or 
application of heat, cold, or rubeĩacients.''1 Hxercise is of 
value in neck pain,’-4 íibromyalgia,510 and frozen 
shoulder,11 but its beneíit in epicondylitis is unclear.4

For patients with epicondylitis oral or topical NSAIDs 
may offer shon-term pain relieí, but it is unclear if thcy are 
eữective in produdng longer term benefit.:>''‘ They are of 
unknovvn benetit in frozen shoulder.11 and are not thought 
to be helpíul in fibromvalgia.51213 although some benetit 
has been reported vvith paracetamol and tramadol."-'0 12-14 

Corticosteroid injections produce dosc-dependt-nt ben- 
efit for up to 9 montlts in shoulder pain such as thai 
associated with rotator cuff tendinitis or frozt.n shoulder,15 
and oral corticosteroids may be of beneíit for up to 6 vveeks 
although it iỉ not clear that bencht is sub^equently 
maintained16 (a study17 in patients vvith epicondylitis 
suggested that beneĩits oi corticosteroid injection in this 
group were paradoxically reversed after 6 vvecks). Conico- 
steroid injections are oíten combined with a local 
anaesthetic; injection of a loca) anaesthctic alone has b ten  
shown to be of bcneht in chronic neck pain.4

Botulinum toxin has been tried in cpiconđylius16 and 
myoíasdal pain.19 There is evidence that nitric oxide plays a 
role in healing in patients vvith tendinitis. and lopical 
application of a patch containing glyceryl trinitrate has 
proved oí beneíit in patients with epicondylitis or 
tendinitis.20

Fibromvalgia appears to be assodated with abnormal 
pain responses, and some consider it a Central pain 
syndromẽ rather than a rheumatic syndrơme. There is 
strong evidence that Iow-dose tricydic antidepressants are 
of beneht in many patients, as is the tricyclic compound 
cyclobenzaprine. Combination of amitriptyline with the 
SSRI fluoxetine also appears beneíidal, although SSRIs 
alone have produced equivocal results; serotonin and 
noradrenaline reuptake inhibitors (SNRIs) such as 
duloxetine, milnadpran. or venlaíaxine have also been 
reported to be of value. A meta-analysis21 of antidepressants 
(the aíorementioned drug groups and MAOIs) in the 
treatroent oí íibromyalgia íound strong evidence íor their

ị

eíĐcacy in reduđng pain, sleep disturbances, and depressed 
mood, and improving health-related quality of liíe; 
however, effea sizes were small. Nevertheless, the authors 
suggested using shon-term  amitriptyline (based on eữed 
size) and duloxetine (based on number of patỉents studied) 
for the ưeatm ent of pain and sleep disturbances. The 
antiepileptics pregabalin and gabapentín have been shovvn 
to be of benefit in controlled studies.5'6'8'10’12-14 Duloxetine, 
milnadpran, and pregabalin are now licensed in some 
countries for the ưeatm ent of Cbromyalgia. Sodium oxybate 
has also been reported to show some beneíit. Aỉtemative 
and complementary therapies have been tried;13 however, 
an evidence-based report22 by the Arthritis Research 
Campaign in the UK of 4 such therapies, induding 
ademetionine (the active derivative of methionine) and 
topical capsaidn, íound no evidence of eíiicacy.

Surgery may be of benebt in some conditions such as 
epicondylitis and possibly shoulder pain.3-4 Surgical 
decompression is also the deíinitive treatment for carpal 
tunnel syndrome,23 although there is also evidence of 
beneũt from splinting2 24 and local corticosteroid injec- 
lion2-2S (although bcneĩit may not be long term, and the 
procedure carries somt' risks26). A systematic review27 
concluded that surgical treatment was signilicantly better 
than splinting íor symptomatic rclicí of carpal tunnel 
syndrome. However, (unher study is needed to determine if 
it is better than corticosteroid injection or (orpaũents with 
mild symptoms. Oral coriicoíieroids and ultrasound have 
also shown beneíit in patients with carpal tunne! 
syndrome.24
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Spondỵloarthropathies
The spondyloartbropathies are a group of seronegative 
arthritides which indude ankylosing spondylitis, psoriatic 
anhrítis, arthritis associated with inflammatory bovvel 
disorders (enteropathic anhritis), and arthritis assodated 
wirh inlection as in reactivc arthriús (asepric arthritis).

A nkylosing  sp o ndy litis  is charaaeriscd by arthritis of 
the spine and sacroiliac /oinLs and sometimes there is also 
asymmetrica] peripheral involvement. Axial spondyloar- 
thritis is considered an early stage of ankylosing spondylitis. 
Males under 40 years of age are mainly aíteaed. The aim of
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management of the disease is to reduce pain and stiffness 
and to prevent spine and joint deíormity, which is 
accomplished using a combination of active physical 
therapv and drug therapy. Exerdses are used to strengthen 
muscles and to maintain a good posture and range of 
movement in joints. NSAIDs are used to relieve pain and 
inflammation, thus allovving the exerdses to be períormed; 
they do not iníluence the progression of the disease. Some 
patients may need to add other non-opioid analgesics such 
as paracetamol for additional pain control. Systemic 
corticosteroids are rarely indicated but intra-articular 
injections of corticosteroids may be beneíidal when one or 
two peripheral joints are severely affected. The disease- 
modiíying antirheumatic drug (DMARD) sulfasalazine is of 
beneíĩt for peripheral arthritis, but not for spinal symptoms. 
The efficacy of most other DMARDs used in rheumatoid 
anhritis (see p. 13.2) remains to be shovvn. Hovvever, the 
TNF-a inhibitors adalimumab, certolizumab pegol, etaner- 
cept, golimumab, and inQixỉmab improve spinal pain, 
function, and peripheral joint disease. They produce rapid 
beneíit (usually vvithin 12 weeks) although most patients 
relapse once they are vvithdravvn. Treatment with a TNF-a 
inhibitor should be considered in patients with active 
disease despite conventional treatments. There is some 
evidence that early intervention may produce better 
remission rates, but it is yet unknovvn if this results in 
longer-Iasting remission on withdrawal. Evidence is mostly 
lacking for other biological therapies, but no marked benefit 
has been seen in contlicting stuđies vvith the interleukin-1 
receptor antagonist anakinra. •

P soriatic a r th r itis  (or psoriatic arthropathy) is an 
inílammatory seronegative arthritis occurring in patients 
vvith psoriasis. In some patients the spine may be involved 
when the condition may be indistinguishable from 
ankylosing spondylitis. Less ừequently some patients have 
a form of symmetrical arthritis resembling rheumatoid 
arthritis. The psorỉasis (p. 1688.1) and the arthritis usually 
require separate ơeatm ent. Treatment of the arthritis is 
initially as for ankyloslng spondylitỉs with NSAIDs and 
physical therapy. If these methods fail treatment with a 
DMARD may be instituted, although chloroquine and 
hydroxychloroquine should be avoided since they may 
predpitate skin reactions (see Psoriatic Arthritis, p. 653.2). 
There is most evidence to support the use of sulỉasalazine or 
methotrexate. Leílunomide may be effective but is likely to 
be restricted by its toxidty and prolonged half-life. 
Cidosporin is also restricted by its toxidty. As in ankylosing 
spondylitis, however, signihcant benefit has now been 
íound with the TNF-a inhibitors, and treatment vvith these is 
recommended in patients with active disease despite 
treatm ent with NSAIDs and/or conventional (non- 
biological) DMARDs. Adalimumab, certolizumab pegol. 
etanercept, golimumab, and iníliximab are available and 
treatment should be individualised; a monodonal antibody 
such as adalimumab or inQiximab may be advocated in 
patients who also have inflammatory bowel disease. There 
is some suggestion that aletacept may also be of beneũt in 
psoriatic arthritis. Systemic corticosteroids have little or no 
place in the management oí psoriatic arthritis.

Reactive a r th r itis  (aseptic arthritis) is charaaerised by 
sterile synovitis íollovving 1 to 4 vveeks aíter an iníection, 
most commonly of the gastrointestinal or genito-urinary 
traa . Extra-articular íeatures involving the skin, eyes, or 
genito-urinary tra a  may or may not be present. Reactive 
anhritis is also a íeature of Reiter's syndrome. Reactive 
anhritis is treated vvith physical therapy and NSAIDs and, if 
indicated, intra-articular injections of corticosteroids; the 
role of antibacterials is less cenain (see Bone and Joint 
Inlections, p. 177.1).
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Stills diseơse
Adult-onset Still's disease is a syndrome characterised by 
high íever, with body temperature classically spiking daily 
or tvvice daily, an evanescent pink maculopapular rash, and 
arthritis (usually oligoarthritis initially). It is most common 
in patíents aged 16 to 35 years.

Treatment has traditionally relied on NSAIDs. conicos- 
teroids, and immunosuppressants or other DMARDs similar 
to those used in rheumatoid arthritis (p. 13.2).l-ỉ A trial oí 
NSAIDs is vvorthvvhile in patients wịth mild disease, but 
most patients cannot be managed with NSAIDs alone.2-3 
Corticosteroids may be needed íor initial therapy if 
maniíestations are severe, but vvill eventually be needed 
in about 80% of cases.2 DMARDs (generally methotrexate) 
are introduced when corticosteroid therapy fails to control 
the disease or w hen the ir adverse eKects become 
problematic. Most patients WĨII respond to methotrexate 
although liver lunaion  must be dosely monitored. The 
value o£ other DMARDs is uncertain. Intravenous 
immunoglobulin is also ừequently tried, although support- 
ing evidence is lacking.13

The TNF-a inhibitors have also been tried,13 but results 
have been variable.2 There is, hovvever, some evidence that 
interleukin-1 and interleukin-6 play a role in pathogenesis 
of the condition, and there have been a few reports of 
dramatic improvement with anakinra (an interleukin-1 
receptor antagonist) in resistant disease. vvhile tocilizumab 
(an interleukin-6 receptor antagonist) has also been 
suggested as an investigational therapy.2-3

The name StiII's disease has also been used rather 
inconsistently to describe some types of juvenile idiopathic 
arthritis (p. 12.1).
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Abatacept ỊBAN, USAN, rlNNI 

Abatacepturn; BMS-188667; G1A4-Ig; AõaTaqenT.
1-25-oncostatin M (human precursor) íusion protein with 
CTLA-4 (antigen) (human) íusion protein with immuno- 
globulin GI (human heavy Chain íragment), bimolecular 
(146— 146')-dísulfide.
C45 —  332348-12-6.
ATC —  L04AA24.
ATC Vet —  QL04M24. 
um —  7D0ỸB67S97.

Uses and Administration
Abatacept, a fusion protein, is a co-stimulation blocker. It 
prevents the actìvation of T-cells; activated T-cells have 
been íound in the synovium of patients with rheumatoid 
arthrítis. Abatacept is descrìbed as a biological disease- 
modUying antirheumatic drug (DMARD).

Abatacept is used in the treatment of moderate to severe 
active rheumatoid arthrìtis (below). In the UK, it is licensed 
for use in patients who have had an inadequate response to 
at least one other DMARD, induding methoơexate or a TNF 
inhibitor; in the USA, it is licensed for use in early disease. In 
the UK, abatacept is licensed for use with methoơexate; 
however, in the USA it may be given alone or with other 
DMARDs (but see Interactions, p. 16.1).

Abatacept is given by intravenous inỹusian over a period of 
30 minutes in the ỉollovving doses, based on body-weight:
• 500 mg for patients weighing less than 60 kg
• 750 mg for those vveighing 60 to 100 kg
• 1 g for those over 100 kg
The dose is repeated at 2 and 4 weeks, then every 4 weeks 
thereaher. If a response to ơeatm ent is not seen vváthin 6 
months. the benehts of continuing abatacept may need to 
be considered.

Abatacept may also be selí-admỉnistered by subcutaneous 
injection. Aíter a single intravenous loading dose given 
according to body-weight (as above), the first subcutaneous 
dose of 125 mg should be ừýected within a day; thereafter, 
125 mg is injected once weekly. Patients who are unable to 
receive an inhision can start weekly subcutaneous 
injections vvithout an intravenous loading dose. Those 
who are transíerring from intravenous therapy should in jea  
the ỉirst subcutaneous dose instead of receiving the next 
scheduled inưavenous dose.

For the use of abatacept in children, and recommended 
doses, see below.

Abatacept is also being studied for other auto-ứnmune 
diseases such as inílammatory bowel disease, psoriadc 
arthritis, and SLE.

Administratíon in children. Abatacept is licensed in the 
ưeatment oi moderate to severe, active juvenile idiopathic 
arthritis in children aged 6 years and above; it may be 
used alone or with methoưexate. The dose is calculated 
according to body-weight and is given as an intravenous 
inỊusion over 30 minutes; those weighing less than 75 kg 
should be given lũm g/kg initially, while heavier children 
may receive the appropiiate adult inưavenous dose (see 
abòve). Doses shoũĩd be repeated at 2 and 4 vveeks, and 
then every 4 vveeks thereafter.

Rheumatoid arthritís. Reỉerences to the use oỉ abatacept 
in rheumatoid arthritis1'9 (p. 13.2) and juvenile idiopathic 
arthritis10' 12 (p. 12.1).
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6. NICE. AdaUmumab, etanercept, inũixỉmab, rituximab and abatacept for 
the treatment of rheumatoid arthritis aher the íailure of a TNF inhibitor 
(pan revievv of fiICE technology appraisal guidance 36 and review of 
NICE tcchnology appraưal guidance 126 and  141): Technology 
Appraìsal Guỉdance 195 lissued August 2010). Avaiỉable at: http:// 
w w w .nice.org.uk/nicem edia/live/l3l08/504l 3Z50413.pdf (accessed 
04/11/10)

7. NICE. Abatacept íor the treatmeni of rheumatoid arthrỉtis aíter the
íailure of convcntional discase-modiíying anti-rheum atic drugs: 
Technology Apprai$al Guìdance 234 (issued August 2011). Avaỉỉable 
at: http://www.nice.org.uk/nicemedia/live/ i 3562/56020/56020.pdf
(accessed 08/03/12)

8. Genovese MC. t í  al. Subcutaneous abacacept versus intravenous 
abatacept: a phase nib nonỉníeriority study in patỉents wỉth an 
ỉnadequate response to methotrexate. Arthritừ Rheum 2011; 63: 2854- 
64.

9. Kremer JM, tí  al. Long-term safety, eỉfícacy and ỉnhibition of 
radiographic progressỉon with abatacept ữeatm ent in patients with 
rheumatoid arthritis and an inadequate response to methotrexate: 3- 
year results from the AIM trial. Ann Rhtítm Da 2011; 70: 1826-30.

10. Ruperto N, tí a i  Paediatric Rheumatology INternatỉonaỉ Trials 
Organừatìon (PRINTO). Pediatric Rheumatoỉogy CoUaborative Study 
Group (PRCSG). Abatacept ỉn chỉỉdren with juveniie idiopathỉc arthritỉs: 
a randomỉsed. double-blind. placebo-oonưolled wỉthdrawaỉ triaL Lanctí 
2008;372: 383-91.

11. Ruperto N. t í  ai. PRINTO. PRCSG. Long-term saíety and eỉũcacy of 
abatacept ỉn chiỉdren with juvenile idiopathỉc arthrìtis. Arthritừ Rheum 
2010; 62: 1792-1802.

12. Goldzweig o ,  Hashkes PJ. Abatacept in the treaunent of polyarticular 
JIA: deveỉopment. dỉnỉcal utility. and pỉace in therapy. Drug D a Devtỉ 
Ther 2011; 5: 61-70.

Adverse Eíkcts and Precautions
Reactions commonly occur within 1 hour of ĩtarting an 
iníusion of abatacept. The most hequently reported iníusion 
events are dizzmess. headache, and hypertension; hypo-

http://rheumato%e1%bb%89ogy.oxfordjoumals.org/cgi/
http://www.rheumatology.org.uk/
http://ard.bmj.com/cgi/rcprim/65/
http://www.nice.org.uk/nicemedia/pdf/TA143Guidance.pdf
http://www.nice.org.uk/nicemedia/live/131I0/50422/
http://www
http://www.nice.org.uk/nicemedia/live/l3l08/504l
http://www.nice.org.uk/nicemedia/live/
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tension and dyspnoea occur less commonly. Other acute 
events indude nausea, ũushing, pruritus, rash, and 
vvheeáng. Most events are usually mild to moderate 
although.stopping treatm ent may be necessary in a few 
patients.

O ther common adverse ettects include headache, 
nasopharyngitỉs, nausea, dyspepsia, diarrhoea, dizáness, 
back pain, íatigue, cough, and abnormal liver íunction 
values. Antibodỉes to abatacept may develop and anaphy- 
laxis or anaphylaaic reactions have been reponed rarely. 
Uncommon adverse reactions indude paraesthesia, throm- 
bocytopenia, and leucopenia.

Iníections are ừequent in patients ưeated with abatacept 
and most often affea the respiratory and urínary traas. 
More serious iníections such as pneumonia, sepsis, cellulitỉs, 
bronchitis, diverticulitis, and acute pyelonephritis have also 
been rarely assodated with abatacept treatment; some of 
these iníections have been íatal. Treatment should be 
stopped in patients who develop a serious iníection. Since 
immunosuppressive therapy has been assodated vvith 
Progressive multifocal leukoencephalopathy (PML) treat- 
ment with abatacept should be discontinued if neurological 
symptoms suggestive of PML occur during use. Abatacept 
should not be given to patients vvith severe and 
uncontrolled iníections such as sepsis and opportuniỉtic 
inlections. It should be used vvith caution in patients vvith a 
history of recurrent infections, with underlying conditions 
that may predispose to infections, or with chronic, latent, or 
localised iníections. Patients should be screened (or Iatent 
tuberculosis beíore starting ưeatment; those testing positive 
should be ưeated w ith Standard chemoprophylaxis beíore 
beginning abatacept.

Some dỉsease-modiỉying anárheumatic drugs havc been 
assodated with hepatitis B reaaivation; licensed produa 
information for abatacept recommends screening for viral 
hepatitis before starting treatment.

Adverse effects of abatacept are more ừequent in patients 
with chronic obstructive pulmonary disease and may 
indude a vvorsening of their respứatory symptoms.

Carcinogeniciiy. The role of abatacept in the onset of 
malignandes such as lymphoma in humans is not knovvn.

In placebo-controlled studies the overall írequency of 
malignandes in patients treated vvith abatacept compared 
vvith those who received placebo vvas similar (1.4% and 
1.1%, respectively). Hovvever, there were more cases of 
lung cancer and lymphomas in those given abatacept. In 
studies in mice. increases in lymphomas and tnammary 
tumours have been noted, although these increases have 
not been seen in some studies with other mammals.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassUies abatacept as possi- 
bly porphyrinogenic; it should be used only vvhen no saler 
altemative ís available and precautions should be consid- 
ered in vulnerable patients.1

I. The Drug Databasc for Acute Porphyría. Avaiỉable at: http://vvww. 
dmgs-porphyria.org (accessed 15/11/11)

Interađlons
Live vacdnes should not be given with abatacept. or vvithin 
3 months of stopping it, as its effea on vaccine ehicacy or 
the risk of iníection transmission is unknown. The use of 
TNF inhibitors w ith abatacept may increase the risk of 
serious iníections (see under Inlliximab, p. 77.3); such 
combinations are not recommended. Many oỉ the serious 
iníections reported have occurred in patients also receivlng 
immunosuppressive therapy (see also p. 15.3). Use vvith 
anakinra or rituximab is also not recommended because of 
insuíhdent evidence to assess saíety.

Pharmacokinetics
Abatacept is reported to have linear pharmacokinetics at 
usual dosages. Aíter repeated intravenous doses, its mean 
terminal halỉ'liỉe is about 13 days. The mean terminal hall- 
Uíe after subcutaneous administratìon is about 14 days; 
bioavailability relative to inưavenous use is about 79%.

Studies in animals suggest that abatacept is distributed 
into breast milk.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotíons. Arg.: Orenda; Austral.: Orenda; 
Austría: Orenda; Belg.: Orenda; Braz.: Orenda; Canad.: Oren- 
da; Chile: Orenda; Cz~\ Orenda; Denm.: Orenda; Fr.: Orenda; 
Ger.: Orenda; Gr.: Orenda; Hững Kong: Orenda; Hung.: Oren- 
da; Iri.: Orenda; Israel: Orenda; Ital: Orenda; Jpn: Orencia; 
Neth.: Orenda; Norw.: Orenda; NZ: Orenda; Pol.: Orenda; 
Port: Orenda; singapore: Orenda; Spain: Orenria; Swed.: 
Orenda; Switz.: Orenda; Turk.: Orencia; UK: Orenda; USA: 
Orenda.

Aceclofenac ÍBAN, riNNỊ

Acéđofénac; Acedofenaco; Acedoíenacum; Acekloíenak; 
Aceklofenák, Acekloíenakas; Asekloíenaakki; Asekloíenak; 
AuehưioộeHaK.
[o-(2,6-Dichloroanilino)phenyl]acetate glycolic acid ester; 2- 
(2,6-Dichloroanalino)phenylacetoxyacetic acid.
C,6H13CI2NO,=354.2 
CAS —  89796-99-6.
ATC —  M01AB16; M02M25.
ATC Vet —  QM01AB16; QM02AA25.
UNII —  RPK779R03H.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Acedofenac). A white or almost white, 
crystalline powder. Practically insoluble in water; soluble in 
alcohol; íreely soluble in acetone. Protect from light.

Uses and Administration
Acedolenac. a phenylacetic add derivativc, is an NSAID 
(see p. 102.3) related to didolenac (p. 48.3). Ít is used in the 
management of osteoarlhritis. rheumatoid arthritis, and 
ankylosing spondylitis, in usual oral doses of lOOmg tvvice 
daily. Reduced doses should be used in patients vvith hepatic 
impairment, see belovv.

The sodium sall andaceclolenac betadex (acedofenac 
betacydodextrin) have been used similarly.
Revievvs.

1. Dooley M, ei ai. Acecloícnac: a rcùppraívol oí IIS use in the nunagem ent 
oí pain and rheum atic discase. Dntjỉ 2001; 61: 1351-75.

2. Reginster JY. et aì. Comment posiiionncr racécloỉénac au sein de 
1'arscnal thérapcutique des piitholoples osréo-articulaires chruniqucs? 
lìcv Med Lìe<jt 2001; 56: 484-8.

3. Legrand E. A cedolenat in the m ana^em cm  <>f inílam nuiory pdtn. Expcrt 
Qpir. Pharmacother 2004; 5: ỉ 347-57.

4. Lee J. ff aỉ. Formulừiion o( núcroeíTittlsion Systems for trar.sdermal 
dehvery oí acecloíenac. Arch Pharm Rcs 2005; 28: 1097-1102.

Administration in hepatic impairmenl. The initial oral 
dose of acedofenac should be reduced to 100 mg daily in 
patients vvith hepatic impairment.

Adverse Effects and Treatment
As for NSAIDs in general, p. 104.3.

Hypersensitivily. Leucocytoclasiic vasculitis, a type in  
hypersensitivity reacúon, has been reponed aíter therapy 
with acedofenac.u  Anaphylaxis has also occurred.5

1. Epelde F, Boủda L. Leukocytoclastic vasruỉitis and hcmopiysis aher 
treatm eni \viih acecloíenac. Ann Phamiacoihcr 1995; 29; 1168.

2. M oitos R. eí aỉ. Hypenensitivity vasculiiis related to acedoíenac. Br J 
Rhcumatoi 1997; 36: 503-4.

3. Rojas-Hijazo B. a  ơỉ. Anaphylactic reaction aítcr acecloíenac intake. 
Aliergy 2006; 61: 511.

PrecauHons
As for NSAlDs in general, p. 107.1.

Acedofenac should be avoided in patìents tvith moderate 
to severe renal impairment.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Svvcden, dassihes acedolenac as pos- 
sibly porphyrinogenic; it should be used only vvhen no 
saler altemative is available and precautions should be 
considercd in vulnerable patients.1

1. The Drug Dủtabase ío r A ruie Porphyria. Available ai: http://w-.wv. 
drúgs-porphyria.org (accessed 23/10/1 lí

Interactìons
For interaaions assoáaied with NSAIDs. see p. 107.3.

Pharmacolãnetics
Aceđofenac is vvell absorbed ửom  the gastrointestinal tract 
and peak plasma concentrations occur 1 to 3 hours after an 
oral dose. Acedoíenac is more than 99% bound to plasma 
proteins. The plasma-eliminalion halMưe is about 4 hours. 
About two-thirds of a dose is excretcd in the urine, mainly 
as hydroxymetabolites. A small amount is converted 10 
didoíenac.

It has been suggested1 that low concentrations of 
điđoíenac, a minor mctabolite, may account for some of the 
actions of acedolenac.

i . Hinz B, M al. ActcIoIltuc spares cyclooxygtnasc I as a resuli ot limited 
buĩ sustained biotransíom iation to dicloỉenac. Clin Phamutcol Ther 200?; 
74: 222-35.

Preparations
Proprieìory Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Berlolen; Urodulox; Belg.: 
Air-Tal; Biolenac; Braz.: Cecolene; Proílam; China: Ai Fen (S  
3?)t; AiFen (S3Ĩ); Bei Su Qing (K ìEÌh); Fen Ke Jing (íbõT 
ặỉ); Ji Li Da Lai Yi Fen (ãt(Z.5); Meinuoíen (ĩíiS ĩĩ);
Wei Pu Fen (ế ỉíl‘ĩf); Xi Li Te (STlí#); Fr.: Canrex; Ger.: Beo-

fenac; Gr.: Acedonac; Arlina; Biolenac Fractopon; Iasan; Sovi- 
pan; Hung.: Acecgen; AHamin; Flẽmaq ỉndia: Abate-SR; 
Abdab AC; ACB; Accept; Aceact; Ácebĩoq Acec Acedo; Aceíen; 
Aceforce; Aceloían; Ãcelom; Acemove-SR; Acemove; Acenac 
Acenez; Acent; Acerap; Acetuỉt Acevvin-SR; Ãd-SR; Addotlex; 
Adfact; Ađfon; Adlex; Adz; Ado; Adocta; Adolen; Adonac- 
SR; Acota; Aíesan; Alnase; Aloo-SR; Alto; AltraHam; Arilur- 
100; ArUur; Aroữ BCD; Aroff; Arrestin; Asido; Asonac Atoíen; 
Ãvir; Axsoi SR; Canefo; Camil AC; Catrix; Ceco; CeUast SR; 
Clonac Cynac Diploỉen; Dipt; Dolochek: Doloklnd; Dolostat; 
Doloun Dolovvin; Eđonac Ecnac-SR; EUenac-SR; Elven; Eri- 
nac; Fastnac SR; Fepra; Flco; Plamace; Flamtop-SR; Flaxinac- 
SR; Fomac Fortafen; Genac; Hitenac Hinac; Icenac Icobit; 
Inane; Kaimac; Kinectine; Labace; Labonac Letgo; Locet; 
Mahanac; Megadox; Micronac Movace; Movexx; Moviz; 
Movon; Nacku; Naid; NBace-P; Neílo; Niplonac; Novo; Novo- 
flam; Nusaid; Otonac: Painout; Panace; Zerodol; ItaL: Airtal; 
Gladio; Kalenac Mex.: Bristaũam; Dexenac: Mydnadol; Neth.: 
Biofenac; phữipp.: Clanza; Port.: Airtal; Biolenac; Ras.: Airtal 
(Aopran); Asinac (AcHHax); spain: Adocen; Airtal Diíucrem: 
Airtal; Aracenac Falcol; Gerbin; Turk.: Bioíenac UAE: Acedo- 
far; UK: Preservex; ukr.: Ainal (Aapnui); Zerodol (3epoaoa); 
Venez.: Brislallam.
Mulli-ingredient Preporalions. India: Abate-CZ; Abate; Abdal 
Plus; Abdal-SP; AC Para; AC Sera: AC-Plus: AC2; ACB Plus; 
ACB-S; Accept-P; Accepi-SP: Accept; Accetiz-P; Ace-Proxyvon; 
Acc-Q-Para; Ace-X; Aceact-P; Acébloc-P; Acec plui- Acec-P; 
Acedo plus; Acedo-MR; Acedo-Sera; Acecloren-P; Acecloreu; 
Acedase-P; Acedase; Acefen-P; Ace(en-SP; Ace(low-P; Acelorce- 
MR; Aceforce-P; Actforce-SP; Aceloían plus: AceloIan-SP: Ace- 
lom-P; Acelora-SP: Accmag-P: Acemiz-MR; Acemove Plus: Ace- 
move-MR; Acemove-XT; Accmove; Arenac-P; Acenec; Acencz- 
P; Acent-MR; Acent-P; Acent-SD; Acent-TZ; A.cem; Acepar- 
MR; Acepar: Acepara-S; Acepara; Acepil-P; Acerap-P; Aceroc-P; 
Acetal-SP; Acetech-P; Acetrop; Acetulf-MR; Acẽuiff-SP; Ace- 
?vin; Ad-MR; Adana-P; Addonex-MR; AciđoIlex-SF; Acidol-P; 
Adíaa-P; Acilex-P; Admol-S; Adz Plus; Adz-SP; Adocta-P; 
Adodase; Adolen Plus; Aclog-CX; Adog-SD; Adog; Adomp-P; 
Adomp-SP; Adonac-P; Aclõnac-SN; Ăcloson-P; Adoson-SP: 
Adozox; Acoia-3; Acota-MR; Adifax-P; Adiíax-SP; Afen-P; Afe- 
san-CZ; Afesan-P; Afesan-SP; Alco-P; Alco-PS; Aleron: Algin-P; 
Alnase-P; Alnase-SP; Aloo; Alora; Alostar-SP; Alto P: Alto-3D; 
Alto; Alttaflam-P; Anbrol-A; Ankare; Anodyne-P; Anthro: A.ra; 
Artlur-3D; Arflur-MR; Axflur-P; Arílur; Ari(nac-P; Aroíí Plus; 
Aroff-EZ; Arrcstin-P; Arrestin-SP; Arthocerin-A; Ascapar-P; 
Asflam; Asimol-AC; Asonac Forte; Asonac Plus; Asonac-SR 
Plus; Asonac-SR; Atolen Plus; Away-P; Axsol-P; Canelo-Plus: 
Camil ACP; Catrix-P; Ceco Plus; Ceco-SP; Cedia-AC; Ceklil 
Plus; Cellast plus; Cellast; Clobee-SP; Clofen-SP; Clonac Plus; 
Clonac-SP; Clophen-P; Combihcxt; Combodol; Conac-P; 
Conac-PT; Curcjoint-AC; Cyka Plus; Cynac-MR; Cynac-P; 
Cynac-S; Cynac-SP; Decomb; Dersy-AP; Dinal-AP; Diplolen 3D; 
Diplolen-MR; Diplofen-P; Diplolen; Dipt-P; Diptase; Dolochek- 
P; Dolokind Plus; Dolokind-AA; Dolokind-MR; Doloral P; 
Doloral; Doloroữ-AP; DoIoroff-ASP; Dolostat-MR; Dolosiat-PC; 
Dolour-X' Dolovtón Forte; Dolovvin Plus; Dolowin-MR; Dolo- 
win: Dublace-P; Dublace-SP; Dycerin-A; Edo-P; Edonac-P; 
Ecnac-P; Elaxic-P; Ellenac Plus; Eưcnac-MR: Elven-P; Erinac-P; 
Esnil; Essmol-3 Plus; Essmol-AF; Extranac; Fan-P; Fasmac; 
Fenbest MR; Fenbest P; Fenbest plus; Fepra-P; Fico-P; Fico-SP; 
Flago; Flamace-MR; Flamace-P; Flamace-S; Flamace-SP: Flam- 
top; Flaxinac-SP; Flaxinac Flexibel-AD; Flexidol-P; Flexidol; 
Flõ?en-AA; Fomac-CZ; Fomac-P; Fomac-SP; Fonafen Plus; 
Fonafen; Gag-PR; Genac-SP; Gesnac-P; Gramol-P; Gramol-SP; 
GS-AP; Hifenac-D; Hifenac-MR; HƯenac-P; Icenac-P; Icobit- 
MR; lcobit-P; Icobit-Plus; Icobit-S; Inane-P; lndofenac-P; lnfla- 
hit-P; Inflahit-SP; InHameri; Isiko-Plus; Jacpar; Kaimac-P; 
Kinectine P; Kinectine-MRt; Klcnac-P; Klonac-XS; Kudzu; 
Labace-P; Laden-P; Leofenac-MR; Leofenac-SP; Litonac-MR; 
Litonac-P; Lúonac-SP; Locet-P; Lofen: Mahadol; Mahanac Pro; 
Masai; Maxinac; MaxoBam-A; MDace-P; MDace-SP; Micronac 
Plus; Micronac-MR; MiCTonac Molsec; Morcet Plus; Morcet- 
MR; Morcet; Movace Plus; Movelite Plus; Mover; Movexx Plus: 
Moviz XP; Moviz-3D; Movon-MR; Movon-P; Movon-PT; 
Mumo; Nacku-P; Naid-P; Nello-P; Nimopace A; Nĩplonac-MR; 
Niplonac-P; Nismol-S; Nứmol; Novo-Plus; Kovodase; Novo- 
Ílam-Plus; Novonac-P; Novozox; Nusaid-MR; Nusaid-P; Nusaid- 
SP; Onspot; Opinac; Optiflam-P; Otonac-P; Padnac; Padnac; 
Panace-P; Panace; Panama Plus; Panama-SP; Paratel-AC; Para- 
tel-ACP; Pardo-AP; Zerodol-MR; Zerodol-P.

Ã c e m e t a c i n  IBAN, riNNi 
Acemetacina; Acémétacine; Acemetacinum; Acemetasin; 
Bay-f-4975; indometasinin Glikclik Asit Esteri; TVX-1322; 
AueweTaL(MH.
O[(l-p<hlorobanzoyl-5-methox>'-2-methylindol-3-yl)acety0 
glycolic acid.
C2,HieCIN06=4ì5.8 
CÂS —  53 ì 64-05-9.
ATC —  MOlABil.
ATC Vet —  QM01AB11. 
um —  5V141XK28X.

Pharmacopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8: (Acemetadn). A yellovv or greenish-yellovv, 
crystalline povvder. It exhibits polymorphism. Praaically 
insoluble in vvater; slightly soluble in anhydrous alcohol; 
soluble in acetone. P ro tea from light.

AU cross-references reỉer to entries in Volume A

http://vvww
http://w-.wv
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Uses and Administration
Acemetadn, a glycolic acid ester oỉ indometadn, is an 
NSAID (p. 102.3). Its pharmacological activity is due to both 
acemetacin and its major metabolite, indometacin (p. 71.2). 
Acemetadn is used in rheumatoid arthritis, osteoarthritis, 
and ỉovv back pain, and lor postoperative pain and 
inQammation. Usual oral doses are 120 to 180mg daily ỉn 
divided doses. Acemetadn is eliminated by both hepatic and 
renal routes, although pharmacokinetics are not affected by 
moderate renal or hepatic impairment and appear to be 
unchanged in the elderly.
References.

1. Jones RW, tí ai. Comparative pharmacokinetics oỉ acem etadn in young 
subịects and elderly patients. Br J  Clừĩ Pharmacol 1991; 31; 543-5.

2. H adem an B, Bemstein RM. A cem etadn in che long-term therapy of 
rheumatoỉd arthrỉtỉs. CurrMed Res Opât 1993; 13: 119-26.

3. Chou CT, Tsaỉ YY. A doubỉe-blind, randomized. controlỉed paralỉel group 
study evaluating the eíCcacy and  saíety of acemetacin ỉor the 
m anagement o ỉ ostcoarthritis. In tJ  Clin Pharmacol Res 2002; 22: 1-6.

4. Leeb BF, t í  aỉ. Behandỉung der Gonarthrose: YVirksamkeit und 
VertrâglỉchkcU von retardiertem Acemetacin im Vergleỉch zu Celecoxib. 
Orthopadt 2004; 33: 1032-41.

Adverse Effects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3.

Interactions
For interactions assodated vvith NSAIDs, see p. 107.3.

Pharmacokinetics
Acemetadn is well absorbed aíter oral dosage. Its major 
metabolite is indometadn (p. 71.2) vvhich, after repeated 
doses, is present at higher concenưations than those of 
acemetadn. Acemetadn is bound to plasma proteins to a 
slightly lesser extern than indom etadn. It is eliminated Via 
both the liver and the kidneys.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredienl Preparatìons. Austria: Rheutrop; Qtina: Ran- 
tudil ( ttS ) ; shun Song (®fò); Cz.: Rantudilt; Ger.: Acemeta- 
doc+; Rantudll; Gr.: Gamespin Rantudal; Hung.-. Rantudil; Jpn: 
Rantudil; Malaysia: Acemet; Mex.: Rantudil; phiíipp.: Rantu- 
dilf; Pot.: Rantudil; Port.: Rantudil; Switz.-. Tilur; Turk.: Rantu- 
dil; UK: Emflex; Venez.: Pranex.

Mulri-ingredienl Preparaiions. Arg.i Rucaten Fotte; Rucaten Pre- 
dnisolona; Thai.: Aceo.

Acetanilide
Acetanilid; Acetanilida; Acétanilide; Antifebrin; Asetanilidi;
ALteTaHWinfl; AHTHỘeốpuH.
N-Phenylacetamíde.
CgH9NO=13S.2 
CAS —  103-84-4.
UNII —  SP86R356CC

Pharmacopoeias. In Fr.

Proỉile
Acetanilide, a para-aminophenol derivative related to 
paracetamol (p. 115.1), has analgesic and antipyretic 
propenies. It was replaced by safer analgesics.

PreparaHons
Proprietary Prepararions (details are given in Volume B)

Homoeopathic Preparations. Fr.-. NeurocynesineỶ; Neth.: Neuto- 
cynesinet-

Actarit IrlNNỊ 

Actaritum; MS-932; AKTapMT.
(A-Acetamidophenyl)acẹtic acid.
C,oH„N03=1937 
CAS —  18699-02-0.
UNII —  HW5B6351RZ.

Proỉile
Actarit is reported to be a disease-modUying antirheumatic 
drug. It has been given in the treatm ent of rheumatoid 
arthritis in a usual oral dose of lOOmg three times daily.

Adverse effects. A photosensitivity reaction developed in 
a 52-year-old wotnan one m onth after startũig actarit and 
doxycycline.1 Photopatch tests for both drugs were only 
positive for the patches containing actarit.

1. Kawada A. t í  a i  Photosensitivity due to actarít. Contatí Dtrmatitiỉ 1997; 
36: 175-6.

Use. References.
1. Nakamưra H, tí  ai. Clinical eỉỉects of aaarit ỉn rheumatoid arthritis: 

im provem ent of early disease activỉty mediated by ređuaion  o ỉ serum 
concentracions oí nitric oxỉde. ơ in  Exp Rheumaiol 2000; 18:445-50.

Preparations
Proprietary PreparaHons (details are given in Volume B)

Single-ingredient Preparotions. China: An Ji Xin (Ỉ?~ỂĨ/S:)t; Kai 
Mai Si (SU5.S); Jpn: Mover; Ord.

Adalimumab (BAN, USAN, riNNi 

Adalimumabum; D2E7; LU-200134; Afla/iMMyMa6. 
Immúnoalobulin GI (human monodonal D2E7 heavy Chain 
anti-human tumor necrosis íactor), disulíìde with human 
monodonal D2E7K-chain, dimer.
CAS —  331731-18-1.
ATC —  L04AB04.
ATC Vet —  QL04AB04. 
u m  —  P7S6T7F842.

Uses and Admỉnistration
Adalimumab is a recombinant human monodonal TNF 
antibody that binds speciũcally to TNF-a and blocks its 
interaction with endogenous cell-surface TNF receptors. It 
also modulates biological responses that are induced or 
regulated by TNF. Elevated levels of TNF have been found in 
the affected tissues and íluids of patients with rheumatoid 
arthritis (p. 18.1), axial spondyloarthritis, ankylosing 
spondylitis, and psoriatic arthritis (see Spondyloarthropa- 
thies, p. 18.1), plaque psoriasis (be!ow), and Crohn's disease 
and ulcerative colitis (see Inũammatory Bowel Disease, 
below). Adalimumab is described as a biologìcal disease- 
modilying antirheumatic drug (DMARD).

Adalimumab is used in the treatment of moderate to 
severe, active rheu m ato id  a rth ritis  and active and 
Progressive p so ria tic  arth ritis . In the UK, it is licensed for 
use in patients who have had an inadequate response to 
Standard DMARDs, although in severe Progressive rheu- 
matoid arthritis ít may be used in patients not previously 
treated w ith methotrexate; in the USA, it is licensed for use 
in early disease. Adalimumab is also used in the treatment oỉ 
active anky losing  spondylitis: UK licensed product 
inlormarion recommends that it should only be used in 
patients with severe dỉsease who have had an inadequate 
response to conventional treatment; hovvever, in the USA it 
may be used in early disease. In the UK. it is also used in the 
treatment of severe axial spondy loarth ritis  vvithout 
radiographic evidence of ankylosing spondylitis in patients 
who have had an inadequate response to, or are intolerant 
of, NSAIDs. For all the above indications, it is given by 
subcutaneous injection in a dose o£ 40 mg every other week. 
In the treatm ent of rheumatoid arthritis, UK licensed 
product inlormation recommends that adalimumab should 
be given with methotrexate, although monotherapy may be 
used vvhere treatm ent vvith methoưexate would be 
inappropriate. When used as monotherapy in rheumatoid 
arthritis, some patients may beneíit from increasing the dose 
to 40 mg every week. In the UK, NICE recommends that 
adalìmumab be stopped if there is no adequate response 
after 6 months for the treatment of rheumatoid arthritis, 
and aíter 12 vveeks for psoriatic arthritis or ankylosing 
spondylitis.

Adalimumab is used in the treatment of moderate to 
severe, active C rohn's disease and u lcerative colitis 
unresponsive to conventional treatment; it may also be used 
in patients vvith Crohn's disease who have relapsed while 
taking iníliximab. For both these indications, patients may 
be gi ven an  initial duse of 160 mg subcutaneously on day 1 
(given as four 40-mg injections in one day or rvvo 40-mg 
injections daily for 2 consecutive days), followed by 80 mg 
tvvo weeks latẽr (day 15). After a fiĩrther ttvo vveẽks (day 
29), a maintenance dose of 40 mg every other week may be 
started. There is a high risk of adverse effects assodated vvith 
the above induction dose, consequently, in those with 
Crohn's disease who do not require a more rapid response to 
therapy, UK licensed p rodua information advises that a 
lower dose of 80 mg may be given initíally, íollovved by 
40 mg 2 vveeks later; thereaíter, usual maintenance doses 
may be given. A dinical response is usually seen vvithin 8 or 
12 vveeks of starting ưeatment for ulcerative colitis or 
Crohn's disease, respectively; íor both indications, those 
patients who relapse vvhile on adalimumab may beneíit 
from increasing the maintenance dose to 40 mg every vveek.

In the treatm ent of moderate to severe chronic p la q u e  
psoriasis in patients unresponsive to, or intolerant of, 
conventìonal systemic therapy induding phototherapy, the 
recommended initial dose of adallmumab is 80 mg 
subcutaneously; this may be íollovved by a maintenance 
dose of 40 mg subcutaneously on altemate vveeks, starting 1 
vveek aíter the initial dose. A clinical response is usually seen 
vvithin 16 vveeks of starting treatment.

For the uses of adalimumab in children, and 
recommended doses, see belovv.

Administratíon in children. Adalimumab is used in the 
treatment of active polyarticular juvenile  id iopath ic  
a rth ritis  in điildren. In the UK, it is licensed for use in 
those aged 2 years and older who have had an inađequate 
response to Standard disease-modifying antírheumatìc 
drugs (DMARDs). The dose in children aged 2 to 12 years 
is calculated according to body-suríace and is given subcu- 
taneously: 24 mg/m2 up to a maximum dose of 20 mg in 
those younger than 4 years o{ age and 40 mg in those 
aged 4 to 12 years may be given every other week. Older 
children may receive 40 mg every other week regardless of 
body-surface area. Licensed product inlormatíon also 
recommends that it should be given with methoưexate, 
although monotherapy may be used vvhere treatment 
vvith methotrexate is inappropriate. In the USA, adalimu- 
mab is licensed for use in children aged 4 to 17 years to 
reduce the signs and symptoms of moderately to severely 
active disease; the dose is calculated according to body- 
vveight and is given subcutaneously: those vveighing 15kg 
to less than 30 kg should be given 20 mg every other 
week, while heavier chiỉdren may receive 40 mg every 
other vveek.

In the UK, adalimumab is also licensed ỉor the ưeatment 
of severe, active C rohn 's disease in children aged 6 years 
and older tvho have had an inadequate response to 
conventional therapy, or who have conưa-ỉndications for or 
are intolerant of such treatments. The dose is given 
subcutaneously, according to body-weight: those vveighing 
less than 40 kg should be given an initial dose of 80 mg on 
day 1, followed by 40 mg 2 vveeks later (day 15). Aíter a 
íurther 2 vveeks (day 29), a maintenance dose of 20 mg 
every other vveek may be started. There is a high risk of 
adverse effects assodated vvith the above induction dose, 
consequently, in those who do not require a more rapid 
response to therapy, licensed product iníormation advises 
that a lovver dose of 40 mg may be given initially, íoUovved 
by 20 mg 2 vveeks later; thereafter, usual maintenance doses 
may be given. Patients who have an insuỉỉident response 
may beneGt Irom increasing the maintenance dose to 20 mg 
every vveek. Heavier children may be given the usual adult 
dose (see above) for this indication.

HidradeniHs suppurativa. For mention of adalimumab 
having been used in the treatment of hidradenitis suppur- 
ativa, see under InOiximab, p. 75.1.

Inỉlamtnatory bowel d isease. Adalimumab is used in the 
management of inHammatory bowel disease (p. 1811.3) 
such as Crohn's disease and ulcerative coU ^.1’* It has also 
been tried in children.10' 12

1. Plosker GL. Lyscng-vvilliamson KA. Adaliinumab: in Crohn'5 disease. 
BioDniỊỉ 2007; 21: 125-32.

2. NICE. Iníliximab (review) and adaỉimumab íor the treatment of Crohn’s 
disease (includes a revíevv oí NICE technoỉogy appraỉsal guỉdance 40); 
Technology Appraisaỉ Guidance 187 (ỉssued May 2010). Available at: 
h ttp ://w w w .n ice .o rg .uk /n ice tned ia /live /12985 /48552 /48552 .pd f 
(accesscd 19/10/10)

3. Huang M L t í  a i  Eíhcacy and saíety of adaỉỉmumab in Crohn's disease: 
mcta-analysis of placebo-conưollcd trials. J  Dig Dà 2011; 12: 165-72.

4. Guidi L, tí  al. Updace on the management of Inũammatory bowel 
dỉscase: specific role of adalimumab. ơ ừ t Exp Gastrotnưroỉ 2011; 4:163—
72.

5. VVasan SK. Kane sv . Adalimumab íor the ưeatm ent of inAammatory 
bowel disease. Experĩ Rev Gastrocnttroi Hepatữỉ 2011; 5: 679-84.

6. Reinisch w, tí ai. Adalimumab ỉor induaion oỉ dinical retnissỉon in 
moderateỉy to severeỉy active ulceratỉve colitỉs: results oí a randomised 
comrolled trial. Gut 201 ỉ;  60: 780-7.

7. Sandborn WJ. tí aỉ. Adalimumab inducei and maintains dinical 
rcmission in patients with moderate-to-severe ulcerative colitis. 
Gastroenlerớlogy 2012; 142: 257-65 .el-3 .

8. Burness CB. Kcating GM. Adalimumab: a review of its use ín the 
trcatmcnt of patients w ith ulcerative coỉitỉs. BioDrugs 2013; 27: 247-62.

9. Panacdonc R. tí aỉ. Adalimumab mainiains remission of Crohn's disease 
after up to 4 years o í treatm ent: data írom CHARM and ADHERE. 
Aliment Pharmacoì Tỉỉer 201 3; 38: 1236—47.

10. Vioia F, tí aỉ. Eíĩicacy of adalimumab in moderate-to*severe pediatric 
Crohn's disease. Am J Gasưotnterol 2009; 104: 2566-71.

11. Russeỉl RK, tí ai. A Brìtish Sodety of Paediaưic Gastroenterology, 
Hepatology and Nutrition survey of the effectỉveness and saíety oỉ 
adalimumab ỉn chiỉdren wỉth inAammatory bowel disease. Alimmt 
Pharmacol Ther 2011; 33: 946-53.

12. Hyams JS, tí ai. Saỉety and  eíĐcacy of adaỉỉmumab for moderate to 
severe Crohn's dìsease in chiỉdren. Gastroentavlogy 2012; 143: 365-74. 
e2.

Psoriasis. Adalimumab is used in the treatment of plaque 
psoriasis1"7 (p. 1688.1).

1. NICE. Adalưnumab for the treatment oí aduỉts with psoriasis: 
Technology Appraỉsaỉ Guiđance 146 (issued June 2008). Avaiỉable at: 
http://www.nice.org.uk/nicemediaypdi/TA146Guidance.pdf (accessed 
25/07/08)

2. Papoutsakỉ M, tí  al. Adaỉỉmumab ỉor the treatment of severe psoríasỉs 
and psoriatic arthritis. Expert opừt Bioí Tfưr 20Q8; 8 : 363-70.

3. Traczewskỉ p. Rudnỉcka L  Adalimumab in dermatỡỉogy. Br J  ơ in  
Pharmacoi 2008; 66: 618-25.

4. Croom KF, McCormadc PL. Adalimumab: ỉn plaque psòriasỉs. Am J ơ in  
Drmatol 2009; 10:43-50.

5. Iaconi A, t í  a i  Psoriasỉs and its treatm ent wỉth adaỉimumab. Exptrt Opin 
Bio! Ther 2010; 10:133-52.

6. Leonardi c  tí ai. Efficacy, saĩety and medỉcation cost implícations of 
adalimumab 40 mg vveekỉy dosing in patients w ith psorỉasỉs with

The Symbol t  denotes a preparation no longer actively marketed

http://www.nice.org.uk/nicetnedia/live/12985/48552/48552.pdf
http://www.nice.org.uk/nicemediaypdi/TA146Guidance.pdf
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subbptimal response to 40 mg every other week dosing: results ừom an 
open-label study. S r J  Dcrmàtoề 2012; Ỉ67: 658-67.

7. Saraceno R, tí  aỉ. Adaỉimumab in the treatm ent of plaque-type psorìasis 
and psoriatic anhrítis. Expert opin Biol Ther 20ÌI;  13: 1325-34.

Rheumatoid arthrítis. Some reíerences1'9 to the use of 
adalimumab in rheumatoid arthritis (p. 13.2) and juvenile 
iđiopathic arthritis (p. 12.1).

1. Navarro-Sarabia F, tí ai. Adalimumab ỉor ưearing rheum atoid anhritis. 
Avaỉlabỉe ỉn The Cochrane Database oí Systematic Reviern; Issue 3. 
C hichester John Wiiey; 2005 (accessed 13/06/08).

2. Cvetkovic RS. Scott Lỉ. Adaỉỉmumab: a review of its use in adult patiems 
with rheum atoid anhriiis. BioDrugs 2006; 20: 293-311.

3. Chen Y-F. tí ai. KHS Health Technology Assessment Programme. A 
systematic review oí the effeaiveness oỉ adalỉmumab, etanercept and 
inỉlỉximab (or the treatm ent of rheumatoid anhríĩis in adults and an 
economic evaluaiion of theír cosr-effectiveness (issued November
2006) . Avaiỉabỉe at: http://wvsrw.hta.ac.uk/fuUmono/monl042.pdf 
(accessed 31/10/08)

4. Mease PJ. Adalimumab in the ưeatm ent of anhritiỉ. Thcr ctin Riik Martag 
2007;3 :133-48 .

5. NICS. Adalimumab. etanercept and infliximab for the treatm ent oí 
rheum atoid anhriús (includes a review o( lechnology appraisa! guidance

* 36); Technology Appraisal Guidance 130 (issued October 2007). 
Available at: http://www.nicc.org.uk/nlcemcdia/pdr/TAI30guidance. 
pdf (acccssed 03/11/08)

6. Lovell DJ. tí ai. Pediairic Rheumatology Collaboraiivc Sludy Group. 
Pediatric Rheumaiology Iniemational Trials Organisacion. Adalimumab 
wiih or wíthout mcthotrexate in juvenile rhcưmatnid anhriu ỉ. N Eng1 J 
Med 2008; 359:810-20.

7. N1CE. Adalimumab, etanercept. iníliximab. rítuximab and abaiaccpt íor 
the treatm ent of rheumatoid anhriũs aíter the íailurc of a TNF inhibiior 
(pan  revỉew of MCE technology appraisal guidance 36 and reviciv of 
N1CE technology appraisa! guidancc 126 and 141): Technology 
Appraisal Guídance 195 (issued August 2010). Available at: http:// 
w w w .nice.org.uk/nicem edia/live/13l08/504l3/S0413.pdf (uccessed 
04/11/10)

8. Wỉens A. tí  al. Meia-analysis oí the riíìcacy and saíeiy of adalimumab, 
etanercept. and inniximab íor the treatm ent oỉ rheumotoid arthritis. 
Pharmacotherapy 2010; 30: 339-53.

9. Poddubnyy D, Rudwaleit M. ElCcacy and ỉaíety of adalimumab 
treatm ent ỉn patients with rheumatoid arthrítis. ankylosing ypondylúis 
and psoriatỉc arthTỈtiỉ. Expcrt Opin Drug Saftíy 2011; 10: 655-73.

Spondyioarthropathies. Reíerences1' 13 to the use of adali- 
mumab in ankylosing spondylitis, axial spondyloarthritis, 
and psoriatic arthritis (p. 14.3).

1. Sỉmpson D, Scott Lỉ. Adalimumab: in psoriatic arthritis. Druas 2006; 66: 
1487-96.

2. McLeod c, tí al. NHS Health Technology Aỉỉessment Programme. 
Adalimumab, etanercept and ỉnũúbmab ỉor the ireaưnent of ankyiosíng 
spondylitis: a systematic review and economic evaluaũon {issued August
2007) . Available ai: http://w w w .hta.ac.uk/fultm ono/m onl 128.pdf 
(accessed 31/10/08)

3. Mease PJ. Adalimumab in the treatm ent of arthritis. Ther Clin Risk Manag 
2007; 3: 133-48.

4. Papoutsaki M. tí aí. Adalimumab íor the treatmem of severe psoriasis 
and psorỉatic arthritis. Expert opiit Bioỉ Ther 2008; 8: 363-70.

5. NICE. Adalimuraab. etanercept and iníUximab íor ankylosing spondyl*
ỉtis: Technology Appraisal Guidance 143 (issued May 2008). Available 
au http://www.nice.org.uk/nicemedia/pdf/TA143Guidance.pdi
(accessed 31/10/08)

6. Mease PJ, a aỉ. Adalimumab for long-term treatm ent of psoriatic 
arthriũs: 2-year data ửom  the Adalimumab Eữectivcness in Psoriatic 
A nhritis Trial (ADEPT). Ann Rheum Dừ 2009; 68: 702-9.

7. van der Heijde D, tí al. ATLA5 Study Group. Adalimumab effectiveness 
ỉor the ữeaunent of ankylosing spondylitis is maintained for up 10 2 
years: long-ierm resulti ỉrom  the ATLAS trial. Ann Rheum Dù 2009; 68: 
922-9.

8. Poddubnyy DA. Rudwaỉeit M. Adalưnumab ỉor the treatm ent of 
psorUtỉc arthritis. Exptrt Rev Cỉin Ịmmunol 2009; 5: 671-81.

9. NĨCE. Etanercepu ỉnỉliximab and adaỉimumab íor the treatm ent of 
psoriatíc anhritis (review oỉ technology appraìsaỉ guidance 104 and 
Ỉ25): Technology Appraisal Guidance 199 (issued August 2010). 
Avaỉlable au h itp ://www.nice.org.uk/n»cemedia/livc/13110/50422/ 
50422.pdf (accessed 19/10/10)

10. Poddubnyy D, Rudwaleit M. EÍGcacy and saỉety of adalimumab 
treatxnent in  patients w iih rheum atoíd anhriũs, ankylosing spondyliiis 
and psorỉatìc arthritis. Expert opirt Drug Sa/ety 2011; 10: 655-73.

ỉ  1. Sieper J, tí  đl. EíTicacy and saíery of adủỉimumab in patients wùh 
non-radiographic axial spondyloarthritls: results of a randomised 
placebo-controDed crial (ABmTY-I). Artrt Rheum Dis 2012. Avaỉlable at: 
doũlO .l 136/annrheumdis-2012 201766 

12. Bum ess CB, Deeks ED. Adalimumab: in non-radiographic axiai 
spondyloarthritis. Drugs 2012; 72: 2385-95. 

ỉ 3. Saraceno R. t í  a i  Adaỉimumab ỉn the treatm em  of plaque-type psoriasis 
and psoriatic anhriris. Experr Opin Biai Ther 2013; 13: 1325-34.

Uveilis. Adalimumab has been tried with sorne success in 
the treatm ent of idìopathic uveitis1-2 (p. 1615.1). Uveitis 
can also develop a$ a complicatíon of other inílammatory 
disorders such as rheumatoid arthritis; treatm ent with 
adalimumab may improve ocular symptoms in addition to í 
its effect on the primary disorder. Ị

1. Vazquez-Cobian LB, tí  al. Adalimumab therapy for childhood uveitis. J  1
Pediâtr 2006; 149; 572-5. ị

2. Đieỉter s, tí a i  Adalứnumab ỉn the therapy oỉ uveitis in childhood. Br J  I 
Ophíhabnoỉ 2007; 91: 319-24.

Ị
Adverse Effects, Treatment, and Precautions ị
As for Iníliximab. p. 75.3.

Injection site reactions induding etythema, itching, pain, 
and swelling are the most coramon adverse reactions with 
adalimumab; however, most reactions are mild and do not 
result in drug withdrawal. Other common reactions include 
headache, rashes, back pain, hypenension, paraesthesias. 
increased alkaline phosphate levels, and cough.

Autoantibodìes to adalimumab have been detected. !

Reíerences.
1. Burmeíter GR, t í  ai. Adalimumab: long-term safety in 23 458 patỉents 

ỉrom globai cUnỉcal trỉals in rheum atoid arthrítis. juveniỉe idiopathic 
anhritis, ankylosing spondyliũs, psorỉatic arthrítiỉ. psorỉasis and Crohn'5 
discase. Arm Rheum Dà 2012. Avaiỉable at: doỉ: 10.1136/annrheum dis- 
2011*201244

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Potphyria Cenưe Sweden, classihes adalimumab as 
possibly porphyrinogenic; it should be used only vvhen no 
safer altemative is available and precautions should be 
considered in vulnerable patients.1 

1. The Drug Daiabase íor Acute Porphyria. Available au hỉtp://w w w . 
drugs-porphyria.org (accessed 15/11/11)

Interactions
As for InAiximab, p. 77.3.

Methotrexate is reported to reduce the clearance of 
adalimumab by up lo 44% but licensed product iníormation 

I for the latter States that dosage adjustment for either drug 
j does not appear to be necessary.

; Pharmacokinetics
' Adalimumab is rcportcd to have linear pharmacokinetics at 
í usual dosages. Aíter subcutaneous injection peak concen- 
I trations are reachcd in about 3 to 8 days and bioavailability 
i is estimated to be 64%. The mean terminaì halí-lile is aboui 

2 vveeks. Adalimumab crosses the placcnta and is distribmed 
1 into breast milk.
! Reíerences.
I 1. Nestorov 1. Clìnìcal phùrmacokiuetìcs oi tum or nccrosis ỉactnr 
Ị aniagonists. J  Rhíumatoì 2005; 74 í?uppl): 13-18.

Preparatìons
Proprietary Preporatìons (details are given in Volumc B)

Single-ingredient Preporationỉ. Arg.: Humira; Austral.: Humira; 
Austria: Humira; Belg.: Humira,- Braz.: Humira; Canađ.-. 
Humira; Chile: Humira; China: Humira l& ĩlít:); Cz.: Humira; 
Dertm.: Humira; Fin.: Humira; Fr.'. Humira; Ger.: Humira; Gr.: 
Humira: Trudexa; Hong Kong: Humira; Hung.: Humira: Irl: 
Humira; Israel: Humira; IlaL: Humira; Jpti: Humira; Malaysia: 
Humira; Mex.: Humira; Neíh.: Humira; Norw.: Humira; NZ: 
Humira; Poi: Humira; Pori.: Humira; Rus. Humira (XyMHpa); 
S.Afr.: Humira; Singapore: Humira; Spain: Humira; Swed.: 
Humira; Svvitĩ.: Humira: Turk.: Humira; UK: Humira: ukr.: 
Humira (XyMHpa); USA: Humira; Vcnez.: Humira.

Alfentanil Hydrochloride
IBANM. USAN. rlNNMÍ ®

Alíentaniilihydrokloridi; Alfentanil, Chlorhydrate d'; Alfentanil 
Hĩdroklorur: Alíentanil-hidroklorid; Alíentanilhydrochlorid; 
Alíentanil-hydrochlorid; Alíentanilhydroklorid; Alíentanili 
Hydrochloridum; Alíentanilio hidrochloridas; Alíentanilo, 
hidrocloruro de; Hidrodoruro de alfentaniio; R-39209; 
AnbộeHTBHKt/ia niAPOxnoputn.
W-[l -[2-(4-Ethyl-5-oxo-2-tetrazolin-l -yl)ethyl]-4-(methoxy- 
methyl)-4-piperidyl}propionanilide hydrochloride. 
C21H32N6O3,HCI=453.0
C45 —  71195-58-9 (alỉentanil); 69049-06-5 (anhydrouĩ 
alíenmnil hydrochloride); 70879-28-6 (alíentanil hyárochloride 
monohydrate).
ATC —  N01ẢH02.
ATC Vet —  QN01AH02. 
um —  11S92G0TM.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Alíentanil Hydrochloride). A white or almost 
vvhite powder. Preely soluble in watcr, in alcohol, and in 
methyl alcohol. Protea (rom light.
USP 36: (Alíentanil Hydrochloride). A white to almost 
vvhite powder. Soluble in water; (reely soluble in alcohol, in 
chloroíorm, and in methyl alcohol; sparingly soluble in 
acetone. Store in airtight containers.

Uses and Administration
Alíentanil is a short-aaing opioid analgesic (p. 108.1) 
related to íentanyl (p. 60.2).

Alíentanil is used in surgicaì procedures as an analgesic 
and adjunct to general anaesthctics or as a primary 
anaesthetic. It is also used as an analgesic and respiratory 
depressant in the management of mechanically ventilated 
paúents under intensive care.

AHentanil is given inơavenously as the hydrochloride 
although doses are expressed in terms of the base. Alíentanil 
hydrochloride 108.8micrograms is equivalent to about 
lOOmicrograms of aUentanil. A peak effect may be seen 
within 1.5 to 2 minutes of an injection and analgesia can be 
expected to last for up to 10 minutes; dose supplements are 
therefore required if it is to be used for more piolonged

surgical procedures. It may be given by continuot s 
intravenous iníusion in ventilated patients.

The dosage of alíentanil used depends on vvhether th ĩ  
patient has spontaneous respiration or assisted ventilatio 1 
and on the expected duration oỉ anaesthesia. Doses ai ỉ 
adjusted according to the needs of the patient. Children ma { 
require higher or more írequent doses than adults, whereí s 
the elderly or debilitated patients may require lovver or le: s 
ừequent doses. Obese patients may require doses based o 1 
their ideal (lean) body-weight.

When used as an adjunct in the m a in te n a n c e  c f 
genera l anaesth esia  the initial licensed dose in the UK is £ s 
íollovvs:
• in patients with spontaneous respiration, up to 500 micr- 

ogĩams may be given slovvly over about 30 seconds witii 
supplemeniary doses of 250micrograms

• vcntiỉated patients may be given 30 to 50 micrograms/kg 
with supplements of 15 micrograms/kg. W hen given bv 
iníusion to vcntilated patients there is an initial loading 
dose of 50 to lOOmicrograms/kg given as a bolus or b 1 

infusion over 10 minutes. followed by iníuíion at a rate 
oí 0.5 to 1 microgram/kg per m inute

j Typicjl doscs that have been used in the USA are as tollovvs:
I • for short surgicaỉ prữcedurcỉ o( ỉess than I hottr in patients 

vvith spontaneous respiration or assisted ventilation. the 
dosc is 8 to 20 micrograms/kg; this may be íoliovved by 
supplemcmary doses of 3 to 5 micrograms/kg every 5 10 
20 minutes or an iníusion of 0.5 to 1 miaogram tkg p tr 
minute. Alternatively patients vvith assisted or controlled 
veniilation may be given an initial dose oí 20 t ' ' 
50micrograms/kg, fol!oweđ by supplementary doses of 
to 15 microgratns/kg every 5 to 20 minutes

• in gcmral surgical proìỉdines in patients vvith assisted 0 
controlled ventilation, an initial dose of 50 t( 
75micrograms/kg may be íollovved by an iníusion 0 
0.5 to 3 micrograms/kg per mínute. If allentanil has beet 
given in anaesthetic doses (see below) for the inductioi 
of anaesthesia. iníusion rates may need to be rednced b; 
30 to 50% during the íĩrsi hour of maintenance

Maintenance inlusions o( alíentanil should be stopped 10 t( 
30 minutes belore the anticipated end of surgery.

The dose íor the ind u c lio n  o f an aesth esia  in patients 
vvith assisted ventilation undergoing procedures of at least 
45 minutes is 130 to 245 micrograms/kg. followed by an 
inhalation anaesthetic or maintenance doses of allentanil of 
0.5 to 1.5 micrograms/kg per minute.

For details of doses in children, see belovv.
In the UK, ventilated patients in in ten s iv e  ca re  may be 

given aHentanil initially at an inlusion rate of 2 m g/hour OI 
a loading dose of 5 mg may be gi ven in divided doses over 10 
minutcs or more slovvlv if hỊqtotension or bradycardia 
occur. Therealter a suitable rate of iníusion should be 
determined for cach patient (rates of 0.5 to lOmg/hour 
have been used); patients should be careíully monitored 
and the duration of treatment should not generally exceed 4 
days. During continuous iníusion additional bolus injec- 
tions ol 0.5 to 1 mg may be given if required to providc 
analgesia for short painĩul procedures that may be carried 
out in intensive care.

Alíentaníl is also used as an analgesic in patients with 
spontancous respiration receiving monitored anaesthesia care; 
in the USA, an initial dose of 3 to 8 mici-ograms/kg may be 
íollovved by supplementary doses of 3 to 5 micrograms/kg 
every 5 10 20 minutes or an infusion of 0.25 to 
1 microgram/kg per minute.

Administratíon. AKenianil is usually given by intravenous 
injection or infusion. but has also been given intramuscu- 
larly.1'2 intrathecally.3 orepidurally (see Pain, p. 19.1).

1. Arendt-Nielsen L  ct aỉ. Analgesic efficacy of im alíentanil. Br J Anacsth 
1990; 65: 164-8

2. Virkkilá M, tí  ai. Phârmacokinetics and cííccts of i.m. alíenianil as 
premedicaúon íor day-case ophihalmic surgery in đderly  paũents BrJ  
Anacali 1993; 71: 507-11.

3. Hughes DA. Hill DA. Inirathecal alíentanil w ith and xvỉthoui 
bupivacaine for analgesia in labour. Anaesỉhcsia 2000; 55: 1116-21.

Adminiỉtration in children. In the UK, the BNFC recom- 
mends the nse of intravenous alíentanU in ventilated chil- 
dren as an analgesic and adjunct to general anaesthetics; 
the íollovving doses, given according to age, are suggested: 
for sh o rt p rocedu re s  in patients with assisted ventilation 

by inỳection over 30 seconds
• neonatcs, 5 to 20 micrograms/kg initially, followed by 

supplementary doses ol up to lOmicrograms/kg
• 1 month to 18 years, 10 to 20 micrograms/kg initially, 

lollovved by supplementary doses of up to lOmicro- 
grams/kg

for longer p ro ced u re s  in patients vvith assisted ventilation 
by inỊusion
• neonates, 10 to 50micrograms/kg over 10 minutes 

initially, lollovved by 0.5 to 1 microgram/kg per 
minute

• 1 month to 18 years, 50 to lOOmicrograms/kg over 10 
minutes initially, íollovved by 0.5 to 2 micrograms/kg

All cross-reíerences reíer to entries in Volume A

http://wvsrw.hta.ac.uk/fuUmono/monl042.pdf
http://www.nicc.org.uk/nlcemcdia/pdr/TAI30guidance
http://www.nice.org.uk/nicemedia/live/13l08/504l3/S0413.pdf
http://www.hta.ac.uk/fultmono/monl
http://www.nice.org.uk/nicemedia/pdf/TA143Guidance.pdi
http://www.nice.org.uk/n%c2%bbcemedia/livc/13110/50422/
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per minute (or 1 microgram/kg perm inute vvhen used 
vvith an intravenous anaesihetic)

Similar doses are licensed in the UK for use in children with 
spontaneous respiration or assisted ventilation although age 
ranges are not spedBed; equipment for assisted ventilation 
should be available for use, even for short procedures in 
those who are breathing spontaneously.

Anaesthesia. Alíentanil, like fentanyl (p. 61.2), appean to 
produce fewer circulatory changes than morphine and 
may be preíerred for anaesthetic use, espedally in cardio- 
vascular surgery. It is generally considered to have a short- 
er duration of action than íentanyl. It has been used with 
propoíol to fadlitate intubation, and for total intravenous 
anaesthesia.

For a discussion of the drugs used to íacilitate intubation 
and of opioids such as alíentanil used to control the pressor 
response and the rise of intra-ocular pressure assodated 
with intubation, see Anaesthesia, p. 2028.1. For reference to 
a study indicating that pretteatm ent with alfentanil can 
reduce the pain assodated with injection of propolol, see 
p. 1914.3.

CAESAREAN SECĨION. UK Iicensed product iníormation 
contra-indicates the use of alíentanil beíore damping the 
cord during caesarean section because of the risk of respừ- 
atory depression in the neonáte. A study oi alíentanil 
30micrograms/kg in women uhdergoing caesarean section 
was abandoned aíter massive respiratory depression had 
occurred in 4 of 5 neonates.1 Another study2 in patients 
undergoing elective caesarean section found that although 
matemal haemodynamic responses to intubation were 
minimised when alíentanil lOmicrograms/kg was given 
inưavenously immediately beỉore induaion, neonates in 
the alíentanil group had lower Apgar scores compared 
vvith those in the placebo group.

However, alíentanil has been used successíully to 
minimise haemodynatnic responses to intubation and 
surgery in patients with severe cardiovascular disorders 
undergoing caesarean section.3-4 A baby delivered aíter the 
successíul use of alíentanil 35micrograms/kg in a mother 
with severe aortic stenosis3 was apnoeic and unresponsive 
vvith poor musde tone; the baby responded rapidly to 
naloxone. Alfentanil lOmicrograms/kg immediately before 
induaion  attenuated the cardiovascular response to 
intubation in patients with severe pregnancy-induced 
hypenension4 and was considered a suitable altemative to 
íentanyl 2.5 micrograms/kg; no effect on neonatal monality 
could be attributed to anaesthetic technique. Hovvever, it 
has been suggested that the use of smaller doses of allentanil 
of 7.5micrograms/kg with magnesium sulíate 30mg/kg 
may provide better cardiovascular control.5

1. Leuvver M  tí  a i  Pharmacokỉnetics and pharmacodynamics of an 
equìpỡtem íentanyl and alíentanil dose in m other and ỉníani duríng 
caesarean section. 8 r J  Anaesth 1990; 64: 398P-399P.

2. Gin T. et ai. Alíeruanil given immediacely beíore the induction o[ 
anesthesia for elective cesarean dclivery. Arttíth Anaig 2000; 90: 1167- 
72.

3. Redỉem N. et a i  Aỉỉentanil for caesarean secĩỉon complicated by severe 
aortic stenosis: a case report. Br J Anaestlt 1987; 59: 1309-12.

4. Rom c c ,  Rocke DA. EHccts of alícnỉanil and femanyi on induction oí 
anaesihesia in patients with severe pregnancy-induced hypertcnsíon. Br 
J  Anatsth 1990; 65: 468-74.

5. Ashton WB, et aỉ. A ttenuation of the pressor response to tracheal 
Ỉntubaỉion by magnesium suỉphate vvith and w ithout alíemani! in 
hypertensive proicinuric patients undergoing caesarcan section. Br J  
Anatsth 1991; 67: 741-7.

PHAEOCHROMOCYTOMA. Alíentanil does not release hist- 
amine and vvas o{ value in the anaesthetic management of 
patients with phaeochromocytoma.1 It has a very rapid 
onset of action, good vasodilating properties, and a rela- 
tively short elimination half-life. These patients are oíten 
very somnolent for the íirst 48 hours aíter surgery and 
postoperative opioid dosage requirements may be less 
than expected. AUentaniI iníusion continued into the 
postoperative period allows careíul titration of dosage.

1. Hull CJ. Phaeochromocyioma: diagnosis. preopcratỉve preparation and 
anaesthetic management. B rJ  Anaesth 1986; 58: 1453-68.

Pain. POSTOPERAÍNE ANALCESIA Continuous on-demand 
epidural iníusions of alíentanil 200 micrograms/hour or 
íentanyl 20micrograms/hour provided comparable analge- 
sia to morphine 200micrograms/hour in the early post- 
operative period;1 alíentanil (16 minutes) and lentanyl (13 
minutes) had the advantage of more rapid onset o( analge- 
sia than motphine (44 minutes). Hovvever, some consid- 
ered that there was no overall advantage of epidural over 
intravenous alíentanil either as patient-conưolled analge- 
sia2 or by continuous inhision.3

1. Cbrubasik 3..CI al. Relatỉve analgeỉic poiency ot cpidural ten tanyl 
aU enunil, and m orpbine in trea im en t of postoperative pain. 
Anetíheĩiology 1988; 68; 929-33.

2. Chauvin M, tì  aỉ. Equivalence of postoperative analgesỉa vvr.h patỉent- 
controlled intravenous or rpidural alíentanil. Antsth Analg 1993; 76; 
1251-8.

3. van den Nieuvvcnhuyaen MCO, t ì  al. Epỉdural vs ĩntravenous infusion oỉ 
alĩem anil In the m anagem ént o f postoperative pain following 
laparotomỉes. Acta Anaathaìũl Scand 1996; 40: 1112-18.

Dependence and Withdrawal
; As for Opioid Analgesics, p. 109.1.

I Adverse Effects and Treatment
! As for Opioid Analgesics in general, p. 110.1, and for 
Ị Fentanyl, p. 62.1.

Ị Effeds on the cardiovascular System. Sinus aưest had 
occurred1 during intubation in 2 patients given alíentanil 
30 micrograms/kg.

1. Maryniak JK. Bishop VA. Sinus arrest aírer aHentanil. BrJ Anaeslỉt 1987; 
I 59; 390-1.

j Effects on mental hmction. Like íentanyl, alíentanil 7.5 or 
Ị 15 micrograms/kg intravenously had no effect on memory 
I in healthy subjects.' In another study impairment of 

memory for new lacts did occur 2 hours after operation in 
patients anaesthetised with altentanil 7.5 micrograms/kg, 
but not in those given fentanyl;2 methohexital might have 
contributed to the impairment.

1. Scamman FL. et af. Ventilatory and menra! effeas of alíemanil and 
íentanyl. Acta Anatsthesioi Scanẩ 1984; 28: 63-7.

2. Kennedy DJ. Ogg TW. Alíentanil and memory íuncúort: a comparison 
with ỉentanyl íor day case termination of pregnancy. Anaesthesỉa 1985; 
40: 537-40.

Effects on the respiratory System. Alíentanil, like other 
I opioid agonists, causes dose-related respiratory depression; 
i it is signiíicant with doses of more than 1 mg. Recovery 
Ị has been reported to be taster aíter alfentanil than after 
ị íentanyl (see p. 62.2),12 possibly reỉlecting the shorter 
Ị elimination half-life of alíentanil. Even so, accumulation 
ị  of alíentanil is possible with large doses over a prolonged 
ị period. Protound analgesia is accompanied by marked 
ị respiratory depression vvhich may persist or recur post- 
Ị operatively.

Sudden respiratory arrest usually vvithin an hour aíter 
! the end of alíentanil iníusion has been reported in patients 

who initially appeared to have made a rapid recovery ừom 
anaesthesia;3-5 all responded to treatment with naloxone. 
Close monitoring of respiration in the initial postoperative 
period was recommended and this vvas reinforced by the 

Ị manutacturers;6 íactors such as hyperventilation and the 
use of opioid premedication might enhance or prolong the 
respiratory depressant effects of alíentanil.

1. Andrcws CJH, et aỉ. Ventilatory eíỉects duríng and  aỉter contỉnuous 
inỉusion of íentanyl or alíenianil. B rJ  Anơesĩh 1983; 55: 2 1 IS-16S.

2. Scamman FL et aì. Ventilarory and m cntal cffeas of alfentanil and 
ỉentanyi. Actã Anaesthesiol Scand 1984; 28: 63-7.

3. Sebd PS. et aỉ. Respiratory deprcssion aíter alíemanil iníusỉon. BMJ 
1984; 289: 1581-2.

4. Krane BD, rt al. Aiícntanil and deỉayed rẹspiratory depression: cases 
ị studies and review. Anesth Analg 1990; 70: 557-61.
Ị 5. Stemlo JEG, Sandln RH. Recurrenỉ respiratory depression after total 
ị intravenous anaesthesia with propoíol and aỉíentanil. Anaesthaia 1998; Ị 53: 378-81.
[ 6. Waldron HA. Cookson RF. Respiratory depression aítec alícntanil
I iníusion. BMJ 1985; 290: 319.

Ị Precautions
ị As tor Opioid Analgesics in general, p. 110.3.

ị children. Alíentanil given to preterm iníants undergoing 
Ị paralysis and mechanical ventilation for respiratory dis- 
; tress syndrome resulted in a rapid and signiíicant fall in 
ị heart rate and blood pressure, emphasising that proper 
Ị evaluation of the pharmacological and dinical ettects was 
1 necessary.1

The half-life of a!fentanil is prolonged in neonates and 
accumulation is likely with prolonged use; muscle rigidity 

; may occur and the use of muscle relaxants may be required.
I . MarIow N. et al. Hazards oí analgrsia for newbom  iníams. Arch Dừ Chiìd 

1988; 63: 1293.

The elderly. HHG changes suggested that elderly patients 
had increased brain sensitivity to alíentanil,1 and that 
lower doses might be indicated in older patients for phar- 
macodynamic rather than pharmatokir.etic reasons. See 
also under Pharmacokinetics, p. 20.1.

1. Scott JC. Stanski DR. Decreased femanyì and aỉỉem anii dose 
requirem ents vvith age: a sỉm ultaneous pharm acokinetic and 
pharmacodynamlc evaluation. J  Pharmaeol Exp Ther 1987; 240: 159-66.

Handling. Avoid contaa vvith the skin and the inhalation 
of panides of allentanil hydrochloride.

InAammatory bowel disease. Patients w ith Crohn’s dis- 
ease required higher doses of alfentanil than control 
patients1 although there were no differences in altentanil 
pharmacokinetics between the 2 gToups of patients.

I. Gesỉnk-van der Veer BJ. t í  ai. Iníluence of C rohn's dỉsease on the 
pharmacokineticỉ and pharmacodynamlcs of alíentanil. Br J  Anaesth 
1993; 71: 827-34.

Porphyrid. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes alíentanil as prob-

ably not porphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Daíabase for Acuie Porphyria. Avaìỉable at: http://w w w . 
drugs-porphyria.org (accessed 22/10/11)

; Pregnancy. UK licensed product iníormation 
Ị contra-indicates the use of aưentanil in labour, or beíore 
: damping of the cord during caesarean section, because 
Ị placental transíer means there is a TĨsk of neonatal respir- 
I atory depression.

I Interactions
I For interaaions associated with opioid analgesics, see 
I p. 111.2.

Drugs that depress the hean or increase vagal tone, such 
; as beta blockers and anaesthetic dmgs, may predispose 
ì patients given alíentanil to develop bradycardia and 
I hypotension. Use of alíentanil w ith non-vagolytic neuro- 
j muscular blockers may produce bradycardia and possibly 
; asystole.

The metabolism of alỉentanil vía the cytochrome P450 
isoenzyme CYP3A4 may be reduced by potent inhibitors of 
thìs ìsoenzyme, resulting in a risk of prolonged or delayed 
respiratory depression. Reduced doses of aUentanil may be 
required if given with a CYP3A4 inhibitor such as 
cimetidine, diltiazem, erythromydn, fluconazole, iơacon- 
azole, ketoconazole, or ritonavir.

Antibacteríals. The elimination half-life of alíentanil was 
Ị increased and dearance decreased when given aíter a 7- 
I day course of oral erythromyãn in healthy subjects.' Pro- 
’ longed respiratory depression has also occurred in a 32- 
Ị year-old man given allentanil during anaesthesia after 
Ị three 1-g doses of erythromycin in the 24 hours beỉore 
I surgery.2 In another study of healthy subjects, the dear- 
ị ance (three-compartment model) of alíentanil was 
Ị reduced by 70% in those given oral troleandomyãn}
I Other hepatic enzyme inhibitors and drugs interiering 
ỉ with hepatic blood flow might also aữect the dearance of 
I alfentanil.
ị 1. Bankowski RR. t ì  al. Iahibitian of aỉtentanỉỉ m eubolữm  by erythro- 

mycỉn. ơin Pharmacoỉ Thtr 1989; 46: 99-102.
2. Bartkowskỉ RR. McDonnell TE. Prolonged alỉentanil effea foIlowỉng 

; erythromydn adminisnatlon. Ancsthaiology 1990: 73: 566-8.
Ị 3. Kharasch ED. tì  al. The role of cytochrome P450 3A4 in alIenunU 
I dearance: implicatìom for interindỉvidual variability in disposition and 

perioperalỉve drug interaaions. Anetìhesĩology 1997; 87: 36-50.

i Antihmgals. Azole antilungals such as fluconazoỉe, ketocon- 
\ azole, or voriccmazole can inhibil the metabolism of alíent- 
! anil. In a study,1 giving alíentanil 1 hour after intravenous 
Ị or oral fluconazole decreased the clearance of alíentanil by 
Ị 60 and 55%, respectively and increased the mean half-life 
; of allentanil from 1.5 hours to 2.7 and 2.5 hours, respec- 
[ tively. Similarly, another study2 íound that giving alíent- 
I anil 1 hour aíter oral voriconazole decreased the clearance 
ị of alfentanil by 85% and increased the mean half-life of 
‘ alíentanil to 6.6 hours.

1. Palkama VJ, tí ai. The eíỉecỉ of intravenous and oral íluconazole on che 
pharmacokinetỉcs and pharmacodynamics oí intravenous alíentanil. 
Anetth Analg 1998; 87; 190-4.

I 2. Saarỉ TI. tí ítI. Voriconazoỉe. but not terbinaíỉne. raarkedly reduces 
aưentanil clearance and proiongs itỉ halỉ-ỉiỉe. Clin Pharmaeol Ther 2006; 
80: 502-8.

Pharmacokinetics
Aíter parenteral doses alíentanil hydrochloride has a rapid 
onset and short duration of aaion. Allentanil is about 90%

Ị protein bound and has a small volume of distribution. Its 
’ terminal elimination half-life is about 1 to 2 hours. It is 
; metabolised in the liver; oxidative N- and O-dealkylation by 
Ị the cytochrome P450 isoenzyme CYP3A4 leads to inactive 
; metabolites, whĩch are excreted in the urine. AHentanil 
; crosses the blood-brain barrier and the placenta and has 
■ been detected in colostrum.
ị AHentanil is less lipid-soluble than íentanyl, but more so 
Ị than morphine. Ít is highly bound to plasma proteins, 
ị mainly to cq-add glycoprotein. Decreased lipid solubility 

can be expected to limit penetration of the blood-brain 
barrier when compared with íentanyl, but the majority of 
unbound alfentanil is unionised and can rapidly gain access 
to the CNS. Alíentaniì has a smaller volume of distribution 
than íentanyl and its elimination half-life is shorter. The 
manufacturers have given values for a three-compartment 
pharmacokinetic model with a đistribution halMUe of 0.4 to 
3.1 minutes, a redistribution haU-Uíe of 4.6 to 21.6 minutes, 
and a terminal elimination half-life of 64.1 to 129.3 minutes 
after single bolus injections of 50 or 125micrograms/kg. 
Accumulatíon is less likely than with íentanyl, but can 
occur aíter repeated or continuous dosage especiạlly in 
patients vyith reduced clearance. The mean elimination 
halMiíe reported is usually about 90 tninutes.-but thls is 
reduced in children (p. 20.1) and increased in the elderly 
and neonates (p. 20.1), in hepatic impairment (p. 20.2), in 
the obese (p. 20.2), and during cardiopulmonary bypass 
(p. 20.1).

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viiĩ)

http://www
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Rcvicws.
1. Hull CJ. The phannacokỉnetỉcs oí alỉentanil in m an. Br J  Anaesth 1983; 

55 (suppl 2): 157S-164S.
2. M ather LE. CUnỉcal pharmacokỉnetỉcs o í ỉentanyỉ and its new er 

derivaùves. ơ ỉn  Pharmacokintí 1983; 8 :422-46 .
3. Davis PJ. Cook DR. Clỉnical phannacokinetlcs oí the newer imravenous 

anaesthetíc agents. Qừt Phứnruưokintí 1986; I I :  18-35.
4. Bodenham  A, Park GR. Alíentanỉỉ iníusỉom  In patientỉ requiring 

intensỉve ca re. ơ in  Pharmacokintí 1988; 15: 216-26.
s. Schoỉz J, t í  ai. Ciỉnỉcaỉ phannacoldnetỉcs of alíentaniL íentaoyl and 

sufentanlL ơ in  Pharmaakintí 1996; 31 :275-92.

Administration. CONTINUOUS NTRAVENOUS INIVStON. Small 
studies of aưentanil by continuous inữavenous iníusion1'3 
havc íound pharmacokinetic parameters to be similar to 
those after a single bolus iiỹection, but with some contlict- 
ing results. In 29 patỉeuts undergoing orthopaedic surgery 
an initial bolus intravenous injection of allentanil 
50micrograms/kg was followed by intravenous iníusion of 
1 microgram/kg per minute, continued for 44 to 445 min- 
utes; a second bolus injection of 50micrograms/kg was 
given immediately beíore incision and an additional bolus 
in jeaion  of 1 mg given if necessary.4 The lime course of 
the plasma-allentanil concentratĩon fitled a tvvo-compan- 
mental model in 26 patients. Terminal hall-lives varied 
widely from 56 to 226 minutes (mean 106 minutes). the 
highest values being mainly in patients over 60 ycars. 
There vvas no signiíicant correlation betvveen pharmacoki- 
netic parameters and the duration of the iníusion or the 
total dose. Plasma clearance and vohtmes of distribution 
did not correlate signiíicantly vvith body-vveight although 
steady-state volume of distdbution was enlarged vvith 
increasing age. The mean estimated steady-state concen- 
tration was 293 nanograms/mL (range 147 to 636nano- 
grams/mL).

1. Fragen RJ, tí a i  Pharmacokỉnetics of Ihciníusion of alíc-nianìl in man. Br 
J Aruưsth 1983; 55: 1077-81.

2. Shaỉer A. t í  ai. Pharmacokineúcs and pharmacodynamics oí alíentaniỉ 
inỉusions during general anesthesia. Anesth Aĩtalg 1986; 65: 1021-8.

3. Reitz JA, tí ai. The pharmacokinetics oỉ aUemanil in gynccologic surgical 
patícnts. J  ơ in  Pharmacoi 1986; 26: 60-4.

4. van Beem H, tí al. Pharmacokinetics of alíemanil during and after a íixed 
rate inhision. B rJ  Anaesth 1989; 62: 610-15.

tNĨRAMUSCUtAR. Scc The Elderly, belovv.

Bums. The volume oỉ distribution and toỉal dearance of 
alĩentaniỉ were reduced and its elimination halỉ-Iiĩe pro- 
ionged in patients wiứi bum s.1 This was due, in part, to 
raỉsed concenưations of a 1-add glycoprotein leading to 
increased protein bindỉng.

1. MacSe AG, tí a i  Disposition of aỉtcmanỉi in bum s paríenư. Br J Anatsih 
1992; 69: 447-50.

Cardiopulmonary bypass. The elimination haU-liíe of 
alỉentanil increased from 72 minutes belore cardiopulmo- 
nary bypass to 195 minutes afterwards in 5 patients.1 This 
was attributed to an  increase in volume of distribution, 
based in part on a diỉution-ỉnduced decrease in plasma 
protein binding. Others2-3 ỉound that on starting cardio- ị 
pulmonary bypass total serum concentrations of allentanil I 
were halved, mainly because of dilution of d|-acid glyco- I 
protein and an increase in unbound alíentanil. I

1. Hug cc, a  «/. Aỉtentanỉl phannacoluneiics ỉo patỉem s beíore and atier Ị
carđiopulinonary bypass. A nath  AnaiỊ 1983; 62; 266. i

2. K um ar K.e ta L  The e ỉĩe a  of cardiopulmonary bypass on plasma protein Ị
binding of altentanU. E u rJ  Clin Pharmaaỉ 1988: 33: 97-52. I

3. Hynynen M  ữ  al. Plasma concentraiion and protein binding of Ị
aưem anỉỉ durìng high-dose íníusion tor cardiac surgery. Br J  Anaesth ị 
1994; 72: 571-6" I

children. Alíentanil has been shovvn to have a shorter i 
elimination haỉỉ-Iiỉe (about 40 nũnutes) and a smaller í 
volume of distribution in children than in adults.1 How- 1 
ever, the haU-Uỉe of alỉentanil is prolonged in neonates. I 
See also Hepatic Impairment, beIow. I
1. Meỉsteỉman c et aỉ. A comparìson of altentanil pharm acokinetia in ! 

chỉỉdren and adults. Anathaiology 1987; 66: 13-16. I
1

Tlie etóerly. Plasma clearance of alíentanil after a single i 
intravenous dose of 50 micrograms/kg was reduced in Ị 
patients more than 65 yeaxs old when compared vvith that ' 
in  healthy young adults.1 Mean eliminatìon half-li(e vvas 1 
137 m inutes in the elderly and 83 minutes in the young ; 
adults. Volumes of distribution vvere similar and it was I 
considered that reduced dearance might be due to I 
decreased hepatic metabolism in the elderly. In a study in Ị 
male patients the terminal elimination halỉ-li(e of alíent- 1 
anil increased with age, although dearance was not signư- Ị 
icantly aổected.2 In patients given aHentanil 1 micro- I 
gram/kg per tninute by continuous inưavenous infusion ị 
during orthopaedic surgery,3 terminal halMife increased Ị 
linearly with age in those older than 40 yeais and steady- 
state volume of dìstiibudon was enlarged wdth inơeasing 
age; dearance did no t correlate signihcantly vvith age and 
was thought to be more variable duríng a continuous 
inhision in long-term surgery than alter a single bolus 
injection. Others have reported4 tha t the effeas of age on ! 
aUentanil pharmacokinetics are dependent on gender. In 1 
this study total plasma dearance decreased and terminal ị 

half-liíe increased with increasing age in women, but not i

in men. It has been suggested that this eííect in vvomen 
may be more dependent on menopausal status than on 
age.5

In a study6 in elderly patients plasma concentrations of 
alíentanỉl were greater and the maximum concentration 
occurred earlier when alíentanil was injected into the 
deltoid m usde compared with ũỹection into the gluteal 
musde.

ỉ . Heỉmers H. t í  ai. Alỉentaniỉ kinetìcs in the eỉderly. Cỉin Pharmaeoỉ Ther 
1984; 36: 239-43.

2. Scott J C  Stanskỉ DR. Decreased íentanyl and alíem anil dose 
requirem em s w ỉth  age: a sim ultaneous pharm acokỉnetỉc and 
pharmacỡdynamỉc evaluaiiun. J Pharmacol Exp Thrr 1987; 240: 159-66.

3. van Beem H. t í  ai. Pharmacokinetics oí alíentanỉl duríng and  after a fíxed 
rate iníusion. Br J Anaesth 1989; 62: 6 Ỉ0 -Ỉ  5.

4. Lemmens HJM, tí  al. InAuence of age on the pharmacokinetỉcs of 
alíentanil: gender dependence. Clỉn Pharmaeokintí 1990; 19:416-22.

5. Rubio A, Cox c . Sex. age and alỉentanil pharmacokineũcs. Clirt 
Pharmacokirttí 1991; 21: 81.

6. Virkkilă M, tí aĩ. Pharmacokinetics and  eííects of i.m. alíentanil as 
premedication íor day-case ophthalmic surgery in eỉderly patienĩỉ. B rJ  
Anaesth 1993; 71: 507-11.

! Hepatic impairment. Total plasma dearance and protein 
j binding of allentanil were decreased in patients with alco- 
I holic cirrhosis when compared with control subjects. Hlim- 

ination half-life was prolonged from 90 to 219 minutes in 
j the cirrhotic patients íollovving a single intravenous dose 
i of 50 micrograms/kg and vvas attributed in part to altera- 
ì tions in binding sites of ai-aád  glycoprotein.1 There might 
I be different effects on allentanil disposition in parients 
I vvith non-alcoholic árrhosis or other liver disorders.2 The 
: pharmacokinetics of alíentanil were apparently not 
Ị aílected in children with cholestatic hepalic disease 
ị vvhereas clearance was reduced postoperatively in 3 
Ị patients who had undergone liver transplantation.3
ỉ 1. Perríer c. tí ai. A iíenuni] phorraacokinetics in paỉients wiih rirrhosis. 

AmslhesiolOíỊy 1985; 62: 480-4.
2. Bovver s, tí  aì. EÍÍL-cts of diííercnt hepatic pathologies on disposition oí 

alíentanU in anacsthrúzed patienis. B rJ  Anaexth 1992; 68: 462-5.
3. Davts PJ, tí al. Eííects oí cholcstatíc hepatic diseasc and chronic renal 

ỉaiỉure on alícntanỉl pharmacokincúcs in chiỉdren. Amsth Analg 1989; 
68: 579-83.

obesity. The pharmacokinetics of allentanil arc reportedly 
altered in obesity.1 Elimination halí-lile was 172 minutes 
in 6 obese patients compared with 92 minutes in 7 who 
vvere not obese. Plasma clearance of allentanil vvas also 
decreased. although others2 íound that obesity had no 
effect on dearance, but it did have a direct relationship 
vvith the volume of the Central compartment.

1. Beniley JB. tí al. Obesity and alíencanil pharmacokưietics. Antsỉh Analg 
1983; 62: 251.

2. Maiưc PO, tí al. Populaúon pharmacokincũcs of alíentanil: the averagc 
dose-pỉasma concentratìon relatíonship and interindividual variabiliiy 
in paúents. Anesthesioiogy 1987; 66: 3-12.

Renal impairment. The pharmacokinetics of alíentanil 
vvere not atíeaed  significantly in adults1 or children2 with 
chronic renal lailure. In another study3 increased volume 
oí distrìbution o[ allentanil at steady State vvas associated 
with decreased plasma protein binding in patients with 
chronic renal íailure.

1. Van Peer A, tí ai. Alíentanỉl kinetics in renal insuíỉiciency. Eur J ơirt 
Pharmacol 1986; 30: 245-7.

2. Davis PJ, tí  aì. Ehccts of cholestatic hepatic disease and chronic renaỉ 
íaiỉure on aiỉenianil pharmacokincúcs in chiỉdren. Ancsth Analg 1989; 
68: 579-83.

3. Chauvin M, tí  aỉ. Pharmacokineiics oí alỉenun iỉ in ch ro ni c renai íailure. 
Anesth Artalg 1987; 66: 53-6.

Preparations
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preparations. Arg.: Brevaíen; Austrai
Rapiíen; Auslria: Rapilcn: Bclg.: Rapilen; Braz.: Allast; Rapiỉen; 
Chile: Rapiíen; Cz.: Rapilen; Venm.: Rapden; Fin.: Rapiíen; Fr.: 
Rapiíen; Ger.: Rapilen; Cr.; Rapiíen; Hong Kong: Rapden; 
Hung.: Rapilent; Irl.: Rapiíen; Israel: Rapiíent; Hat.: Pentalim; 
Mex.: Rapiíen; Nelh.: Rapiíen; Norur.: Rapilen; NZ: Rapiíen: 
Port.: Rapiíen; S.Afr.: Rapiíen; Singapore: Rapiíen; Spain: 
Fanaxal+; Limiíen; Swed.: Rapiíen; Switz.: Rapiíen; Turk.: 
Rapưen; UK: Rapilen; USA: AHenta; Vcnez.: Rapilen.

Pharmacopoeial Preparationỉ
USP 36: Alíentanil Injection.

Aiminoprofen íriNN i

Alminoproíène; Alminoproíeno; Alminoprofenum; AnbMn- 
Honpo<í>eH.
4-[(2-Methylallyl)amino]hydratropic acid.
C,3H,;N02=219.3 
CAS —  39718-89-3.
ATC —  M01AE16.
ATC Vet —  QM01AE16.
UNII —  0255AHR9G1

Pharmacopoeias. In Jpn.

Proỉile
Alminoproíen, a propionic acid derivative related t( 
ibuproíen (p. 68.2), is an NSAID (p. 102.3). It has beer 
used in inHammatory and rheumatic disorders in oral dose 
of up to 900 mg daily.

Preparatìons
Proprietary Preparations (detalls are given in Volume B) 
Single-ingredìent Preparatíons. Fr.: MinaUene.

A lo x ỉp rin  IBAN, ríNNị

Acetilsalicilato de polioxoaluminio; Aloksipriini; Aloxiprina; 
Aloxiprine; Aloxiprinum; AnoKCMnpnH,
CAS —  9014-67-9.
ATC —  B01AC15; N02BA02.
ATC Vet —  QB01AC15; QN02BA02. 
u m  —  6QT214X4XU.

Pharmacopoeias. In Br.
BP 2014: (Aloxiprin). A polymeric condensation product of 

: aluniinium oxide and aspirin. A fine. vvhite or slightly pink 
I povvder, odnurless or alniost ođourless. It contains not less 
! than 7.5% and not more than 8.5% of aluminium and not 
ị less than 79.0% and not more than 87.4% of total 
! salicylates, calculated as aspirin, C.>H80 4. both calculated 

with relerencc 10 the dried substance. Praaically insoluble 
in vvater. in alcohol, and in cther; slightly soluble ir 
chloroíorm.

i
Profị/e
Aloxiprin, a polymeric condensation product of aluminiutr 
oxide and aspirin, has aa ions simiiar to those of aspirir 
(p. 22.2); aloxiprin 600 mg is equivalent to about 500 mg o! 
aspirin. Aloxiprin has been used as an analgesic and 
anti-inílammatory in musculoskeletal and joint disorders. Ii 
has also been used in the treatment and prevention of 
thromboernbolic disorders.

Preparations
Proprietory Preparations (details are given in Volume B) 
Single-ingredienl Preparatíons. Cz.: Superpynn.

Multí-ingredient PreparaHons. UK: Askitf.
Pharmacopoeial Preparations
BP 2014: Aloxiprin Tablets.

Aluminium Aspirin
Acetilsalicilato de aluminio; Aluminum Acetylsalicylate; 
Aluminum Aspirin; Aluminum Bis(acetylsalicylate); Aspirin 
Aluminium; AcnnpnH AniOMHHHùi; A/1IOMHHMM AcnMpnHa. 
Bis(2-acetoxybenzoa'LO-ơ)hydroxya!uminium. 
C'eHisÃlOọ=402.3 
CẴS —  23413-80-1.
UNII —  E33TS05V68.

Pharmacopoeias. In Jpn.

ProẸỊe
Aluminium aspirin is a salicylic acid derivative (see Aspirin, 
p. 22.2) that has been given orally in the management of 
lever, pain, and musculoskeletal and joint disorders.

Preparations
Proprielary Preparations (details are given in Volume B) 
Mulli-ingredìent Preparatíons. Indon.: Remasalt.

Amfenac Sodium ÍBANM. USAN, dNNMì 

AHR-5850; AHR-5850D; Amfénac Sodique; Amfenaco sódico; 
Natrii Amíenacum; Haĩpnỉi AMỘeHan.
Sodium (2-aminc-3-benzoylphenyl)acetate monohydrate. 
C,sH1jNNa03,H2ũ=295.3
CAS —  51579-82-9 (amỉenac); 61618-27-7 (amỉenac sodium). 
u m  —  PPF9V8J28Y.

ProỉỊịe
Amlenac sodium, an arylacetic derivative, is an NSAID 
(p. 102.3). Ít has been given orally for the relieí of pain and 
inữammation.

Preparatíons
Proprietary PreparaHons (details are given in Volume B) 
Single-ingredient Preparations. Ipn: Fenazox.

All cross-reíerences reíer to entries in Volume A
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Aminophenazone ỊriNNí

Amiđazofen; Amidopyrine; Amidopyrine-Pyrámidon; Ami- 
nofenatsoni; Aminofenazon; Aminofenazona; Aminophéna- 
zone; Aminophenazonum; Aminopyrine; Dimethylaminoan- 
tipyrine; Dimethylaminophenazone; AMMH0ỘeHa30H. 
4-Dimethylamino-1,5-dimethyl-2-phenyl-4-pyrazolin-3-one. 
C,3H17N3Ó=231.3 
CAS — 58-15-1.
ATC —  N028B03.
ATC Vet —  QN02BB03.
UNII —  017Ỏ4YP3MO.

Pharmacopoeias. In It.

Profile
Aminophenazone, a pyrazoIone derivatíve, is an NSAID 
(p. 102.3), but the risk of agranulocytosis is suíhàently great 
to render it unsuitable íor systemic use. Onset of 
agranulocytosis may be sudden and unprediaable. 
Aminophenazone has been used as salts or complexes, 
including topically as the salicylate.

Precautions. CARGNOGEN1CĨỈY. Aminophenazone may be 
regarded as a potential cardnogen because it has reacted 
readily with nitrous acỉd tọ íorm dimethylnitrosamine.1 
The reaction was catalysed bỵ thiocyanate present in the 
saliva particularly in smokers.,

1, Boyland E, W alker SA. Caialysíỉ oí the reaction of aminopyrine and 
nitrite by thiocyanate. ArzneìmiUtlfữrsdiung 1974; 24: 1181-4.

Preparations
Propriehiry Preparotìons (detaìls are given in Volume B) 
Single-ingredient PreporaHons. Hung.: Germidd.
Multì-ingredient Preparations. Hung.: Antineuralgica; Demalgon; 
Demalgonilt; Dolort; Gertnìcid-C; Keíalgin; Meristin; /tai: Vir- 
dex; Mex.: F!umil.

Ammonium Salicylate
Salicilato de amonio; AMMOHMiă CannLỊMnaT.
C7H,N03=155J2
CÁS —  528-94-9.
UNII —  0T3Q18Ỉ657.

Profile

1 N-[(1-Methyl-5-p-toluoylpyrrol-2-yl)acetyl]glycine omethox- 
I yphenyl ester.
I C24H24N2O5=420.5 
Ị C4S —  87344-06-7.
I UNII —  323A00CRO9. 
ị

Profi‘/e

Amtolmetin guacil is an NSAID (p. 102.3) that is an ester 
prodrug of tolmetin (p. 139.1). Ít is used in painful and 
inllammatory disorders in oral doses of 600 to 1200mg 
daily.
References.

1. Biasi G, Marcoỉongo R. Effìcacia e tollerabilità deiramtolmetỉna guadl 
nel ưattam ento deirartrosi in ỉase di riacutizzazionc. Mintrva Med 2001; 
92: 315-24.

2. Jajic z tí ai. Gastrointesũnal safety of amtoìmetin guacyl ìn comparíson 
vvith celecoxib in patients vvith rheumatoid anhritis. ơ in  Exp Rheumatol 
2005; 23: 809-18.

Preparations
Proprietory PreparaEons (details are given in Volume B) 
Single-ingredient Preparatíons. ĩtaỉ.: Artricol: Artromed; Eufans.

Amyl Salicylate
l50amyl Salicylate; Isopentyl Salicylate; Saiicilato de isoamilo; 
Salicilato de isopentilo; AMnncariMUMnaT.
3-Methylbutyl 2-hydroxybenzoate.
C,2H,6Ó3=208.3 
CÃS —  87-20-7. 

u m  —  M 25E4ZM R0N.

Pharmacopoeias. In Fr.

Proỉile
Amyl salicylate is a salicylic acid đerivative used topically in 
rubeíacient preparations similarly to methyl salicylate 
(p. 92.1) for its analgesic and anti-inĐammatory actions. It 
has also been used in períumery.

Preparations
Proprietary Preparatìons (details are given in Volume B)
Multì-ingredient Preparations. Arg.: Atomo Desinflamante C; 
Atomo Desinflamante Familiar; Atomo Desinílamante: Rati 
Salil Crema; Fr.: Baume Saint-Bemard.

Ammonium salicylate is a salicylic acid derivative used 
topically in rubefadent preparations similarly to methyl 
salicylate (p. 92.1) for the relieí of pain in musculoskeletal 
and joint disorders.

Preparations
Proprietary Preparations (details are given in Volume B) 
Multi-ingredient Preparalions. UK: Radian-B.

Ampiroxicam ỊBAN, riNNỊ 

Ampiroxicamum; CP-65703; AMnnpoKCUKaM. 
4-[l-(Ethoxycarbonyloxy)ethoxy]-2-methyl-W2-pyridyl-2H- 
1,2-benzothiazine-3-carboxamide 1,1-dioxide. 
02082̂ 3075=4475 
Ỏ ừ —  99464-64-9.
UNII —  0PV32JZB1J.

ProỊiỊe
Ampiroxicam is an NSAID (p. 102.3) that is reported to be 
metabolised to piroxicam (p. 125.3). It has been given orally 
for the reliet of pain and inílammation particularly in 
musculoskeletal disorders such as rheumatoid arthritis and 
osteoarthritis.

Adverse effects. Photosensitivity reactions have occuưed 
during ampiroxicam treatment.1'3

1. Kunim ajỉ Y. Ampiroxicam-inđuced photosensitivúy. Cortíaa Dermatitìs 
1996; 34: 298-9.

2. Toyohara A, et al. Ampiroxicam-induced photosensũivùy. Contact 
Drrmatitìs 1996; 35: 101-2.

3. Chishiki M, t t  aỉ. Photosensitỉvity due to ampiroxicam. Dermatology 
1997; 195: 409-10.

Preparations
Proprietary Preparotions (details are given in Volume B) 
Single-ingredienl PreporaHons. Jpn: FIucam.

Amtolmetin Guacil ỊriNNỊ

Amtolmetina guacilo; Amtolmétine Guacil; Amtolmetinum 
Guacilum; MED-15; ST-679; AMTo/iMeTMH Tyaunn.

Anakinra IBAN. USAN, riNNi 
Anakinrum; rhlL-1 ra; r-metHulL-1 ra; AHaKMHpa. 
A^-L-Methionylinterleukin 1 receptor antagonist (human 
isoform x reduced).
C4S —  143090-92-0.
ATC —  L04AC03.
ATC Vet —  QL04AC03.
UNII —  9013DUQ28K

Uses and Administratìon
Anakinra is a recom binant receptor antagonist of 
interleukin-1 (p. 2533.3), an inflammatory mediator 
tound in the plasma and synovial ũuid of patients with 
rheumatoid arthrítis. Anakinra is described as a biological 
disease-modifying antirheumatic drug (DMARD).

Anakinra is used for the treatment of the signs and 
symptoms of moderate to severely active rh eu m ato id  
a rth ritis  in patients who have had an inadequate response 
to methotrexate or another DMARD alone (but see belovv). 
In the UK, it is only licensed íor use vvith methotrexate; 
hovvever, in the USA, it may be given either alone or with 
another DM ARD, although not One that inhibits TNF (see 
Interactions, p. 22.1). The usual dose is 100 mg once daily by 
subcutaneous injection. The dose should be given at about 
the same time each day.

Anakinra is also used in the management of cryopyrin- 
associated  period ic  syndrom ẹs (CAPS) including neo- 
natal-onset multisystem inflammatory disease (NOMID) 
[also known as chronic inlantile neurological, cutaneous, 
articular syndrome (CINCA)], familial cold auto-inflamm- 
atory syndrome (FCAS), and Mudde-Wells syndrome 
(MWS), which are rare inherited auto-inflammatory 
disorders (below) in adults and children from 8 months of 
age who weigh at least 10 kg. The usual initial dose is 1 to 
2 mg/kg daily by subcutaneous ữỳection; patients vvith mild 
disease may be maintained on this dose. In those with 
severe disease, the dose may be incrcased if necessary, after 
1 to 2 months in steps of 0.5 to 1 mg/kg; the usual 
maintenance dose is 3 to 4mg/kg daily. A maximum dose o( 
8 mg/kg daily should not be exceeded. Once-daily hỹections 
are recommended; however, the dose may be divided to 
give twice daily. In severe CAPS, evaluation of clinical 
symptoms, inHammatory markers, and inflammation of the

CNS induding the inner ear and eyes are recommended 
after the first 3 months of therapy and every 6 months 
thereaher until patients are well controlled, at which point, 
CNS and ophthalmological monitoring may then be carrieđ 
out annually.

For use oí anakínra in patients with renal impaứment, 
see below.

Anakinra has been tried in septic shock and graft-versus- 
host disease in ơansplant redpients, but results were 
disappointing.

Administration in children. Anakinra is licensed for use in 
children and adolescents for the tteatment of cryopyrin- 
assodated penodic syndromes (CAPS). For doses see Uses 
and Administration, above.

Adminisiration in renal impairment. Caution may be 
advisable if anakinra is used in patients vvith renal impair- 
ment. A study1 in patients vvith varýing degrees of renal 
íunction indicated that no dosage adjustment was needed 
for anakinra in patients with mild or moderate renal 
impairment but dosage on altemate days appeared advisa- 
ble in  those vvith severe renal impairment. u s  licensed 
product ỉnỉoimation also recommends altemate-day dos- 
ing in patients with severe impainnent or end-stage dis- 
ease (creatinine dearance less than 30mL/minute). How- 
ever, in the UK, licensed product information 
conơa-indicates use in those vvith this degree of impair- 
ment.

Dialysis does not affect anakinra concenơations to any 
signihcant degree.

1. Yang B-B, tí  ai. Pharmacokỉnetỉcs oỉ anakỉnra in subjects w ith diỉỉerent 
levcls of rcnal hinctỉon. Clừt Phamacoỉ Ther 2003; 74: 85-94.

Cryopyrin-assoảated periodic syndromes. Anakinra is a 
recombinant interleukin-1 (IL-1) receptor antagonist that 
inhibits the binding of the proữdlammatory cytokines, EL- 
la  and IL-ip, to H -l receptors, thus tưneliorating systemic 
and organ inHammation. It is used in the ưeatment of 
cryopyrin-assodated periodic syndromes (CAPS), which 
are rare inherited auto-inflammatory disorders assodated 
vvith excessive production of n .- l .1-4

1. Ncven B. et ai. Long-term eBicacy of the interleukin-1 receptor 
antagonist anakỉnra in ten patíents w ỉth neonatal-onset multỉsystem 
inũatnmatory disease/dironic inỉantíỉe neurologic cutaneous. artỉcuỉar 
syndrome. Arthritis Rheum 2010; 62: 258-67.

2. Kuemmerle-Desdiner JB, etaỉ. Eỉỉỉcacy and safety o( anakinra therapy 
in pediatrìc and aduit patients with the autoìníỉanunatory MuckIe*WeỉU 
syndrome. Arthritù Rlieum 2011; 63: 840-9.

3. Rigante D, tí  aỉ. Long-tenn response aỉter 6-year ưeatm ent vvith 
anakinra and onset oí íocal bone erosion ỉn neonatal-onset mui ti System 
inílammatorydisease (NOMID/CINCA). Rheumatol Int 201 ỉ; 31:1661-4.

4. Sỉbley CH. et aỉ. Sustained response and prevenúon of damage 
progression ỉn patỉents wìth neonatal-onset multìsystem ìnAammatory 
disease treated wíth anakinra: a cohort study to determine three* and 
Cye-year outcomes. Arthriiis Rheum 2012; 64: 2375-86.

Familial Mediterronean íever. For mendon ol anakinra 
having been tried in íamilial Mediterranean íever, see 
p 605.1.

Rheumotoid arthríiis. In the UK, anakinra is licensed ỉor 
the ưeatment of rheumatoid arthritis1' 10 (p. 13.2) in 
patients with an inadequate response to methotrexate 
alone; however. NICE11 does not recommend its use 
except in the context of a controlled, long-term clinical 
study.

1. Bresnihan B, rt aỉ. Treatment oí rheumatoid arthritis vvith recombinant 
human interieukin-1 receptor antagonist. Arthritis Rheum 1998; 41: 
2196-2204.

2. Cohen s. tí ai. Treatment oí rhcumatoid arthriũs with anakinra, a 
recombinant human imer!cukin-ỉ receptor antagonist. in combination 
with methotrexate: results oí a twenty-lour-week. m ulúcenter. 
randomized. doublc-blind. placcbo-controllcd tríal. Arthrítis Rlỉtum 
2002; 46: 614-24.

3. Nuki G. etal. Long-term saíery and maintenance of dinical improvement 
íoliovving treauncnt wíth anakinra (recombinant hum an interleukin-1 
recq)tor antagonlst) in patỉents with rheumatoỉd arthriiis: extension 
phase of a randomized. double-blind. pỉacebo*conưolled tríal. Anhritis 
Rheum 2002; 46: 2838-46.

4. Heischmann RAt tí  aỉ. Anakinra, a recombinant hum an interleukin-1 
reccptor antagonist (r-metHuư.-lra), in patients wỉth rheumatoid 
arthntis: a large, ỉntem ational multicenter, placebo-conưolled triaỉ. 
Arthrừà Rheum 2003; 48: 927-34.

5. Schiữ MH. Durabílity and rapỉdity of response to anakỉnra in patients 
vvith rheumatoỉđ arthricis. Drugs 2004; 64: 2493-2501.

6. Waugh J. Perry CM. Anakỉnra: a review of ỉts use in the managem ent of 
rheumatoid arthntis. BioDmgs 2005; 19: 189-202.

7. Redí A. The u$e of anakinra ĩn juvenile arthritis. Curr Rkeumatol Rep 
2005; 7: 434-40.

8. den Broeder AA. t í  ai. Observatíonal study on eỉScacy, saỉety, and drug 
survival oí anakinra in rheumatoid arthrỉtú  padents ỉn dinical praaice. 
A m  Rheum Dừ 2006; 65: 760-2.

9. Burger D, tí  ai. Is IL-1 a good theiapeutỉc target in the treatm ent oỉ 
arthritis? Btst Pratí Ra ơ in  Rheumatol 2006; 20: 879-96.

10. Mertens M. Singh JA. Anakinra ỉor rheum atoid arthritís. Available in 
The Cochrane Database of Systematic Revỉews; Issue 1. Chichester John 
VVUey; 2009 (accessed 20/10/09).

11. National Coỉỉaboratỉng Centre íor Chronỉc Conditỉons/NICE. Rheumat- 
oid arthrítỉs: nationaỉ clinỉcal guideline ỉo r management and treatm ent 
ỉn adults (ỉssued February 2009). Avaiỉable at: http://www.nice.org.uk/ 
nicemedia/pdỉ/CG79FuIỈGuỉdeỉine.pdỉ (accessed 20/10/09) -

The Symbol t  denotes a preparatíon no longer actively marketed
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Advềrse Effects and Precautions
Mild to moderate injection site reactions with symptoms of 
erythema, bruising, svvelling, and pain are common vvith 
anakinra particularly in  the first m onth of ưeatm ent. Other 
common reactions indude headache, nausea, diarrhoea, 
and abdominal pain. Antìbodies to anakinra may develop. 
Allergic reactions such as rashes have been reported rarely; 
ư a severe allergic reaction occurs, anakinra should be 
stopped and appropriate ưeatment given.

Serious iníections have been reported w ith anakinra, 
particularly in patients with asthma. These inỉections are 
mainly bacteríal, such as cellulitis. pneumonia, and bone 
and jom t iníections. More rarely, opportunistic iníections 
involving fungal, mycobacterial, and viral pathogens have 
also been seen. Anakinra should be stopped in those who 
develop a serious iníection. In addition, therapy should not 
be started in patients with active iníections, induding 
chronic or localised iníections; caution is recommended in 
those with a history of recurrem iníections or with 
underlying conđitions thai may predispose to iníections.

A small decrease in absolute neutrophil count (ANC) is 
commonly seen with anakinra treatment; hovvever. true 
neutropenia (ANC < 1500cells/mm3) is rare. Ucensed 
product iníormation recommends that neutrophil counts 
should be taken beíore starting anakinra and periodically 
throughout treaunent. UK licensed intormation recom- 
mends monthly monitoring during the íirst 6 months and 
then quarterly thereaíter; u s  licensed inlormation requires 
monthly monitoring for the ũrst 3 months and then 
quarterly monitoring for a period of up to 1 year. Anakinra 
should not be started in patients with neutropenia. Small 
reductions in the total white blood cell and platelets counts 
and a small increase in eosinophils have also been noted. 
Anakinra is also assodated with an increased inddence of 
lymphoma in patíents vvith rheumatoid anhritis.

For caution in patients with renal impairment see under 
Uses and Administration, p. 21.3.

Effech on the cardiovascular System. A 29-year-old 
woman vvith reừactory adult-onset Still's disease devel- 
oped shortness of breath, which progressed to cardiore- 
spiratory íailure, 3 months aíter being started on anakin- 
ra;1 although resusdtation was tried, the patient died. The 
authors considered that the role of anakinra in this event 
was undear, particularly as the patient had shovvn some 
evidence of myocardial or pulmonary dystunction beíore 
starting the drug.

1. Ruiz PX eí ai. Cardỉac death in a paúem  vvith adulỉ-onset SúH’s di*casc 
ưeated with the iotericukin ỉ receptor inhibitor anakinra. Ann Rheum 
Dà 2007; 66: 422-3.

Effeds on the skin. Inílanưnatory lesions at injection sites 
were reported in 5 patients aíter anakinra use.1 The 
lesions were erythematous, oedematous, painíul, and Ị 
itchy plaques, and vvere seen within 16 days of starting i 
treatment. Treatment with anakinra was completely I 
stopped in 1 patient and interrupted in 2 other patients; Ị  
when reintroduced, one patient developed abdominal I 
pain, dyspnoea, and tadal and abdominal erythema with 
pruritus.

A patient with rheumatoid arthritis developed psoriasis 9 
months after starting anakinra therapy;2 the lesions 
hnproved signihcantly when the drug was stopped and 
with topical cortìcosteroids and vitamin D therapy.

1. Vila AT, a  al. Adverse cuianeous rcactíoDS 10 anakinra in patiems wi!h 
rheum atoid anhrìcis: dmicopsthological study oi five patiem s. Br J 
Dcmatoí 2005; 153: 417-23.

2. Gonzáỉez-López MA. et al. Nevv-onsei psoriasis íollovving ưeatm eni with
th e im erleuk ia -ỉ receptoraniagonist anakm ra. Br JD em aío l2008; 158: !
1146-8. ị

ỉ
Porphyrỉa. The Drug Database for Acute Porphyria, com- Ị 
piled by the Norwegian Porphyria Cenưe (NAPOS) and ! 
the Potphyria Centte Svveden, dassiũes anakinra as prob- ị 
ably not poiphyrinogenic; ít may be used as a drug of lirst Ị 
choice and no precautions are needed.1 ;

1. The Drug Database ỉor Acute Porphỵria. Available at: hup.7/>v*,wv. 
drugs-poiphyria.org (accessed 15/11/11)

Interactions
Live vacđnes should not be given vvith anakinra as its effect Ị 
on vacdne eỉBcacy or the risk ol iniectìon tiansmission is '• 
unknown. ị

The risk of serious iníection and neutropenia is increased Ị 
when anakinra and etanercept are used together (see under ị 
InAiximab, p. 77.3); a similar effect may occur vvith other j 
TNF antagonists. The use of anakinra with etanercept or I 
other TNF inhibitors is not recommended. Ị

i

Pharmacokinetics :
Aiter subcutaneous doses, peak plasma concentrations of Ị 
anakinra occur Ũ1 3 to 7 hours. Its terminal half-life is about Ị 
4 to 6 hours. Anakinra is excreted mainly in the urine. I

Reíerences.
1. Urien s. et ai. Anakinra pharmacokinetỉcs in children and adolescents 

w ith systemỉc-onset juvenile idiopathỉc arthritỉs and  autolnQammatory 
syndromes. BMC Pharmacoỉ Toxicoi 2013; 14: 40. Avaiỉable at: hup:// 
www.bioraedcentral.com/content/pdf/2050-651 l-14-40.pdf (accessed
08/11/13)

Preparations
Proprietary Preparolions (details are gí ven in Volume B)

Single-ingredient Preparotiom. Austral.: Kineret; Austría: Kiner- 
et; Canad.. Kineret; Cz.: Kineret; Denm.: Kineret; Fin.: Kineret; 
Fr.: Kineret; Ger.: Kineret; Gr.: Kineret; 7rỉ.: Kineret; Israel-. 
Kineret; Itaỉ.: Kineret; Neth.: Kineret; Norw.: Kineret; Pol.: 
Kineret; Pprt.: Kineret; Spain: Kineret; Swed.: Kineret; UK: 
Kineret; USA: Kineret.

í Anileridine IBAN, riNNi

I Anileridiiní; Anileridin; Anileridina; Aniléridine; Anileridinum;
Ị AHnnepMflHH.

Ethyl 1-(4-aminophenethyl)-4-phenylpiperidine-4-carboxy- 
I late.
; C22H28NA=352.5 
: CÃS —  144-14-9. 
i ATC —  N01AH05. 
ị ATC Ver —  QN01AH05.
: UNII —  71Q1A30279.

' Pharmacopoeias. In us.
ị USP 36: (Anileridine). A vvhite to yellovvish-vvhite. 
ị odourless or practically odourless, crystalline povvder. 
ì When exposed to light and air it oxidises and darkens in 
: colour. It exhibits polymorphism, and oí tvvo crystalline 
ị íorms observed, One melts at about 80 degrecs and the other 
' at about 89 degrees. Very slightly soluble in water; soluble 1 

in 2 of alcohol and 1 in 1 of chloroform; soluble in etherbut 
Solutions may be turbid. Store in airtight containers. Proiect 
ừom light.

Anileridine Hydrochloride IBANM, riNNMỊ 

Anileridina, hidrodoruro de; Aniléridine, Chlorhydrate d'; 
Anileridini Hydrochloridum; Hidrocloruro de anileridina; 
AHMnepnflMH3 rMflpoxnopnfl.
C22H?aN20 2,2HCI=425.4 
CAS —  126-12-5.
UNII —  915Q054DLC.

pharmacopoeias. In us.
USP 36: (Anilcridine Hydrochloride). A vvhite or nearly 
white odourless crystalline povvder. Soluble 1 in 5 of vvater 
and 1 in 80 of alcohol; practically insoluble in chloroíorm ị 
and in ether. pH of a 5% solution in vvater is 2.5 to 3.0. Store I 
in airtight containers. Protect írom light. 1

Anileridine Phosphate IBANM, ríNNMỊ 

Aniléridine, Phosphate d'; Ani^ridini Phosphas; Fosfato de 
anlleridina; AHMnepnpitHa OocộaT.
C22Hỉ3N2O2,HJPO4=4505 
CAS —  4268-37-5.
UNII —  3584484N8V.

P ro ỉiỉe  ị

Anileridine. a phenylpiperidine derivative, is an opioid ị 
analgesic (p. 108.1) chemically related to pethidine \ 
(p. 121.3) and vvith similar actíons. It has been used as the Ị 

hydrochloride in the management of moderate to scvere : 
pain. Anileridíne has also been given by injeaion as the I 
phosphate. Ị

Preparations
Pharmacopoeial Preparationỉ
USP 36: Anileridine Hydrochloride Tablets; Anileridine Injec- 
tion.

Aspirin /SAN/

Acetilsalidltco, ácido; Acetilsalicilo rũgstis; Acetilszaliólsav; • 
Acetylsal. Acid; Acetyisalicylic Add; AcetylsaliCylsaure; 
Acetylsalicylsyra; Adde acétylsalicylique; Acidum Acetylsali- 
cylicum; Asetllsalisilik Asit; Asetyylisalisyylihappo; Kwas 1 
acetylosa!icylowy; Kyselina acetylsalio/lová; Polopiryna; I 
Salicylic Acid Acetate; AcnnpMH. I
O-Acetylsalicylic acid; 2-Acetoxybenzoic acid. Ị
C9HsO4=1S0J I
CAS —  50-78-2. Ị
AĨC —  A01AD05; B01AC06; N02BA01. ị
ATC Vet —  Q.AŨ 1AD05; QBO1AC06; QN02BA01. ị
um  —  R16C05Y76E. ị

NOTB. The use of the name Aspirin is limited; in so ne 
countries it is a trade-mark.

Compounded preparations of aspirin may be represen ed 
by the following names:
• Co-codaprin {BAN)—aspirin 50 parts and code ne 

phosphate 1 part (w/w)
• Co-codaprin (PEN)—aspirin and codeine phosphate. 
Pharmacopoeias. In Chín., Eur. (see p. vii), lnl„ Jpn, us, a nd 
Vieí.
Ph. Eur. 8: (Acetylsalicylic Add; Aspirin BP 2014). white or 
almost white, crystalline powder or colourless crystíls. 
slightly soluble in water; íreely soluble in alcohol. Store in 
airtight containers.
USP 36: (Aspirin). w h ite  crystals. commonly tubular or 
needle-like, or vvhite crystalline povvder; odourless or has a 
íaint odour. Is stable in dry ain in  moist air it gradually 
hydrolyses to salicylic and acetic adds. Soluble 1 in 300 of 
vvater, 1 in 5 oí alcohol, 1 in 17 of chlorotorm, and 1 in 10 to 
15 of ethen sparingly sơluble in absolute ether. Store in 
airtight containers.

! Uses and Administrơtion
i Aspirin is a salicylate NSAID and has many properties in 
! common with non-aspirin NSAIDs (p. 102.3). Aspirin and 
i other salicylates have analgesic, anti-infiammatory. and 
1 antipyretic properties; thcy a a  as inhibitors of the cntyme 
: cydo-oxygenase, vvhich results in the direct inhibition of 
i the biosymhesis of prostaglandins and thromboxanes írom 
I arachidonic add (see p. 2598.1). Aspirin also inhibits 
: platelct aggregation; non-acetylated salicylates do nol.

Aspirin is used íor the relief of mild to moderate pa n 
! such as hcadache, dysmcnorrhoea, myalgias, and dẽnril 
I pain. It has also been used in the management oí pain ar d 
I inAammation in acute and chronic rheumatic disordí 'S 

such as rheumatoid arthritis, juvenile idiopathic arthrit s, 
osteoanhritis, and ankylosing spondylitis. In the Ưcatme \t 
of minor lcbrile conditions, such as colds or influenz J, 
aspirin can reduce temperature and relieve headache ard 
joint and muscle pains.

Aspirin is also used ÍOT its antiplatelel activity in the 
initial treatmcnt of cardiovascular disorders such as angina 
pectoris and myocardial inlarction and íor the prevention of 

! cardiovascular evcnts in patienls at risk. Other such uses 
I inđude the treatment and prevention of cerebrovascular 
Ị disorders such as stroke. For further details sec Antiplatelet 

Therapy, belovv.
Aspirin is usualíy taken orally. Gastric irritation may be 

reduced by taking doses aíter food. Various dosage lorms are 
ị available induding plain uncoated tablets, bulíered tablets.
Ị dispersible tablets, enteric-coated tablets. and modilied- 

release tablets. In some instances aspirin may be given 
rectally by supposúory.

The usual oral dose of aspừin as an analgesic and 
antipyretic is 300 to 900 rng, repeated every 4 to 6 hours 
according to clinical neeđs. to a maximum of 4 g daily. The 
dose as supposituries is 450 to 900 mg every 4 hours to a 
maximum of 3.6 g daily.

Plasma-salicylate concentrations of 150 to 300 micro- 
grams/mL are reqiáred for optimal anti-inflammatory 
activity (but see also Adverse Eííects, p. 24.2). Doses need to 
be adjusted individually to achieve optimum concentra- 
tions. Generally doses of about 4 to 8 g daily in divided doscs 
are used for acute rheumatic disorders such as rheumatoiđ 
aithrilis or osteoarthritis. Doses of up 10 5 .4g daily in 
divided doses ir.ay be sulhcient in chronic conditions.

Indicaúons for aspirin therapy in children are extremel” 
limited because of the risk of Reye's syndrome (see unde 
Adverse Elíects. p. 25.3ị. but include Kavvasaki disease (se! 
p. 23.3). and juvenile idiopathic arthriús and StiITs diseasi 
(see Rheuniaiic Disorders, p. 24.1).

Sodium aspirin has also been used for the treatment o 
pain and íever.
H om oeopathy

Aspirin has bcen used in homoeopathic medicines unde: 
the lollovving names: Acetylsalicylicum acidum; A.cetylsa, 
ac.

Administration in children. Indications for aspirin therapy 
in children are extremely limited because of the risk o( 
Reye s syndrome (see undcr Adverse Elíeas, p. 25.3). For 
harther inlormation, including some doses. see Antiplatele: 
Therapy. Kavvasaki Disease, and Rheumatic Disorders 
belovv, p. 23.3. and p. 24.1. respectively.

Antìpỉatelet therapy. Aspirin is an inhibitor of the enzyme 
cydo-oxvgenase. [he ac tion  being considered to be due to 
an irreversible aceiylation process.
• In blood platelets such enzyme inhibition prevents the 

synthesis of ihromboxane A2, a compound which is a 
vasoconstrictor. causes platelet aggregation, and is thus 
potenúally thrombotic.

• In blood vessel vvalls the enzyme inhibition prevents the 
synthesis of prostacyclin. vvhich is a vasodilatoi, has

A1I cross-relerences reler to entries in Volume A

http://www.bioraedcentral.com/content/pdf/2050-651
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anti-aggregating properties, and is thus potentially 
anti-thrombotic.

Aspirin therefore appears to have opposing biological 
effects. The duration of these effects, however, may differ, 
with the effects on the vascuỉar tissue generally being shorterthan 
the effects Oìt the platelets (although the anirnal spedes studied. 
the type of blood vessel used, and the prevailing 
experimental conditions may alter the results). The 
difference may be explained by the fact that vascular cells 
regain the ability to regenerate prostacydin in a lew hours 
but platelets are unable to re-synthesise cyclo-oxygenase, 
which results in no new thromboxane A2 being produced 
for about 24 hours until more platelets are released by the 
bone marrow; as platelet activity in bone marrow may also 
be aííected by aspirin it is generally considered that aspirin 
only needs to be given once daily for inhibition of platelet 
aggregation to occur. The ínhibitory effect on thromboxane 
is rapid and unrelated to serum concenưations of aspirin, 
probably because of the inactivation of cydo-oxygenase in 
platelets in the presystemic drculation. Since the effect is 
unrelated to systemic bioavailability, modiíied-release and 
dermal delivery preparations whích do not achieve high 
systemic concenưations of aspirin are being developed to 
limit extraplatelet eííects of aspirin. Inhibition is cumulative 
on repeated dosage, and it has been estimated that a daily 
dose oí 20 to 50 mg will result in  vữtually complete 
suppression of platelet thromboxane synthesis vvithin a few 
days. Large doses of 150 to 300 mg can produce maximum 
suppression almost instantaneously.

Uses. Aspirin’s antiplatelet activity has led to its use for 
the treatment or prevention of a variety of disorders.1"7
• It is used as part of the initial t r e a tm e n t of unstable 

angina (p. 1254.3) and is given in the early treatment of 
myocardial infarction (p. 1257.1); it is atso of beneHt in the 
initial ưeatment of acute ừchaemic stroke (p. 1269.2).

• Aspirin is used for its combination of anti-inflammatory, 
antipyretic, and antiplatelet activity in the treatment of 
Kawasaki disease (see below). It is also used to ơeat 
thrombotic symptoms assodated with antiphospholipid 
syndrome, such as occurs in patients with SLE (p. 1613.3), 
and has been recommended for prophylactic use in 
pregnant patients vvith antiphospholipid antíbodies who 
are at risk of íetal loss. The thrombolytic aa ion  of aspirin 
has also led to its use in thrombotic thrombocytopenic 
purpura (see Thrombotic MicToangiopathies, p. 1159.1). 
Aspirin provides a modest reduction in risk of pre- 
ecỉampsia and its complications (see Hypertension, 
p. 1251.1) and is recommended in some vvomen.

• It is of value for the p rev en tio n  of cardiovascular events 
in patients at high risk, induding those with stable or 
unstable angina, current or previous myocardial 
iníarction, ischaemic stroke, or transient ischaemic 
attack8-9 (see Catdiovascular Risk Reduction, p. 1246.1).
Ít has also been used in the long-term management of 
atrial nbrillation (see Cardiac Arrhythmias, p. 1266.1) for 
th e  p re v e n tio n  of s tro k e  in  p a t ie n ts  vvith 
contra-indications to warfarin or if there are no other 
risk íactors for stroke.

• The value of aspirin for p rim ary  p rev en tio n  of 
cardiovascular events, particularly myocardial in/araion 
and íừokc depends upon the accurate estimation of 
overall cardiovascular risk but routine use is probably not 
justified in healthy individuals.7' 12 Published evidence of 
unequivocal beneíit vvith low-dose aspirin in such 
patients is lacking; turthermore, there is an increased risk 
of gastrointestinal haemorrhage with long.term ưeat- 
ment.
Although evidence suggests aspirin may provide some 
protection against venous thromboembolism (p. 1274.1) in 
hospitalised patients, anticoagulants are preíerred since 
they are much more effective. However, it is ; 
recommended for use in preventing thrombotic i 
complications associated with procedures such as í 
angioplasty and coronary bypass graíting (see Reperíu- 
sion and Revascularìsation Procedures, p. 1259.2). 
Aspirin has been given as an adjunct to patients vvith 
peripheral arterìal thTomboembolism (p. 1273.3) to prevent 
propagation of the do t and also to prevent postoperative 
complications. Antiplatelet therapy is recommended as 
part of aggressive cardiovascular risk reduction measures 
in patients w ith perìphcral arterial occlusive disease 
(p. 1272.3), although a meta-analysis13 of small and 
short-term studies did not Bnd a statistlcally signihcant 
beneht (i.e. 12% relative risk reduction) of its use on 
cardiovascular events vvhen compared with placebo or 
dipyridamole.
The beneíit of aspirin for the primary prevention of 
cardiovascular events in patients with diabetes mellituỉ 
and vvho -have no other cardiovascular risk ỉactors 
remains to be determined. Use may be recommended in 
those at increased risk (see Diabetes-assodated Cardio- 
vascular Disease, p. 465.3 for íurther details).
The value of adding aspirin to anticoagulants for the 
prophylaxis of thromboerabolism in patients vvith 
prosthetic heart vaỉvei (see Valvular Heart Disease,

p. 1264.3) is also still to be lirmly establíshed. It is 
usually recommended as an adjunct in patients with 
other risk íactors. Aspirin alone may be considered in 
patients with bioprosthetic valves who do not require 
antỉcoagulation.

Several pharmacologỉcal studies have attempted to find a 
dose of aspirin that would inhibit synthesis oí platelet 
thromboxane A2 vvhile sparing the effea on prostacydin 
production14-14 but it has been pointed out3 that in patients 
vvith vascular disease accompanying or caused by 
endothelial dysíunction, such as in atherosderosis, a 
selective sparing of vascular prostacyđin production may 
not be obtained at any effective antiplatelet dose. Hovvever, 
the dinical relevance of inhibiting the synthesis of 
prostacydin may have been exaggerated.17 Experimental 
evidence indicates that aspirin is thrombogenic only at 
extremely high doses (200mg/kg), far exceeding the 
minùnum dose required to inhibit prostacydin production. 
Also aspirín is dinically eữective as an antithrombotic drug 
at doses tha t inhibit the synthesis oi prostacyclin. Further 
support for the lack of importance of inhibitìon of 
prostacỹđin synthesis comes from epidemiological studies 
in patients with arthritis given large doses of aspirin and 
patients w ith congenỉtal cyclo-oxygenase deíidency; 
neither of these groups of patients have experienced an 
excess of thrombotìc episodes.

In a meta-analysis conducted by the Antithrombotic 
Trialists' Collaboration8 daily doses of 75 to 325 mg 
appeared to be equally eữective for theữ antiplatelet effect; 
doses greater than 500 mg did not appear to be superior and 
caused more gastrointestinal adverse eííects. Whether doses 
less than 75 mg offer the same eííicacy with reduced 
gastrointestinal toxidty is unknovvn (see EHects on the 
Gastrointestinal Tract, p. 24.3). The meta-analysis con- 
duded that for the long-term prevention of serious vascular 
events in high-risk patients, a daily dose of aspirín in the 
range of 75 to 150mg should be eííective; ư an immediate 
effea is required as in the initial treatment of acute 
myocardial iníaraion, acute ischaemic sơoke, or unstable 
angina, a loading dose of 150 to 300 mg may be given. Other 
analyses18 have made similar dose recommendations. 
However, another revievv19 has suggested that doses as 
low as 75 or 80 mg daily may be inadequate for the primary 
prevention of sưoke and mỵocardial iníarction; it was 
considered that the most appropriate dose of aspirín for 
primary prevention vvas 160mg daily. Aspirin should be 
chewed or dispersed in water; chevving a tablet of aspirin 
ensures that some buccal absotption occurs.

The use of aspirín in ch ild ren  is limited because of the 
rìsk of Reye’s syndrome (see under Adverse Effects, p. 25.3); 
hovvever, it may be spedfically indicated in those at risk of 
clot íormation after cardiac surgery or íor the prophylaxís of 
stroke in high-risk children. The BNFC has suggested oral 
doses of 1 to 5 mg/kg (up to a usual maximum of 75 mg) 
once daily in  neonates and children up to 12 years oí age; 
older children may be given 75 mg daily.
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18. Campbell CL eí aỉ. Aspirin dose for the prevention oí cardỉỡvascuỉar 
disease: a systematỉc review. JAMA 2007; 297: 2018-24.

19. Dalen JE. Aspỉrin to prevent heart attack and stroke: what's the right 
dose? Am J ủed  2006; 119:198-202.

BehẹeKs syndrome. For reíerence to the use oí aspirin in 
the management of vasculitic symptoms of Behẹet's 
syndrome, see p. 1601.1.

Cataract. Evidence to support or disprove the hypotheãs 
that aspirin has a protective eííect against catarad forma- 
tion is considered incondusive. A study in the USA in 
over 22 000 males conduded that low-dose aspirin 
(325 mg on altemate days) for 5 years was unlikely to 
have a major eKect on catarad íonnation but that a 
slightly decreased risk for ca taraa extraction could not be 
exduded.1 In a later study2 in the UI< ophthalmic exami- 
nation of over 1800 patients who were receiving 300 mg 
to 1.2 g of aspirin daily for ưansient ischaemic attacks 
íailed to confirm any protective effea. Re-analysis3 of the 
results of the original u s  study identiBed additional cases 
of cataract íormation or extraction aỉthough these cases 
did not affect the overall condusions of the original study. 
However, when the study patients were foUowed up over 
15 years, observational da ta4 suggested that the use of 
low-dose aspirin may, in fact, increase the risk of cataiact 
development. It vvas considered that íurther studies were 
needed to establỉsh the role of long-term aspirin in catar- 
a a  prevention.

ỉ . Seddon JM. et a i  Low dose aspirin and rísks oí ca ta raa  ỉn a randomỉsed 
triaỉ oỉ us physicians. Anh Ophthalmaỉ L991; 109: 252-5.

2. UK-TIA Study Group. Does aspirín a ffea  the ra te  oỉ cataract íormation? 
Cross-sectìonai resuỉts during a randỡnúsed double-blỉnd placebo 
controlỉed tiiaỉ to prevent serious vascular events. Br J  Ophthaỉmol 1992; 
76: 259-61

3. Christen WG, ct al. Low-dose aspirin and rísk oỉ cauract and subtypes ỉn 
a randomized trial oỉ u.s. physicians. Ophthalmic Epidtmioỉ Ỉ998; 5:133— 
42.

4. Christen WG, et al. Aspirin use and risk oỉ cataract ỉn postthaỉ follovv-up 
of Physiáans' Health srudy L A n h  Ophthabnol 2001; 119:405-12.

Dysmenorrhoea. Drugs such as aspirin and other NSAEDs 
that inhíbit prostaglandin production through inhibinon 
of cydo-oxygenase are eííective drugs in the treatment of 
dysmenorrhoea (p. 8.2).

Fever. Methods for controlling íever (see p. 11.3) indude 
the use of antipyretics and/or phyãcal cooling methods 
(although the value of the latter is questionable). Para- 
cetamol, salicylates such as aspừin, and some other 
NSAIDs are the main antipyretics used. However, salicy- 
lates are generally contra-indicated for the management of 
íever in children because of the possible Iink between 
their use and the development of Reye's syndrome (see 
under Adverse EKects, p. 25.3).

Headache. Aspirin is often used for the symptomatic 
treatment of various types of headache induding migraine 
(see p. 670.3) and tension-type headache (see p. 671.3). 
Aspirin given at the onset of symptoms can successEully 
treat an acute attack of migraine. However, absorption 
may be poor due to gastric stasis which is commonly pre- 
sent in migraine. For this reason dispersible and etỉerves- 
cent preparations and compound preparatìons containing 
drugs such as metodopramide which relieve gastric stasis 
have been advocated.
References.
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Kowasoki disease. Aspirín has been gíven in regimens 
with normal immunoglobulins to children with Kawasaki 
disease (p. 2405.2) because of its anti-inũammatory, 
antipyretic, and antiplatelet aCTivity.1’4

The usual practice is to use an anti-inũammatory 
regimen until the íever has settled and then convert to an 
antithrombotic regimen. The BNFC recommends an oral 
dose of aspirin 30 to 50mg/kg daily in 4 divided doses in 
children aged 1 month and over (neonates may be given 
32mg/kg daily in 4 divided doses); this should be continued 
until the patient is aíebrile or for the fĩrst 14 days aíter the 
onset of symptoms. Once fever and signs of inAammatory 
disease resolve, the aspirin dose is reduced to 2 to 5 mg/kg 
daily (neonates may be given 5 mg/kg daily) as a single dose 
for its antiplatelet effect. Aspỉrin may be stopped 6 to 8 
weeks after the onset of illness but is usually cohtinued for 
at least One year ư  coronary abnormalities are present and is 
contìnued indeSnitely ư coronary aneurysms persist. 
Similar regimens3'4 are used in the USA although the initial 
dose of aspirin is more usually 80 to lOOmg/kg dáily.

The Symbol t  denotes a preparation no longer actively marketed
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Despite this svidespread usc the optũnum dose and 
duration of treatment have not been clearìy established, and 
the value of aspirin in the initial management of Kawasaki 
disease has been questioned. In a meta-analysis’ tever 
duration was signihcantly shorter in those on high-dose 
aspirin; however, other studies6 have not shovvn such a 
beneíit. M eta-analyses3-7 have also shovvn that the 
incidence of coronary artery abnorm alities is not 
signihcantly different for regimens using high (over 
80mg/kg daily) or low doses of aspirin. Furthermore. a 
retrospective study* suggested that aspirin use (irrespective 
of dose) in the acute phase of the disease may be 
unnecessary as its addition to immunoglobulin ưeatment 
had no effect on the rate of coronary artery abnormalities. A 
more recent review9 íound that evidence from comparative 
studies lailed to show that aspirin reduced the rate of 
coronary anery abnormalities; a lack of good quality 
randomised controlled studies prevented any recommenda- 
tions on the use of aspirin in the treatment of Kavvasaki 
disease.

1. Wỉlliams RV. tí aỉ. Pharmacological iherapy íor paiienis wũh Kavvasaki Ị
disease. Paediatr Drugs 2001; 3: 649-60. I
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Leg ukers. A 4-month placebo-controlled study' in 20 
patients suggested that aspirin 300 mg daily aided healing 
of chronic venous Ieg ulcers; the mechanism of action was 
undear.2 However, the valiđity of the ỉindings has been I 
challenged.3 The management of leg ulcers is discussed on I 
p. 1 69oTi .

1. Layton AM. tí aỉ. Randomised rrial of oral aspirin for chronic venous lcg 
ulcers. Lancet 1994; 344: 164-5.

2. Ibbotson SH. tí al. The eííect of aspirin on haemostatic aaivity in the 
treatmem of chronic venous lcg ulceration. Br J Dermatoi 1995; 132: 
422-6.

3. Ruckỉey cv. Prescon RJ. Treatment of chionic leg ulcers. Lamet 5944;
344: 1512-13. Ị

Mdỉgnant neoplasms. For reíerences to studies suggesting 
that regular use o{ aspirin and other NSAIDs may reduce 
the risk of developing malignant neoplasms of the gastro- 
intestinal traa, see under NSAIDs. p. 104.1.

Myeloproliíerative disorders. Aspirin in low doses may be
used to provide symptomatic relieí for erythromelalgia 
(buming pain and erythema of the hands and feet) in 
patìents w ith polycythaemia vera (p. 695.2) and primary 
thrombocythaemia (p. 695.2).

Pain. Aspirin, along with other NSAIDs and paracetamol, 
may be used for ưeating mild or moderate pain (see 
Choice of Analgesic, p. 4.2) and is also used in moderate 
or severe pain to potentiate the eííects of opioids. Ii is sui- 
table for use in acute or chronic pain. Aspirin should not 
be used for pain relieí in children because of its assodation 
w ith Reye’s syndrome (see under Adverse Efíeas, 
p. 25.3).

Dependence and tolerance are not a problem with 
non-opioid analgesics su ch as aspirin, but there is a ceiling 
of efficacy, above which increasing the dose has no hirther 
therapeutìc eHect.
Reíerences.

1. Rees J, et aĩ. Singỉe dose oral aspirin for acute pain. Avaiiable in The 
Cochranc Database oí Systematic Revievvs; Issue 4. Chichesten John 
Wiley: 1999 (accessed 27/11/06).

2. Hersch EV, tí aỉ. Over-the-counter analgesics and antipyretics: a critỉcal 
assessmenL ơin Ther 2000; 22: 500-48.

3. Vergne p, tí aỉ. Aspỉrine. douleur? et inílammaùon. RevMed ìnurr.e 2000;
21 (suppl ỉ); 89S-96S.

Rheumơtíc disorders. Aspirin was once widely used in the 
treatm ent of rheumatoid arthritis (p. 13.2) but has been 
superseded by better tolerated NSAIDs; hosvever, juvenile 
idiopathic arthritis (p. 12.1) induding StilTs disease are I 
among the limited number of indications for aspirín use in I

All cross-reíerences reíer to entries in Volume A

children. The American Hospitaỉ Formulary Service1 suggests 
tha t children weighing 25 kg or less may be given an initi- 
al oral dose of 60 to 130mg/kg daily in divided doses; hea- 
vier children should be started on 2.4 to 3.6 g daily. Alter- 
natively, an initial oral dose of 1.5g/m 2 daily may be 
given in divided doses. The usual maintenance dose is 80 
to  lOOmg/kg daily although up to 130mg/kg daily may be 
required in some children; however, because of the risk of 
toxidty, it is recommended that children weighing over 
25 kg should not receive doses of lOOmg/kg daily or 
above.

1. MdEvoy GK (ed), AHFS Drug Inỉormation. Online] Bethesda. MD: 
American Sodety of Health-System Pharmacists. Available at: http:// 
www.medicinescomplete.com (acccssed 13/01/10)

Adverse Effects and Treatment
Aspirin has many properties in common with the 
non-aspirin NSAIDs. the adverse ettects of which are 
described on p. 104.3.

The most common advarse eílects of therapeutic doses of 
aspirin are gastrointestinal disturbances such as nausea. 
dyspcpsia. and vomiting. Gastrointestinal sympìoms may be 
minimised by giving aspirin with íood. Irriiaiion of the 
gastric mucosa wiih erosion, ulccration, haematemesis, and 
melaena may occur. Histamine H2-antagonisis, proion 
pum p inhibitors. and prostaglandin analogues such as 
misoprostol may be used in the managemeni of NSA1D- 
induced ulceraúon (see Peptic ulcer Disease, p. 1816.2). 
inđuding that caused by aspirin. Slight blood loss, vvhich is 
oíten asymptomatic, may occur in about 70% of patienis; it 
is not usually of clinical signihcance but may, in a few 
patienis, cause iron-defidency anaemia during !ong-terin 
therapy. Such occult blood loss is not atíected by giving 
aspirin with food but may be reduccd by use of enteric- 
coated or other modiíied-release tablets, H,-jntagonists, or 
high doses of antacids. Major upper gastrointestinal 
bleeding occurs rarely.

Some pcrsons. espedally those vvith asthma, chronic 
urticaria, or chronic rhinitis, exhibit notable hypersensi- 
tivity to aspirin (see also p. 25.2), vvhich may provoke 
reaaions induding urticaria and other skin cruptions, 
angioedema. rhinitis, and severe, even íatal, paroxysmal 
bronchospasm and dyspnoea. Persons sensitive to aspirin 
oíten have cross-sensitivity to other NSAIDs.

Aspirin increases bleeding time, decreases platelet 
adhesiveness, and, in large doses, can cause hypopro- 
thrombinaemia. It may cause other blood disorders, 
inđuding thrombocytopenia.

Aspirin and other salicylates may cause hepatotoxicity, 
panicularly in patients vvith juvenile idiopathic anhritis or ị 
other connective tissue disorders. In children thc use of 
aspirin has been implicated in somc cases of Reye's 
syndrome, lcading to severe restrictions on the indications 
for aspirin therapy in children. For íunher dctails, see I 
Reye's Syndrome! p. 25.3. I

Aspirin given rectallv may cause local irritatinn: I 
anoreaal stenosis has been rcported. ;

Mild chronic salicylate intoxication, or salicvlism, usually Ị 
occurs only aíter repeated use of large doses. Salicylism can ị 
also occur íoLlovving excessive topical application of ; 
salicylates. Symptoms indude dizziness, tinnitus, dealness, í 
sweating, nausea and vomiting, headache, and coníusion, I 
and may be controlled by reducing the dosage Tinnirus can ị 
occur at the plasma concentrations of 150 to 300micro- I 
grams/mL required for optimal anti-inílammaiory aaivity; I 
more serious adverse eữeas occur at concentrations above 1 
300 micrograrns/mL. Symptoms of more severe intoxication I 
or of acute poisoning íollovving overdosage include 
hyperventilation, íever, restlessness, ketosis. and respiratory I 
alkalosis and metabolic addosis. Depression of the CNS may ! 
lead to coma; cardiovascular collapse and rcspiraiory lailure Ị 
may also occur. In children drotvsiness and metabolic I 
addosis commonly occur; hypoglycaemia may be severe. j

In acute oral salicylaie overdosage the UK National Ị 
Poisons Inlormation Service (NPIS) recommends that an 1 
oral đose of aaivated charcoal be given if the patient is 
suspected of ingesting more than 125 mg/kg of salicylate or 
any amount of methyl salicylate, vvithin 1 hour o( 
presentation. Activated charcoal not only prcvents the 
absorption of any salicylate remaining in the stomach but 
also aids the elimination o{ any that has been absorbed. 
Gastric lavage should be considered in parients who have 
ingested more than 500 mg/kg of salicylate within I hour o[ Ị 
presentation. i

Measurernent of plasma-salicylate concentration should 1 
be carried out in patients vvho have ingested more than 
125 mg/kg of aspirin, or any amount o{ methyl salicylate or ị 
salicylamide, although the severity of poisoning cannot be 
estimated from plasma concentrations alone. Absorption o? 
aspirin can be delayed by reduced gastric emptying, 
íormation of concretions in the stomach, or as a result of 
ingestion of enteric-coated preparations. In consequence, 
plasma conccntrations should be measuxed at least 2 hours 
(symptomatic patients) or 4 hours (asymptomatic patients)

aher ingestion and repeated 2 hours later. A second dose 3f 
activated charcoal may be given to those vvhose plasm t- 
salicylate concentration continues to rise or those vvho ha e 
ingested enteric-coated preparations. If necessary, measut 
ments should be repeated every 3 hours until the 
concentrations fall.

Fluid and electrolyte management is essential to corre n 
addosis, hyperpyrexía, hypokalaemia, and dehydratio ì. 
Intravenous sodium bicarbonate is given to enhan :e 
urinary salicylate excretion if plasma-salicylate concenti I- 
tions exceed 500micrograms/mL (350micrograms/mL n 
children). Haemodialysis or haemopertusion are al 0 
eííective methods of removing salicylate from the plasma. 
The BNF considers haemodialysis the method of choice n 
severe poisoning; it should be seriously considered whcn 
the plasma-saliqdate concentration is more than 700 micro- 
grams/mL or if there is severe metabolic addosis. Vulnerab e 
patients such as children (aged under 10 years) or the 
elderly (aged over 70 years) may require dialysis at an 
earlier stage.

Reíerences to salicylate toxicity and its managemem.
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ị Effects on the blood. Alihouqh it has benelidal elíects 0 1 
Ị platelets, aspirin can cause adverse t)lood eirects. An ind - 
■ cation of this tuxicity is given by an early rcterence' I .) 
ị reports subniitted to the UR CSM. Therc vvere 787 rcpor s 
i ol adverse reactions to aspirin reported to the c s ;  1 
1 between June 1964 and lanuary 1973. These included 95 
Ị reports of blood disorders (17 fatal) inchiding ih rom boạ- 
' topenia (26: 2 íatal). aplastic anaeinia (13; 7 íatal), an l 
! agranulocytosis or pancytopcnia (10, 2 íatal). Aspirin has 
Ị also bcen associatcd \vith haernoìytic anacmia in patiems 
' with G6PD detidencT.2

1. C u ih b e n  MF. A dver«c reactiuns lo  n u rv s ir ro id a l a n t ir h iu m a tic  d n ic  
C u n  M ed R ìí Opm  1974: 2: 600 -9 .

2, M agec p. B rc ley  L. D rug -im luccd  b lood  dy.;crasias. Phartìt J  1991; 2 4 *■: 
396-7 .

Effects on the cardiovasculor System. Salicylate poisonin ị 
ì may result in cardiovascular collapse bui details of sucli 

cases have not been vvidcly reported. In 2 patients vvith 
salicylate intoxication asystole developed aítcr intravenous 
diazepam.‘ It vvas suggested that diazepam-induced respir- 
atoty depression atíecied the acid-base balance so that th • 
concentration o( non-ionised membrane-pcnetrating írac- 
tion of salicvlate was increased. Fatal aspirin intoxication 
in a 5-year-old child was markcd by hipotension and 
rapidly Progressive cardiac symptoms inciuding ventricula- 
tachycardia and AV block.2 Exiensive myocardial necrosi; 
vvas ĩound at autopsy.

For reíerence to the cffects of aspirin on blood pressure 
compared with other NSAIDs, sec p. 105.1.

1. B crk VVA. A n d erse n  JC  Salicy!ate*associatcd a systo le ; rcp o r t of ỉw o 
cnses. A m  J  Med 19?9 ; 86 : 5 0 5 -6

2. Pefta*A lonso YR. et aỉ. A spirin  in io x ic m o n  m a ch ild  associated  vviU 
m yocard ia l nccrosis: is th i s a  d ru g -re ld tcd  lesiori? PiđỉatT D ĩv Pathoỉ 2001
6: 3 4 2 -7 .

Effects on the gastrointestinal tract. Clinical and epide 
miolữgical evidence suggests that aspirin produces dose 
reỉated gastrointestinal toxicily1-2 that is sometimes, bu 
rarely, íatal.2 Meta-analysis3 suggests that the risk oí gas 
trointestinal bleeding is not 5ignificantly lovvered vỊHth th< 
use of oral lovv-dose aspirin (less than 300 mg daily). f  
systematic revievv4 of observaúonal epidemiologic studie: 
also concurred with this (inding. Another systematii 
rcsnevv5 oí randomised. conuolled studies lound tha 
although losv-dose aspirin (up lo 325 mg daily) increasec 
the risk of major bleeding including gastrointestinal bleed 
ing bv twofold when compared with placebo, the anua 
risk of bleeding was modest; íor every 833 patients takinị 
lovv-dose aspirin for cardiovascular prophylaxis only 1 
additional major bleeding episode will occur annually. Ir 
a population-based study,6 the annual excess risk of uppei 
gasưointestinal complications was about an extra 5 case: 
per 1000 patients: hovvever, the exctss risk varied with 
underlying gastrointestinal risk (actors such as old age anc 
might excced an extra 10 cases per 1000 patients in a 
highcr-risk group comprising over 10% of aspirin users. Ir 
has been suggested that very small doses of aspLrin can 
produce prophylactic beneíits in cardiovascular disease 
\vithout the risk of gastrointestinal toxidty,7 although 
others have reponed gastric injury even with doses oi 
lOmg daily.8

There appears to be no convincing evidcnce that the risk 
of major gasưointestinal bleeding associated vvith a 75-mg
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dose is reduced by using enteric-coated or modiíied-release 
íormulations rather than soluble aspirin,3'4-9 although 
individual studies have reported a reduction in acute 
mucosal injury with enteric coating.10

All known NSAIDs have the potential for causing acute 
damage to the gastric mucosa (see p. 105.3), and 
comparative studies of acute gastric mucosal damage caused 
by such diugs consistently assoãate aspirin with the most 
severe lesions.1 Gastric mucosal injury can occur even with 
cutaneous application.11
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use of aspirin: meia-analysis. BMJ 2000; 32Ỉ: 1183-7.

4. Garcia Rodríguez LA, t í  a i  Assocìation between aspirín and upper 
gastrointestinal complications: systematỉc revievv oí epidcmiologic 
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Effecfs on hearing. Studies have shown that tinnitus 
develops at serum-salicylate concentrations above 
200micrograms/mL.1 However, there appears to be con- 
siderable intersubject variation in the response of the ear 
to salicylate;2 tinnitus may occur at lower concenưations, 
vvhereas patients vvith pre-existing hearing loss may not 
have tinnitus despite serum-salicylate concentrations of 
311 to 677 micrograms/mL.1 A graded increase in intensity 
of ototoxicity with increasing salicylate dose and plasma 
concentration has been shown.2 For example, at an aver- 
age total plasma-salicylate concentration of llOmicro- 
grams/mL, the hearing loss at any given ừequency was 
about 12 decibels; such a dettcit might be relevant to 
patients vvith pre-existing hearing impainnent.2

1. Mongan E, t í  al. Tinnitus as an indication of ỉherapcutic serum salicylate 
levels. JAMA 1973; 226: 142-5.

2. Day RO. tí ai. Concentration-responsc reỉationships for salicylatc- 
ỉnduced ototoxicity in normai volunteers. BrJC!in Pharmacoỉ 1989; 28: 
695-702.

Effects on the kidneys. Although abuse of combined 
analgesic preparations containing aspirin has been impli- 
cated in the development of analgésic nephropathy, kid- 
ney damage associated with the therapeutic use of aspirin 
alone appears to be comparatively rare. Many studies 
have tailed to find an increased risk of renal damage in 
patients taking aspirin.1',
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Effects on the liver. Aspirin-induced hepatic injurỵ is gen- 
erally mild and maniíests as a mild to moderate elevation 
in aminotranslerase values; however, there is a risk of 
severe liver injury.* One review2 reported an increase in 
aminotransíerase values in 59 of 439 patients given 
aspirin; the increase was considered to be probablỵ related 
to aspirin in 23. Hepatotoxicity appears to be coưelated 
vvith serum-salicylate concentrations greater than 
150micrograms/mL and with active rheumatoid disease. 
Aspirin-induced liver injury is usually reversible on stop- 
ping the drug.2

See also under Reye’s Syndrome, belovv.
ỉ. Lewi$ JH. Hepatic tox id ty  of nonsteroidal anti-inílammatory drugs. Clirt 

Pharm 1984; 3: 128-38.
2. Preeland GR. tí  aỉ. Hepatic safety of two analgesics used over che 

counten ibuproỉen and aspỉrin. Cỉirt Pharmaeoỉ Ther 1988; 43:473-9.

Effects on the mouth. Aspirin bum  (ulceration of the 
mucosal layer of the lips) developed in a 26-year-old

vvoman alter taking an aspirin-containing powder for a 
migraine.1 The vvoman had swallowed the povvder undis- 
solved rather than adding to vvater.

1. Dellinger TM. Lỉvingscon HM. Aspirin bum  of the oral cavity. Amt 
Pharmacoĩlter 1998; 32: 1107.

Hypersensitivity. The main clinical leatures of patients 
who have aspirin hypersensitivity include middle-age, 
íemale gender, diagnoses of asthma or rhinitis, a personal 
or íamily history of atopy, and a history of nasal polyps.1-2 
Aspirin sensitivity occurring with asthma and nasal polyps 
.has been reterred to in some reports as the 'aspirin triad'. 
Other sensitivities often íound concomitantly include 
allergy to food dyes such as tartraãne and to drugs such as 
other NSAIDs.

The prevalence of aspirin-induced asthma can vary 
according to the method used to measure it. A systematic 
revievv3 calculated the prevalence of aspirin-induced 
asthma to be 21% in the general adult asthma population 
and 5% in children when determined by oral provocation 
testing. However, when based on medicai history alone it 
vvas only 2.7% in adults and 2% in children. In another 
study4 using data from patient questionnaires the 
prevalence of aspirin-induced asthma was 10 to 11% in 
patients with asthma and 2.5% in non-asthmatics.

There is considerable cross-reactivity between aspirin 
and other NSAIDs and it is generally recommended that 
patients who have had a hypersensitivity reaction to aspirin 
or any other NSAID should avoid all NS AIDs. In a systematic 
revievv3 cross-sensitivity to other non-selective NSAIDs 
(ibuproíen, diclotenac, and naproxen) occurred in over 
90% of those patients with aspirin-induced asthma. A 
revievv of the literature5 íound little evidence of cross- 
reactivity with selective cydo-oxygenase-2 (COX-2) inhi- 
bitors and aspirin particularly in patients with aspirin- 
induced asthma; however, although there have been 
isolated reports of asthma in such patients aíter taking 
celecoxib or rotecoxib. About 4% of patients vvith aspirin- 
induced skin reactions may develop a cutaneous reaction 
when challenged with a COX-2 selective NSAID. Paraceta- 
mol is usually safe in patients sensitive to aspirin and cross- 
sensitivity to paracetamol has been calculated as about 7%.5 
Based on these tigures, it is considered that less than 2% of 
asthmatic patients would be likely to reaa to both 
paracetamol and aspirin.

The response to individual NSAIĐs is believed to be 
closely linked to the extern to vvhich they inhibit 
prostaglandin synthesis.4-7 There may be a dose threshold 
belovv which no detectable symptoms occur and patients 
who may be tolerant of regular low-dose aspirin can 
develop symptoms when they take larger doses.7 Some7 use 
a íormal challenge with a 300-mg oral dose of aspirin to 
coníirm a diagnosis of NSAID sensitivity but others3 
consider this to be a dangerous technique and use 
inhalation of lysine aspirin which they consider to be a saíer 
and more prediaable altemative. Intranasal challenge vvith 
lysine aspirin has also been used.4-10
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DESENSỈTỈSATìON. Successful desensitisation has been 
achieved using oral aspirin challenge protocols.1*6 Incre- 
mental doses of aspirin (traditionally staning at 30 mg) are 
given until an allergic response occurs; aspirin is reađmi- 
nistered at the dose that caused the response and again 
incremental doses are given until hnally a 650-mg dose is 
tolerated.1-2 After desensitisation, an interruption of con- 
tinuous aspirin dosage results in the reappearance of sensi- 
tivity. Desensitisation has been maintained indeíinitely 
with as little as 81 mg daily of aspirin.6
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Hypoglycaemia. A review of the literature1 on drug- 
induced hypoglycaemia highlighted the £aa that overdo- 
sage with salicylates could produce hypoglycaemia in chil- 
dren. Although therapeutic doses of salicylates in adults 
can lower blood-glucose concentrations in diabetic and 
non-diabedc subjects alike, opinion on the dinical signiíi- 
cance of this effect varies. Salicylates have been implicated 
in a few cases of hypoglycaemia in adults1 and some2 sug- 
gest that patients with renal impairment or those receiving 
large doses, such as in the treatment of rheumatoid anh- 
ritis, may be at risk. Hypoglycaemia has been reported in a 
patient with renal íailure after excessive applicatìon of a 
topical preparation containing salicylic add.3

1. Seltzer HS. Drug-induced hypoglycemia: a review of 1418 cases. 
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Reye's syndrome. Reye's syndrome is a disorder charac- 
terised by acute encephalopathy and íatty degeneratìon of 
the liver. It occurs almost exdusively in young children 
although cases have been seen' in patients over the age of 
12. Many íactors may be involved in its aetiology but it 
typically occurs aíter a vữal iníeaion such as chickenpox 
or influenza and may be predpitated by a Chemical trigger. 
Several large studies, as well as individual case reports, 
have íound a link between Reye's syndrome and the prior 
ingestion of aspirin;2-7 the evidence for other salicylates 
could not be adequately evaluated.4 More recently, in-vitro 
studies have shown biological plauábility for the role of 
aspirin in the development of Reye's syndrome.4

Although a causal relationship remains to be established, 
the use of aspirin and other acetylated salicylates as 
analgesics or antipyretics is generally considered 
conữa-indicated in children under the age of 12 years 
and, in some countries, in teenagers. For example, the UK 
MHRA has recommended that all children aged under 16 
years should not take aspirin.* (This advice superseded their 
earlier recommendations to avoid aspirin during íever or 
viral intection in children under 16 years of age; this advice 
was considered too complex for Products on general sale 
and, given the wide availability of other analgesic 
preparations, there was no need to expose this age group 
to any risk.) Some countries also extend these recommen- 
dations to non-acetylated salicylates. In the UK, the MHRA’ 
contra-indicates the use of topical oral pain relief 
preparations containing salicylates in children under 16 
years of age due to the theoretical risk of Reye's syndrome 
{ÍOỊ details, see choline Salicylate, p. 39.3).

One group of workers’° who re-examined some of the 
original studies suggested that there might also be a link 
betvveen Reye's syndrome and the use of antiemetics, 
phenothiaánes, and some other antihistamines, but their 
conclusions have been critidsed." More recently, otheis’2 
have suggested that Reye's syndrome was caused by a vừal 
mutation or the result of misdiagnoses of metabolic 
disorders but again these condusions have been ques- 
tioned.4'13
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Precautions
Aspirin has many properties in common with the 
non-aspirin NSAIDs, the precautions of which are described 
on p. 107.1.

Aspirin should be used cautiously, ư at all, in patients 
prone to dyspepsia or known to have a lesion of the gastric 
mucosa. It should not be given to patients with haemophilia 
or other haemorrhagic disorders, nor to treat patients vyith 
gout (since low doses increase urate concentrations).

http://www.biomedcemral.com/comem/pdf/
http://www.mhra.gov.uk/home/idcplg
http://www.mhra.gov.uk/
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Aspirin should be used with cautìon in  patìents with 
asthma or allergic disorders. It should not be given to 
patients with a history of sensitivity reactions to aspirin or 
other NS.AIDs, induding those in whom attacks oí asthma, 
angioedema, urticaria, or rhinitis have been precipitated by 
such drugs (ỉor íu rther details of rìsk íactors see 
Hypersensitivity under Adverse Eữects, p. 25.2).

Caution is necessary w hen renal or hepatic hinction is 
impaired; aspirìn should be avoided in severe renal or 
hepatic ũnpairment. Aspirín should be used cautiously in 
dehydrated pacients and in the presence of uncontrolled 
hypcrtension.

High doses may precipitate acute haemolytic anaemia in 
patients vvith G6PD deădency. Aspirin may interlere with 
insulin and glucagon control in diabetics (see Hypoglyc- 
aemia under Adverse Elíects, p. 25.3).

The use of aspirin in children is exưemely limited 
because of the risk of Reye's syndrome (see under Adverse 
E£fects, p. 25.3, and Uses and Administration, p. 22.3).

Although Iow-dose aspirin might be used in some 
pregnant patients, analgesic doses of aspirin should not be 
used at term as they may be associated vvith delayed onset 
and prolongation of labour and with matemal and neonata) 
bleeding. High doses may cause closure of fetal ductus 
arteriosus in utcro and possibly persistent pulmonary 
hypertension in the nevvborn (but see Pregnancy, bđovv); 
kemicterus may occur in jaundiced neonates.

Continuous prolonged use of aspirin should be avoided 
in the elderiy because of the risk of gastrointestinal bleeding.

Aspirin should be stopped several days belore scheduled 
surgical procedures (see below).

Aspirin and other salicylates can interlere with thyroid 
íunction tests.

Breast feeding. The American Academy of Pediatrics' con- 
siders that salicylates should be given vvith caution 10 
breast-feeding mothers, since aspirin has been associated 
with metabolic addosis in the íníani.2 The BNF also 
recommends that aspirin should be avoided ín breast-íeed- 
ing mothers because of the possible risk of Reye's 
syndrome in nursing iníants; they also advise that iníants 
with neonatal vitamin K deliriency may be at risk o[ 
hypoprothrombinaemia aíter the regular use of high doses 
of aspirin in breast-íeeding mothers. However, a prospec- 
tive study5 íound no adverse effects in 15 breast-fed 
inỉants whose mothers were receiving aspirin.

1. American Academy of Pediatrics. The ơ ansíer of dmgs and other 
Chemicals ứuo hum an milk. Pediatria 2001; Ỉ08: 776-89. [Retired May 
2010] Correctìon. ữid.; 1029. Also avaiỉahỉe at: hup://aappoìicy. 
aappublications.org/cgi/contem /full/pediaincs% 3bl08/3/776 (accessed 
23/11/06)

2. Clark JH, VVilson WG. A 16-day-old breast-íed iníant vvúh metaboỉic 
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iníants exposed to m atem al rnedication. Am J Obstet Gptecol 1993; 168: 
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Porphyria. The Drug Database for Acute Porphyria. com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, dassiCes aspirin as not por- 
phyrinogenic it may be used as a drug of first choice and 
no precautions are needed.1

1. The Drug Database ỉor Acute Porphyría. Avaiỉabỉe at: hup://ww\v. 
drugs-porphyha.org (accessed 21/10/11)

Pregnancy. The potential adverse eữects of aspirin when 
used during pregnancy have been revievved.1 Salicylates 
readily cross the placenta and have been shown to be tera- 
togenic in animalt. Although some studies and anecdotal 
reports have implicated aspirin in the formation of conge- 
nital abnormalities, most large studies2"* have tailed to 
find any âgniEcant risk or evidence of teratogenidty. Ana- 
lysis of data collected by the Slone Epidemiology Unit 
Birth Deíects Study suggests that use of aspirin during the 
early months of pregnancy, when the íetal heart is devel- 
oping, is not assodated vvith an increased risk of cardiac 
deíects.5 The ability of aspứin, hovvever, to alter platelet 
hinction may be a potentíal risk. There have been a íew 
reports oí haemorrhagic disorders in inlants whose 
mothers had consumed aspirin during pregnancy4 and of 
salicylate-assodated haemorrhagic complications in 
mothers.7 However, no clinically signihcant adverse eííects 
on matem al or neonatal bleedúig or on ỉetal ductus ílovv 
were reported in a meta-analysis* of 6 conưolled studies 
which evaluated low-dose aspirin (less than 325 mg daily) 
in pregnancy-induced hypertension. Tvvo more recent pla- 
cebo-conttolled studies9-10 have also lound no clinically 
signihcant adverse effects on neonatal bleeding with lotv- 
dose aspirin. It appeared that the degree of cydo-oxygc- 
nase inhibition produced by aspirin was unlikely to be 
great enough to cause premature dosure of the ductus 
arteriosus or to affea the pulmonary blood vessels.1 How- 
ever. in  some studies in patients considered to have hígh- 
risk pregnandes the risk o! abruptio placentae11 or conse- 
quent perinatal death12 was increased by matemal dosage 
vvith aspirin.

For reíerence to a possible assodation betvveen aspirin 
and other NSAIDs and persistent pulmonary hypertension 
of the nevvbom, and a possible assodation between simple 
analgesics induding aspirin and congenital cryptorchidism, 
see under NSAIDs, p. 107.2.

Although aspirin has the potential to inhibit uterine 
contraaions of labour it was considered that intermittent or 
low-dose aspirin was unlikely to inhibit cyđo-oxygenase for 
long enough to prolong pregnancy or labour.1 

See also Surgical Procedures, be!ow.
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Reỉiỉtance. Some patients given aspirin lor the managc- 
ment of cardiovascular disease do not respond to treat- 
ment. a phenom enon that has been descrìbcd as aspìrin 
resistance. At present, aspirin resistance is poorly under- 
stood and turther studies are needed to detine it.

Reíerences
1. Sanderson s. ct ai. Narrative review: aspirin resisuncc and its clinical 

impỉỉcations. Arut ĩnưm  Med 2005; 142: 370-80.
2. Hankey GJ. Eikelboom JW. Aspỉrin rcsistance. I.điĩCi-t 2006; 367:606-17.
3. Mỉchos ED. ct a i  Aspirín and dopidogrel resisiancc Mayo Ciiit Prrc 2006; 

81:518-26.
4. Undas A. tt ai. Antithrombotic properties of aspinn and resisunce to 

aspirín; beyond stiiciỉy antiplatclei aaions. Blocd 2007, 109: 2285-92
5. Dalcn JE. Aspirín resistance: ỉi ít real? Is ii clinically signincam? An: J 

Med 2007; 120: 1-4.
б. Hovens MMC. ct ai. prevalence of persirtcnt platelet reaciivity despite 

use of aspirùi: a systemaùc revicvv. Am Hearỉ J 2007; 153: 175-81.
7. Krasopoulos G, et al. Aspirin ‘ resistance* and hsk of cardiovascular 

morbidity: systemaùc revietv and meta-analysis RAÍ7 2008; 336: 195-8.
8. Gasparyan AY. tí al. The role oỉ aspirin in cardìovascuìar prcventìon: ị 

implications of aspihn resístance. J Am Cơlỉ Cardiơl 2008; 51: 1829-43.

Surgical procedures. Aspirin prolongs bleeding time, 
mainly by inhibiting platelet aggregation. This effea is 
irreversible and nevv platelets must be released into the 
circulation beíore bleeding tứne can retum  to normal. 
Therelote aspirin therapy should be stopped several days 
beíore surgical procedures. In some đinical situations, 
aspirin may have been given shortly beíore a surgical pro- 
cedure. w hen  emergency coronary bypass surgery is 
required for myocardial iníarction. most patients vvould 
have received aspirin as part of the initial treatment for 
inlaraion. Perioperative bleeding. ưansfusion require- 
ments, and surgical re-exploraiion rates may be increased 
when aspirin is given.' However, some studies2-’ have 
shown thai the increase in bleeding is not signiíicant; in 
addition, there have been reports that pre-operative 
aspirin may reduce the rate of perioperative myocardial 
iníarction (vvith aprotinin),4 improve oxygenation,5 and 
even decrease mortality.3-6 Desmopressin may reducc the 
risk of perioperative bleeding (see under Haemorrhagic 
Disorders. p. 2355.3).

Aspirin is somctimes given during the second and third 
trimester íor the prevention of pregnancy-induced 
hypertensive disease (see under Hypertension, p. 1251.1). 
Studiesindicate that vvhengivenin a dose of 325 mg daily or 
less, clinically signihcant eỉíects on matemal or neonatal 
bleeding do not occur.7 Some have suggested that aspirin 
therapy may increase the risk of lormation of extradural 
haematoma thus making epidural anaesthcsia inadvisable* 
but a subsequent study’ ỉound that low-dose aspirin during 
pregnancy did not increase the risk of bleeding complica- 
tions during epidural anaesthesia.

Patients on low-dose aspirin, in whom tourniquets are 
used lor nerve blocks or other procedures, may be at 
increased risk of developing purpuric rash.10

It has been suggested that in patients undergoing 
dermatological,11 or minor dental12 surgerv, aspirin need 
only be stopped before surgery in those patients with a 
prolonged bleeding time, vvhereas patients with a normal 
bleeding time could continue therapy.

1. Goldman s. « íil. Improvtment in carly saphenous vtín prah paienq’ 
aíter coronary artery bŷ ass surgery with antiọlatelet ỉherapy; results ol

a Veierans Administraiion Coopeiative Study. Circuỉatìort 1988; 7 : 
1324-32.

2. Reich DL et aỉ. Aspirín does n o t increase hom ologouỉ bỉ< ad 
requirements in e lea ìve  coronary bypass surgery. Anesth Ảnaỉg 19 '4; 
79: 4-8.

3. Dacey u .  cí a i  Eííect of preoperative aspirtn use on mortaỉity ỉn 
coronary artery bypass graỉting patients. Ann Thorac Surg 2000; '0: 
1986-90.

4. Klein M. tt  aỉ. A protinin coumerbalances an increased risk of pt i -  
operatíve hem orrhage in CABG patients pre-treated wỉth aspirin. Ei • 3 
Cardioíhorac Surg 1998; 14: 360-6.

5. Gerrah R, et ai. P reoperatỉve aspirin ađm inisưation impro' es 
oxygenatỉon ỉn patỉents undergoing coronary anery bypass graỉti g. 
Chat 2005; 127: 1622-6.

6. Bybee KA, et ai. Preoperative aspirin therapy Is associated wfth improi :d 
postoperative outcomes in paúents undergoing coronary anery byp ss 
grahing. Circuỉatíon 2005; 112 (suppl I); 1286-1292.

7. Imperlaie TF, Petrulis AS. A meta-analysis of lo\V'dose aspirin for I te 
preventỉon of pregnancy*induced hypertensive disease. JAMA 1 9 1 ; 
266: 260-4.

8. Macdonaỉd R. Aspirin and extraduraỉ blocks. Br J Anaesth 1991; 66: 1 3.
9. Síbai BM, et al. Low-dose aspirin in nuỉliparous women: saíety of 

cnntinuous epỉdural block and coưelation benveen bleedỉng time a id 
m atem al-neonatal bleeđìng complications. Am J Obỉtet Cynecoĩ 19’ 5; 
172:1553-7.

10. Runcie CJ, er ai. Aspirtn and intravenous regional blocks. Br J  Hớĩp Mcd 
1990; 43: 229-30.

11. Lavvrence c. et <:/. Effeci of aspirin and nonsteroidal amiinílammaicrY 
drug ihcrapv on hleeding complications in dcrmatoiogic ỉurgìtal 
pdílen ts. J  A m  Acad D crmatoỉ 1994. 31: ° 8 8 -9 2 .

12. M ad.il! GA. rt ;i/. M in u r  o ral su rg e ry  w ith o u t stopp ing  dai!)' icnv-dcìe 
asỊiirin  th e ra p y : a s tu d y  o í 51 p a tie n ts  J  Orưỉ .\Uixílkfdi Surg 2005; 1 3: 
1262-5 .

Interactions
Ị Aspirin has many properties in Cummon with t) e 
j non-aspirin NSAIDs, the interactions of which are đescribt d 
! onp . 107.3.

Some of the eílecls of aspirin on the gastrointestinal tra t 
are eniianced by alcohol. Use of gold compciunds vvit 1 
aspirin may exacerbate aspirin-induced liver damage.

Ưse of aspirin with dipyridamole may result in a 1 
increase in plasma-salicylate concentrations. Drugs such , s 
metoclopramide in patients v/ith migraine headache rcsu t 
in earlier absorption of aspirin and highcr peak plasmí- 
salicylate concentrations. Metoprolol may also increase 
peak plasma-salicylate concentraũons. Salicylate intoxica- 
tion has occurred in patients on high-dose salicylate 
regimens and carbonic anhydrase inhibitors.

Plasma-salicylate concentrations may be reduced by 
corticosteroids. This interaction is likely to be important in 
patients receiving high-dose long-term salicylate treatmen . 
Convcrselv, salicylate toxicity may occur if corticosteroids 
are nvithdravvn. Also the risk of gasưointestinal bleeding and 
ulceration associated with aspirin is increased vvhen used 
with corticosteroids. Antacids may inaease the excretion cf 
aspirin in alkaline urine.

Aspirin may increase the activity of coumarin anticoa- 
gulants, sulíonylurea hypoglycaemic drugs, zafirlukast, 
methotrexate, phenytoin, and valproate. Aspirin dứninishes 
the elíects of uricosurics such as probenecid and 
sulfinpyrazone. The m anuíacturer of milepristone advises 
o{ a thcoretical risk that prostaglandin synthetase inhibition 

I by aspirin or NSAIDs may alter the eHicacy of miíepristone.
Use of aspirin with other NSAlDs should be avoided 

because of the increased risk oi adverse effeas; the 
cardioprotective elỉeas of aspirin may be abolished by 
ibuprolen and possibly other NSAIDS. A5pirin may decrease 
the plasma concentration of some other NSAIDs, íor 
example, tenbuíen, indometacin, and piroxicam. 
Refercnces.

ĩ.  Miners JO Drug interacrions involving aspirỉn (acetyỉsalicylic acid) and 
saỉicyỉic acid. ƠỈK Phannacủkincl 1989; 17: 327-44.

2. Abcbe vv. Herbal medicaiíon: potenúđỉ ỉor adverse intcraaions vvití 
anolgesic drugs J Clin Pharm Ther2002: 27: 391-401.

3. Gaiiano JM, Gíbson CM. Poiential íor drug-drug imeractinns in paúem 
taking anaỉgesics ỉor rmld-to-moderate pain and lovv-dose aspirin ỉc 
cardioprotection. Am J  Cardioỉ 2006; 97: 23-9.

ACE inhibitors. For a discussion of aspirin and othe 
NSAIDs reduring the activity ol ACE inhibitors, sei 
p. 1288.3.

Anagrelide. For the potenrial e£fea of aspirin in patient 
taking anagrelide, see p. 2443.1.

Antiepileptics. Aspirin may inhibit the metabolism of val 
proạtí: íor hm her detaih, see Analgesics, p. 557.2.

Antìíungals. Plasma-salicylate concentrations in an 8 
year-old child receiving long-term aspirin therapy Í0J 
rheumatic heart disease were markedly reduced wher, 
ưeatment with griseoỊulvin vvas started.1 It was suggestec 
that griseoíulvin might interlere with absorption ot 
aspirin.

1. Phillips KR. n  al. GnSLCÍulvin signiíicamly decreases serum salicylatr 
conccntrations. Pediatr ìnfea Dừ J 1993; 12: 350-2.

Calcium-channel blockers. The antiplatelet ettects oí 
aspirin and calcium-channel blockers may be increased 
vvhen they are used together; there have been isolated 
reports1-2 oi disturbed haemostasis induding abnormal

All cross-references reíer to entries in Volume A



Aspirin/Auranofin 27

bruising, prolonged bleeding times, and ecchymosis in 
patients taking aspirin and verapamil concurrently.

1. Ring M£, et a i  ClinicaUy signiOcant amiplatelet eỉỉects oi calcium- 
channel blockers. J Ctìn Pharmacoỉ 1986; 26: 719-20.

2. Vercino E, e/ ni. VerapamU-aspirin ỉnteraction. Ann Pharmacother 1994; 
28: 536-7.

General anaesthelics. For the effect of aspirin on thiopen- 
tal anaesthesia, see p. 1919.3.

NSAIDs. It has been suggested that ibuprofen and possibly 
other NSAlDs may reduce the cardioprotective effect oỉ 
aspirin. A study1 involving 7107 patientỉ íound that cardi- 
ovascular mortality was increased in patients taking lovv- 
dose aspirin for cardiovascular disease when also taking 
ibuproíen (adjusted hazard ratio 1.73 times that of patients 
not taking ibuproíen). Another study2 íound that although 
taking low-dose aspirin or NSAIDs alone decreased the 
incidence of myocardial iníarction, there was a 
non-significant increase in the risk of myocardial iníarc- 
tion w hen both were taken. Another large study also 
(ounđ the risk to be increased in those taking regular 
rather than intermittent NSAID treatment with aspirin.J 
However, a study4 involving 14098 patients concluded 
that the risk of myocardial intarction was reduced in 
patients takìng ibuprolen and aspirin w hen compared 
with those taking aspirin alone. Furthermore, a study5 in 
70 316 patients lound that the risk of death in patients 
prescribed aspirin and ibuproíen was comparable to that 
of patients prescribed aspirin alone or with another 
NSAID.

The timing o£ doses may be important; a study4 has 
shown that irreversible platelet aggregation occurred when 
a single daily dose of ibuproíen vvas given 2 hours aíter 
aspirin; however, when ibuprolen tvas given beíore aspirín 
as a single daily dose or given three times daily, platelet 
aggregation was reversible vvhich may limit the cardiopro- 
tective eííects of aspirin.

There are limitations to all these studies and íurther 
studies are needed beíore any recommendations can be 
made.7"11

1. MacDonald TM, Wei L Eỉỉect oỉ ibuproíen on cardioprotective ettect of 
aspirin. Lancet 2003; 361: 573-4.

2. Kimmel SE. eĩ ai. The efíects of nonseleetive non-aspirín non-sreroidal 
anii-ỉnílammatory medications on the risk oí nonỉataỉ myocardial 
inỉarctioa and their intcraaion with aspirín. /  Am Coỉl Cardiol 2004; 43: 
985-90.

3. Kurth T, et a l. Inhibition of dinical benehts of aspirin on íirst myocardỉal 
iníarctỉon by nonsieroidal antUnỉlammatory drugs. Circulation 2003; 
Ỉ08: 1191-5.

4. Patel TK. Coldberg KC. Usc of aspirín and ibuproíen compared with 
aspirin alone and the risk of myocardial iníarction. Ardt Intent Med 2004; 
164: 852-6.

5. Curtis JP. €t a l. Aspirìn. ibuproíen. and m ortđU ty after m yocard ia l 
iníarciion: retrospecĩive cohorĩ Sỉudy. BMJ 2003; 327: 1322-3.

6. Cateỉỉa-Lavvson F. rí aỉ. Cydooxygenase inhibítors and the antiplatelet 
effects oí aspirin. N Engl J  Mtd 2001; 345: 1809-17.

7. Etminan M. Samỉì A. Eííect of ibuproỉen on cardioprotectivc e ííea  of 
aspirin. L4m*r2003; 361: 1558-9.

8. Kimmel SE. Strom BL. Givỉng aspirin and ibuproíen aíter myocardial 
inỉarctỉon. BMJ 2003; 327:1298-9.

9. Curtis Jp, Krumholx HM. The case íor an advcrse interaction bcivveen 
aspirin and non-steroidal anti'ỉnflammatory drugs: is it time to beỉieve 
the hype? J  Am Colỉ Cardiol 2004; 43: 991-3.

10. Cheema AA. Shoulđ people on aspirin avoid ibuproíen? A revievv of the 
hterature. Qardìoì Rev 2004; 12: 174-6.

11. Corman SL. et al. ỉmpact of nonsteroidaỉ antiinílammatory drugs on the 
cardioprotectỉve effects of aspirin. Ann Pharmacother 2005; 39: 1073-9.

Spironolactone. For the ef(ect of aspirin in patients taking 
spironolactone, see p. 1502.2.

Pharmacokìnetics
Aspirin and other salicylates are absorbed rapidly from the 
gastrointestinal tract vvhen taken orally but absorption after 
reaa l doses is less reliable. Aspirin and other salicylates can 
also be absorbed through the skin.

Aher oral doses, absorption of non-ionised aspirin occurs 
in the stomach and intestine. Some aspirin is hydrolysed to 
salicylate in the gut wall. Once absorbed, aspirin is rapidly 
converted to salicylate, but during the íirst 20 minutes aher 
an oral dose aspirin is the main form of the drug in the 
plasma. Aspirin is 80 to 90% bound to plasma proteins and 
is vvidely distributed; its volume of distribution is reported to 
be 170mL/kg in adults. As plasma-drug concentrations 
increase, the binding sites on the proteins become saturated 
and the volume of distribution increases. Both aspirín and 
salicylate have pharmacologicaỉ activity although only 
aspirin has an antỉ-platelet effea. Salicylate is extensively 
bound to plasma proteins and is rapidly dlstríbuted to all 
body parts. Salicylate appears in breast milk and crosses the 
placenta.

Salicylate is mainly eliminated by hepatic metabolism; 
the metabolites indude salicyluric acid, salicyl phenolic 
glucuronide, salicylic acyl glucuronỉde, gentisic add, and 
gentisuric add. The ỉormation of the major metabolites, 
salícyluric add  and salicyl phenolic glucuroníde, is easily 
saturated and follows Michaelis-Menten kinetics; the other 
metabolic routes are íirst-order processes. As a result, 
steady-state plasma-salicylate concenưations increase dis-

proportionately with dose. Aíter a 325-mg aspirin dose, 
elimination is a íirst-order process and the plasma-salicylate 
half-liíe is about 2 to 3 hours; at high aspỉrin doses, the half- 
Iife increases to 15 to 30 hours. Salicylate is also excreted 
unchanged in the urine; the amount excreted by this route 
increases with increasing dose and also depends on urinary 
pH, about 30% of a dose being excreted in alkaline urine 
compared with 2% of a dose in addic urine. Renal excretion 
involves glomerular ftlơation. active renal tubular secre- 
tion, and passive tubular reabsorption.

Salicylate is removed by haemodialysis.
Reíerences.

1. Needs CJ, Brooks PM. Clinical pharmacokinetics oỉ ihe salicylates. Clin 
Pharmacokinet 1985; 10: 164-77.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Arg.: Aspirina; Aspirìnetas; 
Bayaspirina; Cardioaspirina; Deseníriolito; Ecotrin; Geniol Pre- 
vencion; Geniol s c  sin Caíeina; Laíeaspirina; Nuevapína; Vipir- 
ina Ginsex Corazon; AustraL: Aspro Protent: Aspro; Astrix; 
Cardiprin; Cartia; Disprin Direct: Disprin; Solprin; Austria: Ace- 
kaptonỷ; Aspirin Protect; Aspro; ASS; CorProtect; Herz ASS; 
Herzscliutz ASS; Thrombo ASS; Thrombostad; Togal Monoỷ; 
Belg.: Acenterine; Alka-Seltzer; Asaílovv; Aspaxa; Aspirine; Car- 
dioaspirine; Cardiphar; Disprilt; Sedergine: Braz.: AAS; Aceú- 
dl; Analgesin; AntƯebrin; Aspirina; Bufferin; Cardio AAS; 
Cimaas; Ecasil; Hipotermalt; Salicetil; Salicil; Salicin; Salipirin; 
Salisvit; Salitil; Siỉaas; Somalgin; Canad.: Apo-Asa; ASA; Asa- 
dolt; Asaphen; Asatab; Aspergum; Aspirin with Stomach 
Guard; Buíỉerin; Enưophen; Equate Daily Low-Dose; Lite 
Brand Daily Lovv Dose ASAf; Lovvprin; Novasen; PMS-ASA; 
Pro-AAS; Reliet ASA' Rivasa; Tri-Buhered ASAỷ; Chãe: Aspiri- 
na; Cardioaspirina; Corvasol; Disgren; Ecouin; Fluicon Hassa- 
pirin; Thrombo AS; china-. An Ni Tuo Bamyl (E/fc
/R); Bayaspirin Protect Ji {íũiẻ); Ịịe Ning (ử
■f); Sai Ning ( S í ); Shi Tai Le Si Er l i  ( « | ^ ) ;  Me
Mei Da ( tí lll ii) ; Xin Dong (JRặj); Ybcinxue (Ồ)ífcS); Cz.: 
Acylpyrin; Anopyrin; Axanum; Godasal; Denm.: Camylỷ; Hjer- 
dyl; Hjertealbyl; Hjertemagnyl: Hjertemin; Idotylt; Magnyl; 
Fin.: Aspirin Cardio; Aspirin Zipp; Disperin; primaspan; 
Thrombo ASA; Fr.: Aspirine pH8; Aspirine; Aspirisucret; 
Aspro; Ger.: Acesal; ASS; Axanum; Godamed; HerzASS; Minia- 
salf; Togal ASS; Gr.: Alka-Seltzer N; Apyn Ascriptin: Buữerin; 
Measurìn: Neospir; Salospin Upsalgin-N; Hong Kong: Aspilets; 
Astrixt; Bokey; Cardiprin; Disprin; Ecotrint; Glyprin; LAsprint; 
Propirin; Uni-Acetilt; Hung.: Aspirin Protea; Astrìx; Colíaritt; 
Kalmopyrin; India: Alpyrin; ASA; Ascad; Asicom; Aspent; 
Aspicotf; Aspin; Aspisol; Colsprin; Cotasprin; CV-Sprin; Delis- 
prin; Disprin; E-Prin: Ecosprin; Gra; Insprin-ER; LDA; Linzi; 
Loprin; Manospirin; Mazoral; Nusprin; Od-Prin; Optaz; Otaspir- 
in; Indon.: Aptor; Ascardia; Aspilets; Aspitrom; Astika; Bodrex- 
in; Cardio Aspirin; Contrexyn; Fannasal; Inzanaf; Miniaspi; 
Minigrip; Naspro; Procardint; Proxime; Restor; Rheumapillt; 
Thrombo Aspilets; Irỉ.: Asacard; Aspro+; Caprin; Disprin Direct; 
Disprin Extra Strength: Disprin; Lowasaf; Nu-Seals; Nuasa; 
Nuprin: Resprint; Israel: Acetosal; Alka-Seltzert: Aspirin Car- 
dio; Butíered Pirint; Cardiopirin; Cartia: Godamed; Micropirin; 
Tevapirin; /to/.: Ascriptin; Aspiglicina; Aspirina 03; Aspirina; 
Aspirinetta; Aspro; Cardioaspirin; Malaysia: Aceprin; Aspirin 
Cardio; Cardiprin; Casprin; Disprin; Glyprin; Mex.: Acetil-A; 
Acetinỷ; Adtab; Antacsal; ASA; Ascriptin; Aspirina Protect; Dis- 
prinaỷ; Doloquim; Ecotrint; Midolen; Vastecel; Neth.: Asacard; 
Aspirine Protect; Aspro; Axanum; Cardioral; Togalt; Nor\V.: 
Acetyratiof; Albyl-E; Axanum; Globoid; Magnyl-Ef; NZ: 
Aspec Aspro; Cartia; Disprin; Ecotrint; Solprin; Philipp.: Ace- 
prin; Anthrom; Asaprim; Aspec Aspen; Aspilets; Asthromed; 
Astdx; Baypdn; Cor-30; Conal; Enteroprin; Tromcor; PoL: 
Acard; Acesan; Alka-Prim; Alka-Seltzer; ASAỊ; Asaltec; Aspi- 
mag; Aspirin Protea; Asprocardt; Asprocol; Bestpirin; Caldpir- 
ynat; Cardio/il; Encopirin; Galocardt; Hascopiryn; Nipas; Polo- 
card; Polopiryna S; Polopíryna: Proíĩcart; Salpirin; Upsarin; 
Port.: AAS; Actipiril; Asacard; ASP; Aspìrina; Cadia; DuoCover; 
DuoPlavin; Migraspirina; Toldex; Tromalyt; Rus.: Acecardol 
(AueKapaon); Alka-Prim (AabKa-ripHM); Asa-Cardio (Ack- 
KapaHO); Aspikor (AcnHKop); Aspinat (AcnHHaT); Aspinat Cardio 
(AcnHHaT KapitHo); Aspirin Cardio (AcnnpHH Kapano); CardiASK 
(KapttHACK); Cardiomagnyl (KapaHOMarHHii); Cardiopyrin 
(KapaHomipHH); Nextrim Fast (HexcrpHM <I>acT); Taspir (TacnHp); 
Thrombo ASS (TpoM6o ACC); Trombopol (TpoMÕonoa); Upsarin 
(yncapHH); S.AỊr.: Coprin; Disprin; Erotrin; Myoprin; singa­
pore: Asproỷ; Astrixt; Bokey; Cardiprin; Disprin; Dusilỷ; Gly- 
prin; Platett; Spain: AAS; Adiro; Aspirina; Bioplak; Okalf; 
Okaldol; Rhonalt; Sedergine; Tromalyt; Swed.: Albyl minor; 
Bamyl; Magnecyl; Trombyl; Switz.: ASA; Asperivo; Aspirine 
Cardio; Aspro; ASS Cardio; Axanum; Cardiax-ASS; Thrombace 
Neof; Tiatral 100 SR; Togal ASS; Thai.: Actorint; Anassa; Arpi- 
sine; ASA; Asatab; Ascot; Aspaco; Aspent; Aspilets; Aspipac; 
Aspirine; Asrína; B-Aspirin; Buntaopoad-Bura; Caparin; Cardi- 
prin; Empirin; Entrarin; Pirin; Selerin; SP; V-ASh Turk.: Algo 
Bebe; Algof; Asabrin; Asinpữỉne; Aspapirine; Aspimirin; Asp- 
inal; Ataspin; Babyprin; Coraspin; Dispdl; Ecopirin; Isaspin; 
Notras; Opon; Phannaspirin; UAE: Jusprin; UK: Alka; 
Angettest; Aspro; Caprin; Disprin Direct; Disprin; Enprin; Fla- 
masacard; Micropirin; Nu-Seals; Pure Health; Ukr.: Acecardin 
(AuerapaHH); Acecor Cardio (AiieKop KapaHo); Alka-Prim 
(A iibK a-npH M ); Aspecard (Acnexapa); Aspeter (Acnerep)t; 
Aspidn Cardio (AciĩHpHH Kapano); Cardiomagnyl 
(KapaHOMarmui); Combi-ASA (Kom6h-ACK); Ecorin (3xopHH)t;

: Godasal (Toaacan); Magnikor (MarKHKop); Polocard (lIonoKapa); 
Ị USA: Adprin-B; Arthritis Pain Formula; Ascriptin; Aspergumt; 

AspừLow; Bayer Low Adult Sưength; Buữerin; Buữex; Cama 
Arthritis Pain Relieven Easprin; Ecotrin; Empỉrin; Extra 
Strength Bayer Plus; Genprin; Hal/prin; Miniprin; Norvvich 
Extra Strength; Norwich Regulac Suength; Regular Strength 
Bayer; St. Joseph Adult Chewable; ZORprin; Venez.: Asaprol; 
Ascriptìn; Azacard; Cardipirina; Coraspirina.

Multí-ingredient Preparotíons. Numerous preparations are listed 
in Volume B.

Pharmacopoeial PreparaHons
BP 2014: Aspirin and Caheine Tablets; Aspirin Tablets; Co- 
codaprìn Tablets; Dispersible Aspirin Tablets; Dispersible Co- 
codaprín Tablets; ESeivescent Soluble Aspirin Tablets; Gastto- 
resistant Aspirin Tablets;
USP 36: Acetaminophen and Aspirin Tablets; Acetaminophen, 
Aspirin, and CaHeine Tablets; Aspirin and Codeine Phosphate 
Tablets; Aspirin Capsules; Aspirin Delayed-releasc Capsules; 
Aspirin Delayed-release Tablets; Aspirin EServescent Tablets £or 
Oral Solution; Aspirin Extended-release Tablets; Aspirin 
Suppositories; Aspirin Tablets; Aspirin, Alumina, and Magnesia 
Tablets; Aspitin, Alumina, and Magneáum Oxide Tablets; 
Buữered Aspirin Tablets; Butalbital and Aspinn Tablets; 
Butalbỉtal. Aspirin, and Cal/eine Capsules; Butalbital, Aspirin, 
and Calỉeine Tablets; Butalbital, Aspirin, Caheine. and Codeine 
Phosphate Capsules; Carisoprodol and Aspirin Tablets; Cariso- 
prodol, Aspirin, and Codeine Phosphate Tablets; Orphenadrine 
Citrate, Aspirin. and Caỉfeìne Tablets; Oxycodone and Aspirin 
Tablets; Pentazodne and Aspirin Tablets; Propoxyphene Hydro- 
chloride. Aspirin, and Caữeine Capsules; Propoxyphene 
Napsylate and Aspirin Tablets.

Auranofin ÍBAN, USAN, riNN)

Auranofìini; Auranoíìna; Auranofìne; AuranoAnum; Oranoíìn; 
SKF-39162; SKF-D-39162; AypaHOỘHH. 
(l-Thio-(3-D-glucopyranosato)(triethylphosphine)gold
2,3,4,6-teơa-acetate.
C2ũH34AuO,PS=678.5 
CAS — 34031-32-8.
ATC —  M01CB03.
ATC Vet —  ỌM0ỈCB03.
UNII —  3H04W28ĩW.

Uses and Administratìon
Auranohn is a gold compound with a  gold content of about 
29%; it has similar actions and uses to those of sodium 
aurothiomalate (p. 130.2). It is given oraUy in active 
Progressive rheumatoid arthritis (p. 28.1); such oral 
treatment is less toxic than intramuscular gold but is also 
much less effective. The usual initial dose of auranohn is 
6mg daily given in two divided doses at hrst, then, if 
tolerated, as a single dose. Treatment should be continued 
for at least 6 months to assess the response; the dose may be 
increased aíter 6 months, if the response is inadequate, to 
3 mg three times daily. If the response is still inadequate 
alter 3 months at this dosage, then ưeatment should be 
stopped.

Asthma. A systematic review‘ found that oral or par- 
enteral gold compounds reduced corticosteroid require- 
ments in the management of asthma (p. 1195.2); how- 
ever, it was considered that the effect was probably of 
limited clinical sỉgniBcance and, given the adverse eííects 
and monitoring requirements of gold compounds, their 

j use in asthma could not be recommended.
1. Evans 0J. tt aỉ. Gold as an oral cortìcosteroid sparíng agent in stablc 

asihma. Available in The Cochrane Daiabase oí Sysicmaiic Rcvicvvs;
I Issuc 4. Chichcsten John VViley; 2000 (accessed 11/01/11).

Lupus. Since the introduction ọf less toxic drugs gold com- 
pounds are novv tarely used in the treatment of SLE, hovv- 
ever, there have been anecdotal reports suggesting that 
auranoũn may be of use in patients vváth discoid lupus 
erythematosus1 or cutaneous lupus erythematosus2 reírac- 
tory to conventional treatment.

1. Daỉĩiel K. et ai. Treacment oC chronic discoid lupus erythematosus with 
an oral gold compound (auranoAn). B rJ  Dtrmatoi 1986; 115: 211-16.

2. Farreỉỉ AM, Bunker CB. Orai gold therapy in cutaneous ỉupus 
erythematosus (revisited). Br J  Dermatol 1996; 135 (suppl 47): 41.

Pemphigus. A patient wìth long-standing pemphigus íolia- 
ceus being treated vvith prednisolone and hydroxychloro- 
quine had healing of his lesions vvithin 6 months of 
auranohn being substituted for the hydroxychloroquine.1

1. Bagheri MM. a aI. Pemphigus toliaceus presenting aj ẹruptive 
seborrheic keiatosũ and responding to oral gold ữeatment. I  Dtuịs 
Dtrmatol 2001  1: 333-4.

Psoriasis. Although topical auranohn has been shovvn in 
a placebo-controlled study1 to be eữective in the tteatment 
of plaque-type psoriasis (p. 1688.1) the high inddence of

The Symbol t  denotes a preparation no longer actively marketed
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adverse skin reactions, such as contact dermatitis, vvas 
thought to  ourvveigh any beneíit.

I. Helm KF, tí ai. Toplcal auranoOn ointm ent for the treatment oỉ plaquc 
psoriasis. J Am Aaxd Dcrmatoỉ 1995; 33: 517-19.

Rheumatỉc disorders. Gold compounds are among the dis- 
ease-modifying antirheumatic drugs (DMARDs) that may 
be used in  the ưeatm ent of rheumatoid anhriris (p. 13.2). 
Oral gold is less toxic than intramuscular gold but is also 
much less effective. Gold compounds may also be o{ bene- 
fit in psoriatic arthritis (see under Spondyloarthropathies, 
p. 14.3) and ha ve been used in juvenile idiopathic arthritis 
(p. 12.1).
Reíerences.

1. Suarez-Almazor ME. tí  a i  AuranoHn versus placebo in rheumatoid 
arthriiis. Availabỉc ín The Cochrane Database of Systematic Revievvs; 
Issue 2. Chichester: John Wiỉey; 2000 {accessed ỉ ỉ /01 / ỉ 1). I

Adverse Effects and Treatment I
The most common adverse eílects of auranolin involve the 
gastrointestinal tra a  and include nausea, abdominal pain, Ị 
and sometìmes vomiting, but most oíten diarrhoea, which 
can aílect up to 50% of patients and may be severe enough Ị 
to cause patients to vvithdravv from treatment. Other i 
adverse effects are similar to those of sodium aurothio- 
malate (p. 131.1), although they appear to be less 
troublesome since fewer patients stop treatment vvith 
auranolìn than with injenable gold. As vvith othergold salts, ị 
treatm ent of adverse effeas is generally symptomatic (see ; 
p. 131.3). Modifying the diet to increase bulk, use of a ị 
bulking agent such as bran, or a temporary reduction in : 
auranolin dosage, may help the diarrhoea (but see Eílects 
on the Gastrointestinal Tract, below). Ị
Revievvs. !

1. Tozman ECS, Gottlieb NL. Adverse reaaions tvúh oral and parenteral i 
gold prepararions. Med Toxicoỉ 1987; 2: 177-89,

Effecfc on the gastrointestinal tract. Diarrhoea and abdo- 
minal pain are common with auranolin. The mechanism 
of gasưointestinal toxicity has not been established but 
may be associated vvith a reversible delect in intestinal 
permeability.1 Although some ha ve suggested that diarr- 
hoea may occur in up to 50% of patients taking auranolin, 
a study in 269 patients given the drug for rheumatoiđ 
arthritis found that only about 15% had loose and vvatery 
stools over a 6-month period.2 Although bulking agents 
have been recommended in the management of 
auranoẼn-induced diarrhoea, no overall diííerence in inci- 
dence was seen betvveen patíents given prophylactic psy- 
llium and those given placebo; hovvever, patients givcn 
psyllium had slightly fewer days with loose and vvatery 
stõols.

Gold-induced colitís has also been reported in patients 
takìng auranohn.1'4

1. Behrens R. tí ú i Investỉgation of auranoíin-induced dỉarrhoea. Gut 1986; 
27: 59-65.

2. van Beusekom HJ. tí a i  The moderate imestinal side eííects oí auranoíin 
do not requứe prophylactic therapy with a bulkíormmg agem. Dutch 
Ridaura Study Group. Cìin Rhcumãtoỉ 1997; 16: 471-6.

3. Mỉchet CJ, tí al. AuranoHn-assodated coliũs and eosinophiỉia. AỊayơ Cỉin 
Proc 1987; 62: 142-4.

4. Langer HE. tí ai. Gold colitis induced by auranoHn ưeatmem oí 
rheumatoỉd arthritis: case report and review Oi the literature. Ann Rhcum 
Dừ 1987; 46: 787-92.

Effects on the kidneys. In a retrospective revievv1 of 1283 
patients given auranohn for treatment of rheumatoid arth- 
ritĩs 41 (3.2%) were íound to have developed proteinuria.
In most cases proteinuria was treated by stopping 
auranoữn therapy. Long-term follow-up of 36 patients 
indicated that proteinuria had resolved in 31 vvithin 2 
years and in 29 vvithin 1 year. Seven of 8 patients Iater 
rechallenged with auranofin had no relapses. In a íurther 
review of 2 comparative double-blind studies using gold 
compounds in the treatment of rheumatoid arthritis, pro- 
teinuria was íound to have developed in 27% (23 of 85) 
of patìents ơeated with sodium aurothíomalate, in 17% 
(42 of 247) of those treated with auranolin, and in 17% 
(36 of 210) of those receiving placebo. All patients vvere 
receiving NSAIDs.

1. K aư WA. a  «/. PnHeinuria in gold-treated rhcutnatoid anhrítis. Ann 
ìntrm Mai 1984; 101; 176-9.

Precautions
As for Sodium Aurothiomalate, p. 131.3. Urine and blood 
tests should be carried out beíore starting auranolin and 
monthly thereaher; licensed product iníormation advises 
that auranolin should be vvithdravvn if the platelet count 
íalls below 100 000 ceUs/mmJ or if signs and symptoms 
suggestive of thrombocytopenia, leucopenia, or aplastic 
anaemia occur. Licensed p rodua information States that 
baseline renal and liver íunction levels should also be 
established beíore starting auranofin therapy. AuranoRn 
should be uséd w ith cautíon in patients w ith inflammatory 
bovvel disease.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, classilies auranolin as possi- 
bly porphyrinogenic; it should be used only vvhen no saler 
altemative is available and precautions should be consid- 
ered in vulnerable patients.1

1. The Drug Database íor Acute Porphyrìa. Available au htfp://www. 
drugs-porphyria.org (aecessed 20/07/11)

Interactions
As for Sodium Aurothiomalate, p. 132.1.

Pharmacokinetics
I Auranoíin is incompletely absorbed írom the gastrointest- 

inal traa, only aboul 25% of the gold being absorbed. Gold 
Irom auranolin is bound to plasma proteins as vvell as 10 red 
blood cells. Aíier 2 to 3 months of treatment the stcady-state 
concentration of gold in the blood is reported to be about 
700nanograms/mL. The average lerminal plasma half-]ife 
of gold at steady State is about 26 days vvhile the biological 
hall-lite is 80 days. Tissue retenúon and total gnld 
accumulaiion in the body are less than vvith intramusailar 
gold. Gold from auranolin penetraies into synovial lluid.

Most of a dose of auranolin appears in the íaeces due to 
its poor absorption. About 60% of the absorbed gold írom 
auranotin is cxcreted in the urine and the remairtder in the 
íaeces.
Reviews.

1, Blocka KLN, tí  al. Ciinic.ll pharmacokinetics oí oral and tnjtrc:wbii- golú 
compounds Chn PhanMíokintí 1986; U : 133—43.

2. Betin HP. cf al. Ptunníicokinciuis nf auranoíin: a sìnglc dose siudy in 
man. J iihaninuot ì 9V0; 17; 400^8.

Preparations
Proprietary Preporations (details are given in Volume B)
Single-ingredient Preparatíons. Auslral.: Ridaura, Austria:
Ridaura; Belg.: Ridaura: Canad.: Ridaura; China: Ridaura 
ííf); Denm.: Ridaiira; Fin.: Ridaura; G r Ridaura; Hong Kong: 
Ridaura; Ịndia: Goldar; Irl.: Ridaurat; Israel: Ridaura; Ual: 
Ridaura; Nonv.: Ridaurat; NZ: Ridaura; P o r t Rídaura; Rns.: 

ị Auropan (AyponaH)t, S .A f r Ridaurat; Spain: Ridaurat; Swed.:
I Ridaura; VK: Ridauraỷ; USA: Ridaura.
ị -----------------------------------------------------------------------------------------------

Ị Aurothioglucose
; 1-Aurothio-D-glucopyranose; Aurotioglucosa; (d -G Iu c o - 
; sylthio)gold; Gold Thioglucose; Ayp0TM0nm0K03a.
I (l-Thio-D-glucopyranosato)goỉd.
I Q H n AuOsS=392.2 
1 CĂ5 —  12192-57-3.
I ATC —  M01CB04.

ATC ter —  QM01CB04.
UNII —  2P2V9Q0E78.

Phormacopoeios. In us.
USP 36: (Aurothioglucose). A yellovv odourless or 
practically odourless posvder. An aqucous solution is 
unstable on long standing. It is stabilised by the addition of a j 
small amount of sodium acetate. pH of a 1% solution in 

ì water is about 6.3. Preely soluble in water; practically 
ị insoluble in alcohol. in acetone. in chlorolorm. and in ether.
Ị Store in airtight containcrs. PTOtect trom light.

Ị ProỊile
Aurothioglucose is a gold compound vvith a gold content oí 
about 50%; it has similar actions and uses lo those of 
sodium aurothiomalate (p. 130.2). Ít has been used 
intramuscularly in the treatment of active rheumatoid 
arthritis and juvenile idiopathic anhritis.

For comment on the relative ellicacy and tolerabilitv of 
aurothioglucose and aurothiom alate, see Rheumatic 
Disorders, under Sodium Aurothiomalate, p. 130.3.

Effeđs on the blood. Thrombocytopenía developed in 2 
paũents trcated vvith intramuscular aurothioglucose.1

1. Levin M-D. tí ai. Two patients vvith acute thrombocyỉopenia ỉollovving 
gold adxmnisiratiun and íỉve-year íollow-up. N tíhJM cd2003; 61: 223-5.

Preparatìons
Proprietary Preparations (details are given in Volume B) 
Single-ingredient Preparations. USA: Sotganalỷ.
Pharmocopoeial Preparalions
USP 3Ó: Aurothioglucose Injectable Suspension.

AuroHoprol
Aurothiopropanol Sodium Sulíonate; Aurothiopropanolsul- 
íonate de Sodium; Aurotiopropanol Sodium Sulíonate; 
Aypoĩnonpo/1.
Sodium 3-aurothio-2-hydroxypropane-l-suiphonate.

C3H6AuNaO4S2=390.2 
CÁ5 —  27279-43-2.
ATC —  M0ỈCB05.
ATC Vet —  QM01CB05.
UNII —  G7097J63E9.

Proíile
Aurotioprol is a gold compound with a gold content of at out 
50%; it has similar actions and uses to those of sod um 
aurothiomalate (p. 130.2). It is given by intramusc tlar 
injection (or the treatm ent of rheumatoid arthritis (p. 13.2). 
The initial dose is 25mg vveekly. increased 10 50 to 100 mg 
vveekly, until a total dose of 1.2 to 1.5g has been g ive:. If 
improvement has occurred vvith no signs of toxicity, his 
may be followed by a dose of 50 to 100mg intramusculTly 
every month.

I Preparations
ị Proprietary Preparotíons (d e ta ils  a re  g iv e n  in  V o lu m e  B)

! Sìngle-ingredient Preparations. Fr.: A llo c h ry s in e .

I Azapropazone ISAM, riNNi

I AHR-3013; Apazone (USAN.Ì; Atsapvopatsori'i; Azapropazi n;
! Azapropazona; A^apropaỉoi^um; Mi85; NSC-102824; A. a- 
Ị npona30H.

5-Dimethylamino-9-methyl-2'propylpyrazolo[l,2-o]n,2 4] 
benzotriazine-l,3(2H)-dione.

1 C,6H:cM A=300.4 
I CẠỈ —  13539-59-8.

ATC —  M0ỈAXŨ4.
! ATC Vet —  QM01AX04. 
ị um  —  K2V0T9Ó6ZI.

I Pharmacopoeias. Br. includes the dihydrate.
Ị BP 2014; (Azapropazone). The dihydrate is a vvhite to p le 
I ydlovv crystalline povvder. Very slighily soluble in vva er 
Ị and in chlorolorm; soluble in alcohol; dissolves in soluticns 
I oí alkali hydroxides.

! Proỉịịe
! Azapropazone is an NSAID (see p. 102.3), structura ly 
Ị related to phenvlbutazone (p. 125.1). It also has uricosu ic 
I properties. Because azapropazonc appears 10 be associat :d 
Ị with a higher incidence ol adverse elíects than vvith sone 
I other NSAIDs, its use was restricted 10 the trcatment DÍ 
ị rheumatoid arthritis, ankylosing spondylitis, and acute go Jt 
I in patients íor whom other NSAIDs have been ineffectivt.

Breast (eeding. Small quantities ol azapropazone a e 
excrcted into breast milk.1 Hovvever, the American Aca I- 
emy of Pediatrics2 States that there have been no reports 
of anv clinical effea on the iníant associated with the u e 
of azapropazone by breast-feeđing morhers, and th.1t 
theretore it may be considered 10 be usually compatib c 
vvith breast íeeding.

1. Baìd R. tí aỉ. E.xcretỉon oí arùpropa7one ỉn hum an brcast mjlk. Ettr J c  n 
Pharmacoị 1990; 39: 271-3.

2. American Aeademy of Pediacrics. The Lransícr o í druRs and oth.*r 
Chemicals into hum ar. milk. Pcdititrics 2001; 108: 776-89. [Retired M y 
2010) Correcũon. I 'oid.: 1029. Also availdble at: http://aanpo!ic 
dappublications.Org/cgi/contem/full/pediairics% 3bl08/3/776 (access< d 
01/11/07)

Eííecls on the blood. Auto-immune haemolytic anaem ú, 
occasionally fatal, often with pulmonary iníiltration. alle - 
gic alveolitis, pulmonary librosis. or librosing alveoliti , 
has been reponed in patients receiving azapropazone.'‘5

ỉ. Chan-Lam D. etal. Red cell antibodies and autoìm m une haemolyrisaíĩ^r 
trcatm em  with azapropazonc. BMJ 1986; 293: Ỉ474.

2. AJbazzaz MIC tí  úi. Alvcolitis and haemoiyúc anaeinỉa induced b f 
azapropazone. BMJ 1986; 293: 1537-8.

3. MontgomeTy RD. Babb RG. Alveoliũs and haemolytic anaemia induce i 
by azapropazone. BMJ 1987; 2V4: 375.

Effects on the gastrointestínal tracf. In a revievv1 of thi; 
relative saíety of 7 oral NSAIDs. the UK CSM commente l 
that azapropazone was assodated vvith the highest risk of 
gasưointcstinal reactions in both epídemiological studie; 
and an analysis of spontaneous reporting of adverse reac 
tions, Although it appeared that some patients over 60 
years of age had received doses exceeding those recom 
mended for this age grouD, it was consídered that ever 
when this was taken into account a marked diữerenct 
remained betvveen gastrointestinal reaaions for azaprop 
azone compared vvith other NSAIDs.

The CSM Ttcommendtd that azapropazone should be restriciCí 
to use in rheumatoid arthritis, ankyìosing spondylitis, and acutt 
qout and only whrn olher NSAIDs have been ineffective. ĩts use ir 
patients with a history of peptic ulceration waỉ contra-indicated. 1: 
was r.lso recommended thai when used in patients over 60 years 0 

agc ĨOT rheumatoid arthriliỉ or ankyỉosing spondylitis the dose 
should be reduced.

AU cross-references reíer to entries in Volume A

http://aanpo!ic
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Azapropazone has been vvithdravvn in many countries 
induding the UK.

1. CSM/MCA. Relative saíety of oral non-aspirin NSAlDs. Current Probỉems 
1994- 20: 9-11. Also available at: http://wvvw.mhra.gov.uk/homc/ 
idcplg?IdcService=GET..FrLE&dDocName=CON20156l5frRevisionS- 
elẻCTionMethodsLatestReleased (accessed 01/11/07)

Effeds on the skin. Of 917 reports of adverse reaaions 
assodated with azapropazone forwarded to the WHO Col- 
laborating Centre for International Drug Monitoring' 
beíore September 1984, 190 (21%) were of photosensit- 
ivity. Of 154 reports of photosensitivity evaluated, a causal 
relâtionship to use of azapropazone wãs considered certain 
in 6, probable in 138, and possible in 10. In May 1994 the 
UK CSM stated2 that since 1976 they had received 464 
reports of photosensitivity reactions assodated with aza- 
propazone and commentẽd that, when corrected for pre- 
scription volume, reporting of this reaction was 50 times 
greater than with other commonly prescribed NSAIDs. 
They recommended that patients should be advised to 
avoid direct exposure to sunlight or to use sunblock pre- 
parations.

t. Olsson s, « al. Photosensitivity during treatraenl with azapropazone. 
BMĨ 1985; 291; 939.

2. CSM/MCA. Photoscnsitỉvity assodated w ith  azapropazone (Rheumox). 
CurrĩTit Problems 1994; 20: 6. Also availablc at: http://www.mhra.gov. 
uk/home/idcplg?ldcService=GET_FILEfrdDocName=CON20156166-Re- 
visionSclccdonMethod»LatesiReIcased (accesscd 01/11/07)

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Gr.: Prolixan; S.Afr.: Rheumoxt; 
Turk.: Prodisan.
PhormacopoeÌGl PreparaKons
BP 2014: Azapropazone Capsules: Azapropazone Tablets.

Bendazac (8AN, USAN, riNNỊ

ÁF-983; 8endazaco; Bendazacum; Bindazac; 6eHflá3aK.
(1-Benzyl-1H-indazol-3-yloxy)acetic acid.
C,6H „N A=282.3 
CAS—  20187-55-7.
ATC —  M02M11; SOIBC07.
ATC Vet —  QM02AA1 ỉ; ŨS01BC07.
UNII —  G4AG71204O,

Bendazac Lysine ỊBANM, riNNMi

ẠF-1934; Bendazac lisina; Bendazaco de lisina; Bendazacum
Lysinum; 6eHfla3aK /1M3HH.
L-Lysine-(1 -benzyl-l H-indazol-3-yloxy)acetic acid.
Q 2H2bN A =428 '5
CAS —  81919-14-4.
ATC —  S01BC07.
ATC Vet —  QS01BC07.
UNII —  CL7T957EGC

Pharmacopoeias. In Chín.

ị BP 2014: (Benorilate). A white 0r almost white, odourless 
; or almost odourless, crystalline powder. Practically 
ị insoluble in water; sparingly soluble in alcohol and in 
ị methyl alcohol; soluble in acetone and in chloroform.

Ị Proíile
j Benorilate is an aspirin-paracetamol ester vvith analgesic 
ị anti-inflam m atory, and antipyretic properties. A íter 
ị absorption, it is rapidly metabolised to salicylate and 
; paracetamol. It has been used orally in the ưeatm ent of rrúld 
I to moderate pain and fever. It has also been used in 
Ị  osteoarthritis, rheumatoid arthritis, and solt-tissue rheu- 
I matism.
Ị W hen an overdose of benorilate is suspected, it has been 
i suggested that plasma concentrations of both salicỵlate and 
Ị paracetamol should be measured since a normal plasma- 
I paracetamol concentration cannot necessarily be assumed 
ị from a normal plasma-salicylate measurement.
I Reíerences.

1. Aylward M. Toxicity of benorylate. BMJ 1973; 2: 118. 
j 2. Symon DNK, et a i  Fatal paracetamol poisonỉng from benoryỉate therapy 
Ị in  child wũh cystic Bbrosis. Lancet 1982; ii: 1153-4.

Ị Preparations
Ị Proprietary Preparalioiu (details are given in Volurae B) 

ị Single-ingredient Preparations. China: Beilijin (Dlíiầ:); YlNuo 
1 (íỉi£).
Ị Mulli-ingredient Preparalions. China: Bei shu (-ẵ-Bit).

Ị Pharmacopaeial Preparations
Ị BP 2014: Benorilate Oral Suspension; Benorilate Tablets.

Benzydamine Hydrochlorỉde
ỊBANM, USAN, rlNNMỊ

AF-864; Bencidamina, hidrocloruro de; Benzidamin Hidrok- 
lorũr; Benzindamine Hydrochloride; Benzydamine, Chlorhy- 
drate de; Benzydamini Hydrochloridum; Benzydaminy 
chlorovvodorek; Hidrocloruro de bencidamina; 6eH3MflaMM- 
Ha fnflpoxnopnfl.
3-(1 -Benzyl-1 H-indazol-3-yloxy)-NN-dimethylpropylamine 
hydrochloride.
C,9H23N30,HCI=345.9
C4S —  642-72-8 (benzydamine); 132-69-4 (bemydamine 
hydrochloride).
ÁTC —  A01AD02; GQ2CC03; M01AX07; M02AA05.
ATC Vet —  QA01AD02; QG02CC03;QM01AX07; QM02M05. 
UNII —  K2GI407R4Q.

Pharmacopoeias. In Br. and Pol.
BP 2014: (Benzydamine Hydrochloride). A white crystalline 
povvder. Very soluble in vvater; Ireely soluble in alcohoỉ and 
in chlorolorm; praaically insoluble in ether. A 10% solution 
in vvater has a pH of 4.0 to 5.5.

Uses and Administration

Proỉile
Bendazac is an NSAID (p. 102.3) structurally related to 
indom etadn (p. 71.2). It has been used topically in 
preparations containing 1 or 3% for the treatment of 
various inilammatory skin disorders.

Bendazac lysine has been used in the manàgement of 
cataract, eye drops containing 0.5% being instilled three 
times daily.

Hepatotoxicity has been reported.
Reíerences.

1. Ballour JA. Clissuld SP. Bendazac lysine: a revievv of its pharmacological 
propertics and therapeutỉc potenlial in the management of cataracts. 
DrùỹS 1990: 39: 575-96.

2. Prietu de Paula JM, el al. Hepatoloxicidad por bendazaco; análisỉs de 16 
casos. Rev Gìn Esp 1995; 195: 387-9.

Preparations
Proprietary Preporations (details are given in Volume B)
Single-ingredient Preparations. Chitta: Sha Pu Ai Si (ìp-u S S ) ; 
Gr.T Bendalỉna; Versâlba; iebinon Ital.: Bendalina; Versus; Phì- 
lipp.: Bendalina; Port.: Bendalina; Veneĩ.: Bendalina.

Benzydamine hydrochloride is an NSAID (p. 102.3). It is 
used topically on the skin in concentrations of 3 to 5% in 
painỉul musculoskeletal and soh-tissue disorders. Benzyd- 
amine hydrochloride is also used as a mouthvvash or spray 
in concentrations of 0.15% for the reliet of inflammatory 
conditions of the mouth and throat. It has been given orally 
or rectally for the reliet of painỉul and inflammatory 
conditions, and as a topical solution (or vaginal irrigation.

Benzydamine salicylate (benzasal) has been used 
topically on the skin as a 6% cream or spray.

Mouth disorders. Results of a tandomised placebo-con- 
trolled study in patients undergoing radiotherapy for oro- 
pharyngeal cancer indicated that benzydamine as an oral 
rinse was effeaive in reducing the area and severity of 
mucositis.1 Benzydamine is also used locally for the man- 
agement of moũth ulcers (p. 1814.2) although an early 
study2 lound it no more useíul than placebo.

1. Epstein iB. €t al. Benzydamine HC1 for prophylaxis o t radiation-induced 
oral mucositis: resuỉcs from a muỉUcenter. randomized, doublc-blind, 
placcbo-controlled dinical rrial. Cartcer 2001; 92: 875-85.

2. M atihews RW, et aí. Clúúcaỉ evaiuatíon of benzyđamỉnc. chiorhcxỉdỉne, 
and  placebo m outỉm ashes ỉn the m anagcment o ỉ recurrent aphthous 
stomatitỉs. Oraỉ Surg Oraỉ Med Orai Paĩhol 1987; 63: 189-91.

Benorilate (BAN, riNNỊ

Benorilaatti; Benorilat; Bénorilate; Benorilato; Benorilatum; 
Benorylate; FAW-76; Fenasprate; Win-11450; BeHopunaT. 
4-Acetamidophenyl O-acetylsalicylate.
C|7H|5N05=3Ỉ3.3 
CAS —  5003-48-5.
ATC —  N02BAỈ0.
ATC Vet ,—  QN02BA10.
UNII —  W1QX9DV96G.

Pharmacopoeias. In Br. and Chín.

Adverse Effects
Aiter topical application to the skin ỉocal reactions such as 
erythema or rash may occur and photosensitivity has been 
reported. After use as mouth and thròat preparations, 
numbness or stinging sensations of the oral mucosa have 
been reported; hypersensitivity reactions induding urti- 
caria, photosensitivỉty, and bronchospasm may also occur 
rarely.

Effects on the kidneys. A 57-year-old woman who had 
used 400 g of a topical cream containỉng benzydamine

The Symbol t  denotes a preparation no longer actively marketed

hydrochloride 3% over a period of 4'months was ỉound to 
have raised plasma concentrations of creatinine and urea 
consistent with a substantial reduction in glomerular fil- 
tration rate.1

1. 0 'CaIlaghan CA. a  al. Renal dlsease and use oí topical non-steroidal 
anti-inỉlammaiory drugs. BMJ 1994; 308: 110-11.

Effecis on the ỉkin. Photoallergic contact dermatítis devel- 
oped on the hands of a 65-yeăr-old vvornan after the use 
of a genital wash containing benzydamine 0.1% for sev- 
eral years.1 The lesions disappeared once the patient 
stopped using the solution.

1. Lasa Eỉgczua o. et ai. Photoaỉỉe^pc hand eczema due to bcnzydanỉjne. 
Eur J ótrmatol 2004; 14: 69-70.

Overdose. A 6-year old girl had haỉludnations1 after 
receỉving 500 mg of benzydamine orally; it had been 
intended as a vaginal douche for pruritus vulvae; recovery 
was spontaneous.

ỉ .  Gómez-López L. et al. Acutc overdose due to bcnzydamine. Hum ầxp 
Toxieol 1999; 18:471-3.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-mgredient Preparotiom. Arg.: Actưedrint; Bentíỉem; 
Emex; Sandival Desleible; AustraL: Difflam Antí-inĐaxnmatory 
Throat Spray; Diíílam Solution; DiỉQam; Austrừt: Tanmm; 
Braz.: BenHogin; BeiuídroL' Benzưiex; Benzittat; cưiogex: 
Hogo-Rosa; Flogolab; Flogomin; Flogoral; Fonergoral; Gargo- 
juice; NeoĐogin; Canađ.: Sun-Benz; Tantura; Cz.\ Rosalgin; 
Tantum; Detim.: Andolex; Zyx; pin.; Zyx; Fr.; Opalgyne; Ger.: 
Tantum Rosa; Tantum Verdẽ; Gr.; Tantum; Horig Kong: Dan- 
tum; Difflam Anti-ữiflammatory Lozenges; Difflain: Veraxt; 
Hung.: Rosalgin; Tantum Lemon; Tantum Verde; Indon.: Tan- 
flex; Tantum; Irl.: DiỉQam; Tantum Verde; Israel: Easy Gel; 
Tantum Rosa; ỊtaL: Atlobent; Ginesal; Saniũor Collutorio; Tan- 
tum; Verax: Xentaữd; Malaysúr. DưSam Antí-inũammatory 
Lozenges; Diỉflam Forte Antì-InHanưnatory Throat Spray; 
DiíOam Solutlon+; Mex.: Artroben; Benưiant; Cifhit7 Lonol; 
Vantal: Neth.: Tantum; NZ: DiỉQam: phữipp.: DiHlam; PoL: 
Hascosept Septolux; Tantum; PorL: Flogoraft; Flogoral; 
Momen; Rosalgin; Tantum Rosa; Tantum Verde; Tantum 
Verde; Tantum; Rus.: Tantum Rose (TainyM Po3a); Tantum 
Verde (TaHiyM Bepae); S.Afr.: Andolex; Andosept; Singapore: 
Difũam; Spain: Fulgium; Rosalgin; Tantum Verde,- Tantum; 
Sxved.: Andolex: Zyx; Switz.: Bucco-Tantum; ThaL: DiíHam; 
Turk.: Benìũex; Benzidan; Parengil; Tanílex; Tantum; Temex; 
UK: Diíílam; Ukr.: Tantum Rose (Tamy»4P03a); Tantum Verde 
(TamyM Bepae); Venez.: Azutan; Bevi Dam; Biozendỉ; Flodont; 
Tantum Verde; Tanttim; Zydan.

MulH-ingredient Preparotionỉ. Arg.: Buchex; Emex Duo; Espec- 
tocural; AustraL: DiỉHam Anti-inflammatory Lozenges vvith 
Cough Suppressanc Díỉtlam Lozenges; DiỉOam Mouth Gel; 
DifQam-C; Logiđn Rapid Reliet Braz.: Angino-Rub; Hong 
Kong: Ditílam Anti-inũammatory Antibacterial Iozenges; 
Diíílam Mouth Gel: Difflam-C; Kloroben; Logicin Rapỉd Relieí; 
Hung.: Tanmm Rosat; ItaL: Gola Action: Linea F; Tantum Oro- 
san: Malaysia: DííSam Anti-inllaminatory Lozenges (vváth 
Antibacterial); Dilũam Anti-InQammatory Lozenges (with 
cough suppressant); DiíQam Mouth Gel; Difflam-C; Mex.: Lonol 
Sport; NZ: DiỉQam And-ứiũammatory Antibacterial Lozenges; 
DiHlam Cough; Dilílam Mouth Gel; Difflam-C; Philìpp.: DiKlam 
Orange; PorL: Benoral; Gartun; Tantum Verde; S.Ãfr.: Ando- 
lex-C; Andolex-C; Andosept-Co; singapore. Ddỉlam Anti- 
inllammatory Anti-Bacterial Lozenges; DiíAam Anti-InHamm- 
atory Throat Sptay; DiỉQam Cough Lozenges; Diffiam Mouth 
Gel; Difflam-C; Logiõn Rapid Relieỉ; Spain: Etermol Antitusi- 
VO+; Mentamidat; Prosturol: Tantumf; Vindseptil Otico; Turk.: 
Cloder Plus; Farhex; Geral; Klodamin; Kloroben; Oroheks Plus: 
Venez.: Amiccts; Gendvol Compuesto; Solunovar Compuesto.

Pharmacopoeial PreparaHons
BP 2014: Benzydamine Cream; Benzydamine Mouthwash; 
Benzydamine Oromucosal Spray.

Benzyl Nicotinate
Bensylnikotinat; Bentsyylinikotinaattị; Benzil Nikotinat; Ben- 
zyli Nicotinas; Nicotiriãtó dẹ,bẹnciìo; 6eH3nn HMKOTHH3T. 
Benzyl pyridi ne-3-carboxylate.
C13H11^ 0 2=2 1 3^
CAS —  94-44-0.
UNII —  S497LCF9C9.

Pharmacopoeias. In Ger.

Profíle
Benzyl nicotinate is used in topical preparations as a 
rubetadent.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Ger.: Pemionin Thermo Teilbad; 
Pemionin Thermo Vollbad; Rubriment-BNt; Rubrimentt.

http://wvvw.mhra.gov.uk/homc/
http://www.mhra.gov
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Multi-ingredient Preparations. Arg.: Oxa Sport; Pergalen; Aus- 
tria: Ambenatt; Derivon; Mobilisin plus; Rheumext; Rillit- 
Rheumasalbe; Rubriment; Thermo-Rheumon; Thrombophob; 
Braz.: Trọmbofob; Fin.: Trombosol; Fr.: Lumbalgine; Ger.: 
Camphopint; Pelvichthol Nt; Rubrimentt; Gr.: Air Salonpas; 
BayoHn; Ehrlich; Strialissan; Thermo-Roiplon; Hững Kong: Sal- 
omethylt; Hung.: Air Salonpas; Inđia: Aijet; Beparine; Throm- 
bophob; ĩnđon.: Stop X; Thrombophob; Zeropain; /ra/.: Salon- 
pas; Sloant; Mex.: Bayro Termo; Pol.: Lumbolint; Thermo- I 
Rheumon: Port.: Balsamo Analgesico; Medalginan; Ruỉ.: Capsi- ! 
cam (KanemcaM); Heparin Ointment (renapHHOBaa Ma3b); Switỉ.: 
Assan thermo; Dolo Demothermt; Histalgane; Marament-N; ị 
Sportusal assan thermo; Turk.: Thermo-Doline; Thermo-Rheu- ; 
mon; ThermoAex; Thermove; UK: SalonaiiỶ; Ukr.: Capsicam Ị  
(KancHKaM); Kamíart (KaMệapT). Veneỉ.: Hhrlich Balsamo. i

B eta-am inoprop ion itrile
(3-Aminopropionitrile; Aminopropionitrile; P-Aminopropio- 
nitrilo; BAPN; Beta-aminopropionityrile; BeTa-aMMHũnponno-
HHTpn/1.
3-Aminopropionitrile.
C3H6N2=70.10
CAS —  151-18-8 (beta-aminopropioniỉríle); 1 ỉ 19-28-4 (beĩa- 
aminopropionìtrìle íumarate).
ATC Vet —  QM01AX9Ỉ.
UNII —  38D5U4KH2.

Proỉịle
Beta-aminopropionitrile, a lysyl oxidase inhibitor, is an 
anti-inflammatory used as the íumarate in veterinary 
m ediđne for the treatment of tendinitis.

B om yl Salicylate
Borneol Salicylate; Salicilato de bornilo; 5opHK/ica.nnL|M/iaT.
2-Hydroxybenzoic acid 1,7,7-trimethylbicydo[2.2.1]hept-2-yl 
estér.
C17H220 3=274.4 
CÁS —  560-88-3.

ProỊịle
Bomyl salicylate is a salicylic acid derivative that has becn 
used topically in rubeíarient preparations similarly to 
methyl salicylate (p. 92.1) for the reliel of pain in 
musculoskeletal and joint disorders.

Brom fenac Sodium IUSAN, 4NNMI

AHR-10282; AHR-10282B; Bromfẻnac Sodique; Bromíenaco Ị 
sódịco; Natrỉi Bromíenacum; HaTpuii BpoMỘeHaK.
Sodlum [2-amino-3-(p-bromobenzoyl)phenyl]acetate ses- ị 
quihydrate.
C,sH„BrNNa03,1ViH20=383.2
C45 —  91714-94-2 (bromíenac); 91714-93-1 (bromỉenac 
sodium); ỉ20638-55-3 (bromíenac sodium). Ị
ATC —  S01BC11. ị
ATC Vet —  QS01BC11. \
UNII — : 8ECV571Y37. ị

Prohle
Bromíenac, a phenylacetic acid derivative related to ■ 
didoíenac (p. 48.3), is an NSA1D (p. 102.3) used lor ocular Ị 
pain and inAammation Lncluding postoperative inllamma- 
tion in patients who have undergone cataract extraction. It : 
is given as the sodium salt although the eye drop strength Ị 
may be expressed in terms of the freé acid; 1 mg of j 
bromíenac sodium is equivalent to about 0.9 mg of i 
bromíenac. Eye drops containing the equivalent of 0.09% : 
bromíenac are instilled tvvice daily in inĐammatory ocular Ị 
conditions. w h en  used postoperatively, drops containing ; 
the equivalent of 0.07% or 0.09% bromlenac are instilled Ị 
once daily staiting one day beỉore. and continuing until 14 
days aíter, surgery. Altematively, twice daily administration 
of 0.09% bromíenac drops are started the day after surgery 
and continued for the next 14 days. '

It vvas tormerly given orally in the management of acute : 
pain but vvas withdrawn ỉrom the market atter reporis of Ị 
severe and sometimes íatal hepatic íailure.

Effects on the eyes. Severe comeal melting (ulceration) i 
was seen in 3 patients aíter topical use of bromíenac sod- ; 
ium .1 All patients recovered aíter bromíenac was vvith- ] 
drawn. Similar effeas have been reported vvith other ị 
ophthalmic NSAID preparations; for lunher details see ■ 
under Adverse EHects o{ Dicloíenac, p. 50.1.

1. Asai T, tí aì. Thrce cascs of corneal mclùng after insriílaùon oí a nevv 
nonsteroidal anri-inf)ammatory đrug. Corrtea 2006; 25: 224-7.

Preparations
Proprietary Preparatíons (details are given in Volume B)

Single-ingredient Preparatíons. Arg.: Natax; Denm.: Yellox; Fr.: 
Yelĩox; Ger.: Yellox; Iri.: Yellox; Jpn: Bronuck; Neth.: Yellox; 
Norw.\ Yellox; Spain: Yellox; Swed.: Yellox; UK: Yellox; USA: 
Bromday; Prolensa; Xibromt-

B u f e x a m a c  I8AN, riNNi

Buíeksamaakki; Bufeksamakas; Buíexamaco; Bufexamacum; 
Bufexamak; Buíexamák; ByộeKcaMaK.
2-(4-Butoxyphenyl)acetohydroxamic acid.
C12H,7N03=223.3 
CAS —  2438-72-4.
ATC —  M01AB17; M02AA09.
ATC Vet —  QM01AB17; QM02AA09. 
u m  —  4T3C38J78L

PharmacopoeiũS. In Eur. (see p. vii) and Jprt.
Ph. Eur. 8: (Bulexamac). A vvhite or almost vvhite, 
crystaUìne powder. Practically insoluble in water; soluble in 
dimethvlíormamide; slighily soloble in eihyl acetate and in 
methyl alcoliol. ProteCT íroni light.

Proỉile
Bulexaniac i<! an NSAID Ịp. 102.3) thai is applied topically in ! 
concenirations ot 5% in various skin disorders. Stinging and : 
burning may occur alter application; hypersensitivity ; 
reactions have been reponed. ị

Preparations
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preporations. Anslria: Paríenac; Clũna: Iíerun : 
(n7iífl;; Fr.: Partenact; Ger.: Haemo-Hxhirud Buỉexamact: i 
Jomaxf: Paríenact; Windolf; Ital.: pansamac; Port.: Paríenact; ! 
Switz.: Paríenac; Turk.: Isoderm. I

Mulh-ingredient Preparations. Austral: Paraderm Plust: Resolve: ị 
Cz.: Mastu Sf; Ger.: Anaesihesin akutf; Faktu akutf; Hamo- Ị 
ratiopharm Nt: Hamoagil plusf; Hexamon Bufexamac+; Mastu Ị 
akutt; Hong Kong: Fungo Soothing Balmt; Mastu Sf; Hung.: 
Mastu SỶ; NZ: Paraderm plust; Rus.: Proaosan (npoirroaaH); í 
Thai.: Mastu s t; Ukr.: Proctosan (PlpoinoaaH). :

Bum adizone Calcium ỊriNNMi

Bumadizona cẩlcica; Bumadizone Calcique; Calcii Bumadi- í 
zonum; KatibqviM ByMafln30H.
Calcium 2-(l,2-dipnenylhydrazínocarbonyl)hexanoate hemi- ị 
hydrate. ị
(C19H21N20 3Ị2Ca,VW20=699.9 Ị
C4S —  3583-64-0 (bumadizone); 34461-73-9 (bumadizone I 
Cũlcium). ị
ATC —  M01AB07. ị
ATC Vet —  QM01AB07. !
UNII —  7PSH384AJD !bumadizone cakium hemihydrate); Ị 
142R7TU2TN (anhydrcus bumadừone caláum). Ị

Proỉile Ị
Bumadizone calcium is an NSAID (p. 102.3) that is Ị 
metabolised to phenylbutazone (p. 125.1) and oxyphen- Ị 
butazone (p. 114.3). Ưse has been limited by the risk of i 
agranulocytosis and Olher haematological adverse elíccis. ị

Preparations
Proprietory Preporalions (dctails are given in Volumc BI j

Single-ingredienl Preparotions. Mex.: Desllam.

B u p r e n o r p h i n e  (BAN. ríNNi ®

Buprenoríiini; Buprenoríin; Buprenoríìna; Buprenoríinas; Ị 
Buprenorphin; Buprénorphine; Buprenorphinum; RX-6029- ị 
M; BynpeHopộnH. !
(6/?,7ff,14S)-l 7-Cyclopropylmethyl-7,8-dihydro-7-[(lS)-l- I 
hydroxy-l,2,2-trimethylpropyl]-ó-0-methyl-6,14-ethano-l7- ị 
normorphine; (2S)-2-[(-)-(5fi,6R,7fi,145)-9a-Cyclopropyl- ■ 
methyl-4,5-epoxy-3-hydroxỵ-6-methoxy-6,14-ethanorr;or- ! 
phinan-7-yl]-3,3-dimethylbutan-2-ol. ;
C ^ H ^ N O ^ ó ? ^  I
CÁS —  52485-79-7. !
ATC —  N02AE01; N07BC01. :
ATC Vet — QN02AE01; QN07BC01. I
UNII —  40D3SCR4GZ. I

Street names. The ío l lo v v in g  tcrms h a v e  b e e n  u s e d  as 'S t r e e t  i 
n a m e s '  ( s e e  p .  v ii)  o r  s la n g  n a m e s  for v a r io u s  l o r m s  o í  ■ 
b u p r e n o r p h i n e :

TEM; Tems. !

Pharmacopoeias. In ầur. (see p. vii).
Ph. Eur. 8: (Buprenorphine). A white or almost w tite 
crystalline powder. Very slightly soluble in water; fr< ely 
soluble in acetone; slightly soluble in  cydohexane; solt ble 
in methyl alcohol. It dissolves in dilute Solutions of ac ds. 
Protect from lĩght.

B uprenorphine H ydrochloride
IBANM. USAN, rlNNMI ®

Buprenoríiinihydrokloridi; BuprenorAna, hidrocloruro r le; 
Buprenoríìn-hidroklorid; 8uprenorfìn-hydrochlorid; Bup e- 
norfìnhydroklorid; Buprenorfìno hidrochloridas; Buprín- 
orphine, Chlorhydrate de; Buprenorphinhydrochlor d; 
Buprenorphini Hydrochioridum; CL-112302; Hìdrocloru o 
de buprenoríina; NIH-8805; UM-952; BynpeHopện ta 
fMflpoxnopnfl.
CmH^NO^HCNSOA.I 
CÀS —  53152-21-9.
ƯNII —  56W8MW3EN1.

pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8; (Buprenorphine Hydrochloride). A ivhite or 
almost while crystaliine povvder. Sparingly soluble in wat r; 
soluble in alcohol; practically insoluble in cyclohexar e; 
Ireely soluble in methyl alcohol. Protect from light.
OSP 36: (Buprenorphine Hydrochloride). pH of a 1 % 
solution in water is bettveen 4.0 and 6.0. Store in airtig u  
containcrs. Protect írom Iight.

Uses and Administration
Buprenorphine is an opioid analgesic (p. 108.1) classiíied s 
an opioid agonist and antagonist. It is used for the reliel if 
moderate to severe pain and as an adjunct to anaesthesi I. 
Buprenorphine is also used in the treatment oi opio d 
dependence.

Buprenorphine has a relatively slovv onset but prolonge i 
duration of aaion. On íntramuscular injeaion analgesia s 
apparent ivithin 15 minutes and lasts up to 6 hours. V 
slovver, more prolonged response is achieved after 
sublingual doses. The analgesic eííects of buprenorphin ỉ 
aíter transdcrmal application may not be seen ío ra t least I l 
to 24 hours or up to 72 hours in the case of the once-vveekl / 
patch.

Buprtnorphine is usually given by intramuscular or 
intravenous injection or sublingually as the hyđrochlorid: 
oras transdermalpatches as thebase. For all routes doses ar : 
expressed in terms of the base. Buprenorphine hydro 
chloride 107.8 micrograms is equivalent to about lOOmicr 
ograms of buprenorphine.

Buprenorphine is given by all the above routes for opioú 
analgesia in moderate to severe paỉn.
• The dose by iniramuseular or slow intravenous 'tnjectior 

is 300 to 600 micrograms repeated every 6 to 8 hours a: 
required

• By the sublingual route, doses of 200 to 400 microgram; 
may be rcpeated every 6 to 8 hours as required

• For opioid treatment of chronic pain in patients aged 18 
years and over transdermal patches delivering varying 
amounts of buprenorphine are available. Doses should 
be indiviđually titrated for cach patient according to 
previous opioĩd usage. During transíer to treatment with 
buprenorphine patches previous opioid analgesic 
therapy should be phased out gradually in order to 
allow íor the gradual increase in plasma-buprenorphine 
concentrations. Depending on dose required up to 2 
patches may be applied, hovvever. this should be done at 
the sarne time to avoid coníusion. Buprenorphine 
patches are not appropriate for acute pain. In the ƯK and 
USA, transdermal buprenorphine patches are available 
as follows:
Tnmstec (Napp, UIi) delivering buprenorphine in a range 
of 35 to 70micrograms/hour. Initial dosages should not 
exceed 35 micrograms/hour in opioid-naivc patients. For 
paùems who have been receiving a strong opioid analgesic the 
initial dose should be based on the previous 24-hour 
opioid requirement. Use of a patch providing 35micro- 
grams/hour o( buprenorphine is roughly equivalent to 
30 to 60 mg daily of oral morphine sulíate. Patches 
shouỉd be replaced every 96 hours at the latest tvith the 
new patch being applied to a diííerent site; use of the 
same area of the skin should be avoided for at least the 
next 2 applications.
EuTrans {Napp, UK) and Butrans (Purdue, USA) delivering 
buprenorphine in a range of 5 to 20micrograms/hour. 
UK licensed product iníormation States that initial 
dosages should not exceed 5 micrograms/hour in aỉl 
paticnts, vvhereas in the USA. this dose is licensed íor the 
initial trcatment of opiũid-naive patients or those who 
have been receiving a strong opioid analgesic vvhose 
daily dose is less than 30 mg of oral morphine or its 
equivalent. u s  licensed iníormation recommends an

All cross-reíerences refer to entries in Volume A
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initial dose of 10 micrograms/hour lor opioid-tolerant Ị 
patients whose daily dose is benveen 30 and 80mg of oral Ị 
morphine or its equivalent. In those requiring more than I 
80 mg daily oỊ oral morphine or its equivalent the use of 
patches providing 20 micrograms/hour of buprenorphine 
may not provide adequate analgesia; hovvever, applica- 
tion oi multiple patches to provide doses greater than 
20 micrograms/hour is not licensed in the USA (see 
Adverse Eííects and Treatment, below). Patches should 
be replaced every 7 days vvith the new patch being 
applied to a diíỉerent site; use of the same area of the skin 
should be avoided for the next 3 to 4 vveeks.

When used in balanced anaesthesia  300 micrograms may 
be given intramuscularly or 400 micrograms sublingually 
for premedication; 300 to 450 micrograms may be given 
inưavenously as a perioperative analgesic supplement.

For the treatm ent of o p ỉo id  d ep en d en ce  in patients 
aged 16 years and over, the initial dose is 0.8 to 4mg 
sublingually once daily. The dose may be increased as 
necessary but maìntenance doses should not exceed 32 mg 
daily. Once the patient has been stabilised, the dosage 
should be reduced gradually to a lovver maintenance dose; 
ưeatment may eventually be stopped if appropriate. For 
addicts who have not undergone opioid withdrawal beíore 
starting buprenorphine, the tìrst dose of buprenorphine 
should not be given until the first signs of craving appear or 
until at least 4 (USA) or 6 (UK) hours atter the last opioíd 
use. In those already receiving methadone replacement, the 
dose of methadone should be reduced to a maximum of 
30 mg daily betore staráng buprenotphine therapy. As a 
deterrent to abuse, combined sublingual preparations o£ 
buprenorphine hydrochloride and naloxone hydrochloride I 
are available in some countries for the treatm ent of opioid I 
dependence. Naloxone may also increase the anaigesic Ị 
effea of buprenorphine, see Administration vvith Bupren- 
orphine, under Naloxone, p. 1563.3.

For details of doses in ch ild ren , see below.

Action. Buprenorphine is generally described as a mixed I 
agonist-antagonist acting mainly as a partial agonist at Ị1  I 
opioid receptors, w ith some antagonist activity at K recep- I 
tors. ít has also been shovvn to bind at p, 8, and K opioid Ị 
binding sites and to  have high affinity for the p and 8 ị 
recepiors and lesser affinity for the K receptor.1 Bupren- 
orphine, Iike íentanyl, has hígh lipid solubility, but has a 
lower intrinsic activity than tentanyl. Differences betvveen 
buprenorphine and pure |i opioid agonists such as 
lentanyl, induding relatively slow onset of action, pro- 
longed duration of action, resistance to antagonism by nal- 
oxone, and lack of coưelation betvveen plasma concentra- 
tions and analgesic effects, have been explaỉned by 
differences in the way buprenorphine binds to opioid 
receptors. In a study in vitro buprenorphine had slow rates 
of association and dissocìation from the opioid receptor 
when compared w ith tentanyl.2

1- Bovill JO. vvhich porent opioid? Important críterìa ĩor sclection. Drugs 
1987;33:520-30.

2. Boas RA. Villiger JW . Clinical actions oí ĩem anyl and buprenorphine: 
the sỉgniíicance of reccptor binding. B rJ  Anatstit 1985; 57: 192-6.

AdministraHon in children. Buprenorphine is used tor the 
reliet of moderate to severe p a in  in children. In the UK, 
those aged from 6 months to 12 years may be given 3 to 
6 micrograms/kg by intramuscular or slovv intravenous injec- 
tion every 6 to 8 hours; up to 9 micrograms/kg may be 
given if required in reíractory cases. In the USA, par- 
enteral buprenorphine is licensed in children aged 2 years 
and over; usual doses of 2 to 6 micrograms/kg may be 
given intramuscularly or intravenously every 4 to 6 hours 
to those up to 12 years old.

The sublìnguaỉ route is licensed in the UK in children aged ; 
from 6 to 12 years and the following doses are given every 6 ; 
to 8 hours according to bođy-weight:
• 16 to 25 kg: J 00 micrograms ;
• 25 to 37.5 kg: 100 to 200 micrograms ;
• 37.5 to 50kg: 200 lo 300micrograms j 
older children requiring pain relieí may be given the usual 
adult dose (see p. 30.3) for all the above routes.

Buprenorphine is also used in the treatm ent of op io ỉd  
dependence; adolescents aged 16 years and over may be 
given the usual adult dose (see p. 30.3).

Opioid dependence. Buprenotphine is used in the ưeat- 
ment of opioid dependence (p. 109.2). Its agonist-antago- 
nist properties may mean that it has a lovver potential for 
dependence and a lovver risk of respiratory depression in 
overdose than pure agonists such as methadone. Bupren- 
orphíne can be used as substitution therapy in patients 
vvith moderate opioid dependence for acute management 
of vvithdravval and in maintenance treatment as an  alter- 
native to or vvith methadone. However, in patients depen- 
dent on high doses of opỉoids buprenorphine may predpi- 
tate withdrawal due to its partial antagonist properties; the 
daily opioid dose should be reduced gradually in  such 
patients beíore beginning buprenorphine. Abuse of the 
preparation, as w ith other substitution therapies, may be a

probiem. A combined sublingua! preparation of bupren- 
orphine hydrochloride and naloxone hydrochloride is 
available in some counưies as a deterrent to abuse.
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Pain. ACUTE PA1N. The BNF considers that buprenorphine 
may antagonise the analgesic e£fect of other opioids and is 
generally not recommended for the management of post- 
operative pain. Nonetheless, it can be given intramuscu- 
larly, intravenously, or sublingually for this purpose, 
although the intravenous route may be prelerred for acute 
pain relieí. The epidural route ' and continuous subcuta- 
neous iníusion2 have also been usẽd; an intranasal íormu- 
lation of buprenorphine has been invesdgated for the 
management of postoperative pain.1 Patient-controlled 
analgesia with intravenous3 and intramuscuiar4 bupren- 
orphine is effective although its long half-life may limit 
such use.

Buprenorphine had no adverse cardiovascular effects 
vvhen given intravenously atter open-heart surgery,5 
suggesting that it vvas a suitable analgesic for patients with 
unstable circulation. Epidural analgesia vvith bupren- 
orphine has also been used aíter cardiac surgery.6 
Buprenorphine vvas also considered suitable for the relief 
of pain in myocardial inỊarction.1
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CHRONIC PAIN. Transdermal buprenorphine is used for 
chronic intractable cancer pain.1'5 It has also been used 
successíully in chronic non-cancer pain induding neuro- 
pathic pain;10'5'7 however, licensed product iníormation 
States that tliis route is not suitable for the treatment of 
acute pain.
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Dependence and Withdrawal

Buprenorphine may have a lower potential for 
producing dependence than pure agonists such as 
morphine. Hovvever, it has been subject to abuse (see 
under Precautions, p. 32.2). Abrupt withdrawal of 
buprenorphine is said to produce only a mild abstinence 
syndrome, which may be delayed in onset.

Buprenorphine is used for substitution therapy in the 
management of opioid dependence (see under Uses and 
Adminisưation, above).

Adverse Effects and Treatment
As for Opioid Analgesics in general, p. 110.1.

Acute hepatotoxicity, induding elevated Iiver enzyme 
values, hepatitis with jaundice, hepatic íailure, necrosis, and 
encephalopathy, and hepatorenal syndrome, has been 
reported in opioid-dependent addicts; these reactions have 
also occurred alter the misuse of buprenorphine, 
particularly after high doses or intravenous use.

Local reactions such as rash, erythema, and itching have 
been reported vvith the ưansdermal patches. In isolateđ 
cases delayed local allergic reactions w ith marked signs of 
inAammation have occuiTed; the patches should be 
withdrawn in such cases. us licensed product inỉormatíon 
for Butrans [Purdue, USA) also wams that prolongation of 
the QT interval has occurred with transdermal bupren- 
orphine vvhen given at a dose of 40 micrograms/hour.

Treatment of adverse eííects is similar to that for other 
opioid analgesics (p. 110.3). The eữects of buprenorphine 
are only partíally reversed by naloxone (see Effects on the 
Respiratory System, p. 32.1) but use of the latter is still 
recommended.

Incidence o f odverse effeds. Adverse eữects reponed1 
alter parenteral buprenorphine Ũ1 8187 patients were 
nausea (8.8%), vomiting (7.4%), drowsiness (4.3%), 
sleeping (1.9%), dỉzziness (1.2%), sweating (0.98%), 
headache (0.55%), confusion (0.53%), lightheadedness 
(0.38%), blurred Vision (0.28%), euphoria (0.27%), dry 
mouth (0.11%), depression (0.09%), and halludnations 
(0.09%). Some studiesiJ  have reported nausea, vomiting, 
and dizziness to be more troublesome w ith buprenorphine 
than vvith morphine.

In a s tu d ^ o l SMẾ/ingua/buprenoiphine, 50 of 141 cancer 
patients withdrew because of adverse eííects, espedally 
dizziness, nausea, vomiting, and drovvsiness; constipatlon 
was not reported. A woman developed5 a painless ulcer on 
the upper suríace of her tongue after she had put sublingual 
buprenorphine tablets on rather than under her tongue.

Shock occurred4 in 2 patients 2 hours after receiving 
epidural buprenorphine 300 micrograms; ueatment with 
naloxone was unsuccessíul but symptoms disappeared 
spontaneously after 2 to 3 hours.

'In  a multicentre study7 oí transdermal buprenorphine, 
252 of 1223 patients with moderate to severe cancer pain or 
non-cancer pain withdrew due to adverse eííects. The most 
commonly reported vvere nausea (11%), vomiting (9.2%), 
constipation (7.8%), dizziness (7.5%), drowsiness (4.0%), 
retching (3.7%), generalised pruritus (2.0%), and headache 
(1.6%); local adverse effects induded prurìtus (1.4%), 
dermatitis (1.3%), and erythema (1.3%). Another study8 
reported oedema, headache. nausea, palpitation, and 
difflculty concentrating as causes for therapy vvithdravval 
in 4 out of 90 patients.
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EHech on the heart. For a report of myocardial intarction 
assoóated vvith abuse of buprenorphine, see Abuse under 
Precautions, p. 32.2.

Effech on mental hmction. Psychotomimetic etỉects have 
been relatively uncommon with buprenorphine. Halluđ- 
nations were reported1 in only 7 of 8147 patients (0.09%) 
given buprenorphine by injection. There have. been 
reports of halludnations aíter sublingual2 or epidural3 use.
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The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. viii)
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Effects on the respiratory System. There have been vary- 
ing repons on the occurrence of respiratory depression 
with buprenorphine. It may be subject to a 'ceilìng effect' 
in which respiratory depression does not increase íurther 
above doses of about Smicrograms/kg.1 However, high 
dosés of 30 or 40 micrograms/kg given as sole intravenous 
analgesic in balanced anaesthesỉa have been associated 
with severe respiratory depression.2

Respừatory depression may be delayed in onset and 
more prolonged than with m orphine and is only partially 
reversed by naloxone, possibiy because buprenorphine is 
very firmly bound to opioid receptors. A study of subiingual 
buprenorphine for postoperative pain relieí was abandoned 
when 3 of the Hrst 16 patìentỉ shovved signs of late-onset 
respừatory depression aíter the second dose of bupren- 
orphine; the respiratory depression did not respond to 
naloxone.3 Successíul reversal has been shovvn in healthy 
subjects with buprenorphine-induced respiratory depres- 
sion given largc doses of naloxone 5 or ]0mg, but not with 
1 mg; reversal was gradual in onset and decreased the 
duration of the normally prolonged respiratory depression.4 
Other studies ỉound that lovver doses of naloxone 2 to 4 mg 
given over 30 minutes,5-6 or bolus doses of 2 to 3mg 
íoỉlovved by a continuous intusion o í 4 mg/hủur.6 were 
eHective in reversing buprenorphine-induccd respiratory 
depression. The authors of both these studies suggested that 
a Ionger duration of naloxone iníusion may be needed for 
reversal of respiratory depression caused by high doses 'OÍ 
buprenorphine. The respiratory depressant and analgesic 
eííects of buprenorphine werc decreased by the ccticcmiíam 
use of naloxone.7 It should be noted that a combined 
sublìngual preparation of buprenorphine hydrochloride and 
naloxone hydrochloride is available ín some countries for 
the treatment o{ opioid dependence.
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O verdosoge. A small case series reported1 acute bupren- 
orphine intoxication in 5 children, aged from 15 to 22 
months, after acddental ingestion of sublingual tablets: oí 
these, 4 had ingested a combined preparation containing 
naỉoxone (Suboxone; Rcckìữ Benckiser, USA). Symptoms 
induded drowsiness and miosis; decreased respiratory 
rates were reported in 4. Ail 5 children required bospital 
admission; 4  were ưeated vvith naloxone and 1 needed 
mechanical ventilation. Accidental poisoning has also 
been reported2 in  a 9-month-olđ iníant who ingested Sub- 
oxonc, his symptoms were reversed by naloxone. A retro- 
spective review3 of buprenorphine overdoses in children 
under 6 years of age reporteđ by us poison centres to a 
national surveillance System from November 2002 to 
December 2005 conduded that overdosage is generally 
well tolerated. Out of 86 reports, 54 chnđren devtlopcd 
symptoms of tOTddty. Such symptoms induded: drovvsi- 
ness or lethargy (55%), vomiting (21%), miosis (21%), 
respiratory depression (7%), agitation or irritability (5%), 
pallor (3%), and coma (2%). There vvere no ỉatalities, and 
signiẼcant CNS and respiratory depression occurred in 
7% . Suboxonc preparations were the most commonly 
ingested Products. The authors considered that any child 
who has ingested more than 2mg and any aged under 2 
years who has had more than a lick or taste should be 
releưed to the emeigency department.

Duríng the years 1980 to 2002, buprenorphine was 
mentioned in 43 cases of adult íatalities in the UK.4 Of these,
27 deaths were conhrmed to have úivolved buprenorphine 
induding 7 cases w here it was taken alone. In those deaths 
w here multiple drugs vvere involved sedatives or benzo- 
diazepines were detected in 23 cases and other opioids were 
íound in 17 cases; alcohol had also been taken in 10 cases. 
The authors also found an increase in buprenorphine- 
related íatalities since 1999 when the high-dose íoimulation 
became available.
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Precautions
As íor Opioid Analgesics in general, p. 110.3.

Buprenorphine has opioid antagonist aa ions and may 
predpitate vvithdravval symptoms if given to patients 
physically dependent on opioids.

Respiratory depression, if it occurs, is reiatively s!ow in 
onset and of prolonged duration; it may be only partially 
reversed by nãloxone.

Licensed product iníormation States that baseline liver 
íunction levels should be established before staning 
buprenorphine therapy, and periodic monitoring of liver 
íunction should be períormed throughout therapy in 
patients being treated for opioid dependence. Ít should be 
used with caution in all patíents with pre-existing hepatic 
impaírment.

Absorption of buprenorphine from transdermal patches 
may be increased as ih e  tem perature rises and patients 
should thereíore avoid exposing the patch to extemal heat; 
sìmìlarly, patients with tever may require monitoring 
bccause of increased absorption. Il may take up to 30 hours 
lor plasma concentrations of buprennrphine to dccrease by 
50% after removal of a patch: patients who have had 
ad\'erse effects should be monitored during this period. u s 
licensed product iníormation for Buirms iPvrduc, USA) 
recommends that transdernial buprenorphine should be 
avoided in patients tvith a personal or íamily hístoty of QT 
interval prolongation and used vvith caution in those vviih 
hypokalaemía or unst.able cardiac disease such as atrial 
íibrillation, congestive heart íailure, or myocardial 
ischaemía.

Abuse. A 22-year-oM man had chest pains on each of two 
occasions aíier he had inhaled crnshed buprenorphine 
tablets.1 An ECG taken aíter the second episode suggested 
that the patient had sullered a myocardial iníarciion. 
Intravenous injection of crushed sublingual tablets wa$ 
associated vvith rhabdomyolysis and sciatic neuropathy in 
2 patients,- A case scries3 of 4 paticnts reported severe 
limb and digit complications, such as ischaemia and gan- 
grene, (rom parenteral abuse o{ sublingual buprenorphine 
tablets; intra-arterial injeaion in 2 cases resulted in ampu- 
tation of the aííectcd digits or limb. The use of adulterants 
in illicit preparations may also cause advcrse elfecis: 4 
patients on substitution treatment developed candida 
endophthalmitis aíter intravenously injecting sublingual 
buprenorphine diluted vvith lemon juice.4

Hepatotoxicity has been seen in opioid-dependent 
addicts aíter buprenorphine abuse (see Adverse Effects 
and Treatment, p. 31.3).
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Breost ỉeedìng. From a siudy' of a breast-íeeding mother 
who was receiving sublingual buprenorphine 4 mg daily, it 
tvas estimated that at the age of 4  Weeks the total amount 
ingested by the iníant during a 24-hour period was 
3.28miCT0grams íor buprcnorphine and 330nanograms 
for norbuprenorphine. Another 5tudy: íound that bupren- 
orphíne, also taken sublingually, vvas present in the breast 
milk o( a breast-Ieeding mother vvìíh a maternal milk-to- 
plasma ratio of about one. The authors oí both studies 
considered the amounr absorbed through breast íeeding to 
be lotv.

Some liccnsed product iníormation State that bupren- 
orphine, regardless of route, should no! be given 10 mothers 
vvho are breast ỉeeding. Hovvever. the BNF permits breast 
íeeding and recommcnds that breast-fed iníants should be 
monitorcd ỉor opioid-induced adverse eílccts.

Studies in rats have shovvn that it may inhibit lactation.
1. Marquei p. »7 a l  Buprcnorphine vviihdravval syndromc in a nevvbom.
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Porphyria. The Drug Database ĩor Acutc Porphyria, com- I 
piled by the Nonvcginn Porphyria Ccntre (NAPOS) and ■ 
the Porphyria Centre Sweden, dassiíies buprenorphìne as I 
not porphyrinogenic; it may be used as a dmg of íirst ! 
choice and no precautions are needed.1

1. The Drug Daiabasc for Acuic Porphyria. Avaĩlablc at: http://w w w . Ị 
drugs-porphyria.org (acccsscd 22/10/11) ị

)Pregnancy. An iníant bom  to a mother who vvas being j 
treated wúh sublingual buprenorphlne 4m g daily íor ị 
diamorphine addiaion suííercd a minor wiihdrawal ị 
syndrome 2 days aiter birth .1 The iníani rapidly recovered í 
vvithout any treatment. No hirther signs of withdrawal Ị 
occurrcd when brcasi (eeding was abruptly stopped at the I

age o í 8 weeks. In another report2 of 15 opioid-depe ìdent 
mothers who had received buprenorphine mainte lance 
sublingually during theữ  pregnancies, withdrawal : ymp- 
toms w ere either absem  or mild in  12 o{ the neo vates. 
The remaining 3 neonates required treatment with mor- 
phine. There appeared to be no correlation betvvee 1 the 
buprenorphine dose and the degree of vvithdravval s /mp- 
toms. A literature review3 lound that of about 309 ir Tants 
bom to opioid-dependent mothers maintained on bu iren- 
oiphine (sublingual dose range: 0.4 to 24 mg daily) 193 
deveíoped neonatai abstinence synđrome; of these, 149 
requìred treaiment. More than 40% of treated cases vere 
conlounded by misuse of other drugs. Onset of symp oms 
occurred within the íirst 12 to 48 hours and peaked w thin 
about 72 to 96 hours; duration of symptoms was a 3out 
120 to 168 hours although in some iníants, it was rep< rted 
to last for 6 to 10 vveeks.

The 67 pregnancies of 66 women using sublir. gual 
buprenorphine have been ĩollowed in a prospectìve sti dy.4 
The incidences of premature birth, caesarean section, and 
low Apgar scores in buprenorphine-exposed neonates wcre 
no greater than those seen in the general population 
akhough the mean binh-weight of the exposed neor ữtes 
ivas signiíicantly iotvcr. In the exposed group. 91 °/ of 
neonates nceded iniensive care ireatment: 76% hrid 
neonatal absúnence syndromc and 37% nceded opoid 
replacement thcrapy. Thcre ivere also 2 cases o( sui: ien 
intant deaths in the exposcđ group, vvliich vvas consídert 1 to 
be higher than thai generally expected.

1. M a rq u c t p, t í  a ỉ. B u p re n o rp h in c  vvtilidr.'iwíil sy n d rn rn e  in 3 ncv.l urn. 
C!i/t Pharm.tcs) Thcr 1997, 62: 56 9 -7 1 .

2. F ische r G, t í  a ỉ. T rea tm en t n í o p ío id -d c p e n d r in  p re g n a m  Wu>mcn vuli 
b iip rc n o rp liin e . Ad.iữihVí 2000: 95: 2  39-44 .

3. J o h n so n  RE. t í  a ỉ. U ĩe of b u p rcn o rr-h in e  in  p iv g iu n c y : pti iMi:
m a n ag c m en : a n d  c llec ts  on  :n c  n c o n a íe . Drĩtg Ai-ohol Depaiti 200 70
,'>upp| 2): S 8 7 -S IO I,

4. ' K ahiln  H. t í  al. A p ro speo iN c  s tu d y  on  b llprenorpbi^ ìc• use  dk iítiỊ
p r e g n a n tr :  e íícc tí on  m a tc rn a l a n d  n c o n a ía ỉ o u tc o m e . Ac:a c -\ttí 
Gynixot séatu i 2007. 86: 185-90 .

Interactions
For interactions associated with opioid analgesics, ce 
p. II 1.2.

Buprenơrphine i? metabolised by thc cytochrome P4 50 
isoenzyme CYP3A4; consequently. use vvith other dn gs 
thai induce Oĩ inhibit this isoenzyme may result in chanies 
in plasma concentrations of buprenorphine and. possií ly 
ađverse effccts. Some manuíacturers State ihat dosaịe 
adjustmem o{ buprenorphine may be nccessary vvhen us :d 
with such drugs. The UK liccnsed product iníormaúon ìar 
one sublingual lormulation [Subutsx; ScheritiỊỊ-PlouỊìh) 
recommends thai the dose oí buprenorphine should le 
halved when siarting treatment v\ith thc poient CYP3/.4 
inhibitor, ketocona7.ole.

There have been rcports of respiratory and cardiovci- 
cular collapse in parients given therapeulic doses if 
intravenous buprenorphine and diazepam.

Use vvith orher potentially hepatotoxic drugs m. y 
increase the risk of liver damage.

ị Analgesics. There is a risk that, with opioid agonis - 
1 antagonists such as buprenorphine, their antagonist c 
Ị cííects might impair more eữective analgesic therapy. Th s 
■ appeared to happcn in 2 cancer patients both of vvhoi 1 
Ị were given sublingual buprenorphine that was later suỉ - 
] stituted by morphine.' Convcntional doses of morphin ĩ 
i were inadequate and in one patient raising lhe dosc t í 
ị morphine proved latal.

1- O v crw eg -v an  lO n u  J. S irick e r BHC. P a lcndc  p i]n b cs tn jd jn g  tijd u  ĩ 
sub linguaã l geb ru ik  van b u p rc n o r íin e . K eẩ Tiịdschr G tíĩeeskd 1987; 13 : 
1973 -» .

Ị Antìvirals. Various HTV-protease inhibitors and NiVRTI ; 
can inhibit or induce cytochrome P450 isoenzymes. ani 
most are also substrates for CYP3A4; thus. they have tht 
porential to in teraa with buprenorphine. A pharmacoki 
nctic study1 lound that usual doses of neựinavir. rítonavừ 
and lopìnavír-ritonavir given to HTV-negative patients tak- 
ing buprenorphine vvith naloxone for opiate dependence 
did not produce any cUnically signilicant interanions: rito- 
navir increased the area under the concentration-time 
curve (AUC) of buprenorphine bỵ about 57%, although 
no adverse eỉtecis vvere seen. A nother pharmacokinetic 
study2 in a simìlar group of patients also lound no clini- 
caỉly signiíicant interactions betvvcen buprenorphine vvith 
naloxone and delavirdinc or efavirenr. đelavirdine increased 
the AUC of buprenorphine íourtold, and efavìrenz 
decreased it by about 50%, but no adverse eữects were 
seen. Hotvever, a smaỉỉ case series3 of 3 opioid-dependent 
patients reported symptoms of buptenorphine roxicity, 
such as dizziness, daytime somnolence, and decreased 
mental íunctioning. vvith concomitant aiaìonavir and rito- 
navir therapy.

All cross-reíerences reíer to entries in Volume A

http://www
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Buprenorphine đoes not appear to signtíicantiy aííect the 
phannacokinetics of antireưovirals.1-2

1. M cCance-Kaa EF, t í  ai. Interactions betvveen buprenorphinc and 
antiretrovirals: ĩ—The nonnudeosỉde reveree-ưanscriptase ỉnhỉbitors 
eỉavỉrenx and  deỉavỉrdine. Qin Infta Dừ 2006; 43 (suppl 4}: S224-S234.

2. McCance-Katz EF. t í  al. Imcractìons benveen buprenoĩphine and 
antiretrovirals: n —The protease ỉnh ib ỉto n  neỉGnavir, lopinavỉr/ 
ritonavỉr, and  ritonavir. Cỉỉn Inftct Dừ 2006; 43 (suppỉ 4): S235-S246.

3. Bruce RD, Aỉtìce FL. Three case teports of a dỉnical pharraacokỉnetíc 
interactỉon vvith buprenotphine and atazanavir plus riionavứ. AIDS 
2006; 20: 783-4.

pharmacokinetics
Aíter inơam uscular kỹection, buprenorphine rapidly 
reaches peak plasma concenưaóons. Absorptìon also takes 
place through the buccal mucosa aher sublingual doses and 
peak plasma concentrations occur aíter 90 minutes. 
Transdermal application results ÚI absoiption through the 
skin; the minimum effective concentration is reached in 12 
to 24 hours and peak plasma concentrations occur aher 
about 60 hours. However, there is a lack of correlation 
betvveen plasma concentrations and analgesic activity. 
Buprenoiphine is about 96% bound to plasma proteins.

Hlimination of buprenorphine is bi- or triphasiq 
metabolism takes place in the liver by oxidation Via the 
cytochrome P450 isoenzyme CYP3A4 to the pharmacolo- 
gicaỉly actìve metabolite JV-dealkylbuprenoiphine (norbu- 
prenorphine), and by conjugation to gỉucuronide metab- 
olites. Buprenorphine is subject to considerable first-pass 
metabolism after oral doses. However, when given by the 
usual routes buprenoiphine is excreted mainly unchanged 
in the íaeces; there is some evidence for enterohepatic 
redrculaũon. Plasma elimination halí-lives have ranged 
bom  1.2 to 7.2 hours aíter intravenous injection; 
elũnination haU-lives aher sublingual or transdermal use 
are longer and may range bom  20 to 36 hours or more. 
Metabolỉtes are excreted in the urine. but very little 
unchanged drug is excreted in this way. Buprenorphine 
crosses the placenta and small amounts are distributed into 
breast milk.

Reíerences.
1. Elkader A. Sproulc B. Buprenoiphinc: dinicat phamiacolcíneúa in the 

u e itm e m  of opioid dependence. ơiìi Pharmeakina  2005; 44: 661-00.

Administration. BUCCAL ROUĨE. Absorption of sublingual 
buprenorphine is relarively slow. In a 10-hour study1 
plasma concentrations after 400 or 800 micrograms given 
sublingually peaked at about 200 minutes (range 90 to 
360 minutes) and buprenorphine vvas still detected in 
plasma a t the end of the ỉtudy. Systemic availability was 
about 55% (range 16 to 94%) and absorption was more 
or less completẽ 5 hours aíter a dose. Hovvever. the 
authors of a subsequent study2 considered that this was an 
overesdmation, possibly due to methodological flaws. The 
later study results indicated that the bioavailability of sub- 
lingual buprenorphine is about 30% and that sũblingual 
holding times between 3 and 5 minutes are bioequivalent. 
Anothér single-dose study5 íound that the bioavailability 
o{ sublingual buprenoiphine was 50% less from a tablet 
than from a liquid íormulatìon. Later studieĩ*'5 noted that 
the bioavailability of buprenorphine from a sublingual 
tablet relative to a ỉublingual liquid formulation was 
about 70%  aíter daily dosing for 7 days. One of these stu- 
dies4 also found that the bioavailability of sublingual 
buprenorphine from a tablet {ormulation containing nal- 
oxone was higher than ừom  a single-ingredient tablet for- 
mulation and similar to that seen vvith liquid lormula- 
tions.

1. Bullingham RES. tí aỉ. Subỉỉnguaỉ buprenorphine used postoperatively: 
ten h o u r  plasma drug concentration analysis. BrJClin Phannaal 1982; 
13: 665-73.

2. M endelson J, t í  a i  Bioavailability of sublinguaỉ buprenorphine. J Cỉirt 
Pharmacoỉ 1997; 37: 31-7.

3. Nath Rp. í t  ai. Buprenorphỉnc pharmacokinetics: rclaũvc bioavailabiỉity 
oỉ sublingual tablet and  ỉỉquid ỉormuỉatỉons. J  ơ in  Pharmaco! 1999; 39: 
619-23.

4. Strain EC, tí ai. Relative bioavaiUbility oí diỉícrcnt buprenorphine 
íortnulations under chronic dosing conditions. Drug Aỉcohol Depenấ2004; 
74: 37-43.

5. Compton p, tí aỉ. Pharmacokỉnetics. bioavaiỉabỉỉỉty and opioid effeas oí 
lỉquid versus tablet buprenorphỉne. Dntg Alcohol Depend 2006; 82:25-3 ỉ .

children. The terminal elimination halỉ-lUe of bupren- 
orphine was only about 1 hour in small children aged 4 to 
7 years given 3 micrograms/kg ỉntravenously as premedi- 
cation, b u t could not be estimated reliably because of the 
rapid ded ine  in plasma-buprenorphỉne concentratíons.* 
Clearance values did, hovvever, appear higher than in 
adults; steady-state volume of distribution was similar. 
Prexnaturc neonates (gestational age 27 to 32 weeks) 
given a similar dose íollovved by an inhision of 720nano- 
grams/kg p er hour had a considerably lower dearance rate 
and had a mean elimination hah-iưe of 20 hours.2 
Although this dosing regimen appeared to be saíe, seda- 
tion was judged to be inadequate in  4 of the 12 neonates 
studied. It was suggesteđ tha t as buprenotphine given by 
iníusion might not produce consiỉtent sedation and

analgesia Ũ1; premature neonates, it couỉd not be recom- 
mended íor use in neonatal care.

1. Olkkola KT. a  ãl. Phírmacolđneúcs of intnvenous buprenoiphine in 
đú ldren. BrJCIin Plíarmaal 1989:28: 202-4.

2. B anett DA. a  aL The pturmacolcinetics and physiological elteet oi 
buprenorphine ỉnlusion in prem ature neonates. Br J  ơ in  Pharmaaỉ 
1993; 36: 215-19.

Renal impairmenl. Buprenorphine dearance appears to 
occur mainly by hepadc exttacdon and metabolism and 
vvould not be experted to be related to renal íunction. 
vvhereas metaboỉites are excreted in urine. In a study, 

■buprenorphine kinetics were similar in  anaesthetised 
healthy patients to those ỉn patients with renal impair- 
ment, vvith a mean eliminanon halMiíe of 398 and 239 
minutes, respectively.1 Piasma concentrations of the 
metabolites norbuprenorphine and buprenorphine-3-glu- 
curonide vvere increased about 4  times and 15 times, 
respectively in padents with renal impairment,1 but signií- 
ieant pharmacological activity was unlikely since norbu- 
prenorphine has little analgesic activity compared with the 
parent compound and buprenoiphine.3-glucuronide has 
none.

I .  Hand cw, tí aL Buprenorphlne disposition in patients w ith renaỉ 
ỉmpaừmenc: stngỉe and contínuous dosing, w ith spedaỉ reíerence to 
mèiabolỉtes. B rỈA n a a th  1990; 64: 276-82.

Preparations
Proprielory Preparatìons (details are given in Volume B)

Sữigie-íngredient Preparotíons. Arg.: Resriva; Austral.: Norspan; 
Suboxone; Subutex; Temgesic Austricr. Suboxone; Subutex; 
Temgesic Transtec Triquisic Belg.i Suboxone; Subutex; 
Temgesic Transtec Braz.: Temgesiq Canad.: BuTrans; Subox- 
one; ơiìle: Transtec ơiirư-^ihã Fei (tb¥); Shumeiten (ỔH 
S ); Cz.\ Norspan; Ravau. Suboxone; Subutex; Temgesic 
Transtec Trapamaphm; Dertm.: Buprenotex; Norspan; Norvip- 
ren; Suboxone; Subutex; Temgeãc Transtec Fõt.\ Norspan; 
Subutext; Temgesiq Fr.: Suboxone; Subutex; Temgesic Ger.: 
Cras; Norspan: Suboxone; Subutex; Temgeslq Transtec Gr.i 
Prenorvine; Suboxone; Subutex; Hong Kong-. Suboxone; Subu- 
texf; Temgesic Hung.: Buprent; Suboxone; Transtec Indiar. 
Addnok; Bunogesic Buprigesic Buprinor; Norphin; Pentorel; 
Tidigesiq Inđon.: Suboxone; Subutex; IrL: BuTrans; Centra- 
dolt; Suboxone; Subutex: Temgesic Transtec Israel: BuTians; 
Nopanỷ; SBT; Subutex; ItaL: Suboxone; Subutex; Temgesìq 
Transteq Jpn: Norspaa Maĩaysia: Suboxone: Mex.: Brospina; 
Temgesiq Transteq Ne tiu: BuTrans; Suboxone; Subutext; 
Temgesiq Transteq Norw.: Norspan; Suboxone; Subutex: 
Temgesiq NZ; Norspan; Suboxone; Temgesiq Phữipp.: Nor- 
spanl Poi: Bunondoi; Suboxone; Transtcq PorL: Buprex; Nor- 
spant: Suboxone; Subutex; Transtec TrapamaCn; Triquisiq 
Rus.: Bupranal (Eynpauan); Nopan (HonaH); Transtec
(TpaHcreic); S.Afr.: Subutex; Temgesiq Singapore: Temgesiq 
Spain: Buprex; Suboxone; Transteq SwetL: Buprenotex; Nor- 
span; Suboxone; Subutex; Temgesiq Sivitỉ.: Subutex; Temgesiq 
Transteq Thai.: Buprmet; Turk.: Suboxone; UK: BuTrans; 
Hapoctaãn; Suboxone: Subutex: Temgesiq Tephine; Transteq 
USA: Buprenex; Butrans; Suboxone; Subutext-

Multi-ingredierrt Preporationỉ. USA: Zubsolv.

Phormacopoeial PreparaHons
BP 2014: Buprenorphỉne Injection; Buprenoiphine Sublingual 
Tablets; Buprenorphine Transdeimal Patches.

Butorphanol Tartrate ỊBANM, USAN, riNNMi 

Butoríanol, tarừato de, Butoríanolitaitraaữi; Butoríanòltartrat; 
Butorphanol, Tartrate de; Butorphanoli Tartras; fevo-BC-2627 
(butorphanol); Tartrato de butoríanol; 6yTopộaHO/ia 
TapĩpaT.
(-)-17-(CydobutyImethyl)morphinan-3,14-diol hydrogen tar- 
trate.
C2,H29N02.CiH60 6=477.6
CAS — 42408-82-2 (butorphanoO; 58786-99-5 (butorphanol 
tanrate). -
ATC — N02AF01.
AĩCVet— QN02AF0ỉ: •

UNII —  2ƯI72RUHN. ị

Pharmacopoeias. In us.
USP 36: (Butorphanol Tarưate). A vvhite powder. Its 
Solutions are slightly ađdic. Sparingly soluble in vvater; 
insoluble in alcohoL ỉn chloroíorm, in ether, In ethyl 
acetate, and in hexane; sllghtly soỉuble in methyl alcohol; 
soluble in dilute adds. Store in airtight containers at a 
temperature of 25 degrees, excursions permitted bctvveen 
15 degrees and 30 degrees.

Uses and Adminisừation
Butorphanol tartrate, a phenanthrene derivatìve, is an 
opioid analgesic (p. 108.1) with opioid agonist and 
antagonist properties; it is pharmacologically similar to 
pentaxodne {p. 120.3). Butoiphanol is used for the relieí of 
moderate to severe pain, induding the paỉn of labour, and as 
an  ađjunct to anaesthesia. Onset of analgesia occurs vvithin

15 minutes of imramuscular injection or an intranasal dose 
and may last ỉor 3 to 4  hours aíter parenteral doses or íor 4 to
5 hours aỉter inưanasal doses.

For the reliet of moderate to severe pain, butoiphanol 
tartrate is given in  doses of 1 to 4m g (usually 2mg) by 
intramuscular ùỳection or in doses oỉ 0.5 to 2mg (usually 
1 mg) by intravenous injeetion every 3 to 4 hours. It may 
also be given as a nasal spray, in usual doses of 1 mg (1 spray 
in I nostril), repeated after 60 to 90 minutes, if necessary. 
This sequence may be repeated after 3 to 4 hours as needed. 
An initial dose of 2 mg (1 spray in each nosnil) may be given 
for severe pain, bu t should not be repeated untiỉ 3 to 4 hours 
later.

In obstetrk analgesỉa 1 to 2m g may be given by 
intramuscular or intravenous injection duríng early labour 
in women at tenn. This dose may be repeated after 4 hours ư 
necessary but an  altemative analgesic should be used if 
delivery is expeaed vvithin 4 hours.

In anaesthesia, 2 mg may be given intramuscularly ỉor 
premedicadon 60 to 90 minutes before surgery. For use in  
balanced anaesthesia, a  usual dose is 2m g given 
intravenously shortly beỉore induction and/or 0.5 to 1 mg 
given intravenously in  increments during anaesthesia. The 
total dose needed vaiies but most patients requừe 4 to 
12.5 mg.

Dosage a d ju s tm e n t may be needed in the elderly. 
When given by injection the initial dose of butorphanol íor 
pain should be halỉ the usual initial adult dose. Subsequent 
doses should be determined by the patient's response; a 
dosage interval oi at least 6 hours has been recommended. 
For nasal use the initial dose should be limited to Im g  
íollovved by Im g after 90 to 120 minutes ư necessaty; 
subsequent doses íf required should generally be given át 
intervals of not less than 6 hours. Similar recommendations 
have also been made for patíents with hepatic or renal 
impairment, see below.

Reíerences.
1. Atkỉnson 8D, et aỉ. Doublc-blind comptríson of ỉnưivenous

butorphanoỉ (StAdol) and ĩenunyl (SubUmaxe) ỉòr durìng
labor. Am J obsttí Gyneeoỉ 1994; 171:993-8.

2. GiỉỉỉsJC tíaj.Transnasalbuiorphanol: a review oỉỉts pbamucodynamỉc 
and phannacoldneòc propcrties, and therapeudcpỡtendal In ềaite pain 
managemem. Drugs 1995; 50: 157-75.

3. Commỉskey s. tí aỉ. Butorphanoỉ: eỉĩects oỉ a prototypỉcal Igonist' 
antagoniA anaỉgesỉc oa K •opỉoiđ receptors. J Pharmacoỉ s à  2005; 98: 
109-16.

Administration in hepatic or renal impairment. The
dosage of butorphanol may need to be adjusted in patients 
with hepatic or renal impaứment. When given by injec- 
lion the inltial dose for pain should be half the usual initi- 
al dose (see above). SŨbsequem doses should be deter- 
mined by the patient's response; a dosage interval of at 
least 6 hours has been recõmmended. For nasal use the 
initial dose should be limited to 1 mg followed by 1 mg 
after 90 to 120 minutes i{ necessary; subsequent doses if 
required should generally be given at intervals of not less 
than 6 hours.

Headache. Butorphanol has been advocated for use as a 
nasal spray in the treatment of migraine, but there have 
been problems with abuse and dependence (see p. 34.1) 
and its place in therapý, iỉ aný, still remains to bẹ estab- 
lished. See also Antimigraine Drugs, under interactìons,;. 
p. 34.2.

Reíerences.
1. Freiug FG. The acute treatmem of migrainc wíih transnasal 

butorphanol (TNB). Heaẩacht Q 1993; 4 (suppl 3); 22-8.
2. Hoíỉert MJ. tí aỉ. Transnasat butorphanol in the treatment of acute 

migraỉne. Htúdacht 1995; 35: 65-9.
3. Meỉanson sw. t í  ai. Transnasal butorphanol in the emergency 

depanroem management oí migraine headache. Am J Emerg Med 1997: 
15: 57-61.

Prurítus. Results from a small study1 of 6 patients with 
severe opioid-induced pruritus unresponsive to dlphen- 
hydramine, and bom  a case series of 5 patients with 
intractable pruritus from other causes,2 suggest that inưa- 
nasal butorphanol may be an effective ưeatment. Doses 
have ianged bom  1 mg every other day to 2 mg every 4 to
6 houis.

1. DuQteman E.e ta l. Tnnsnasal butorphanol ỉor the ưeatment of opioỉd- 
ửiduced pnuỉtus unresponsíve to antíhỉstamỉnes. J Pain Sympíom Manage 
1996; 12:255-60.

2. Dawn AG, Yoâpovitch G. Butorphanol ỉor treatment of intraetable 
pruritus. J Am Acad Dermatol 2006; 54: 527-31.

Dependence and Wifhdrawal
As for Opioid Analgesics, p. 109.1.

Butotphanol may havẽ a lower potential íor produđng 
dependence than pũre agonists such as morphine. Hovvever, 
it has been subjea to abuse (see under Precautions. p. 34.1). 
Abruptly stopping chronic butorphanol has produced a less 
severe withdrawal syndrome than with moiphine:

The Symbol t  denotes a preparation no longer aaively marketed
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Adverse Effecfs and Treơlment
As ío r Opioid Analgesìcs 'm general, p. 110.1, and for 
Pentazođne, p. 121.1.

Heađache, and ỉeelings of Boating may also occur. 
Halludnations and other psychotomimetíc efiects are rare 
and have  becn reported less írequently than with 
pentazodne. In ađdìtion insomnia and nasal congestion 
may occur írequently  w hcn butorphanol is given 
intranasally.

Because butorphanol has opioid agonỉst and antagonist 
activity, naloxone is the recommended antagonist for the 
treatníent of overdosage.

Effects on the respiratory System. Butorphanol 2m g pro- 
duces a similar degree oi respiratory depression to mor- 
phine ỈOmg, but a ceiling eỉỉect ù  apparent w ith higher 
doses of butorphanol.1 It has been rêported to be a less 
potent respiratory depressant than íentanyl,2 but more 
potent than  nalbuphỉne.3

1. Nagashirru H. tí  al. Respintory and tírcuiatory cữccts of intravenous 
bu torphsnol and morphinc. Oin Pharmacoì Ther 1976; 19: 736-45.

2. Drydẻn GE. Voluntarỹ rcspiraiory effecu oí butorphanol and 
following barbiturate induaion: ề double-blind study. J  Clìrt Pharmacoì 
1986 ;26:203-7 .

3. Zucker JR. t í  ai. Respiratory CÍÍCCIỈ of naỉbophínc and butorphanol in 
anesthetteed patiems. Anesth Analg 1987; 66: 879-81.

Precautíons
As for Opioid Analgesics in general, p. 110.3.

Although cardiovascular eữects may be less than vvỉth 
pentazodne, butorphanol should generally be avoided alter 
myocardial iníarction.

Butoiphanol may precipitate vvithdravval symptoms ìí 
given to  patients physically dependent on opioids. The 
dosage regimen of butorphanol may need to be adjusted in 
the elderly and in patients w ith hepatie or renal 
impainnent.

Abuse. A WHO expert conunittee considered in 2006 that 
the lỉkelihood of butoiphanol abuse was Iow and was not 
great enough to w anan t intemational control.1 Abuse had 
been reported inírequently and only in a few countries. 
The committee also commented that, pharmacologically, 
inữanasal preparations oí butotphanol do not appear to 
differ in their abuse potentia] hom  parenteral prepara- 
tions; however, other taaors such as availability and 
usage partems may aỉíect the likelihood of abuse. Indeed, 
u s  licensed product inlormation States that there bave 
been m ore reports of abuse with intranasaỉ preparations 
than w ith injectable ones.

Cases of butorphanol abuse have been published2-5 
induding a report of ỉibrous myopathy assodated with 
chronic intramuscular abuse.

1. WHO. WHO expert commỉnee on drug dependencc: thiny-íourth 
report- W B0 Tech Rep Ser 942 2006. AỈ$o avaiỉabỉe a t  hRp://]ỉbdoc.who. 
inươs/WHO_TRS_942_eng.pdl (accroed 26/06/08)

2. W agner JM. Cohen s. Rbrous myopathy ỈT0RI butorphanol inịections. J 
Rhèũmaỉoỉ 1991; 18: 1954-5.

3. Loder E. Posi-marketing experícnce wiỉh an opỉoìd nasaỉ spray for 
m igraine: ỉessom ỉor the ỉu tu re. Cephđìaigia 2006; 26: 69-97.

Breast ỉeeding. No adverse effects ha ve been seen in 
breast-fed inỉants whose motheis were given butoiphanol. 
and th e  American Academy of Pediatrics considers1 that it 
is thereíore usually compatìble with breast teeding.

In a study2 of 12 vvomen, butorphanol was detected in 
breast milk aỉter both inưamuscular and oral doses. 
Hovvever, the milk-to-plasma ratio after a 2-mg inưamus- 
cular dose (0.7) was signiỂcantly less than that aíter an 8-mg 
oral dose (1.9). Althougb the mothers were not breast 
ỉeeding a t the time of the study, the authors conduded that 
the potential for any adverse eítects on nursing iníants aíter 
m atem aỉ butoiphanol use vvouỉd be minimal.

1. Am erican Academy of Peđỉatrỉcs. The transỉer of drugs and oihcr 
Chemicals ỉnto hum an milk. Pediatrìa 2001; 108: 776-89. [Retired May 
2010] Correctíon. ihid4 1029. Also avaiỉabie at: hitp://aappolicy. 
aappublications.Org/9gi/coment/full/pediatrics%3bl08/3/776 (accessed 
26/06/08)

2. p ittm an KA, tí a i  Human perinataỉ distiỉbution of bu torphanol Am J 
Ohsttí Gynernl 1960; 158: 797-800.

Pregnancy. Two instances of sinusoidal íetal heart rate 
pattem  were noted ơut of 188 consecutive cases of butor- 
phanol use in active-phase labour.1 Visual haỉlutínatìons 
and paranoid delusions developed in a vvoman on receiv- 
ing a 1-mg intravenous injectìon of butorphanol early in 
labour; the psychosis had resolved 40 hours after the 
injection and vvas not noted on ỉoDovv-up 2 vveeks later.2

1. VVeh SI. Sỉmisoidal íetal hean  rate and butoiphanol adminưtration. Am  
J  ồb títí Gỵnecoĩ 1985; 152: 362-3.

2. Davỉs A. et aL Acute psychosứ assodated w ith butOTphanoỉ. J  
ttevruprychiatr ơ in  Neurosâ 1998; 10: 236-7.

Interađions
For interactions assodated with opioiđ analgesics, see 
p. 111.2.

Antimigraine drugs. No phannacokỉnetic interactlons 
were rẽporteđ when butorphanol nasal spray and subcuta- 
neous iumatrìptan were used w ithin a m inute of each 
o ther in healthy subjects.* Hovvevcr, another study2 in  
healthy subjects íotind tha t the AUC and peak plasma 
concentration of intranasal butorphanol were ređuced by 
about 29% and 38%, respectively w hen given 1 minute 
aíter intranasal snmatriptan. No such eữect tvas noted 
vvhen administration was separated by 30 minutes. Ít was 
suggested that suraatríptan may reduce butorphanol 
absoiptíon by indudng ưansient nasal vasoconstriction.
1. Srinỉvas NR. tí aỉ. Lack of phannaoỉkínetic Imeractìon betvveen 

butoTphancd uruate nasaỉ spray and sumatriptan sucônaie. J  Cỉin 
Phermanl 1995; 35: 432-7.

2. Vachharajani tí aỉ. A pharmacolrinetic interacúon study betvveen 
buiorphanol and sumairipun nasal sprays in heakhy subjeci$: 
importance oí the tỉming of butorpbanol admìnisuratíon. CephalaỈỊùi 
2002; 22:282-7.

Pharmacokỉnetics
Butorphanol is absorbed Irom the gastrointestinal tract but 
it undergoes extensive fim-pass metabolism. Peak plasma 
concentrations occur 0.5 to 1 hour after intramuscular and 
inưanasal doses and 1 to 1.5 hours aíter oral doses. 
Butorphanol has a plasma elimination halMile oí aboui 4.5 
hours. About 80% is bound to plasma proteins.

Butorphanol is extensively metabolised in the liver 
through hydroxylatiơn. A'-deaIkylation, and conjugation; 
only 5% beĩng excrcted unchanged. Excretíon is mainly in 
the urine; about 15% oi đ parenteral dose is excreted in the 
bile. It crosses the placenta and is distributcd into breast 
milk.

Adminiỉtration. ÍN7RANASAL ROƯ7E. Reíerences.
1. Daviỉ GA. tí ai. Pharmacokỉnetia oí butorphanol tanrate adminỉstercd 

ỉrom single-dost intranasaỉ sprayex. Am ỉ  Healĩh-Syu Pham  2004; 61: 
261-6.

2. Davis GA. tt aỉ. BỉữavailabUiiy oỉ inuanaMỈ butorphanol ềdminisiercd 
írom a single*do&e spra^r. Am J  Healứt-Sysí Phorm 2005; 62: 48-53.

3. VVenneỉỉng DF. tí ai. Pharmacokineiics, b»oe<juivalence, and spray 
weight rcproduribUity oí intranasal butorphanol aíter admỉnistration 
wùh 2 diĩỉerem nasaỉ spray pumps. J  CSn Pharmaaỉ 2005; 45: 969-73.

Preparations
Propríetary Preparationỉ (detailỉ are given in Volume B)
Single-ingredient preparations. China: Nuo Yang (VẼ®); ỉndia: 
Butodol; Butrum; M c x Stadol; P h ilip p Stadolt; Rus.: Stadol 
(CTaacui); USA: Stadol.
Pharmacopoeiol Preporatíons
USP 36: Butorphanol Tartrate Injecdon; Butorphanol Tanrate 
Nasal Solution.

C a n a k i n u m a b  /SAN, USAN. riNN)

ACZ-885; CanakinumabutTY, KaHaKMHyuaõ. 
immunoglobulin GI, anti-[Homo sapiens interleukin 1, beta 
(IL1B)] human monodonal AC2885; gammal heavy Chain 
(Homo sopienỉ VH-IGHG1 *03) (221-214')-disulfide with kappa 
light Chain (Hcmo saọiens V-KAPPA4GKC*01); {227-227"230- 
230"hbisdisulfide dimer.
CAS — 914613-48-2 (canakinumab); 402710-27-4 (light Chain); 
402710-25-2 (heavy Chain).
ATC — L04AC08.
ATC Vet —  QL04AC08. 
um —  37CQ2C7X93.

(Jses and Administration
Canakinumab is a recom bínant hum an m onodonal 
in terleuk in -ip  antibody used for the symptom atic 
ưeaunent oí írequent gouty arthritis attacks (debned as at 
least 3 attacks in the previous 12 months) when the use oí 
NSAIDs and colchidne are contra-indicated, not tolerated, 
or produce an inadcquate response, and repeated couises of 
corticosteroids are inappropriate. Canakinumab may be 
used íor the treaưnent of ìuvenile idiopathic arthritís. Ít is 
also used in the management of cryopyrin-assodated 
periodic syndromes (CAPS) induding íamilial cold auto- 
ìnllam m atory syndrom e (FCAS) and M uckle-Wells 
syndrome (MWS), vvhich are rare inherited auto-inQamm- 
atory disorders.

For the treatment of gouty arthriũs attacks, canakinu- 
mab should be used as on-đemand therapy; hyperurícaemia 
shouìd be managed vvith appropriate urate-lowering 
therapy (see Gout and Hyperuricaernia, p. 600.1). The 
recommended dose is 150mg given by subcutaneous 
inịecũon as a single dose as soon as possible aíter the onset 
oí an attack. Patients vvho do no t respond to initìal 
treatment should not be re-ưeated vvith canakinumab. 
Those who respond may be given another dose at least 12 
vveeks aíter the initial dose.

For the ưeatm em  o{ CAPS, canakinumab is given by 
subcutaneous inịecùon as a single dose; patíents with a 
body-weight greater than 40 kg may be given an initial dose 
of 150 mg, followed by a usual maintenance dose of 150 mg

every 8 vveeks. A second dose òf 150 mg may be given 7 iays 
aỉter the initial dose if the response has been unsatisíac ory; 
if this prođuces a full response after 7 days, the dose sh >uld 
be maintained at 300 mg every 8 weeks. If the response has 
been unsatỉsíactory, a thữd dose of 300 mg may be giv :n 7 
days aíter the second dose and ư this produces a íull 
response after 7 days, the đose should be maintaine 1 at 
600 mg every 8 weeks.

For details oỉ use and dosage in chỉldren, indudỉng Uí e in 
juvenile idiopathicanhriús, see Administratỉon in Child en, 
be!ow.

References.
1. Lachm ann HJ, tí  ai. Usc of canakinunub in the cryopyrin-assoc ated 

pcriodlc syndrome. N  Eng! J  Međ 2009; 360: 2416-25.
2. Koné-Paut L tí  ai. C atukinunub in  CAPS Study Group. Susta ned 

remiỉsíon o í svmpioms and ũnproved healỉh-relited quaỉity oí li : ỉn 
patícnts w ith cryopyrin-assodated periodic syndrome ueaied  viih 
canaklnumab: results of a doubỉe*blind placcbo-conưoílcd randoir zed 
wỉihdrawal study. A nhríiừ P a  7 V r2 0 l l :  13: R202.

3. Schlesỉnger N, tí aì. Canakínum*b íor acute gouty anhritis in pat. rnts 
vvith lừnited treaim ent opiiom : results from tw o randam  .ed. 
m uhicentre. aaỉve-controỉled. doublc-blind tríals and  theír ir lial 
extensỉons. Ann Kheum Dis 2UI2; 71: 1639-48.

4. Ruperto N, tí  a i  PRINTO. PRCSG. Tvvo random iied Iriah oí 
canakinum ab in systcmic Juvcníle idiưpathic ar.hmis- N Ettgỉ J 'Acd 
2012: 367:2396-2406.

Administration in children. Canakỉnumab may be uscd in 
chilđren ÍOT the treatment of cryopyrin-associated perio ỉic 
syndromes (CAPS) induding íamìlial cold auto-inllani n- 
aĩory syndrome (FCAS) and Muckle-Wells syndro ie 
(MWS). It is given by subcutaneous injeaion as a sin :le 
dose, according to age and body-weight. In the UK, 1 le 
íollovving regimen is used in children aged 2 years or 
older:
• > 2  years, vveighing > 7 .5 k g  and <15kg: 4m g/cg 

initially, followed by a usual maìntenance dose of 
4m g/kg every 8 \veeks: a second dose o{ 4 mg/kg may >e 
given 7 days aíter the initial dose if the response has be n  
unsatisỉaaory, and iỉ this produces a full response afte: 7 
days. the dose should be maintained at 8mg/kg every 8 
weeks

• > 4  years, vveighing > 1 5 k g  and <  40 kg: 2m g/:g  
initially, íolIowed by a usual maintenance dose )f 
2 mg/kg every 8 wccks; a second dose of 2 mg/kg may 'C 
given 7 days aíter the iniúal dose if the response has bct n 
unsarisíaaory, and if this produces a full response aíter 7 
days, the dose should be maintained at 4mg/kg every 8 
weeks. u  the response has been unsaũstactory, a thi d 
dose of 4m g/kg may be gi ven 7 days aíter the secor d 
dose and if this produces a iull response aỉter 7 days, ứ  e 
dose should be maintained at 8 mg/kg every 8 vveeks

• > 4  years, weighing > 40kg: the usual adult dose (see 
Uses and Adminisưation, above) may be given

Similar irũtial doses are used in the USA in children aged 4 
years and over. and vveighing at least 15kg; a dose cf 
3mg/kg has been suggested {or those wỉth an inadequai: 
response.

Canaldnumab is also licensed íur the trcatment of activ; 
systemic juvenile idiopathic anhrítis (p. 12.1) in children 
aged 2 years or older. The recommended dose in those 
weighing 7.5 kg or more is 4mg/kg (maximum of 300mg) 
given as a single subcutaneous injection every 4 vveeks.

Adverse Effects and Precautions
The adverse eílects reported most commonly vvitl 
canakinumab are headache, nasopharyngitis, nausea 
diarrhoea, respiratory-traa iníections including influenza 
and vertigo. Injecrion site reacũons have also occuưed.

Canakỉnumab has been assnciated with an increaset 
inddence of serìous inlections and it should thereíore bt 
given with caution to patients with active iníectíons. I 
history of recurring inlections, or underlying conditions tha 
may predispose them to developing iníectìons. Canakinu- 
.mab treatm ent should not be started or continued ir. 
patients with severe inlections that require treatment. 
Patients should be screened íor active and latem 
tuberculosis iníection beíore staning canakinumab treat- 
ment. Patients should be up to date with apprọpriate 
immunisation schedules, induding pneumococcal vacdne 
and inacửvated mũuenza, beỉore starting treatment with 
canakinumab; live vacdnes should not be given at the same 
time as canaíánumab unless the benehts dearly outweigh 
the risks (see also Interactions, p. 35.1).

Treatment wảth canakỉnumab sbould not be started in 
patients with neuơopenia, and ìt is recommended that 
neutropbil counts should be u k en  beíore staning 
ưeatment, 1 to 2 months later, and periodically thereaíter.

Patients who have vertigo during tTeatment with 
canakinumab should avoid driving or operating machinery.

Porphyrio. The Drug Database for Acute Porphyria. com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, classiEes canakinumab as 
possibly porphyrinogenic; it should be used only vvhen no

All cross-reíerences reíer to entries in Volume A
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safer altemative is available and precautíons should be 
considered in vulnerable patients.1 

1. The Drug Database íor Acute Porphyria. Available at: htrp://vwvw. 
drugs-porphyria.org (accessed 06/10/11)

Interactions
There are no íormal in teraaion  studies with canakinumab; 
however, it is recommended that live vaccines should not be 
given at the same time as canakinumab as its effect on 
vaccine efficacy or the risk of inlection transmission is 
unknovvn. If use together Is unavoidable, live vacãnes 
should not be gi ven until at least 3 months after the last, and 
before the next, dose of canakinumab.

The use of TNF inhibitors with canakinumab may 
increase the risk o£ serious iníections and neuưopenia; such 
combinations are not recommended. A simitar effect may 
also occur vvhen used with other interleukin-1 antagonists.

During inílammation the expression of cytochrome P450 
isoenzymes is suppressed by cytokines such as interleukin- 
ìp, and cytochrome P450 expression may thereíore be 
notmalised when treatm ent w ith a cytokine inhibitor such 
as canakinumab is started. This becomes clinically 
signiíicant for cỵtochrome P450 isoenzyme substrates that 
have narrovv therapeutic ratios where the dose has to be 
individually adjusted (e.g. warfarin). Thereíore when 
starting or stopping therapy with canakinumab, patients 
being ưeated wiih such drugs should be monitored as doses 
of these drugs may need to be adjusted.

Pharmacokinetics
Peak serum concentrations occur about 7 days aíter a single 
subcutaneous injection of canakỉnumab; the mean terminal 
half-!ife is about 26 days. The absolute bioavailability was 
estimated to be 66%.
Reíerences.

1. Chakraborty A, tíc ỉ. Pharmacokinerícandpharm acodynam icproperties 
o í canakỉnumab, a hum an anti-interleukin-I 0 m onodonaỉ antỉbody. 
Clin Phamtacokintí 2012; 51: e l - e l8 .

Preparations
Proprielory Preparations (details are given in Volume B)

Single-ingredient Preparations. Austral.: Ilaris; Austria: Ilaris; 
Braz.. Ilaris; Canad.: Ilaris; Cz.: Ilaris; Denm.: Ilaris; Fr.: Ilaris; 
Ger.: Ilarĩs; Gr.: Ilaris; /rí.: Ilaris; Israel: Uaris; ItaL: Ilaris; Jpn: 
Ilaris; Neth.: Uaris; Norw.: Ilaris; NZ: Ilaris; Pol.: Ilaris; Port.: 
Uaris; Spain: Ilaris; Swed.: Uaris; Switz.: Ilaris; Turk.: Ilaris; UK: 
Ilaris; USA: Ilaris.

Capsaicin
Capsaicina; Capsaicinum; Kapsaicin; Kapsaicyna; Kapsaisiini; 
KancanụnH.
(£)-8-Methyl-N-vanillylnon-6-enamide.
C;8Hi7NO3=305.4 
CAS —  404-86-4.
ATC — M02AB01; NOI8X04.
ATC Vet —  QM02AB0Ì; QNO!8X04.
UNll —  S07O44R1IM.

NOTE. Do not coníuse capsaicin vvith capsidn, vvhich is 
capsicum oleoresin (see Capsicum, p. 2469.3). 
Phormacopoeios. In us.
USP 36: (Capsaidn). An off-white povvder. M.p. 57 degrees 
to 66 degrees. Praaically insoluble in cold water; soluble in 
alcohol, in chlorotorm, and in benzene; slightly soluble in 
carbon disullide. Store in a cool place in airtight containers. 
Protect from Iight.

Uses and Administration
Capsaicin is the active pdndple of the dried ripe íruits of 
Capsicunt spp. It is used as a topical analgesic (p. 6.3) in 
peripheral neuropathic pain induding postherpetic neur- 
algia after the lesions have healed and diabetic neuropathy 
(see Neuropathic Pain, belovv). and Ũ1 osteoarthritis and 
rheumatoid arthritis (see Rheumatic Disorders, belovv).

Capsaidn is usually applLed sparingly 3 or 4 times daily 
(and not mo re oíten thăn everỹ 4 hours) as a 0.025% or 
0.075% cream: in the UK these creams are not licensed for 
use in children, but in the USA they may be used in children 
over 2 years of age. A more concenơated cream containing 
0.25% capsaidn is available in  some countries.

Capsaidn cream should be rubbed well into the skin until 
little or no residue is Ieft on  the suríace. Therapeutic 
response may not be evident for 1 to 2 vveeks íor arthritic 
disorden, or 2 to 4 vveeks for neuralgias (or even longer ư 
the head or neck are involved). For the management of 
painíul diabetic neuropathy, UK Iicensed product iníonna- 
tion recommends that capsaidn should only be used under 
spedalist supervision and tha t treatm ent should be 
revievved aíter the íirst 8 vveeks and regularly re-evaluated 
therealter.

Although not a counter-iưitant itselí, capsaidn has been 
induded in rubeỉadent preparations for the relieí of 
muscular and rheumatic pain.

A high-concentraũon transdermal patch containing cap- 
saicin 8% (equivalent to 179 mg in total) is available for the 
treatment of peripheral neuropathic pain in non-diabetic 
patients, either as monotherapy or as an  adịunct. The 
ưeatment area and surrounding 1 to 2 cm should be 
pretreated yvith a topical anaesthetic beíore applyũig the 
patch, for example, topical Iidocaine 4% Ieft for 60 minutes. 
Up to a maximum of 4 patches may be applied to the most 
painíul areas of the skin and left in place for 30 minutes on 
the ỉeet (e.g. in HlV-assodated neuropathy) or for 60 
minutes on other locations (e.g. in postherpetíc neuralgia). 
Treatment may be repeated every 90 days if necessary.

A long-acting topical solution has been investigatẹd for 
painíul conditions such as postoperative, musailoskeletal, 
and ưauma-induced neuropathic pain induding interdigital 
neuroma.

Actíon. The action of capsaidn and related compounds 
(vanilloids) are complex and still being investigated. Cap- 
saicin has been íound to produce bum ing pain1"3 by acti- 
vating spedhc vanilloid receptors such as TRPV1 (ttansient 
receptor potential channel, vanilloid sublamily member 1) 
vvhich are also stimulated by heat and atids. TRPV1 is 
expressed by nerves and other tissues such as the kerati- 
nocytes of the epidermis, bladder urothelium and smooth 
muscle, and liver.

The analgesic effect oí capsaidn has been suggested to be 
due to both depletion of substance p from local sensory C- 
type nerve hbres'*'3 and to the desensitisation of vaiũlloid 
receptors.1'3'9 Since the effect of capsaidn does not rely on 
vasodilatation in the skin it is thereíore not considered to be 
a traditional counter-irritant.

1. SzaIIasỉ A. Blumberg PM. Vanilỉoid (capsaicin) receptors and  
mechanísms. Pharmacol Rcv 1999; 51: 159-211.

2. Cortrighr DN. Szallasi A. Bỉochemica! pharmacology of the vanilloid 
receptor TRPV1: an upđate. Eur J  Biochem 2004; 271:1814-19.

3. Wang Y. The íunctỉonal regulation of TRPV1 and  ỉts roỉe in paln 
scnsitứation. Neurodiem Res 2008; 33: 2008-12.

4. Rumsỉĩeid ÍA. West DP. Topicaỉ capsaỉcin ỉn dermatoỉogic and  peripheral 
paín đỉsorders. DiCP Ann Pharmacother 1991; 25: 381-7.

5. Cordell GA. Araujo OE. Capsaidn: identification, nom endature, and 
pharmacothcrapy. Amt Pharmacother 1993; 27: 330-6.

6. Wlnter J. ít  a/. Capsaidn and pain mechanisms. Br J  Anaesth 1995; 75: 
157-68.

7. Del Bianco E. tí  ai. The ettects oí repeated dermaỉ applủation of capsaidn 
to the human skin on pain and vasodiỉatation induced by ỉntradermal 
lnjection oí ađd  and hypertonic Solutions. Br J  ữ m  Pharmacol 1996; 41: 
1-6 .

8. Pusco ĐM. Giacovazzo M. Peppers and  pain: the promise of capsaidn. 
Drugs 1997; 53: 909-14.

9. Tominaga M. Julius D. Capsaicin receptor in the pain pathway. Jpn J  
Pharmaãỉ 2000; 83: 20-4.

Administrotion in children. In the USA, capsaidn CTeam is 
licensed in children, íor details see above.

Headache. Prevention of anacks of cluster headache 
(p. 670.1) by repeated appỉication of capsaiõn to the nasal 
mucosa has been reported.1 The Z-isomer (zucapsaicin; 
civamide) has also been lound to be modestly eííective.2

Repeated nasal application of capsaidn has also been 
lound to be ettective in chronic migrainé* (p. 670.3).

ĩ.  Pusco BM. et al. Preventative effect of repeated nasal applicatỉons oỉ 
capsaidn in duste r headache. Pain 1994; 59: 321-5.

2. Saper JR. tí al. Intranasal dvam ide for the treatm ent o ỉ episodic dustc r 
headaches. Arch Ncurol 2002; 59: 990-4.

3. Fusco BM, rí aỉ. Repeatcd ỉntranasal capsaỉdn appỉicatỉons to treat 
chronỉc migraine. Br J  Anaesth 2003: 90: 812.

Micturítion disorders. Intravesical instillation of capsaidn 
or its analogue resiniíeratoxin have been tried for painful 
bladder disorders and to treat bladder detrusor hyperre- 
Aexia.1'9 Results have been variable, and they are consid- 
ered to be of limited use.,o n Instillation into the ureter 
has also been tried in the management of the loin pain/ 
haematuria syndrome12 but pain relieí appears to be at 
best short-term and its use is associated with signiíicant 
adverse eKects.13

1. Lazzeri M. tí ai. ỉntravesỉcal capsaỉdn for treatm ent of severe bladder 
pain: a randomỉzed placebo controlỉed study. J Urol (Baừimort) 1996; 
136: 947-52.

2. de Sèze M. rí ai. Capsaỉõn and neurogenỉc detrusor hyperreAcxia: a 
double-blỉnd placebo-controlled study in  20 patients with spinaỉ cord 
lesỉons. Neurouroí Urodyn 1998; 17: 513-23.

3. Petersea T. et ai. ỉntravesỉcaỉ capsaỉdn ỉn  patíents w ith decrusor hyper- 
redexla: a placebo-controlled cross-over study. Scand J  Uroỉ Nephrol 
1999; 33: 104-10.

4. de Sèze M. tí  al. Inưavesical instiỉlation of capsaidn in  uroỉogy: a revỉevv 
of the literature. Eur Uroỉ 1999; 36: 267-77.

5. de Sèze M. rĩ a i  Capsaĩcỉne Intravésỉcaỉe et hyperréQexie du détrusor. 
expérience de 100 Instillarions sur une  période de d n q  3n ỉ. Ann Readapt 
MedPhyt2ồQl; 44: 514-24.

6. SzaUasi A  Fowler o .  Aíter a decade of ỉnưavesỉcal vanilloid therapy: 
stíỉl more questíons than ansvren. Lanctí Seuroí 2002; 1:167-72 .

7. El-Mahrouky AS. tí ai. The e£fect o ỉ intravesical capsaỉtín and 
resbúferato:tìn in neurogenlc bỉadder dyshmctíon. Ađv Exp Med Bỉol 
2003; 539: 359-79.

8. de sèze M. t í  ai. ỉntravesỉcal capsaicỉn versus resiniíeratoxin for the 
treatm ent of detrusor hyperreSexia in  spinaỉ cord ỉnjured patỉents: a 
đouble-blỉnd. randomỉxed. controỉỉed study. J  Urol (Baltimart) 2004; 171: 
251-5.

9. Lazzeri M. tí al. Intravesical vanilỉoids and  neurogenic incominence: ten 
years experience. Urol ínt 2004; 72: 145-9.

10. Ánđersson K-E. tí  ai. Pharmacologỉcaỉ treatm ent of overactíve bladden 
report írora the International Consultatỉon on ỉncontínence. Curr Opin 
Uroỉ 2009; 19: 380-94.

ỉ 1. Yamaguchi o . tí  ai. Neurogenic Bladder Sodety. Clinical guidelines for 
overactỉve bladder. !rttJ Urol 2009; 16: 126-42. 

ỉ 2. Buỉtitude MI. Capsaidn in treatm ent of loin pain/haem aturia syndrome. 
Lanctí 1995; 345: 921-2.

13. Uzoh c c  tí al. The use of capsaidn in loin pam-haematurỉa syndrome. 
BJU ỉnt 2009; 103: 236-9.

Neuropathic pain. Capsaidn has been tried topically in 
various types of pain induding neuropathic pain, which 
does not generally respond to conventional systemic anal- 
gesics. Topical capsaicin ae am  (in a usual Sttength oi
0.075%) is used in the management of diabetíc neuro- 
pathy (p. 8.2) and postherpetic neuralgia (p. 10.3). A 
high-concentration transdermal capsaiõn patch 8% is also 
available for the ưeannent of peripheral neuropathic pain 
in non-diabetic patients. A systematic revievv* suggesteđ 
that capsaidn. given as either a repeated dose of the 
cream or a single application of the patch, was of beneht 
in neuropathic pain, although limited data and inconsỉs- 
tent đehnition of outcomes meant that estimates of beneỉit 
and harm were not robust. Other types of pain syndrome 
for vvhich capsaidn has been trìed indude reũex sympa- 
thetic dystrophy (see Complex Regional Pain Syndrome, 
p. 8.1), postmastectomy neuroma, amputatíon stump 
pain, chronic neck pain. and the pain of oral mucosĩtis.2

See also Rheumatic Disorders, belovv, for use in 
musailoskeletal pain.

1. Dtrry s. It ãl. Topical capsaidn [or chronic neuropathic pain ln  adultỉ. 
Availablc ứi The Cochrane Database of Synematic Revỉews; Issue 4. 
Chichesten John  Wiley; 2009 (accessed 29/01/10).

2. Haurkappe M. í t  aỉ. Revicw ol the effectỉvenesj o ỉ capsaỉdn ĩor  paỉnlui 
cutaneous disorders and neural dysỉunctìon. ơ ìn  J  Pain 1998; 14: 97- 
106.

Prurítus. Substance p is a possible mediator of itch sensa- 
tions and since capsaicin acts as a depletor of substance p 
it has been tried in the relieí of pruiitus (p. 1687.3) asso- 
dated with various dỉseases and haemodialysis.1'* It has 
also been used to provìde relieí from pnưitus tnduced by 
hetastarch’ and for the itch and pain assodated vvith 
PUVA therapy.10-11 However, a systematic revievv12 in 
2010 considered that there was currently no convincing 
evidence that topical capsaidn vvas eííeaive for the ưeat- 
ment of pmritus in any medical condition.

L Brencman DL tí  ai. Topical capsaỉdn ỉor treatm ent of hemodialysỉs- 
reỉated prurítus. J  Am Acad Dtnnatoi 1992; 26: 91-4.

2. Leìbsohn E. Treaunem oí notalgia paresthetỉca vvith capsaicỉn. Cutis 
1992; 49: 335-6.

3. Hautmann G, tí ai. Aquagenic pruritus. PUVA and capsaidn ưeatments. 
Br J  Dcrmatol 1994; 131: 920-1.

4. Pôister-Hoỉst R. Brasch J. EHca oí topically applied capsaidn on pruritus 
in patients with atopic dermatitis. J  Dermatol Tttat 1996; 7 :13 -15 .

-- 5. ^Hautkappe M. rf aỉ. Review of the eííectỉveness of capsaldn íor palníul 
cutaneous dỉsorden and neural dysíunctìon. ơ in  J  Pairt 1998; 14: 97- 
106.

6. Stãnder s. tí al. Treatment of prurígo nodularis vvith topical capsaidn. /  
Am Acad Dtrmatoỉ 2001; 44: 471-8.

7. Lysy J, tí  ai. Topical capsaltín—a noveỉ and eííective treatm ent for 
idiopathic Imractable prurims ani: a randomised, placebo controlled. 
crossover study. Gut 2003; 52: 1323-6.

8. Makhlough A. Topical capsaitín therapy ỉor uremic prurỉtus in patients 
on hemodialysis. Iran J Kidney Dà 2010; 4: 137-40.

9. Szeimies R-M. tí  aỉ. Successíul ưeatm ent of hydroxyethyl starch- 
induced prurỉtus vvith topical capsaictn. Br J  Dtrmarol 1994; Ỉ31: 380-2.

10. B urrom  KP, Norrỉs PG. Treatment oỉ PUVA-ỉnduced skin pain with 
capsaicin. Br J  Dertnatơl 1994; 131: 584-5.

11. Kirby B. Rogers s. Treatmem ol PUVA itch with capsaicìn. B rJ  Dermatoí 
1997; 137: 152.

12. Gooding SM. rf al. Systematlc revievv of topical capsaidn in the 
ưeatm em  oỉ pruritus. Int J Dermatol 2010; 49: 858-65.

Psorĩasis. Slnce substance p has been implicated in the 
pathophysiology of several inĩlammatory dermatological 
processes, capsaicin, a substance p depletor, has been tried 
with some beneíit in some skin disorders ỉnduding psor* 
iasis.1' 3

The usuaỉ management of psoriasis is discussed on 
p. 1688.1.

1. Bemstein JE. tí  ai. Eíỉects of copically applied capsaỉcin on moderate and 
severe psoríasỉs vulgaris. J Am Aead Dermatoi 1986; 15: 504-7.

2. Ellis CN, tí al. A double-blind evaỉuation of topical capsaidn in  prurític 
psorỉasis. J Am Acad ĩkrmatol 1993; 29: 438-42.

3. Hautkappe Me tí  aỉ. Revicvy oí the eííeaiveness o! capsaỉdn ỉor painluỉ 
cutaneous disorders and neural dysỉunrtion. ơ in  J  Pain 1998; 14: 97- 
106.

Rheumatic disorders. Topical capsaidn is used for the 
temporary relieí of the pain of arthritis. From the results 
of a meta-analysis1 of randotnised, double-blind, placebo- 
controlled studies and later studies2-3 it appears that cap- 
saidn is effeaive in easing the pain of osteoarthritis 
(p. 12.3). Based on these results, the Arthritis Research 
Campaign in the UK4 considered topical capsaidn to be 
safe and can be eỉỉective in redudng pain and tenderness 
in the aữeded joints. Published evidence5 for èfficacy in 
rheumatoid arthritis (p. 13.2) appears to be limited. A 
revievv of use in both neuropathic and musculoskéletal 
chronic pain conduded that its beneũts were at best mod- 
erate, bũt noted that in a minority of patients urirespon-

The Symbol t  denotes a preparation no longer actívely marketed
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sive to, or intolerant of, other treatments it might be use- 
ful.6 Capsaidn may be a useíul therapy for pain associated 
w ith primary ũbromyalgia4-7 (see Soft Tissue Rheumatism, 
p. 14.2),. vvhich responds poorly to conventional treat- 
ment.

ỉ .  Zhang WY, Li Wan Po A. The eííectiveness of tnpiraiiy appligd rapsaicin. 
E u rS ơ in  Pharmacứt 1994; 46: 517-22.

2. Aỉtman RD, et al. Capsaidn cream 0.025% as monoiherapy for 
osteoarthritis: a dỡuble-blỉnd study. Semin Aríhrítis Rhcum 1994; 23 
(suppỉ 3): 25-33.

3. McCIeane G. The analgesic effìcacy of topical capsaicin ỉs enhanced by 
gỉyceryỉ ưinitrate ỉn painỉul osteoanbriũs: a randomized, double blind. 
placebo controỉỉed study. Eur J Pain 2000; 4: 355-60.

4. Arthrỉtis Research Campaỉgn. Complementary and aỉiemative medi- 
dnes íor che ưeatm em  of rheumatoid anhritis, osteoarthritis and 
Rbromyalgia (ỉssued February 2009). Avaílable at; htrp://www. 
arthĩiti$researchuk.org/pdí/Cỡm plenieiuary% 20and% 20aItem ative%  
20medidnes_ 11012010154331 .pdỉ (accessed 26/07/10)

5. Deal CL. tí  aL Treacmenc oí anhiitis with topicaỉ capsaicin: a double- 
bỉỉnd trial. Cỉin Ther 1991; 13: 383-95.

6. Mason L  t í  ai. Systematic review oỉ topical capsaión (or the irearment oí 
chronic pain. BMJ 2004; 326: 991-4.

7. McCarty DJ, et at. Treatment oi pain dưe to íibromyalgía vviih lopical 
c^psaián: a pilot study. Stmin Arỉhrilis R ỉưu/n  1994; 23 (suppl 3); 41-7.

Adverse Effects
A warm, stinging, orbum ing sensation may occur ai the site 
of application; this usually disappears aíter a few days of use 
but may persist for longer if applications are less (requent 
than recommended (see Uses and Administration, p. 35.1). 
This sensation may be particularly painíul in patients 
receiving the high-concentration transdennal patches; in 
some cases, the treatment-related increase in pain has led to 
transient increases in blood presstire.

Coughing, sneeiing, runny eyes, or other signs of 
irritation may occur ư vapours or dried residue from topical 
preparations are inhaled. There have been a few reports of 
dyspnoea, wheezing, and exacerbation of asthma.

Precautíons
Capsaidn should be handled vvith care. Particles should not 
be inhaled nor come into contact vvith any part of the body.

For topical application, contact with eyes and broken or 
irritated skin should be avoided. Thick applications of the 
cream should be avoided. The hands should be vvashed after 
application of the cream, unless the hands are the treated 
areas, in which case, they should be washed 30 minutes 
after application. If bandages are used to cover treated areas 
they should not be wound too tightly. Nitrile gloves should 
be vvom w hen handling the high-concentration transdennal 
patch and when deansing tieatment areas; aher carehil 
removal of the patch, the cleansing gel supplied by the 
manuíacturer should be applied liberally to the treatment 
aiea and left for at least 1 minute before vviping ofí and the 
area washed with soap and vvater. Heating pads should not 
be used with capsaídn, and patients should avoid taking a 
hot bath or shower ìmmediately beíore or aíter application, 
as the buming sensation may be exacerbated.

Patients who develop increased pain with the high- 
concentration transdermal patch should be given suppor- 
tive treatment su ch as local cooling or oral analgesics; 
hovvever, those who are already taking high-dose opioid 
analgesics may not respond to oral opioids given for acute 
pain during and aíter the ưeatment procedure. Blood 
pressure should be monitored during the treatment 
procedure with ưansdermal patches.

Minor and temporary changes in sensory íunction such 
as heat detection have been reported with capsaicin; 
patients at risk from such eílects should be cautious vvhen 
using capsaicin.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Poiphyria Cenơe Svveden, dassihes capsaidn as prob- 
ably not porphyrinogenic; it may be used as a drug of íirst 
choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Available at: hrtp://www. 
drugs-poipbyria.org (accessed 22/07/11)

Preparations
Propõetory Preporotions (details are given in Volume B)

Sngleingredient Preparotìons. Austral.: Zostrix; Austria: Hansa- 
plast Wanne-Creme; Qutenza; Belg.: Hansamedic Warmtepleis- 
ter; Braz.: Moment: CanatL: Rub A-535 Anũphlogistine Cap- 
saiõn; Zoderm; Zostrix; Zuacta; Chile: Presyc; China: Jin Lang 
(ãSẵU); Ou Tong (Bkil); Cz.: Quterưa; Denm.: Qutenza; Fr.: 
Qutenza; Ger.: Qutenza; Gr.: Aithtalgort; Capser, Gelcen; 
Qutenza; Sensocaps; Zadn; ỉndia: Capsain-P; Indon.: Capzadn; 
bi.: Axsain; Qutenza; Zadn; Israel: Zostrix; /to/.: Cerotto Ber- 
teLLU Dolpyc; Malaysia: Menzza NP; Menzza OA; Mex.: Capsi- 
dol; Neth.: Qutenza; Norw.: Capsina; Qutenza; NZ: Zostrix; 
Pol.: Qutenza; Port.: Hansaplast Emplastro Termico; Hansaterm; 
Qutenza; Singapore: Menzza OA; Theragen; Spain: Aralarma- 
dolỷ; Capsidn; Capsicum Farmayaf; Capsidol; Gelcenỷ; Hansa- 
term; Picasum; Qutenza; Sensedol; Swed.: Capsina; Qutenza; 
Switz.: Isola Capsicum N; Qutenza; Thai.: Capsika; UK: Axsain; 
Qutenza; Zadn: USA: Axsain; Capsin; Capzasin-HP; Capzasin-

AD cross-reíerences reíer to entries ín Volume A

P; Doublecapt; No Pain-HP; Qutenza; R-Gelf; Rid-a-Pain HP; 
Theragenỷ; Zostrix.
Mulri-ingredient Preporatìons. Arg.: Atomo Desintlamante C; 
Rati Salil Crema; Rati Salil Flex; Canad.: Menthacin; Rub A- 
535 Bxaa Strength Arthritis; Tiger Balm Patch Wann; Cz.: Cap- 
ácoUe; Fr.■ rapsaine; Capsicj-; Gr.: Ponostọp; Hong Kong: Salo- 
methylỷ; Hung.: Inno Rheuma Forte; Nicoílex; Salonpas Lini- 
ment; India: Accept; Acent; Alto; ArOur; Arthrill; Axane; 
Capsidol; Diclomax Power Gel; Diploíen; Diptase; Divexx; 
Dofec plus; DoIowin; Mahadol; Myolaxin-D; Nam; Nelsid; 
Nido/en; Nimulid Nugel; Nise Gel; Onspot; Opinac; Indon.: 
Flexozin; Nostren; /to/.: PerOuxi Cremagel; Remystick; Pol.: 
Capsigel N; Neo-Capsiderm; Rus.: Nicollex (H mkoộtckc); Switz.: 
DUL-X wann; Isola Capsicum N Plus; UK: NaưaFlex; Vkr.: 
Nizer (Haflaep)+; USA: Aspcrcreme Max; Bio-Therm Pain 
Relieving Lotion; Capzasin Quick Relieí; Dendradn Neurodend- 
ưaxcin; Exoien-C; Gold Bond Foot Pain Relieving; Gold Bond 
Pain Relieving Foot Roll-On; Heet; Icy Hot PM; LidoPro; Medi- 
Demi; Medrox; Menthadn; New Terodn; Pain Doctor; ulrradn; 
Ziks; Zostrix Hot & Cold Therapy System.

C a r b a s a la t e  C a lc iu m  IBAN, HNNI

■ Calcium Acetylsalicylate Carbamide; Calcium Carbaspirin; 
i Carbasalat-Calcium; Carbasalate Calcique; Carbasalato 
Ị cálcico; Carbasalatum Calcicum; Carbasalatum Calcium; 

Carbaspirin Calcium (USAN); Karbasalaattikalsium; Karbasalát 
vápenatá súl; Karbasalatkaldum; Karbasalato kalcio druska; 
Karbaszalát-kálđum; Kapốacanat Kanbqnii.
Caldum bis[2-(acetoxy)benzoate]— urea.
Cl9H,3CaN209=458.4
CAS —  5749-67-7.
ATC —  B01AC08; N02BA1S.
ATC Vet —  QB01AC08; QN02BA15.
UNII —  NŨ67F17JPL

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Carbasalate Caldum). A vvhite or almost vvhite, 
aystalline powder. It contains not less than 99.0% and not 
more than the equivalent of 101.0% of an equimolecular 
compound of calcium di[2-(acetyloxy)benzoate) and urea, 
calculated vvith reíerence to the anhydrous substance. 
Freely soluble in vvater and in dimethylíormamide; 
praaically insoluble in acetone and in anhydrous methyl 
alcohol. Store in aứtight containers.

Uses and Administratíon
Carbasalate calcium is a 1:1 complex of calcium 
acetylsalicylate and urea. Ít is metabolised to aspirin aíter 
absorption and thus has the actions of aspirin (p. 22.3). 
Carbasalate caldum 100 mg is equivalent to about 78 mg of 
aspirin. Carbasalate caldum is given in oral doses equivalent 
to about 400 to 800 mg of aspirin every 4 to 8 hours up to a 
maximum of about 3 g daily for pain or lever. Carbasalate 
caldum has also been used in the management of 
thromboembolic disorders.

Adverse Effects, Treatment, and Precautions
As for Aspirin, p. 24.2.

Carbasalate caldum, like aspirin, should not generally be 
given to children because of the risk oí Reye's syndrome.

Effects on hearing. As of June 2006 the Netherlands Phar- 
macovigilance Centre1 database contained 8 reports of tin- 
nitus and 1 ol ototoxidty assodated vvith use of lovv oral 
doses of carbasalate caldum  (38 or 100 mg usually once 
daily). The assodation between lovv-dose carbasalate cal- 
dum  and tinnitus was considered to be disproportional.

ỉ . Nederiands BijvverkingCD Centrum. Low dosage carbasalatc calóum  ủTtd 
tinnitus. Available an http://www.lareb.nl/documents/kwb_2006.3_ 
carbas.pdf (accessed 12/04/07)

Interactìons
For interactions assodated with aspirin, see p. 26.3.

Preparatìons
Proprietary Preparatíons (details are given in Volume B)

Single-ingredient preparalionỉ. Austría: Iromin; Vascalt; Irl: 
Ascal; Neth.: Ascal; Port.: Ascal; Switz.: Alcacyl.

Multi-ingredient Preparatíons. Aitsíria: Irocopar c Cf; Irocophan; 
Iromin Vitamin C; Iromín-Chinin-Ct; Switz.: Alca-C; Turk.: 
A)ca-C.

C a r f e n t a n i l  C ì t r a t e  IUSAN, ríNNMi ®

Caríentanil, Citrate de; Caríentanili Citras; Carfentanilo, cìtrato 
de; Citrato de caríentanilo; R-33799; KapộeHTaHMna UnTpaT. 
Methyl 1 -phenethyl-4-(W-phenylpropionamido)isonipeco- 
tate dtrate.
C2,H3oN203,C6H80 7=586.6

CAS —  59708-52-0 (coríentoniì); 61380-27-6 (caríenta 'il 
citrate).
UNII —  7LG286J8GV.

Proỉile
Caríentanil dưate is an opioid analgesic related to ĩentar yl 
(p. 60.1). It is used in veterinary medidne.

Carproíen IBAN. USAN, HNNÌ 
C-5720; Carproíène; Carprofeno; Carproíenum; Karproíeer i; 
Karproíen; Ro-20-5720/000; KapnpoộeH. 
(±)-2-(6-Chlorocarbazol-2-yl)propionic add. 
C15H|2CIN02=273.7 
CAS —  53716-49-7.
ATC Vet —  QM01AE91. 
um  —  FFLOD546HO.

Pharmacopoeios. In Eur. (see p. vii) and ư s  for veterina y 
use only.
Ph. Eur. 8: (Carprolen íor Veterinary Use). A vvhite ( r 
ălmost white, crystalline powder. Praaically insoluble ì n 
water; /recly soluble in acetone; soluble in methyl alcohc ; 
slightly soluble in isopropyl alcohol. h  exhibits polymorpt - 
ism. Protect from light.
USP36: (Carpro(en). A vvhitecrystalline powder. Practical /  
insoluble in water; íreely soluble in acetone, in ether, i ỉ 
etliyl acetate, and in Solutions oí sodium carbonate and ( f 
sodium hydroxide. Store in airtight containers at 1 
temperature of 25 degrecs, excursions permitted betvvee 1 
15 degrees and 30 degrees. Proiea froin light.

I Proỉile
I Carproíen, a propionic acid derivative, is an NSAIÌI 
ì (p. 102.3) used in veterinary medidne.

Ị Adverse effects. Pruritic, erythcmatous, eczematous erup •
I tions have been scen in vvorkers aíter occupational expc ■
I sure to carprolen.1'2 Patch testing showed a strong positiv : 
Ị photoallergic reaction to carproEen.
Ị 1. VValker SL. tí aỉ. Occupaúonal photoaUergic contact dermatiiis in 1 
ị pharmaceuiical worker m anuíaauring carproíen, a canine nonsteroidc.1 
ị anti-innammatorY drug. B rJ  Dcrmatoì 2006; 154: 569-70. 
ị 2. Kerr AC. tí  al. Occupationaỉ carproíen photoallergic contact dermatiti: 

Br J Dtmuỉtol 2008; 159: 1303-8.

Ị Preparatíons
; Pharmacopoeiol Preparalions
j USP 36: Carproten Tablets.

1 Celecoxỉb iBAN, USAN, rlNNÌ

Célécoxib; Celecoxibum; Celekoksyb; Celekoxib; SC-58635; 
Selekoksib; Selekoksibi; YM-177; LịeneKOKCnõ. 
p-[5-p-Tolyl-3-(trifluoromethỵl)pyrazol-l-yl]benzenesulfona- 
mide.
C17H,4F3N3OjS=381.4 
CAS —  169590-42-5.
ATC —  L0IXX33; M01AH01.
ATC Vet —  OL01XX33; QM01AH01.
UNII —  JCX84Q7J1L.

Pharmacopoeias. In Eur. (see p. sái) and us.
Ph. Eur. 8: (Celecoxib). A vvhite or almost vvhỉte, crystalline 
or amorphous povvder. It shows polymorphism. Practically 
insoluble in vvater; Ireelỵ soluble to soluble in dehydrated 
alcohol; soluble in dichlcromethane.
USP 36: (Celecoxib). A vvhite or almost white, crystalline or 
amorphous posvder. Practically insoluble in water; soluble 
to trcely soluble in alcohol; soluble in dichloromethane. 
Store in airtight containers. Protea írom light and moisture.

Uses and Administration
Celecoxdb is an NSAID (p. 102.3) reported to be a selective 
inhibìtor of cydo-oxygenase-2 (COX-2).Itislicensedforthe 
treatm ent of rheumatoid arthritis including juvenile 
idiopathic arthritis, osteoarthritis, and ankylosing spondyl- 
itis. In the USA, celecoxib is also licensed for use in the 
management of acute pain and dysmenoưhoea. Celecòxib 
has also been used as an adjunct to Standard therapy to 

! reduce the number of adenomatous coloreaal polyps in 
patients with lamilial adenomatous polyposis (see p. 37.1).

For o s teo a rth ritis  the recommended oral dose is 
200 rog daily given as a single dose or in 2 divided doses. If 
necessary a dose of 200 mg tvvice daily may be used. For 
rh eu m a to id  a r th r itis  the dose is 100 to 200 mg given 
tvvice daily. Celecoxib is also used for ankylosing  
spondy litis  in an initial ora! dose of 200mg daily, as a 
single dose or in 2 divided doses. In the USA, the dose may 
be increased to 400 mg daily after 6 vveeks. ahhough if no

http://www.lareb.nl/documents/kwb_2006.3_
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response is seen at this dose aíter a íurther 6 weeks, 
altemative treatments should be considered; a similar 
increase is also permitted in the UK. However, for all the 
above indications, UK Iicensed product inlormation 
recommends that if ineffective, the higher dose should 
only be continued for 2 weeks beíore considering 
altemative treatments.

For doses in children w ith ju v e n ile  id io p a th ic  
a rth ritis , see belovv.

In the treatm ent of p a in  and dysm enorrhoea , an initial 
oral dose of 400 mg followed by an  additional dose of 
200 mg, ư necessary, is recommended on the íirst day; 
thereaíter the dose is 200 mg twice daily.

Reduced doses are recommended in patients with 
hepatic impairment (see below) and in those also taking 
fluconazole, a potent inhibitor of the cytochrome P450 
isoenzyme CYP2C9 (see Interactions, p. 38.3). The dose of 
celecoxib should be reduced to halí the lovvest recom- 
mended dose in patients who are deEdent in CYP2C9 and 
hence poor metabolisers of celecoxib.

Revietvs.
1. Cỉemett D. Goa KL. Celecoxib: a revỉevv of its use in osteoarứưitis. 

rheum atoid arthritỉs and  acute pain. Drugs 2000; 59: 957-80.
2. Frampton JE, K iating  GM. Celecoxib: a revievv oí its use in the 

m anagem em  of arthrỉiis and acuỉe pain. Drugs 2007; 67: 2433-72.

Administratíon ỉn children. In the USA, celecoxib is 
licensed for the treatm ent of juvenile idiopathic arthritis 
in children aged 2 years and over. The recommended oral 
doses, based on body-weight, are:
• 10 to 25 kg: 50 mg twice daily
• over 25 kg: 100 mg twice daily
Licensed product inlormation recommends that the 
contents of a celecoxib capsule may be sprinkled onto 
apple sauce ư a patient has difficulty swallowing the 
capsules. The sprinkled capsule should be taken immedi- 
ately; hovvever, it remains stable at a temperature of 
betvveen 2 degrees to 8 degrees for up to 6 hours.

Administration in hepatic impairment. Licensed product 
iníormation recommends that doses of celecoxib should be 
reduced by 50% in patients vvith moderate hepatic impair- 
m ent (Child-Pugh category B); its use is contra-indicated 
in those vvith severe únpairment (Child-Pugh category c  
or a score of 10 or more).

Familial adenom atous polyposis. Celecoxib has been 
used in the treatm ent of íamilia! adenomatous polyposis, 
an inherited syndrome knovvn to predispose suíỉerers to 
the development of colorúc cancer. An early randomised 
study1-2 lound that treatment with celecoxib in an oral 
dose of 400 mg tvvice daily rcduced the number of colonic 
polyps; the authors considered celecoxib to be a useful 
adjunct to the Standard therapy of colectomy.

Marketing authorisations for the use of celecoxib as 
adjunctive treatm ent in íamilial adenomatous polyps were 
issued in the USA and the EU with the requirement that 
further data on saíety and elíicacy vvere provided; hovvever, 
in 2011, the manuíacturer, Pfizer. voluntarily wdthdrew this 
indication as it had been unable to íulíill this requirement 
due to slow enrolment into dinical studies.

1. Steinbach G. tí aỉ. The effect oí celecoxib. a cydooxygenase-2 inhibitor, 
in íamílial adenom atous polyposis. N  Engl J Med 2000; 342; 1946-52.

2. Phillips RKS. tí ai. A randomỉsed, double blỉnd. placebo controlled study 
of celccoxib. a selective cycỉooxygenase 2 ỉnhibitor. on duữdenal 
pulyposis ỉn íamiỉial adenom atous polyposis. Cut 2002; 50: 857-60.

M alignant neoplasms. Celecoxib is under investigation as 
adjuvant therapy in the treatment of cancer;1'9 prelimin- 
ary results have been variable. It has also been investi- 
gated for chemoprevention of malignancy10' 13 (see also 
Familial Adenomatous Polyposis, above), but a large study 
for the prevention of colon cancer was terminated early 
because of increased cardiovascular risk.11-12
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10. lim burg  PJ. tí ai. Randomized. placebo-controlled, esophageal 
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Musculoskeletal and joỉnt disorders. Celecoxib is used ỉn 
the ơeatm ent of osteoarthritìs (p. 12.3) and rheumatoid 
arthritis (p. 13.2) induding juvenile idiopathic arthritis 
(p. 12.1). However, in the UK it is recommended that the 
use of celecoxib and other selective cyclo-oxygenase-2 
(COX-2) inhibitors be limited to those patients considered 
to be at high risk of developing serious gastrointestinal 
problems ií given a non-selective NSAID and who do not 
have pre-existing cardiovascular risk íactors (see Advene 
EHects, belovv).

Celecoxib is also used in the treatment of ankylosing 
spondylitis (see Spondyloarthropathies, p. 14.3).
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Palmar-plantar erythrodysesthesia syndrome. Celecoxib 
has been investigated in the treatment of capecitabine- 
induced hand-foot (palmar-plantar erythrodysesthesia) 
syndrome; for reterences, see under Adverse Eííects and 
Precautions of Capecítabine, p. 758.3.

Adverse Effects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3.

Serious skin reactions such as exíoliative dermatitìs, 
Stevens-Johnson syndrome, and toxic epidermal necrolysis 
have been reported with celecoxib. Other hypersensitivity 
reaaions, índuding anaphylaxis and angioedema, have also 
occurred. Celecoxib should be stopped at the first signs of 
hypersensitivity. Some of these reaaions have been seen in 
patients with a history of allergic reaaions to sulíonamides 
and licensed product inlormation contra-indicates the use of 
celecoxib in such patients (but see also Hypersensúivity, 
under Sulfamethoxazole, p. 367.3).

Celecoxib should not be used alter coronary artery 
bypass surgery as there may be an increased risk of adverse 
ettects such as myocardial iníarction and stroke. It should be 
used vvith caution, if at all, in patients vvith a history of 
ischaemic heart disease, peripheral arterial disease, or 
cerebrovascular disease; it should also be used with caution 
in patients with signiPicant risk íaaors for cardiovascular 
disease such as hypertension, hyperlipidaemia, and diabetes 
mellitus. For further details, see Eííects on the Cardiovas- 
cular System, belovv.

Therapy is contra-indicated in patients with moderate to 
severe heart failure (NYHA class n  to IV), inilammatory 
bovvel disease, and renal impairment assodated vvith a 
creatinine dearance of less than 30 mL/minute. Celecoxib 
should also not be used in patients with severe hepatic 
impairment (Child-Pugh category C). Caution is recom- 
mended when using celecoxib in dehydrated patìents; 
rehydration may be advisable belore giving celecoxib.

Celecoxib ơeatm ent may need to be stopped ư signs or 
symptoms of organ toxidty develop.

Poor metabolisers of celecoxib (see Pharmacokinetics, 
p. 38.3) may have an increased risk of adverse reactíons.

Incidence of adverse effects. A prescription-event moni- 
toring study1 conducted after the introduction of celecoxib 
in England in May 2000 ỉound that the most common 
adverse events reported were gastrointestinal effects 
induding dyspepsia (4.7% of all events), abdominal pain 
(1.8%), nausea or vomiting (1.6%), and diarrhoea 
(1.4%). Rash (1.2%) was also common. Uncommon 
events inđuded anaemia, cough, anxiety, hypertension, 
visual disturbances, and insomnia. Bỉood dyscrasias, gas- 
ưointestinal bleeds. myocardial iníarction, heart lailure, 
abnormal liver lunction tests, nephritis, conỉusion, hallud- 
nations, serious skin disorders, anaphylaxis, and broncho- 
spasm were rare.

1. Layton T>,aal. Sateiy proSle of celecoxib as used in general practỉce in 
Hngland: rcsults ot a presaiption-evem  monitoring study. Eur J Clm 
Phám aal 2004; 60: 489-501.

Breast ỉeeding. No adverse eíỉects were noted in 2 older 
infants (aged 17 and 22 months) whose mothers took cel- 
ecoxib while breast íeeding.1 The authon of this report 
also measured celecoxib plasma concentratíons in 2 óther 
vvomen; bom  these values, the average milk-to-plasma 
ratio was calculated to be 0.23 and inỉant exposure was 
estimated at about 0.3% of the weight-adjusted matemal 
dose. Similar values have also been estimated bom a 
study of blood and milk concentrations of celecoxib in 6 
women.2 Nonetheless, UK licensed product iníormatìon 
contra-indicates the use of celecoxib in breast-leeding 
women.

ỉ . Hale TW, t í  ai. Transfer oỉ celecoxỉb into hum an mỉlk. J  Hum Laứ 2004; 
20: 397-403.

2. Gardiner SJ, t í  al. Quand&catìon ol inỉant exposure to ceỉecoxỉb through 
breast miỉk. B r J ơ ờ í  Pharmaal 2006; 61: 101—4.

Effects on the blood. Severe methaemoglobinaemia has 
been reported in an elderly patient after taking celecoxib 
for 1 mõnth.1

1. Kaushik p. a  aí. Celecoxib-induced m ethem oglobinem ia. Amt 
Pharmacother 2004; 38: 1635-8.

Effects on the cardiovascular System. Prelicensing studies 
did not report any increased rìsk of seríous cardiovascular 
effects Ũ1 patlents given celecoxib.1'2 Nonetheless, by Feb- 
ruary 2001 the UK CSM had received a small number of 
reports1 of myocardial infữTction or ischaemia assodated vvith 
the selective cydo-oxygenase-2 (COX-2) inhibitors. There 
were also 3 cases of tonade de pointes assodated with cele- 
coxib use.4 Subsequently, in September 2004, the COX-2 
inhibitor rofecoxib was generally withdrawn Yvorldvvide 
by the manuíacturer after íurther reports of cardiovascular 
adverse effects (see p. 128.3) and this has prompted re- 
evaluatíon of the saíety of other selective COX-2 inhi- 
bitors.

In December 2004 a large study of celecoxib for 
prevention of colon polyps (the APC study) was halted 
because of an increased risk of cardiovascular events 
(induding death from cardiovascular causes, myocardial 
infarction, stroke, and heart lailure) in patients receiving 
the drug compared vvith those receivúig placebo.5 The 
results of this long-term study suggested that there was a 
2.8-fold increase in the risk of such events in patients taking 
either celecoxib 400 or 800 mg daily and that the increase 
was dose-related. The possibility of a dose-adverse eííect 
relationship was supported by some at-the-time unpub- 
lished studies, the PreSAP and ADAPT studies, that showed 
no increase in the risk of cardiovascular effects with 
celecoxib 400 mg daily when compared with placebo.6 
These studies7-* have since been published and their 
finished reports were less reassuring than initially thought. 
The risk of serious cardiovasculàr events was íound to be 
increased in the celecoxib group when compared with the 
placebo group although the diderence was not signiíicant. 
In addition. an update’ of the original APC study conhrmed 
that the risk of adverse cardiovascular events was 
signiíicantly increased for both high-dose (800 mg daily) 
and low-dose (400 mg daily) celecoxib when compared with 
placebo treatment; however, high-dose treatment was 
assodated with the greatest risk. Increases in blood pressure 
were also more likely with both celecoxib groups than with 
placebo. An analysis10 using pooled data from 6 randomised 
placebo-controlled studies, induding the APC, PreSap, and 
ADAPT studies, tound the íollovving reladonship bervveen 
dose and adverse cardỉovascular eííect, In descending order 
of rìsk: 400 mg tvvice dâily (adjusted hazard ratio 3.1 times 
tha t of placebo), 200 mg tvvice daily (hazard ratio 1.8). and 
400mgonce daily (hazardratio 1.1). (The result for 400 mg 
once daily was not statistically signiãcant.) There was also 
evldence to suggest that the adverse effect of dose is more 
pronounced in patients with higher baseline cardiovascular 
risk.

In 2005, based on the Sndings of studies avaiỉable at the 
time, EU regulatory authorities11' 13 recommended that:
• selective COX-2 inhibitors should not be used in patients

with established ischaemic heart disease or cerebrovasc-
ular disease; they are also contra-indicated in those with
peripheral arterial disease

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. vin)The Symbol t  denotes a preparation no longer actively marketed
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• patients with risk íactors íor heart disease such as 
hypertension, hyperlipidaemia, diabetes, and smoking 
should be carehilly monitored if given selective COX-2

■ inhibitors
• all patients should be assessed individually on the risks 

and beneỄts of selective COX-2 inhibitór ơeatm ent, 
partìcularly cardiovascular and gastrointestinal risk 
factors, and altematìve treatments considered

Similar advice has also been issued by the FDA;14 hovvever, 
the only absolute contra-indication is in the ũnmediate 
postoperative period after coronary artery bypass surgery. 
(In the USA celecoxib is currently the only available 
selective COX-2 inhibitor.)

COX-2 inhibitors such as celecoxib do not possess the 
intrinsic annplatelet aaivity associated with aspirin and 
possibly other non-selective NSAIDs and consequently do 
not provide protection against ischaemic cardiac events.3-15
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Effects on the gastrointestinal tract. It is generally 
accepted that the inhibition of cydo-oxygenase-1 (COX-1) 
plays a role in the adverse gastrointestinal effeas ol the 
NSAIDs, and that the selective inhibìtion of the other iso- 
íorm, COX-2, by NSAIDs su ch as celecoxib may cause less 
gastrotoxìdty than the non-selective inhibition of the ưa- 
ditional NSAIDs.

Results bom  controlled studies suggested that NSAIDs 
selective for COX-2 were assodated with a lower incidence 
of serious gastrointestinal effects. In a placebo-conưolled 
study1 the inddence of endoscopically determined gastro- 
duodenaỉ ulcers in  patients taking celecoxib íor rheumatoid 
arthritìs (dose range 200 to 800 mg daily) was not 
signiAcantly diííerent to that seen with the placebo group. 
Another study2 in patients taking celecoxib at suprather- 
apeutìc doses (800 mg daily) conduded that there was a 
lower combined inddence of symptomatic gastrointestinal 
ulceis and ulcer complications (bleeding, perỉoraũon, and 
obstruction) aíter 6 months of treatment when compared 
w ith non-selective NSAIDS (ibuprolen 2 .4g daily or 
didolenac 150mg daily). Hovvever, the inddence of ulcer 
complications alone was not signiíicantly diHerent to that 
seen with other NSAIDs. A re-analysis of the study by the 
FDA induding both the 6-month and ỉuU-term data, also 
ỉound that there was no signiíicant reduction in the rate of 
ulcer complications with celecoxib compaied with the 
non-selective NSAIDs although, in subjects not taking 
aspirin, there vvas a sơong trend in lavour of celecoxib 
compared with ibuprolen.3 The risk of ulcer complications 
was also signiAcantly increased in celecoxib users taking 
concomitant low-dose aspirin.2 A later systematic revievv4 of 
studies of patients receiving celecoxib or NSAIDs for at least 
12 weeks daimed to show improved gasttointestínal salety 
and tolerability in  those receiving cdecoxib (including in 
patientsalso taking low-dose aspirin) but this has been 
critidsed on grounds of data selection.5,6

It has been noted that the use of aspirin appears to nullify 
any potential protective effect of COX-2 selectivity by 
celecoxib.7-’

There have been individual case reports of gasưotoxiđty 
with celecoxjb., u
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Effects on the kidneyỉ. Increasing evidence suggests that 
selective cyclo-oxygenase-2 (COX-2) inhibitors such as 
celecoxib appear 10 have adverse eííects on renal {unaion 
similar to those of the non-selective NSAIDs (see
p. 106.2).
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revisitcd Med J Auii 2000; 173: 274.
2. Perazella MA. Tray K. Sclective cydooxygenasc-2 inhibitors: a pattem  oí 

nephrotoxicity símílar to traditional nonsieroỉdal anti'Ìnflammatory 
drúgs. Am J Mcd 2001; 111: 64-7.

3. Graham MG. Acute rcnal ỉaílure related to high-dose celecoxib. Ann 
in ltm  Med 2001; 135: 69-70.

4. Aikhuja s, et ai. Celecoxib-induced nonoliguric acutc renal íailurc. Arm 
Pharmaccther 2002: 36: 52-4.

5. Aỉimaa SR, eí aỉ. Renal íđilurc assoáaied with the use of celecoxib and 
roíecoxib. Dnig SaỊcry 2002; 25: 537-44.

6. Alper AB. tí at. Nephrotíc syndrome and ỉnterstitial nephritis associatcd 
w ith celecoxib. Ant J Kiàncy Dii 2002; 40: 1086-90.

7. Akhund L tí ai Celecoxib-rdated renal papUlary necrosis. Arch Irtteni 
Aííd2003; 163: 114-15.

8. Markov'/iu GS. tí al. M embranous glomerulopathv and acute iniersũtial 
nephritis ỉollowing treatm cnt wiih celecoxib. Clin Nephroi 2003; 59:
13/-12.

9. Brcvvster uc. Perarelỉa MA. Acute tubulointersiiiial nephritis assodated 
wiih cdecoxib. Nephrol Diữỉ Trưnsplant 2004; 19: 1017-18.

10. cniĩordTM , tí a i  Celecoxib-induced ncphrotoxicity in a rcnal iransplant 
recipient. Pìiarĩiiơcoiỉterưpỵ 2005: 25: 773-7.

11 . Tabibian JH. tí  aỉ. Laie*onset celecoxib-induced combined hepatO' 
nephrotoxidty. B ' J Cỉin pharmacol 2008; 66: 150-1.

Effects on the liver. Cholestatic hepatitis developed in a 
54-year-old vvoman taking celecoxib;1 her liver íunction 
tests improved and her symptoms resolved aíter drug 
wiứidrawal. Despite the temporal relationship betvveen 
celecoxib use and the onset of hepatotoxicity, the manu- 
íacturers stated that evidence available at that tìme did 
not support such a relationship.2 However. other cases3-4 
have since been reponed. induding a case report5 oí late- 
onset hepatorenal toxicity where symptoms developed 10 
months alter staning therapy. Licensed p rodua inlorma- 
tion now States that cases of scvcre hepatic reactions, 
including fulminant hepatitis (some latal), liver necrosis, 
and hepatic íailure (some fatal or requiring ưansplant), ị 
have been reported. OI the cases that reported time to 
onset, most of these reaaions had developed vvithin 1 
month of starting celecoxib therapy. Patients vvith signs 
and/or symptoms suggesting hepatic dysfunction, or in 
whom an abnormal liver test has occurred, should be I 
monitored closely; celecoxib therapy should be stopped if ị 
dinical signs and/or symptoms consistent vvith liver dis- I 
ease develop, or if systemic manifestations occur.

For a case of acute hepatitis with pancreatitis, see 
Pancreatitis, below.

1. 0 'B eirne JP. Caims SR. Cholustatic hepatitis in association with 
celecoxib. BAÍJ 2001; 323: 23.

2. Arellano FM, tí  aì. Case 0* cholestaũc hepatitis svith celecoxib did not 
íulỉil ím cm ational critcria. BMJ 2002; 324: 789-90.

3. Grieco A. t í  aì. Acute choỉestatic bepatitis associated with celecoxỉb. Ann 
PharmacothcT 2002; 36: 1887-9.

4. Chamouard P, tí  al. Prolonged cholestasis associated with shon-term  use 
of ceỉecoxib. Gastrữtíittrol ơirt Bioỉ 2005; 29; 1286-8.

5. Tabibian JH. tí  ơỉ. Laie-onset celecoxib-induced combined hepato- 
nephroioxiãiy. Br ỉ  c/m p/títnníico/ 2008: 66: 150-1.

Effects on the lungs. Report of a case of pulm onar 
oedema and possible pneumonitis in a patient taking cele 
coxib.1

ỉ .  Olỉn JL  t í  aì. Puỉmonary edema and possỉbie pneumonitis assocỉate 
w ỉth celecoxib. Ann Pharmacothcr 2004; 38: 1086.

Effects on the nervous System. Acute neuropsychiatri 
reactions such as coníusion, somnolence, and insomnia 
have occurred aíter celecoxib use.1 There has also been í 
case report of aseptic meningitis.2

1. Adverse Drug Reatíons Advisory Committee (ADRAC). Acute neuro 
psycỉnatric events with celecoxib and rofecoxỉb. Aust Advrrse Drug Reat 
Bull 2003; 22: 3. Aỉso available at: http://www.igaJiealth.gov.au/adr 
aadtb/aadr0302.pdf (accessed 01/11/07)

2. Papaĩoannides DH. tí  al. Aseptíc menỉngitis possibly assodated vviĩ) 
celecoxib. Ann Pharmacother 2004; 38: 172.

Hypersensitivity. A 52-year-old man developed allergũ 
vasculitis after 8 days of ưeatment with celecoxib.1 Despite 

I intensive treatment the patient died from multiple orgar 
' íailure and diữuse 'Cutaneous necrolysis. The author: 
■ noted that potentially latal skin rtactions have occurrec 
ị vvith oiher sulía-containing drugs, although ihere is some 
: evidence2 suggesiing that the potential for cross-reactivity 
1 in pnúenrs sensitive ro sulfonamides is relatively low (see 

also p. 367.3) nonethcless. licensed product iníormation 
: contra-indicates the use of celeroxib in such patients.
; 1. Schnt-ider F. tĩ lỉí. Fa[nl allcrgic vascu!i:lc aíiociated iviih ct-lecnxib.
• Lanut 2002: 359: 852-3.

2. Shdpiro L£. f/  ưl. Saíciy of cdcccxib ỉn inđỉviduals atlergic in 
suỉtonaintd,- a piloi .Itidy- t'rna Jạfrfx20ni; 26: 1S7-95.

Pancreatitis. Acute hepatitis and pancreatitis developed in 
an elderly patient vvith a reponed history of hypersensi- 
tivity to sulíonamidcs vvho vvas given celecoxib.1 Symp- 
toms resolved on Stopping the drug. Pancreatitis has also 
been reporied in a sulionamide-tolerant patient.2 

ị Celecoxib was one of the more commonly implicated 
Ị drugs dted in case reports of drug-induced pancreatitis 
Ị  received by the Adverse Drug Reactions Advisory 
ị Committee in Australia.3
! 1. CatTillo-Jimcnez R. Nurnberger M. Celecoxib-induced acute pancreotiús
Ị and  hepaiitis: a casc rcpurt. Ảrch Ịn tim  Med 2000; 160: 553-4.
I 2. Bacievvic? AM, ct ũl. Acute pancreatitis associaied with celecoxib. Atm  

ỉntẽrn Msd 2000: 132: 680.
Ị 3. Ausưalian Adversc Drug Reaaions Advtsorv Committee (ADKAC). 
Ị Drug induceđ pTnrruíintis. Aust Advt-ríi Orug Râucr Biíỉỉ 2006; 25: 22. Also
ị available ai: hup://\vsvw.iga.gov.au/adr/aadrb.aadr06t2.pd( {accussed
I 01/11/07)

I Porphyria. The Drug Database íor Acute Porphyria, com- 
ị piled by the Nonvegian Porphyria Centre (NAPOS) and 
ị the Porphyria Cenưe Svyeden. classilies celecoxib as prob- 
Ị ably not porphyrinogcnic; it may be used as a drug of first 
ị choice and no precaurions are needed.1
Ị I. The Drug Database for Acuce Porphyria. Available at: hltp://www. 
Ị drugs-porphyria.org íaccesscd 23/Ỉ0/11)

I
I Interactions

The metabolism of celecoxili is mediated mainly by the 
cytochrome P450 isoenzyme CYP2C9. Use vyith other drugs 
that inhibit or induce or are metabolised by this isoenzyme 
may result in changes in plasma concentration of celecoxib; 
fluconazole has increased plasma concentrations of 
celecoxib and UI< liccnsed product iníormation recom- 
mends that the dose of celecoxib should be halved when 
given vvith fluconazole.

Celecoxib is an inhibitor of the isocnzyme CYP2D6 and 
the potenúal thereíore exists íor an ellect on drugs 
metabolised by this enzyme.

For interactions associated with NSATDs in general, see 
p. 107.3.

Pharmacokinetics
Celecoxib is absorbeđ Irom the gastrointestinal tract and 
peak plasma concentrations occur alter about 3 hours. 
Protein binding is about 97%. Celecoxib is metaboUseđ in 
the liver mainly by the cytochrome P450 isoenzyme 
CYP2C9, which shows genetic polymorphism; the three 
identUied metabolúes are inaaive as inhibitors of cyclo- 
oxygcnase-1 (COX-1) or COX-2 enzymes. It is eliminated 
mainly as metabolites in the laeces and urine; less than 3% 
is recovered as unchanged drug. The edective terminal hall- 
lile is about 11 hours. Celecoxib is distributed into breast 
milk. The pharmacokinetics of cđecoxib may vary in 
diííerent ethnic groups; it has been stated that the area 
under the concentration-time curve is elevated in patients 
of Aíro-Caribbean origin, although any clinical signiGcance 
is unclcar.

References.
1. Davies NM. tí  al. Cỉlnical pharmacokmctics and pharmacodynamics uf 

cclccoxib: ử sdective cycỉo-oxygcnase-2 inhibitor. Cỉin Pharmacokinet 
2000; 38: 225-42.

2. Stempak D. tí  aỉ. Singlc-dosc and stcady-state pharmacokinetics of 
celecoxíb in children. ơitt pharmaeot Thcr20Q2: 72: 490-7. Corrcnion. 
ibid. 2006; 80: 667.
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3. Kirchheiner J, et a i  InAuence of CYP2C9 genetic polymoiphisms on 
pharmacokinetỉcs of celecoxib and ÌLS metaboỉites. Phamtacogenetia 
2003; 13: 473-80.

4. Lundblad MS, et ai. Accumularion of cclccoxib with a 7-fold hỉgher drug 
exposure in ỉndĩviduaU homozygous íor CYP2C9*3. Cỉin Pharmacol Ther 
2006; 79: 287-8.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotionỉ. Arg.: Algybrext; Celebrex; Cox- 
cenk; Radicacine; Austral.: Celebrex; Austria: Celebrex; Onse- 
nalf; Belg.: Celebrex; Onsenalt; Braz.: Celebra: Canad.: Cele- 
brex; Chile: Celebra; Chitta: Celebrex (ỈSíP®); Cz.: Celebrex; 
Onsenalỷ; Denm.: Celebra; Celebrex; Onsenalỷ; Fìn.: Celebra; 
Fr.: Celebrex; Onsenalt; Ger.: Celebrex; Onsenalỷ; Gr.: Adar- 
ex; Celebrex; Hong Kong: Celebrex; Hung.: Celebrex; India: 
CE; Celact; Celcib; Celcox; Celecap; Celedol; Celemax; Celetop; 
Celibt; Cobix; Colcibra; Coxib; Eloxib; Icel; Orthocel; Zycel; 
Indon.: Celebrex; IrL: Celebrex; Onsenalỷ; Israel: Celcox; Cele- 
bra; /te/.: Artilog; Celebrex; Malaysia: Celebrex; Mex.: Cele- 
brex; Neth.: Cđebrex; Onsenalt; Norw.: Celebra; NZ: Celebrex; 
philipp.: Aubrex; Celcoxx; Celebrex; Celexib; Coxbiton Coxor- 
al; Coxzan; Dolcelox; EuroOam; Flamar: Lexib; Lincox; Pol.: 
Celebrex; Port.: Celebrex; Onsenalt; Solexa; Rus.: Celebrex 
(IỊeneổpexc); S.A/r.: Celebrex; Singapore: Celebrex; Spain: Arti- 
log; Celebrex; Onsenalt; Swe<L: Celebra; Onsenalt; Switz.: Cel- 
ebrex; Thai.: Celebrex: Turk.: Celebrex; UK: Cdebrex; Onse- 
nalt; ukr.: Celebrex (IỊeneổpexc); Flogoxib (OxorOKCHÕ); 
Ransdex (PaHceaexc); Reumoxib (PeBMOKCHÕ); USA: Celebrex; 
Venez.: Cexb.

Certolizumab Pegol IBAN, USAN, ríNNi

CDP-870; Certolizumab Pégol; Certolizumabum Pegolum; 
PHA-738144; l4epTO/iM3yMaỗ [Ịero/1.
CAS —  428863-50-7.
ATC —  L04AB05.
ATC Vet —  QL04AB05. 
u m  —  UMD07XĨ79E

Uses and Administration
Certolizumab pegol is a pegylated TNF antibody ừagment 
that binds spedũcally to TNFa and neutralises membrane- 
associated and sotuble human TNFa in a dose-dependent 
manner. It also inhibits the production of lipopolysacchar- 
ide-induced TNFd and interleukin-ip (IL-1|3). Elevated 
levels of TNF and IL-1 have been íound in the affected 
tissues and Auids of patients vvith rheumatoid arthritis 
(p. 13.2), ankylosing spondylitis including axial spondy- 
loarthritis, and psoriatic arthritis (see Spondyloarthropa- 
thies, p. 14.3), and Crohn's disease (see Inflammatory 
Bovvel Disease, p. 1811.3). CertoIizumab pegol is described 
as a biological disease-modiíying antirheumatic drug 
(DMARD).

Certolizumab pegol is used in the treatm ent of moderate 
to  severe, active rh eu m a to id  a r th r it l s  and active 
p so ria tic  arth ritis . In the ưeatm ent of rheumatoid 
arthritis, UK licensed product inlormation recommends that 
certolizumab pegol should be given vvith methotrexate to 
patients who ha ve had an inadequate response to DMARDs, 
although monotherapy may be used in  those who have had 
an inadequate response to, or are intolerant of, metho- 
trexate. Certolizumab pegol is also used in the ưeatment of 
active ankylosing  spondylitis: UK licensed produrt 
iníormation recommends that it should only be used in 
patients vvith severe disease who have had an inadequate 
response to. or are intolerant of, NSAIDs. In the UK, it is also 
licensed for the treatment of severe axial spondy loar- 
th r i t is  vvithout radiographic evidence of ankylosing 
spondylitis in patients vvho have had an inadequate 
response to, or are intolerant of, NSAIDs. Certolizumab 
pegol is used in the treatment of moderate to severe, active 
C rohn 's  disease unresponsive to conventional treatment. 
For all the above indications, the initial dose ỉs 400 mg given 
as two subcutaneous injections of 200 mg, repeated aíter 2 
and 4 vveeks. In the ơeatm ent of inílammatory joint 
disorders, this is followed by 200 mg every other week 
although maintenance with 400 mg every 4 vveeks may be 
considered. Patients vvith Crohn's disease who have a 
clinical response may receive a m aintenance dose of 400 mg 
every 4 weeks.
References.
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Adverse Effeđs and Precautions
As for InAiximab, p. 75.3.
Reíerences.

ỉ . Bykcrk VP, tí  a i Ưpdate on  ihe safccy profUc oỉ certoỉixumab pegol in 
rheumatoid arthritis: an ỉntegrated analysis ỉrom dinicaỉ tríals. Ann 
Rheum Dừ 2013. Available at: doi:I0.1136/annrhcumdis-2013-203660

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svveden, dassihes certolizumab as 
possibly porphyrinogenic; it should be used only w hen no 
saíer altemative is available and precautions should be 
considered ìn vulnerable patients.1

I. The Dnig Database íor Acute Porphyria. Avaiỉable ai: http;//www. 
drugs-porphyria.orỊ (accessed 0 7 /i0/11)

Pregnancy. Studies in animals have not shown harm  to 
the íetus when certolizumab is given during pregnancy. 
There are few human data, although one case report in a 
woman with Crohn's disease who received 2 doses of cer- 
tolizumab during pregnancy (one during the first, and one 
during the third trimester) reported normal grovvth and 
development of the child up to 1 month of age. Genital 
bleeding due to retention of part of the placenta occurred 
9 vveeks aíter the second dose of certolizumab.'

I. Oussalah A. tí ai. Certolizumab use in pregnancy. Cuỉ 2009; 38: 608.

Interactìons
As for Iníliximab, p. 77.3

Preparations
Proprietary Preparalions (details are given in Volume B)
Single-ingredienl Preparaiions. Austral.: Cimiia; Austria: Cim- 
zia; Belg.: Cimzia; Canad.: Cimzia; Cz.: Cimzia; Denm.: Cimzìa; 
Fr.: Cimzia; Ger.: Cimzia; Gr.: Cimzia; Irl.: Cimzia; Jpn: Cimzia; 
Neth.: Cimzia; Nonv.: Cimzia; Pol.: Cimzia; Port: Cimzia; 
Spain: Cimzia; Sxved.: Cimzia; Switz.: Cimzia; UK: Cimzia; 
USA: Cimzia.

choline Magnesium Trísalicylate
Trisalícilato de colina y magnesio; XomiH MameỉnyM 
TpncannLinnaTbi.
C26H29O10NMg=539.8 
CAS —  64425-90-7. 
u m  —  DJJ95FJP1H.

Proĩile
Choline magnesium trisalicylate is a combination of the 
salicylic add  derivatives choline salicylate (belovv) and 
m agnesium  salicylate (p. 85.2). It has analgesic, 
anti-inflammatory, and antipyretic actions similar to those 
of aspirin (p. 22.3). After oral administration, choline 
magnesium trisalicylate dissodates and the salicylate moiety 
is rapidly absorbed. Each unit dose of 500 mg of Sctlicylate is 
provided by about 293 mg of choline salicylate vvith 362 mg 
of magnesium saliqrlate (anhydrous). Choline magnesium 
trisalicylate has been used in osteoarthritis, rheumatoid 
arthritis, and other arthritides; it has also been used in  the 
general management of other lorms of pain and for íever.

Cholỉne Salicylate IBAN, USAN. riNNi

Choíine' Sálícỷlate de; Cholini Salicylas; koínnisalisýìaattĩ;"
Kolinsalicylat; Salidlato de colina; Xo/iHHa Ca/iMUM/iaT.
(2-Hydroxyethyl)trimethylammoniúm salicylate.
C,2H,9N04=241.3
CAS —  2016-36-6.

ATC —  N02BA03:
ATC Vet —  QN02BA03.
UNII —  KDSỈOKIIGVV.

Pharmacopoeias. Br. indudes a solution.
BP 2014: (Choline Salicylate Solution). An aqueous 
solution containing 47.5 to 52.5% of choline saliqtlate. It 
is a dear colourless liquid. It may contaỉn a suitable 
antimicrobial preservative.

Proỉile
Choline salicylate is a salicylic add derivative (see Aspirin, 
p. 22.2) used in the ưeatm ent of pain and ỉever, and ỉh  the 
management of rheumatic disorders. In terms of salicylate 
content, choline saỉicylate 435 mg is equivalent to about 
325 mg of aspirin. Choline salicylate is given orally in doses 
of 43 5 to 870 mg every four hours as necessary for pain and 
lever, and in doses of 4.8 to 7.2 g daily in divided doses for 
rheumatic disorders.

Choline salicylate iỉ also used as a local analgesic. 
Solutions containing up to about 20% choline salicylate a re '  
used in ear disorders such as the relieí of pain in otitis media 
and extema but are considered to be o{ doubtỉul valúe; they 
are also used to soften ear wax as an aid to removal (see 
p. 1839.3). An 8.7% gel is used for lesions of the mouth 
(p. 1814.2). Choline salicylate has also beeri applíed 
topically in a rubeíadent preparation for the relieí of 
muscular and rheumatic pain.

Choline salicylate is also given in the form of choline 
magnesium trisalicylate (see above).

Adverse effects and precautions. A 21-month-old boy 
developed salicylate poisoning after his mother had 
rubbed the contents of 3 tubes of Bonjela teethlng oint- 
ment (containing a total of 2.61 g of choline salicylate) on 
his gums over 48 hours.1

In another case, an  8-year-old boy with G6PD dehdency 
developed an oral mũcosal bum a few houis alter 
application of about half a tube of Teejel oral gel.2 He 
developed mouth ulcers and displayed signs of apathy, 
lethargy, and nasal congestion 3 days aíter exposure. His 
condition improved aíter a week. The authors íelt that G6PD 
deíiriency may have been a contributing íactor in the 
occurrence of adverse effects.

In the UI<, the MHRA contra-indicates the use of topical 
oral pain relieỉ preparations containing saliqrlates ỉn 
childrẽn under 16 yẽars of age (for details, sẽe Reye's 
Syndrome, belovv).

1. Paynter AS. Alexander FW. Salicyỉate imoxication causcd by tecthing 
ointmem. Lanctí 1979; ii: 1132.

2. Sapir s. Bỉmsteỉn E. Cholinsaỉỉcylate gel induced oral lesion: report oỉ 
case. J  Clin Pcdiatr Dtnt 2000; 24: 103-6.

R£ỴE'S SYNDROME. The link betvveen aspirin use in children 
and the development of Reye's syndrome is well recog- 
nised although a causal relationship remains to be estab- 
lished and the evidence for other salicylates could not be 
adequately evaluated (see p. 25.3). Hovvever, a 20-month- 
old boy who had received a teething gel containing 
choline salicylate (applied in doses of 1.31 g daily, equiva- 
lent to acetylsalicylate lOOmg/kg daily, which exceeds the 
recommended dose) developed Reye's syndrome íollovving 
a viral illness.1 The authors noted that the MHRA in the 
UK were avvare of two earller reports suggesting an asso- 
dation between choline salicylate and Reye's syndrome. 
As of April 2009, the MHRA2 had received 3 such reports 
in vvhich all 3 children were hospitalised but Reye's 
syndrome was not conlirmed in any of them; in addition,
4 reports of vomiting or diarrhoea aíter the use of choline 
salicylate oral gel had been received. Consequently, the 
MHRA contra-indicated the use of topical oral pain relief 
preparations containing salicylates in children under 16 
years of age due to the theoretical risk of Reye's 
syndrome.

1. Oman TK, tí ai. Topical choline sali^lates implicated in Reye's 
syndrome. BSU 2008; 336: 1376.

2. MHRA. Press release: ncw advice on oral salicylate geỉs in under Ỉ6s 
(issucd 23rd April. 2009). Avaỉlable at: http://www.mhra.gov.uk/ 
NewsCemre/PressreIeases/CON044014 (accessed 24/04/09)

Preparations
Proprietary Preparations (deuils are given in Volume B)
Single-ingredienl Preparations. Arg.: Dercolina; AustraL: Appli- 
cainet; Herron Baby Teething Gel; Ora-Sed Jel; Austria: Mun- 
disal; Cz.: Mundisal; Hong Kong: Ora-Sed; India: Gelora; Ora- 
ílora Gel; Zytee; Irì.: Audax; Malaysia: Ora-Sed; NZ: Ora-Sed; 
PoL: Cholinex; Otinum; Port.: Bucagel; Rus.: Mundisal 
(MyHmcan); Otinum (OiHHyM); singapore: Ora-Sed; Switz.: 
Mundisal; Turk.: Dencol; ukr.: Faringin (OapHHTHH); Qtinum 
(OnmyM).
Mulli-ingredienl Preparations. Arg.: Pansoral; AustraL: Bonjela; 
Sedageb Belg.: Givalex; Teejel; Fr.: Givalex; Pansoral; Gr.: 
Mundisal' Hong Kong: Bonjela; Dermojela; Oris-gel+; Hung.: 
Mundisal; India: Bonzela; clenora; Clenonish; Dentogel; Den- 
tra; Dologel-CT; Dologel: Nitra-Dent; Ora-G; Ora-Sorẹ: Orasia; 
Oravvin: Orex-Lo; Orex; Irl: BonjeIa; Teejelf; Israel: Baby

The Symbol t  denotes a preparation no longer actively marketed

http://www.mhra.gov.uk/
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Gum; Bonjelaf; Teejeb Malaysia: Bonjela; Oưegel; NZ: 
Bonjela; Pol.: Sachol zel Storaatologiczny; Rus.: Cholisal 
(Xoýmcan); Dologel moaorem); P a n s o ra l  (haH copan); S.Afr.: 
BonjeIa; singapore'. Bonjela; Soragel' Switz.: Pansoralỷ; Ten- 
derdol' Thai.: Bonjela; UK: Bonjela Cool Mint; BonjeIa; Barex 
PIus+; Ukr.: Angilex (A H nuiexc); c h o l i s a l  (Xoancaa); Givalex 
(rMBaaexc); Heppylor (Xennnop).

Pharmacopoeial Preparatíons
BP 2014: choline Salicylate Ear Drops; choline Salicylate 
Oromucosal Gcl.

C lofexam ide iriNNi

ANP-24Ỗ; Cloíexamida; Cloíexamidum; KnoộeKcaMUA- 
2-(4-Chlorophenoxy)-/V-(2-diethylaminoethyl)acetamide. 
C„H2,CIN20 2=284.8 
CAS— 1223-36-5.
UNII —  071P4J77HF.

Profìle
Clofexamide has been used topically as the hydrochloride in 
preparations for musculoskeletal, joiní, and soít-tissue 
disorders.

Clofezone ỊriNNỊ

ANP-3260; Clofezona; Clofézone; Clofezonum; Knoộe30H.
An equimolar combination of doíexamide and phenylbut- 
azone.
Ch H21CIN2O2,C,9H20N2O2,2H2O=6292 
CAS —  60104-29-2.
ATC —  M01AA05; M02M03.
ATC Vet —  QM01AA05; OM02AA03. 
um  —  TPT3MH65LD.

Proĩile
Clofezone, a corabination molecule containing cloíexamide 
(above) and phenylbutazone (p. 125.1), has been given 
orally and by rectal suppository and applied topically in 
preparations for musculoskeletal, joint, and soít-tissue 
disorders.

c lo n ix in  ÍUSAN, rìNNÌ

CBA-93626; Clonixine; Clonixino; Clonixinum; Sch-10304; 
K/iohukcmh.
2-(3-Chloro-o-toluidino)nicotinic acid.
C13H1,CiN20 2=262.7 
CAS—  17737-65-4. 
um  —  V7DXN0M42R.

c lo n ix in  Lysine ỊríNNMi

Clonixin Lysinate; Cionixine Lysine; Clonixino lisina, 
Clonixinum Lysinum; L-104; Lysine Clonixinate; R-173;
K/lOHMKCMHâ ĩ ím iA H .

QaHnCINA, C6H,<N20 2=408.9
CAS —  55837-30-4.
UNII—  06PVV4M190R

Proỉile
Clonixin is an NSAID (p. 102.3). It has been used as the 
lysine salt in oral doses of up to 250 mg four times daily for 
the relieí of pain. Clonixin lysine has also been given by 
intramuscular or intravenous injection and as a rectal 
suppository.
Reíerences.

1. Eberhardỉ R, a  al. Anaỉgcsic elỉicacy and tolerability oí lysine- 
donbtínate vcrsus ibuproíen in paỉients with gonanhrosis. Curr Ther Res 
1995; 56: 573-80.

Preparations
Proprietary preparatíons (details are given in Volume B)

Single-ingiedient Preparotions. Arg.: Clonixil; Diden; Dolex; 
Dorixina; Lazalgena; Braz.: Dolamin; Chile: Adoplan; Blonax: 
Celex; clonalgin; Colmax; Dentagesic; Diminont; Laligesic; 
Medigesiq NeíersU; Traumiddt; Mex.: Disinal; Donodol; Dorixi- 
na; Fúac láxitin; Lonixer; Prestodol; Sedepron; PorL: Algimate; 
Clonix; Spain: Dolalgỉal; Veneĩ.: Dorìxina.

Muhi-ingredient PreparaKonỉ. Arg.: Amplibenzatin Bronquial; 
Antìspasmina Compuesto; Becebuen Compuesto; Dorixina BI 
B6 B12; Dorixina Forte; Dorixùia Relax; Bspasmo Dolex; Migra 
Dorixina; Mikesan; Nova Paratropina Compositum: Propalgin; 
Sertal Compuesto; Braz.: Dolamin Flex; Chile: Clonalgin Com- 
puesto; Ergonet Migra-Neíerál; Neíersil B; Neurocam; Mex.: 
Doltiix; Donodol Compuesto; Dorixina Relax; Espacil Com- 
puesto; Firac Plus: Klonaia; Optium: Plidan Compuesto; Presto-

dol Compuesto; PrestoAam; Yuredol; Veneỉ.: Dologinex; Dorixi- 
na Flex; Migradorixina: Plidan Compuesto.

C o d e i n e  (BAN1

Codein; Codeína; Codéine; Codeinum; Codeinum Mono- 
hydricum; Kodeiini; Kodein; Kodein monohydrát; Kodeina; 
Kodeinas; Methylmorphine; Metílmorfìna; Morphine Methyl 
Ether; KoAeuH.
7,8-Didehydro-4,5-epoxy-3-methoxy-17-methylmorphinan-
6-ol monohydrate.
C)8H21 N03,H20=317.4
C4S —  76-57-3 (anhydrous codeine); 6059-47-8 (codeine 
monohydrate).
ATC —  R05DA04.
ATC Vet —  QR05DA04. 
u m  —  Q830PW7520.

Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for various forms of 
codeine:

AC/DC; Barr; Captain Cody; Cody: Coiies; Cough Syrup; 
Dovvn; Karo: Lean; Nods: School boy; Schoolboy; T3. 
Pharmacopoeias. In Enr. (see p. vii), ỉnt., us, and Viet.
Ph. Eur. 8: (Codeine). w hite or almost white, crystalline 
powder or colourless crystals. Soiuble in boiling water; 
Creely soluble in alcohol. Protect from light.
XJSP 36: (Codeine). Colourless or white crystals or white 
crystalline powder. It eííloresces slowly in dry air. Soluble I 
in 120 of water, 1 in 2 of alcohol, 1 in 0.5 of chlorolorm, and 
1 in 50 of ether. Its saturated solution in water is alkaline to 
litmus. Store in airtight containers. Protect from light.

Codeine Hydrochloride ỊBANMỊ
Codeína, hidrocloruro de; Codéine (chlorhydrate de) 
dihydraté;Codeini Hydrochloridum Dihydricum; Kodeiinihy- 
droklorìdidihydraatti, Kodein-hidroklorid-dihidrát; Kodein- 
hydrochlorid dihydrát; Kodeinhydrokloriddihydrat; Kodeino 
hidrochloridas dihidratas; KoflenHa rnApoxnopMA. 
C>8H2,N03,HCI,2H20=371.9 
C4S —  1422-07-7 (anhydrous codeine hydrochloride). 
u m  —  NTZ53GG7XN.

Pharmocopoeics. In Eưr. (see p. vii).
Ph. Eur. 8: (Codeine Hydrochloride Dihydrate; Codeine 
Hydrochloride BP 2014). Small colourless crystals or a vvhite 
or almost white, crystalline powder. Soluble in water; 
slightly soluble in alcohol; practically insoluble in 
cydohexane. Protea írom light.

Codeine Phosphate ỊBAN,V[1
Codeína, fosfeto de; Codéine, phosphate de; Codeine 
Phosphate Hemihydrate; Codeini Phosphas; Codeini 
Phosphas Hemihydricus; Codeinii Phosphas; Codeinpho- 
sphat-Hemihydrat; Kodeiiniíostaatti; Kodein-fosfát hemihy- 
drát; Kodeinfosfathemi; Kodein-foszfát-hemihidrát; Kodeino 
fosfatas hemihidratas; Kodeỉny fosforan; Kodeiny fosforan 
pótvvodny; Methylmorphine phosphate; KoflenH3 CPocộaT. 
c, eH21 NO3,H3PO4,V2H2O=406.4
C4S —  52-28-8 (anhydrous codeine phosphate); 41444-62-6 
(codeine phosphate hemihydrate); 5913-76-8 (codeine phos- 
phate sesquihydrate).
u m  —  GSL05Y1MN6 (codeine phosphate hemihydtate); 
2X585M1M3T (anhydrous codeine phosphate).

NOTE. Compounded preparations of codeine phosphate may 
be represented by the íoUovving names:
• CÕ-codamol x/y (BAN)—vvhere X  and y  are the sưengths 

in milligrams of codeine phosphate and paracetamol 
respectively

• Co-codAPAP (PEN)—codeine phosphate and paraceta- 
mol

• Co-codaprin (BAN)—codeine phosphate 1 part and 
aspirin 50 parts (w/w)

• Co-codaprin (PEN)—codeine phosphate and aspirin. 
Pharmacopoeias. In Chín.. Eur. (see p. vii), ĩnt., Jpn, us, and 
Viet.
Pharmacopoeias maý speciíy the hemihydrate, sesquihy- 
drate, or both, either under one monograph or as separate 
monographs.
Ph. Eur. 8: (Codeine Phosphate Hemihydrate; Codeine 
Phosphate BP 2014). A whiie or almost white, crystalline 
povvder or small, colourless crystals. Freely soluble in vvater; 
slightly soluble or very slighdy soluble in alcohol. A 4% 
solution in water has a pH of 4.0 to 5.0. Protect írom light. 
Ph. Eur. 8: (Codeine Phosphate Sesquihydrate: Codeini 
Phosphas Sesquihydricus). A vvhite or almost white, 
crystalline povvder or small, colourless crỹstals. Freely 
soluble in water; slightly soluble in alcohol. A 4% solution 
in vvater has a pH of 4.0 to 5.0. Protect ừom light.

USP 36: (Codeine Phosphate). The hemihydrate occurs as 
ftne, white, needle-shaped crystals or vvhite crystalli te 
powder; odourless. Soluble 1 in 2.5 of water, 1 in 0.5 of 
water at 80 degrees, 1 in 325 of alcohol. and 1 in 125 of 
boiling alcohol. Its Solutions are add to litmus. Store in 
airtight containers at a temperature up to 40 degrees as 
permitted by the manuíacturer. Protect ừom  light.

Incompatibility. Acetylation of codeỉne phosphate >y 
aspirin has occurred in solid dosage íorms containing t te 
two drugs, even at a Iow moisture level.1 Anỉmaỉ wc rk 
suggested that the analgesic aaivity of codeine was r  Dt 
atteaed by acetylation.2

1. Gaỉante RN, et ai. Solid-state acetyỉation of codeinc phosphatc by aspi) n. 
J Pharm Sà  1979; 68: 1494-8.

2. Buckett WR, ei a i  The anaỉgesic ppopenics of somc 14-subsỉitu rd 
derívativcs oí codcÍQC and codeinone. J Pharm Pharmacol 1964; 16: r  4- 
82.

Codeine S ulíate ỊBANMỊ

Codeína, sulíato de; Codeine Sulphate; KoflenHa CỵrtbộaT. 
(C)8H2INOj)2,H2SO4,3H2O=750.9
C45 —  1420-53-7 (anhydrous codeine sulfate); 6854-40 5 
(codeine sulíate ưihydrate). 
u m —  Ỉ1QV9BS0CB.

Pharmacopoeias. In us.
USP 36: (Codeine SuHate). White cryslals, usually needl 
like, or white crystalline povvder. Soluble 1 in 30 of vvater, 1 
in 6.5 ot vvater at 80 degTees, and 1 in 1300 of alcohi 1; 
insoluble in chlorolorm and ìn ether. Store in airtig Ít 
containers. Protea from light.

Stability. Codeine sullate Solutions appear to be intrin:i- 
cally more stable than codeine phosphate Solutions.1 

1. Powe!l jMF. Enhanced stability of codoine sulíate: eơcci of pH. buíf r, 
and lemperaturi? on the degradjtiun oỉ codcine in aqueous soỉution J 
Phann Sa 1986; 75: 901-3.

Uses and Administration
Codeine, a phenanthrenc derivative, is an opioid analgesx 
(p. 108.1) obtained from opium or made by m ethylatirg 
morphine. Ít is much less potent as an analgesic tltan 
morphine and has relatively mild sedative eỉíects.

Codeine or its salts. especially the phosphate, are given 
orally in the íorm of linauses for the reliel of cough, and IS 
tablets for the reliel of mild to moderate pain, often vvith a 
non-opioid analgesic such as aspirin, ibuproíen, t r 
paracetamol. The phosphate is also given by intramuscul. r 
injection, in doses similar to those used orally, for the reli-d 
of pain; the intravenous, subcutaneous, and reaa l routt s 
have also been used.

For the reliel of p a in  codeine phosphate may be gi ven i n 
doses of 30 to 60 mg every 4 hours to a usual maximum (if 
240 mg daily.

To allay non-produaive cough codeine phosphate ma y 
be given in doses of 15 to 30 mg three or lour times daily 

Codeine phosphate is also uscd as tablets or in mixture s 
lorthe symptomatic relief of acu te  d ia rrh o ea  in doses of 1 5 
to 60 mg given 3 or 4 times daily.

Por details oí doses in childrcn, see bclovv.
Other codeine salts used indude the hydrochloride, 

sulíate, camsilate, and hydrobromide. Codeine polistirex (a 
codeine and suHonated diethenylbenzene-ethenylbenzene 
copolymer complex) is used in modilied-release prepara- 
tions.

AdministraHon in children. In the UK, the use of codein ỉ 
is restricted to the short-term ireatment of acute, modei - 
ate pain in children over 12 years of age who do n< t 
respond to other analgesics such as paracetamol or ibuprc - 
íen (íor íurther derails. see Genetic Polymorphisn, 
p. 41.3). The recommended oral đose is 30 to 60mg (cr 
0.5 to 1 mg/kg) of codeine phosphate given every 6 houis 
vvhen necessary, up to the usual adult maximum dose cf 
240mg daily; the duration of treatment should not excee ỉ 
3 days. The BNFC suggcsts that this dose may also b : 
given by intramuscular inịection. Guidelines1 for analgesi ì 
in children in Accident and Emergency departments in th ■ 
UK recommend the use of oral codeine as an altem ativí, 
or in addition, to diđofenac, for moderate pain such ai 
that assodated with small bums or scalds, linger tip inju - 
ries, lorearm, elbow, or ankle íracture, or appendidti:. 
Case reports of adverse reaaions such as vasodilatatior. 
severe hypotension, and apnoea in iníants and childre'1 
alter intravenous doses of codeine have preduded its u s : 
by this route in children of all ages.2

Antimotility drugs such as codeine should not be used ù I 
inỉants and young children vvith acute diarrhoea.3 4 Thos : 
aged over 12 years may be given the usual adult dose C'f 
codeine phosphate for this indication (see above).

The MHRA advises that over-the-counter cough and co! I 
preparations containing codeine should no tbe  used in thos ■ 
aged under 18 years (lor details, see Cough, p. 41.1’; 
However, codeine phosphaie is ỉicensed to  alla '

All cross-reíerences reíer to entries in Volume A
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non-productive cough in children over 12 years of age; the 
usual adult dose for this indication (see p. 40.3) may be 
gi ven.

1. The Colỉege oí Emergency M edidne. Best practice guỉdeline: manage- 
m ent of paỉn in children (issued Jufy 2013). Available at: http://secure. 
co lIcm erg en cy m ed .ac .u k /asp /d o cu m en t.asp ?ID « 4 6 8 2  (accessed 
11/12/13)

2. Marsh DF, tí a i  Opìoid Systems and the newbom. Br J  Anaesth 1997:79: 
787-95.

3. Anonymous. Drugs In the  m anagem ent o í acute diarrhoea in inỉants and 
young children. Bulỉ WHO 1989; 67: 94-6.

4. Cimolaỉ N, C aner JE. Antimotilỉty agents ỉor paediatríc use. Lanctí 1990; 
336: 874.

Administration in renal impairment. See under Precau- 
tions, p. 42.1.

Cough. A systematic revievv1 of over-the-counter (OTC) 
preparations for acute cough (p. 1651.2) conduded that 
codeine appeared no more eííective than placebo in redu- 
dng coụgh symptoms in  adults or children, although the 
number of patients in  the studies considered was small. 
More recently, in October 2010, the MHRA2 advised that 
OTC cough and cold preparations containing codeine 
should not be used in  those aged under 18 years. The 
review they had conducted also íound a lack of robust evi- 
dence of its eíhcacy in the symptomatic tteatment of 
cough in children of any age. Saíety concems over its Cen­
tral mode of action, signưicant variabilỉty in its metabolism 
to morphine, and possible abuse and dependence in ado- 
lescents were considered to outweigh the possible beneíits 
of such use.

1. Smith SM. a  al. Over-the-counter medỉcations for acute cough ỉn 
children and  aduỉts in am bulatory settỉngs. Avaiỉable in The Cochrane 
Database o( Systematỉc Rcvievvs; ỉssue ỉ . Chichesten John VViley; 2008 
(accessed 26/06/08).

2. MHRA. Oral liquid cough m edidnes containing codeine: shouỉd not be
used in chiỉdren and young people under 18 years (ỉssueđ ỉ  ỉ (h October, 
2010). Available at: http://www.mhra.gov.uk/Safetyiniormation/
Safetywarningsalensandrecaỉls/Safetywarnỉngsandm essagcsform edi- 
đnes/CON096796 (accessed 25/01/11) See also: MHRA. Public 
Assessment ReporL Oral liquld cough medỉdnes contalning codcine: 
shouỉd no t be used in children and young people under 18 years (issued 
O aober 2010). Availabỉe au  http://www.mhra.gov.uk/home/idcpIg? 
IdcService*GET_FILE&dDocName=CONQ96798frRevỉsỉon$election- 
M ethodsLatest (accessed 25/01/11)

Pain. Systematic revievvs1'2 comparing paracetamol-cod- 
eine combinations versus paracetamol alone conduded 
that in single-dose studies addition of codeine to paraceta- 
mol produced a comparatively small but statistically signií- 
icant increase in analgesic eííect; however, there was an 
increased incidence of adverse effects with the combina- 
tion. Another systematlc review3 of analgesic use in mod- 
erate to severe postoperative pain íound that single oral 
doses of codeine alone provided low levels of dinically 
useíul pain relieí w hen compared with placebo; better 
pain relieí was noted vvith other commonly used anal- 
gesics such as NSAIDs and paracetamol, given alone and 
in combination preparations with codeine.

1. de Craen AJM, tí aỉ. Analgesic eíHcacy and saỉety of paracetamol- 
codeine combinations versus paracetamol alone: a systemaũc review. 
BMJ 1996; 313: 321-5.

2. Toms L. tí  a i  Single dose oral paracetamoỉ (acetaminophen) wíth 
codeỉnc íor postopcrative pain in adults. Availabỉe in The Cochrane 
Database oí Systematic Reviews: ỉssue 1. Chichesten John  Wilcy; 2009 
(acccsscd 02/11/09).

3. Dtrrry s. tí al. Single dose oral codeine, as a single agcn t for acute 
postoperaũve pain in adults. Available in The Cochrane Database of 
Systematic Revjews; ỉssue 4. Chíchester. John Wíley: 2010 (accessed 
30/06/10).

Dependence and Withdrawal
As for Opioid Analgesics. p. 109.1.

Codeine is subject to abuse (see under Precautions. 
belovv), but produces less euphoria and sedation than 
morphine.

Neonatol abỉtinence syndrome. Some of the symptoms 
characteristic of the neonatal abstinence syndrome vvere 
seen in a neonate vvhose mother had taken about 90 mg 
of codeine daily during the last 2 months of pregnancy.1 

ỉ. Khan K. Chang J. Nconatal abstinence syndrome due to codeine. Arch 
Dũ Child 1997; 76: F59-F60.

Adverse Effects and Treatment
As for Opioid Analgesics in general, p. 110.1.

In therapeutic doses codeine is much less liable than 
morphine to produce adverse effects, although constipation 
may be troublesome w ith long-term use. Alter large doses of 
codeine, exdtem ent and convulsions may occur.

Codeine, like morphine, has a dose-related histamine- 
releasing eííect. Anaphylactic reactions after intravenous 
use have been reportẽd rarely.

Effects on mental function. Central eữects oỉ codeine 
phosphate appeared to be Iimited, but dose-related. in sub- 
je a s  given 30, 60, or 90 mg; visuo-motor coordination vvas 
altered with doses of 60 and 90 mg and dynamic visual 
acuity w ith 90 mg.1 Drowsiness reported by subjects given

90 mg of codeine phosphate could not be linked with 
impaired perlormance vvhereas nausea could.

1. Bradley CM. Nicholson AN. EKects of a » -opioid receptor agonisi 
(codelne phosphate) on visuo-motor coordination and dynamic vỉsuaỉ 
acuity in m an. B rJ  ơ iĩt Pharmacoi 1986; 22: 507-12.

Effects on the pancreas. A 26-year-old vvoman developed 
acute pancreatitis on 2 separate occasions a few hours 
aíter taking a single, 40-mg dose of codeine.1 There was 
no history of alcohol consumption and her recovery was 
unevenưul. Other cases have been reported.2'5

1. Hastier P, t í  a i  Pancreatỉtis ỉnduced by cođeinc: a case report with 
positive rechaỉlenge. Gut 1997; 41: 705-6.

2. Locher Ca t t  aỉ. Pancréatite aỉgué après la prise d'une assodation 
paracétamol-codéine. Gastroenteroỉ ơirt Bial 2003; 27: 124-5.

3. Kohỉen K, t í  a i  Codein-induáerte Pankreatitis. Dtsck Med Wochenschr 
2005; 130: 878-9.

4. M oreno Escobosa MC. tí ai. Pancreatỉtls due to codeine. AÌỈCVỊOỈ 
Immunopathoi (Madr) 2005; 33: 175-7.

5. Belhassen G arđa Ma t í  aỉ. Pancreatítis secundaria a paracetamol* 
codeửia. An Med Intema 2006; 23: 400-401.

Effects on the skin. Pruritus and buming erythemato-vesi- 
cular plaques that developed in a patient in response to 
oral codeine vvere attributed to a ỉixed drug eruption.1 A 
similar reaction occurred in another patient after taking 
various analgesics induding a combined preparation of 
paracetamol and codeine;2 patch testing showed a positive 
response for codeine only. Maculopapular rash has been 
seen as part of a hypersensitivity syndrome assodated 
with oral codeine phosphate;3 fever, splenomegaly, and 
lymphadenopathy also occurred.

1. Gonzaỉo-Garijo MẢ. Revenga-Arranz F. Fixed drug eruption due to 
codeine. B rJ  Dennatol 1996; 135: 498-9.

2. Gastamùưa Ga tí aỉ. Erythroderniia caused by aỉỉergy to codeine. Contatí 
Dírmaỉitis 2005; 52: 227-8.

3. Enom oto M. t í  aỉ. Codeine phosphate-induced hypersensitivỉty 
syndrome. Ann Pharmacothtr 2004; 38:799-802.

Hypersensitivity. See Eữects on the Skin, above.

Overdosage. Acute codeine intoxication in 430 children, 
due to acddental ingestion of antitussive preparations, 
was revievved.1 The children were nearly all betvveen 1 
and 6 years old. Symptoms in decreasing order of fre- 
quency included somnolence. rash, miosis, vomiting, itch- 
ing, ataxia, and svvelling of the skin. Respiratory tailure 
occurred in 8 children and 2 died; all 8 had taken 5 mg/kg 
or more. Iníants are at spedal risk and there have been 
íatalities2"4 and severe adverse eílects4-7 alter inappropriate 
treatment in intants and young children given Products 
containing codeine.

Opioid toxidty, in addition to severe salicylate toxidty, 
has occurred in adultỉ aíter overdoses of aspirin and codeine 
tablets.®

1. von M ũhlendahl K E tí ai. Codeine intoxication in dùỉdhood. Lancít 
1976; li: 303-5.

2. Ivey HH, Kattwinkeỉ J. Danger of Actifcd-C. Pediatria 1976; 57: 164-5.
3. Magnanỉ B, Evans R. Codeine intoxỉcation in the neonate. Abstraa:

Ptdiatrừs 1999; 104: 1379. Full versỉon: http://pediatrics.
aappublications.org/cgi/coment/íull/104/6/e75 (accessed 26/06/08)

4. Ferreirós N, t í  ai. Fatal and severe codeine imoxỉcation in 3-year-old 
twins—interpretatíon oí drug and metabolite concentrations. ĩnt J  Legaỉ 
Mcd 2009; 123: 387-94.

5. VVilkcs TCRa t í  al. Apnoea in a 3-month-old baby prescribed compound 
lín au s contaìning codeine. Lanctí 1981; i: 1166-7.

6. Lee AC, t í  ai. A case of probable codeine poisoning in a young ỉn ỉan t aíter 
the use o ỉ a propiietary cough and cold meditíne. Hong Kong Med J  2004; 
10:285-7.

7. Hcrmanns-Clauscn M, tí  ai. Drug dosing error with drops: severe dinical 
course of codeỉne intoxication in  twins. Eur J Pcdiatr 2009; 168:819-24.

8. Lesỉie PJ, t í  al. Opỉate toxỉcity aíter self poisoning with aspirin and 
codeine. BMJ 1986; 292: 96.

Precautions
As for Opioid Analgesics in generai. p. 110.3.

Abuse. Although the risk of dependence on codeine is 
lovv with normal use,1 it is the subject of deliberate abuse. 
In France2 and in the UK linctuses containing codeine 
have been particularly liable to abuse. Reports in the lit- 
erature indude the use in Nevv Zealand of codeine-con- 
taining preparations to produce demethylated Products 
knovvn as 'Hom ebake' containing varíable amounts of 
morphine3 and abuse of co-codaprin tablets for their cod- 
eine content.4"6

ỉ . Rowden AM, Lopez JR. Codeine addiction. DICP Ann Pharmacother ỉ 989; 
23: 475-7.

2. Armand c, tí aỉ. 10 ans de détoum em ent d 'usage du Néocodỉon enrre 
1992 et 2002: Neocodỉon mỉsuse: evoỉution between 1992 and  2002. 
Therapie 2004; 59: 547-53.

3. Shaw JP. Drug misuse in New Zeaỉand. Pharm J  1987; 238: 607.
4. Sakol MS, Stark CR. Codeine abuse. lanat 1989; ii: 1282.
5. Paterson JR, t í  al. Cođeỉoe abuse from co-codaprin. Lanctí 1990; 335: 

224.
6. Sakol MS, Starìc CR. Codeỉne abuse ừom  co-codaprin. L a n a t  1990; 335: 

224.

Breast íeeding. Breast-fed iníants of mothers taking cod- 
eine may be a t an increased risk of toxidty bom its meta- 
bolite, morpỉũne, ư the mother is an ultrarapid metaboli- 
ser of codeine. In one report,1 a 13-day-old inỉant died 
írom opioid toxiđty alter being exposed to morphine in

his mothei^s breast milk; the mother had been taking oral 
codeine 30 mg tvvice daily as part of a combination pre- 
paration wíth paracetamol íor about 2 weeks. Assayed 
morphine concenưations in the breast milk were íound to 
be 87 nanograms/mL; the usual range is 1.9 to 20.5 nano- 
grams/mL aíter repeated doses of codeine 60 mg four 
times daỉly. Later ỉnvestigations íound that the mother's 
genotype for the cytochrome P450 isoenzyme CYP2D6 
(the enzyme involved in the conversion of codeine to 
morphine) dassiAed her as an ultrarapid metaboliser oỉ 
codeine. Others2 have subsequently reported severe neo- 
natal toxidty in breast-fed iníants whose mothers were 
CYP2D6 ulưarapid metabolisers. Furthermore, a quantita- 
tive mechanistic modeling study to sũnulate opiate uptake 
in nursing neonates3 suggested that there vvould be little 
diííerence in the rate and extent of morphúie íormatìon 
bom  codeine in mothers with the extensive metaboliser 
genotype when compared with ultratapid metabolisers. 
The model also suggested that low morphine dearance in 
either the mother or neonate was a significant ta ao r íor 
reaching potentially toxic morphine concentrations in a 
breast-íed neonate.

The FDA has advised4 that nursing mothers taking 
codeine should be iníormed of the potentiaỉ risk o{ 
morphine overdose and the need to monitor breast-fed 
infants for signs of toxidty such as increased sleepiness, 
difficulty íeeding or breathing, or limpness. Nursing 
mothers, themselves, may also develop overdose symptoms 
including exưeme sleepiness, conhision. shallovv breathing, 
and severe constipation. Simỉlar advice has also been issued 
by Health Canada.5 In the UK, the MHRA has advised6 
against the use of codeine in nursing mothers. Nonetheless, 
codeine appears to have been used sately for many years in 
breast-íeeding mothers and the last available guidance bom 
the American Academy of Pediatrics7 considered that it is 
usually compatíble with breast ĩeeding. Moreover, some of 
the Bndings of the original ca se report have been 
questioned; in particular, the amount of paracetamol 
íound in the infant's blood at post-mortem was considered 
too high to be derived bom breast milk.*

Oxycodone has been used as an altematíve to codeine. 
Hovvever, in a retrospectíve cohort study the inddence of 
CNS depression was similar in the breast-fed iníants of 
women given either oxycodone or codeine.9

ỉ . Korcn G, tí  ai. Phannacogenetìa of morphinc poisonỉng ỉn a breasríed 
neonate of a codeỉne-prescribed mother. Lanat 2006; 368:704.

2. Madadỉ p. tí  ai. Pharmacogenetỉcs of neonatal opioỉd toxidty following 
maiemal usc oỉ codeine durtng breastíeedlng: a case-control study. ơ in  
Pharmacoĩ Ther 2009; 85: 31-5?

3. VVilỊmann s, tí aỉ. Risk to the breast-íed neonate ừom  codeine creatment 
to the m o th er a quantitative raechanistic modeling study. Clin 
Pltartnacol Ther 2009; 86: 634-43.

4. FDA. Iníormation for healthcare proíessional: use of codeừie Products in 
nursing mothers (issued 17th August. 2007). AvailaMe at: http://w w w . 
fda.gov/Drugs/DnigSafety/Posm iarketDrugSafctyInform attoniorPa-

** tientsandProviders/ucmỉ24889 (accessed 02/08/10)
5. Health Canada/Janssen*Onho. Important saíety Iníormation about use 

of “Tylenol* w ith codeine NO 2.3.4 and eỉixỉr ỉn nursỉng mothers and 
ultra-rapid metabolizers of codeine (issued 6th October, 2008). 
Availabie at: http://www.hc-sc.gc.ca/dhp-mps/alt_formats/hpfb-dgpsa/ 
pdf/medefí/tylenoLcodeine_hpc-cps-eng.pdf (accessed 01/02/10)

6. MHRA/CHM. Codeine íor analgesia: restricted use in children because of
reports of m orphine toxidty. Drug Saftíy Vpdatt 2013; 6  (12): A l. 
Availabỉe at: http://www.mhra.gov.uk/Saíetyiníormaũon/
DnjgSafetyUpdate/CON296400 (accẹssed 13/12713)

7. American Academy of Pediatrỉcs. The tnnsíe r oi drugs and other 
Chemicals into hum an milk. Ptdiatria 2001; 108: 776-89. [Retỉred May 
2010] Correction. ibid.; 1029. Also avaỉlabie au http://aappolicy. 
aappublications.Org/cgi/coment/full/pediatrics%3bl08/3/776 (accessed 
26/06/08)

8. Bateman DN, t í  al. Codeine and breastfeeding. Lứnat 2008; 372: 625.
9. Lam J, tí  ai. Central nervous System depression oỉ neonates breastíed by 

mothers receiving oxycodone íor postpartum analgesia. J Ptdiatr 2012; 
160: 33-7.

I children. See Overdosage, above, Genetic Polymorphism, 
belovv, and Administration in Children, p. 40.3.

Driving. Codeine phosphate 50 mg alone and with alcohol 
had a deleterious ettect on driving skills in a simulated 
driving test.1

1. Linnoila M. Hâkkinen s. Effects of diazepam and cođeỉne, alone and in 
combínation w ỉth aicohol. on sỉmuỉated driving. ơirt Phamtacoỉ Ther 
1974; 15: 368-73.

Genelic polymorphism. Oỉe-threatening toxidty in a 
patient given moderate doses of codeine was thought to 
be due to a genotype predisposing him to ultrarapid 
metabolism of the drug into morphine by the cytochrome 
P450 isoenzyme CYP2D6; this was in addition to drug- 
induced inhibition of the usual major metabolic pathway 
mediated by CYP3A4, and ưansient reduction in renal 
íunctỉon.1

Genetic polymorphism was also considered to contribute 
to the death of a 2-year-old ch ild  given codeine aíter an 
adenotonsillectomy had been periormed to resolve sleep 
apnoea and snoring problems.2 Other contributbry íactors 
include evidence of bronchopneumonia at post-mortem. A 
third report3 detailed tvvo íatalities and a case of severe 
respiratory depression íollovving the use of codeine in 3 
young children, aged 3 to 5 years, for pain íóllovving

The Symbol t  denotes a preparation no longer actively marketed
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adenotonsillectomy. Two of the children had CYP2D6 
polymorphisms for extensive or ulưarapid metabolism 
phenotypes (vvhich can overlap), and this was suspected in 
the third.child given the high morphine concentrations 
found relative to codeine.

The FDA subsequently issued advice4 conceming the 
risks of ]Ue-threatening respữatory depression and death 
ĩollovvmg the use of codeine in children for paìn followìng 
adenotonsillectomy, and contra-indicated its use in this 
patíent group. For the management of other types of pain in 
children, they advised that codeine should be prescribed íor 
use only when required, at the lowest effective dose for the 
shortest period of túne. Carers should also be advised of the 
cliiũcal signs of serious advetse eííects of codeine. Similar 
advice has been issued by the UK MHRA;5 they further 
advised tha t codeine should only be used to relieve acute. 
moderate pain in chỉldren older than 12 years of age and 
only ư the use of other analgesics such as paracetamol or 
ibuproíen is ineữective. They also recommended against the 
use oí codeine in children whose breathing may be 
compromised, including those with neuromuscular dis- 
orders, severe cardiac or respiratory conditions, upper 
respiratory-ưact or lung inlections, multiple trauma, or 
undergoing extensive surgical procedures. Health Canada 
has also restricted6 the use of codeine to children vvho are 12 
years of age or older.

The MHRA has recom m ended tha t codeine is 
contra-indicated in patients of all ages who are knovvn 
CYP2D6 ultrarapid metabolisers.5

For the eỉfect of this genotype in breast-íeeding mothers, 
see Breast Feeding, p. 41.2.

] .  Gascbe Y, tí al. Codeine intoxicatìon associated wùh ulrrarapid CYP2D6 
metabolism. N  Engl J  Med 2004; 351: 2827-31. Correctìon. ibid 2005; 
352: 638.

2. Ciszkowski c, tí ai. Codeine, ulưarapid-metabolism genoiype. and 
posĩoperaũve death. N Engl J  Med 2009; 36Ỉ: 827-8.

3. Kelly LE. tí  a i  More codeine íatalities afĩer tonsillcctomy in Nonh 
American chỉldren. Pediatria 2012; 129: el343-«1347.

4. FDA. Drug Saíety Conưnunication: saíety review update of codcine use
in  children; new  boxed vvaming and contraindícation on use aíter 
tonsỉHectomy and/or adenoideaom y (ìssued 20th February, 2013). 
Avaiỉable at: http://www.fda.gov/downloads/Drugs/DruBSjfcty/
UCM339116.pdf (accessed 13/12/13)

5. MHRA/CHM. Codeine íor anaỉgesia: resu iaed  use ín children bccause of
reports o ỉ raorphine toxiritỵ. Drug Saftíy Updaie 2013; 6 (12): Aỉ. 
Avaỉlabỉe at: http://www.mhra.gov.uk/Safetyinformation/
DrugSafetyUpdate/CON296400 (accessed 13/12/13)

6. Health Canada. Health Canada*$ review recommends codeinc only be 
used in  patients aged 12 and  over (ỉssued 6th June. 2013). Available ai. 
h ttp ://w w w .hea ithycanad ians.gc .ca /reca ll-a le rt-rappe l-av is /hc-sc / 
2013/33915a-eng.php (accessed 13/12/13)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Poiphyria Centre (NAPOS) and 
the Porphyria Cemre Svveden, dassiíỉes codeine as prob- 
ably not porphyrinogenic; it may be used as a dmg of íirst 
choice and no precautions are needed.1

1. The Drug Darab.se íor Acute Poiphyrìa. Avaỉlable at: hrrp://www. 
dnigs-poiphyria.org (accessed 22/10/11)

Pregnancy. See Neonatal Abstinence Syndrome unđer 
Dependence and Withdrawal, p. 41.1.

Renol impairment. The renal clearance of codeine and its : 
metabolites is signihcantly reduced in patients with end- 
stage renal disease on regular haemodialysis therapy. One 
such elderiy patient developed tonic-donic seizures 7 days 
after starting oral codeine phosphate 30 mg 4 times daily; 
no further seizures occurred aher codeine was stopped 
and naloxone started.1 The dosage of codeine should be I 
reduced according to renal ĩunction ÚI patients with renal ; 
impairment but no spedhc recommendations appear to be ! 
given in the literature.

1. Kuo S-C. tí aĩ. Probable codeine phosphate-induced sdzures. Ann  Ị 
Pharm aathn  2004; 38: ỉ 848-5 ỉ .

Interactìons
For interactions assodated with opioid analgesics, see 
p. 111.2.

Quinidine. For reíerence to a suggestion that quinidine i 
can inhibit the analgesic eữect of codeine, see Metabolism 
under Pharmacolđnetics, be!ow.

Pharmacokinetics ị
Codeine and its salts are absorbed from the gastrointesrinal Ị  
ưact. Rectal absorptìon of codeine phosphate has bcen I 
reported. Ingestion of codeine phosphate produces pt-ak I 
plasma-codeine concenưatìons in about one hour. Codeine 
is metabolised by 0- and N-demethylation in the liver to 
moiphine, norcodeine, and other metabolites inđuding 
normoiphine and hydrocodone. MetaboUsm to morphine is 
mediated by the cytochrome P450 isoenzyme CYP2D6, 
vvhich shovvs genetic polymoiphism (see also p. 41.3). 
Codeine and its metabolites are excreted almost entirely by 
the kidney, mainly as conjugates with glucuronic add. ị 

The plasma half-life has been reponed to be between 3 ị 
and 4  hours after an oral or inơamuscular dose.

Codeine crosses the placenta and is distributed into 
breast milk.
Reíerences.

1. Guay DR. tí aỉ. Pharmacokineũcs oi codeỉne aíter single- and multiple- 
oraỉ-dose admlnistratíon to normal volumeers. J  Cỉirt Pharmacoi 1987; 
27: 983-7.

2. Persson K, tí a i  The postoperatỉve pharmacokinetỉcs o ỉ codcine. Eur J  
Clirt Pharmacol 1992; 42: 663-6.

3. Laíoỉie p, tí  aỉ. Urine and pỉasma pharmacokinetics oí codeine ỉn healthy 
volunteers: ùnpỉicatỉons for drugs-of-abuse testỉng. J  Anal Toxicoì 1996; 
20: 541-6.

4. Kim ỉ. t í  ai. Plasma and  oraỉ íluid pharm acokinetics and  
pharmacodynamỉcs after oral codeine administration. Cìin Chem 2002; 
48: 1486-96.

Ị Administration. In a comparative study1 codeine had an 
I oral/intramuscular analgesic relative potency ratio of 6:10.
! This was high compared with that of morphine and was 
I attributed to proteaion from rapid íirst-pass metabolism 
I rather than more eílicient absorption alter oral doses. In a 
1 comparative study in children2 the absorption rare of cod- 
Ị eine from a suppository was (ound to be similar 10 thai 
i from an intramuscular inJeaion; hovvever, peak plasma 

concentraiions vvere not as high when given rectally.
Ị 1. Beaver VVT. tí al. Anđlgesic Siudics oí codcine and oxycodone in paticms 

with cancer I: coinparisuns of oral vvith iniramuscular codeine and of 
' oral wìih iniramuscular oxyt odone. J Pharmacoí Exp Ther 1978: 207: 92 -

J00.
2. McEwan A. c: ai. A comparìson of rcctul and imramuscular codeine 

phosphaie ìn chiidren following neurusurgery Pttdiatr Anaeíĩh 2000; 
10: 189-93.

ỉ Metabolism. The analgesic effect of codeine may be partly 
1 due 10 its metabolile morphine and it has been suggested 
! that its elíicacy may be impaired in patients who are poor 
ị metabolisers of codeine1"4 or in those who are also receiv- 
I ing drugs, such as quinidine, that impair its metabolism.1 
I However, patients unable to demethylate codeine to pro- 
I duce detectable plasma concenirations of morphine 
; obtained a similar analgesic effect to patients with detect- 
Ị able plasma morphine concentrations.5 A Sludy6 involving 
! iníants agcd 6 to 10 months has indicated that children 
I were capable of demethylating codeine to morphine at the j 
1 age of 6 months although glunưonidation oi the mor- ! 
ị phine appeared to be impaired when compared vvith older 
Ị children.

For reports of severe toxicity thought to be due to altered 
! metabolism oí codeine see Genetic Polymorphism. p. 41.3.

1. Desmeules J, et aỉ. Impact of environmenial and gcneiic íactors on 
codeine analgesia. Eur J Cỉỉrt Pharmacol 1991; 41: 23-6.

2. Chen ZR. tí aỉ. Disposítion and meưbolism oí codeine aíier single and 
chronic doses in One poor and seven exiensive metabolísers. Br J  Cỉhí

Ị PỈM nnacỡ lm i; 31: 381-90.
Ị 3. Sindrup SH. tí  ai. Codeine increases pain threshoids to copper vapor 
I laser stimuỉi in extensive but noi poor mctabolizers oí spaneine. ơ in
! Pharmacol Ther 1991; 49: 686-93.
I 4. \Villiams DG. et ai. Pharmacogeneúcs of codeine metabolism in an urban 
Ị populaúon of children and ÌIS implicaùons ior analgesic reliabiliiy. Br J
I ArtaetUĩ 2002; 89: 839-4 5.
I 5. Quiding H. tí  al. Anaỉgesic effea and plasma conccntratíons of codeine 

and morphine aíter two dose levels of codeine followìng oral surgery. 
EurJ Ciin Phơmiacol 1993; 44: 319-23.

ị 6. Quiding H. eí «/. Iníams and young children meiabolise codeine 10 
morphine: a study aíter single and repeated rcctal adminisiration. Br J 
Cìin Pharmacol 1992; 33: 45-9.

Preparations
Proprielory Preparotìons (details are given in Volume B) I
Single-ingredienỉ Preporotíons. A u s t r a l Actacode; Ausĩria: 
Codipenussin; Codipront Monoỷ; Tricodeint; Beĩg.: Bromo- 
phar; BEoncho-pectoralis Codeine; Bionchodine; Bronchosedal; 
Glottyl: Toux-San Codeine; Canađ.: Codeine Contin; Procet: 
China: Nikekang M): Fr.\ Antarene Codeine; Codedrill; 
Codenían; Neo-Codion; Paderyl; Cer.: Bronchicum Mono 
Codein; codi OPT; Codicaps mono: Codicaps Neo; Codicomp- 
ren; Codipenussứu Makatussin Codeint; Optipect Kodein; Tus- 
soret; G r Codipront N; Hong Kong: Cough-Ct: India: Coditos; 
Codin; Codine; Lincotuss; Montokuí; IrL: Codantt; Codinex; 
Israel: Codical; Rekod; Neth.: Bronchicum Exira Stcrk; Melro- 
$um Exưa Sterk; Philipp.: Codipront N; Port.\ Toseina; Rus.: 
Neo-Codion (Heo-KoaHOH)t; Singapore: Colinctus; LTR Cough 
Linctus; LTR; SP-Codin; Spain: Bisoltus; Codeisan; Fludan 
Codeina; Histaverin; Notusin; Perduretas Codeina; Toseina; 
S\vitz.: Codicalm; Iropect pastilles pour les bronches; Makatus- 
sin; Peaocalmine Junior N; Thai.: Para-Co; Zorituss: Turk.: 
Nuroíen Plus: UK: Bepro; Galcodine; Veneĩ.: Codebromil; Codi- 
pront Mono.
Multí-ingredient Preparations. Numerous preparations are listed 
in Volume B.
pharmocopoeio! Preparolions
BP 2014: Co-codamol Capsules; Co-codamol Tablets; Co- ■ 
codaprin Tablets; Codeine Linctus; Codeine Pbosphate Injeaion; Ị 
Codeine Phosphate Oral Solution; Codeine phosphate Tablets; i 
Dispersible Co-codaprin Tablets; Effervescent Co-codamol 
Tablets; Paediatric Codeine Linctus; Paracetamol, Codeine 
phosphate and Caíleine Capsules; Paraceumol, Codeine phos- 
phate and Calleìne Tablets;
USP 36: Acetaminophen and Codeine Phosphate Capsules: 
Acetaminophen and Codeine phosphate Oral Solution; 
Acetaminophen and Codeine phosphate Oral Suspension; 
Acetaminophen and Codeine Phosphate Tablets; Aspirin and 
Codeine Phosphate Tablets; Bromodiphenhydramine Hydro-

chloride and Codeine Phosphate Oral Solution; Butalbital 
Aspirin, CaHeine, and Codeine Phosphate Capsules; Carisopro 
dol, Aspirin, and Codeine Phosphate Tablets; Codeine Phosphatt 
Injeaion; Codeine Phosphate Oral Suspension; Codeine Phos 
phate Tablets; Codeine Sulíate Tablets; Guaiíenesin and Codeint 
phosphate Syrup; Terpin Hydrate and Codeine Elixir.

Croton Oil
Aceite d e  crotón; Aceite de croton; Oleum Crotonis; Oleum 
Tiglii; KpoTOHOBoe Maaio.
CẮS — 8001-28-3. 
u m  —  WK97EQG57S.

pharmacopoeias. Chin. includes íruits of Croton tiglium.

P ro tìỊe
Croton oil is an oil expressed from the seeds of Croton tìglium 
(Euphorbiaceae). Extemally, it is a povveríul counter- 

! irritant and vesicant. Croton oil is also used with phenol in 
I cosmetic Chemical peeling of the skin.

Croton oil has such a violent purgative action that it 
; should noi be used as a laxative. Croton oil contains phorbol 
 ̂ esters. which are carcinogenic. 
ỉ H om oeopa thy
I Croton has been used in homoeopathic medicines under 
i the íolIowing names: Croton tiglium; Crot. tig.

I Reíerences.
1. Bensừnon RH. Croton oiỉ pecls. A eĩthet Surg J  2008: 28: 33-45. 

Correction. ihtd.; 221.

Preparations
Proprietary Preparatíons (details are given in Volume B) 

Homoeopathic Preparations. Canad.: Homeo-Form COf.

DeviKs c !a w  Root
Djãvulsk!orot: Harpagolytový koren; Harpagorýuuri; Harpa- 
gophyti Radlx; Harpagophvton; Harpagophyton, racine d’; 
Harpagophytum; Inkaruociq saknys; Ordôgcsáklya gỵôkér; 
Raíz de harpagoíito; Teufelskrallenwurzel; rapnaroệMTyM; 
/Ịbnso/ibCKHỈi KoroTb.
G45 —  19210-12-9 (harpagoside).
ATC Herb —  HM0ỈAVV5009 ÍHarpagophytum procumbens: 
rootì.
u m  — 10YM338E89.

Pharmacopoeias. In Eur. (see p. vii), which also includes 
the dry extraCT.
Ph. Eur. 8: (Devil’s CIaw Root; Devil's claw BP 2014). The 
cut and dried tuberous. secondary roots of Harpagophytum 
procumbens and/or H. Ziyheri. Greyish-brown to dark brovvn 
with a bitter taste. Contains not less than 1.2% harpagoside 
(C24H30On =494.5), calculated wiih reícrencc to the dried 
drug. Protect from light.

ProỉiỊe
DeviPs daw  root is used in herbal remedies for musculo- 
skeletal and joint disorders. Its activity is attributed in part to 
the p lan t's  con ten t of iridoid glycosides, notably harpago- 
side.

Revievvs.
1. Brendler T, tí  aỉ. Dcvị)'s Claw {Harpagophyium procumbem DC): an 

evidence-based systemaúc revíevv bv the Natural Standard Research 
Collaboration. J Herb Pharmaeother 2006; 6: 89-126.

2. Anonymous. Harpagophytum procumbens (deviTs clasv). Aỉtern Meẩ Rcv 
2008; 13: 248-52.

Pain. Preparations containing devirs claw root have been 
tried with some success in the ưeatment of musculo- 
skeletal disorders such as low back pain and osteoarthritis. 
There is some evidence of eílicacy for daily ora) doses sian- 
dardised to 50 to lOOmg harpagoside but the quality of 
reporting in studies is generally poor and its place in ther- 
apy is not established.1’2 An evõdence-based report3 by the 
Anhritis Research Campaign in the UK concluded that 
although devil's claw root may be eííective for osteoarth- 
ritis, adverse eííects remain a concem. Serious, but 
unconưnon, adverse eílects such as abnormal heart 
rhythm and bleeding have been reported.

1. Gagnier JJ, er al. Harpgophyiura [sic] procumbens for osieoanhritis and 
low back pain: a systematic review. BMC Complement Altem Med 2004; 4:
13.

2. Gagnier JJ, et a i  Herbal m edidne for ]ow bock pain. Avaiỉabỉe in The 
Cochrane Database of Systematic Revìews; Issue 2. Chìchesten John 
Wiley; 2006 (accessed 05/10/06).

3. A nhritis Research Campaign. Compỉemeniary and altem ative medi- 
cines ỉor the trcatroent of rheum atoid arthritis, osteoarthritis and 
fíbromỵatgìa (issued February 2009). Available at; h(tp://www. 
arthritisresearchuk.org/pdf/Com plem eniary% 20and% 20alternaúve%  
20međicincs_l 1012010l54331.pdf (accessed 28/07/10)

All cross-reíerences refer to entries in Volume A

http://www.fda.gov/downloads/Drugs/DruBSjfcty/
http://www.mhra.gov.uk/Safetyinformation/
http://www.heaithycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/
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Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotiora. Braz.: Arpadol; Garra do Diabot; 
Teniơatt; D e m : AEgte Venustorn; Fr.: Artrophytumt; Elu- 
sanes Harpagesict-; Harpadol; Ger.: Arthrotabs; Bomarthrost; 
Cefatecf; Dolo-Arthrosetten H; Dolotefỉin; flexi-loges; Harpago- 
forte; Jucurba; Pascoe-Agii; Rheuma-Sem; Rivoltan; Sogoont; 
Teltonalt; Teuíelskralle: Hung.: Sanhelios Teuíelskralle; Irl.: 
Aưosan; Mon.: Dolosoỉt; Neõt.: Harpadol: Pol.: Reumaphyt; 
Spain: Allynat; Harpagolito Ortof; HarpagoMed; Harpaxt; Nor- 
moreum; Swed.: Helaũex; Switz.: HarpagoMed; Pascoe-Agil; 
Sanaílex: UK: Atrosan: DiaBackpain; DiaHarp: Flexiherb; Har- 
padol; HarpagoCaps; JointEeze; Moveze; ukr.: ReumaEt 
(PeBM aệnt).

Multí-ingredient Preparations. Austraí.: Anhri Plusỷ; Arthri- 
íortef; Arthritic Pain Herbal Formula lf ;  Boswellia Compound; 
Devils Claw Plust; Extraliíe Arthri-Caret; Belg.: Algi-Coolf; 
Canad.: Restorativ Glucosamine Musde and Joint; Cz.: Antirev- 
madcky Caj+; Fr.: Arkophytumt; Chondrosteo; Fleximax; Gel- 
dolor; OM3flexf; Ger.: Dr Wiemanns Rheumatonikumt; /to/.: 
Body Guard; Cartago; FtodoIon Uk-Gelf; Nevril; Pik Gel; Proc- 
tocella Complex; Reumaíon; Reumilase Plus: Reumilase; Vale- 
dol; Mex.: Rodan; Pol.: Reumaherb; Switz.: A Vogel Comprimes 
en cas de rhumatisme.

Homoeopathic Preparations. Austria: Globuli gegen Gelenksch- 
merzen; Ger,: Bomarthros Harpagophytum Complex; Pascoe- 
Agil HOM; Rheuma-Hevert.

D exibuprofen ỊBAN, USAN, riNNỊ

Deksibuprofeeni; Dexibuproíène; Dexibúproíeno; Dexibu- 
proíenum; S-(+)-lbuprofen; AeKCnỗynpoệeH.
CAS — 51146-56-6.
ATC —  M01AE14.
ATC Vec —  QM01AE14.
UNII —  671ỎKG7P5S.

ProẠVẹ
Dexibuproten is the S(+)-enantiomer of ibuproíen (p. 68.2) 
and is used similarly in the management of mild to 
moderate pain and inũanunation in conditions such as 
dysmenorrhoea, headache, postoperative pain, dental pain, 
sprains, and soft-tissue rheumatism. It is also used in 
musculoskeletal and joint disorders such as ankylosing 
spondylitis, osteoarthritis, and rheumatoid arthritis. It may 
be used as an antipyretic to reduce fever.

The usual oral dose is 600 to 900 mg daily in up to 3 
divided doses, adjusted accordlng to response, to a usual 
maximum of 1.2 g daily. Elderly patients should be started at 
the lovver end of the dose range; dosage may then be 
increased according to tolerance. Dose reductions are also 
recommended in patients vvith hepatic or renal impairment, 
see below.

For doses in children. see below.

Reíerences.
1. Phleps w. Overvievv on dinical data of dexibuproỉen. Cỉin Rheumatoi 

2001; 20 (suppl I): SI5-S21.
2. M ayrhoícr F. Efflcacy and long-term saíety oỉ dcxibuproỉen [S{+)‘ 

ibuproíen]: a short-term  cíĩicacy study in paũcncs with osteoarthrítis oí 
the hip and a ỉ-year tolerability study in padents with rheumatic 
disorders. Clỉn Rheumatal 2001; 20 (suppt I): S22-S29.

3. Havvet R. ti aỉ. Comparison of the eỉíicacy and tolerability oí 
dexibuproỉen and celccoxib in the treatm ent of ostcoarthritis of the hip. 
ỉnt J cỉin Pharmacoì T tieriooy. 41: 153-64.

4. Moore RA. tí  ai. Single dose orai dexibuproíen [S(+)-ibuprofenj for 
acute postoperatỉve pain 'ui adultỉ. Avaỉlable in The Cochrane Daubase 
of Sysiematic Reviews; Issue 3. Chichesten John Wi!ey; 2009 (accessed 
08/09/09).

Adminisiration in children. Although dexibuprofen is not 
licensed for use in children under 18 years of age in the 
UK, some countries permit such use. For example, in 
Switzerland, dexibuproten has been given to children aged
6 years and over; usual oral doses are 10 to 15 mg/kg daily 
in 2 to 4  divided doses. Licensed product iníormation ỉor 
one preparation recommends a maximum dose of 300 mg 
daily for those weighing less than 30 kg.

A multicentre randomised study1 in children aged 6 
months to 14 years found single doses of dexibuproíen 5 or
7 mg/kg to be as effective as ibuproỉen 10 mg/kg in reducing 
íever.

1. Yoon JS. et aỉ. The eỉtects and  saíety oí dexibuproíen compared with 
íbuproỉen in ỉebríle chiỉdren caused by upper respiratory tract iníectỉon. 
Br J  Cíừt Pharmacol 2008; 66: 854-60.

Administrahon in hepatic and  renal impairment. UK
licensed product iníormation spedhes that the initial dose 
of dexibuproíen should be reduced in patients vvith mlld 
to moderate hepatic or renal impairment; it should not be 
used in those vvith severe impairment.

Pharmacokinetícs. Form ention of the metabolism of /?-(-)- 
ibuproíen to dexibuproíen, see p. 70.2.

Further references.
1. Eller M. ỉt  a i  Pharmacokineũcs oỉ dexỉbuproíen admỉnUtered as 200 mg 

and 400 mg íilm-coated labỉets in healthy voỉunteers. Iní J  ơ in  Pharmaeoi 
Thtr 1998; 36: 414-17.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassi&es dexibupro{en as 
probably not porphyrinogenic; it may be used as a drug of 
Rrst choice and no precautions are needed.1

I. The Drug Daubase ỉor Acute Porphyria. Available at: h ttp://w w w . 
drugs-porphyria.org (accessed 23 /10/11)

Preparatíons
Proprietory Preporations (details are given in Volume B)
Single-ingredienl Preparalions. Arg.: Ceíalex VL; Austria: Eu- 
Med Neu; Seractil; chile: Dexelle; Cz.: Seractilt; Denm.: Serac- 
tiv; Ger.: Deltaran; Dolomagon; Gr.: Seractil; Hung.: Seractil; 
Indũr. Bnitek; Sibet; /ta i: Seractil; Neth.: Seractil; Norw.: Ser- 
activ; Pol.: Dexproíent; Seractil; Port.: Seractil; Spain: Atriscal; 
Seractil; Swed.: TradiL Switz.: DexOptífenf; Seractil; Turk.: Tra- 
dil; UK: Seraail.
MulH-ingredient Preparations. Indm: Brutek-P; Dexigesic-P.

Dextromoramide (BAN, piNNỊ ®

Dekstromoramidi; Dextrodiphenopyrine; Dextromoramid; 
Dextromoramida; Dẹxtromoramidum; d-Moramid; Pyrrola- 
midoi; fleKCĩpoMopaMHfl.
(+)-l-(3-Methyl-4-morphollno-2,2-diphenylbutyryl)pyrroli-
dine.
C3SH32N2Oj=3925 
CAS —  357-56-2.
ATC —  N02AC01.
ATC Vet —  QN02AC01. 
um  —  9S4S6CIY83.

Slreet names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
dextromoramide:

Palf.

Dextromoramide Tartrate ỊBANM, piNNMi 0  
Bitartrate de Dextromoramide; Deksữomcramiditartraatti; 
Dekstromoramido tartratas; Dextromcramidá, tartrato de; 
Dextromoramide Add Tartrate; Dextromoramide Hydrogen 
Tartrate; Dextromoramide, Tartrate de; Dextromoramidhy- 
drogentartrat; Dextromoramidi tartras; Dextromoramid- 
tartarát; Dextromoramidtartrat; Tarưato dedexứomoramida; 
fleKCTp0M0paMMfla TaprpaT.
C2SH3jM20 2,C,H60 6=542.6 
CAS —  2922-44-3.
UNII —  J778U505W5.

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Dextromoramide Tartrate). A white or almost 
vvhite, crystalline or amorphous powder. Soluble in water; 
sparingly soluble in alcohol. A 1 % solution in vvater has a 
pH of 3.0 to 4.0.

Pro/Ị7e
Dexưomoramide is an opioid analgesic (p. 108.1) structu- 
rally related to methadone (p. 88.3). It has been used in the 
treatment of severe pain although it was not recommended 
for use in obsteuic analgesia because of an increased risk of 
neonatal depression. Dextromoramide is subjed to abuse.

Dextromoramide has been given orally as the tartrate. It 
has also been given redally as suppositories and by 
subcutaneous or intramuscular injeaion.

Preparations
Proprietary Preparatìons (details are given in Volume B)
Single-ingrediení Preparcrtionỉ. Irl.: Palfiumt; Neth.: Palfacef; 
Pal&um.
Pharmaeopoeia! Preparations
BP 2014: Dextromoramide Tablets.

Dextropropoxyphene (BAN, piNNi 

Oekstroprbpoksifeeni; Dextrop'ropoxifen; Dextropropoxiíe- 
no; Dextropropoxyphène; Dextropropòxyphenum; Propox- 
yphene; AeKCTponponoKCMỘeH. ■
'(+HlS,2/?)-1-Benzyl-3-dimethyỊamino-2-methýl-l-phenyl- 
propyl propionate.
C22H»N02=3395 
CAS —  469-62-5. '
ATC —  N02AC04.
ATC Vet —  QN02AC04.
UNII—  S2F83W92TK. . ;

Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names íor varìous forms of 
dexưopropoxyphene:

Dummies.

Dextropropoxyphene H ydrochloríde
(BANM, plM4M)

Dekstropropoksifeenihydrokloridi; Dekstropropoksiíeno 
hidrochloridas; Dextropropoxiíén-hidroklorid; Dextropro- 
poxiíenhydroklorid; Dextropropoxiíeno, hidtodoruro de; 
Dextropropoxyíen-hydrochlorid; Dextropropoxyphène, 
Chlorhydrate de; Dextropropoxyphenhydrochloríd; Dextro- 
propoxypheni Hydrochloridum; Hidrodoruro de dextropro- 
poxiíeno; Propoxyphene Hydrochloride (USAN); íleKCTpo- 
nponoKCnệeHa rnflpoxnopnfl.
C22HmN02,HCI=375.9 
đ s  —  1639-60-7 
UNII —  C82TL9PS0T.

NQTE. Compounded preparations of dextropropoxyphene 
hydrochloride may be represented by the íollovving names:
• Co-proxamol {BAN)—dextropropoxyphene hydro- 

chloride 1 part and paracetamol 10 parts (w/w).
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Dextropropoxyphene Hydrochloride). A white 
or almost vvhite crystalline povvder. Very soluble in vvater; 
íreely soluble in alcohol. Protea from light.
USP 36: (Propoxyphene Hydrochloride). A white odourless 
crystallỉne powder. Freely soluble in waten soluble in 
alcohol, in acetone, and in chloroíorm; practically insoluble 
in ether and in benzene. Store in  airtight containers: ~~~

D extropropoxyphene N apsilate
(BANM, plNNMI

Dextropropoxifeno, napsilato de; Dextropropoxyphène, 
Napsilate de; Dextropropoxyphene Napsylate; Dextropro- 
poxypheni Napsilas; Napsilato de dextropropoxifeno; 
Propoxyphene Napsylate (USAN); AeKCTponponoKCMỘeHa 
HancnnaT.
Dextropropoxyphene naphthalene-2-sulphonate mono- 
hydrate.
C22H29NO3,C,0H3O3S,H2O=565.7
CAS — 17140-78-2 (anhydrous dexữopropoxyphene napsilate); 
26570-10-5 (dextrcpropoxyphene napsilate manohydrate).
UNII —  38M219L1OJ.

NOTE. Compounded preparations of dexttopropoxyphene 
napsilate may be represented by the íollovving names:
• Co-proxAPAP (PEN)—dexttopropoxyphene napsilate 

and paracetamoi.
Phãrmacopoeias. In B t. and us.
BP 2014: (Dextropropoxyphene Napsilate). An odourless or 
almost odourless white powder. It exhibits polymorphism. 
Practically insoluble in vvater; soluble in alcohol; freely 
soluble in chloroíorm.
USP 36: (Propoxyphene Napsylate). A vvhite powder having 
essentially no odour. Very slightly soluble in water; soluble 
1 in 15 of alcohol and 1 in 10 of chlorotorm; soluble in 
acetone and in methyl alcohol. Store in airtight containers.

Uses and Administration
Dextropropoxyphene is an opioid analgesic (p. 108.1) 
structurally related to methadone (p. 88.3). It has mild 
analgesic activity and is given orally as the hydrochloride or 
napsilate to alleviate mild to moderate pain. Unlike the 
laevo-isomer (levopropoxyphene), dextropropoxyphene 
has little antitussive activity.

Dextropropoxyphene is mainly used with other anal- 
gesics that have anti-inflammatory and antipyretic etíects, 
such as aspirin or paracetamol. The usual licensed dose is 
65 mg of the hydrochloride or 100 mg of the napsilate given 
every 4 hours up to a maximum total daily dose of 390 mg or 
600 mg, respectívely. In the UK similar doses were given 
three or íour times daily.

The EMEA and the FDA have recommended that all 
dextropropoxyphene-containing preparadons be no longer 
avatlable in the EU and USA, respectively (see also 
Overdosage, p. 44.2) although such preparations remain on 
the market in other countries.

Pain. A detailed revievv1 of the analgesic eíBcacy of 
dextropropoxyphene suggested that with respect to single 
oral doses, rẽcommended doses of dextropropoxyphene 
were no more (and probably less) effective than usual 
doses of paracetamol, aspirìn, or other NSAIDs. However, 
the comparative eíũcacy may vary substantíally depending 
on the cause of the pain.

When it comes to comparative studies involvlng 
combinations of dextropropoxyphene vvith other analgesics, 
Rndings are even less dear-cut.2 The eííicacy of co-proxamol 
has long been a matter of controversy yet despite this a

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://www
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survey3 conducted in 30 UK teaching hospitals ỉound that 
co-proxamol was thc most vvidely used paracetamol- 
containing analgesic at the time. It was suggested that the 
popularitý of co-próxamol was purely down to prescribing 
habits passeđ on to new medical staíf. rather than hard 
evidence regarding efficacy. This view has been reíuted by 
others4 who say that a large number of studies have shown 
dear analgesic eííects for dextropropoxyphene. Hovvever, 
any assumption that the combination was widely used 
because it was more eHective than paracetamol alone was 
not supported by a systematic overview of single-dose 
studies.5 This conduded that while co-proxamol was indeed 
an eữective analgesic ỉt was no better than paracetamol 
alone. Although thc evidence from this and other 
systematic revievvs indicate that co-proxamol should be 
replaced by paracetamol alone for acute pain, the position 
for chronic use is considered to be not so dear (but see 
belovv).6

Concems about the saíety and eữìcacy of dextro- 
propoxyphene, in  particular its safety in overdosq, have led 
the EMEA and the FDA to recom mend that all 
dextropropoxyphene-containing preparations be no longer 
available in the EU and USA, respectivđy. although such 
preparations remain on the market in other countries. For 
íurther details see Effects on the Cardiovascular System and 
Overdosage, below.

1. Beaver WT. Analgesic eơìcacy oỉ dextropropoxyphene and dextro- 
propoxyphene-containing combinations: a revievv. Hum Toxicơl 1984; 3 
(suppl): 191S-220S.

2. Moore RA, t í  aỉ. Single dose dextropropoxyphene, alone and wũh 
paraceiamol (acetamìnophen), íor postoperaúve pain. Available in The 
Cochrane Database oỉ Systemaiic Revỉevvs; Issue I. Chichesten John 
Wi!ey; 1999 (aceessed 26/06/08).

3. Haigh s. 12 Years on: co-proxamol revisited. Lanctí 1996; 347: 1840-1. 
Correciỉon. ibìd.; 348: 346.

4. Sykes JV, tí ai. Coproxamoỉ revisited. Lanctí 1996; 348: 408.
5. Li Wan Po A, Zhang WY. Systematic overview of co-proxamol to assess 

analgesic eíĩects of addiùon of dexưopropoxyphene to paracetamol. BMJ 
1997; 315: 1565-71. Correction ibià. 1998; 316: 116 and 656

6. Anonỵmous. Co-proxamol or paracetamol for acute pain? DntỊ Ther Bull 
1998; 36: 80.

Dependence and Withdrawal
As for Opioid Analgesics, p. 109.1.

Dextropropoxyphene has been subject to abuse (see 
under Precautìons, p. 45.1).

Reports of dextropropoxyphene dependence and its 
treatmenL

1. Waỉỉ R, tí a i Addỉcúon toDistalgeác (dextropropoxyphene). BMJ ỉ 980; 
280: 1213-14.

2. D'Abadie NB, Lenton JD. Propoxyphene dependence: problems in 
m anagem ent South M edJ  1984; 77: 299-301.

Adverse Effects
As for Opioid Analgesics in general, p. 110.1.

In the reconunended dosage the adverse eílects of 
dextropropoxyphene are less marked than those of 
morphine. Gasơointestinal eữects, dizziness, and drovvsi- 
ness are the most common. tiver impainnent. manifest as 
abnormal liver hmctìon tests and, more rarely, as reversible 
jaundice, has been reported.

ĩh e re  have been a laige number of íatalities from either 
acddentaỉ or intentional overdosage with dextropropoxy- 
phene. Many reports emphasise the rapidity with which 
death ensues; death vvithin an hour of overdosage is not 
uncom mon, and it can occur within 15 minutes. 
Overdosage is often complicated by patients also taking 
other CNS depressants such as alcohol and using mixed 
preparations such as dextropropoxyphene vvith paracetamol 
or aspirin.

Symptoms of overdosage are similar to those of opioid 
poisoning in general, but in addition patients may have 
psychotic reactions. There may be cardiac conduction 
abnormalities and arrhythmias.

Dextropropoxyphene injections are painhil and have a 
very destructive efiect on soft tissues and veins when abused 
in this way.

Anorectal reactìóns have íollovved the prolonged use of 
suppositories containing dextropropoxyphene; the reac- 
tions appear to be dose dependent.

Effects on ihe blood. A 12-year history of haemolysis and 
subsequent signỉhcant haemolytic anaemia in an elderly 
woman’ was assodated with chronic, periodic, and occa- 
sionally excessive ìntake of co-proxamol.

1. Pulton JD, McGonigal G. Sieroid responsive haemolytic anaemỉa due 10 
dexưop ropoxyphene paracetamoỉ combination. J R Soc Med 1989; 82: 
228.

Effects on the cardiovascular System. In November 2010, 
the EDA reported on its saíety revievv of dextropropoxy- 
phene.1 A randomised, double-blind, placebo-controlled 
study in 18 healthy subjects receiving an oral daily dose of 
dextropropoxyphene [napsilate] tiưated to 600 mg (the 
maxữnum Iicensed dose) or 900 mg for 11 days found sig- 
niBcant prolongation of the QT interval in both cohorts; 
dose-dependent prolongation of the PR and QRS intervals

was also noted. Indeed, the study was halted because of 
salety concems. Consequently, based on this and other 
data available at that time, the FDA considered that the 
risks of dexơopropoxyphene òutweighed its benehts and 
requested its withdrawal from the u s  market (see also 
Overdosage, below).

1. FDA. FDA drug saỉety communỉcatỉon: FDÀ recommends against the 
contínued use o ỉ propoxyphene (issued Ỉ9 th  November, 2010). 
Available at: http://www.fda.gov/Drugs/DrugSafety/ucm234338.hrm 
(accesseđ 23/11/10)

Effeds on the ears. A report of complete nerve dealness 
assodated with chronic abuse of co-proxamol was made to 
the UK CSM.1 The CSM had received 2 other reports of 
permanent hearing loss attributed to co-proxamol abuse; 
transient hearing loss had also been reponed in 2 patients 
taking usual doses; 7 hirther reports described tínnitus.

1. Ramsay BC. Complete ncrve deaíness aíter abuse oỉ co-proxamol. Lancet 
1991; 338: 446-7.

Efíects on the liver.' There have been occasional reports of 
jaundice in patients taking dextropropoxyphene alone but 
many of the 49 suspeaed hepatic reactions with dextro- 

; propoxyphene reported to the UK CSM by 1985' had 
: involved use with paraceiamol: clinical features including 
• malaise, jaundice, raised serum transaminases, and some- 
1 times fever, vvere however generally characteristic oí 
ì dextropropoxyphene alone. Relapsing jaundicc mimicking 
ì biliary disease was attributable to the dextropropoxyphene 
Ị component of co-proxamol in 3 patients,2 whereas there 

vvas no abnormality of liver tunction in 11 patients on 
long-term co-proxamol analgesia.3 Another report of 9 
cases lound that the hepatotoxicity of dextropropoxy- 
phene mimicked symptoms of large bile duct obsưuction, 
and suggested that such toxicúy might be misdiagnosed.4 
A more recent revievv5 also concluded that hepatotoxicity 
vvith dextropropoxyphene might mimic a biliary tra a  dis- 
ease, sometimes with few or no symptoms.

1. CSM. Hepatotoxicity wỉih dextropropoxyphene. Current Problcms 17 
1986. Also avaiỉable au http://www.mhra.gov.uk/home/idcplg? 
IdcService*GET_FILEfrdDocNafne=C0N2024424&Rt*visionSelection- 
Method»LatestReIeascd (accessed 26/06/08)

2. Bassendíne MP. tí a i  Dextropropoxyphene inđuced hepatotoxicity 
mimicking biliary tract diseasc. Gut 1986; 27: 444-9.

3. Hutchinson DR, ff aỉ. Líver íunction in paticms uu long-ierm 
paracetamoì (co-proxamol) analgesia. J Pharm Pìtannacc'1 1986; 38: 242-
3.

4. Rosenbcrg WMC. a  al. Dextropropoxyphene induced hepatotoxicity: a 
report of nine cases. J Hepaiol 1993; 19: 470-4.

5. Bergeron L, t í  ai. Dextropropoxyphène et atteintcs hépatiques: à propos 
de 4 cas et revue de linèrature. Therapie 2002; 57: 464-72.

Effects on the lungs. Hypersensitivity pneumonitis and 
skin rash have been reported in a patient taking co-prox- 
amol.1 No such reaction occurred when the patient was 
subsequently given paracetamol alone.

1. Maĩusicwicz SP, tí  ai. Hypcrscnsitivity pneumonitis assodated with co- 
proxamol (paracetamol + dextropropoxyphene) therapy. Postgrad Med J 
1999; 75 :475-6.

Hypoglycaemia. Hypoglycaemia has occasionally been 
reponed with the use of dexưopropoxyphene.' "6

1. VViederholt IC  tí  al. Recurrent episodes of hypogiycemia inductd by 
propoxyphene. Neuroỉogv 1967; 17: 703—4.

2. Almirall J. tí  aỉ. Propoxyphene-induced hypoglycemia in a patient vvith 
chronic renal íailure. Ncphron 1989; 53: 273-5.

3. Laurent M. tí at. Hypoglycemie sous dextropropoxyphène chez des 
grands vieillards: 7 cas. Prcsĩe Med 1991; 20: 1628.

4. Lowenstein w, tí a l  Hypoglycémie au dextropropoxyphène: une 
urgence chez le toxỉcomane. Prtsư Med 1993; 22: 133.

5. Sanros Gil I, t í  ai. Hipoglucemia secundaria a ingestión de 
dcxưopropoxưeno en un pacíente ad iao  a drogas. Med Cỉin (Barc) 
1998; 110*475-6.

6. Shah p, tí  al. Propoxyphene-induced hypogỉycemia in renal ỉailure. 
Ertdocr Praa 2006; 12: 170-3. *

Overdosage. There have been several reviews or retro- 
spective studies of acute self-poisoning with dextro- 
propoxyphene.1'4 At a symposium on the salety and effi- 
cacy of dexưopropoxyphene5 many of the participants 
dealt with the problems of dextropropoxyphene overdo- 
sage, oíten in conjunction with paracetamol and some- 
từnes with alcohol. Prolound and even latal CNS depres- 
sion can develop rapidly as a result of the 
dextropropoxyphene content and in many cases death has 
occurred vvithin an hour;6 it vvas suggested that as few as 
15 to 20 tablets of co-proxamol may be latal.7-8 Analysis of 
suiddes involving drugs in England and VVales between 
1997 and 1999 revealed that the odds oí dying aíter 
overdose with co-proxamol were 2.3 times that íor tri- 
cyclic antìdepressant overdose, and 28.1 times greater 
than for paracetamol.’ Another analysis of suiddes due to 
poisoning in 3 areas of the UK between 2000 and 2001 
identiũed 123 cases of íatal overdose vvith co-proxamol;10 
those who also consumed alcohol had generally taken 
fewer co-proxamol tablets than those who hãd not, 
emphasising the increased toxicity of the combination.

An analysis of overdosage involving combination 
analgesic preparations prescribed in Scotland betvveen 
2000 and 2002 also íound that overdoses with co-proxamol 
were 10 times more likely to be íatal when compared with

co-dydramol or co-codamol.M In the USA12 the inddence c f 
dextropropoxyphene-assodated deaths reached a peak i: I 
1977 and then fell at a rate that vvas not matchẽd by I 
decline in  prescribing.

It is no t dear vvhether the metabolite, nordextropropox • 
yphene, plays an important role in íatalities.12 Howeveí. 
nordextropropoxyphene, like dextropropoxyphene, i i 
considered to have local anaesthetic activity and th : 
membrane stabilising activity of dextropropoxyphene ha ; 
been implicated as a major íactor responsible for its sever : 
carđiac depressant eSect.13

In January 2005, the UK CSM íound the risk o{ toxidt ' 
of co-proxam ol in overdose to  be unaccep tab le ;11 
consequently, co-proxamol has been gradually withdrawi I 
from the UK market. Around that time, fixed-dos : 
combinations of dexưopropoxyphene and paracetamc [ 
were also withdrawn in several other counưies includin : 
Sweden and Switzerland. Subsequently, in June 2009, th : 
EMEA13 recommended that all dextropropoxyphene 
containing preparations, both single- and multi-constitueni 
be withdrawn throughout the EU; it was considered that th 
beneíits of dextropropoxyphene did not outweigh its riskí 

I particularly the risk of íatal overdose. In O nober 2009 a re 
1 analysis requesied by the product licence hotders upheld th 
, EMEA's origina! recommendation for non-parentera 
; preparations of dextropropoxyphene.16 For parentera 
Ị preparations, it vvas considered that, although their safet 
I in overdosage may be less of a concem given thei 
Ị supervised ưse in hospitals, data on eííicacy were lacking 
ị Consequently, the ẼMEA recommended that produc 
1 licences for parenteral preparations be suspended unti 
Ị íurther data on their ehicacy are provided. At that time 
I dextropropoxyphene-containing preparations remainet 

available in the USA although steps such as improvin; 
prescriber avvareness were taken to reduce the risk o 
overdose.17 However, in November 2010, the FD/ 
requested that all dextropropoxyphene-containing prepara 
tions be vvithdravvn from the u s  market aỉter a safety reviev' 
had shown evidence of signihcant cardiotoxicíty (see E ííea 
on the Cardiovascular System, above, for íurther details).

■An analysis18 oí prescription data in England and VVale 
hom  1998 to 2007 lound that although the withdrawal o ' 
co-proxamol resulted in a signiíicant increase of prescrip 
tions íor analgesics such as co-codamol, co-dydramol 
codeine, and paracetamol, there vvas no statistical evidence 
for an increase in deaths by poisoning due to substitutior 
vvith these analgesics or other dmgs.
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sidcrations and dinical managcmem. Drugs 1983; 26: 70-9.

2. Madsen PS, tí  aì. Acute propoxyphene sclí-poisoninp in 222 consecutm  
patients. Aữa Anaesíhtỉiol Scand 1984; 28; 661-5.

3. Scgest E. poisoning with dcxtropropoxyphcne in Dcrnmark. Hum Toxico' 
1987; 6: 203-7.

4. Jonasson u, tí  aì. Correlaúon betvvecn prcscription of variou 
dextropropoxyphcne prcparations and their involvem ent in ĩata 
poisonings. ForensicSà Int 1999; 103: 125-32.

5. Bowen D. tí al. (ed). Disialgesic; saíety and eííicacy. Hum Taxicol 1984; 2 
(suppl); IS-238S.

6. Proudíooi AT. Clinical íeatures and managemcm of Distalgesic overdose 
Hum Tơxicol 1984; 3 (suppl); 85S-94S.

7. W hútington RM. Dextropropoxyphene dcaths: coroner's rcpon. Hun 
Toxicoỉ 1984; 3 (suppl); 175S-135S-

8. Young RJ, Lawson AAfĩ. Disialgesỉc poisoning—cause íor concern. BiV/. 
1980; 280: 1045-7.

9. Hawton K, tí  al. Co-proxamol and suicide: a study of naũonal m onalii\ 
sratisúcs and ỉocaỉ non-fatal selí-poisonings. BMJ 2003; 326; 1006-8.

10. Havvton K, tí aỉ. A muliicenưe study of coproxamo! poisoning su id d c  
based on coroners’ rccordi in England. Br J  Clirt Phannacoỉ 2005; 59; 207- 
12.

I ỉ . Aíshari R, tí  al. Co-proxamol overdose is assoõaied vviih a I O'fold UXCCS4 
m onality compared vvìth o ther paracetamoỉ combinaũon analgesics. Br . 
Cỉin Pharmaeol 2005; 60: 444-7.

12. Finkle BS. Selí-poisoning with dextropropoxyphene and dexrro 
propoxyphenc compounds: the USA experience. Hum Toxicol 1984; : 
(suppl); I15S-34S.

13. Hcnry JA. Cassidy SL M embrane stabilising aaivity: a major causc o 
íatal poisoning. lancet 1986; I: 1414—17.

14. MHRA. Withdrawal of co-proxamol Products and im erim  updatet 
prcscribing information. Message írom Proíessor G Duff. Chairman o 
CSM (íssued 3ỉst January, 2005). Available at: hu p ://w w w .mhra.gov 
uk /hom c/groups/p l-a/docum ents/w cbsiteresources/con019461.pd  
(acccssed 28/08/08)

15. EMEA. Press release: European Medicines Agency recommend: 
withdrawal oí dexưopropoxyphene-coniaining m edldnes (issued 2511 
June, 2009). Available at: http://www.ema.europa.eu/docs/en_GB 
documenUibrary/Press_release/2009/l 1/WC500010365.pdf (acct-ssec 
02/08/10)

16. EMEA. Questions and answers on the withdrawaỉ of the marketint 
authoiisations for medicines containing dextropropoxyphene {issuec 
22nd October, 2009). Available au h tip ;//www.ema.curopa.eu/docs 
en GB/docum cnt.library/ReíerTaỉs^docum cm /dcxtropropoxyphene. 
31/WC5000140767pdf (accessed 02/08/10)

17. FDA. News reỉease: FDA takes actions on Darvon. other pair 
medications containing propoxyphene (issued 7ứt July, 2009) 
Available at; http://wvm.fda.gov/NewsEvems/Ncwsroom 
PressAnnouncem ents/2009/ucm l70769.htm  (accessed 01/02/10)

18. Havvton K. tí  aỉ. Effea of vvithdrawal of co-proxamol on prescribing anc: 
deaths írom  đrug poisoning in England and Wales: ỉim e seríes analysìs 
Abrỉdged version: BẢƯ2009; 339:435-8. Full version: h rtp ://www.bmj 
com /cgi/reprint/338/junl8_2/b2270 (accessed 02/11/09)

Treatment oỉAdverse Effects
! As for Opioid Analgesics in general, p. 110.3.
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Rapid treatment of overdosage with naloxone and 
assisted respiration is essential. Cardiac effects may not be 
reversed by naloxone. Although the benefit of gasưic 
decontamination is uncertain, actỉvated charcoal may be of 
value Víithin 1 hour of ingesting a potentially toxic amount; 
dialysis is of little use.

Convulsions may require control with an anticonvul- 
sant, bearing in mìnd that the CNS depressant etíects of 
dextropropoxyphene can be exacerbated (see also Interac- 
tions, be!ow). Stimulants should not be used because of the 
risk of indudng convulsions.

Patients taking overdoses of dextropropoxyphene with 
paracetamol will also require treatm ent for paracetamol 
poisoning (p. 116.2). Mixtures of dextropropoxyphene and 
aspirin may be involved; the ưeatm ent of aspirin poisoning 
is described on p. 24.2.

Precautions
As for Opioid Analgesics in general, p. 110.3.

Abuse. There have been reports1 of the abuse of dexưo- 
propoxyphene, and some2 considered that the ready avail- 
ability of dextropropoxyphene made it liable to abuse 
although it vvas a relatively vveak opioid analgesic. How- 
ever, others3 thought there vvas no evidence that dextro- 
propoxyphenẹ was írequently assodated with abuse, or 
concluded that, although there was abuse potential, it was 
of relatively low importance in terms of the community as 
a vvhole.4

A severe withdrawal syndrome has been reported5 in an 
elderly patient who covertly consumed a daily dose of 
dexưopropoxyphene of 1 to 3g for at least 12 mónths. The 
patient was ưeated by a gradually decreasúig dosage 
schedule of dextropropoxyphene over 9 weeks.

ỉ .  Tennant FS. Complicacions of propoxyphcnc abuse. A nh  ỉntem Med 
1973; 132: i 91-4.

2. Lađer M. Abuse oỉ weak opioid analgesics. Hum Toxicol Ỉ934; 3 (suppl): 
229S-36S.

3. R nkle BS. Selỉ-poisoning vvith dcxtropropoxyphene and dexưo- 
propoxyphene compounds: ihe USA expericnce. Hum Toxicoỉ 1984; 3 
(suppỉ). 115S-34S.

4. Tưm er p. Fưial remarks. Hum Toxicớl 1984; 3 (suppl): 237S-8S,
5. Hedenmalra K. A ca se of severe withdrawal syndrome due 10 

dextropropoxyphene. Amt ĩnrem Međ 1995; 123: 473.

Breast (eeding. No adverse eííects have been seen in 
breast-fed iníants whose mothers were receivũig dextro- 
propoxyphene, and the American Academy of Pediatrics 
considers1 that it is theretore usually compatible with 
breast teeding.

1. American Academy of Pediatrics. The uam tcr of drugỉ and o thcr 
Chemicals into hum an milk. Ptdiatria 2001; 108:776-89. [Ketired May 
2010Ị Correcĩion. ibid.: 1029. Aỉso availablc at: http://aappolicy. 
aappublicaiions.org/cgi/comem/full/pediatrics%3bi08/3r776 (accessed 
26/06/08)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, classiíìes dextropropoxy- 
phene as porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be taken in all 
patients.1

1. The Drug Database íor Acute Porphyria. Available at: http://w w w . 
drugs-porphyria.org (accessed 22/10/11)

Interactions
For interaaions associated vvith opioid analgesics, see
p. 111.2

Plasma concentrations of dextropropoxyphene are 
increased by ritonavir, with a resultant risk of toxicity,- 
they should not be given together.

CNS depressants, induding alcohol, may contribute to 
the hazards of dextropropoxyphene. see also Overdosage, 
p. 44.2. The convulsant action of high doses of 
dextropropoxyphene may be enhanced by CNS stimulants.

Dextropropoxyphene interaCTs with several other drugs 
through inhibition of liver metabolism. Drugs reported to be 
attected indude antidepressants (see p. 408.2), benzodiaz- 
epines (see p. 1068.1), beta blockers (see p. 1322.2), 
carbamazepine (see p. 516.2), phenobarbita! (see p. 537.2), 
phenytoin (see p. 542.2), and vvariarin (see p. 1530.2).

Antiinuscarinics. A suggested interactlon between orphena- 
drine and dextropropoxyphene has been questioned (see 
p. 911.1).

Pharmacokinetics
Dextropropoxyphene is readily absorbed bom  the gastro- 
intestinal tract, the napsilate tending to be more slovvly 
absorbed than the hydrochloride, bu t both are subject to 
considerable ỉlrst-pass metabolism. Peak plasma concenưa- 
tions occur about 2 to 2.5 hours aíter ingestion. It is rapidly 
distributed and concentrated in the liver, lungs, and brain. 
About 80% of dextropropoxyphene and its metabolites are 
reported to be bound to plasma proteỉns. Dextropropoxy-

phene crosses the placenta. It has been detected in breast 
milk.

Dextropropoxyphene is N-demethylated to nordexưo- 
propoxyphene (norpropoxyphene) in the liver. It is 
excreted in the urine mainly as metabolites. It is now 
recognised that dextropropoxyphene and nordextropro- 
poxyphene have prolonged elimination halMives; values of 
6 to 12 hours and 30 to 36 hours, respectively, have been 
reported. Accumulation of dextropropoxyphene and its 
metabolites may occur vvith repeated doses and nordex- 
tropropoxyphene may contribute to the toxicity seen with 
overdosage.
Reviews.

I. Pearson RM. Pharmacokinetìcs of propoxyphene. Hum Toxicoỉ 1984: 3 
(suppl): 37S-40S.

The elderly. The elimination half-lives of dextropropoxy- 
phene and its metabolite nordexuopropoxyphene were 
prolonged In healthy elderly subjects vvhen compared 
with young Controls.1 Aíter multiple dosing median halí- 
lives of dextropropoxyphene and nordextropropoxyphene 
vvere 36.8 and 41.8 hours, respectively in the elderly com- 
pared with 22.0 and 22.1 hours in the young subjects. In 
this study1 there vvas a strong correlation between halí-híe 
of nordextropropoxyphene and estimated creatinine clear- 
ance.

I. Flanagan BJ. et a i  Pharmacokinetìcs of dextropropoxyphene and 
nordextropropoxyphene in young and elderly volunteers after sỉngle 
and multiple dextropropoxyphene dosage. BrJCỈin Pharmacol 1989; 28: 
463-9.

Hepatic impairment. Plasma concentrations of dextro- 
propoxyphene were higher in patients with cirrhosis given 
the drug than in healthy subjects whereas concenưations 
of nordextropropoxyphene were lower.‘

1. Giacomini KM. et aỉ. Propoxyphene and norpropoxyphene pỉasma 
concentrations after oral propoxyphene in drrhotỉc patỉents vvith and 
vvúhout surgically construaed portacaval shunt. ơ in  Pharmacol Ther 
1980;28:417-24 .

Renal impairmenh Higher and more persistent plasma 
concentratìons of dexưopropoxyphene and nordextropro- 
poxyphene ín anephric patients when compared with 
healthy subjects‘ were attributed to decreased first-pass 
metabolism of dextropropoxyphene and decreased renal 
excretion of nordexttopropoxyphene in the anephric 
patients.

1. Gibson TP, et aỉ. Propoxyphene and norpropoxyphene pỉasma 
conccntrations in the anephrìc patient. Cĩin Pharmacol Ther 1980; 27: 
665-70.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparatíons. Austral.: Doloxerve; Belg.: Depro- 
nalf; Canad.: 642Ỷ; Darvon-Nf; Denm.: Abalgin; Doloxenet; 
F i n Abalgint; Gr.: Romidon; Zideron; Hong Keng-. Dolpox- 
enef; Dopoxyt; India: Parvodex; Mex.: Darvon Simplet; Salu- 
dex; Neth.: Depronalt; S.Afr.: Doloxene; singapore: Dolpox- 
ene; Spaitr. Deprancolt; Swe<L: Dexolenị; Doloxenet; Thai.: 
Pardex; USA: Darvon-Nt: Darvont-
Multí-ingredient Preparalions. Arg.: Artifene; Calmopirin; Dex- 
proíenot; Dextro + Dipironat; Dextrodipt; Dorixina Forte; Dor- 
ixina Forte; Gobbicalm; Gobbigesict; Klosidol BI B6 BI2; Klosi- 
dol: ProHum Plus; Supragesic D; Supragesic; Viceíeno; Austrai.: 
Capadex; Di-Gesic Paradex; Austria: APAf; Beìg.: Algophenet; 
Braz.: Doloxene-A; China: Da Ning (ÌÉÍ); Tong Li Tuo ( H i  
S); Fr.: Dexưorelt; Di Dolkot; Di-Antalvict: Dialgirext; Dioal- 
gof; Propolant; Hong Kong: Cosalgesict; Dolocin; Dolpocetmol; 
Medonol; Proceulettef; Procetamolf; Propoxymolt; Uni-Prox- 
amolt; Hung.: Novopyrint; India: Buuproxyvon; Centrivon; 
Colidex; Corbutyl; Cyclo-P; Darvocet; Dexovon; Hyvon-Spas; 
Ibruvon Forte: Ibu-Proxyvon; Lobain; Lupivon-D: Lupivon; 
Neurovon; Nimodex; Novodex; Orthodex plus; Orthodex; Oxy- 
mark; Parvon Fone; Parvon Spas; Parvon-N; Parvon; Proxytab: 
Proxyvon; Spasmo-Proxyvon; Spasmocip Plus; Spasmocip; Sud- 
hinol; Walagesic; Wygesic; Israel: Algolysint; Proxol; Rogaant; 
Mex.: Neo-Percodan; Quai; Norw.: Aporexỷ; NZ: Capădext; 
Paradexỷ; Port.: Algifene; S.Afr.: Distalgesic; Đoloxene Co; 
Doxyíene; Lentogesic Synap; singapore. Dolpocetmol; Thai.: 
Davõl; USA: Balăcett; Darvõcet-Nf; Darvocetị; PC-Capt; Pro- 
pacett: Trycett.
Pharmacopoeiol Preparations
BP 2014: Co-proxamol Tablets; Dextropropoxyphene Capsules; 
USP 36; Propoxýphene Hydrochloride and Acetaminophen 
Tablets; Propoxyphene Hydrochloride Capsules; Propoxyphene 
Hydrochloride, Aspirin, and Caữeine Capsules: Propoxyphene 
Napsylate and Acetaminophen Tablets; Propoxyphene Napsylate 
and Aspirin Tablets; Propoxyphene Napsylate Oral Suspension; 
Propoxỹphene Napsylatẽ Tabiets.

Dezocine (USAN, riNNi

Dezocina; Dézocine; bezocihum; Wy-16225; íle30UMH.
(-)-13|3-Amino-5,6,7'8,9,10,Ị1 a;12-òctahydro-5a-methyl-5l11 - 
methanobenzocyclodecen-3-ol.
C,6H23NO=245.4

CAS —  53648-55-8. ■
ATC —  N02ẠX03.
ATC Vet —  QN02AX03.
UNII —  VHX8KSSV4X. ,

Proĩile
Dezocine is an opioid analgesic structurally related to 
pentazodne (p. 120.3), vvith opioid agonist and antagonist 
activity. It is used for the reliel o( moderate to severe pain.

Preparatíons
Proprietary preparalions (details are given in Volume B) 

Single-ingredient Preparations. China: Jialuoning {hữWf).

Diacerein irtNNi

Diacereína; Dỉacèréine; Diacereinum; Diacerhein; Diacetylr- 
hein; 2,4-DÌchlorobenzylique, Alcool; Rhéin Diacetate; SF- 
277; ÍỊnaMepeMH. •
9,10-Dihydro-4,5-dìhydroxy-9,10-dioxo-2-anthroìc ácid 
diacetate.
C,9H,A=368.3 
CAS —  13739-02-1.
ATC —  M0ÌAX2Ỉ.
ATC Vet —  QM01AX21.
UNII —  4HU6J11EL5.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Diacerein). A yellovv, crystalline powder. 
Practically insoluble in water and in anhydrous alcohol; 
soluble in dimethylacetamide; slightly soluble in teưahy- 
droíuran. Store in airtight containers. Protect bom  lighL

Profile
Dỉacerein is an anthraquinone derivatíve that is ụsed in 
osteoarthritis (p. 12.3) in oral doses of 50 mg twice daily. 
Doses should be halved in patients wỉth creatinine clearance 
less than 30mL/minute. Diaưhoea is a common adyerse 
effea with diacerein. Its active metabolite, rhein, a 
constituent of rhubarb (p. 1887.2), is reported to act as an 
interleukin-1 inhibitor.

Administrotíon in renal impairment. See above and Phar- 
macokinetics, below.

Musculoskeletal and Ịoint disorders. Diacerein is thought 
to act Via inhibition of interleukin-ip,1 which plays a role 
in inflammatory processes. Systematic reviews2'4 on the 
usẽ of diacerein in the ưeatment of osteoarthritis have 
indicated that diacerein produces a smail, but consistent, 
improvement in pain. Further research is necessary to 
coníirm its short- and long-term efficacy and saíety but 
there is some evidence of residual beneíit on stopping 
treatment.3 vvhich has been postulated to represent an 
improvement in the disease process. The increased risk of 
diaưhoea was a noted effect vvith diacerein.4

1. Van den Berg WB. Les mécanismes d'action de la diacerhéine, premier 
{nhỉbiteurderỉnterieukine 1 dansTarthrose. PraseMed 2004; 33:10-12.

2. Fídelíx TSA. et a i  Diacerein íor osteoarthritis. Avallable In The Cochtane 
Database oỉ Sỵstematic Reviews; Issue 1. Chỉchesten John  Wilcy: 2006 
(accessed 06/ 10/06).

3. Rimelcn B, et aỉ. A meta-anaỉỵsis of controiỉed dinical studies wìLh 
diacerein in the treatment of osteoanhríưs. Ardi Intem Med 2006; 166: 
1899-1906.

4. Barteỉs EM. et at. Symptumatic eííỉcacy and safety of diacerein ìn the 
treatment of osỉữoarthritis: a meta-analysis of randomircd placebo- 
controllcd trials. Ostcoơnhrítis Cartiỉiĩậe 2010; 18: 289-96.

Pharmacokineticỉ. Reíerences.
1. Debord p, et ai. tnHucnce ot renal íunction on the pharmacokinetics of 

díacereln after a single oral dose. EurJ DntỊỊ Mctab Pharmacơkinet 1994; 
19: 13-19.

2. Nicolas p, etaỉ. Cỉintcal pharmacokinetics of dỉacerein. c/m Pltannacơkiỉưt 
1998; 35: 347-59.

Preparations
Proprietary Preparations (details are given ín Volume B)

Single-ingredient Preparatíoní. Arg.: Anrodar; Cominỉm Nular- 
trin; Austria: Arưolyt; Verboril; Braz.: Artrodar; chile. Artrizo- 
na; China: Artrodar (ỉẽ£‘T); Cz.: Artrodan Fr.: Art; Zondar; 
Gr.: Arthrolan Arthrorein; Deserein; Diacen Diaceril; Idealite; 
InOabion; Myobloc Ostirein; Pentacrin; Reumanisal; Verbodon; 
Verboril; Hong Kong: Anrodar; India: Acer; Alnamax; Altocer- 
in; Ance; Arthocerin; Arthromuv; Artifit; Anrodar; Biojoint; 
Cartidin; Cartiel D; Cartiíart; Cartiz; Cartrodan Cedia; Cerdia; 
Cerin; Daicart; Dencerin; Diacer; Diacure; Dialeed; Diasim; Dia- 
sol; Did; Dicimax; Diez; Diosteo; Diskare; Durajoint; Dýcérin; 
EỤoint; Ferine; Flexibel-D; Glocerin; Gudcerin; Hilin; Icerin; 
Jaizzy: Joincerin; Lecerein; LeCax; Mycen Nucerin; Orcerin; 
Ordí; Orthobact; Ortocer; Osticer; Ostogard; Ostokind; Ostorin; 
Indon.: Artrodar; Bondi; Israel: Art; Diatrim; Hai: Fisiodar; 
Malaysia: Artrodan PorL: Artrolyt; Cartivix; Rus.: Aíthrocare 
(AprpoKep); Artodarin (AprpoaapHH); Spain: Artrizan; Galaxdar;

The Symbol t  denotes a preparation no longer actively marketed

http://aappolicy
http://www


46 Analgesics Anti-inflammatory Drugs and Antipyretics

Glizolan; Thai.: Arưodan Turk.: Artrodan Rexena; Venez.: 
Arưodar.
MulH-ingrsdient Preparalions. ỉndia: Alnamax-G; Altocerin-GM; 
Ártheak Arthocerin-A; Aithocerin-G; Arthodia-G; Arthrovit 
plus; Cartimost GM; Cartiz-GM; Cedia-AC; Compensate; Cosa- 
G; Curẹjoint-AC; Didmax-G; DiBrin Plus; Dims-GM; DN plus; 
Durajoint-GM; Dycerin-A; Dycerin-GM; Flexibel-AD; FIextra- 
D; Icerin-GM; Jaizzy-GM; Lecerein-GM; Lecerein-P; Leíax-G,- 
Mycer G; ÒA plus; Ordi-G; Orthocerin-G; Ostakair-D; Ostavvin; 
Osteojoin-D; Ostifln-G; Ostodia-G; Pado-GMD; Mex.: Dolocarti- 
gen.

Diamorphine Hydrochloride
IBANMI ®

Diacetilmorfìna, hidrocloruro de; Diacetỳlmorphine Hydro- 
chloride; Heroin Hydrochloride; Hidrodoruro de dlamortìna; 
Hidrodoruro de heroína; repoMHa rnflpoxnopufl; flnaMOp- 
4>nHa rnflpoxflopMA-
4,5-Epoxy-17-methylmorphinan-3,6-diyl diacetate hydro- 
chloride monohydrate.
C21H23N05,HC1,H20=423.9
CAS —  561-27-3 (diamorphine); 1502-95-0 (diamorphine 
hydrochlorìde).
ATC —  N07BC06.
ATC Vet —  QN07BC06.
UNII —  8H672SHT8E

Street names. The lollovving terms have been used as 'sưeet 
names' (see p. vii) or slang names for various íorms of 
diamorphine:

57 Chevy; A Sidarũ; AIP; At Capone; Amelia; Antiừeeze; 
Aries; Aunt Hazel; Auntie Hazel; Aunty Hazel; Bacalhau; 
Bad bundle; Bad seed; Ball; Ballot; Ban Simpson; Batman; 
Beast; Big Bad Boy; Big bag; Big doodig; Big H; Big Harry; 
Bin laden; Bindle; Birdie powder; Black; Black Dragon; 
Black eagle; Black Girl; Black pearl; Black stuff; Black tar; 
Black tootsie roll; Blanche; Blanco; Blast; Bleue; Block 
busters; Blow; Blovvs; Blue bag; Blue hero; Blue star; Bobby 
Brown; Bomb; Bomba; Bombe; Bombido; Bombita; 
Bombitas; Bombs away; Bone; Bonita; Boy; Bozo; Brad; 
Brain damage; Brea; Brick gum; Broja; Brother; Brovvn; 
Brovvn crystal; Brovvn rhine; Brown sugar; Brown tape; 
Bugger; Bull dog; Bundle; Burra; Butũ; Caballo; Caca; 
Calbo; Capital H; Caps; Captain Jack; Carga; Came; Cavalo; 
Chang; Chapopote; charley; Chatarra; Cheese; Cheevah; 
Cheva; cheval; chi; Chiba; Chick; Chicken; Chicle; Chieva; 
Chlna cat; china white; Chinche; Chinese H; chinese red; 
Chinese Rocks; chinoise; Chip; chiva; Chocotan; Choco- 
fan; Chueva; Chunks; Climax; Cocoían; Coffee; Cotics; 
Cotton Candy; Courage pills; Crank; Crap; Crop; Crovvn 
crap; Ciưa; Dead on amval; Dead president; Deuce; Diesel; 
Diggidy; Dirt; DOA; Dog food; Dogee; Dogie; Doogie; 
Doọjee; Dookey Rocks; Dooley; Doosey; Dope; Dovvntovvn; 
Dr. Feelgood; Dragon; Dreck; DT; Dugee; Dugie; Duji; Dujra; 
Dujre; Dust; Dyno; Dyno-pure; Eggs; Eight; Eighth; 
Elephant; Estuíía; Fachiva; Ferry dust; Fix; Flea povvder; 
Foil; Foo íoo stuff; Foolish povvder; Furra; Galloping horse; 
Gallup; Gamot; Garbage; Gato; Gean George; Geõrge smack; 
Ghost; Gừl; Gladnes; Glass; Goat; Gold; Golden Brown; 
Golden girl; Golpe; Goma; Good; Good H; Good Horse; Good 
and plenty; Goods; Goop; Grape Jolly Rancher; Gravy; Grey 
shielđs; H; H22; H-bomb; H Caps; Hache; Haữ; Hairpiece; 
Hairy; Hammer; Hard candy; Hard stuff; Haniet Tubman; 
Harry; Harry Jones; Hayron; Hazel; Heaven; Heaven dust; 
Heavy stuff; Helen; Hell dust; Henry; Hera; Hero; Hero of the 
undenvorld; Heroa; Heroina; Heron; Herone; Hessle; Him; 
Holy terror; Hombre; Homebake; Homicide; Hong-yen; 
Hood; Hop; Homing; Horse; Horsebite; Hot dope; Hot 
heroin; HRN; Isda; Jack; Jee gee; Jerry Springer; Jesus; Jive; 
Jive doo jee; Joharito; Jojee; Jones; Joy; Joy dust; Joy ílakes; 
joy povvder; Judas; Junco; Junk; Kabaỹo; Kaka VVater; 
Karachi; Kermit the Frog; La Buena; La Chiva; Lady H; 
Layne; LBJ; Lemonade; Lite saver; Little bomb; Man; 
Manteca; Matsakovv; Mayo; Mexican Black Tar; Mexican 
brovvn; Mexican Dừt; Mexican horse; Mexican mud; Mister 
Brovvnstone; Mojo; Money talks; Monkey; Montego; Morse 
Code Features; Morotgarã; Mortal combat; Mother pearl; 
Mr. Brovvnstone; Mud; Murotugora; Muzzle; Nanoo; Nice 
and easy; Nidcel bag; Nickel deck; Nixon; Noddy Brown; 
Noise; Nose; Nose drops; Number 3; Number 4; Number 8; 
Ntirse; Oddy Noddy; Of course my horse; Ogoy; Oil; Old 
garbage; Old navy; Old Steve; One way; Orange line; Outíit; 
Pack; Pakistanaise; Pako; Pangonadalot; Parachute; P-dope; 
Peg; Peppen Períect high; P-funk; Pluto; Po; Poeira; Poison; 
Polvo; Poppy; Poudre; Povvder; Predator; Primo; Produto; 
Pulbom; Pure; Quill; Race horse Charlie; Racehorse Charlie; 
Ragvveed; Rain; Rambo; Rane; Raw; Raw íusion; Raw hide; 
Raw Opportimitíes; Ready rock; Red chicken; Red devil; 
Red eagle; Red rock; Red rum; Reindeer dust; Rhine; Ring of 
Turd; Rob Flaherty; Rock; Rocks; Rush hour; Sack; Salt; 
Scag; Seat; Scate; Schmack; Schmeck; Schmeek; Scott; 
Scramble; Second to none; Shit; Shmeck; Shmeek; Shraek; 
shoot; Silk; Skag; skid; skunk; slack-dad-eat-your-heart-

out; Slam; Sleeper; Sleepers; Slime: Slow; Sludge; Smack; 
Snotty; Snow; Spider; Spider blue; Stuf{; Stunna; Sugan 
Suidde; Sweet dreams; Svveet Jesus; Sweet stuff; Synthe; 
Tang; Tan Taste; Tecata; Tecate; Thailandaise; Thanie; The 
beast The fake throwdown; The Jack Bauer; The Loud- 
House Permadillo; The Nax; The witch; Thing; Thunder; 
Tiger; Tigre; Tigre Blanco; Hgre del Norte; Tits; TNT; T.N.T.; 
Tongs; Tootsie roll; Top drool; Train; Trash; Tvvin tovvers; 
Tvvists; Vidrio; w hack; whicked; w hite; w hite  Bitch; w hite  
boy; w hite dragon; vvhite dynamite; w hite  girl; w hite 
horse; White junk; White lady; White nurse; White Pony; 
Whíte stuff; w hite Tiger; Wicked; Wings; Witch; Witch 
hazel; WTC; Zoquete.
Pharmacopoeias. In Br. and Swiss. Swiss also indudes the 
anhydrous form.
BP 2014: (Diamorphine Hydrochloride). A white or almost 
white crystalline povvder, odourless when Ireshly prepared 
but develops an odour characteristic of acetic add  on 
storage. Freely soluble in vvater and in chloroíorm; soluble 
in alcohol; praaically insoluble in ether. Protect from light.

Incompatibility. Diamorphine hydrochloride is incompati- 
ble with mineral adds and alkalis and vvith chlorocresol.1

The BNF notes that cyclizine may precipitate Irom 
mixtures vvilh diamorphine hydrochloride at conccntra- 
tions of cydizine greater than 10 mg/mL. or in the presence 
of sodinm chloride 0.9%, or as the concentration o( 
diamorphine relative to cyclizine increases; mixtures of 
diamorphine and cyclizine are also Iiable to pređpitate atler 
24 hours.

Ít also considers that mixtures of diamorphine and 
haloperidol are liable to predpitate aher 24 hours if the 
haloperidol concenưation is abovẹ 2 mg/mL. Under some 
conditions mixtures of metoclopramide and diamorphine 
may become discoloured and should be discardcd.

I. McEvvan JS. Macmorran GH. The compaiibilũy of some baciencrdcí.
PharmJ 1947; 158: 260-2.

Stability. Diamorphine is relatively unstable in aqueous 
solution and is hydrolysed to 6-O-monoacctylmorphine 
and then morphine to a signiricant extern at room tem- 
perature; 3-O-monoacetylmorphine is only occasionally 
deteaed. The rate of decomposition is at a minimum at 
about pH 4 .12

In a study of the stability of aqueous Solutions of 
diamorphine in chlorolorm water it was conduded that 
such Solutions should be used vvithin 3 vvecks of preparation 
vvhen stored at room temperature.3 Another study4 noted 
that the degradation Products oi diamorphine were not 
devoid of analgesic activity. Using a more sensitive 
analytical method it vvas reported that although the pH 
range of maximum stability of diamorphine in aqueous 
solution vvas 3.8 to 4.4, the addition of butlers reduced 
stability.5 Simple unbutíered chlorolorm w ater gave 
maximum stabiỉity, the shelf-life of such a solution being 
4 vveeks at room temperature.

The BP 2014 recommends that Solutions for injeaion be 
prepared immediately belore use by dissolving Diamorphine 
Hydrochloride for Injection in Water for Injections. This 
may pose a problem with Solutions for subcutaneous 
iníusion vvhen concentrated Solutions may remain in 
inlusion pump reservoirs for some time.6 Investigation oi 9 
concentrations of diamorphine stored at 4 different 
temperatures for 8 weeks7 revealed instability under 
conditions of concentration, time, and tem perature 
prevalent during subcutaneous inlusion. Degradation of 
diamorphine occurred at all concentrations (0.98 to 
250mg/mL) at temperatures of 4 degrees and above; the 
effect of temperature was signiíicant at 21 degrees and 37 
degrees. The percentage fall in diamorphine concentration 
was direaly related to initial concentration and vvas 
accompanied by a corresponding increase in 6-0- 
monoacetylmorphine and, to a lesser extent, morphine; 
other posỉible breakdown produas such as 3-O-mono- 
acetylmorphine were not present in detectable quantities. 
Diamorphine degradatỉon was associated with a fall in pH 
and the development of a sưong acetic acid-like odour. 
Predpitation and a white turbidity was seen in Solutions of 
15.6mg/mL and above alter incubation íor 2 weeks at 21 
degrees and 37 degrees. It has been noted that Solutions for 
iníusion are generally ửeshly prepared and used within 24 
hours, but that signs of precipitation should be vvatched for, 
espedally vvhen using longer-term iníusions and high 
concentrations of diamorphine.7

In another stability study* diamorphine hydrochloride in 
concentrations of both 1 and 20mg/mL in sodium chloride
0.9% was stable for a minimum of 15 days at room 
temperature (23 degrees to 25 degrees) and 4 degrees vvhen 
stored in a PVC Container. In one type oí disposable inlusion 
device (Iníusor) similar Solutions were stable lor 15 days 
even at 31 degrees. In another iníusion device (Intermate 
200) diamorphine was stable for a minimum of 15 days at 
both concentrations and all temperatures except for the 
1 mg/mL solution kept at 31 degrees when stability was only

maintained for a minimum of 2 days. When stored in gla; s 
syringes both strengths of diamorphine hydrochloride w er: 
stable for 15 days at 4 degrees and at room temperature th : 
1 mg/mL solution was stable for a minimum of 7 days an 1 
the 20 mg/mL solution was stable for a minimum of 12 d a y . 
There were no substantial changes in physical appearanc: 
orpH.

1. Davey EA, M urray JB. Hydrolysis oỉ đỉamorphine ỉn aqueous solutỉon . 
PharmJ 1969; 203: 737.

2. Davey EA, Murray JB. Detenninaúon of dỉam orphìne ỉn the presence ' ỉ 
its degradation Products usỉng gas lỉquid chromatography. Phứrm J 1 9 7 ; 
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1981; 227: 41.

6. Jones VA. tì aỉ. Diamorphine stabiiity in aqueous solution f« r 
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ị

i Uses and Adminỉstration
Ị Diamorphine hydrochloride is an acetylated m orphin: 
Ị derivative and is a more potent opioid analgesic (p. 108.11 

than morphine (p. 93.2). Diamorphine is used lorthe relkt 
of severe pain especially in palliative care. It is also use I 
similarly lo morphine lor the reliel or dyspnoea due 11 
pulmonary oedema resulting from left ventricular la ilurt. 
Diamorphine has a powerful cough suppressant e llea  an 1 
has been given as Diamorphine Linctus (BPC 1973) t i  
control cough associated vvith temúnal lung cance • 
although morphine is now prelerred.

In the treatment of ac u te  p a in  usual doses cĩ 
diamorphine hydrochloride by subcutaneous or intramus- 
cular injection are 5 to 10 mg every 4 hours. Dose; 
equivalent to one-quarter to one-half of the correspondin ! 
intramuscular dose may be given by slovv intravenou; 
ứýection.

For the pain of myocardial iníarction doses ol 5 mg a r : 
given by slovv inơavenous injeaion at a rate of 1 tu 
2mg/minute vvith a lurther dose of 2.5 to 5mg if requirec: 
doses may be reduced by one-half for elderly or fra;[ 
patients. Doses of 2.5 to 5 mg may be given intravenouslỵ a : 
the same rate for acute p u lm o n ary  oedem a.

For ch ron ic p a in  5 to lOmg may be gi ven b '  
subcutaneous or intramuscular inịection every 4 hours; the 
dose may be increased according to needs. Similar dose; 
may be given orally, although it is converted to morphine b ' 
lirst-pass metabolism (see Pharmacokinetics, p. 48.2;. 
Diamorphine hydrochloride may also be given b" 
continuous subcutaneous or intravenous iníusion O’ 
intraspinally.

For details of doses in children, see below.

Actìon. Because of its abuse potential, supply of diamor 
phine is careíully controlled and in niany countries it i ; 
not available for clinical use; morphine can provid ' 
equivalent analgesia by dose adjustment. There has beei 
much debate regarding the relative merits of analgesi 
with diamorphine or morphine. Many now regard ora 
morphine to be the opioid analgesic of choice although 
diamorphine hydrochloride may be prelerred for injeaior; 
because it is more soluble in vvater thus allovving the ust' 
of smaller dose volumes. Diamorphine hydrochloride mav 
also be prelerred to morphine salts lor intraspinal us<- 
because it is more lipid-soluble.

As a guide to relative potency:
• diamorphine hydrochloride 5 mg given intramuscularl’ 

is equivalent to about lOmg given orally, which in tun 
is equivalent to about 15 mg of oral morphine sulíate

• when either drug is given by subcutaneous infusion 
diamorphine hydrochloride lOmg every 24 hours i 
equivalent to about 15mg every 24 hours oí morphin 
sullate

Administrahon in children. In the treatment of acute o 
chronic pain in children, the BNFC suggests the followinị 
doses of diamorphine hydrochloride according to age o 
body-vveight, and adjusted according to response: 

by corttinuous intraveỉíous infiision:
• neonates with spontaneous respiration may be givei 

2.5 to 7 micrograms/kg per hour
• ventilated neonates may be given 50micrograms/k; 

initially by inưavenous injection over 30 minute 
íollovved by 15 micrograms/kg per hour by contin 
uous inơavenous inhtsion

• 1 m onth to 12 years: 12.5 to 25 micrograms/kg pe 
hour

by iníTavenơus injeaion:
• 1 to 3 months: 20 micrograms/kg every 6 hours
• 3 to 6 months: 25 to 50 micrograms/kg every 6 hour
• 6 to 12 months: 75 micrograms/kg every 4 hours

All cross-reíerences reíer to entries in Volume A
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• 1 10 12 years: 75 to 100 micrograms/kg (maximum of 
5 mg) every 4 hours

orallỵ.
• 1 month to 12 years: 100 to 200 micrograms/kg 

(maximum of lOmg) every 4 hours
In a study' of the eííects of diamorphine in 34 premature 
iníants (gestational age 26 to 40 weeks), a loading dose of 
50 micrograms/kg given as an intravenous inhision over 30 
minutes followed by a continuous iníusion at a rate of 
15micrograms/kg per hour was considered to be safe and 
resulted in plasma concentrations of morphine comparable 
with those tha t usually produce adequate analgesia in 
children and adults; the duration of the iníusion ranged 
írom 14 to 149 hours. Small but signihcant reductions in 
heart rate and mean blood pressure were noted but these 
were not assodated with any clinical deterioration. The fall 
in respiration rate reílected the desired intention to 
encourage synchronisation of the iníants’ breathing vvith 
the ventilator. The authors conduded that inttavenous 
diamorphine could be given saíely to neonates and vvould 
provide adequate analgesia. A later study2 indicated that the 
use of a 200 micrograms/kg loading dose coníerred no 
beneíit over a 50 micrograms/kg dose and might produce 
undesirable physiological effects. In a comparative study3 
with morphine (200microgram$/kg loading đose over 2 
hours, followed by maintenànce inhasion of 25micro- 
grams/kg per hour) in ventilated preterm neonates 
requiring sedation, diamorphine (120micrograms/kg over 
2 hours and then 15 micrograms/kg per hour) was as 
ehective as morphine in produdng sedation and also had a 
íaster oaset oí action. The small but signihcant drop in blood 
pressure noted during morphine iníusions was not seen 
vvith diamorphine iníusions.

The subcutaneous route appeared to be as eííective and 
safe as the intravenous route for iníusions in children for 
postoperative pain relie! aíter elective abdominal surgery.4 
The dose of diamorphine used in both groups of children 
was 1 mg/kg given at a rate of 20 micrograms/kg per hour.

Intranasal diamorphine has been investigated in adults 
and children, and appears to be ettective and well tolerated; 
because it does not require a needle it may offer particular 
advantages in children.5 Guidelines4 for analgesia in 
children in Acddent and Emergency departments in the 
UK recommend the use of imranasal diamorphine as an 
altemative to, or beíore treatment with, intravenous 
morphine for severe pain such as that assodated vvith large 
bums, long bone ừacture or dislocation, appendicitis, or 
sickle-cell crisis. In the UK, an  intranasal spray containing 
the equivalent of 720 or lóOOmicrograms of diamorphine 
per actuation is licensed for the treatment of acute severe 
nodceptive pain in children and adolescents aged 2 to 15 
ỵears in a hospital setting. The preparation and dose given 
are dependent on the child's body-weight; children 
weighing under 30 kg should receive the nasal spray 
delivering 720 micrograms per actuation in the íollovvúig doses:
• 12 to < 18kg: 2 spraýs (1.44mg)
• 18 to <24kg: 3 spraỹs (2.16mg)
• 24 to < 30 kg: 4 spraýs (2.88 mg)
Heavier children should receive the nasal spray delivering 
lổOOmicrograms per aauation as íollovvs:
• 30 to <40kg: 2 sprays (3.2 mg)
• 40 to 50 kg: 3 sprâys (4.8 mg)
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Dis Chỉỉd 1991: 66: 1155-7

2. Barker DP. tí al. Randomised, double blind triaỉ of iwo loading dose 
regimens of diamorphinc in ventilated nevvbom iníants. Arch Dis Child 
1995: 73: F22-F26.

3. Wood CM. ei al. Randomised double blind trial oỉ morphine versus 
diamorphine for sedaúon of preterm neonates. Arcix Dis CUỈỈd Ftíal 
Neonataì Ed 1998: 79: F34-F39.

4. Semple D, et aỉ. Comparison of iv and sc diamorphỉne ỉníusions íor the 
treatm ent oí acute pain ỉn chiỉdren. B rJ Anaestlt 1996; 76: 310-12.

5. Kcndall JM, Latter v s . ỉntranasaỉ diamorphinc as an aỉtcmative to 
inxramuscular morphine: pharmacokinetic and pharmacodynamic 
aspects. Cliit Pharmacokinct 2003; 42: 501-13.

6. The Coỉlcge of Emergency Medicine. Best practice guidcline: manage- 
m ent of pain in chỉldren (Juỉy 2013). Avaiỉable at: hitp://secure. 
co llem ergencym ed .ac .uk /asp /docum en t.asp? lD = 4682  (accessed 
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Opioid dependence. The ưeatment of opioid dependence 
is discussed on p. 109.2. Many opiate misusers have 
expressed a prelerence íor withdrawal using diamorphine 
rather than methadone. In a comparative study stabilisa- 
tion was achieved using either diamorphine or methadone 
1 mg/mL oral Solutions;1 patients could not identify vvhich 
they had been given. VVhenever signs of physical with- 
dravval were seen lOmL of either solution was given and 
the total am ount over the tìrst 24 hours taken as the 
patient's daily requirement. The mean dose of diamor- 
phine required for stabilisation was 55mg compared with 
36 mg for methadone. Some centtes have given diamor- 
phine in the form of reeíers. Diamorphine has also been 
prescribed vvith m ethadone in the management of 
addicts.2 A systematic review3 that induded this study 
íaỉled to produce condusive results about the eííicacy of 
diamorphíne (alone o r w ith methadone) in mmntenance 
treatment; however, since the studies were not directly

comparable, continued evaluation in dinical studies is 
required. Oral tablets4 and intravenous injection5-4 of 
diamorphine have also been tried in severely dependent, 
treatment-resistant patients.

Breast íeeding has been used to ơeat diamoiphine 
dependence in the offspring of dependent mothers but this 
is no longer considered to be the best method and some 
authorities recommend that breast íeeđing should be 
stopped.

1. Ghodse AH. tí aỉ. Comparison of oral preparations oỉ heroin and 
methadone to stabiỉise opiate misusers as inpaticnts. BMJ 1990; 300: 
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version: BMJ 2003; 327: 310-12. Correction. ibid.; 724. Full version: 
hrtp://www.bmj.com/cg!/reprint/327/7410/310 (accessed 26/06/08)
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Avaìỉabỉe in The Cochrane Database of Systematic Reviews; Issue 2. 
C hichester John Wiley; 2005 (accessed 26/06/08).
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substỉtution ỉor severeỉy addicted opioid users. Addiđion 2006; 101: 
1631-9.

5. March JC. ứ  ai. Comrolled trial of prcscribed heroin in  the treaunent oí 
opioid addỉctỉon. J  Subst Abuse Treat 2006; 31: 203-11.
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ưeatm ent oỉ opioid addictlon. N  Engl J  Med 2009; 361: 777-86.

Pain. ACUTĨ PAJN. Rapid pain relieí may be obtained with 
the intravenous injection of diamorphine. Other routes 
indude the intraspinal route for which dỉamoiphine is 
vvell suited because of its lipid solubility and pharmacoki- 
netics. Epidural doses of diamorphine have tanged to m  
0.5 to 10 mg.1 Analgesia was signiũcantly more prolonged 
and more intense after epidural rather than intramuscular 
ỉnjection of diamorphine 5mg in women who had had 
caesarean section;2 itchịng was reported by 50% of 
patients undergoing epidural analgesia. Epidural diamor- 
phine alone3 or with bupivacaine4 has been used for 
analgesia durìng labour; addỉtion of adrenaline appeared 
to improve the quality and duration of analgesia with 
diamorphine.3 In another study addition of diamorphine 
to bupivacaine produced a high inddence of pruritus and 
drowsiness.5 A study6 of patient-controlled analgesia for 
postoperative pain íound that although epidural diamor- 
phine, used alone or with bupivacaine, reduced the 
analgesic dose requừement. there was little dinical advan- 
tage over the subcutaneous route.

Continuous epidural iníusion of diamorphine 500 micro- 
grams/hour in 0.125% bupivacaine provided postoperative 
analgesia superior to that with either drug alone in patients 
undergoing major abdominal gynaecological surgery.7 A 
similar infusion produced analgesia superior to that vvith 
either epidural bolus injectìon or patient-conưolled intra- 
venous diamorphine in patients undergoing total abdo- 
minal hysterectomy.s However, more patients receiving the 
continuous epidural inhision were hypoxaemic than in the 
other 2 groups.

Diamorphine has also been given inơathecally for 
postoperative analgesia and should be eữective at lower 
doses than with the epidural route because of greater CSF 
concentratíons. Diamorphine 250 or 500 micrograms given 
intrathecally with bupivacaine spinal anaesthesia both 
provided greater postoperative analgesia than bupivacaine 
alone,’ but the inddence of adverse eíỉects, espedally 
nausea, vomiting, and urinary retention, was stỉll high with 
either dose and routine use of this technique was not 
recommended. Intrathecal diamorphine with bupivacaine 
has also been used for analgesia during labour10-11 and 
caesarean section.12' 16 In a study12 in patients undergoing 
caesarean section, intrathecal diamorphine 250micrograms 
showed comparable postoperative analgesia with a 5-mg 
epidural dose and was assodated vvith less postoperaũve 
nausea and vomiting. Other studies1315 found that 
intrathecal diamorphine reduced supplemental analgesic 
requirements during and after caesarean section when 
compared with intrathecal lentanyl. Intrathecal diamor- 
phine 400 micrograms was considered by some14 to be the 
lowest dose required to reduce intraoperative analgesic 
supplementation to belovv 5%; however, lovver doses of 
300 micrograms have been used in practice.14

Diamorphine has been extensively used by cardiologists 
in the UK lor the managemeut of pain in acute left 
ventricular íailure, unstable angina, and myocardial 
infarctíon. It has been theorised that diamorphine may 
offer benelits over morphine because its stimulatory eílects 
at opioid 6 receptors on the myocardium may reduce the 
extent of myocardial damage.17 Evidence to support this 
theory is, however, lacking.
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bupivacaỉne íor analgesia. Br J  Ẳnatsth 1994; 72: 58-61.

6. Gopinaihan c , tí a i  A comparatìve study oỉ paneni-coatroiled epidural 
diamorphine, subcutaneous diamorphine and an epiduraỉ diamocphlne/ 
bupivacaine combinatíon for postoperative pain. Eur J  Anatsthesiol 2000; 
17: 189-96.

7. Lee A. tí  aỉ. Postoperatíve anaỉgesia by continuous extradural ỉnhisỉon oỉ 
bupivacaine and dỉamorphine. Br J Anaesth 1988; 60: 845-50.

8. Madej TH, t í  al. Hypoxaemia and  pain reỉỉeĩ after ỉower abdomỉnal 
surgery: comparison õf extradural and patient-concrolled anaỉgesia. Br J 
Anaaứĩ 1992; 69: 554-7.

9. Reay BA t í  aỉ. Low-dose intrathecal diamorphine anaỉgesỉa followỉng 
major orthopaedic surgery. Br J  Anaesth 1989; 62: 248-52.

10. Kestin IG, t í  ai. Analgesia for labour and deiỉveiy usỉng incrememal 
diamorphine and bupivacaỉne Via a 32-gauge intrathecal catheter. B rJ  
Anaath 1992; 68: 244-7.

11. Vaughan DJA t í  a i  Choỉce of opioid for initiatíoQ o í combìned spinal 
epidural anaỉgesỉa ỉn labour—íenranyl or diamorphine. Br J  Artaesth 
2001;86:567-9.

12. Hatltvocth SP. t í  ai. Comparlson oỉ ỉncrathecaỉ and epiduraỉ dỉamorphine 
ỉor electíve Caesarean sectíon usỉng a combined spinal-epiduraỉ 
technique. B rJ  Anaaứí 1999; 82: 228-32.

13. Covvan CM, tí ai. Comparison oỉ intrathecal ỉentanyỉ and diamọrphine 
ỉn addition to bupivacaine ỉo r Caesarean sectỉon under spìnal 
anaesthesỉa. Br J  Anaesth 2002; 89: 452-8.

14. Saravanan s, tí a i  Minimum dose o{ inưathecal dỉamorphine requừed 
to prevent intraoperatíve supplementatỉon of spỉnal anaesthesỉa for 
Caesarean section. Br J Anatsth 2003; 91: 368-72.

15. Lane s, tí aỉ. A comparison oỉ intrathecal íentanyỉ and diamorphine as 
adjuncts in spinaỉ anaesthesia íor Caesarean sectỉon. Anaathaia  2005; 
60: 453-7.

16. Wrench u .  t í  aỉ. Dose response to inưathecaỉ diamorphine for eỉectỉve  
caesarean section and com pliance wỉth a natìonaỉ audit Standard. ỉ n t j  
Obỉttí Anesth 2007; 16: 17-21.

17. Poullis M. Diamorphỉne and British cardỉology: so we are rígbtl Heart 
1999; 82: 645-6.

CHRONIC PAIN. Patients with chronic opioid-sensltive pain 
are often ưeated with diamorphine given by continuous 
subcutaneous infuslon using a small battery-operated 
syringe driver. The íollovving technique has been 
described.1 Diamorphine hydrochloride 1 g could be dis- 
solved in 1.6 mL of water to give a solution with a volume 
of 2.4 mL (415mg/ml), but the maximum suggested con- 
centration was 250mg/mL. u  the analgesic requirement 
was unknown the following protocol was recommended:
• S tan injections every 4 hours of 2.5 o r 5mg 

diamorphine, or, ư the patient has already been taking 
opioids, a dose that is equivalent to the last dose

• If this is unsatisíactory increase this dose in 50% 
increments until the patient reports even a little pain 
relieí

• Calculate the 24-hour requirement by multiplying by 
six, and start the iníusion at this level

• Increase the 24-hour dosage in the pump by 50% 
inaements until the pain is conơolled. Note that 
requirements may vary from less than 20 mg to more 
thăn 5 g per 24 hòurs

When starting an inlusion it ỉs important not to allovv any 
breakthrough pain. This may be achieved either by starting 
the iníusion more than 2 hours beíore the previous oral 
dose wears off or by giving a Ioading dose injection of the 4- 
hourly requirement.

Although generally free from complications, sterile 
abscess íormation was reported in 2 patients with advanced 
cancer receiving díamorphine by continuous subcutaneous 
iníusions.2

The intraspinal3 and intraventricular4 routes have also 
been used successíully in patients with intractable pain. 
Topical application of diamorphine has also been tried5'4 for 
the conưol of pressure ulcer pain in a small number of 
palliative care patients.

1. Dover SB. Syringe driver in terminai care. BMJ 1987; 294: 553-5.
2. Hoskin PJ, t í  ai. Sterỉie abscess ỉonnation by continuous subcutaneous 

infusion of diamorphine. BMJ 1988; 296: 1605.
3. Baker L tí al. Evolvỉng spinal analgesia praciicc in paỉhative care. Palỉiat 

Míd 2004; 18: 507-15
4. Reeve WG. Todd JG. Intraventricular diamorphine Via an  Ommaya 

shunt íor intractabíe cancer pain. Br J  Anaesth 1990; 65: 544-7.
5. Flock p. Pilot study to determinc the effectíveness of díamorphine gel to 

comrol pressnre ulcer pain. J Pain Symptom Managc 2003; 25: 547-54.
6. Abbas SQ. Diamorphine-lrurasiie dressings ỉor paíníul pressure uicers. J 

Paũ 1 Symptotn Manage 2004; 28: 532-4.

Dependence and Withdrawal
As for Opioid Analgesics, p. 109.1.

Diamorphine is subject to abuse (see under Adverse 
Eữects, Treatment, and Precautions, below).

Diamotphine is used for substitution therapy in the 
management of opioid dependence (see under Uses and 
Administration, above).

Adverse Effects, Treatment, and Precautíons
As íor Opioid Analgesics in general, p. 110.1.

Pulmonary oedema aíter overdosage is a common cause 
of íatalities among diamorphine addicts. Nausea and 
hypotension are claimed to be less cotnmon than vvith 
morphine.

There are many reports of adverse eííects assodated vvith 
the abuse of diamorphine, usually obtalned illidtly in an 
adulterated íorm. . .

Abuse. Most of the reports of adverse eííects with diamor- 
phine involve its abuse. In addition to the Central eííects, 
there are etíects caused by the administratìon methods

The Symbol ® denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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4 8  Analgesics AnH-infỉammatory Drugs and Antipyretics

a n d  b y  th e  a d u l te ra n ts .1'7 T h u s  in  m a n y  in s ta n c e s  it  is d if- 
í ic u l t  to  id en tU y  th 'e  ía c to r  c a u sin g  th e  to x ic ity . M o st b o d y  
S y stem s a re  in v o lv e d  in c lu d in g  th e  im m u n e  System ,3 k id -  
n e y s ,4,5 l iy e r ,‘  re s p ữ a to ry  System ,7' 11 a n d  th e  n e rv o u s  Sys­
te m .17' 17

Other aspects of the Ulicit use of diamorphine indude 
fatal overdose1* and smuggling by svvallovving packages of 
drug15-20 or other methods of intemal bodily concealment.

1. Hendrickse RG, t í  ai. Aũatoxỉnỉ and heroừi. BMJ 1989; 299: 492-3.
2. CDC. Atypỉcaỉ reactíons assodated vrith heroin use: Rve States. January - 

April 2005. MMWX 2005; 54: 793-4. Correctìon. ibid.i 852.
3. Husby G, tí  aĩ. Smooth muscỉe antỉbody in heroin addicts. Artrt ĩnttnt Med 

1975: 83: 801-5.
4. Cunningham  HE. tí  aĩ. Heroin*associated nephropathy. JAMA 1983; 

250: 2935-4.
5. do Sameiro Paria M, tí ai. Nephropathy assoóaied vvith heroin abuse in 

Caucasian pariems. Nephroỉ Diaỉ Transplant 2003; 18: 2308-13.
6. VVeỉỉer ĨVD, tí  ai. Clinical biochemical serologicaL hisiological and 

ulưastructural ĩeatures of liver disease in drug abusers. Cut 1984; 25: 
417-23.

7. Anderson K. Bronchỡspasm and intravenous Street heroin. Lanctt 1986;
ũ 1208.

8. Cygan J. tí  a i  Inhaied heroín-induced status asthmaticus: five cases and 
a review of the ỉiterature. Chat 2000; 1J7: 272-5.

9. Boto de los Bueis A. et at. Bronchial hypeưeacùvUy In paticnts vvho 
ỉnhale heroin mixed vvith cocaine vaporizcd on aluminium íoil. Chat 
2002; 121: 1223-30.

IQ. sporer KA. D om  E. Heroin-related noncardiogenic pulmonary cdcma; a 
case seríes. Chat 2001; 120: 1628-32.

11. w h ale  CI, tí  al. ỉnhaled hcroin causing a liỉe-threatcning asihma 
exacerbation and marked perìpheral eosinophiiia. Br J Hơsp Mfd 2007; 
68: 332-3.

12. Sempere AP. eỉ ai. Spongiíorm leucoencephalopathy aỉier inhaling 
heroin. Lanctí 1991; 338: 320.

13. Rouiet Perex E  tí a i  Toxic ìeucoencephaiopathy aíier heroin ingcsnon 
in a 2%-year-old chỉld. Laneei 1992; 340:729.

14. Zuckerman GB. Neurologỉc complicaũons íollovving intranasal admin- 
istration o ỉ heroín ín an adolescent. Ann Phannacether 1996; 30:778-81.

15. Kriegsteln AR. tí ai. Heroin iỉihalation and Progressive spongiíorm 
leukoencephalopathy. N  Enỹ! J Med 1997; 336: 589-90.

16. Long H. et al. A íatal case of spongiíorm leukoencephalopathy linked to 
'chasing the dragon”. J  Tơxicữl Clin Toxừoỉ 2003; 41: 887-91.

17. Dabby R, et a i  Acute heroìn-related neuropathy. J  Periphtr Nerv Syst 
2006; 11: 304-9.

18. KỉntzP, tí  al. Toxicological data aher heroin overdose. Hum Toxieoỉ 1989; 
8: 487-9.

19. S to v an  A. et ai. Body paclóng—a case repon and review of the 
Uterature. Postgrad Med J  1990; 66: 659-61.

20. Traub SJ, tí  a i  Pediatríc 'body packing*. Arch PtdiatT Adoiae Med 2003; 
157: 174-7

Administration. Although generally free írom complica- 
tions, sterile abscess íormation was reported in 2 patients 
vvith advanced cancer receiving dỉamorphine by continu- 
ous subcutancous inlusions.1 Acute dysphoric reaaions 
have been reported after the use of rpidural diamorphine.2

1. Hoskin PJ, tí  aỉ. Sieriỉe abscess ỉormation by conùnuous subcutaneous 
inỉusỉon of díamorphine. BMJ 1988; 296: 1605.

2. Holder KJ, Morgan BM. Dysphoria aíter extradural dỉamorphine. Br J 
Anaesth 1994; 72: 728.

Breast íeeding. The American Academy of Pediatrícs has 
stated1 that, when used as a drug of abũse by breast-feed- 
ing mothers. diamotphine has caused adverse effects in 
the iníant, notably tremors, restlessness, vomiting, and 
poor íeeding. Hotvever, the BNF considers that diamor- 
phine w hen given in therapeutic doses to a breast-íeeding 
m other is unlikely to affea the breast-fed iníant.

See also Opioid Dependence under Uses and Adminis- 
tration, p. 47.1.

1. American Academy of Pediatrics. The transỉer oí drugs and o ther 
Chemicals im o hum an milk. Pediatria 2001; 108:776-89. [Retữed May 
2010] Correctỉon. ibìd.; 1029. Also available at* http;//aappoỉicy. 
aappubỉỉcations.org/cgỉ/contem/fuU/pediatrics%3bl08/3/776 (accessed
26/06/08)

Hypersensitiviiy. Anaphylaxis occurred in a patient given 
intratkecaì dỉamorphỉne and bupivacaine for surgical 
anaesthesla;1 the authors noted that the patient received 
patient-controlỉed analgesia with morphine shortly after 
the reaction without problem. Subsequent skin prick tests 
identihed diamorphine as the likely causative agent.

1. Gooch L G m nm rn c . AnaphyUxis to intrathecal diamorphine. 
Rausãtatiơn 2006; 70: 470-3.

Phaeochromocytoma. Diamorphine can Iỉberate endogen- 
ous histamine which may in tum  stimulate release of cate- 
cholamines. Its use provoked hypertension and tachy- 
cardia in  a patient with phaeochromocytoma.1 

1. Chaturveđỉ NC, tí  aí. Diamorphine-índuced attack of paroxysmal 
hypertensỉOQ in phaeochromocytoma. BMJ 1974; 2: 538.

Pregnancy and  the neonate. Some reterences'7 to 
diamorphine dependence in pregnant women and the 
eííects on the íetũs and neonatẽ.

1. Pricker HS, Segal s. Narcodcaddiction, pregnancy, and the nevvbom. Am  
J  Dừ Qìiỉầ 1978; 132: 360-6.

2. Osưea EM. Chavei CJ. Perinataỉ problemỉ (excỉuding neonatal 
withdrawal) ỉn m atemal drug addiaion; a study of 830 cases. J Pediatr 
1979; 94: 292-5.

3. Lỉfschitz MH, tí aỉ. Petal and postnacal growth of children bom  to 
narcotic-dependent vvomen. J  Ptdiatr 1983; 102: 686-91.

4. Klenka HM. Babies bom  in a district genera) hospital to mothers takìng 
heroin. BMJ 1986; 293: 745-6.

5. Gregg JEM» tí  a l  Inhaling heroin during pregnancy: ettects on the baby. 
BMJ 1988; 296: 754.

6. Lỉttỉe BB, tí  al. M atem al and (etal eííects oí heroin addiction duríng 
pregnancy. J  Reprod Med 1990; 35: 159-62.

7. M ur SierTa A. tí  ai. A sodadổn entre el consumo de heroína durante la 
gestacíón y anomalías estruCTurales de los cỉỉlos respỉratorỉos en el 
período neonatal. An Esp Pediatr 2001; 55: 335-8.

Interơctíons
For interaaions assodated vvith opioid analgesics, see
p. 111.2.

pharmacokinetícs
Diamorphine hydrochloride is well absorbed from the 
gastrointestinal tract. although this may be erratic, and after 
subcutaneous or intramuscular injection. On injection it is 
rapidly hydrolysed to the active metabolite 6-O-mono- 
acetylmorphine (6-acecylmorphine) in the blood and then 
to morphine (p. 95.3). Oral doses are subject to extensive 
first-pass metabolism to morphine; neither diamorphine nor 
6-aceiylmorphine has been detened in the blood aiter 

Ị giving diamorphine by this route. Both diamorphine and 6- 
Ị acetylmorphine readily cross the blood-brain bam er. 
ị Morphine glucuronides are the main excretion Products in 
ị the urine. A small am ount is excreted in the íaeces. 
ị Reíerences.
ị 1. Boernrr u, tí lỉ/. The meiabolism ữí morphine and In-roin in man. Drug 
Ị Mctab R cv1975; 4: 39-73.
Ị 2. Inturriii CE. tí  al. The pharmacokinetics of heroin in patients iviih 
Ị chronic paln. /V En$! J  Mtd \ 984. 310: 1213-17.
Ị 3. Moore RA. tí ai. Opiate metabolism and exaeũon . BaiUiercỉ Oiit 
Ị Anaesthaioi 1987; 1: 829-58.
• 4. Barreu DA. tí ữỉ. Morphine kinetics aỉter diamorphine iníusion in
! prem aiure nconates. Br J Cỉin Pharmacot 1991; 32: 31-7.
I 5. Girardin F. tí ai. Pharm acokinetio oí high doses of intram uscular and 
ị oral heroìn in narcotic addicts. ơ h ĩ Pharmacol Ther 200Ì; 74: 341-52.
Ị 6. Halbsguth u , trí aỉ. Oral diacetylmorphine (heroin) yields greater 

morphinc biođvailabiỉity than oral morphine: bioavoilability relaied to 
dosage and prior opioid exposure. Br J  ơ in  Phannacol 2008; 66: 781-91.

Adminiỉtration. INHALATÌONAL ROUTE. A literature revievv1 
íound that intranasal diamorphine had a similar pharma- 
cokinetic proíile to that of intramuscular diamorphine. It 
is rapidly absorbed, as a dry powder, vía the nasal mucosa 
although this is not as complete as by intramuscular injec- 
tion; intranasal absorption appeared to be dose dependent.

The pharmacokinetics of inhaled diamorphine íumes 
("chasing the dragon") have been studied2 in diamorphine 
addirts receiving subslitution therapy with diamorphine 
and methadone. Absorption through the lungs occurred 
very rapidly and was vinually complete immediately after 
inhalation; bioavailability was estimated to be about 53%.

1. Kendall JM. U tte r  v s . ỉniranasal diamorphine as an altem ative to 
intram uscular m orphine: pharmacokinetíc and pharmacodynamic 
aspects. Cỉin Phantmcokmtí 2003; 42: 501-13.

2. Rook EJ, tí a i  Population phaimacokinetics oí heroin and its major 
metaboliies. ơin  Pharmacokintí 2006; 45: 401-17.

ÌNĨRASPINAL ROUĨĨ. Diamorphine is much more lipìd-soluble 
and has a more rapid onset and shorter duration of action 
than morphine. Although deacetylation to morphine 
occurs rapidly in the blood it occurs only slowly in the 
CSF aíter inưaspinal injection of diamorphine.1 Aiter 
ìnưathecal injection diamorphine vvas rcmoved from the 
CSF much more rapidiy than morphine.2 Peak plasma 
concentrations of morphine aher epidural diamorphine 
injection were signihcantly higher and were achieved sig- 
niBcantly íaster than aíter epidural injeaion of morphine.5

1. Morgan M. The rational use oí intrathecaỉ and extradural opioids. B rJ  
Anaỉsth 1989; 63; 165-88.

2. Moore A. et aỉ. Spínal ũuỉd kineiics oỉ morphine and hcroin. Cỉirt 
Pharmacoi Ther 1984; 35: 40-5.

3. VVatson J. tí a i  Plasma m orphine concentrations and analgesic eííects of 
lumbar extradural m orphine and heroin. Anesth Attaìg ỉ 984; 63:629-34.

children. Loading doses of either 50 micrograms/kg or 
200micrograms/kg of diamorphine vvere given as an intra- 
venous iníusion over 30 minuies to 19 ventilated neonates 
fol]owed by a continuous iníusion of 15 micrograms/kg 
per hour, and the pharmacokinetics of the Products of 
diamorphine metabolism (morphine, morphine-6-glucuro- 
nide, and morphine-3-g)ucuronide) studied.1 Although 
the overall elimination of moiphine was reduced com- 
pared with adults, the relative contributions of the various 
metabolic routes of morphine remained similar between 
neonates and adults. Data from ihis study dỉd not indicate 
any advantage íor the higher loading dose (see also under 
Uses and Administratỉon, p. 46.3).

1. Barrett DA. tí  ai. M orphine, m orphme-6-glucuronidc and morphine-3- 
glucuronide pharmacokinetics in nevvbom iníants receívỉng diamor- 
phine inỉusions. Br J  Cỉin Phannacoĩ 1996; 41: 531-7.

Preparations
Proprietary Preparalỉons (details are gĩven in Volume B) 

Single-ingredient Preparotions. S\vitz.: Diaphin; UK: Ayendi. 

PhamKKopoeiol Preparotìons
BP 2014: Bupivacaine and Diamorphine lnjection; Diamorphine 
lnjeaìon;
BPC 1973: Diamorphine Linctus.

Diclofenac (BAN, riNNỊ

Dicloíénac; Didoíenaco; Didoíenacum; Diklofenaakki; Diklo- 
fenak; AMKnoộeHaK.
[2-(2,6-Dichloroanilino)phenyl]acetic acid.
CmH 11 CI2N02=296.1 
CAS — ì5307-86-5.
ATC —  DI 1AX18; M01AB05; M02M15; SOIBC03. .
ATC Vet —  Q O !ỈAX18; QMOỈABOS; QM02MỈ5; OS0Ĩ8C03. 
UNII —  144O8QL0LỈ.

Diclofenac Diethylamine IBANM)

Didoĩenac Diethylammonium; Didofenaco dietilamina; 
Diklofenak Dietilamonyum; AuKTOỘeHaK flM3TtviaMMH. 
C,8H22CI2Nỉ 0 2=369.3 
CAS —  78213-16-8.
ATC— D11AX18.
ATC Vet —  OD11AX18. 
um  —  6TGQ3527ÌK

Pharmacopoeias. In Br.
BP 2014: (Dicloíenac Diethylamine). A white lo light beige. 
crystalline powdcr. Sparìngly soluble in vvater and in 
acetone; íreely soluble in alcohol and in methyl alcohol; 
practically insoluble in IM sodium hydroxide. The pH of a 
1% solution in alcohol (10%) is betvvecn 6.4 and 8.4. Store 
in airtight containers. Protect from light.

Diclofenac Epolamine
DHEP; Dicloíenac Hydroxyethylpyrrolidine; flnwioệeHaK 
3nonaMHH.
C,4H,1CI2N02,C6H13N0=411.3 
CA5—  119623-66-4.
ATC —  D11AX18.
ATC Vet —  QD11AX18.
UNI1 —  X5F8EKL9ZG.

Diclotenac Potassium ỊBANM, USAN, rlNNMI

CGP-45840B; Didoíenac-Kalíum; Dicloíénac Potassique; 
Didoíenaco potásico; Dicloíenacum kalicum; Dikloíenaakki- 
kalium; Diklofenak draselná SÙI; Diklofenak Potasyum; 
Dikloíenakkalium; Dikloíenák-kálium; Dikloíenako kalio 
druska; Kalii Diclofenacum; Kanna ÍỊnKnoộeHaK.
Potassium [o-(2,6-dichloroanílino)phenyl]acetate.
CMH,oCI2KN02=334.2
CAS—  15307-81-0.
ATC—  D11AX18.
ATC Vet —  QDl 1AXỈ8. 
um  —  L4D5UA6CB4.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Dicloíenac Potassium). A vvhite or slightly 
yellovvish, slightly hygroscopic, crystalline powder. Spar- 
ingly soluble in water; soluble in alcohol; slightly soluble in 
acetone; Ireely soluble in methyl ủlcohol. Store in airtight 
containers. Protect from light.
USP 36: (Dicloíenac Potassium). pH o( a 1% solution in 
water is betvveen 7.0 and 8.5. Store at a temperature of 20 
degrees 10 25 degrees. Protect Irom light.

Dic!ofenac Sodium (BANM, USAN, rlNNMI 

Diclofenac-Natrìum; Didofénac sodique; Didofenaco sódico; 
Oicloíenacum natricum; Diclophenac Sodium; Diklofenaak- 
kinatrium; Dikloíenak sodná sủl; Diklofenak Sodyum; 
Dikloíenaknatrium; Dikloíenák-nátrium; Dikloíenako natrio 
druska; GP-45840; Natrii Didoíenacum; Haĩpníi ÍỊnKnoộeHaK. 
Sodium [2-(2,6-dichloroanilino)phenyl]acetate. 
C,.Hl0CI2NNaO2=318.1 
CÃ5 —  15307-79-6.
ATC— DUM18.
ATC Vet —  QDỈ1AX18. 
um  —  QTG126297Q.

NOTE. DICL is a code approved by the BP 2014 for use on 
single unit doses of eye drops containing didoỉenac sodium 
where the individual Container may be too small to bear all 
the appropriate labelling iníormation.
Pharmacopoeias. In Chín.. Eur. (see p. vii), Jpn, us, and Viet. 
Ph. Eur. 8: (Didoíenac Sodium). A vvhite to slightly 
yellovvish, slightly hygroscopic, crystalline powder. Spar- 
ingly soluble in vvater; soluble in alcohol; slightly soluble in 
acetone; Ireely soluble in methyl alcohol. Store in  airtight 
containers. Protect from light.
USP 36: (Dicloíenac Sodium). A vvhite to off-white, 
hygroscopic, crystalline povvder. Sparingly soluble in  water; 
soluble in alcohol; practically insoluble in chloroíorm and in 
ether; Ireely soluble in methyl alcohol. pH of a 1 % solution 
in vvater is between 7.0 and 8.5. Store in airtight containers. 
P ro tea hom  light.

All cross-reíerences reíer to entries in Volume A
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Uses and Administration
Didolenac, a phenylacetìc acid derivative, is an NSAID 
(p. 102.3). It is used mainly as the sodium salt íor the relieí 
of pain and inílammation in various conditions: musculo- 
skeletal and joint disorders such as rheumatoid arthritis, 
osteoarthrítis, and ankylosing spondylitis; peri-artlcular 
disordets such as bursitis and tendinitis; soft-tissue disorders 
such as sprains and strains; and other painíul conditions 
such as renal colic, acute gout, dysmenorrhoea, migraine, 
and after some surgical procedures. It has also been used in 
some countries for the management of actinic keratoses and 
fever. Eye drops of didoíenac sodium are used for the 
prevention of intra-operative miosis during cataract 
extraction, for the treatment of inũammation aíter surgery 
or laser treatm ent of the eye, for pain in comeal epithelial 
detects aíter surgery or acddental trauma, and for the reliel 
of ocular signs and symptoms of seasonal allergic 
conjunctivitis.

The usual o ra l or rec ta l dose of didotenac sodium is 75 
to 150 mg daily in divided doses. In the UK the maximum 
dose regardless of route or indication is 150mg daily; 
hovvever, in the USA a maximum oral dose of 200 mg daily 
is allovved in the treatment of rheumatoid arthritis. 
ModUied-release preparations of didoíenac sodium are 
available for oral use. Diđoíenac has also been given in 
equivalent oral doses as. the free add in dispersible 
preparations for short-term treatment up to 3 months long. 
Didofenac is also given orally as the potassium salt. Doses of 
the potassium salt are similar to those for didolenac sodium. 
Didoíenac potassium is also used in the treatment of 
migraine in an initial dose of 50 mg taken at the íirst signs oi 
an attack; an additional dose of 50 mg may be taken aíter 2 
hours if symptoms persist. If necessary íurther doses of 
50 mg may be taken every 4 to 6 hours to a maximum daily 
dose of 200 mg.

D idoíenac sodium may also be given by deep 
intramuscular in jec tio n  into the gluteal m usde in a dose 
oí 75 mg once daily or, if requữed in severe conditions, 
75 mg tvvice daily. Didoíenac sodium may also be given as a 
continuous or intermittent intravenous intusion in glucose 
5% or sodium chloride 0.9% (both previously buííered with 
sodium bicarbonate) or as a bolus intravenous injection. For 
the treatm ent of postoperative pain a dose of 75 mg may be 
given over 30 to 120 minutes or as a bolus injection. The 
dose may be repeated once after 4 to 6 hours if necessary. To 
prevent postoperative pain, an initial dose of 25 to 50 mg 
didoíenac sodium may be given aỉter surgery over 15 to 60 
minutes followed by 5mg/hour to a maximum of 150mg 
đaily. Altematively, the ỉnitiaỉ dose may be given as a bolus 
injection over 5 to 60 seconds folIowed by additional 
injections up to the maximum daily dosage; this may be 
repeated after 4 to 6 hours if necessary although the total 
dose shouỉd not exceed the maximum daily dose of 150 mg. 
The maximum period recommended for parenteral use is 2 
days. D idolenac sodium is also used intramuscularly in 
renal colic in a dose of 75 mg repeated once aíter 30 minutes 
if necessary.

For dosage details in children, see belovy.
Didoíenac sodlum is used as a 0.1% o ph tha lm ic  

so lu tio n  in various situations:
• for the prevention o! intra-operative miosis during 

cataract surgery, it is instilled in the appropriate eye 4 
times during the 2 hours beíore surgery

• íor the treatm ent of postoperative inflammation aíter 
cataract surgery, it is instiiled 4 times daily for up to 28 
days starting 24 hours aíter surgery

• for the control of post-photorefraaive keratectomy pain, 
it is instilled twice in the hour beíore surgery, then one 
drop tvvice at 5-minute intervals immediately after the 
procedure, and then every 2 to 5 hours while awake for 
up to 24 hours

• for pain control after acddental trauma, one drop is 
instilled 4 times daily ỉor up to 2 days

• in the treatm ent of inflammation and discomtort after 
strabismus surgery, one drop is instilled 4 times daily for 
the íirst week; this is reduced to 3 times daily in the 
second vveek, tvvice daily in the third week, and as 
required for the íourth week

• for the conưol of inflammation after argon laser 
trabeculoplasty, one drop is instilled 4 times during the 2 
hours beíore the procedure fotlowed by One drop 4 times 
daily for up to 7 days aíter the procedure

• for the treatm ent of pain and discomfort after radial 
keratotomy, one drop is instilled beỉore surgery followed 
by one drop immediately aíter surgery and then one drop 
4 times daily for up to 2 days

• to relieve symptoms of seasonal allergic conjunctivitis, 
one drop is instilled 4 times daily as necessary

Didoíenac diethylamine is used top ícally  as a gel 
containing the equivalent of 1% of didoíenac sodium for 
the local symptomatic relieí of pain and inflammation; it is 
applied to the aííected site 3 or 4  times daily; treatment 
should be revievved aíter 14 days or aíter 28 days ư used for 
osteoarthritis. A topical spray containing didoíenac sodium

4% is also available; 4 or 5 spraỵs (32 or 40 mg of didofenac 
sodium) may be applied 3 times daily, up to a maximum of 
15 sprays (120mg of didoíenac sodium) daily; treatment 
should be reviewed after 7 or 8 days. A topical solution of 
didoíenac sodium 1.6% is available for the ưeatment of 
osteoarthritis in superíidal joints such as the wrist or knee; it 
is applied in small aliquots to achieve a total of 20 or 40 
drops, depending on the size o£ the joint, and repeated four 
times daily. Dicloíenac is also used in the management of 
actinic keratoses; ỉt is applied twice daily as didoỉenac 
sodium gel 3% ior 60 to 90 days but the optimum 
therapeutic eữect may not be seen until 30 days after the 
end of treatment. Didoíenac epolamine is also used 
topically as a plaster containing the equivalent of 1% of 
didofenac sodium for local symptomatic pain relieí in ankle 
sprain and epicondylitis. In the ưeatment of ankle sprain, 1 
plaster is applied once daily for a maximum of 3 days and for 
epicondylitis, 1 plaster is applied tvvlce daily for a maximum 
of 14 days.

Didofenac is available as a combination preparation with 
misoprostol (p. 2140.3) íor patients at tisk of NSAID- 
induced peptic ulceration.

Adminiỉtration. INCHWREN. In children aged 1 to 12 years 
the licensed ƯK oral or rectal dose of didofenac sodium for 
juvenile idiopathic arthritis is 1 to 3 mg/kg daily in divided 
doses. In children aged 6 to 12 years didoíenac sodium 
may also be given rectaily for the treatment of aa ite  post- 
operative pain, either alone or as an adjunct to opiate 
therapy; a usual dose is 1 to 2 mg/kg daily in divided doses 
for a maximum of 4 days. The parenteral route is not 
licensed for use in đúldren although it has been used (see 
belovv).

The BNFC suggests slightly different doses of didofenac 
sodium: in the management of rheumatic disease, induding 
juvenile idiopathic arthritis, in children from 6 months to 18 
years of age, it recommends an oral dose of 3 to 5 mg/kg 
daily, in 2 or 3 divided doses. For relieí of mild to moderate 
pain and inHammation in. ỉor example, soft-tissue disorders, 
the recommended oral or rectal dose in children hom  6 
months to 18 years of age is 0.3 to 1 mg/kg given thrce times 
daily; children 2 to 18 years of age may be given a similar 
dose once or tvvice daily by intravenous infusion or deep 
intramuỉcular (gluteal) injection for up to 2 days for 
postoperative pain. Rectal doses may also be given for 
postoperative pain to children from 6 months to 18 years of 
age, according to body-vveight, for a maximum of 4 days: 
those vveighing 8 to 12 kg may be given 12.5 mg twice daily 
and heavier children 1 mg/kg three times daily.

Regardless of route or indication, a maximum daily dose 
of 150 mg should not be exceeded.

Didolenac potassium has also been used in children aged 
over 14 years for the treatment of rheumatic disease, 
musculoskeletal disorders, and postoperative pain; it is 
gi ven in an oral dose of 75 to 100 mg daily in 2 or 3 divided 
doses.

TOPICAL Relerences to the use of plasters providing sus- 
tained topical release of didoíenac epolamine,1'6 and 
revievvs of the use of a topical solution of didoíenac vvith 
dimethyl sulloxide to treat osteoanhritis.7-* The latter was 
íound to be effective and better tolerated than oral use.

1. Galeazzi M. Marcolongo R. A placebo-controUed scudy of the eííicacy 
and tolerability of a nonsteroidaỉ anti'inflamtnatory drug. DHEP piaster, 
in inílammatory peri*and extra-articular rheumatoỉogical diseases. 
Drugs Exp Cỉin R a  1993; 19: 107-15.

2. Dreiser RUTisne-Camus M. DHEPpiasters asa  tupical treatm ento íknee 
osteoarthritis—a double-blind piacebo-conirolled study. DruiỊS Exp Cỉin 
R a  1993; 19: 117-23.

3. Aííaiiati G. tí  aỉ. Ef!eas of topỉcal didoíenac (DHEP plaster) on skin. 
subcuiis and m usde pain (hresholds in subjects wúhoui spontaneous 
pain, DruỹS Exp Clin Ra  2001; 27: 69-76.

4. lcnoure P-J. évaỉuatỉon d 'un  ami-inílammatoire non stcroídien topìque 
dans le iraitem ent de la duuleur et de ['innammaiion: exemplc de Flector 
Tissugel 1 % dispositií local bioadhésií de didoíénac épolamine. Prast 
Med 2004; 33: 10-13.

5. Briỉhlmann p. et al. ShorMerm treatm ent wíth topical didoíenac 
epolamine plaster ỉn patients with sympỉomatic knee osteoarthrítis: 
pooted anaỉysis oỉ two randomised ciinicaỉ studies. Curr Med R a opin 
2006; 22: 2429-38.

6. Alessandii F, t í  ai. Topical dlcloíenac patch ỉor postoperative wound paỉn 
ỉn laparoscopic gynecòỉogỉc surgery: a randomized ítudy. J  Minim  
ỉnvaùve Gynecol 2006; 13: 195-200.

7. Tovvheed TE. Pennsaid therapy for osteoarthntỉs of the knee: a 
systematic revievv and metaanaỉysis o ỉ randomized controlled tríaỉs. J  
Rheumatoi 2006; 33: 567-73.

8. Moen MD. Topical didoíenac solutỉon. Drugs 2009; 69: 2621-32.

Actinic keratoses. Didoíenac sodium 3% in hyaluronic 
add  gel is used1'5 in the treatment of actinic keratoses (see 
Basal Cell and Squamous Cell Cardnoma, p. 714.2), and a 
meta-analysis4 found it to be of beneíĩt, despite previous 
concems that the preparation may not be signiBcantly 
more eKective than hyaluronic ad d  gel alone.5 An open- 
label comparison involving 30 patients with multiple acti- 
nic keratoses suggested that 90 days of treatment with 
didoíenac sodium 3% gel (to lesions on one side of the 
face and scalp) was better tolerated, but slightly less effec-

tive, than 28 days of treatment with ũuorouradl 5% 
cream (to Iesions on the other side).4

1. Riveis JK, McLean DL An open study to assess the eổicacy and saỉety of 
topical 3% dỉcỉoíenac in a 2.5% hyaỉuronỉc add  gel for the treatm ent of 
actỉnic keratoses. A nh Dermatol 1997; 133:1239-42.

2. Rỉvers JK, t í  a i  Topical treaanen t of actínỉc keratoses with 3.0% 
didofenac in 2.5% hyaluronan gel. Br J  Dermatoi 2002; 146: 94-100.

3. ulrích c et aỉ. Treatment oỉ multỉple actínỉc keratoses with topical 
didoỉenac 3% gei in organ transpỉant redpỉents: a serỉes oí six cases. BrJ  
Dematol 2007;156 (sùppl ỉ) ;  40-2.

4. Pirard D. eĩ aỉ. Three percem dỉdoỉenac ỉn 2.5% hyaỉuronan geỉ in the 
trcatment oi actinỉc keratoses: a meta-analysỉs oỉ the recenỉ studies. A nh  
Dermatol R a  2005: 297: 185-9.

5. Mc£wan LE. Smith JG. Topicaỉ dÌdofenac/hyaluronlc add  gel in the 
treatment of solar keratoses. Austraiũs 3 Dermatoi 1997; 38: Ỉ87-9.

6. Smith SR. t í  ai. Biỉateraỉ comparỉson o( the efficacy and tolerability of 
3% dỉdoỉenac sodỉum gel and 5% 3-fluorouradl cream in the treatment 
of aainic keratoses oỉ the ỉace and scaỉp. 3 Drvgs Dermatol 2006; 5:156-9.

Pain. Reviews.
1. McConnack PL. Scott Lỉ. D idoỉenac sodỉum injectíon (Dylojea): in 

postoperatíve pain. Drugs 2008; 68: 123-30. Cỡrrecúon. ữrid.; 801.
2. Derry p. tí  ai. Single dose oral didoỉenac for acute postoperatìve paỉn in 

aduỉts. Avaỉỉable in The Cochrane Database oỉ Systemaúc Reviews; Issue 
2. Chỉchester. John Wiley; 2009 (accessed 09/09/09).

3. Standỉng JF, tí ai. Didoỉenac for acute paỉn ỉn chìỉdren. Avaỉlable in The 
Cochrane Database of Systematỉc Revlews; Issue 4. Chíchester. John 
Wlỉey; 2009 (accessed 18/03/10).

Adverse Effects and Treaừnent
As for NSAIDs in general, p. 104.3.

There may be paũi and, occasionaily, tissue damage at 
the site of injection when didoíenac is given inơamuscu- 
larly. Didoỉenac suppositories can cause local irritation. 
Transient buming and stinging may occur vvith didoỉenac 
ophthalmic solution; more serious comeal adverse eổects 
have also occurred (see Eííects on the Eyes, p. 50.1). Topical 
preparations of didolenac, such as plasters and gel, may 
cause application site reactions.

Incidence of adverse effeds. A review of worldwide clini- 
cal studies with didoíenac1 has reponed the inddence of 
drug-assodated adverse eổects to be about 12%; about 
16% of patients who had adverse eííects stopped tteat- 
ment (a ũgure corresponding to about 2% of the entire 
patient sample). The most írequently reported adverse 
effects were gastrointestinal and were reported in 7.6% of 
patients. CNS-related adverse eữects were reported in 
0.7% of patients and allergy or locíd reactions in 0.4%. 
This and other revievvs2 have shovvn that adverse eữects 
assodated with didoíenac are usuaỉly mild and ưansient 
and appear to be unrelated to the dose given.

The inddence of adverse eííects in  children is similar to 
that in adults.5

1. Wiỉỉken$ RF. Woddwide dỉnỉcal saícty experỉence with didoíenac. 
Semin Arthritừ Rheum 1985; 15 (suppỉ ỉ); 105-10.

2. Small RE. Didolenac sodium. ữin Phann 1989; 8: 545-8.
ì .  Sunding JF, It al. Prospcaive obscrvaáonal study of ađvcrse drug 

reactíons to dỉdotenac ìn chỉldren. Br J  Clht Phamưưol 2009; 68; 243-51.

Effects on ihe blood. Results of a large survey undertaken 
to assess the relation between agranulocytosis, aplastic 
anaemia, and drug exposure indicated that didoíenac was 
signiBcantly assodated vvith aplastic anaemia, providing 
an estimated teníolđ increase In risk.1 There are reports oi 
other haematological abnormalitíes induding haemolytic 
anaemia,13 thrombocytopenia,4’5 neuưopenia,’ and 
agranulocytosis6 occurring in patients given didoíenac.

Localised spontaneous bleeding,7 bruising,8 inhibition of 
platelet aggregation,7 and prolonged bleeding time* have 
been reported.

1. Tlie ỉmematỉonaỉ Agranulocytoùs and Apỉastic Ancmia Study. Risks of 
agranulocytosis and aplastỉc anemia: a first report of their reiation to 
drug use with specỉal rcíerence to analgesỉcs. 3AMA 1986; 256: 1749-57.

2. López A, et a i  Autoimmune hemolytic anemia induced by dicloíenac. 
Ann Phamtacothcr 1995; 29: 787.

3. Ahrens N. tí a i  Mỉsđiagnosis in patienis with didoĩenac-induced 
hemolysis: new cases and a concise revicvv. Am 3 Htmatol 2006; 81 :128-
31.

4. George s. Rahi AHS. Thrombocytopenia assotíated vvith dỉcỉoíenac 
therapy. Am 3 Health-Syst Pharm 1995, 52:420-1.

s. Kim HL Kovacs MJ. Didoỉenac-assodated thrombocytopenia and 
neutropenia. A m  Pharmacother 1995; 29:713-15.

6. Colomina p, Garda s. Agranulocytosỉs caused by didoíenac. DỈCP Ann 
Phannacother 1989; 23: 507.

7. Príce AJ, Obeid D. Spontaneous non-gastrointesũnal bleeding assodated 
with didoíenac. Lanat 1989; ỉỉ: 1520.

8. Khazan u , tí  aỉ. Didoíenac sodỉum and bruisỉng. Ann ỉntem Med 1990; 
112: 472-3.

Effects on the cardỉovascular System. For a discusslon oỉ 
the cardiovascular eííects of NSAIDs, induding didoíenac, 
seep. 105.1.

Effeds on eledrolytes. A syndrome resembling the 
syndrome of inappropriate antidiuretic honnone secretion 
has been reported in elderly women given didofénac.l ỉ 
Also the UK CSM had received a report of íatal hyponatr- 
aemia in another elderly woman.2

1. Petetsson L t í  al. W ater intoxỉcaúon assodated with non-steroidal 
antỉ-inOammatory drug therapy. Acta Med Scand 1987; 221 :22Ỉ-3 .

2. Cheung NT, t í  al. Syndrome of inappropríate secreúon o í antídỉuretic 
hormone ỉnduced by dỉdoỉenac BMJ 1993; 306: 186.

The Symbol t  denotes a preparation no longer actively marketed
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Effects on the eyes. A pađent who had been ta láng oral 
didoíenac for several years and had increasingly com- 
plained of dry, gritty eyes noticed that eye iiiitatìon disap- 
peared within 3 days when dicloíenac had to be stopped 
becaụse oỉ gastxointestinaỉ eữects.1

Ocular dicloỉenac and relateđ drugs have been implica ted 
in reports of comeal toxidty. Ulceratìon of the conjunctiva 
or comea, comeal or sderal melts, and periorations have 
been reported in patients using dicloỉenac eye drops, 
particularly aíter cataract surgery.1"5 Keratitís and períora- 
tions were also reported vvith ketorolac eye drops,4 although 
less ữequently. For mention of comeal melting with 
bronưenãc seẽ p. 30.1.

1. Reỉd ALA, Henderson R. Didoíenac and dry, irritable eyes. Med J  Aust 
1994; 160: 308.

2. U n J C  ol. Comeal melting associated vvith use of íopical nonsteroidal 
anti-inílammatory đrugs aíter ocular surgery. Arch Ophíhaỉmoỉ 2000; 
118: 1129-32.

3. Congdon NG. tí  ai. Comeal complicaũons assotíaied with topical 
ophthalm ic use oC nonsteroidal antỉinílammatory drugs. /  Cataract Rcfraa 
Surg 2001;27:622-31 .

4. Guidera AC, tí  aỉ. Keratítis. ulceration, and períoration assoeiated vviih 
topỉcai nonsieroidal anti'inflam m atory drugs. Ophthalmology 2001; 108: 
936-44.

5. Flach AJ. Comeaỉ mclts assodated wiih topically applicd nonsicroidal 
anti-inflammatory drugs. Trani Am Ophthahnoì 5or 200]; 99: 205-10.

Effects on the gasiroinieỉtinal tract. The most treqụeni 
adverse eỉíects reported in patients given diclolenac sys- 
temically are gastrointestinal in nature. Typical reactions 
indude epigastric pain, nausea, vomiting, and diaưhoea. 
Rarely peptic ulcer and gastrointestỉnal bleeding have 
occurred. Didoíenac has also been implicated as the causa- 
tive agent in colonic ulceration,1 small bowel períoration.2 
and pseudomembranous colitis.3 Dicloíenac suppositories 
may cause local reactions su ch as itching, buming. or 
exacerbation of haemorrhoids.

1. C anon J, tí ai. Coionic ulceratỉon and bleeding during dicloíenac 
therapy. N Engỉ J  Mai 1990; 323: 135.

2. Deakỉn M, t í  ai. Small bovvel pcrloration associated vvúh an excessive 
dosc oí s!ow release didoíenac sodium. BMJ 1988; 297: 488-9.

3. Gentric A, Pennec YL Didoíenac-induced pscudomembranous colitis. 
Lanat 1992; 340: 126-7.

Effeds on the lũdneys. Renal papillary necrosis' and 
nephrotic syndrome2-* have been reported in patients tak- 
ing didoíenac. See also Eííects on Electrolytes, p. 49.3.

1. Scott SJ. t í  al. Renal papuiary neơosis assođated with didoỉenac 
sodium. BMJ 1986; 292: 1050.

2. Betm GDM, tí  ai. Isolated minimal change nephropathy assodated vvith 
dỉdofenac BMJ 1987; 295: 182-3.

3. Yinnon AM, tí  ai. Nephroúc syndrome assoóated vvith didoỉenac 
sodiuro. BMJ 1987; 295: 556.

4. Tattenaỉỉ J. tí aỉ. Membranous nephropathy assotíated vvith didoíenac. 
Postgraắ Med J  1992: 68: 392-3.

Effects on the liver. Elevations of se rum aminoưansterase 
activity and dinỉcal hepatitís,1'8 induding íatal tulminant 
hepatitis2-5 have occurred in patients taking didoíenac. 
There has also been a case repon of hepatorenal damage 
attributed to didoíenac.’ Analysis10 of 180 of the cases of 
didoỉenac-assodated hepatic injury received by the FDA 
betvveen November 1988 and June 1991 suggested an 
increased risk of hepatotoxidty in íemale patients and 
those taking didoíenac for osteoarthritis. Hepatotoxidty 
had been detected vvithin 6 months of starting didoíenac 
in 85%. of the patients. The biochemical pattem  oĩ ứỹury 
was hepatocellular or mixed hepatocellular in 66%. of 
patients and cholestadc injury was íound in 8% of 
patients. Signs of hypersensitivity were uncommon and it 
was considered that the mechanism of hepatic injury was 
likely to be a metabolic idiosyncratic reaction rather than 
due to intrinsic toxidty of didoíenac.

1. Dunk AA, tí  a i  Didoícnac hepatitis. BMJ 1982; 284: 1605-6.
2. Brecn EG, t í  aỉ. Fatal hepatitis assodated with dicloíenac. Guí 1986; 27: 

1390-3.
3. Scbapira D, tí  ai. D idoỉenac-ỉnduced hepatotoxidry. Poỉĩgrad M td J 

1986; 62: 63-5.
4. Ryley NG. t í  aỉ. D idoíenac assodated hepatitis. Gut 1989; 30: A708.
5. Helígott SM. et al. Didoíenac-assodated hepatotoxiđcy. JAMA 1990; 

264: 2660-2.
6. Purceỉỉ p, tí ai. D ỉdoĩenac hepatitis. Gut 1991; 32: 1381-5.
7. Bhogaraju A. et aỉ. Didoíenac-assoòated hepaùiis. South MedJ 1999; 92: 

711-13.
8. Greaves RRSH. t í  ai. ỉnadvertent didoíenac rechaỉlenge írom generic 

and  non-generic preicribing, leading to livcr transplanĩatỉon íor 
ỉu ỉm inant lỉver íailure. Eur J  Gastroenterol Hepatoỉ 2001; 13: 71-3.

9i Dỉggory p, t í  aỉ. Renaỉ and hepatic impairmcm in association vvith 
dỉdoỉenac adm ỉnisưation. Postgrad Med ]  1989; 64: 507-8.

10. Banks AT, t í  a i  Dỉdữlenac-assoáated hepatotoxidry: analysis o í 180 
cases rcponcd to the Food and Drug Admùiisưation a* adverse reactions. 
Hepatolõgy 1995; 22: 820-7.

EHects on the skin. Selí-Iimiũng skin reaaions such as 
rạsh or pruritus may occur in patients given didoíenac. 
More serious skin reactions atưibuted to didoỉenac 
indude bullous dermatìtis1 and erythenia multiĩorme.2'3 
Local ừritation and necrosis have occurred on intramuscu- 
lar inịection of didoíenac.4*7

1. Gabrỉelseo T0, tí  ai. Drug-induced buỉlous dermatosis vvith linear IgA 
deposits along the  basem em  membrane. Aeta Derm Vmereol (Stocklt) 
1981; 61: 439-41.

2. Morris BAP. Remtulỉa ss. Erythema rmtitUonne major íollovvỉng usc of 
didỡỉenac. Can Med Assoc J 1985; 133: 665.

3. Young J. Erythema m ultiíorm e-like eruption as a resuỉt of 'Solaraze' 
treatmenL J  Dermatol Trtat 2003; 14: 189.

4. Stricker BHC. van Kasteren BJ. D idoỉenacdnduced isoìated myonecrosis 
and the Nlcolau syndrome. A m  Intem Med 1992; 117: 1058.

5. Pỉllans PL 0 'C onnor N. Tissue necrosis and necrotỉsỉng ỉascỉitỉỉ aỉter 
ỉntramuscuìar admỉnistratìon oỉ d ĩd o ĩenac  Ann Pharmaeother 1995; 29: 
264-6.

6. Ezzedine K, tí  al. Nicolau synđrom e foỉlowlng didoĩenac admỉnistratìon. 
Br 3 Dermatoi 2004; 150: 385-7.

7. Mutalỉk s. Belgaumkar V. Nicolau syndrome: a report of 2 cases. J Drugs 
Dermatoỉ 2006; 5: 377-8.

Hypersensitivity. Aspirin-sensitive asthmatic patients have 
developed reaaions (rhìnoưhoea, tìghtness oí chest, 
vvhceáng, dyspnoea) when challenged with dicloíenac in 
doses of 10 to 25 mg1 and the UK CSM has received a 
report of an aspirin-sensitive patient who died ừom acute 
asthma 4 hours after a single 25-mg dose oĩ dicloíenac.2 

Anaphylactic shock has been reported.5
1. SĩCĩtklik A. ttal. Asthmaticattacks induced in aspirín-sensiiivc paiients 

by dicloỉcnac and naproxen. SAU 1977: 2: 231-2.
2. CSM/MCA. Avoid all NSAIDs in aspirin-sensitivc patients. Citrrcnt 

Probỉems 1993; 19: 8. Also availablc at: http://www.m hra.gov.uk/hom e/ 
idcplg?ldcService»GET_F!LE&dDocName=CON2024455&RevisionS- 
electi(tnMeihod=L.uestRelcased (aceessed 01/11/07)

3. Dux s, t'f al. A n ap lty laơ ic  shock  in d u c ed  hy d ic lo icnac . BMJ 1983; 286: 
1861.

Precautions
As for NSAIDs in general. p. 107.1.

Systemic diclolenac is contra-indicated in patients vvith 
moderate to severe heart lailure (NYHA class n to IV). 
ischaemic heart disease, peripheral arterial disease, or 
cerebrovascular disease. It should be used with caution in 
patients vvith signiíicant risk tactors íor cardiovascular 
events such as hypertension, hyperlipidaemia, diabetes 
mellitus, and smoking. Systemic diclolenac is also 
contra-indicated in patients with severe hepatic or renal 
impairment.

In addition , use of in trav en o u s d icloíenac is 
contra-indicated in patients vvith moderate or severe renal 
impairment, hypovolaemia, or dehydration; it should also 
not be given intravenously to  patients with a history of 
haemoưhagic diathesis, cerebrovascular bleeding (indud- 
ing suspeaed), or asthma nor in patients undergoing 
surgery with a high risk of haemorrhage.

Ophthalmic prepararions containing didoíenac should 
not be used by patients who w ear solt contact lenses.

Breast leeding. Dicloíenac is distiìbuted into breast mìlk 
although the BNF considers the amount to be too small to 
be harmful to breast-fed iníants.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassưies dicloíenac as prob- 
ably porphyrinogenic; it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Drug Datdbasc íor Acute Porphyria. Available ai: hỉtp://www. 
drugs*porphyria.org (accessed 23/10/11)

Veterinary use. Veterinary use oi didoíenac in cattle in 
South Asia has been assodated with severe decline in the 
numbers of vultures, to vvhom the residues are highly 
toxic ư they consume the carcasses.1-2 Meloxicam (p. 86.3) 
has been suggested as an altemative.

ỉ. Shult: s. tí aỉ. Diclotcnac poisoning is widespxead in dedining vulture 
populations across the Indian subcontinent. Proe Biol Sà  2004; 271 
(súppl 6); S458-S460.

2. Sharp D. Meloxicam to prevent rabies? Lanctí 2006; 367: 887-8.

Interactions
For interactions assodated with NSAIDs, see p. 107.3.

Dicloíenac should not be given intravenously to patients 
already receiving other NSAIDs or anticoagulants including 
lovv-dose heparin.

Ciclosporin. Deterioration in renal function has been 
attributed to the use of didoíenac vvdth ddosporin.1 
Increased concentrations of dicloíenac were also noted 
with dclosporin;2 Ucensed p ro d u a  iníormation for đđos- 
porin recommends that the dosage of didoíenac should be 
reduced by about one-half when the two are given 
together.

1. Branthvvaitc Jp. Nichoỉls A. Cydosporin and dido/enac interaCTĨon in 
rheumatoid anhritis. Lanat 1991; 337: 252.

2. Kovarik JM, tí  al. Cydosporíne and  nonsicroidal antiinỉlammatory 
drugs: exploring potential drug in te raa ions and their implications ỉor 
the ưeatm ent of rhcumatoid anh rìtis .y  Ciin Pharmacoi 1997; 37:336—43.

Corticosteroids. Concomitant use of ophthalmic prepara- 
tions containing didoíenac vvith those containing corticos- 
teroids in patients with signiíicant pre-existing comeal 
inllammation may increase the risk of developing comeal 
complications.

Diuretics. Deterioration in renal ĩunction has been attribu • 
ted to the use of dlcloíenac with triamterene.1 
1. Hărkõncn M, £kblom-Kullbc[j s. Keversible deterioration o( ren. I 

íunction aíter didoíenac in patient receìvỉng triamterene. BMJ 19 8 t; 
293: 698-9.

Gastrointeslinal drugs. A decrease in the plasma concen 
tration of didolenac has been reported1 when given afte ■ 
sucraựate.

1. P edraaoli J, tí  ai. Short-term  sucralỉate adminisiratíon aliers potassiur I 
d idoíenac absorption in healthy male volunteers. Br J  Clin pharmact' 
1997; 43: 104-8.

Lipid regulating drugs. Colestyramine appears substantialh 
to reduce the bioavailability of dicloíenac when the tw< 
drugs are given together;1 colesúpo! produces a similar bu 
smaller elíect.

1. a!*Balla SR. tí al. The effect5 of cholestyramine and colestipoi on th 
absorptìon of dỉcloíenac in man. ỉnt J  Cỉin Pharmacol Ther ì 994; 32: 441
5.

Misoproslol. The plasma concentration of dicloíenac vva 
reduced when it was gi ven as a 100-mg dose daily in thi 
form of a moditied-relcase preparation to subjeas receiv 
ing misoprostol 800 micrograms daily.1 Use together vva 
also associated with an increase in the incidence an< 
severity of gastrointestinal eííeas. Studies by the manuíac 
turer2 had íailed to find any signiíicant pharmacokinetii 
interactions betvveen dicloíenac and misoprostol wher 
gi ven in a íormulation containing dicloíenac 50 mg ant 
misoprostol 200 micrograms.

1. Dammann HG, tí  at. Diííerenttal díecis of misoprostoi and raniúdỉnc or 
the pharmacokinetícs oí didotenac and gasưointesrìnal symptoms. B r. 
ƠĨH Pharmacol 1993; 36: 345-9.

2. Karim A. Pharmacokinetics of dỉdoỉenac and misoprostol wher 
administered alone or as a combination product. Drugs 1993; 45 (supp 
1): 7-14.

Parasympathomimerics. Licensed product inỉormation ÍO! 
acetylcholine chloride ophthalmic preparations has statec 
that there have been reports that acetytcholine and carbacho 
have been ineffective vvhen used in patients treated w iữ 
topical (ophthalmic) NSAIDs.

Pharmacokinetics
Didoíenac is rapidly absorbed when given as an oraì 
solution, sugar-coated tablets, rectal suppository, or by 
intramuscular injection. It is absorbed more slovvly when 
given as enteric-coated tablets, espedally when this dosage 
form is given with food. Although dicloíenac given orally is 
almost completely absorbed, it is subjea to [irst-pasỉ 
metabolism so that about 50% of the drug reaches the 
systemic drculation in the unchanged form. Dicloíenac is 
also absorbed percutaneously. At therapeutic concentra- 
tions it is more than 99% bound to plasma proteins. 
Dicloíenac penetrates synovial Iluid vvhere concentrations 
may persist even w hen plasma concentrations íall; small 
amounts are distributed into breast milk. The termina] 
plasma half-Iife is about 1 to 2 hours. Didoíenac is 
metabolised to 4'-hydroxydidofenac, 5-hydroxydiclofenac, 
3'-hydroxydidofenac, and 4',5-dihydroxydidofenac. It is 
then excreted in the form of glucuronide and sulíate 
conjugates, mainly in the urine (about 60%) but also in the 
bile (about 35%); less than 1% is excreted as unchanged 
didoíenac.
Reíerences.

1. FowIer PD, et aí. Plasma and  synovỉal íìuíd concentraùons oí dicloíenac 
sodium and íts m ajor hydroxylated metabolites duríng ỉong-ierm 
treatm ent oí rheum atoid arthritis. E u rJơ in  Pharmacoi 1983; 25:389-94.

2. Maggi CA. et al. Comparative bioavailabiliry oí diđolenac hydro- 
xyethylpyrrolidine vs dido íenac sodium in man. Eur J  Cỉirt Pharmacoi 
1990; 38: 207-8.

3. Davies NM, Anderson KE. Clinical pharmacokinetics o í didoỉenac: 
therapeutic insights and piưalls. Clin Pharmacokineí 1997; 33: 184-213.

4. Brenner ss, tí ai. In lluence oí age and cytochrome P450 2C9 genotype 
on the  steady-state disposition of didoíenac and ceỉecoxib. Clin 
Pharmacokỉntí 2003; 42: 283-92.

5. Hinz B, tí al. Bioavaiỉabilỉty of didoỉenac potassium at ỉow doses. Br J 
ơ in  Pharmacoỉ 2005; 59: 80-4.

6. Standing JF, tí al. Popuỉation pharmacokinetics of oraỉ didoỉenac ỉor 
acute pain in chũdren. B rdC lin Pharmacoỉ 2008; 66: 846-53.

7. M iyatake s, tí al. Randomized dinical comparisons of didofenac 
concenưation in ỉhe soft tissues and biood plasma between ỉopical and 
oral applications. B rJ  Clin Pharmacoỉ 2009; 67: 125-9.

Preparations
Proprietary Preparationỉ (details are given in Volume B)
Single-ingredient PreparaHonỉ. Arg.: Ainedil; Aldoron NF; Algi- 
der; Algioxib; Anallex; ATM 101; Atomo Desinílamante Geldic; 
Banoclus; BefoI; Blokium Prostt; Blokium; CalmoDex; Curin- 
ílam VL; Curinllam; DFN; Diastone; Didac DidoCIab; Didoge- 
sic; Diclogrand; Diclolabsa; Diclolam; Didomai; Didonex; 
Didoreumol; Diíenac Forte; Diíenac; Dilamt; DioxaDex Protect; 
Dioxallex; Disipan; Distec; Dolo Tomanil; Doloỉenac Dolonei- 
ton Dolvan; Doxưan; Excelentia Analgesico; Fabonemf; Flexin; 
FIexiplen; FIogolisin; Fluxpiren; Gel Antiinllamatorio; Gentìsa- 
lyl; Iglodine; Imanol; Ingedolt; Kamoxt; Kinalgin; Klonaíenac; 
Levedad; Lorbilenac; Metaflex NF; Miocalmt; NalgiHex; Natura 
Fenac Norviken; Oxa; Oxaprost: Pronix; Quer-Out; Rati Salil 
D; Reumosan; Rodinac; Salicrem Forte; Silfox; Tomanil; Vesa-

All cross-reíerences reter to entries in Volume A
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lion; Viariril NF; Vimultisa; Virobron Gel; Virobron NF; Vol- 
forte; Voltaren Colirio; Voltaren Migrat; Voltaren; Xedenol; 
Austral.: Arthrotec; Clonacỷ; Dencorub Anti-Indammatory; 
Didact; Didohexalt; Dinact; Fenac; Imdac; Solaraze; Vidolen; 
Voltaren Ophtha; Voltaren; Voltíast Austria: AlgeBt: Arthrotec 
Dedolor; DeBamat; DidacHexal; Didobene; Didotnelan; Didos- 
tad; Didosyl; Dolostrip; Dolpasse; Flector; Solaraze; Tratul; Vol- 
tadol; Voltaren; Belg.: Arthrotec Catadam; Didoabak; Dido- 
fastf; Didofemedf; Diđotop-)-; DocdicIofef; Flecton Kinespir; 
Motilene; Polyílam; Voltapatch; Voltaren; Braz.: Arữen; Belía- 
ren; Benevran; Bioíenac; Cataílam; Cataỉlex; Catadexym; Cina- 
dan; Cinatil; Cloíenak; Cloíenid; Deltadogin; Deltaren; Didac 
Dido P; Diđodogd; Didogenom; Didonaco; Didonax; Didonil; 
Diclosodico+; Didostir; Didoton; Dioxaỉlex; Dnaren; DorOan; 
Dorgen; Dryltac; Fenaflan; Fenaren; Fenburilf; Fisioren; Fla- 
donf; Flamatrat P; Flanakinf; Flanaren; Flodin Duo; Flogan; 
Flogiren; Flotac; Iníladex; Inflamax; Kindarent; Maxilerg; Neo- 
coáán; NeotaBan; Neotaren; Olfenf; Ortoũant; Poltax; Proben- 
xil: Prodotenacot; Sodix; Still; Tekaílex; Vendrex; VolBanil; 
VoItaBan; Voltaílex; Voltaren Colirio; Voltaren: Voltrix; Zotac; 
Canad.: Apo-Dido; Axthrotec; Novo-Dưenacỷ; Nu-Dido; Penn- 
said; Pro-Dido; Voltaren Ophtha; Voltaren; chile: 3A Ofteno; 
Amofen; Axtren; Autdol; Cataílam; Deílamat; Didac; Didota- 
ren; Dicogel; Elitìran; Exílamt; Flamesan; Flecton FIotac; Klaíe- 
nac Lertus; Merpal; Oftic; Pirexyl; PiroAam; Pro Lertus; Sipirac 
Turbogesic; Voltaren; china: Aofen (Ỉ&3F); Apo-Dido (M5Ỉ); 
Arthrotec (íS#ĩĩ£); Bi Si Fu chen Jing (JI5c); De Fu
Ka (tạa'-£); Di1 Fu Xin (ìấ&fo): Di Pu (» * ) ;  Didac (ÌÉ £ *  
3l); Dilene Diínal (ÌẾ&Ỉ&); Digen (iấíẵ); Fei Ya Ning
(lí3 E Í); Fei Yan ( #  s  )f; Fen Di Ning (3 fiẩ t) ; Fen Na Ke ( #  
w&): Fendi (íĩìâ); Gede (t§í3); Ji Song Cnfô); Jiu Ning (ÌK 
■?); Kaílan (&ÍÈỈI); Kang Tai (MI?); Lai Bi Xin (&bfc$f); u  
shu (a£lĩ); Lu Lin (ỉẵff>; Luck (iSBT); Luo Pu Jiạ (ỉ&1ítl)-; 
Novolten (iíỉìẫT ); Olíen (3ì/K3F); Pu Ta Ning (!?<ẻ 't ); Rui 
Pei En (SHiẵS): Shi Xiang (í±&); Si Fu Xin (S t?®); Tjan Jun 
Li (^® ÍJ); Tian Xin Li Do (^Sff*J1íf); Tong Du Ding (ịọlítlự); 
Voltaren ( tt te # ) ; Voren ịịb's): XI Shu (s ị} ):  Xin Pu Fen (ữ. 
#5f); Yi Er Song (fê*fó); Yi Ke (fôW); Yi Kẹ Lin ( â ã # ) ;  Yi 
Lin Yingtaiqing (Ỉ%±W); zhi Qing (Min); Cỉ.: Almiral;
Apo-Dido; Didoabak; Didofenf; Didoreum; DU<Y; Dolmina; 
Dorosant; Flecton Monodam; Myogit; Nakloíen; ollen; Rewo- 
dinat; Unidophen; Uno; Veral; Voltaren; Detim.: Alterílex; 
Arthrotec; Didodan; Didon; Didopax; Dicuno; Diíenet; Eeze; 
Fenacopf; Fenacta; Fleaor(-; Instantín; Moditenact; Solaraze; 
Voltaren; Fin.: Arthrotec Diđomex; Dicuno; Eeze; Flectorf; 
Mocilene; Solaraze; Voltaren; Fr.: Artotec; Compralfene; 
Didoced; Dispadol; Flector; Solaraze; Tendol; Tevalgiesprayt; 
VoltarenActigo; Voltarendolo; Voltarene; Voltarenophta; Vol- 
terenplast; Xenid; Ger.: Allvorant; Arthotec Didabeta; Didacị; 
Dido-Dividot; Dido-Purenf; Dido-saart; Dido; Didodoct; 
Didoíenbeta; Difen; Dolgit-Diđot; Effekton; Flecton Juta£e- 
nacf; MonoBam; Optalidon Zahnschmerz mil Dido(enacf; 
Rewodinaf; Sandoz Schmerzgelf; SoIaraze; Voltaren Ophtha; 
Voltaren; Gr.: Aaisuny; Anthraxiton; Arthrotec; BataĐI; Cata- 
flam; Clonac; Contralg; Counterdame; Dedofon; Delimon; 
Denadot; DidoDuo; Didoíast Didojet; Didophlogont; Dido- 
plast; Didoral; Difend; Dinadon; Evinopon; Eyedot Fenodof; 
Eigrel; Flefarmin; Inflafone; Javipren; Linobol; MiniAam; Opto- 
bet; Pengon; Pennsaid; Relipain; Rheumavek; Ruvominox; Sfi- 
nac Topalgon; Urigon; VilacrU; Vilonit; Voltaren; Vurdon; 
Hong Kotig: Almiral; Apo-Dido; Artharent; Arthrotec; Astonỷ; 
Cataflam; Clo(ec; Clotenac Curinílam; Dido-Denk; Didoíen; 
Didogesicỷ; Dicoten; Diíenac DƯenolt; Doroxan; Erdon; Euro- 
fenac; Fenac; Fenadium; Flecton Flogofenacf; Grofenacf; Iníla- 
nac; Lesílam; 01fen; Painofft; Panaílex; Remaíen; Remethan; 
Ren; Rhemoíenaxt; Ruvominox; Synfenacf; Takst; Tapain; 
Uniren; Vartelon; Vidofenacf; Voltaren Ophtha; Voltaren; Vol- 
tonf; Votalent; ZoIterol; Hung.: Cataílam; Didac; Didomel; 
Flamerilt; FIector; Fortedol; Voltaren Ophta; Voltaren; India: 
Adomax; Adgel; Adiflam; Agile-K; Agile; Alefen; AntiHam; 
Argesic; Ark; Armdic; Anilov; B-Nac; Beconac: Bestodek; Bid- 
nac; Bionac; Bioran; Cadmax; Cannact; Capsigyl-D; Caredec; 
Clopar: Cofenac; Combinac; D-Nova; Dacron; Deeclo; Deídn; 
Delbitol; Delta-K; Demo; Dersy; Devona; Didam; Didasia; 
Dido-DT; Dido-K; Didoaa; Didoat; Didobit; Didodol; Dido- 
dyne; Dicloíam; Diclofast; Dìđoíen; DicloAam; Didoílame; 
Didolab; Didoma; Didomax; Diclomol; Didoraol; Didomove; 
Diclonac; Didonet; Didonij; Didonip; Didonova; Didoran; 
Didostar; Didotal; Didovar; Didovvin; Didozed; Dicnac Dic- 
nacx; Dico; Dicol; Dicoliv; Dicos; Dicron; Dicven; Diíenac; Dife- 
nic; Difin; Diíisal; Dikloíen; Dikonb; Dikpa; Dikul; DUofen; Dilo- 
na; Dion; Disoral; Divexx; Divon; DLF; Doíec Doũex; Dolact; 
Dolodde K; Dolodde Plus; Dolzy; DS-15; Dynapan E-Nac; E- 
Par; Emỉlam; Emdam: Esgipyrin DS; Extlam; Fenac; Fenbest; 
Fendase; Fengel; Fensaid; Fensaide; Fento; Finea«; Flamese; 
FIexigesic-K' Flexigesic Gic; Haloran; I-Gesic; Inưiamol; Inac; 
Indofen; Intrageác; Jonac; dustin; K-Fenac; Knac; Lafen; Lee- 
max; Lipcy; Lofen; Lofy; Lysoílam; Miíenac; Mindol; Mishanac; 
Misonac Mobiaid; Mobyle; Nac Gel; Nac; Nado; Nal-M; Neo- 
dol; Niídec Noctel; Novofen; Novodam; NSAID Eye; Nudido; 
Nuíenac; Nupatch; Odonac Onaíen; Ontac; Oronac; OsteoQam; 
Oxalgin-D; Oxalgin-SR; Oxalgin; Oxynal; Painkair; Panama; 
Paraíortan; Proíenac; Reactine; Relaxyl; Relaxyl; Solunacỷ; Tro- 
magesic; Tromax; Voveran; Indon.: Abdiflamt; Adonac 
Alílam; Aradof; Atranac Beriíenỷ; Cataũam; Catanac; Defla- 
mat; Didodam; Didomect; Diflam; Divoltan EĐagen; Elithris; 
Exaỉlam; Fenarenf; Fenavel; Flamar; Flamenacf; Flamic; 
Inũam; Kadidam; Kaditic; Kaílam; Kamadam; Klotaren; Laíla- 
nac; Linac; MatsunaQam; Merdam; Nacodan Nadiíen; Neurote- 
nac; Nichoflam; Nilaren; Potazenf; Prostanaet; Provoltar; 
Redoten; Renadinac; Renvol; ScanaQam; Scantaren; Tirmado;

Trodam; Valto; Volmaúk; Voltadex; Voltaren Ophtha; Voltaren; 
Voren; X-Flam; Xepathritis; Yariũam; Zegren; ỉrl.: Arthrotec; 
Catadam; Didac; Dido; Didomaxt; Didomelt; Diíene; Flector; 
Kydam; Solaraze; Voltarol Ophtha; Voltarol; Voltíast; Israel: 
Abúren; Arthrotec; Betaren; Cataflam; Demofenac Dicloítil; 
Didoplast; Didorengeb Olfen; Physicare Gel; Swiss Relieí; Vol- 
taren Ophtha; Voltaren; Ital.: Algosenac Arơoteq Dealgic; 
Dedamat; Didocular; Didoían; Didohil; Didoral; Didoreum; 
Didotears; Diep Grat; Dolaut; Doroxan; Droptlam; FenadoI; 
Fender; Fleaor; Flogofenac; Itami; Leviogel; Misofenac; Nadi- 
dopht; Novapirina; Pennsaid; Solaraze; Topfansf; Traulen; Vol- 
tadol; Voltadvance; Voltaren; Voltíast; Zeroflog; Jpn: Anavan; 
Malaysía: Almiral; Analpan; Catadam; Clofec; Clofenacf; Dif- 
nal; Doroxan; Fenac; Inũanac; Lesỉlam; Neo-Pyrazonf; olíen; 
Panadex Extra; Remaíenỷ; Remethan; Rhemoíenax; Uniren; 
Vokam; Voltaren; Voren; Zolterol; Mex.: 3A Ofteno; Alsidex- 
tenỷ; Ariílam; Arưenac Pro; Artrenac; Anrene; Artrotec Au- 
lak; Calafflen Cataíast; Catadam; Clo-Fan Clofenix; Clonodi- 
fenf; Coral; Detlox; Diđaíena; Didac Didopisa; Didoran; 
Didosol; Dioxaũex; Diqíanol; Dirret; Docril; Dofenf; Doũatem; 
Dolaren; Doltlam; Doloíenac Doltarac; Evadol; Fenagel; Fenal- 
gin; Fervex; Flamydol; Flamygel; FlankoI; Flogoken; Flotac; 
Fortical; Fustarenf; Galedol; Hipo Spon; Lenus; Liíenaq Liro- 
ken; Lodyíen; Lonatec; Lufac-Z; Mafena; Manacon; Merxil; 
M eơadnt; Musol; Nedidon; Neo-Dolaren; Pharmadam; Practí- 
ser; Predíenac; Seleaoíen; Solof; Still; Vicmafenf; VoKenac; 
Voltaren; Neth.: Anhrotec; Catadam; Didoabak; Enũnocs; 
Itamit; Misoíenact; Nadof: Normulent; Otridu; Voltaren 
Emulgel; Voltaren; Norw.: Arthrotec Catadam; Modiíenac 
Otridut; Solaraze; Voltaren Ophtha; Voltaren; Voltarol; NZ: 
Apo-Dido; Catadam; Didax; Didohexalỷ; Flameril; Voltaren 
Ophtha; Voltaren; Voltíast; Phũipp.: Acudam; Canetok Cata- 
dam; Catadin; CIofenix; Clodl; Clonarent; Curaíen; Da(enac; 
Didogen; Diíenamin; Diíenax; Didapane; Dolodam; Dycon; 
Dynapan Eslofenf; Fenaspec; Fendil; Klaxon; Lobaíen; Lofe- 
nax; Maxi; Meddot; Neo-Pyrazon; Nepenthet; Paraíortan; 
Rheudam; Unidonaxt; Viíenac; Vodeíen: VoKenn; Voltaren; 
Voren; Votan; Zobid; PoL: Apo-Didof; Arthrotec Catadam; 
Didac Didoabak; Didoberl; Diclobiont; DidoDuo; Didoratìo; 
Didoreum; Didoziaja; Diíadol; Diklonat P; Dikloziajaf; Diky; 
FeIogel; Glúnbax; Majamil; Nadoí; Nakloíen; olíen; Radogelỷ; 
Rewodinaf; Veral; Voluren; Voltenac; Port.: Anhrotec Cata- 
dam; Clofen; Dagesil; Didoabak; Didodent; Didofan Didoítalt; 
Didospray; Didotect; Doíene; Dolacen; Dorcalor; Fenac; Fenil- 
V; F!amedl; Fleaor; Prenalgii; Olíen; Otridu; Painex; Pennsaid; 
Solaraze; Voltadol; Voltaren; Rus.: Almiral (AíiMHpaa)t; Apo- 
Dido (Ano-flHKJio)f; Arthrotec (ApTpcrreK); Bioran (BnopaH); 
Didac (ÍỈHKnaK); Dido-F (flHKno-ệ); Didobene (JỊHKno6eHe); 
Didoberl (í(HKJio6epn)t; Didogen UỈHKnoreH); Didonat 
(flHKjiOHaT); Didoran (̂ HKaopaH); Didovit ựhuuioBHT); Etyỉenac 
(StHỘeHax); Flamerll (ídiaMepna); Nadof (HaKJi0(|i)t; Nakloíen 
(HaicnoệeH); Nakloíen Duo (HaKJio<ị)eH dyo); Neodol (Heoaoa); 
Ortofen (OproộeH); Ortoter (Oproộep); Ortodex (OproộaeKC); 
Onophen (OpioệeH); Rapten Duo (PaiưeH ayo); Rapten Rapid 
(PairreH Panua); Rheumavek (PeBMaBex); Unidophen 
(yHHKTOỘeH); Voltaren (BoaiTapeH); S.Afr.: Adco-Clofelam; 
Arcanafenacf; Arthrotec; Arthru-Derm; Cataíast; Catadam; 
Didodam; Didohexal; Diíen; Dưenjed; Dynak; Fenisun; Flexa- 
genf; Fortfen; Inda-Banf; K-Fenak; Panamor; Veltex; Voltaren 
Ophtha; Voltaren; Singapore: Almiral: Analpan; Apọ-Dido; 
Catadam; Cloíec; Cloíenac; Dido-Denk; Dido; Dídoran; Dife- 
nac Diínal; Fenac; Fenadium; Fledon Inac; Indanac Lesdam; 
Neodol; Olíen; Panadex Extraỷ; Panamax; Pritaren; Remafen; 
Remethan; Rhevvlin; SP-Nadofen; Ultraíen; Uniren; Yoltaren 
Ophtha; Voltaren; Voltfast; Voren; Zolterol: Spain: Arưotec; Di 
Retard; Didoabak; Dolo Nervobiont; Dolo-Voltaren; Dolotren; 
Luaseỷ; Normulent; Ratioparcht; Solaraze; Voltadol; Voltaren; 
Xibol; Swed.: Anhrotec Dicuno; Eeze; Eezeneo; Flettort; Solar- 
aze; Voltaren Ophtha; Voltaren T; Voltaren; Switz.: Anhrotec; 
Didac; Didoabak; Didositart; Difen-Stulln; Ecotenac Eídgel; 
Fenisolef; Fenisun; Flam-X; Flector: Fortenac; Grofenac Inda- 
mac; OKen; Primoíenac; Relova; Solaraze; Tonopan; vưenac; 
Voltaren Dolo; Voltaren Emulgel; Voltaren Ophta; Voltarene; 
Voltíast; Thai.: Ammi-Votara; Amminac; Antenac; Ardonac; 
Catadam; Catanac; Cencenac; Chindona; Chindonac: Cloíec; 
clofon; Covonac; D-Fiam; Demac; Diclo; Diclogel; Didogesic; 
Didolan; Didomolt; Didosian; Diíaren; Diíelene; Diíent; Dife- 
nac Difengesic; Diíeno; Diíensic; Dỉnac; Dỉneíec: Dolonil; Dosa - 
nac; Fema; Fenac; Fenacaine; Fenacil: Fenagel; Ftexy; Intenac 
Indamma; Indanac; Klyzen; Lesdam; Lofenac; Maníenac; 
Masaren; Myíenax; Myonac; N-Zen; Nadoff; Ostaren; Pai- 
Noren; Paineliet; Posnact; Remethan; Rbumanol; Seínac; Sin- 
donac; Subsyde; Takst; Tarjen; Tarịena; Uniren; V-Therlen; 
Vasalent; Veenac Ventarone; Vesconac; Volfenf; Volíenac; 
Volnac; Volta; Voltanac Voltaren; Voltex Kool; Volverac; 
Voren; Votamed; Turk.: Actinoma; Arthrotec; Catadam; Deda- 
mat; Didodam; Didomec Dicol; Ditenak; Diklo-S; Diklopain; 
Dikloron; Dikloron; Dikloteva; Dolorex; FIeaor; Indased; Kali- 
dren; Miyadren; Romatim; Vodenaks; Voltadam; Voltaren 
Ophta; võltaren; UAE: Cloíen; ƠK: Arthrotec Detanac Defe- 
nac; Dexomon; Didodex; Didomax; Didovol; Didozip; Dylo- 
jea; Econac FenactoI; Flamatak; Flamrase; Misoíen; Mobigelt: 
Motifene; Pennsaid; Rheumatac Rhumalgan; Sloíenac; Solar- 
aze; Volraman; Volsaid; Voltarol Ophthã; Voltarol; ukr.: Cata- 
fast (KataịacT); Clodifen (KnoAHặeH); Didac ựlHiuiax); Dido-F 
(^HKJI0-<Ỉ>); Didobene ưỊHicnoSeue); Didoberl UỊxKBOổepn); 
Didobru ựỊHKiioỂpio); Didocain CSHKnoKaHH); Didopherol 
tdHKnoộepoa)t; Dihal yỊMẶTani.); Megaíen plus (MeraộeH 
rimoc)t: Nadoí (Haxaoộ); Naklofen (HaxnoiỊieH); Olíen (O ji(Jk h ); 
Rapten (ParrrcH); Voltaren (Bojn>TapeH); USA: Arthrotec; Cam- 
bia; Catadam; Fledor Pennsaid; Solaraze; Voltaren; Voltaren;

Zipsor; Zorvolex; Veneỉ.: 3A Oheno; Azzhrotec; Amen; Campal; 
Caiaũam; cloíen; Cloĩenac; Diagesic; Didoíen P; Didosal; Diíe- 
nac; Diklason; Diralon; Dival; Flogaren; Flotac Klaíenac Via- 
vox; Voltaren; Volten; VotaxU.
MulH-ingredìen£ Preparotions. Numerous preparacions are listed 
in Volume B.
Pharmocopoeial Preparations
BP 2014: Dicloíenac Gel,- Gasưo-resistant Didotenac Tablets; 
Prolonged-release Didoỉenac Capsules; Prolonged-release Dido- 
fenac Tablets;
USP 36: Didofenac Potassium Tablets; Didoíenac Sodium 
Deiayed-reỉease Tablets; Didoỉenac Sodium Extended-Release 
Tablẽts.

Diethylamine Salicylate
Diạethylarnini Salicylas; Dietylaminsalìcylat; Dietyyliamiinisa- 
lỉsỵlaatti; Salicilato de dietilamina; Salisilat Dietilamin; 
flM3TM0aMMH CannLtnnaT; CanMLinnaT flnaTvmaMMHa. 
C„H,7N03=211.3 
CAS — 4419-92-5.
UNII —  5V7PT38BJU.

Pharmacopoeias. In Br. and Chãi.
BP 2014: (Diethylamine Salicylate). White or almost white, 
odourless or almost odouiiess crystals. Very soluble in 
water; íreely soluble in alcohol and in chloroíorm. Protea 
ừom light. Avoid contact with iron or ừon salts.

PrọỊiỊe
Diethylamine salicylate is a salicylic add derivatìve used 
topically in rubeíadent preparatíons súnilarly to methyl 
salicylate (p. 92.1) for rheumatic and muscular pain.

Preparatìons
Proprietary Preparatìons (details are gìven in Volume B)

Single-ingredỉent Preparatíons. Belg.: Algesalt; Canad.: Chiroge- 
sic; Physiogesic China: Duo Rui (&Ĩ8); Pin.: Algesalt; Fr.: 
Algesal; Gr.: Algesal; Hung.: Adphen; India: Multigesic; Neth.: 
Algesalt; Norw.: Algesal; Poỉ.: Saldiam; Port.: Algicumt; Algi- 
dermat; Massagim; Su/ed.: Algesal; Turk.: Algesal; Reparil; UK: 
Algesal; Lloyd’s Cream: Veneỉ.: Alesal.
Multì-ingredient Preparatíons. Arg.: Algesal; Canưiex; Crema 
Antiindamatona; Rati Salil FIex; Salicrem; Austral.: Rubesal; 
Austria: Algesal; Derivon; Dolo-Menthoneurin; Latesyl; Repar- 
il; Rheugesalt; Rildt-Rheumasalbe; Traumasal; Belg.: Reparil; 
Braz.: Reparil; Reparil; Chile: Repariven; China: Ou Lai (©CHS); 
Reparil-Gel N (ÍISM iSK ); Cz.: Algesal; Reparil-Gel N; Fr.: 
Algesal Suracrive; Reparil; Traumalgylỷ; Ger.: Algesalt; Reparil- 
Gel N; Gr.: Algesal Suractìve; Ponostop; Hong Kong: Reparil; 
Rubesalt; Hung.: Algesal; Reparil N; India: Neurophen; Indon.: 
Algesal Superanive; Ital.: Edeven; Liotontrauma; Reparil CM; 
Sedalpan; Viamal Trauma; Malaysia: Reparil-Gel N; Neth.: 
Algesal Forte+; Philipp.: Reparil N; Pol.: Reparil N; Port.: 
Algesal; Latesil; Medalginan; Venoparil; Rus.: Reparil-Gel N 
(Penapmi-ĩeab H); S.Afr.: Reparil; singapore: Reparil-Gel N; 
Spain: Algesal; Contusin; Dolmitint; Feparil; Radio Salil; 
Sxvitỉ.: Mavena Proctal-Gent; Reparil N; Thai.: Reparil; Veuo- 
Gelf; Turk.: Algesal Suractive; Prepagel; UAE: Rubicalm; UK: 
Fiery Jack; Transvasin Heat Spray; ukr.: Reparil-Gel N 
(PenapH.iTe/ĩb H); Veneỉ.: Lemazol.

Pharmacopoeial Preparations
BP 2014: Diethylamine Salicylate Cream.

Diflunỉsal /BAN. USAN, rlNNl 

Diílunisaali; Diílunisalis; Diíluhịsalum; Difluniszal; MK-647; 
/ỊnộnyHncan.
S-(2,4-Difluorophenyl)salicylic ạcid.
C,3HaFjO3=250.2 
CAS -22494-42-4.
ATC —  N028A11.
ATC Vet —  QN02BA11.
UNII —  7C546U4DEN. —

Pharmacopoeias. In Br„ chín., and us.
BP 2014: (Dưiunisal). A white or almost white, crystalline 
povvder. Practically insoluble in water; soluble in ạlcohol. 
Dissolves in dilute Solutions of alkali hydroxides. It exhibits 
polymorphism. Protect from light.
USP 36: (Didunisal). A white to off-white, practically 
odourless, powder. Insoluble in water and in hexane; íreely 
soluble in alcohol and in methyl alcohol; soluble in acetone 
and in ethyl acetate; slightly soluble in carbon tetrachloride, 
in chloroíorm, and in dichlọromethane.

Uses and Administration
DiAunisal is a salicylic aà d  derivative (see Àspirin, p. 22.3) 
but it is not hydrolysed to salicylate and its dinical eííeds 
resemble more dosely those of propionic add derivative 
NSAIDs such as ibuprofen (p. 68.3). Didunisal is given in the

The Symbol t  denotes a preparation no longer actively marketed
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acute or long-term management of mild to moderate pain, 
and pain and inỉlanunation associated with osteoarthritis 
and rbeumatoid anhritis. The usual initial oral dose for pain 
relieí is 1 í  followed by a maimenance dose oí 500 mg every 
12 hours although some patients may requừe 500 mg every 
8 hours. In others, a lower initìal dose of 500 mg followed by 
250 mg every 8 to 12 hours may be suffident. The usual oral 
dose ỉor arthritis is 500 mg to 1 g daily in 2 divided doses, 
adjusted accordíng to response. Maintenance doses greater 
than  1.5 g daily are not recommended regardless of 
indication. Doses may need to be reduced in patients with 
renal impaỉrment, see below.

Diílunisal arginine has been used similarly given orally or 
by intramuscular or intravenous injection.

Administrotíon in renal impairmertt. DUlunisal may need 
to  be given in reduced dosãge in patients vvith signiíicant 
renal impaữment and should not be given when renal 
impairment is severe.

Adverse Effects and Treatment
As for NSAIDs in general. p. 104.3. The commonest adverse 
effects occurring with dĩnunisa 1 are gastrointestinal 
disturbances, headache, and rash. Peptic ulceration and 
gastrointestinal bleeding have been reported. Dizziness, 
drovvsiness, insomnia, and tinnitus may also occur.

Effects on the blood. Haematological adverse eíỉeas asso- 
dated  vvith dillunisal appear to be inírequent. Thrombocy- 
topenia assodated with diQunisal-induced peripheral pla- 
telet destruction has been reported in a patient with 
rheum atoid arthritis.1 Heinz-body haemolytic anaemia has 
also been reported. see Hypersensitivity, below.

1. Bobrove AM  DiHunỉsal-assoáated thrombocytopenia ìn a patienỉ wiih 
rheum atoid arthritis. Arthritis Rheum ì 988; 31: 148-9.

Effects on the kidneys. Acute interstitial nephritis, pre- 
senting as acute oligũric renal íailure, erythroderma, and 
eosỉnophilia has ĩollovved the use oỉ diílunisal.1

1. Chao LK, et ai. Acute ưucrsiitìal nephrítìs and erythroderma assodated 
w ith diĐunisal. BMJ 1980; 280: 84-5.

Effeds on the lungs. For reíerence to pneumonitis asso- 
dated  with diQunisal therapy, see Hypersensítivity, below.

Effects on the skỉn. Reports of Stevensdohnson syndrome 
assodated vvith diũunisal.1-2 See also Hypersensitivity, 
below.

1. H unter JA. «  0.1. DUlunisal and Stevens-Johiuon syndrome. BM J  1978; 
2: 1088.

2. Grom JA. eĩ al. DiílunìsaMnduced erythem a muỉtiỉorme major. Hosp 
ĩormul 1986; 21: 355-4.

Hypersensitivity. Three cases of hypersensiúvity to diũu- 
nisal in  vvhich the main dinical leatures were lever, ele- 
vated liver enzyme values, erythroderma, and eosino- 
philia, have been reported.1 Heinz-body haemolytic 
anaemia occurred in one of the patients. Olher hyper- 
sensitivity reactions assodated vvith diDunisal therapy 
have induded pneumonitis2 and fulminant necrotising fas- 
ditis.3

1. Cook DJ, et ai Thrce cases of dỉílunisaỉ hypersensitivìry. Can Med Assoc J 
1988; 138: 1029-30.

2. Rich MW, Thoraas RA. A case of cosinophilic pneumonia and vasculỉús 
ỉnduced by diAunisal. Chetì 1997; 111: 1767-9.

3. Krige JEJ, tt aỉ. Necrotising íasciiiis aỉter diAunisal for m inor ỉnjury. 
Lanat 1985; iiỉ 1432-3.

Overdosage. DiĐunisal poisoning has sometimes been 
fatal.1-2 A dose of 15 g has been reported to have caused 
death w hen no other drugs were involved but a dose of 
7.5 g has also been íatal when taken vvith other drugs.

1. Court H, Volans GN. Poisoning aher overdose with non-steroidal 
antỉ-iiưiammatory drugs. Advtrse Drug Rtaa Acuít Poừữning Rev 1984; 3: 
1- 21 .

2. Levỉne B, et aỉ. Diílunisaỉ relaled íatality: a case report. Porensừ Sà lnt 
1987; 35: 45-50.

Precautions
As for NSAIDs in general, p. 107.1. Diílunisal may need to 
be given in reduced dosage in patients with signiíĩcant renal 
im pairm ent and should not be given w hen renal 
ỉm pairm ent is severe. Aspirin and other acetylated 
salicylates are not recommended for use in children unless 
spedhcaỉly indỉcated. because of the risk of Reye's 
syndrom e. Although this precaution has not been 
spedỄcally extended to diũunisal it is not generally licensed 
for use in dũldren.

Poiphyría. The Drug Database ỉor Acute Poiphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Poiphyria Centre Sweden, classiỉies diAunisal as not 
porphyrinogenic it may be used as a drug óf first choice 
and no precautions are needed.1

1. The Dnig Database for Acuỉe Porphyria. Available at: http://w w w . 
dnigs-porphyria.org (accessed 21/ 10/ 11)

Interađions
Por ỉnteractions assodated with NSAIDs, see p. 107.3.

Aspirin may produce a small decrease in the plasma 
concenưation of diílunisal. DiOunisal has been reported to 
increase the plasma concenưations oỉ indom etadn and 
paracetamol; diflunisal w ith indom etadn  has been 
assodated vvith íatal gastrointestinal haemorrhage and 
thereíore the combination should not be used. Regular use 
of antadds may reduce the absorption of diỉlunisal.

Benzodiazepines. For the effect oỉ diílunisal on plasma 
concentrations of oxazepam, see p. 1068.1.

Probenecid. Average steady-state plasma concentrations 
oí diílunisal were increased by 65% w hen it was given 
with probenedd.1 This was due mainly to  reduced íorma- 
tion oí the phenolic and acyl glucuronides. Hovvever, 
plasma concentrations of these glucuronides and the sul- 
fate conjugate vvere also increased even more because pro- 
benedd also reduced their renal dearance.

1. M a cdona ld  JI , f í  aì. E ííect o f p robenecid  o n  th e  ío rm a iio n  and  
e lim in a tio n  k inetics oí th e  su ip h a ie  an d  g lu c u ro n id e  c o n ju g a te s  of 
d iílun isa l. Eưr J  Clht Phitrttiacữi 1995; 47: 51 9 -2 3 .

Phơrmacolánetics
Dillunisal is well absorbed from the gasưointestinal tract 
and peak plasma concentrations occur about 2 to 3 hours 
after ingestion of a single dose. It is more than 99% bound to 
plasma protein and has a plasma halí-lile of about 8 to 12 
hours. Diílunisal exhibits non-linear pharmacokinetics so 
tha t doubling the dose m ore than  doubles drug 
accumulation. Due to the long half-Iife and non-lìnear 
kinetics. several days are required to reach steady-state 
plasma concentrations aíter multiple dosing. The time to 
steady-state concenưations can be reduced by giving an 
initial Ioading dose. Concentrations oí diílunisal in synovial 
fluid reach about 70% of those in plasma. Dinunisal is 
excreted in the urine mainly as glucuronide conjugates. 
Some biliary recyding may also occur. DiAunisal is 
distributed into breast milk vvith concentrations reported 
to be about 2 to 7% of those in plasma.

Reĩerences.
ỉ. Loe\ven GR, tỉ aỉ. EReci oĩ dose on the gỉucuronidaiion and suỉphation 

kinetics of diHunisal in man: sìngỉe dose siudies. Br J Cỉin Pharmacoi 
1988; 26: 31-9

2. Eriksson L-O, (t aĩ. InAuence oí renal íailure, rheumatoid anhritis and 
old age on the pharmacokinetics oỉ diílunisal. Eur J  Clìn Pharmaeol ỉ 989; 
36: 165-74.

3. Verbeeck RK. et al The cíỉcct of mulúple dosage on the kineùcs oí 
glucuronidation and suìphation of diílunisaỉ ỉn man. B rJ Cỉìn Phamtacoỉ 
1990;29: 381-9.

4 . Macdonald JI, tỉ  a i  Sex-diữcrence and the eííects of smoking and oral 
contraceptive steroids on the kinetics oỉ dỉũunisal. E u rJ  Clin Phannacol 
1990; 38: 175-9.

5. Nuemberg B, et ai Pharmacokãnetics of diílunisal in patients. Cỉin 
pharmacokinet 1991; 20: Bl-9.

Preparations
Proprietary Preparations (deiails are given in Volume B)

Single-ingredient Preparatíons. China: cleating (Ẽ ilSr); Ning 
Hu shu Xin ( ? iêotí®); Gr.: Analeric Di-FIu; Thai.: Dolobid; 
Tnrk.: Dolphin.

Pharmacopoeial Preporatìons
BP 2014: Diũunisal Tablets:
USP 36: Diílunisal Tablets.

Dihydrocodeine (BAN, riNNì

Díhidrocodeína; Dihydrocodéine; Dihydrocodeinum; flnrM-
APOKoqeMH.
4.5-Epoxy-3-methoxy-17-methylmorphinan-6-ol.
C,8H23NÓ3=301.4
CAS —  125-28-0.
ATC —  N02M08.
ATC Vet —  QN02AA08.
UNII —  N9I9HDB855.

Dihydrocodeine Phosphate /BANM, rìNNMỊ

Dihidrocodeína, fosfato de; Dihydrocodéine, Phosphate de; 
Dihydrocodeini Phosphas; Fosfato de dihidrocodeína; 
Hydrocodeine Phosphate; ,í]nrMflpoKũflenHa (DocộaT. 
C,sHa N 03,H3P04=399.4 
CAS — 24204-13-5.
ATC —  N02AA08.
ATC Vet —  QN02AA08.
UNII —  5D9XÌ60ASE.

Pharmacopoeias. In Jpn.

Dihydrocodeine Tartrate (BANM, riNNMỊ 

Dihidrocodelna, tartrato de; Dihidrokodein-hidrogén-tartrát 
Dihidrokodeino-vandenilio tartratas; Dihydrocodeine Acid 
Tartrate; D ihydrocodeine Bitartrate; Dihydrocodeine 
Hydrógen Tartrate; Dihydrocodéine, hydrogénotartrate de; 
Dihydrocodéine, Tartrate de; Dihydrocodeini Bitartras; 
Dihydrocodeini Hydrogenotartras; Dihydrocodeini Tartras; 
Dihydrocodeiní(R,R)-tartrat]; Dihydrokodeiinivetytartratti; 
Dihydrokodein-tartarát; Dihydrokodeinvãtetartrat; Dihydro- 
kodeiny wodorowinian; Drocode Bitartrate; Hydrocodeine 
Bitarrrate; Tartrato de dihidrocodeína; flnrnflpoKOflenHa 
TapĩpaT. ■
C,8H23N03,C4H60 6=451.5
CAS— 5965-13-9.
UNII —  8LXS95BSA9.

NOTE. Compounded preparations of dihydrocodeine tartrate 
may be represented by the following names:
• Co-dydramol (BAN)—dihydrocodeine tartrate 1 part anc: 

paracetamol 50 parts (w/w).
Street names. The íollovving terms have been used as 'stree: 
names' (see p. vii) or slang names for various torms o: 
dihydrocodeine tartrate:

■ DFs; Ditts; Duncan Flockharts.
Ị Pharmacopoeias. In Eur. (see p. vii) and us.
I Ph. Eur. 8: (Dihydrocodeinc Hydrogcn Tartrate; Dihydro- 

codeine Tartrate BP 2014). A vvhiie or almost vvhite 
crystalline powder. Freely soluble in vvater; sparingly 
soluble in alcohol; praaically insoluble in cyclohexane. A 
10% solution in w ater has a pH of 3.2 lo 4.2. Protect from 
light.
USP 36: (Dihydrocodeine Bitartrate). pH oF a 10% solution 
in vvateris between 3.2 and 4.2. Store in airtight containers.

Uses and Administration
Dihydrocodeine is an opioid analgesic (p. 108.1). It is related 
to codeine (p. 40.3) and has similar analgesic activity. 
Dihydrocodeine is used íor the relieí of moderate to severe 
pain, oíten in combination preparalions with paracetamol. 
ĩt has also been used as a cough suppressant.

For analgesia  the usual oral dose of dihydrocodeine 
tartrate is 30 mg aíter food every 4 to 6 hours; up to 240 mg 
daily may be given for severe pain. Modified-release 
preparations are available for tvvice daily dosage in patients 
with chronic severe pain.

Dihydrocodeine tarưate may also be given by deep 
subcutaneous or intramuscular injeaion in doses of up to 
50 mg everỵ 4 to 6 hours.

For details of doses in children, see below.
As a cough su p p re ssa n t dihydrocodeine tartrate may 

be given in oral doses of 10 to 30 mg up to three times daily.
Dihydrocodeine phosphate has also been used. Other 

salts of dihydrocodeine used, mainly for their antitussive 
effects, include the hydrochloride, the polistirex, and the 
thiocyanate. Dihydrocodeine polistirex has also been used 
in modiíied-release preparations.

Adminisbotion in children. In the UK. dihydrocodeine tar- 
trate may be given orally, or by deep subcutaneous or 
ũitramuscular injection, for analgesia in children aged 
írom 4 to 12 years in usual doses of 0.5 to 1 mg/kg (to a 
maximum of 30 mg) every 4 to 6 hours; older children 
may be given the usual adult dose (see above). Although 
unlicensed in children aged under 4 years, the BNFC sug- 
gests giving those aged 1 to 4 years 500micrograms/kg 
every 4 to 6 hours.

Dyspnoea. Dihydrocodeine has been reported1 to have 
produced beneht in normocapnic patients severely dis- 
abled by breathlessness due to chronic airflow obstruaion. 
A dose of 15 mg was taken 30 minutes belore exercise up 
to three tứnes daily.

1. Johnson MA. tt al. pihydrocodeine ỉor breathlessness ỉn 'pink puỉíers'. 
BMJ 1983; 286: 675-7.

Pain. Dihydrocodeỉne is used in the management of mod- 
erate to severe pain. However, dose-related increase in 
postoperative pain has been seen1 in patients given 25 or 
50 mg dihydrocodeine tartrate intravenously aíter dental 
surgery, and it has been proposed that dihydrocodeine 
might act as an antagonist in siruations where acute pain 
was accompanied by high opioid activity.2 Systematic 
review of the use of single oral doses of dihydrocodeine 
has indicated that these are insuííicient to provide ade- 
quate reliet o{ postoperative paln, and that dihydrocodeine 
is less eHective than ibuproíen.3

1. Scymour RA, et ai. Dihydrocodeỉne-ứiduced hyperalgesia in postoper- 
ative dental pain. Lanut 1982; i: 1425-6.

2. Henry JA. Dihydrocodeinc increases demal pain. Lancct 1982. ii: 223.
3. Moore RA. ti aỉ. Singĩe dose dihydrocodeìne for acme postoperative 

pain. Avaíỉable in The Cochrane Database of Sysicmatíc Reviews; Issue
2. Chichesten John Wỉley; 2000 (acccssed 26/06/08).

All cross-reíerences reíer to entries in Volume A

http://www
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Dependence and Withdrawal
As for Opioid Analgesics, p. 109.1.

Dihydrocodeine has been subject to abuse (see under 
Precautions, belovv).

Adverse Effects and Treatment
As for Opioid Analgesics in generaL p. 110.1; adverse ebects 
of dihydrocodeine are less pronounceđ than those of 
morphine.

Overdosage. A 29-year-old man who had taken 2.1 g oỉ 
dihydrocodeine had biochemical evidence of acute renal 
and hepatic im painnent when admitted 13 hours aber the 
overdose.1 Severe liíe-threatening respiratory depression 
subsequently developed 36 hours aíter the õverdose and 
only responded to treatment with naloxone after large 
doses (a total of 46.6 mg of naloxone) over a long period 
(106 hours). Commenting on this report some questioned 
the evidence for hepatíc impairment and considered that 
the raised liver enzyme values were of muscular origin âs 
a result of rhabdomyolysis.2"4 Rhabdomyolysis may also 
have contributed to renal íailure.

An anaphylactoid reaction after an overdose vvith an 
unspeáfied number of dihydrocodeine tablets5 appeared to 
respond to inơavenous naloxone.

1. Redíem  N. Dihydrocodeine overdose treated with naloxone inhỉsion. 
BMJ 1983; 287: 751-2.

2. Bucklcy BM, Vale JA. Dihydrocodeine ovcrdosc ỉreated with naỉoxone 
iníusion. BMJ 1983; 287: 1547.

3. Blain PG, Lane RJM- Dihydrocodeỉne overdose ưeated vvrith naloxone 
ỉaỉusion. BMJ 1983; 287: 1547.

4. W en p. Dihydrocodeine overdose treated with naỉoxone inỉusion. BMJ 
1983; 287: 1548.

5. Panos MZ, t í  a i  Use of naloxone in opioid-induceđ anaphylaaoid 
reaction. B rJ Attaesĩh 1988; 61; 371.

Pain. For reíerence to incxeased postoperative pain asso- 
ciated with the use of dihydrocodeine, see under Uses and 
Administration, p. 52.3.

Precautions
As for Opioid Analgesics in general. p. 110.3.

Abuse. Dihydrocodeine has been reported to be vvidely 
abused by opiate addicts.1'4

1. Svvadi H, tí al. Misuse oi dihydrocodeine tartrate (DF 118) amongopiate 
addias. BMJ ỉ 990; 300: 1313.

2. Robertson JR, tí  a i  Misusc of dỉhydrocodeine tartrate (DF 118) among 
opiate addias. BMJ 1990; 301: 119.

3. Sirang }, tí  ai. M isusr oĩ dihydrocodeine ranrare (DF 118) among opiate 
addỉcts BMJ 1990; 301: 119.

4. Seymour A, et al. The role of dihydrocodeine in causing death among 
drug users in the vvesi of Scodand. Sưtỉ Mtd J 2001; 46: 143-6.

The elderly. Despite some renal impainnent an elderly 
group of patients1 appeared to handle dihydrocodeine 
similarly to healthy young subjects. There was marked 
variability in all measurements and on the basis of this 
study no dear condusions on guidelines for dosage in 
elderly patients could be drawn. Hovvever, the recommen- 
dation that small doses be given initially with subsequent 
doses according to response was endorsed.

1. Davies KN, t t  aỉ. The e ỉfea of ageing on the pharmacokinetics of 
dihvdrocodeỉne. Eur J Cỉin Pharmacol 1989: 37: 375-9.

Renal impairmenl. Caution is necessary when giving 
dihydrocodeine to patients with severe renal impairment. 
Severe narcosis occurred in a patient with anuria and on 
maintenance haemodialysis aíter she hađ received 
dihydrocodeine orally for 4 days.1 she responded to treat- 
ment with naloxone.

See also under Pharmacokinetics, belovv.
I. Barnes JN, Goodvvin FJ. Dihydrocodcine narcosis in renal íaiiure. BSU 

1983; 286: 433-9.

Interactìons
For interactions associated with opioid analgesics, see 
p. 111.2.

Quinidine. Dihydrocodeine is metabolised Via the cyto- 
chrome P450 isoenzyme CYP2D6 to active metabolites, 
vvhich may perhaps play a role in its analgesic activity in 
extensive metabolisers; quinidine impairs this metabolism, 
but a study in I I  healthy subjects did not find any 
reduced analgesic activity when dihydrocodeine was given 
vvith quinidine, despite a three- to fourfold reduction in 
plasma concenưations of the metabolite dihyđromor- 
phine.1

1. VVilder-Smith CH. «  ai. The viscera! and somatic antinodceptive eHeas 
of dihydrocodeine and lu  metabolite, dỉhydromorphine: a cross-over 
study wĩth extensive and quinidỉne-ỉnduced poor metabolizers. Br J  ctin 
pharmacol 1998; 45: 575-81. '

Pharmacokinetics
Peak concenưations of dihydrocodeine occur about 1.2 to 
1.8 hours aíter oral doses; oral bioavailability is only about

20%, probably because of substantial first-pass metabolism 
in the gur wall or liver. Dihydrocodeine is metabolised in the 
liver Via the cytochrome P450 isoenzyme CYP2D6, to 
dihydromorphine, which has potent analgesic activity. 
although the analgesic effect of dihydrocodeine appears to 
be mainly due to the parent compound; some is also 
converted via CYP3A4 to nordihydrocodeine. Dihydrocod- 
eine is excreted in urine as unchanged drug and 
metabolites, induding glucuronide conjugates. Elimination 
half-liỉe is reponed to range bom about 3.5 to 5 hours. 
Reíerences.

1. Rowell FJ. et ai. Phannacoldnetics oỉ intravenous and  oral dihydrocod- 
eine and its atíd metabolỉxes. BưrỉC lin Pharmaeol 1983; 25: 419-24.

2. Fromm MF, ữ  ai. Dỉhydrocodeine: a new opioid substrate ỉor the 
poỉymotphỉc CYP2D6 in hum ans. ơin Pharmacot Ther 1995; 58:374-82.

3. Amrnon s. et ai. Phannacokinetỉcs of dỉhydrocodeỉne and its actỉve 
metabolite after sỉngle and muỉtiple dosing. Br J ơ in  Pharmacol 1999; 48: 
317-22.

4. Webb JA. t í  al. Contribuóon oỉ dihydrocodeine and dihydromotphỉne to 
anaỉgesia íollovving dihydrocodeine administradon in man: a PK-PD 
modeilỉng anatysỉs. B rJ Ctíìt Pharmacol 2001; 52: 35-43.

Renal impairment. The phaimacokinetics of dihydrocod- 
eine tartrate, given as a single oral 60-mg dose, were 
abected in 9 patients w ith chronic renal íailure ơeated 
vvith haemodialysis vvhen compared with 9 healthy sub- 
jects.1 Time to peak plasma concentration in those with 
renal failure was 3 hours compared vvith I hour in healthy 
subjects; the area under the plasma concentration-time 
curve was greater in those with renal failure; and after 24 
hours dihydrocodeine was still detectable in the plasma of 
all renal íailure patients, but in only 3 of the healthy sub- 
jects.

1. Bames JN, tt  aỉ. Dihydrocodeine in renal lailure: further evidence for an 
ỉmportant roỉe oỉ the kiáney in the handlỉng of opioỉd drugs. B M J1985; 
290: 740-2.

Preparations
Proprietary Preparatìom (details are given in Volume B)
Single-ingredienl Preparotions. Austral. : Paracodint; Rikodeine; 
Austria: Codidol; Dehace; Paracodin; Paracodin; Belg.: Codi- 
contint; Paracodine; China: Xi Gai Ke Cz.: DHC
Continus; Fr.: Dicodin; Ger.: DHC; Paracodin N; Paracodin; Tia- 
mon Mono; Gr.: Dolcontin; Hong Kortg: DF 118; Hung.-. DHC; 
Hydrocodin; IrL: DF 118; DHC Continust; Paracodin; Ital.: 
Paracodina; Mataysúr. DF 118; Dicogesic Suncodin; NZ: DHC 
Continus; PoL: DHC Continus; S.A/r.: DF 118; Paracodin; 
spain: Paracodina; Tosidrin; Swttz.: Codicontin; Paracodin; UK: 
DF 118; DHC Coniinus.
Multi-ingredient Preparations. Arg.: Lentusin; AustraL: Codoxỷ; 
China: Gugaike (ĩHâĩS); Hong Kong: Codaewon; Irl.: Paramol; 
/Mí.: Cardiazol-Paracodina; Paracodina; Jpn: Colgen Kowa IB; 
Lightgen; Malaysia: Dihydrocodeine P; Switz.: Escotussin; 
Makatussin Comp; UK\ Dypracet; Paramol; Remedeine; USA: 
Alahist DHC; Despec PDC; Despec-EXPt; DHC Plus; DiHydro- 
CPf; DiHydro-GPt; DiHydro-PEf; Donatuss DC; Duohist DH; 
EndaCof-DHt; J-COF DHC; J-Max DHC; Novahistine DH; Pan- 
cof PDf; Pancof-EXPt; Pancotỷ; Panlort; Poly Hist DHC; Poly- 
Tussin DHC; Poly-Tussin EX; Synalgos-DC; Trezix.
Pharmacopoeial Preparatíons
BP 2014: Co-dydramol Tablets; Dihydrocodeine Injeaion; 
Dihydrocodeine Oral Solution; Dihydrocodeine Tablets.

Dipipanone Hydrochloride IBANM, HNNMI

Dipipanona, hidrodoruro de; Dipipanone. Chlorhydrate de; 
Dipipanoni HydrochỊoridum; Hidrodorurọ de dipipanona; 
Phenylpiperone Hydrochloride; Piperidyl Methadone Hydro- 
chloride; Piperidylamidorie Hydrochloride; flnnnnaHOHa 
rViflpoxnopnfl.
(±)-4,4-Diphenyl-6-piperidinohept3n-3-one hydrochloride 
monohydrate.
C24H31NO,HCI,H2O=404.0
C4S — 467-83-4 (dipipơnone); 856-87-1 (d ip ipanone hydro- 
chtoride).
UNII — 8VY00AI0RL 

Pharmacopoeias. In Br.
BP 2014: (Dipipanone Hydrochloride). An odourless or 
almost odourless, white, crystalline povvder. Sparingly 
soluble in waten beely soỉuble in alcohol and in acetone; 
practically insoluble in ether. A 2.5 % solution in water has a 
pH of 4.0 to 6.0.

Proíile
Dipipanone hydrochỉoride is an opioid analgesic (p. 108.1) 
structurally related to methadone (p. 88.3). Used alone it is 
reported to be less sedating than morphine. It is used in the 
treatment of moderate to severe pain.

Dipipanoné hydrochloride ã  ũsually given in combina- 
tion preparations with the antiemetic cydizine hydro- 
chloride to reduce the incidence of nausea and vomitmg, 
but the use of such preparations is not recommended for the 
management of chronic pain, as the antiemetic is usually 
only requưed íor the first few days of treatment. The usual

oral dose of dipipanone hydrochloride is lOmg, repeated 
every 6 hours. The dose may be increased ư necessary in 
increments of 5 mg; it is seldom necessary to exceed a dose 
of 30 mg. After an oral dose the analgesic eífect begins 
vvithin an hour and lasts about 4 to 6 hours.

Preparations oí dipipanone hydrochloride with cydizine 
hydrochloride are subject to abuse.

PreparaHons
Proprietary Preparations (details are given in Volume B) 
Multi-ingredient Preparations. S.Afr.: Wellconal; UK: Diconalt.
Phnrmacopoeial PreparaHons
BP 2014: Dipipanone and Cydizine Tablets.

Dipyrone IBAN, USANI

Arnincpyrine-sulphónate Sodium;' Análginurn; Dipirón; 
Dipịrpna; Dipyron; Dipyroni; Dipýronum; Metamitsolina- 
trium; Metamizol; Metamizól-Natriurn; Metamizol sódico; 
Metamizol sodná siil monohydrát; Métamizol sodowỳ; 
Metamizol Sodyum; Métamizole sodique; Metamizole 
Sodium (plNN); Metamizolnatriurnr Mètàmizọì: nátriụm; 
Metamizolo natrio druska; Metamizolum Natricum; Metami- 
zolùm Natricum Monohydricum; Methampyrone; Methyl- 
melubrin; Natrium Novaminsulíonicủm; Noramidazophe- 
num; Novamidazofen; Novaminsulíone Sođiũm; NSC-73205; 
Sodium Noramidopyrine Methanesulphonate; Sulpyrine; 
MeTaMMỉon HaTpnPi. ■
Sodium W-(2,3-dimethyl-5-oxo-1 -phenyl-3-pỵrạzolin-4-yl)-A/- 
mẽthýlaminomethanesulphonatẹ mónohydrate.
CnH i6N3Na04S,H20=351.4
CAS —  68-89-3 (anhydrous dipyrone); 5907-38-0 (dipyrcrte 
monohydrate). .
ATC —  N02B802.
ATC Vet —  QN02BB02.
UNII —  6429L0L52Y (dipyrone); ■ VSU62Z740N (anhydrous 
dìpyròne).

NOTE. Coníusingly the term dipyrone sodium also appears to 
be used synonymously for dipyrone itselí. Dipyrone is 
referred to in some countries by the colloquial name 
‘Mexican aspirin'. The names noraminophenazonum and 
novaminsulíon ha ve appạrently been applied to dipyrone, 
but.it is not dear vvhether these are the sodium salt. 
Pharmacopoeias. In Chin., Eur. (see p. vii), and Jpn.
Ph. Eur. 8: (Metamizole Sodium Monohydrate; Dipyrone 
BP 2014). A vvhite or almost vvhite crystalline povvder. Very 
soluble in vvater; soluble in alcohol; practically insoluble in 
dichloromethane. Protect bom light.

Ưẵes and Administration
Dipyrone is the sodium sulíonate of aminophenazone 
(p. 21.1) and has similar properties. Because of the risk of 
serious adverse effeas, in many countries its use is 
considered justified only in severe pain or íever where no 
altemative is available or suitable. Dipyrone has been given 
orally in doses of 0.5 to 4g daily in divided doses. It has also 
been given by intramuscular or inbavenous injection and 
rectally as a suppository.

A magnesium congener of dipyrone, metamizole 
magnesium has been used similarly to dipyrone as has the 
caldum congener metamizole caldum.

Adverse Effects and Precautions
Use of dipyrone is assodated vvith an inơeased risk of 
agranulocytosis and with shock.
Reĩerences.

!. Levy M. Hypersensitivity 10 pyrazolones. Thorax 2000; 55 (suppỉ 2); S72- 
S74.

Effeds on the blood. Data collected bom 8 population 
groups in Europe and Israel by the International 
Agrahulocytosis and Aplastic Anemia Study1 revealed that 
there was a signiỉicant regional variability in the rate-ratio 
estimate (or agranulocytosis and dipyrone (0.9 in Budapest 
to 33.3 in Barcelona). Although a large relative increase in 
risk betvveen agranulocytosis and use of dipyrone was 
found, the inddence vvas less than some previous reports 
had suggested.

Blood dyscrasias such as agranulocytosis and granulocy- 
topenia have continued to be reported where dipyrone 
remains available.2'7

1. The ĩntem adonal Agranuỉocytosis and Aplastic Anemỉa Study. Rỉsỉcs of 
agranuỉocytosỉs and apỉastic anemỉa: a fin t report of theứ  reỉátỉon to 
dmg use wiỉh spedal reỉerence to anaỉgesics. JAMA 1986; 256:1749-57.

2. Hedenmalm K, Spigset 0 . Agranulocytosỉs and other blood đyscrasỉas 
assocỉated vvỉth dipyrone (metamỉxoỉe). Eur J  ơừí Pharmacol 2002; 58: 
265-74.

3. Maj s. Lis Y. The inddence of metamizole sodium-induced agranulo- 
cytosìỉ in Poỉand. J  ĩnt Med Res 2002; 30: 488-95.

4. Maj s, Centkovvski p. A prospectỉve study of the inddence oí 
agranulocytosis and aplastic anemỉa assocỉated wíth the oral use of 
roetamizoỉe sodỉum ỉn Poland. Med Sd Monit 2004; 10: PỈ93-PỈ95.

The Symbol t  denotes a preparation no longer actively marketed
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5. Ibanez L  et al. Agranulocyiosừ assocỉated with dipyrone (meumỉzol). 
Eur J  c lin Pharmãcol 2005; 60: 821-9.

6. Kamerschlak N. Cavalcand AB. NeutropenU, agranulocytosls and 
dipyrone. Sao Pữido Med J  2005; 123: 247-9.

7. G arda . s, €t ai. Dỉpyrone-ỉnduced granulocytopenỉa: a casc for 
avvareness. Pharmacotherapy 2006; 26: 440-2.

Effects on the ỉkin. Dipyrone has been consiđered respon- 
sible for a case of drug-induced toxic epidermal necroly- 
sis.1

I .  Roujeau J-C, et ai. Sjõgren-like syndrome aftcr drug-ỉnduced toxic 
epidermal necrolysis. Lancet 1985; i: 609-11.

Hypersensitivity. Cross-sensitivity between aspirin and 
dipyrone occurred in a patient.1 Dipyrone produced an 
exacerbation oi dyspnoea, cyanosis, and respiratory aưest.

1. Bartoli E, etal. Drug-induced asthma. Lancrt 1976; I: 1357.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassifies dipyrone (metami- 
zole sodium) as possibly porphyrinogenic it should be 
used only when no saíer altem ative is available and pre- 
cautions shouĩd be considered in vulnerable patients.'

1. The Drug Daiabase for Acuie Porphyría. Availablc at: http://w w w . 
dnjgs-porphyria.org (accessed I0 /I1 /1 I)

Pharmacokinetics
Aíter oral doses dipyrone is rapidly hydrolysed in the 
gastrointestinal tract to the active metabolite 4-methyl- 
am ino-antipyrine, which after absorption undergoes 
metabolism to 4-form yI-am ino-antipyrine and other 
metabolites. Dipyrone is also rapidly undetectable in plasma 
aherinttavenous doses. None of the metabolites of dipyrone 
are extensively bound to plasma proteins. Most of a dose is 
excreted Ú1 the urine as metabolitcs. Dipyrone metabolites 
are also distributed into breast milk.
Reíerences.

1. H tinem eyer G. ei aí. The kinetics oí meian»zot and ỉ!$ metabolítes in 
crỉtical-care patients with acute renal dysíunciion. Eur J  Clin Phannacoỉ 
1993; 43: 445-50.

2. Levy Ma tt  đì. Clinical pharmacokinetics of dipyrone and its metabolìtes. 
Cỉin Pharmacokinet 1995; 28: 216-34.

3. Zylber-Katz E. et ai. Dipyrone metabolỉsm in Uver disease. Clin Pharmacol 
Thcr 1995; 58: 198-209.

Preparations
Proprietary Preparotìons (details are given in Volume B)
Single-ingredient Preparationi. Arg.: Analgina; Dioxadol; Dipi- 
grand: Ditral; Fiebrol; Integrobe; Lisalgil; Novader; Novalgina; 
Novemina; Taxenil; Unibios Simple; Austria: Novaigin; Belg.: 
Analgine; Novalgine; Braz.: Algirona; Anador; Analgesilt; Apir- 
on; Baralgin; Conmel; Diíebril; Dipigina; Dipimax; Dipiront; 
Dipix; Diprin; Domalt; Dorona; Dorpinont; Magnopyrol; Maxi- 
liv, Mirador; Noíebrin; Novagreen; Novalgina; Pirogina; Ptodo- 
pironat; Santidor; Tennonal; Termopirona; Termoprinst; Chile: 
Baralgina M; Coiunel; China: Di Shuang (iồĩl); Cz.: Novalgin; 
Ger.: Analgin; Berlosin; Nopaint; Novalgin; Novaminsulíon; 
Gr.: Natralgin; Telalgin; Hung.: Algopyrin; Algozone; Noval- 
ginf; Panalgorin; ỉndia: Analgin; Baralgan-M; Novalgin; 
Indon.: Antalgin; Anưain; Comalgin; Foragin; Lexagin, Licogin; 
Norages; Novalgin; Panstop; Pragesol; Pyrona); Ronalgỉn; Sca- 
nalgin; Unagen; Israel: Optalgin; Phanalgint; V-Dalgin; V-Tal- 
gint; ItaL: Novalgina; Piralgin; Mex.: Alnex; Anaprolt; Anapyr- 
olf; Avaíontan; Conmel; Dalmasin; Dalsin; Detin; Dimetirol; 
Dipydol; DoSsan; Dolgan; Dolizol; Dolofurf; Domenalt: Exoda- 
lina; Fanđalb Fardolpin; Farlin; Gelcom; Indigon; Inlatem; Lozi- 
ma; Mach-2; Macodin; Magnidol; Magnil; Magnol; Magnolo- 
nas; Magnopyrol; Magsons; Mayoprina; Medipirolt; Mermidt; 
Messelíenil; Metapừona; Midelin; Minoral; Mizoltec Modi- 
raetỷ; Neo-Melubrma; NeomelinỶ: Neosedal; Paleodinat; 
PUrolỶ: PưandaU; Pưasod; Pirinovag; Piromebrina; Preádona; 
Prodolina; Prolubrin; Pyranol; Pyron; Suprin; Tennonilt; Uti- 
dol; Vegalt; Neth.: Novalgin; PoU: Pyiahexal; Pyralgin; Pyralgi- 
na; Pyralginunit; Port.: Dolocaỉma; Nolotil; Rus.: Analgin 
(AHaaarHH); Baralgin M (Bapanrra M); Spain: Algi; Dolemicin; 
Lasaint; Metalgial; Neo Melobrina-ị-; Nolotil; Switz.: Minalgin; 
Novalgin; Thai.: Centagint; Deparont; Genergint; Invoigint; 
Kno-Palnet; Mezaboxf; Nivagũit; Novalgint; Olan-Gint; Pyr- 
onpac V Day Pyrin; Turk.: Adepừon; Andolon Baralgin M; 
Devaljin; Feninoxt; Geralgine-M; Kaíalgin; Nogesic Novakom- 
S; Novalgin; Novo-Plan; Novopyrine; Sebon; Sedalmine; Seskal- 
jin; Veral]in; Urug.: Dolanet; Venez.: Bral; Conmel; Delsal; 
Dipamona; Dipidol; Novaldna; Promel.

Muhi-ingredient Preparalions. Arg.: Antìỉpaỉmina; Apasmo 
Compuesto; Apasmo; Artiíene; Bellatotal; Buscapina Composi- 
tum; Calmopirin; CUespastno Compuesto; Colobolina D; Crono- 
pen Balsamico; Dentolina Plust; Dexưo + Dipirona-t-; Dextro- 
dipt; Dioxadol; Doríxina Forte; Espasmo Biotenk; Espasmo 
DioxadoL Padagrip; Plexicamin A; Gastrolina Compuesta; Gob- 
bicalm; Hiosdna Compuesta; Integrobe Plus; Klosídol BI B6 
B12; Klosidol; Lisalgil Compuesto; Luar-G Compositum; Migra 
Dioxadol; Migral Compositum; Mìgral; Multin; Novopasmil 
Compuesto; Parattopina Compuesta; Pasroodina Compuesta; 
Profiũm Plus; Rupe-N Compuẽsto; Solacil; Sumal; Supragesic 
D; Tetralgin Novo; Teơalgin; Viceíeno; Austria: Buscopan 
Compontum; Belg.: Buscopan Compositum; Braz.: Algexin; 
Algice; Ana-Flex; Analgin C-R; Belspan; Besodin: Bicavine; 
Binospan; Bioũex; Buscopan Composio; Buscoveran Composto;

Butilamint; Caíiliỉadon Ccíaldinat; Ceíaliv; Dalgext; Dexalgen; 
Dìsbuspant; Doralgex; Doralgina; Dordũext; Dorũex; Dorgil; 
Doricin; Doridina; Dorilen; Doriless; Dorsedin; Dorspan Com- 
posto; Dorzone; Drenogrip; Enxak; Espasmocront; Espasmodld 
Composto; Flexalgex; Hexdon Gripsay; Hioariston; Hiospan 
Composio; Kindpasmt; Lisadon Lisanúl; Migraliv; Migranette; 
Mionevrix; Miorrelax; Neocopan; Neosaldina; Neuratgina; Nev- 
raìgex; Nogripe; Novralílex; Pan ReQex; RelaAex; Rielex; Roy- 
flex; Sedadon Sedalene; Sedalex; Sedalgừia; Sedalint; 
Sedamed; Sedol; Spasmotropin; Tensaldin; Tetrapulmot; Trop- 
inal; Veratropan Compostot: Chile: Bramedil Compuesto; Bus- 
capina Composỉtum; Cetadol; Ceíalmin; Cinabel; Crotalgina; 
Dolcopin; Dolnix; Dolonase; Esamigran; Fredol; Migragesìc; 
Migranol; Migratam; Neo Butanrol' Nospasmin Compuesto; 
Piretanyl; Piretanyl; Precenid; Scopanil; ultrimin; Viadil Com- 
puesto; Viplan Compuesto; Viproxil Compuesto; Cz.: Algiíen 
Neo; Algiỉen; Analgin; pin.: Litalgin; Gr.: Dispalgine; Hung.: 
Algopyrin Complex; Quarelin; Indiar. Ketonal-D; Indon.: Ana- 
lsik; Aisinal; Biomegat; Cetalgin-T; Cetalgin; Corsanural; Dac- 
tronỷ; Danalgin; Deparonỷ; Dolo Scanneuron; Dolo-Licobion; 
Dormi Comp; Foraneural; Goralgin; Hedix; Hexalgin; Ikaneur- 
on Plus; Metaneuron; Neuralgin RX; Neurindo; Neuro Panstop; 
Neurobat A; Neurodial; Neurogent; Neurosanbe Plus; Neuro- 
tropic Plus; Neuroval; Opineuron; Penagon; Potensik; Priiage- 
sic; Procolic; Proneuron; Spaslic; Spasmal; Spasminalt; Stileran; 
Supranal; Tropineuron; Unthecolt; Viron; Aíex.: Algosíar; Ali- 
vin Plus; Anadil; Bentolt; Biomesina Compuesta; Bipasmin 
Compuesto; Buscapina Compoỉitum: Busconet; Busepan; 
Busprina; Colepren; Dolo-Tiaminal; Espasmogress; Hiosultrina- 
F; Korifenf; Mebuxina; Neo-Brontylf; Neo-Pasmonal; Pasmo- 
dil+; Pirobutil; Respidl; Retodol Compositum; Selpiran; Serral- 
pina Compuesta; Singril; Viladol-Mett; Pol.: Gardan Pf; Scopo- 
lan Compositum; Spasmalgon; Tolargint; Rus.: Analgin-Chinin 
(AHaabrKH-XHHHH); Andipal (AHOHnaa); Amigrippin-ANVI 
(AH-nirpHnnHH-AHBH); Benalgin (BeHMbrHH); Bioralgin 
(EnopaarHH); Bral (Epaa); Bralangine (EpaaaHrMH); Maxigan 
(M axcnraH); Nebalgan (HeổaaraH); Peniabuten (neHTaốyộcH); 
Pentalgin-N (neHTaarHH-H); Plenalgin (IlaeHanrHB); Pyralgin 
(IlHpanrHH); Quintalgine (KaHHTanniH): Renalgan (PcHaaraH); 
Revalgin (PeaanrMH); Santoperalgin (CaHTonepanTHH); Santoti- 
tralgin (CaHTOTirrpaarMii); Sedal-M (Ceaaa-M); Sedalgin-Neo 
(Cepara>rHH-Heo); Spasgan (CnaaraH); Spasmalgon (CnaaMaaroH); 
Spasmalin (CnaaMaaHH); Tempalgin (TeMnaarBH); Tempanginol 
(TeMnaHTHHon); Tetralgin (TetpanrHH); S.Afr.: Buscopan Compo- 
situm; Scopex Co; Spain: Buscapina Compositum; Thai.: Butar- 
iont; Nalgin-P; Novapam-t-; Turk.: Buscopan Compositumt; 
Penikint; Peraljinf; skopolint; ukr.: Baralginus (EapaarHHyc)t; 
Bellalgin (Eenaaanm); Sedal-M (Ceaaa-M); Spasgan (CnaaraH); 
Spasmadol (Cna3Maaoa)f; Spasmalgon (CnaaManroH); Spasmil-M 
(Cna3MHa-M); Tempalgin (TeMnaarHH); Tempana! (TeMnaHan); 
Teưalgin (TeTpamnH); Venez.: Buscapina Compositum; Butila- 
mina Compuesta; FIemibar; Praxona; Sistaldn Compositum.

Eltenac MNNI

Elténaq Eltenaco; Eltenacum; BnbTeHaK. 
4-(2,6-Dichloroanilino)-3-thiopheneacetic acid. 
C,jH,CI2NO2S=302.2 
CAS —  72895-88-6.
UNII — A153L3JA99.

Protịle
Eltenac is an NSAID (p. 102.3) used in veterinary medicine.

Embutramide IBAN, USAN, riNNi
Embutramida; Embutramidum; Hoe-18-680; 3MốyrpaMHfl.
N-(P,3-Diethyl-m-methoxyphenethyl)-4-hydroxybutyramide.
C,2H27N03=293.4
ois — ì5687-14-6.
UNII — 3P4TQG94T1.

ProíịỊe
Embutramide is an opioid analgesic used in veterinary 
medidne for euthanasia.

Enoxolone IBAN, riNNI

Ácido glicirrético; Ảcido glicirretínico; Enoksolonas; Enokso- 
loni; Enoxolon; Enoxolona; Énoxolone; Enoxolonum; 
Glycyrrhetic Acid; Glycyrrhetinic Acid; Kwas glicyryzynowy;
3HOKCOBOH.
3fl-Hydroxy-l l-oxo-olean-12-en-30-oic acid.

=470.7 
C45 — 471-53-4.
ATC —  D03AX10.
ATC Vet —  QD03AXÌO.
ƯNII —  PS40XA09DR.

NOTE. Do not coníuse with glycyrrhizic acid (p. 2520.2). 
Pharmacopoeias. ỉn Eur. (see p. vii).
Ph. Eur. 8: (Enoxolone). A vvhite or almost white, 
aystalline powder. It exhibits polymorphism. Praaically

in so lu b le  in  w a te n  s o lu b le  in  d e h y d ra te d  a lc o h o l;  sp a rin g l r 
so lu b le  in  d ic h lo ro m e th a n e . PTOtect fro m  lig h t.

ProẠVẹ

Enoxolone is a complex triterpene prepared fror 1 
glycyrrhizic add  (p. 2520.2), a constituent of liquoric; 
(p. 1856.2). Enoxolone is used locally in preparations ỉor th  ■ 
treatment of non-infective intlammatory disorders of th ' 
skin, mouth, throat, and reaum . Enoxolone potassiur. 
(potassium glycyrrhetinate) has been used similarly.

Derívatives of enoxolone, including its alunúnium sal 
(p. 1843.3) and carbenoxolone (p. 1828.3) have been usei 
in the treatm ent oí benign peptic ulcer disease and othe 
gasưointestinal disorders.

Enoxolone is a potent inhỉbỉtor of the enzyme l ip  
hydroxysteroid dehydrogenase, vvhich inactivates cortìsol 
and use vvith hydrocortisone has been shovvn in anima' 
studies to potentiate the aaivity of hydrocortisone in skin. 
vvhether this also increased the systemic absorption an< 
toxidty of hydrocortisone was unđear.2 However, fo 
reterence to adverse eííens attributed to systemic inhibitioi 
of cortisol when enoxolone (glycyrrhetinic add) is producet 
during metabolism of íngested liquorice, see Mineralocorti 
coid Eííeas, p. 1856.3.

A cream containing enoxolone with hyaluronic and 
telmesteine, and a gtape extract, has been investigated wiứ 
apparent beneíit in the management of mild to moderatt 
eczema5'4 and is available for such use in some countries 
Hovvever. topical application of enoxolone has beer 
assodated with contact dermatitis.5

1. Teelucksỉngh s. et aỉ. Potcntiation «f hyđroconisone aaiv ity  in skin b\ 
glycyrrheiinic aciđ. Lancet 1990: 335: 1060-3.

2. Greaves MVV. PotemiaLion of hydroconisone aciivity in skin bị 
glycerrheiinic acld. Lanat 1990; 336: 876.

3. Belloni G, et al. A randomised, double-blind, vehicle-controlled siudy tc 
evaluate the eíĩỉcacy and saíeiy oí MAS063D (Atopidair) in the 
treatm eni oím ild to moderate atopic dermatitis. Eur J Dcrmaío! 2005; 15 
31-6.

4. Abramovits w . Boguníevvicz M. Aduít Aiopiclair Study Group. A 
multicenter, randomized. vehicle-controlled dinical Sĩudy to examine 
the efficacy and saíery oí MAS063DP (Atopiclair) in the managem ent OI 
mild to m oderate atopỉc dermatitis in aduỉts. J Drugs Dermatơỉ 2006; 5 
236-44.

5. Tanaka s. ct aỉ. Allergic contact dermatitis írom enoxolone. Contaci 
Dermơúlis 2001; 44: 192.

Preparations
Propríetary Preparations (details are given in Volume B)

Single-ingredient Preporations. Belg.: Dermanox; Fr.: Arthro- 
dont; PO 12; Hung.: Arthrodont; S.Afr.: Arthrodontt; singa­
pore: Arthrodont; USA: PruClair.

Muki-ingredient Preparaiions. Arg.: Anastim; Empedd Pie; Aus- 
tral.: Aiopiđairt; Braz.: Capilos; chile: Geldaừ; Ruboril; 
Sebium AKNf; Suavigel; Fr.: Dermeol; Eryglnet; Hexalyse; 
Humex Gorge IrriteeỶ; Hyseke Solaire; Hyseke; Kelual DS; Kel- 
ual DS; Night Peel+; Novophane DS; Novophane K; Phlebo- 
ơeme; Phlebosup; Pyreflorf; Sebium AKN; Sedorrhoide; Voca- 
dys; Ger.: Geldair; Hong Kong: Aloxf; Hexalyse; Indon.: 
Aloclain Atopidair; Polikt; Israel: Aphtagoneỷ; Aptha-Xf; Ato- 
pidair; Xdair; ỉtal.: Acnesan; Badilenet: Biolastic T5; Biothy- 
mus DS; Blogoíont; Brunex; Flogofon Cremagel; Pluocaril; 
Lenipasta; Lenirose; Lisomucil Gola; Neo-Stomygen; Períluxi 
Cremagel; Prurex; Resvelite Sole; Resveliíe; skab 2f; Vaginol; 
Mex.: Angenovag; Periodentyl; Mon.: phytospray; Port.: Despig- 
mentantet; Rus.: Hexalyse (reKcanm); Singapore: Atopidair; 
Vetic; Spain: Angileptol; Anginovag; Robeiíarin; UK: Atopi- 
daứ; Geldair; X dair Ukr.: Angũiovag (AHTHHOBar); Anzibel 
(AroHỗea); Hexalyse <rexcajiH3); USA: Atopidaừ; Geldair; 
Veneỉ.: Sebium AKN; Sensibio DS.

Epirixole ỊUSAN, plNNI

DA-398; Epirizol; Épirizole; Epirizolum; Mepirizole; 3nnpM30n.
4-Methoxy-2-(5-methoxy-3-methýlpyrazol-l-yl)-6-methyl- 
pyrimidine.
CÍ.HhN40 2=2343 
CAS — Ị8694-40-1 
UNII —  384602PH81.

Pharmacopoeias. In Jpn.

Proỉile
Epirizole is an NSAID (p. 102.3) that has been given in a 
usual oral dose of 150 to 450 mg daily in divided doses; 
larger doses oí up to 600 mg daily ha ve been used in patients 
vvith rheumatoid arthritis.

Preparations
Proprietary Preparations (details are given in Volume B) 

Single-ingredient Preparatíons. Jpn: Mebron; Veneỉ.: Dalex.

All cross-reíerences reter to entries in Volume A

http://www
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Eptazocine H ydrobrom ide ỊriNNMì 

Eptazocine , Bromhydrate d'; Eptazocini Hydrobromidum; 
Hidrobromuro de eptazocina; ST-2121; 3nTa30qMHa 
rMApo6pOMMfl.
(-)-(ỉ s 65)-2,3,4,5,6,7-Hexahydro-1,4-dimethyl-l ,6-methano- 
1H-4-benzazonirv10-ol hydrobromide.
CisH2i N0,HBr=312.3
CAS —  72522-13-5 (eptazocine); 72150-17-5 (eptazoơne 
hydrobromide).
UNII —  865626Y40N.

Proĩịle
Eptazodne hydrobromide is an opioid analgesic with mixed 
opioid agonist and antagonist actions. It has been given by 
subcutaneous or inơamuscular ũỹectìon for the relieí of 
pain.

Preparatíons
Propríetary Preparatíons (details are given in Volume B) 

Single-ingredient Preparotions. Jpn: Sedapain.

Etanercept (BAN, USAN, riNNỊ

Ểtanercept; Etanerceptum; Etanersept; Etanersepti; rhu-
TNFR:Fq TNR-001; STaHepLtenT.
A dimer o f 1 -235 tumour necrosis factor receptor (human) 
íusion protein with 236-467-immunoglobulin GI (human 
y l-Chain Fc íragment).
CAS —  185243-69-0.
ATC —  L04AB01.
ATC Vet —  QL04AB01.
UNII —  OP401G7O3C

Uses and Administratíon
Etanercept is a recombinant version of soluble human TNF 
receptor that binds speciBcally to tum our necrosis factor 
(p. 878.2) and blocks its interaction with endogenous cell- 
suriace TNF receptors. This interaction prevents the 
important effect of TNF in the inũammatory processes of 
rheumatoid arthritis; elevated TNF levels are also íound in 
psoriatic plaques, in the synovium of patients vvith psoriatic 
arthritis, and in the serum and synovitun of patients vvith 
ankylosing spondylitis. Etanercept is described as a 
biological disease-modưying antirheumatic drug (DMARD).

Etanercept is used in the treatment of moderately to 
severely active rh eu m a to id  a rth r itis  (below) and active 
and Progressive p so ria tic  a r th r it i ỉ  (see Spondyloarthro- 
pathies, below). In the UK, it is licensed for use in patients 
vvho have had an inadequate response to Standard DMARDs 
although in severe rheumatoid arthritis it may be used in 
patients not previously treated vvith methoưexate. In the 
USA, it is licensed to treat early rheumatoid arthritis or 
psoriatic arthritis. Etanercept is also indicated in the 
treatm ent of severely active ankylosing  spondylitis (see 
Spondyloarthropathies, below); in the UK, its use is again 
limited to those vvho have had an inadequate response to 
conventional therapy. For all the above indications, it is 
given as a subcutaneous injection in a dose of 25mg tvvice 
weekly at intervals of 3 or 4 days; the equivalent weekly 
dose of 50 mg may also be given as a single 50-mg injection. 
In the UK, NICE recommends that etanercept be stopped if 
there is no adequate response alter 6 months for the 
treatment of rheumatoid arthritis, and aíter 12 weeks for 
psoriatic arthritis or ankylosing spondylitis.

Etanercept is also used in the treatmem ol chronic, 
moderate to severe p laque psoriasis (below). In the UK, its 
use is usually limited to patients unresponsive to, or 
intolerant of, conventional systemic therapy induding 
photochemotherapy. The recommended initial dose is 
25 mg tvvice vveekly. Altematively, an initial dose of 50 mg 
twice weekly at intervals of 3 or 4 days may be given for 12 
vveeks; the dose should then be reduced to 25mg twice 
weekly or 50 mg once vveekly. Initial doses of 25 or 50 mg 
once vveekly have also been shovvn to be eííective. 
Treatment should continue until remission is achieved, for 
up to 24 vveeks. Etanercept should be stopped after 12 
vveeks in patients vvho show no response.

For details of uses and dosage in children, see belovv.

Adminiỉtration in children. Etanercept is used in the treat- 
m ent of moderately to severely active polyarticular juve- 
n ile  id ỉo p a th lc  a rth r itis  in chiỉdren aged 2 years and 
older. In the UK, it is licensed for the treatment of polyar- 
thritis or extended oligoarthritis in those who have had an 
inadequate response to, or who are intolerant of, the dis- 
ease-modifying antirheumatic drug (DMARD) metho- 
trexate. Etanercept is given subcutaneously in a dose of 
400 micrograms/kg (up to a maximum dose of 25 mg) 
tvvice weekly at intervals of 3 or 4  days; altematively,

800 micrograms/kg (up to a maximum dose of 50 mg) may 
be given once weekly. In the USA, etanercept is licensed 
for use in children aged 2 years and older to reduce the 
signs and symptoms of moderately to severely active poly- 
articular disease. Similar doses are used although doses to 
be gi ven as 2 separate ữỹections may either be given on 
the same day or 3 to 4 daỹs apart. In the UK, NICE recom- 
mends that treatment be stopped ỉn children if there is no 
response aíter 6 months, or an initial response is not 
maintained.

In the UK, etanercept is also licensed for the ơeatment of 
enthesitis-related arthriús and psoriatic  a r th r itis  in those 
aged 12 years and older who ha ve had an inadequate 
response to, or who are intolerant of, conventional therapy; 
doses are similar to those given for polyarticular juvenile 
idiopathic arthritis above.

Etanercept is also used in the treatment of chronic severe 
plaque psoriasis in  children aged 6 years and older; its use 
is limited to those in whom other systemic treatments are 
not suitable. The UK Iicensed dose is 800micrograms/kg (up 
to a maximum dose of 50 mg) subcutaneously once vveekly 
for up to 24 vveeks; treatment should be stõpped after 12 
weeks in those who show no response.

Asthma. TNF inhibitors such as etanercept have been 
investigated in the treatment of reừactory asthma 
(p. 1195.2).1-3 There is some evidence that only a minority 
of patients will respond to such therapy, and that the ben- 
eíits and risks must thereíore be careíully assessed.4

ỉ . Hovvarth PH. t í  a i  Tumour necrosis ỉactor (TNF a ) as a noveỉ therapeutic 
target ỉn symptomatic cortỉcosteroid depcndent asthma. Thorax 2005; 
60: 1012-18.

2. Berry MA. t í  ai. Evidence of a rolc oỉ cumor necrosis íactor a ỉn 
reỉractory asthroa. N  Eng! J Med 2006; 354: 697-708.

3. Moijaria JB, t í  ai. The role oí a soluble TNFa receptor fusion procein 
(etanercept) in corùcosteroid reừactory asthma: a double blind, 
ranđomised, placebo controlled tríal. Thorax 2008; 63: 584-9Ỉ.

4. Brightỉing c. tí aỉ. Targetíng TNF- a : a noveỉ cherapeutỉc approach ỉor 
asthma. J  Alỉergy ơ in  ĩmmunol 2008; 121: 5-10.

Dementia. A small pilot study1 and individual case 
reports2 have suggested that perispinal injection of etaner- 
cept, in doses of 25 to 50 mg vveekly, may improve signs 
of dementia in patìents with Alzheúner's disease. How- 
ever, randomised controlled studies are required to con- 
firm any beneíit.

1. Tobừiick E, t í  ai. TNP-alpha moduỉation for treatm ent oí A liheim e^s 
dỉsease: a 6-moruh piỉot stuđy. MedGenMed 2006; 8: 25. Avaiỉabỉe ac: 
h ttp ://w w w .ncb i.n lm .n ih .gov /pm c/artic les/P M C l785182 /7 too lss- 
pubmed (accessed 28/07/10)

2. Tobinick EL. Gross H. Rapid cogniúve improvement ỉn Alzheimer's 
disease íoliovving perispinal eỉanercept adminiỉtratỉon. J  Neuroinfĩamma- 
tíon 2008; 5: 2. Avaiỉable ai: http://wvyw.jneuroinflammacion.com/ 
content/pdí/ l742-2094-5-2.pdf (accessed 13/06/08)

Psoriasis. Etanercept is effective in patients with moderate 
to severe plaque psoriasis (p. 1688.1).1-12 It has also been 
successíully tried in the treatment of erythrodermic psor- 
iasis,13 and of plaque psoriasis in children and adoles- 
cents.14

Efficacy may be dose-related; in one study,1 25% of 
patients in the Iow-dose (25 mg once vveekly) group shovved 
at least a 75% improvement compared vvith 44% in the 
medium-dose group (25 mg twice vveekly) and 59% in the 
high-dose group (50 mg tvvice vveekly) aíter 24 weeks oí 
etanercept treatment. However, a later multicentre study2 
in patients with chronic plaque psoriasis íound that the 
therapeutic elíect of etanercept was maintained when the 
dose vvas reduced aíter 12 vveeks from 50 mg twice weekly 
to 25 mg tvvice weekly. An open-Iabel extension8 of these 2 
studies íound that eữìcacy was also sustained when patients 
vvho had received etanercept 25 mg tvvice weekly for at least 
24 vveeks had their dose altered to 50 mg once vveekly.

1. Leonardi CL, tíơ ì. Eianercept as monotherapy in patiems with psoriasis. 
N  Eng! J Med 2003; 349: 2014-22.

2. Papp KA. tí ai. A global phase III randomized controlled tríal of 
etanercept in psoriasis: saíety, eỉHcacy, and cííect o! dose reduction. Br J 
Dennatol 2005; 152: 1304-12

3. N1CE. Etanercept and eỉalizumab ỉor the treatm ent of adulcs w ith 
psoriasis: Technology Appraisal Guidance 103 (issued July 2006). 
Available at: http://www.nice.org.uk/nicemedia/pdf/TA103guidance. 
pdỉ (accessed 13/06/08)

4. B oehncke W-H, t í  ai. E uropean Dcrmatoỉogy Expert Group. 
Recomrocndatỉons for the use of etanercept ỉn psoriasis: -a European 
dermatology expert group consensus. J Eur Acad Dtrmatoỉ Venereoỉ 2006; 
20: 988-98.

5. VVoolacott N. tí  al. MHS Health Technology Assessment Programrae. 
Etanercept and efalizuraab for the treatm ent of psoriasis: a systematỉc 
revicw (ỉssued Novembcr 2006). Available a t  h ttp ://w w w .hta.acuk/ 
fuỉlm ono/m onl046.pdf (accessed 13/06/08)

6. Tyring s, tí ai. Long-term saíety and eỉScacy of 50 mg of etanercept twice 
weekly in patients with psorỉasiỉ. A nh  Dermatoỉ 2007; 143: 719-26.

7. Romero-Maté A. t í  ai. Eữỉcacy and  saỉety o ỉ etanercept ỉn psoriasỉs/ 
psorỉatic arthritis: an  updated review. Am J  ơ in  Dermatol 2007; 8: 143- 
55.

8. Elewski B, t í  al. Cotnparison of cỉỉnicaỉ and pharmacokỉnecic proSỉes of 
etanercept 25 mg twice weekỉy and 50 mg once weekly in patỉents wỉtb 
psoríasis. Br J  Dermatoi 2007; 156: 138-42.

9. Ahmad K Rogers s. Two years of experience with etanercept in 
recaldtrant psorỉasỉs. Br J  Dtrmatoỉ 2007; 156: 1010-14.

10. van de Kerkhoí PCM. tí  ai. Once weekly adminiỉtration of etanercept 50 
mg ls efficacỉous and well tolerated in patients w ỉth moderate-to-severe 
plaque psoríasis: a randomized conưolỉed tríal with open-label 
ẽxtensỉon. Br J  Dermatoỉ 2008; 159: 1177-85.

ỉ 1. Ortonne J-P, tí  a i  Patients with moderate-io-severe psoriasis recapture 
clinical response durìng re-ơeatm ent wỉth etanercept. Br J Dermatai 
2009; 161: 1190-5.

12. Sterry w , tí ai. Comparison of two etanercept regỉmens for ưeatm ent oỉ 
psorỉasis and psoriacỉc arthxỉtís: PRESTA randomised double blind 
multicentre trial. Abrídged version: BMJ 2010; 340: 300. Fulỉ version: 
h ttp :/ /w w w .b m j.c o m /c g i/re p r in t/3 4 0 /fe b 0 2 _ 2 /c l4 7  (accessed 
06/05/10)

13. Esposito M.e ta ỉ .  Treatment of erythrodeimỉc psoriasis w ith etanercepL 
Br J  Dermatoí 2006; 155: 156-9.

14. Paỉler AS, tí  ai. Etanercept Pedỉatrỉc Psorỉasỉs Study Group. Etanercept 
ưeatment ỉor chiỉdren and adoỉescents wỉth piaque psorỉasis. N  Eng! J 
Med 2008; 358: 241-51.

Rheumatoid arthritis. Some reíerenccs1’22 to the use of 
etanercept in rheumatoid arthrỉtis (p. 13.2) and juvenile 
idiopathic arthritis (p. 12.1).

1. N1CE. Guldance on the use of etanercept for the treatm ent of juvenile 
idỉopathỉc arthiltỉs: Technology Appraỉsal Guỉdance 35 (issued March 
2002). Available ac  http://www.nice.org.uk/nicemedia/pdí/JĨA-PDF. 
pdf (accessed 13/06/08)

2. Klareskog L, t í  al. TEMPO (Triaỉ of Etanercept and M ethotrexate wỉth 
Radỉographỉc Patỉent Outcomes) Study Investígaton. Therapeutỉc eữ ea 
of the combỉnatìon of etanercept and m ethoưexate compared wỉth each 
treatment aỉone in patỉents with rhcumatoỉd arthritỉs: double-blind 
randomỉsed contTOỈỈed triaỉ. Lancet 2004; 363: 675-81.

3. Genovese MC. t í  aỉ. Longterm saỉety, eổlcacy, and radiographic outcome 
with etanercept treatment ỉn  padents wỉth earỉy rheumatoỉd arthritis. J 
Rhtítmatoỉ 2005; 32:1232-42.

4. Bathon JM, t í  al. Saỉety and eữỉcacy of etanercept ữeatm ent ỉn eỉderly 
subjects with rheumatoid arthritis. J  Rkeỵmatoĩ 2006; 33: 234-43.

5. van Rỉeì PLCM. tí  aỉ. ADORE (Add Enbrel or Repỉace M ethoaexate) 
Study ỉnvestígators. Efficacy and safety of combinatioQ etanercept and 
methoừexate versus etanercept aỉone ỉn patỉents w ith rheumatoid 
arthrỉtỉs wỉth an ỉnadequate response to methoưexate: the ADORE 
study. Ann Rheum Dừ 2006; 65: 1478-83.

6. Moreỉand LW, t í  ai. Etanercept creatment in adults w ỉth estabỉỉshed 
rheumatoid arthritis: 7 yeara of dinical experìence. J  Rhrumatol 2006; 33: 
854-61.

7. van der Heỉjde D, t í  aỉ. Comparỉson of etanercept and methoưexate. 
aỉone and combỉned. ỉn the  ưeatm ent of rheumatoỉd arthritis: two-year 
dưiical and radỉographic resuỉts ừom  the TEMPO study. a doubỉe-blind. 
randomảed trỉaL Arthrừà Rheum 2006; 54: 1063-74.

8. Chen Y-F. t í  a i  NHS Health Technology Assessmem Programme. A 
systematỉc revỉew oỉ the eỉỉectỉveness crf adaỉủnunub. eunercept and 
ỉnỉĩỉximab for the treatm ent of rheumatoid arthritỉs in adults and an 
economỉc evaluation of theĩr cost-eữectỉveness (ỉssued Noverober 
2006). Avaiỉabte at: http://w w w .hta.acuk/fuỉlm ono/raonl042.pdf 
(accessed 13/06/08)

9. Weisman MH, a  al. A placebo-controlled. randomized, doubỉe-blinded 
study evaluatỉng the safety of etanercept in paúentỉ w ith rheumatoid 
arthritis and concomitant comorbid dỉseases. Rheumatology (OxỊord) 
2007; 46: 1122-5.

10. Dhiỉỉon s, t í  ai. Etanercept: a review o( its use In the management oí 
rheumatoid arthritis. ữrugs 2007; 67: 1211-41. Cortectỉon. ibid.: 1849.

ỉ 1. van der Heijde D. t í  ai. Etanercept Study 400 ỉnvestigators. The saỉety 
and efflcacy of addỉng etanercept to methotrexate or methoưexate to 
etanercept ỉn m odentely acdve rheumatoid arthrỉds patỉents previously 
treated vvith monotherapy. Amt Rheum Dừ 2008; 67: 182-8.

12. van đer Heỉjde D. tí  ai. Diỉease remission and sustained hahỉng oỉ 
radỉographic progressỉon w ỉth combination etanercept and  metho- 
ưexate in patiems with rheumatoid arthritỉs. Arthrừis Rheum 2007; 56: 
3928-39.

13. NĩCE. Adaiimumab, etanercept and inQiximab for the ưeatm ent of 
** rheumatoid anhritis (indudes a review of technology appraisal guidance

36): Technology Appraisal Guỉdance 130 (ỉssued October 2007). 
Available at: http://www.nice.org.uk/nicemedia/pdf/TA130guidance. 
pdỉ (accessed 13/06/08)

14. Gartlehner G. tí  a i  Bỉoỉogỉcs for the treatm ent oỉ juveni!e idiopathic 
anhriús: a systematỉc review and critỉcal analysis of the evidence. Clin 
Rheumatol 2008; 27: 67-76.

15. Lovell DJ. t í  aL Pedỉauỉc Rheumatology Colỉaborative Study Group. 
Saíety and efficacy of up to eight years of continuous etanercept therapy 
ỉn patìents wỉth juvenỉỉe rheum atoid arthritls. Arthrừà Rheum 2008; 58: 
1496-1504.

16. Emery ?, t í  ai. Coraparison of methotrexate m onotherapy with a 
combinadon of methotrexate and etanercept in active, earỉy. moderate 
to severe rheumatoid arthritis (COMET): a randomised. double-blind, 
paralỉel treatment trial. Lanctí 2008; 372: 375-82.

17. HÍCH. Ađalimumab, etanercept, ỉnũixỉmab. rituximab and abatacept for 
the treatment of rheumatoid arthrỉtiỉ after the íailure of a TNF inhibitor 
(part revỉew of N1CE technology appraisaỉ guidance 36 and review of 
NICE technology appraỉsaỉ guỉdance 126 and 141): Technology 
Appraisa! Guidance 195 (issued August 2010). Availabie at: http:// 
www.nice.org.uk/nicem edia/live/13l08/50413/50413.pdf (accessed 
04/11/10)

18. Emery p, tí al. COMET (Combination of Methoưexaie and Eỉanercept in 
Early Rheumatoíd Arthrítis) Trỉaỉ Group. Two-year dinical and 
radlographic results with combinatỉon etanercept-mcthutrexate therapy 
venus monotherapy in early rheumatoid arthritis: a two-year, double- 
blind, randomized study. Arthritis Rheum 2010: 62: 674-82. Correction. 
ibid.i 3005.

19. VVíens A. t í  ai. Meta-analysis of the eí&cacy and saỉety of adaiimumab. 
etanercept. and infliximab íor the treannent oỉ rheum atoid arthritis. 
Pharmacòtherapy 2010; 30: 339-53.

20. Klareskog L. t í  ai. Etanercepc Study 301 ỉnvestigator*. Assessment of 
long-term saíety and eỉhcacy of etanercept ỉn a 5-year ex tem ỉon  study ỉn 
patients with rheumatoid arthritis. Qin Exp Rheumatol 2011; 29:238-47.

21. Otten MH. etaỉ. F aao n  assocỉated wỉth treatment response to etanercept 
in juveniỉe idiopathic anhritis. JAMA 2011; 306: 2340-7.

22. Atzeni F. Sarzi-Puttini p. Twelve years' experỉence wỉth etanercept in 
the ưeatm ent of rheum atoid arthrltừ: how it has changed dinical 
practice. Expert R evơùt ĩmmunol 2012; 8: 213-22.

Spondyioarthropaihies. Reíerences116 to the use of eta- 
nercept ỉn the ưeatraent of ankyỉosing spondylitis and 
psoriatỉc arthritis (p. 14.3).

1. Davis JC. t í  a i  Enbreỉ Ankyloslng Spondylitis S tudy Group. 
Recombinant hum an tum or necrosis ỉactor receptor (ètanercept) ỉor 
ưeating ankyỉosing spondylỉtỉs: a randomized, conưolled triaỉ. Arthrừis 
Rheum 2003; 48: 3230-6.

2. Mease PJ, t í  al. Etanercept ữeatm ent of psorỉatỉc anhrỉtỉs: safety, 
efficacy, and effect on dỉsease progression. Arthrítà Rheum 2004; 50: 
2264-72.

The Symbol t  denotes a preparation no longer aaively marketed

http://www.ncbi.nlm.nih.gov/pmc/articles/PMCl785182/7toolss-pubmed
http://www.ncbi.nlm.nih.gov/pmc/articles/PMCl785182/7toolss-pubmed
http://wvyw.jneuroinflammacion.com/
http://www.nice.org.uk/nicemedia/pdf/TA103guidance
http://www.hta.acuk/
http://www.bmj.com/cgi/reprint/340/feb02_2/cl47
http://www.nice.org.uk/nicemedia/pd%c3%ad/J%c4%a8A-PDF
http://www.hta.acuk/fu%e1%bb%89lmono/raonl042.pdf
http://www.nice.org.uk/nicemedia/pdf/TA130guidance
http://www.nice.org.uk/nicemedia/live/13l08/50413/50413.pdf
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3. Baraỉỉakos X, t í  aỉ. Outcome oí patỉents wỉth aa ỉve  ankylosing 
spondylỉtis afier two years oỉ therapy wiih cuncrcepL* dinical and 
m agnetic resonance ỉmaging data. Arthrita Rheum 2005; 53: 556-63.

4. Mease PJ. t í  a i  Continued iỉihỉbìỉỉon of radiographic progression ín 
patỉents vviih psorỉatíc arthrỉcis following 2 years of ơeaunent wiih 
etanercepỉ. J  Rheumalol 2006; 33: 712-21.

5. van der Heijde D. tí  al. Etanercept Study 314 Investigators. Etanercept 
50 mg once vveckly is as eỉíective as 25 mg twice weekly in patienu wỉih 
ankyĩosỉng spondylitis. Ann Rheum Dis 2006; 65: 1572-7.

6. C antìn ỉ F, t í  aì. Sw itching from  InOíximab to  once-w eekly 
admỉnỉstratỉon o í 50mg etanerccpt in resistant or im oleram  patients 
w ilh  ankyìosing sponđyỉitis: resulu oí a fiỉty*ỉour*week study. Arthriỉis 
Rheum 2006; 55: 812-6.

7. Woolacott NF, t í  ai. Etanercept and inílixỉmab íor the treatm eru of 
psorỉatỉc arthritls: a systematic rcview. Gin Exp Rheumatoí 2006; 2 4 :587- 
93.

5. Gottỉỉeb AB, tí  a i  Ust of etanercept ỉor psoríatic arthritis ỉn the 
dermatology d ỉn ic  the Expericnce Diagnosing. U ndem andtng Care. 
and Treatment with Etanercept (EDUCATE) study. J  Dermatoloỹ Treat 
2006; 17: 343-52.

9. Braun J, tí aỉ. Improvemeni in patiem -reponed outcomes for paủents 
w ỉth ankyỉosỉng spondylitis ưeated with etanercept 50 mg once-weekly 
and 25 mg twice-weekly. Rheumatology (OxỊori) 2007; 46: 999-1004.

10. Romero-Maté A, tí al. Eííicacy and saỉety oỉ etanercept ỉn psorìasis/ 
psoriatic arthritis: an updated revievv. Am J Clin DermaioỊ 2007; 8: 143- 
55.

11. PrankeỉEH. etai. Etanercepi improves psorỉatic arthriús patient-reporied 
outcomes: results írom EDUCATE. Cutií 2007; 79: 322-6.

12. McLeưd c. t í  aỉ. NHS Health Technology Assessment Programme. 
Adalimumab, cianercept and inflixjmab íor the ưeaưneni oí ankylosing 
spondylitis: a systematìc review and econom icevaluaũon (issued Augusi 
2007). Avaỉlable at: http://w w w .hta.ac.uk/fuIlinono/m onn28.pdi 
(accessed 31/10/08)

13. Hoy SM, ScottL l. Etanercept: a review oí iis use in the management oi 
ankylosing spondylitis and psorỉaùcarthritis. Drugs 2007; 67: 2609-33.

14. N1CE. Adaỉỉmumab, etanercept and ỉniỉiximab íor ankylosing spondyl-
itis: Technology Appraisal Guidance 143 (ìssueđ May 2008). Availabte 
at: http://www.nice.org.uk/nicemedia/pdf/TA143Guidance.pdf
(accessed 31/10/03)

15. Sterry w , t í  aL Comparison oỉ two etanercept regimens íor treaunem  oỉ 
psoriasis and psoriatic aithrítỉs: PRESTA randomised doubie blind 
m ultỉcenưe trial. Abridged versỉon: BMJ 2010; 340: 300. Full vcrsion: 
h ttp :/ /w w w .b m i.c o m /c g i/re p r in i/3 4 0 /fe b 0 2  2/C147 (accessed 
06/05/10)

16. N1CE. Etanercept, inlỉỉxỉmab and adalỉmumab íor the ưeatm ent of 
psoriatic arthrỉtis (review of technology appraisal gụidance 104 and 
125): Technology Appraisaỉ Guidance 199 (issued August 2010). 
Avaỉlable at: hnp://www.nỉce.org.uk/nỉcem edla/llve/13110/50422/ 
50422.pdf (accessed 19/10/10)

Vasculitĩc syndromes. For a prellminary report on the use 
ọf etanercept in  Takayasu's arteritis, see p. 1614.3.

Adverse Elỉects, Treaừnent, and Precautions
As for InAiximab, p. 75.3.

Mild to moderate injection site reactions with symptoms 
of erythema, itching, pain, or svvelling are common with 
etanercept. Other cominon reactions indude headache, 
dizziness, asthenia, nausea and vomiting, abdominal pain, 
dyspepsia, and allergic reactions. Antibodies to etanercept 
may develop.

Etanercept should be used with caution in patientỉ with 
heart ỉaỉlure.
Reíerences.

1. sánchez Caraco JL  a  al. Saỉeĩy of etanercept in psonasis: 1 crirical 
rcvìrw . DnÁỊỊ Safety 2006; 29: 675-85.

Porphyría. The Drug Database for Acute Poxphyria, com- 
piled by the N omegian Poiphyria Centre (NAPOS) and 
the Poiphyria Cenue Svvedeã dassiBes etanercept as pos- 
sibly porphyrinogenic; it should be used only when no 
safer altemative is available and precautions should be 
cohsidered in vulnerable patients.1

1. The Drug D aubase for Acute Porphyria. Available ac  hnp ;//w vw . 
dm gs-poiphyiia.org (accessed 15/11/11)

W egener's granuiomatosìs. The additíon of etanercept to 
Standard therapy (induding cydophosphamide or metho- 
ttexate and corticosteroids) was not shown to be eííective 
in patíents with Wegener's granulomatosis and was asso- 
dated with an increased inddence of various 
nọn-ctitaneous malignandes.1 Licensed product intorma- 
tion recommends that etanercept should not be added to 
therapy in patients vrith Wegenẽr's granulomatosis.

1. W egener's Granulomatosis Etanercept Trial (WGET) Research Group. 
E tanercept pỉus Standard therapy for W egener's granulomatosis. N  En$lJ 
Med 2005; 352: 351-61.

Interactions
As ÍOI InBixũnab, p. 77.3. The use of etanercept with 
suUasalazine has resulted in đecreased white blood cell 
counts; hovvever, the dinical signưicance of this is 
unknown. For an increased inddence of malignancy 
when etanercept was added to Standard immunosuppres- 
sive therapy in patients vvith Wegener's granulomatosis, see 
above.

Pharmacokinetics
After a single subcutaneous dose of etanercept, UK licensed 
product iníormation States that the mean half-life is about 
70hours, and the time to peak serum concenơation 
48 hours. In contrast, us iníormation gives the ha]f-life as 
102hours and the time to peak concentration as about

70hours, although with a considerable range. Repeated 
dosing was noted to result in a two- to seveníold increase in 
serum levels of etanercept in some patients.
Reíerences.

1. Konh-Bradley JM, tí al. The pharmacokinetỉcs of etanercept in healthy 
volunteers. Ânn Pharmacother 2000; 34: 16Ỉ-4.

2. Zhou H. CỈỈQỈcat pharmacokincúcs o( etanercept: a  hitỉy hum aniied 
soỉuble recombinant tum or necrosis íactor receptor íusion protein. J  Ctìn 
PharmacoỊ 2005; 45: 490-7.

3. Yỉm D'S, et a i  Populaỉion pharmacokỉnetỉc analysis and simularion oỉ 
the tỉme*concemration proOle of etanercept in pediatric patỉentỉ wỉth 
juvenile rheum atoid anhritis. J ơirt Pharmacol 2005; 45: 246-56.

4. Don BR, tí a i  The pharmacokineticỉ of etanercept ỉn patỉents with end- 
stage renal disease on haemodialysỉs. J  Pharm Pharmaeol 2005; 57: ỉ 407- 
13.

5. Hestorov L Clínical pharmacokinetics oí tum or necrosis ỉactor 
antagonỉsts. J  Rheumatoỉ 2005; 74 (suppl): 13-18.

ổ. Sulỉivan JT, tí  ai. Bioequỉvalence of liquid and reconsiituted lyophilỉzed 
etanercept subcuianeous injeaions. J  ctìn Pharmacol 2006; 46: 654-61.

7. Nestorov I, tí aì. Pharmacokínetìcs oỉ subcutaneously administered 
etanercept ỉn subjects wỉth psoriasis. BrJClin Phamtơcol 2006; 62: 435- 
45.

8. E)ew$ki B, t í  ai. Comparìson of dirtical and pharmacokinetic proBles oỉ 
etanercept 25 mg twire weekly and 50 mg once weekly in patients with 
psoriasis. B rJ  Dermaioi 2007; 156: 138-42.

9. Zhou SY. er a i  ỉntegrated popuỉaiion pharmacokineùcỉ nỉ eianerccpt in 
healthy subjeas and in paiients wi(h rheum atoid arthriũs and 
ankylosing spondyliiis, J n in  Phannacpỉ 2011; 51: 864-75.

PreparaHons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotíons. Arg.: Enbrel; Austral.: Enbrel; 
Austrìa: Enbrel; Belg.: Enbrel; Braz.: Enbrel; Canada Enbrel; 
Chile: Enbrel; China: Enbrel ( S í i J ) ;  Yisaipu ( ỉ d l I W ) ;  Cz.: 
Enbrel; Denm.: Enbrel; Fin.: Enbrel; Fr.: Enbrel; Ger.: Enbrel; 
Gr.: Enbrel; Hong Kong: Enbrel; Hung.: Enbrel; India: Enbrel; 
Enbrol; Indon.: Enbrel; Irl.: Enbrel; Israel: Enbrel; Ital: Enbrel; 
Malaysia: Enbrel; Mex.: Enbrel; Neth.: Enbrel: Norw.: Enbrel; 
NZ: Enbrel; Philipp.: Enbrel; Pol: Enbrel; Port.: Enbrel; Rus.: 
Enbrel pHổpen); S.Afr.: Enbrel; singapore: Enbrel; Spain: 
Enbrel; Swed.: Enbrel; Switz.: Enbrel; Thai.: Enbrel; Turk.: 
Enbrel; UK: Enbrel; USA: Enbrel; Venez.: Enbrel.

Ethenxamide /BAN, riNNi

Aethoxybenzamidum; Etentsamidi; Etenzamid; Etenzamida; 
Etenzamide; Éthenzamide; Ethenzamidum; Ethoxybenza- 
mide; Ethylsalicylamide; HP-209; 3ĩeH3aMnfl. 
2-Ethoxybenzamide.
C,H„N02=165.2 
CÁS —  938-73-8.
ATC —  N02BA07.
ATC Vet —  QN02BA07. 
u m  —  L929ZCK4BF.

Pharmacopoeias. In Jpn.

Proỉile
Ethenzamide is a salicylic acid derivative (see Aspirin, 
p. 22.2) given orally in painlul and inAammatory conditions 
and to reduce íever.

Preparations
Proprietary Preparations (details are given in Volume B)

Mulli-ingredient Preparotíons. Austria: Helopyrín; Seltoct; 
Ịndon.: Farapon; Neo Novapon Plus; Jpn: Sin Colgen Kowa 
KazeỶ; Pol.: Erka; Eiomar; Etopiryna; Port.: Cephylt; Rus.: 
Nexưim A k tiv  (H e x c ip n M  A kthb).

Ethoheptaxine C itrate IBANM, riNNM)

G trato de etoheptacina; Ểthoheptazine, Citrate d'; 
Etboheptazini Citras; Etoheptacina, citrato de; Wy-401; 
3 ĩorenTa3H H a UnTpaT.

Ethyl 1 -methyl-4-phenylperhydroazepine-4-carboxylate 
dihydrogen citrate.
C16H23N02,C6H80 7=453.5
CAS —  77-15-6 (ethoheptazine); 6700-56-7 (ethoheptazine 
títrate); 2085-42-9 ((±)-ethoheptazine citrate). 
u m  —  LXK8EE245D.

Profị/e
Ethoheptazine ciữate is an opioid analgesic (p. 108.1) 
structurally related to pethidine (p. 121.3). It hasbeen used 
as an analgesic in the short-term treatment of mild to 
moderate pain, usually with other drugs such as aspirin and 
meprobamate.

Preparatìons
Proprietary Preparatíons (details are given in Volume B)

MuHi-ingredient Preparations. India: Equagesic S.Afr.:
Equagesict-

Ethyl Nícotinate
Nicotinato de etilo; 3TWiHMKOTMHaT.

Q H gNO ^ISU  
CAS — 614-18-6.
UNII —  NU3H353YH.

Proỉile
Ethyl nicotinate is used in concentrations of up to 2% i 1 
topical rubeíacient preparations for the relieí of pain i 1 
musculoskeletal, joint, and soft-tissue disorders. It has a ls) 
been used as suppositories in anorectal disorders.

PreparaHons
Propríetary Preparotions (details are given in Volume B) 
Single-ingredient Preparatíons. Ausíría: Mucotherm.

Multi-ingredienl Preparatìons. Belg.: Transvane; Hung.: Nicofle>: 
IrL: Transvasinỷ; Rus.: Nicoĩlex (HnKOỘ/ieKc); Switz.: Baum; 
Esco Fonef; Knobel Huile Nf; Ziegellaf; UK: Boots Pain Reliet 
Heat Rub; Boots Pain Reliel Heal Spray; Pain Relief Balmỷ; PJ; 
Heat Sprayt: Transvasin Heat Rub.

Ethyl Salicylate
Salicilato de etilo; 3TM/ica/inL(n/iaT.
Ethyl 2-hydroxybenzoate.
C9H,0O3=166.2 
CAS —  118-61-6.
UNII —  555U6Ĩ22MV.

P ro Ịiịe

Ethyl salicylate is a salicylic acid derivative that is usec 
similarìy to methyl salicylate (p. 92.1) in concentrations 01 
up to 5% in topical rubeíacient preparations for the reliet oj 
pain in musculoskeletal, joint. and soft-tissue disorders.

Preparations
Proprietary Preparatìons (details are given in Volume B)
Muki-ingredient Preporotions. Austral.: Deep Heat; Belg.: Rado- 
Salil; Chile: Calorub Sport; Hung.: Deep Heat Spray; Irl.: Deep 
Heat; Ralgex; Israel: Deep Heat Spray: /rai.: Remystick; Pot.: 
Deep Heat; S.Afr.: Deep Heat sprãyt; UK: Deep Heat Spray; 
Dubam: Numark Musdẽ Sprayt; Ukr : Deep Heat iữun Xm).

E t h y lm o r p h in e  H y d r o c h lo r i d e  IBANMI

Aethylmorphinae Hydrochloridum; Aethylmorphini Hydro-' 
chloridum; Chlorhydrạte de Codéthyline; Ethylmoríin- 
hydrochlorid dihydrát; Éthylmorphine, chlorhydrate d'; 
Ethylmorphinhydrochlorid; Ethylmorphini Hydrochloridum; 
Ethylmorphini Hydrochloridum Dihydricum; Ethylmorphí- 
nium Chloride; Etilmoríina, hidrodoruro de; Etìlmoríin- 
hidroklorid; Etilmoríino hidrochloridas; Etyimoríìnhydroklor- 
id; Etylomoríiny chlorowodorek; Etyylimodìinihydrokloridi; 
^TnnMopỘMHa rMflpoxnopnfl.
3-O-Ethylmorphine hydrochloride dihydrate; 7,8-Didehydro- 
4,5-epoxy-3-ethoxy-l 7-m ethylm orphinan-6-ol hydro- 
chloride dihydrate.
C19HB N0i ,HC!,2H20=385.9
CAS — 7Ố-58-4 (ethylmorphine); 125-30-4 (ethylmorphine 
hydrochlorìăe).
ATC —  R05DA01; S01XA06. .
ATC Vet —  QR0SDA01; QS0 ÌXA06.
UNII —  MEM5450P3T (ethylmorphine hydrochloride); 
407X3NQV4N (ethylmorphine hydrochloride dihydrate).

Pharmacopoeias. In Chín., Eur. (see p. vii), and Jpn.
Ph. Eur. 8: (Ethylmorphine Hydrochloride). A vvhite or 
almost white crystalline powder. Soluble in water and in 
alcohol. A 2% solution in water has a pH of 4.3 to 5.7. 
Protect ỉrom light.

Proft‘/e
Ethylm oiphine hydrochloride is an opioid analgesic 
(p. 108.1) and has properties similar to those of codeine 
(p. 40.2). It is used mainly as a cough suppressant. It has also 
been used for its analgesic and antidiarrhoeal properties. It 
was íormerly given in eye drops as a lymphagogue.

Ethylmorphine free base and the camphorate and 
camsilate have also been used.
References.

1. Aasmundstad TA, tí  al. Biotransĩormation and pharmacokinetics oi 
ethylm orphine aítcr a singlc oral dose. BrJ Cỉin Pharmacol 1995; 39 :611- 
20.

2. Jonasson B, t í  aì. Fatal poisonings w here ethylm orphine ỉrom 
anùtUiVive medications conưỉbuted 10 death. ỉnt J  Legaỉ Med 1999; 
1X2: 299-302.

3. Helland A. et a i  Dcath of a 10-monih-old boy aíter cxposure to 
ethyìmorptaine. J  ForensicSà 20)0; 55: 551-3.

All cross-reíerences reíer to entries in Volume A

http://www.hta.ac.uk/fuIlinono/monn28.pdi
http://www.nice.org.uk/nicemedia/pdf/TA143Guidance.pdf
http://www.bmi.com/cgi/reprini/340/feb02
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Preparations
Proprietory Preparations (details are given in Volume B)

Single-ingredient Preparations. Arg.: Dionina; Belg.: Codethy- 
Iine- Cz.: Diolant; pin.: Coóllana; Fr.: cỉarix Toux Sedie 
Codeihyline; Pectosan Toux Sechet; Peter's Sirop; India: Dio- 
nindon; ƠK: Collins Elixir.

MulH-ingredieirt Preparolions. Belg.: Baume Pulmonaire; Long- 
balsemt; Saintbois; chile: Codelasa; Fin.: Indalgin; Fr.: Ephy- 
dionỷ- Tussipax; Tussipax; Vegetosenimt; Vegetosenun; Hong 
Keng: Fritussin+; Hung.: Dolorỷ; ĩndia: Bell Diono Resolventt; 
Bell Resolventt; Norw.: Cosylan; Solvipect comp; Spain: 
Demusint; Swed.: Codllana-Etyũn; Lepheton; Switz.: Phol- 
Tux- Sano Tuss; Turk.: Fenofcodint; Neocodin; Venez.: Novaco- 
din.

Etodolac (BAN, USAN, rlNNI 
AY-24236; Etođolaakkì; Étodolac; Etodolaco; Etodolacum; 
■Etodolak; Etodolák; Etodolakas; Etodolic Acĩd; 3roflonaK.
1 8-Điethyl-1,3,4,9-tetrahydropy rano[3,4-b]indoí-1 -ylacetic 
add.
C,7H2,N 03=287.4
CAS —  4Ỉ340-2S-4.
ATC —  MOIA808.
ATC Vet —  QM01A808.
UNII —  2M36281008.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eui. 8: (Etodolac). A white or almost white arystalline 
powder. Practically insoluble in water; íreely soluble in 
dehydrated alcohol and in acetone.
USP 36: (Etodolac). Store in airtíght containers.

Uses and Administration
Etodoỉac, a pyrano-inđoleaceticadd derivatíve, is an NSAID 
(p. 102.3) reported to be a preferential inhibitor of cydo- 
oxygenase-2 (COX-2). It is used for rheumatoid arthritis, 
induding juvenile idiopathic arthritis, and osteoarthritis 
and for the treatment of acute pain.

For the tteatment of rheumatoid arthritis and osteoarth- 
ritis, the recommenđed oral dose is initìally 0.6 to 1 g daily in 
divided doses adjusted according to response to a usual dose 
of 300 to 600 mg daily. ModiHed-release preparations are 
available íor once-daily use in these condỉtions. For doses in 
children, see belovv.

For the treatment of acute pain, the recommended dose 
is 200 to 400 mg every 6 to 8 hours to a maximum of 1 g 
daily.

Reviews.
1. Tỉrunagari SK, t í  a i  Sỉngle dose oral etodolac for acute postoperative 

pain in adulỉs. Avaỉlabỉe in The Cochrane Database oỉ Systematic 
Revievvs; Issue 3. Chichester; John Wiley; 2009 (accessed 09/09/09).

Administratìon in children. ỉn  the USA modihed-release 
preparations oi etodolac may be given ỈOỈ the oral ưeat- 
ment of juvenile idiopathic arthritis in children aged 6 to 
16 years. Doses are given once daily according to body- 
weight as follows:
• 20 to 30 kg: 400 mg
• 31 to 45 kg: 600 mg
• 46 to 60 kg: 800 mg
• over 60 kg: I g

Adverse Ettects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3.

The presence of phenolic metabolites of etodolac in the 
urine may give rise to a íalse-positive reaction for bilirubin.

Effects on the blood. Agranuĩocytosis has been reported ỉn 
a patient receiving etodolac.1 Coombs-positive haemolytic 
anaemia due to sensitivity to etodolac metạbolites has also 
been reported.2

1. Cramer RL. t í  aì. Agranulocytosis associated with etodolac. Ảnn 
Pharmacother 1994; 28: 458-60.

2. Cunha PD. tí  ai. Im m une hemolyric anem ia caused by sensỉtỉvỉty to a 
m etabolite of etodolac, a nonsteroiđaỉ antM nỉlammatory drug. 
Trans/usiơn 2000; 40ĩ 663-8.

Effects on the gastrointestind tract. Etodolac is repoited 
to be a preíerential inhibitor of cydo-oxygenase-2 (COX-
2) and consequently it may produce less gastric toxidty 
than the non-selectìve NSAIDs su<± as naproxen.1*5

ỉ . Taha AS, tí a i  ESect of repeated therapeutíc doses oỉ naproxen and 
etodoỉac on gastríc and đũodenaỉ mucosaí prostagỉandỉni (PGs) in 
rheumatoid arthritis (RA). Guĩ 1989; 30: A751.

2. Bianchi Porro G. t í  aì. A double-blind gasưoscopic evaỉuatỉon of the 
eỉỉects oỉ etodoỉac and naproxen on the gastrointestinaỉ mucosa of 
rheum atic patients. J  ỉntem Med 1991; 229: 5-8.

3. VVeỉdeman RA. t í  aỉ. Risks of dínically signiílcant uppergastrointestinaỉ 
events vviửi etodoỉac and naproxen: a historical cohort analysis. 
Gastroenterology 2QQ4; 127: 1322-8.

Interactions
For interactions assodated with NSAIDs, see p. 107.3.

Pharmacokinetics
Etodolac is a chiral compound given as the racemate. Peak 
plasma concenơations of the active 5-enantiomer and oỉ the 
inactive R-enantiomer usually occur within about 2 hours 
oí an oral dose but plasma concentrations of the R- 
enantiomer have been reported to greatly exceed those of 

.the S-enantiomer. Both enantiomers are highly bound to 
plasma proteins. Both are also distributed to the synovial 
Huid, although the difference in  theừ concentrations may 
not be as large as the điổerence in plasma concentrations. 
The plasma half-Ufe of total etodolac has been reported to be 
about 7 hours; excretion is mainly in the urine as 
hydroxylated metabolites and glucuronide conịugates; 
some may be excreted in the bile.
Reíerences.

1. Brodcs DR, ct al. Stereoselective disposition of etodolac enanéom ers in 
synovial ỉluid. J  ơin  Pharmacol 1991; 31: 741-6.

2. Brodcs DR. t ì  al. The stereoselectỉye phaimacokìnetỉcs of etodolac in 
young and elderly subjects, and aíter choỉecystectomy. J  ơ in  Pharmacol 
1992; 32: 982-9.

3. Brocks DR, Jamalỉ F. Btodolac dỉnicaĩ pharmacokỉneiỉcs. ơ ìn  
pharmacokinet 1994; 26: 259-74.

4. Boní J, tì  a i  Pharmacokỉnetic and pharmacodynamỉc actíon of etodolac 
ữi patiencs atier oral surgcry. J ơ in  Pharmacol 1999; 39: 729-37.

5. Boni JP, t ì  a i  Phannacokỉnecỉcs a í erodolac ỉn patlents wich stãble 
iuvenile rheumatoid anhtltis. Oin Thtì 1999; 21: 1715-24.

Preparatíons
Proprietary Preparatìons (details are given in Volume B)

Single-ingredient Preparatíons. Braz.. Flancox; china: Etolac (K 
1$); Lodỉne (& T ); Na Zhi (iSPit); Shu Ya Ke Yi Fen
(1S35-); Denm.: Todolac; Fin.: Lodine; Fr.: Lodine; Gr.: Ecridox- 
an; Etolac; Impovimss; Lonine; Lubetyl; Ofniskel; Silgonitran; 
Hong Kong: Etonoxỷ; Lodinet; India: Etofact; Etolor; Etomax; 
Etova; Ịndon.: Lonenet; Israel: Etopan; Jpn: Hypen; Phữipp.: 
Etotlam; Port.: Acudort; Artìculant; Dualgan; Exodolan; Sodo- 
lac; Switz.: Lodine; Thai.: Etonox; Turk.: Dolarit; Edolan Eso- 
dax; Etodin; Etol; Etopan; Etoteva; Etoxa; Lodine; Tadolak; 
Tilac; VK: Eccoxolac; Etopan; Lodine; Ukr.: Etol (3toji <bopr).

MulH-ingredient Preporations. India: Etolex-P; Etolor-P; Eto- 
max-P; Etova-P.

Pharmacopoeial Preparations
BP 2014: Etodolac Capsules; Etodolac Tablets;
USP 36: Etodolac Capsules; Etodolac Extended-Release Tablets; 
Etodolac Tablets.

Etofenam ate IBAN, USAN. riNNỊ 

B-577; Bay-d-1107; Etoíenamaatti; Etdíenamat; Etoíenamát; 
Etofenamatas; Étofénamate; Etoferiamató; Etofenamatum; 
TV-48S; TVX-485; WHR-502Ọ; 3TOỘeHaMaT.
2-(2-Hydroxyethoxy)ethyl iV-(aaa-triflưora-/77-toiyỉ)anthrani- 
late. ■ • ■
C,8H,aF3N04=3693 - .
CAS -30544-47-9.
ATC —  M02AA06. ■■ ■
ÁTC Vet —  QM02AÁ06. '
UNII —  KZF0XM66JC

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Etolenamate). A yellovvish víscous liquid. 
Praaically insoluble in water; miscible vvith alcohol and 
with ethy! acetate.

P ro ỉịỊe

Etoíenamate is an NSAID (p. 102.3) that has been applied 
topically in a concentration of 5 or 10% for the relieí of pain 
and inílanunation assodated vvith musculoskeletal, joint, 
and soft-tissue disorders. It has also been given by deep 
inừamuscular ưýection in slngle doses of 1 g.

Preparations
Proprietary Preparotions (detaíls are given in Volume B)

Single-ingredient Preparations. Arg.: Flogol; Austria: Rheumon; 
Traumon; Belg.: Flexium; Braz.: Aspisporc Bayro; chữe: Baya- 
gelf: Flogojet; Valorel; China: Rheumon (ttffi); Cz.: Rheu- 
monf: Traumon; Cer.: Rheuma-Gelt; Rheumon; Traumonf; 
Gr.: Celanat; Cimal; Etoíenol; Etogel; Fenam; Ferepat; Herpo- 
nil; Irifone; Kovotherm; MeUemt; Pazergicél; Rademún; Reu- 
mina; Roiplon; Vellodrying; Hong Kong: Flogoprofen; Rheuma- 
Denkt; Hung.: Activon; Rheumon; Irl: EtoHam; ItaL: Gema- 
dol; Mex.: Bayro; PoL: Rheumon; Traumon; PorL: Fenogelf; 
Inalgex; Reumon; Traumonf; Spain: Aspitopic; Flogoprofen; 
Zenavan; Switz.: Rheumon; Traumalix; Turk.: Doline; Flexo; 
Painex; Rheumon; Venez.: Trallan.

Muiti-ũigredient Preparations. Arg.: Bayagel; Austria: Thermo- 
Rheumon; Gr.: Thermo-Roiplon; Mex.: Bayro Termo; Pol.\

Thermo-Rheumon; Turk.: Thermo-Doline; Thermo-Rheumon; 
ThermoĐex; Thennove; Venez.: Reugel.

Etoricoxib (BAN, USAN, riNNI 

Ễtoricoxib; Etoricoxibum; Etorikoksib; Etorikoksibi; Etórikoxib; 
L-791456; MK-0663; MK-663; BTOPMKOKCHÓ. 

.5-Chloro-6'-methyl-3-[p-(rnethylsulfonyl)phenyl]-23'-bipyri- 
dine.
Ci8HiSƠN2OjS=358.8 
CAS —  202409-33-4.
ATC —  M0IAH0S.
ATC Vet — QM0ỈAH05.
UNII —  WRX4NFY03R.

Uses and Adminìstratìon
Etoricoxib is an NSAID (p. 102.3) reported to be a selective 
inhibitor of cyclo-oxygenase-2 (COX-2). It is used in the 
symptomatic relief of rheumatoid arthritis, osteoarthritis, 
ankylosing spondylitis, and acute gouty arthritis.

In osteoarthrìtis, etoricoxỉb is given orally in  a usual dose 
of 30 mg once daily, increased to 60 mg once daily if 
necessary. The recommended dose in rheumatoid arthritis 
and in ankylosing spondylitis is 90 mg once đaily; higher 
doses of 120 mg once daily are used in gouty arthritis 
although such doses should only be used for thè acute 
symptomatic period and for a maximum of 8 days. For 
dosage recommendations in patients with hepatíc impair- 
ment, see below.
Reíerences.

1. Patrignani p, «  al. Clinical pharmacology o( etoricoxib: a novel seleaive 
COX2 inhỉbitor. Expert Opin Pharmacother 2003; 4: 265-84.

2. DaUỡb A  t í  a i  Characterízatỉtm oi etorỉcoxib, a noveỉ, seiective COX-2 
inhibitor. J Clin Phamuxcol 2003 43: 573-85.

3. Martỉna SD. tí  al. Etoricoxib: a highly selectỉve COX-2 inhibitor. Ann 
Pharmaather 2005; 39: 854-62.

Adminisiration in hepatic impairment. The maximum 
oral dose of etoricoxib in patients with mild hepatic 
impairment (Chilđ-Pugh score of 5 to 6), regardless of 
indication, is 60 mg once daily; those with moderate 
impairment (Child-Pugh 7 to 9) should be given a maxi- 
mum of 60 mg every other day or 30 mg once daily. Etori- 
coxib should not be given to patients with severe hepatíc 
impairment (Child-Pugh 10 or more).

Musculoskeletal and Ịoint disorders. The seleaive cyclo- 
oxygenase-2 (COX-2) inhibitor etoricoxib is used in the 
treatment of ankylosing spondylỉtis (see Spondyloarthro- 
pathies, p. 14.3), osteoarthritis (p. 12.3), and rheumatoid 
arthritis (p. 13.2); it is also used in gouty arthritis 
(p^ 600.1). However, in the UK, it is recommendeđ that 
the use of selective COX-2 inhibitors is Iimited to patients 
vvith good cardiovascular health and at high risk of devel- 
oping serious gastrointestínal problems if given a 
non-seleaive NSAID (seep. 105.3).
References.

1. Cochrane DJ, tí ai. Etoricoxib. Drugs 2002; 62: 2637-51.
2. Schumacher HR. tí  al. Randomised double blind trial of etorỉcoxib and 

indometacin in treatm cnt of acute gouty arthrìtỉs. BMJ 2002; 324:1488- 
92.

3. Gottesdiener K. t í  al. Results oí a randomizcd, dose-ranging triaỉ of 
etoricoxỉb in patients vvith ostcoanhriiis. Rheumatology (Oxford) 2002; 41: 
Ỉ052-61.

4. VViesenhuỉter cw. tí ai. Evaỉuation of the comparatỉve eíĩicaq ' of 
etoricoxíb and ibuproíen for treatment oỉ patients vvnth osteoarthrícis: a 
randomized, double-blind, placeba-controỉỉcd mal. Mayo Ciỉn proc 2005; 
80: 470-9.

5. van der Heijde D, tí  aỉ. Evaluation oí the efficacy of etoricoxib in 
ankylosing spondyíitis: results of a fífty-two-wcek, randomized, 
conirolled study. Arthridỉ Rheum 2005; 52: 1205-1 5.

6. Curtis SP. tí ai. Etoricoxib in the treaimeni of usleoarthriiis over 52- 
weeks: a do u b le -b lỉn d , a c tiv e -co m p ara to r c o n iru llc d  irial 
{NCT00242489]. BMC Museuloskeltí Disord 2005: 6: 58. Availablc at: 
h ttp ://w w w .b iom edcen tra l.com /com en t/pd f/1471 -2474-6-58.pdf 
(accesscd 01/11/07)

7. Btngham c o ,  tí  aĩ. Eỉĩicacy and safety of etoricoxib 30 mg and celecoxib 
200 mg in the ưeatm ent of osteoarthritis in two identically designed. 
randomized. placebo-controlled. non-inferiority studies. Rhíumaĩoỉogy 
(Oxford) 2007; 46: 496-507.

8. Croom KF. Siddiqul MAA. Eioricoxib: a review of its use in the 
sympiomatic treatm ent of osteoarthritis, rheumatoid arthritis, anky- 
losỉng spondylitis and acute gouty arthritis. Drugs 2009; 69: 1513-32.

Pain. A systematic revievv1 íound that a single 120-mg 
dose of etoricoxib, given orally, provided effective pain 
reliel after surgery. When compared Lndirectly, etoricoxib 
was considered to be at least as eííective as other com- 
monly used analgesics.

1. Clarke R, tì al. Single dose oral etoricoxib for acute postoperative pain in 
adults. Available in The Cochrane Database of Systematic Reviem ; Issue 
2. Chichesten John  vvĩley: 2009 (accessed 09/09/09).

Adverse Effects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3.

Hypersensitivity reactions induding anaphylaxis and 
angioedema have occurred in patlents receiving etoricoxib; 
it should be stopped at the Brst signs of hypersensitivity.

The Symbol t  denotes a preparation no longer actively marketed

http://www.biomedcentral.com/coment/pdf/1471
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Etoricoxib should not be used in patients vvith ischaemic 
heart disease, peripheral arterial disease, or cerebrovascular 
disease. It should be used vvith caution in patỉents vvith 
signifiGant risk ỉactors ỉor cardiovascular disease su ch as 
hypertension, hyperlipidaemia, and diabetes mellitus. 
Etoricoxib, particularly at high doses, may be assotíated 
vvith more írequent and severe hypertension compared 
vvith other NSAIDs and selectíve cydo-oxygenase-2 (COX- 
2) inhibitors; blood pressure monitoring during etoricoxib 
ưeatm ent is recommended. Etoricoxib should not be used 
in patients with hypertension whose blood pressure is not 
controlled (see also Eííecis on the Cardỉovascular System, 
beIow).

Etoricoxib is also contra-indicated in patients with 
inAammatory bowel disease, moderate to severe heart 
íailure (NYHA class n  to IV), and renal impairment 
associated w ith a creatinine dearance of less than 
30mL/minute. It should be avoided in patients with severe 
hepatic impairment (Child-Pugh score of 10 or more). 
Therapy should be stopped if persistently. abnormaỉ liver 
enzyme values are seen. Caution is recommended when 
using etoricoxib in dehydrated patients; it may be advisable 
to rehydrate patients belore giving etoricoxib.

Effects on the cardiovascular System. There have been 
concems about the adverse cardiovascular effects of selec- 
tive cydo-oxygenase-2 (COX-2) inhibitors alter the vvorld- 
wide withdrawal of rolecoxib (see p. 128.3). The cardio- 
vascular safety of etoricoxib has been assessed in the 
MEDAL programme,1 which pooled data bom 3 studies 
involving over 30000 patients with either osteoarthritis or 
rheumatoid arthritis. Patients with osteoarthritis were 
given etoricoxib 60 or 90 mg daily; those w ith rheumatoid 
arthritis received 90 mg daily. In all studies, didoíenac 
150mg daìly was given as the comparator; lovv-dose 
aspirin (100 mg daily or less) was also allowed vvhere indi- 
cated. Aíter an average ưeatm ent duration of 18 months, 
the rates of thrombotic events such as myocardial inlarc- 
tion, stroke, and sudden or unexplained death ivith etori- 
coxib vvere similar to those for didoỉenac. (It has been 
suggested tha t dídolenac itsell may íncrease the risk of 
some thrombotic events; for íurther details, see p. 105.1.) 
The programme also lound that the rate of some other 
non-thrombotic cardiovascular events was increased vvith 
etoricoxib: one of the 3 studies showed that there was a 
non-significant increase in the rate o( heart íailure with 
etoricoxib 90 mg daily compared with dỉdofenac vvithdra- 
vvals due to oedema vvere also more ửequent with high- 
dose etoricoxib than with didoỉenac or etoricoxib 60 mg 
daily. In addition, the num ber of patients stopping treat- 
m ent because of hypertension was higher with both doses 
of etoricoxib than with didofenac. Similar results were 
seen in the other 2 studies.

In another study2 that pooled pre-Iicensing data, the risk 
of tiưombotìc events with etoricoxib, given at a dose of at 
least 60 mg daily, vvas also ỉound to be sìmỉlar to that for 
placebo treatment, ibuprofen (2.4 g daily), didofenac 
(150mg daily), and naproxen ( Ig  daily), although there 
was a trend towards more events with etoricoxib than with 
naproxen. For details on the relative risk of thrombotic 
events assodateđ vvith non-selectìve NSAIDs, see p. 105.1.

After 3 recommendation hom  the EMEA's Committee 
for Medicinal Products for Human Use (CHMP),3 licensed 
product iníormation for etoricoxib States that it must not be 
gíven to patients whose blood pressure is persistently above 
140/90mmHg and inadequately conưolled; in addition, 
high blood pressure should be controlled btíore starting 
tteatm ent and monitored íor 2 weeks afterwards then 
regularly thereafter.

For dỉscussion and advice on the use of selective COX-2 
inhibitors ìn patìents with cardiovascular or cerebrovascular 
disease, see under Celecoxib, p. 37.3.

1. Cannoa CP, eí aL Cardiovascular outcomes vvỉth eiorỉcoxỉb and 
d ỉdo ỉetuc in  patients with osteoarthritìs and rheum aioid anhríũs in the 
Muỉtỉnatỉonaỉ Etoricoxib and Dicỉoíenac Arthrỉtỉs Long-term (MEDAỈ.) 
programme: a  randomìsed comparison. Lanat 2006; 368: 1771-81.

2. C uitiỉ SP. et al. Pooỉed analyás o ỉ thrombotỉc cardiovascular evems in
d ỉnỉcaỉ triaỉs of che COX-2 selective ỉnhỉbUor etoricoxib. Curr Mtd Rcĩ 
o p ù t 2006; 22: 2365-74. Ị

3. EMEA. EMEA reconưnends strengthening waraings and contra- 
indỉcatíonỉ ỉo r etoricoxib-comaining meditínes used in the ỉreaưnent of 
rheumatoid arthrítis and ankylosỉng spondyliiis (issued 26ch June, 
2008). Availabỉe aL http://w w w .em ea.europa.eu/pdis/hum an/press/pr/ 
33363608en.pdf (accessed 16/07/08)

Effects on the gastrointestinal Iract. It is generally I 
accepted that the inhibition of cydo-oxygenase-1 (COX-1) 
plays a role in the adverse gastrointestinal effects of the 
NSAIDs, and tha t the selective inhibition o{ the other iso- 
form, COX-2, by NSAIDs such as etoricoxib may cause less 
gastrotoxidty than that seen vvith the non-seleaive inhibi- 
tion of the ưaditional NSAIDs. Hovvever, licensed product 
iníormation States that upper gastrointestinal períõration, 
ulceration, and bleeds, in some cases íatal, have occurred 
w lth etoricoxib treatment; consequently, it should be used 
vvith caution in patients with a history of, or at risk of ị 
developing, such events. In addition, etoricoxib should not !

be used in patients vvith active gasưointestinal ulceration 
or bleeding.

Results from controlled studỉes have suggested that 
NSAIDs selective for COX-2 vvere assodated with a lower 
inddence of serious gastrointestinal eííects. In a study1 of 
the pooled data from 3 randomised dinical studies, 
etoricoxib (ỉn doses of 60 or 90 mg daily) was assodated 
vvith signiỉỉcantly Iess ừequent upper gastrointestinal 
dinical events than didoỉenac (I50m g daily). The result 
was atttibuted to the lower rate of uncomplicated ulcers 
vvith etoricoxib compared with dicloíenac; there was no 
diherence in the rate o! complicated gastrointestinal events 
betvveen the 2 drugs. The Iovver rate of uncomplicated 
events with etoricoxib compared vvith didolenac was not 
ahected by tTeatment w ith low-dose aspirin or proton pump 
inhibitors. An analysis2 by the manuíacturer. of pooled data 
from 10 randomised dinỉcal studies, ỉound that etoricoxib 
(in daily doses of 60, 90, or 120 mg) was associated with a 
lovver combined risk of upper gastrointestinal períorations 

ị and bleeding, and symptomatic gastroduodenal ulcers when 
Ị compared with non-seleaive NSAIDs (didoíenac 150mg 
I daily, ibuprofen 2.4g daily, or naproxen 1 g daily) as a 
! group. This reduced risk was seen even in patients with 
! knovvn risk factors íor such complications such as the 
; elderly and those with a history of gastrointestinal reactions.
Ị 1. Laine L  (t aì. Assessmem oí upper gastrointestinal saíety QÍ etoricoxib 
i and didoíenac ỉn patiems with osieoarthritis and rheumatoid arthritis in 
; the M uliinationai Htorícoxỉb and Didoíenac Arthriús Long-ierm 

(MEDAL) programme: a randomised comparỉson. Laneet 2007; 369: 
465-73.

2. Ramey DR, ( { ai. The inddence of upper gastroimesiìnal advcrse events 
in dinical trials oí etorícoxib vs. non-selective NSAlDs: an updated 
combined analysis. Citrr Med R a Opin 2005; 21: 7 15-22.

Effects on the kidneys. Limited evidence of the renal toxi- 
d ty  of the selective cyclo-oxygenase-2 (COX-2) inhibitors 
such as etoricoxib suggests that such NSAIDs appear to 
have eííects on renal lunaion  similar to those of the 
non-selective NSAIDs (see p. 106.2).

Porphyria. The Drug Oatabase for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiíies etoricoxib as possi- 
bly porphyrinogeníc; it should be used onlỳ when no safer 
altemative is available and precautions should be consid- 
ered in vulnerable patients.1

1. The Dnig Database íot Acuie Porphyria. Avaỉlable at: http;//www. 
drugs-porphyria.org (accessed 23/10/11)

Interactions
The metabolism of etoricoxib is mediated by the cytochrome 
P450 isoenzyme CYP3A4. Use with other drugs that inhibit 
or induce this isoenzyme may result in changes in plasma 
concentration of etoricoxib. In addition, in vitro studies 
suggest that several other isoenzymes may also mediate the 
main metabolic pathway of etoricoxib. RHampidn, a potent 
inducer of CYP isoenzymes, has produced decreased plasma 
concenưations of etoricoxib.

Etoricoxib is an inhibitor of human sulloưansíerase 
aaivity and has been shovvn to increase the plasma 
concemration oi ethinyiestradiol. Interactions with other 
drugs, such as oral salbutamol and minoxidil, also 
metabolised by this enzyme may be a possibility and 
licensed product iníormation advises care with such 
combinations.

For interactions associated with NSAIDs in general. see 
p .  1 0 7 .3 .

Pharmacolânetics
Etoricoxib is well absorbed írom the gasuointestinal ưact 
aíter oral doses. Peak plasma concenưations occur in about 
1 hour in ỉasted adults; ỉood delays absorption by about 2 
bours, although it has no effect on the extent of absorption. 
Plasma proteữi binding is about 92%. At steady State the 
haU-liíe of etoricoxib is about 22 hours. Etoricoxib is 
extensively metabolised vvith less than 2% of a dose 
recovered in the urine as the parent drug. The major route 
of metabolism is Via cytochrome P450 isoenzymes induding 
CYP3A4 to íorm the 6'-hydroxymethyI derivative of 
etoricoxib, vvhich is then  oxidised to the 6'-caiboxylic acid 
derivative, the major metabolite. Both are inactive or only 
weak cyclo-oxygenase-2 (COX-2) inhibitors. Excretion is 
mainly Via the urine (70%) with only 20% of a dose 
appearing in the íaeces. Studies in animals suggest that 
etoricoxib may cross the placenta and that some is 
distributed into breast milk.
Reíerences.

1. Agrawal NGB, a  al. Single- and multiple-dose phannacokìnctics of 
etorìcoxib, a selective inhibũor of cydooxygenase-2, ỉn man. J  Clin 
Phamacoỉ 2003; 43; 268-76.

2. AgrawaJ NGB, tì  al. Pharixiacokinetics of etorìcoxib in patients with 
hepatic impaìrment. J Clin Phữrmacoì 2003; 43; 1136—45.

3. Agrawal NGB. tì aì. Pharmacokinetỉcs or etoricoxib in patiems wìth renal 
impairmem. J cìin Pharmacoì 2004; 44; 45-58.

4. Takcmoto JK. tì ứl. Clinical pharmacokinetic and pharmacodynamỉc 
prolìlc oĩ etoricoxib. Gìn Pharmacokintì 2008: 47: 703-20.

Preparations
Proprietory Preparalionỉ (details are given in Volume B)

Single-ingredient Preparalions. A r g Arcoxia; AustráL: Arc ixia; 
Austria: Arcoxia; Auxibt; B e t g Arcoxia; Ranacox; B -az.: 
Arcoxia; chile: Arcoxia; Qiitur. Arcoxia ịíỉM iẵ); Cz.: Arc 'Xia; 
Detttn.: Arcoxia; Fin.: Arcoxia; Turoxỷ; Fr.: Arcoxia; lỉer.: 
Arcoxia; Gr.: Arcoxia; Turox; Hong Kong: Arcoxia; Hmg.: 
Arcoxia; India: Alcoxib; Coxet; Coxiíact; Doricox; E-T om; 
Ebov; Eleton; EroGca; Eteron; Eticox; Etobus; Etocos; Et >dy; 
Etoỉan; Etolẹx; Etom; Etori; Etorica; Etosaid; Etoshine; Eto; ym: 
Etoxib; Etozox; Etrik; Etro; Etrobax; Ezaa; Hicox; Hireto; Ify- 
drox; Intacoxia; Ixidol; Kingcox; Kretos; L-Kon; M-í on; 
Nucoxia; O-Cox; Indon.: Arcoxia; Irl.: Acoxxel; Arcoxia; Is, ael: 
Arcoxia; Ital: Algix; Arcoxia; Exinef; Tauxib; Malaysia: Ar ox- 
ia; Aíex.: Arcoxia; Neth.: Arcoxia; Auxib; Norw.: Arcoxia; VZ: 
Arcoxia; Phiíipp.: Arcoxia; Port.: Arcoxia; Exxív; Turox; í  us.: 
Arcoxia (ApKOKCHa); S.Afr.: Arcoxia; singapore: Arcoxia; Sp.iin: 
Acoxxel; Arcoxia; Exxiv; Swed.: Arcoxìa; Turox; S w i t z An ox- 
ia; Thai.: Arcoxia; UK: Arcoxia; Ukr.: Arcoxia (ApKOKC m); 
Venez.: Arcoxia.

Multí-ingredient Preparations. India: Etro-P; Nucoxia-MR;
Nucoxia-P; Nucoxia-SP.

Etorphine H ydrochloride ỊBANM, riNNMi

Etoríina, hidrocloruro de; Étorphine, Chlorhydrate j'; 
Etorphini Hydrochloridum; Hidrocloairo de etoríìna; M-' 9;
19-Propylotvinol Hydrochloride; BĩopỘMHa fnflpoxnopní) 
(6/?,7/?,14/?)-7,8-Dihydro-7-[(lff)-l-hydroxy-l-methylbutyl]- 5- 
0-methyl-6,14a-ethenomorphine hydrochloride; (2/?)-2-[( )- 
(5ft,6/?,7/?,14/?)-4,5-Epoxy-3-hydroxy-6-methoxy-9a-metiv I- 
6,14-ethenomorphinan-7-yl]pentan-2-ol hydrochloride. 
C25H33NO4,H a=448.0
CĂS —  ;4521-96-1 (etarphine); ì3764-49-3 (etorphií e 
hydrochloríde).
Úm  —  8CBE01N748.

Pharmacopoeias. In BP(Vet).
BP(Vet) 2014; (Etorphine Hydrochloride). A white or 
almost vvhite microcrystalline povvder. Sparingly soluble ín 
vvater and in alcohol; very slightly soluble in chlorolonn; 
practically insoluble in ether. A 2% solution in water haí a 
pH of 4.0 to 5.5. Protect from light.

Uses and Administration
Etorphine hydrochloride is a highly potent opioid analgesic 
(p. 108.1) used for reversible neuroleptanalgesia (see 
Anaesthetic Techniques, p. 1899.3) in veterinary medícinĩ. 
It is given with acepromazine maleate or Ievomepromazir e 
(Immobilon) to restrain animals and belore minor veterinary 
surgery. The duration of aa ion  of etorphine is up to about 
45 to 90 minutes depending on the species but it may te  
longer in man, especially ií the large animal preparation s 
involved.

Dependence and Withdrawal
As for Opioid Analgesics, p. 109.1.

Adverse Eỉỉects and Treaừnent
As for Opioid Analgesics in general. p. 110.1. Etorphine is 
not used therapeutically in humans.

Etorphine hydrochloride is highly potent and rapi l 
aaing; m inute am ounts can exert serious eílects leading to 
coma. It may be absorbed through skin and mucou; 
membranes. It is thus advisable to inject an antagonis: 
immediately a íter contamination of skin or m u co u ; 
membranes vvith preparations containing etorphine hydro 
chloride and to wash the affeaed areas copiously 
Acddental injection or needle scratch injuries should alst 
be treated immediately by injecting an antagonist. Naloxoni 
is preíerred as the antagonist in medical ưeatm ent 
However, veterinary preparations of etorphine are suppliec 
with a preparation (Kevìvon) containing dìprenorphint 
hydrochloride (p. 1550.2) and this should be used for 
immediate first-aid antagonism if naloxone is not available

Felbinac ỊBAN, USAN, rlNNÌ

Cl-83544; Felbinaakkí; Felbinaco; Pelbinacum; Felbinak; UC- 
10141; OenÕMHaK.
Biphenyl-4-ylacetic acid.
C,4H ,Á = 2 1 2 2  
0 6  —  5728-52-9.
ATC —  M02AA0S.
ATC Vet —  QM02AA08.

pharmacopoeias. In Eur. (see p. vu) and Jpn.
Ph. Eur. 8: (Felbinac). A vvhite or almost vvhite, crystalline 
povvder. Practically insoluble in water; sparingly soluble in 
alcohol; soluble in methyl alcohol.

All cross-reíerences refer to entries ìn Volume A

http://www.emea.europa.eu/pdis/human/press/pr/
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Uses and Administration
Felbìnac, an actíve metabolite oí fenbufen (belovv), is an 
NSAID (p. 102.3). It is used topicalỉy in the symptomatic 
ưeatm ent oỉ musculoskeletal pain induding that due to 
soft-tissue ín]uries. It is applied as a 3% gel o ra  3.17% foam 
to unbroken skin over aữected areas 2 to 4 tũnes daily. The 
total daily dose of gel or íoara should not exceeđ 25 g 
regardless of the size or number of affected areas. Therapy 
should be reviewed after 14 days.

Diisopropanolamine íelbinac has been used sứnilarly.
Reĩerences.

ỉ .  Hosie GAC. The topical NSAID, íelbinac versus oral ỉbuproỉen: a 
comparỉsoa oC e tí ia c y  ỉn the aea tm en t of acute lower back injury. Br J  
c im  R a  1993; 4: 5-17.

Adverse Effecf$ and Precautions
Mild local reactìons such as erythema, dermatítis, and 
pruritus have occuired in patỉents using ỉelbinac topically. 
More serious adverse eữects induding bullous dermatoses 
such as epidermal necrolysis and erythema multiíorme, 
photosensitivity, anaphylaxis. and bronchospasm or 
wheeziness have also been reported. Gastrointestinal 
disturbances m ay occur.

Felbinac preparations shouỊd,be.avoided in parients with 
a history o ỉ hypersensitivity íeacốons to aspirin or other 
NSAIDs.

Inõdence of adverse effects. The UK CSM had received 
49 reports of adverse reactìons assodated with íelbinac by 
O aober 1989, about I I  months after it was released on 
the UK market.1 Bronchospasm or wheeãness was 
reported in 8 patients using íelbinac gel. Four of these 
patients had a history of asthma of whom 3 were reported 
to have had a similar reaction to aspiiin or other NSAIDs. 
O ther reported reactions induded rashes (17 cases), local 
application site reactions (7 cases), and dyspepsia (6 
cãses).

ỉ .  CSM  Peỉbỉnac (Traxara) and bronchospaỉm. Currtnt Probỉms 27  1989. 
Aiso availabỉe au http://wwwjnhra.gov.uk/hom e/idcplg? 
ÌdcService«GET_FILE&đDoớĩamesCON2024444frRevỉslonSeỉecaon- 
M ethodsLatestSeỉeased (accessed 01/11/07)

Preparations
Proprỉetary Preporotiom (details are given in Volume B)

Single-ingredĩent' Preparations. Belg.: Hexỉree; China: Tong Er 
Qi (M&&); Gr.: Dolinac IrL: Traxam; ItaL: Dolinaq Jpn: 
Napageln; Seltouch; UK: Traxam.

Phormacopoeid Preparations
BP 2014: Felbinac Cutaneous Foam; Felbinac Gel.

Fenbufen IBAN, USAN, riNNi

ỆỊ-82204; Fenbufeeni; Fenbufén; Fenbufenạs; Fenbufène; 
Fenbufenum; (DeHÓyộeH. ' ' -V;
4-(Biphenyi-4-ylM-oxobùtýricacid.
C,6H1403=254J 
CẢS 36330-85-5.
ATC—  M01AE05.
ATCVet —  QM01AE05.
M i - r  9815RJWR9B.

Pharmacopoeias. In Chín., Eut. (see p. vii), and Jpn.
Ph. Eur. 8: (Fenbufen). A white or almost white, fine 
crystalline povvder. Very slightly Soluble in vvateq slightly 
soluble in alcohol, in acetone, and in dichloromethane.

Uses and Administration
Fenbufen, a propionic add derivative, is an NSAID 
(p. 102.3). It is given íor the relieí of pain and inAammation 
assodated with musculoskeletal and joint disorders such as 
rheum atoid ạrthritis, osteoarthritis, and ankylosing 
spondylitis in oral doses of 900 mg daiỉy; the dose may bẽ 
either 450 mg in the moming and evening or 300 mg in the 
mom ing with 600 mg in the evening.

Adverse Effects, Treahvenỉ, and Precautions
As for NSAIDs in general, p. 104.3, although the commonest 
adverse eHects of íenbuíen are rashes, usually occurring 
vvithin the ũrst 2 weeks of therapy, and particularìy in 
vvomen and in  patients with seronegative rheumatoiđ 
arthritis or psoriatic anhritis. Disorders such as epidermal 
necrolysis, erythema multiíonne, and Stevens-Johnson 
syndrõme have also been reported. A small number of 
patients who develop rash may go on to develop a severe 
illness characterised by pulmonary eosinophilia or allergic 
alveolitis. Treatment w ith fenbu!en should be stopped 
immediately if a rash appears.

Breast ỉeeding. UK licenseđ product iníormation advises 
that lenbuíen should be avoided in breast-íeeding

mothers, because of the presence o£ its mctabolites in 
breast milk.

Effeds on the blood. Haemolytic anaemia1 and aplastic 
anaemia1 have been repotted in patients receiving íenbu- 
fen.
■ 1. M anỉand T. Stone WD, Haemoỉỵtỉc anaemia assođated wỉth fenbufeiL 

BMJ 1988; 297: 921.
2. Aíiđrcws R. Russeii N. Aplasiic anaemia associitcd vvirh a  non-steroỉdal 

antì-inỉlammatory drug: reỉapse aĩter exposure to another su ch dnig. 
BMJ 1990; 301: 3S.

Effects on the lungs. In January 1989 the UK CSM 
reported that It had received 7 reports of a suspected asso- 
đation between rash and an allérgic interstítial lung disor- 
der in patients receiving íenbuíen.1 In 5 patients, the lung 
disordẽr was diagnosed as puhnonary eosinophilia; in the 
2 other patients the pulmonary component of the reaction 
was described as allergic alveolitis. Several oi these reac- 
tions have been reported in the literature.11

1. CSM. Fenbufen. rasb and puỉmữnary eosỉnophỉlia. Curratí Probỉems 24 
1989, Aỉso avaỉỉabỉe au  http://www.mhra.gov.uk/home/idcpl8? 
IdcServlce*GET_FILE&dDocName*CON2024431frRevisionSelection- 
Method^LatestRẽieaỉed (accessed 01/11/07)

2. Swỉnburn CR. Alveolitis and haem olytìc anaeraỉa induced by 
azapropazone. BAO 1987; 294: 375.

3. Burton GH. Rash and pulmonary eosinophỉỉỉa assodated with ỉenbuỉen. 
BMJ 1990; 300: 82-3.

Effects on the slcin. In September 1988 the UK CSM 
repoited1 that it was still receiving large numbers of 
reports of advetse reactions to fenbufen when such reports 
were expeaed to have dedined. Fenbufen was the most 
commonly reported suspect drug in 1986 and 1987. At the 
time oi the rêport morê than 6000 such reports had been 
received, 80% conceming mucocutaneous reactions and 
most involving a generalísè^ ũorid erythematous rash, 
often vvith pmritus. There Wére 178 reports of erythema 
multưorme, 30 of Stevens-lohnson syndrome, and 2 íatal- 
ities.

1. CSM. Fenbu!cn and mucocutaneous reactions. CuTTtnt ỷroblems 23 1988. 
Aỉso avaỉlabỉe au  hup://www.m hra.ỉov.uk/hom e/ỉdcplg? 
IdcServỉce«GHT.FĨLH&dDocName«CON2024430&RevisionSelectỉon> 
Meihod=Lat«tRcleased (accessed 01/11/07)

Hypersensitivity. See under Effects on the Lungs (above).

Interactỉons
For interactions assodated with NSAEDs, see p. 107.3.

Use of fenbufen with aspirin may result in decreased 
serum concentrations of íenbuíen and its metabolites.

Pharmacokinetics
Fenbufen is absorbed bom  the gastrointestinal traa  aíter 
oral use and peak plasma concentracions occur in about 70 
minutes. Fenbufen is over 99% bound to plasma proteins. It 
is metabolised in the liver to the active metabolites, 
biphenylacetic add and 4-hydroxy-biphenyIbutyric add. 
Fenbufen and its metabolites are reponed to have plasma 
halMives of about 10 to 17 hours and are mainly eliminated 
as conjugates in the urine. Meubolites of ícnbuten have 
been deteaed in breast milk in small amounts.

Preparations
Proprietary PreparaKons (details are given in Volume B)

Single-ingredỉent Preporatíons. Indon.: Cybufenf: IrL: Leder- 
fent; Port.: BasƯen: Thai.: Cepak Cinopal; Forbufen; Turk.: 
Cinopalt; UK: Lederíent-

Pharmocopoeial Preparotions
BP 2014: Fenbufen Capsules: Fenbufen Tablets.

F e n o p r o f e n  C a l c i u m  (BAN/V., USAN. riNNMỊ

CãlcỊi Fenoprofenúrh; Fénoprofèrie CaỊdque; Fenopróferio 
cálcicó;' Lilly-53858 ': {fenoprofen); Ụllỵ-61169 (fenoprofen 
sodium); Ulíy-69323; KàhỆLiMỈí ÒeHonpbộeH.'
Q iìaúm (±)-2-(3-phenỒxyphenyDpropionate dihydrate. 

’(Ẻ^Ht̂ 3ỵ:a,2HjC>?558.6 '
CAS —  3187945-7-' (fenoprofen); 34597-40-5 (anhỳdrpus 
fenoprọfen caidurn); 53746-45-5 (fenoprofen. calơuni dihy- 
drate). ■
ATC —  M0ÌAE04. ■
ATC Vet —  QM01AE04.
.UNII —  0X2CW1QA8J.

Pharmacopoeias. In Br., Chin., and us.
BP 2014: (Fenoprofen Caldum). A vvhite or almost white 
odourless or almost odourless crystalline powder. Slightly 
soluble in vvater and in chloroỉorm; solubỉe in  alcohoỉ.
USP 36: (Fenoprofen Caldum). A white aystalline povvder. 
Slightly soluble in vvater, in  methyl alcohol, and in n- 
hexanol; practically insoluble in  chlorotorm. Store in 
airtight containers.

Uses and Adminìstration
Fenoprofen, a  propionic add  derivatíve, is an NSAID 
(p. 102.3) used in the management of mild to moderate pain 
and lor the relieỉ of pain and inílammation assodated vvith 
dũorders such as osteoarthritis, rheumatoid arthritis, and 
ankylosing spondylitìs. Ít is given as the caldum saỉt 
although doses are expressed in tem u of the base; 
fenoprofen caldum (dihydrate) 1.2 g is equivaỉent to about 
1 g of tenoproỉen. A usual oral dose is the equivaỉent of 300 
to 600 mg of fenoprofen three or four times đaily, adjusted 
thereaốer according to response. In the USA. Iower doses of 
200 mg every 4 to 6 hours are recommended for mild to 
moderate pain. It has been recommended that the total 
daily dose should not exceed 3g (UK) or 3.2 g (USA).

Adverse Effects, Treaỉment, and Precautions
As for NSAIDs In general, p. 104.3.

Dysuria, cystitìs, haematuria, ỉnterstitial nephritis, and 
acute renal insuỉhdency have been  - reported with 
íenoproíen. Nephrotíc syndrome, which may be preceded 
by ỉever, rash, arthialgia, oliguria, azotaemia, and amnia, 
has also occurred. Upper respiratory-tract inlection and 
nasopharyngitis have been reported. There have been 
reports ol sevete hepatíc reactíonỉ, inđuđing jaundice and 
fatal hepatitis.

Breast feedíng. Fenoprofen is distributed into breast milk 
although the amount is considered by the BNF to be too 
small to be harmỉul to a breast-fed iníant. In contrast 
licensed product inỉormation does not recommend its use 
since saíety has not been established.

Effeds on ihe blood. Haematological adverse ehects 
induding agranulocytosis,1 aplastìc anaemỉa,1 and throm- 
bocytopenia3'4 have been reported in padents taking íeno- 
proíen; licensed produa informatìon also reports haemo- 
lytic anaemia.

1. Simon SD, Kosmia M. Fenoprofen and agnnuỉocytosỉs. N  Engỉ J  Med 
1978:299:490.

2. Ashraí M. et a i  ApUỉtic anaemia assocỉated wỉth íenoproỉen. BAO 198Z’ 
284: 1301-2.

3. Simpson RE, tíềi. Acute thrombocytopenỉa assodated with ĩenoproỉen. 
N Engl J  Mai 1978; 298:629-30.

4. Katz ME. w»ng p. Fenoprofen*assodateđ thrombocytopenỉa. Artn btítm 
Med 1980: 92:262.

Effect$ on the Ever. Cholestatic jaundice and hepatitiỉ 
developed in a 68-year-old woman aíter receiving feno- 
proíen 600 mg íour times daily for 7 vveeks. Subsequent 
use oí naproxen and indometacin did not result in hepato- 
toxidty.1 However, there has been a report of aoss- 
hepatotoxidty betvveen fenoprofen and naproxen.2 

ỉ . Stennetỉ DJ. t í  đi. Fenoprofen-ỉnduced hepatocoxídcy. Am J  Hosp Pharm 
1978: 35: 901.

2. Andrejak M, tí al. Cross hepatotoxitíty bemeen non-steroidal 
anti-iníUmmatơry drugs. BAO 1987; 295:180-1.

Effects on the sldn. Toxic epidermal necrolysis was asso- 
dated tvith íenoproíen in 2 patìents.1

I. Sỉotis JS, tí àl. Fenoprofen-induced toxỉc epìdennal necroiysỉs. J  Am 
Aad Dtrmatcl 1988: 18:755-7.

Overdosage. Coma, respiratory depression, hypotensỉon, 
and metabolic atídosis occurred in a patient who had 
ingested betvveen 24 and 36 g of íenoproícn.1 The patient 
responded to gastric lavage and activated charcoal and 
intensive supportive a re .

1. Kolođãk JM. tí aỉ. Nonsteroìdaỉ antì*inflammatory drugs and coma: I 
case rcpon of fenopro!en overdose. Ann Emtrg Meả 1990; 19: 378-81.

Interactions
For interaaions assodated with NSAIDs, see p. 107.3.

Aspirin is repotted to reduce plasma concentrations of 
íenoprofen.

Antiepileptics. Phenobarbitaỉ might increase the rate of 
metabolism of íenoproíen.’ u s  lìcensed product iníorma- 
tion suggeatỉ that dosage adjustment of íenoproíen may be 
requiied when given with phenobarbital. 

ỉ. Heỉleberg L tí a i A pharmacokinetỉc intcractíon ỉn man bctween 
phenobarbỉtone and ícnoproícn. a ncw antí*ỉnilđXTima(ory agern. Br J 
ơ in  Pharmacol 1974; 1: 371-4.

Pharmacokinetics
Fenoproỉen is readily absoibed ữom  the gastrointestinal 
traa ; bioavailabiỉity Ỉỉ about 85% but ỉood and milk may 
reduce the rate and extern of absorption. Peak plasma 
concenttatìons occur 1 to 2 hours aher a dose. TỊie plasma 
halí-lhe ís about 3 hours. Fenoprofen is 99% bound to 
plasma proteins. About 90% of a dose is excreted in the 
urỉne in 24 hours, đũeíly as the glucuronide and the 
glucuronide of hydroxylated íenoproíen. Fenoproíen is 
distributed into breast milk.

The Symbol t  denotes a preparation no longer artively marketed

http://wwwjnhra.gov.uk/home/idcplg
http://www.mhra.gov.uk/home/idcpl8
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Preparations
Proprietory Preparations (detaiỉs are given in Volume B)
Sngle-ingredient Preparotions. ckina : FeiLin (Ti#); Fr.: Nalge- 
sic Gr.: Expron; Naápons; UK: Fenopron; USA: Nalíon.
Pharmocopoeial Preparations 
BẸ 2014: Fenopro£en Tablets:
USP 36: Fenoprofen Caldum Capsules; Fenoprofen Caldum 
Tabiets.

Fentanyl IBAN, riNNi ®
■pẹntariil; Fentànilis;' Pentánilo; Fentanylum; Fentanỹỹli;
(DeHT3Hwi. ■
W-(1-Phenethyl-4-piperidyl) propionanilide.
0 ^2 ^ 20= 336 .5  :
CAS-  437-38-7......................
ATC—  N01AH01; N02AB03.
ATC Vet —  QNỌÍAH01; QN02ẢB03.
UNII —  UF599785JZ

Street names. The following terms have been used as ‘Street 
nam es' (see p. vii) or slang names for various forms of 
íentanyl:

Apache; China girl; China town; China white; Dance 
íever; Fentanest; Friend; Goodíellas; Great bear; He-man; 
Jackpot; King ivoiy; Murder 8; Poison; Tango 6- Cash; TNT; 
T.N.T.
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. E ur. 8: (Fentanyl). A -vvhite or almost white 
polymorphic powder. Practically insoluble in water; ừeely 
soluble in alcohol and in ipethyl alcohol. Protect from light. 
USP 36: (Fentanyl). Store in airtight containers at a 
temperature of 25 degrees. excursions permitted betvveen 
15 degrees and 30 degrees. Protect to m  light.

Fentemyỉ C itra te IẼANM, USAN, riNNMi ®
ũ trã to  de íentanilo; Fentanil-ótrát; Fentanilio citratas; 
Fehtaniío, citrato de; Fentanyl, ciừate de; Fentanylcitrat; 
Fẹntanỵl-citrát; Fentanyli Ciừas; Fentanylù cỳtrynian; 
Fểntanyyiisitreatti; McN-JR-4263-49; Phentanyl. citrate; R- 
4263; CDei-rraHnna LịnTpaT.
W-(1-Phenethyl-4-piperidyl)propionanilide dihydrogen cit- 
rate.
C22^2B^2O>QHj07— 528.6 
CAS —  990-73-8.
UNII —  MUN5LYG46H.

Pharm acopoãas. In Chin., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Fentanyl Citrate). w hite or almost white 
powder. Soluble in vvater; sparingly soỉuble in  alcohol; 
ừeely soluble in methyl alcohol. Protect from light.
USP 36: (Fentanyl Citrate). A white crystalline povvder or 
white glistening crystals. Sparingly soluble in water; slightly 
soluble in dbloroíorm; soluble in methyl aicohol. Store at a 
temperature of 25 degrees, excursions pennitted betvveen 
15 degrees and 30 degiees. PTotect from light.

Fentanỵl H ydrochloride IBANM, riNNMi <s>
Fẹntạnyl, ữ ilorhydrate de; Pentanyli Hydròchloridum; 
Hidródoruto de íentanilo; ©eHT3HMna rViflpóxnopMfl. 
C;2H28N20,Ha=372.9 ■;
CAS —  1443-54-5.
PN IỊ— .S9HỈ56XY46. . .

Incompatíbility. Fentanyl dơ a te  is incompatible with thio- 
pental sodium and methohexital sodium.

A thick white predpitate ỉorxned in tbe intravenous 
tubing when íentanyl dtrate with droperidol was given 
shortly aỉter naỉdlỉin sodium. There was no predpitate 
when lentanyl d tra te  alone was mixed with naídllin 
sodium.1

Fentanyl d trate undervvent rapid and extensive loss 
w hen admixed w ith íluorouradl in PVC containers.2 The 
loss was due to soiptíon oi íentanyl to the PVC as a result of 
the alkaline pH of the admixture, and presumably could 
occur írom adm ixture oi íentanyl d trate w ith any 
suừĩdently alkaline drug.

See also Stability, below.
1. Jeg]um  EU rĩ ữỉ. NatciUin sodium mcompaUbilhy wiih aodic soluúons. 

Am  J  Hoíp pharm 1981; 38: 462. 464.
2. Xu QA. tt  «1. Rapiđ loss ữỉ ícmanyl t í tm e  ađmỉxed wìlh Duorouradl in 

pdyv iny t chloride conttinerv  A m  Pharmaather 1997; 31: 297-302.

Slabiliỉy. In á 48-hour study íentanyl dtrate in  glucose 
5% or sodiưm dxloride 0.9% was ỉtable when stored at 
room temperature under usual light conditiọns in glass or 
PVC containers;1 the concenttation oí íentanyl delivered 
by a patìent-conưolled System was relatíveiy constant 
throughout a 30-hour study period. Fentanyl dtrate injec- 
tion dỉluted to 20mÌCTograms/mL with sodium chloride

0.9% was stable for 30 days at 3 degrees o r  23 degrees in 
PVC reservoírs for portable iníusion pumps.2 In another 
study3 íentanyl d tra te  diỉuteđ to 50 micrograms/mL vvith 
sodium chloride 0.9% remained stable íor at least 14 days 
when stored at room temperature in PVC reservoữs ior 
portable patient-conưolled Systems.

An admixture of íentanyl dtrate and bupivacaine in 
sođium chloríde 0.9% appeared4 compatible and stable 
when stored íor up to  30 days at 3 degrees or 23 degrees in a 
portable iníusion pump. In another stuđy’ the stability of 
Solutions containing íentanyl, bupívacaine, and adrenaline,. 
alone and in  combination was studied over a period oỉ 56 
days vvhen stored at various temperatures in the light or in 
the dark in PVC bags. Both lentanyl and bupivacaine were 
adsorbed {rom solution onto the PVC for the ĩirst 3 days but 
thereaíter concemrations of these drugs remained relatívely 
stable; freezing appeared to slow the concentration change 
ỈOT bupivacaine but not for lentanyl. Solutions containing 
adrenaline became more addic during the study as the 
adrenaline progressively deteriorated but this was greatly 
reduced by íreering. Autodaving produced a íunher 
reduction in the concentration of all drugs. There was no 
sign of pređpitation from any of the Solutions studied.

An admixture of íentanyl dtrate, ketamine hydro- 
chloride. and droperidol in sodium chloride 0.9% was 
stable6 for at least 30 days when stored in glass bottles at 25 
degrees; the minor decrease in the concentrations of all 3 
drugs was attributed 10 either hydrolytic degradation or 
adsorption. This admixture also appeared compatibie when 
stored in pvc bags at 4 degrees and 25 degrees; the small 
increase in drug concentrations over 30 days may be a result 
of water permeation and evaporation through the bags.

Fentanyl is potentially unstable in PVC containers when 
mixed with alkaline drugs (see Incompatibility, above).

ỉ . Kovralski SR. Gouriay GK. Siabiliiy of íenianyl cỉtrate in j)ass and planic 
conu lncrs and in a paiieni-controlỉed deUvery System. Am J Hosp Pharm 
1990:47: I5M -7.

2. Aiỉen LV, rt õỉ. Stabiỉiry oỉ íentanyỉ d traie ỉn 0.9% sodium chlorìde 
solution in ponable íníusion pumps. Am J  Hosp Pharm 1990; 47: ỉ 572-4.

3. Chapalaín-Pargade 5, tị  ấì. Microbìoìogìcal and physìcocbemical stabiliiỵ 
of fem anyl and suỉemanỉl Solutions íor patỉem-controỉỉed delívery 
Systems. J Poin Symptom Manoýt 2004; 32: 90-7.

4. Tu Y-H. e t a i Stabiỉỉty of íentanyl citratc and bupivacaine hydrochỉỡríde 
in ponable pump reservoirs. Am J  Hosp phami 1990; 47: 2037-40.

5. Dawson PJ. t í  ứl. Stabỉlíĩy oí ỉemanyl, bupivacaìne and adrenaline 
Solutions íor extradural iníusion. B rJ  Anaath  1992: 69: 4 14-17.

6. Lee DKT, ei ềỉ. Compatibility oí íemanyl citrate. keum ine hydro- 
cbloridc, and droperídol in 0.9% sodỉum chlorỉde injectỉon stored ỉn 
poỉyvinyl chloríde bags. Am J  Heaỉth-Syữ Pharm 2005; 62: 1Ỉ90-2.

Uses and Administratìon
Fentanyl. a phenylpiperidine derivative, is a potent opioid 
analgesic (p. 108.1) chemically related to pethidine 
(p. 121.3) and is mainly a p-opioỉd agonist.

F e n ta n y l  is u se d  as  a n  a n a lg esic . a s  a n  a d ju n c t  to g e n e ra l  
a n a e s th e tic s , a n d  as  a n  a n a e s th e tic  fo r  in d u c ú o n  a n d  
m a in te n a n c e .  Í t is a lso  u se d  as a  r e s p ira to ry  d e p re s sa n t in  
th e  m a n a g e m e n t  o f  m e c h a n ỉc a lly  v e n ti la te d  p a tíe n ts  u n d e r  
in te n s iv e  c a re . W h e n  u se d  w ith  a n  a n d p s y c h o tic  su c h  as 
d ro p e r id o l i t  c a n  in đ u c e  a State o i n e u ro le p ta n a lg e s ia  in  
w h ic h  t h e  p a t i e n t  is c a lm  a n d  i n d ư íe r e n t  to  h is  
s u r ro u n d in g s  a n d  is  a b le  to  c o o p e ra te  w i th  th e  su rg e o n .

Fentanyl is usually given parenterally, intranasaliy, or by 
the transmucosal route as the citrate, or in transdermal 
patches as the base. The hydrochloride was available as an 
iontophoretic ơansdermal delivery preparation but this was 
withdrawn from the market because of a delectìve delívery 
System . Fentanyl d trate 157 micrograms and íentanyl 
hydrochloride 111 micrograms are each equivalent to about 
lOOmicrograms of íentanyl. Doses are expressed in terms oi 
the base.

I t is  m o re  lip id  so lu b le  t h a n  m o rp h in e  a n d  a í te r  a n  
in tr a v e n o u s  in jẽ c tio n  o f  lO O m icro g ram s th e  eữ e c ts  o f 
í e n ta n y l  b e g in  a lm o s t im m e d ia te ỉy , a l th o u g h  m a x im u m  
a n a lg e s ia  a n d  re s p i ta to ry  depT ession m a y  n o t  o c c u r  fo r  
se v era l m in u te s ;  t h e  d u r a t io n  o f a c tio n  o f  íe n ta n y l  d e p e n d s  
o n  th e  d o se  a n d  th e  in te n s ity  o f  t h e  p a in  in v o lv e d . a n d  m a y  
v a ry  f ro m  10 m in u te s  to  se v era l h o u rs .

For p re m ed ica tìo n  the equivalent oí 50 to 100 micr- 
ograms of íentanyl may be given intramuscularly 30 to 60 
minutes betore the induction of anaesthesia.

As an a d ju n c t to genera) anaesthesia, íentanyl is usually 
given by intravenous injecnon. Dosage recommendations 
show a wide range depending on the lechnique.
• PatitnU with ipontaneous rcĩpiration may be given 50 to 

200 micrograms as an iniúal dose vvith supplements of 
50 micrograms. In the USA it is recommended that doses 
above 2 micrograms/kg be accompanied by assisted 
ventilation. SigniGcant respiratory depression íollovvs 
doses of more than 200micrograms

• Patients whose ventilation is assisted may be gi ven 
300 micrograms to 3.5 mg (up to 50 micrograms/kg) as 
an initial dose, with supplements of 100 to 200micr- 
ograms depending on the patient's response. High doses 
have been reported 10 moderate ór attenũate the 
response to surgical stress (see Anaesthesia, p. 61.2)

Fentanyl may also be giveri by inttavenous ứưusion In 
ventilated patients a loadỉng dose of about 1 microgran /kg 
per minute is given for the first 10 mínutes followed b} an 
iníusion of about lOOnanograms/kg per minute; altei aa- 
tively, the loading dose may be given as a bolús. 'he 
inỉusion rate should be titrateđ according to response nd 
raies oí up to 3 miCTOgrams/kg per minute have bẽen use l in 
cardiac surgery. Inhisions should be stopped about 40 
m inutes beíore the end of surgery unless artiíi ial 
ventílation is to be continued postoperatively. In patie ats 
with spontaneous respiration, Iower iníusion rates of 5( to 
80 nanograms/kg per minute are useđ.

Ređuced doses are used in the elderly or debilita ed 
patients.

Similar doses to those used ỉor premedication may alsc be 
given by intramuscular injection postopera tívely , and by 
intramuscular or slow intravcnous inịeaion as an ađjunct to 
reg ional anaesthesia .

For the ưeatment of ỉn trac tab le  chronic p a in  in adt Its 
vvhen opioid analgesia is indicated transdermal patcl es 
dclivering amounts of {entanyl ranging from 12 10 
lOOmiơograms/hour are available. In the UK, íentai yl 
patches may be used in strong opioid-naive patìer ;s;

1 however, in the USA, use is restricted to patients vvho i  re 
I already tolerant to opioid therapy of comparable potenq . 
j • Doses should be individually titrated for each parie Ít 
{ according to previous opioid usage. Iniúal dosages shoi 'd 

not exceed 25 micrograms/hour in opioid-naive patien s; 
in  addition, it is recommended that these patients a e 
initially titrated with low doses of short-acting opioi ls 
beíore transíerring to íencanyl patches

• For patients who have becn recciving a strortg opioid analge: ic 
the initial dose of the lenianyl patch should be based c n 
the previous 24-hour opioid requiremenL Use o{ a paii h 
providing 25 micrograms oí {entanyl per hour s 
equivalent to about 60 to 90 mg daily of oral morphir e 
sulíate. During ưansíer to ưeaunent with {entan'1 
patches previous opioid analgesic therapy should te  
phased out gradually in order to allovv lor [he gradu.tl 
increase in plasma-íentanyl concentrations

• More than One patch may be applied if doses greater tha 1 
lOOmicrograms/hour are requừed (applied at the sam; 
time to avoid coníusion); additional or altem ativ; 
analgesic therapy should be considered if doses greate r 
than 300mÌCTograms/hour are required. Patches shoul 1 
be replaced every 72 hours; hovvever. replacement aftí r 
48 hours is permitted in patients who have a marke 1 
decrease in analgesia beíore the 72-hour period end:. 
The new patch should be applied to a diữerent site; use 0 f 
the same area of the skin should be avoided for several 
days

• Elderìy or debilitated patients should be observec: 
careíully for signs of toxicity and the dose reduced i ' 
necessaĩy

Pentanyl patches are not appropriate for acute OI 
postoperatìve pain. The bioavailability of different brand: 
of íentanyl transdermal patches may not be equivalent and 
patients should not switch brands vvithout hirther advice.

A lozenge-on-a-stick dosage form of íentanyl dtrate íor 
transmucosal delivery is used as an analgesic in the 
management of b reak th ro u g h  cancer p a in  in those 
already receiving and tolerant to opioid ưeatment. Lozenges 
containing the equivalent of 200 micrograms to  up to 1.6 mg 
of íentanyl are available. An initial unit dose of 200 micr- 
ograms may be taken over 15 minutes íor an episođe of 
breakthrough pain and repeated once ií necessary alter a 
íurther 15 minutes. Doses are subsequently tiaated 
according to response, up to a unit dose of 1.6 mg u 
necessary. Once the patient has been stabilised on an 
eBective dose, no more than 4 unit doses should be taken 
daily.

Buccal and sublingual tablets containing {entanyl dtrate 
íor transmucosal delivery are also available and licensed for 
the same indicatìon as the lozenge. Tablets containing the 
equivalent of 100 to 800 micrograms of íentanyl are 
available. An initiaỉ dose of lOOmiaograms may be taken 
íor an ^pisode of breakthrough pain and repeated once if 
necessary after 30 minutes; thereaíter. depending on the 
brand used, patients must waiuat least 2 or 4 hours beíore 
treating another episode. A buccal Elm containing ỉentanyl 
d trate íor transmucosal delivery ís also available; the íĩlms 
contain the equivalent of 200micrograms to 1.2 mg of 
íentanyl. An initial dose of 200 micrograms máy be taken for 
an episode oí breakthrough pain; thereaỉter. patients must 
wait at least 4 hours belore treating another episode. Doses 
are subsequently titrated accorđing to response. The dose of 
the maứitenance opioid used íor persistent pain should be 
re-evaluated if the patient has more than 4 episodes of 
breakthrough pain daiỉy.

Caution must be exerdsed when svnitdiing betvveen the 
diíỉerent ơansmucosal preparations as the extern of 
absorption may be substantially different.

Inưanasal preparations containing {entanyl dtrate. 
equivalent to 50 to 400 micrograms of íentanyl per spray, 
are avaỉlabỉe for the same indication as the transmucosal

All cross-relerences reler to entries in Volume A
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preparations. Depending on the brand used, an initial dose 
of 50 or lOOmicrograms is sprayed into one nostril for an 
episode of breakthrough pain and repeated once if necessary 
aỉter 10 minutes; therealter, depending on the brand used, 
patients must wait at least 2 or 4 hours beíore treating 
another episode. Doses are subsequently titrated according 
to response; up to a maximuin of 4 episodes may be ưeated 
daily. The dose of the maintenance opioid used for 
persistent pain should be re-evaluated if the patient has 
more than 4 episodes oí breakthrough pain daily.

For details of doses in children, see belovv.

Administraiion. INHALAHON ROUTE In a study1 inhaled 
íentanyl provided plasma concentrations similar to those 
after intravenous doses; use as patíent-controUed analgesia 
was suggested. Inhaled íormulations of íentanyl are under 
investigation íor the ưeatment of breakthrough cancer 
pain and acute pain.

1 M ather LE. tí aỉ. Pulmonary administratỉon oỉ aerosoíised íemanyl: 
pharmacokinetic anaỉysỉs of systemỉc dclivcry. Br J  clin Pharmacol 1998; 
46: 37-43.

INTRANASAL ROUTE. Studies1'3 have shovvn that intranasal 
íentanyl is as eữective as the intravenous route for post- 
operative pain management and that it can be used in a 
patient-controlled analgesia System. Inơanasal íentanyl 
has also been studied4-4 íor the.management o£ acute pain 
in dtildren. ! -

An inưanasal spray íormulạtion of íentanyl is available 
for the treatment oi breakthrough cancer pain.7'3

1. Striebel HW. ít  al. Imranasa! íentanyl riưaúon tor posioperative pain 
managcm em  in an unselected populatỉon. Anaesthaia 1993; 48: 753-7.

2. Striebel HW, tí  ai. Patìent-controUed intranasal analgesia: a m ethod ỉor 
noninvasive postoperatíve pain management. Anesth Anaỉg 1996; 83: 
548-51.

3. Toussaint $, tí ai. Patìenc-controỉled Inưanasal analgesũ: eííective 
alremative to ìnưavenous PCA íor postoperatìve pain relief. Can J  Anesth 
2000; 47: 299-302.

4. Manjushree R. tí  al. ỉntranasaỉ íentanyl provides adequate postopcratìve 
anaígesỉa ỉn pedỉacríc patients. Can J  Anesth 2002: 49: 190-3.

5. Borland M ỉ, tí  ai. ỉntranasal ỉentanyl is an equivalent analgesic to oral 
morphine ỉn paediatrỉc bum s patients (or dressing changes: a 
randomiscd doublc blind crossover study. Bums 2005; 3 ỉ: 831-7.

6. Borland M, tí a i  A randomized controlled trỉaỉ comparing intranasal 
ícntany! to intravenous morphỉne for managing acutc paỉn ỉn childrcn 
in the emergency depanment. Ann Emerg Med 2007; 49: 335-40.

7. Kress HG. tí al. EKicacy and toỉerability ữỉ inưanasal ícntanyỉ spray 50 to 
200 microg for breakthrough pain in patìents w ith cancer a phase rư, 
m ulúnanonaỉ, randomlzcd. doublc-blind, placebo-comroỉled, crossover 
trỉaỉ vvith a ỉữ-month. ỡpcn-ỉabeỉ extcnsỉon ữcatm ent period. ơ m  Thtr 
2009; 31: 1177-91.

8. Portenoy RK. tí  al. A muỉtỉcenter, placebo-controlled, doublc-blind, 
multiple-crossover study of Fentanyl Pectin Nasal spray (FPNS) in the 
trcatm ent o( breakthrough cancer pain. Pain 2010; 151: 617-24.

9. Mystakidou K, t í  a i  Pemanyl nasaỉ spray for the treatment of cancer 
pain. Expert opin Pharmacothrr 2011; 12: 1653-9.

INTRASPINAL ROUTE. For a discussion on the intraspinal use 
òf íentanyl, see Postoperative Pain, belovv.
TRAN5DERMAL ROUTE Transdermal íentanyl is used for 
chronic intraaable cancer pain in adults and children.1"7 It 
is also used in the treatment of chronic non-cancer 
pain;4'5'8 hovvever, such use is contra-indỉcated in the 
management of acute or postoperative pain because the 
problems of dose titration in the short term increase the 
possibility of deveỉopment of signihcant respiratory depres- 
sion4 (see also Eữects on the Respiratory System, p. 62.2 
and Transdermal Route. under Precautions, p. 63.1).

Although the usual interval for transdermal patches of 
íentanyl is 72 hours studies have suggested thát up to about 
25% of cancer patients may require more írequent 
application with some patients requiring íresh patches 
every 48 hours.’-10 Equally, in an attempt to supply lovver 
doses than are allovved ior by existing transdermal dosage 
íorms, patches have sometimes been cut, íolded, or panially 
masked vvith non-porous dressings; the m anuíaaurers do 
not recotnmend such practices as they consider the dose 
supplied will be unreliable, and there is potential for 
overdosage.

An iontophoretic drug delivery preparation containing 
íentanyl hydrochloride was also available for the manage- 
ment of acute moderate to severe postoperative pain in a 
hospital setting (see Postoperative Pain, below for some 
relerences) but was vvithdravvn from the market because of 
a defective delivery System.

1. Jeal w, BenHeld p. Transdermal ỉentanyl: a review of its pharmacol- 
ogỉcal propertỉes and therapeutíc eĩĩicacy in pain control. Drugs 1997; 53: 
109-38.

2. Muijsers RBR, VVagstaíí AJ. Transđermaỉ ỉcntanỴỈ: an updatcd revietv of 
its pharmacological properties and therapeutic eíGcacy ỉn  chronic cancer 
pain control. Drugs 2001; 61:2289-2307.

3. Gourỉay GK. Treatment of cancer pain with transdermal íentanyl. Lanctí 
QncoỊ 2001; 2: 165-72.

4. Komick CA. tíứ ỉ. BeneCt-risk assessment of transdermal ỉentanyl ỉo rthe  
treatm ent of chronỉc pain. Drug Sơftíy 2003; 26: 951-73.

5. Zemikow B, t í  aì. Transdermal íenianyl ìn childhood and adolescencẹ: a 
comprehensive literature review. J  Pain 2007; 8: 187-207.

6. Hoy SM. Keatỉng GM. Fentanyl ưansdermal matrix patcb (Durotep MT 
patch; Durogesic DTrans; Durogesic SMAT): ỉn adults with cancer- 
related paìn. Drugs 2008; 68:1711-21.

7. Hair PL tí al. Transdermal matrix íentanyl m em brane patch (Matrìỉen): 
in severe cancer-reỉated chronỉc paín. Drugs 2008; 68: 2001-9.

8. Aỉỉan L. t í  aỉ. Randomised crossover triaỉ of transdermal fcntanyl and 
sustained reỉease oraỉ morphỉne ỉo r treating chronỉc non-cancer paỉn. 
5M7 2001; 322: 1154-8.

9. Donner B. et ai. Long-term ireatmetu oí cancer pain with transdermal 
íentanyl. J Pain Symptom Manage 1998; 15: 168-75.

10. Radbrũch L  tí ai. Transdermal íemanyl for the m anagement of cancer 
pain: a survey o( 1005 patients. Paiỉiat Med 2001: 15: 309-21.

TRANSMUCOSAL ROUTE. Transmucosal íentanyl has been 
tried for sedation and analgesia beíore anaesthesia or pain- 
lul procedures in adults’ and children13 and is used íor 
breakthrough cancer pain in opioid-tolerant patients.4"7 It 
has been noted* that this dosage method can cause all the 
adverse effects of parenteral opioids; nausea and vomiting 
are common and potentially lethal respiratory depression 
can occur (see also under Precautions, p. 63.1). Dosage 
guidelines have been suggested.9

1. Macaluso AD, t í  a i  Oral ưansmucosai íentanyl eitrate for premedication 
in adults. Anesth Artaỉg 1996; 82: 158-61.

2. Nelson PS. tí  a i  Comparison of oral transmucosaỉ íentanyỉ d tra te  and an 
oral solution of meperídỉne. diazepam, and atropine ỉor premedication 
in children. Anesthaioỉogy 1989; 70: 616-21.

3. Schechter NL, tí  aĩ. The ase oí oral ưansmucosal íentanyl títrate for 
painỉui procedures in children. Pediatria 1995; 95: 335-9.

4. Blíck SKA. W agsuff AJ. Fentanyt buccai tabỉct: in breakthrough pain In 
opioid-tolerant patients m th  cancer. Drugs 2006; 66: 2387-93.

5. Zeppetella G, Ribeiro MDC. Opioids for the m anagem ent of 
breakthrough (episodic) pain in cancer patients. Available in the 
Cochrane Database of Syỉtematic Reviews; Issue 1. Chichesten John 
VViỉey: 2006 (accessed 26/06/08).

6. Rauck R. tí  aL Fentanyl buccal soiubỉe Qlm (FBSF) for breakthrough 
paỉn in patients with cancen a randotnỉzed, double-bỉind. placebo* 
controlled study. A m  Oncoỉ 2010; 21: 1308-14.

7. Chvvieduk CM. McKcage K. Fentanyl sublỉngual: in breakthrough pain 
in opioid-tolerant adults vvith cancer. Drugs 2010; 70: 228Ỉ-8.

8. Anonymous. Oral transmucosaỉ ĩentany! citrate. Med i t í t  Drugs Ther 
1994;36:24-5.

9. Aronoữ GM, t í  a i  Evỉdence-based oral transmucosaỉ íentanyl dtrate 
(OTFC) dosing guidelines. Pain Med 2005; 6: 305-14.

Administration in children. Indications ỉor íentanyl ther- 
apy in children are similar to those in adults (see Uses and 
Administration, p. 60.2).

Fentanyl is usually given by intravenous injection as an 
a d ju n c t to general anaesthesia. In the UK reconunended 
initial doses range from 1 to 3 micrograms/kg in children 
aged 2 to 12 years with spontaneous respiration; supplements 
of 1 to 1.25micrograms/kg may be given. (The BNFC 
suggests initial doses of 1 to 3 micrograms/kg for those aged 
from 1 m onth to 12 years, w ith supplements of
1 microgram/kg.) w hen  ventilation is assisted, the initial 
recommended dose is also 1 to 3 micrograms/kg, with 
supplements of 1 to 1.25micrograms/kg. (The BNFC 
suggests an initial dose of 1 to 5 micrograms/kg for neonates 
and children up to 12 years of age, with supplements of 1 to 
3micrograms/kg.) In the USA, doses are similar to those 
licensed in the UK.

The BNFC suggests that íentanyl may be given by 
intravenous inhision to provide analgesia an d  respir- 
a to ry  depression  in ventilated children under intensive 
care. A loading dose of 1 to 5 micrograms/kg is given by 
intravenous injection, followed by an iníusion of 
1.5 micrograms/kg per hour in neonates, or 1 to 
6 micrograms/kg per hour in those aged 1 month to 18 
years, adjusted according to response.

Transdermal patches delivering amounts of íentanyl 
ranging from 12 to 100 micrograms/hour may be used for 
the treatment of in trac tab le  chronic pain  in children aged
2 to 16 years who are already tolerant to opioid therapy of 
comparable potency. The initial dose should be based on the 
previous 24-hour opioíd requirement. Ưse of a patch 
providing 12 micrograms of íentanyl per hour is equivalent 
to about 30 to 44 mg daíỉy of oral morphine sulíate. See Uses 
and Administration, p. 60.2 for íurther details. Patches 
should be applied to the upper backs of young children to 
minimise the potential for removal.

The transmucosa! lozenge-on-a-stick íormulation is 
licensed for use in adolescents aged 16 years and older for 
the management of b reak th rough  pain  in those already 
receiving and tolerant to opioid treatment: the usual adult 
dose may be given (see p. 60.2).

Anaesỉhesia. Fentanyl and its congeners alíentanil, remi- 
fentanil, and suíentanil are shorter-acting than motphine 
and appear to produce íevver circulatory changes; they are 
prelerred for use as supplements during anaesthesia with 
inhalational or intravenous drugs. Fentanyl is vvidely used 
as the analgesic component of balanced anaesthesia. It has 
been used to attenuate cardiovascular saess responses to 
intubation (see Anaesthesia, p. 2028.1), and may be used 
in higher doses in an attempt to reduce the cardiovascular, 
endocrine, and metabolic changes that may accompany 
surgery. w hen  attenuation of surgical stress is espedally 
important, for example in cardiac surgery, intravenous 
íentanyl 50 to lOOmicrograms/kg with oxygen and a 
neuromuscular blocker, and sometimes up to 150micro- 
grams/kg, may be used for general anaesthesia. Total 
intravenous anaesthesia with íentanyl and propoíol has 
been successíul.1

Satisíactory anaesthesia has been reported2 with high- 
doseíentanyl cittate (30 to 50micrograms/kg) in premature 
inỊants when used as sole anaesthetic, with pancuronium, 
for ligation of patent ductus arteriosus; cardiovascular 
stability was maintained throughout the procedure.

Hovvever, others3 lound signiBcant hypotension in preterm 
iníants given either fentanyl 20 micrograms/kg, isoũurane, 
halothane, or ketamine; systolic arterial pressure was best 
maintained with the ketamine technique. The surglcal stress 
response in preterm babies was abolỉshed by the addition of 
íentanyl lOmicrograms/kg inưavenously to an anaesthetic 
regimen oi niơous oxide and tubocurarine.4 Dose responses 
of íentanyl in neonatal anaesthesia have been discussed.5 

For details of doses in neonates and children, see above. 
Neuroleptanalgesia. An injection of short-acting ỉentanyl 

50 micrograrns/ml, with the longer-acting antipsychotic 
droperidol 2.5 mg/mL has been used for neuroleptanalgesia, 
premedication, and as an adjunct to anaesthesia. Hotvever, 
the use of such a fixed-ratio combinatíon cannot be 
recommended.

1. Jerưtrup M, tí aỉ. Total iv anaesthesỉa wíth propoíol-alíentaniỉ or 
propofòl-fcnianyl. B rJ  Anatsth 1990; 64:717-22.

2. Robinson s, Grcgory GA. Pentanyl-air-oxygen anesthesia ỉor Ugatíon oỉ 
patent ductus arterỉosus in pretcrm inỉants. Anath Aitaỉg 1981; 60: 331- 
4.

3. F ri«en RH. Henry DB. Cardỉovascular changes In preterm neonates 
receiving isoAurane. halothanc, ỉen tanyl and ketam inc Atưsthesìology 
1986; 64: 238-42.

4. Anand KJS, tí  aL Randomỉsed tríaỉ oí femanyỉ anaesứiesia In prrterra 
babies undergoing surgery: ettccts on che scress response. Lartctí ỉ 987; k  
243-8.

5. Yaster M. The dose rcsponse oỉ ỉentanyi in neonatal aaesthesia. 
Anesthesiology 1987; 66: 433-5.

PHAEOCHROMOCYĨOMA. Unlike morphine and some other 
opioids, íentanyl and aUentanil do not release histamine 
and may be used saíely in the anaesthetic management of 
patients with phaeochromocytoma.1

1. Hull CJ. Phacochromocytoma: diagnosis. pceoperaiive preparadcn and 
anaesthetíc management. Br J  Anaath  1986; 58: 1453-68.

POSĨOPERATÌVE SHtVERING. As pethidine appears to be eííec- 
tive in the treatment of postoperative shivering, other 
opioids including íentanyl have also been tiied. Not all 
opioids are necessarily eSective but íentanyl has been 
reported to be so,1 although information is scanty.2

1. AUonsi p, tí ai. Fentanyl, as pechidỉne, inhibits post anaesthesia 
shivering. BrJAnaestk 1993; 70 (suppi ỉ): 38.

2. Kranke p. tí a i  Pharmacologicai treatm ent of postoperatíve shỉverỉng: a 
quantitative systematỉc revỉew oỉ randomỉzed controỉled trials. Anesth 
Anaỉg 2002; 94: 453-60.

Intensive care. Despite the short duration of action oỉ 
fentanyl after single doses, rapid redistribution in the body 
results in an elimination halMiíe longer than that of mor- 
phine. Consequently tentanyl is not a short-acting drug 
when used for analgesia ìn intensive care, and may offer 
little advantage over morphine.1

1. Aitkenhead AR. Analgesia and sedatỉon in intenỉive care. Br J Anaesth 
1989; 63: 196-206.

Pain. CANCER PAIN. Transdermal íentanyl is used in the 
management of chronic intractable cancer pain; for reỉer- 
ences see Administraúon, Transđermaỉ Route, above. For 
references to the use of intranasal and transmucosal 
fentanyl in the management oi breakthrough cancer pain, 
see Adminisưation, Intranasal Route and Transmucosal 
Route, above.
LABOUR PAIN. Fentanyl has been reported to be an eííective 
intravenous analgesic during active Iabour. Epídural 
íentanyl is unreliable vvhen used alone,1-2 although it does 
enhance the epidural analgesia achieved vvith the local 
anaesthetic bupivacaine. The reduction in the minimum 
Iocal analgesic concentration of epidural bupivacaine for 
labour pain increased vvith increasing dose of íentanyl 
addeđ to bupivacaine.3 However, the incidence of pruritus 
increased significantly with íentanyl in a dose of 4mìcro- 
grams/mL and therelore the optimum dose of íentanyl 
may be 3 micrograms/mL íor bupivacaine-sparing epidural 
analgesia during labour. Respiratory depression has also 
been reported with the combination.4

1. Reynolds F. Exỉrađura! opíoíds in íabour. B r j  Anaesth 1989; 63: 251-3.
2. Lìndovv sw , tí al. A randomised double-blind comparíỉon oí epidurat 

íemanyl vcrsus íentanyl and bupivicaine [sicỊ for pain rd icí ìn ihe 
second stage of Ubour. B rJ  Obsttí Gynaecol 2004; 111: 1075-80.

3. Lyons G. tí aỉ. Extradura) pain relieí in labour. bupivacaine sparỉng by 
extraduraỉ íentanyỉ is dose dependenc. Br J  Anatíth 1997; 78: 493-7.

4. McCiure JH, Jones G. Comparison of bupivacaine and buplvacaine vvith 
ỉentanyỉ in continuous extrađural analgesỉa during iabour. B rJ  Anaesth 
1989; 63: 637-40.

POSĨOPERAEÌVE PAIN. Small intravenous bolus doses of an 
opioid analgesic may be injected immediately after surgery 
for postoperative analgesia and íaster acting opioids such 
as fentanyl may be preíerable to morphine.1 Fentanyl has 
also been given by epidural injection in doses of 100 or 
200 micrograms or by continuous epidural infusíon in 
doses of 20 to 80 micrograms/hour; patient-controlled Sys­
tems have been used.2

Epiđural íentariyl or suíentanil provided eííective 
postoperative analgesía aíter caesarean section .with 
comparable adverse eííect protiles.3 The suggested optimal 
dose o£ tentanyl vvas lÒOmicrograms. For references 
comparing epidural íentanyl with alíentanil, see Postoper- 
ative Analgesia uhder Uses and Administration of AIfent- 
anil, p. 19.1. In a revievv4 of perioperative pain management 
epidural opioids were considered to provide ehective

The Symbol ®  denotes a substance whose use may be restricted in cenain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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analgesia at lower doses than  systemic opioids. Fentanyl 
may be given through a lum bai epidural catheter that is 
often inserted immediately postoperatively. After an initial 
loađỉng dòse oỉ 1 to 1.5microgiams/kg of íentanyl, iníusion 
a t the rate of 0.7 to 2micrograms/kg per hour is begun and 
continued for about 48 hours on average. Some preíer to 
use intermittent injection. A small study5 comparing 2 
patient-controlled routes oỉ admỉnỉstration ỉound that 
cervical epidural íentanyl provided better postoperative 
pain relieí at rest than inơavenous íentanyl; however, there 
was no decrease in the total dose requừed and the authors 
consldered that the beneíits of epidural fentanyl did not 
ounveigh its potential complications.

Combined opioid and  local anaesthetic epidural 
iníusions have also proved eííective, for example íentanyl 
1 microgram/mỉ. with bupivacaine 0.1%; both could be 
iiứused at lovver rates than  either drug alone. Although a 
study6 comparing bupivacalne-íentany! combinations with 
each drug alone ỉor epìdural analgesia after caesarean 
section conhrmed an additive analgesic effect for the 
combination, there vvas no demonstrable dinical beneíit 
compared with íentanyl alone in this patient group who 
expea  early mobilisation. However, the combination may 
be of greater beneíit in patients for whom early ambulation 
is not routine.

Fentanyl has also been given by epidural injection to 
children for postoperative analgesia.7

Fentanyl has been tried by intrathecal injection íor 
postoperatìve pain.‘

As mentioned in Adminisơarion, Transdermal Route, 
p. 61.1, an iontophoretic transdermal System for postoper- 
ative pain was also available.9'"

1. Mitchell RWD. Smith G. The control o[ acute posĩoperanvc pain. Br J 
Anaath  1989; «3; 147-58.

2. M organ M. The raúonaỉ use oỉ ỉnưathecaỉ and exưadural opioids. Br J  
Anaãth  1989; 63: 165-88.

3. Grass JA. t í  ai. A randomized, double-blỉnd. dose-response comparison 
of epiduraỉ íentanyl versus suíentanil anaỉgesia afier cesarean sectíon. 
Anesth Analg 1997; 85: 365-71.

4. 5warm RA, tí ai. Paỉn treatm ent in the perioperativc periocL Curr Probỉ 
Su tị 2001; 38: 835-920.

5. Roussỉcr M. tí  a i  Patient-comrolled cervỉcal epỉdural íentanyl compared 
w ith patỉeni-comroUed I.v. ỉentanyì íor pain aher pharyngolaryngeal 
surgery. Br J Anaaứt 2006; 96: 492-6.

6. Cooper DW, tí  al. Patietu-controlLed extradural anatgesía w ith 
bupỉvacaioe, íen tanyl or a m ỉxture oỉ both, after caesarean section. Br 
J  Anatsỉh 1996; 76: 611-15.

7. Lẹịus c  tí  ai. Postoperative extraduraỉ analgesia ìn chỉỉdren: comparison 
of m orphine with íentanyl. Br J  Anatsih 1994; 72: 156-9.

8. Sudanban G, a  aì. Inưathecal ỉentanyl ỉor post-thoracotomy paìn. Br J 
Anaesth 1995; 75: 19-22.

9. Chelly JE . An ion tophoretic . ỉem anyl HCỈ paticot-conCTolled 
transdermaỉ System íor acute postoperative paỉn maoagemenL Expert 
Opin Pharmacothcr 2005; 6: 1205-14.

10. Koo PJ. Postoperative pain aianagemem with a patíem-comrolled 
transdennaỉ delivery System for íemanyl. Am J  Heaith-Syst Pharm 2005; 
62: 1171-6.

ỈỈ .M ay es  s, Perrone M. Fentanyl HCl paneni*controlled iomophorctic 
transdennal System íor the  m anagem eat of acute postoperaòve pain. 
Atm Phanruuoứitr 2006; 40: 2178-86.

Dependence and Withdrawal
As for Opioid Analgesics, p. 109.1.

Fentanyl and illicitly manutactured analogues are 
subject to abuse (see under Precautions, be!ow).

Plasma concentrations required to produce satisíactory 
sedatíon have been reported to increase steadily in neonates 
receiving continuous inỉusions, suggesdng the development 
oỉ tolerance to the sedating effects of íentanyl.1

Mữvement disorders, extreme initability. and symptoms 
characteristic of opioid abstincncc syndrome havc been 
reported in chỉldren after withdrawal of prolonged íentanyl 
iníusions.2-3 Sũnilarly, withdrawal symptoms and. in One 
case, myodonus have occurred in adults when lentanyl 
transdermal patches have been stopped.4-5 Acute opioid 
withdrawal syndrome has also been seen in cancer parients 
srvitched from modiSed-release oral morphine to ttansder- 
mal ỉentanyl despite adequate analgesia being maintained.6

1. AiĐOỈd JH, tí aL Changes In the  pharmacodynamỉc response to ỉentanyl 
in neonates during conúnuous inỉusion. J Pediatr 1991; 119: 639-43.

2. Lane JC  tí aỉ. Movemem disorder a ỉter withdrawal o í ỉentanyl inỉusion. 
J  Pcdiatr 1991; 119: 649-51.

3. Domỉnguez KD. tí ai. Opioỉd withdrawaỉ in aincally  ỈU neonates. Ann  
Phamãcoửưr 2003 37: 473-7.

4. Han PKJ, tí  ũL M yodonus secoodary 10 withdrawal ỉrom  transdennaỉ 
tentanyỉ: case report and  literature review. J Pain Symptom Manage 2002; 
23 :66-72 .

5. ỉsh ỉh a n  c  tí ai. W ithdrawal symptom aỉte r disconánuation QỈ 
transdermaỉ ỉentanyl at a daily dose oí 0.6 mg. Phanrt Worỉd Sà  2005; 27: 
13-15.

6. Aoonymous. Opiate withdrawal w ith transdermal ĩentanyl. Pharm J  
1995; 255: 680.

Adverse Effects and Treatment
As for Opioid Analgesics in general, p. 110.1.

Respiratory depression. which OCCUIS espedally vvith 
high doses oỉ ỉentanyl, respondỉ to naloxone (see also 
Effects on the Respứatory System, below). Aưopine may be 
used to block the vagal eííects of íentanyl suđt as 
bradycardia. Unlike morphine, ỉentanyl is reported not to 
cause signiũcant histamine release. Transient hypotension

may íollow intravenous dosage. M usde rigidity can occur 
and may require neuromuscular blockers.

Local reactions such as rash, erythema, and itching have 
been reported vvith transdermal use. Gum bleeding and 
irritation, and taste perversion have been reported vvith 
transmucosal use. Intranasal use may cãuse throat 
irritation, epistaxis, nasal ulcers, and rhinorrhoea.

Effects on the cardiovoscukir syslem. For a reỉerence to 
the eííects of íentanyl on histamine release compared vvith 
some other opioids, see under Pethidine, p. 122.3.

Effects on mental functỉon. Fentanyỉ had some dose- 
related effects on mental íunction and motor activity in 
healthy subjects,' but immediate and delayed recall were 
not aKected. See also under Alíentanil (p. 19.2).

Acute toxic delirỉum has been reported aítẹr treatment 
with transdermal ỉentanyl.2

1. Scamman FL tí  al. Ventilatory and mental e ííc a s  of alíentani! and 
(entanyl. Acta Anaesthaiol Seand 1984; 28: 63-7.

2. Kuzma PJ, t í  ai. Acme toxic delirium: a uncommon reaction to 
transdermal ĩentanyl. Antsihesiology 1995; 83: 869-71.

Effects on the nervous System. There have been reports o! 
seizures vvith Iow and high doses of lentanyl or sulenia- 
nil.1 There was, however, no EEG evidence of conical sei- 
zure aaivity in a patient who had seizure-like muscle 
movements during a lentanyl iníusion;2 the musde move- 
ments might have been due to myoclonus produced by 
depression of higher CNS inhibitory centres or to a pro- 
nounced lorm of opioid-induced m usđe rigidity.

For a report of encephalopathy associated with 
prolonged use of lentanyl and midazolam in iníants in 
intensive care, see Encephalopathy under Adverse EHects of 
Diazepam, p. 1066.2.

1. Zaccara G, tí ai. Clínỉcal ỉeatures, pathogenesis and m anagement o/ 
drug-induced seizurcs. Dntg Safity 1990; 5: 109-51.

2. Scott JC. Samquist FH. Seìzure*ỉỉke movements during a íentanyl 
iníusion vviih absence oí seizure acũvỉty in a simulỉaneous EEG 
recordỉng. AnathesiộioỊy 1985; 62: 812-14.

Effects on the respừotory System. Fentanyl, like other 
opioid agonists, causes dose-related respiratory depression; 
it is signiíicant with intravenous lentanyl doses oí more 
than 200micrograms and may be more prolonged than 
analgesia. Anaesthesia with tentanyl may result in either 
prolonged or delayed respiratory depression postopera- 
tively.1 Consequently, patients should continue to be 
monitored postoperatively until spontaneous breathing 
has been re-established. Severe respiratory depression in a 
14-month-old child atter intravenous sedation with 
íentanyl and midazolam has also highlighted the necessity 
for carelul monitoring when giving with other respiratory 
depressants.2 If present at the end of operation respiratory 
depression may be reversed by an opioid antagonist such 
as naloxone; altematively, a respiratory stimulant such as 
doxapram that does not reverse analgesia has been given.

Rigidity of the respiratory musdes (chest vvall rigidity) 
may occur during ỉentanyl anaesthesia. The eíleas can be 
minimised by using a slow intravenous injeaion but a 
neuromuscular blocker may be required to allovv artifidal 
ventilation; rigidity has been reversed postoperatively by 
naloxone. Similar m usde rigidity induced by alíentanil 
could be attenuated by pretreatm ent vvith a benzodiazepine 
vvhereas small doses of neuromuscular blockers appeared to 
be inettective.3

Coughing has been assodated4 w ith intravenous 
íentanyl; incidence was decreased with a longer injenion 
time,5 in light tígarette smokers,5-6 and in older patients.4 
For the use oí bedometasone and lidocaine to prevent 
cough assodated vvith intravenous íentanyl in anaesthesia, 
see p. 1622.1 and p. 1980.3, respectively.

The risk of respiratory depression associated vvith epidural 
doses of íentanyl, a highly lipid-soluble opioid, has been 
considered relatively small and only slight ventdatory 
depression was noted7 after a dose of 50micrograms. 
However, proíound delayed respứatory depression has been 
reported in 2 vvomen 100 minutes* and 80 minutes,9 
respeaively aíter íentanyl lOOmicrograms had been given 
epidurally ỉor caesarean section. No adverse effeas on 
neonatal respiration or neurobehaviour were detected in a 
study10 of neonates of mothers given epidural inhisions of 
bupivacaine and íentanyl during labouT. Hovvever. a later 
repon11 described 2 neonates who developed respiratory 
depression aíter their mothers were given epidural íentanyl 
duríng labour; the effect was reversed by inưamuscular 
naloxone 400micrograms. The authors noted that the doses 
of íentanyl used were higher than those ÚI the previous 
study.

Respiratory depression is also a risk vvdth topically applied 
íentanyl preparations. Severe hypoventilation with some 
íatalities has occutred in patients given (entanyl as a 
transderraal patch for minor painíul conditions.12 More 
recently, Health Canada had received 2 repons oí íatal 
respiratory depression associated vvith the use of 
transdermal lentanyl patches in adolescents for relatively

minor conditions (chronic headache and throat pain);13 n 
both cases the respiratory depression developed within : 4 
hours of applying the first and only patch. See al: 0 
Administration, Transdermal Route, under Precautìoi s 
p. 63.1.

1. Bcnnett MRD. Adams AP. Postoperative respiratory Cữmplỉcatìons >ỉ 
opỉates. ơ in  Anaesthtsioi 1983; 1:41-56.

2. Yastcr M , t í  al. M idazoỉam-ỉenianyl Ỉnưavenouỉ sedaiion ỉn chiỉdre i: 
casc report oí respíratory arrest. Pedỉairía 1990; 86 :463-7.

3. Sanĩord TJ, tí  aỉ. P retrcatm cm  vvich sedativc-hypnotỉcs. but not wi h 
nondepolarizing m usdc  relaxants, artcnuaỉes alíentanil-induced musc c 
rigidity. J  ơ in  Anesth 1994; 6: 473-80.

4. Tvveed WA, Dakin D. Explosive coughing aítcr bolus ícntanyl injectio I. 
Antĩth Anaỉg 2001; 92: 1442-3.

5. Un J*À. tí  aì. Proỉongcd injcctíon tỉme and lighỉ smoking dccrcase ỉl e 
incidcnce of ỉenianyM nduced cough. Anesth Anaỉg 2005; 101: 670-4.

6. Oshima T, tí aỉ. ỉd<rniifìcation 0Ỉ independeni rỉsk ĩaao rs ỉor ícntany - 
induced cough. Can J  Anesth 2006; 53: 753-8.

7. Morisot p. tí  al. Ventilatory rcsponsc to  carbon dìoxidc during cxiradur ỉ 
anaesthesia wiỉh lignocaine and íentanyl. BrJ Anaesth 1989; 63: 97-10 .

8. Brockvvay MS. t í  ai. Proíound respiratory dcpression aíter extradur ] 
íentanyl. Br J Anaesth 1990; 64: 243-5.

9. Wang CY. Respiratory dcprcssion aíier extradural íentanyl. Br J Anaes\ ì 
1992; 69: 544.

10. Porter J. tí  al. Eííect oí cpidưral ỉentanyl on neonaial respiratior 
Antíỉheỉioloỹy 1998: 89: 79-85.

11. Kumar M. Pacs B. Epidural opíoỉd analgcsia and nconatal respirator 
depression. J Periiuuaỉ 2003; 23: 425-7.

12. FDC Rcpơrti Pink Shtíl 1994; January 24. 12.
13. Health Canada. Transdcrmal íentanyl (Duragesic): respỉratory arrest í 

adotescenis. Can Adverst React N ruĩ 2004; 14 (4): 1-2. Also avaiiable a 
http://www.hc-sc.gc.ca/dhp-mps/alt.iorniai5/hpfb-dgpsa/pdi/medeiJ 
cam-hcet_vl4n4-eng.pdf \accesscd 26/06/08)

Effects on the skin. A patient developed a macular rasl 
covering the vvhole body, except for the face and scalp 
while using transdermal íentanyl patches.'

1. Stoukỉdes CA, Stegman M. DƯÍUSC r.ish associated vviih transderma 
lentanyl. Cìin Phann 1992; 11: 222.

Effects on the urinary tract. Urinary retention developec 
in 2 premature inlants alter sedation vvíth íentanyl infu- 
sion at a dose of 3 micrograms/kg per hour.1 In both cases 
catheterisation relieved symptoms.

1. Das UG. Sasidharan p. Bladder retention of urine as a result of 
contỉnuous tntravcnous iníusion of íentanyl: 2 case repons. Pediatriũ 
2001; 108: 1012-1015.

Precautions
As for Opioid Analgesics in general, p. 110.3.

Caution is advised in patients with myasthenia gravis; 
the effeas of muscular rigidity on respiration may be 
particularly pronounced in these patients.

us licensed produCT inlormation contra-indicates the use 
of Standard ưansdermal {entanyl patches in opioid-naive 
patients because of the risk of fatal respiratory depression 
(see Eíỉects on the Respiratory System, above and 
Administration, Transdermal Route, p. 63.1). Similar 
contra-indications apply to transmucosal lormulations of 
íentanyl (see also Administration, Transmucosal Route, 
p. 63.1). The use of íentanyl intranasal spray is 
contra-indicated in opioid-naive patients, and in those 
vvith previous fadal radiotherapy or recurrent episodes of 
epistaxis.

A b s o rp tio n  o f  í e n ta n y l  f ro m  S ta n d ard  tra n sd e rm a l 
p a tc h e s  m a y  b e  in c re a se d  as  t h e  te m p e ra tu re  rises a n d  
p a tie n ts  s h o u ld  th e r e ío r e  a v o id  ex p o s in g  th e  p a tc h  to 
e x te m a l  h e a t;  s im ila r ly , p a tie n ts  w ith  íe v e r  m a y  re q u ire  
m o n ito rin g  b e c a u s e  o f  in c re a se d  a b so rp tio n . I t m ay  ta k e  17 
h o u rs  o r  lo n g e r  fo r  p la sm a  c o n c e n tra t io n s  of f e n ta n y l to  
d ec re a se  b y  5 0 %  a tĩe r  re m o v a l o f a  tra n s d e rm a l  p a tc h ; 
p a tie n ts  w h o  h a v e  h a d  a d v e rse  e ỉ l e a s  s h o u lđ  b e  m o n ito re d  
for u p  to  2 4  h o u rs  a n d  th o se  re q u ír in g  re p la c e m e n t  op io id  
th e ra p y  s h o u ld  in it ia l ly  re c e iv e  lovv d o se s  in c re a se d  
g ra d u a lly  th e re a íte r .  S im ila r  a d v ic e  h a s  a lso  b e e n  g iv e n  for 
p a tie n ts  re c e iv in g  íe n ta n y l  Via a n  io n to p h o re tic  d ru g  
d e liv e ry  System ; th e  m e a n  h a lM iíe  o f  íe n ta n y l  in  th is  System  
i$ 1 1 h o u rs .

The bioavailability of diữerent transmucosal íentanyl 
preparatìons is not equivalent and consequently they 
should not be substituted on a dose-per-dose basis.

Abuse. Several synthetic analogues of íentanyl, so-called 
'designer drugs', have been manuíactured illicitly for 
recreational use, particularly in the USA. They are highly 
potent, and respiratory depression and death may occur 
very rapidly.1 The 'íentanyls' have been smoked or 
snorted as well as in jeaed  intravenously.

Fentanyl analogues identiried by VVHO2-3 as being subject 
to Street abuse or likely to be abused indude: a- 
methylíentanyl (also known as 'China white' or 'synthetic 
heroin'), 3-methyUentanyl. acetyl-a-methylfentanyl, a- 
methylthioíentanyl, p-fluorofentanyl, p-hydroxyfentanyl, 
p -hydroxy-3-m ethy lfen tany l, th io íen tany l, and 3- 
methylthiolentanyl.

Fentanyl itselí is also subject to  illicit use. It is chemically 
unrelated to morphine and does not react in screening tests 
íor morphine-related opioids. Ít has therelore been 
recom mended4 that íentanyl should be tested íor 
spedíìcally in cases with suspeaed opioid misuse.

AU cross-reíerences reíer to  entries in Voltune A

http://www.hc-sc.gc.ca/dhp-mps/alt.iorniai5/hpfb-dgpsa/pdi/medeiJ
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Used íentanyl transdennal Systems may contain 
signiíĩcant amounts of íentanyl and have been subject to 
ãbũse. In some cases the contents of the patches havẽ been 
injected intravenously; su ch abuse has resulted ứi death.5-6 
Licensed product míormation advises that used patches 
should be íolded ữrmly in  half, adhesive side invvards to 
conceal the release membrane, and disposed of saíely.

1 Buchanan JF. Brown CR. Designer drugs': a problcm in clinỉcal 
toxicology. Mcd Toxicol 1988; 3 :1 —17.

2 WHO WHO expcrt commỉttee on drug dependence: twenty-fourth 
report. WỈỈO Tech Rep Scr 761 1988.

3 tVHO. WHO expert commiưee on d iug  dependence: twemy-sixth 
rèpôrt. WHO Tech Rep Ser 7S7 1989.

4 Bcrcns ATT et al. B lidt ĩentanyl in Europe. Lancet 1996; 347:1334-5.
5 Reeves MD. Giniíer CJ. Fatal intravenous mlsusc of transdermal 

ỉentanyl. Mcd J  Aust 2002; 177: 552—3.
6 Tharp AM. et ai. Fatal ỉntravenous tentanyl abuse: ỉour cascs ỉnvolving 

exưacdon of tentanyỉ bom  transdermaỉ patches. Am J  ForcmicMed Paỉhol 
2004; 25: 178-81.

Admìnistration. INTRAVENOUS ROUTE. Fentanyl is much 
more lipid-soluble than morphine and after Standard sin- 
gle intravenous doses has a rapỉd onset and short duration 
oi action. However, íentanyl is rapidly redistrìbuted in the 
body and its half-life (see under Pharmacokinetics, belovv) 
is longer than that of morphịne. Hence, with high or 
repeated doses, íentanyl becomes a relatively long-acting 
drug; to avoid accumulation patients should be monitored 
and doses adjusted accordingĩỷ.

Repeated intra-operative doses of íentanyl should be 
given vvith care, since n o i only may the respiratory 
depression persist into the postoperative period but it may 
become apparent for the ũrst time postoperatively when the 
patient is away from immediate nursing attention.

TRANSDERMAL ROƯĨĨ. Fatalities have been assodated with 
the use of Standard íentanyl transdermal patches (see 
Eííects on the Respiratory System, p. 62.2). Incoưect or 
inappropriate use resulting in serious adverse e£fects and 
íatalities had prompted regulatory authorities to issue 
wamings and recommendations for changes to product 
labelling; in particular transdermal fentanyl patches are 
not appropriate for the tteatment of acute or postoperative 
pain. Nonetheless, reports of latalities and life-threatening 
adverse reactions have continued to be received1-4 and, in 
December 2007, the FDA* reiterated that:
• íentanyl patches are indicated for the management of 

persistent, moderate to severe chronic pain in opioid- 
tolerant patients

• licensed product inỉormation must be consulted when 
determining the inltial dose as overestimating when 
converting patients hom another opioid analgesic can 
result in latal overdose with the hrst dose

• use with any inhibitors of the cytochrome P450 
isoenzyme CYP3A4 may result in an increase in 
plasma-fentanyl concentrations, which may cause 
potentiaUy íatal respiratory depression; patients vvho 
are taking CYP3A4 inhibitors and using íentanyl patches 
for an extended period of time should be monitored and 
the dose of íentanyl adjusted if necessary

1. FDA. Inlormaúon loi hcakhcaic protessionals: lcnuny l uansdermal
System (marketed as Duragesỉc and generỉcs) (ỉssued 2 ỉst December, 
2007). Avaỉỉable at: http://www.fda.gov/DrugsyDrugSafety/
PostmarketDrugSafetyỉnformatíaiiforPatỉentsandFrovỉders/ucm084307 
(accessed 02/08/10)

2. Health Canada. Fentanyl ưansdenual patch and fatal adverse reaaions. 
Can Advcne Rcaa Newĩ 2008; 18 (3):‘l-2 .  Also available at: http://w w w . 
hc-sc.gc.ca/dhp-m ps/alt_form ats/hpfb-dgpsa/pdf/m edeff/cãni-bcei_ 
Vl8n3-eng.pdf (aeccssed 23/07/08)

3. MHRA/CHM. Fentanyl patches: setìous and  fatal overdose bom  dosing 
crrors. accidental exposure. and inappropriate use. Drug Safety Update 
2008; 2 (2); 2-3. Available at: http://www.mhra.gov.uk/Publications/ 
Safetyguỉdance/DrugSafetyUpdate/CON025631 (accessed 03/11/09)

4. Health Canada. Fentanyl transdermal patches and accidemal child 
exposure. Can Adverse Reờct News 2009; 19 (3); 3. Also avaỉlable ai: http:// 
www.hc*sc.gc.ca/dhp-mps/alt_fortnais/hpfb-dgpsa/pdf/medeff/carn- 
bcei_vl9n3-eng.pdf (acccssed 03/11/09)

TRANSMUCOSAL ROUTE. The FDA* has received reports of ser- 
ious adverse effects, including fatalities, in patients who 
have taken the íentanyl buccal tablets, Fentora (Cephalon, 
USA), resulting from inappropriate use ỉn patients who 
were not opioid tolerant, misunderstanding of dosing 
instructions, or inappropriate substítution for other 
íentanyl-containing íormulations. The FDA reiterated that 
Fentorã:
• should only be used for breakthrough pain in opioid- 

tolerant cancer patients
• should not be used in those who only need an opioid on 

an intermittent, or as required, basis and vvho are not on 
around-the-dock opỉoids

• should not be used for the management of acute or 
postoperative pain induding headaches, migraines, and 
pain due to injury

• should not be directly substítuted for other íentanyl- 
containữig lormulatíons

Similar restrictions are also m entioned in the Iicensed 
product iníormation for other transmucosal preparations of 
ĩentanyl.

1. FDA. Intorm adon for healthcaré protessionals: tentanyl buccal tablets 
(marketed as Fentora) (issued 26th September. 2007). Available at:

http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInfortna- 
tionforPatientsandProvlden/ucml26082 (accessed 02/08/10)

Breast feeding. The American Academy of Pediatrics1 
States that there have been no reports of any dinical eíỉect 
in iníants of breast-feeding mothers given íentanyl, and 
that therelore ít may be considered to be usually compati- 
ble with breast ỉeeding. However, licensed product iníor- 
mation States that, since fentanyl is distributed into breast 
milk, it should be avoided in nursing mothers because of 
the possibility of sedation or respứatory depression in 
breast-fed iníants. The BNF recommends that breast-fed 
infants should be monitored tor opioid-induced adverse 
eííects.

A srudy2 using íentanyl lOOmiCTOgrams intravenously 
for induction of anaesthesia in 5 mothers concluded that the 
amount of íentanyl excreted into breast milk within 24 
hours of induction was less than 0.1% of the matemal dose, 
and hence unlikely to affect a healthy full-term breast- 
íeeding iníant.

1. American Academy of Pediatrics. The transíer of drugs and Oỉher 
Chemicals in to hum an milk. Pediaữia 2001; X08: 776-89. ỊRetứed May 
2010] Correctỉon. ibid.i Ỉ029. Aỉso available at: bttp://aappọlicy. 
aappubUcations.org/cgi/coment/full/pediatrics%3b 108/3/776 (accesseđ 
26/06/08)

2. Nĩtsun M, t í  al. Phannacokinetics of midazữỉam. propoíol, and fentanyỉ 
ưansíer to human breast milk. Cỉin Pharmacol Ther 2006; 79; 549-57.

chitdren. The half-Ufe of íentanyl is proionged in neonates 
and accumulation is Iikely vvith prolonged use; muscle 
rigidity may occur and the use of muscle relaxants may be 
requữed. See also under Pharmacokinetics, p. 64.1.

Exercise. Opioid toxicity requiring naloxone ưeatment 
occurred in a patient who wore a fentanyl patch while 
engaging in vigorous outdoor exercise.1 Physicians should 
be avvare that along with íever and extemal heat sources, 
physical activity may cause increased absorption of trans- 
dermal fentanyị.

1. Carter KA. Heat-assodated increase ỉn transdermal ỉentanyl absorptỉon. 
Am J  Health-Syst Pharm 2003; 60: 191-2.

Handling. Avoid contaa vvith skin and the inhalation oỉ 
fentanyl dưate particles.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, dassifies íentanyl as prob- 
ably not porphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed.1

I. The Drug Database for Acute Porphyria. Available at: http://w w w . 
drugs-porphyria.org (accessed 22/10/11)

Interactions
For interactions assodated with opioid analgesics, see 
p. 111.2. Use of íentanyl with non-vagolytic neuromuscular 
blockers may produce bradycardia and possibly asystole.

Fentanyl is metabolised Via the cytochrome P450 
isoenzyme CYP3A4; use with potent inhibitors of this 
isoeniyme, such as ritonavir and other HlV-protease 
inhibitors, may increase íentanyl plasma concentrations.

Antìdepressants. For relerence to a possible case of sero- 
tonin syndrome assodated vvith use of íentanyl and SSRIs, 
see Opioid Analgesics under Interadions of Fluoxetine, 
p. 427.1.

Antivirals. Ritonavir. an inhibitor of the cytochrome P450 
isoenzyme CYP3A4, might prolong íentanyl-induced resp- 
iratory depression. The plasma clearance of fentanyl was 
decreased, and the elimination half-life and area under 
the plasma concentration-time curve increased, vvhen 
given with ritonavir in a study in healthy subjects.‘

1. O lkkoia  KT. t í  al. R itonav iris ro le  in reduc ing  íe n tan y l d e a ra n c e  and  
p ro lo n g in g  its h a lM iíe . Antsthesioỉogy 1999; 91: 6 8 1 -5 .

Benzodiazepines. For the effeas of opioids such as 
tentanyl with benzodiazepines, see Analgesics under Inter- 
actions oí Diazepam, p. 1068.1 and EHects on the Respìr- 
atory System, p. 62.2.

Propoíol. For relerence to the effen that ỉentanyl has on 
blood concentrations of propofol, see p. 1915.2.

Pharmacokinetics
After parenteral doses lentanyl dtrate has a rapid onset and 
short duration of action. Aíter transmucosal delivery, up to 
50% of the dose is rapidly absorbed from the buccal mucosa; 
the remainder is swallowed and slovvly absorbed hom  the 
gastrointestinal ttact. Some lirst-pass metabolism occurs Via 
this route. The absolute bioavailability of transmucosal 
delivery is about hall that for intravenous íentanyl but 
varies betvveen íormulations. The absolute bioavailability of 
intranasal delivery is about 89% and íentanyl is absorbed 
very rapidly through the nasal mucosa. Absoiption is slow 
aher ttansdermal application. Fentanyl is metabolised in the

liver by N-dealkylation and hydroxylation vía the 
cytochrome P450 isoenzyme CYP3A4. Metabolites and 
some unchanged drug are exaeted mainly in the urine. The 
short duration of actian is probably due to rapid 
redistribution into the tissues rather than metabolism and 
excretion. The relatively longer elimination haU-Iiíe reOects 
slovver release hom  tissue depots. About 80% has been 
reported to be bound to plasma proteins. Fentanyl appears 
in the CSF. It crosses the placenta and has been đetected in 
breast milk.

Marked diííerences in results of pharmacokinetíc studies 
of íentanyl have been attributed1 to diữerences in assay 
methods. The need for sensitive assay methods has been 
emphasised because the potency of fentanyl means that 
small doses are used. However, there are diherences in 
pharmacoklnetics between bolus doses and prolonged 
iníusion vrith highly lipophilic drugs such as íentanyl.2 
Terminal haU-lives ranging hom 2 to 7 hours have been 
reported in healthy subjects and surgical patients. However, 
the duration of action of íentanyl aher a single inttavenous 
dose of up to 100 micrograms may be only 30 to 60 minutes 
as a result of rapid redistribution into the tissues. u s  licensed 
p rodua iníormation has given values for a three- 
compartment pharmacokỉnetic model with a distribution 
time of 1.7 minutes, a redistribution time of 13 minutes, and 
a terminal elỉmination hall-Uỉe of 219 minutes. Giving 
repeated or large doses, or continuous inlusions, may result 
in accumulation and a more ptolonged action.

The dinical signihcance oí seconđary peak plasma- 
íentanyl concentrations and the possible role of entero- 
systemic recirculatíon3 has been controversial, but some4 
considered that irregular decay curves were not unlikely for 
lipophilic compounds such as íentanyl, espedally in patients 
undergoing operations and subject to large changes in blood 
flow. Unexpectedly high plasma-íentanyl concenttations in 
a pa.tient following epidural use were thought to be a result 
of aortic clampỉng and might reũert the effea of changes in 
blood Đow.5

The mạin metabolites of íentanyl, which are excreted in 
the urine, ha ve been identíhed as 4-N-(N-propionylanilino) 
piperidine and 4-N-(N-hydroxypropionylanilino) piperi- 
dine; l-(2-phenethyl)-4-W-(N-hydroxypropionylanilmo) 
piperidine is a m inor metabolite.6 Fentanyl has no active 
or toxic metabolites.4

1. Mather LE. Clinital pharmacokứictics of íeruanyl and its newer 
dcrivaũves. Clin Pharmacokinet 1983; 8: 422-46.

2. Scholz J. t í  ai. Cỉinicaỉ pharmacokinetìcs of alỉemanỉl. íentanyl and 
suíentanil: an  update. Clin Phamacokừití 1996; 31: 275-92.

3. Bennett MRD, Adams AP. Postoperaỉive respỉratory compUcatíons of 
opiatcs. Qin Anaesthaioi 1983; 1:41-56.

4. Moore RA. t í  al. Opiate metabolism and excrctíon. Baillitns ơht 
Anaesthesùi 1987; 1: 829-58.

5. Bullingham RES, t í  ai. Unexpcctedly high plasma íentanyl levels aíter 
epidural use. Laneet 1980; ỉ: 1361-2.

6. Goromaru T, t í  đi. IdennHcatiỡn and quantitative determinacion of
^íentanyl metabolitcs in patỉents by gas chromatography-mass spearo-

mctry. Anesthaioiogy 1984; 61:73-7.

Adminislration. Sotne references to the pharmacokinetics 
of fentanyl aher constant rate intravenous iníusion,1 
transdermal application,2'’ use of the oral sublingual6 and 
transmucosal7' 11 routes, intranasal dosage,12-13 subcuta- 
neous infusion,14 and epidural use.15' 17

1. Duthie DJR, et aỉ. Pharmacokinetics of ỉentanyl during constant rate iv 
ínfusionfor Lhc relicí oí pain aítcr surgery. Br J  Auaesủi 1986; 58:950-6.

2. Grond Sa t ía l .  Clinical pharmacokỉnetícs of riansdermal opỉoỉds: íocus on 
transdennal ỉentanyl. Qừt Pharmacokíntí 2000; 38: 59-89.

3. Solassol l  t í  aỉ. Intcr- and intraindỉvidual variạbiliỉies in pharmacokỉ- 
nctics of íenianyỉ after repeated 72-hour transdcrmal applications in 
canccr pain patients. Ther Drug Monit 2005; 27: 491-8.

4. Marier J-F. t í  aỉ. Pharmacokỉnctics. tolerabilìty. and pcriormance oỉ a 
n ovd  matrix cransdermal delivery System o í íenianyl reỉaũve to the 
commercỉaỉly avaỉlabie reservoir íorm ulaiion in heahhy subjects. J  C/ĨÍI 
Phamaai 2006; 46: 642-53.

5. Marier J-F, t í  aĩ. Comparative bioequivalence study betwecn a novel 
mairix transdcrmal delivcry System of íemanyl and a commercially 
available reservoir íormulation. Br J  ũ in  Pharmacoì 2007; 63: 121-4.

6. Lennemãs B. tí  ai. Pharmacokinetics and tolerability oí diíícrcm doses of 
ícmanyl following sublingual admỉnistration of a rapidly dissolving 
tablet to cancer patỉents: a new approach ỈO ưeacmcnt of inddent pain. 
Br J ơin Pharmàcol 2005; 59: 249-53.

7. Sưeisand JB, tí ai. Absorprion and bioavaiỉabiHty of oraỉ cransmucosal 
ícntanyl ciưate. Anathaioiogy 1991; 75: 223-9.

8. Danvish M. t í  ai. Pharmacokinetlcs and dose proportionaĩity of íentanyl 
effervescent buccal tablets in healthy volunteers. ơỉn  Pharmacokùttí 
2005:44: 1279-86.

9. Darvrish M. t í  ai. Comparíson oỉ equívaỉent doses of ỉentanyỉ buccal 
tablets and aneriovenous diỉĩerences ỉn ĩentanyl pharmacokỉnetics. ơin  
Pharmaeokintí 2006; 45: 843-50.

10. Darvrish M. t í  a i  Sỉngỉc-dose and steady-state pharmacokinetỉcs of 
ĩentanyl buccal tabỉet in healthy volunceers. J  Qin Pharmacol 2007; 47: 
56-63.

1 1. Darvrish M, t í  al. Absolute and relative bioavaílability oỉ íentanyỉ buccaỉ 
tablet and oraỉ ưansmucosal ĩemanyl dưate . J  Cỉin Pharmaeoi 2007; 47: 
343-50.

12. Walter SH, t í  aì. Pharinacokinetics of intranasaỉ ỉentanyỉ. Br J  Anaesth 
1993; 70 (suppl 1): 108.

13. Foster D, t í  aỉ. Phaxmacolrinetícs and pharmacodynamícs of ỉntranasal 
versus inưavenous fentanyl ỉn patíents wỉth pain after oral surgery. Artỉì 
Pkam aatíưr 2008; 42:1380-7.

14. Mỉỉỉer RS, t í  al. Pỉasma concenưations oí ỉentanyỉ wỉth subcutaneous 
ỉníusion ỉn palliatỉve care patients. B r J ơ in  Pharmacoỉ 1995; 40: 553-6.

15. Gourỉay GK. t í  aỉ. Pharmacokinetícs of íentanyl ỉn lumbar and cervica! 
CSF ỉoOovvỉng him bar cpidural and ỉncravenous administration. Pain 
1989; 38: 253-9.

http://www.fda.gov/DrugsyDrugSafety/
http://www
http://www.mhra.gov.uk/Publications/
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInfortna-tionforPatientsandProvlden/ucml26082
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInfortna-tionforPatientsandProvlden/ucml26082
http://www
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16. Bader AM, t í  ai. M aternal and neonatal íentanyl and bupỉvacaine 
concenưatỉoos aftcr epiduraỉ inỉusỉon during labor. Anesth Anứlg 1995; 
S ỉ:  829-32.

17. Moises EC, et a i  Pharmacokỉnetics and tranỉpUcental distrỉbution o! 
ỉentanyỉ in  epiduraỉ anesứiesia ỉo r nonnaỉ pregnant women. Eưr J  Cỉin 
Pharmacol 2005; 61: 517-22.

Cardiopulmonary bypass. In general, studies1-2 indicate 
that serum concentrations of íentanyl duiing cardio- 
pulmonary bypass decrease initíally and then remain 
stable. The íall in concenưations has been attributed to 
haemodilution although adsorption to the bypass appara- 
tus has also been lound.

1. B uylarn  WA. t í  ai. Cardiopulmonary b y p as  and the pharaiacokinetics 
o! drugs: an  update. cỉùĩ Pharmacokinet 1989; 17: 10-26.

2. Gcdney JA, Ghosh s. Pharmacokỉnetỉcs of anaỉgesỉcs, sedatỉves and 
anaesthetíc agents during cardỉopuỉmonary bypass. Br J  Anaesth 1995; 
75: 344-51.

children. The disposition of intravenous íentanyl 10 to 
50micrograms/kg in 14 neonates undergoing various 
major surgical procedures was highly variable.1 The mean 
elimination half-Iife of 317 minutes and other pharmaco- 
kinetic parameters including volume of distribution and 
total body dearance were greater than reported in adults, 
but both pharmacodynamic and pharmacokinetic mechan- 
isms appeared responsible for the very prolonged respir- 
atory depression that can occur in neonates after fentanyl 
anaesthesia. In 9 premature neonates given lentanyl 
30micrograms/kg intravenously for induction oí anaes- 
thesia2 the elimination ha]f-life ranged from 6 to 32 hours, 
but cautious interpretation was advised because of the 
method of calculation.

1. Koehntop D E  Cĩ aỉ. Pharmacữkinetics of íentanyỉ in nconaics. Anesth 
Artứỉg 1986; 65: 227-32.

2. Coỉỉins c  tí aỉ. Fentanyl pharmacokineũcs and hemodynamic cííccts in 
preterm  infanu  during ligation of pateni ductus arteriosus. Anesth Analg 
1985; 64: 1078-80.

The elderly. In one study the eliminatỉon halí-lUe of in tra- 
venous íentanyl increased from 265 minutes in patients 
with a mean age of 36 years to 945 minutes in those with 
a mean age of 67 years.1 The authors of another study 
were critical of the relatively short sampling time used and 
in contrast lound that major íentanyl pharmacokinetic 
parameters did not correlate vvith age.2 However, elderly 
patients had increased brain sensitivity to intravenous 
ĩentanyl, as shown by EEG changes2 and lovver doses 
might be indicated in older patients for pharmacodynamic 
rather than phannacokinetic reasons.

1. Bentley JB, eì ai. Age and ĩentanyl pharntacokinetics. Anesth Anaìg 1982; 
61: 968-71.

2. Scott JC, Stanskỉ DR. Decreased ỉentanyl and alíentanil dose 
requ irem em s w ú h  age: a sim ultaneous pharm acokinetic and 
phannacodynam ic evaluation. J  Pharmacol Exp Ther 1987; 240: 159-66.

Hepatic impairment. The pharmacokinetics of íentanyl 
were not aữected signihcantly in surgical patients with 
drrhosis of the liver.1 A 1987 revievv2 conádered that 
íentanyl had not been assodated vvith dinical problems 
when given to patìents with liver dystunctìon.

1. Haberer JP, tí  al. Femanyl phannacokinetỉcs in anaesthetìaed patỉents 
vvith cứrhosis. Br J  Anaĩllh  1982; 54: 1267-70.

2. M oore RA. t í  aĩ. Opiate metabolỉsm and excreiion. Baĩlíìtra Clin 
Anatsthaìol 1987; 1: 829-58.

Renal impairment. Clearance oỉ íentanyl Irom plasma was 
reported to be enhanced in surgỉcal paúents with end- 
stage renal disease,1 although dearance was reduced and 
elimination haU-life increased in patients with renal fail- 
ure undergolng transplantation,2 possibly because of the 
inlluence of uraemia on metabolism in the liver. Never- 
theless, a 1987 revlew2 noted that lentanyl had no active 
or toxic metabolites and had not been assodated with din- 
ical problems w hen given to patients with renal dyshinc- 
tion.

1. CoraH ỈM, t í  aỉ. Piasma coneentrations o ỉ íentanyl in nonnal surgical 
patìents and chose w ìth severe renal and hepaiỉc disease. Br J  Anaesth 
1980; 5 2 :101P.

2. M oore RA. et a i  Opiate ractaboliSTn and excretỉon. Baillìms Clin 
Anatsthaial 1987; 1: 829-58.

P rep a ra tio n s

Proprietary Preparalionỉ (details are given in Volume B)

Single-ingredient Preparations. Arg.: Durogesic; Fentax; Gray-F; 
Naũuvent; Sublimaze; Talnun Austral: Actiq; Denpax; Duroge- 
sic Sublimaze; Austría: Actiq; Durogesic EKentora; Fentamed; 
Pentaplast' Fentoron; Instanyl; Matiiíen; Belg.: Abstral; Duro- 
gesic Instanyl; Matrifen; Braz.-. Biofent; Durogesic Fentabboit; 
Fentanest; Fentatil; Uniỉental; Canait: Abstral; Duragesic; 
Onsolist; Chile-. Durogesic; China: Durogesic o7); Cz.: 
Adolon DoUorin; Durogesic; Eơentora; Fentagencf; Fentahex- 
alf; Fentalis; Instanyl; Lunaldin; Matrilen; PecFent; Tocril; 
Wintanylt; Derun.: Absưal; Actiq; Breakyl; Dermagesict; Duro- 
geãq Haldid; Instanyl; Laíene; Matrifen; Fin.: Absưal; Actiqt; 
Breakyl; Durogesiq Matrilen; Fr.: Abstral; Actiq; Durogesic; 
Effentora; Instanyl; Matrifen; PecPent; Ger.: Abstral; Actiq; 
Durogesic Elíentora; Fentadolon; PentaMatỷ; InstanyL Matri- 
fen; PecFent; Ribolentanylt; Gr.: Abstral; Actiq; Demogyl; Dol- 
fen; Durogesic Pentadun Instanyl; Matrifen; Meganyl; Myíene;

Hortg Kong-. Durogesic; Hung.: DoHorin; Durogesic Matrifen; 
Sedaton; India: Durogesic; Fendrop; Fenilate: Fenstud; Fent; 
Troíentyl; Indon.: Durogesic Irl.: Abstral; Actiq; Breakyl; Duro- 
gesic Eílentora; Fentadun Fental; Fetanex; Instanyl; Matriíen; 
Mytanyl; PecFent Sublimaze; Israel: Abstral; Actiq; Durogesict; 
Fenta; Tanyl; Ital.: Actiq; Durogesic; Pentanesp Fenvel; Matri- 
fen; Quatroíen; Jpn: Durotep; E-fen; OneDuro; Malaysia: Dur- 
ogesic Talgesil; Mex.: Durogesic Penodid; Fentanest; Fíltaten; 
Neth.: Absơal; Actiq; Breakyb Durogesic; EHentora; Fenylat; 
Instanyl; PecFent; Norw.: Abstral; Actiqt; Buquel; Durogesic 
Instanyl; Leptanal; Matriient; NZ: Durogesic Sublimaze; Phi- 
lipp.: Durogesic Sublimax; Sublimaze; Trolentyl; PoL: Dolíorin; 
Durogesic; Eífentora; Fenu MX; Fentagesic; Fentahexalf; Insta- 
nyl; Lunaldin; Matriíen; PecPent; Port: Actiq; Ardicat; Duroge- 
sic EHentora; Fentanest; Instanyl; NiUene; PecFent; Rus.: Duro- 
gesic yboporaax); Fendivia ((pautHBiu); S.Afr.: Durogesic; 
Sublimaze; Tanylt; singapore: Durogesic Fantamax; Spain: 
Abstral; Actlq; Durogesic Effentora; Fendivia; Fenunest; Insta- 
nyl; Matriíen; PecFent; Quidorlent; Swed.: Abstral; Actiq; Dur- 
ogesic Instanyl; Leptanal; Matrifen; Switz.: Abstral; Actiq; Dur- 
ogesic; EHentora; Matrifen; Sintenyl; Thai.: Durogesic; Turk.: 
Actiq; Durogesic; VK: Abstral; Actiq; Breakyl; Durogesic; Etlen- 
tora; Fentalis; Instanyl; Matrifen; Mezo!ar; Opiodur; Osmach; 
Osmanil; PecFent; Sublimaze; Tiloíyl; ukr.: Matriíen
(MaTpHỘCHlt; USA: Abstral; Actiq; Duragesic; Fentora; lonsysỷ; 
Lazanda; Onsolist; Sublimaze; Subsys; Venez.: Durogesic.

Mohi-ingredient PreparaHont. Arg.: Disiíelit; Austral.: Marcain 
with Fentanyl; Naropin with Fentanyl; Braz.: Nilperidol; Gr.: 
Thalamonal; NZ: Bupalen; Marcain with Fentanyl; Naropin 
with Pentanyl; UK: Bufyl.

Pharmacopoeial Preparalions
BP 2014: Bupivacaine and Fentanyl Injecúon; Fentanyl 
Injection;
USP 36: Fentanyl Citrate Injection.

Fentiazac /SAN, USAN, riNNi 

BR-700; Fentiazaco; Fentiazacum; Wy-21894; ®eHTna3aK. 
[4-(4-Chlorophenyl)-2-phenylthiazol-5-yl]acetic add. 
C,7H12CIN02S=329.8 
CAS —  18046-2 ỉ -4.
ATC —  M01AB10; M02AA14.
ATC Vet —  QMOÌABĩO; QM02AA14.
UNII —  0YHF6E6NLS.

Profile
Fentiazac is an NSAID (p. 102.3) that has been used íor the 
reliel of pain and inilammation assodated with musculo- 
skeletal, joint, peri-articular, and soh-tissue disorders. It has 
also been used in the treatment of lever. Fentiazac has been 
given orally; it has also been applied topically and has been 
given rectally as the caldum salt.

Fenyramidol Hydrochloride IBANM, riNNMi

Feniramidol, hidrodoruro de; Feniramidol Hidroklorũr; 
Fényramidol, Chlorhydrate de; Fenyramidoli Hydrochlor- 
idum; Hidrodoruro de feniramídol; IN-511; MJ-505; NSC- 
Ị7777; Phenyramidol Hydrochloride (USAN); Phenyramidol 
Hydrochloride; ®eHnpaMHflona rnflpoxnopMfl. 
l-Phenyl-2-(2-pyridylamino)ethanol hydrochloride; a-(2-Pyr- 
idylaminomethyl)benzyi alcohol hydrochloride. 
C13H,4N20,HCI=250.7
CAS —  553-69-5 (íenyramidol); 326-43-2 (íenyramidol 
hydrochloride).
ATC —  M03BX03.
ATC Vet —  QM03BX03.
UNII —  M574V6XQH7.

Proỉịlẹ
Fenyiamidol hydrochloride has analgesic and skeletal 
musde relaxant properties and has been used in the 
ưeatment of muscular pain and stiffness.

Preparations
Proprietary Prepararions (details are given in Volume B)

Single-ingredienl Preparotìoní. Gr.: Cabral; Turk.: Cabral; 
Capral.

Fepradinol MNNI

Fépradlnol; Pepradinolum; CDenpaflHHOb.
(±)-a-{[(2-Hydroxy-l,1-dimethylethyl)amlno]methyl}benzyl
alcohol.
Ci2H„NO2=209.3 
CAS —  63075-47-8.
UNIi —  860MHI4W8A.

ProỉỊlẹ
Fepradinol is an NSAID (p. 102.3) tha t has been usec 
topically in a concentration oỉ 6% íor the relief of pain anc 
inHammation. The hydrochloride has been used similarly.

Preparations
Proprietary Preparatíons (details are gi ven in Volume B) 
Smgle-ingredient PreparaHons. Mex.: Sinalgia; Spain: Dalgen.

Feprazone /SAN, riNN ì

DA-2370; Feprazona; Féprazone; Feprazonum; Phenylprenắ- 
zone; Prenazone; ®enpa30H.
4-(3-Methylbut-2-enyl)-l^-diphenylpyrazolidine-3,5-diohe.
C2oH2qN20 2=:320.4
CÃS —  30748-29-9 (feprazone); 57148-60-4 (feprazone 
piperaáne salt 1:1).
ATC —  MÓ1AX18; M02M16.
ATC Vet —  QM01AX18: QM02AA16. 
u m  —  7BVX6J0CGR.

I Protile
I Feprazone, a phenylbutazone (p. 125.1) derivative, is an 

NSAID (p. 102.3). It has been given orally in the treatmen: 
oi mild to moderate pain, íever, and inllamniation 
associated wũh musculoskeletal and joint disorders. 
Feprazone has also been given rectally and useđ topically 
as a 5% cream.

Pinazone, the piperazine salt of feprazone, has been used 
similarly.

Preparations
Propríetory Preparatíons (details are given in Volume B)

Single-ingredient Preporolions. China: Xitong (&PI); llal.\ 2epe- 
lin; Spain: Brotazona+; Venez.: Vapesin.

F Ìro C O X Ỉb  ỊUSAN, riNNÌ 

Firocoxibum; ML-1785713; ©MpoKOKCMÕ. 

3-(Cydopropylmethoxy)-5,5-dimethyl-4-[4-(methylsulfonyl) 
phenyl]furan-2(5H)-one.
C,7H2Ó05S=336.4 
CAS —  189954-96-9.
ATC Vet —  QM01AH90. 
u m  —  Y6V2W4S4WT.

Profíle
Firocoxib, a selective cyclo-oxygenase-2 (COX-2) inhibitor, 
is an NSA1D (p. 102.3) used in  veterinary m edidne íor the 
ơeatm ent of inílamniation and pain assodated vvith 
osteoarthrins in dogs.

Floctafenine /SAN, USAN, riNNỊ

Fbctafenina; Fioctafénine; Flortafeninum; R-4318; RU-15750;
®AOKTaệeHMH.

2,3-Dihydroxypropỵl N-(8-trifluoromethyl-4-quinolyl)anthra- 
nilate.
C2oH17F3NA=406.4
CA5 -  23779-99-9.
ATC —  N02BG04.
ATC Vet —  QN028G04. 
u m  —  004HVX6A9Q.

Uses and Administration
Floctafenine, an anthranilic add derivative, is an NSAID 
(p. 102.3) used in oral doses of up to 800 mg daily, in divided 
doses, lor the short-term relieí of pain.

Adverse Effects, Treatment, and Precautions
As lor NSAIDs in general, p. 104.3.

Anaphylactic shock has been reported, and may be 
preceded by minor allergic maniíestations; floctafenine 
should be stopped in any patient who develops signs 
suggestive of allergy (such as pruritus or urticaria). 
Reactions may also involve the liver.

Interactions
For interactions assodated with NSAIDs, see p. 107.3.

Pharmacokinetics
Floctafenine is absorbed from the gastrointestinal tract and 
peak plasma concenưations occur 1 to 2 hours aíier 
ingestion. Its plasma half-life is about 8 hours. It is

All cross-references reíer to entries in Volume A
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metabolised in the liver to floctafenic add. It is excreted 
mainly as glucuronide conjugates in the urine and bile.

Preparatíons
Proprietary Preparations (deuils are given in Volume B) 
Single-ingredient PreparaHons. Pr.: Idarac; 77iai.: Idarac.

Flufenam ic Acid IBAN, USAN, riNNì 

Acide Flufénamique; Ầcido flufenămico; Acidum Ruíenarĩìi- 
cum; CI-440; CN-27554; Flufenaamihappo; Flufenámicò, 
ácido; Flufenamsyra; 1NP-1837; Kwas íltiénamovyy; NSC- 
82699; ỌnyộeHaMOBaa KnoioTa. • 
A/-(aaa-Trifluoro-/Ti-tolyl)anthranilic acid.
C,4H10FjN02=281.2 ■ ■ ■ ■ ■ ■ • _ ■
CAS — 530-78-9 (flufenamic acid); 61891-34-7 (flufenamate 
aluminium); 16449-54-0 (duíenamate ơluminium).
ATC — M01AG03.
ÀTC Vet — QM01AC03.
UNII — 60GCX7Y6BH.

Uses and Administratíon
Flufenamic acid, an anthranilic add derivatíve teiated to 
meíenamic ad d  (p. 86.1),' is an NSAID (p. 102.3). 
Flufenamic add  is mainly usèđ topically in a concentratíon 
of 3 or 3.5% for the relieí of pain and inílanunation 
assodated vvith musculoskeletal, joint, and soft-tissue 
disorders. Flufenamic add and its aluminium salt have also 
been given orally.

Adverse Effects, Treaừnent, and Precautions
As for NSAIDs in general, p. 104.3.

Breast feeding. No adverse eíỉects have been seen in 
breast-fed iníants whose mothers were receiving flufe- 
namic add, and the American Academy of Pediatrics con- 
siders1 that it is therefore usually compatible with breast 
íeedỉng.

An early study2 íound that only very small amounts of 
Đulenamic ad d  were excreted into breast milk after oral 
doses.

1. American Academy of Pediaưics. The tiansíer o£ drugs and other 
Chemicals inco hum an miik. Pediatrừs 200Ỉ; 108: 776-89. [Rctừcd May 
2010] Correction. i b i d 1029. Aỉso avaiỉabỉe af. http://aappoltcy. 
aappublications.org/cgi/content/full/pediatrics%3b 108/3/776 (accessed
01/11/07)

2. Buchanan RA. tí  al. The breast miỉk excretion of ũufenamic add . Curr 
ĩlte rR a  1969; 11; 533-8.

Effects on the gastrointestinal tract. Acute proctocolitis 
has been assodated with oral ũuíenamic add .1

I. Ravi s, tỉ a i  Coliùs caused by non-steroidal anti-inflammatory drugs. 
Postgrad Med J  1986; 62: 773-6.

Preparations
Proprietary PreparaKons (details are given in Volume B)
Single-ìngredient Preparalions. Ger.: Mobilat Intens; Jpn: Opyr- 
in.
Multì-ingredient Preparalions. Austria: Mobilisin plus; Mobilisin; 
Rheugesalt; Traumasal; Beíg.: Mobilisin; Braz.: Mobilisin Com- 
posto; Gr.: Movilisin; India: Movelisin; ItaL: Mobilisin; Port: 
Latesil; Mobilisin; Mobilisin; Spain: Movilisint; Switz.: Assan 
thermo; Assan; Mobilat Intense; Mobilisint; Sportusal assan 
thermo.

Flunixin M eglum ine I8ANM, USAN, 4NNMÌ

Fluniksiinimeglumiini; Plunixin megluminová SỦI; Pluníxine 
méglumine; Flunixini Megluminum; Flunixinmeglumin; 
Flunixino meglumina; Flunixinum • Megluminicum; Meglu- 
m in l Fỉunixinum; Sch-14714 (Aunixin); Memymna ũtoynm-
CMH. '
2-{[2-Methyl-3-(trifluoromethyl)phenyl]amino}-3-pyrỉdine- 
carboxylic ađd compounded with l-deoxy-l-(n)ethylami- 
nộPpHglụdtol. (1:1); 2-(a3,a3,a3-Trifluoro-2,3,-xylidin'ó)nicotinic 
acid compounded with 1 -deoxy-1 -(methylamino)-D-glucitol 
(1:1). ;
C14HnF3N20 2,C7Hl7N0sr=491,5 .
Ó ìs —  38677-85-9 (ílunixin); 42461 -84-7 (fkmixin meglumìne). 
UNII —  8Y3JK0JW3U.

Pharmacopoeias. In Eur. (see p. vii) and us for veterinary 
use only.
Ph. Eur. 8: (Flunixin Meglumine for Veterinary Use; 
FIunixin Meglumine BP(Vet) 2014). A white to aỉmost 
white crystalline powder. Freely soluble in water and in 
methyl alcohol; practically insoluble in acetone. A 5% 
solution in water has a pH of 7.0 to 9.0.
USP 36: (Flunixin Meglumine). A vvhlte to off-white 
crystalline povvder. Soluble in vvater, in alcohol, and in

methyl alcohol; pradically insoluble in ethyl acetate. pH of a 
5% solution in water is betvveen 7.0 and 9.0. Store at a 
temperature of 25 degrees, excursions permitted between 
15 degrees and 30 degrees.

Profi‘/e
Flunixin meglumine is an NSAID (p. 102.3) used in 
veterinary medidne for the relieí of pain and inHammation 
in acute and chronic disorders and as adjunctive therapy in 
the treatment of endotoxic or septic shock and mastỉtis.

F lu p i r t in e  M a le a t e  ỊBANM, USAN, ỈÌNNAAI ■

D-9998; Flupirtina, maleato de; Flupirtine, Maléate de; 
Flupirtini Maleas; Maleato de ílupirtina; W-2964M; ©nynnp- 
TMHa ManeaT.
Ethyl 2-amino-6-(4-fluorobenzylamino)-3-pyridylcarbamate 
maleate.
C,5HI7FN4O2.QH4O4=420.4 .
CAS —  56995-20-1 (ílupinine); 75507-68-5 (dupinine maleate). 
ATC —  N02BG07.
ATC Vet —  QN028G07.
UNII —  0VCI53PK4A

ProỊịỊe
FIupirtine maleate is an analgesic that has been given for the 
relieí of pain (see Choice of Analgesic, p. 4.2) in usual doses 
of 100 mg three or four times daily orally, or 150 mg three or 
four túnes daily as a rectal suppository; daily doses of up to 
600 mg orally or 900 mg rectãlly have beẽn used vvhere 
necessary. Flupirtine has also been given by intramuscular 
ưỹection as the gluconate in the management of acute pain. 
It is also being investigated for the treatm ent of 
Đbromyalgia.

There has been some interest in  the potentiaỉ of ũupirtine 
to treat prion diseases such as Creutzfeldt-Jakob disease (see 
below).
Reíerences.

1. Friedeỉ HA. Fmon A. Plupỉrtine: a revỉew oỉ its pharmacological 
propenies. and therapeutỉc efficacy in paỉn States. Drugs 1993; 45: 548- 
69.

2. Klawe c. Maschke M. Hupirtine: pharmacology and dỉnical appỉícatỉons 
of a nonopioid analgesic and potentíaUy neuroprotectỉve compound. 
Expert Opiỉt Pharmacothcr 2009; 10: 1495-1500.

3. Devulder J. Flupirtìne in pain management: pharmacological propertìes 
and dỉnical use. CVS ữrugs 2010; 24: 867-81.

Creutzfeldt-Jakob disease. A double-blind placebo-con- 
ưolled study1 from 2004 in 28 patients with Creutzfeldt- 
Jakob disease (CJD) íound flupirtine to have benehdal 
eííects on cognitive íunction.

1. Otto M. et ai. Eíỉỉcacy oỉ ũupirtíne on cognitive hinction in patients with 
CJD: a doubte-blind study. Neunlogy 2004; 62: 714-18.

Overdosage. A 17-year-old girl who had had symptoms 
of headache, blurred Vision, shivering, drovvsiness, dis- 
turbed speech, ataxia, and syncope was íound to have 
bright green urine and high concentrations of Aupirtine.1 
A strong green discoloration of the urine has also been 
reported in another patient who abused Đupirtine.2 A 
lurther patient who had taken an overdose of flupirtine 
was drowsy and on neurological examination had cortical 
hyperexdtability with intermittent myodonus, tremor of 
the extremities, nystagmus, and a pronounced cerebellar 
syndrome.1 Blood-Aupirtine concentrations were 
10.9micrograms/mL nine hours aíter ingestion, compared 
with a therapeutic range of 0.5 to 1.5micrograms/mL. Flu- 
pirtine was undetectable at 3 days post-ingestion. No spe- 
dfic treatment was given.

1. Huíschmidt A. et al. A gỉri wỉth headache, coníusion and grecn urine. J 
Neuroỉ 2009; 254: 1169-70.

2. Maier A. et ai. Green uríne following exposure to flupirtine. Am J Kidney 
Dis 2010; 56: 1014—15.

3. HoHmann 0 . et aỉ. Paradoxical cerebrai conical hyperexcitability 
íollovving Qupirtine overdose. J Toxicol Clin Taxicot 2004; 42: 913-16.

Preparations
Propríetary Preparalỉons (details are given in Volume B)
Single-ingredient Preparalions. Braz.\ Katadolon; China: Kata- 
dolon Ger.í Flupigil; Katadolon; Trancolong;
Trancopal Dolo; Israel: Katadolon; ItaL: Etứet; Pol.: Katadolon; 
Port.: Metanon Novocebrint; Rus.: Katadolon (KaraaoaoH); 
ukr.: Katadolon (Karaaonoa).

Flurbiprofen IBAN, USAN, riNNi 

BTS-18322; Flurbiprofeeni; Flurbiprofén; Flurbiprofenas; 
FỈurbiprofène; Flurbiprofeno;. .FIurbiprofenùm; U-271.82; 
(DnypõnnpoộeH. : ■- ■
2-(2-Fluorobiphenyl-4-yl)propịonic aeid.
C,sH,jF02=2443
CAS — 5104-49-4. .
ATC — M0IAE09; M02AA19; R02AX0Ị; 50Ỉ8C04..

ATC Vet —  QM01AÍ09; QM02AA19; QR02AX01; QS01BC04.
UN1I —  5GR0578KLP.

Pharmacopoeịas. In Eur. (see p. vii), Jpn. and us.
Ph. Eur. 8: (Flurbiprofen). A white or almost white 
crystalline povvder. Practically insoluble in vvater; íreely 
soluble in alcohol and in dichloromethane; dissolves in 
aqueous Solutions oỉ alkali hydroxides and carbonates.
USP 36: (FIurbiprofen). A white crystalline povvder. 
Praaically insoluble in vvater; freely soluble in  dehydrated 
alcohol, in acetone, in ether, and in methyl alcohol; soluble 
in acetonitrile. Store in airtìght containers.

Flurbiprofen Sodium IBANM, HNNMI 

Flurbiprofène Sodique; Flurbiprofeno sódico; .Naữii Flurbi- 
proíenum; HaTpnỉi OnypỗnnpoộeH.
Sodium (±)-2-(2-fluoro-4-biphenylyl)propionate dihydrate.
C15H12FNaO23H2O=3023
CÁS —  56767-76-1.
ATC —  R02AX01.
ATC Vet —  QR02AX01.
UNI1 — Z5B97MU9K4.

Pharmacopoeias. In Br. and us.
BP 2014: (Plurbiproíen Sodium). A vvhite to creamy-vvhite, 
crystalline povvder. Sparingly soluble in vvaten soluble in 
alcohol; practically insoluble in dichloromethane.

Uses and Administration
Flurbiprofen, a propionic add derivative, is an NSAID 
(p. 102.3). It is used in musculoskeletal and joint disorders 
such as ankylosing spondylitis, osteoarthritis, and rheu- 
matoid arthritis, in soft-tissue disorders such as sprains and 
sưains, for postoperative pain, and in mild to moderate pain 
includỉng dysmenorrhoea and migraine. Fturbiprofen is also 
used as lozenges in the symptomatic reliel of sore throat. 
Flurbiprofen sodium is used in eye drops to inhibit intra- 
operative miosis and to conơol postoperative inũammation 
of the anterior segment of the eye.

For pain an d  in ílam m ation , flurbiprofen is given in 
usual oral doses oí 150 to 200 mg daily in divided doses, 
ỉncreased to 300 mg daily in acute or severe conditions if 
necessary. A modihed-release preparation ÌOT once-daily 
use is also available. Patỉents vvith dysmenorrhoea may be 
given an initial dose of 100 mg íollovved by 50 to 100 mg 
every four to six hours to a maximum total daily dose of 
300 mg. Flurbiprofen has also been given rectally as 
suppositories in doses similar to those given orally.

For the relieí oi sore th roa t, a lozenge containing 
8.75 mg of Durbiprofen may be sucked or allovved to dissolve 
slổvvly in the mouth every 3 to 6 hours to a maximum daily 
dose of 5 lozenges. It is recommended that tteatment should 
be limited to a maximum of 3 days.

To inhibit intra-operatíve miosis during ocular surgery  
one drop of fIurbiprofen sodium 0.03% is instilled into the 
eye every 30 minutes beginning 2 hours beíore surgery and 
ending not less than 30 minutes beíore surgery. To control 
postoperative inHammation the same dosage regimen is 
used beíore ocular surgery followed 24 hours after surgery 
by the instillation of one drop 4 times daily íor 1 to 3 vveeks. 
Flurbiprofen sodium eye drops have also been used in the 
topical treatment of cystoid macular oedema.

Flurbiprofen axetil has been given in  some countrìes by 
intravenous úỹection for severe pain.

The S-enantiomer, tarenAurbil, has been investigated in 
the management of Alzheimer's disease but the results of 
phase III studies have been disappointing.

Adverse Effects and Treatment
As for NSAIDs in general, p. 104.3.

Minor symptoms of ocular iưitation induding transient 
buming and stinging have been reported on instillation of 
Hurbiproten sodium eye drops; there may be increased 
bleeding from ocular sụrgery and wound healing may be 
delayed. Local irritation has also followed rectal use, and 
local eỉlects induding a sensation of warming or buming in 
the mouth may be seen after using Hurbiproíen lozenges.

Incidence of adverse effech. Reports ỉrom the manuíac- 
turers on the range and inddence of the adverse ettects of 
Hurbiproíen.1-2

1. sheldrake FE, etal. Along-term assessmenỉ of ũurbiproíen. CưrrMtd Res 
Opin 1977; 5: 106-16.

2. Brooks CD, etaỉ. Clỉnical saíery of Aurbiproíen. J  Clin Phamacol 1990; 30: 
342-51.

Effects on the CNS. A severe symmetrical parkinsonian 
syndrome developed in a 52-year-old man who had taken 
flurbiprofen for 7 days.1

1. Enevoldson TP. t í  aL Acute parkinsonism assodated vvith Ạurbibroíen 
[sic]. BMJ 1990; 300: 540-1.

The Symbol t  denotes a preparation no longer aaively marketed
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Effects on íhe kidneys. Renal papillary necrosis has been 
described in a patíent who had used flurbiprofen for many 
years.1 Acute ílank pain and reversible renal dysíunction 
has been reported in 2 patíents ưeated with ílurbipro- 
fen.1J Membranous nephropathy also developed in a 
patíent who took Aurbiproíen daily for 12 to 18 months.4

1. Naíría EC, tt  aì. Renal papillary necrosis induccd by ílurbiproĩen. DĩCP 
A m  Pharmacother 1991; 25: 870-1.

2. Kauữiold J, tí  al. Plurbiproícn-assodatcd tubulcrinterstitial nephriTis. Am  
J  Nephrol 1991; 11: 144-6.

ỉ .  M d n tire  s c  tí  a i  Acute flank pain and reversible renal dysíunction 
assocỉated wỉth nonsteroidal anti-inílammatory drug US€. Pcdiatrìcs 
1993; 92*. 459-60.

4. MacKay K. M cmbranous nephropathy associatcd vvith ihe use of 
Aurbiproíen. Cỉỉn Ntphroỉ 1997; 47: 279-80.

Effects on the lĩver. Cholestatic jaundice probably due to 
Aurbiproíen has been reported.1 

1. K o ĩow sk ì KE, G rayson  MF. Sidc eííec ts o í n o n -s ie ro íd a l 
antỉ-inỉlam m atory drugs. BMJ 1982; 285: 377.

Effects on the skin. Cutaneous vasculitis apparently due to 
flurbiprofen occurred in a 59-year-oId woman vvith long- 
standing rheumatoid arthritis.1 C ontaa dermatitis has also 
been seen in a 22-year-oId woman who applied a poultice 
containing ílurbiproíen to her wrist.2

1. Wei N. Flurbiproícn and cutancous vascutiiis. A m  bỉtem Med 1990; 112; 
550-1.

2. Kavvada <4. et aỉ. Contact dermaũtis due to ílurbiproíen. Coniaci Dermatùis 
2000: 42: 167-8.

HypersenỉitívHy. A diffuse, pruritic maculopapular rash 
devcloped in a patient 48 hours after taking a second dose 
of ũurbiprcưen.1 Two days later, the rash had become urti- 
carial, and angioedema and hypotension vvere also noted. 
Patch testing w ith Aurbiproíen povvder was positive.

See also Effeas on the Skin, above.
1. Romano A. Pieưantỡnio F. Deỉayed hypcrscnsiiiviiy to nurbiproỉen. J 

Intem Med 1997; 241: 81-3.

Precautions
As for NSAIDs in general, p. 107.1.

Breast íeedìng. Small amounts of Aurbiproíen are distrib- 
uted into breast milk; licensed product iníormation advises 
to avoid in  breast-íeeding mothers.

Herpes simplex keratiris. vvhether ílurbiproíen can 
exacerbate inỉection w hen used to ưeat ocular herpes sim- 
plex is unclear from animal studies,u  but licensed product 
information for ũurbiproíen sodium eye drops recom- 
mends that they should not be used in patients with active 
epithelial herpes simplex keratitis. Patients vvith a history 
of herpes simplex keratitis should also be monitored clo- 
sely when undergoing treatment vvith these eye drops.

1. Trousdale MD, «  al. Effea oí Durbiproten on herpes simplex kcratins in 
- rabbits. Invest Ophíhalmoỉ Và Sà  1980; 19: 267-70.

2. Hendricks RL et a i  The effect of Aurbiproíen on herpes simplex virus 
type 1 stromal keraútis in mice. ỉnvest Ophthaỉmoi Vâ Sà  1 990; 3 1 :1503-
11.

Interactions
For interactions assodated vvith NSAIDs, see p. 107.3.

Parasympathomimetics. Licensed produa iníormation ỉor 
acetylcholine chloride ophthãlmic preparations and for 
flurbiprofen sodium eye drops States that there have been 
reports tha t acetykholine and carbachoì have been ineffec- 
tive when used in patients treated with topical 
(ophthalmic) NSAIDs.

Pharmacokinetics
Flurbiproíen ìs readily absorbed frora the gastrointestinal 
tract aítér oral doses and peak plasma concenơations occur 
about 1 to  2 hours after ingestìon. Absorption after rectal 
doses may be more rapid. It is about 99% bound to plasma 
proteins and has a plasma half-life of about 3 to 6 hours. Ít is 
metabolised mainly by hydroxylation (via the cytochrome 
P450 isoerưyme CYP2C9) and conịugation in the liver and 
excreted in  urine. Plurbiproíen is distributed into breast 
milk.

Flurbiprofen is a chiral compound given as the racemate 
and the above pharmacokinetic characteristics reíer to the 
racemic mixture. Allovvance may have to be made for the 
diKerent activities of the enantiomers.

References.
1. Aarons L, t í  aỉ. Pìasma and synovial Auld kinetics of flurbíprofen in 

rheum atoid arthritìs. Br J Cỉirt Pharmacoỉ 1986; 21: 155-63.
2. Smỉth u ,  t í  al. Flurbiproíen in pỡst-panum  women: plasma and breast 

miỉk disposition. J  ơ in  Pharmacoi 1989; 29: 174-84.
3. Kean WF, tí  aỉ. The pharmacokinetÍG o í Ourbiproíen in younger and 

eỉderly patienis vvith rheumatoid arthritis. J  Oin Phannacoỉ ỉ 992; 32:41 -  
8.

4. Davies NM. Clinical pharm acokừietics oỉ flurbiprofen and its 
enantỉomers. Cỉin Pharmacokintí 1995; 28:100-14.

Preparations
Proprietary PreparaHons (details are given in Volume B)
Single-ingredient PreparaHons. Arg.: Clinadol; Flurbic; Luarpro- 
feno; Tolerane; Austral.: Oculen; Strepfen; Austría: Sưepíenỷ; 
Strepsils; Belg.: Froben; Strepten; Braz.'. Ocuíen; Sưepsils: Tar- 
gus; Cattad.: Ansaid; Novo-Flurprofen; Ocuíent; Chile: Ansaid; 
Dinex; Oculen; China: Kai Fen (9181); Oculen (ĩkăJ3f); Cz.: 
Strepíen; Denm.: Flurofenf; Sưeíen; Fr.; Cebutid; Ocuíen; Sưe- 
fen; Ger.: Dobendan Direkt; OcuDur; Gr.\ Bedice; Bonatol-R; 
Demoval; EyeĐur; Fievrinol; Fladolef-B; Plodisona; Flurofen; 
Fluroptic Inũaílun Iovic Kirik: Neliacan; Ocuũun Pizar; Rogra- 
pon; Sưeplen; Hung.: Flugalin; Streplen; India: ArHur; Bruíen 
Gel; Cadiílur; Eyelen; FBN; Fludrop; Flufen; Flur; Flurofen; 
Froben; Laboílur; Lorphen; Mep-Fovea; Ocullur; Optilen; Opti- 
Hur; Oxiber; /rí.: Proben; Strepsils Intensive; Ital.: Benactiv; 
Flubifix; Froben; Oculen; Tantum Activ Gola; Transan Lat; 
Jpn: Ropion; Malaysia: Acustop Cataplasma; Mex.: Ansaid; 
Ocufen; Mon.: Antadys; Neth.: Frobenf; Strepíen; Strepũam; 
NZ: Oculen; Streplen; Pol.: Flugalin; Strepsils Intensive; Port.: 
Edolíene; Froben; Streplen; Transact Lat; Rus.: Raxtan 
(PaKciaH); Strepíen (CrpenộeH); S.Afr.: Frobenf; Ocufenf; 
Strepsils Intensive; TransAa; singapore: Acustop Cataplasma; 

ị Froben; Ocuíent: Sirepten; spain: Froben; Strelen; Switz.:
■ Froben; Sirepíen; Thai.: Flurozinf; Turk.: Ansaid; Flurflex; For- 
I tine; Frolix; Majezik; Maxaljin; Maximus; Oculen; Zero-P; UK: 

Froben; Ocuíen; Streíen; ukr.: Strepsils Intensiv (Crpencnac 
HHTeHCHB); USA: Ansaidf; Ocufen.
Multì-irtgredient Preparations. Ịndia: Binea; Flublchlor; Flubip; 
Flurbiren.
Pharmacopoeial Preparalions
BP 2014: Flurbipro(en Eye Drops; Flurbiprofen Suppositories: 
Flurbiprofen Tablets;
u sp  36: Flurbiprofen Sodium Ophthalmic Solution; Flurbipro(en 
Tablets.

Glucametacin ỊriNNi

Glucametacina; Glucamétacine; Glucametacinum; rnraKaMe-
T3UHH.

I 2-{2-[l -(4-Chlorobenzoyl)-5-methoxy-2-methylindol-3-yl] 
i acetamido>2-deoxy-o-glucose.

C2SH27C IN A = 5 '8 .9  
CAS —  52443-21-7.
UNII —  N1EXE5EHAN.

ProĩỊle
Glucametacin, a derivative oí índometacin (p. 71.2), is an 
NSAID (p. 102.3) that has been given orally in musculo- 
skeletal, joint, peri-articular, and soft-ússue disorders.

Preparalions
Proprietary Preparatíons (details are given in Volume B)
Single-ingredient Preparations. Braz.: Teoremin; Mex.: Teore- 
mac.
Multi-ingredient Preparatíons. Chile: Fibrorelax.

Glycol Salicylate
Ethylene Glycol Monosalicylate; Glycoli Salicylas; Glykolisa- 
lisylaatti; Glykolsalicylat; Hidroksietilo salicilatas; Hidroxietil- 
szalicilát; Hydroksietyylisalisylaatti; Hydroxietylsalicylat; 
Hydroxyaethyli Salicylas; Hydroxyéthyle, salicylate d ’; 
Hydroxyethylis Salicylas; Hydroxyethyl-salicylát; Salicilato de 
glicol; TnnKonb CannunnaT.
2-Hydroxyethyl salicylate.
C9H,0O4=182.2 
CÁS —  87-28-5.
UNII —  3I1VBB7AXH.

Phormocopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Hydroxyethyl Salicylate). An oily. colourless or 
almost colourless liquid orcolourless crystals. M.p. about 21 
degrees. Sparingly soluble in vvater; íreely soluble in 
alcohol; very soluble in acetone and in dichloromethane. 
Protea from light.

P ro tiịe

Glycol salicylate is a salicylic acid derivative used similarly to’ 
methyl salicylate (p. 92.1) in topical rubeíacient prepara- 
tions in  usual concenưatìons of 5 to 15% tor the ĩelieí oỉ 
muscular and rheumatic pain. Dipropylene glycol salicylate 
has been used in similar preparations.

Preparations
Proprietary PreparoHons (details are given in Volume B)
Singte-ingredienl Preparotions. Ger.: Dolo-Arthrosenex M; Dolo- 
Arthrosenex N; Etrat Sportgel HESt; Salhumin Gel.
Multì-ingredient Preporations. Arg.: Venostasin; Austral.: Deep 
Heat: Austria: Ambenait; Etrat: Mobilisin: Movillex: Rheu-

mexf; Rubriment; Belg.: Algipan; Emerxil; Mobilisin; Percul ìl- 
gine; Rado-Salil; Sũlene; Braz.: Hematom: Mobilisin Compos o; 
Salonpas; C a n a d Salonpas; Chile: Calorub Sport; Salõnp is; 
Cĩ,: Amidol: Fr.: Algipant; Cortisal; Lumbalgine; Percutalgii e; 
Ger.: Rheuma Badt; Sportino Akutỷ; Gr.: Air Salonp is; 
Bayolin; Export Salonpas; Movilisin; Hong Kong: Air Salc 1- 
pasf; New Patecs At; Panadal Pain Relieí Patcht; Panadol Pí in 
Relief; Salomethylf; Salonpas Medicated Plasterf; Salonsip F ot 
Patcht; Salonsip plastert; Hung.: Air Salonpas; Deep Htat 
Spray; NicoĐex; India: Algipan; Arjet; Movelisin; /r í : De :p 
Heat; Ralgex Heat Spray; Ralgex; Ralgex; Israel: Deep H< ãt 
Spray; /to/.: Balsamo sưcamina; Mobilisin; Salonpas; Sloar f; 
Malaysia: PanaAex; Salonpas; Neth.: Capsicum comp; Crem jr 
Capsici Compositus; Kruidvat Spierbalsem; Pol: Deep He t; 
Lumbolint; Port.: DM Creme; DM Gel; Rus.: Nicoíl X 
(HHKOỘaexc); S.Afr.: Deep Heat Sprayt; Infrarubf; spãĩ ì: 
Movilisint; Switz.: Assan rem; Assan thermo; Assan; Do o 
Demothermt; Dolo-Arthrosenex: Histalgane mite; Histalgan;; 
Midalgan Nouvelle Formulef; Mobilat Intense; Mobilisin Ị-; 
Radalgint; Sportusal assan thermo; Sponusal Spray sine hepa r- 
ino; Sponusal; Venucreme; Venugel; UK: Cremalgint; Detp 
Heat Spray; Dubam; Fiery Jack; Paih Reliel Balmt; Ralgt X 
Freeze Sprayt; Ralgex Heat Spray (low-odour)+; Ralgex 
Salonairt; Salonpas; Transvasin Heat Spray: ukr. Deep He It 
(Hun Xmt).

Gold Keratinate
Aurothiopolỵpeptide; Queratinato de oro.
CAS —  9078-78-8.

ProỉiỊe
Gold keratinate is a gold compound with a gold content c f 
about 13%; it has similat aciions and uses to those t í  
sodium aurothiomalate (p. 130.2). Ít has been given b '  
intramuscular injection as the calcium salt íor the treatmen t 
of rheumatoid arthritis.

Preparations
Proprietary Preporations (details are given in Volume B) 
Single-ingredient Preporatìons. Arg.: Aurochobet.

Golimumab (SAN, uSAN, f/NNj

CNTO-148; Golimumabum; ronnMyMaố.
Immunoglobulin GI, anti-(human tumor necrosis factor a) 
(human monoclonal CNTO 143 yl-Chain), disulhde with 
human monoclonal CNTO 148 K<hain, dimer.
CAS —  476181-74-5.
ATC —  L04AB06.
ATC Vet —  QL04AB06.
UNII —  91XĨKLU43E

Uses and Administration
Golimumab is a human monoclonal antibody to TNF a, a 
pro-inflammatory medialor. and has actions similar to other 
TNF inhibitors (see InHiximab, p. 74.2); it is described as a 
biological disease-modifying antirheumatic drug (DMARD). 
It is used.in the ưeatm em  ol moderately 10 severely aaive 
rheumatoid arthritis (p. 13.2), active and Progressive 
psoriaticarthrìtỉs, and severely active ankylosing spondylitis 
(see Spondyloarthropathies, p. 14.3). In theUK, golimumab 
is licensed íor use in patiems with rheumatoid or psoriatic 
arthritis who have had an inadequate response to Standard 
DMARDs (including the non-biological DMARD metho- 
ưexate for rheumatoid arthritis) and in those vvith 
ankylosing spondylitis who have had an inadequate 
response to conventional therapy; in severe and Progressive 
rheumatoid arthritis it may also be used in patients vvho 
have not been ưeated with methotrexate. Golimumab is 
also used in the treatment of moderate to severe aaive 
ulcerative colitis (see Inflammatory Bovvel Disease, 
p. 1811.3) in patients who show an inadequate response 
to or íail to tolerate other treatments, or who are 
corticosteroid dependent.

For the ưeatm ent of rheumatoid arthritis, psotiatíc 
arthritis, or ankylosing spondylitis, a dose of 50 mg is given 
by subcutaneous injection once a month. Altematively, 
patients with rheumatoid arthritis may be treated with 
doses of 2mg/kg given by intravenous iníusion over 30 
minutes; after an initial dose, the second dose is given 4 
weeks later and maìntenance doses are then given once 
every 8 vveeks. Golimumab should be given with 
methotrexate in paúents vvith rheumatoid arthritis; in 
those with psoriatic arthritis or ankylosing spondylitis it may 
be given alone or vvith other non-biological DMARDs.. 
Regardless of indication. concurrent therapy vvith corticos- 
teroids, non-biological DMARDs, and/or NSAIDs may be 
continucd. UK licensed product inlormation recommenđs 
that conúnuing therapy should be reconsidered i{ there is 
no adequate response within 12 to 14 vveeks of starting 
subcutaneous treatment. Patients vveighing more than

AU cross-reíerences reíer to entries in Volume A
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lOOkg with an inadequate response during this period may 
beneữt hom  a higher dose of 100 mg once a month; 
contmuing therapy should be reconsidered u  there is no 
adequate response vvithin 12 to 14 weeks of recelving this 
dose.

In  the ưeatm ent of ulcerative colitũ an  induction 
regimen consists of 200 mg given by subcutaneous inịection 
iõllovved 2 weeks later by ă  dose of lOOmg. Thereáíter, a 
maintenance dose of 100 mg is gi ven every 4 weeks.

Golimumab is also being studied for the treatraent of 
chronic sarcoldosis and psoriasis.

Reíerences.
1. Kay J. tí ứl. Goỉimumab In patỉents wicb active rheumatoid arthritis 

despite trcatment wỉth méthoưexate: a randomized, double-blind. 
placebo-conưolled, đose-ranging study. Arthritù Rheum 2008; 58: 964-
75.

2 . Inman RD, tí at. Eỉỉicacy and safety of goiimumab ỉn patients wich 
ankylosing spoQdyUtis: rẻsults of a randotnỉzed. double-biỉnd. pUcebo- 
conơollcd. phase rn trial. Arthrità Rheum 2008; 58: 5402-12.

3. Keystone EC tí ai. Goỉỉmumab, a human antỉbođy to turaour nccrosis 
Cactor a gi ven by monthly subcutaneous ỉnjecdons, in active 
rheumatoid arthritis despite methotrexate therapy: the GO-FORWARD 
study. Am RMeum Dừ 2009: 68: 789-96.

4. Kavanaugh A. a  al. Goỉbnuraab, a new human tumor necrosls ỉactor 
aỉpha antibody. adminỉstered every four weeks as a subcutaneous 
ỉnjection in psoriadc arthritís: twenty-four-week efflcacy and saíety 
results oí a randomùed. placebo-controlled study. Arthritừ Rheum 2009; 
60: 976-86.

5. Smolen JS, tí a i Goỉimumab ỉn patients wỉth active rheumatoid arthritỉs 
aíter treatment with tumour necrosis Ỉacỉor alpha ỉnhibitors (GO-AFIER 
ỉtudy): a multỉcentre, randomỉsed, double-blind. placebo-controlled, 
phase m triai. Lanctí 2009; 374: 210-21. Correction. ibùđ.; 1422.

6. NICE. Gollmumab for the treatment o{ psoriatic anhiỉtls Technology 
Appraỉsal Guidance 220 (ỉssued Aprỉl 2011). Avaỉỉabỉe at: http://www. 
nice.org.uk/nlcemedIa/live/13441/54169/54169.pdf (accessed 
05/08/11)

7. NICE. Golimumab for the treatment oí rheumatoid anhriòs aíter the 
íailure oí previous disease-modiíying anti-rheumatic drugs: Technology 
Appraỉsaỉ Guỉdance 225 (issued June 2011). Available ac http://www. 
nice.org.uk/nlcemedia/live/13490/54929/54929.pdf (accessed 
05/08/11)

Adverse Effects and Precautions
As for Inũiximab, p. 75.3.

Most injection site reactions to golimumab are mild, with 
erythema being the most írequent maiũíestation.

Interactions
As for InAiximab, p. 77.3.

M ean steady-state trough concenưations oi golimumab 
are reponed to be up to about 52% higher when given with 
methoưexate bu t licensed product iníonnation for the 
íormer States tha t dosage adjustment for either drug does 
not appear to be necessary.

Pharmacokinetics
Golimumab shovvs linear pharmacokinetics. After sub- 
cutaneous injection peak concentrations occur in about 2 to 
6 days and the absolute bioavailability is estimated to be 
about 53%. The mean terminal halMite is about 2 vreeks.

Reíerences.
1. Zhou H. tí a i Pharmacokinetícs and saíety of goỉlmumab. afully human 

anti-TNF- a monodonal antibody, ỉn subjeas wỉth rheumatoid arthrỉtỉs. 
J Clỉn Pharmacol 2007; 47: 383-96.

2. Xu 2, tí at. Population pharmacokinetics of golỉmumab, an ami-tumor 
necrosis kctor- a human monodonal antỉbody, in patíenu with 
psorìaũc arthrỉds. J ơ in  Pharmacoi 2009; 49: 1056-70.

3. Xu z, tí a i Subcutaneous bioavailability of golimumab at 3 diHerent 
ỉnjectỉon sites in heaỉthy subjects. J Qin Pharmacol 2010; 50: 276-84.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preporalions. Austral.. Simponi; Austria: sim- 
poni; Beĩg.: Simponi; Braz.: Simponi; Canad.: Simponi: Cz.: 
Simponi; Denm.: Simponi; Ger.: Simponi; Gr.: Simponi; Hong 
Kong: Simponi; Hung.: Simponi; IrL: Simponi; Israel: Simponi; 
Jpn: Simponi; Ntth.: Simponi; Norw.: Simponi; NZ: Simponi; 
PoL: Simponi; Port.: Simponi; Spain: Simponi; Sìveđ.: Simponi; 
Switz.: Simponi; UK: Simponi; USA: Sitnponi.

Hexyl Nicotinate
' Heksyylínịkotiaaatrái HexylnicotinatumpHexylnikotinabNico- 
tinatổide hềxilo; reKcmiHMKOTMHaT.
Y7-Hexyl nicotinate.
C,2H17NOj=207.3 ■ ■
CAS -23597-82-2.
UNH —  BN07PB44IV.

PK>filẹ
Hexyl nicotinate is used in usual concentrations of up to 2% 
in topical preparations as a rubeíadent.

Preparatìons
Proprietary Preparalions (details are given in Volume B)

AAuhi-ingredient Preparations. Belg.: Transvane; /ri.:
Transvasint; UK: Boots Paỉn Relieí Heat Rub; Transvasin Heat 
Rub.

Hydrocodone Hydrochloríde IBANM, IÍNNMI 

Hídroelòrụró de hidrocòdona; Hidrocodona, hidroclórưro 
de; Hydrocodone,. Chlorhydrate d'; Hỷdrocodoni Hydro- 
chloridum; TnflpoKOflOHa rMflpoxnopnfl. 
f í,8H2,NO3,Ha,2’AH2O=380:9 '

'Ờ is  -  25968-91-6 (anhydrous hydrocodone hydrodiloride). 
ATC —  R0SDA03.
ATC Vẹt —  QR05DA03.
UNII —  QKZ09200V3.

Hydrocodone Tartrate (BANM, riNNMỊ . 

Dihydrocòdéínonè Ấcid Tartrate; Hidrocodona, tartráto de; 
Hydrocodone Acid Tarừate; Hydrocodone Bitartrate (USAN); 
Hydrocodone, Tartrate d'; Hydrocodonị Bitartras; Hydro- 
codoni Tarửạs; Hydrocọne Bitartrate; Tartrato de dihidroco- 
deinọna; Tartrạto đe hidrocodóna; fnflpoKOflOHa TaprpaT.
6-Ọeoxy-3-0-methyl-6-oxomorphine hydrogen tartrate 
hèmipentahydrate; (-)-(5fl).-4,5-Epoxy-3-methc>xy-9a-rTiethyl- 
morphinan-6-one hydrogen tartrate hemipentahydrate. 
C,3H21N0i C<HA,2ViH20=494.5 ■ . • ■ ■ ■ •
CA5 —  125-29 ! (hydrocodone); 143-71-5 (anhydrous 
hydrocodone tartrate); 34195-34-1 (hydrocodone tanrate 
hemipentahydrate).
ATC —  R05DA03 
ATC Vet —  QR05DA03. 
u m  —  N070W886KK.

NOTE. Compounded preparatỉons of hydrocodone tartrate 
may be represented by the íollovving names:
• Co-hycodAPAP ịPEN)—hydrocodone tartrate and para- 

cetamol.
Street names. The íollovvỉng terms have been used as 'Street 
names' (see p. vii) or slang names for varíous íorms of 
hydrocodone tarưate:

Cough Syrup; Vikes.
Pharmacopoeias. In Eur. (see p. VĨÍ) and us.
Ph. Eur. 8: (Hydrocodone Hydrogen Tartrate 2.5-Hydrate). 
White or almost vvhite, hygroscopic, crystalline powder. 
Freely soluble or soluble in vvater; sparingly soluble in 
alcohol; practically insoluble in cydohexane. A 2% solution 
in water has a pH of 3.2 to 3.8. Store in airtight containers. 
P ro tea from light.
USP 36: (Hydrocodone Bitartrate). Fine, vvhite crystals or 
ơystalline powder. Soluble in water; shghtly soluble in 
alcohol; insoluble in chlorotorm and in ether. pH of a 2% 
solution in vvater is between 3.2 and 3.8. Store in airtight 
containers. Protect from light.

Proĩile
Hydrocodone, a phenanthrene derivative, is an opioid 
analgesic (p. 108.1) related to codeine (p. 40.2) and has 
similar actions, but is more potent on a weight-for-weight 
basis. Hydromorphone (belovv) is one of the metabolites of 
hydrocodone.

Hydrocodone is used mainly as the  tartrate in  
combination preparations for the reliet of initant cough, 
though it has no particular advantage over codeine. 
Hydrocodone tannate has been used similarly. Hydro- 
codone tartrate is also used for the reliet of moderate to 
moderately severe pain, usually with paracetamol. The 
usual oral dose of hydrocodone tartrate in such combination 
preparations is 5 to 10 mg every 4 to 6 hours.

For details of doses in children, see belovv.
Hydrocodone hydrochloride is given orally and also by 

injection. The polistirex derivative (a hydrocodone and 
suỉíonated diethenyĩbenzene-ethenylbenzene copolymer 
complex) is used in modưied-release preparations.

Hydrocodone has also been used in the treatment of 
dyspnoea.

Abuse. The abuse or overuse of preparations containlng 
hydrocodone and paracetamol has been assodated with 
sensorineural hearing loss.!-2 Cochlear implants improved 
the hearíng loss in some of the patients.

Intranasal abuse of preparaưòns of hydrocodone and 
paracetamol has also beẽn reported.3-4

1. Frỉeđman RA. tíal. Proíound hearing loss assodated vvith hydrocodone/ 
acetaminophen abusc. Am J Otol 2000; 21:188-91.

2. Ho T. tí aỉ. Hydrocodone use and sensorỉncuraỉ hearing k>ss. ĩain 
PHysữũm 2007; 10: 467-72.

3. Jewers WM. tí ai. Palataỉ pcríoration assodated vvỉth ỉntranasal 
prescription narcotíc abuse. Oral Surg Oral Med Oraỉ Ĩaĩhoỉ Oral Radiol 
Endod 2005; 99: 594-7.

4. Sloan PA Kỉỉmỉũna o. ỉmranasal abuse of prescrỉpcỉon hydrocodonc/ 
acetamìnophen resuỉts in oronasaỉ Ssrula: a case report. J Opỉoid Manag 
2009; 5: 383-5.

Administration in children. Hydrocodone tartrate may be 
glven as part of a combination preparation for the relieí of 
irritant cough in children aged from 6 to 12 years ỉn  usual 
oral doses of 2.5 mg every 4 to 6 hours. Older children 
may be given the usual adult dose (see above).

Pharmacoldnetics. Reíerences.
ỉ . Hutchinson MR. tí aỉ. CYP2D6 and CYP3A4 invoỉvement ỉn the primary 

oxỉdatíve metabolism oỉ hydrocodone by human lỉver mỉcrosomes. Br J 
Clin Pharmacoi 2004; 57: 287-97.

Preparations
Proprietary Preparations (détails are gỉven in Volume B)

Sỉngle-ingredient Preparoíions. Canad.: Hycodan; Ger.: Dicodidt; 
Switz.: Hydrocodeinon-h USA: Zohydro.

Muiti-ingredient Preporations. Arg.: Hidronovag Complex; 
CanatL: Dalmacol; Dimetane Expectorant DC; Hycominet; 
Novahistex DH; Novahistine DH; ratio-Calmydone; ratio-Coris- 
tex-DH; Tussionex; Vasoỉrinic DH; China: NortX) (iíMãl); 
USA: Alort; Anaplex HDỶ; Anexsia; Atuss Gt; Atùss HCf; 
Atuss HDf; Atuss HS+; Amss HXt; Ceta Plust; Co-Gesic; Co- 
Tuss V; Codal-DHt; Codidear DH+; Codimal DHf; Cophene XP; 
Cordron-HCt; Cytuss HCf; Cytuss-HC NRh Damason-P; De- 
Chlor HCf; De-Chlor MRỷ; De-Chlor NXf; Deconamine cxt; 
Dolacet; Donatussin DC; Drocon-CS; Duocet; Duratuss HDf; 
Dyun-HC; ED Tuss HCf; ED-TLCt; Endagen-HD; Endal-HD 
Plusỷ; Endal-HD: Entex HCt; Entuss Expectorant; Entuss 
Expectorant; Entuss-D Jr; Entuss-D: Entuss-D; Histex HC+; IBs- 
tinex Dt; Histinex HC; Histinex PVf; Histussin HC; Hy-KXPf; 
Hy-Phent: Hycet; HycoClear Tuss; Hycodanỷ; Hycomine Com- 
põund; Hycotussỷ; Hydex PDf; Hydro DPf; Hydro-GP; Hydro- 
Tussin HGf; Hydrocett: Hydrocodone CP; Hydxocodone GF; 
Hydrocodone HD; Hydrogesic; Hydromet; Hydrôn CPt; Hydron 
EXf; Hydron KGSf; Hydron PSC+; Hydropane; Hyphedt; 
HyTanỷ; Ibudone; Iodal; Iotussin HC; J-Tan D HCf; kwelcoff; 
Levall 5.0; Lỉquicet' Lorcet 10/650; Lorcet Plus; Lorctt-HDf; 
Lortab ASAt; Lortab; Lortuss HCf; Marcott; Margesic H; Maxi- 
Tuss HCGf; Maxi-Tuss HCXf; Maxidone; Nalex DH; Nalex 
Expectorant; Narcot; Nariz HC; Neo HC; Norco; Notuss PD; 
Notuss-Forte; Novasus; Oncec P-V-Tussinf; Pancot XPh Pan- 
cof-HCf; Pancof-XLf; Para-Hist HD; Pneumotussint; Poly-Tus- 
sinf; Pro-Redt; Relacon-HCf; Relasin-HCX; Reprexain; Reziia;
S-T Forte 2; SRC Expeaorant; Stagesic Su-Tuss HDt; T-Gesic 
Tusana-Dt; Tusdec-HCf; Tusnel-HCt; Tussafed-HCG; TussaSn 
Expectorant; Tussanii DH; Tussend; TussiCaps; Tussigon; Tus- 
sionex Pennldnetic Tusso-DF; Tusso-HCf; Tussplex; Tyrodone; 
Unituss HC; Vanex Expectorant; Vanex-HD; Vanex-HD; Vazo- 
tuss HCt; Vicodin Tuss; Vicodin; Vicoprolen; Vitussint; Vituz; 
Xodol; Z-Cof HC; Zamicet; Zolvit; Zutripro; Zydone; Zymine 
HC+.

Phãrmacopoeial Prepqralions
usp  36: Hydrocodone Bitartrate and Aceuminophen Tablets; 
Hydrocodone Bitartrate and Homatropine Methylbromide 
Tablets; Hydrocodone Bitartrate Tablets.

Hydromorphone Hydrochloride
IBA NM, riNNMỊ 0

Dihydromorphinone Hydrochloriđe; Hidrocloruro de dihi- 
dromottìnóna; Hidrcxrloruro de hidromọríòna; Hidromorío- 
na. hidroclorurp dè; Hidromoríoho hidrochloridas; Hydro- 
m o río n -h y d ro c h lo r id ;  H y d ro m o río n h y d ro k ió r id ; 
Hydromoríonihydroklọrịdi; Hydrọmorphone, Chlorhydrate 
d'; Hydromorphonhydrochlorid; Hýidromorphoni Hydro- 
chloridum; rnnpoMopệoHa rnflpoxnopMfl.
6-Deoxy-7,8-dihydro-6-oxomòrphine hydrochloride; Ọ-(5fi)-
4,5-Epoxy-3-hydrọxy-9a-methylmorphỉnan-6-one hydro- 
chloride. .
C,7H„N03,HCI=321.8
CAS —  466-99-9 (hydromorphone); 71-68-1 (hydromorphone 
hydrochloride). . . .
AĨC —  N02ÁA03.
ATC Vet —  QN02AA03.
UNII —  L960UP2KRW.

Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for various ỉorms of 
hydromorphõne:

DiỊlies; HiUBiUy Heroin; Hospital heroin. 
Ptiannacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Hydromorphone Hydrochloride). A white or 
almost vvhite, crystalỉine povvder. Freely soluble in water; 
very slightly soluble in éilcohol; practically insoluble in 
dichloromethane. Protea from líght.
USP 36: (Hydromotphone Hydrochloride). A fine white, or 
practically vvhite, odourless, crystalline povvder. Soluble 1 in 
3 of waten sparingly soluble in alcohol; practically insoluble 
in ether. Store in airtight containers at a temperature of 25 
degrees, excursions permitted between 15 degrees and 30 
degrees. Protect from light.

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://www
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IncompotíbHHy. Colour change from pale yellovv to light 
g reen  occurred when Solutions of minocycline hydro- 
chloride or tettacycline hydiochloride w eie mixed with 
hyđrom orphone hydrochloride in 5% glucose inịection.1 
2Viixtures of hydromotphone hydrochloridc and dexa- 
m ethasone sodium phosphate shovved concentratiòn- 
dependen t incompatibility.2 White doudiness, hanness, or 
predpitation  dcveloped 4 houis after mixỉng thiopental 
sođium  and hydromorphone hydrochloride.’

stabìlity of mixtures of Quorouradl and bydromoiphone 
hyđrochloride in 0.9% sodium chloride or 5% glucose 
depended on the concentratìon of íluorouradl present.4 
Hydrom otphone hydrochloride 500micrograms/mL vvith 
A uorouradl 1 mg/mL was stable for at least 7 days at 32 
degrees and for at least 35 days at 23 degrees, 4 degrees, or - 
20 đegrees. W hen the concenưation of Auorouradl vvas 
increased to 16mg/mL, hydromorphone was noted to 
decompose incurring unacceptable losses aíter 3 days at 32 
dẽgrees or aíter 7 days at 23 degrees, but was stable for at 
least 35 days at 4  degrees or -20 degrees.

1. Nieves-Cordero AL, a  aỉ. CompatỉbỉHty of narcotỉc anaỉgesic soluúons 
w ỉth  various antibỉữtics durỉng simuỉated Y-síte ínjeciỉon. Am J  Hosp 
pitarm  1985; 42: 1108-9.

2 . YValker SE et a i  Compatibilỉty oi dexaraethasone sodium phosphaie 
w ith  hydrom orphone hyđrochloridc or diphenhydramine hydro- 
chloride. Am J  Hosp Phđrm 1991; 48: 2161-6.

3 Chiu MP. Schwartz ML. Visuaỉ compaũbiliry oí injectable drugs uscd in 
th e  intensive ca re unit. Am J Heahh-Syst Pharm 1997; 54: 64-5.

4 Xu QA, tí  ai. Stabiỉity and compatibilhy oí íluorouracil with morphine 
suỉỉate and hydromoTphone hydrochỉoride. Arm phứrmaeother 1996; 30: 
756-61.

Uses and Administratìon
Hyđromorphone hydrochloride, a phenanthrene derivative, 
is an  opioid analgesic (p. 108.1). It is related to morphine 
(p. 93.2) but with a greater analgesic potency. Hydro- 
m orphone hydrochloride is used for the relieí of moderate 
to  severe pain; it has been used for the telieí oí 
non-productive cough.

In the treatm ent of pain, hydromoiphone hydrochloride 
is a useíul altematìve to morphine for subcutaneous use 
since its greater solubility in  water allows a smaller dose 
volume. Aíter injection onset of action usually occurs 
vvithin 15 minutes and analgesia is reported to last for more 
than  5 hours; after oral doses onset of analgesia is usually 
vvithin 30 minutes. It is given by subcutaneous or 
intramuscular úỹection in initial doses o( 1 to 2 mg every 
4  to  6 hours as necessary. It may also be given by slow 
intravenous injection or by intravenous or subcutaneous 
inhision, vvith doses adjusted according to ìndivddual 
requirements. Higher parenteral doses may be given to 
opioid-tolerant padents using a highly concentrated 
solution containing lOmg/mL that allovvs smaller dose 
volumes. In the UK, the initỉal oral dose is 1.3 mg every 4 
hours; thereaher the dose may be ìncreased as necessary. In 
the USA, initial oral doses of 2 mg may be given every 4 to 6 
hours; doses may be increased to 4 mg or more for severe 
pain. ModiSed-release preparations are available íor less 
írequent administration, b u t see Alcohol, under Interac- 
đons, below. By recmm, the usual dose is 3 mg every 6 to 8 
hours.
Reíerences.

1 . Bruera E  tí aL A raudom úed, double-blind, double-dununy. crossover 
triaỉ comparing the saỉety and  efficacy o ỉ oral sustaỉned-release 
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w ith  cancerpain . J  ơirt O naỉ 1996; 14:1713-17.

2. M iỉỉer MG, €t tứ. Ccratmuous subcutaneous ỉnhision of morphine vs. 
hydrom orphone: a controỉỉed trial. J  Paìn Symptom Manage 1999; 18: 9 - 
16.

3. Quigỉey c. Hydromorphone for acute and chronỉc pain. Avaiỉable in The 
C odưane Database oỉ Systematìc Revỉews; Issue 1. Chichestcr John 
VViley; 2002 (accessed 26/06/08).

4 . M urray A. Hagen NA. Hydromoiphone. J  Paùi Symplom Managt 2005; 29 
(suppl): S57-S66.

5. Grõsset AB, t í  aỉ. Comparatíve efficacy of oral extended-releasc 
hydrom orphone and iraroediatc-release bydromorphone ìn patỉents 
w ỉth persỉstent moderate to severe paỉn: two randomỉzed conưoỉled 
trỉaỉs. J  Ptàn Symptom Managt 2005; 29: 584-94.

6. Du Pen s, et ttl. In ư a th eca l hydrom orphone íor in traaab le  
nonm alignant paín: a reơospective stuđy. Pain Med 2006; 7: 10-15.

7. Chang AK, tí aL Saíety and efficacy of hydromorphone as an analgesic 
altemaDve to m oiphine in acute pain: a random iied đinical trial. A m  
Enưrs Med 2006; 48:164-72.

Oependence and Withdrawal
As for Opioid Analgesics, p. 109.1.

Adverse Effects, Treơtment, and Precautions
As for Opioid Analgesics in general, p. 110.1.

UK licensed p rodua inỉonnation comra-indicates the 
use of hydromorphone hydrochloride in patients with 
hepatic impairment; however, product iníormatíon in the 
USA permits its cautious use although doses may need to be 
reduced. It should also be used with caution and given in 
reduced doses to  those vvith renal impainnent.

Effects on the nervous System. Myodonus has been 
reported1 in a 55-year-old man given relatively low doses 
of intravenous hydromorphone with a total daily dose of

4m g on day 1 and 6m g on day 2; symptoms resolved 
when the drug was stopped on day 3. A chart revievv2 for 
neuroexdtatory symptoms in 48 patients with terminal ill- 
nesses on hydromorphone found 13 cases oỉ agitation, 9 
of myodonus, and 4 of seizures; maxiinal dose and treat- 
m ent duratíon were noted to increase the risk of neuro- 
toxidty.

1. Patel s, et đi. A myoclonic reaction with low-dose hydromorphone. Ann 
pkarmacotker 2006; 40: 2068-70.

2. Thvvaites D, ttũl. Hydromorphone neuroexdtatìon. J PalliatMed2004; 7: 
545-50.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes hydromorphone 
as probably not porphyrinogenic it may be used as a drug 
of fiist choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Available at: http://www . 
dnigs-porphvria.org (accessed 22/10/11)

Irìteractions.
For interactions assodated with opioid analgesics, see
p. 111.2.

Alcohol. The FDA received data from pharmacokinetic 
studies in healthy subjects which showed that significantly 
higher peak plasma concentrations of hydromorphone 
were achieved, as a result o{ dose-dumping, vvhen alcohol 
vvas ingested vvith once-daily hydromorphone modiíied- 
release capsules (Palladone; Purdue Prederick, USA); these 
increases were considered potentially lethal, even in 
opioid-tolerant patients.1 Subsequently, this {ormulation 
was voluntarily withdrawn by the US manuíacturer in 
July 2005.

I. FDA. Iniormaiion íor healthcare proỉessionals: hydromorphone hydro- 
chỉorìde exiended-reỉease capsules (marketed as Paỉladone) (issued July 
2005). Avalỉable at: h tip ;//www.fda.gov/Drug5/DmgSafety/
PosanarketDnjgSafetyInformaUonforPatiemsandFrovÌders/ucntl29288 
(accessed 02/08/10)

Pharmacokinetics
Hydromorphone hydrochloride is rapidly but incompletely 
absorbed from the gastrointestinal tract aíter oral doses; 
peak plasma concentrations occur vvithin 0.5 to 1 hour. Oral 
bioavailability is about 50% as it undergoes extensìve first- 
pass metabolism. Hydromorphone is about 8 to 19% bound 
to plasma proteins. A plasma elimination haU-life of about 
2.5 hours has been reported aíter oral or inưavenous doses. 
Hydromoiphone appears to be widely distributed in the 
tissues; it crosses the placenta and is distributed into breast 
milk. It is extensively metabolised by glucuronidation in the 
liver and excreted in the urine mainly as conjugated 
hydromorphone, dihydroisomorphine, and dihydromor- 
phine.
Reíerences.

1. Valỉner JJf et aì. Pharmacokinetics and bioavatlabiiỉty oí hydromorphone 
followtng intravenous and ora) administration to hum an subjccts. J  Clin 
Pharmacol 1981; 21: 152-6.

2. Paxab pv, eĩ úì. Pharmacokinetics o ỉ hydromorphone after inưavenous. 
peroral and rectaỉ admìnistratíon to hum an 5ubjectỉ. Biopharm Drug 
Dispcs 1988, 9: 187-99.

3. Vashỉ V. tí a i  Clỉnỉcal pharmacology and pbarmacokinetics of once-daỉly 
hydrom orphone hydrodiloride extended-reỉease capsules. J  c/m 
Pharmaai 2005; 45: 547-54.

Preparation5
Propnetory Preporotions (deuỉls are given in Volume B)

Single-tngrednnt Preporatioiu. Arg.: Dolonovag; Austral.: Dilau- 
did; Jumista; Austria: Hydal; Jumista; Beĩg.; Palladone; Braĩ.: 
Jumista; CanatL: Dilaudid; Hydromorph; Jumista; Cz.: Jumista; 
Palladone; D e n m Jumjsta; Palladon; Pin.; Palladon; Fr.: 
Sophidone; Ger.; Jumista; Palladon; Gr.; Palladone; Hung.: Jur- 
nista; Palladone; Irl.: Palladone; Israel: Jumistat; Palladone; 
ItaL: Jumista; Mex.: Liberaxim; Neth.: Palladon; Norw.: Palla- 
don; Philipp.: Jumista; PorL: Jumisu; Palladonet; Singapore: 
Jumista; Spain: Jumista; Palladone; SwaL: PaUadon; Switz.: 
Jumista; Palladon; Turk.: Jumista; UK: Palladone; USA: Dilau- 
did; Exalgo.

tAuhi-ingredient Prapomtiom. Swed.: PaOadon Compt; USA: 
Dilaudid Coughf.

Phannocopoeial Preparations
USP 36: Hydromorphone Hydrochloride Injectìon; Hydromor- 
phone Hydrochloride Oral Solution: Hydromorphone Hydro- 
chloride Tablets.

lbuprofen IBAN, USAN, riNN)

Ibuproíeeni; Ibuproíén; Ibiiproíenas; lbuprofène; lbuprofeno; 
Ibuproíenum; RD-13621; U-18573; H6ynpo<t«H. ' 
2-(4-lsobutylphenyl)propioriic add.
C13H,802=2063 
CAS —  15687-27-1.
ATC —  C01EB16; G02CC01; M01AE01; M02AA13.

ATC Vet —  QCOIEB16; ŨG02CC0!; QM01AE01; QM02AA13. 
UNII —  WK2XYI10QM. "

Phormacopoeias. In Chín., Eur. (see p. vii), lnt., Jpn, u s , : nd 
Viet.
Ph. Eur. 8: (Ibuproíen). A white or abnost white, aystall ne 
powder or colourless crystals. M.p. 75 đegrees to 78 degrt es. 
Practically insoluble in  water; ừeely soluble in acetone in 
dlchloromethane, and in methyl alcohol; it dissolves in 
dilute Solutions of alkali hydroxides and carbonates.
USP 36: (Ibuproĩen). A vvhite to off-white arystall ne 
powder having a slight charaaeristic odour. Practicí lly 
insoluble in water; very soluble in alcohol, in acetone, in 
chloroíorm, and in methyl alcohol; slightly soluble in et iyl 
acetate. Store in airtight containers.

lbuprofen Lysine IUSANI

Ibuproíen Lysinate; Soluphene; H6ynpot|)eH ĩ\vam .
Lysine 2-{4-isobutylpheny!)propionate.
C,9H32N20 <=352.5 
CAS — 57469-77-9.
ATC —  C01EB16; G02CC01; M01AE01; M02AA13.
ATC Vet —  QC01EBỈ6; QŨ02CC01; QM01AE01; QM02AA13. 
UNII —  N01ORX9D6S.

Stabilỉty. Solutions oí ibuproíen lysine in Water for Inji c- 
tions stored at room temperature were íound to be m- st 
stable when protected from light.1 

1. VolomỂ MG, tl  al. Stability o( ibuprolrn in in jta io n  Solutions. Ai J  
Health-Syst Pharm 2005; 62: 630-3.

Uses and Administration
Ibuproíen, a propionic acid derivative, is an NSA D 
(p. 102.3). Its anti-inflammatory properties may be vveaker 
than those of some other NSAIDs.

Ibuproíen is used in the management oí mild :o 
moderate pain and inAammation in conditíons such is 
dysmenorrhoea, headache including migraine, postoper- 
ative pain, dental pain. musculoskeletal and joìnt disorders 
such as ankylosing spondylitis. osteoarthritis, and rhe 1- 
matoỉd arthritis induding juvenile idiopathic anhritis, peri- 
anicular disorders such as bursitis and tenosynovitis, at d 
solt-tissue disordets such as sprains and strains. It is al o 
used to reduce fever.

Ibuproíen is also used as an altemative to indometadn n 
the ưeatm ent o{ patent ductus aneriosus.

The usuaỉ o ra l dose for painlul conditions is 1.2 to 1.8 g 
daily in divided doses although maintenance doses )f 
600 mg to 1.2 g daily may be effective in some patients. tf 
necessary the dose may be increased; in the UK the 
maxứnum recommended dose is 2 .4g daily whereas in the 
USA it is 3.2 g daily. Modihed-release preparations <if 
ibuprofen are available for once- or tvvice-daily dosin ị, 
although aaual dosages vary with different preparationỉ. 
Patients with rheumatoid arthritis generally require highcr 
doses of ibuproíen than those with osteoarthritis. The 
recommended dose for fever reduaion is 200 to 400 mg 
every 4 to 6 hours to a maximum of 1.2g daily. For oral 
doses in children, see Adminisưation in Children, below.

Ibuproíen may be given paren te ra lly  by intravenot s 
inỉusion for the management of mild to moderate pain an i 
as an adjunct to opioid analgesics for moderate to severt 
pain, and for reduction of íever. For painỉul conditions, 401 
to  800 mg may be given every 6 hours as necessary. Fcr 
fever reduction, an ỉnitial dose of 400 mg may be íollovve 1 
by 400 mg every 4 to 6 hours or 100 to 200 mg every 4 houi s 
as necessary. Regardless of indication, infusion time must b í 
no less than 30 minutes and a dose of 3.2 g daỉly should nct 
be exceeded. Ibuproíen is also gi ven parenterally for th í 
treatm ent of patent d u au s  aneriosus in preterm iníants; for 
details of doses, see p. 69.1.

Ibuproíen is applied top ically  as a 5% cream, foam, gel, 
or spray solutìon; a 10% gel is also available. It is also used 
topically as a dressing containing 500 micrograms/an2 of 
ibuproíen for the management of ulcers and superữdal 
woũnds.

Ibuproỉen is usually given as the base but derivatíves, 
induding various salts, esters, and other complexes, have 
also been used. These indude lysine (see Patent D uaus 
Aneriosus, p. 69.1), potassium, and sodium salts, guaiacol 
and  pyridoxine esters, and m abuproíen (ibuproten 
amìnoethanol), isobutanolammonium, and meglumine 
derivatives.

Ibuproíen is usually given as a racemic mixture but 
preparadons containing only the 5-(+)-isomer dexibuproter 
(p. 43.1) are avaílable in some countries.

Administration in children. In the UK. the following ora 
doses of ibuproíen, given according to age, are recom- 
mended by the BNFC for the ơeatnĩeni of paỉn , ỉntlam - 
m a tio n  o f so ft-tissue  in juries, or íever in children:
• 1 to 3 months: 5 mg/kg 3 or 4 times daily
• 3 to 6 months: 50 mg 3 times daily

All ơoss-reíerences reíer to entries in Volume A
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• 6 to 12 months: 50 mg 3 or 4 times daily 
.  1 to 4 years: 100 mg 3 times daUy
• 4 to 7 years: 150 mg 3 times daily
• 7 to 10 years: 200 mg 3 times daily
• 10 to 12 years: 300 mg 3 times daily
• 12 to 18 years: initiaUy 300 to 400 mg 3 or 4 times daiíy 

increased, ư necessary, to  a maximum of 2.4 g daily; 
maintenance doses of 200 tợ 400 mg 3 times daily may be 
adequate

• for inore severe symptoms in  children aged between 3 
months and 12 years, a dose of 30mg/kg (maximum 
2.4 g) daily in  3 or 4 divided doses may be given

In the USA, suggested doses £or children aged 6 months and 
over are: for íever, 5 to 10 mg/kg (depending on the severity 
ol the íever) and for pain, lOmg/kg,- doses may be given 
every 6 to 8 hours up to a maxỉmum daily dose of 40 mg/kg.

In the treatment of rh e u m a tỉc  dlsease including 
ìuvenile idiopathic arthritis, the BNFC recommends a dose 
of lOmg/kg 3 or 4  times daily (maximum 2.4g daily) in 
children aged 3 months and  oven ư necessary up to 
60mg/kg daily in 4  to 6 divided doses (maxũnum 2.4 g 
daily) may be given in systemic juvenile idiopathic arthritis. 
A usual daily dose in the USA for juvenile idiopathic 
arthritis is 30 to 40 mg/kg in  divided doses.

Similar dosage regimens are also suggested by UK 
licensed product iníormation for all the above indỉcations; 
hovvever, ib.uproíen use is no t generaUy recommended in 

■ chiídren weighing less than 5 kg or under 3 months of age.
For post-im m u n isa tio n  pyrexia, a dose ol 50 mg has 

been recommended; a second dose may be given after 6 
hours. If the pyrexia persists after the second dose, medical 
advice should be sought. Iníants aged 2 to 3 months may 
also be given a 50-mg dose of ibuproíen for post- 
immunisadon pyrexia on the advice of a doctor.

Ibuproten or its lysine salt are also used in the treatment 
oí p a te n t d u c tu s  a rte rio su s  in pretenn iníants; dosage 
details for this indication are given below.

Cachexia. For reterence to  the use of ibuproíen with 
megestrol to treat cancer cachexia, see p. 2289.3,

Cystic Rbrosis. In patients vvith cystic hbrosis (see 
p. 179.2), the inAammatory response to chronic pulm- 
onary iníection vvith Pseudomonas organisms contributes to 
lung destruction. NSAIDs have been studied in patients 
with cystic tìbrosis as an altemative to corticosteroids to 
reduce pulmonaty inflammation. Some revievvs1-2 íound 
evidence in support of using high-dose NSAIDs, most 
notably ibuproíen, to slow th e  progression of lung damage 
in patients with cystic Ebrosis. Hovvever, there are limited 
data about the long-term saỉety of high doses1 and some 
consider that this may have limited such use of NSAIDs;3 
others remain to be convinced that a bene&t has been 
shown.4 Furthermore there were suíhdent data to recom- 
mend that NSAIDs be temporarily stopped w hen intta- 
venous aminoglycosides or other nephrotoxic drugs are 
used.1

1. Landi LC. Stanojevic s. O n l non-sĩeroìđal inú-inEUmmatory drug 
thcrapy for cystic íỉbrosỉs. Available in The Cochrane Databasc ot 
Systematỉc Revievvs,- bsue 4. Chích csten Jo h n  Wiley: 2007 (acccsseđ 
07/11/07).

2. Konstan MW. Ibuproten therapy  íor cystlc Bbrosts lung dỉsease: 
revìnted. Curr Opin Pulm Mtd 2008; 14: 767-73.

3. Fennel PB. t í  ai. Use of high-dose ibuproten In a pediatric cyític nbrosis 
centcr. J  Ọyrí Fibros 2007; 6: 153-8.

4. Bush A. Davies J. Nonỉ 10 non-sieroidal anci-ỉnỉlanunacữry therapy for 
inHammatory lung diiease in cysdc Sbrosis (at least ai the mom ent). J 
Ptdiatr 2007; 151: 228-30.

Pain. Findings £rom a long-term study1 in 585 patients 
(mean age of 64 years) with knee pain suggested that oral 
and topical ibuprolen had an  equivalent analgesic eỉíect 
although the former vvas associated vvith more minor 
adverse elíeas; there vvas no diKerence in the rate of 
maJor adverse eỉíects.

Single dose, oral ibuproíen is an eHective analgesic for 
the ơeatm ent of postoperative pain.2

1. Undenvood M. t í  al. Topicat o r oral ỉbuproten for chronỉc knee paỉn ỉn 
older people: the TOIB study. Hialth TedmolAaas 2008; 12: 1-176.

2. Deriy c. tí al. Single dose oral ibuproten for acute postoperatỉve pain in 
adults. Availablc in The Coehrane Database of System aticRericm : b iu e
3. Chichester: John  WUey; 2009 (accessed 15/09/09).

Patent ductus orteriosus. Ibuproỉen or its lysine salt may 
be given p aren te ra lỉy  for the  ưeatment oí patent ductus 
aiteriosus (p. 72.2) in preterm  inĩants of less than 34 
weeks' gestation; doses are expressed in terms of ibupro- 
fen. Three intravenous doses (inỉused over 15 minutes) 
are given at 24-hour intervals; the initial dose is equiva- 
lent to ỈOmg/kg of ỉbuproíen followed by two hĩither 
doses of 5 mg/kg. ư, 48 hours after this course of therapy 
the ductus remains open. a second course may be given, 
but ư this produces no response surgery may be necessary. 
Ibuproĩen injection, when given tu the base, should be used 
undiluted, but ư necessary it may be reconstituted vvith 
sodium chloride 0.9% or glucose 5% íor injection. When 
given as the lysine saỉt, it shouỉd be diluted with sodium 
chloride 0.9% or glucose 5%.

For a suggestion that ibuprolen might be a better choice 
than indometacin for the neatment of patent ductus 
arteriosus, see p. 72.2.

Adverse Effects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3. Ibuproíen may be better 
tolerated than other NSAIDs.

Adverse eữects that may be assodated with the use of 
ibuproíen injection in premature n eo n a te s  include 
intraventricuỉar haemorrhage, periventrícular leucomala- 
da , bronchopulmonary dysplasia, pulmonary haemorr- 
hage, necrotising enterocolitis, intestinal pertoration, 
oliguria, fluid retentíon, and haematuría; hypoxaemia and 
gasưointestinal haemotrhage have also been reported. In 
addition ibuproíen injection should not be given to 
neonates with life-threatening iníection, with signiỉicant 
renal impairment, or with knovvn or suspected necrotising 
enterocolitis. Iníants who are bleeding (espedally gastro- 
inteỉtinaỉ bleeding or intraaaniaỉ haemorrhage) or who 
have thrombocytopenia or coagulation deỉects should also 
not be given parenteral ibuproíen, and those given it should 
be monitored during ưeatment for signs of bleeding. Renal 
íunction should be monitored and if anuria or marked 
oliguría is evident at the time oỉ a scheduled second or third 
dose, it should be delayed until renal hmction has retumed 
to normal.

Symptoms oỉ nausea, vomiting, epigastric pain, and 
tinnltus have been reported after ibuproíen overdosage. 
More serious toxicity is uncommon, but givìng activated 
charcoal followed by supportive measures is recommended 
iỉ the quantity ingested vvithin the previous hour exceeds 
400 mg/kg.

Breast íeeding. No adverse eííects have been seen in 
breast-fed inỉants whose mothers vvere receiving ìbupro- 
fen, and the American Academy of Pediatrics considers1 
that it is thereỉore usually compatible vvith breast feeding. 
The BNF also considers the amount of ibuproíen distribu- 
ted into breast miỉk to be too small to be harmful to  a 
breast-fed iníant. A study2 estìmated that a breast-fed 
iníant vrould ingest about 0.0008% of the matemal dose. 
Hovvever, licensed product iníoimation for some prepara- 
tions, induding some topical preparations, recommends 
that breast íeeding should be avoided during ibuproíen 
tteatment.

1. American Academy of Pedỉanics. The transfer of drugs and ocher 
Chemicals into hum an miỉk. Pediatrừs 2001; 108: 776-89. [Retired May 
2010] Correction. ibid.: 1029. Also available au http://aappolỉcy. 
aappublications.org/cgi/comem/fuU/pedlau1cs%3b 108/3/776 (accessed 
07/11/07)

2. W aỉter K. Dilger c. Ibuproíen in hum an miỉk. Br J  ơ in  Pharmacoi 1997; 
44 :211-12.

chddren. An analyãs1 of the outcome of tteatment of 
83 915 chiỉdren found that the risk oí hospitalisation for 
gasữointestinal bleeding. renal ỉailure, or anaphylaxis was 
no greater in children given ibuprofen than in those given 
paracetamol.

1. Lesko SM, Mỉtcheỉl AA. An assessment of the safety oỉ peđỉatnc 
ibuproíen. JAMA 1995; 273: 929-33.

Effects on the blood. Blood dỉsorders including agranulo- 
cytosis, aplastic anaemia,1 pure white-cell aplasia,1 and 
thrombocytopenia3 have been reported in patients taking 
ibuproíen. Fatai haemolytic anaemia occurred in a man 
taking ibuproíen and oxazepam.4

ỉ . Gryíe Cl. Rubenxahl s. Agranulocytosis and apỉastỉc ancmỉa possibly due 
to ibuprofen. Can Med Assoc J  1976; 114: 877.

2. Mamus sw, et ai. ĩbuproỉen-assodated pure vvhite-cell aplasia. N  Engi J 
M td  1986; 314: 624-5.

3. Jain s. Ibuproỉen-induced thrombocytopenia. Br J  Clin Pract 1994; 48: 
51.

4. Guidry JB, et al. Faial autoim m une hemolytic anemia associated with 
ibuproícn. JAMA 1979; 242: 68-9.

Eííects on the cardiovascuiar System. For a discussion of 
the cardiovascular effects of NSAIDs, indudiug ibuproten, 
see p. 105.1.

Effects on the CNS. Aseptic meningiús has occuưed in 
patients taking NSAIDs. A review'‘ of NSAID-related CNS 
adverse eHects summarised 23 llterature reports of NSAID- 
assodated aseptic meningitis; 17 reports involved ibupro- 
fen, 4  sulindac, 1 naproxen, and 1 tolmetin. o t  the 23 
reports, 11 were in patients vvith a diagnosis of SLE. Typi- 
cally the reaction is seen in patients who have just 
restaited NSABD therapy after a gap in their- treatment. 
Within a few hoụrs of restarting the NSAED the patỉent 
develops ỉever, headache, and a stìíí neck; abdominal pain 
may be present. The patient may become lethaigic and 
eventually comatose. Symptoms resolve iỉ the NSAID is 
stopped. It is believẹd to be a hypersensitivity reaction but 
there does not appear to be cross-reactivity between 
NSAIDs.

Simỉlar condusions have also been reported more 
recently.2 After expcrience of 2 cases, a review of the 
literature identiEed 71 episodes of ibuproíen-induced

aseptic meningitis in 36 patients; 22 patients had recurrent 
episodes after repeated ibuproten use. An unđerlying auto- 
immuné connective tissue disorder was noted in 22 patients 
of whom 14 had SLE, 6 had an undiíỉerentiated or mixed 
disorder, 1 had rheumatoid arthriús, and ỉ had Sjõgren's 
syndrome. In most cases, symptoms developed vvithtn 24 
hours of starting ibuproten aỉthough 1 paúent had been 
taking ibuproỉen íor 2 years beíore the onset of symptoms. 
Cross-reactivity was reported in  only 1 patient who had also 
developed asepúc meningitis with both naproxen and 
roíecoxib.

1. Hoppmann RA. et aL Central nervous System sỉde effects of nonsteroidal 
antẫ-inUammatory drugs: aseptic meningiús, psychosis, and cognỉtìve 
dysfunction. Arek ỉntem  Mtd 1991; 151:1309-13.

2. Rodríguex sc .  t í  a i  Charaaerỉstícs of menỉngỉtỉs causeđ by ỉbuproíeiu 
rtport of 2 cases w ith recurrent epìsodes and review of the ỉỉterature. 
Medừừu 2006; 85 :214-20 .

Effeds on eledrolytes. Hyponauaemia has been described 
in padents taking ibuproỉen;1'3 other risk ỉactors such as 
pre-e5dsting renal ìmpairment or use vvith desmopressin 
vvere generâlly present.

1. Btum M. Aviram A. Ibuproỉen ỉnđuced hyponacraemia. Rheumatol 
Rehabil 1980; 19 :258-9 .

2. Rauỉt RM. Case re p o rt  hyponaưemia assotíated wỉth nonsteroidal 
anmnũammatory đrugs. Am J  Med Sà  1993; 305: 318-20.

3. Garđa EBG. tí ãỉ. Hyponatraemỉc coma induced by desmopressỉn and 
Ibuproícn in a vvoman vvith von WUỈebrand's dỉsease. Haemơphiỉia 2003; 
9ĩ 232-4.

Effeds on the eyes. Reversibỉe amblyopia has been 
reported in patients taking ibuproíen.1-2 For reíerence to 
effects on the optie nerve assodated with ibuproíen, see 
p. 105.3.

1. Coỉlum LMT, Bovven DL Ocular sỉde-effects of ỉbuproíen. Br J  
Ophỉhalmol 1971; 55: 472-7.

2. Palmer CAL. Toxỉc ambỉyopia from ĩbuproíen. BMJ 1972; 3: 765.

Effeds on the gastrointesiinal tract. Ibuproỉen may be 
assodated vvith a )ower risk of upper gasữointestinal 
eKects than some other NSAIDs, bũt nonetheless it can 
cause dyspepsia, nausea and vomiting, gasưointestinal 
bleeding, and peptic ulcers and perỉoration. Coliús and its 
exacerbation have occuưed.1'2

ỉ.  Ra vi s, tí  ai. Colỉtỉs caused by non^steroỉdal antỉ-inílammatory dmgs. 
Postsrad Međ J 1986; 62:773-6.

2. Clements D. tí al. Colitìs assodated w ith ibuproỉen. BMJ Ỉ99Ọ; 301:987.

Effeds on the kidneys. Reports oi adverse renaỉ eữects 
vsdth ibuproỉen indude an increase in  serum creatinine 
concentIation,, acute renal íailure,2'4 and nephrotic 
syndrome.7 Cystitis, haematiưia, and interstitial nephritis 
may occur. Acute flank paỉn and reversible renal dyshinc- 
tion has been reported in some patíents treated with ibu- 
proíen.*-’ See alsõ Eííects on Electrolytes, above.

1. '" Whelton A. tí ai. Renal eSeas of ibuproỉen. piroxỉcam, and sulỉndac ỉn
patỉents w ỉth asymptomatỉc renaỉ taiỉure: a prospectỉve. randomtzed, 
crossover comparỉsôn. A m  htíem Med 1990; 112: 568-76.

2. Brandstetter RD, M ar DD. Reversible oiỉgurỉc renaỉ íailure associated 
vvlth ibuprofen treatm enL BMJ 1978; 2:1194—5.

3. Kúnberỉy RP, tí ai. Apparent acute renal ỉailure assoõated wỉth 
therapeutìc aspirín and  ibuproỉen adminỉstratỉon. Anhriùi Rheum 1979; 
22: 281-5.

4. spieno RJ, tí  aỉ. Acute renal (ailure assodateđ vvith the use o ỉ over-the- 
counter ibuproíen. A nn Phcrmaather ỉ  992: 26: 714.

5. Femando AHN. t í  al. Renal ỉaiỉure a ỉte r topical use of NSAIDs. BMJ 
1994:308: 533.

6. Moghaỉ ME. ứ  al. Ibuproíen and acute renaỉ íaỉỉure in a todđler. Arch Dìỉ 
Otỉĩd 2004; 89: 276-7.

7. iustìnianỉ FR. Over-the-counter ibuproíen and nephrotỉc syndrome. 
Arm tntem Med 1986; 105: 303

8. Mcỉntire sc. tí ai. Acute ũank paỉn and reversỉble renal dysỉunaỉon 
assocỉated with nonsteroìdal antỉ-ỉnnammatory drug use. Pediứtria 
1993;92:459-60.

9. W attad A. <t al. A un ique com plication  of nonste ro id a l 
antì-inQammatory drug use. Pediatria 1994; 93: 693.

Effects on the liver. Raised liver transaminase values were 
noted in 3 patients vvith chronic hepatitis c  infection aíter 
taking ibuproíen.1 Values retumed to normal on stopping 
the dntg; the etíect recurred in one patient who vvas re- 
exposed. Other hepatic adverse etỉects reported with ibu- 
proíen indude hepatitis2 and liver lailure.3

See also ESects on the skin, below.
1. Riỉey TR, Smith JP. Ibuproícn-induced hepatotoxỉcỉty in patìents with 

chrorúc bepatitỉs C: a case series. Am J  Gastromterol 1998; 93: 1563-5.
2. Borel L tí  ai. Hépaúte aiguS sévère ap rìs prlse d'ibuprofène. Gasontnteroỉ 

ơ in  Bãi 2001; 25 :430-2 .
3. Rodríguez>GonzáIez FJ. tí aL Orthotopic Hver transplantatỉon after 

subacute liver íaỉlure ỉnduced by therapeutic doses of ìbuproỉen. Am J 
Gastnenunl 2002; 97: 2476-7.

Effeds on the sldn. Rashes may occur during hypersensi- 
tivity reactions although serious dermatologỉcal eííects 
attributed to ibuproíen are rare. Reports of more serious 
eữects have incỉuded Stevens-Johnson syndrome (oíten 
assodated with hepatotoxicity),,•4 photosensitivity,5 and 
bullous leucocytodastic vasculitis.6

1. Stemlỉeb p. Robỉnson RM. Stevens-Johnson syndrome pỉus toxic 
hepadtis due to ibuproỉen. N Y State JM ed  1978; 78: 1239-43.

2. Srívastava M. tí a i  Drug-assođated acute-onset vaníshíng biỉe đ u a  and 
Stevens-Johnson syndrõmes in a child. Gastroatitrology 1998; 115:743- 
6.

The Symbol t  denotes a preparation no longer actively marketed
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3. Taghian M, et ai, Acute vanishing bile duct syndrome aítcr ibuproỉen 
therapy in  a child. J  Pediatr 2004; 145:273-6.

4. H ealth Canada. Ibuproíen: Stevens-Johnson syndrome. Can A d vtn t 
Reaơ News 2005; 15 (3); 3. AJso avaỉlable au http://wvm .hc-sc.gc.ca/ 
đhp>mps/aU_formais/hp{b-đgpsa/pdí/medeỉí/cain-bceLyỉSn3'eng.pdỉ 
(accessed 29/08/08)

5. Bergner T, Pnybiỉỉa B. Photosemitỉxaiỉon caused by ibuproíen. J  Am  
AcadDematol 1992; 26; 114-16.

6. Davỉdson KÀ, et a i  Ibuproíen-induced buỉỉous ỉeukocytodastic 
vasculitỉs. Cutừ 2001; 67: 303-7.

Hypersensìtivity. A ỉatal asthma attack occurred ỉn  a 65- 
yéar-old womán, with adult-onset asthma, 30 minutes 
alter ingestion oỉ ibuproíen 800 m g.1

For other hypersensitìvity reactìons or possible reactions 
see also EHects on the CNS (p. 69.2) and Effects on the Skin, 
p. 69.3.

1. Ayres JG, et a i  Asthrna deaih due to ibuproỉen. Laneet 1987; Ỉỉ 1082.

Meningitis. For reports of aseptic meningitis after use of 
ibuproíen, see EHects on the CNS, p. 69.2.

O verdosage. There was a substantial increase in the num- 
ber of cases of ibuprolen overdose rcported to the National 
Poisons Inlormation Service of the UK in the 2 years aỉter 
its introduction as an 'over-the-counter' medication.1 
Hovvever, no concurrent ỉncrease in severity of poisoning 
was íound and in only 1 of 203 cases was ibuproíen 
thought to have caused serious problems. It vvas con- 
cluded that ibuproỉen appeared to be much less toxic in 
acute overdose than either aspirin or paracetamol. Current 
advíce 15 that doses below lOOmg/kg are unlikely to cause 
toxicity in chiỉdren, whereas elinical íeatures will occur in 
children who have ingested more than 400mg/kg. In 
adultỉ the dose-response e!fect is less dear cut, but those 
who have ingested less than 100 mg/kg are unlikely to 
require ơeatment.

Nonetheless, reports illustrate the complexity of major 
overdosage vvith ibuprolen. A syndrome of coma, hyper- 
kalaemia with cardiac arrhythmias, metabolic acidosis, 
pyrexỉa, and respiratory and renal lailure was reported2 in a 
17-year-old man after major overdosage with ibuprofen and 
minor overdosage with doxepin. Hyperkalaenũa was not 
evident until 14 hours aher hospìtal admission and was 
thought to be due to a combination oí potassium 
replacement for initial hypokalaemia, addosis, muscle 
damage, and ibuproíen-induced renal íailure. A 6-year-old 
child developed3 shock, coma, and metabolic addosis after 
ingestíon of a dose of ibuproíen equivalent to 300mg/kg. 
Treatment consisting of intubation, mechanical ventilatìon, 
fluid resusdtation, gastric lavage, and acdvated charcoal 
proved successỉul. In another report,4 in which a 21-month- 
old child had ingested the equivalent of 500mg/kg of 
ibuprolen, the presenting symptoms were acute renal 
ladure with severe metabolic addosis. The child developed 
tonic-clonic seizures 46 hours aỉter ingestion, w ith 
signiũcant hypocalcaemia and hypomagnesaemia, which 
may have been exacerbated by use of sodium polystyrene 
sullonate and furosemide. The seizures, which could not be 
conơolled vvith diazepam, phenytoin, and phenobarbital, 
ceased on correction of eleorolyte balance.

1. Perry SJ, et ai. Ibuproícn ovcrdose: th e  first two years o( over-the- 
counter saỉes. Hum Toxicoỉ 1987; 6: 173-8.

2. M enries DG. ct a i  Pulm ỉnam  hyperkalaemỉa and  muỉtỉpỉe compUcatỉons 
íoỉỉovvỉng íbuproíen overdose. Mid Tcuãcol Advtne Drug Exp 1989; 4 :4 6 8 -
71.

3. Zuckerxnan GB, Uy c c .  shock, metabolỉc addosis, and coma ỉolỉovvỉng 
ỉbuproỉen ơverđose ỉn a chỉld. A m  Pharmacothtr 1995; 29: 869-71.

4. Aỉ-Harbi NK et a i  Hypocalcemia and hypomagnesemia aỉter ibuproíen 
overdose. A m  Pharmacothtr 1997; 31: 432-4.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, dassihes ibuproỉen as prob- 
ably not porphyrinogenic; it may be used as a drug of first 
choice and no precautíons are needed.1

1. The Drug Database ỉor Acute Porphyria. Avaiỉabỉe au h ttp://w w w . 
drugs-poiphyrla.org (accesscd 23/10/11)

Interađions
For interactions assodated with NSAIDs, see p. 107.3.

Antineoplastics. For the effed of ibuproíen on the metab- 
olism of pemetrexed, see p. 845.3.

Aspirin. It has been suggested that ibuproỉen may reduce 
the caidioprotective eííect of aspirìn but see NSAIDS, 
under Interactìons of Aspirin, p. 27.1.

Lipki reguloling drugs. For a report of rhabdomyolysis 
ahd renal íailure attributed to an interactíon between ibu- 
proíen and dprofibrate. see p. 1325.2.

Musde relaxants. Bacbfen toxidty may develop aher start- 
ing ibuproíen; for further details, see p. 2017.1.

Pharmacokinetics
Ibuprolen is absoibed írom the gasưointestinal ưact and 
peak plasma concentradons occur about 1 to 2 hours aỉter 
ingestion. Ibuproíen is also absorbed on rectal use. It ís 
partially absorbed aíter topical application to the skin; some 
licensed product iníormation State that percutaneous 
absoiption from topical gel is about 5% of that from an 
oral dose form. Ibuproíen ìs 90 to 99% bound to plasma 
proteins and has a plasma halMiỉe of about 2 hours. It is 
rapidly excreted in the urine mainly as metabolites and their 
conjugates. About 1 % is excreted in the urine as unchanged 
ibuprolen and about 14% as conjugated ibuproỉen. There 
appears to be little, iỉ any, distribution into breast milk.

The above hgures reíer to racemic ibuproíen. However, 
ibuprofen’s disposition is stereoselective and there is some 
metabolic converãon of the inactive J?-(-)-enantiomer to 
the active S-(+)-enantiomet, dexibuproíen (p. 43.1). 
Reíerences.
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Preparatìons
Propríehny Preparalions (details are given in Volume B)
Single-ingredient PreparaHonỉ. Arg.: Actron; AcuiHem; Aíebril; 
Atomo Desỉnflamante Ibu; Butidiona; Causalon Ibu; Copiron; 
Dolorsyn; Druisel; Pabogesic Febratic; Fontol; Ibu Evanol; Ibu- 
Novalgina; Ibu; Ibubenitol; Ibucaimin; Ibuder; Ibuỉabra; Ibuỉix; 
Ibuhill; Ibulam: Ibulgia; Ibuman Ibumultin; Ibup; Ibupừac 
Ibupừetas; Ibuprofenix; Ibuproíex; Ibusi; Ibusol; Ibusumalỷ; 
Tbutenk; Ibuxlar; Ibuxim: Ibuzidine; Matrix; Novo Geniol; Oxi- 
but; Pakurat; Ponstil Mujen Ponstin; Ponstinetas; Salivia; Sin- 
dol; Teprix; Tonal; Vefren; Austral: ACT-3f; Actiprofen+; 
Advib . Bmlen; Dúnetapp Pain 6- Fever Reliet Nurolen 
Migraine; Nurolen Zavance; Nurofen; Proven; Raten; Tri-Pro- 
Íen-Ị-; Austria: Adolorin lbuforte; Aktten; Bruỉen; Dismeno! 
Neu; Dolgic Dololort; Duaíent; Duanibu; Ibumetin; Ibutop; 
Kratalgin; Momentcrt; Nurellex; Nurolen; Pedea; ratioDoIon 
Bclg.: Adulíen Lysine+; Advil Monof; Bruíen; Buprophan 
Dolo&n; Epsilon; Extrapan; Ibumed; Ibutop; Malalene; 
Nurolen; Optalidon Nieuwe Eormule; Pedea: Perdoíemina; Per- 
dophen; Perviamt; Spidifen, Braz.: Actiprofen; Advil; Algi-Reu- 
matril; Algìflex: Alivium; Artril; Buprovìl; Buscofem; Dalsy; 
Doraliv; Dorigren; Febsen; Ibuílex; Ibulran; Ibupdl; Ibuproían; 
Ibuvix; Lombalgina; Maxìíen; Motrin; NovaUem; Parartrin; Spi- 
duíen; Uniprolen; Vamib Canad.: Advil; Caldolor, Europrolen; 
Iníants Motrin; Moưin; Novo-Proíen; Pamprin Ibuproíen; 
Choe. Actron; Bediatìl; Deucodol; Dolorub; Esanterm; Fona- 
pa]f; Ibu; Ibucon; Ibupừac; Ipson; Kin; Motrin; Niofen; Pedia- 
proỉen; Pironal; Pyriped; China: AdvỊỊ An Rui Ke ($ ss
%Ỵ. Bang Qi Bei De Fen (Í8S3-); Bti Fen (tẵỹ ); Chil-
drens Motrin (H #); Di Er Nuo EỊlicover 0 f ỉ S); EO-
buỉenJÍ5?Ã3?ÍS$); Fen Su Fenbid (3FÍ!'Í9); Fennikang

Fu Er Da (Ỉĩ/Fii); Fu Er Shuan (4S/FtỀ); Huanshiícn 
(3E±^); Jie Le ( ă í í ) ;  Jịhao ($ỈẾ); JiubaoIen Qin
Fu (^tS); Qing Fen Sai Ke (#ỘT); spedilen (ọ)S)%);
Tai Bao (S $ ) ;  Tĩan Qian Tuen (ÍES); Xin Di Fẹn (ĩk

Xin Wei |StE); Yi Fen Ning {tỀĨĨỲ); Zefen (# 3f); Cz.: 
Advil; Baroct; Bruỉen; Dolgit; Ibalgin; Ibuberb Ibudolor; Ibu- 
max; Iburion; Nuroíen Advancef; Nurolen Stopgrip; Nurofen; 
Pabiprolent; Panaíen; Pedea; Solpaũext; Tomaũext; Urgo-); 
Denm.: Bruỉen; Burana; Fenas'oL' IbumaX’ Ibumetin; Ibumil; 
Ibustar Ibutop; Ipren; Nuroíen; Pedea; Xpri; Fin.: Burana; Ibu- 
max; Ibumetin; Ibusal. Ibutabs; Ibuxin; MIG; Fr.: Advll; Advil- 
caps; AdvilEff; Adviltab; Anadvilt; Antarene Codeine; Antar- 
ene: Biatain-Ibu; Bruíen; Dolgit; Doluque+; Ergbc Douleur et 
Fievre; Expaníent; Gelutene; Hemagene Tailleur; Ibutop; 
Inưalgis; NŨreũex; Nuroíen; Nuroỉeníem; Nurolenỉlash; Nurõ- 
íenpro; Nurofentabs; Pedea; Solufenf; SpedƯen; Spifen; Tibur- 
on; Uplen; Ger.: Advelt; Akưen; Analgin Akut; Ancot; Bia- 
tain-Ibu; Dismenol N; Dolgit; Dolo Sanolt; Dolo-Purent; 
Dolobene Ibu; Dolodoct; Dolorrain; Esprenit; Eudorlin Exua; 
Eudorlin Migrane; Gyno-Neuralgin; Ib-u-ron; ibu-Attritint; 
Ibu-Lysin; Ibu-ratiopharm; Ibu; Ibubeta; Ibudolon Ibullamt; 
Ibuhexal+; Ibutadỷ; Ibutopt; Imbun; Kontagrippt; Mensoton; 
Migranin Ibuprolent; Neuralgin extra; Nurolen; Optalidon 
Ibut; Opturem-ị-; Pedea; Píeil; Schmera-Dolgitt; SpidUen; Taba- 
lont; Tispol Ibu-DD; Trauma-Dolgit; Tussamag Fieber- und 
Schmerztablettén+; Urem; Gr.; Advib Algoben; Brufen; Busco- 
íem; ChrobUen; Drin; Penbid; Focus; Forbiphen; Ibodezil; 
Ibugelt; Ibuspel; Londodaa; Nuroíen; Pedea; Pinator; Rozovin; 
Hơttg Kong: BƯen; Bmfen; Brumed; Conal Ibuprofenf; Ibulac; 
Ibupent; Inlacalm; Maproíent; Neuơopain; Nuroíen; Peroíen; 
Prolen; Rafenf; Schuten; Spediỉen; Synprofenf: Zofen; Hung.:

Advil; Algollex; Dolgit; Ibumax; Ibutop; Melỉen; Nurofen; íol- 
paflexf; Spediíen; India: Alíam; Bren; Bruíen; Cipgesic; Ibru- 
mac Ibu; Ibubid; Ibucon; Ibu{; Ibugesic Ibugin; Ibupal; L)U- 
span; Ibusynth; Inílapen; Mybu; Myoíen; Norswel; Nur ;n; 
Indon.: Anaíen; Aríen; Aithrilen; Buíect; Doỉen; Dololer -F; 
EthUen; Farsiien’ Febrynf; Penatìc Fenris; Iprox; Lexaprol ;n; 
Molen; Nofena+; Ostarin; Priíent; Proíen; Proris; Prosic; Pr >s- 
inab Rhelãíen; Ribunal; Shelrolent; Spedden; Yariven; l í :  
Actiprofen; Advil; Brulen; Bufigenf; Buplex; Easoỉen; Fei o- 
pine; Ibugel; Ibulevet; MeUen; Nuroíen Advance; Nuroít-n; 
Pedea; Phoipain; ProHext; Provin; Israel: Adex; Advil; Artof< n; 
Iboo; Ibuỉen; Ibuleve; Nuroíen; Tiptipot Ibutal; Ital.: Algol' ru 
Antallebal; Antallort; Antalgil; Antalisín; Arỉen; Bruíen; Bus< o- 
fen; Calmine; Cỉbalgina Dol; Cibalgina Due Fast; Cibalginai >r, 
Dolotast; Edenil; GineHon Ginenorm; Ibupas; Kendo; Mome It; 
Momentact; Nurellext; Nurofastf; Nuroĩen; NuroQash; Nui 0- 
solv; Pedea; Siniíev; SpidUen; Sùbupatch; Subitene; Vicks Feb- 
bre e Dolore; Visquo; Malaysia: Biíen; Bruỉen; Ibulac Nurolc n; 
Peroỉenh; Spediỉen; Mex.: ABKI; Acưon; Adivont; Advil; Afl 1- 
sil; Ainext; Aldoíen; Algidol; Bestaíen; Carone; Citalgan; Dat i- 
đl; Days; Dibuíent; Dipofen; Diprodol; Dolprin; Dolproíer 
Dolval; Dolven Eufenil; Febraticf; Fidoin-Q; Ftexafen; Getid' 1; 
Gobrosan; IbuQam; IbuAex; Iíentil; Inpained; Maxilen; Me< i- 
fen; Motrin; Naỉendol; Pro-XB; Proartinalt; Probuxil; Quadra <; 
Realdrax; Ribufenf; Tabalon; ZoafaIet-H; Neth.: Advil; Brule 1; 
Burana; Femapirint; Ibosuret; Nuroíen; Pedea; Rocof; Sarixe 1; 
Spidiíen; Zafen; Nonv.: Brulen; Burana; tbumetin; Ibupro c; 
Ibux; Pedea; NZ: ACT-3; Brufen; Fenpaed; Ibucareỷ; Nurof< n 
Migraine; Nuroíen Tension Headache; Nuroten; Panalen; Ph 
lipp.: Advil; Bruỉent; Dolalen; Dolan; Faspic Genselax; Ibupe I; 
Idyl; Medbulen; Medicol; Midol; Rheuxan; Pol.: Aprofen; Bol - 
netf; Buíenik; Dolgit; Ibalgin: Ibuten; Ibum; Ibupar, Ibupror ; 
Iburion; Kldoỉen; MIG; Nuroíen Migrenolt; Nurofen; Pede ; 
Port: Anadvil; Aríen; Baroc Brulen; Calbrunt,- Dolocyl; Dole - 
mate; Faspic; Fenibuf; Fenpic; Prenidor; Kilen; Lideríei ; 
Moment; Nololene; Norvectan; Nurolen; Ozonol; Pedea; Perdi - 
íen; Sedodint; Soluíen; Solvium; Spidilen; Sporỉen; Tricalm.: 
Tiilene; Zafen; Zip-A-Dol; Rus.: Aldospray (Anaaocnpeỉi); Anrt - 
Cam (AprpoKaM); Boniỉen (EoHHị>eH); Bruíen (EpyệeH); Buran 1 
(BypaHa); Dolgit (HcuinrT); Faspic (Oacnmc); Ibalgin (HSaarHH : 
Ibuten (HổyộeH); Ibuprom (H6ynp0M); Mig (MHr); Nuroíe I 
(HypoộeH); Pedea (iieaea); SoípaOex (ConnaộneKc); S.A fr: 
Adfen+; Advil; Betagesic Betaprofen; Bren; Bnjfen; Dynoler: 
IboDam; IBU; Ibugesic; Ibuleve; Ibumax; Ibưmed; Ibunate: 
Inza; Lenalen; Norílam T; Nurolen; Pedea; Raníen; singapore. 
Bilen; Bruíen; Children's Advil; Ibufen; Ibuleve; Nurolen; Pero 
fen; Sugaten; Zofen; Spain: Advilt: Aldospray Analgesicc 
Aigiasdln; Algidrin; Algiíast; Alogesia; Apừoleno; Aragel; Ani 
calm; Bexistart; Brulen; Dadoselt; Dalsy; Dersindol; Diltix 
DoctrU; Dolencar; Dolorac Dolưa; Doriva)f; Espididol; Espidi 
len; Faaopanf; Femaprint; Feminalint; Fenomasf; Fenospin 
Fiedosinf; Frenatermint; Gelobulen; Geloleno; Gelopiril-t". Ibu 
íarmalid; Ibulen; Ibukey; Ibuniac; Ibuproxt; Ibusúck; Junden 
Levedol; Uderieme; Naríent; Neobrulen; Nodolỉen; Noimodol 
Norvectan; Nurolen; Oberdolt; Optajun+; Paidoỉebril; Pedea 
Pirexin; Ratiodolỷ; Saetib Solvium; Termallenot; Todalgil; Uno- 
dol; Swed.: Alindrin; Brulen; Burana; Ibumax; Ibumetin; Ibu 
zin; Ipren; Nuroten; Pedea; Switz.: Alges-X; Algdon Artofenf; 
Brufen; Contte-Douleurs IL; Dismenol; Dolgit; Dolo-Spediíen; 
Dolocyl; Ecoproíent; Greíen; Ibu; Ibuíen-L; Ibuscentỷ; Ibusiíar 
Iproben; Irfen; Nurolen; Optden; Perskindol Ibuprolen acute; 
Saiidon N; spedilen; Treupel Dolo Ibuprolen; Thai.: Ambuíen; 
Anbifenf; Anuten; Aproíen; Boraten; Borakidt; Brufenf; Bru- 
ỉenin; Bmgin; Bruprin; Brusil; BuOex; Bumed; Bunoỉen; Ceíen; 
Cenbuỉen; Coprolen; Duran; Eufen; Fafen; Faspicf; G-Fen; 
Gesica; Gofen; Greatolen; Heidi; I Fen F; I-Profen; Ibrofen; 
Ibut; Ibulac Ibulex; Ibugan; Ibulúds; Ibulan; Ibulium; Ibuman; 
Ibumax; Ibupaq Junimol; Mano-Bnizone; Nurolen; P-Fenf; 
Pippen; Probuet; Probuíen; Prolen; Proíeno; Rabuíen; Rheu- 
manox; Rumasiant; Riunatưent; S-Pro; Sanofent; Schuíen; 
Sinprolen; Skelan IBt; Spedilen; Suphen; Toíen; Trofen; Tyho- 
fen; Umafenf; Turk.: Advil; Algiíen; Artril; Balaíen; Bebolt; 
Berkoíen; Biophen; Bruíen; Dolgit; Dolven; Gerofen; Ibu-600; 
Ibulen; Kiddyỉen; Nurolen Plus; Nuroíen; PedUen; Proỉen; 
Repozab Rolen; Siyalen; Supraíen; Temsoíent; Ultraíen; 
Upren; VAE: ProBnal; UK: Advil; Anadin Ibuproỉen; Anadin 
Joint Pain; Anadin LiquiFast; Anadin ulua; Arthrofen; Biatain- 
Ibu; Bruíen; Calprolen; Cuproíen: Ebulac Fenbid; Fenpaed; 
Peverien; Galpròíen; Hedex Ibuprolen; Ibmlhalal; Ibufem; 
Ibugel' Ibulevẽ; Ibumousse; Ibuspray; Ibutop Cuprolen; Ibutop 
Ralgext; Libroíem; Mandaíen; Manorỉen; Mentholatum Ibu- 
profen; Migralen; Novaprin; Nurolen Migraine; Nurofen; Obi- 
fen; Orbden; Padfene; Pedea; Phor Pain; PioHext; Rađian-B 
Ibuproỉen; Relcolen; Rúnaíen; U kr .:  Boten (Bo ộ c h ); Cafíetin 
Lady {Kaộệenm JleaH); Dolgit (Hcrnnrr); Ibulen (H6yộeH); Ibu- 
proin (HốynpoM); Ibutard (Hõyrapa); Imet (Hmct); liíen 
(ỊípiỊieH); Nortaíen (HopraộtHỊt; Nuroỉen (HypoặeH); Pedea 
(Ileaea); USA: Advil Migraine; Advil; Anadar; Caldolon Duexis; 
Íbu-Tab; Ibu-4, -6, -8; Ibu; Ibutab; Menadol; Midol Cramp & 
Body Aches; Motrin; NeoProfen; PediaCare chỉldrens Pain 
Reliever Fever Reducer IB; PediaCare Iníants Paỉn Reliever 
Fever Reducer; Saleto-200; Venez.: Advil; Brugesiq Buprodol; 
Dologesic Femicaps; Femmex Plus; Ibucaps; Ibuỉen; Ibuprin; 
Ibutan; Lumbax; Max; Maydol; Mestral; Motrin; Pedibu.

Mubi-ingredienl Preporotions. Arg.: Alỉviagrip; Buscapina Fem; 
Dexprofenof; Espasmo Ibuprofeno; Espasmoũn; Feminity; Gob- 
bigesict; Ibu Evanol Extra; Ibu Evanol Plus; Ibu-Buscapina; 
Ibu-Tetralgin; Ibudolohix; Ibudristan; Ibulem; Ibunastìzob Ibu- 
pirac Fem; Ibupirac Flex; Ibupirac Migra; Ibuxim Fem; Labsyna 
Cafc Labsyna Fem; Mensalgin; Migral n; Roveril; Supragesic 
Teprix Fem: Veíren Flex; Austral.: Dimetapp Headcotd & Flu;

A11 cross-reíerences reler to entries in Volume A
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Nuroíen Colđ fr Flu; Nurolen Plus; Panaíen Plus; Proven plus; 
Raỉen plus; Sudaíed PE Sinus + Anti-inflammatory Pain ReUeí; 
Sudaíed Sinus & Anti-inflanunatory Pain Reìieíỷ; Braz.: Reu- 
plex+; Canad.: Advil Cold & Sinus Nighttime; Advil Cold & 
Sinus PIus; Advil Cold &• Sinus; Advil Nighttime; Analgesic and 
Musde Relaxant Caplcts: Childrens Advil Cold; Cold + Sinus; 
Monin Cold & Sinus; Robax Platinum; Sudaỉed Slnus Advance; 
Summit Ultra; Vicks DayQuil Sinus & Pain Reliet chile: 
Adonat; Artritapsin; Butarưol; Deucodol plus; Dolnix; Dolo 
VVinasorb; DoIo-Niofen; Dolo-Octirona; Dolonase; Ibu Kitadol; 
Ibupirac Compuesto; Ibupirac Flu; Ipson-D; Neo Butartrol; Nio- 
fen Cold HBP; Nioíen Flu; Pirọnal Flu; Precenid; Predual; 
Termo-Niofen; Chỉna: Ai Fei Le (SíPỈR); Bo shu ); Bru- 
stan (S ÍÊ ^); Chen Gong Zai Xin (gị&Wft); De Er (»*K); 
Fenshida (3FtttìẺ); Gan Ning (&*?);Kang Tai Ke Qingi 
lfỊ); Ke Tai Shu (W3Mf); Keluoqu (SlíS-È); Nuo He (®-q ); Pu 
Feng Qing ); Pu Luo Bi Da shuang Ji
ữ);  Si Wẹi Pụ ( S ih it);  Tuoan (Í6ỉc); Ya Ke (!££);: Ỹa Zhou 
Kang (ĩ^MMì: Zaikang (ĨĨM); Cz.: Advil Coldf; Ibu-Hepa; 
Modaten; Fín.: Ardinex; Burana-C; Fr.: Adviltab Rhumet; 
cliplol; Nurofen Rhume; Rhinadvil; RhinureQex; Gr.: Nuroíen 
Cold & Flu; Vickst; Hong Kong: Neuroquickt; Hung.: Advil 
Cold+; AlgoUex-M; Deep Reliet Nuroíen Cold & Flu; Rhi- 
nathiol Cold; India: Abufen-C; Ackst; Actimol-F; AdiQam PIus; 
Alcoíen; Anaílam; Annvell; Arcure; Armix; Arpa; Artiíen Plus; 
Artígesic Bestofen; BestoQame; Bren plus; Breníed; Brenlax; 
Brìílam; Bruace; Brucet; Brufamol-M; Bruíamol; Brufen-MR; 
Brapal; Brustin; Bufex Kld; Buỉex Plus; Bufex-C; Buwín Plus; 
C-Gẹsic Cálpol Plus; Cipgesic Plus; Codistar Plus; Corabiflam; 
Decofed-DS; Dolocrat; Dolomed-MR; Dolomed; Dolomed; DT- 
IbuUam; DualHam; DuoOam Plus; DuoUam; Efen; EmOam Plus; 
Fenceta; Fentrex; FitSam; Flexon-MR; Plexon; Iben Fone; Iben 
Plus; Ibruvon Forte; Ibu-Proxyvon; Ibubid Plus; Ibucet; ỉbudin; 
Ibucon Plus; Ibudol-A Kid; Ibudol; Ibuflamar-P; Ibugesic PIus; 
Ibugesic-M; Ibumac Plus; Ibumet P; Ibumot Ibun; Ibunịi; Ibu- 
par-M; Ibura; Iburic plus; Ibuspan-P; Ibutop; Ibuvvin; Icparíl; 
Imol Plus; Imol; Ipecee; IPM; LederQam plus; Lobain; Lumbril- 
T; Lupiflam-C; Lupiũam; Magadol; Maxoíen: New Artiíen Plus; 
Nuren-Ace; Orthodex Plus; Orthodex; Ospidyne; Osyỉen Plus; 
Oxymark; ParaUax; Parvon Porte; Reactìne Fone; RobiOam; 
Somaũam; Indon.: Aknilt; Arthrilen Plus; Axalanỷ; Bodrex 
Extra; Iremax; LimasỉpỶ; Neo Rheumacyl Neuro; Neo Rheuxna- 
cyl; Neuialgin; Oskadon SP; Proíenab Shelrod-Plusf; ỉrL: Advil 
Cold & Flu; Nurolen Cold & Flu; Nuroíen Plus; Vicks Actìonỷ; 
Israel: Advil Cold & Sinus; Deep Relieít; Nurofen Cold & Flu; 
Nuroten Plus; ItaL: Nuroíen InQuenxa e Ra£freddore; Vicks Flu- 
Actìon; Jpn: Colgen Kovva IB; Mex.: Actron Plus; Algitrin; Bus- 
capina Fem; Carbager-Plus; Dualgos; Euíenil M28; Gelldol-X- 
Press; Sinutab Advancet; NZ: Ibucode Plus; Maxigesic; Nuroíen 
Cold & FIuf: Nuroíen Plus; phũỉpp.: Alaxan; ĂnoQam; Bru- 
stanỷ; Pladexon; Flexan; Plexigesic X-Laxx; Muskelax' Proílex; 
Relievo; Restolax; Selxan; Poỉ.: Acatar Zatoki; Ardinext; Dip 
Rilit; Ibalgin Sport; Ibum Grỉp; Ibum; Ibuprom Zatoki; Metaten: 
Modaien; Nuroỉen Andgrip; Nuroỉen plus; Rus.: Brustan 
(EpycraH); Deep Relieỉ (/Ịhji PHHHỘ); Ibudin (HỂyxnHH); Novigan 
(HoBKraH); Nuroten Plus (Hypoộea ILrnoc); Pentabuỉen 
(rieHTaSyộeH); Theiaílex Advancẽ (Tepaệaecc AoaaHc); S.Afr.: 
Advil CSf; Benylin For Colds; Dentopain Forte; Dentopain: 
Gen-Payne; Ibucod: Ibumol; Ibupain Porte; Ibupain; Lotem; 
Mybucod; Mybulen; Mypaid; Myprodol; Nuroíen Cold fr Flu; 
Nuroíen Plust; Panado Plus; Sinumax Cold & Flu; Sinutab 3- 
Way; Singapore: Nuroten Cold 6- FIu; Spain: Asteíor; Hylưin; 
Ibucod; Neobruíen con Codeina; Nidol; Salvarina; Stved.: Ardi- 
nex; Switz.: Ibuíen-L; Thai.: Alaxan Plt; Bnino; Brustan; 
Cetanị; Dologen; Loíen; Panoỉen; Paraíen; Rumatìfen-Plusf; 
Skelant; Turk.: Dolorin Cold; Iburamìn Cold; Nurofen Cold & 
FIu; VAE: ProXinal Cold Sr Sinus; ProHnal FMf; ProGnal XP; 
UK: Cuproten PIus; Deep Relief; Lemsip Flu 12Hn Lemsip Max 
AU Day Cold & Flu; Lemsip Max All Day Flu Relieí; Lemsip 
Max AU Night Cold & FIu; Lemsip Max AU Night Flu Relieí; 
Lemsip Pharmacy Powercapsf; Non-Drowsy Sudaíed Dual 
Relieí Max; Nurofen A1I Night Cold & Flu; Nuroten AU Night 
Flu Reliet Nuroten Cold & Flu Relief; Nuroten Cold & Flu; 
Nuroíen Plus; Nuroíen Sinust; Nuronìol; Orbiíen Cold 6- Flu; 
Soleve; Solpadeine Migraine; SolpaUex; ukr.: Deep Relieí (íbm 
Pmjihi)>); Ibuprom Sinus (HốynpoM CHHyc)t; Novigan (HoBHraH); 
Tamipul (TaMHnya); TheraUex Advance (Tepaộaexc AoBaHc); 
U S A :  Advil Allergy Sinus; Advil Cold & Sinus; Advil PM; Ana- 
dar Cold & Flu; Childrens Advil Cold; Childrens Ibuproícn 
Cold; Childrens Molrin Cold; Combunoxt; Dimetapp ChUdrens 
Cold & Fever; Dimetapp Sinus; Dristan Sinus; ỉbudone; Mocrin 
IB Sinus; Reprexain; Sine-Aid IB; Vicoproten; Venèỉ.: Brudol; 
Brugesic Plus; Brugesina; Colíene; Femmexultra; Ibucoden.

Phamracopoeial Preparalions
BP 2014: Ibuproíẽn Cream; Ibuproỉen Gel; Ibuproíen Oral 
Suspension; Ibuproten Tablets; Prolonged-release Ibuproten 
Capsules; Prolonged-release Ibuproíen Tablets;
USP 36: Diphenhydramine Citrate and Ibuproĩen Tablets; 
Ibuproten and Pseudoephedrine Hydrochloride Tablets; Ibupro- 
(en Oral Suspension; Ibuproỉen Tabletỉ.

Iguratimod ỊriNNi 

lỊgurạtirriodurn; .T-614; HrypaTMMOA- 
’ỵ~P-[(Methylsutfonyl)amino]-4-oxo-6-phenoxy~4H-l-benzo- 
^'fíyran-3-yl}formamide.
^ > ,^ 2 0 * 5 = 3 7 4 .4  
C4S —  123663-490. ■- 
UNII —  4ỊHY34Y2NV.

P ro ỉíle

Iguratũnod is a đisease-modiỉying antirheumaóc drug
(DMARD) used in the ưeatment of rheumatoid arthritis.
Reíerences.

1, Hara M, et ai. Long-tenn saíety study o ỉ iguratimod in paticncs with 
rheutnatoiđ arthricís. Mođ Rheumatol 2007; 17: 10~16.

2, Ha ra M, et a i  Híữcacy and saỉecy of iguraiỉmod compared w ỉth placebo 
and saIazosulỉapyridỉne ỉn actỉvc rheumatoid arthritis: a conưolỉed, 
muliỉcemer, doubie-biind paraỉlel-group study. Hod Rheumatoỉ 2007; 
17: 1-9.

3. Mucke HA. Iguraúmod: a ncvv discasc-modiỉying antírheum atic drug. 
Drugs Today 2012; 48: 577-86.

4. Ishiguro N, et aL Iguratlmod-Clỉnicaỉ Study Group. Concomicant 
iguratỉmod therapy ỉn patỉents w ith active rheumatoid archrìcỉs despìte 
stable doses o ỉ methotrexate: a randomized, double-blincL placebo- 
controllcd trỉaỉ. Mod Rheumatoỉ 2012;.

Preparations
Proprietary Preparotions (detaỉls are given in Volume B)

Single-ingredient Preparalions. china: Iremod 0 L ^ ír ) ;  Jpn:
Carèram; Kolbet.

lm idazole Salicylate ỊriNN)

Imidaiole, Salicỵlate d'; lmidazoli Salicylas; Salicilato de 
Ịitnidazol; HMMfla30na CanminnaT, 
imidạẹole compoundèd with salicylic acid.
C,oH,oNA=206.2 
CAS —  36364-49-5.
ATC —  N02BA16.
ATC Vet —  QN02BA16.
UNII —  4JVD4X01MJ.

Pra///e
Imidazole salicylate is a salicylic add  derivative (see Aspirin, 
p. 22.2) that has been used in the ưeatment of ỉever and 
inílaininatory respiiatory-tiaa and otorhinolaryngeal dis- 
orders. Imidazole salicylate has been given in oral doses o! 
up to 2.25 g daily in divided doses. It has also been given as a 
rectal suppository and has been applied topically as a 5% gel 
tor the relieí of muscular and rheumatic paín.

Preparations
Proprietory Preporotions (details are gi ven in Voltime B)
Smgle-tngredieot Preparalions. China: Cbulaỉ (ỉtẵ^ỉ); ItaL: Sele- 
zen.

Indometacin IBAN. rtNNi

Indometacina; Indórnètadhãs; Indpmétacine; Indometaci- 
num; Indomẹtacyna;;' Indornetasiịnr; Indometasin; Indo* 
methacin (USAN); Indọméthadn; HHflOMerauMH. 
[l-(4-Chlorobenzoyl)-5-methoxy-2-methylindol-3-yl]acetic 
ãdd. . . ...... ...
C,9H,6CIN04=357£ ..
CAS —  53-86-i. : r:
ATC —  C01EB03; MOỈABOl; M02AA23; SOIBCOỈ.
ATC Vet —  QC01EB03; QMOÌABỌĩ; QM02AA23; QSOIBCO!. 
UNII —  XXEỈCET956.

Phormacopoeios. In Chín., Eur. (seep. vôi), Int.. Jpn, us, and
Viet.
Ph. Eur. 8: (Indometacin). A vvhite or yellow, crystalline 
powder. Practically insoluble in water; sparíngly soluble in 
alcohol. Protect ừom Ught.
USP 36: (Indomethadn). A pale yellovv to yeIlow-tan, 
crystalline powder having not more than a slight odour. It 
exhibits polymorphism. Practically insoluble in water; 
soluble 1 in 50 of alcohol, 1 in 30 of chloroform. and 1 in 40 
of ether. Protect írom Ught.

Stability. Indometacin is unstable in aUcaline solutìon.

Indometacin Sodỉum IBANM, riNNMi 

Indometacina sódica; Indoniétadnẹ Sodique; Indomeịhacin 
Sodiụm :(USAN); ■ Indomethacin. Sodium ;Trihydrate;. ,Natrii 
:lhđofnetadnum; HaTpniặ HniỊOMeTauMHii 
Sodium :l'(4<hlorobenzoyl)-5-methoxy-2-methylindole-3- 
acetate, trihydrate.
C,9Ht5aNNa043H20=433.8 ■■■".;
■ 0 5 —  74252-25-4. •
■ÚNII —  0IMX38M2GG. ' ■

Pharmacopoeias. In us.
USP 36: (Indomethadn Sodium). Protect from light.

IncompaHbdhy. Indometadn sodium injection is reconsti- 
tuted with preservative-free sodium chloride for injectìon
0.9% or preservative-free water for injection. Preparations 
containũxg glucose should not be used; reconstitution at a

pH below 6 may cause predpitaáon oí indometaõn. Visual 
incompatibility has been reported between indometadn 
sodium ỉnjection and to!azoline hydrochỉoride,1 7.5 and 
10% glucose inịection. caldum gluconate, dobutamine, 
dopamine, dmetidine.1 gentamidn suUate, levoUoxadn,3 
and tobramydn sulíate.4 A pH below 6 may account £or 
the visual incompatibility oỉ ìndometadn sodivưn and sev- 
eral of these drugs.

1. Marquardt ED. Vỉsuaỉ compatỉbiỉity of tolazoUne hydrochloride with 
various medỉcatíons during simuỉated Y-sltc iojection. Am J  Hosp Pharm 
1990; 47: 1802-3.

2. Ishỉsaka DY. t í  ai. Vỉsual compatỉbỉlỉty oỉ indoraethadn sodỉum 
trihydrate vvith drugs given to neôrutes by contỉnuous inỉusion. Am J  
Hosp Pharm 1991; 48: 2442-3.

3. Saỉtsman CLr t í  ai. Compatỉbilíty of ỉevoíloxadn wỉth 34 medỉcadons 
during simuỉated Y*site admínỉỉtratioa. Am J  Health-Sytí Pharm 1999; 56: 
1458-90.

4. Thọmpson DF. HcOln NR. ỉncompatỉbỉlity o í inịcctablc ỉndom cthaòn 
with gentam idn sulỉate o r tobramydn suỉỉate. Am J  Hosp Pharm 1992; 
49:836-8.

Stobility. A reconstituted solutìon oỉ indom etadn sodium 
500 miáograms/mL was stable íor 14 days when stored at 
2 degrees to 6 degrees In either the manuíacturei^s origi- 
nal glass vial or in a polypropylene syringe.1

1. Wallcer SE. t t  al. Subillty of reconstituted Indomethacin sodlum 
oỉbydrate ỉn  oríginal vỉals and poỉypropylene syringcs. Am J  Health-Sytí 
Pharm 1998; 55: 154-8.

U se s  a n d  A d m in is tr a t io n

Indometadn, an ìndoie acetic add derivanve, is an NSAID 
(p. 102.3). It is used in musculoskeletal and joỉnt disorders 
induding ankylosing spondylitis, osteoarthritis, rheumatoid 
arthritis, and acute gout, and in peri-artícultư disorders such 
as bursitis and tendinitis. It may also be used ìn  
inflammation, pain, and ọedema foIlowing orthopaedic 
procedures, in mUd to moderate pain in conditions such as 
dysmenorrhoea. and it has been used in the management oỉ 
postoperative pain as an ađịunct to opioíds, and in the 
treatment oỉ fever. Indometadn ís also used as the sodium 
salt to dose patent ductus arteriosus in premature iníants 
(seep.72.2).

The usual inidaỉ oral dose in chronỉc m uscu loskeletal 
a n d  jo in t d iso rders is 25 mg ttvo or three times đaily 
ỉncreased, ư  required, by 25 to 50 mg at weekly intervals to 
150 to 200 mg daily. To alleviate nỉght pain and moming 
stìỉỉness, up to 100 mg of the total daily dose may be given 
orally, or rectally as a suppository, on retiring. Altematively, 
the total daily dose may be given rectally as 100 mg in the 
moming and at night. The total daily combined oral and 
reaa l dose should not exceed 200 mg. In acute gout the 
daily dose is 150 to 200 mg in divided doses until all 
symptoms and signs subside; in dysmenorrhoea up to 75 mg 
daily has been suggested. Modiữed-release preparatìons oỉ 
indometadn are available for use once or tvvice daily. For 
doses in chUdren. see be!ow.

Indometadn ỉs used as 0.1% eye drops to p rev e n t 
m iosis durlng  ca tarac t surgery; the usual dose is 2 drops, 
repeated after 2 hours, on the day beíore surgery, then 2 
drops 3 hours beíore and 2 drops 1 hour belore surgery. To 
prevent cystoid m acu lar oedem a, 1 drop may then be 
instUled postoperatively 4 times daily for 15 days, decreasing 
to 3 times daily thereahen treatment should be continued 
until inUammatory signs have disappeared. A 0.5% eye 
drop is also available for the prevention of miosis and 
inỉlamination associated vvith cataract surgery. Indom etaón 
eye drops are also used In o th e r Inõam m ato ry  eye 
disorders; the usual dose is 1 drop of the 0.1% strength 4 to 
6 times daily untU symptoms are resolved.

Meglumine indometadn and indometadn lamesil, a 
Iipid soluble ester of indometacìn (C34Ỉ1MCIN04S 562.1), 
have also been given for painlul and inllammatory 
conditions. A complex of indometadn and L-arginine, 
knovvn as indoarginine, has also been used.

Administrotion in children. Although indom etadn is not 
licensed in the ƯK for the ưeatment oỉ rheu m atic  d is- 
eases such as juvenile idiopathic arthrítis in children, the 
BNFC suggests an oral dose of 0.5 to 1 mg/kg twlce daily in 
those aged 1 month to 18 years; higher doses may be used 
under spedalist supervision

Indometadn is also used in the treatment of p a te n t 
ductu s  arterlo sus  in  premature inlants; see p. 72.2 íor 
hirther details induding doses.

Bartler'ỉ syndrome. The ưeatment ol Barttei^s syndrome 
can olten be diỉBcult (see p. 1779.3). Blodóng the kinỉn- 
prostaglandin axis with a cydo-oxygenase inhibitor such 
as indometadn improves hypokalaemỉa and other dinical 
leatures (including grovvth retardation) in children vvỉth 
the syndrome.1'5

1. Liuỉeivood JM. t í  aì. Treatmcnt o í chiỉdhoođ Bartte^s syndromc wỉth 
Lnđomethacin. Lanctí 1976; iiỉ 795.

2. Sddeỉ c t í  a i  Pre-pubertal growtb in the hypexprostagỉanđin E 
syndrome. Ptdỉatr Ncphroí 1995; 9: 723-8.

3. Craig JC. PaDc MC. Indom ethadn for renal impaixmcnt ỉn neonatal 
B arũert syndrome. Lanctí 1996:347: J50.

The Symbol t  denotes a preparation no longer actively marketed
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4. Mourani c c ,  ct al. Bartter syndrome in  a neonate: eaiiy  treatmcnt with 
indom ethadn. Pcấiatr Niphrol 2000; 14:143-5.

5. Yaisbỉch MH, eí a i  Barrrer syndrome: beneíỉts and sỉde eữects o ỉ long- 
teral treatmenL Pedĩatr Ntphrol 2004; 19: 838-63.

Diabèles insipidus. Inđom etatín and other prostaglandin 
synthetase inhibitors have been reported to decrease urine 
volume in all types of nephrogenic điabetes insipidus 
(p. 2348.2).
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M alignant neoplasms. In common with some other 
NSAIDs (see p. 104.1) it has been suggested that indome- 
taón might possess some antineoplastic activity.1 Some 
NSAIDs such as indometacin may also be of value for the 
differential diagnosis and the management of neoplastic 
lever, as they appear to  be more eílective in reducing this 
type of íever than against íever associated vvith iníections.2 
Indometadn has also been ttied for the treatment ol {ever 
and flu-like symptoms associated with interleukin-2 ther- 
apy although there has been concem over exacerbation of 
renal toxidty (see NSAIDs, under Interactions, p. 812.1).

1. M ertern wc. tí ai. Eữect oi indom ethadn plus ranltỉdine ìn advanced 
meỉanoma patìents on high-dose interỉeukin-2. Lattert 1992; 340:397-8.

2. Engervaỉỉ p. t í  aì. Antipyretic eííecr of indom ethadn in malignant 
lymphoma. Atía Med Scand 1986; 219: 501-5.

N eonatal intravenirícular haem orrhage. Indometadn has 
been tried prophylactically to prevent the development of 
intraventricular haem onhage in  neonates at risk (see 
p. 1128.3). Several mechanisms have been proposed for its 
possible action induding reduction of cerebral flow as a 
result of vasoconstriction, reduction of oxygen free-radical 
damage, and accelerated maturation of blood vessels 
around the ventrides. Early studies1'3 of the use of indo- 
metacin íor prevention of intraventricular haemoưhage 
produced conílicting results. A subsequent large multicen- 
tre study* (the Indom ethadn Inưaventricular Haemorr- 
hage Prevention Trial, HHP) suggested that indometadn 
coulđ reduce the inddence and severity of intraventricular 
haemorrhage, espedally íor the more severe íorms. Neo- 
nates with a birth-weight of 600 to 1250g vvere given 
indom etadn in a dose of lOOmicrograins/kg intravenously 
at 6 to 12 hours after delivery and then every 24 hours for 
2 àdditional doses. There was. however, concem5 that an 
unusually large mimber of neonates with severe inơaven- 
tricular haemorrhage in the control group might have 
biased the Ẽndings.

A concem with the use of indom etadn is the possibiiity 
that it may produce cerebral ischaemia due to its 
vasoconstrictor action and thereíore increase the risk o{ 
developmental handicaps. Follow-up at 3 years,6 at 4Vi 
years,7 and at 8 years of age* in the iníants induded in the 
HHP study reported no adverse eííects on cognitìve or motor 
development. However, another large multicenơe study’ 
(the Trial of Indom ethadn Prophylạxis in Preterms, TĨPP) in 
extremeIy-low-birtb-weight inlants (less than  lOOOg) 
íound that although indom etadn reduced the inddence oỉ 
severe haemorrhage, it did not improve survival without 
neurosensory im painnent at 18 months. A subsequent 
systematic review'° also conduded that indometadn 
prophylaxis did hot improve survival free of neurosensory 
đisability' although, again, th e  inddence oí severe 
intraventricular haemorrhage vvas reduced.

Purther analysis of the data ữom  the EHP study has 
suggested that indom etadn might reduce intraventricular 
haemorrhage jn boys but ha ve little eữect in girls;11 verbal 
scores at ages 3 to 8 years were also higher in  those boys 
tteated with indom etadn when compared vvith a control 
group of boys treated with saline; no diHerences in scores 
were noted in indom etadn-treated girls and their control 
group. Re-analysis of data Irom the TIPP study12 in 
extremely-low-birth-weight neonates suggested a vveak 
gender diílerence in the eíỉect of indom etadn treatment 
when all primary outcomes such as death, cerebral palsy, 
cognitive delay, and sevexe imraventricular haemorrhage 
were considered; hovvever, w hen outcomes were con- 
sidered individually, there was a sigrúẼcant reduction in 
intraventricular haemorrhage in bóys when compared with 
girls. The authors considered the results to be a consequence 
of an uníavourable eífe« of úidom etadn in girls rather than 
any positive etìects in boys. Any ưue difference in effect 
between the sexes remains to be conhrmed.

Indometadn does not appear to prevent the progression 
of existing haemorrhage.13
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Patent ductus arteriosuỉ. In the íetal drculation the duc- 
tus arteriosus connects the pulmonary artery and the des- 
cending aorta. Aíter binh, various mechanisms, including 
a lall in prostaglandin concenưation, trigger its closure but 
in some inlants the duaus  aneriosus íails to close, a condi- 
tion known as persistent patent ductus aneriosus. This 
condition may be íound in infants vvith congenital heart 
deíeas but is more commonly seen in premature neo- 
nates, espedally those with respiratory distress syndrome.
• Some iníants may be asymptomatic or have only slight 

dinical symptoms and no immediate intervention is 
required. In many cases spontaneous dosure wil) occur 
aỉter several months, or else surgica! ligation may be 
períormed ư dỉnical symptoms persist.

• In some inlants a patent ductus aneriosus is necessary lor 
maintaining some oxygenation of the blood, for example 
in pulmonary artery atresia or transposition of the great 
arteries. These iníants require treatm ent vvith a 
prostaglandin such as alprostadil or dinoprostonc to 
maintain patency of the d uaus  arteriosus until surgery 
can be períormed to correct the mallormation.

• Iníants with haemodynamically signihcant ductus 
arteriosus, signs of hean  íailure, and vvho requừe 
ventilation should undergo tteaưnent to dose the patent 
ductus aneriosus.

Initial m an ag em en t involves fluid restridion, diuretics, 
correction of anaemia, and suppon of respiration. Chloro- 
thiữĩide and Ịurosemide are diuretics commonly used. There 
has been concem that ỉurosemide might delay dosure in 
iníants vvith respiratory disttess syndrome.1-2 A systematic 
revievv3 conduded that this did not seem to be the case, and 
that the diuretic might reduce adverse renal eữects of 
indometadn; hovvever, the evidence for this was limited and 
it was felt that there was not enough evidence to support the 
use of furosemide in inỉants treated vvith indometadn. - 

u  initial tteatment fails to conưol symptoms after 24 to 
48 hours then indometaán is generally given to promote 
closure of the duaus .1'4*4 The benehts of treatment with 
indom etadn as soon as symptoms become apparent, rather 
than delaying treatment until ãgns oi congestive íaílure 
develop, have been debated.7-* Early tteatment may 
signUicantly reduce the morbidities arising £rom a persistent 
patent duaus arteriosus.7 However, delaying treatment 
until the end of the fưst vveek of liỉe can aUow for 
spontaneous dosure and avoid the need of exposing ừiíants 
to the toxic eííects of indometadn.*

Indometadn probably leads to dosure of the ductus 
through inhibition of prostaglandin synthesis. Ít is given as 
the sodium salt in three intravenous doses at 12- to 24-hour 
intervals; each dose should be inỉused over 20 to 30 
minutes. Indometadn sodium injection is reconstítuted 
with preservative-free sodỉum chloride 0.9% for injection or 
vvater ỉor injection; glucose Solutions should not be used 
(see Incompatíbility, p. 71.2). The dose oí indometadn 
sodium (expressed as indometacín) depends upon the age of 
the neonate and the íollovving doses have been suggested 
based upon the age at the Erst dose:
• less than 48 hours old: 200 micrograms/kg initíally 

followed by two hrnher doses of 100 microgiams/kg each
• 2 to 7 days old: three doses of 200micrograms/kg each
• over 7 days old; 200 micĩograms/kg initially íollovved by 

two íurther doses of 250micrograms/kg each
If, 48 hours aíter this course of therapy the ductus remains 
open or re-opens. a second course may be used. but ư this

produces no response (vvhich may be the case in 25% )f 
iníants treated4-9) surgery may be necessary.

Indom etadn has been given orally vvhere the injection is 
unavailable, but absorption of oral indometadn is poor ai d 
incomplete in prem ature neonates.

A decreased need for surgical dosure and reduci d 
recurrences were seen in neonates ìn whom standa d 
intravenous Indometadn therapy was then íollovved 1 y 
maintenance therapy (intravenous índọm etadn 200micri - 
grams/kg daily ío r 'a n  additional 5 days).10 Prolongtd 
therapy using high doses of up to 1 mg/kg as a single do: e 
every 12 hours has also been used with some success in 3 
few inlants who have not responded to Standard regimens. 1 
Sũnilar beneSdal lindings were reported12 in inỉants give 1 
prolonged low-dose indometatín therapy (lOOmicn- 
grams/kg daily for 6 days). An additional beneíit was 3 
lower inddence of adverse eííeas; fewerinfants had a rise i 1 
serum creatinine or urea concentrations. However. 3 
systematic revievv13 has suggested that such regimens are n 3 
more effective than the shorter Standard regimens, an 1 
ỉound an increased rather than đecreased incidence ( f 
adverse elíects (induding a trend lovvards increased risk ( f 
necrotising enterocolitis1'6). Prolonged treatment vvit I 
indom etadn could not be recommenđed.13 Pvophylacti; 
ưeatment or treatment of asymptomatic duaus vvit Ị 
indometacin has been tried in premature íníants. and ther ■ 
is good evidence to suggest that this is ettective in redudn ; 
the risk of symptomatic patent ductus arteriosus ani 
in traventricular haem orrhage (see above) in sucl 
patients;7'14'15 however, prophylactic treatment has no 
been shovvn to signiíicantly reduce the risk of short-tem 
pulmonary complications such as bronchopulm onar 
dysplasia. Systematic revievvs1415 have also íounđ m 
evidence of either benelit or harm in neurologica 
development or other longer term outcomes.

Some otherNSAIDs have also been tried in the treatmen 
of patent ductus arteriosus. A recent systematic revievv' 
lound that ibuprolen vvas as ellective as indometadn, anc 
also reduced the risk of necrotising enterocolitis anc 
ơansient renal impairment. Given its lovver risk of adverse 
effects, the authors suggested that ibuproíen is the drug ot 
choice; hovvever, data on longer term outcomes are needed 
beỉore any recommendations regarding the use of 
indom etadn or ibuprofen can be made. Ibuprolen is also 
ettective when used prophylactically; hovvever, there have 
been reports ol pulmonary hypertension with such use and 
ibuproíen is not recommended.17

Oral therapy with ibuprofen has also been tried.18-19
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Polyhydramnios. Indometacin may be of beneht in the 
management of polyhydramnios (an excessive accumula- 
tion of amniotìc Quid).1'3 Polyhydramnios is a feature of 
the neonatal variant of Baittet^s syndrome (see also 
p. 71.3).

1. Cabrol D, t í  a l  T rcauncni of symptomatic polyhydramnỉos with 
ỉndom ethadn. Eưr J  Obsttí Qynecol Reprod Bioi 1996; 66 :11-15 .

2. Abbyankar s, Salvỉ vs. Indom ethadn  therapy ỉn hydramnios. J  Posigrad 
Med 2000; 46: 176-8.

3. Kriplanì A. t í  ai. Indom ethacin therapy  in che treatm ent oí 
polyhydramnios due  to  placental choríoangioma. J Obstet Gynaeeoỉ R a  
2001; 27: 245-6.

Premature labour. The most cotnmon approach to post- 
poning premature labour (p. 2131.1) w ith drugs has his- 
torically been with a selective beta2 agonist. Hovvever, as 
prostaglandins have a role in  uterine contracúon and cer- 
vical ripening and dilatation, prostaglandin synthetase 
inhibitors such as indom etadn have also been used. Com- 
parative studies1,2 have shovvn that indom etadn and 
ritodrine are equally eữective in inhibiting uterine con- 
traaions and delayỉng delivery in patients in preterm 
labour who have intact membranes and in  whom the 
gestational age is less than or equal to 34 tveeks. In one 
study2 an initiaỉ oral loading dose oỉ indom etadn 50 mg 
was given, íollovved by 25 to 50 mg orally every 4 hours 
until cồntractions stopped and then by a maintenance 
dose of 25mg every 4 to 6 hours. In the other comparative 
study1 ìndom etadn was given as a 100-mg rectal supposi- 
tory foỊlowed by 25 mg orally every 4  hours for 48 hours; 
u  regular uterine contractions persisted 1 to 2 hours after 
the initial suppository, an additional 100-mg suppository 
was given beíore beginning oral therapy. Terbutaline was 
given íor maintenance therapy.

Uníortunately indom etaón can constrict the ductus 
arteriosus,3'5 which may lead to pulmonary hypertension,2 
and has also been assodated with bronchopulmonary 
dysplasia,6 reduced volume of amniotic fluid (oligohy- 
dramnios)2-* and possible renal damage (see Effects on the 
Kidneys, beIow) in the íetus. Another complication is that 
prenatal indom etadn exposure may increase both the 
intídence and severìty oí patent d u au s  arteriosus in 
prem ature iníants,7’* as shovvn by the increased need íot 
post-natal indometacin therapy and surgical ligation in such 
iníants. Hovvever. there is evidence to suggest that there is 
no signihcant increase in the risk of neonatal complications 
in inlants exposed to indom etadn tocolysis when corapared 
with control groups of inỉants who received either no 
treatm ent or tocolysis vvith drugs o ther than indometa- 
rin.’-10

The evidence for any overall beneíit of indom etadn in 
delay ing labour ỉs equivocal,11'13 and it is generally reserved 
as a second-line tocolytic or for use with an intravenous 
tocolytic when an additive effect ỉs required.
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8. H am m ennan c, tí al. tndom ethacin tocotyás íncreasn  post-naial patent 
d u a u s  anerìosuỉ scverity. Abstract: Pediatrìa 1998: 102: 1202-3. Fulỉ 
vcrsion: hup://pediairìcs.aappublication5.org/cgi/contenƯfull/102/5/ 
e56 (accessed 07/11/07)

9. Vermillion ST, Nevvman RB. Recem indum ethadn tocolysis is noi 
assocỉated with neonaial compHcatỉonỉ in preterm  inỉants. Am J  obsttí 
Gynecol 1999: 181: 1083-6.

10. Loe SM. a  ai. Assesâng the neonatal salety of indom ethadn tocoỉysb: 
a systematic tevỉew  wỉth meta.analysís. Obsttt Gynecoí 2005; 106: 
173-9.

11. M acones GA. Robinson CA. Is there justlfĩcatỉon for usỉng ỉndom ethadn 
in  preterm  labor? An anaỉysỉs o t neonau l rỉsks and  bcnehts. Am J  Obsttí 
Gynaol 1997; 177: 819-24.

12. Panter KR, t í  aỉ. The e lted  oí ỉndom ethadn tocolysũ in preterm  labour 
on perỉnatal outcome: a randomỉscd placebo-controlỉed trìal. BrJObstet 
Gynaicol 1999; 106: 467-73.

13. M acones GA. tí  aỉ. The controversy surroundỉng Indom ethadn for 
tocoỉysỉs. Am J obstet Gynetoi 2001; 184: 264-72.

Adverse Effẹcts and Treatment
As for NSAIDs in general p. 104.3.

Adverse effects are more írequent vvith indom etadn than 
vvith many other NSAIDs, the. most common being 
gastrointestứial disturbances, headache, vertigo, diz2iness, 
and lightheadedness. Gastrointestinal perioration. ulcer- 
ation, and bleeding may also occur; rarely, intestinal 
strictures have been reported. Other adveise effects indude 
depression, drovvsiness, tinnìtus, conỉusỉon, insomnia.

psychiaưic disturbances, syncope, convulsions, coma, 
peripheral neuropathy, blurred Vision, comeal deposits 
and other ocular eHects. oedema and weight gain, 
hypertension, haematuria, rashes, pruritus, urticaria, 
stomaútis, alopeda, and hypersensitivity reactions. Leuco- 
penia, purpura, thrombocytopenia, aplastic anaemia, 
haemolytic anaemia. agranulocytosis, epistaxis, hyperglyc- 
aemia, hypoaldosteronism and hyperkalaemia, and vaginal 
bleeding have been repoited. There have also been reports 
of hepatítis, jaundice, and renal failure. Hypersensitivity 
reactions may also occur in aspirin-sensitive patíents. Rectal 
irritation and bleeding have been reported occasionally in 
patíents who have received indometacin suppoãtories.

Adverse eííects assodated vvith the use of indom etadn 
injectỉon in  premature n e o n a te s  may also include 
haemorrhagic, renal, gastrointestinal, metabolic, and 
coaguỉation disorders; pulmonary hypertension, intracra- 
nial bleeding, fluid retention, and exacerbation of inỉection 
may also occur.

Effeds on the blood. There were 1261 reports of adverse 
reactions to indom etadn reponed to the UK CSM between 
June 1964 and January 1973. These induded 157 reports 
of blood disorders (25 íatal) induding thrombocytopenia 
(35; 5 fatal), aplastic anaemia (17; no latalities), and 
agranulocytosis or leucopenia (21; 3 íatal).1 Subsequently, 
the First Report from the International Agranulocytosis 
and Aplastic Anemia Study conhrmed a signỉhcant rela- 
tionship betvveen the use of indom etadn and agranulo- 
cytosis and aplastic anaemia.2 Neuữopenĩạ has aỉso been 
noted in a premature iníant with patent đuctus arteriosus 
aíter use of indometacin.3

Although use of indometadn in 20 vvomen being tteated 
for premature labour did not attect matem al prọthrombin or 
actívated partial thromboplastin time, m atem al bleeding 
time during therapy was increased.4 Hovvever, no cases of 
neonatal intraventricular haemorrhage or m atem al post- 
partum haemorrhage were seen.

1. Cuthbert MF. Axlverse reactions to non-steroidal antírheum atỉc drugs. 
CurrMcd R a  Opin 1974: 2: 600-10

2. The Intematíonai Agranulocytosứ and Apiastic Anemỉa Study. Risks of 
agranulocytosừ and apỉastic anemỉa: a fim  report of chd r reỉation co 
drug u$e vvith spedal reỉerence to anaỉgeâcs. JAMA  1986; 256: 1749-57.

3. Bengtsson B-0S, et a i  Indom ethadn-assoòaced neutropenỉa with 
subsequent Gram-negatỉve sepsis ỉn a prcterm  in ỉanc cause or 
coinddence? J  Perinatol 2006; 26: 381—3.

4. Lunt cc et al. The effecr of indom ethadn tocolysiỉ on m atemaỉ 
coagulatíon ỉtatus. Obstet Gynecoi 1994; 84: 820-2.

Effeds on cerebral blood fk>w. See Patent Ductus Arter- 
iosus under Uses and Administration, p. 72.2.

Effeds on the eyes. Severe and irreversible retinopathy, 
presumably due to long-term ingestion of high doses of 
indometadn occurred in a 33-year-old m an.1 A summary 
of previous literature reports of indom etadn-induced ocu- 
lar effeas indicated that indom etadn' vvas retinotoxic, 
although to what degree was uncertain. For reíerence to 
eííects on the optic nerve assodated vvith indom etadn, see 
p. 105.3.

1. Graham CM. Blach RK. ỉndom eihadn retinopathy: case report and 
revievr. Br J  Ophthaỉmơỉ 1988; 72:434-8.

Effeds on the gastrointestinal tract. Nausea, vomiting, 
dyspepsia, gastrointestinal lesions, and serious reactions 
including gastrointestinal bleeding, ulceration, and per- 
íoration have occurred in patients receiving indometadn. 
Although it is well established that NSAIDs can produce 
adverse effects on the upper gastrointestinal tract, indome- 
tadn  and other NSAIDs can also a tte a  the large intes- 
tines.1 Giving inđometadn to preterm neonates increases 
the risk of small boweI períoration and necrotising entero- 
colitis.2'4 Risk seems to be increased in very-low-birth- 
weight or extremely premature infants.

1. O rcn R. L igum sky M. In d o m eth ac in -in d u cc d  co lo n ìc  ulceration and  
bleeding. Ann Pharmacother 1994; 28: 883-5.

2. Grosíeld JL, et ai. ỉncreased rísk oí necroriũng enterocolitỉs ỉn prem ature 
inỉanti with patenc ductus anerioỉus treated vvith indom ethadn. Ann 
Surg 1996; 224: 350-7.

3. Shorter NA. et aí. Indom ethadn-assodated bowei períorations: a study 
oí possible rísk ỉactors. J  Pediatr Surg 1999; 34: 442-4.

4. Fujii AM. Neonatal necroũring enterocoỉicỉs wỉch imestỉnal períoracíon 
In extremeíy premature inỉants receỉving eariy indom ethadn  treatm ent 
íor patent d u a u s  arteriosus. J  pỊTÌnatoỉ 2002; 22: 535-40.

Effects on the ịoints. For references to concem that 
NSAIDs such as indometacin may accelerate the rate of 
cartilage destruction in  patients with osteoarthritis, see 
Eííects on Bone, under NSAIDs, p. 104.3.

EHects on the Iddneys. Acute renaỉ íailure,1 nephrotic 
syndrome,2 and renal papillary necrosis3 have been 
reported in patients given indom etaón. There have been 
suggestíons that misoprostol might reduce the risk of indo- 
metadn-lnduced renal toxiđty.4-5

Renal únpairment has also occurred in n eo n a tes  given 
indometadn intravenously for patent ductus arteriosus. 
Although rare, and usually reversible, the etiect may be 
serious in neonates w ith pre-existing renal disorders.4

Serious or fatal renal toxidty has been teported in neonates 
exposed to indometadn due to matemal ingestion.7 The 
renal effects of prenatal indometadn may be prolonged.8

1. Chan X  Pataỉ renaỉ ỉaỉỉure due to ỉndom ethadn. Lanett 1987; ih  340.
2. Boỉskỉn L et al. Indom ethadn and the nephrotỉc syndrome. Artn Irtíem 

Med 1987; 106; 776-7.
3. Mitchell H. tí  ai. Indomethadn-induced renal paplỉlary necrosis ỉn 

juvenile chronỉc arthrỉtís. Lanai 1982; ỉh 558-9.
4. Weỉr MR. tí  aỉ. Minimhatỉon of ỉndomethadn-ỉnduced reductìon ỉn 

renaỉ hinctỉon by mỉsoprostoỉ. J  ơirt Pharmacoi 1991; 31: 729-35.
5. Wong F, tí  al. The efỉea oí mỉsoprostoi on indom ethadn-tnduced renal 

dyshinction ỉn weIl-compensated drrhosis. J  Hepatol 1995; 23: 1-7.
6. Cunolin L  tí  ai. NSAID-ỉnduced nephrotoxirìty from the íetus to the 

child. Drug Saỷêty 2001; 24: 9-18.
7. van der Heijden BJ, tí at. Penistent anuria. neonataỉ death. and renaỉ 

microcystic lesỉons after prenatal exposure to indom ethadn. Am J  Obstet 
Gyneai 1994; 171:617-23.

8. Butler-0'Hara M. D'An gio CT. Risk of persistent renal insuỉBtíency in 
premature ỉníants ỉollowing the prenatal use o ỉ ừidom ethadn ỉor 
suppression of preterm labor. J  Perinatoi 2002; 22: 541-6.

Effects on the liver. Cholestasis occuưed in a 52-year-old 
woman several days aíter starting indometadn;1 liver 
íunction values retumed to normal once indometacin was 
stopped.

I .  Cappeìỉ MS, et al. Indom ethadn-assodated  choleitasỉs. J  Cỉirt 
Gastroenterol ỉ 988; 10:445-7.

Hypersensítivity. Hypeisensitivity reactions including 
acute asthma have been reported after use of indom etadn 
suppositories,1 eye drops,2 or capsules3 by patients who 
were aspirin-sensitive or had a history oi asthma.

1. Timpcrman J. A taial aỉthm adc attack followtng admỉnisơalion ot an 
ỉndomechadn suppository. J  PoraaicMed 1971; 18: 30-2.

2. Sheehan GJ, tí ai. Acute asthma attack due to ophthalmic indom ethadn. 
A m  Intem Mai 1989; 111: 337-8.

3. iohnson NM. t í  at. Indomethadn-induced asthma ỉn aspirin-sensitive 
patíents. BMJ 1977; 2: 1291.

Precautions
As for NSAIDs in general, p. 107.1.

Indometacin should be used vvith caution in patients 
wỉth epUepsy, parkinsonism, or psychiatric disorders. 
Dizziness may affect the períormance of skilỉed tasks such 
as driving. Patients on long-term indom etadn therapy 
should be examined regularly for adverse e&ects, and the 
BNF particularly recom mends periodic blood and 
ophthalmic examinations. Reaal use should be avoided in 
patients with proctitis and haemorrhoids.

In addition indometadn should not be given to 
neonates with untreated iníection, with signihcant renal 
impairment, or vvith necrotìsing enterocolltis. Iníants who 
are bleeding (espedally gastrointestinal bleeding or 
inưacranial haemorrhage) or who have thrombocytopenia 
or coagulaấon deíects should not be given indom etadn and 
thtíse receiving indometadn should be monitored during 
treatment for signs of bleeding. Electrolytes and renal 
tunction should also be monitored and ií anuria or marked 
oliguria is evident at the time of a scheduled second or third 
dose. it should be delayed until renal hinctỉon has retumed 
to normal.

False-negative results in the dexamethasone suppression 
test have been reported in patients taking indometadn.

Breast feeding. Convulsỉons in a one-vveek old breast-íed 
iníant appeared to be assodated with matemal ingestion 
of indometacin;1 the child had normal motor and mental 
development at the age oỉ 1 year and seizures had not 
recurrẽd.

Indometacin has been detected in breast milk, but some 
wotkers2-3 and the BNF consider that the am ount is too 
small to be harmíul to a breast-fed iníant. The American 
Academy of Pediatrics4 also States that indometadn is 
usually compatible with breast feeding despite acknovyl- 
edging the above case report of convulsions. However, 
licensed product information recommends that indometa- 
dn  should not be used in nursing mothers.

1. Eeg-01ofsson o . tí  aì. Convulsions in a breast-fed infant aỉter m atemaỉ 
indomethacỉn. Larưet 1978; U: 215.

2. Beauỉac-Baiỉlargeon L, Alỉard G. Distribution of indom ethadn in hum an 
milk and estỉmation of its mỉỉk to plasma ratio in viưo. Br J  Cỉin 
Pharmacol 1993; 36: 413-16.

3. Lebedevs TH. tì  ai. Excretỉon of indom ethadn ỉn brea5t mỉlk. Br J  Qin 
Pharmaal 1991; 32:751-4.

4. American Academy of Pedlatrics. The transíer of drugs and  other 
chemicalĩ into bum an milk. Ptdiatria 2001; 108:776-89. [Retlred May 
2010Ị Correctỉon. ibid.; 1029. Aỉso available at: http://aappoỉỉcy. 
aappúbUcatỉons.org/cgỉ/content/hiỉl/pedỉatrics%3bỉ08/3/776 (ảccessed 
07/11/07)

The eideHy. After a study1 of the pharmacokỉnetỉcs of 
inđometadn in the elderly it was suggested that the main- 
tenance dose of tndometadn in elderly patìents should be 
reduced by 25%. The total dearance of indom etađn in 
elderly subjects had been reduced when compared with 
that in young subjects; this was thought to be due to 
reduced hepatic metabolism in the elđerly.

1. Oberbauer R. t í  a i  Pharmacokỉnetỉcs of ỉndom ethatín in the ẹỉderỉy. ơ in  
Pharmaeokintí 1993; 24: 428^-34.

http://aappo%e1%bb%89%e1%bb%89cy
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Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyiia Centre Svveden, dassihes indom etadn as 
possibly porphyrinogenic; it should be used only when no 
safer altematỉve is avaỉlable and precautions should be 
consỉđered in vulnerable patìents.'

1. The Drug Database ỉo r Acute Porphyria. AvaOabỉe ac  htỉp://w w w . 
dmgs-poiphyria.org (accessed 23/10/11)

Pregnancy. See Premature Labour under Uses and Admin- 
istration, p. 73.1.

Interadions
For interactions assodated with NSAIDs, see p. 107.3.

Anti-inflanunatory doses of aspứin decrease indom etadn 
blood concenơatìons by about 20%. DiHunisal decreases 
the renal dearance and increases plasma concentrations oỉ 
indometadn. Use of diHunisal vvith indom etadn has also 
resulted in ỉatal gastrointestinal haemorrhage, and the tvvo 
should not be used together. Plasma concentrations of 
indom etadn are likely to be increased in patients receivlng 
probenedd.

Antìbacterials. Indometadn has been reported to increase 
plasma concentrations of aminoglycosidts.

Antípsychotics. Severe drovvsiness and conỉusion have 
been reported in patients given haloperidoỉ with indometa- 
d n .1

1. Bird HA, et aì. Drowsiness due to haỉoperidol/ừidomethatín in 
combinatíon. lancet 1983; i: 8 30 -ỉ.

Bone modulating drugs. Indometacin has been reported 
to  increase the bioavailability of tiludronate, see p. 1192.3.

Desmopressin. The eữect of desmopressin may be 
enhanced by indometadn.

Digoxin. In addition to ỉncreasing digoxin serum concen- 
trations (see p. 1358.1), combination oí digoxin with indo- 
metacin has been reported to reduce the halí-Iife of the 
latter in premature neonates (see Half-life under Pharma- 
cokinetics, belovv).

Porasympalhomimetics. Licensed product inlonnation for 
acetylcholine chloiide ophthalmic preparations has stated 
that there have been reports that acetylcholine and carbachol 
have been ineffective when used in patients ơeated vvith 
topical (ophthalmic) NSAIDs.

Pharmacokinetics
Indometadn is readily absorbed bom  the gasưointestinal 
tr a a  in  adults; peak plasma concentrations occur about 2 
hours after a dose. Absorption may be slovved by food or by 
aluminium- or magnesium-containing antadds. In pre- 
m ature neonates, absorption of oraJ indom etadn is poor 
and incomplete. The bioavailability oỉ rectal suppositories in 
adults has been reported to be comparable with or slightly 
less than the bỉoavailability with oral dosage fonns.

Indom etadn is about 99% bound to pỉasma proteins. ỉ t  is 
đistributed into synovial ũuid, the CNS, and placenta. Low 
concentrations have been distríbuted into breast milk. The 
tenninal plasma haU-Uỉe has been reported to range from
2.6 to 11.2 hours in adults. The terminal haU-lUe in 
neonates has been reported to be between 12 and 28 hours 
(see also below). Indom etadn is metabolised in the liver to 
its glucuronỉde conjugate and to desmethylindomethadn, 
desbenzoylindom ethacin, desm ethyl-desbenzoylindo- 
m ethadn, and to their glucuronides. Some indometacin 
undergoes N-deacylation. Indometadii and its conịugates 
undergo enterohepatic drculation. Excretion of indometa- 
d n  and its metabolites is mainly in the urine with lesser 
amounts appearing in the ỉaeces.

Reíerences.
ỉ .  Moise KJ, et al. Placental ưansíer of indom ethatín ỉn the hum an 

pregnancy. Am J obstet Gyrucoỉ 1990; Ỉ62ỉ 549-54.
2. M annỉỉa A. et al. Plasraa and cerebrospinaỉ Huid concemrations oi 

inđom ethadn ỉn children after Intravenous administraúon. J Clứỉ 
PhứTĩTUKOÌ 2007; 47: 94-100.

The plasma haU-híe of indom etadn in premature 
inỉants can be variable but appears to be inversely propor- 
tional to post-natal age and sveight.1'2 One population 
model suggests that for an iníant oi 1.17kg, halỉ-Uỉe 
would be 22.3hours at a post-natal age of 8 days, but
16.1 hours at 25 days (and only 11.2hours if also receiving 
digoxin).2

1. VViest DB, et ai. Population pharmacoldnetics oí ỉntravenous In d o  
m ethatín  in neonates w ỉth symptomaric patent ductús aneríosus. Clin 
Pharmacoỉ Thtr 1991; 49: 550-7.

2. Smytb JM  et aĩ. ỉntravenous ỉndometacỉn in preterm tníants w ith 
symptomadc patent ductus anerỉosus: a populatíon pharmacokinetic 
study. Br J Clin Phamaeoỉ 2004: 38*. 249-58.

Preparatíons
Proprietary Preporations (detailỉ are given in Volume B)

Single-ingredient PrepomHont. Arg.\ Agilex; IM 75; Inđogesic; 
Indotex; Klonametadna; AustraL: Arthrexin; Indodd PDA; 
Indodd; Austria: Indobene; Indodd; Indocollyre; Indomelan; 
Luiũex; Belg.: Dolddium; Indodd; Indocollyre; SportAex; Braz.: 
Agilỉsin; ỉndodd; Canad.: Indodd PDAf; Novo-Methacin; Nu- 
Indo; Pro-lndo; Rhodacinet; Ọiũr. Flexono; Moviflex-h China: 
BỊ Nuo (& *); Di Kẹ Shị (» :£ * ) ; He Un Kou Fu Ye («1S n ®  
&); Indocontin (# ÍÈ T ); Lu Qi (BSf); Meidaxin (ft& ir); 
Patecs (íftjtí9); Cz.: Elmetadn; Indobene; Indocollyre; Vonum 
Cutan; Denm.: Coníortid; Fin.: Indoddt; Indometin; Fr.: 
Chrono-Indodd; Indodd; Indocollyre; Ger.: Indo EDO; Indo 
Top; Indo-paedỷ; Indo; Indocolin Indomet-ratiopharm; Mobilat 
Schmenspray; Rheubalmin Indo; Gr.: Alardin; Algibron; Bavi- 
lon; Begincalm; Bonatol; Cindol; Dolcispray; Dolopas; Forta- 
thrin; Frangenon; Hastel; Indodd; Indocontin; Indomethol; 
Intobutaz; Intomin; Itapredin; Labestran; Nuricon; Reumatíd; 
Reumadolor; Reumastop; Rheumaíar: Hong Kong: Arthrexint; 
Indocapt; Indodd; Indodn PDA; Indocollyre; Indoxen; Metha- 
dnf; Hung.: Elmetadn; Indobene; Indocollyre: India: Artisid; 
Ducain; Ididn; Indocap; Indodd; Indoflam; Indoriv; Inmedn; 
Inodn; Microdd; Indon.: Dialon; M.: Flexin Continust; Indodd 
PDAf; Israel: Indocin; Indocollyre; Indomed; Indotardt; Indo- 
vis; Ital.: Indodd; Indocollirio; Indom; Indoxen; Liometacen; 
Metacen; Jpn: Catlep; ldomethine; Iníree; Inteban; Malaysia: 
Indo; Indomen; Mex.: Antalgin; Anaxol; Biometadn; Draxil; 
IndaAex: Indocarsilt; Indodd; Indoman; Indỡlrin; Iialon: Mali- 
val; Meíazil; Soltadnaf; Stratasin; Neth.: Indodd PDAf; 
Indoddt; Indocollyre; Norw.: Confortidf; Indoddt; NZ: 
Anhrexin; Indodd PDA; Rheumadnt; Philipp.: Iníree; Vi-Gel; 
Pol.: Elmetadn; Indocollyre; Metìndol; Port.; Autritis; Dolo- 
vinf; Elmetadn; Indodd; Indocollyre; Reumadde; Rus.: Indo- 
collyre (Hhaokojuihp); lndomin (HHaOMHH)t; Indovis (Hiuobhc); 
Metìndol (MeraHflOJi); S.Afr.: Acuflex+; Adco-Indogel; Aíla- 
mint; Amdodn; Arthrexin; Betadn; Elmetadn; Pamethacin; 
Plamaiett; Flamedd: ỉndodd; Mediílex; Methocaps; Nisaid; 
Restameth-SR; Singapore: HD-Methadn; Indo; lndocap;
Indodd; Indodn; Indocollyre; Indomem Methadd; Spain: Ali- 
viosin; Artrinovo; Flogoten Inadd; Indolginat; Indonilo; Reu- 
sin; Swed.: Coníonid; Indomeet; Switz.: Bonidont; Elmetadn; 
Indodd; Indophtal; Thai.: Ammi-Indocin; Andorit; Dodn; 
Elmego; Elmetadn; IDC; Incosit; Indo-Mathadnf; lndo-Trust- 
man; Indo; Indoddt; Indodn; Indocollyret; Indoman; 
Indomed; Indometh; Indometin; Indono; Inflamatef; Inthadne; 
Liometacent: M-CIN; Meúndo; S-Dodd; Satogesic Zonema; 
Turk.: Endol; Endosetìn; Indodd; Indocolir; Inomet; VAE: 
Rothadn: UK: Indodd PDA; Indodd; Indolar SR; Pardelprin; 
Rứnaddt; Slo-Indo; Ukr.: Indocollyre (HHaoxojuiMp); Metindol 
(Menniaoa); USA: Indodn; Indodn; Venez.: Cevimin; Elmeta- 
cin; Indodd.

MuhHngredient Preparalions. Austria: Vonum; China: Ai Mei 
Xing (S U # ) ; Compound Indometadn (S ^^l•SkS #); Vante- 
línkovva Fin.: Indalgin; Fr.: Indobiotic: Hong Kong:
Artrolin-F+; India: Inmedn-P; Hat: Di&netre; Jpn: Vantelin; 
Mex.: Ardosons; Artrìdol; Anridol; Deximet; Indarzona; Malival 
Compuesto; Morlan; Reupat; Port: Indobiotic; Rus.: Indovasin 
(HHfloaa3Hu); Spain: Artrit; Fiadnt; Thaũ: Dometa; Sancago; 
Turk.: Indobiotic; ukr.: Indovenol (HHaoBCROA).

Phannacopoeiol Preparationa
BP 2014: Indomeudn Capsules; Indometadn Suppositories; 
USP 36: Indomethadn Capsules; Indomeihacin Extended- 
release Capsules; Indomethadn for Inịection; Indomethadn Oral 
Suspension; Indomethadn Suppositories; Indomethadn Topical 
Gel!

I n f l i x i m a b  IBAN, HNNị

cA2; CenTNF; Iníliksimab; Iníliksimabi; lnfliximabum; 
klHỘnnKcnMaố.
Irínmunoglobulin G (human-mouse monoclonal cA2 heavỵ 
Chain anti-human tumor necrosis factor), disulíide with 
human-mouse monodonal cA2 light Chain, dimer.
CAS—  170277-31-3.
ATC — L04AB02.
ATC Vet —  QL04AB02.
UNII —  B72HH48FLU.

Uses and Administration
Intliximab is a chimeric monoclonal antibody to TNF o, a 
pro-inílammatory mediator. Elevated levels of TNF have 
been íound in the aííected tissues and tluids of patients with 
rheumatoid arthriris, ankylosing spondyliũs. and psorialic 
anhritis, and Crohn's dlsease and ulcerative colitis. Elevated 
THF levels are also íound in psoriatic plaques. InHiximab is 
described as a biological disease-modiíyỉng antirheumatic 
drug (DMARD).

Iníliximab is given by inưavenous inhision over a usual 
period of not less than 2 hours; shorter ìníusion times have 
been used in some patientỉ with rheumatoid arthriris (see 
below for íurther details).

Inílixũnab is used vvith methouexate in the management 
of moderate to severe. active rh eu m ato id  a r th r itis  
(p. 75.2). In the UK it is licensed fot use in patients who

have had an inadequate response to Standard DMARIIS 
although, in  severe Progressive cases, it may be used n 
patíents not previously treated vvith methotrexate or o th  :r 
DMARDs; in the USA it may be used íor ưeating ear y 
rheumatoid arthritís. Inũbdmab is given ỉn a dose lí 
3 mg/kg, repeated at 2 and 6 weeks, then every 8 weel :s 
thereaỉter. For the first 3 doses inAiximab should be inhise d 
for at Ieast 2 hours; however, UK licensed produ t  
iniormation suggests that subsequent iníusion times may t  e 
reduced to a minimum períod of 1 hour in  those wh 3 
tolerate the initial inhisions. A dinical response is usuaĩi Y 
achieved within 12 weeks of startỉng ưeatment. Patien s 
vvith an inadequate response during this petiod or who lau t 
relapse may beneỉit by increasing the dose: in the UK, ỉ 
maximum dose oí 7.5 mg/kg every 8 weeks (with increast s 
made in steps of 1.5 mg/kg) is recommended vvhereas, in th ; 
USA, a m axim um  dose of lO m g/kg is alIowe<. 
Altematively, a dose of 3 mg/kg may be given as ohen i  5 
every 4 weeks in such patients. Continuing therapy in th o s: 
vvho show no response vvithin the first 12 vveeks < f 
treatment or aher dose adjustment should be careíull > 
reconsidered: in the UK NICE recommends that inỉlixima ) 
be withdrawn if there is no adequate response vvithin i 
months of starting treatment.

Inỉliximab is used in the treatment of severe, aa iv  : 
C rohn's d isease (see InOammatory Bowel Disease, p. 75 .11 
unresponsive to conventional treatment; in the USA, it i : 
also licensed for use in moderate disease. Patients may b 1 
given an initial single dose of 5 mg/kg. This may be lollovve 1 
by a maintenance regimen of additional inỉusions c ; 
5 mg/kg at 2 and 6 weeks aher the initỉal infusion and the: 
every 8 vveeks thereafter, or the drug may be readministere 1 
when signs and symptoms of the disease recur (but se 
below). UK licensed product inform ation does n o : 
recommend lurther doses in patients who are unresponsiv 
after the ũrst 2 doses; in the USA, a patient is not considerei 
to be unresponsive until 3 doses have been given. U: 
product iníormation also suggests that doses of up ti* 
10 mg/kg may be used in patients who relapse aíter an initia 
response. A similar regimen is used in patients witl 
listulising Crohn's dỉsease although therapy should not b' 
consìdered ineííective until aíter the third dose o 
inSiximab. Iníliximab is also used in the treatment o 
moderate to severe, active u lc e ra tiv e  co litis  (set 
Inữam m atory Bowel Disease, p. 75.1) in patient 
unresponsive to conventional therapy; the recommendec 
dose is 5 mg/kg given in a regimen similar to that used fo: 
Crohn's dỉsease (see above). Therapy should not bí 
considered ineheaive until aíter the third dose ol 
iníliximab.

In the treatment of active ankylosing  spondy litis  (see 
Spondyloarthropathies, p. 75.2), UK licensed produo 
inỉormation recommends that inĐiximab should only be 
used in patients with severe disease who have had an 
inadequate response to conventional ưeatment; however, 
in the USA it may be used in early treatment. The initial 
dose is 5 mg/kg, repeated at 2 and 6 vveeks and then every 6 
to 8 weeks therealter; u  there is no response after 2 doses nc 
further treatment should be given.

Inhiximab is also used in the treatment of active and 
Progressive p so rỉa tỉc  a r th r itis  (see Spondyloarthropa- 
thies, p. 75.2); in the UK, its use is lũnited to patients vvho 
have had an inadequate response to Standard DMARDs but. 
as beíore, us licensed p rodua mtormatíon allovvs earlier 
use. In the USA, it may be given vvith or vvithout 
methotrexate; hovvever, UK product inionnation only 
recommends use without methoữexate in those padents 
who are intolerant ol, or have conưa-indications to, such 
ưeatment. It is given in a single dose of 5 mg/kg, repeated at 
2 and 6 vveeks and then every 8 vveeks thereafter. Guidance 
issued by NICE in the UK recommends that treatm ent with 
inũiximab is stopped after 12 weeks in those w ho show an 
inadequate response.

Iníliximab is used in the treatment of severe p laque 
psoriasis (p. 75.2) in patients unresponsive to, or intolerant 
of, conventional systemic therapy induding photoche- 
motherapy; in  the UK, it is also licensed for use in moderate 
dỉsease. InHiximab is given in a dose of 5 mg/kg, repeated at 
2 and 6 vveeks, then every 8 vveeks thereafter. Treatment 
should be stopped aíter 14 vveeks (4 doses) in patients who 
shovv no respõnse.

If the signs and symptoms of rheumatoid arthritis or 
Crohn’s disease recur iníliximab may be readministered ư 
vvithin 16 vveeks of the last inhision. R eadm in istra tio n  
aíter a drug-free interval of more than 16 vveeks may be 
assodated with an increased risk of deỉayed hypersensitivity 
(see Delayed Reactions, p. 76.3) and consequently is not 
recommended. Recommendations regarding the read- 
minisưation of inHiximab for other indications (other than 
those detailed above) have not been established. Umited 
data bom  readministration with a single dose of iníliximab 
in psoriasis atter an interval of 20 weeks suggest reduced 
e£ficacy and a higher incidence of mild to moderate infusion 
reactions vvhen compared with the initial regimen.

For details of inĐiximab use in children, see p. 75.1.

All cross-reíerences reíer to entries in Volume A
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Administration in children. Inũiximab is licensed íor use 
in moderate to severe, active Crohn's disease and ulcer- 
ative colitis in children aged 6 years and over who have 
not responded to conventional therapy, or who have 
contra-indication for or are intolerant of such treatments; 
doses are the same as those used in  adults (see p. 74.2). In 
the treatm ent of Crohn's disease, UK licensed product 
iníormation suggests tha t the dosage interval may be 
adjusted to maintaín any benehts; hovvever, íurther treat- 
ment is unlikely to be of use in patìents not responding 
withứi the ŨTSt 10 vveeks. In ulcerative colitis, íurther 
ưeatm ent is not recommended in those who do not 
respond within the first 8 weeks.

Although unlicensed for such use In the UK, inAbdmab 
has also been used in  children wỉth Sstulising Crohn's 
disease; the BNFC recommends tha t those aged 6 to 18 years 
may be rreated vvith the same dosage regimen that is used 
for this indicatìon in adults (see p. 74.2).
Asthma. TNF inhibitors such as inUixúnab have been 
investigateđ in the treatm ent of reíractory asthma 
(p. 1195.2).u  There is some evidence that only a minority 
of padents vvill respond to such therapy, and that the ben- 
eflts and risks must thereíore be careíully assessed.2

1. Erin EM. t í  a l  The eổects of a monodon&ỉ antibody directed agaỉnst
tum or necrosis íacior- a ỉn  asthma. Am J  Respir Crừ Can Med 2006; 174: 
753-42. '  ___

2. Brỉghiỉing c .t íấ l .  TargetingTNT-alptaa: a noveỉ tberapeutic approach ỉor 
asthma. J  Aỉỉergy CUn Ịmmunoỉ 2008; 121: 5-10.

Hidradenitis 5uppurotiva. TNP inhibitors such as inflixi- 
mab and adalimumab have been useđ1'1 vvith some suc- 
cess in the treatment of hidradenitis suppurativa, a chronic 
skin disease characterised by purulent inílammation of 
ocduded hair íollides and sebaceous glands typically in 
intertrìginous areas such as the axiUae and groin.

1. Hãsìuữd p. t í  al. T reatm ent of hidradenitis suppuratíva w ith tum our 
necrosis íactor- a inhibicors. Acta Dtrm Venertơỉ 2009; 89: 595-600.

2. Kứnbaũ AB, t í  aL Adalỉmumab íor the treatm ent o í moderate to severe 
hỉdradenỉtls suppuradva: a  paraỉỉeỉ randomized tiíal. Antt btíem Med 
2012; 157:846-55.

3. van Rappard DC. tí ai. The oữ-Ubel treatm ent of severe hỉdradenitỉs 
suppuratỉva w ith TNF- a  inhíbitors: a systematic revievv. J  Dơmatoiog 
Trtat 2013; 24: 392-404.

InAammatory bowd disease. Inỉliximab is used in adults 
for the ơeatm ent of Crohn*s disease1'4 and ulcerative col- 
itìs2-7'9 (p. 1811.3); it is also used in children.10-13

In the treatment of ulceratìve colitís, guidance ìssued by 
N1CE recommends against the use of inHixiinab in subacute 
manifestations of moderately to severely active disease 
(dehned as that vvhich vvould normally be managed in an 
outpatient setting, and dọes not requữe hospitalisadon or 
the consideration oí urgent surgical intervention).14 In the 
treatm ent of acute exacerbations of severely actíve 
ulcerative colitis, NICE guidance recommends use of 
inĐixlmab only in patients in whom ddosporin is 
contra-indicated or dinically inappropriate; othenvise, it 
should only be used for such treatment in the context of 
dinical stuđies.15

1. Siddỉquỉ MAA, Scott Lí. InQỉximab: a review of ỉts use ỈĐ Crohn's dỉsease 
and rheumatoid arthritis. D rup  2005; 65: 2179-2208. Correaion. ibid. 
2006; 66: 1359.

2. Rutgeenỉ p. t í  a i  Review artỉde: inAixi/nab therapy ĩor ỉnilanunatory 
boweỉ dỉsease—seven y ean  on. Aliment Pharmacoỉ Thơ  2006; 23: 451- 
63.

3. Osterman MT. Lichtensteỉn GR. Inílixỉmab in QstulUing Crohn'5 disease. 
Gasữventeroỉ Qin North Am  2006; 35: 795-820.

4. Etchevcre MJ. tí  at. o pòm m ng  the use oí tum our necrosỉs ỉactor 
inhibitors in Crohn's disease: a practical approach. Dmgs 2010; 7 0 :109- 
20.

5. NICE. Inũiximab (revíew) and  adaỉimumab for the treatm ent of Crohn's 
disease (incỉudes 3 review oỉ N1CE technology appraisaỉ guidance 40): 
Technology Appraisal Guidance 187 (ỉssued May 2010). Avaiỉabỉe at: 
h ttp ://w w w .n ice .o rg . u k /n ỉcem ed ia /li v e /12985/485 52/485 52.pdf 
(accessed 19/10/10)

6. Behm BW. Bickston SJ. Tumor necrosứ íactor-alpha antibody for 
maintenance of remission in Crohn's disease. Available in The Cochrane 
Database of Sỵsiematic Revlevvs; lssue 1. Chichester. John Wỉley; 2008
(accessed 04/05/12).

7. Lawson MM, t í  aL Tum our necrosỉs ía a o r  alpha biodcing agents íor 
induction of remission in ulcerative colitis. Available ỉn The Cochrane 
Database of Systematic Reviews: Issue 3. Chichesten John Wỉley; 2006 
(accessed 13/06/08).

8. Aberra FN. Uchtenstein GR. ỉnAỉxỉmab in ulceratìve colitis. Gastroaươol 
Cỉm North Am  2006; 35: 821-36.

9. Gỉsbert JP. t í  a l  Sysiematic revỉew: lnniximab therapy ỉn uỉceratíve 
coliiis. Aỉiment Pharmacol T h ơ  2007; 25: 19-37.

10. de Ridder L  tí  đ/. ĩnũỉxỉm ab use ỉn children and adolesccms with 
inũam m atory boweỉ disease. J  Pediatr Gastroenterol Nutr 2007; 45: 3-14.

11. Vercs G. t í  ai. Iníỉỉximab ỉherapy ỉn chỉldren and adolescems wỉth 
InAammatory bowe! đỉsease. Drùgs 2007; 67: 1703-23.

12. parashette KR. tí  ai. ỉnỉlixỉmab therapy in pedỉatric Crohn's dỉsease: a 
review. Cỉin Exp Gastnenurol 2010; 3: 57-63.

13. Hyams J, t í  al. T72 Scudy Group. Ioductỉon and maỉntcQance therapy 
with inAlximab íor children w ith m oderate to severe ulcerative colỉtis. 
ơ in  Gastrotnterol Hepatol 2012; 10: 391-9.

14. NICE. InQixỉmab ỉor subacute manưestatíons o ỉ ulceratíve coỉitis: 
Technology Appraíỉaỉ Guídance 140 (ỉssueđ Aprỉl 2008). Avaỉỉabỉe at: 
http://w w w .nice.org.uk/nỉcemedỉa/pdf/TA140Guldancepdf (accessed 
28/07/08)

13. NICE. Inũỉxỉm ab for acu te  exacexbaúom  of uỉcerative colỉtỉs: 
Technology Appraỉsal Guỉdance 163 (issued December 2008). Avaiỉabỉe 
at: http://www.mce.org.uk/nicemedU/pdi/TA163Guidance.pdf
(accessed 27/10/09)

Leprosy. Inílixũnab has been used' in the txeatment oỉ 
recurrént type 2 (erythema nodosum leprosum) lepra

reacúons (p. 190.3). Hovvever, 2 cases of rapidly Progres­
sive leprosy developing in patients given ứưiiximab for 
rheumatoid arthritis have aỉso been descríbed;2 reversal 
(type 1) reactions occurred in both when LnHiximab was 
stõpped.

1. Faber WR. It al. Tieatm ent of rccuncn l ny them a nodosura leprosum 
w ỉth inAixúmb. N EnsUMcấ 2006; ỈSS: 739.

2. Scoilard DM. tí  ai. Development oỉ leprosy and type 1 leprosy reactions 
after treatment w ith inflbrimab: a repon o í 2 cases. ơin Infea Dit 2006; 
43: el9-e22 .

Psoríasis. Iníliximab is used in the aeatm ent of moderate 
to severe plaque psoriasis (p. 1688.1).18 However, TNF 
inhibitors have been assodated with various adverse 
eítects on the skin, see Effects on the Skin, p. 77.1.

1. Bcnoit s. tí aỉ. Treaonent o ỉ recaỉòtrant pustuỉar psorlasừ with 
ỉnílỉxỉmab: eỉĩectíve reduction o ỉ chemokỉne expression. Br J Dơmatoỉ 
2004; 150:1009-12.

2. Gottlỉeb AB, t í  ai. InAỉxỉmab inductìon therapy for patỉents wỉth íevere 
pUque-type psorỉasis: a random úed. doubỉe-blỉm t placebo-contxoUed 
trỉal. J Âm Acad Dơmatol 2004; 51: 534-42.

3. Reich K. t í  aì. EXPRESS study ỉnvestigators. Inũỉximab ỉnductỉon and 
m aỉntenaace therapy for moderate-to-severe psoríasỉs: a phase m , 
muỉtícentre, doubỉe-blỉnd trUL Lanat 2005; 366: 1367-74.

4. Reich K,ữ a l. Im provem ent ỉn quaỉity of Ufe with ỉnũixỉniab ỉnductỉon 
and  m aỉntenance therapy in patíents wỉth moderate-to-severe psonasis: 
a randomỉxed controQed trỉaì. Br J Dermatol 2006; 1 5 4 :1 Ỉ6 Ỉ-8 .

5. Smỉth CH, et ai. IníUbdmab íòr severe. tteatm ent-resìstant psorỉasỉs: a 
prospective. open>label study. Br J Dơmatol 2006; 155: Ỉ60-9.

6. M enter K t ía l .K  randomized comparison oỉ conónuous vs. im ennittent 
ỉnlUximab maim enance regimens over 1 year in the treatm ent of 
moderate-to-severe plaque psoríasis. J Am Acad Dơmatoi 2006; 56: 31. 
e l-1 5 .

7. Poulaỉhon N, rf ai. A follow-up study ỉn 28 patients treated with 
ỉnỉlixỉmab for severe recaltítrant psoríasis: evidence ỉor efficacy and high 
Inddence of bioỉogỉcal autoimnxunỉty. Br J Dơmatol 2007; 156: 329-36.

8. NĨCE. ỉnũixỉmab for the treaunent of aduỉts with psorỉasỉs: Technology 
Appraỉsal Guỉdance 134 (ỉssued January  2008). Avaỉỉabỉe an http:// 
w w w .n ice .o rg .uk /n icem ed ia /pd f/T A 134G uidance .pd f (accessed 
22/08/08)

Rheomatoid arthriỉỉs. TNF inhỉbitors play an increasingly 
important role in the management of rheumatoid arthritis; 
they tend to be reserved for patìents who are unrespon- 
sive to  more conventional disease-modUying antứheu- 
matic drugs (DMABDs), although some íavour use earlier 
in management.

Some relerences1' 10 to the use of inHiximab in 
rheumatoid arthritis (p. 13.2) and juvenile idiopathic 
arthritis (p. 12.1).

1. M ainỉ R. tí  aỉ. ATTRACT Study Group. Inỉlỉximab {đúmerỉc antỉ-tum our 
necrosis ía a o r  alpha m onodonal antibody) versus pỉacebo in 
rheum atoid arthrỉtis patients receìving concomitant methotrexate: a 
randomised phase m  trial. Lanctí 1999; 354:1932-9.

2. Lỉpdry PE  a  ai. Antí-Tumor Necrosỉs Pactor Trial in Rheumatoid 
Anhritts with Concomitant Therapy Study Group, ỉnũúàm ab and 
m ethotrexate in the treatm ent of rheum atoid anhritis. N Eỉtgỉ J Med 
2000; 343: 1594-1602.

3. M aỉnỉ RN. t í  ai. Antí-Tumor Kecrosis Pactor Trỉaỉ ỉn Rhcumaỉơid 
Arthrỉds w ith Concomitant Therapy Study Group. Sustaỉned ímprove- 
m en t over two years ỉn physỉcaỉ hmctìon. stnictural damage, and sỉgns 
an d  symptoou among patíems wỉth ĩheum atoỉd arthrỉtỉs treated with 
inQiximab and methotrexate. Anhritâ Rheum 2004; 50: 1051-65.

4. Q uinn MA. tí  aỉ. Very early treatm ent w ỉth InỉUximab in addỉtỉon to 
m ethotrexate ỉn earìy, poor-prognosb rheumatoỉd arthritỉs ređuces 
magnetỉc resonance ỉmagỉng evidence of synovitis and daxnage, wỉth 
sustained beneíit after Inilixiinab withdrawal: resuỉts hom  a tweỉve- 
m onth  random ữed. double-bllnd, placebo-controlled tnaL Aríhritừ 
Rktttm 2005; 52: 27-35.

5. Voulgari pv, tí aỉ. InRixỉmab therapy in establỉshed rheumatold arthrítU: 
an  observational study. Am J Med 2005; 118: 515-20.

6. Chen Y-P, tí al. NHS Health Technology Assessment Progranune. A 
systematic review of the eHectiveness of adalimumab, etanercept and 
ỉnAỉxỉmab lor the treatm em  oỉ rheumatữĩd arthritii ỉn adults and an 
economỉc evaluation of their cost-eHectỉveness (ỉssued November 
2006). Avaiỉable an http://w w w .hu.ac.uk/fuU m ono/m onl042.pdi 
(accesseđ 31/10/08)

7. Ruperto N. t í  ai. Paediaưic Rheumatỡỉỡgy Intem atỉonaỉ Tríaỉỉ 
Organlsatỉon. Pediatric Rheumatology CoỉUboratỉve Study Group. A 
randomixed. placebo-controỉled tríaỉ of inflixìmab plus m ethoơexate ỉor 
the treatm ent of poỉyanỉcuUr-course juvenile rheumatoỉd arthritis. 
Arthritừ Rheum 2007; 56: 3096-3106.

8. N1CE. Adaìtmumab. etanercept and iníliximab for the treatm ent oỉ 
rheumatoid arthrítis (inđudes a review of technology appraisaỉ guidance 
36): Technology Appraisal Guidance 130 (issued O aober 2007). 
AvaiUble at: http://www.nice.org.uk/nicemedia/pdf/TA ỉ 30guiđance. 
pdf (accessed 03/11/08)

9. NICE. Adalỉmumab. etanercept, inỉlịximab, rituximab and abatacept íor 
the treatm ent oỉ rheum atoid arthritỉs after the Uiỉure of a TNF inhibitor 
(part revỉew of N1CE technoỉogy appraisal guỉdance 36 and  review oỉ 
NICE tcchnology appraisai guỉdance 126 and 141): Technology 
Appraisal Guidance 195 (issued August 2010). Avaiỉabỉe at: http:// 
w w w .nice.org.uk/nicem edia/live/13108/50413/50413.pdf (accessed 
04/11/10)

10. W lens A, tí  a/. Meta-anaỉysU oỉ the eỉhcacy and saỉety of adaỉỉmumab. 
etanercept, and inQixưnab ỉor the treatm ent oi rheum atold arthritis. 
PharrruKOthơapy 2010; 30: 339-53.

Sarcoidosis. For a m enáon of possible benefit írom inHixi- 
mab in sarcoidosis, see p. 1612.2. Hovvever, there have 
been individual case reports of TNF-inhibitor-induced sar- 
coidosis (see p. 77.3).

Spondytoarthropcrthìes. Relerences1'9 to the use of inílixi- 
mab in  the treatm ent of ankylosing spondylitis and psor- 
iatic arthritis (p. 14.3). Guidance issued by NICE in the UK 
does not recommend the use of inllixỉmab for the treat- 
m ent of ankylosing spondylitis; adalimumab or ẹtanercept 
are preíerred.7

1. Brandt J, tí ai. Inỉlỉximab ỉn the treatroent ol active and severe 
ankylosỈQg spondyUtU. ctin Exp Rheumatol 2002; 20 (suppỉ 28): S106- 
S1IÓ.

2. Brandt J. tí  al. Successful short term ưeaunenc oỉ severe undưỉerentỉated 
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m onodonal antỉbody InAiximab. J  Rheumatal 2002; 29 :118-22.
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a multìcentre 38 week open study. A m  Rheưm Dừ 2003; 62: 1239-40.

4. Robinson DM, Keating GM. InAlxỉmab: in  ankyỉosing spondyUtis. Dm$s 
2005; 6 5 :128V91.

5. Rott s. tí aL Successful ơeatm ent of severe psoriaức arthrids wíth 
ỉnQixỉmab in an  ll-year-o ld  chUd suHering from lỉnear psoriasỉis along 
ỉỉnes of Blaschko. Br J  Dermatoi 2007; X57: 191-2.

6. McLeod c. tí a i  NHS Health Technology Assessmem Programme. 
Adalỉmumab. eunercep t and iĐÍUxỉmab for the treatm ent of ankylosing 
spondylitỉs: a systematỉc review and economỉc evaỉuatỉon (issued August 
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(accessed 31/10/08)

7. NĩCE. Adalỉmumab, etanercept and Inílixỉmab for ankylosing spondyỉ-
itỉs: Technology Appraisal Guỉdance 143 (ỉssued May 2008). AvaUabỉe 
at: http://www.nỉce.org.uk/nicemedỉa/pđf/TAỈ43Guỉdance.pdf
(accessed 31/10/08)

8. Baraỉỉakos X, Braun J. Antỉ-TNP- a  therapy w ỉth ỉnAỉxũnab in 
spondyloarthritides. Expert Rrv ơ in  ỉmmunoi 2010; 6ỉ 9-19.

9. NĨCE. Etanercept, inillxlmab and adaỉúnumab for the treaunent of 
psoriatỉc arthritis (review of technology appraỉsaỉ guỉdance 104 and 
125): Technology Appraisal Guidance 199 (ỉssued August 2010). 
Avaiỉable at: http://www.nice.org.uk/niceraedia/live/ỉ  3ĩ ỉ 0/50422/ 
50422.pdf (accessed 19/10/10)

UveHis. IníUximab has been tried1"12 with some success in 
the treatment of uveitis (p. 1615.1) including that asso- 
dated with Behget's syndrome (p. 1601.1). Uveitis can 
also develop as a complication of other mAammatory dis- 
orders such as rheumatoid arthritis; treatment with inĐixi- 
mab may improve ocular symptoms in  addition to its 
effect on the primary disorder.

ỉ . M utphy cc  tí ai. Tuxnor oeaosỉs íactor alpha blockade wiih ínUixỉỉDab 
for refractory uveỉtỉs and sderỉtỉs. Ophthứhnoỉosy 2004; 111: 352-6.
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Vasculhic syndromes. For a preiiminary repon on the use 
oí iniliximab in Takayasu's arteritis, see p. 1614.3. InĐixi- 
mab has also been investigated in the management ot 
Kawasaki disease (p. 2405.2) in patients vvho are unre- 
sponsive to Standard treatment.1-4
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Adverse Effects, Treahnent, and Precautions
Acute inỉusion reactions during or vvithin 1 to 2 hours of 
inlusion are conunon with iníliximab, and other TNF 
inhibitors, particulariy with the first or second dose. 
Symptoms indude fever, chills. pruritus. urticaria. dyspnoea, 
chest pain, and hypertension or hypotension. Mild reactions 
may respond to a reduced rate of inlusion or a 
temporary interruption. ư reactions are more severe, 
therapy should be stopped. Preưeatment with paraceta- 
mol, corticosteroids, and antihistam ines may be 
considered. TNF inhibitors should only be gíven vvhere 
íadliúes for resuscitation are available. Delayed 
reactions have occurred 3 to 12 days aíter inỉliximab 
treatment; symptoms indude myalgia, arthralgia, íever, 
and rash. Sinũlar delayed reactions may also be seen 
when infliximab has been restarted after an  extendẹd 
period tvithout treatm ent (see p. 76.3).

Other, common, adverse eííects include nausea and 
vomỉting. abdominal pain, diarrhoea, ỉatigue, dizziness, 
heađache, and back pain. Andbodies to inAiximab (human 
antichimeric antibodies) may develop, and are assotíated 
with an increased Inddence of hypenensitivity reactions. 
A ntinudear antibodies and antỉ-double-straiideđ-DNA 
antibodies have also developed with TNF inhibitor therapy. 
A lupus-Iike syndrome has occurred rarely; treatment 
should be stopped ư it devđops. Sarcoidosis or a sarcoid-like 
reaction has also been reported rarely.

The Symbol t  denotes a preparation no Ionger actively marketed
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Inlections are coiranon in patients ơeated  w ith 
iníliximab or other drugs that inhibit TNF, and most often 
a£fect the upper respữatory tract and the urinary tract. TNF 
inhibitors • have also been assodated rarely with the 
development of serious opportunlstic iníections, sepsis, 
pneumonia, and onset or reactivation of tuberculoãs (see 
Iníecdon, p. 77.2), particularly in patients vvith underlyỉng 
conditions predisposing them to iníections; in some cases 
death has resulted. TNF inhibitors should not be given to 
patients with severe iníection, induding active tuberculosis, 
abscesses, and opportunistic inỉections, and should be 
stopped ư  these develop. Patients should be evaluated for 
latent and active tuberculosis beíore beginning therapy; if 
evidence of latent tuberculosis is íound, the risks and 
benehts of treatment should be considered careíully and 
chemoprophylaxis should be statted beíore giving a TNF 
inhibitor. They should also be used with care in those with 
chronic inlections, a history oi recuưent inlections, or with 
underlying conditions that may predispose to iníections. 
Patients with hstulising Crohn's disease with suppurative 
Hstulas should not be given inílixứnab until possible 
iníection sources such as abscesses have been ruled out. 
Patients should be instructed to seek medical advice if 
symptoms suggéstive of tuberculosis (such as persistent 
cough, weight loss, or low grade lever) occur. Patients 
should be monitored for signs of infection after stoppỉng 
treatment: for those TNF inhibitors with long halMives 
(such as adalỉmumab, certolizumab, golũnumab, and 
inĐiximab) monitoring should continue for up to 6 months; 
because of its relatively shorter half-Ufe, the elimination o( 
etanercept may be quicker.

There have been rare reports of severe hepatic reactions 
such as acute Iiver íailure, jaundice, hepatitis, and 
cholestasis with iníliximab; some cases have been íatal or 
required transplantation. Patients vvith signs or symptoms of 
hepatotoxiãty should be evahiated and iníliximab should 
be stopped in those patients vvith jaundice or marked 
elevations in liver enzyme values. Iníliximab and other TNF 
inhibitors have also been assodated vvith the reactivation oỉ 
hepatitis B in chronic carriers, which has resulted in 
íatalities in some cases. Patients at rísk of hepatitis B 
iníection should be screened before starting treatment; it is 
recommended that carriers treated with a TNF inhibitor are 
dosely monitored during, and for several months aher 
stopping, ơeatment.

Blood dyscrasias, induding leucopenia, thrombocytope- 
nia, pancytopenia, and apỉastic anaemia, have been 
reported rarely with TNF inhỉbitors; in some cases the 
outcome was ỉatal. They should be used with caution in 
patients with a history oỉ blood dyscrasias.

Rare, and sometimes íatal, cases oỉ interstióal lung 
disease induding pulmonary Sbrosis and pneumonitịs have 
been reported with TNF inhibitors.

InAiximab and other TNF inhibitors are also assodated 
with an increased inddence oí malignandes induding 
lymphomas and leukaemỉas (see also Cardnogenidty, 
below), although occurrences are rare. Some groups òf 
patients treated with TNF inhibitors may already have an 
increased background risk of developing malignandes. 
regardless of drug treatm ent. Care has been advocated in 
patìents with a history of malignancy.

Anaphylactic reactions have been reported rarely vvith 
TNF inhibitors. Tnfliyimah should be avoided in patỉents 
with a history of hypersensitivity to the drug or other 
murine proteins.

TNF inhibitors have been assodated In rare cases with 
seizures and d ỉn ical or radiological vvorsening of 
demyelinating disorders such as multiple sderosis or opdc 
neuritis; care is requữed in prescribing it to patients tvith 
such disorders or symptoms suggestive of their onset.

YVorsening and, in  some cases, new-onset heait íailure 
has been reported with TNF inhibitors (see Eữects on the 
Heart, below). In the UK inỉlỉximab is contra-indicated in 
patients with moderate to severe heart lailure (NYHA dass 
m  or IV); however, u s  licensed product inỉormation advỉses 
that doses up to 5 mg/kg may be used in such patients. It 
should be used with caution in patìents vvith mild hean  
íailure (NYHA dass I or n). AO patìents wỉth heart íailure 
should be dosely monitored and iiưiiximab stopped in those 
who develop new  or vvorsening symptoms of hean íailure. 
Simiỉar recommendations are given for the TNF inhibitors 
adalimumab, certolizumab, etanercept, and golỉmumab 
although UK llcensed iníoimation for etanercept only 
advises caution in patients with heart íailure.
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CorcinogenicHy. Malignandes, espedally lymphomas, 
have been seen in patients ơeated with TNF inhibitors for 
rheumatoid arthritis and Crohn's disease;1 however, the 
suggestion of a causal relationship is controversial. A 
meta-analysis2 in  2006 identified 24 published reports of 
malignandes in  3493 study padents with rheumatoid 
arthritis who had received at least one dose of a TNF inhi- 
bitor (adalimumab or infliximab) along wỉth 2 cases in 
1512 control patients; ỉurther, unpublished, cases were 
also ỉound using FDA data to give 29 malignandes in the 
ưeatment groups and 3 ỉn the control groups. Based on 
these íìgures, there was a 3.3-fold increase in the risk of 
malignancy in  patients receiving TNF inhibitors when 
compared with Controls. These results have, hovvever, 
been critidsedỉ on several points induding the difficulty in 
applying them  to current practice because etanercept was 
not induded in the analysis, and, in particular, the unex- 
peaedly low rate of malignandes in the control groups. 
Other studies in patients with rheumatoid arthritis4'4 and 
Crohn's disease7 have generally concluded that the overall 
rìsk of malignandes is not signiScantly increased in 
patients taking TNF inhibitors when compared with 
patients vvho have not taken these drugs. Some studies48 
in patients vvith rheumatoid arthritiỉ have, hovvever, 
shown a possible increased risk of lymphoma with TNF 
inhibitor treatment, but caution in interpreting these 
results was recommended as they were based on a small 
number of cases; in addition, the background risk of 
lymphoma is increased in rheumatoid arthritis regardless 
õf Ỡeatment.

Rare cases of hepatosplenic T-cell lymphoma have been 
seen in adolescents and young adults given inlliximab for 
the treatment of Crohn's disease. In July 2006, the 
manuíacturer vvas aware of 6 cases of this type of lymphoma 
in 5 adolescents aged 12 to 19 years and One 31-year-old 
adult;’ 4 of the 6 cases occurred in males. The treatment 
duratìon ranged bom 1 or 2 inỉusions to over 4 years of 
therapy; in all cases, parients were also taking or had taken 
azathioprine or 6-mercaptopurine. This type of lymphoma 
is aggressive and 5 oí the above patients died. A causal 
relatìonship was not dearly established although it could 
neither be exduded. Further cases have since been 
reported.10 Hepatosplenic T-cell lymphoma has also been 
assodated with adalimumab. In July 2008, the manutac- 
rurer was avvare of 3 cases;11 of these, 2 had occurred in 
young men also taking azathíoprine or 6-mercaptopurine 
for inOammatory bowel disease. (Details of the third case 
vvere not provided).

Concems about the rỉsk of cancer in children and 
adolescents receiving TNF inhibitors prompted the FDA12 to 
revdew all cases of cancer in children taking adalimumab. 
etanercept, or infliximab. (Cenolizumab and golimumab 
were not induded in the review as neither were licensed lor 
use in children and were mỉnimally used during the revievv 
period.) In August 2009, theix Rndings were reponed. Forty 
eight cases of malignandes in children and adolescents vvere 
identiíĩed; of these, about hal{ were lymphomas, induding 
Hodgkin's and non-Hodgkin’s lymphomas. Other reponed 
malignandes induded leukaemỉa, melanoma, and solid 
organ cancen; malignandes that are rare in children such as 
leiomyosarcoma, hepatic malignandes, and renal cell 
cardnoma vvere also reported. About 88% of the 48 
patients were also takmg other immunosuppressants such 
as azathioprine and methoơexate. There were 11 ỉatalities 
reported, comprising 9 cases of hepatosplenic T-cell 
lymphoma, 1 of T-cell lymphoma, and 1 of sepsis after 
achieving remission of the lymphoma. The FDA considered 
that there is an  inCTeased risk of malignancy with TNF 
inhibitors although they vvere unable to characterise the 
Sữength of this assodanon due to íaaors such as the 
relatively rare occurrence of these cancers, the limited 
num ber of paediatric patients on TNF inhibitor therapy, and 
the possible role oỉ concurrent immunosuppressants.

In a second analysis the FDA12 reviewed 147 reports of 
leukaemia assodated vtdth TNF inhibitors in all patìents, 
induding aduỉts. Oí these, the most bequently reported 
were acute myeloiđ leukaemia (44 cases), chronic lympho- 
cytic leukaemia (31 cases), and chronic myeloid leukaemia 
(23 cases). About 61% of the patients were also receiving 
other immunosuppressants. There were 30 fatalities 
reported; of these, 26 were due to leukaemia. The average 
time to onset of leukaemia was vvithin the fim  2 years of ■ 
TNF inhibitor therapy. Based on the avaiỉable data, the FDA 
conduded that there is a possible assodation between TNF 
inhibỉtor therapy and leukaemia.
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Delayed reactíons. Ten of 37 patients with Crohn's di - 
ease re-treated vvith inAiximab after a 2- to 4-year peric d 
vvithout treatment had delayed hypenensitivity reaction ;, 
of which 6 were considered serious. None of the patìen s 
had had iníusion-related adverse eííects vviih their origin 1 
inOiximab therapy. Adverse reaaions developed in 9 l í  
the 23 patients originally treated with a dỉscontinued lii - 
uid ỉormulation, and in  1 of the 14 patients who prt - 
viously received the marketed íormulation, leading ta 
speculation that the formulation may have been a contr- 
buting íactor.

Effects on blood lipids. A 35-year-old man with psoriaue 
arthritis and psoriasis developed markedly elevated trigly- 
ceríde levels and a mildly increased total cholesterol level 
aíter a single inhision oỉ iníliximab;1 previous tests ha 1 
shovvn a mild hypertriglyceridaemia for which he ha 1 
received no ưeatmenL No hirther doses of iníliximal) 
were given and his triglyceride levels subsequentl' 
improved. Similarly, hypertriglyceridaemia and hyper- 
cholesterolaemia developed in a 39-year-old man with 
psoriatic arthritis and psoriasis aỉter 8 weeks of ưeatment 
with adalimumab;2 triglyceride levels were markedly ele- 
vated after 3 months of therapy although total cholesterol 
level remained unchanged. Levels improved 4 weeks after 
stopping the drug.
1. A ntoniou c, t í  al. Eỉevated txỉglyceride and choỉesteroỉ levels a íte ' 
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adalỉmumab in psorỉatic arthritís. Br J  Dermatol 2007; 157: 1273-4.

Effects on the CNS. Aseptic meníngitis developed in a 
patient aíter his fifth inịection oí inũiximab for rheumat- 
oid arthritis.1 Similar symptoms also occurred after a sixth 
ũỹectlon.

Two patìents with inAammatory bowel disease devel- 
oped acute motor neuropathy with multiple conduction 
blocks aftcr iníliximab trcatment; both patients improved 
aher inlliximab was stopped.2 Similar adverse eữects were 
reported in  2 íurther patients;3 one was taking etanercept 
for rheumatoid arthritis and the other inAiximab for 
ankylosing spondylitis. Three cases of bilateral optic 
neuropathy assodated with inHiximab therapy have also 
been reported.4 Other neuropathies have been assodated 
vvith TNF inhìbitor tteatm ent, induding Guillain-Barré 
syndrome.5
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Effects on the heart. The FDA has reported1 on 47 patients 
who developed heart ỉailure during long-term therapy 
vvith TNF antibodies (etanercept and iníliximab) for 
arthritic condidons or Cróhn's disease. Of these, 38 devel- 
oped new-onset heart íailure, 19 having documented risk 
íactors for heart ỉailure, and 9 had exacerbation of existing 
heart tailure. The medỉan time to new-onset heart ỉailure 
vvas 3.5 months. However, studies2"4 investigating a possi- 
ble assodation between TNF inhibitors and the develop- 
ment of heart íailure have been equivocal and íurther 
investigation is warranted.
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Prellminary investigations on the use of intliximab in the 
treatment of moderate to severe heart íailure íailed to-show 
any dinical Improvement in patients given inũiximab 
5mg/kg or lOmg/kg when compared with placebo;5 in 
addition, those given the higher dose had an increased risk 
of death or hospitalìsation due to worsening heart ỉailure.
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assodated wlth a lovver inddence oỉ Q m  cardỉovascuỉar everns ỉn 
parients w ith rheum atoid arthritís. J  Rheumatoỉ 2005; 32: 1213-18.

3. Curùs JR, t í  ai. Heart ỉaiỉurc among younger rheumatoid arthrítỉs and 
Crobn's patíents exposed to TNF« a ántagõnỉsts. Rkeumatobgy ịOxỊòrd) 
2007;46:1688-93.

4. Listỉng J, t í  ai. Does tum or necrosỉs ỉactor o inhibiáon promotc or 
prevent heart íailure in patients w ith rheumatoid arthrids? Arthritừ 
Rheum 2008; 58: 667-77.

3 Chung ES, t í  ai. Randoraừed, double-blind. placebo-controỉỉed. pilot 
trìaỉ ol tnfliTỈmah. a  chimcric m onodonaỉ antibody to tum or necrosis 
íactor- a , ỉn patíents vrith raodem e-to-severe heart faiỉure: results of 
the And-TNP Therapy Against Congestive Heart íailure (ATTACH) txiaL 
Grculation 2003; 107: 3133-40.

Eííecto on <he lungs. Inỉlixúnab tteatment has been asso- 
õated  with a íátal exacerbation of previously asympto- 
matic Bbrosing alveoỊitis in 3 patients with chronic rheu- 
matoid artỊưitis;1 all 3 patients were also taking 
azathioprine and prednisolone. There was no evidence of 
iníection or o ther underlying causes for the dedine in 
respiratorỷ hínction.

1. Ostor À iK -rt ai. Fatal exacerbatỉon of rheuraatold arthrỉtis assocỉated 
Đbrosing alveoỉỉtis in pađents gỉ ven InQixỉmab. BMJ 2004; 329: 1266.

Effects on the skin. Patients vvith rheumatoid anhritis 
receiving TNF inhibitor therapy are more likely to develop 
adverse skin .reactions than those who are not.1 Of 289 
patients takũig TNF inhibitors (inAiximab, etanercept, ada- 
limumab, and lenercept), 72 (25%) reported 128 dennato- 
logical events induding skin iníections, eczema, drug- 
reĩated eruptions, and malignandes such as actimc kerat- 
osis; of the 289 patients not taking TNF inhibitors. 37 
(13%) repoited dermatological events.

In another revievv,2 cutaneous adverse eííects were seen 
in 35 out of 150 patients receiving TNF inhibitors 
(adalimumab, etanercept, or iníliximab) íor rheumatic 
disorders; cases induded dermatitis herpetUormis and 
leucocytodastic vasculitis although eczematous and skin 
ừưections were more common or inĩectious. Perhaps 
unexpectedly, psoriasis-like lesions were seen in 8 patients, 
6 oỉ vvhom had no history of psoriasis; similar eííects have 
also been noted in other patíents with rheumatoid 
arthritis3-'* or Crohn's disease’-4 (see also below).

Rare cases of serious skin reactions have been assodated 
with TNF inhibitor ưeatm ent.7 Since approval in 1998, the 
FDA has received 15 cases of etythema multiíorme, 5 cases 
of Stevens-Johnson syndrome, and 1 case of toxic epidermal 
necrolysis assodated vvith inlliximab; cases ỉor etanercept, 
approved in the same year, induded 13 reports of erythema 
multUorme, and 4 reports each of Stevens-Johnson 
syndrome and toxic epidermal necrolysis. For adalimumab, 
which was marketed late in 2002, there ha ve been 4 cases of 
erythema m ultiíonne and 2 of Stevens-Johnson syndrome.

In August 2009, the FDA* reported that it had reviewed 
69 cases o! new-onset psoriasis, induding pustular (17 
cases) and palmoplantar (15 cases) psoriasis, in  aỉl patients 
receiving TNF inhibitor therapy for auto-immune and 
rheumatic disorders other than psoriasis and psoriatic 
atthritis; of these, 2 cases were of children and 12 had 
resulted in hospitalisation. The time to onset of psorìasis 
ranged hom  vveeks to years aher starting TNF inhibitor 
therapy; symptoms improved in the majority of patients 
aíter stopping the drug. None of the cases had reported pre- 
existing psoriasis.

Cutaneous pseudolymphoma has been reported aher 2 
doses of adalimumab in a patient with psoriasis and recurred 
when inbiximab treatm ent was introduced;’ both eruptions 
resolved completely on vvithdravval of the dnjg. Etanercept 
has also been assodated with cutaneous pseudolympho- 
m a10 in a patient with rheumatoid arthritís. The eruption 
occurred ãíter one year oi treatment and resoived on 
withdrawal; subsequent treatment vvith adalimumab did 
not ỉnduce the skin reaction.

For reports of drụg-induced lupus or lupus-like 
syndrome assodated with TNF inhibitors, $ee Lupus, below.

1. Flendrie M  t í  ai. Dermacologỉcal conditỉons durỉng TNF- a -blodáng 
therapy ỉn patíem s w ith thẽum atoỉd arthrítis: a prospectìve study. 
Arthritũ R a  Ther 2005; 7: R666-R676.

2. Lee H-H. t í  al. Cutaneous sỉde-effects in patỉents with rheumatíc dỉseases 
duiỉng application o í tum our necrosis íactor- a antagonỉsts. Br J  
Dermãtoỉ 2007; 156:486-91.

3. Dereure o , t í  aỉ. Psorỉatỉc lesỉons induceđ by antitum our necrosis ỉactor- 
a treatm ent: two cases. B rJ  Dermatol 2004; 151: 506-7.

4. Terald Y, t í  aL A case of generalized psoriasiíòrm and pustuỉar eruptỉon 
tnduced by Inílbđmab: evỉdence ỉor skin-homing t h ỉ 7 In the 
pathogencsis. Br J  Dermatol 20X0:163:1347-51.

5. Verea M A i t í  aỉ. Psoriasiíorm erupdon ỉnduced by ỉnlỉỉxỉmab. Ann  
Pharmaeother 2004; 38: 54-7.

6. Conklỉn LS. t í  ai. Rash induced by antì*mmor necrosủ factor agents ỉn an 
adolescent w ith C rohn's dỉsease. Nat Rev Gastroeỉtíerol Hepatot 2010; 7: 
174-7.

7. FDA. Tumor Iiecrosìs faao r alpha (TNF- a ) antagonỉsts. ỉnỉỉlxlmab 
.  (marketed as Remlcade). etanercept (marketed as Enbrel), and

adaUmumab (marketed as Humira). Serious sỉổn reactìoní. FDA Dru$ 
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fTNF) blocken (marìceted a ỉ Remicade. Enbreỉ, Humỉra. Cimzia, and 
Simponỉ) (issued 4(h AuguỉL 2009). Avaỉỉabỉe at: http://www.M a.gov/ 
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ucml74474.htm  (accessed 27/10/09)

9. ỉmaỉuku s, tí ai. Cutaneous pseudolymphoma induced by adaỉỉmumab 
and reproduced by iníUxỉmab in a patỉent w ith aithropathic psotỉasỉs. Br 
J Dermatoỉ 20 ỉ 2; 166:675-8.

10. Guis s, tí aỉ. Cutaneous pseudolyraphoma assodated with a TNF-alpha 
inhỉbỉtor treatmenL etanercepL Bưr J  Dermatoi 2008; 18:474-6.

lnfection. TNF ỉnhibitors (such as inũìximab, adalỉmumab, 
certolizumab, ctanercept, and golimumab) are known to 
suppress thc immunc System and iníections are commonly 
reported vvith these drugs. However, serious, Ufe-threaten- 
ing, opportunistỉc Iníections ỉnvolving muitìple oigan Sys­
tems and sites have aỉso been reporteđ rareỉy ỉn  patíents 
taking TNF inhibitors.1*7 Of particular concem are bacteríal 
iníecnons such as legionellosis, ỉeprosy (see also under 
Ưses and Administratíon, p. 75.ỉ), listeriosis, nocardỉosis, 
tuberculosis, and nontuberculous mycobacterla, invasive 
íungal inỉections such as aspergillosis, blastomycosis, 
candidỉasis, cocddioidomycosỉs, histoplasmosỉs, and pneu- 
mocystosis, vừuses such as hepatiãs B, and parasitic 
organisms. Iníections ừequendy have been dỉsseminated 
rather than ỉocaỉised.

The risk for developing an  opportunistic iníection is 
higher for patients who are 65 years of age and older and for 
those takỉng concomỉtant immunosuppressỉve agents. Delay 
in  diagnosis .and treatment oỉ iníectiorLs, espedally ỉungaỉ, 
has resulted in ỉataỉỉtỉes; patients shouỉd be dosely 
monitored ỉor signs and symptoms of systemic úưection 
beíore, durỉng, and after tteatm ent with TNF inhibitors. 
Empirical antíỉungaỉ therapy may be considered in those 
thought to be at risk of endemic tungal uưections.*'9 

There have been reports of onset or reactivation of 
tubercuỉosis in patỉents treated with inũbdmab and other 
TNF inhibitors, including cases of miliary tuberculosỉs and 
unusual extrapulmonary disease.1'1*4'5 Guideỉỉnes have 
thereỉore been issued by the British Thoradc Sodety!0 to 
quantìíy the risks of reactivation of tubercuiosỉs with TNF 
ỉnhibitors and to advise on the ưeatm ent of such iníection 
in patìents being assessed for TNF inhibitor therapy. Other 
guỉdeỉines11 have aiso been issued based on a review of the 
ỉiterature and current natíonal recommendatìons.
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Lupus. In June 2009, the Australian Adverse Drug Reac- 
tions Advisory Committee (ADRAC)1 stated that 36 out of 
87 reports of drug-induced lupus erythematosus or lupus- 
like syndrome received since 2003 were assodated with 
TNF inhibitor therapy. Of these, 21 reports were associated 
vvith inUiximab, 10 with adalimumab, and 5 with etaner- 
cept.

1. Âdvcrsc Dnig Rcactions Advisorỵ Commirtcc (ADRAC). Drug-índuced 
lupus erythematosus: an cmcrging assodation w ith TNF inhibitors. Amt 
AdvmtDniỊ ReadBull 2009; 28: 10—11. Also available at: http://w vrw . 
tga.gov.au/adr/aadrb/aadr0906.pdf (acceased 27/10/09)

Poiphyría. The Drug Database for Acute Porphyria, com- 
piled by ứie Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes inỉliximab as pos- 
sibly porphydnogenic; it should be used only when no 
saíer altemative is available and precautions should be 
considered in vulnerable patỉents.1

1. The Dtug D aubaie for Acute Porphyria. Avaìlable at: http://www . 
drugs-porphyria.org (accessed 15/11/11)

Sarcoidosiỉ. Although iniliximab has been tried in the 
treatment of sarcoidosis, the TNF inhibitors adalimumab, 
etanercept, and iníliximab have been assodated wìth 
reports of sarcoidosis in patients being treated ỉor rheu- 
matoid or psoriatic arthritís or plaque psoriasis.1-2 Non-spe- 
dflc respiratory symptoms typically developed within 
about 2 years of starting ơeatmẽnt, and generãlly resolved 
vvithin a year of stopping the drug.

ỉ . Massara A, tí  ai. Sarcoidosis appearing đuring antỉ-tum or necrosừ íactor 
a therapy: a new #dass effect* paradoxỉcal phenom enon. Two case 
reports and Uterature tevỉew. Stítùn Artkritừ RMeum 2010; 39: 313-19.

2. Pink AE. tí  aỉ. The deveỉopmem o ỉ sarcoỉdosis on antỉtum our necrosis 
ía a o r  thcrapy: a Paradox. Br J  Dcrmatol 2010; 163: 648-9.

I n te r a d io n s

Live vacdnes should not be given with iníỉiximab or other 
drugs that inhibit TNF as the eỉíect of such drugs on vacdne 
efficacy or the risk of iníection transmission is unknovvn. 
The use of TNF Inhibitors with the interleukin-1 receptor 
antàgonist anakinxa may increase the tỉsk of serious 
inlections and neutropenia; such combinations are not 
recommended. A similar interaaion has been seen with 
TNF inhibitors and the co-stimulation blocker abatacept.

Abatacept. Use of the TNF inhibitor etanercept vvith aba- 
tacept has resulted in an increase in the inddence of ser- 
ious adverse eữects induding serious iníecnons; in  ạđdi- 
tion, there was no increase in dinỉcal beneht.1 
Combinatíons of abatacept vvith TNF inhibitors are not 
recommended by UK licensed p rodua iníormatìon.

I. Welnbỉatt Mt t í a L  Selecdve costỉmulatỉon m odulatỉon usỉng abatacept 
ỉn patỉents with acđve rheum atoid arthrids w hiỉe receỉvỉng etanercept: a 
randomised dỉnỉcal trial. Ann Rheum Dừ 2007; 66: 228-34.

Analđnra. The inddence of serious intectíons, injectìon 
site reactions, and neutropenia is increased vvhen anakinra 
is given with the TNF inhibitor etanercepL1 In addition, 
the combination dỉd not provide any hư ther dinical bene- 
fit when compared with etanercept alone. Similar hndings 
may be expected u anakinra Is given w ith other TNF inhi- 
bitors.

1. Gcnovese MCa tí  ai. Combỉnatíon therapy with etancrccpt and anakinra 
in the treatment oC padentỉ w ith rheumaỉoid arthritỉs who havc been 
treated upsucccssíully wỉth methotrexate. Arĩhrừừ Rheum 2004; 50: 
1412-19.

P h a r m a c o k in e tic s

Intliximab shovvs linear pharmacokinetics. It is distributed 
mainly in the vascular compartment and, after single doses, 
has a terminal elimination half-liỉe of 8 to 9.5 days. Aíter 
repeated doses, inHiximab has been detected in senim ỉor at 
leãst 8 tveeks.
Reíerences.

1. Nestorov L CUnica! pharmacokinetícs of tu tno r necrosis ỉactor 
anugonlsts. J  Rheumatol 2005; 74 (suppỉ): 13-18.

2. Kỉotz Ư, t í  al. Cỉínỉcaỉ pharmacokínetỉcs and usc of ừiữixừnab. Cỉờí 
Pharmacokinet 2007; 46: 645-60.

Preparatìons
Proprietory Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Remicade; A u s tr a lRemi- 
cade; Austria: Remicade; Beĩg.-. Remicade; Braz.: Remicade; 
Canad.. Remicade; Chile: Remicade: china: Remicade (ậHĩí); 
Cỉ.: Remicade; Denm.: Remicade; Fin.: Remicade; Fr.: Remi- 
cade; Ger.: Remicade; Gr.; Remicade; Hong Kong: Remicade; 
Hung.: Remlcade; I n d o t t Remicade; Irl.: Remicade; Israel: 
Remicade; Ital.: Remicade; Jpn: Remicade; Maỉaysia: Remi- 
cade; Mex.: Remicade; Neth.: Remlcade; Norw.: Remicade; NZ: 
Remicade; Phũipp.: Remicade; PoL: Remicade; Port: Remicade; 
Rus.: Remicade (PeMHKeỉta); S .A f r Revellex; singapore. Remi- 
cade; Spain: Remicade; Swed.: Remicade; Switz.: Remicade; 
Thai.: Remicade; Turk.: Remicade; UK: Remicade; Ukr.: Remí- 
cade (PeMHiteRA); USA: Remicade; Venez.: Remicade.

lnterleukin-6 Receptor 
Antagonists
Tocilìzumab IUSAN, rlNNI 

Atlizumab; 'MRA; R-1569; Tocilizumabum;ToLiu/iu3yMa6. 
.Immunoglobulin G1, anti-(human interleukin 6 receptor) 
■ (human-mouse monodonal MRA heavy chain), disulílde 
with human-mouse monodonal MRA K<hain, dimer.
CAS —  375823-41-9 
'ATC —  L04AC07.

The Symbol t  denotes a preparation no longer actively marketed

http://wwwJda.gov/
http://www.Ma.gov/
http://wwwjnhra.gov.uk/home/ldcpLg
http://www.Ma.gov/downloads/Salety/MedWatch/
http://www.hc-sc.gc.ca/dhp%3emps/altJonnats/hpfb%e2%80%99
http://wwwJda.gov/Drugs/DrugSafety/ucm270849.h%c6%b0n
http://www
http://www.brit-thoradc.org.uk/PortaU/0/Clin%c3%8cca%e1%bb%89%20Informat%e1%bb%89on/Ant%e1%bb%89%20TNF%25
http://www.brit-thoradc.org.uk/PortaU/0/Clin%c3%8cca%e1%bb%89%20Informat%e1%bb%89on/Ant%e1%bb%89%20TNF%25
http://wvrw
http://www
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ATC Vet —  QL04AC07. .
UNII— I031V2H011.

Uses and Administration
Antagonists to the interleukin-6 receptor block the actions 
of interIeùkin-6 (p. 2534.1) and are under investigation for 
rheumatoid arthritis, systemic-onset juvenile idiopathíc 
arthritis, adult-onset StilTs disease, Crohn's disease, and 
haemolytic anaemia.

Torilmimab is a recombinant monodonal antibody tha t 
targets the interleukin-6 receptor and is used for ihe 
ưeatm ent oỉ rheumatoid arthrítỉs (p. 13.2) and some íorms 
of juvenile idiopathic anhritis (p. 12.1). It ỉs also used for the 
treatment of Castleman's disease, a rare Iymphoproliíeratíve 
disorder.

Tocilizumab is given with methotrexate (p. 822.2) for the 
ưeatm ent oỉ moderate to severe actìve rheumatoiđ arthritis 
in adult patỉents who have not responded to, or are 
ỉntọlerant of, đisease-modifying antirheum atic drugs 
induding TNF antagonists. Ít may also be given as 
monotherapy in patients who are unable to tolerate 
methotrexate or ỉn vvhom methotrexate wouId othenvise be 
inappropriate. TodIizumab is given every 4 weeks by 
intravenous íníusion over l hour in a dose oí 8mg/kg; the 
initial dose may be 4 or 8 mg/kg and the maximum dose per 
inhision is 800 mg. For doses in children with juvenile 
idiopathic arthritis see Administration in Children, below.

Neutrophil and platelet counts and llver enzyme values 
should be monitored during ưeatment, and in the event of 
altered or abnormal counts or levels, tođlizumab ưeatm ent 
may need to be suspenđed until there is improvement, or 
treatment stopped aĩtogether.
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11. Genovese MC. tí  a i  Interleuldn-6 receptor ỉnhỉbítỉon with todIizuraab 
ređuces disease actívíty ỉn rheumatoid arthritis with ỉnadequate 
response to dỉsease-modiỉyỉng antirheumatíc drugs: the todlizum ab in 
combinatỉon w ith traditỉonaỉ dỉsease-modỉíying antirheumaric dnjg 
theiapy stuđy. Arthritừ Rheum 2008; 58: 2968-80.

12. Bmery p, ef aỉ. IL-6 recepior ỉnhibỉtíoti w ith todliĩum ab improves 
treatm ent outcomes ỉn patỉents w ỉth rheum atotd arthrítỉs reừaciory 10 
anti-m m our necrosis ía a o r  biologicals: results from a 24-week 
multícenưe randomised placebo-conưoỉled triaỉ. Ann Rheum Dis 2008; 
67: 1516-23.

13. O lđSeld  V, et aỉ. T ociiizum ab: a rev ỉew  o f its  u se  in  the  m a n a g e m e n t of 
rbeumatoid arthrítís. Drugs 2009; 69:609-32.

14. Jones G, t í  al. Coraparison oí todỉizum ab monotherapy versuỉ 
methotrexate m onotherapy in patìents w ỉth moderate to severe 
rhenm atoid anhrìtis: the  AMBTTIOH srudy. A m  RheumDù 2010; 6 9 :8 8 - 
96.

15. NĨCE. Todỉỉzum ab ỉor the ữeaunent o{ rheumatoid artbrítỉs (rapid 
revlew oỉ technology appraỉsaỉ guidance 198). Technology Appraisal 
Guidance 247 (ỉssued February 2012). Avaỉlabỉe at; http://w w w .nice. 
org.uk/nicemedia/live/13669/58202/58202.pdi (accessed 02/08/13)

16. ổ a b a y c .  tí  al. Todlỉzum ab m onotherapy versus adalim um ab 
m onotherapy for ơeatm ent oỉ rheumatoid arthritis (ADACTA): a 
randomỉsed. double-blind. conưolled pha se 4 iria t Larìctí 2013; 381: 
1541-50.

Administraỉion in children. Todỉỉzumab may be used 
aỉone or with methotrexate íor the tteatment of active sys- 
temic juvenile idỉopaĩhỉc arthritis or juvenile idiopathic 
polyarthritis, in children aged 2 years and over.1' 5 The 
recommended dose in systemic juveniie idiopathỉc arthritis 
is 12mg/kg in children vveighing less than 30 kg, or 
8m g/kg in those weighing 30 kg and oven doses should be 
given ọnce every 2 weeks as an intravenous inhision over 
1 hour. The recommended dose in juvenile iđiopathic 
polyarthritis is lOmg/kg in children vveighing less than 
30 kg, or 8 mg/kg in  those weighing 30 kg and oven doses 
should be given once every 4 weeks as an inưavenous 
infusion over 1 hour.

1. Yokota s , t í  a i  EỄBcacy and saíety of todỉizumab in paúem s with 
systemlc-onset iuvenile  ỉdỉopathlc anhritỉs: a randomlsed, double-blind. 
pUcebo-controUed. withdrâwal phase ra  trial. la n a t  2008: 371: 9 98 - 
1006.

2. NICE. Toáỉỉzumab for the  treatm ent o ỉ systemic juveniỉe idiopathỉc 
arthrìtis: Technology Appraisaỉ Guidance 238 (issued December 201 ỉ ). 
Avaỉlabỉe atỉ http://www.nỉce.org.uk/nỉcem edía/ỉỉve/ỉ 3627/57489/ 
57489.pdf (accessed 02/08/13)

3. Decelle K, Horton ER. Todỉỉzumab for the ưeatm ent of jủvenile 
idiopathỉc arthritis. Aruì Pharmacother 2012; 46; 822-9.

4. De Benedetti F, t í  aL PRINTO. PRCSG. Randomized trỉaỉ o í todiỉzumab 
ỉn system ỉcjuveniỉe ỉdỉopathỉc arthritìs, N  E ngU M td  2012; 367: 2385- 
95.

5. ỉmagawa T, t í  ai. Safety and efficacy ol todỉlzumab, an  anti-IL-6* 
receptor m onodonal antibody, ín patíentỉ w ith polyartỉcular-course 
juvenỉle idiữpathic arthritỉs. Mod Rheumatoi 2012; 22: 109-15.

Adverse Effects and Precautíons
The adverse eííects reported most commonly with 
tocilizumab are headache. hypenension, nasopharyngitìs, 
respiratory-ưaa iníecrions, hypercholesterolaemia, and 
increaseđ liver enzyme values. Conjunctívitìs, dizziness, 
gastritìs, mouth ulceration, pniritus, and rash have also 
been reported. Inhision reactìons and hypersensitiviry have 
also occurred and ỉatal anaphylaxis has been reported. If a 
hypersensitivity reaction is suspeaed, thế ÍỊỊÍusian should 
be stopped ũnmediately and appropriate treatm ent given. 
Tocilizumab treatmem should be permanently discontinued 
in those patìents.

Treatment with tocilizumab should not be started in 
patients with active iníections. If a patient develops a serious 
iníection during treatm ent, tociIizumab should be 
interrupted until the infection has been controlled. 
Todlizumab should be used vvith caution in patìents with 
a history of recurrent or chronic infections or vvith 
underlying disorders (e.g. diverticulitis, diabetes tnellitus) 
that may increase the risk of developing iníections. Patients 
should be screened for latent tuberculosis infeaion before 
starting toólizumab ưeatment.

Complications of diverticulitis have occasionally been 
reponed with tocilizumab, and it shouỉd thereíore be used 
vvith caution in patients with a history of this conditíon or of 
gasơointestinal ulceration. Patients presenting with symp- 
toms such as abdominal pain, haemorrhage, or unexplained 
change in bowel habits with fever that might indicate 
compUcated diveniculitis should be evaluated promptỉy.

As raised Iiver enzyme values have been reported with 
tocilizumab, partícularly when given with methotrexate, it 
should be used with caution in patients with hepatic 
impairment since its saíety in such patients has not been 
adequately ỉtudied.

Decreases in neuưophil and platelct counts have 
occurred with todlizumab given vvith methoơexate, and 
the risk oí neuưopenia may be increased in patients 
previously ưeated vvith a tum our necrosis taaor antagonist. 
Ttxálizumab should thereíore be used with caution in 
patients with low neuưophil or platelet counts; it should not 
be started in ơeatment-naive patients ư the absolute 
neutrophil count is below 2000 cells/miCTolitre.

Live or anenuated vacdnes should not be given at the 
same time as todlizumab because of lack of saíety data. For 
similar reasons. tocilizumab is not recommended for use 
with other biological agents used in the treatment of 
rheumatoid arthritis.

Dizziness has been reponed with todlizumab; u  aííeaed, 
patients should avoid dríving or operating machinery.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the N omegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Sweden, đassiíìes todlizumab as 
possibly porphyrinogenic; it should be used only when no 
saỉer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database íor Acute Porphyrỉa. Avaíiable at: http://w w w . 
drugs-porphyria.org (accessed 06/10/11)

Interactions
During inQammation the expression of cytochrome P450 
isoenzymes is suppressed by cytokines such as interleukin- 
6, and cytochrome P450 expression may thereíore be 
normalised when ưeatm ent with a cytokine inhibitor such 
as todỉizumab is staned. Also, since todlizumab has a long 
elỉminatỉon haU-Uíe, its e£fect on cytochrome P450 
isoenzyme activity may last for several weeks after stopping 
treatment. Thereỉore when staiting or stopping therapy 
vvith todUzumab. patients being treated with drugs that are 
metabolised by cytochrome P450 isoenzymes CYP1A2, 
CYP2C9, CYP2C19, and CYP3A4, (e.g. atOTvastatín, 
caldum-channel blodcers, theophylline, warfarin, pheny- 
toin, ddosporin, or benzodiazepines) should be monitored 
as doses oỉ these drugs may need to be adjusted. 
Reĩerences.

1. Kim s. t í  ai. ỉm erieuldn-6 and cytochrome-P45ỡ, reason ỉor concern? 
Rteumatol Ittí 2012; 32:2601-4.

Pharmacokinetics
Tocilizumab undergoes biphasic elimination ừom the 
drculation after intravenous dosing. Its dearance and 
halí-liíe are concentration-dependent; at lovv serum

concenưatioris, dearance is non-linear due to  binding of 
todlizumab to the interleukin-6 receptor, while at highe ■ 
concentration the non-linear pathway Is saturated anc 
dearance is dominated by a linear dearance pathway 
mediated by the reticuloendothelial System. Furthermore 
the non-lỉnear pathway is not saturated condnuousl' 
within a 4-week dosing interval, and halỉ-iưe dedine 
within the dosing period.

In adults vvith rheumatoid arthritis, todlizumab has ỉ 
half-lUe oỉ up to 11 days at steady-state dosing of 4 mg/kị 
every 4 weeks, and up to 13 days w ith 8mg/kg every 4 
weeks. The half-life in patients w ith systemic juvenilí 
idiopathic arthritis is up to 23 days, and up to 16 days foi 
those with juvenile idiopatlỉic polyarthritis.
Reíerences.

1. prey N, t í  a i Populatỉon pharmacỡkỉnetic analysỉs of todỉỉzumab ỉr 
patients with rheumatoỉd arthritis. J  ơ in  Pharmaeoỉ 2010; 50: 754-66.

Preparatíons
Proprietory Preparations (details are given in Volume B)
Sngle-ingredient Preparatioiu. A r g Aaemra; A u s tr a lAaem- 
ra; Austriar. RoActemra; Belg.x RoAaemra; Braz.: Anemra; 
C a n a d Actemra; Chile: Actemra; Cz.: RoActemra; Denm.: 
RoActemra: Fr.: RoAaemra; G e r RoActemra; G r RoAaemra; 
Hong Kong: Actemra; Hung.: RoActemra; Irl.: RoAnemra; 
israel. Actemra; Jpn: Actemra; Mex.: RoAaemra; Neth.: RoAc- 
temra; Norw.: RoActemra; NZ: Aaemra; Philipp.: Actemra; 
Pol: RoAnemra; Port.: RoActemra; Rus.; Aaemra (AxreMpa); 
Spain. RoAaemra; Swed.: RoActemra; Switz.: Anemra; Thai.: 
Ãctemra; UK: RoActemra; Ukr.: ACTemra (AKTCMpa); USA: 
Actemra.

Isonixin IrlNNI

Isonixine; Isonixino; Isonixinum; H30HHKCHH.
2-Hydroxy-W-(2,6-dimethylphenyl)nicotinamide. 
CmHmN2Ó2=242.3 
CAS—  S7Ò2Ỉ-6Ĩ-Ỉ.
UNII —  BYX6E7M5QE.

P ro Ịile
Isonixin is an NSAID (p. 102.3) that has been used in the 
management of pain and inAammation assodated with 
musculoskeletal and joint disorders. It has been used in 
doses of 400 mg two to íour times daily orally or by rectal 
suppository. It has also been applied topically as a 2.5% 
crẽãm.

Preparatíons
Proprietary Preparations (deiails are given in Volume B) 
Single-mgredient Preparations. Spain: Nixyn.

Muhi-ingredient Preparations. Spain: Nixyn.

Kebuzone MNNI

Kebuzona; Kébuzone; Kebuzonum; Ketophenylbưtazone; 
Ke6y30H.
4-(3-Oxobutyl)-1,2-diphenylpyrazolidine-3,5-dione.
C19H18NA=322.4
CAS -  853-34-9.
ATC —  M01AA06.
ATC Vet —  QM01AA06.
UNII —  4VD83UL6Y6.

Prọ/Ị7ẹ
Kebuzone, a phenylbutazone derivative, is an NSAID 
(p. 102.3). Ithas been given for musculoskeletal, joint, and 
soft-tissue disorders in oral doses of up to 1.5 g daily in 
divided doses. Kebuzone has also been given as the sodium 
salt by intramuscular ữýedion in doses equivalent to 1 g of 
base once or tvvdce daily.

Preparations
Proprielory Preparations (details are given in Volume B) 
Muhi-ingredient Preparations. Austria: Rbeumesser.

Ketobemidone Hydrochloride IBANM, riNNMỊ 

Cetobemidona, hidrocloruro de; Cétổbémidone, Chlorhy- 
drate de; Cetồbemidone Hydrochloride; Cetobemidoni 
Hydrochloridum; Hidrocloruro de cetobemịdona; Ketobe- 
mịdonhydrochlorid; Ketobẹmidon-hydrochloríd; Ketobemi- 
donhydroklorid; Ketobemidonl Hydrochloridum; Ketobemi- 
d o rtih y d ro k lo r id i; K e tobe m id orio  h id ro ch lo rid a s ; 
KeTo6eMHflOHa fMflpoxnopnfl.
l^m -Hydroxyphenyl-l-m ethyM -p iperidyO propan-l-one
hydrochloríde.

All cross-reíerences reíer to entries in Volume A

http://www.nice
http://www.n%e1%bb%89ce.org.uk/n%e1%bb%89cemed%c3%ada/%e1%bb%89%e1%bb%89ve/%e1%bb%89
http://www
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C,5H2,N02,HCI=283.8
CAS — 469-79-4 (kétòbemidone); 5965-49-1 (ketobemidone 
hydrochloride).
ATC —  N02AB0Ỉ.
ATC Vet —  QN02AB01.
UNII —  U9U6LTV80K.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Ketobemidone Hydrochloride). White or almost 
vvhite, crystalline povvder. Freely soluble in vvater; soluble in 
alcohol; very slightly soluble in dichloromethane. A 1% 
solution in water has a pH of 4.5 to 5.5.

P r v fífe

Ketobemidone is an opioid analgesic (p. 108.1). It has been 
given as the hydrochloride orally, by injection, or rectally, 
sometimes with an antispasmodic.
Reíerences.

1. Al-Sburbajl A. Tokỉcs L  The phannacokinetics of ketobemỉdone In 
criticaUy ỈU padents. Br J  ơ itt Pharmacol 2002 54: 583-6.

2. JyiU L, et ai. Comparíson o ỉ the analgesic eSỉcacy of ketobemidone and 
tnorphỉne for managem ent of postoperatíve paỉn in chUdren: a 
randomized, controUed study. Acta Anaatheàol Scand 2004; 48: 1256-9.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled bỵ the |ỉorw egian Potphyria Centre (NAPOS) and 
the Porphyria' Centte Sweden, dassihes ketobemidone as 
probably not porphyrinogenic; it may be used as a drug of 
íirst choịce anâ no precautions are needed.1

ỉ .  The Drug Database ỉo r Acute Porphyria. Avaỉlabỉe at: htrp://www. 
drugs-porphỵna.org (accessed 22/10/11)

Preparòtíons
Proprietary Preparalions (details are given in Volume B)
Singie-ìngredient Preporotiom. Norw.: Ketorax; Swed.: Ketogan 
Novum.
Muhi-ingredient Preporotioni. Denm.: Ketogan; Norw.: Ketogan; 
Swed.\ Ketogan.

Ketoprofen IBAN, USAN, riNNi 

Ketoproíeenì; Ketoprọíén; Ketoproíenas; Kétoproíène; 
Ketoproíeno; Kẹtoprófenum; RP-19583; KeĩonpoệeH. 
(RS)-2-(3-Benzoylphenyl)propionic acid.
C,«H,4 6 3 = 2 5 4 3

CAS —  22071-15-4 (ketoproíen); 57469-78-0 (ketoprofen 
lỵsine); 57495-14-4 (ketoproíen sadium).
ÁTC —  M0 ỊÁE03; MỌ2AA ỉ 0.
ATC Vẹt —  QMÒÌẠẸ03; QM02AA10.
UNII —  90Y4QC304K

Pharmacopoeias. In chín.. Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Ketoproíen). A vvhite or almost white, 
crystalline povvder. M.p. 94 degrees to 97 degrees. 
Practically insoluble in vvater; freely soluble in alcohol in 
acetone, and in dichloromethane.
USP 36: (Ketoprolen). Store in airtight containers.

D exketoproíen Trom etam ol IBANM, riNNMi

(S)-(+)-Dexketoprofen Trórnetamol; Dexkétoproíène Tromé- 
tamol; Dexketopròíeno ịrometamoi; Dexketoprọíenum 
Trometamolum; ÍỊeKCKeTonpoệeH TpoMeraMO/1.
CAS —  22161-81-5 (dexketoproíer,).
ATC —  M01AE17. .
ATC Vet —  QM01AE17.
■um  —  N674F7L21E

Uses and Administration
Ketoprolen, a propionic add derívative, is an NSAID 
(p. 102.3). Its anti-mHammatory properties may be vveaker 
than those of some other NSAIDs. Ketoproíen is a racemic 
m ixture; in artimal studies the S-(+) enantiom er, 
dexketoprofen, has about twice the analgesic aaivíty of 
ketoprofen by vveight.

Ketoprofen is used in musculoskeletal and joint disorders 
such as ankylosing spondylitis, osteoarthritis, and rheu- 
matoid arthritis, and in  peri-articular disorders such as 
bursitis and  tendinitis. It is also used in dysmenorrhoea, 
postoperative pain, in paỉnỉul and inũammatory condltionỉ 
such as acute gout or soft-tissue disorders, and to reduce 
íever. Dexketoproíen is used in the treatm ent of mild to 
moderate pain su ch as musculoskeletal pain, dysmenoư- 
hoea, or dental pain.

ỉn  the treatment oí rheum adc disorders a usual oral daily 
dose of ketoproỊen is 100 to 200 mg in 2 to 4  divided doses; 
modihed-release ỉormulations taken once daily may also be 
used. Some licensed product iníormation suggests initial 
orai doses of 75 mg three times daily or 50 mg four times 
daily incređsed as needed to a maximum of 300mg daily in 
divided doses. Ketoproíen may also be given rectally as

suppositories in a dose of lOOmg at night or 100 mg twice 
daily. It is recommended that the total daily combined oral 
and rectal dose should not exceed 200 mg. The usual oral 
dose for the treatment of other painlul conditions induding 
dysmenorrhoea is 25 to 50 mg every 6 to 8 hours. For details 
on the use of ketoptoíen in patients with hepatìc or renal 
impairment, see belovv.

Ketoprofen may be given by deep intramuscular 
injertion into the gluteal musde lor acute exacerbations of 
musculoskeletal, joint. peri-articular, and soft-tissue 
disorders, and in the management of pain after orthopaedic 
surgery. Doses of 50 to 100 mg may be given every 4 hours, 
up to a maximum dose of 200 mg in 24 hours íor up to 3 
days. In some countries, ketoprolen has aìso been given 
intravenously in similar doses.

Ketoproíen may be applied as a 2.5% gel for local pain 
relieí. Doses vary slightly between preparaúons: typically, 
they are applied 2 to 4 tímes daily for up to 10 days.

DexketoproỊen is given orally as the trometamol salt. 
Doses are expressed in tenns of the base; dexketoprofen 
ttometamol 36.9 mg is equivalent to about 25 mg of 
dexketoproten. Usual doses are 12.5 mg every 4 to 6 hours 
or 25 mg every 8 houn; the total daily dose should not 
exceed 75 mg. ELderly patients should be started on a total 
daily dose not exceeding 50 mg. Dose reductions are also 
necessary in patients with hepatic or renal impairment, see 
below. It is usually recommended that NSAIDs are taken 
with or aíter food to reduce any adverse gastrointestinal 
ettects; hovvever, licensed product iníorm ation for 
dexketoproíen States that absotption is delayed ií the drug 
is taken with food and thereíore recommends that in acute 
pain dexketoproíen should be given at least 30 mỉnutes 
beíore food.

Ketoproíen has also been used as the hydrochloride, 
lysine, and sodium salts.
Revietvs.

1. Mauleón 0 . t í  ai. Predinical and dinical development of dcxketoproíen. 
Drugs 1996; 52: 24-46.

2. Moore RA, Barden J. Systematíc revievv of dexketoproỉen in acuie and 
chronic paỉn. BMC Qin Pharmacol 2008; 8 : 11. Avaỉỉable au http://wwvr. 
b io m ed cen tra I.co m /co n T en t/p d f/1472-6904-8- ỉ ỉ .p d f (accessed 
17/09/09)

Administration in hepatic ar renal impairment. No sped- 
fic dosage recommendations for racemic ketapmfen in 
patients with hepatic or renal impairment are given by UK 
licensed p rodua iníormation, although the drug is 
contra-indicated in severe renal impairment and it is 
advised that the dose be kept as low as possible and renal 
tunction be monitored in more moderate renal impair- 
ment (but see also Renal Impairment, below). In the USA, 
however, it has been recommended that patients with 
hepatic ứnpairment and a serum albumin concentration of 
less than 3.5 g/dL should be given a maximum initial daily 
dose of lOOmg orally. Patients vvith mild renal impairment 
should be given a maximum daily dose of 150mg and 
those with more sevére impairment (GFR less than 
25 mL/minute per 1.73 m2 or end-stage renal impairment) 
should not exceed a maximum daily dose of 100 mg.

UK licensed product inlormation for dexketopToỊtn 
recommends a reduced initial daily dose of 50 mg orally in 
patients with mild to moderate hepatic or mild renal 
impairment. Dexketoprofen should not be used in patients 
with severe hepaticor moderate to severe renal impairment.

Adverse Eíỉects, Treahnent, and Precautions
As for NSAIDs in general, p. 104.3.

When ketoproíen is given intramusculariy there may be 
pain at the injection site and oecasionally tissue damage. 
Topical preparations containing ketoproíen may cause 
application site reactions. Ketoprolen suppositories may 
cause local irritation; rectal use should be avoided in 
patients vvith a history of proctitis or haemorrhoids. 
Ketoproíen should be used vvith caution in patients with 
renal or hepatic impairment; it should not be used in those 
vvith severe renal impairment.

Dexketoprofen should be avoided in patients with 
moderate to severe rena! or severe hepaúc impairment, and 
in those vvith severe heart íailure.

Effects on the skin. Contaa and photoallergic deimatitis 
have been seen aíter topical use of ketoprofen.1J A retro- 
spective study’ íound that of the 139 cases of contact reac- 
tions to topical NSAIDs reported to the Spanish Pharma- 
covigilance System betvveen 1996 and 2001, 84 involved 
ketoptoíen (16 alỉergy; 68 photoallergy). Totais for other 
NSAIDs inđuded piroxicam (21), etofenamate (10), pike- 
toprofen (5), salicylatẹs (4), lepradinol (3), didoíenac (3), 
indom etadn (2), phenylbutazone (2), benzydamine (2), 
acecloíenac (1), naproxen (I), and mabuproíeri (1). Ana- 
lysis indicated tha t the number of reports for topical keto- 
proíen vvas disproportionately high in relation to its usage.

1. M attbieu L  et al. C o n u a  and p h o to co n u a  alleigy to ketoprolen: the 
Belgian experience. ũmtact Dtrmatìtís 2004; 50: 23&-41.

2. HlndỉỂn M. t í  aĩ. Photoallergic con taa  dcrmadtỉs from ketoproíen ỉn 
Southern Sweden. Cortíaa Dermaứtú 2006; 54: 150-7.

3. Diaz RL. tí al. Greater allergeĩùdty oỉ topical ketoproỉen ỉn contaa 
dertnatỉtis con&imed by use. Contact Dermoỉitừ 2006; 54: 239-43.

Hypersensitivity. Liíe-threatening asthma, urticaria, and 
angioedema developed in 2 aspirin-sensitive patients after 
taking ketoproỉen 50 mg orally.1 Cardiac and respiratory 
aưest occuưed in an asthmatic patient shortly alter taking 
ketoproíen.2 Life-threatening asthma has also occurred 
aíter topical application of ketoprofen.J

Delayed skin hypersensitivìty vvas seen in a patient who 
used a topical gel containing ketoprofen.4 The reaction 
recurred on rechallenge to ketoprofen gel bụt not to a 
similar gel containing didoíenac. The authors of the ieport 
noted that the UK CSM had received 15 reports of skin 
reactions to ketoprofen gel, induding two each of dermatltis 
and urticaria.

See also Effects on the Skin, ạbove.
1. Frich p, i t  a i  U ỉc -ứ ìT C inỉng asĩhma, urticarù, and an^ocedema afcer 

keioproíen. Lartot 1978: li: 847-8.
2. Schreuder G. Ketoproỉen: possible idlosyncraiic acute bronchospasm. 

Med J  Aust 1990; l ù ỉ  332-3.
3. Kashiwabara K. Nakamura H. Anaigcsic-inđuced asthma caused by 

2.0% kctoproícn áỉỉhesỉve agcnts, but not by 0.3% agents. ỉnưm  Meấ 
2001; 40: 124-6.

4. Oh VMS. Kctoproíen gel and delayed bypersensitivity dermatitỉs. BMJ 
1994; 309: 512.

Myasthenia gravis. A cholinergic aisis was predpitated 
by a single oral dose oỉ ketoprofen 50 mg in a patient with 
well-controlled myasthenia gravis.1 The patient had pre- 
viously noted a sũnilar but milder reaction vvith aspirin, 
but not with paracetamol.

1. MdDovvcU IFW, McCoạneU JB. Choỉinergic crỉsis in myasthenỉa gravis 
prccipitated by ketoproíen. BMJ 1985; 291:1094.

Pancreatítis. Panaeatitis has been assodated with keto- 
proíen use.1'2

ỉ .  Cobb TK Plerce JR. A cute pancreadtỉs assodatcd wíth ketoproỉen. South 
Med J  1992; 85:430-1.

2. Mété D, et ol. Panaéaiite  aigué et kétoproỉènc. Gostroenttrol ơ ù t Biol 
2001;25:721-2.

Photosensitìviiy. Ketoproíen causes photosensinvity reac- 
tìons11 and cross-sensitivity to other drugs, notably the 
Sbrates bezalibrate, dproSbrate, and ỉenohbrate, has also 
been repoited. The cross reactions were attributed to the 
benzoyI ketone sơucture that the drugs have in common. 

See also Ettects on the Skin (above).
1. Bagherỉ H. tt  aL Photosensitivity to ketoproíen: mechanisms and 

pharmacoepỉdcnúologỉcaỉ dau . Dntg Sữfetỵ 2000; 22: 339-49.
2. Vcyrac G, et a i  Bỉỉan de 1'enquẻte nadonaỉe sur ìes cãea  indésừabỉes 

cutanés du kétoprotène gel enregỉỉtrés en tre le 01/09/1996 et le 
31/08/2000. Thrrâpữ 2002; 57: 55-64.

Porphyrio. The Drug Database for Acute Poiphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
th£- Potphyria Cenưe Svveden, dassihes ketoproíen as 
probably not porphyrinogenic; it may bẹ used as a dntg of 
hrst choice and no precaũtions are nẽeded.1

1. The Drug Database ỉor Acute Porphyría. Avaỉlable at: http://w w w . 
drugs-porphyria.org (accessed 23/10/11)

Renal impoirmenl. The eliminatioa halí-iưe and unbound 
plasma concentrations of dexketoproíen are increased in 
patients vvith renal impairment given racemic ketopro- 
fen;'-2 this appears to be mainly attributable to impaired 
renal clearance oỉ the acyl-glucuronide conjugates in a 
stereoselective {ashion, with subsequent hydrolysis of the 
unstable conjugate back to the aglycone produdng 
increased plasma-ketoproíen concentrations.13 The 
authors of one study suggested5 that dosage adjustments 
of racemic ketoprofen were indicated only for patients 
vvith moderately severe renal ỉailure (creatinine dearance 
of less than 20mL/minute).

For advice on the dose of dexketoprofen in patients with 
renal impairment see under Uses and Administration, 
above. See also Adverse Effects and Precautions. above. 

ỉ . Haybaỉỉ PJ, t í  ai. The inUuence of renaỉ íunctỉon on the enantỉoselectỉve 
pharmacokinetics and  pharmacodynamics of ketoproíen in patỉents 
with rheumatoid arthritỉs. Br J  Qin Pharmaeoi 1993; 36: 185-93.

2. Grubb NG. et a i  Stereoseỉectíve pharmacokineũcs of ketoproíen and 
ketoproíen gỉucuronỉde ỉn end-srage renal dỉsease: evidence for a 'hitile 
cyde' of elimỉnarion. Br J  ơừi Pharmaeoi 1999; 48: 494-500.

3. Skeith KJ. tí ai. The inUuence o( renal hmction on the phannacokineùcs 
of unchanged and acyỉ-glucurocoajugaied ketoproíen enantiomers aỉter 
50 and 100 mg racemic ketoproCen. B rJ  CỈÙI Pharmacol 1996; 42:163-9.

Interađions
For interactions assodated with NSAIDs, see p. 107.3.

Probenedd delays the exoretion of ketoprofen and 
decreases its extent of protein binding resulting in increased 
plasma-ketoproíen concentrations. Not unexpectedly, a 
similar interaction may be seen with dexketoproíen and 
probenedd. •

Pharmacokinetics
Ketoproíen is readUy absorbed from the gastrointestinal 
trart; peak plasma concenưations occur about 0.5 to 2 hours 
aíter an oral dose. w h en  ketoprofen is given vvith food. the

The Symbol t  denotes a preparation no longer actively marketed

http://wwvr
http://www
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bioavaílability is not altered but the rate of absorptíon is 
sloweđ. Ketoproíen is well absorbed from the intramuscular 
and rectal rõutes; only a small amount of percutaneous 
absorption occurs after topical application. Ketoproíen is 
99% boúnd to plasma proteins and substantial concentra- 
tions oỉ drug are found in the synovial fluid. The elimination 
halí-liỉe in plasma is about 1.5 to 4  hours. Ketoproíen is 
metabolised mainly by conjugation vvith gỉucuronic add, 
and is excreted mainly in the urine.

Ketoproíen possesses a chiral centre. It is usually given as 
the racemate bu t its phannacological actìons appear to be 
due largely to the S-enantiomer, dexketoptoíen. The 
phannacokinetics of ketoproíen appear to show Iittle 
stereoselectivity (but see underRenal Impairment, p. 79.3).

Reíerences.
1. Dcbruyne D, t í  a i  Clỉnỉcaỉ pharmacokmedcs of ketoproíen aficr single 

ỉntravenous ađm iuistriùon as a boỉus OT intusìon. ơ in  Pharmacokintí 
1987; 1 2 :214-2 !.

2. F!ouvat B, t í  aì. Phansacoldnetỉa  oí ketoproíen in m an aíter repeated 
percutaneous administration. Arznàmitteỉforschung 1989; 39: 812-15.

3. Jamali F, Brocks DR. Clinical pharmacokinetics of ketoproíen and ii$ 
enarniomers. CtÌH Phamacotínet 1990; 19:197-217.

4. Geỉsslinger G. tí aì. Pharmacokinetỉcs of keioproíen enantiumers aíter 
difíerent doses oỉ the racemate. Br J Cìin Pharmacol ỉ 995; 40: 73-5.

5. Barbanọỉ MJ, tí  a i  Pharmacokỉnetỉcs of dcxkeioproíen tromeiamul in 
healthy volum een aíier single and repeated oral dostrs. J ơirt Pharmacoỉ 
1998; 38: 33S-40S.

6. Kokki H. tí aỉ. Pharmacokỉneúcs oí ketoproíen syrup ín small children. J  
ơ in  Pkarmacoỉ 2000; 40: 354-9.

7. Barbanoj M-J. t í  a i  Clỉnical pharmacokineiics of dexketoproícn. Cỉin 
PharmacokÌTĩtí 2001; 40: 245-62.

8. Kữkki H. tí a i  pharmacokinetics of ìntravenous and rectal keioproíen ìn 
young chỉỉdreiL Clin Pharmacokintí 2003; 42: 373-9.

9. Vaỉles J, tí a i  CUnicaỉ pharmacỡki&etỉcs oĩ paremeral dexketoproten 
trometamol ỉn heaỉthy subjectỉ. Mtíhods Pinđ Exp ctin Pharmaco!2006; 28 
(suppl A): 7-12.

10. Vaỉles J, t í  al. Single and repeated dose pharroacokinetỉcs oi 
dexketoproíen ưometamol ỉn young and elderly subjects- Mtíhods Fìnd 
Exp ơ in  Pharmacol 2006; 28 {suppl A): 13-19.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Enantyum; Helenil; Ketí- 
ren; Saliaem K; AustraL: Orudis; Omvail; Austría: Enantyum; 
Fastum; Ketesse; Ketospray; Proíenid; Belg.: Bi-Rolenid; Enan- 
tyum; Pastum; Ketesse; Roíenid; Braz.: Anriíenil; Anrinid; 
Artrosil; Bi-Profenid; Ceprolen; Cetoỉenid; plamador; Proíenid; 
Canad.: Apo-Keto; Novo-Ketot; Chũc. Bonil; Cinjs; Desketo; 
Dolo-Ketazon; Dololar; Dolostat; Fastumt; Flogofin; Prolenid; 
Relatene; Ta]flex; China: Ao Ding Ni (MTMị; Arket (ỈXftJ); 
Fastum (ft^ỴÌS); Fẹn Li (3??*)); Ketotop (S Í Í6 ) ;  Kui La Lan 
(S®L=); Riđen (®M); San Si Teng (SStíKSt); shu Li Ang (®7j 
8 ); Wei Kang Li (ịtJf|Ị)); Youbaiíen ( t t l ĩ ỉ ĩ ) ;  Cz.: Dexoket; 
Pastum; KeplaL' Ketesse; Ketonab Proíenid; Prontoflex; Pronto- 
kett; Demĩt.: Enantyumt; Pastum: Ketesse; Ketospray; Oro- 
íen-h Omdisf; Pin.: Enạntyumt; Ketesse; Keto; Ketomex; 
Ketorin; Orudis; 2oaf: Fr.: Bi-Proíenid; Ketesse; Ketum; Proíe- 
mign Proíenid: Topíenat; Toprec Ger.: Advelt; Alrheumun; 
Dolormin mit Ketoproíent; EHekton mit Ketoprofen; Gabrilen; 
Phardol Schmerr Spondylont; Sympal; Gr.: Drastirel; FarboviI; 
Ketodur; Menaril; Nosatel; Omvail; Profinject; Solu-Ket; Toti- 
íen; Viaxal; Vofen; Hang Kong: Apo-Keto-Ẽf; Fastum; Mohrus; 
Orudis; Oruvailt; Hung.: AlgoQex; Fastum; Keplat; Ketodex; 
Ketospray; Profenid; Prontokett; India: Fastum; Iníen; Ketoíen,- 
Ketopatch; Ostoíen; I n d o n Altoíen; Fetik; Gatoíen; Kaltroíen: 
Ketesse; Ketros; LantìHani; MolaOam; Nasaỉlam: NazoveIl; 
NoĐam; Ovurila; Proíecom; Profenid: ProEka; Pronalges; Proto- 
fen; Remapro; Rematoff; RhetoOam; RoEden; Supraỉenid; Irl.: 
Fastum; Keral; Orugesict; Oruvail; Israel: Fastumf; Ketospray; 
Pioíenid; ItaL: Alket; Ardbeg: Artrosilene: Besketo; Dolgosin; 
Enantyum; Euketos; Fastiirn; FIexen; HiruHog; Ibiỉen; Isoíenal; 
Keplat Ketartriumt; Ketesse; Ketodol; Ketolann; Ketoplus; 
Ketoselect; Ketum; Lasoanro; Lasonil Gel; Liotondol; oki; 
Onidis; Steoỉen; Jpn: Mohms Malaysia: Apo-Keto; Fastum; 
KeíenTech; Kenhancen Kenoíen; Ketoíen; Oniđis; Mex.: 
Arkett; Arthrit Bi-Proíenid; Bibix+7 EBken; K-Profen; Kerab 
KetoAex: Oki 3A; Onidis; Painsik; Proíenid; Stadium; Neth.: 
Enantyum; Onidis; Oruvail; Oscorel; Rilies; Stadium; Norw.: 
Orudis; Zonf; NZ: Oiudist; OruvaiL' PkBipp.: Fastum; Floramil; 
Keon; Ketoíent; Ketotop; Orudis; Udzapenf; PoL: Bi-Prolenid; 
Dexak; Pastum; Febrofen; Ketonal; Ketoprom; Ketopronil; 
Ketores; Ketospray; Proienid; Retasdn; Ultraỉastin; PorL: Enan- 
tyum; Fastum; KeplaL' Ketesse; Proỉenid; Ruỉ.: Araosilen 
(ApTp03HJieH); Aitrum (ApipyM); Bystrumgel (EucipyMTeưa); 
Dexalgin ỰỊexcanrHB); Fasrum ((PacryM); Febrofid (4>e6poỘHA); 
Flamax (4>aaMaxc); Plexen (dbieKCeH); Ketonal (KeroHui); oki 
(Oxh); S~Afr.: Pastum; KetoOam; MyproDam; Onivailt; Singa­
pore. Apo-Kéto; Fastum; KetenTech; Kenhancen Ketesse; 
Oruvail; Pronalges; Spain: Adolquir; Arcental; Enangel; Enan- 
tyum; Extraplus; Fastum; Ketesgeb Ketesse; Omdis; Quiralam; 
Quirgd; Swe<L: Enantyum; Ketesse; Ketoílext; Onidis; Síduro; 
Zonf; Switz.: Fastum; Ketesse; Thai: Fastum; Kaproíent: Loli- 
ta; Oruvail; Profenidf; Rhumaten; Rotepaìn; Vestam; Turk.: 
Arveles; Bi-Proíenid; Fastjel; Ketesse; Keto; Ketofenf; Profenid; 
ProĐam; UK: Axorid; Keial; Ketodd; Ketovail; Laralen; Orudis; 
OruvaiL' Powergel; Tiloket; Ukr.: Dexalgin (HexcaarHH); F-Gel 
(<b-rejn>); Fastúm (<J>acryM); Ketonaĩ (KeTOHaa); Ketum 
(KeryM)-h ulưaíastin (yatTpaiịiacTHH); Valusal (Baaycaa); Venei.: 
Dolomax; Kehen; Keto; Ketoprot Keydol: Lindilan; Oroteno; 
Peindob Proíenid.

Muiti-ingredient Preparotions. Gr.: Proíenil Compỉex; ỉndia: 
Ketonal-D; Lupiũex; Mex.: Bdebral; Dolo Bedoyecta; Reumo- 
phan Alka; Reumophan ViL

Ptiannacopoeiạl Preparalions
BP 2014: Ketoprofẽn Capỉules; Ketoproỉen Gel;
USP 36: Ketoproíen Extẽnded-Release Capsules.

Ketorolac Trometamol ỊBANM, riNNMi

Ketorồỉaakkitrometamoli; Ketórolac-Trometamol; Kétorolac 
Trométamol; Ketorolac Tromethamine (USAN); Ketorolaco 
trometamol; Ketorolacum Trometámoli; Ketorolacum tro- 
metamolum; Ketorolak Trometámol; ‘Kétorolak 2  trometa- 
molem; Ketorolak-trometámol; Ketorolaktrometamol; RS- 
37619-00-31-3; RS-37619 (Ketorolac); KeToponaK TpoMeĩa- 
MO/1.
(±)-S-Behzoyl-23-dihydro-1 H-pyrrolizine-1-carboxylic acid 
compound with 2-amino-2-(hydroxymethyl)-1,3-propane- 
diol (1:1)
CI9H24NÁ=376.4
CÁS —  74103-06-3 (ketorolac); 74103-07-4 (ketorolac 
irometamoi).
ATC —  M0ÍA81S; SOỈBCOS.
ATC Vet —  QM01AB1S; QS01BC05.
UNII —  4EVE5946BQ.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Ketorolac Trometamol). A white or almost 
white, crystalline povvder. Freely soluble in vvater and in 
methyl alcohol; slightly soluble in alcoho); pracùcally 
insoluble in dichloromethane. A 1 % solution in water has a 
pH of 5.7 to 6.7. Protect from light.
USP 36: (Ketorolac Tromethamine). A white to off-white, 
crystalline powder. Freely soluble in water and in  methyl 
alcohol; slightly soluble in alcohol, in dehydiated alcohol, 
and in tetrahydroíuran; practically insoluble in acetone, in 
acetonitrile, in butyl alcohol, in dichloromethane, in 
dioxan, in ethyl acetate, in hexane, and in toluene. pH o{ a 
1% solution in vvater is betvveen 5.7 and 6.7. Store in 
airtight containers at a temperature of 25 degrees, 
excursions permltted bervveen 15 degrees and 30 degrees. 
Proten ừom light.

Uses and Administratíon
Ketorolac, a pyrroliãne caiboxylic add derivative structu- 
rally related to indometacm (p. 71.2), is an NSAID 
(p. 102.3). It is used mainly as an analgesic.

Ketorolac is used intramuscularly, intravenously, or 
orally as the aom etam ol salt in the short-term management 
of moderate to severe p o s to p era tiv e  paỉn . However, ít 
should be noted that because of concems over the high 
inddence of reported adverse effects with ketorolac its 
dosage and maxitnuiĐ duratíon of use are restiicted. The 
reconunended maximum duration for parenteral therapy is 
2 days in the UK; if required, patients should be transíerred 
to oral therapy vvith another anaỉgesìc. In the USA it is 
recommended that the maxtmum combined duration of use 
of parenteral and oral ketorolac should not exceed 5 days.
• In the UK the recommended initial dose by the parenteraỉ 

route is 10 mg oí ketorolac trometamol lollowed by 10 to 
30 mg every 4 to 6 hours as required, although ketorolac 
may be given as often as every 2 hours in the ínitial 
postoperative period if required. The total maximum 
daily dose is 90 mg (60 mg ỉn the elderly, patients with 
mild renal ũnpairment, and in those vveighing less than 
50kg). Inơavenous úýections shoulđ be given over at 
least 15 seconds.

• Regimens in use in the USA include a single 
intramuscular dose o( 60 mg or a single intravenous 
dose of 30 mg, or a multiple-dose regũnen comprising 
30 mg every 6 hours iĐtramuscularly or inttavenously, 
up to a maximum of 120 mg daily. These doses should be 
halved in the elderly (aged 65 years or older), the renally 
impaired, and those vveighing less than 50 kg.

• In the USA ketorolac trometamol may also be given orally 
as continuation therapy hom  parenteral dosing. The 
recommended dose is 20mg (lOmg in the elderly, the 
renally ũnpaired, and those weighing under 50 kg), 
fol1owed by lOrag every 4 to 6 ho u n  to a maximum of 
40 mg daily.

For doses in children see Adminỉstratìon in Children, below.
In the USA, ketorolac uometamol is also approved {orthe 

short-term management of moderate to moderately severe 
acu te  p a in  as an intranasal spray. It is recommended that 
the maximum duration of use either alone or with other 
ketorolac preparatìons should not exceed 5 days; it should 
not be used at the same time as other ketorolac 
preparatlons. The recommended dose is 15.75mg in each 
nostril every 6 to 8 hours to a total maximum daily dose of 
126mg. In patients aged 65 yeats or older, the renally 
impaired, and those vveighlng Iess than 50 kg, the

recommendeđ dose is 15.75 mg in one nostril every 6 to 8 
hours to a  total maxũnum daily dose of 63 mg.

Ketorolac trometamol is used as 0.5% eye drops to 
relỉeve o cu la r itch in g  assodated with seasonal alle gic 
conjunctìvitis. Ketorolac trometamol eye drops 0.5% ha ve 
also been used ỉor the topical treatment oỉ cy sto id  m acu  lar 
o ed e m a  and íor thê prevention and reduction of 
in ílam m atlo n  assodated vvith ocular surgery. In he 
USA, 0.4 or 0.45% eye drops are also available íor 
postoperative ocular inílammatỉon.
Revievvs.

1. Gillis J C  Brogden RN. K etoroìac a reappraisal of iu  pharmacodyna oic 
and pharm acokỉnetic properties and  therapeutíc usc in  pain mans ịe- 
mcnỉ. Drugs 1997; 53: 139-88.

2. Dĩ Massa A, tí  aì. Ketorolac ỉor paediatric postoperatỉvc pain: a revi w. 
Minava Anestaioi 2000; 66: 749-56.

3. Arora s, tí a i  Myth: parem eral kctorolac provides more effec ve 
analgesỉa than  oraỉ ỉbuproíen. CĨBM 2007; 9: 30-2.

4. Schechrer BA. Ketoroỉac trom etham ine 0.4% as a ưeatm ent íor allc: ỊÍC 
C onjuaiv ỉlls (sic]. Expert Opin Drvg Mtíab Toxicoỉ 2008; 4: 507-1 ỉ .

5. Sỉnha VR, et ai. Ketoroỉac trom etham ỉne íormulatỉons: an  overvỉrvv. 
Expert Opin Drug Dtltv 2009; 6: 961-75.

Administration in children. Ketorolac ưometamol may le 
used for the short-term management of moderate o 
severe postoperative pain in children. In the USA, chilđn n 
aged between 2 to 16 years may be given a single in tri- 
muscular dose of 1 mg/kg of ketorolac trometamol up to a 
maximum of 30 mg or a single intravenous dose )f 
500micrograms/kg up to a maximum of 15mg. In the Ul '„ 
parenteral ketorolac is only licensed for those aged 16 ar d 
õven doses are as íor adũltỉ (see above). However, t l e  
BNFC suggests that chìldren aged 6 months to 16 yea s 
may be given an initial intravenous injection of 0.5 t 5 
1 mg/kg (maximum of 15 mg), íollovved by 0.5 mg/k 5 
(maximum of 15 mg) every 6 hours as required, to a max - 
mum daily dose of 60 mg.

Oral ketorolac is not licensed for use in children.

Administratíon in renal impairment. Ketorolac iỉ 
contra-indicated in patients with moderate to severe renal 
impairment; for suggested doses in less advanced renal 
impairment, see Uses and Administration, above.

Adverse Effects and Treatment
As for NSAIDs in general, p. 104.3.

Concem over the high inddence oí reponed adverse 
ettects with ketorolac trometamol has led to its withdrawa 
in some countries while in others its permitted dosage ano 
maximum duration of ơeatm ent have been reduced.

Adverse effects reported incỉude gastrointestinal dis- 
turbances includlng gasưointestmal bleeding (espetíally in 
the elderly), peiíoration, and peptic ulceration. Hypersensi- 
tìvity reactions such as anaphylaxis, rash, bronchospasm, 
laryngeal oedema, and hypotension have also occuưed. 
Otheradverse elíects reported include drowsiness, dizziness, 
headache, mental and sensory changes, psychotic reactions, 
sweating, dry mouth, thirst, íever, convulsions, myalgia, 
aseptic meningitis, hypertension, dyspnoea, pulmonary 
oedema, bradycardia, chest pain, palpitations, íluid 
retention, increases in  blood urea and creatinine, acute 
renal lailure, oedema, hyponaưaemia, hyperkalaemia, 
urinary hequency or retention, nephrotic syndrome, flank 
pain with or vvithout haematuria, purpura, thrombocyto- 
penia, epistaxis, inhibition of platelet aggregation, increased 
bleeding tìme, postoperative wound haemorrhage, haema- 
toma, Qushing or pallor, and pancreatitis. Severe skin 
reactions induding Stevens-Johnson syndrome and Lyell’s 
syndiome have been reponed. Liver hinction changes may 
occiư; hepatiús and liver íailure have been reported. There 
may be pain at the site of injection.

The most írequently reported adverse ettects of ketorolac 
intranasal spray were mild and ưansient local reactions such 
as nasal discomíort or irritation.

Ketorolac eye drops may produce transient stinging and 
other minor symptoms of ocular irritation. As vvith some 
other NSAIDs used in the eye, ketorolac has been implicated 
in reports of comeal toxidty (see EHects on the Eyes, 
p. 50.1).

Inridence of adverse effects. Adverse eỉíects reponed 
with ketorolac are mainly those common to all NSAIDs 
with gastrointestinal reactions being the most hequent fol- 
lovved by haematologicaỉ, renal, hypersensitivity, and then 
neurological reactions. From 1990 to 1993, 97 reactions 
vvith a íatal outcome were reponed worldwide.‘ The 
causes of death were: gasữointestinal bleeding or períora- 
tion (47 cases); renal im painnent or insuíhdency (20 
cases); anaphylaxis or asthma (7 cases); haemoưhagic 
reactìons (4 cases); and unexplained or miscellaneous 
causes (19 cases). Concem over the saíety of ketorolac has 
led to adverse reactions being monitored dosely and to 
the implementation of restrictions on dose and duration of 
treatment (see Uses and Administration, above). A post- 
markeúng surveiUance study2 examined the risks of par- 
enteral ketorolac in 9 900 patients given 10272 courses of

All cross-reíerences reíer to entries in Volume A
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ketorolac. The results indicated a dose-response relatíon- 
ship with average daily ketorolac dose for both gastroin- 
testlnal bleeding and operatíve site bleeding, the expected 
major risks, and an assodadon between gastrointestinal 
bleeding and therapy for over 5 days. The risk of seríous 
gastrointestinal bleeding and operative site bleeding was 
higher for elderly patients [licensed product iníormation 
recommends that the elderly should not receive daily par- 
ènteral doses greater than 60 mg]. Aithough the óvẽrall 
assodations between ketorolac use and both gastrointest- 
inal bleeding and operative site bleeding are small, the risk 
becomes dinically important as doses increase, In elderly 
patients, and, for gasưointestinal bleeding only, when 
used for longer than 5 days.

us product information has consequently emphasised 
that ketorolac is a potent NS AID and is indicated only for the 
short-term management of moderate to severe pain and not 
for minor or chronic painỉul conditions; its use carries many 
risks and related adverse eííects can be sérious espedally 
when used inappropriately. Aiter examining da ta hom  the 
above study the EU Conunittee for Proprietary Medidnal 
Products adopted the opinion that ketorolac had a narrow 
therapeutic margin but that it was indicated for the shoit- 
tenn management of moderate to severe acute postoper- 
ative pain.

Further references to ketorolads adverse effects are given 
below.3' !ỉ

1. CSM/MCA-. KctoroUc new  restrictions on  dosc and duration of 
treatm ent. Currmt Problems 1993; 19 :5-6 . Also avaỉỉabỉe ac  http://w w w . 
m hra.gov .uJc/hom e/ldcpIg?IdcService*G ET _F IL E 8'dD ocN am e=- 
CON2024455ÌỳRevỉsionSelectíonM ethod=LatestReleased (accessed
07/11/07) ■;

2. Strorn BL ct ạt. Parenteral ketoroỉac and  risk of gastrointestínal and 
operatíve sỉte bleedỉng: a postmarketing surveiỉỉance study. JAMA 1996; 
275; 376-62.

3. Rocenberg PA, Gianninỉ vs. Hyperkalemia assodated with ketorolac. 
Ann pharmacother 1992; 26 :778-9 .

4. Boras-Uber LA. Brackett NC. Ketorolac-induced acute renal ỉaỉlure. Am  
J  Med 1992; 92: 450-2. Corrcction ibiđ.; 93: 117.

5. Schoch PH. tí al. Acutc renal ỉaiỉure ỉn an  elderiy woman ỉòỉỉovvỉng 
huram uscuỉar ketorolac adminỉstration. Ann Pharmaather 1992; 26: 
1233-6.

6. Goetz CM. t t  al. A naphyỉactoỉd reactỉon  íollovvtng ketoroỉac 
trom etham ine adminisiradon. A m  Pharmacoứter 1992; 26: 1237-8.

7. Ranđi ML, et ai. Haemotytíc uraem ỉc syndrome đurỉng treatm ent with 
ketorolac trometamol. BMJ 1993; 306: 166.

8. Fong J, Gora ML. Reversỉbỉe renal insuffidency íollovving kecorolac 
therapy. A m  Pkarmaeother 1993; 27: 510-12.

9. Corelli RL. Gericke KR. R enaỉ insuữ ỉcỉency  associated w ith  
intramuscuỉar admỉnistration of ketorolac tromethamỉne. Ann Pharmae- 
oứur 1993; 27: 1055-7.

10. Buck ML, Norvrood VF. Ketorolac-induced acute renaỉ ỉaiỉure ỉn a 
previously healthy adolescem. Ptdiatria 1996; 98: 294-6.

ỉ 1. Feldman HL tt  at. Parenteraỉ kecorolac the rỉsk for àcute renal íailure. 
Ann ỉrtíem Med 1997; 126: 193-9.

12. Reỉnhart DJ, a  ai. Mỉnỉmỉsỉng the adverse effects o ỉ ketorolac. Drug Safety 
2000; 22: 487-97.

Precautions
As for NSAIDs ÚI general, p. 107.1.

In light oỉ the concem over its toxidty, licensed product 
iníormation íor ketorolac recommends that it shouỉd not be 
used during pregnancy or labour, nor gỉven to mothers who 
are breast íeeding (but see below).

Ketorolac is contra-indicated in  patients with a history oỉ 
hypersensitivity to aspirin or other NSAIDs, a history of 
asthma, nasal polyps, bronchospasm. or angioedema, a 
history of peptic ulceration or gastrointestínal bleeding, in 
patients vvith moderate or severe renal impairment, and in 
those with hypovolaemia or dehydration. Ketorolac should 
not be givcn to patỉents with coagulation or haemorrhagic 
disorders or those vvith conĩirmed or suspeaed cerebro- 
vascular bleeding. It is contra-indicated as a prophylactic 
analgesic beíore surgery and for intraoperative use because 
of its inhibitory effects on platelets; it should also not be 
given postoperatively to those vvho have undergone 
procedures vvith a high risk of haemoưhage.

The total daily dose of ketorolac should be reduced in the 
elderly and in patients vveighing less than 50 kg. It is 
recommended that patients vvith mild renal impairment 
should receive a reduced dose of ketorolac and undergo 
close monitoring of renal hmction. Ketorolac should be 
used vvith caudon in heait íailure, hepatic impairment, and 
conditions leading to reduction in blood volume or in renal 
blood flow. Ketorolac should be vvithdravvn ư dinical 
symptoms of hepatotoxidty develop.

Drowsiness and diTãness may aSect the pertormance of 
skilled tasks such as driving.

Breast íeeding. The concentration of ketorolac distributed 
into breast mỉlk iỉ very low and a study1 considered that 
the am ount ingested by the iníant vvould probably be too 
small to be harmíul. The American Academy oí PedlatriCSJ 
also States that there have been no reports of any dinical 
eííect on the inỉant assodated w ith the use of ketorolac by 
breast-íeeding mothers, and tha t thereíore it may be con- 
sidered to be usually compatible with breast íeeding. Simi- 
larly, the BNF considers the am ount to be too small to be 
harmỉul to breast-fed inỉants and us ỉicensed product 
inỉormation permits its use. However, UK p rodua Iníor-

matíon recommends that ketorolac should be avolded in 
mothers who are breast íeeding.

1. VVíschnik A. et ai. The excretìon of ketorolac trom etham ỉne into breast 
miỉk after multíple oral dosing. Bur J  Clin Pharmacol 1989; 36: 521-4.

2. American Academy o ỉ Pedỉatrics. The ưansíer of drugs and  other 
Chemicals ỉmo hum an miỉk. Pediaừia 2001; 108: 776-89. [Retỉred May 
20101 Conectỉon. ibid.; 1029. Aỉso available at: hctp://aappoIicy. 
aappubUcanons.Org/cgi/comcm/full/pediamcs%3bl08/3/776 (accessed 
07/11/07)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
.the Porphyria Centre Sweden, dassiũes ketorolac trometa- 
mol as possibly porphyrinogenỉc; it should be used only 
when no saỉer altemative is available and precautions 
should be consideied in vulnerable patỉents.1

ỉ.  The Drug Database íor Acute Porphyria. Avaỉỉable at: http://w w w . 
drugs-porphyria.org (accessed 23/10/11)

Interadions
Por interactions assodated vvith NSAIDs, see p. 107.3.

Ketorolac should not be given to patients already 
receiving andcoaguỉants or to those who will require 
prophylactic anticoagulant therapy, induding low-dose 
heparin. The risk of ketorolac-assodated bleeding is also 
increased by other NSAIDs or aspirin and by pentoxiíylline 
and use together should be avoided. Probenedd increases 
the half-Uỉe and plasma concentrations of ketorolac and the 
two drugs should not be given together.

Parasympathomimetìcs. L icen sed  p ro d u c t  in ío r m a t io n  ỉo r  
a c e ty lch o lin e  c h lo rid e  o p h th a lm ic  p re p a ra tio n s  States th a t  
th e r e  h a v e  b e e n  re p o r ts  th a t  acítylchoUne a n d  carbachol 
h a v e  b e e n  ineH ective  w h e n  u s e d  in  p a tie n ts  tr e a te d  w ith  
to p ic a l (o p h th a lm ic )  NSAIDs.

Pharmacokinetics
Ketorolac trometamol is absotbed aíter inưamuscular or 
oral doses. At physiological pH ketorolac trometamol 
dissodates to ỉorm an anionic ketorolac molecule which is 
less hydrophilic than the Dometamol salt. Peak plasma 
concentrations of ketorolac occur tvithin about 30 to 60 
minutes; absorption after intramuscular injection may be 
slower than that atter oral doses in some individuals. 
Ketorolac is over 99% bound to plasma proteins. It does not 
readily penetrate the blood-brain barrier. Ketorolac crosses 
the placenta and small amounts of drug are distributed into 
breast milk. The termỉnal plasma halí-liíe is about 4  to 6 
hours, but is about 6 to 7 hours in the elderly and 9 to 10 
hours in patients vvith renal dyshmction. The major 
metabolic pathway is glucuronic add  conjugation; there is 
some para-hydroxylation. About 90% of a dose is excreted 
in urine as unchanged drug and conỊugated and 
hydroxylated metabolites, the remainder is excreted in the 
íaeces.
R e fe re n c e s .

1. KauHman RE. a  ai. Enantiomer-selective pha im aco ldneua  and 
mctaboliim of ketorolac in childrcn. CUn Pharmaal Thcr 1999: t í :  
382-8.

2. Hamunen K. a  ai. Stercoseỉective pharmacokỉnetics of ketorolac ỉn 
chỉỉdren. adolescenu and adults. Acta Anaesthtãol Scand 1999:43 :1 0 4 1 -
6.

3. Dsỉda RM. et al. Agc-straúíicd pharm acokínetĩcs of ketorolac 
iromethamine in pedlatric surgỉcal patỉents. Artetìh AnaĨỊ 2002; 94: 
266-70.

4. McAlecr SD, tt  ai. Phannacokinetìa and satety o i ketorolac foUowing 
sỉngle ỉm ranasal and  im ram uscular adminlstraUon ỉn healthy  
volunteers. J  ơiit Pharmacol 2007; 47: ỉ 3-18.

Preparations
Proprietory PreporoHons (details are given in Volume B)
Single-ingredient Preparatíons. Arg.: Aculan Blocadol; Dolten; 
Kelac; Kemanat; Kerarer; Ketopharm; Klenac Poenkerat; 
Sinaỉgico; Teledoỉ; Tenkdol; Unỉcaỉm; Austraỉ.: Acuỉar; Ketoraỉ; 
Toradol; Austria: Acular; Beỉg.: Aculare; Taradyl; Braz.: Aculan 
Cetroiac Optilar; Toradol; Toragesic CamuL: Aculan Acuvail' 
Toradol; Chile: Acular; Brodiíac; Burten; Dilox; Dolgenal; Netab 
Poenkerat-ị-; Syndol: China: Acular Ni Song (Mfô);
Dettrn.: Acular; Toradol; Fin.: Aculan Toradol; Fr.: Acular 
Ger.: Acular; Gr.: Acular; Eưkes; Toradol; Hong Kong: Acular; 
Keto; Toradol; Indũr. Aculan Alexis; Apsolox; Cadolac Centa- 
gesic; Doloket; Ked; Kelac Kenalfin; Ketanov; Ketíii; Ketlac 
Kedun Ketodrops; Ketoían; Ketolas; Ketonic; Ketorol' Ketroc 
Ketrol; Ketzy; Key; Labolac Nato; Nodine; Oculac; Torolac 
Inđoru: Dolac Farpain; K-Pain; Ketopain; Keưobat; Lacton 
Lantipaln; Matolac Remopain; Rolac Scelto; Teranol- Toradol; 
Toramine; Torasic Torpaia' Trolac Xevolac /rí.: Aculan ItáL: 
Acular; Benketol; Girolac Kevindol; Lixidol; Nasvical; Rolacsin; 
Tora-Dol; Malaysia: Aculan Keto; Toradob Mex.: Acularen; 
Ainelact: Aitomet; Alidolt; Apotoke; Brunacol; Celíax; Dobe- 
lon Doket; Dolac Dolcoplaz; Dolikan; Drometak; ESmeroL* 
Estopein; Exorol; Finlac; Geldako; Gesilacỷ; Glidma; Godek; 
Italkert; Katamisine; Kendol; Kendolit; Koprak; Lacdol; Laco- 
min; Landaco: Lenaken; Lokeían Lorotec Mavidol; Onemen 
Plusindol; Poenkerat; Ranketo-h Rapix; Rolesen; Rolodiquim; 
Rometran-K; Sebapaỉn; Supradol; Toloran; Torab Torkol; Tro- 
dorol; Tromedal; ultilap; Voydol; Zafidol; Neth.: Aculan Norw.: 
Toradol; Nỉ: Acular Phữipp.: Aculan Eurolac Inco; Ketanov;

Ketero; Keto; Ketodol; Ketomed; Kortezon Remopain; Tero- 
mac Togesic Toradol; Trai; Port.: Aculan Elipa; Toradol; Rus.: 
Adolor (Aacuiọp); Dolac (Aonax); Dolomine (HoaoMHH); Ketalgin 
(KeranTHH); Ketanov (KeraHOB); Ketoheel (Keroộpiui); Ketolac 
(KemnaK); Ketorol (Keropoa); S.Afr.: Aculan Bedõral; Tora-Dol; 
Singapore. Acular; Keto; Toradol; Spain: Acular; Algikeyt: 
Droalỷ; Toradol; Swed.: Toradol; Switz.: Aculan Tora-Dob 
ThaL: Aculan Ketolac Turk.: Acular; UK: Aculan Toradol; 
Ukr.: Emodol (3M0flcui)t; Ketanov (KeraHOB); Ketolong 
(Ker0Ji0HT); Novalket (HosansKer); USA: Aculan Acuvail; Sprix; 
Venez.: Dolak; Kelac Notolac Ocudol; Poenkerat.

Muhi-ingradienl Preparotìons. India: Doloket-O; Ketlur Plus; 
Keto-PC; Ketodox; Milũox Plus; Omeỉlox-KT; Aíex.: Gammađol; 
Sinergix; Supradol-F; Voydol-C.

Phqrmocopoeiol PraparoHons
USP 36: Ketorolac Tromethamine lnjection; Ketorolac 
Tromethamine Tablets.

L e f i u n o m i d e  IBAN, USAN, riNNỊ

HVVA-486; LeAunomid; LeAunomida; LéAunomide; LefIuno-
midi; LeAunomidum; RS-3482Ị; SU-101; íle(ị)/iyHOMMfl.

:aa,a-Tnfluoro-5-methyl-4-isoxazòlècarboxy-p-toluidide.
C)2HgF3Nj02=270.2
CAS —  75706-12-6.
ẠTC —  L04AA13.
ATC Vet —  QL04AA13.
UNII —  G162GK9U4W.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Leũunomỉde). A white or almost vvhite powder. 
It exhibits polymorphism. Practically insoluble in water; 
heely soluble in methyl alcohol; sparingly soluble in 
dichloromethane. Protect from light.
USP 36: (LeQunomide). White to almost white powder. 
Practicaũy insoluble in water; ừeely soluble in acetone, in 
acetonitrile, in alcohol, in chloroỉorm, in ethyl acetate, in 
isopropyl alcohol, and in methyl alcohol. Store at a 
temperature not exceeding 30 degrees.

Uses and Administratìon
Leũunomide has immunosuppressant and antiproiưerative 
properties. It is used as a disease-modiíying antirheumatic 
drug (DMARD) in the treatment of active rheumatoid 
arthritis (below). It is also used in the treatment of active 
psoriadc arthrins (see Spondyloarthropathies, p. 82.1) and 
has been investigated in the management of various solid 
neoplasms.

Becausẹ/)f the long haU-liỉe of the prindpal metabolite, a 
loading dose of leQunomide is required to reach steady-state 
concentrations relatively rapidly. Therapy should start vvith 
an oral loading dose of 100 mg once daily ỉor 3 days. 
However, in practice, the loading dose may be omitted in 
those patients at an increased risk o í  adverse e ỉ íe c ts ,  
particulariy haematological or hepatic eữects. The main- 
tenance dose is 10 to 20 mg once daily for rheumatoid 
arthritis and 20 mg once daily for psoriatic arthritís. Dose 
adjustments may be necessary in patients who develop 
abnormal liver enzyme values, see below. The therapeutic 
effect usually starts after4 to 6 vveeks of therapy and íurther 
improvements may occur for up to 6 months.

Administratíon in hepotic impairment. LeQunomide is 
contra-indicated in patients with hepatic impairment. 
Patients who develop moderate elevations of liver enzyme 
values (detined as transaminase levels 2 to 3 times the 
normal upper limit) while receiving leỉlunomide treatment 
should have their dose reduced to lOmg daily; if neces- 
sary, monitoring of liver enzyme values should also be 
periormed at weekly intervals. If moderate elevations per- 
sist or if severe elevadons occur, leAunomide should be 
stopped and washout procedures started (see p. 82.3).

InAammatory bovvel disease. LeQunomide has been tried, 
vvith some success, in the management of Crohn's disease1 
(p. 1811.3).

1. Praiapati DN. et ai. LeBunomide treaiment of C rohn’s diseasc patíems 
imolerani to Standard ỉnimunomodulator thcrapy. J  ơirt Gastromterol 
2003; 37:125-8.

Rheumotoid arthritís. Reíerences1'* to the use of leíluno- 
mide in rheumatoid arthritis (p. 13.2).

1. Strand V, et ai. Treatment o ỉ active rhcum atoid arthritỉs with 
leflurK»nide compared with pỉacebo and m ethoưexate. Ardt Intem Med 
1999;159:2542-50.

2. Prakash A. Jarvis B. Leũunomỉde: a rcvicvv o l its use in active 
rheumatoid arthritiỉ. Drugs 1999; 58: 1137-64.

3. Emery p, et at. A comparison of the eíHcacy and saỉety o( leAunomỉde 
and  m ethotcexate ĩo r th e  trcatm ent of rheum atô id  arthritỉs. 
ỊUưumatoỉogy (Oxfordị 2000; 39: 655-65.

4. McCarey DW, et aỉ. LeQunomide in creatmerư o ỉ rheum atoỉd arthritìs. 
Lanat 2002; 359: 1158.

5. Miceỉỉ-Rỉchard c , Dougados M. Leflunomỉde for the ưeatm ent of 
rheumatoid arthriris. Expert opin Pharmacalher 2003; 4: 987-97.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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6. M ađdison p, et a i  LeAunomide ỉn rheumatoid arthritis: recommenda- 
tìons ỉh rough  a process of consensus. Rhaumatoỉogy (Oxford) 2005; 44: 
280-6 . Correction. ibừÍ4 569.

7. Silvennan E  ai aỉ. Long-term open-labcl prcliminary study of the salety 
and  eõỉcacy of leAunomide ỉn patỉentỉ vvith polyarìỉcular-coursẻ 
iuvenlle  rheum atoỉd arthritis. Arthritừ ĩtíteum 2005; 52: 554-62.

8. Silven n a n  E  at aì. LeAunomide in Jưvenile Rheumatoid Arthrỉtiỉ (JRA) 
Investígator Group. Leũunom lde or m ethotrexate for juveniie  
rheum ato id  arthritis. N  Engl J  H ai 2005; 352: 1655—66.

Spondyioarrttropathies. Reíerences1'4 to the use of leũu- 
nomiđé in ankỹlosúig spondylitis and psoriatic arthritis 
(p. 14.3).

1. Cuchacovỉch M. Soto L  Leílunomide decréases joint erosions and 
induces reparative changes ỉn a patient with psoriatic anhritỉs. Aon 
Rheurn Dừ 2002; 61: 942-3.

2. Kalnvasser JP. et aỉ. Trcatment of Psoriatic Arthrítis Study Group. 
Eỉĩỉcacy and saỉety of ỉeílunomide in the tieaim ent oỉ psoriaiỉc anhritìs 
and  psoríasis: a m uitỉnatỉonal doubỉe-blỉnd. randomized, placebo- 
controlled clỉnical trỉal. Arthriiis Rheum 2004; 50: 1939-50.

3. Haibel H. eỉ al. Six months open label tríal of leílunomide in actỉve 
ankylosỉng sponđylitis. Arm Rheum Dừ 2005; 64: 124-6.

4. van Denderen JC. et a i  Double bỉind. randomised, plaeebo controlỉed
study of leRunomide ỉn the ưẹatm ent of actỉve ankylosỉng spondylitis. 
Ann Rheum Dừ 2005; 64: 1761-4. -

5. Schm ltt i ,  Wozel G. Psoriasis-arthĩíiis—Langieit-ihcrapie zweier 
Patỉem en mit Leflunomid. J Dtxh Dematol Ges 2005; 2: 763-6.

6. Nash p. eí al. Leílunomide improves psoríasis in paiỉents vviih psoriaũc 
arthritis: an in-depih analysỉs of data from theTOPAS study. Dcrmatoỉogy 
2006; 212: 238-49.

Adverse Effeờs, Treatment and Precautíons
Common adverse effeas seen vvith leílunomide are 
hypertension, gastrointestinal disturbances (particularly 
diarrhoea), weight loss, headache, dizzỉness. Ieucopenia, 
asthenia, paraesthesia, joint disorders and synovitis, upper 
respiratory-ưact infections, alopeda, eczema, and dry skin. 
Hypersensitivity reactions may occur and a few cases of 
Stevens-Johnson syndrome, erythema multiíorme, toxic 
epidermal necrolysis, or vasculitis have been reported. 
Hepatotoxicity has occurred. It is usually mild and reversible 
but rare cases of severe, sometúnes fatal, liver disease, 
including acute hepatic necrosis, have been seen 
particularly in the first 6 months of therapy. Other adverse 
eHects that have been reported indude anxiety, peripheral 
neuropathy, hypokalaemia, and mild hyperlipidaemia. 
There have been rare reports of pancytopenia, agranulo- 
cytosis, and thrombocytopenia; these effects are more 
common when IeHunomide ís given with other myelosup- 
pressive drugs (see Interactions, beIow). There have been 
occasional reports of pancreatiris, interstitial lung disease. 
and severe inlections, induding ỉatal sepsis. Renal íailure 
has also been reported.

The active metabolite oí leũunomide, A-771726, has a 
hah-iưe of about 2 weeks. Consequently, the adverse eữects 
oí leũunomide may continue even after therapy has been 
stopped. When severe reactions occur, a drug washout 
procedure (see below) may be required.

LeAunomide should not be given to immunocompro- 
mised patients or to patients with severe iníections, hepatic 
or moderate to severe renal impairment, severe hypo- 
proteinaemia, or bone-marrow dysplasia. Patients vvith a 
history of tuberculosis should be careíully monitored 
because of the possibility of reactivation of the iníection. 
Intra-uterine devices should be used with cauúon during 
úrununosuppresãve treatment as there is an increased risk 
of inỉection. Live vacdnes should be avoided for the same 
reason. Blood pressure should be monitored regularly 
during therapy.

In the UK, licensed p rodua iníormation recommends 
that liver enzyme values should be checked beíore 
beginning therapy and at íomũghtly intervalỉ during the 
ũrst 6 months of treatm enc us product iníormation 
récommends monthly monitoring for the first 6 months. 
Subsequent monitoring should be carried out at 6- to 8- 
week intervals. Dosage should be reduced if moderate 
elevations of liver enzyme values occur (see Administration 
in Hepatic Impairment, p. 81.3); for persistent or more 
severe elevations leQunomide should be stopped and 
vvashout proceduies begun. Monítoring of liver enzymes 
should be continued after stopping therapy until they 
retura to within the normal range. Blood counts should also 
be checked at the same dme as liver enzyme values. 
Reíerences.

1. A lcom  N, cí a i  Bcneỉũ-rúk aisessmem of leũunữmidc: an appraisal oi 
leHunomide ỉn rheumatoid arthritís 10 yean  after lỉcensing. Drug Safety 
2009; 32: 1123-34.

Effects on the kings. Up to December 2006, the Australian 
Adverse Drug Reactions Advisory Committee (ADRAC) 
had received 142 reports of respiratory symptoms vvith 
leAunomide use since its introduction in 2000.1 Oí these, 
22 reports mentioned at least one of the íollovving serious 
reactions: pneumonitis (8), interstitial lung dUease (9), 
lung inSltration (4), or pulmonary ũbrosis (3); it was con- 
ádered that all these were likely to represent intentitial 
lung disease. Four patìents died, but reladve causality was 
diĩGcult to assỉgn as methoơexate was also given in many 
cases, however, several patients had been on methoưexate 
long-term without any problems. It was recommended

that the pulmonary status of patients should be considered 
before starting lellunomide and monitored during ơeat- 
ment; if symptoms such as cough or dyspnoea develop or 
vvorsen, leHunomide may need to be stopped. ADRAC 
subsequently reponed3 that in June 2009 the num ber of 
reports of respữatory symptoms vvith leSunomide had 
ìncreaseđ to 196. Oỉ these, 153 reports mentíoned use 
vvith methoơexate induding 23 of the 39 reports of inter- 
stitial lung disease.

The risk oỉ interstitial lung disease with leAunomide has 
also been assessed using data bom  a large cohort study.5 
This study ỉound that, overaU, there was a twofold increase 
in the risk of interstitìal lung disease in patients ơeated with 
leỉlunomide compared vvith those who did not receive 
leỉlunomide. Hovvever, subgroup analysis shovved tha t thu 
increase was limited to those patientỉ with a history of 
methotrexate use or ínterstitial lung disease; in those with 
no previous methoưexate use or no history of interstitial 
lung disease, tltere was no increased risk with leílunomide. 
See also under Interactions, below.

1. Adverse Drug Reaaỉons Advísory Commìnee (ADRAC). Lcílunomidc
and imerstitial lung discase. Aua Advene Drug Reac1 Bull 2006; 25: 22-3. 
Aỉso available ai: http://w w w .tga.gov.au/adr/aadrb/aadr0612.pdf
(accessed 13/06/08)

2. Adverse Drug R caaions Advisory Com m ittce (ADRAC). Is it 
lcílunomidc lung? Aust Advene Drug Reacỉ Bttỉi 2009; 28: 15. Also 
available at: hup'.//www.iga.gov.au/adr/aadrb/aadr0908.pdi (accessed 
23/10/09)

3. Suissa s. et ai. Leílunomỉde usc and the rísk of in tentiủal lung disease in 
rhcumatoid arthrilis. Arthritís Rheum 2006; 54: 1435-9.

Efíects on the nervous System. Peripheral neuropathy has 
been assodated vvith leOunomide use.1'5 Up to O aober 
2006, the Australian Adverse Drug Reactions Advisory 
Commítiee had received 659 reports of adverse reactíons 
assodated with leílunomide, 30 of vvhich m enúoned 
neuropathy or peripheral neuropathy;4 IeAunomíde was 
the sole suspected drug in 24 of these cases. Recovery was 
noted after drug withdrawal in 6 patients, of whom 3 
undervvent vvashout procedures; however, 15 patients had 
not recovered at the time of the reports and there was no 
inỉormation on the remaining cases. More recently, up to 
October 2009, Health Canada’ had received 26 reports of 
peripheral neuropathy symptoms assodated with leíluno- 
mide. Of these, 9 reports had spedhed peripheral neuro- 
pathy; the duration of lellunomide therapy ranged from 2 
months to 2 years and the reaction abated aíter stopping 
leAunomide.

1. Bonnel RA. Graham D i. Prripheral neuropathy 'ưi patients treated wnh 
ỉeOunomide. ơ i t t  Pharmacoỉ Ther 2004; 75: 580-5.

2. Martin K. *t đi. Neuropathy assodated wìth leũunornidc: a case seríes. 
Atm Rheum Dừ 2005; 64: 649-50.

3. Metzler c , rt al. Peripheral neuropathy in paúents with systemic 
rheumatic diseases treated with leflunotnide. Ann Rheurn Dit 2005; 64: 
1798-1800.

4. Adverse Drug Reactỉons Advisory Commỉttee (ADRAC). LeOunomide
and peripherăl neuropaihy. Aust AdvmeDrvg Raaa Buỉl 2006; 25 :18-19 . 
Aỉso available at: http://www.tga.gov7au/adr/aadrb/aadr0610.pdf
(accessed 13/06/08)

5. Health Canada. Leỉlunomide and peripheral neuropathy. Can Adverse 
Raaa Newí 2010; 20 (2); 1-2. Aỉso avaỉỉabỉe ai: http://www.hc-sc.gc.ca/ 
dhp -m ps/a lijo rm ats/pd í/m edeíl/bu lle iin /cam -bcc i_v20n2-eng .pd í 
(aôcesséd 07/05/10)

Edects on the sldn. A 58-year-old woman developed 
lupus erythematosus 1 month aíter starting leQunomide 
20 mg daily for ơeatm ent of Sjdgren’s syndrome.1 The 
rash resolved vvithin 4 weeks of stopping leỉlunomide but 
recurred on 2 separate occasions when she took the drug 
again.

]. Gensburger D. eí aỉ. Lupus eryỉheroatosus w ith leflunomide: inductìon 
or reactivatìon? Ann Rheum Dù 2005; 64: ] 53—5.

Overdose. Unintentional overdoses with leQunomide 
have been reponed in 2 patients. In one case, no adverse 
eííects were seen in a 40-year-old woman who had mista- 
kenly taken both a 100-mg and a 20-mg tablet daily for 28 
days;1 in anothei case, a 70-year-old man who took 
ỈOOmg vveekly, in addition to 20 mg daily, for over 2 
years was tound to have interstitíal nephritis which 
improved after leílunomide was stopped.2 In both cases, 
the 100-mg dose was m eant to be taĩcen for 2 or 3 days 
only as a loading dose.
ỉ. Kamalỉ s, et ai. An unusual overdose of leQunomỉde in a patỉent w ith 

rheumatoid arthrítis. A m  PharmaaHher 2004; 38: ỉ 320-1.
2. Haydar AA, et ai. Chronỉc overdose oí leílunomide ỉnđudng interstitỉal 

nephriùs. Nephrửỉ Diaỉ Trarupỉant 2004; 19: 1354-5.

Porphyría. The Drug Database for Acute Potphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes leAunomide as 
probably not porphyrinogenic it may be used as a drug of 
fint choice and no precautions are needed.1

1. The Drug Database for Acutc Porphyria. Avaỉlable at: h ttp ://w w w . 
drugs-po^hyrỉa.org (accessed 15/11/11)

Pregnancy. LeQunomíde u contra-indicated during 
pregnancy as its active metabolite has been shown to be 
teratogenic in animals. Pregnancy should therefore be 
exduded beíore begũming therapy, and licensed product 
information States that reliable conưaception should be

used in women of child-bearing potential (UK product 
iníormation also recommends reliable contracepảon in 
men tteated with leAunomide). Women wishing to 
become pregnant should wait for 2 years after stopping 
therapy, or ư this is iníeasible, a washout procedure (;ee 
below) should be períormed and a waỉting period oi 6 
weeks be observed bom  the time plasma concemrations of 
the metabolite fall belovv 20nanograms/mL beícre 
attempting conception. A vvashout procedure w ith a wa it- 
ing period of at least 3 months is recommended in  m :n 
who wish to íather children. W omen vvho become prc g- 
nant during therapy should also undergo a vvashout pi 3- 
cedure.

Washouf procedure. If serious adverse eữects occur dv r- 
ing leỉlunomide therapy, licensed product inỉonnation 
recommends that a drug washout procedure u pertorme i. 
This may also be considered if a patient becomes pregna Ít 
while taking leílunomide, or if it is necessary to swap 0 
another disease-modiíying antirheumatic drug such IS 
methotrexate.

For the washout procedure, either 8 g of colestyramine is 
given orally 3 times daily or 50 g of activated charcoal is 
given orally or Via a nasogastric tube 4 times daily. Theraf y 
is normally continued íor 11 days, but should be repeatt d 
until plasma concentrations of the primary metabolite /  - 
771726 are belotv 20nanograms/mL, veriíied by m o  
separaie tests at leasl 14 days apart.

Interactions
Increased adverse ellects may occur if leAunomide is give 1 
vvith other hepatotoxic or myelosuppressive drugs; thes: 
eííects may also be seen when leũunomide ưeatment s 
íollovved by such drugs vvithout a drug vvashout procedure 
(above). The risks of combined use vvith other disease- 
modiíying antirheumatic drugs, particularly in the long 
term, have not been studied and such use is not advised in 
the UK; hovvever, u s  licensed product intormation 
recommends that il long-term combined use is necessary, 
liver enzyme values and blood counts should be monitored 
monthly, for the Đrst 6 months, rather than every 6 to 8 
vveeks (see Adverse Eííects, Treatmem, and Precautions. 
above).

See above for precautions about use with live vacdnes.

Anticoagulants. For reíerence to the effect of leAunomide 
on the activity of warfarin, see under Immunosuppres 
sants, p. 1534.2.

Melhoirexate. LeAunomide therapy has been rarely asso- 
dated with pancytopenia. Of the 18 cases (median age
65.5 years) reponed in one series, 14 patients vvere also 
receiving methoơexate therapy.1 The pancytopenia vvas 
typically severe and required hospitalisation; 5 patients 
had died. 4 of vvhom vvere also taking methottexate. Time 
to onset of pancytopenia ranged bom  11 days to 4 years. 
The authors conduded that the risk of pancytopenia dur- 
ing lellunomide treatment appeared to increase when 
used with methotrexate, and emphasised the imponance 
of ongoỉng monitoring of blood counts.

LeOunomide therapy with or vvithout methotrexate has 
also been rarely assodated with interstitial lung disease 
induding interstitial pneumonitis (see above). Up to March 
2006, the Cenơe for Adverse Reactìons Monitoring in New 
Zealand2 had received 7 reports of pneumonitis assodated 
w ith leAunomide in patients who were also taking 
methoưexate. Of these, 4 had taken methotrexate (which 
is also assodated vvith pneumonitis) for more than 1 year. 
Respiratory symptoms developed 12 to 36 weeks aher 
starting leílunomide therapy; 5 patíents recovered, 1 died, 
and another improved but had some persUting respiratory 
impainnent.

For advice on a drug vvashout procedure, see above.
1. Chan J, et ai. Leílunomide-assữciaied pancytopenia w ỉih or w ịthout 

methoưexate. Ann Pharmacother 2004; 38: 1206-11.
2. Savage R. Leílunomide and pneumonỉtis. Prescriber update 2006; 27 :7-9 .

Pharmacokinetics
After oral doses leHunomide undergoes rapid first-pass 
metabolism in the liver and gut wall to teriũunoimde (A- 
771726), which is responsible for the majority oỉ the in vivo 
activity. The bioavailability of leũunomide aíter oral doses 
ranges from 82 to 95%. Peak plasma concentrations of the 
active metabolite may occur from 1 to 24 hours aíter a dose.

For details on the distribution and elimination of 
teriílunomide, see p. 2626.3.
References.

1. Rozm«n B. Cỉỉnỉcal pharmacokineũcs of lcữunomidc. ơirt Phamacokinet 
2002; 41; 421-30.

2. Shỉ J, et a i  Popuỉatíon pharmacokmetics of the aciive metabolỉte of 
ỉeũunomỉde in pedỉaưic subjects w ith polyartỉcuỉar course juvenlle 
iheum atoid anbrítis. J Phữrmawkinet Pharmacodyn 2005; 32: 419-39.

3. Chan V, it  ai. Populaiion pharmacokỉnetícs and assoóatỉon between A77 
1726 plasma concemratỉons and disease activity measures foỉỉowing 
adminìstration of leũunom ide 10 people with rheum atoid arthritis. Br J 
ơ in  Pharmaeoi 2005; 60: 257-64.

All cross-reíerences refer to entries in Volume A
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Preparations
Propríeiary Preparations (details are given in Volume B)

Single ingrodient Preparations. Arg.: Aíiancen; Arava; Filartros; 
Inmunoartro; LeQuar; Austral.: Arabloc Arava; Austria: Arava; 
Belg.: Arava; Braz.: Arava; CaruúL: Arava; chữa. Arava; Artri- 
lab; Artrimodt; Leũucross; China: Airuohua (2 írí |í) ; Aokelu 
(£ £ -* ); Guanping (^-T); Hepai Tuo Shu (Sff); You-
tong ('Otii); Cz.: Arava; Repso; Denm.: Arava; Fin.: Arava; Fr.: 
Arava; Ger.: Arava; Gr.: Arava; Hang Kong: Arava; Hung.: 
Arava; India: Arava; cleít; Lèíno; Lefra; Leíumíde; Lisiíen; 
Rumalet Inđon.: Arava; IrL: Arava; Repso; Israd: Aiava; Ital: 
Arava; Malaysia: Arava; Mex.: Arava; Neth.: Arava; Repso; 
Norw.: Arava; NZ: Arava; Phũipp.: Arava; PoL: Arava; Port: 
Arava; Rus.: Arava (Apaaa); S.Afr.: Arava; Singapore. Arava; 
Spain: Arava; Swed.: Arava; Switz.: Arava; Thoi.: Arava; Turk.: 
Árava; ƠK: Arava; Ukr.: Arava (Apasa); USA: Arava; Venex.: 
Arava.

pharmacopoeid Preparatíom
USP 36: Leũunomide Tablets.

Levạcetyim ethadol íriNNi 
/-a-Acetylrriethadol; LAAM (levacetylmethadol or levacetyl- 
methadól hydrọctílọride); LAM; Levacetilmetadol; Lèvace- 
tylmetadol; Léyacẻtylméthaclol; Levacetylmethadolum; 
Levẳsetyylimetadòli; Levomethadyl Acẹtate (USAN); /- 
Methadyl Acetate; neBaneTn/iMeTaflo/i. . 
(-H-Đimethylamino-1-ethyl-2,2-diphenylpentyl acetate. 
CạH3,N 0^3535
C4S —  1477-40-3 (levomethadyl); 34433-66-4 (levacetyìmetha- 
dol). ’
ATC —  N078C03.
ATC Vet —  QN07BC03.
UNII —  R3B637Y991.

Levacetylm ethadol H ydrochloride ỊriNNMi

Hidrocloruro de levacetilmetadoí; LÁAM (levacetyímethadol 
or levacetylmethadol hydrochloride); Levacetilmetadol, 
hidrodoruro de; LévacétỵỊméthadol, Chlorhydrate de; 
Levacetylmethadoli Hydrochloridum; Levomethadyl Acetate 
Hydrochloride (USAN); Levomethadyl Acetaté Hydro- 
chloride; MK-790; JleBaLieTMflMeTaAO/ia hiApoxnopMA. 
(-)-(3S,6S)-6-(DimethỵÌamino)-4,4-diphenyl-3-heptanol 
acetate hydrochldride.
CaH3,NOj,Ha=390.0 
CAS —43033-72-3.
ATC —  N07BC03.
ATC Vet —  QN078C03. 
úm — B54ỞV5KG52.

Profíle
Levacetylmethadol, a diphenylheptane derivative, is a long- 
acting opioid analgesic (p. 108.1); it is a derivative of 
methadone (p. 88.3). It vvas used as the hydrochloride in the 
management of opioid dependence. However, the proar- 
rhythmic eữects led to its withdrawal in the EU and the 
USA.

Levom ethadone H ydrochloride ỊriNNM) <8>
Hidrodoruro de levometadona; Levometadona, hidrođor-' 
uro de; Levometadonhidroklorid;Levometadonhydroldorid; 
Levometadonihydrokloridi; Levometadono hidrochloridas; 
Lévométhadone, Chlòrhydrate de; Levomethadon-hydro- 
chiórid; Levomethadonhydrochlorid; Levornethadoni 
Hydroehloridum; (-)-Methadonẹ Hydrochloride; /leBOMéTa-' 
AOHa ["MApoxnopuA. ■ . iụ - r .ắ ir  

(-)-6-Dimethylamino-4,4-diphenylheptan:3-one hydro- 
chloride.
C2,H27NO.HCI=345.9 ;
G4S —  125-58-6 (levomethadone); 5967-73-7 (levomethadone
hydroờìloride). ......... ’
Úm — V57LC776C0.

Pharmacopoeias. In  Eur. (see p. vii).
Ph. Eur. 8: (Levomethadone Hydrochloride). A white or 
almost white, crystalline powder. Soluble in waten ừeely 
soluble in alcohol. P ro tea from light.

Protile
Levomethadone is an  opioid analgesic (p. 108.1). It is the 
active isomer of racemic m ethadone (p. 88.3) and is used 
similarly, as the hydrochloride, in the ưeatm ent of severe 
pain and in the m anagement oỉ opioid dependence.

Preparations
Proprietary Prepornlions (detailỉ are given in Volume B) 
Single ingredìenl Preparoticmĩ. Ger.: L-Polamidon.

Levorphanol Tartrate IBANM, riNNMj

Levoríanol, tertrato de; Levorphan Tartrate; Levorphanol 
Bitarữate; Lévorphanol, Tartrate de; Levọrphanoli Tartras; 
Methorphinan Tartrate; Taĩtrạto de levoríanol; HeBop<ỊiaHO/ia 
Tapĩpar. :
(-)-9a-Methylmorphinan-3-ol hydrogen tartrate dihydrate.

CAS —  77-07-6 (levorphanol); '125-72-4 (anhydrous 
levorpbanol tahrate); 5985-38-6 (levorphanol tartrate díhy- 
drate). . " ‘
U N II —  04VV Q U 6T9C H .

Pharmacopoeios. In us.
USP 36: (Levoiphanol Tartrate). A practically white, 
odourless, Òystalũne povvder. Soluble 1 in 50 of vvãter and 1 
in 120 oí alcohol; insoluble ỉn chloroíorm and in  ether. 
Store at a temperature of 25 degrees, excụrsions pennitted 
between 15 dẽgrees and 30 degrees.

Prọ/ị7e
Levoiphanol tartrate. a phenanthrene derivative, is a potent 
opioid analgesic (p. 108.1) used in the management of 
moderate to severe pain. The analgesic eSect usually begins 
about 10 to 60 mlnutes aher oral doses and lasts up to about 
8 hours. A usual initíal oral dose of levotphanol tartrate is 
2 mg repeated in  6 to 8 hours u  necessary; the dose may be 
increased to 3 mg every 6 to 8 hours, adjusted according to 
response. The maximum initial daily dose in  non-opioid 
tolerant patients should not exceed 12mg. Elderly or 
debilitated patients may require lower doses; initial doses 
should be rẽduced by 50% or more.

Levorphanol tartrate has also been given by intramus- 
cular, subcutaneous, or slow intravenous injection for pain 
relieí and for premedication.
Reíerences.

1. Promroer E. Lcvorphanol: the íorgotten opioid. Support Cart Canar2007; 
15:259-64.

Preparatíons
Pharmocopoeial Preparations
USP 36: Levorphanol Tartrate Injection; Levorphanol Tartrate 
Tablets.

Licofelone ỊriNNi

Ucofelona; Licoỉélone; Licoíelonum; ML-300ộ ilMKO<ị)enbOH. 
[6-(4-Chlorophenyl)-2,2-dtmethyl-7-phenyl-2,3-dĩhydrò-1 H- 
pyrrolián-5-y!]acetic acid.
C23H22ONỢr=379.9 
ăs — 156897-06-2.
UNI1 — P5T6BYS22Y.

ProĩỊle
Licoíelone is an  NSAID (p. 102.3) stated to be both a cyclo- 
oxygenase and  lipoxygenase inhibitor. It has been 
investigated for the tteatm ent of osteoarthritis.
Reíerences.

1. K ulkam i SK, Singh VP. Licoỉeỉone—a noveỉ analgesỉc  and  
antí'inflammatoiY agenL Curr Top Mtđ chem  2007; 7: 251-63.

2. R scherL  et aỉ. The motecular mechanism ỡf the ỉnhỉbitỉon by Ucoỉeỉone 
of the biosynthesis of 5-lỉpoxygenase Products. Br J  Pharmacol 2007; 152: 
471-80.

3. Raynauld iP . t í  al. Canadỉan Ucoíelone Study Group. Protectỉve effeas 
oi ỉicoíeĩonc. a 5-ỉipoxygenase and cycỉo-oxygenase inhibitor. versus 
naproxen o n  carxỉlage ỉoss in knee osteoarthiltís: a Đrst multỉcentre 
dỉnicaỉ trial u ân g  quantỉtative MRL Ann Rheum Dù 2009; 68: 938—47.

Lornoxicam  ỊBAN, USAN, rlNNỊ

Ghlõrotenoxicam; Chlortenoxicam; CĨX; Lornoksikaâmi; 
Ịornòksikam; Lomoxicamum; Lornoxicanum; ‘Lornoxikam; 
RoT3-9297; T5-110; /lopHOKCHKaM. ■ • - .
6-Chloro-4-hydroxy-2-methỳl-AA2-pyridyl-2H-thieno[2,3-el 
[1,2]-thiazine-3<arboxamide 1,1 -dioxide.
C,3HioON304S^=371 R :
■CÁS — 70374-39-9.
ATC —  M01AC05. . ’ .
ATC Vet —  QM0ỈAC05.
UNII — ER09126G7A. ,

Proỉile
Lomoxicam, an  oxicam derivative, is an NSAID (p. 102.3). It 
is used in musculoskeletal and joint disorders such as 
osteoarthritis and rheumatoid arthritìs; it is also used in the

ơeatment of other painiul conditions induding postoper- 
ative pain.

In the trẹatment oỉ osteoarthritís and ĩheumatoid 
arthritìs lomóxicam is given in an initial oral daiỉy dose of 
12 mg in two or three divided doses; Lf necessary the daily 
dose may be increased to a maxũnum of 16 mg.

Lomoxicam is given in oral doses oỉ 8 to 16mg daily for 
the ơeatment of pain; similar doses may be given by 
intravenous or intramuscular injection.

The hydrochloride salt has also been used.

Reíerences.
1. Baưour JA, tí aì. Lomoxỉcam: a revỉew oỉ its phannacoỉogy and 

therapeutic potendal ỉn the management oí paỉnỉuỉ and inflamjnatory 
condỉtíons. bnt$s 1996; 51: 639-57.

2. Skjodt NM. Davỉes NM. Clinkal pharmacoldnetỉcs of ỉornoxỉcam: a short 
haỉỉ-ỉỉỉe o xi cam. ơin Pharmacokinet 1998; 34: 421-8.

3. Frỉzziero L, t í  al. Studỉo a lungo termỉne ỈU eỉQcada e slcurezzá 
terapeutỉca di lomoxicam ndTartrite reumatoide. Mửterva Med 2002; 93: 
315-20.

4. Thlenthong s . tí aL Treatment of pain aftcr spinal surgery in the 
recovery room by sỉngỉe dose ỉomoxỉcam: a randõmỉzed. double blỉnd. 
placebo-controỉled trial. /  Med Assoc Thai 2004; 87; 650-5.

5. Zhao H, tí  ai. AppUcatỉoa oỉ ỉomoxỉcam to padem-controUed anaỉgesỉa 
ỉn patỉents undergoỉng abdomỉnaỉ surgeries. Chỉn Med Sà J 2005; 20:59- 
62.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Potphyria Centre (NAPOS) and 
the Potphyria Centre Sweden, dassihes lomoxicam as 
probably not poiphyiinogenic it may be used as a drug oỉ 
first choice and no precautions are needed.1 

1. The Drug Database for Ảcute Porphyrỉa. Avạilable ac hrtp://www. 
drugs-poiphyria.org (accessed 23/10/11)

Preparations
Praprietory PreporoHons (details are given in Volume B)

Singlc ingredient Preparationi. Arg.: Hypodol; Xeío; Austria: 
Xeìo; Braz.: Xefo; Òứnar. Da Lu (ÌẺS), Qinda (%&); Xafon 
(ỘTÌW); Zheng Ting (IEfi); Cz.: Xeio; Dtnm.: Xeiq; Ger.: 
Telost; Gr.: Xefo; Hung.: Xeío; India: C-Cum; Camii; Plexiloi; 
Lenor; Lolecam; Loni; Lormoto; Lomica; Lomistar; Lomiz; Lor- 
nolan; Lomoxũ Lorox; Lorsaid; Lorwalk; Loxcam; Mitllon 
Movilor; Neucam; Nextcam; Noxú IrL: Xeío; Israel: Xeío; ItaL: 
Noxon; Taigalot; Jpn: Lorcam; Neth.: Xefo+; PoL: Xefo; Pơrt: 
Acabel; Bosporon; Rus.: Xeỉocam (Kcaj>oiaM); S.Afr.: Xeío; 
Spain: Acabel; Bosporon; Swed.: Xefo; Switz.: Xefo; Turk.: 
Xefo; Ukr.: Xeỉocam (KceộocaM); Vcnci,: Acabei.

Muhi-ingred!ei4 Preponilions. Inđiar. Campar; Cincam-P; Lenor- 
P; Lezdes-P; Lolira-P; Loni-PIus; Lorbit-P; Lorchek-MR; Lorch- 
ek-P; LorHam-P; Lormoto-P; Lomistar-P; Lomo£an-P; Lomoxi- 
P; Lorsaid-P; Lorter-P: Lorthox-P; Lomp Plus; Lonvalk-P; Lox- 
cam-P; Loxịsam-P; Luloxy-P; Movilot-P; Neucam-P; Nextcam- 
P; Noxi-P; Orilox-P; Paratel-LC.

■ ___________________

Loxoprofen Sodium ỊriNNMi

CS-600 floxoprợfen); Loxòproíènẹ Sodique; Loxoproíeno
sódicó; Natriì Loxoprofenlim; HaTpnií' /1oKConpo4«H.
Sodium (i)-p-í(2-oxocydopenty()methýi]hydratropate dlhy- 
drate ■" ;,'. :
C,5H,ANaUH2O=3043 '
CAS —  68767-14-6 Ợọxoproíẹn); .80382-23-6 Poxoproten 
sodium); 226721-96-6 Ợoxoproỉén sọdium dihydrate) 
úm —  NDC2M7399S (ợnhydrọus ióxọproỉen sodium); 
22DR42LỈ1Y(loxoprokn spdium dihỹdrợte):
Pharmacopoeias. In Jpn.

Proỉịle
Loxoproíen sodium is an NSAID (p. 102.3) used in painíul 
and inAammatory conditions. It is given as the dihydrate 
although doses are expressed in terms of the anhydrous salt. 
Anhydious loxoprofen sodium 10 mg is equivalent to about
11.3 mg of loxoproíen sodium dihydrate.

For the management of pain and inQammation 
assocỉated vvith musculoskeletal and joint disorders, or 
operative procedures, a usual oraỉ dose equivalent to 60 mg 
of the anhydrous íorm has been given three times daỉly. It 
has also been applíed topically as a poultice containing the 
equivalent of 100 mg of the anhydrous form or as a 1 % gel.

Preparations
Proprietary Preparations (details are given in Volume B)

Sngle-mgredient Preparalions. Arg.: Oxeno; Braz.: Loxonin; 
Chĩna: An Pu Luo ($# ÍS ); Bei Luo (ÍSỈ&); Loxorụn (®fè); 
Luo Ue Tong (í&ỹỊlii); Lua Na (#S-J8P); Qing Fu (^ í i) ;  Ruo 
Mai (Ĩrì5); sái Ke Tong (ÍFSCI^); San Yuãn shu Mng (_7Cầĩ 
M); Weikang DiKe (&&]&'&); zhen Tong Yan (Jt(SlF); Jpn: 
Lobu; Loxonin; Mac.: Loxonin; Phũipp.: Loxonint; Thai.: Lox- 
onin; Vtnez.: Loxonin.

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain spotts (see p. viii)
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Lumiracoxib ỊBAN, USAN, riNNi
‘Gox-189;Lumiracoxibum; XlyMnpaKOKCuõ...............
2-{[(2-Chloro-6-fluorophenyl)amino]-5:methylphenyl}acetic 
ađd. -
C,sH,3CIFN02=2937 . . . .
CAS — 220991-20-8. .
ATC —  M01AH06.' ■
ATC Vet —  QM01AH06.
UNII—V91T9204HU;

Uses and Administraỉion
Lumiracoxib is an NSAID (p. 102.3) reported to be a 
selective inhibitor of cydo-oxygenase-2 (COX-2). It has 
been withdrawn in many countries aíter reports of 
hepatotoxddty. Lumữacoxib has been used in the treatment 
of osteoarthritis of the knee and hip in an oral dose of 
lOOmg once daily. Higher doses of up to 400 mg daily ha ve 
also been used but may be associated with an increased rísk 
of hepatõtoxiãty (see Eííects on the Liver. belovv). 
Reíerences.

1. lyseng-VVilliaimon KA. Curran MP. Lumiracoxib. ữruỊỊS 2004; 64 :2237- 
46.

2. Bannw anh B. Berenbaum F. Ciinical pharmacology of lumiracoxib. a 
second-generation cydooxygenase 2 selectỉve inhibiior. Exprrt Opin 
ỉrrvcst Drugs 2005; 14: 521-33.

3. Rordorí CM. et a i Clinical pharmacology oí lumiracoxỉb: a selectíve 
cydo-oxygenase-2 ỉnhibitor. Ctin Pharmaeokintt 2005; 44: 1247-66.

4. Schnỉoer TJ, rf ai. Lumỉracoxỉb in ibe treaiment o í osieoarthrìcis. 
rheumatoid arthriús and acute postoperatìve dental paỉn: resulis of three 
dose-response studỉes. CunMed Ra Opin 2005; 21: 151-6ỉ.

5. Berenbaura F. tt ai. Eííicacy o í lumỉracoxib ỉn osteoanhritis: a review oí 
nine studies. J ìnĩ Med Ra 2005; 33: 21-4 ỉ .

6. sheỉdon E  et ai. EỈQcacy and tolerabiỉity oí lumiracoxỉb ỉn the ưeatm ent 
oỉ osteoarthritỉs oí the knee: a 13-week, randomized. double-blind 
comparỉson with celecoxib and placebo. Clin Tha 2005; 27: 64-77.

7. Fỉeischmann R. a al. Lumiracoxỉb is eữectỉve in the treatm em  nf 
osteoarthritỉs oí the knee: a prospectíve randomized 13-weck study 
versus placebo and cclecoxib. Ciirt Rheumatol 2006; 25:42-53.

Adverse Effects, Treatment, and Precautìons
As for NSAIDs in general. p. 104.3.

Hypersensitivity reactions induding anaphylaxis and 
angioedema have occuưed in patients receiving lumiracox- 
ib; it should be stopped at the first signs of hypersensitivity.

Lumiracoxib use, panicularly at high doses, may cause 
severe livertoxiđty (see Effects on the Liver, below) and its 
use is contra-indicated in patients with hepatic disease. It 
shouỉd also not be used in those with a history of drug- 
induced increases in ưansaminase values greater than 3 
times the upper limit of normal (ULN) or in those ta king 
other drugs known to cause dinỉcally significant'hepato- 
toxidty. All patìents should have baseline liver íunction 
tests bcfore staróng lumiracoxib ưeatment; those in whom 
transaminases are more than 1.5 times the ULN should not 
start ơeatm ent. Liver function tests should be repeated 
monthly and lumiracoxib should be stopped in those 
patients with an increase in transaminases greater than 3 
times the ULN; in those vvith an  increase greater than 2 
times the ULN, liver hmctíon tests should be repeated in 7 
days. Patients should be advised to report any symptoms 
suggestive of liver toxidty such as anorexia, nausea, 
vomiting, abdominal pain, íatigue, dark urine, and 
jaundice.

Lumiracoxib should not be used in patients with 
ischaemic heart disease, cerebrovascular disease. or 
peripheral arterìal đisease. It should be used with cautỉon 
in patients w lth signiScant risk íactors for cardiovascular 
disease such as hypertension, hyperìipidaemia, and dĩabetes 
mellitus.

Lumiracoxỉb is also contra-indicated in patients with 
inAammatory bowel disease, moderate to severe hean  
íailure (NYHA dass n  to IV), and moderate to severe renal 
impaỉiment assodated with a creatinine dearance of less 
than 50mL/minute. Caution is recommended vvhen using 
lumiracoxib in dehydrated patients; it may be advisable to 
rehydrate patients beíore giving lumứacoxib.

Effeds on the cordiovascular System. There have been 
concems about the adverse cardiovascular effeos of selec- 
tive cydo-oxygenase-2 (COX-2) inhibitors after the world- 
wide withdrawal of roíecoxib (see p. 128.3). The cardio- 
vascular saíety of lumiracoxib has been assessed in the 
Therapeutic Arthritis Research and Gastrointestinal Event 
Trial (TARGET)1 which involved over 18 000 patients with 
osteoarthritis. Lumiracoxib 400 mg daily (2 to 4  times the 
recommended dose) was compared against either naprox- 
en lg  daily, or ibuproíen 2.4 g daily; low-dose aspirin 
(lOOmg daily or less) was also allovved where indicated. 
After a planned treatm ent duratíon of 1 year, the ind- 
dence of myocardial iníarctíon, stroke, or cardiovascular 
death with lumiracoxib was ỉound to be similar to that for 
ibuproỉen or naproxen. More events vvere noted in the 
lumữacoxib versus naproxen subgroup than in  the lumi- 
racoxib versus ibuprolen group; however, this diííerence 
was not statistically signihcant and the authors considered

that the higher number of patients vvith a history of vascu- 
lar risk in the lnnũracoxib versus naproxen subgroup 
could explain this hnding. In addition, it was noted that 
the inddence of heart tailure was Iess írequent vvith lumi- 
racoxib although, again. this vvas not signihcant; however, 
blood pressure dianges ỉrom baseline were signi&cantly 
less likely with lumiracoxib than  with ibuproỉen or nap- 
roxen.

More recently, a meta-analysis2 by the manuíacturer 
(vvhich ìnduded the above study along with other published 
and unpublished dinical studỉes oỉ lumiracoxib in the 
ưeatment of osteoarthritís and rheumatoid arthritis) has 
also found no evidence tha t the risk of thrombotíc events 
vvith lumứacoxib is signiỉicantly ỉncreased w hen compared 
vvitb placebo, w ith naproxen (1 g daily), or with the NSAIDs 
didotenac (lỉO m g daily), ibuproíen (2.4 g daily), celecoxib 
(up to 400mg daily), and roỉecoxib (25 mg daily) as a group.

For hirther details on the relatíve risk of cardiovascular 
thrombotic events with NSAIDs, see p. 105.1.

For discussion and advice on the use of selective COX-2 
inhibitors in patients vvith cardiovascular or cerebrovascular 
disease, see under Celecoxib, p. 37.3.

1. Farkouh ME. tí  a i  Comparison of ỉumiracưxib with naproxen and 
ibuproícn in the Therapeutic Arthriũs Research and Gasiroìmestina) 
Event Trial (TARGET), cardiovascular outcomes: randomised conirolled 
trial. Lancet 2004; 364: 675-S4.

2. Matchaba p. ei ai. Cardỉovascuiar saíety of lumiracoxib: a meia-analysis 
of ai! randomized coniroỉled trials >  ỉ week and up to 1 year ỉn duration 
oi paỉiems with osteoanhrítỉs and  rheumatoid arthriiis. Cliỉi Tha  2005; 
27: 1196-1214.

Effeds on the gastrointestinal tract. It is generally 
accepted that the inhibition of cyclo-oxygenase-1 (COX-1) 
plays a role in the adverse gastrointestinal eííects of the 
NSAIDs, and that the selective inlúbition oỉ the other iso- 
form, COX-2, by NSAIDs such as lumiracoxib may cause 
less gasưotoxidty than that seen with the non-seleaive 
ứthibition of the traditionaỉ NSAIDs. However, licensed 
product inỉormatỉon has stated that upper gastrointestinal 
ulceration and bleeds. in some cases íatal, have occuired 
with lumữacoxib ưeatment; consequently it should be 
used with caution in patients at risk of such events.

Results from controlled studies confưm that NSAIDs 
selective for COX-2 are assodated vvith a lower inddence of 
serious gasưointestinal eílects. A study1 in patients vvith 
osteoarthritis taking lumiracoxib at supratherapeutic doses 
(400 mg daily) conduded that there vvas a lower inddence 
of delinite or probable upper gastrointestinal ulcer 
complications (bleeding, períoration, or obstruction) after 
12 months of treatment vvhen compared with non-selective 
NSAIDS (ibuproíen 2.4 g daily or naproxen 1 g daily). The 
inddence of endoscopically-deteaed ulcers was also less 
w ith lumiracoxib than with non-selective NSAIDs. 
However, the use of low-dose aspirin appeared to nuỉliíy 
any protective gastrointestinal effect of lumiracoxib.

An analysis2 of pooled data from 15 pre-licensing studies 
in patỉents with rheumatoid anhritis or osteoarthritís has 
also conduded that the risk of upper gasưointestinal ulcers 
and ulcer complicatìons is less with lumữacoxib than with 
non-selective NSAIDs (didoíenac, naproxen, and ibupro- 
fen).

1. Schniaer TJ. et aỉ. Comparison of ỉumiracoxib vviih naproxen and 
ibuproíen in the Therapeutic A nhriús Research and Gastroimesiinaỉ 
Event Trial (TARGET), reductỉon in uỉcer complications: randomứed 
controUed triaỉ. Laneet 2004; 364: 665-74.

2. Hawkey CJ, tt ai. Gastroimeỉtinal tolerabiỉỉty o( iumíracoxib in paúcnư  
wỉth Oỉteoarthritís and rheumatữid anhritữ . ũ in  Gastroenterol Htpaỉoì 
2006; 4: 57-66.

Effeds on the Iddneys. Limited evỉdence oí the renal toxi- 
d ty  o! the selective cydo-oxygenase-2 (COX-2) inhibitors 
such as lumiracoxib suggests that these NSAIDs appear to 
have eííects on renal íunction similar to those of the 
non-selective NSAIDs (see p. 106.2).

Effects on the liver. In August 2007, the regulatory 
authority in Australia withdrew lumiracoxib írom the 
market after reports of hepatotoxiđty.1-2 In the 6 months 
sữtce marketing, there had been 8 reports of serious 
adverse liver reactions resulting in 2 deaths and 2 trans- 
plantations. There was some concera that pre-licensmg 
dinical study data seemed to suggest that those patients 
who developed elevated liver tunction tests while on 
lnmiracoxib vvould recover once the drug was stopped; 
hovvever, in the 8 Australian cases, some patíents did not 
improve because of the severity of the hepatic damage.

In response to the Ausưalian data. the MHRA in the UK 
reported that it had received 16 reports of suspected adverse 
reactions to lumiracoxib;ỉ of these, one was a case of 
hepatotoxidty in  which the patient recovered aíter the drug 
was \vithdrawn. Worldwide, the MHRA was aware of 11 
reports of serious hepatotoxidty induding 9 cases of liver 
{ailure. 2 deaths, and 3 liver transplants suspeaed to be at 
least possibly related to lumiracoxib use. The dose used ÚI 
most of the cases was higher than the maximum dose of 
lOOmg daily that is recommended in the UK and other 
European countries. (Higher maximum daily doses have

been licensed in other countries; in  Ausưalia, the licensed 
maximum dose was 400mg daily for some condiúons.) ^.t 
that time in the UK, nevv prescribing restrictions on the Ui e 
of lumiracoxib in osteoarthritis w ere issued (see Adven e 
Eííects and Precaudons, above) whlle its saíety contínued 13 
be revievved by European regulatory authorìties. After ỉ 
revĩevv in October 2007, the MHRA reiterated its earlit r 
prescribing restrictions ỉor lumứacoxib and stateđ the issu: 
of hepatotoxidty would continue to be monitored. The f  
also advised that, worldwide up until then, there had bee 1 
19 cases of severe liver reactions, induding 13 of livtr 
ỉailure, 2 deathỉ, and 3 liver transplants suspected to b ! 
possibly rdated  to use of lumiracoxib.4 At about the sam : 
time, lumiracoxib was withdrawn from the Canadia 1 
market after Health Canada noted 4 cases oỉ sever: 
hepatotoxidty, induding 2 in Canada, assodated with t h : 
100-mg dose of lumiracoxib.5 Subsequently, in  November 
2007, the MHRA suspended the product licence fcr 
lumiracoxib after a íurther revievv of worldwide saíety dat I 
shovved an increased number of serious liver reactions wit] I 
the 100-mg dose which, ín some cases, occurred vvith shorl • 
term use.6 In addition, the EMEA7 has recommended i t ; 
withdrawal in the EU.

Ị. Australian Therapeutic Goods Admỉnistraúon. Urgeni advice regardin ; 
managcment of patỉcm s taking lumiracoxib (Prexige) (issued 13i I 
Augusi, 2007). Availabie at: btĩp ://www.iga.gov,au/alcns/prcxige.hư  ; 
(accessed 08/11/07)

2. Advcrse Drug Reaaions Advísory Commiitee (ADRAC). Withdrawal c ‘
lumiracoxib in Aostralìa. Aust Advene Dntg Reađ Bull 2008; 27:6-7. Als • 
avaỉỉable at: hcip://www.tga.healrh.gov.au/adr/aadrb/aadr0804.pc ■
(accesscd 17/07/08)

3. MHRA. New (ỉnterím) rcsrricrions on presơ iptíon oỉ lumỉracoxib
foIlowing concems ovcr Uver saíety (issued 24ỬI A ugust 2007) 
Available at: hnp ://www.mhra.gov.uk/Safctyiniormation
Saíctywam íngsa]cnsandrccatls/Saícr>'wam ingsandm essagesform cdi 
cines/CON2032098 (accessed 29/08/08)

4. MHRA. Lumiracoxib and llver adverse rcactions (issued Ỉ6th October 
2007). Avaỉlable at: h u p ://www.mh ra.gov.uk/Saietyinformation 
SafetywamỉngsalensandrecaUs/Saferywam ingsandm essagesform edi 
dncs/CON2032831 (accessed 29/08/08)

5. Health Canada. W ỉthdrawaỉ of market authorísation for Prexỉge. (issuec 
4th O aobcr, 2007). Available at; http://www.hc-scgc.ca/ahc-asc. 
media/advisories-avis/2007/2007_141_c.himl (accessed 30/10/07)

6. MHRA. Lumlracoxib (Prexige): suspensíon oỉ marketing authorísatỉons 
(ỉssued 19th November, 2007). Avalỉable at: http://www.m hra.gov.uk/ 
Safetyinforraatìon/SafetywamingsalertsandrecaUs/Saíetywaming53nd- 
me$sagesformeditínes/CON2033073 (accessed 29/08/08)

7. EMEA. European Medỉcines Agency recommends withdrawal o ỉ thc 
marketing authorisations for lunúracoxib-containing m editínes (ỉssued 
13th Dccembcr, 2007). Availabỉe au http://www.em ea.europa.eu/pdls/ 
human/press/pr/PR_Lumiracoxíb_57930107en.pdf (accessed 17/07/08}

Interactions
ĨOI interactions assodated with NSAIDs in  general, see 
p. 107.3. Lumiracoxib may cause liver toxidty and 
consequently it should not be used with other drugs 
knovvn to cause dinically signiíicant hepatotoxidty.

There is the possibility that lumừacoxib may decrease the 
dearance of drugs thát are cytochrome P450 CYP2C9 
subsưates and caution is advised when it is given with 
CVP2C9 subsơates that have a narrow therapeutic index 
such as phenytoin and vvaríarin.

Pharmacokinetics
Lumiracoxib is absorbed &om the gasttointestinal tt a a  adter 
oral use and peak plasma concentrations occur in about 2 
hours. Protein bindìng is at least 98%. Lumiracoxib 
undergoes extensive hepatic metabolism; several enzymes 
appear to be ínvolved induding glucuronosylưanslerase 
and cytochrome P450 isoenzymes. The maỉn oxidative 
pathvvay is mediated by the CYP2C9 isoenzyme; however, 
this does not appear to be the major pathvvay. Three major 
metabolites have been identihed: 4'-hydroxy-lunũracoxib, 
5-carboxy-lumiracoxib, and 4'-hydroxy-5-carboxy-lumira- 
coxib. The 4'-hydroxy metabolite is active as a cydo- 
oxygenase-2 (COX-2) inhibitor although it is less potent 
than lumiracoxib. The plasma half-life of lumiracoxib is 
about 4 hours. Slightly more of a dose is excreted in the 
urine (54%) than in the taeces (about43%); only about 5% 
of a dose is excreted unchanged.
Reíerencẹs.

1. Scott G, t í  ai. Pharmacokinetics of lumiracoxỉb in plasma and synovial 
fluid. Clin pharmacokintí 2004; 43:467-78.

Preparations
Proprietary Preparoiions (details are given in Volume B)

Single-ingredient Preporotions. Arg.: Prexige; Austria: Prexiget; 
Braz.: Prexige; Chile. Prexiget; Gr.: Frexocel: Prexige; Hung.: 
Prexiget; I n d o n Prexiget; NZ: Prexiget; SwetL: Prexiget; 
Turk.: Prexige.

Lysine Aspirín
Acetilsalicilato de lisina; Aspirin tx-Lysine; Lysiiniasetyylisa- 
lisylaatti; Lysinacetylsalicylat; Dt.-Lysine Acetylsalicylátẹ; 
Lysine Acetylsalicylate; Lysinum Acetylsalicylicum; Í1M3HH- 
AcnnpnH.

All cross-reíerences reíer to entries in Volume A

http://www.tga.healrh.gov.au/adr/aadrb/aadr0804.pc
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C1SH22N A =3263 
CAS — 62952-06-1.
UNII —  2JJ274J14S.

Pharmacopoeias. In Fr.

Uses and Administration
Lysine aspirin has analgesic, anti-inflammatory, and 
antipyretíc actions similar to those of aspirin (p. 22.3). 
Whén given, Iysine aspirin dissodates into lysine and 
aspirin; aspirin is then hydrolysed to salicylic add. Lysine 
aspirin 900 mg is equivalent to about SOOmg of aspirin.

Lysine aspirin is used in the treatm ent of pain, lever, and 
rheuínatic dỉsorders. It is given in  oral doses equivalent to 
0 5 to 1 g of aspỉrin, repeated every 4 to 8 hours as needed 
up to a maxũnum of 3g of aspirin daily (2g daily in the 
eiderly) for pain and íever. The dose for rheumatíc disorders 
is equivalent to 3 to 6 g of aspirin daily in 3 or 4 divided 
doses. Lysinẹ aspirin is also given intramuscularly or 
intravenôusly in similar doses; the inaxũnum daily 
parenteral dose is equivalent to 4g  of aspiiin for very 
severe pain and to 6g of aspirin ỉor rheumatic disorders.

Lysine aspirin is also used with metodopramide in the 
treatment of migraine.

Lysineaspirin has also been used in the management of 
thromboemholic disorders.

Headache. Some references to the use oỉ lysine aspirin, 
often with metodopramide, ŨI the treatment of migraine.

1. Tíelt-Hanscn ?. a  al. The eữeedvencis oí combined oral lysỉnc 
acciylsalicylatc and metoclopramide compared ivUh oral sumatriptan 
ỉor rnigraine. Lanat 1995; 346: 923—6.

2. Dieoer HC. Efficacy and saỉety of im ravenous acetylsaiicylic add  lyãnate
compared to  subcutaneous sum atrỉptan and parentèraỉ pỉacebo in the 
acute ư ea tm en t of m igraine. Á double-bllnd, double-dum m y, 
randomtied, muỉricenrer, paraỉỉeỉ group ỉĩudỵ. Cephũỉalgia 1999; 19: 
581-8. _

3. Tíelt-Hansen p. The eHectivcness of combỉned oral lysLnc acetyỉsaỉlcylate 
and metọclopramide (Migpriv) in the  treaim ent oí mỉgraine attacks: 
comparỉson vvith pỉacebo and  oral sum atrỉptan. Punct Neurol 2000; 15 
(suppt 3): 196-201.

N asal polyps. Two long-tenn conưolled studies' sug- 
gested that topical (endonasal) Iysine aspirin may be effec- 
tive in preventing the recurrence of nasãí polyps aíter sur- 
gical removal (see p. 1608.2) in both aspirin-tolerant and 
aspirin-sensitive patìents. Thls effect may be attributed to 
the non-spedfic anti-inflammatory properties of lysine 
aspirin. Although no adverse effects were reported in this 
study, hypersensitivity reactions have been seen after use 
of salicylates in the presence of nasal polyps (see Hyper- 
sensitivity under Adverse Ettects of Aspirin, p. 25.2).

In another study2 intranasal lysine aspirin did not show 
signiEcant dỉnical benefit in preventing the recurrence of 
nasal polyps when compared with placebo. However, 
signihcant improvement at a microscopic Ievel was noted.

t .  Nucera E. etal. Eữects oHysine*acetylsaUcylate (1AS) ưeatm enỉ in nasal 
polyposis; tw o controỉled long term prospectíve foỉ!ow up Ỉtudỉes. Tkorax 
2000;.35 {suppl 2); S75-78.

2. Parikh ÀA, Scadding GK. Intranasal lysine-aspirin ỉn aspirin-scnsỉtỉve 
nasal poỉyposỉs: a comrolỉed triaỉ. Laryngosape 2005; 115; 1385-90.

Adverse Effeđs, Treaừnent, and Precautions
As íor Aspirin, p. 24.2. Anaphylactic shock has been 
reported in patients given lysine aspirin by injection.

Lysine aspirin, like aspirin, should not generally be glven 
to children because of the risk of Reye's syndrome.

Hypersensitivity. For a suggestion that inhaled or intrana- 
sal lysine aspirìn might be more suitable than aspirin for 
the diagnosis of sensitivity to NSAIDs, see under Hyper- 
sensitivity on p. 25.2.

Interactions
For interactions assodated with aspirin, see p. 26.3.

Preparations
Proprietary Preparotions (details are gi ven in Volume B)

Single-ingredient Preparotions. Arg.: Aspirina; Dedtriol; Yectas- 
pirint; Belg.: Aspegic Cardegic Chitur. Lai Bi Lin (3£t£tt); Cz.: 
Kardegic Fr.: Aspegic Cardiosolupsant; 'Kardegic; Gr.: Aspic- 
alm; Draspir; Egicalm Cardiot; Egicalm; OgUegon; Hung.-. 
Aspegic; Kardegic ItaL: Aspegict: Cardirene; Flecudol; Mac.: 
Coraspin Kardegic Neth.: Aspegic; Pot.: Laspalt; Port: Aspegic 
Inesprint; Intraspirt; Kardegict; Lisaspin; Spaìn: Inyesprin; 
Switz.: Alcacyl instantanee; Aspegic Kardegic; Turk.: Aspegic 
Ukr.: Acelysin (AnemnnH).

Mubi-ingrednnt Preporotiom. Beỉg.: Migpriv; Chữe: Dolotol 12; 
Fùí.: iMHgprivt; Fr.: Aspégic Codeine+; Migpriv; Gr.: Egityl; Pre- 
mig; Hung.: Migpriv; India: Biospidn; ItaL: Migpriv; Migra- 
prìm; Mac.: Antìgram; Neữu: MigraQn; Poi: Migpriv; Swed.: 
Migprivt; Switz.: MigprivỶ; Turk.: Migprin; UK Migramax.

Magnesium Salicylate
Salicilato magnésico; MarHMA CanMLỊn/iaT.. 
Cl4H10Mgỏg,4H2Ò=370.6 ’ . '
CAS —  ì89ì7-89-ữ (anhydrous magnesium sahcylate); 18917- 
95-8 (magnesium salicyiate tetrahỳdrate).
UNIị —  41728CY7UX (magnesium salicylate); JQ69D454N1 
(ạnhydrous magnesium salĩcylate). V

Pharmacopoeias. In Chin. and us.
USP 36: (Magnesium Salicylate). A white, odourless, 
efflorescent, crystailine powder. Soluble in water and in 
alcohol; slightly soluble in ether: freely soluble in  methyl 
alcohol. Store in  aừtíght containers.

Uses and Administration
Magnesium salicylate has analgesic, anti-iníIammatoTy, and 
antipyretic actions similar to those of aspiiin (see p. 22.3). 
Anhydrous magnesium sallcylate 1 g is equivalent to about
1.2 g of aspirin. It is used in the treatment of pain and fever 
and has been used in the management oỉ inQammatory 
conditỉons such as osteoarthritũ, rheumatoid arthritis, and 
other arthrindes. Usual oral doses of magnesium salicylate, 
expressed in terms of anhydrous magnesium salicylate, are 
about 300 to 600 mg every 4 hours for pain or íever.

Adverse Eiĩects, Treaừnent, and Precautions
As for Aspirin, p. 24.2. Magnesium salicylate shouỉd also be 
used vvith cautìon in renal impairment because oí the rísk oỉ 
hypermagnesaemia.

The use of aspirin and other acetylated salicylates is 
generally not recommended for children because of the risk 
of Reye’s syndrome, unless speđhcally indicated. Some 
licensed product inỉormation extends this precautíon to 
magnesium salicylate.

Interadions
For interactions assodated with saliqílates, see Aspirin, 
p. 26.3.

Preparations
Propríetary Preparaiionỉ (details are given in Volume B)

Single-ingredient Prepartrtions. Canađ.: Herbogesicf; USA: Back- 
ache Maximum Stiength Reliel; Bayer Select Maxúnum 
Snength Backache; Doans; Magan; Mobidin; Momentum Mus- 
cular Backache Formula; MST.

Muhi-ingredient Preparalions. Cz.: Cholagol; Hung.: Cholagol; 
Rus.: Cholagol (Xoãaron); ukr.: cholagol (Xoaaraá); USA: Back 
Pain-Off; Catgesic Fonef; CombiQex ESt; Durabac Forte; Extra 
Strength Doans PM; Painaid Back Relieb Painaid BRP Back 
Reliel FonnuIa; Tetra-Magf.

Phatmocopoaiol PrBparaHons
USP 36: Magnesium Salicylate Tablets.

Medofenamic Acid (BAN, USAN, 8NNI 
Acỉde Méclofénamique; Ẩcido mẹdoíenámico; Ấcidum 
Medoíenamicum; CI-583; INF-4668; Meclofenámico, ácido; 
MeKnoệeHaMOBaa kncnoTa. 
N-(2,6-Oichloro-m-tolyl)anthranilic acid. ■
ChHi iơ jN02=296.1 ’ ■ ■
CAS — 644-62-2.
ATC — M01AG04; M02AA18.
ATC Vet — QM0ỈAG04; QM02AA18.
UNII — 48I5LU4ZWD.

Pharmacopoeias. In BP(Vít).
BP(Vet) 2014: (Mecloíenamic Acid). A vvhite or almost 
vvhite, crystalline povvder. Practically insoluble in water; 
slightly soluble in alcohol and in chloroCorm; sparíngly 
soluble in ether; soluble in dimethyHormamide and in IM 
sodium hydroxide.

Meclofenamate Sodium I&ANM, USAN, riNNMì
Mécíọfé'nanĩate de.Sodiurri: Medi?fenamato sódiGOi Natrií 
Medofenamas; HaTpníi'MeKno(ị>eHaMaT. i :: 
C,4H,oa2NNaOj,H20=336.-1 
GAS —  6385-02-0.
UM — 94NJ818Ụ2W. '

Pharmacopoeias. In us.
USP 36: (Medoíenamate Sodium). A white to creamy 
white, odouriess to almost odourless, crystalline powder. 
Freely soluble in  water, the solution sometimes beỉng 
somevvhat turbid due to partial hydrolysis and absoiption of 
carbon dioxide; the soiution is dear above pH 15. Slightly 
soluble in chloroíonn; practically insoluble in ethen soluble 
in methyl alcohol. Store in airtight containers. Protect hom  
light.

Uses and Administration
Medoíenamic add, an anthranilic add  derìvative similar to 
meỉenamic add  (p. 86.1), is an NSAỈD (p. 102.3). It is given 
oraliy as the sodium salt in musculoskeletal and joint 
disorders such as osteoarthiitis and rheumatoid arthritis, in 
míld to moderate pain, and in dysmenorrhoea and 
menorrhagìa.

Doses of medolenam ate sodium are expressed In terms 
of the equivalent am ount of medoíenamic add. M edoíe- 
namic add lOOmg iỉ equivalent to about 113.5mg of 
medoíenamate sodium. In  arthiitic conditions it is given in 
doses equivalent to 200 to 400 mg daiỉy; daily doses are 
usually given in 3 or 4  divided doses. For relieí of mild to 
moderate pain doses are 50 to 100 mg every 4 to 6 hours; the 
daily dose should not exceed 400 mg. The dose in the 
treatment of dysmenorrhoea and menorrhagia Is 100 mg 
three times daily íor up to 6 days during menstruation.

Medolenamic add  has been given as a rectal suppository 
and is also used in veterỉnary medidne.

Adverse Effects, Treatment, and Precautìons
As for NSAIDs in general, p. 104.3.

Incidence of odverse effeds. The commonest adverse 
eỉled in 2500 patients given medoỉenam ate sodiúm was 
gastroúitestinal disturbance.1 Diarrhoea occurred in 11.2% 
of patients in double-biinđ studies and 32.8% oí patients 
in long-tenn studies (up to 3 years). Ulcers were detected 
in 22 patỉents duiing therapy and rashes occurred in  4% 
of patients. Transient increases in serum aminotransíerases 
and BUN occurred in some patients.

1. Preston SN. Salety oí sodium m edoíenam ate (M edom cn“). C un Thtr 
1978: 23 (suppUS): S107-S1I2.

Effects on fhe blood. Case reports o{ agranuloqạoàsl and 
thrombocytopenia3 assodated with medoỉenam ate ther- 
apy.

1. Wỉshner AJ. M ỉỉbum PB. M edoỉenam ate sodium-induced agranulo- 
cytodỉ and suppressỉoa of erythropoiesis. J  Am Acad Dermatoỉ 1985; 13:
1052-3.

2. Rođhguex J. Thronibocytopenỉa assodaied with m edoíenam ate. Drug 
Intelỉ a in  Pharm 1981; 15: 999.

Interađions
For interactions assodated with NSAEDs, see p. 107.3.

Pharmacokỉnetìcs
Medoỉenamate sodium is readiỉy absorbed vvhen given 
orally. Peak plasma concentratìons occur about 0.5 to 2 
hours aíteringestion. M edoỉenamate is over 99% bound to 
plasma proteins. The plasma elimination half-liỉe oi 
medoíenamate sodium is about 2 to 4  hours. It Is 
metabolised by oxidation, hydroxylation, dehalogenatìon, 
and conjugation with glucuronic add and excxeted in urine 
mainly as glucuronide conjugates o{ the metabolites. About 
20 to 30% is recovered in the ĩaeces. One of the metabolites, 
a 3-hydroxymethyl compound, is reported to be active 
althoũgh to a lessẽr extent than the parent drug. 
Reíerences.

1. Koup JR. et ai. A dngle and muỉtíple dose pharmacokỉnetỉc and 
metabolism study o í mecỉotenamace sodỉum. Biopharm Drug Dispos 1990; 
11: 1-15.

Preparations
Propríelory Preparations (details are given in Volume B)

Singleingredient PreporaHons. Chữe: Meclomen; Gr.: Medo- 
men; Itaỉ.: Lenidolon Movens.
Pharmacopoeial Preparationi
USP 36: Meclolenamate Sodium Capsules.

Meíenamic Acid (BAN, USAN, riNNi

Acịdẹ Méíénạmique; Ácido meĩểnámicó; ÁcicỊum' Méíena- 
micúm; CI-473; CN-353S5; INF-3355; Kwas mefenamowy; 
Kyselina mefenanrrová; Meíenaamihappo; Meíenámlco. 
ácido; Meíenamik Asit; Meíériaminsaure; Mefenaminsav; 
,Mefenamo rửgỉtis; Mefenamsyra; MeộeHaMOBaa KnõioTa. 
AH2,3-XylyDihthranilic add.
C,5H,5NOj=241.3 
CAS — 61-68-7 
ATC — M01AG01.
ATC Vet — QM01AG01. - 
UNII — 367589PJ2C

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and Os. 
Ph. Eur. 8: (Meíenamic Add). A white to almost white, 
microccystalline povvder. It exhibits polymorphism. Practi- 
cally insoluble in  vvater; slightly soluble in alcohol and in 
dichloromethane; dissolves in dilute Solutions of alkali 
hydroxides.

The Symbol t  denotes a preparation no longer actively marketed
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USP 36: (Meíenamic Add). A white to off-white, crystaUine 
powder. Practically insoluble in  tvater; slightly soluble in 
alcohol 'and in methyỉ alcohol; sparingly soluble in 
chỉoroíorm; soluble in S o lu tio n s  of alkali hydroxides. Store 
in  airtight containers. Protect from light.

ư se s  and Administratìon
Meỉenamic add, an anthranilic ad d  derivative, is an NSAID 
(p. 102.3), although its antí-inilammatory properties are 
considered to be minor.

It is used in  mild to moderate paỉn induding headache, 
dental pain, postoperative and postpartum pain, and 
đysmenorrhoea, in musculoskeletal and joint disorders such 
as osteoarthritis and rheumatoid arthritis, and in menorr- 
hagia.

In the UK, the usual oral dose is 500 mg three times daily. 
us licensed product míormadon recommendỉ an initial 
dose of 500mg ỉollowed by 250 mg every 6 hours as needed. 
In adđition, in  the USA. w hen meỉenamic add  is used in the 
ưeatm ent of mild to moderate pain in adults and 
adolescents aged 14 years and over, it is also recommended 
that it should not be given for longer than 7 days at a time. 

For doses of meíenamic add  in children, see belovv. 
Meíenemate sodium has also been used.

Adminislrotìon in children. ỉn  the UK, licensed product 
iníormation States that meíenamic add  may be used in 
children for the treatment of Still's disease (see Juvenile 
Idiopathic Arthritis, p. 12.1) and íever, and for dysmenoư- 
hoea in older children; a suggested oral dose in those over 
6 months of age is 25 mg/kg daily in divided doses. Treat- 
ment in children should be given for no Ionger than 7 
days unless they are receiving mefenamic add for StiU's 
disease. Hovvever, the BNFC onlý recommends meíenamic 
add ỉor acute pain, induding dysmenorrhoea and menorr- 
hagia, in those aged 12 years and over who may be given 
the usual adult dose (seẽ above).

Adverse Effects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3.

Treatment should be stopped ư diarrhoea and rashes 
occur. Other eííects reported indude drowsiness, and eííects 
on the blood such as thrombocytopenia, occasionally 
haemolytic anaemia, and rarely aplastic anaemia. Con- 
vulsions may occur on overdosage.

Meíenamic add is contra-indicated in patients with 
inAammatory bowel disease. Licensed product inlormation 
recommends tha t blood counts and liver and renal tunctìon 
should be monitored during long-term therapy. Drovrâness 
may aííect the períormance o! skiỉled tasks.

Melenamic ad d  may give a false positive in some tests ỉor 
the presence of bile in the urine.

Breost ỉeeding. No adverse eỉỉects have been seen in 
breast-fed iníants whose mothers were given meíenamic 
add, and the Ametican Academy of Pediatrics considers1 
that Ít is therefore usually compatỉble wíth breast íeeding. 
The BNF also considers that the am ount of mefenamic 
add  distributed into breast milk is too small to be harmỉul 
to a breast-fed iníant. An early study2 conhims that the 
distrìbution of meỉenamic add  into breast milk is minỉmal. 
However, licensed product iníormation contra-indicates 
the use of meíenamic add in nursing mothers.

X. American Academy oỉ Pedìatrìcs. The transíer ữỉ drugs and other 
chemỉcals into hum an milk. Pediatria 2001; 108:776-89. (Retỉrtd May 
2010] Correctíon. ibid.: 1029. Also available au http://aappolicy. 
aappubỉỉcatỉons.org/cgỉ/coM ent/ỉuỉI/pediatrics%3bl08/3/776 (accessed 
08/11/07) "

2. Buchanan RA. t í  a l  The breast mìỉk excrcùon o! meĩenamìc add. Curr 
TherRa  1968; 10: 592-6.

Effects on the blood. Reíerences to haematological reac- 
tions in patients taking meíenamic add induđing haemo- 
lytic anaemia,1 leucopenia,2 neutropenia,3 and agranulo- 
cytosis.4

1. Scoti GL. tí  ai. Autoimmune haem dy tíc  anaemỉa and melenamỉc add 
therapy. BMJ 1968; 3: 534-5.

2. Bum s A. Young RE. M eỉenamỉc a d d  ỉnduceđ ỉeucopenia in the eiderly. 
Lanetí 1984; U: 46.

3. Handa SI, Preestone s. M eỉenamic atíd-ỉnduced neutropenỉa and renal 
ỉaiỉure ỉn elderly ĩemales wỉth bypothyroỉdỉsm. PoỉtgradMcắ J 1990; 66: 
557-9.

4. M uroi K, et al. Treatment of drug-induced agranulocytosis with 
granuỉocyte-coỉony stỉmulating íacxor. Lanat 1989; U: 55.

Effects on the gastrointestinal tract. Reversible steator- 
rhoea has occurred1 with meỉenamic acid; it may also pro- 
voke colitis in patients vvithout a history of this conditìon.2

1. Marks JS. Gleeson MH. Steatorrhoea compỉicaUng therapy with 
m eỉenam k ad d . BMJ 1975; 4: 442.

2. Ravỉ s, tí aỉ. Colitỉs caused by Don-steroidal anli-inũanunaiory drugs. 
Postgrad Med J 1986; 62: 773-6.

Effects on the kklneys. Nonoliguric renal íaỉlure has 
occurred in elderly patients vvho had had diaưhoea and 
vomiting while taking meíenamic add and had continued 
to take the drug. It is normally recommended that meten-

amic acid be stopped in the event of diarrhoea and it was 
suggested that in these patients the gasưointestinal toxi- 
d ty  had led to fluid and electrolyte depletion, thus predis- 
posing these patients to mefenamic add's nephrotoxidty.1 
There has been a subsequent report2 of nonoliguric renal 
ỉailure in elderly patients given meỉenamic add íor 
musculoskeletal pain.

1. Taha A. t í  ai. Non-oliguric renal íaưure durỉng treatm ent wỉth 
m eỉenamic acỉd in elderly patỉents: a contỉnuỉng probỉem. BMJ 1985; 
291: 661-2.

2. GTarn DJ, MacConnachie AM. M eỉenamỉc add  Is  more dangerous than 
m o s t B M J1995; 311: 392.

Effects on the sldn. Bullous pemphigoid, together with 
haemolytic anaemia and diarrhoea,1 and fixed drug erup- 
tions2"4 have been assodated w ith the use of meíenamic 
add. Additionally, Stevens-Johnson syndrome, together 
vvith cholestatic hepatitis and haemolytic anaemia, in one 
patíent has been attributed to meíenamic add .5 It is gener- 
ally recommended that meíenamic add should be with- 
dravvn if skin reactions develop.

1. Shepherd AN, t í  ai. Meỉenamic add-induced bullous pemphigoìd. 
Postgrad Med J \ 986; 62 :67 -8 .

2. VVỈIson CL, Otter A. Pĩxed drug eruption assocìated vviih meíenamỉc 
acid. BMJ 1986; 293: 1243.

3. Long cc, tí al. Fỉxed drug eruption 10 m eítnam ic acid: a repon oí ihree 
cases. Br J Demtatol 1992; 126: 4 0 9 -11.

4. RaĩUs E. ũaỉm anan dogMike skĨTì eruption (iwo cases of mulhĩocal íixed 
drtig eruptíon induced by meíenamic arid). J Eur Acad Dtrmaioỉ Vcnereol 
2005; 19: 753-5.

5. Chan JCN, t í  a i  A case oí Stevens-Johnson syndrome, cholcstatic 
hepatỉtis and haemolytic anaemia associatcd wiih use oỉ meíenamic 
acid. Drug Safety 1991; 6: 230-4.

Overdosoge. Melenamic add overdose has been asso- 
dated with CNS toxidty, espedally with convulsions.1 
Coma2-5 has also been reponed.

1. Court H. Volans GN. Poỉsoning aíter overdose vvith non-steroidal 
antỉ-ỉnỉlammatory drugs. Advrnt Drug Reaa Acute Poisoning Rev 1984; 3:
1- 21.

2. Gdssinger H. tí  ai. Coma ỉn m eỉenamic add  poisoning. Lanctí 1982; ỉỉ: 
384.

3. Hendrickse MT. Meỉenamic acid overdose mimicking braỉnstem stroke. 
Lanctí 1988; U: 1019.

Pancreatitiỉ. A report of pancreatitis assodated with 
meíenamic a dd .1

1. van VVaỉraven AA. tí al. Pancreatỉtú caused by m eíenamic add. Can Med 
Assoc J  1982; 126: 894.

Interactions
For interactions assodated vvith NSAIDs, see p. 107.3.

Pharmacokinetics
Meỉenamỉc add is absorbed hom  the gastrointestinal ưact. 
Peak plasma concentrations occur about 2 to 4 hours aíter 
ingestion. The plasma elỉmination half-life is reported to be 
about 2 to 4 hours. Meíenamic add is more than 90% 
bound to plasma proteins. It is distributed into breast milk. 
Meíenamic ađd  is metabolised by the cytochrome P450 
isoenzyme CYP2C9 to 3-hydroxymethyl mefenamic add, 
which may then be oxidised to 3-carboxymefenamic add. 
Over 50% of a dose may be recovered in the urine, as 
unchanged drug or. mainly. as conịugates of mefenamic 
add  and ỉts metabolites.

Preparations
Proprỉetary Preparalions (details are given in Volume B)
Sngle-ỉngr^cỉĩent Preparalỉons. Arg.: Ponstil; A u s i r a l Mcficf; 
Ponstan; Austria: Metenabene: Parkemed; Braz.: Ponsdril; 
Ponstan; Pontin; Pontrex; Sundor; Canad.: Ponstan; Chile: 
Adesna: Algex; Algiỉemin; Flipal; Sicadol; T-Nol; Tanston; Tem- 
pladol; Truasinol; Fin.: Ponstan; Fr.z Ponstyl; G r Adnic Aidol; 
Algopress; Calmin; Demostan; Kpeỉnon: Padomil; Penta; 
Ponstan; Vidan; Hong Kong. Gynogesict: Hamitant; Hosunt; 
Medicap; Mefa; Melamict; Meten; Melenact: Mefenddf; 
Mefic Metsynỷ; Namic Napan; Painnoxt; Pekasot; Pongesic 
Ponãsf; Ponstan; Pontaddt; Sehnic Uni-Fenamicf-; Hung.: 
Ponmel; India: Dysmen 500; Melac: Mefadd; Meỉdol; Metlup; 
Mrfsine; Meítal; Ponstan; ỉndon.: Analspec; Asam; Asimat; 
Benostan; Cetalmìc Corsianal; Datan; Dogesic; Doltenalt; 
Dolos; Dysunỷ; Femisic Fensik; Gitaramin; Graíix; Lapiĩtan; 
Licostan; Maxtan; Mectant; Melast; Mefinal; Mehnter; Mefix; 
Menin; Molasic Nichostan; Opistan; Pehastan; Ponalar, Ponco- 
ỉen; Pondex; Ponsamic Ponstan; Ponstelax; Solasic Stanalin; 
Stanzaf; Stelpont; Teamic Topgesic Tropistan; IrL: MeíaC 
Ponalgic Ponmelt; Ponstan; Ital.: Lysalgo; Malaysia: Beaíemic; 
Mefief: Namic Napan; Ponstan; Pontadd; Pontalon; Se&nic 
Mex.-. Artriden; Namiíen; Ponstan; NZ: Ponstan; Phữipp.: Add- 
an; Aíligec Algiíon: Analdd; Analmin; Aprostalt; Anhran; 
Aunose; Belíedane; Calibral; Dolíenal; Dolmetinet; Dolsten; 
Escandart; Eurostan; Finox; Fromefen; Gardan; Gisten; Hispen; 
Inũasic; Isagesic Istan; Kiamon; Laffed; Maríen; Medd A' Med- 
ianon; Meíàn; Metenax; Meírilt: Metatlam; MFE; Neostan; 
Penomor Ponser; Ponstan; Ponusen Ralgec; Remitetn; Reva- 
lan; Selmac Senllamt; Spegic; Stangesic Suprazen; Totagesic; 
Tynostan; Vamgesict; Vandiíent; Zanovic ZapAnf: Zestan; 
Pol.: Metadt; Port.: Ponsian; S . A f r Fenamin; Ponac; Ponstan; 
Ponstel; Singapore. AKoxan; Beaíemic Fenagesic; Hostan;

Medicap; Mefenix; Mehll; Napan; Pontadd; Pontalon; Ponty]; 
SP-Famic; Zeet; Spain: Coslan; Swiiz-Z Metenadd; Meíenamin; 
Meỉenaminaddt; Mephadolor; Ponstan; Spừalgine; Sportusal-); 
Thai.-. Anagan; Anagic Coly; Conamic Dismen; Doưen; Fastan; 
Femen; Femic Fenamic Fennic Gandin; Gynogesic Loepan- 
Maniq Manomic Masaỉent; Meditan; Mednil; Meỉa; Metamed 
Meíamiq Melen; Meỉenac Meíenan; Meỉnasiq Menamic; Na) 
gestn; Namic Nuỉemiq Pacamiq Painnox; Panamict; Peíamic 
Ponacap; Ponatap; Pondnadysmen; Pongesics; Ponnaq Ponne 
sia; Ponstan; Pontalon; Pronamiq Prostan; Pynamiq Seỉmict 
TV Gln; Vestan; Turíc.: Ponstan; Roladol; Rolan; ƯK: Ponstan 
USA: Ponstel; Vencz.: Ponstan.
Muhi-ingredient Preparations. ỉndia: Abdowin; Apodrot; Baral 
gan-DM; Bio-Stat-MF; Chromostat; Clip-MF; Coastat-Gyne 
Coease-M; Coligon Plus; Colimei; Colispas; Cydocos-TX; Cydo 
cos; Cydomeíí; Cydopam Plus; Cydosỹm-TX; Cydosym; Dam 
Spas; Decolic-V; Detrim; Divo-M; Dora-M; Domil-M; Dotarin 
MF; Dotra-M; Dozee-M; Drat-MF; Drobel-MF; Drotem; Drotic 
Drolid-M; Drosym-MF; Drotikind-M; Drotin-M; Drotmiq Drot 
well-M; Dubatiãn-MF; Dutora-M; DVN PIus; Dymef; Dynamet 
Dysmen Forte; Dysmen; Dysmeryl; Eíespas; Eginon Eklot-MF 
Eldrot-PIus; Emverin-MF; Etosys-MF; Examic-MF; Fenamic 
Fetran-MF; Fibran-M; Florasyt-MF; Fodro-M; Getplus: Gef- 
spass; Griprid; Gynae-Pi) Forte; Hamodam-M; HMT; Inorine-M 
Kolispas; Lenagesic; Maff-D; Mafia; Majispa; MD-MF; Mef-T. 
Mefac Spas; Metadd Forte; Mefamic-D: Mefar-PD; Mefatin- 
Spas; Meídl Spas; Meídi; Mefdiq Meídol Spas: Mefegesiq Meff- 
nex; MeBtrax; Metlam; Metlaxin; Meflup Fone; Meímin Spas; 
Melnex; Metnic Spas; Me(nic-D; Mefsaid-D; Meísaid; Meísym- 
Spas; Melsyn-TX; Meítagesiq Meíugesiq Meltal Fone; Meltal- 
MR; Mehăl-Spas; Meftăl-TX; Meíữax; Melze Spas; Meízys; 
Menogia-MF; Menospan-MF; Menotran; Mepaq Mespas; Mou- 
zex-MF; Neurospas-MF; No Blos For; Nobliíen; Normospas; 
Novaspas; NTSpass; Pal-MF; Paraspas: Spasmonil Fone; Spas- 
monil Plus; Trantib MF; Zc-Spas; Singapore: Ordgesiq Thai.: 
Anpuzz; Diíemiq Mainnox; Ukr.: No-Spasma (Ho-Cna3Ma)f.
Pharmacopoeial Preparations
BP 2014: Mefenamic Add Capsules; Meíenamic Add Tablets; 
USP 36: Meỉenamic Add Capsules.

Meloxicam IBAN, USAN, riNNÌ 
Meloksikaami; Meloksikam; Méloxicam; Meloxicamum; 
Meloxikam; UH-AC-62; UH-AC-62XX; MenoKCkiKaM.
4-Hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-ben- 
zothiazine-3-carboxamide 1,1 -dioxide.
CmH13N30 4S2=351.4 
CAS —  71125-38-7.
ATC —  M01AC06.
ATCVet — QM0ỈAC06.
UNII —  VG2QF83CGL

Pharmacopoeias. In Chin.. Eur. (see p. vii), and us.
Ph. Eur. 8: (Meloxicam). A pale yellovv povvder. It exhibits 
polymoiphism. Practically insoluble in water; very slightly 
soluble in alcohol; soluble in dimethyllormamide. Protea 
hom  light. A pale yellovv powder. Practically insoluble in 
water; very slightly soluble in alcohol and in methyl alcohol; 
slightly soluble In acetone; soluble in dimethyưormamide. 
USP 36: (Meloxicam). A pale yellow powder. Praaically 
insoluble in w ateq very slightly soluble in alcohol and in 
methyl alcohol; slightly soluble in  acetone; soluble in 
dimethyUormamide.

Uses and Administratíon
Meloxicam, an oxicam derivative, is an NSAID (p. 102.3). It 
is reported to be a selecóvc inhibitor of cydo-oxygenase-2 
(COX-2). Meloxicam is used in the management of 
rheumatoid arthritis, for the short-term symptomatíc 
ữeatm ent of acute exacerbatìons oỉ osteoarthiitis, and ỉor 
the symptomatic ưeatm ent of ankylosing spondylitìs. It may 
also be used in the ơeatm ent of juvenile idiopathic arthritis.

In the tteatm ent of rheumatoid arthritis and ahkylosing 
spondylitìs, meloxicam is given in a usual oral dose of 15 mg 
daily as a single dose. Those with an increased rìsk of 
adveise reactìons should be started on 7.5 mg daily. A dose 
of 7.5 mg daily is recommended íor long-tenn tteatm ent in 
the elderly. In the tteatm ent of acute exacerbatíons of 
osteoarthrins the usual oral daily dose oí meloxicam is
7.5 mg, increased ư  necessary to a maximum of 15 mg daily 
given as a single dose.

For dosage details in children, see below.
Meloxicam may be given by rectal suppository in doses 

similar to those used orally.
For the dose ol meloxicam in patients w ith renal 

impairment, see p. 87.1.

Administrotion in children. In the USA, meloxỉcam is used 
in the treatment of juvenile idỉopathic arthritis in children 
aged 2 years and over. The recommended oral dose ís 
125 micrograms/kg once daily, up to a maximum of
7.5 mg daily. In the UK, licensed product iníormation 
States that meloxicam should not be used in children aged 
under 16 years. Hovvever, the BNFC has suggested the fol- 
lovving oral doses, according to body-weight, for the relieí

All cross-reíerences reler to entries in Volume A

http://aappolicy
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NSAỈDs, and that selectíve inhibiáon oi the other isolorm, 
COX-2, by NSAIDs such as meloxicain may cause less gas- 
ưotoxỉdty than that seen w ith the non-selective mhibitíon 
of ưaditíõnal NSAIDs. However, there has been little con- 
vindng evidence that the tisk of severe gasưomtesdnal 
events is lower w ith meloxicain than with otherNSAIDs 
at equi-effectỉve đoses.1 Two íarge muldcentre studies*-3 
have repotted a lovver inddence oỉ gastrointestinal adverse 
eữects vvith m e ln v i r a m  than with non-selective cydo-oxy- 
genase inhỉbitOTS (dỉdoỉenac1 or piioxicam3) but in one oí 
these2 the dose o ỉ meloxicam given also appeared to  be 
Ịess eữective than the reterence drug. A more recent sys- 
tematic review* also found a lovver risk ot serious gastroin- 
testinal toxidty with meỉoxỉcam 7.5 mg dailý when com- 
parẹđ w ith didoíenac (100 or 150mg đaily), naproxen 
(500 mg tvvice daily), or pừoxicam (20 mg daỉlý); however, 
when given at a dose o( 15mg daily, the risk ot toxidty 
vvith meloxicam was ágnihcantly lower only when com- 
pared wỉth piroxicam.

Individual case reports of gastrointestinal toxidty with 
meloxicam ỉnduded One of ischaemic colitis assodated with 
high-dose (15 mg daily) meloxicam ữeatm ent’

1. Anonymoui. Meỉoxicam— i  safer NSAID? Dru$ TkerBuũ 1998; 36:62-4.
2. Hawkey C.etaL Gasttolmettlnal tolerability òĩ mcloxicạm compạred to 

đidofenac ỉa osteoarthỉitis ptdems. Br 3 Ịổưumatol 1998; 37: 937-45.
3. Dequeker 3, et aL Improvcmcnt ỉn gutrointesdnal toỉerability of the 

sdective cydooxygenase (COX)-2 inhibltor, mdoxicain. compared wich 
piioxicun: results oỉ the ssỉety and eãỉcacy Iarge-scaỉe evâluadon oỉ 
COX-lnhíbitíng theraples (SELECT) trial ỉn osteoarthrỉtỉs. BrJ lVteumatoi 
1998; 37: 944-51.

4. Sỉngh G. Ểt aL Risk of serỉous upper gastroỉntestỉnaỉ and caidỉovascuỉar 
thrombocmbolic eorepỉỉcadons wỉỉh meỉoxỉcanL Am 3 Med 2004; 117: 
100-106.

5. Garda B, et ai. Ischaemỉc coiỉtỉs in a patỉent raldng meloxicam. Làteet 
2001; 357:690.

Precautìons
As for NSAIDs in generab p. 107.1.

Meloxicam should be avoided in .severe hepatic 
impaịrment, in bleeding disorders, and in patients vvỉth 
renaỉ íailure unless receiving dialysis. Rectal use shouỊd be 
avoided in  padents with a history of proctíds, haemorrhóids, 
or rectal blẽeding.

Porphyria. The Drug Database for Acute Porphyria, com- 
pìled by the Nonvegian Porphyria c en tre (NAPOS) and 
the Porphyria Cenưẹ Svveden, dasslữes meloxicam as 
probably not porphyrinogenic it may be used as a drug of 
fir$t choice and no precautíons are needed.*'

1. The Drag Daubase for Acute Porphyria. Avaỉỉable ac hap-J/www. 
dnigs~porphyrfa.org (accessed 23/10/11) *

Rend hnpairment. The pharmacokmetìcs ol meloxicam 
were not substantìally altered in padents with a CTeatinine . ■ 
dearance (CC) of 41 to 60 mL/minute compared vvith 
those vvith normal renal hinctíon.1 In those with a cc oỉ 
20 to 40 mL/minute, total plasma-meloxicam concentra- 
tions were lovver but meloxicain free hacdons were high- 
er. Such &ee meloxicam concentrations were símỉlar to 
the other groups. On the basis oi these results. it was sug- 
gested tha t it vvas not necessary to reduce meloxicam 
doses in patíents vvith a cc greater than 20niƯminute.

1. Boulton-Jooes JM. et ai. Meỉoxỉam phannacokỉneda ỉn renaỉ 
ỉmpainnent. Br 3 ơỉn PHarmacai 1997; 43: 35—40.

Interactions
For interacúons assodated vvith NSAIDs, see p. 107.3.

Colestyramine increases the dearance and decreases the 
halMiíe oỉ meloxicam.

Renol ìmpairment. For reỉerence to the pharmacokinedcs 
of meloxicam in renal im paỉrm ent see under Precautìom, 
above.

Preparations
Proprietary Prepqrolions (đetaíls are given ỉn Volume B)

Singte-ingrediant Preparolíons. Arg.: Bronax- Dominadob Flexỉ- 
dob Flerium; Loxitenk; Meloract; Meloxid: Mextran; Mỉolox; 
Mobic Telaroidt: Tenaron; AustraL: Meloxibell: Mobic Mova- 
lis; Moxicam; Austrũc Metosan; Movalte Bdg.: Docmeloxit; 
Mobiq Braz.: Alivian: BioAac Dotmélox: Plamatec Micoic 
leutrol' loxam; Loxdlan; Melocox' Melotec 'Melodgran; 
Melokii- MenoÉtoru Mevamox Movacox; Movatec Movoxi- 
cam; CamuL: Mobicox; chile. Anposelỉ Ecax; HyAex; Isox; 
Melic Melodot Mexan; Mexilal; Mibloc FT; MỉoHain; Mobex; 
Sitíon; Tenaron; Oàna: An l i  Qing ( S i Ị ) ;  He Giang (S fi); 
Hong QỊang ( £ 3 ) ;  Ji Kang Nlng ('SJJI'í’); Jỉe Zong fP S ); 
Keyi (W )U u o  Guan Jlan (íiM ti);  Luo Ke Mei Ệr
Toậg MI Nuo Xi Mo Lẹ 3Qn ( ìt^ ả r) ; Mobjc
( * ố à r ); Mokelln ( * a # ) ;  Nai Bang (&%); PuLiLuo ( * «  
» ) ;  Qing Qtag (ig g ) ;  Sai Ke Si (Ị?õ]-#í); Sal Ou Si (*«»?); 
Sl Lai íĂd Tong Ke (SE5C); Wu Yan (991); Ýou M

Ze LÍ (M i); Ct.: Ăntxend; Artrilom; Dupùcamt; Enaros; 
Galoxiwaýt; Melobax; Melocox; Melovis; Meloxistad; Movạlis 
Movmaló; Notlamen; Oramellox; Recoxa; Dtrnn.: Celombq 
Loxúne; Fbu: Latónidt; Mobic Fr.: Mobic Ger.: Meloxh 
Mobec Gr.: Anitec Anhrox; Auroxicani; Brosiral; Docdnon; 
Examel; Faimelox; Flelox; Flumidon; lamaxicam; Iaten; rconab 
Inỉomel; Loxitan; Mecalox; Medoxicain; Melcam; Mellce; Melo- 
calm; Melodọ Melocox; Melodim; Meloprok Melorem; Melori- 
lit Mẹlotec Melotop; Melox; Meloxerõn; MeloxỊt Meloidtoi; 
Melus; Meomeb Movateq Movaxin; Moxalld; Notpeb Parogab 
Partiab Philipon-S; Rentilox; Reuinotec Reumotherm; Sane- 
tron; Saniflam; Starmelox Supercad; Transantor; TropoGni 
Valoxin; Vexicam; ZametrixaL' Zerelin; Bong Kongr- Airtác MeỊ- 
cam; Melflam; Melox; Mobic Partiab Hung.: Borbũi; Camelox 
Melodyn; Melogem Melox; Meloxan; Movalis; Moxtcam; 
Noũamen; bidia: Ecvdn; M-Cam; Mel-OD; Meioám; Melogeàc 
Melone; Melosugandb Mexam; Movac Muvera; Muvữ; 
Indon.: Aiimed; Artrilox; Cameloc Plamoxi; Flasicox; Loxìb 
Loxmic Mecox; Mellam; Meloxin; Mévilox; Mexpharm; 
Mobmẹc Movi-Cox’ Movbc Moxam; Moxic Nulox Ostelox; 
Paxicam; Relox; Remacam.- Rhemacox; Velcox; X-Cam; /r i: 
Areloger; Melcam; Mobic Mobicam; Mobiglam Movox; ItaL: 
Gixal; Leutrob Mobic Jpn: Mobic Maíaysia: Arrox; Avegeric 
Mel-OD; Melardn; Meloẽam; Melox; Mobtc.Ra&ee; Mạ.: Afla- 
mid; Anpre; Auiicamt; Coxylan; Solocam; Exeb Hexivẹi; Flex- 
ob Lexpram; Loxamt; Loxibach; Loxibest; Mavicam; MaxoAam; 
MeQen; Melarthryb MeBcan; Melosterab MenBixib Mobicox; 
Promotion; Reosan; RetoQam; Neth.: Movalist; Movicox 
Norw.: Mobict; NZ: Melorex; Mobic phữipp.: Bexxam: Cax- 
lem; Cloxim; Meũam; Mel-OD; Melart' Melcom; Melocox; 
MeloQam; Melora; Meloxin; Mobic Moxen; Neoxicam; Newá- 
cạm; Osteolax; Raỉiee; PoL: Aglan; Aspicam; Celomix; Lonned; 
Mdobax; Meloksam; Melolcdăt; Melotev; Meloxic MeloxíLek 
Metoxứtad; Mexan; Movalis; Movmax; Opokan; Port: Dbrtex; 
Lador. Mariex; Melpon Movalis; Rus.: Amelotex (AueooTeKc); 
Artrozan (Ajrrp03aa); lem  (JIeM); Mataren (Marapea); Melbelc 
(Menổex); MelÕQam (Meno<ịmaM); Melokan (MeaoxaH)T, Mdox 
(Menoxc); Mesipol (Mecanoa); Mirlox (Mapaoac); Mixol 
(MHXcoa); Movãliỉ (MoaaoHC); Movasln (MoaacHH); Movix 
(Mobkkc); SA.fr.: Arthrocox; Coxũam; plamaryx; Flexocani; 
Loxillam; M-Cam; Melllam; Mobtc singapore Melox' Mobic 
Spaùr. Aliviodob MovaUs; Paxodn; Utìcoxt; Swed.: Mobict; 
Switz.: Mobicox; Thai.: Cambic Mel-OD; Melcam; Melobic 
Melox Mobic Turlc.: Exen; Meksun; Melcam; Melox; Melur- 
jin; Meskun; Mobic Mone; Romacox; Runomex; Zeloxim; UK: 
Mobict; ukr.: Meỉbek (MenỂex); Meloksam (MeaorcaM)t; 
Metoxic (MenoKCHK)t: Movaliỉ (MoBannc); Reumoxicam 
(PeaMOKciacaM); USA: Mobic Veneĩ.: Biomelox; Melonax; Melo- 
vax; Mobic Taucaton.

of pain and InHammatìon in juvenile idiopathic arthritis 
and other musculoskeletal dỉsoiders in  thosẽ aged 12 to 18 
years w ho are intoỉerant of other NSAIDs:
• less than 50 kg: 7.5 mg once daily
• over 50 kg: 15 mg once daily

Adminisừơtion ìn renal impaỉrment. Meloxicam ỉs nor- 
mally contra-hidicated in  padents with severe' renal 
impairment. However, in  đialysed patìents. meỉoxicam 
may be given in  a dose oỉ 7.5 mg daỉlỹ orally or rectally as 
suppoátories. No dose ređuctíon is required in  those with 
mild to moderate renal impaỉrment (aeadnine dearance 
of greater than 25 mL/min).

Musculoskeietal and  ịoitrt cSsorders. Meloxicam is used 
h ỉ the ơeatm ent of osteoarthiitìs (p. 12.3), rheumatoid 
arthritis (p. 13.2) ìnduding juvenile idiopathic arthritìs 
(p. 12.1), and ankylosing spondylỉds (see spondyloarthro- 
pathies, p. 14.3). Hovvever, in the UK, tíie use oí ineloxi- 
cam and other selecdve cydo-oxygenase-2 (COX-2) lnhi- 
bitors iỉ limited to those pãtíents ỹdth good cardỉovascular 
heaỉth and at high risk oỉ devdoping serious gastrointest- 
inal problems u  givén a 'non-selecdve NSAID (see 
p. 105.3).
Reíerences. __

1. t im m gl em . t t  íl. EtHcacy and s a tạ r  o í mdoxlcam to  padents w ith
■' riieumatoĩd a ith rU s .'/  S h e a u n l  1997; 24: 282-90.

2. Yocum D, a  al. Safety and  eBicaqí of m elóxicun to  toe a ra m im t of 
osteoaithíỉtỉs: a  Ỉ2-Vfcek double-blỉnd, muỉdpla-dose, p lactbo- 
comroUeđitiaL The Meỉoxicara O seoacduid i Investỉgators. A nh  ỉnlern 
Med 2000:160:2947-54.

3. Combe B, á  ữl. Com paibon oi Imramuscnlar and orai melcndcam In 
rheum auiđ  anh itda  patìenta. ínflamm R a  2001; 90 (suppl 1): Ỉ io - S lã .

4. F ldjchm ann R. rí al. M doxỉcun. Expert Opừt pharmacotíur 2002; 3: 
.1501-12.

Velerínary use. For the suggesdon tha t meloxicam should 
be used as an altem adve to didoíenac in cattle ỉn South 
Asia (to reduce toxidty to vultures who may consume 
their carcasses), see under Precaudons o( Didoíenac, 
p. 50.2

Adverse Eữeđs and Treaỉment
As for NSAIDs in general, p. 104.3.

Incidence of adverse effeds. B em een September 1996, 
when meloxicam was first marketed in the UK, and mid- 
June 1998 the UK CSM had received a  total o£ 773 reports 
of 1339 suspeded adverse reactionỉ íor meloxlcam.1 Of all 
the reactíons 41% vvere gastrointestinal and oỉ these 18% 
involved gastrointestinal períọration, ulceration and/or 
bleeding; the m ean age o ĩ the patỉents involved was 64 
years. Although most patients recovered aíter withdrawal 
oỉ meloxicam and/or treatment, 5 died. A total oi 193 
reactions involved the skỉn. the most common being pru- 
ritus, rash. and urticaria. There were also reports of angio- 
edema (25 reports), photosensitivity (12 reports), and bul- 
lous đermatoses, induding erythema multííoime and 
Stevens-Johnson syndrome (5 reports). No patients died 
from skin reactions and most recovered aíter meloxicatn 
vvas withdrawn. O ther hequently repotted reactions weré 
neurological (mostly headache), cardiovascular (oedema 
and palpitanons), dirãness. Aushỉng, and ỉatịgue. A pre- 
scriptìon event monitoring study has also analysed events 
repotted vvith meloxỉcam use.2 In a cohort oí 19087 
patients who had received meloxicam some thne bétvveen 
December 1996 and March 1997, 203 padents had had 
252 events considered to be suspeaed adverse reactions. 
The majority of reactions were not serious or were labelled 
adverse eữects of meloxicam. Rare. serious suspected 
adverse reactions induded 2 reports of thrombocytopenia 
and 1 each oĩ ỉnterstitial nephritis and idiosyncratic liver 
abnormality. The most ừequent gasưointestinal event was 
dyspepsia; other more serious gastrointestinal events 
occurrlng during meloxicam exposure induded upper gas- 
trointestinal bleeding (33 reports) and peptic ulcer (19 
reports). However, it was considered that the inddenee of 
gasuointestínal dỉsturbance was Iow in the absence oỉ gas- 
trointestinal risk ĩaaors. Ađverse dpug teạctịons rẹported 
during the 5rst year of marketing o{ meloxicam to the 
Syvediỉh Medical Products Agency suggested a similar 
safety prohle to other. NSAIDs.3 Of the 15 reports, 6 were 
for gastroỉntestinal distuỉbances and 5 involved skin reac- 
tions.

1. CSM/MCA. M eỉoxỉcam (Mobic): gasoolntestỉnal and sỉón reacdons. 
Currotí Pnbiems 1998; 24 :13 . Aỉso avaiỉable au hnp*J/wwwjcnhra.gov. 
uk/home/ídcpỉg?IdcS€rv{ce»GET_FILE&<iDocName*CON202323I6-Re- 
vỉsionSelectÌonM«hod»LaíesiRdeased (accessed 08/11/07)

2. M artin RM. rf aL The ỉnđđence o í advesse evcnts and rỉsk ỉacton  for 
upper gastroỉntestínaỉ dhorđers assodated vvith meỉoxỉcam use amongst 
19 087 paổents lạ  geqeral practke In Hngỉand: cohort study. Br 3 Ợin 
Pharmàcoi 2000; 50: 35-42.

3. Anonymous. M eỉóxỉcam saỉety to  other HSAIDs. WHO Dni0
Infơrmation 1998; 12: 147.

Effeds on the gastrointestinol tract. It is generally 
accepted that inhibitìon of cydo-oxygenase-1 (COX-1) 
plays a role in the ađverse gastrointestinal eííects oỉ

Pharmacokỉnetics
Meloxicam is well absorbed a í t e r  oral or rectal doses and 
peak plasma concentrations occur within 6 hours. It iỉ 99% 
bound to plasma proteins. Meloxicam has a plasma- 
eUminatìon haU-Uíe ol about 20 hours. It is extensiveiy 
metabolised, mainly by oxidation to its major metabolite, 5'- 
carboxymeloxicam. In vitro stuđies suggest that the 
cytochĩome P450 isoeiưyme CYP2C9 plays an  important 
role in the metabolism of meloxicam with CYP3A4 ìnvolved 
to a lesser degree. Meloxỉcam. in the ỉorm oỉ metabolites, is 
excreted in  similar amounts in the urìne and In the taeces; 
less than 5 % of a dose is excreted unchanged. The volụme oí 
distrìbution is increaseđ in renal ỉailure.

References.
1. Naij« H,€taỉ. Pharmacokínetia and olẹgabiiity of meloxicam after Lm. 

admỉnỉstratìon. Br 3 Cũn Pharmacol 1996; 41:135-9.
2. Tũrdc D, et a i CUnỉcaỉ pharmacoklnetía oỉ meloxicam. Anneimừtel- 

[ondtung 1997; 47:253-8.
3. Davies NM, Sỉẹ}odt NM. Cỉỉnỉcal phannãcokỉnetỉcs of meloxỉcani: a 

qrdooxygenase'2 preíerentỉal nonstenndaỉ and-inílaminatory drug. 
áin Phãrmaakmtt 1999; 34:115-26.

4. ■ Meỉneke ĩ, TQrdc D Popụỉạcion pharmacolđnetíc ạnaỉysỉỉ oi meĩoxỉcam 
ỉn rhcumatoỉd arthrỉtU pađenu. Br 3 ơửi Phamaal 2003; 55: 32-8.

5. Btirgos«Vargas Ra et aĩ. Pharmacokinetỉcs of meỉoxicam In padents wỉth 
juvenũe rheumatoỉd arthĩỉds. 3 ơin Pharmaeai 2004; 44:866-72.

Mulli-ingredtent Preporaiions. Arg.: Aldoron F!ex Aldoron M' 
Bronax Flex' Dolo Asotrex' Dolo Baliartrm; FlexidoI Relax; 
Mextran Flex' Tenaron Flex; India: Melodol; Mex.: Dolocam 
Plus; Dolocartigen; D onal; Flexamol-t; N uro-B ; R etoílam  F; Tre- 
mecox.

Meptazìnol Hydrochlorỉde
IBANM, USAN. riNNMI

ĩHidrodorurò áẹ méptaãnoi; ILr228lỊ.(meptazinol); Meptaz- 
Inol.íC hỊọrhýdratẽidẽb-Ã^ptẩỉinol^^hidròcloruro^de; 

'Mẽptâzinoli; iÍHydrochrorid^úm;'--Wỹ-228lV;:;(meptazinol);' 
MenTãiMHÔnắ rviflpox/iopMfl;‘:':-'>' . :
3-(3-'Ethyr-'t-rnêíhỹ,fp¥rhy"điroãẸepin^3-ỹ0phenor ■ hydrd-C'
chlonde': 'V • • ' V ■ /  ' .
C,sHaNO,HCf=2698 ■ ' -
C ẠS.''~ ' 5434Ọ-S3;8 (meptaầinoỹ; 592Ó3-7&2 (meptazứ)oÌ 
hỷdrodìỊoride); 34154-59-1 (±-mèptazịhol hydrochlolide). 
/\TỌ—  ti02MỌ5 , , ,

pharmacopoeiol PreparoHons
BP 2014: Meloxicam Tablets;
USP 36: Meloxicam Oral Suspension; Metoxicam Tabtets.

The Symbol t  denotes a preparation no  longer actively marketed
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Pharmacopoeias. In Br.
BP 2014: (Meptazinol Hyđrochloride). A white or almost 
vvhité powder. Very soluble in water and in metbyl aỉcohoỉ: 
heely soluble in  aĩcohob very slightiy soluble ỉn  acetone; 
dissolves in  dỉỉute Solutions of aỉkali hydroxides. Store at a 
lemperature no t exceeding 25 degrees.

Uses and Adminỉstration
M eptaãnol is a mixed opioid agonist and antagonist wjth 
partial opioid agonist activity at the J1[ opioid receptor (see 
p. 108.1); it also has cholínergic activity. M eptaãnol is used 

■ ìn  the treatm ent oỉ moderate to severe pain. It has a shoiter 
duration o ỉ actíon than morphine.

M eptazinoI hydrochloride is given orally or by 
intramuscuỉar or intravenous injection; doses are expresseđ 
in terms of the base. Meptaxinol hydrochloride 115.6mg is 
equivalent to about lOOmg of m eptaánol. Por the short- 
term ưeatm ent of moderate pain meptadnol is given in an 
oral dose of 200 mg every 3 to 6 hours, as required. The 
intramuscular dose is 75 to 100 mg given every 2 to 4  hours. 
as reqưired; for obstetric pain a dose of 2 mg/kg (100 to 
150 mg) may be used. M eptaũnol is also given by slovv 
intravenous lnjection in doses of 50 to 100 mg every 2 to 4 
hours, as required.

Adminỉstration. EPIDURAl KOUỈĨ. Epidural m eptaánol 90 mg 
ĨOT postopeiative pain was reponed to be superíor to an 
intrãmuscuỉar dosẽ of 90m g.1 However, In another stuđy2 
a 30-mg dose was Ineữective and assocỉated vvith an unac- 
ceptable inddence of adverse effects. A 60-mg dose was 
also ỉound to be ineổective because of its short duration o( 
action.*

UK l ic e n s e d  p r o d u c t  i n ỉo n n a t io n  S ta tes  t h a t  th e  
in je c ta b le  í o rm u la d o n  ỉs n o t  s u ita b le  fo r e p id u ra l  o r  
in tr a th e c a l  u se .
1. Verborgh c  tí aL MeptRỈnol ĩor postoperatỉve paln relicí ỉn man: 

compaiison o{ extradurãl and irn adminỉstratỉoa. Br J Anaath 1987; 59: 
ỉ 154-9,

2. Frands Ri Lockhait AS. Epidural mepuxỉnoỉ. Amteahaia 1986; 41:88-
9.

3. Bừkỉ RJS. Marsh DRG. Epiduraỉ meptttỉsol. Artaesthaia 1986; 41: 883.

Administratíon in hepatk impairroent. See under Phar- 
mácokinetics, belovv íor a suggestion tha t doses may need 
to be ređuced in  patients w ith dxrhosis.

Dependence and W ìthdrawal
As for Opioỉd Analgesics, p. 109.1.

In assessing the dependence potential oí m ẽp taáno l a 
WHO expert committee1 noted ỉn 1989 tha t abrupt 
discontinuation oỉ đưonic meptazinol use predpitated onĩy 
slight withdxawal signs in animals and tbat meptazinoI did 
no t suppress opioid withdrawal signs and symptoms in 
hum ans dependent on m oiphine. Abuse had  not been 
reported. They considered that the likelihood o ỉ abuse was 
moderate and that intemational conưol was not vvairanted 
a t that time.

1. WHO. WHO expert committee on dru| dependence: twenty-fiftb rcport. 
WHO Tech Rep Ser 775 1989. Aỉso avaỉlable au http://HbdocwhoJnt/ưs/ 
WHOJIRS_775.pdf (accessed 26/06/08)

Adverse Eỉkcts, Treatment, and Precautìons
As for Opioid Analgesics In general. p. 110.1.

Gastrointestinal adverse effects are commonly reported 
w ìth m eptaãnol and indude abdominal pain, constipatioru 
dyspepsia, diarrhoea, and nausea and vomiting. Meptazinol 
is daim ed to have a low inddence of respiiatory depression; 
nonetheless, UK licensed product inỉormation States that it 
should not be used in patients w ith acute respiratory 
dèpression. There have been occasional repõrts õf 
psychỉatric disorders su ch as halludnations, conỉusion, 
and depression. As meptazinol has both antagonist and 
agonỉst properties its eflects may be only partiaQy reversed 
by naloxóne, bu t use of the latter is still recommended in 
overdosage.

M eptadnol has the potentiaỉ to predpitate wlthdrawal 
symptoms ư given to patients who are physỉcaUy dependent 
on opioids.

Abuse. See under Dependence and Withdrawal, above.

Effecb on ihe respiratory System.. M eptaãnol is said to 
have a relatively low potential íor respiratory deptession 
and in bealthy subjects was repọrted to  produce substan- 
tially less respiratory depression than  morphine or 
pentazodne a t usual analgesic doses.1 However, respứ- 
ãtory depression does occur in anaesthetised patiênts 
given meptazinol2 and the effects on respiration may be 
sũnilar to those of morphine5-4 or pethidlne.5-* Compensa- 
tory mechanisms may come into play after repeated doses 
of m eptaánol but the intravenous use of meptarinol dur-

ỉng anaesthesia should be vỉétved with as m uch caudon as 
with any o ther opioicL*

Respừatory arrest occurred aher an  overdose oí 50 
meptadnol 200-mg tablets and a quarter of a bottle oỉ 
whisky7 Full- recovery eventually fo!lowed supportive 
measũres although spõntaneous rêspiratíon was not re- 
established by naloxone intravenously to a cumulatỉve total 
doseoí lỌmg.
ỉ. Jordan c  đ  ứ. A comparison oí the respintory eQects oi meptaxỉnoỉ. 

pentaxodoe and moipbỉne. Br J  Aỉtaềữh ỉ979; 51:497-502.
2. Hardy ?AJ. Mepcazỉnoỉ and rọpửatory đepressỉon. Lanat 1983: th 576.
3. Frater RAS. et ử. Analgesla-lnduced respiỉãtory depresskm: comparison 

oỉ mepuxỉnoỉ and morphỉne ỉn the postoperadve pertođ. Br J  Anaath 
1989; 63: 260-3.

4. Verborgh- c  Camu F. Post-surgical paỉa reQd wỉth zero*order 
intravenous inỉusỉons oế mepadnol and morphine: a double-bỉind 
pỉacebcxonuoBed evaluation of theỉr efiects on vemìladon. Eur J ơùĩ 
Pharmaai 1990; 38: 437-42.

5. WỈŨdnson DJ, đ  đi. Meptaaỉnol— a cause of respừaiory depressỉon ỉn 
generaỉ anaesthesỉa. B r j Anatsth 1985; 57:1077-84.

6. Lee A. Drummond GB. VemUacory eSects oỉ meptaiỉnoỉ and pethỉdine 
in anaesthetised patienu. B rJ Anattíh 1987; 59: 1127-33.

7. Davỉson AG. et a/. Mepudnol overdose produdng near btai respintory 
depressìon. Hum Toxicoỉ 1987; 6: 331.

Inỉeradions
For interactions assodated w ith opioid analgesics. see 
p. l i u .

Plasma eoncentrations o( m eptaũnol may be increased 
by ritonavir and use together should be avoided (see also
p. 111.2).

Pharmacokinetics
Aỉter oral doses of m eptaũnol peak plasma concentrations 
have occuưed vvithin 0.5 to 2 hours, bu t bioavailability is 
lovv sứice ít undergoes extensive Ẽrst-pass metabolism. 
Systemic availability is improved after rectal doses. Peak 
plasma concenưations have occurred 30 minutes alter rectal 
or intramuscular use. Plasma protein binding has averaged 
only about 27%. Elimination halí-lives oí about 2 hours 
have been reported. M eptaãnol is extensively metabolised 
in the liver and is excreted mainly ín  the urine as the 
glucuronlde conjugate. Less than 10% o ỉ a dose has been 
recovered hom  the íaeces. M eptadnol crosses the placenu.

Reíerences.
ỉ. Franklỉn RA. ti ai. Studies on the meubotUm of meptaaỉnoL a new 

analgesỉc drug. h r J ơ m  Pharmacaỉ 1976; 3:497-502.
2. Frankỉỉn RA., tí  (ứ. Smdies on the absorptíon and disposiửoa of 

meptaxinoỉ ỉoỉỉomng reaaỉ adnùnỉstratìoĐ. B rJ  Qin Pharmacữi 1977; 4: 
163-7.

3. Davles G. tí  ai. Phannacókỉnetỉcs 0i meptazỉnol ỉn man fo0owing 
repeated ỉntramuscuỉar adroỉnistratỉon. Eur J ơirt Pharmacol 1982; 23: 
535-8.

4. Norhury HM. tí ai. Phannacoklnetks of the new anaỉgesỉc meptazbioL 
aỉter orâl and ỉntravenous admỉnỉstratỉon to volunteen. Bur J ơ b t 
Pharmacoi 1983; 25:77-80.

3.' M u m y  GR. tí aL  The systemk avaỉỉabQỉty meptazỉnoỉ ìn man after 
oraỉ and rectaỉ đoses. Eur J CEn pharmaceỉ 1989; 34:279-82.

Tlie elderly. A lovver deaiance and longer eliminaóon 
half-liíe have been reported íor m eptaãnol in elderiy 
patients, but dosage reduction was no t considered war- 
ramed on phannacokinetic grounds. Mean haU-lives in 
elderly and young subjects w ere 3.39 and 1.94 hours, 
respectively aíter singỉe oral doses1 and 2.93 and 2.06 
hours, respectively aíter intravenous doses.2

1. Norbury HM. tí ai. Phannacokinetics of meptazinol aíter sỉngle and 
muỉcipỉe oraỉ admỉnistntíon to elderiy padents. Eur J  ơ iĩí Pharmacol 
1984;27:223-6.

2. Murray GR. tí a i  Phamucolúnetỉcs oi meptaxlnol after parentenỉ 
admỉnistratíon ỉn the eĩderỉy. EurJ ơ ờ t Pharmaat 1987; 31:733-6.

Hepotíc impairment. Oral bioavailability oi meptazinoI 
appeared to be enhanced in patients w ith liver disease. 
After a single oral đose of meptazỉnol mean peak plasma 
concentrations vvere 184 nanogram s/m l, 131 nano- 
gTams/mL. and 53 nanogiams/mL in  órrhotic patients. 
patients vvith non-dnho tic  liver disease, and patients wỉth 
normal liver functíon. respectively, although there was no 
evidence of accumulation after duoiiic dosing.1 There 
tvere no significant dUỉerences ỉn  plasma deaiance aỉter 
an intravenous dose. Reduced oral doses of meptaxinol 
might be advisable in  drrhotic patients.
1. Bimie GG. tí OỈ. Enhanced oral bỉoavaEabũỉty of meptazỉi)oI ỉn drthosỉs. 

Gut 1987; 28: 248-54.

Pregnancy. In vvomen glven an  intramuscular injection oỉ 
100 to 150mg during labour, meptazinol was ỉounđ to 
cross the placenta readily but vvas rapidly eliminated bom  
the neonate.1 This contrasted with pethidine vvhìch was 
known to be excreted very slowly hom  neonates. As in 
the adult, elimỉnation of meptaxinol by the neonate 
appeared to  take place mainly by conjugatìon w ith glu- 
curonic add .2 A half-ltfe of 3.4 houis, similar to that in 
adults, has been reported in the neonate,1 in contrast to
22.7 hours íor pethidỉne In neonates.

Disposition of meptatinol appears not to  be signiíicantly 
affected by pregnancy. Mean halí-lives of 1.36 and 1.68

hours were reported in  pregnaht and non-pregnant women
respectivdy,4 com pated w ith 2.06 h o u n  In m en.
ỉ. Prankỉỉn RA. a  *ỉ. Prelimlnary stotSes on the dl^odtíon of meptazỉno 

ỉn the neonate. Br J  ơ b ĩ Pharmacoi 1981; 12: 88-90.
2. Doweỉỉ PS. tí aỉ. Romes o( meptadnoỉ conjugatíoa ỉn the neonate. 8r. 

ơỉn Pharmaeoi 1982; 14:748-9.
3. Jadcson MBA, Robson PJ. PreUmỉnary cSnỉaỉ and phannacokỉnetU 

expexỉences is the newbora when mepuzỉnoỉ b  compared with 
pethỉdỉne as an obstetxic aneỉgeslc.PostsradằAtdd 1983; 59 (sũppl 1): 47- 
51.

4. Miưrxy GR, tí ai. The dlsposỉỉỉon of mept^dsoỉ after sỉngle and muỉtỉple 
ỉntravẽnous admỉnỉstratiôn to pregnant and non-pregnant women. Èttr 
J ơừt Pharmacol 1989; 34: 273-7.

P r e p a r a t io n s

Propcíetory Prepurulions (details are given in Volume B)
Sáigie-ingndrant Praparalions. Ger.: Meptỉd; Gr.: Nestan; IrL:
Meptid; VK: Meptíd.

Phoonocopoeiol Preporotions
BP 2014: Meptarinõl Injection; Meptadnol Tablets.

Methadone Hydrochloride
IBANM, plNNMỊ 0

Amidìne Hydrochloride; Amidone Hydrochloride; Hidrođor- 
uro de amidina; Hidrodoruro de metadona; Metadon 
Hidroldorũo Metadona, hidroclọruro de; Metadon-hidroklor- 
id; Metadonhydroklorid; Metadonìhydrokloridi; Metadono 
hidróchloridas; Metadonu chlorowodorek; Methadon hydro- 
chlon'd; Méthadone, chlọrhydrate de; Methadonhydrochlor- 
id; Methadoni Hydrochloridum; Phenadone; MeTaflOH3 
rM flpoxnop(±)-M ethadone Hydrochloride. 
(±)-6-Dimethylamino-4,4-dlphenylheptan-3-one hydro- 
chloride.
C2,HJ7NO/Ha=345.9
CAS -  ̂76-99-3 (methadone); 297.-88-1 (±međìơdone); 1095- 
90-5. (methadone hydrochloride); 125-56-4 (±methadone 
hydrochloride).
ÁTC — N078C02.
ATC Vet — QN07BC02. 
um — 2298099358.

Slreel names. The lollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
methadone:

Amidone; Balloons; Breeze; B urdodc Buzz bomb; 
Dollies; Dolls; Done; Doses; Fỉzzies; iuice; Jungle juice; 
Junk; Meta; Mud; Phy; Phyamps; Tootsie roll. 
Pharm acopoãas. In Oán., Eur. (see p. vii), and us.
Ph. Eux. 8: (Methadone Hydrochloride). A white or almost 
vvhite, crystalline powder. Soluble in water; heely soluble in 
alcohol. Protect hom  ligbt.
USP 36: (Methadone Hydrochloride). Odourless colourless 
aysta lỉ or white crystalline povvder. Soluble in water; heely 
soluble in alcohol and ỉn chloroỉonn; practícaỉly insoluble in 
ether and in glycerol. pH oỉ a 1% solution In water is 
betvveen. 4.5 and 6.5. Store in  airtight containers at a 
temperature oỉ 25 degrees, excursions permitted benveen 
15 degrees and 30 degrees. Protect hom  ỉighL

Incompaiibility. There appears to be adequate evidence 
tha t stable Solutions containing m ethadone hydrochlodde 
and hydroxybenzoate esters ă n  be íonnulated but the 
risk of preãpitation exiỉts ư  syrup preserved w ith hydro- 
xybenzoates is used to extemporaneously prepare a 
methadone mixture lm g/m L  to the DTP ỉorm ula.1 An 
oral ỉormuỉation of m ethadone hydrochlodde 5mg/mL 
containing methyl hydroxybenzoate 0.1% as preservative 
rather than chlõroíõrm has been reported stable ỉor at 
least 4 months at room tem peiature.2

1. PSC3 U b Rxport r tío n  1980.
2. Chỉng MS. tí ai. Subilỉty ot methadone mixture wiỉh methyl 

hydroxybenzoate as a preservative. Aust J Hosp Pharm 1989; 19:159-61.

Uses and Adm inistration
M ethadone hydrochloride, a diphenylheptane derivative, Is 
an opioid analgesic (p. 108.1) tha t is mainly a p-opioid 
agonist. Single doses of m ethadone have a less marked 
sedative action than single doses of morphine. Methadone is 
a racemic mixture and lẽvomethadone (p. 83.1) is the active 
isomer.

M ethadone hydrochlodde is used in  the treatm ent oi 
moderate to severe pain; it may be of use for those patients 
vvho have exdtation or exacerbation o ỉ pain with morphine. 
M ethađone ỉs also useđ ỉn the management of opioid 
dependence. It has a depressant action on the cough cenưe 
and has been used as a cough suppressant ỉn terminal 
iỉỉness, aỉthough the BNF discouxages thữ use  because of the 
nsks of accumulation.

For p a ln  re lỉef starting oral doses of methadone 
hydrochloride may range hom  2.5 to  10 mg glven every 6 to 
8 hours or longer and thereaher adjusted as necessary. 
Methadone may also be given parenteraliy. In the UK the

All cross-reỉerences reler to entries in Volume A
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subcutaneous and intramuscular routes are licensed with 
the intramuscular route being recommended for prolonged 
use; us licensed product iníormation States that the 
intravenous, intramuscular, and subcutaneous routes may 
be used although it gives doses for the intravenous route 
only. Initial dose ranges for parenteral routes are similar to 
those used orally; however, if tiansỉening between oral and 
parenteral methadone, us product iníormation States that 
the initial conversion dose should be based on the guide that 
lOmg of oral methadone is equivalent to about 5mg of 
parenteral methadone. The analgesic eíĩect of methadone 
begins about 10 to 20 minutes alter parenteral injection and 
about 30 to 60 minutes after oral doses, the effect of a single 
dose usually lastìng about 4 hours. As accumulation occurs 
with repeated dosẽs, the eữects become more prolonged. 
Consequently, to avoid the risk of opioid overdose, it is 
recommended that in prolonged use methadone should not 
be given more than twice daily.

M ethadone is used as part of the treatment ol op io id  
dependence , although prolonged use of methadone itseU 
may result in dependence. Initially, methadone hydro- 
chloride is given in doses sufflđent to suppress signs of 
opioid withdrawal bu t avoid toxidty; the BNF and us 
licensed product information recommended a starting dose 
of 10 to 40 mg daily. Subsequent dose adjustments should 
be made cautiously because oí the risks of accumulation; the 
BNF suggests adjusting the dose in steps of up to 10 mg to a 
maximum vveeiđy increase of 30 mg. Once the dose has 
been stabilised, patients may choose to receive prolonged 
therapy with a carehilly selected methadone dose for eađi 
individual; most patients in such maintenance programmes 
are stabilised on once-daily doses of 60 to 120 mg. 
Aitematively, detoxiHcanon may be appropriate with the 
dose of methadone being gradually decreased until total 
withdrawal is achieved. Methadone is usually given orally 
for the ưeatm ent of dependence although parenteral routes 
may be used, particularly when oral therapy is not possible; 
the doses stated above may be given orallỹ or parenterally.
In the UK oral treatment is commonly given as a mixture 
containỉng 1 mg/mL of methadone hydrochloride.

For details of doses in children, see beIow.
For the conưol of intractable cough assodated with 

terminal lung cancer, methadone hydrodiloride ỉs usually 
given in the form of a linctus in a dose of 1 to 2 mg every 4 to 
6 hours, but reduced to tvvice dally on prolonged use.

Administration. Although duratìon oỉ action after single 
doses of methadone is similar to that of morphine, it 
increases considerably vvith multiple dosing of methadone 
because of the long elimination haU-life (see under Phar- 
macokinetics, p. 91.1). The minimum ehective dose of 
methadone can be difficult to tiưate ỉor the indivỉdual 
patient. A íixed 10-mg oral dose with a ũexible patient- 
controlled dosage interval has been used in patients with 
chronic cancer pain.1 Dosage not more hequendy than 
every 4 hours durìng the flrst 3 to 5 days, íollovved by a 
fixed dose every 8 to 12 hours depending on the patient's 
requirements, vvas advised.

A suggested initial dose for patients who need to switch 
hom  oral morphine to 'methadone because of poor pain 
conưol is One tenth of the total daily dose of morphine, but 
not greater than lOOmg, gi ven at intervals detetmined by 
the patient, typically every 8 hours.2

When svvitching hom oral to parenteral use it was 
suggested’ Chat the dose of methadone should be halved and 
adjusted thereaher as necessary.

Evidence of the prolonged eflect of methadone was seen 
when a single imravenous bolus dose of 20mg resulted in 
postoperative analgesia lasting about 25 hours.4 An initial 2- 
hour loading intravenous iníusion of methadone 100 to 
200 micrograms/kg per hour to provide rapid analgesia 
followed by iníusion at a lower maintenance rate of 10 to 
20 micrograms/kg per hour for continuous pain relieí has 
been used in bum  patients.’ Methadone has also been given 
by continuous subcutaneous inỉusion for severe cancer 
pain6-7 although this route has been assodated with local 
tissue irritation and induration. Epidural methadone has 
been used successíully in doses of up to 5 mg for analgesia 
vvlth bupivacaine.*'9 Intermittent and continuous epidural 
intusion of methadone has also been tried10 in postoperative 
analgesia.

A small case series11 íound topical methadone powder to 
be eííective for pain relieí of open, exudative wounds.

1. Sẩvvc J , eí al. Paúcnt-conưollcd dosc rcgímcn of m cthadone for chronic 
cancer pain. BMJ 1981; 282: 771-3.

2. Moriey JS. et al. M eỉhadone ỉn pain unconưoUed by morphlne. Lanat 
1993:342: 1243.

3. Sâvvc J. High-đose m oiphỉne and m ethadone ỉn cancer patíents: dinỉcal 
pharm acokinnic consldcratìons oí oral treatment. O m  Pharmacokinct 
1986: 11: 87-106.

4. Gourlay GK. et aĩ. Methadone produces prolonged poatoperatỉve 
analgeaa. BMJ 1982: 284 ' 630-1.

5. Denson DD, et a i  Pharmacokỉnetỉcs of condnuous ỉntravenous iníusion 
of m ethadone in the early post'bum  perỉod. J CUn Pharmaaỉ 1990; 30:
70-5.

6. M athew  p, Storey p. Subcutaneoua methadone in terminaUy IU patlents: 
manageable locai toxidty. J  Paiti Symptam M m aỊt 1999; 18:49-52.

The Symbol t  denotes a preparation no longer aaively marketed

7. Makin MK. Moriey JS. Subcuianeous methadone in terminally-iU 8. 
patieais. J  Pain Symptom Manage 2000; 19: 237-8.

8. Drenger B, t í  a i  Extradural bupivacaine and  m ethadone íor 
extracorporeal $hock-wave lỉchocrípỉy. B rJ  Aìuusth 1989; 62:82-6.

9. Martin c$, t í  ữỉ. Extradural methadone and bupỉvacaỉne in labour. Br J 
Anaeữh 1990; 69:330-2.

10. Prieto-Alvarez p, tí ai. Contỉnuous epiduraỉ ỉnỉusion o{ racemic 
m ethadone resuỉts in eữecdve postoperatíve analgesỉa and low  plasma 
concentrations. CanJAnaath  2002; 49: 25-31.

11. Gaỉlagher RE, t í  al. Analgesỉc effectJ of topical methadone: a report of 
íour cases. CUn J  Ptàn 2005; 21 :190-2.

Adminbhation in children. Methadone is not licensed íor 
use In children. However, it has been tried1 intravenously 
'in children aged 3 to 7 yeais to prevent postoperative 
pain; a dose oỉ 200micrograms/kg vvas given periopera- 
tively íollovved postoperatively by ỈOmicrograms/kg every 
10 minutes until the patient tvas both comíortable and 
adequately alert. Methadone has also been tried2 orally for 
the tteatment of severe pain in hospitalised đúldren; daily 
doses ranged hom  200 to 600micrograms/kg for up to 6 
weeks.

Methadone is used for the management of n eo n a ta l 
abstinence  synd rom e (p. 110.1). The BNFC suggests-an 
initial oral dose oỉ lOOmicrograms/kg increased by 
50 micrograms/kg every 6 hours untiỉ symptoms are 
controlled; once stabilised, the total daily dose is given in 2 
divided doses for maintenance. When withdrawing metha- 
done, the dose should be reduced over 7 to 10 days.

1. Berde CB. t í  a i  Comparison oỉ morphinc and m ethadone for preventíon 
oỉ postoperative paỉn ỉn 3- to  7-year-old children. J  Pedùtr 1991; 119: 
136-41.

2. Shỉr Y, t í  aL Oraỉ m ethadone ỉor the treatm ent oỉ severe paỉn In 
bospitaỉlzed chìldren: a report of five cases. ơ in  J Paòt 1998; 14: 350-3.

Cancer pain. Methadone is used as an altemative to mor- 
phine in the treatment of severe cancer pain (p. 7.1). A 
better understanding of its pharmacokinetícs and of equia- 
nalgesic doses may address early concems about the risk 
of cumulative toxidty assodated vvith prolonged use. 
Hovvever, its long terminal haU-life makes it less suitable 
for the ưeatment of breakthrough pain.

Methadone has been given by the oral, rectal, and 
parenteral routes.
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Opioid dependence. The neatment oỉ opioid dependence 
is discussed on p. 109.2. In the UK, oral liquỉd prepara- 
tions of methadone hydrochlorìde 1 mg/mL are vvidely 
used for this purpose. It is important to  note tha t these 
preparations are 2.5 times s tronger than Methadone 
Linaus (BP 2014), and aỉthough some are licensed for 
analgesia in severe pain, many are licensed for the treat- 
ment of opioid dependence only. Methadone Oral Solu- 
tion (lmg/mL) (BP 2014) is available as a ready-to-use 
solution or may be prepared hom  Methadone Hydro- 
chloride Oral Concenưate. Hovvever, most commerdally 
available preparations in the UK still follow an earlier for- 
mula íonnerly listed in the Drug Tariff Formulary (DTF): 

M ethadone M ỉx tu re 1 mg/mL 
methadone hydrochloride lOmg 
Green s and Tartrarine Solution (BP 1980)'0.02 mL 
Compound Tartrazine Solution (BP 1980) 0.08 mL 
syrup, unpreserved 5 mL 
c h lo ro fo rm  w a te r , d o u b le -s ơ e n g th  to  10 m L  

Some commerdally available íorms oi DTF Methadone 
Mixture lm g/m L use a preservative System based on 
hydroxybenzoate esters rather than chloroíorm; however, 
syrup preserved with hydroxybenzoate esters may be 
unsuitable for extemporaneous dispensing (see Incompat- 
ibility, p. 88.3).
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Dependence and W ìthdrawal
As for Opioid Analgesics, p. 109.1.

Methadone withdrawal symptoms are similar to, but 
more prolonged than, thosẽ produced by moiphỉne or 
diamorphine. They develop more slow!y and do not usually 
appear untìl 3 to 4  days aher the last dose.

Methadone is usẽd for substitutìon therapy in  the 
management of opioiđ dependence (see Uses and 
Administration, p. 88.3) inđuding neonatal abstinence 
syndrome (see Administration in children, above).

Adverse Eữects and Treatment
As íor Opioỉd Analgesics in general, p. 110.1.

Methadone has a more prolonged eữect than morphine 
and readily accumulates with repeated doses. It may have a 
relatively greater respiratory depressant eSect than mor- 
phine and. although reported to be less sedatúig. repeated 
doses ot methadone may result in  marked sedation. QT 
prolongation and torsade de pointes have been reported 
rarely with methadone use, particularly at doses above 
100 mg daily. Aher gross overdosage symptoms are similar 
to those oỉ morphine poisoning. Pulmonary oedemạ aher 
overdosage is a common cause of íamlities ạmong addicts.

Methadone causes pain at injectỉon sites; subcutaneous 
injection causes local tissue irritation and induration.

Effecís on the cardìovascular System. Methadone pro- 
longs the QT interval and has rarely been assodated vvith 
torsade de pointes. In a retrospective case series,1 17 
patients on high-dose methadone (meạn dáily dose oỉ 
397 mg) developed torsade de pointes; of these, 14 had 
potential risk íactors ỉor arrhythmia and 6 had had their 
dose inaeased vvithin the last month. In another study2 
torsade de pointes developed in 5 patients taking metha- 
done (mean daily dose 268 mg); however, they alỉ had 
other contributing risk tactors. O ther stụdies5'4 did not And 
instances of torsade de pọintes and the increase in QT 
interval was considered dinically insignihcant: in one 
study,4 the mean daily dose of methadone was llOm g 
and some patients also had risk tactors for arrhythmia.

For a report of QT interval prolongatìon in an iníant bom 
to a mother on maintenance methadone therapy ỉor opioid 
addiction. see Pregnancy, p. 90.2.

In a sraall case-controlled study of sudden cardiac 
. deạỊhs,5 the prevalence of underlying cardiac disease or 
stmctural abnormalities was lowẽr in the 22 cases with 
evidence of therapeutic methadone levels when compared 
vvíth the 106 cases vvithout evidence of methadone use. The 
authors considered that the low prevalence of cardiac risk 
íaaors in the methadone group suggested a role for 
methadone itseỉí in the pathogenesis of sudden death in this 
group.

1. K raoc MJ, tí  a i  Torsađe de pointes assodated wíth very-high-dose 
methadone. Ann Intern Med 2002; Ỉ37: 501-4.

2. Stỉcherỉing c , tí  a i  Methadone-induced torsade de poỉntes tachycardĩas. 
Sw isM ei Wkty 2005; 135: 282-S.

3. Martelỉ BA, t í  al. The impact oí m ethadone úiductỉon on cardiac 
conđuctỉon ỉn ỡpỉace users. Ann Inttm  Međ 2003; Ỉ39 : 154-5.

4. Cruciani RA, tí a i Measurement oỉ QTc ỉn patientỉ receiving chronìc 
methadone therapy. J  Pain Symptom Manage 2005; 29: 385-91.

5. Chugh ss. tí ai. A communúy-based evaluatỉon oỉ sudden death 
assodated with therapeutìc ỉevels of m etỉudone. Am J  Mcd 2008: Ỉ21; 
66-71.

Effects on the endocrine System. Hypoadrenalism has 
been tound in chronic methadone addicts. Findings consis- 
tent with deficient ACTH production and subsequent sec- 
ondary hypoadrenalism have been reponed' although 
there is also evidence2 of methadone-induced primary adr- 
enal cortical hypohinction.

Hyperprolactìnaemia and galactorrhoea have also been 
reported.3 See also Effects on Sexual Funaion, p. 90.1.

1. Dackte CA. t í  al. M ethadoữe ỉnduced hypoadrenalism. Lanctí 1982; U: 
1167.

2. Pullan PT. t í  aĩ. M ethadone-ừìduced hypoadrenalism. Larưtí 1983; ỉ: 
714.

3. Bennett J, w b aỉe  R. Gaỉactorrhoea m ay be assodated with methadone 
use. BMJ 2006; 332: 1071.

Effects on the nervous System. Choreic movements 
occurred in a 25-year-old man on long-term methadone 
maintenance ưeatment of 45 to 60 mg daily for diamor- 
phine addiction.1 Similar advecse eSects vvere seen ỉn a 
41-year-old woman taking 5mg methadone ỉour.times 
daily íor compỉex regional pain syndrome.2 In both cases, 
symptoms resolved when methadõne was stoppẽd.

1. WasscrmaQ s, Yahr MD. Choreỉc m ovements ỉnduced by the use oỉ 
methadone. Areh Ntítrol 1980; 37 :727-8 .

2. Clark JD, Eỉỉiott J. A a ư e  o ỉ a m eihadone-tnduced movement đlsorder. 
Oin J Pain 2001; 17: 375-7.

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)
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Effects on fhe respirotory System. Sleep apnoea has been 
reported1-2 in  patìents on stable methadone maintenance 
trẽatm ent.

1. Teichtahl H, l í  aL Sleep-dĩsordered breathing in stable m ethadone 
programmc paĩients: a pilot study. Adđiaim  2001; 96: 395-403.

2. ỸVang D, I t  ttỉ. Central sleep apnea in  stable methadone maimenance 
treatm ent padentt. Chat 2005; 128: 1348-56.

Effects on sexual function. Sexual períormance was 
impaired in 29 male diamorphine addictỉ receiving metha- 
done maintenance therapy.1 The íunction of secondary 
sex organs was markedly suppressed when compared with 
untreated dỉamoiphine adđicts or Controls and serum- 
testosterone concentratíons w ere 43% lower ìn those on 
methadone. Hovvever, in a more recent study2 in 92 opioid 
addicts also receivìng methadone maintenance, rates oí 
sexual dyshmction (erectile, lỉbido, and orgasm dysíunc- 
tion) were {ound to  be similar to  that of the general popu- 
lation. Kates of dysíunction benveen patients just started 
on methađone and those on methadone íor at least 60 
days were not signiEcantly diữerent although new patients 
generally had lower rates. Mean plasma concentrations of 
testosterone and prolactin were within norraal ranges and 
although 8 individuals had low testosterone concentra- 
tions, only 1 case of dysíunction was reported in this 
group.

1. Cicero TJ, tí ai. Function of the rruỉe XX organs in heroin and 
m ethadone users. N  Ertgl J Mtd 1975; 292: 882-7.

2. Brown R. t í  aì. M ethadone maintenance and male sexual dysíuncúon. J 
Ảddía Dà 2005; 24: 91-106.

Overdosoge. Most cases of methadone poisoning occur in 
persons not on maintenance,1'4 particularly children or 
íamily members of maintenance patients.2 Methadone is 
highly toxic to anyone who is not tolerant to opioids; 50 
to lOOmg can be ìưe-threatening in non-tolerant adults 
and lOmg can be ỉatal in a young child.2 Furthermore, 
liíe-threatening toxicity from oral doses as lovv as 5 mg has 
been reported in children.1-4

Various groups’-6 have íound that the risk of death from 
methadone toxidty is greatest duríng the Đrst 2 vveeks of 
maintenance therapy. This has been attributed to the 
difficulty in  determining a safe and eííective starting dose of 
m ethadone and unreliable accounts of a patient's recem 
drug use.

1. Aronow R, tí  ai. Chiỉdhood poisoning: an unỉortunate consequence of 
m ethadone avaỉỉabUity. JAMA 1972; 219: 321-4.

2. Harding-Pínk D. Opioid toxiãty; m ethadone: one person's m aimenance 
dose is another^s poison. Lanctí ỉ 993; 341: 645-4.

3. Zador DA, Sunjic SD. M ethadone-reiaied dcaths and mortalỉty rate 
during inductiõn into m ethadone maỉntenance, New South Wales. 
1996. Drug Aỉeohoì Rev 2002: 2 h  131-6.

4. Sachdeva DK, Stadnyk JM- Are ơne or two dangerous? Opíoid exposure 
ỉn  toddlen. J  Emerg Med 2005; 29: 77-84.

5. Caplehom  JRM. Drum m er OH. M ortaỉỉty assodated wìth New South 
Walcs m etbadone programs in 1994: Uves lost and saved. M ti ĩ  Aust 
1999; 170: 104-9.

6. B trner MCA. tí  aỉ. A n inơ ease in overdose monalỉty during the f in t 2 
weeks a ỉte r  enterỉng  or re -en te ring  m ethadone ư ea tm em  ỉn

. Amsterdam. Addiaion 2002; 97: 993-1001.

Precautions
As for Opioid Analgesỉcs in generaL p. 110.3.

M ethadone should be given vvith caution to patients at 
risk of developing prolongation of the QT interval induding 
those with cardiac or hepatic disẹase, with hypokalaemia or 
other electrolyte imbalance, or with a ỉamily history of 
sudden đeath. It should also be used with caution in patients 
who are taking other potendally arrhythmogenic drugs,
drugs likely to cause electrolyte imbalance. or drugs that 
inhibit the cytochrome P450 isoenxyme CYP3A4 (see under 
Interactions, belovv). ECG monitoring is -recomniended 
beíore starting methadone ơeatm ent in these patíents, w ith 
a íurther test at dose stabilisation. ECG monitoríng is also 
recommended beíore and at 7 days after dose tìtration above 
lOOmg dally in patients vvithout recognised risk ỉactors.

Adminùtration. M ethadone has a long halMiỉe and accu- 
mulation maỹ occur with repeated doses, espedally in 
elderiy or debilitated patients. An 81-year-old vvoman 
given methađone 5 mg three times daily orally for 2 days 
became deeply unconsdous but awoke immediately when 
given naloxone 400 micrograms inơavenously.1

Sudđen death in  10 diamorphine addicts occurred 
between 2 and 6 days after starting a methadone 
maintenance programme.2 The mean prescribed dose of 
methadone at the tữne of death had been about 60 mg. 
There was evidence of dưonic persistent hepatitiỉ in all 
cases and liver disease could have reduced methadone 
clearance resulting in  higher than  expected blood 
concenữations. Liver hinction tests and urine testing for 
the presence of drugs beíore entry into methadone 
maintenance programmes, and lovver starting doses, might 
decrease the likelihood of su ch deaths. Like dextropropoxy- 
phene, methadone has membrane stabilising activity and 
can block nerve conduction, and ít was suggested3 that the 
sudden deaths were mainly due to accumulation oí 
methađone over several days resulting in complications

such as cardiac arrhythmias or cardiovascular collapse (see 
Eữects on the Canủovascular System, p. 89.3). See also 
Overdosage, above.

For the eííects of hepatic and renal impainnent on the 
disposition of methadone, see under Pharmacoldnetics, 
p. 91.2.

1. Symonds p. M ethâdone and the elderly. BMJ 1977; 1: 512.
2. Dm m m er OH, et a i  Deaths oí heroin addícts starting on a m etbadone 

maintenance programme. Lancet 1990; 335: 108.
3. Wu c. Henry JA. Deaths of heroin addicts starting on metbadone 

m aintenance. Lanctí 1990; 33Ỉ: 424.

Breast feeding. The American Academy of Pediatrics con- 
siders that the use of methadone in breast-íeeding mothers 
is usually compatible with breast íeeding.1 The BNF also 
permits breast íeeding by mothers on methadone mainte- 
nance although the dose should be as lovv as possible and 
the ìníant monitored to avoid sedation. Others have sug- 
gested that the amount of methadone in breast milk is 
unlikely to have any pharmacological effect on the 
iníant.2"* However, there has been a report of the death of 
a 5-vveek-old breast-fed iníant whose mother was on 
methadone maintenance.’

1. American Acađemy oỉ Pediatrícs. The iransíer of drugs and other 
Chemicals into hum an milk. Pediatrta 2001; 108: 776-89. ỊRetired May 
2010] Correction. ibid.; 1029. Also avaiỉable ai: hup;//aappolicy. 
aappubIlcations.Org/cgi/conrcm/full/pediatrics%3bl08/3/776 (accessed 
26/06/08)

2. Bỉinick G. rr at. Methadone assays in pregnam women and progeny. Am 
J  Obstet Gynecot ì 975; 121: 617-21.

3. W ojnar-Horion RE. et ai. Methadone distribution and exCTcúon into 
breasỉ milk of dien ts ỉn a m ethadone maintenance programmc. Br J  CUn 
Pharmacol ì 997; 44: 543-7.

4. Geraghty B, tí al. M ethadone leveỉs in breasi milk, J  Hum Laci 1997; L3ỉ 
227-30.

5. M cCanhy JJ, Posey BL Methadone levels in hum an milk. J Hum Lađ 
2000; 16: 115-20.

6. Begg EJ, t í  a i  Disưibuùon of R- and S*methadone imo hum an mỉỉk 
during muỉtỉple. medỉum to high oral dosừig. Br J  Clin Phannacoi 2001; 
32: 601-5.

7. Jam son LM, t í  aỉ. M ethadone maintenance and breastíeeding ìn the 
neonatal period. Pediatria 2008; 121: 106-14.

8. iansson LM, tí ai. M ethadone maintenaoce and ỉong-term ỉactatiữũ. 
Brtastpttd Med 2008; 3: 34-7.

9. Smialek JE, tí  ai. M ethadone deaths in children. JAMA 1977; 238:25 ỉ 6 -
17.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassiỉies methadone as pos- 
sibly porphyrinogenic it should be used only when no 
safer altemative is available and precautions should be 
considered in  vulnerable patients.1

1. The Drug Database for Acute Porphyria. Available at: http;//www. 
dnjgs-porphyria.org (accessed 22/ỉ  0/1 ỉ )

Pregnoncy. M ethadone is not recommended íor use in 
labour because its prolonged duration of aa ion  increases 
the risk of neonatal respiratory depression.

Neonatal abstinence syndrome and low birth-weight are 
immediate problems in  iníants bom  to women receiving 
methadone for the management of opioid addỉction; 
increased still-birth rates have also been noted.1'1 In the 
neonatal period moderate to severe opioỉd abstinence 
syndrome occurred in 75% of infants in a study,2 as well as 
reduced head drcumỉerence and raised systolic blood 
pressure. At follow-up over 18 months these children had a 
higher inddence of otitis media. of reduced head 
drcumíerence. and of abnormal eye íindings when 
compared vvith drug-íree conưols. Neurobehavioural 
abnormalitìes and lower scores on mental and motor 
developmental indices were thought to be possible 
prediaors of later leaming and behavioural problems. In a 
later study,4 the use of methadone aỉone during pregnancy 
as part of a maỉntenance program vvas daimed to increase 
the risk oí prematurity twofold, of inưa-uterine growth 
retardation fourfold, and of microcephaly threeỉold when 
compared with a normal populaúon. ỉn  addition. in those 
mothers who continued to abuse other drugs, as well as 
receive methadone, the risks of these events were hirther 
increased. However, an earlier study5 has reported that 
methadone or diamorphine had no spedíic eíỉect on intra- 
uterine and postnatal grovvth.

The relationship between matemal methadone dose and 
the inádence and severity of neonatal abstinence syndrome 
is unclear. Aỉthough a reữospective study6 found a 
correlation in some pregnandes, Others7-8 did not and 
there was no evidence of an increased inddence of neonatal 
withdrawal symptoms even with high matemal doses of 
lOOmg or more daily.*

A small reơospective study9 comparing the use of 
methadone during pregnancy for the ưeatment of chronic 
pain with use in maintenance therapy for opioid addiction 
íound a lovver inddence of neonatal abstinence syndrome 
and better grovvth parameters in inỉants bom  to the former 
group of mothers; however, a higher rate of slight 
prematurity was also lound in this group of inỉants. The 
authors suggested that Iower matemal doses and shorter 
durations of ưeatm ent may account for the lavourable

Sndings, in ađdition to better matemal health, nutritioi, 
and sodo-economic status.

Clinically signiũcant prolongation of the QT interval hí s 
been reported10 in an inỉant bom  to a mother takũi; 
m ethađone 50 mg daily for maintenance therapy; the iníar t 
had mild withdrawal symptoms and follow-up at 2 montb s 
of age was normaỉ.

1. Bỉinỉck G, t í  al. M ethadone maintenance, pregnaucy. and progen . 
JAMA 1973; 223: 477-9.

2. Rosen TS. Johnson HL. Chỉỉdren o í m ethadone-nuỉntaỉned m o th e r: 
foỉỉow*up to 18 m onths ỡf age. J  Pcdiatr 1982; 101: 192-6.

3. KalterH , W arkanyJ. Congenltal malíormations. J  Afc<í 1983; 3 0 í : 
491-7.

4. A rỉe tuz  R, t í  al. M ethadone maintenance program ỉn pregnancy in I 
Swiss pertnatal center (II): neonataỉ outcome and sođaỉ resõurces. A a  f 
Obsítí Gynecoỉ Scand 2005; 84: 145-50.

9. Ufschỉtz MH. t í  aì. Fetaỉ and postnatal grovvth o ỉ đỉỉldren bom  l  • 
narcotỉc-dependem  women. J  Pediatr 1983; 102: 686-91.

6. Dashe JS tí  al. Reỉationship benveen m atem ai m ethadone dosage an- 
neonatal wíthdrawal. Obítèt Gyneal 2002; 100: 1244-9.

7. Berghella V, tí  aĩ. M âtem al methađone dose and neonatal wỉthdrawai 
A m J  Obsttí Gytucol 2003; 189:312-17.

8. McCarthy JJ. tí  ai. High-dosc m ethadone m aỉntenance ỉn pregnancy 
m atem aỉ and neonatal outcomes. Am JO btttí Gỵnecoỉ 2005; 193:606-10

9. Sharpe c Kuschel c. Outcomes of iníanis bom  to mothers receivinị 
m ethadone ỉor pain managcmcnt ỉn pregnancy. Arch Dà Chiỉd ĩtía  
Ntonatai Ed 2004; 89: F33-F36.

10. Hussain T. Ewer AK. Matemal m ethadone may cause arrhythmias ir 
neonates. Acta Paedỉaư 2007; 96: 768-9.

Interactíons
For interactions assodated with opioid analgesics, see 
p. 111.2.

M ethadone is metabolised in the liver mainly Via the 
cytochrome P450 isoenzyme CYP3A4; the isoenzymes 
CYP2B6. CYP2D6, CYP2C9, CYP2C19, and CYP1A2 are also 
thought to be invol ved. Consequently, use with other drugs 
that induce or inhibit these isoenzymes may result in 
changes in plasma concentrations of methadone and, 
possibly adverse effects. There is a risk of cardiac events in 
patỉents receiving methadone who are also taking drugs that 
affea cardiac conduction or electrolyte balance.

Drugs that aádify or alkalinise the urine may have an 
eííect on methadone pharmacokinetics since body dearance 
is increased at addic pH and decreased at alkaline pH.1

1. Nilsson M-L tt  a/. E ííca  oi urinary pH on Ihe disposiúon oím elbadone in 
man. Eur J a in  Pharmaal 1982; 22: 337-42.

Antibacterialỉ. Withdrawal symptoms have been reported 
in patients maintained on methadone w hen they were 
given the enzyme inducer riỷampián.’•* Conversely, the 
use of áproỊloxaán. vvhich inhibits CYP1A2 and CYP3A4, 
has resulted in signs of methadone t03ddty.4

1. Kreek MJ, tí  al. RUampin-induced meửỉadone vvithdravval. N  Bngỉ J Med 
1976;294:1104-6.

2. Bending MR. Skacel PO. Riíampicin and m ethadone withdrawal. Laneet 
1977; 1:1211.

3. Raistrick D, tí  aỉ. M etbadone maintenance and luberculosỉs treatm ern. 
ÌW Í/1996; 313: 925-6.

4. Herrlỉn K  et aỉ. M ethadone, dproAoxadn. and adverse drug reactions. 
Lanctí 2000; 356: 2069-70.

Antidepressants. SSRls such as nuoxetine1 and ũuvox- 
amine1'2 may enhance the eữects of some opioid anal- 
gesics; such interactions may lead to methadone toxidty. 
St John's wort reduced the plasma-methadone concentrã- 
tion to dose ratios by 47% in 4 patients on methadone 
maintenance therapy íor opioid addiction; 2 patients 
reponed symptoms suggestive of a vvithdravval syndrome.3

1. Eap CB, tí  a i  Fluvoxamine and ỉluoxetine do not interact in the  same 
way with the metabolisni of the enanriomers of m ethadone. J  ctin 
Psychopharmacol 1997; 17: 113—17.

2. Bertschy G, tí  ai. Probable m eubolic interactỉon betw een m ethadone 
and  íluvoxamine in addỉct patiems. 77irr Dru$ Mơnit 1994; 16: 42-5.

3. Eich-Hõchli D, tí  a i  M ethadone maỉntenance ơeatm ent and SL John’s 
Wort: a case report. Pharmacopĩyđúatry 2003; 36: 35-7.

Antiepileptics. Opioid vvithdravval symptoms have been 
reported in patients maintained on methadone w hen they 
were given carbamaztpine,! ì  phenobarbital,J or phcnytoời.4-5 
Conversely, methadone-induced respiratory depression 
developed in a patient on carbamazepine, gabapentin, and 
methadone for neuropathic pain, after carbamazepine was 
stopped.6

1. Bell J. a  ai. The use oí serum m ethadone levelỉ in paiỉenu  recdving 
m ethadone m aintenance. Cin Pharmacol Ther 1988; 43: 623-9.

2. Saxon AJ. tí  aỉ. Valproic a ó d  unỉike oỉher antíconvuỉsants, has no 
effects on m ethadone metabolism; two cases. J  ctin Psychìatry 1989; 50: 
228-9.

3. Liu S-J, Wang Rữỉ. Case repon of barbỉturate-induced enhanceroent of 
m ethadone metabolism and withdrawal syndrome. Am J  Pỉychiatry 
1984:141:1287-8 .

4. Fỉnelỉỉ PF. Phenytoin and methadone toỉerance. H EngUM ed  1976; 294:
227.

5. Tong TG, tí aì. Phenytoỉn-ỉnduced m ethadone wìthdrawal. i4nn Intem 
M ed 1981; 94; 349-51.

6. Benfter*Ro$arỉo MA. t í  aL Methadone-induced respứatory depressỉon 
alter disconónuing carbamazepíne administration. J Pain Symptom 
Manage 2006; 32: 99-100.

AntHungals. Use of methadone with fluconazole has been 
reported’ to increase serum concenưations of methadone 
although the authors considered that for patients being 
ưeated for opioid dependence the interaction vvas unlikely

All cross-reíerences reíer to entries in Volume A
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to require adjustment of the methadone dose. Hovvever, 
respiratory depression has been reported2 after intra- 
venous doses of fluconazole were given to a 60-year-old 
man also taking oral methadone for pain relieí in 
advanced gastric cancer. Although a randomised placebo- 
conttolled study5 ỉound that giving voriconazole to patìents 
on methadone maintenance therapy for opioid addictíon 
was generally safe and well tolerated, the ãuthors recom- 
mended monitoring and possible dose reduction of metha- 
done when the 2 drugs are used together. Similar recom- 
mendations are also given in the licensed product 
iníormation for voriconazole.

1. Cobb MN, t í  ai. The e íỉect of fluconazole on  the d ỉn ỉcaỉ 
pharmacokỉnetics oỉ methadoạe. Clùt Pharmacol Ther 1998; 63: 655-62. 

2 Tarumi Y, tí al. Methadone and fiuconazole: resplratory depressỉon by 
drug interaction. J  Paừt Symptam Manage 2002; 23: 148-53.

3. Liu p, tí  ai. Pharmacokỉnetỉc interaction benveen voriconazole and 
m ethad one at steady State in  patỉents on  methadone therapy. Anứmiavb 
Agents Chemother 2007; 51: 110-18.

Anrivirals. The potential for interaction between anóreưo- 
virals and methadone has been revievved.1 Available evi- 
dence íor HlV-protease inhibitors suggests that atazanavir, 
indừtavir, and, possibly, saquinavir alone have no effect on 
plasma concentrations o£ methadone; amprenavir, neỊpna- 
vir, ritonavir, and rihmavir-boosted saquinavir may reduce 
plasma-methadone concentrations but the eííect is unli- 
kely to be dinically signiScant. Lopùucvir-ritonavir may also 
reduce methadone concenơations and, although most stu- 
dies found the interaction to be insigniũcant, One study 
reported .opioịd withdrawal symptoms in some patìents. 
Unpublished data [also reíerred to in  the licensed product 
iníòrmarion] on típranavir (boosted with rítonavừ) in 
healthy, opioid-naive subjects suggest that it may decrease 
plasma-methadone; licensed produrt iniormatiori for tìpra- 
navữ recommends that patíents are monitoređ for symp- 
toms of opioid withdrawal.

The NNRTIs nevirapine and efavirenz have both been 
reported to reduce plasma-methadone levels and with- 
drãwal symptoms have occurred when they were given to 
patients receiving methadone. Conversely, delavirdine may 
increase methadone concentrations although the effect is 
unlikely to be dinically signiBcanL Methadone possibly 
increases plasma concentradons of the NRTI ĩidơvudinc (see
p. 1026.2).

I. Bruce RD, tí  aỉ. Pharmacokỉnetíc drug interactỉons between opỉoid 
agonỉst therapy and antiretrovỉral medỉcatỉons: impUcatỉons and 
management for dinỉcaỉ practíce. J  AaỊutr ỉmmune Dẹfic Syrtdr 2006; 4Ỉ: 
563-72.

Gastrointestind drugs. Histamine H]-antagonists such as 
cimitidine (see p. 111.3) may enhance the éffects of some 
opioid analgesics; such interactions may lead to metha- 
done toxidty.

Grapeíruit juice. Grapeíruit juice, an inhibitor of the cyto- 
chrome P450 isoenzyme CYP3A4, has been shovvn to 
modestly increase the bioavailability of methadone;1 
although no symptoms of methadone toxidty were seen 
in the studied patients, the authors commented that such 
eữects may occur in patìents with reduced opioid toler- 
ance, partícuỉarỉy vvhen starting methadone treatment.

1. Benmebarek M. t í  aỉ. Etíects of g rap eừ u itju iceon the  phannacoldnetics 
of the enantỉomers oỉ methadone. ơ in  Pharmaeoỉ Ther 2004; 76: 55-63.

P h a r m a c o k in e tic s

Methadone hydrochloride is readily absorbed hom the 
gastrointestinal tract and after subcutaneous or intramus- 
cular ữỹections. It is widely distributed in the tissues, 
diííuses across the placenta, and is distributed into breast 
milk. It is extensively protein bound. Methadone is 
metabolised in the liver, mainly by N-demethylation and 
cydisation, and the metabolites are excreted in the bile and 
urine. Metabolism is mainly catalysed by CYP3A4, although 
other cytochrome P450 isoenzymes also play a role (see 
Interactions, p. 90.3). It has a prolonged halí-liíe and is 
subject to accumulation.

In reviews of the pharmacokinetics oí mẻthadone1'5 
particular reíerence has been made to its long elimination 
half-Ufe, accumulation aíter repeated doses, and vvide 
interindividual variations.

Methadone is rapidỉy absorbed after oral đoses and has 
high oral bioavailability; peak plasma concentrations have 
been reported 1 to 5 hours after a single tablet It undergoes 
considerable tissue distribution and protein binding is 
repotted to be 60 to 90% with a r add  glycoprotein being the 
main bínding protein in plasma. Metabolism to the major 
metabolite 2-ethylidine-l,5-dimethyl-3,3-diphenylpyrroli- 
dine and the minor metabolite 2-ethyI-3,3-diphenyI-5- 
methylpyrrolidine, both of them  inactive, occurs in the 
liver. These metabolites are excreted in the ỉaeces and urine 
vvith unchanged methadone. Other metabolites, induding 
methadol and normethadol, have also been described. The 
liver may also serve as a major storage site of unchanged 
methadone which is taken up, bound non-spedfìcally by 
the liver, and released again mainly unchanged. Urinary

excretion of methadone is pH-dependent, the lower the pH 
the greater the dearance.

In addition to marked interindividual varíations there are 
diherences in the pharmacokinetics o{ methadone aher 
single or muỉtiple doses. Eliminatíon half-llves vary 
consideiably (a range of 15 to 60 houts has been quoted) 
and may be m uclĩ longer than the 18 hours rẽported 
followìng a single dose. Careíul adjustment of dosage is 
necessary with repeated doses.

Most studies have been in addicts. Plasma concentrations 
have been ỉound to vary vvidely during methadone 
maintenance therapy with large differences between 
patients and vvide ũuctuations in individuaỉ patients. 
These variations in kinetics have also been seen in cancer 
patients.

ỉ . Sâwe Ị. High-dosc morphine and methadone in cancer patíenis: đỉnỉcaỉ 
pharrnacokỉnetỉc consideratỉons oỉ oraỉ ưeatm ent. Ctin Phamacokìntí 
1986; 11: 87-106.

2. Moore RA. t í  aL opỉate metabolism and excreỉion. Baiũieres Cỉỉn 
Anaesthesiol 1987; ỉ :  829-58

3. Eap CB. tí aỉ. Interindỉvidual varỉability oỉ the  dinicaỉ phannacoỉđnetics 
of methadone: iropllcatỉons £or the treatm ent o ỉ opioid dependence. Qin 
Phamacokintí 2002; 41:1153-93.

4. Ferrari A. t í  a i  Methadone—meubolism. pharmacokineũcs and 
ỉnteractỉons. Pharmaai R a  2004; 50: 551-9.

5. Lugo RA. tí  cứ. Pharraacokinetics oỉ methadone. J  Pain Palỉiat Can 
Pharmaather 2005; 19: 13-24.

AdminiỉtrvHon. Methadone is considerably more lipid- 
soluble than motphine. A study of plasma concentrations 
and analgesia aher intramuscular injection indicated that 
more rapid and greater relieí of pain might be achieved ư 
lipid-soluble òpioid analgesics were injected into the del- 
toid rather than the gluteal musde; there was no signifi- 
cant di£ference in absorption of morphine hom  the two 
sites.1

Other routes investìgated in pharmacokinetic studies 
indude continuous inưavenous iníusion1 and continuous 
epidural infusion.J Rectal administration* has also been 
studied.

1. Grabinski PY, tí ai. Plasma ỉevels and analgesia followỉng deltoíd and 
gỉuteaỉ ỉnjectỉonỉ oí mcĩhadoae and morphine. J Gìn Pkarmaeoì 1983; 
23:48-55.

2. Denson DD, t í  aỉ. Pharmacokinetics oỉ continuous intravenous infusỉon 
of methadone ỉn the eariy post-bum pcriod. J  Gm Pharmacol 1990; 30: 
70-5.

3. Shữ Y. tí ai. Pỉasma concenưatỉons o( m ethadone during postoperatỉve 
patìent-conơoUed extradural anaỉgesia. Br J  Anatíth 1990; 65: 204-9.

4. Dale 0 , t í  ai. BioavaỉIabiUties of rectal and oraỉ m ethadone ỉn heaỉthy 
subjects. B r J ơ in  Pharmacoí 2004; 58: 156-62.

Hepatic impairment. Overall hepatic dysíunction does not 
seem unduly to disrupt methadone metabolism1 and it has 
been suggested2 that maintenance dosage of methadone 
need not be changed in stable chronic liver disease, 
although abrupt changes in hepatic status might result in 
substantial alterations in methadone dispositìon requirìng 
dosage adjustments.

In a study o{ patients on methadone maintenance 
therapy2 apparent terminal halMile of methadone was 
prolonged írom a mean oí 18.8 hours in those vvith healthy 
livers to 33.5 hours in patients with severe chronic liver 
disease. However, plasma concentrations vvere not 
increased in such patients.

1. Moore RA, a  al. Opiate mctaboỉỉsm and excrction. Bữiỉliem Clin 
Anaaihaiol 1987; 1: 829-58.

2. Novick DM, tí a i  Methadone dispositíon in patỉems with dưonic  Uver 
dìsease. Cĩin Pharmacol Ther 1981; 30: 353-62.

Pregnancy. Plasma concentrations of methadone were 
reduced in methadone-maỉntained pregnant vvomen, 
probably due to enhanced metabolísm.1-2 Ít was suggested 
that the dose of methadone might need to be inaeased in 
such patients.

1. Pond SM, et ai. Altered Ttiethadonẹ pharmacòkỉnetícs in methadone* 
maintained pregnant vvomen. J Pharmacot Exp Ther 1985; 233: 1-6.

2. WoUÍ K. tí  aỉ. Changes 10 methadone clearance duríng pregnancy. EurJ  
Cỉin Pharmaeol 2005; 61: 763-8.

Renal impairment. The urinary excretion of methadone 
was reduced in renal íailure,1 but plasma concenưations 
vvere vvithin the usual range and faecal excretion 
accounted for the tnajority of the dose. Very little metha- 
done was removed by peritoneal dialysis or haemodialysis.

1. Kreek MJ. tí  ai. Methađone use ỉn patíents with chronỉc renal dỉsease. 
Druý Alcohol Deptrtd 1980; 5: 197-205.

Preparatíons
Proprietory Preporations (details ate given in Volume B)
Single-ữigredient Preparaiions. Arg.: Gobbidona; Metacalmans; 
Austral.: Biodone; Physeptone; Austria-. Heptadon; Belg.: 
Mephenon; Braz.: Metadon; Mytedom; Cartad.: Metadol; Pin.: 
Dolmed; Metadon; Ger.: Eptadone: Methaddictt; Hung.: Depii- 
dol; Metadon; IrL: Phymet DTF; Pinadone DTP; Israel: Adolan; 
ItaL: Eptadone; Jpn: Methapain; Malaysừr. Aseptone; Bennas- 
ton; ũex.: Rubidẽxol; Neth.: Eptadonẽ; Pinadonet; Symoron; 
NZ: Biodone; Methatabs; Pallidone; S.Afr.: Physeptone; Spain: 
Eptadone; Meusedin; Switz.: Ketalgine; UK: Eptadone; Martin- 
dale Methadone Mixture DTF; Methadose; Physeptone; Synas- 
tone; USA: Diskets; Dolophine; Methadose.

Phonnaeopoeial PreparaHons
BP 2014: Methadone ữijection; Methadone Linctus; Methadone 
Oral Solution (1 mg per mL); Methadone Tablets;
USP 36: Methadone Hydrochlonde Inịection; Methadone 
Hydrocbloride Oral Concentrate; Methadone Hydrochloride 
Oral Solutíon; Methadone Bydrochloiỉde Tablets ỉor Oral 
Suspension; Methadone Hydrochloride Tabletỉ.

Methyi Butetisalicylate
Butètisalicilato de mẹtllo; Methyl Diethỵlacetylsalicylate. 
Methyl 0-(2-ethylbutyryl)salicyláte.
C,4H)804=250J

Prọ/ĩ/e
Methyl buteósalicylate ìs a salicylic add derivatíve that has 
been used similarly to methyĩ salicylate (p. 92.1) as a 
rubeíadent for the reỉieỉ of muscuỉoskeletal, joint, and soft- 
tissue pain.

Preparatìons
Proprietary Preparatiom (detailỉ are given in Volume B)

Sngle ingredient PneparaHons. ItaL: Doloderm.

Methyl Gentisate
Gentisato de metilo; MeĩnnreHTncaT.
■Ì5-Đihydroxybenzoic add methyl ester.
QH0O4=168.Í 
Ớ s — 2150-46-1.

P ro fìlẹ

Methyl gentisate has been used topically for the relieỉ of 
musculoskeletal and joint pain. It is also used as a  skin 
lightening agent 
Reíerences.

1. Gallo R, Baldari M. Allergic c o n u ạ  dermaiitls ừom  methyl gendsate tn a 
bleaching creara. Cortíatí Dermatừừ 2006; 54: 220-1.

2. Sem-Baldrỉch E. tí a i AHergỉc contact dennatitỉs to methyl gentỉsate. 
Cơrtíađ Dermatìtừ 2009; 60: 225-6.

Preparations
Proprietary Preparations (details are given in  Volume B) 

Muitì-ingredient Prepamtions. ItaL: Reum acort.

M e th y l  N i c o t i n a t e  ỊUSANI

" Mếthyỉe,;nicotinate dè; Methyli Nicotinas; Mẻthylis nicotinas; 
Methylnicotinat Meửiyl-nikotinát; Metilo nikotinatas; Metyi- 
nikoưhãt; Metỵýlĩriikòtinaatti; Nieotinato de metilò; MeTMh- 
HMKƠTVIHaĩ.
Mettíỵl pyridine-3-carboxytate.
0 ^ 0 2 = 1 3 7 . 1
C45 —  93-60-7.
U N ỈI —j7 B 1 A V U 9 D J N .

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Methyl Nicotinate). A white or almost white 
powder. M.p. 40 degrees to 42 degrees. Very soluble in 
water, in alcohol, and in dichloromethane. Protect from 
light.

Prọfi7e
Methyl nicotinate is used in topical preparations as a 
rubeíadent.

Preparatìons
Proprielory Preparattons (details are given in Volume B) 

Single-ingredient Preparolions. UK: Pickles Chilblain Cream.

Muhi-tngredient Preparariom. Arg.: Medex Rub; AustraL: Deep 
Heat; Austría: Berggeist' Belg.: Algipan; Emerxib Percutalgme; 
Canad.: Le Baume Ehrlicht; ơtữr. Calorub Sport; Fríxiof; 
Konirub+; Mentobalsamt; Fr.: Algipant; Capsict; Deconttactyl; 
Gel Rubehant; Percutalgine; Ger.: Kytta-Balsam t  Rheuma 
Badf; Gr.: Paragel-Pone; Heet; Hung.: Deep Heat Spray; lndiar. 
Algipan; Didovvin; Flamart; Heelcare; Mediaeme; Neurophen; 
Relaxyl; Indon.: Remakrìmt; IrL: Deep Heat; Ralgex Heat 
Spray; Ralgex; Ralgex; Israel: Deep Heat Spray; ItaL : Balỉamo 
Siícamina; Relaxac Sedalpan; Neth.: Capsicum comp; Cremor 
Capsid Compodtus; Kruidvat Spierbalsem; PoL: Deep Heat; s. 
AỊr.: Deep Heat Spray+Í In&arũbh Sloan's Heat RŨb; Spain: 
Doctohil Antìinỉlamatt; Radio Salil; Switz.: Kytta Baumet; 
Midalgan Nouvelle Formulef; Radalgint; UK: Cremalgint; 
Deep Heat Spray; Dubam; Fiery Jack; Radian-B Red Oils; Ral- 
gex Heat Spray (low-odour)t; Ralgext; Red Oil; Transvasín 
Heat Spray; ukr.: Deep Heat (ibin Xht); USA: Musterole.

The Symbol t  denotes a preparation no longer actively marketed
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Methyl Salicylate
Methyl Sai; Méttĩyle, saỉìcyíate de; Methyli Sallcylas; Methylis. 
Salìcylas;Mettìylsalicylat,' Methyl-salicylát; Metilsalicilatas;
' Metilsalisĩlat; Mẽtil-izalicilát; Metylsalicytat; Meĩyiu salicylan;1 
'Metyýtisalisýlaaứỉ; Salicilaio đe métilo; MệnimánMUMnaT.' 
Methyl 2-hýdroxỳbénzoate.
C8HÁ=152.Ị /  ........
CAS — 119-36-8.. ■ -
ATCHerb —.HM02AW5005 (Gáultheriâ prôcùmbens: essentiai 
oil); HMƠ2ÀVVS0P J (Betlila ientí'essenỉiol oil). '
um — LAV5U5022Y.

NOTE. Methyl salicylate and methyl salicylate liniment have 
been known previously as oil of vvintergreen, vvintergreen, 
and wintergreen oil. Wintergreen oil has also been knovvn 
as sweet bbch oil.
Pháimacopoeias. In Eur. (see p. vii), Jpn, and Viet. Also in 
USNF.
Ph. Eur. 8: (Methyl Salicylate). A colourless or slightly 
yellovv liquid. Very slightly soluble in waten mỉsdble with 
alcohol, and with fatty and essential oíls. Protect hom light. 
USNF31: (Methyl Salicylate). It is produced synthetically or 
is obtained from the leaves of Gaultheria procumbens 
(Ericaceae) [wintergreen] or bom  the bark of Betula lcttia 
(Betulaceae) [sweet or black birchỊ. The source of the 
methyl salicylate must be indicated on the label.
A colourless, yellovvish. or reddish liquid having the 
characteristíc odour of vvintergreen. Slightly soluble in 
vvaten soluble in alcohol and in gladal acetic add. Store in 
aixtight containers.

Siorage. Certaín plastic containers, such as those made 
from polystyrene, are unsuitable for liniments or oint- 
ments containing methyl salicylate.

Uses and Administratìon
Methyl salicylate is a salicylic add derivative that is irrítant 
to the skin and is used topically in rubeíadent preparatìons 
!or the relieí of pain ìn  musculoskeletal, joint, and soh- 
tissue disorders. It is also used for minor perípheral vascular 
disorders such as chilblains and as an ingredient in 
inhalations ior the symptomatic reiiel of uppeT respiratory- 
ưact disorders.

Wintetgreen oil is aiso used in aromatherapy.

Adverse Effeds, Treatment, and Precautions
Salicylate intoxication can occur after ingestion or topical 
application of methyl salicylate (see Overdosage, belovv).

Overdosoge. Ingestíon oỉ methyl salỉcylate poses the 
threat of severe, rapid-onset salicylate poisoning because 
oí its liquid concentrated ỉorm and  lipid solubility.' It is 
readily absorbed from the gastrointestinal tra a  and most is 
rapidly hydrolysed to íree salicylate. The symptoms. which 
may appear yvdthin 2 hours of ingestion, are súnilar to 
those o! salicylate poisoning in  general (see Adverse 
Eíỉects of Aspirin, p. 24.2), aỉthough methyl salicyỉate is 
expected to be more toxic because of its lipid solubility. 
There have been reports of latalities after ingestion of as 
little as 4 mL in a child and 6 mL in an adult, although the 
adult lethal dose is estúnateđ to be 30 mL.1 Topical Chi- 
nese heibal medidnal preparations may contain methyl 
salicylate in variable amounts, and salicylate poisoning has 
been reported in a 40-year-old man after a total body 
appỉỉcatíon oỉ such a preparaúon.2 Salicylate poisoning has 
also been reported in a woman who had attempted suidde 
by ingesting Red Flower Oil, a topical Chinese herbal oil.3 
The authors also noted that some paũents took smaiỉ 
amounts of this preparation orally in an attempt to 
enhance its analgesic eỉfects.

1. Chan TYK. Potentỉal dangers ừom  lopical preparaiỉoĐS conuining 
methyd saỉicyỉaĩe. Hum Exp Taxừol 1996; 15: 747-50.

2. Ben AJ, Duggin G. Acute raethyỉ salicylate tcndáty coraplicadííg heibal 
sỉdn treatm em  íor psoríasis. Emery Med (PrrmantU) 2002; 14: 188-90.

5. Chan TH, rt aỉ. Severe salicytate poisoning assoáated w ith the intake oỉ 
ChỈDCse m edidnaỉ oỉỉ ('Red Flower Oil'). Aust N  Z J  Med 1995. 25: 57.

Percutaneous absorption. Like other salicylates, methyl 
salicylate may be absorbed through intact skin.1 Percuta- 
neous absorption is enhanced by exerdse, heat, ocdusion, 
or disruption of the integrity oi the skin. The amount 
absorbed will also be increased by application to large 
areas of skin.

Results from a study in healthy subjects showed that a 
considerabỉe am ount oỉ salicylic add  may be absotbed 
through the skin after topical appLication of Products 
containing methyl salicylate.2 Both the rate and extern of 
absorption increased alter repeated application; the 
bioavailability of the ointment preparation used in the 
study increased from 15% after the second dose to 22% 
aher the third to eighth dose. The authors recommend that 
topical analgesic preparations containing methyl salicylate 
or other salicylates shouỉd be used vvith caution in patients

at increased risk of developing salicylate adverse eữects (see 
Precautions of Aspirin, p. 25.3).

Results from another study3 showing high tissue to 
plasma ratios after topical applicatíon of a methyl salicylate 
ỉoimuiation suggest that direct peneưation and not 
redrculation in the blood is responsible for the salicylate 
concenơations íound. The results also showed thạt methyl 
salicylate is extensively metabolised to salicylic add  in the 
dermal and subcutaneous tissues after topical application.

Hovvever, ỉor a smdy suggesting limited absorption bom  
a patch preparation containing camphor, menthol, and 
methyl sâlicỹlate, see Menthol, p. 2554.1.

1. Chan TYK. Potentiaỉ dangers from topỉcal preparatlons conuin ỉng  
m ethyl salicylate. Hum Exp Toxicoỉ 1996; 15: 747-50.

2. Morra p, tt ai. Serum concentratìons of salicyllc add  íollovving topical 
applied salỉcylaie derivarlves. Ann Pharmacother 1996; 30: 9Ỉ5-40 .

3. Cross SE, et aỉ. ỉs there tíssue penecration aỉter app!icadon~oỉ topical 
salicylate íormulatíons? Lancet 1997; 350: 636.

Interađìons
Absorption of methyl salicylate through the skin can occur 
aber excessive topical application (see Percutaneous 
Absorption, above), and interaaions would be expected to 
be as íor other salicylates (see Interactions of Aspirin. 
p. 26.3).

Anticoagulants. Potenúation o( warfariu anticoagulation 
has been reported1'3 aíter topical applícation of methyl 
salicylate preparations.

1. Littleion F. W aríarin and lopic&l salicyUies. JAMA 1990; 263: 2888.
2. Tam LS. tỉ  a i  YVaríarin inieraaions vviih Chỉnese traditional medỉcines: 

danshen and mcthyl salicyiaie medicated oil. Aust N Z J  Med 1995; 25: 
258.

3. Joss JD. LeBlond RF. Poiemiation o{ warfarin amicoagulation associaied 
wỉch topical methyl saỉìcylaie. Ann Pharmaeother 2000; 34: 729-33.

Preparations
Proprietary Preporatìom (details are given in Volume B)
Singie-ingredient Preporalions. Arg.: Rati Salil Gel; C a n a d Deep 
Heating; Chile: Mentholatum Calorub Parche: china: Qing 
Feng (ãíK); Ger.: Dolo Roll-On; India: Capsigyl-D; Dolocide 
plus; Mex.: Balsamo Nordin; Fricdon Don Juanf; Tolant; s. 
Afr.: Thenno-Rub; Thai.: Filup; Mygesal: VK: Numark Musde 
Rub; USA: Gordogesic.
Multí-ingredient Preparations. Numerous preparations are listed 
in Volume B.
Horooeopalhk Preporations. Cartad.: Stress L72f; Fr.: L 72. 
phamucopoeial Preporations
BP 2014: Kaolin Poultice; Methyl Salìcylate Limment; Methyl 
Salicylate Ointment; Surgical Spìrit.

M ofezolac iriNN)

Mofézolac, Mofezolaco; Mofezolacum; N-22; Mo4>e3onaK.
3,4-Bis(p-methoxyphenyl)-5-isoxazoleacetic acid. 
C19H,7N05=3393 
CAS —  78967-07-4.
UNII —  RVJ0BV3H3Y.

ẸroỉịỊẹ
Mofezolac is an NSAID (p. 102.3) given orally in the 
management of pain and musculoskeletal and joint 
disorden. A usual dose is 75 mg three times daily.

Preparatìons
Propòetory Preparatiom (detailỉ are given in Volume B) 
Single-ingredient Preparations. Jprt: Disopain.

M om iAum ate IUSAN. riNN ì 

Morniílumato; Morniflumatum; UP-164; MopHMỘnyMaT.
2-Morpholinoethyl 2-(aa,a-trifluoro-m-toluidino)nlcotinate. 

^ , ^ ^ 3 0 3 = 3 9 5 . 4  

CẮS —  65847-85-0.
ATC —  M0ĨAX22.
ATC Ver —  QM01AX22.
UNII —  R133MVVH7XĨ.

Profị/e
Momiílumate, the morpholinoethyl ester of niílumic add 
(p. 101.2), is an NSAID (p. 102.3). It has been used in 
inUammatory conditions in doses of 700 mg given tvvice 
daily orally or reaally  as suppositories.

Preparations
Proprìetary Preporatíons (details are given in Volume B)
Single-íngredient Preparotions. Fr.: Ninuril; Gr.: Niílamol; Ital.: 
Flomax; Flumarin; Momiílu; Niflam; Spaitt: NiAactol.

Morphine IBANÌ ®
Mortìinỉ; Morfin; Moríìha; Morphinum; Mop<j)MH.

‘73-Didehydro-43'époxy-17-methylmorphinan-3,6-díol.
G,7H„N03=2853
CAS —57-27-2 (anhydrous morphine); 6009-81-0 (morphiie 
monohỵdràte). 1 ■-
ẦTQ—N02M0Ị
ÀTC Vet —  QN02AA0Ỉ. -  :
.um —  \76I7G6D29C (morphine); 41TQ665RÍX (morphir e 
rriónohydrate). . . . .  'ì

Street names. The foIlowing terms have been used as 'stre ỉt 
names' {see p. vii) or slang names for various forms j{ 
morphine:

Adolí; Block; ch ina White; Cube; Dreamer; Drug sto e 
dope; DrugstoTe dope; Emsel; First line; German boy; Goc 's 
drug; Goma; Hard stuff; Hospital Heroin; Hows; Hydrogen 
Bomb; M; Miss Emma; Mister blue; Mojo; Moní; Monke /; 
Morf; Morta; Morís; Morphia: Motphina: Motpho; Morph >: 
Mr. Blue; M.S.: MS; Mud; Murphy; Nasty; Naĩi; Swe 't 
Jesus; Sweet Morpheus; Tar; Unkie; White Stuff.

Morphine Hydrochloride IBANMỊ ®
Modìinihydrokloridi; Morfin Hidroklorũr; Moríina, hidroclor 
uro de; Moríin-hidroklond; Morfin-hydrochlorid ừihydrát 
Morftnhydroklorid; Moríino hidrochloridas; Moríiny chlor 
ovvodorek; Morphine, chlorhydrate de; Mòrphinhydrochlor 
id; Morphini hydrochloridum; Morphini Hydrochloridurr 
Trihydricum; Morphinii Chloridum; Morphinum Chloratum 
MopỘHHa riaqpoxnopnq.
C,7H,9N03,HCI,3H70=375.8
CAS —  52-26-6 (anhyơrous morphine hydrochloride); 6055-06- 
7 (morphine hydrochlorìde trihydrate). 
um —  J28GE0ROVX-

Pharmacopoeias. In Chín., Eur. (see p. vii), Int.. Jpn. ani 
Viet.
Ph. Eur. 8: (Morphine Hydrochloride). Colourless, silk’. 
needles, cubical masses or a white or almost vvhite 
crystalline powder. Ít is ehlorescent in a dry atmosphere 
Soluble in water; slightly soluble in alcohol; practicall> 
insoluble in toluene. Protect bom light.

Incompatibility. See under Morphine Sultate. below.

Morphine Sulfate IBANMI0  
Morfiinisulfaatti; Morfin Sủlfat; Mortina, sulíato de; Moriìno 
sulíatas; Morfinsulfat; Morfín-sulfát pentahydrát; Morfin- 
szulfát; Morfiny siarczan; Morphine, sulíate de; Morphine 
Sulphate; Morphini sulfas; Morphini Sulfas Pentahydricus; 
Morphinsulíat; MopỘMHa Cynb<í)3T. 
(C,7H,9N03)2,HjS0<,5H20=758.8
CÀS —  64-31-3 (anhydrous morphine sulfate); 6211-15-0 
(morphine sulfate pentahydrate). 
um — X3P646A2Í0.

Pharmacopoeias. In Chín., Eur. (see p. vói), Int., and us.
Ph. Eur. 8: (Morphine Suhate). A vvhite or almost vvhite, 
crystalline povvder. Soluble in waten very slightly soluble in 
alcohol; praaically insoluble in toluene. P ro tea bom Iight. 
USP 36: (Morphine Sullate). VVhite, feathery, silky crystals, 
cubical masses of crystals, or a white aystallm e powder. Is 
odouxless and vvhen exposed to air it gradually loses water 
of hydration. It darkens on prolonged exposure to light. 
Soluble 1 in  16 of water and 1 in 1 of water at 80 degrees; 
soluble 1 in 570 of alcohol and 1 in 240 oỉ alcohol at 60 
degrees; insoluble in chlorotorm and in ether. Store in 
airtight containers at a temperature up to 40 degrees as 
permitted by the m anutaaurer. Protea bom  Iight.

Incompatibility. Incompatibílity da ta for morphine have 
been extensively studied1'3 and may depend on many fac- 
tors such as the íomvulation used, and order and ratio of 
mbdng; hovvever, most studies are usually only short tetm 
and contaỉn few details on mixing the same drugs in a 
variety of diữerent situations.

M orphine salts are sensitive to changes in  pH and 
morphine is liable to be pređpìtated out of solution in an 
alkaline environment. Compounds incompatible vvith 
moiphine salts include aminophylline and sodium salts of 
barbiturates and phenytoin. Other incompatibilities, some- 
times attributed to particular tormulations. have induded:
• Acidovir sodium—precipitate noted 2 hours aíter 

admixture with moiphine sullate solutìon3
• Chloipromazine hydrochloride injection—predpitation 

was considered to be due to chlorocresol present in the 
morphine sulíate ữýection4

• Doxorubidn—addition of moiphine sulíate 1 mg/mL to 
doxorub ic in  h y d roch lo ride  liposom al jn jection  
400miơograms/mL in dextrose 5% resulted in turbidity 
changes5

All cross-reíerences reler to entries in Volume A
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• FluorouraciI—immeđỉate prccipitate íorm ed after 
ađmixture of ũuorouradl 1 or 16mg/mL with morphine 
sulíate 1 mg/mL in dexưose 5% or sodium chỉoride 0.9% 
6

•  F u ro se m id e — p r e d p i ta te  n o te d  1 h o u r  a f te r  a d m ix tu re  
w ith  m o rp h in e  s u lía te  s o lu tìo n 3

• Haỉoperìdol—immedỉate predpitatìon scen after admix- 
ture oỉ haỉoperìdol and morphỉne sulỉate soỉutìon7

• Heparin sodium—ỉncompatibility has been reported 
from straightíonvard additive studies.1 Another stuđy* 
indicated tha t morphine suưate and heparỉn sodium 
were only incompatible at morphỉne sulỉate concentra- 
tìons greater than 5 mg/mL and that this incompatibility 
could be prevented by using 0.9% sodium chioride 
solution as the admixture diluent rather than water

• Pethidine hydrochloride—incompatibility has been 
noted after admixture with m orphlne suUate1'9

• Prochlorperazine edisilate—immediate pređpitation was 
attributed to phenol in the morphine sulỉate injection 
íormulation10,11

• Promethazm^ hydrochloride—doudiness was reported 
to deveỉop when Ỉ2.5 mg of promethazine hydrochloríde 
was drawn into a syringe containỉng morphine suLEate 
8mg.12 Others9 have noted no incompatibility

• Ranitidine hydrochloriđe—crystal needles and/or sticky 
. spots seen in  admixtures of morphỉne hydrochloride and

ranitidine hydrochloride jn  various ratios stored at 
diổerent temperatures13 . ^

•  T e tra c y d in e s — c o lo u r  c h a n g e  f ro m  p a le  y e llo w  to  lig h t 
g re e n  o c c u rre d  w h e n  S o lu tions  o f  m in o c y c lin e  h y d ro -  
ch lo rid e  o r  te tr a c y c lin e  h y d ro c h lo r id e  w e re  m íx e d  w ith  
.m o rp h in e  su U ate  in  5 %  g lu co se  in Je c tio n 14

1. Patcĩ JA. Phillips GL. A guiđc to physỉcal compatỉbility oỉ intravenous 
drug admixtures. Am J  Hosp Pharm 1966; 23:409-11.

2. Vermeỉre A. Remon JP. Stabilíty and compatỉbiUty of morphine. Int J 
Pharm 1999: 187: 17-51.

3. Pugh CB. et aỉ. Visuaỉ corapaúbility of m orphỉne suỉphate and 
meperidine hydrochỉorìde vvith o thcr injectabỊe drugs durỉng sỉmuỉated 
Y-site ĩnjectỉon. Am J  Hosp Pharm 1991; 48: 123-5.

4. Crappcr JB. Múring chlorpromazỉne and morphỉne. B M J1975; i: 33.
5. Trisscỉ LA. t í  a i  ComparibilitY of doxorubidn hydrochỉorỉde liposome 

injectỉon vvith selccted o thcr drugs during simuỉated Y-site administrá- 
tíón. Am J  Hcalth-Sỵtí Pharrrt 1997; 54: 2708-13.

6. Xu QA. eĩ ai. StabiỉUy and  compatỉbiỉity of Ouorouraõl with morphine 
suưate and hydrom orphone hydrochỉonde. Ann Pharmaeotìưr 1996; 30: 
756-61.

7. LeBelle MJ, t í  aỉ. Compatìbỉlỉty o í m orphine and midaxoỉam or 
haloperido) in parenteraỉ admỉxtures. Can J  Hosp Phantt 1995; 48: 155- 
60.

8. Baker DE, t í  ai. Compatibỉlỉty of heparin sodỉum and morphine suỉíate. 
Am J  Hosp Pharm 1985; 42: 1352-5.

9. Parker VVA. Physical compatỉbilitỉes oí preanesthetic medicatỉoos. Can J 
Hosp Pharm 1976; 29: 91-2.

10. Stevenson JG, Patriarca c. IncomparibiUty of morphine suưate and 
prochlorperaãne edỉsylate in syringes. Am J  Hosp Pharm 1985; 42:2651.

11. Zuber DEL. CompatỉbUỉty oí morphỉne sulíate ỉnjectíon and prochỉor* 
pcranne edisylate tnjection. Am J  Hosp Pharm 1987; 44: 67.

12. Fỉeỉ$cher NM. Promethaxỉne hydrochỉodde—morphine sulíate incom- 
patíbiỉỉty. Am J  Hosp Pharm 1973; 30: 665.

13. Vermeire A, t í  al. A new  method to obtain and present compỉete 
ỉnỉormation on  the compaiibiUty: study of its vaỉidỉty íor eight binary 
mỉxtures of morphine vvith drugs ỉrèquently  used in paỉlỉative care. 
Palliat Med 2002; 16: 417-24.

14. Nieves-Cordero AL, tí  at. Compatibility o ỉ narcotìc anaỉgesic Solutions 
vvỉth various antibiotics during ãm ulated Y-site ínjection. Am J Hosp 
Pharm 1985; 42: 1108-9.

StabilHy. INTRAVENOUS PREPARATÌONS. Solutions of morphine 
sulỉate for intravenous inlusion appear to be relatively 
stable. In a study* Solutions containing 40micrograms/niL 
or 400micrograms/mL retained more than 90% of their 
initial concentrarion of morphine sulíate when stored at 4 
degrees or 23 degrees for 7 days, vvhether or not they 
were protected from light. Solutions prepared from com- 
merdally available ũýection or bom  powder, in 0.9% sod- 
ium chloride or 5% glucose, and stored in PVC bags or 
glass bottles did not differ in stability bom  One another. In 
a íurther study2 lOmg/mL or 5mg/mL Solutions of mor- 
phine sulíate in glucose or sodium chloride and stored in 
portable iníusion pump cassettes retained raore than 95% 
of their initial concentration when kept at 23 degrees for 
30 days. A 0.9% solution of sodium chloride containing 
morphine sulíate 2 mg/mL was stable for 6 weeks when 
stored in polypropylene syringes at ambient temperatures 
in the light or dark but a similar solution that also con- 
tained 0.1% sodium metabisulũte lost 15% of its potency 
during the same period.3 Stability of such a solution with 
or vvithout sodium metabisulSte was considered to be 
unacceptable when stored in glass syringes in the dark.4

A later review5 (which induded some of the above 
studies) has conduded that the degrađation of morphine 
Solutions is not affected by oxygen, light, diluent type, salt 
form, or m orphine concentration vvhen stored uhder 
notm al conditions; it was considered that morphine 
Solutions couỉd be stoređ for at least 3 months vvithout 
stability problems.

ỉ .  Vecchio M, t í  al. The stabiỉity. oỉ m orphine intravenous ỉnhisỉon 
Solutions. Can J  Hơsp Pharm 1988; 41: 5-9, 43.

2. Waỉker SE, t í  aĩ. Hydromorphone and  morphine subiỉity ỉn portable 
infusion pum p cassettes and minỉbags. Can J  Hosp Pharm 1988; 41: ỉ 77 - 
82.

3. Grassby PF. The stabỉlỉty of morphine suỉphate ỉn 0.9 per cent sodỉum 
chỉoride stored in plastỉc syrỉnges. Pharm J 1991; 248: HS24-HS25.

4. Grassby PF, Hutchings L  Facton  aííecúng the physỉcaỉ and Chemical 
subility oỉ m orphine suỉphate Solutions stored in syringes. ỉnt J  Pharm 
Pract 1993; 2: 39-43.

5. Vermeire A  Remon JP. Stabiỉity and compatỉbiỉỉty oỉ morphine. Int J 
Pharm 1999; 187: 17-51.

ORAL PREPARAĨIONS. Studies1'2 have shown that for òptimum 
stability oỉ mótphine content, Kaolin and Morphlne Mix- 
ture (BP) needed to be stored in well-filled glass contain- 
ers.

1. Helliweil K, Game p. Stabllity of m orphine in kaolin and morphine 
mixture BP. Pharm ]  1981; 227: 128-9.

2. Helliwell K, Jennings p. Kaoỉỉn and morphỉne mixture BP: eỉĩects of 
conuỉners on the stabiỉity of morpbine. Pharm J  1984; 232: 682.

TOPICAL PREPARAnONS. w h en  mixed with about 8g of 
ỉntrasite gel (Smiứi & Nephéw Healthcare, UK) morphine sul- 
fate, in a concentration of 1.25mg/mL, remained chenù- 
cally stable over a 28-day period stored at 4 degrees or at 
room temperature, irrespective of Ught exposure.1 How- 
ever, unless prepared under sterile conditions, the mixture 
should be used within 7 days because of the lisk of 
microbial contaminatíon once the gel has been opened.

1. Zeppetelỉa G, tí  al. Stabilỉty of morphine sulphate and dỉamorphine 
hydrochioride in Intrasite geỉ*. PalliaìMeẩ 2005; 19:131-6.

M o rp h in e  T a rtra te  IBANMỊ 0  

Moriìna, tartrato de; MopỘMHa TaptpaT. 
(C17H„N03)2,C4H6O6,3H2O=774.8 
CAS —  302-31-8 (ãnhỹdrous morphine tartrate); 6032-59-3 
(morphine tartrate trihỹdrate). - .
UNII — U3NSU23LHD. ,

Incompatibilily. See under Morphine Sulíate, p. 92.3.

Uses and Administratíon
Morphine, a phenanthrene derivative, is the main aỉkaỉoid 
of opium (p. 111.3). It is now commonly obtained bom 
whole opium poppies (Papaver somrtiferum) which are 
harvested as poppy sơaw; a concenttate of poppy straw is 
known as CPS.

Morphine is an opioid analgesic (p. 108.1) with ágonist 
activity mainly at p opioid receptors and perhaps at K and 8 
receptors. It acts mainly on the CNS and smooth musde. 
Althougb morpbine is mainly a CNS depressant it has some 
Central stiinuỉant actíons which result in nausea and 
vomiting and miosis. M orphine generally increases smooth 
musde tone, espedally the sphincters of the gasttointestinal 
and bilỉary tracts.

Morphine may produce both physical and psychologica] 
dependence (see p. 109.1) and shóuld therêíore be used 
with discrimination. Tolerance may also develop.

Morphine is used for the relieí of moderate to severe 
pain, espedally that assodated with cancer, myocardial 
iníarction, and surgery. In addition to rebeving pain, 
morphine also alleviates the anxiety assodated vvith severe 
pain and it is useíul as a hypnotic where sleeplessness is due 
to pain. It is also used in  the management of neonatal 
abstinence syndrome (see Admiiiistration in Children. 
p. 94.1).

Morphine reduces intestinal motility but its role, ư any, 
in the symptomatic treatm ent of diarrhoea is very limited. It 
also relieves dyspnoea assodated with various conditions, 
induding that due to pulmonary oedema resulting bom left 
ventricular íailure. It is an elíective cough suppressant, but 
codeine is usually preíerred as there is less risk of 
dependence; morphine may hovvever be necessary to 
conưol intractable cough assodated with terminal lung 
cancer. Morphine has been used pre-operatively as an 
adjunct to anaesthesia for pain relieí and to allay anxiety. It 
has also been used in high doses as a general anaesthetic in 
spedalised procedures such as open-heart surgery.

Morphine is usually adminỉstered as the sulíate, 
although the hydrochloride and the tartrate are used in 
similar doses. Doses are expressed as the salts. Dosage routes 
indude the oral, subcutaneous, intramuscular, inưavenous, 
inưaspinal, and rectal routes. Subcutaneous injections are 
considered unsuitable for oedematous patients. Parenteral 
doses may be intermittent injecúons or continuous or 
intermittent inlusions adjusted according to individual 
analgesic requirements.

Doses should generally be reduced in  the elderly or 
debibtated, or in patients with hepatỉc or renal impairment 
(see also under Precautions, p. 95.1 and p. 95.2).

For paỉn;
• Oral doses are usually equivalent to 5 to 20 mg every 4 

hours and may be given as an aqueous solution of the 
hydrochloride or sulíate, as modiãed-release granules or 
tablets, or as immedỉate-release tablets. Wỉth modiũed- 
release preparatíons the 24-hour dose is usualỉy given as 
a single dose or in 2 divided doses; in the USA, a 
modiBed-release preparatíon (MS Corttin, Purdue) that 
allows dosing every 8 or 12 hours is also available. With 
all modiâed-release preparations, additìonal doses of a 
conventional íormulatíon may be needed i£ break-

through pain occurs. As with the other routes, high oral 
doses may be required for effective analgesia in paUiative 
care.

• Morphine is sometimes given rectally generally as 
suppositories in doses of 10 to 30 mg every 4 hours. 
Oral modiăed-release preparadons have also been used 
rectally although such use is unbcensed in the UK and is 
generally not recommended except, possibly, in some 
emergency situations.

.  The usual dose by subcutaneous or intramuscular ứỹection 
is lOmg every 4 hours but may range bom  5 to 20 mg.

• For premedication, the BNF recommends that up to 
lOmg may be given by subcutaneous or intramuscular 
inịection 60 to 90 minutes beíore surgery.

• Doses of up to 15 mg have been given by slow ữtíravenotis 
injectiòn, sometimes as a loadỉng dose íor conúnuous or 
patient-controlled iníusion. For contínuous intravenous 
administration maintenance doseshave generally ranged 
bom  0.8 to 80mg/hour, although some patíents hăve 
requữed and been given much highẹr doses. Similar 
doses have been given by continuous subcutaneous 
inỉusion.

• For myocardial iníarction, the BHF recommendsthat 5 to 
10 mg may be given by intravenous ừýection at a. rate of 
1 to 2mg/minute followed by a ỉurther 5 to 10 mg ư 
necessary; half this dose should be used in elderly or 
debUitated patients.

• ỉnưaspinal doses are in the region of 5 mg for an initial 
epidural injectỉon; ư pain relieí is unsatisỉactory after One 
hour, further doses of 1 to 2 mg may be given up to a total 
dose of lOmg per 24 hours. The recommended initial 
dose for continuous epidural iníusion in opioid-naive 
patients ranges bom 3.5 to 7.5mg daily; thosê who have 
some degree of opioid tolerance may be given 4.5 to 
lOmg daily. Hovvever, dosage requirements may 
inaease signiScantly during treatment and up to 20 to 
30 mg daily may be required in some patients. A 
modibed-release {ormulation of liposomal morphine 
sulíate íor lumbar epidural use is also available for the 
treatment of pain after major surgery; doses range from 
10 to 20 mg, depending on the type of surgery, and 
should be given beíore the operation, or after damping of 
the umbilical cord if used during caesarean section. It is 
intended for single-use only and no other drugs should 
be administered into the epidural space for at least the 
next 48 hours.

• Intrathecal use of morphine and its salts has tended to be 
less common than epiduraL A single dose oí 0.2 to 1 mg 
given by intrathecal injectìon may provide satislaaory 
pain reliel for up to 24 hours. The recommended initial 
dose for contứiuous intrathecal iníusion in opioid-naive 
patientsjranges hom  0.2 to 1 mg daily; those who have 
some degree of opioid tolerance may be given 1 to lOmg 

'đaily. However, dosage requirements may increase 
during ưeatment and up to 20 mg daily may be required 
in some panents.

For details of doses in children, see p. 94.1.
In acute pu lm onary  oedem a 5 to 10 mg may be given 

by intravenous injectìon at a rate of 2mg/minute; halí this 
dose should be used in elderly or debilitated patients.

For the contiol oỉ intractable cough assodated with 
terminal lung cancer, morphine oral solution is gịven in an 
initial dose of 5 mg every 4 hours.

As a deterrent to abuse a combined oral préparation of 
morphine sulíate and nalưexone hydrochloride is available 
in some countries.

Administratíon. CONTINUOUS INPUSION. Both acute and 
chronic pain have been controlled satisíactorily by contin- 
uous intravenous or subcutaneous inhisions of morphine 
suUate1'3 but diamorphine hydrochloride or hydromor- 
phone hydrochloride may be preíerred for subcutaneous 
iníusion because their greater solubility in vvater allovvs a 
smaller dose volume. Continuous subcutaneous inlusions 
may be preíerred to condnuous intravenous infusiòns.4 
Continuous subcutaneous infusion may be less effective 
than epidural morphine for relief of postoperativè pain;5 
however, it was still considered to provide simple and rela- 
tively etlective analgesia with a low rate of ađverse eữens. 

See also Patient-controlled Analgesia, p. 94.1.
1. Waldmann cs, tí aỉ. Serum morphlne levelr a comparỉson betwcen 

comỉnuous subcutaoeous iníuslon and coatỉnuous m oavcnous ínfusỉon 
ỉn postoperadve patỉents. Anaathtsia 1984; 39: 768-71.

2. Gouđte TA. t í  ai. Contỉnuous subcutaneous inhision oỉ morphinc for 
postoperatíve paỉn relieí. Anaesthesừ 1985; 40: 1086-92.

3. Stuart GJ. t í  ai. Contỉnuous intravenous morphine ỉníusỉons íor 
tennỉnaỉ paỉn conưol: a reoospectíve rcview. Drug Intell Ợin Pharm 
1986; 20: 968-72. •

4. Drexel H. Long-tcrm continuous subcutaneous and ỉntravenous opioid 
ỉnỉusions. Lanat 1991; 337: 979.

5. Hindsholm KB. t í  a i  Contìnuous subcutaneous ỉnhisỉon of morphinc— 
an  aỉtemaổve to extrađuraỉ morphỉne ỉo r postopcradve pain relỉeỉ. Br J  
Anaesth 1993; 71: 580-2.

INTRA-ARĨKULAR ROUTE. Intra-articular ữỹection of morphine 
into the knee at the end of arthroscopy has been reported 
to provide some degree of postoperative pain relief;u  such 
pain relieí may be more pronounced than that produced

The Symbol t  denotes a preparation no longer actively marketed The Symbol 0  denotes a substance vvhose use may be restricted in certain sports (see p. viii)
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by the same dose given intravenously1 or intramuscu- 
lariy.2 The eííect appears to be due to the actỉon of mor- 
phine on peripheral opioid receptors2 although a systemic 
ẽffect has no t been completely exduded.1

There have been conỉlìcting results-on w hether addition 
of nioiphine to  inưa-articular bupivacaine improves 
analgesia3-4 and a systematic review3 conduded that from 
the few well-controlled studies there was no evidence of an 
added analgesic effect of morphine compared with saline 
alone.

Doses of m orphine reported to  have been injected intra- 
aiticularly have ranged hom  1 to lOmg.

1. Gupta A, tí  aỉ. À  systematíc rcview oỉ the perỉpheral anaỉgesỉc eữects of 
ỉm raartỉcuỉar m oiphine. A ntah Anaỉg 2001; 9$: 761-70.

2. RaJ N, tí  ai. Comparison oỉ the anaỉgesỉc eữỉcacy and plasma 
concentratỉons of high-dose imra-articular and intramuscular morphine 
for knee arthroscopy. Eur J Ánatsthaioỉ 2004; 21: 932-7.

3. Laurent s c  t í  ai. Addỉtion of morphỉne to intra-artỉcular bupỉvacaine 
does no t improve analgesỉa aỉter day-case arthroscopy. Br J  Anaesth 
1994; 72: 170-3.

4. Heỉne MF, t í  a i  Intra-artícuỉar m otphỉne aher arthroscopic knee 
operatỉon. Br J  Anaesth 1994; 73: 413-13.

5. Rosseland LA. No evidence for anaTgesic efĩect of imra-artỉcular 
m orphine after knee arthroscopy: a quaỉitatỉve systcmatic review. Reg 
Anesth Pain M td  2003; 30:83-98 .

MTRANASAl ROƯTE. An intranasal íormulation of morphine 
has been investigated for the relieí of acute pain.

INTRASPINAi ROUTE. Morphine is given epidurally and 
intrathecally to relieve both acute and chronic pain. How- 
ever, revievvs on the role of spinal opioids have generally 
conduded that they should be reserved for pain not con- 
ưolled by more conventional routes.1"3 When converting 
ừom conventional routes it has been suggested that 1 % of 
the total daily dose could be tried as the daily inưathecal 
dose and 10% as the epidural dose.3 Conversion from 
intrathecaỉ to oral dosage has also been investigated.4

Inưathecal m orphine may be delivered contìnuously Via 
an ìmplanted programmable ínỉusion pump for the long- 
term m anagement of chronic non-malignant and cancer 
pain.

See also Patient-controlled Analgesia, belovv.
1. Anonymous. Spinal opiatcs revisited. Lmcct 1986; i: 655-6.
2. Gustaísson 12. VVíesenteld-Haỉlỉn z. Spinal opioíd analgesỉa: a criiical 

update. Drugs 1988; 38: 597-603.
3. McQuay KI. Opioidỉ in d iron ic  pain. BrJ Anaath 1989; 63; 213-26.
4 . Sylvester RK. t t  aL The converaon chalienge: {rom inưathecaỉ 10 oral 

m orphine. Am J  Hosp Palliat Can 2004; 21: 143-7.

PAĨlENT<ONTROUED ANALGBSIA Morphine is one of the most 
ừequently used opioid analgesics for patient-controlled 
analgesia (see p. 5.3). Most experience has been with the 
intravenous route, but the inưamuscular, subcutaneous, 
oral, pulmonary, and epidural1 routes have also been 
used. Reasonable initíal settingỉ recommended for intra- 
venous use have been a demand dose of 1 to 2 mg of mor- 
phine sulĩate (or ỉts equivalent) and a lockout interval of 5 
to 10 minutes.2

1. Sjõstrõm s, tí aỉ. Patiem-comrolled anaỉgesia wiih extraduraỉ morphine 
or pethiđine. B r J  Anaesứt 1988; 60: 358-66.

2. Grass JA. Patient-conơoUed anaỉgesia. Anesỉh Analg 2005; 101 (suppl); 
S44-S61.

PUIMONAKY ROt/TE For reíerence to the use of nebulised 
morphine see Dyspnoea, belovv.

TOPICAL ROƯĨE M orphine has been applied topically for 
local analgesia in oral mucositis1-2 and cutaneous ulcer- 
ation3'6 induding epideimolysis bullosa.7

1. Cerchỉettỉ LC, t í  ai. H ữea o( topical morphine ỉor mucositỉs-associaied 
paỉn followiDg concomitant cbemoradioiherapy íor head and neck 
caróaom a. Caruxr 2000; 95: 2230-6. Correcrion. ibid. 2003; 97: ỉ 137.

2. Cerchietcỉ L. M orphlne mouthwashes for painíul mucosiiis. Support Can 
C a m  2007; 15: 115-16.

3. Twỉlỉman RK, tt  ai. Treatment of paỉnhtỉ sldn uicers vvith topiral opioids. 
J  Pain Symptom Menagt 1999; 17: 288-92.

4. Krajnik M. t í  ai. Potential uses of topical opỉoids in paỉlỉative care-report 
ot 6  cases. Pđin 1999; 80 :121-5 .

5. Zeppetella Ga tí al. Anaỉgesỉc eữỉcacy oí morphine appiỉed topically to 
painỉul uỉcers. J  Paiỉt Symptom Managt 2003; 25: 555-8.

6. Zeppeteỉỉa G, Rỉbẹỉro MDC. M oiphine In Intrasỉte gel applied lopically lo 
paỉiữuỉ ulcers. J  Pain Symptom Managt 2005; 29: 118-19.

7. W atterson Ga t í  aỉ. Períphenỉ opioids ỉn ỉnRammatory pain. A nh  Dừ 
Odỉắ 2004; 89: 679-81.

AdmimstriaHon in dùldren. Opioid analgesics are used in 
chiỉdren in  the management of moderate to severe paìn  
(see p. 5.2); moiphine is the most widely used opioid for 
severe paỉn in  children and is the Standard agaỉnst vvhich 
other opioids are compared. Morphũie may be given to 
children requiiing acute analgesia as a result of surgery or 
invasive procedures. It may also be given ÍO I chronic 
non-malignant pain and is the opioid of choice for the oral 
tteatm ent of severe pain in palllative care. Its analgesic 
and sedative properties are useful in the management of 
children in intensive care (see p. 1033.1); morphine is 
considered to be a more rational choice than íentanyl in 
settings where long-term iníusions are required. Respứ- 
atory depression with morphíne treatment is a risk in all 
children; however, neonates (and particularly those vvho 
are breathing spontaneously) may have an enhanced sus- 
ceptíbility because of the pharmacokinetic diHerences oỉ 
morphine in this age group (see p. 96.2).

The following initia] doses are recommended by the 
BNFC according to age; doses should thereafter be adjusted 
according to response:
By subcutaneous injectioti:

• neonates: lOOmicrograms/kg every 6 houn
• 1 to 6 months: 100 to 200micrograms/kg every 6 

hours
• 6 months to 2 years: 100 to 200 micrograms/kg everý 

4 hours
• 2 to 12 years: 200 micrograms/kg every 4 hours
• 12 to 18 years; 2.5 to lõm g every 4 hôurs 

By inừavenous injtction over at least 5 minutes:
• neonates: 50 micrograms/kg every 6 hours
• 1 to 6 months: lOOmicrograms/kg every 6 houn
• 6 months to 12 years: lOOmỉcrograms/kg every 4 

hours
• 12 to 18 years: 5 mg every 4 hours

The ỉollovving doses given by slovv intravenous inịection are 
suggested as loading doses for continuous intravenous infusion:

• neonates: 50 micrograms/kg
• 1 month to 12 years: lOOmiCTOgrams/kg
• 12 to 18 years: 5mg

The loading dose may be (ollovved by an iníusion given as 
follows:

• neonates: 5 to 20 micrograms/kg per hour
• 1 to 6 months; 10 to 30micrograms/kg per hour
• 6 months to 18 years: 20 to 30mĨCTOgrams/kg per 

hour
By mouth or rectum:

• 1 to 3 months: 50 to 100 micrograms/kg every 4 hours
• 3 to 6 months: 100 to 150 micrograms/kg every 4 

hours
• 6 to 12 months: 200 micrograms/kg every 4 hours
• 1 to 12 years: 200 to 300 micrograms/kg every 4 hours
• 12 to 18 years: 5 to lOmg every 4 hours

In palliative care, modihed-release oral preparations may be 
used; they are given as a single daily dose or in 2 divided 
doses.
By continuous subcutanious inỊusion:

• 1 to 3 months: lOmiơograms/kg per hour
• 3 months to 18 years; 20 miCTOgrams/kg per hour 

IrUraspúĩữl doses of morphine that have been tried1 in 
children are as íollovvs:

• caudal epidural block, lOOmicrograms/kg
• thoradc or lumbar epỉdural block, 50 microgranis/kg
• intrathecal doses of 20 or 30 micrograms/kg have 

provided satisíaaory postoperative pain reliei but 
respiratory depression occurred in 10 and 25%, 
respectively

Guidelines2 ỉor analgesia in children in Accident and 
Emergency departments in the UK recommend the use of 
intravenous morphine as an altemative to, or aíter initial 
treatment vvith, intranasal diamorphìne for severe pain such 
as that associated vvith large bums, long bone Éracture or 
dislocatíon, appendiátis, or sickle-cell crisis, but it should be 
used with caution ií there is risk of depression of airvvay, 
breathing, or circulation.

In the UK, morphine is also used in the management of 
n e o n a ta l a b s tin en ce  sy n d ro m e  (p. 110.ĩ)  under 
specialist supervision. The BSFC recommends an initial 
oral dose o( 40 mÍCTOgrams/kg (increase dose ư necessary) 
every 4 hours untíl symptoms are conơolled; the dosage 
ỉreqũency should be redũced gradually over 6 to 10 days 
until a dose of 40 micrograms/kg once daily is achieved after 
whlch the drug should be stopped.

ỉ. Uoyd-Thomas AR. Paừi management in paediaulc patỉents. BrJ Ananth  
1990; 64: 85-104.

2. The Coỉỉege oi Emergency Medictne. Best p ra a k e  guideline: manage- 
m ent oí paỉn in children (issued July 2013). Avaỉlabỉe ai: http://secure. 
co llem ergencym ed .ac .uk /asp /docum ertt.asp7 ID s4682  (accessed 
11/12/13)

Cancer pain. Morphine ỉs the opioid oỉ choice ỉor mođer- 
ate to severe cancer pain (p. 7.1); guidelines for its use 
issued by the European Assodation for Palliative Care1 
indude:
• the optimal route íor use is orally. For best eữect, both 

immediate-release (for dose tiưation) and modilied- 
release (for míúntenance) dosage forms are required

• the simplest method of dose titration is vvith únmediate- 
release morphine dosage every 4 hours, and the same 
dose for breakthxough pain. This 'rescue dose' may be 
given as olten as required, up to hourly. The total daily 
dose of morphine should be revievved each day and the 
regular dose adjusted to take into account the amount 
needed íor breakthrough pain

• if pain retum s consistently before the next dose is due 
the regular dose should be íncreased. Immediate-release 
ỉormulatìons do not generally need to be given more 
often than every 4 hours, and modiíied-release Products 
should be given according to the intended duration oí the 
preparation (usually every 12 or 24 hours). Padents 
stabilised on regular oral morphine require continued 
access to a rescue dose for breakthrough pain

• ư an immediate-release ỉormulation of morphine is not 
available and ơeatm ent is started with modihed-release

morphine, changes to the regular dose should not be 
mađe more often than every 48 hours, which means that 
dose tíưation will be prolonged

• íor patients taking immediate-release morphine pre- 
parations every 4 hours, a double dose at bedtime is 
eííective to prevent pain disturbing sleep

• ư patients are unãble to take morphine orally the 
preíerred altemative route is subcutaneous. There is no 
indication for intramuscular morphỉne ỉor cancer pain 
since subcutaneous dosage is simpler and less painhil

• w hen converting dosage, the relative potency of oral to 
subcutaneous morphine is between about 1:2 and 1:3, so 
20 to  30 mg oỉ oral morphine is equianalgesic to 10 mg by 
subcutaneous ữỹection

• in patỉents who need continuous parenteral morphine 
the preíerred route is by subcutaneous íníusion. 
Hovvever, inơavenous inhision may be preíerred:
in patients who aỉready have an indvvelling intravenous 
line
in those vvith generalised oedema
if erythema, soreness, or sterile abscess develop during
subcutaneous dosage
in patients with coagulation disorders
where peripheral drculation is poor

• when converting dosage, the relative potency of oral 10 
intravenous moiphine is also betvveen about 1:2 and 1:3

• the buccal, sublingual, and nebulised routes of 
administration are not recommended in the absence of 
evidence for clinical advantage over more usual routes

• a small proportion oỉ patients develop intolerable adverse 
eííects with oral morphine (with adjuvant non-opioid 
analgesics as appropriate) before achieving adequate 
pain relieí. In such patients a change to an altemative 
opioid, or a change in the route should be considered. 
Aỉthough svvitching between opioids complicates pain 
management. adequate pain reliel for some may depend 
on the use of altemative drugs, the use of intraspinal 
routes, or non-drug methods of pain control

Similar recommendations are given in guidelines issued by 
the u s  National Comprehensive Cancer Network.2

1. Hanks GW, tí  a i  Expen Working Group oí the Research Network oĩ ihe 
European Assodatỉon for Palliative Care. Morphine and aliem ative 
opioids ỉn cancer pain: the EAPC recommcndations. BrJ Cancer 2001; 84: 
587-93.

2. National Comprehensive Cancer Netvvork. Clỉnical praaice guidelines ỉn 
oncology: adult cancer pain (versíon 1.2010). Avaỉlable at: hirp://www. 
nccn.org/proícssionaIs/physicianjls/PDF/pain.|>dí (accessed 02/08/10)

Dyspnoea. In the ưeatment of dyspnoea (p. 108.3), doses 
of morphine tend to be smaller than those used for pain 
relieí. Morphine hydrochloride or sulíate may be given as 
an oral solution in carefully titrated doses, starting at a 
dose of 5mg every 4 hours; as little as 2.5mg every 4 
hours may be suffident (or opioid-naive patients.1 In 
acute pulmonary oedema, 5 to lOmg may be given by 
slow intravenous injection. In patients already receiving 
morphine fot pain relieí the íollovving doses have been 
suggested:2
• mild dyspnoea: 25 to 50% of usual analgesic dose
• moderate dyspnoea: 50 to 100% of usual analgesic dose
• severe dyspnoea: 100% or more of usual analgesic dose 
Patients have also obtained relief ừom subcutaneous 
injection.3

Although it has been reported that a lovv dose of 
nebulised morphine (mean dose 1.7 mg) improved exercise 
endurance in patients with dyspnoea due to advanced 
chronic lung disease,4 several subsequent studies5'7 have 
íailed to obtain signiíicant improvements vvith doses up to 
40 mg. It is considered that current evidence does not 
support the use of nebulised morphine for breathless- 
ness.1-*'10 Furthermore, bronchospasm can be a problem, 
particularly at high doses, and there is no consensus on the 
optimal dose, schedule, or method of dose titration.

1. Davis c, Percy G. Bnathlessncss, cough. and other respiiatory problems. 
In: Fallon M, Hanks G. eds. ABC of paUiativt can. 2nd ed. London: BMJ 
Pubỉúhỉng Group, 2006: 13-16.

2. Twycross R, VVllcock A. Pallĩaiivc Can ĩennulary. 3rd ed. Nottingham.
I PaUỉatìvediugs.com Ltd, 2007; 280.
3. Bruera E. a  aì. Subcutaneous raorphine íor dyspnca in cancer paiients. 

A m  lĩtíem Mid  1993; 119; 906-7.
4. Young IH, t í  ai. Eííccĩ oi ỉow dose ncbulised morphỉne on exercỉse 

endurance in patients vvith chronic lung dỉsease. Tharax 1989; 44; 387- 
90.

5. Beautord w . a  al. BSects of nebuliaed m orphĩnc sullate on the  exerdse 
tolerance of the vendlatory limited COPD paiientỉ. Chat 1993; 104:175- 
8.

6. Noseda A. tí  al. Dìsablưig dyspnoea ỉn patients with advanced disease: 
ladc of effea of nebulixed m otphìne. E u rR a p irJ  1997; 10: 1079-83.

7. Jankelson D, tí  aỉ. Lack oỉ e ỉĩe a  oi high doses of ỉnhaled m oiphine on 
exerdse endurance in chronic obstrucúve pulmonary dúease. Eur Rcspir 
i  1997; 10: 2270-4.

8. Polosa R. t í  al. Nebulised morphine for severe íntetstíiial lung disease. 
Availabỉe ỉn The Cochrane Database of Systematic Revì«rws; Issue 3. 
Chichesien John  Wiley; 2002 (accessed 26/06/08).

9. Foral PA. t í  aỉ. Nebulixed opioids use ỉn COPD. Chat 2004; 125: 691—4.
10. Brown SJ, t ía l .Nebulixed morphine to rre lle ío f dyspnea d u e to  chronic 

lung disease. A m  Phamacothn  2005; 39: 1088-92.

Dependence and W ithdrawal
As for Opioid Analgesics. p. 109.1.

All cross-reíerences reíer to entries in Volume A
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Dependence associated with motphine and dosely 
related p-agonists appears to result in more severe 
withdrawal symptoms than that assodated wlth K-receptor 
agonists. With morphine, withdrawal symptoms usually 
begin vvithin a few hours, reach a peak within 36 to 72 
hours, and then gradualiy subside.

M orphine is used for substitution therapy in the 
m anagem ent of neonatal abstinence syndrome (see 
Administration in Children, p. 94.1).

Adverse Effeđs and Treatment
As for Opioid Analgesics in general, p. 110.1.
Reíerences.

1 . C hem y N, tí  ai. Sưategỉes to manage th e  ạdverse ettects of oral 
m orphine: an  evỉdeoce-based repon. J  CIÌTt Oncoỉ 2001; 19:2542-54.

Effeds on the cardiovascuiar System. Fot a reíeience to 
the eSects of morphine on histạmine release compared 
w ith some other opioids, see under Pethidine, p. 122.3.

Effeds on the musdes. Severe rectovaginal spasms that 
occurred in  a patient given intrathecal morphine' were 
successíully corữrolled w ith midazolam.

1. íittre ũ  RA, et aỉ. Muscle spasms assodated w ỉth ỉmrathecal morphine 
therapy: ưeatm ent wỉth midazoỉam. Qbt Pharm 1992; H :  57-9.

Effects on the nervous System. Myocỉonus, oíten asso- 
tíated w ith hyperalgesia, has been reported in  patients 
w ith advanced maỉignant disease tteated with mor- 
phine.1'5 It appears to be uncommon with typical oral 
doses of morphme and is more òlten assódated with high 
intravenous and spinal doses. Nẹuroexdtatory metabolites 
of morphine are often implicated in  the development of 
m yodonus;1 0  however, other possible mechanisms such 
as dnig interactions cannot be ruled out.4"4

It has been reported that myodonus induced by 
morphine can be successíully controlled using a beiưodia- 
zepine such as midazolam.7 Indeed. some researchers* 
consider benzodiazepines to  be the drugs of choice: 
donazepam, diazepam, and lorazepam were most fre- 
quently used. Danưolene5'3 and gabapentín’ have also been 
tríed.

1. Potter JM . et a i  Myoclonus assodated with treatm enỉ w ỉth bỉgh doses ol 
m oiphỉne: the role of supplementaỉ drugs. B M J1989; 299: 150-3.

2. Gỉare PA, et ai. Normorphine. a neurotoxic metaboỉỉte? Lancet ỉ  990; 335: 
725-6.

3. De C onno F, et aỉ. Hyperaỉgesỉa and  m yodonus with ỉntratiiecai inhỉsion 
oỉ hỉgh-dose morphỉne. Paừi 1992; 47: 337-9.

4. Sj0gren  p, et aỉ. Hyperaỉgesia and  m yodonus in  tenniDal cancer patìents 
created vvith condnuous ỉntravenous morphine. Pain 1993; 55: 93-7.

5. M ercadam e s. Pathophysỉoỉogy and treatm ent of opỉoid-reỉated 
m yodonus in cancer pâtlena. Ptun 1998; 74: 5-9.

6. Q uinn N. M yodonus assoóated wỉth high doses of morphine. BM Jl 989; 
299: 683—4.

7. Holdsvvorth MT, et al. Continuous mỉdaxoỉam inỉusỉon ỉor the 
m anagem ent oí morphỉne-induced m yodonus. Á m  Pharmacơther 
1995: 29: 25-9.

8. Pcriỉs DJ. Conưotling myodonus aher high-dosage morphine ỉnỉuàons. 
Am J  Heaith-Syst Phãrm 1999; 56: 1009-10.

9. M ercadante s, t í  a l  Gabapentín ỉor opioid-relaíed myoclonui ỉn cancer 
patients. Sưpport Care Catừer 2001; 9:205—6.

Precautions
As ÍOT Opioid Analgesics in general, p. 110.3.

Biliary-tract disorders. See under Precautíons oỉ Opioid 
Analgesics, p. 111.1.

Breast feeding. Measurable blood concentrations of mor- 
phlne have been detected in 2 breast-fed iníants whose 
mothers received oral or intrathecal morphine during and 
aíter their pregnandes; however, no adverse effects vvere 
reported in either of these iníants.1-2 In a group of 7 
women given patient-conơolled analgesia vvith intra- 
venous morphine aíter caesarean delivery, the concentra- 
tions of morphine and íts metabolite morphine-6 glucuro- 
nide in the colostrum vvere íound to be very small.3 
Although no iníants were breast fed during the study, it 
was considered that the eữects of matemal morphine on 
breast-fed iníants would be neglígibỉe.3 The American 
Academy of Pediatrics4 also States that the use of mor- 
phine Is usually compatible with breast íeeding.

1. Robicux ỉ, tí  ai. Morphine excretỉon ỉn breast mỉUc and resultant 
exposure oỉ a nurdng  inỉant. J  Ton cơ/ Clin Toxieoỉ 1990; 28: 365-70.

2. O beriander 77, t í  ai. Prenataỉ and breast milk m oiphỉne exposure 
ỉolỉovvỉng m atem aỉ imrathecaỉ morphỉne treatmenc. J  Hum Laa 2000; 
16: 137-42.

3. Baka N-E, t í  al. Coỉostrum  m orphỉne concentratỉons duríng 
postcesarean Inưavcnous patient-controlỉed anaỉgesỉa. Anesth AnaỈỊ 
2002 ;9 4 :1 5 4 -7 .

4. American Academy of Pediatrics. The transỉer oỉ dnigs and o ther 
Chemicals ỉnto hum an mỉlk. Pediatrừs 2001; 108:776-89. [Retired May 
2010] Correccỉon. ibid.; 1029. Also avaỉlable at: http://aappolỉcy. 
aappúblỉcatỉons.org/cgi/contem/ỉuỉỉ/peđỉatrics% 3bl08/3/776 {ãccessed 
26/06/08)

Hepatic impoirment. In view oỉ its hepatic mêtabolism, 
caũtion is generally advised when givmg morphine to 
patients w ith hepatic impaữment (but see under Pharma- 
cokinetỉcs, p. 96.3). The BNF advises that use should be

avoided or the dose reduced because of the risk o£ predpi- 
tating a coma. Hovvever, it has also been noted that many 
patients w ith hepatìc impairment tolerate morphine well. 
Others have considered that severe hepatíc impairment 
may affect morphine metabolism but less severe impair- 
m ent does not.1

The mean eliminatíon haU-Uíe oỉ morphine in  12 
patients vvith drrhosis was almost twice that in 10 heaỉthy 
subjects aíter administration oỉ a modiRed-release oral 
morphine preparation (MST-Continus; Napp, UK) and peak 
serum concentrations were almost three times as high.2 
Patients w ith drrhosis had a greater degree oỉ sedatíon but 
none developed encephalopathy. It was recommended that 
the dose for mo<Hfied-release preparations should be 
reduced and that it be given less often when patients have 
drrhosis.

In a later study3 15 patients with liver cancer were given 
the same oral morphine preparation and compared wìth 10 
healthy subjects from the previous study; the area under the 
se rum concentration-time curve of morphine was increased 
three- to ỉouríold in  those with cancer. The elimination 
haU-Uỉe of moiphine was also prolonged in padents w ith 
primary cancer w hen compared with healthy ,subjects and 
those with secondary metastatic disease. Adverse eỉíects 
were more hequent in the prlmary cancer group and 
induded 2 casẽs of respiratory depression; the authors 
commented that altered blood-brain transportation may 
have been partly responsible for such effects.

1. Tvvycross R, Wilcock A. Paiĩiatìve Can Pormuỉarỵ. 3rd ed. Notdngham, 
Paỉủativedrugs.com Ltd, 2007: 274.

2. Kotb HIM, t í  ai. Phannacolổnetỉcs of controlỉed reĩease morphỉne (MST) 
ỉn patíents w ith liver dnhosỉs. Br J  Anaesth 1997; 79: 804-6.

3. Kotb HĨM. t í  ai. Phannacoỉđnetícs o i  controỉỉed reỉease m orphỉne (MSTỊ 
ùì padents w ith lỉver cardnom a. Br J  Anaath  2005; 94: 95-9.

Phaeochromocytoma. Morphine and some other opioids 
can induce the release of endògenous histamine and 
thereby stimulate catecholamine release raaking them  
unsuitable for use in patients with phaeochromocytoma. 
For íurther detaíỉs, see p. 111.2.

Potphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centte (NAPOS) and 
the Poiphyrỉa Cenơe Sweden, dassiSes morphine as not 
porphyrinogenic; it may be used as a drug of fint choice 
and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Available ac  hữp:/Jwww. 
drugs-porphyria.org (accessed 22/10/11)

Renal impairment. Severe and prolonged respiratory 
depression has occurred in patients with renal impairment 
given morphine. Toxidty in 3 such patíents was attributed 
to the accumulation of the active metabolite motphine-6- 
glucuronide.1 Plasma concenưations of this metabolite 
were found2 to be ten times higher than normal in a 7- 
year-old girl with haemolytic uraemic synđrome given 
morphine intravenously although the haIf-Ufe of mor- 
phine was also prolonged. Plasma concentrations of mor- 
phine-6-glucuronide were also reponed3 to be persistently 
increased 19 days after stopping morphine by intravenous 
inỉusion in a 17-year-old girl with normal renal hinction. 
The authors oỉ the report suggested that alterations in 
bowel flora aíter antibaaerial therapy or inhibition of 
morphine-3-glucuronide glucuronidation by lorazepam 
might be responsible. It has also been reported4 that accu- 
mulation of morphine can occur in renal ỉailure, although 
to a lesser extern than accumulation of metabolites (see 
also under Pharmacokinetics, p. 96.3).

1. Osboroe RJ, tí  a i  Morphine imoxication ỉn renaỉ íailure: the role oỉ 
morphỉne-6-glucuronide. BMJ 1986: 292: 1548-9.

2. Hasselsơõm J, tí  al. Long lasting rcspiratory depressỉon induced by 
CTìOrphine-6-glucuronide? Br J  Ciirt Pharmaal 1989; 27: 515-18.

3. Calleja MA, et a i  Persisỉently Incrcased morphine-6-gỉucuronide
concenưadocis. Br J  Anaesth  1990; 64: 649.

4. Osbome R, tí ai. The pharmacokineùcs o( morphine and m orphíne 
glucuronides in kỉdney ỉaiỉure. Clin Pharmacoỉ Thcr 1993; 54: 158-67.

Interactions
For interactions assodated with opioid analgesics, see
p. 111.2.

u s  l ic e n se d  p ro d u c t  in ío rm a t io n  fo r  so m e  o n c e -d a ily  
m o d iE e d -re le a se  p re p a ra tio n s  o f  m o rp h in e  s u lta te  S tates 
th a t  p a tie n ts  m u s t  n o t  in g es t alcohoU  in d u đ in g  a lc o h o l-  
c o n ta in in g  m e d ỉd n e s ,  a t  th e  sa m e  t ìm e  d u e  to  th e  r is k  o f 
ra p id  re le a se  a n d  a b so rp tio n  o f  a  p o te n tía l ly  ỉa ta l  d o se  o ỉ  
m o ip h in e ;  ỉn-viừa s tu d ie s  sh o w e d  th a t  a lc o h o l a c c e le ra te d  
th e  re le a se  o f  m o rp h in e .

For reíerences to mýodonus assodated vvith moiphine 
and the concuưent usẽ of other drugs, see EHects on the 
Nervous System under Adverse EHects, above.

Antibaderials. Potent enzyme inducer rifampidn can 
reduce the serum concenưatíon of morphine and decrease 
its anaỉgesic eữecu1 induction of the enzymes responsible

for conversion of morphine to the active glucuronide 
metabolite did not seem to occur.

1. Fromm MF, tí  ai. Loss of anaỉgesỉc eữeci o í morphỉne due to 
coadmỉnỉstration of riỉampỉn. Pain 1997; 72 :261-7.

Benzodiazepines. An additive sedative effen is to be 
expeaed between opioid analgesics and benzodiazepines 
and has been reported with morphine and mừUaoừtm.1

For reíerence to a suggestion that ừrrazepam may inhibit 
m orphine-3-glucuronide glucuronidation, see Renal 
Impairment under Precautions, above.

1. Tverskoy M,a a l .  Midazolam-moipbine sedative ỉnteractton In patients. 
Anesth ÀttalỊ 1989; 68: 282-3.

Gsapride. Plasma concentratìons of morphine have been 
increased by oral đsapride.1

1. Rovvbotham DJ, n  al. EBect o t dsapride oa morphine absorpnon aítcr 
oral admừliscrarion o ỉ  suslaùlcd-rcicasc m oiphine. Br J  Anaesth 1991; 
67: 421-5.

Histamine H2*antagonists. See under Opioid Analgesics, 
p. 111.3.

Local anaesiheHcs. Prior use of epiduraỉ chloroprocaine, 
when compared w ith lidocaỉne, has been reported to 
reduce the duratìon* and eíHcacy2 of epidural morphine 
analgesia. However, a later study3 ỉound no such eHects; 
the authors suggested that Sndings from the previons 2 
studies vvere due to breakthrough pain caused by the early 
resolutìon of chỉoroprocaine anaesthesia occurring beíore 
the maximum onset of morphine analgesia.

1. Eỉscnach JC. el aL EB ea of prior anesthetíc solutíon on cpidu.aỉ 
morphine analgesia. Antsth AitaÌỊ 1991; 73: 119-23.

2. Karambelkar DJ, R am anathan s. 2-Chloroprocaine anugoniam  of 
epidural morphine analgeãa. Acta Aiuathtsiol Scand 1997; 41: 774-8. .

3. Hess PE. tí ứỉ. Chỉoroprocaỉne m ay not aílcct epidural morphine ỉor 
posicesarean deỉỉvery anaỉgesỉa. J  Cìin Anath  2006; 18: 29-33.

Metoclopramide. The eHects of metoclopramide on mor- 
phine háve induded an increased rate oí onset and degree 
of sedatỉon when oral metodopramide was given with 
modìhed-release morphine1 and antagonism of the effects 
of raotphine on gastric emptying by intravenous metodo- 
pramide.2

1. Manara AR. tì  ai. The eữect of metodopramỉde on  the absotptíon of oral 
comroỉled reỉease motphỉne. B r J ơ in  Pharmứtal 1988: 25: 518-21.

2. McNeill MJ. a  a i  Effcct oí iv metoclopramide on gastric emptying alter 
opioid premedication. B rJ  Anaath  1990; 64 :430-2 .

Tricyciic antidepressanis. Both clơmipramine and amitripty- 
line signiScantly increased the plasma availability of mor- 
phine when given to cancer patients taking oral morphine 
solutìon.1 It was noted however that the potentiation of 
the analgesic eữects of morphine by these drugs might not 
be conữned to increaseđ bioavaUability of morphine; the 

.. dos£ of tricydic to use w ith motphine in  the treatment of 
cancer pain should be deddeđ by dinical evaluation rather 
than by pharmacokinetic data.

I . Ventahidda V, tí  ai. Antỉdepressants increase bioavailabiỉỉty of m orphine 
ỉn canoer patícnts. Lanctí 1987; L 1204.

Pharmacokinetics
Morphine salts are vvell absorbed bom the gastrointestinal 
tra a  but have poor oral bioavailability since they undergo 
extensive first-pass metabolism in the liver and gut. After 
subcutaneous or intramuscular injection morphine is 
readily absorbed into the blood. The majority of a dose of 
morphine is conjugated with glucuronic acid in the lỉver and 
gut to produce morphine-3-glucuronide and morphine-6- 
glucuronide. The latter is considered to contribute to the 
analgesic effea of morphine, espeđally with repeated oral 
doses. Morphine-3-glucuronide on the other hand can 
antagonise the analgesic action and might be responsible íor 
the paradoxical pain seen in  some patients given morphine. 
Other aaive metabolites include normorphine, codeine, 
and morphine ethereal sulíate. Enterohepatic drculation 
probably occurs. Morphine is distributed throughout the 
body but mainly ỉn the kidneys, liver, lungs, and spleen, 
vvith lower concentrations in the brain and musdes. 
Morphine crosses the blood-brain barrier less readily than 
more lipid-soluble opioids such as diamoiphine, but it has 
been detected in the CSF as have its highly polar metabolites 
morphine-3-glucuronide and morphine-6-glucuronide. 
Morphine diỉhises across the placenta and traces also 
appear in breast milk and svveat. About 35% is protein 
bound. Mean plasma elimination haư-lives of about 2 hours 
for morphine and 2.4 to 6.7 hours for morphine-3- 
glucuronide have been reported.

Up to 10% of a dose of mòrphine may eventually be 
excreted, as conịugates, through the bile into the ỉaeces. The 
remaỉnder is excreted in the uríne, mainly as conjụgates. 
About 90% of total morphine is excreted in  24 hours with 
traces in urine for 48 hours or rnore.

Much has been published on the metabolism and 
disposition of morphine and its relevance to thẹ dinical use 
of moiphine, in parúcular the analgesic effect oỉ repeated 
oral doses and the relative potency oí oral to parenteral
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doses. There has been uncertainty as to the contributions in 
man of ũrst-pass metabolism in the liver and gut,1"4 the 
possible role of renal metabolism,14'4 the analgesic activity 
and dinical importance of the metabolite moiphine-6- 
glucuronide,2-7’21 and enterohepatic circulation.2-’ There 
has àlso been interest in the eHects of the metabolite
morphine-3-glucuronide.19’22'24

1. Hanks GW. À hem e GW. M orphine Tnetabolism: does the  renal 
hypothesis hold vvater? Lanctí 1985; Ỉỉ 221-2.

2 . Hanks GW, t í  ai. Explanation íor poiency of repeated oral doses of 
m orphine? Lancet 1987; iỉi 723-5.

3. Moôre RA. t í  aĩ. op ỉate  metabolism and excretỉon. Baìlliera cỉin 
Anaathesâi 1987; 1: 829-58.

4. Bodenham A. t í  al. Extrahepatic m orphìne raetabolỉsm ỉn m an durìng 
the anhepatic phase of orthotopỉc liver transplanuiion. Br J  Anaesth 
1989; 63: 380-4.

5. McQuay H, M oore A. Metaboỉism of narcotics. BMJ 1984; 288: 237.
6. Moore A. t í  a i  M orphine kỉnerỉcs duríng and afier renal transplamaúon. 

ơ in  Pharmacoỉ Ther 1984; 35: 641-5.
7. McQuay HJ, ei al. Potency of oral morphine. Lanctí 1987; 11: 1458-9.
8. Hanks GW, t í  al. Enterohepatỉc circulation of morphine. Lanctt 1988; ỉ: 

469.
9. Osbome R, t í  ai. Analgesỉc actỉvity of morphine-6-glucuronlde. Lanetí 

1988; !: 828.
ỈO. Hanks GW. W and PJ. Enterohepatỉc circulation of upiuid dnigy. ìs it 

dinically relevant in the treatm eni of canccr patients? Cỉin Phannacữkintí 
1989;17:65-8 .

1 ỉ .  Paul D. et al. Pharmacological charactcriiation o( morphine-6 p - 
giucuronide, a very pữtent m urphine metabolite. J  Pharmacol Exp Thtr 
1989; 251: 477-83.

12. Raima MH, tt  aỉ. Ànalgesic eíRcacy and CSF pharmacữkinetics oí 
ỉnưathecaỉ m oiphine-6-glucuronide: eomparíson vvứh morphine. B rJ  
Anaetík 1990; 64: 547-50.

13. Osbome R, tí  aỉ. MoTphine and meiaboỉite bchavior aỉter dUĩerem 
routes of m orphine admỉnisưation: demonstration oí the ỉmpỡrtance of 
the actlve meiabolite morphine-6-glucuronỉde. ơ in  Pharmacol Ther 
1990;47:12-19 .

14. McQuay HJ, etal. Oraỉ m orphine in cancer pain: inỉluences on morphine 
and metaboìite concentration. Cìin Phannaeol Ther 1990; 48: 236-44.
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ỉn heaỉthy volunteers. Br J  Anaesĩh 1991; 66: 103-7.

16. Portenoy RK. et ai. The metabolite morphỉne-6-gJucuronlde contributes 
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17. Thompson PL et ai. Respiratory depression ío!lowỉng morphỉne and 
m orphine-6-glucuronide in normal subjects. B r J ơ in  Pharmacoì 1995; 
40: 145-52.
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hiture? ơ in  Pharmacokinet 2001; 40 :485-99 .

19. Lu go RA. Kem SE. Clinỉcal pharmacokinetics oí morphine. J  Pain Pailiat 
Cart Pharmacother 2003; 16 (4); 5-18.

20. W ỉttwer E, Kem  SE. Role of morphine's metabolỉtes ỉn analgesia: 
concepcs and controversỉes. AAPS J  2006; 8: E348-E352.

21. van Dorp ELA. t t  a i  Morphine-6-glucuronide-. morphine's successor for 
postoperatỉve pain reỉỉeí? Anesth Analg 2006; 102: 1789-97.

22. Smỉth MT, t í  ai. M orphỉne- 3-gluajronide—a poient antagonist of 
morphinc anaỉgesia. Lift S á  1990; 47*. 579-85.

23. Morỉey JS, etal. Paradoxical pain. lanctt 1992; 340: 1045.
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Admimstralion. There have been many studies on the 
phannacokinetics of moiphine given by various routes 
and methods. These incỉude the buccal route (see below), 
modiĐed-release oral preparations,1-2 the rectal route,3-4 
the topical route,5 the pulmonary route,4’7 continuous 
subcutaneous compared vvith inơavenous inhision,’ and 
the imraspinal route.9' 13

Slow dural transter of morphine and its prolonged 
presence in the CSF appear to coưelate with its slow onset 
and long duration oi actìon by epidural and inưathecal 
ữỹection.14 ModiBed release epidural preparatìons have 
h n the r extended the duration of morphine.15 More Iipid- 
soluble opioids, such as diamoiphine and pethidứie, enter 
and Ieạve the CSF mọre rapídly than morphine.

The phaxmacokinctics of morphine given by 5 different 
routes—intravenous bolus ữỹection and oral, sublingual, 
buccah and modiSed-release buccal tablets—were stuđied14 
with particular reíerence to  morphine-6-glucuronide, the 
active metabolite. This metabolite occurred in large 
quantities aỉter intravenous doses and plasma concenưa- 
tíons rápidly exceeded those of morphine. Aíter oral doses 
morphine-6-glucuronide and moiphine-3-glucuronide 
were present in  quantities similar to those seen after 
intravenous moiphine; moiphine concetưrations in plasma 
were very low and the mean morphine-6-glucuronide to 
morphine area under the concentration-túne curve ratio 
was 9.7 to 1. There was delayed absorption vvith attenuation 
and delay of peak morphine and metabolite plasma 
concentratìons aíter sublingual or buccal dosage.

Compared with oral doses, concentrations of morphine 
were higher and those of its glucuronides lower when 
moiphine was given rectally,17 suggesting avoidance of flrst- 
pass metabolism.

Morphine was not absorbed systemically vvhen applied 
topically to ulcers although some absorption may occur 
w hen a large suríace area is involved.3

1. Pinnock CA, tí  ai. Absorptỉon of controlled release roorphỉne sulphate ỉn 
the immediate postoperative peĩỉod. Br J  Anaesth 1986; 38: 868-71.

2. Savarese JJ. t t  aỉ. Steady-state phamtacoldnetỉcs of conưolled release 
oral morphine suỉphate in heaỉtby subjects. ơ m  Pharmaakintt 1986; 11: 
505-10.

3. M oolenaar F. t í  ai. Drastic ỉmprovement in the rectal absorption pro&ỉe 
oỉ morphine ỉn man. Eur J  Cìin Pharmacot 1985; 29: 119-21.

4. Cole L. t í  aỉ. Further development of a m orphỉne hydrogel supposỉtory. 
B rJ  ơ m  Pharmaaol 1990; 30: 781-6.
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compared wỉth oraỉ morphlne ỉn healthy  subịects. Br J ơ ìn  Pharmacol 
1996; 41: 250-2.
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Pharmacoỉ Thtr 1984; 35: 40-3.
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abdominal surgery. Cỉin Pharmacotínet 1988; 14: 178-86.

14. Morgan M. The rational use of inrrathecal and extradural opioids. Br J  
Anattíh 1989; 63: 165-88.

15. Vlỉcusl ER. t í  aỉ. Pharmacoldnetỉcs of extended-release epidural 
morphine sulỉate: pooled analysis of six dinical studíes. Am J Heahh-Syst 
Pharm 2009; 66: 1020-30.

16. Osbome R, tí  a i  M orphine and metabolhe behavior a/ter diííerem 
routes of morphine admỉnistration: demonstration of the im ponance oỉ 
the active metabolỉte morphinc-6-g!ucuronỉde. ơ ín  Pharmacoỉ Ther 
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ị 17. B abul N, Darke AC. Diỉposition of m orphinc a n d  its glucuronide 
metaboUtes aíter oral and recial adminisn-avion. evìdenct of route 
speciíìdty. ơirt Phannaal Ther 1993; 54: 286-92.

BUCCAL ROUTĨ. Coníliaing results írom studies on buccal 
morphine may reflea diííerences in íormulation1 and 
hence absotption. Some2 reported equivalent analgesia 
with buccal and inlramuscular morphìne although others1 
found marked interíndỉvidual variability with mean peak 
serum concentrations of morphine some eight times lower 
after a buccal tablet than after an intramuscular injection 
and occurring a mean of 4 hours later. Morphine sulfate 
in aqueous solution has been reported to be moderately 
well absorbed írom the buccaỉ m ucosa/ Absolute bioavail- 
ability for morphine was estimated to be 23.8% aíter an 
oral solution, 22.4% after a modiỉied-release oral tablet 
(MST Conlinui; Napp. UK), and 20.2% after a modiíied- 
release buccal tablet. with peak plasma-morphine concen- 
trations at 45 minutes, 2.5 hours, and 6 hours, respec- 
tively; mean ratios of area under the plasma concentra- 
tíon-tứne curve for morphine-6-glucuronide to morphine 
in plasma were 11:1 aíter buccal and oral morphine com- 
pared with 2:1 for intravenous morphine.5 There was con- 
siderable inter-subject varíation in plasma concenơatíons 
of the morphine metabolites, morphine-3-glucuronide and 
morphine-6-glucuronide aíter buccal doses of morphine as 
a modihed-release íormulation.6 and lack of pain relief 
was subsequently reponed with this buccal íormulatìon.7 
Poor absorption of morphine from modihed-release buccal 
tablets when compared with intramuscular injection vvas 
also reported;* bittemess of the tablets, leading to their 
premature removal. and poor dissolution may have con- 
tributed.

1. Calvey TN, Williams NE. Pharmacokỉnetics of buccal morphine. Br J 
Anaesth 1990; 64: 256.

2. Bell MDD, tí  ai. Buccaỉ morphine—a new route íor analgesia? Lanctí 
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children. The pharmacokinetics of morphine in children 
are generally considered similar to those in adults;1-5 in 
both an elỉmìnation halídiỉe of about 2 hours has been 
reported after intravenous administration of morphine. In 
neonates, hovvever, cỉearance is generally reduced4"7 and 
pharmacokinetics are more variable.*"10 Studies7-11 have 
íound signihcantly higher plasma concentrations of mor- 
phine and a signiEcantly lower morphine-6-glucuronidế 
to morphine ratio in neonates w hen compared vvith older 
inỉants and children; however, the motphine-6-glucuro- 
nide to morphine-3-glucuronide ratio remains constant 
irrespective oi age.7 Elimination half-lives oí 6.7 and 
lOhours have been reported in term and preterm iníants, 
respectively aíter a single intravenous dose of morphine, 
with nearly 80% of the dose remaining unbound.* The 
reduced dearance, which is dependent on gestational age 
and birth vveight,12-13 and higher morphine concentrations 
are probably due to reduced metabolism in neonates as 
vvell as immature renal htnction: the capadty to conjugate 
morphine by glucuronidation is reduced in preterm

iníants,4'9-10 and some prem ature neonates may lack ứ  e 
capadty entirely.9
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The eldeHy. The pharmacokinetics of morphine were com 
pared1 in 7 healthy elderly (60 to 69 years) and 13 health; 
young (24 to  28 years) subjects. aher a single intravenou 
injection of morphine sulíate lOmg per 70 kg. Althougl 
the terminal rate of drug disappearance from plasma wa 
laster in the elderly group, apparent volume of distribu 
tion at steady State vvas about haif that of the young grouj 
and plasma dearance was reduced.

1. Owen JA. et aì. Age-related morphine kineiics. cìin Phannacoi Thtr 1983 
34: 364-8.

Hepotic impairmenh The liver is a major site of morphine 
metabolism and therefore hepatic impairment could be 
expected to a{fect elimination (see under Precautions, 
p. 95.1). There is some evidence that in drrhosis glucuro- 
nidation might be relatively spared compared with other 
metabolic processes and that some extrahepatic meiab- 
olism may occur. Several studies have served to illustrate 
these points:
• Hepatic extraction of morphìne was impaired in cirrhotic 

patients, but less than expected1
• Morphine metabolism was minimal during the anhepatic 

phase of liver ưansplantatìon, but increased markedly 
when the new liver was reperhised2

• Morphine metabolism vvas vinually complete aíter liver 
transplantation with only 4.5% unchanged morphine 
being exaeted  in the urine 24 hours aíter administra- 
tion3

• Morphine elimination was reduced when hepatic blood 
flow was impaired4

1. Crotty B, t í  al. Hepatic cxtraction of m orphine Ỉ5 impaired in drrhosis. 
EurJCỈm  Pharmacoỉ 1989; 36: 501-6.
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Renal impairment. Only a small amount oỉ morphine ís 
excreted unchanged in  the urine. There are conũicting 
reports of morphine accumulation in patỉents wỉth renal 
impaírment; some for,1*2 oứiers agaưist.3*5 It does seem 
clear though that m orphine metabolites accumulate in 
such patients5'9 ỉnduding those on peritoneal dialysis;10 
the halí-iưe of the active metabolite morphme-6-glucuro- 
nide was reported to be prolonged and its dearance 
reduced when morphine-6-glucuronide was given to 
patients w ith renal im pairm ent.11 Opioid intoxication12 
and a prolonged opioid e ỉfeau  in patients with renal fail- 
ure has been assodated with raorphine-6-gỉucuronide (see 
also under Precautions, p. 95.2).
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Preparatíons
Proprietary Preparatìons (details are given in Volume B)
Single-ingredient Preparations. Arg.: Algedol; Amidiaz; Ana- 
lmõrph; Duramorph; GNO; MST Continus; Neocalmans; Aus- 
traL: Anamorph; DepoDun Kapanol; Momex; MS Contin; MS 
Mono; Ordine; Sevredol; Austria: Compensan; Kapanot M- 
Dolor; Morapid; Mundidol; Oramorph; Substitol; Vendal' Betg.: 
Docmorữne-ị-; Kapanolt; MS Contin; MS Direct; Oramorph; 
Stellorphỉne; Braz.: Dimort Dolo Moíf; Morỉenii; Canad.: 
Doloral; Kadian; M-Eslon; MOS; MS Contin; MSIR; Statex; 
chữe: M-Eslon; Chitue. MeUeikang (H ÍÍO ; MS Contín (HÌÊ 
MM); shi Nl Kang Cz.: Efemorf; M-Eslọnt; MSI; MST
Continust; Sevredol; Slovalgmt; Vendal; Denhu: Contalgin; 
Depolan; Doltard; Malfin; Oramoiph; Fin.: Depolam Dolcontin; 
OTamoiph; Fr.: Actiskenatí; Kapdnolt; Moscontin; Oramorph; 
Sevredoi; Skenan; Ger.: Capros; Kapanolt; M-beta; M-long; M- 
Stađa; Morixont; Morph+; Morphántont; MSI; MSR; MST; 
Oramorph; Painbreak; Sevredol; Gr.: Mongol; MorScontín; 
MXL; Oramorph; Hong Rong: M-Eslont; MST Contínus; 
Hung.: M-Eslon; MST Continus; Sevredol; India: Duiamoi; 
Morcontin; Morf; Morphitroy; Indon.: MST Contìnus; IrL: 
Ethirfinf; MST Continus; MXL+; Oramorph; SevredoL Israel: 
MCR; MIR; MSPf; ItaL: MS Contin; Oramorph; Tldnant; 
Twice; Jpn: MS Condn; Malaysia: MST Contmus; Mex.: Ana- 
líin; Graten; Nettu: Kapanol; MS Contin; Oramorph; Sevredolt; 
Skenant; Norw.: Doicontin; Oramorph; NZ: kapanolt; LA 
Morpht; M-Eslon; RA Morph; Sevrcdol' Phũipp.: M-Dolort; 
Morin; MST Continus; Relimal; PoL: Doltard; MST Continus; 
Oramorph; Sevredol; Vendalt: PorL: Ethirfin+; Grumorph; 
MST; Oramorph; Sevredol; skenant; S-Afr.: MST Contínus; 
SRM-Rhotard; Singapore: MST Contínus; SRM-Rhotard; Sta- 
tex; Spain: Dolq; MST Contlnus; Oramoiph; Sevredol; ske- 
nanf; Zomorph; SwetL: Depolan; Dolconún; Oramorph; Su/ite: 
Kapanol; M-retard; MST Continus; Oramorph; Sevrc-Long; 
Sevredol; Thai.: Kapanol; MST Conúnus; Turk.: M-Eslon; Ven- 
dal; UK: DepoDun Rlnarine; Moiphgesic MST Continus; MXL; 
Oramorph; Rhotard; Sevredol; Zomorph; USA: Astramoiph; 
Avinza; DepoDun Duramoiph; Embeda; Inỉumoiph; Kadian; 
MS Contin; MSIR; Oramoiph; RMS; RoxanoL' Veneĩ.: MS Con- 
d n .

Mubi-ingredient Preparationa. china: Gan Han IrL:
Cyclimorph; Ital.: CardiostenoL' S.Afr.: Chloropect' Cydimorph; 
Enterodynet; Pectrolyte; SwetL: Spasmoíen; Switz.: Spasmo- 
sol+; UK: Collis Browne's; Collis' Browne's; Cydimorph; 
Diocalm Dual Actíon; Opazimes.
Pharmocopoeial Preparalions
BP 2014: chlorolonn and Morphine Tincture; Morphine and 
Atropine Injection; Morphine Sulphate Injectìon; Morphine 
Suppositones; Morphine Tablets; Prolonged-release Morphine 
Tabíets;
USP 36: Motphine Sulíate Extended-Release Capsules; Mor- 
phine Sulỉate Ihjection; Morphine Sulíace Suppositories.

Morpholine Salicytate
Moríoliinisalisylaaỉti; 'Móríolinsalicylaị; Morpholini Salicylas; 
Salicilato de morfolinìo; Mop<t>o/iMH GanmtnnaT. 
2-Hydroxybenzoic acid compounded w ith: morpholine 
(1 :1 ) .  ■ - '  "  ■ ' f  ■
CnH15N04=225.2 
CA5 — ì47-90-0.
ATC—  N02BA08.
ÁTCVet — QN02BA08.

Protile
Moipholine salicylate is a salicylic add dcrivatíve (see 
Aspirin, p. 22.2) that has been used for musculoskeletal 
disorders.

Preparations
Propóetary Preparations (details a re  given in  Volume B) 

Single-ingredient Preparotionỉ. Israel: D olicalt.

Nabumetone {BAN. USAN, rtNNi
■BRL-14777; Nabumeton; Nabumetona; Nabumetonas; Nabu- 
métone; Nabumetoni; Nabumetonum; HaỗyMeTOH. . 

.4-(6-Methoxy-2-nảphthyDbutan-2-one. •
C,sH160ỹ=2283 
CÃS —  42924-53-8 
ATC —  MOIAXOÌ.̂

ATC Vet —  QM01AX0Ĩ.
UNII— LW0TIWÌ55Z

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Nabumetone). A white or almost white 
crystalline povvder. Practically insoluble in vvater; freely 
soluble in acetone; slightly soluble in methyl alcohol. 
Protect from light.
USP 36: (Nabumetone). A white or almost whlte aystalline 
povvder. Practìcally insoluble in vvater; sparingly soluble in 
alcohol and in meứiyl alcohol; freely soluble in acetone. 
Store in airtìght containers. Protect írom light.

Uses and Administmtìon
Nabumetone is a non-actíve prodrug vvhose major 
metabolite is an NSAID (p. 102.3) sưucturally similar to 
naproxen (p. 98.2). It is used for the relieí of pain and 
inQammatíon assodated with osteoarthritis and rheumatoid 
arthritis in  a usual oral dose of 1 g taken as a single dose in 
the evening; ư necessary 0.5 to 1 g may be given additionally 
in the moming. It has been recommended that a dose of 1 g 
daily should not be exceeded in elderly patients and that 
500 mg daily may be satisfactory in  some cases.
Reíerences.

1. Friedel HA. tí  (ứ. Nabumetonc: a reappraịsaỉ o ỉ ỉts pharmacology and 
thcrapeutìc use ỉn rheumatỉc dlseases. ữru^í 1993; 45:131-56.

2. Proceedỉngs of a symposium: contỉnuỉng developments w ith nabu- 
m econe:anỉnvestígators' up(Ute.A iR7M edỉ993;95 (suppi2A): 1S-45S.

3. Dahl SL. Nabumetone: a 'nonaddỉc* nonsteroidaỉ antỉiníỉanunatory 
đrug. A m  Pharmacoúưr 1993; 27: 456-63.

4. Hcdner T. t í  ai. Nabumetone: therapeutìc use and saíety proôle in thè 
management oỉ osteoarthritìs and rheum atoid arthritíỉ. Drugs 2004; 64: 
2315-43.

Adverse Effects, Treatment, and Precautions
As for NSAIDs in general, p. 104.3. Nabumetone is 
contra-indicated in patients with severe hepatíc impair- 
ment.

Effects on the gastrointestinal tract. Like other NSAIDs 
nabumetone can produce adverse effects on the gastroin- 
testinal ưact, although some studies have produced 
íavourable comparisons with ibuproíen1 or naproxen.2 A 
recent revievv3 noted that limited comparative data suggest 
that nabumetone has a similar gastrointestinaỉ adverse 
eữect pro&le to that of selective cycIo-oxygenase-2 (COX- 
2) inhibitors. It has been suggested4 that nabumetone may 
be a preíerentìal inhibitor of COX-2 but the signiBcance of 
this in determining its adverse effects is uncertain.

1. Roth SH. tí a i  A conưoỉled study comparing the eỉỉects of nabumetone. 
ibuproíen. and ibuproỉen plus misoprostol on che upper gastrointestinal 
o a â  mucosa. Arch tntem Med 1993; 153:2565-71.

2. Roth SH. tí  aỉ. A longterm endoscopic evaluatíon of patíents with 
archritis treated vvlĩh nabum etone Vỉ naproxen. J  Rheumatol 1994; 21: 
1118-23.

3. Bannwarth B. Saỉety of the aonseỉective NSAID nabumetone: ỉocus on 
gastroimestinaỉ toierability. Drug Saftíy 2008; 31:485-503.

4. Davies NM. Cỉỉnỉcal phannacokỉnetics of nabumetone: the dawn oỉ 
sdectỉve cydo-oxygenase-2 inhỉbitỉon? Cĩin Pharmacokintí 1997; 33: 
403-16.

Effeds on the hings. Pulmonary Bbrosis developed in a 
68-year-old woman taking nabumetone 1.5 g daily; symp- 
toms appeared aíter 2 vveeks of therapy and worsened 
during the next 6 weeks.1 There was rapid resolutìon on 
stopping nabumetone and starting treatment with oral 
corticosteroids.

1. Morice A. tí  ai. Pulmonary hbrosis assodated vvith nabumetone. Postgrad 
Med J  1991; 67: 1021-2.

Effects on the skin. Pseudoporphytia characterìsed by blis- 
tering on the neck and hands developed in a 36-year-old 
vvoman taking nabumetone and auranohn ỉor rheumatoid 
arthritis.1 Stopping auranohn had no effect on the blister- 
ing, which only resolved once nabumetone was with- 
drawn. The authors of the report stated that the UK CSM 
had received 3 additional reports of pseudoporphyria sus- 
pected to be caused by nabtnnetone.

1. Varma s. Lanigan sw. Pseudoporphyria caused by nabumetone. Br J  
Dermatol 1998; 138: 549-50. Correctỉon. ibid. 139: 759. (dose]

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centte (NAPOS) and 
the Porphyria Cenưe Sweden. dassihes nabumetone as 
possibly porphyrinogenic; it should be used only when no 
saíer altemative is available and precautions should be 
considered in  vulnerable patients.1

I. The Drug Database tor Acute Porphyria. Avallable at: http://wy*w. 
dnigs-porphytia.org (accessed 23/10/11)

Interadions
For interactìons assodated with NSAIDs, see p. 107.3.

Phamnacokinetícs
Nabumetone is well absorbed from the gasưointestinal tract. 
Plasma concennatỉons aỉter oral doses are too small to be
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measured, as it undergoes rapid and extensive first-pass 
metabolism in the liver to the prindpal active compound 6- 
methoxy-2-nạphthylaceticadd (6-MNA) and otherinactive 
metabolites. 6-ỊyINA is more than 99% bound to plasma 
proteins. It dỉíhises into synovỉal ũuid, crosses the placenta, 
and is distributed into breast milk. There is consideiable 
interindividual variation ỉn the plasma elimmatíon haU-Uỉe 
of 6-MNA, espedally in the elderly; some reported mean 
values at steady State indude 22 to about 27 hours for young 
adults and about 25 and 34 hours in elderly patients. 6- 
MNA eventually undergoes íurther metabolism by 0- 
methylation and conjugation. About 80% of a dose is 
excreted in the urine as Lnactíve or conjugated metabolites 
and less than 1% as unchanged 6-MNĂ.
Reíerences.

1. Brier ME, rt aL PopulatioQ phaimacoldnedcs of the actlve metabolite ol 
nabumetoDe in renal dyshinction. ơ in  PhữrmaCDỈ Ther 1995: 57: 622-7.

2. Davles KM. Clinical pharm aooldnetia of nabumetone: the dawn of 
selecdve cydo-oxygenase-2 inhibltion? cím ĩharmacokáut 1997; 33: 
403-16.

Preparations
Proprietory Preparaiions (details are given in Volume B)
Sngia-ingredient Preparatiom. Belg.: Gambaran; chũut: Angtai- 
fen Ao Sai Jing {ỊiệỊỂí); Hong Xu Lai (S.)Ễ3tí);
Keỉenting; Li Dao (TlỊlt); Nal Pu Tong B)j_Relaíen (91̂ 3
3?); Si Rui Ke (^9t]!£); Tong shu Tong H); YUaiigtong 
(SiTĩĩẾ): Cz.: ReUíext; Denm.: RelUex; Pin.: ReUíex; Fr.: Nabu- 
cox; Ger.: Reliỉex; Gr.: Akiatol; Ameinon; Aníer; Ethyỉen; 
Flograed; Mevedal; Nabuton; Naditonep ReUíex; Hung.: RelUex; 
Indũr. NabuQam; Nilitís; Indon. : GoOex; Irỉ. : Relỉỉex; RellgeiỶ; 
Israel: Nabuco; Relifexf; ItaL: Artaxan; Nabuser; Reliíex; Jpn: 
RelMen; Mex.: NaHam; Reldex; Neth.: Mebutan; Norw.: ReUíex: 
Philipp.: ReUỉex; PÓL: Coxalgan; Coxeton-h Nabuton; ReBíext; 
Rodanol S; PorL: Balmox; Elitan Rus.: Rodanol (PoaaHOji)t: s. 
Afr.: RelUent; Relisant; Relltonet; Spain: Listrant; Reliỉ; 
Swed.: Reliíex; Switz.: Balmox; ThaL: Aflex; Bumetone; 
Ensaid-h Fafex; Nabone; Nabonett; Naũex; Nametone; ReUíexỶ: 
Rheumetone; Turk.: ReUíex; UK: Reliíex; ukr.: Synmeton 
(Chhmctoh).

Pharmacopoeicil Preparaiians
BP 2014: Nabumetone Oral Suspension; Nabumetone Tablets; 
USP 36rNabumetone Tablets.

Nalbuphine Hydrochloride
IBANM, USAN, rtNNMI
EN-2234Ấ; Hidrodoruro de nalbufina; NalbuÁna, hidrodor- 
uro de; Nalbufine Hydrochloride; Nalbuphine, Chlorhydrate 
de; Nalbuphini Hydrochloridum; HaoóyệnHạ rnflpox/iopnfl.
170yclobutylméthyl-7,8-dihydro-14-hydroxy-17-normor- 
phine Kyđíochloride; (-)-(5/?,6S,Ị45)-9a-Cyclobutyimethyl- 

-'43*époxymorphinan-3,6,14-triol hydrochloride.
Q iH27NO*HCÌ=393.9
CAS —  20594-83-6 (halbúphine); . 23277-43-2 (nalbụphme 
hydrochlorìde).
ATC —  N02AF02.
ATC Vet — QN02AP02 
UNH — ĨU4275277R.

Street names. The íollovving terms have been used as 'S treet 
names' (see p. vii) or slang names for various forms ol 
nalbuphine hydrochloride:

Nubian.

Incompotibility. Incompatibility has been reported 
betvveen injections of nalbuphine hydrochloride and naf- 
dllin sodium,1 diazepam,2 pentobarbital sodium,2 or thi- 
ethylperaãne maleate.2 u s  licensed p rodua iniormation 
States that nalbuphine is also physically incompatible with 
ketorolac.

1. Jeglum EL tí  ai. Naỉcỉỉlỉn sodium Incompatỉbilicy with acidìc Solutions. 
Am J Hoip pharrn 1981; 38: 462—4.

2. Jump WG. t í  aỉ. Compatibillcy oí nalbuphine hydrochlonđc with other 
preoperatíve medỉcatỉons. Am J  Hosp Pham  1982; 39: 841-3.

Uses and Administratìon
Nalbuphine hydrochloride, a phenanthrene derivative, is an 
opioid analgesic (p. 108.1). It has mixed opioid agonist and 
antagonist activity. It is used for the relief of moderate to 
severe paỉn and as an adjunct to anaesthesia. Nalbuphine 
hydrochloride is reported to act within 15 minutes of 
subcutaneous or intramuscular injection or vvithin 2 to 3 
minutes of intravenous inịection and generally to produce 
analgesia for 3 to 6 hours. It is given subcutaneously, 
intramuscularly, or intravenously. Inữavenous inhision as 
part of a patient-connolled analgesia System has aỉso been 
ũsed.

The usual dose of nalbuphine hydrochloride for pa in  
relieí is 10 to 20 mg every 3 to 6 hours as required.

As an adịunct in balanced anaesthesia  a  usual dose is _ 
0.3 to 3mg/kggiveninttavenouslyover 10 to 15m inutesat 
induction. Maintenance doses of 250 to 500 micrograms/kg 
may be given as intravenous boluses if requữed.

The Symbol t  denotes a preparation no longer actively marketed

http://wy*w
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Adion. Nalbuphine is generally described as a  mìxed ago- 
nist and antagonist actìng mainly as an  agonist at K opioid 
receptors and as an antagonist or partìal agonist at (1 recep- 
tors. It has shown antagonist actìvity simllar to that seen 
wlth naloxone in opioid-dependent subjects.' Nalbuphine 
is structurally related to naloxone and oxymorphone. 
Pharmacologically naỉbuphine is quaỉitadvely súnilar to 
pentazodne, but nalbuphine iỉ a more potent antagonist 
at (t opioid receptors, is less likely to produce psychotomi- 
metic eữects such as halludnations, and is reported to pro- 
duce no signiScant cardiovascular eííects in patients with 
ischaetnic heart disease. It dìíỉers from pure ụ agonists 
such as morphine in that its analgesic, sedative, and resp- 
ứatory depressant actíons are subject to a 'ceiling' effect 
and may not ỉncrease proportionately with dose.

1. Preston KL tí  ai. A ntigonỉst effects oỉ naỉbuphỉne in opiơid-dependem 
h u n u n  voluntetrs. J  Pharmacol Exp Tker 1989; 148; 929-37.

Adminislrcrtion. Reíerences to altemative routes or dosage 
schedules.

1. Krenn H, t í  a i  Nalbuphine by PCA-pump for analgesia íoUovving 
hysterectomy: bolus appiicaỉion versus continuous iníusion wỉth boỉus 
application. E u rJ  Pain 2001; 5: 219-26.

2. v/oollard M. t í  al. Hitting them  where iỉ hurts? Low dose naỉbuphine 
therapy. Emerg Med J  2002; 19: 563-70.

3. Sung KC. t í  aỉ. Transdermai delivery of nalbuphine and ics prodrugỉ by 
electroporation. Eur J  Pharm Sà  2003; 18; 63-70.

4. Gcar RW. t í  al. Dose ratỉo ỉ$ im ponant in maxỉmizỉng naỉỡxone 
enhancem ent o( naỉbuphine analgesia in hum ans. NeuTữsà Ltít 2003; 
331: 5-8.

5. Lỉu Ks, t í  a i  A ntìnodceptíve eííect of a novel long-actữig natbuphine 
prepararỉon. B rJ  Anaesth 2004; 92; 712-15.

6. ÌVoollard M. t í  ai. Less IS less: a randomised conưolled irlai comparing 
cautíous and  rapid naỉbuphỉne dosỉng regiraens. Emerg Med J  2004; 21; 
362-4.

7. Gordon AT, tí  a l  Open-labcl exploration of an ỉnữavcnous nalbuphine 
and naloxone mixture as an anaỉgesic agent ỉollowỉng gynecoỉogic 
surgery. Paùt Med 2007; 8: 525-30.

Dependence and W ithdrawal
As for Opioid Analgesics, p. 109.1.

A WHO expert committee considered in 1989 that the 
likelỉhood of nalbuphine abuse was low to moderate and 
was not great enough to warrant intemational control.1 
Abuse had been reported inừequently and the vvithdrawal 
syndrome produced w hen naloxone was given aher 
continuous nalbuphỉne dosage was le$s severe than that 
in morphine dependence. Subsequently, there have been 
occasional rcports of abuse2-3 induding misuse among 
athletes.4-5

1. WHO. WKO expen  conunỉttee on drug dependence: twenty-fiítta report. 
WHO Tech Rep Ser 775 ì  989. AI so avaỉlable at: http://libdocw ho.im /trs/ 
WHO_TRSJ775.pdf (accessed 26/06/08)

2. spadari M  t í  ai. Pbannacodépendance à la nalbuphine (Nubain); ì  
propos de 2 cas. Therapk 2002; 57: 504-5.

3. Kỉỉxmg F, tí  aỉ. Haỉr anaỉysỉs by LC-MS as evỉdence oí nalbuphỉne abuse 
by a nurse. J  Aỉtứl Toxữol 2007; 31: 62-5.

4. McBride AJ, tí  al. Three cases o ỉ nalbuphine hydrodìỉoride depcndence 
assodateđ w ỉth anaboỉic steroid use. Br J sporừ Med 1996; 30: 69-70.

5. Wines JD, t í  al. Nalbuphine hydrochỉoride dependence in anabohc 
sceroỉd users. Ám J  Addia 1999; 8: 161-4.

Adverse Effects and Treaừnent
As for Opioid Analgesics in general, p. 110.1.

Headache may occur. Nausea and vomiting occur less 
than  w ith o ther opioids. Hallucinations and other 
psychotomimetic eữects are rare and have been reported 
less írequently than  with pentazoõne. As nalbuphine has 
both antagonist and agonỉst activity its eHects may be only 
p a r d a l ly  re v e rs e d  b y  n a lo x o n e , b u t  u s e  o f  t h e  la t te r  Is still 
recommended in naỉbuphine overdose.

Effects on the respiratory System. Nalbuphine produces 
sữpilar respiratory depression to moiphine ãt equiãnalgesic 
doses, but there is a ceilỉng effect with nalbuphine and, 
unlike moiphine, respiratory depression does not increase 
appredably with higher doses.1 In a cumulative-dose 
study2 a plateau effea was seen with nalbuphine above a 
total dose of 30 mg per 70 kg intravenously. Súnilar 
ventilatory depression has been noted3 with single intra- 
venous doses of nalbuphine of 15, 30, or 60 mg per 70 kg; 
naloxone ỉailed to reverse the depression at the highest 
dosé.

1. K ieppa  ID, t í  ữJ. Respừarory hinction !oUowing naỉbuphỉne and 
m orphine in anaesthetized m an .BrJA na*sth  1986; 58: 625-9.

2. RomagnoH A. Keats AS. Ceỉỉing eííect ỉo r resp im ory  deprcssỉon by 
naỉbuphỉne. ơ m  Pharmứcol Ther 1980; 27: 478-85.

3. Pugh GC t í  ai. Eíĩeci oí nalbupbine hydrochloride on the ventỉlatory 
and  ocdùsỉon pressure responses to carbon dioxỉde In vohinteers. Br J 
Anaetíh ỉ9è9; 62: 601-9.

Precautions
As for Opioid Analgesics in general p. 110.3.

Nalbuphine may predpitate withdrawal symptoms u 
given to patients physically dependent on opioids.

Hie dose of nalbuphine should be reduced in patients 
w ith hepatic or renal impainnent.

Abuse. See under Dependence and Withdrawal, above.

AU cross-reíerences reíer to entries in Volume A

Pregnancy. W hen nalbuphine is used íor analgesia during 
labour there is more placental ưansfer and sedation Ũ1 
mothers and their iníants than with pethidine.1 There 
have also been reports of bradycardia and respiratory 
depression in neonates whose mothers recelved nalbu- 
phine durìng labour.11 It was considered that nalbuphine 
should be given with cautíon during labour, espedally by 
the intravenous route. Some2 have reconunended subcu- 
taneous dosage and advlsed that nalbuphine should not be 
given around the expected time of delivery.

Further reíerencẽs on the transplacental ơansíer of 
nalbuphlne are given under Pharmacokinetics, beIow.

1. Wiỉson CM. t í  a i  Transplacental gradient of pethidine and nalbuphỉne ỉn 
labour. Br J  Cỉin Pharmacol 1986; 21: 571P-572P.

2. Guillonneau M. et ai. Perỉnatal adverse eỉíects of nalbuphine given 
duríng panurítion. lancti 1990; 335: 1588.

3. Sgro c  tí ai. Perínatal ađverse eỉíects of nalbuphine gi ven during labour. 
Lanctí 1990; 336: 1070.

Interađions
For interactions assodated Tvith opioid analgesics, see 
p. 111.2

Phanmacokinetics
There appears to be considerable first-pass metabolism of 
nalbuphine alter oral doses. On intramuscular injection 
nalbuphine has been reported to produce peak plasma 
concentrations aíter 30 minutes. It is metabolised in the 
liver and is excreted in the urine and íaeces as unchanged 
dntg and conjugates. Nalbuphine crosses the placenta and 
small amounts are distributed into breast milk.
References.

1. Sear JW, tí  ai. Disposiíion of nalbuphine in paũem s undergoing gencral 
anaesthesia. B rJ  Anaesth 1987; 59: 572-5.

2. Kay B. et ai. Pharmacokỉnetỉcs oí oral naỉbuphine in postoperaiive 
patients. Br J Anaesth 1987; 59: I327P.

3. Aỉtkenhead AJR. tí al. The pharm acokinetia of oral and imravenous 
nalbuphỉne in healthy volunteers. Br J ơ in  Pharmacol 1988; 25: 264-8.

4. JaiUon p, tí  al. Pharmacokínetics of nalbuphíne in ỉníants. young 
healthy volunieers. and elderỉy patients. Cỉin Pharmacol Ther 1989; 46:
226- 33.

Pregnancy. References.
ỉ. VVUson CM. tí  ai. Transplacemal gradieni oỉ pcihidine and nalbuphine in 

labour. Br J  Cỉin Pharmacol 1986; 21: 571P-572P.
2. Dadabhoy ZP. tí  aỉ. Transplacental transỉer of nalbuphine in patíents 

undergoing eesarean sectíon: a piỉot study. Acta Anaesthttiol Ital 1988; 39:
227- 32.

3. Nìcolle E. tí  ứl. Therapeutic moniioring of nalbuphine: transpỉacemal 
transíer and esiimated pharmacokineiics in the nconate. £«r J ơin  
Pharmaaỉ 1996: 49: 485-9.

Preparations
Proprielory Preparations (details are given in Volume B)
Single-ingredient Preparalions. Arg.: Gobbinal; Naltroxt; Nubai- 
na; Oníor Braz.: NalRna; Nubain; Canad.: Nubain; Cz.: 
Nubaint; Denm.: Nalpain; Fin.: Nalpain; Ger.: Nalpain; Gr 
Mexiíen; Nubain; Hong Kottg: liuapant; Hung.-. Bufimorf; 
Nubaint; ĨTỈ.-. Lapainol; Malaysia: Intapan; Mex.: Buíigen; Bufi- 
lem; Fabitec Nalcryn; phitipp.: Nubain; Nukaine; Port.: Nal- 
pain; singapore: ỉntapan; Nubain: Stved.: Nalpain; Thai.: 
Nubain; USA: Nubaint; Veneĩ.: Bulidol.

Naproxen IBAN, USAN, riNNi 

Naprokseeni; Naproksen; Naproksenas; Naproxén; Naprox- 
ène; Naproxeno; Naproxenum; RS-3540; HanpoKceH. 
(+)-2-(6-Methoxy-2-naphthyl)propionic add.
ChH,4O3=230.3 
G4S —  22204-53- ỉ.
ATC —  G02CC02; M01AE02; M02AA ì2.
ATC Vet —  QG02CC02; QM01AE02; QM02AA11 
um —  57Y76R9ATQ.

Phormacopoeias. In Oán., Eur. (see p. vii), Jpn. and us. 
Ph. Eur. 8: (Naproxen). A vvhite or almost white, crystalline 
powder. Practically insoluble in water; soluble in alcohol 
and in methyl alcohol. Proten írom light.
USP 36: (Naproxen). A white to off-white, practically 
odourless, crystalline povvder. Practically insoluble in water; 
soluble in alcohol, in dehydrated alcohol, and in chloro- 
íorm; sparingly soluble in ether. Store in airtight containers.

Naproxen Sodium IBANM, USAN, riNNMi 

Naproksen Sodyum; Naproxen-Natrium; Naproxène Sodi- 
que; Naproxeno sódico; Naproxenum natricum; Natrii 
Naproxenum; RS-3650; HaTpnPi HanpoKceH. 
CHH13Na03=252^
CAS —  26159-34-2.
UNII —  9TN87S3A3C

pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Naproxen Sodium). A white or almost white, 
hygroscopic, crystalline powder. Freely soluble in waten 
sparingly soluble in alcohol; íreely soluble or soluble in

methyl alcohol. A 2% solution in  vvater has a pH of 7.0 to 
9.8. Store in airtight containers. Protea from lighL 
USP 36: (Naproxen Sodium). A vvhite to creamy crystalline 
povvder. Soluble in w ater and in methyl alcohol; sparingly 
soluble in alcohol; very slightly soluble in acetone; 
practically insoluble ỉn  chloroíoim and in toluene. Store 
in airtight containers.

Uses and Administratìon
Naproxen, a propionic add derivative, is an NSAID 
(p.102.3).

Naproxen is used in musculoskeletal and joint disorders 
such as ankylosing sponđylitis, osteoarthritis, and rheu- 
matoid arthritis including juvenile idiopathic arthriús. It is 
also used in dysmenorrhoea, headache includíng migraine, 
postoperative pain, soft-tissue disorders, acute gout, and to 
reduce íever. Naproxen is usually given oralỉy as the free 
add or as the sodium salt. The doses in the licensed product 
iníormation are expressed in terms of the free acid or the 
sodium salt as appropriate for an individual preparation; 
however, the đoses given be!ow are expTessed in terms o{ 
the equivalent amount of free acid only. Each 550 mg of 
naproxen sodium is equivalent to about 500 mg of 
naproxen.

In  th e  ư e a tm e n t  o f  r h e u m a t i c  d i s o r d e r s ,  th e  u s u a l  
do se  o i  n a p ro x e n  o r  n a p ro x e n  so d iu m  is th e  e q u iv a le n t o í 
5 0 0 m g to  1 g of n a p ro x e n  d a ily  e i th e r  as a s in g le  dose  o r in  2 
d iv id e d  do ses. us l ic e n se d  p ro d u c t in ío rm a t io n  States th a t  
p a tie n ts  w h o  to le ra te  lo w e r  doses  m a y  h a v e  th e ir  d o sag e  
in c re a se d  to  1.5 g d a ily  fo r  a  p e rio d  o f u p  to  6 m o n th s ,  if 
re q u ire d .  F o r do sag e  in  c h ild re n , see  belovv.

In o th e r  p a in íu l cond itions  such as dysmenorrhoea 
and acute musculoskeletal disorders the usual regimen is 
the equivalent of 500 mg of naproxen initially, fol!owed by 
250 mg every 6 to 8 hours, up to a maximum daily dose of 
1.25g on the lirst day and 1 g thereaíter.

In ac u te  gou t an initĩal dose equivalent to 750 mg oí 
naproxen foIlowed by 250 mg every 8 hours is used.

For the treatment of m igraine , the equivalent of 750 mg 
of naproxen can be given at the Đrst symptom of an 
impending attack and, if necessary, this may be lollovved 
altẽr at least hal{ an hour by ỉurther doses of 250 to 500 mg 
throughout the day to a total maximum daily dose of 
1250mg. See Headache, below for a suggested dóse for the 
prophylaxis of migraine.

Naproxen has been given reứally in similar doses to those 
used õrally.

Naproxen has also been used as the piperazine, 
aminobutanol, choline, and lysine salts, and as naproxen 
cetrimonium. Naproxen has been given as part of a 
combínation pack vvith misoprostol (p. 2140.3) or 
Iansoprazole (p. 1854.3), or as a modiíied-release 
combination preparation with esomeprazole (p. 1844.1) 
for patients at risk of NSAID-induced peptic ulceration. 
Reviews.

1. Todd PA, Clissold SP. Naproxcn: a reappraisal ol iu  phamucology, and 
iherapeutic use ỉn rbeum aúc diseases and pain States. Drugs 1990; 40: 
91-137.

2. Curran MP, Wellỉng!on K. Delayed-relcasc lansoprazote plus naproxcn. 
Drugs 2004; 64: 1915-19.

3. Derry c . tí  aỉ. Single dose oral naproxcn and naproxen sodium íor acute 
postoperailvc paỉn ỉn adults. Available ỉn The Cochrane Database oỉ 
Systematic Reviews; Issue 9. Chichester: John Wiley; 2009 (accessed 
18/09/09).

Adminiỉtration in children. In the treatment oỉ juvenile 
idiopathic arthritis, us licensed p rodua iníonnatìon 
recommends an oral dose oỉ about lOmg/kg daily of nap- 
roxen in 2 divided doses for children aged 2 years and 
over; in the UK, this dose is licensed £or those aged over 5 
years. In addition, higher doses may also be used: the 
BNFC suggests a dose of up to 15 mg/kg daily (maximum 
of 1 g dailỵ) in children aged 2 to 18 years.

For pain and inílammation in musculoskeletal disorders 
and dysmenorrhoea, the BNFC suggests that those aged 1 
month to 18 years may be given an oral dose of 5mg/kg 
twice daily (maximum of 1 g daily).

Headoche. An NSAID such as naproxen is among the 
drugs tried ũrst for the symptomatic treatment of various 
types of headache induding migTaine (p. 670.3) and ten- 
sion-type headache (p. 671.3). An NSAID given at the 
onset of symptoms can successhiUy treat an acute attack 
of migraine.1-2 Co-treatment with a triptan may provide 
additional benefit and a preparatìon contaíning both 
sumatriptan succinate and naproxen sodium Ợreximct; 
GlaxoSmithKline, USA) is available.3'6

NSAIDs also appear to be eílective for the prophylaxis of 
mlgraine, although propranolol is generally preíeưed. 
Studies have indicated that naproxen sodium 550 mg 
[equivalent to 500 mg of naproxen] given twice daily may 
be useíul for reducing the number of attacks suílered.7'9

Naproxen can be used to manage the aggravatìon of 
symptoms associated with the vvithdravval of analgesics in 
medication-overuse headache (p. 670.2). An oral dose of 
250mg three times daily or 500 mg tvvice daily should be

http://libdocwho.im/trs/
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taken regularly; some suggest a single course of 3 to 4 
weeks, otheis a 6-week course with the dose of naproxen 
being reduced gradually.10

1 Treves TA, t í  ai. Naproxen sodỉum versus ergotamỉne tartrate in che 
treatm em  ỡỉ acute migraine attacks. Headữdư 1992; 32:280-2 .

2 Suthỉsisang cc, tí ãĩ. Meta-analysis of the efflcacy and  $afety of 
naproxen sodỉum ỉn the acute treatment of mỉgraỉne. Headache 2010; 50: 
808-18.

3. W ỉnner p, t í  ai. Twelve-raonth tolerabỉlỉty and saíety oỉ sum atriptan- 
naproxen sodỉum íor the treatm ent of acute mỉgraỉne. Mayo Clin Proc 
2007; 82: 61-8.

4. Brandes JL, t í  al. Sumatriptan-naproxen !or actỉte treatm ent oỉ 
mỉgraỉne: a random iied trỉaL JAMA 2007; 297:1445-54.

5 M athew NT, et ai. Fỉxed-dose sumatriptan and naproxen in poor 
xesponders to  trlp u n s w ith a  short haU-Uíe. Headadtt 2Q09; 49 :971-82 .

6. Khoury CK, Couch JR. Sumatriptan-naproxen fixed combỉnatỉon for 
acute treatm ent of migraỉne: a critícal appraisal. Drug D ạ Deveĩ Ther 
2010; 4: 9-17.

7. Sargent J, t í  aỉ. A coraparíỉon oí naproxen sodỉum to propranolol 
hydrochỉoride and a pĩacebo controỉ for the prophylaxỉs of mỉgraỉne 
headăche. Heaảache 1985; 25: 320-4.

8. Welch KMA, tí aỉ. Successỉuỉ mỉgraine prophylaxỉỉ w ith  naproxen 
sodium. Ncuroỉogy 1985; 35: Ỉ304-Ỉ0 .

9. Sances G, t í  al. Naproxen sodỉum ỉn menstrual migraỉne prophylaxỉs: a 
double-blind placébo controlled study. Htadacht 1990; 30*. 705-9.

10. Brídsh Associatỉon for the Stuđy oỉ Headache. Guỉđelỉnes ỉo r aỉỉ 
healthcare professỉonals in the diagnosỉs and management of migraine, 
tension-type, duste r and medỉcátỉon-overuse headache. 3rd edn. 
(ỉssued lả th  January. 2007; ỉs t revision, September 2010). Avaỉỉable at: 
ỉm p ://217.174.249.183/upIoad/NS_BASH/2010_BASH_Guidelines.pdf 
(accessed 21/06/11)

Malignant neoplasms. Some NSAIDs such as naproxen 
may be of valuẽ both for thediSetentíal diagnosis and the 
management of neoplastic-íever1-4 as they appear to be 
more eHective in redudng this type of íever than against 
fever assodated with iníectiọns. Hovvever, the reliability of 
naproxen in the diagnosis. oi neoplạstic íever has been 
questioned.5 In a group of 72 patients, naproxen decreạsed 
body temperature in 55% of patients with neoplastic dis- 
orders and 38% of patients with other condidons. Thus, 
the sensitivity o{ the test was calcuỉated as 55% and its 
speciũdty as 62%, which the authors considered to be too 
low to be reliable.

1. Chang JC, Gross HM. Nèòpỉastỉc ỉever responds to the treacment of an 
adequate dose of naproxeri. J  ơ ừ t Oneoi 1985; 3: 552-8.

2. A ieêmuddin SK, t í  aỉ. The effect of naproxen on íeverin  children w ỉth 
maỉỉgnandes. Caneer 1987; 59: 1966-8.

3. Economos K, t í  aì. The effea of naproxen on ỉever ỉn patỉents with 
advanced gynecoỉogỉc malignandes. Gyrueol Oncol 1995; 56 :250-4 .

4. Cunha BA, tí  a i  Fever oí unknovm  origin (PUO) caused by m ulũple 
m ydom a: the dỉagnostíc vaỉue of the Naprosyn test. Heart Lung 2006; 35: 
358-62.

5. Vanderschueren s, tí a l  Lack of vaỉue ol the naproxen test in  the 
diHerentíal dlagnosis of prolongeđ íebrile iỉỉnesses. Am JM ed  2003; 115: 
572-5.

Adverse Effeờs, Treatment, and Precautíons
As for NSAIDs in general, p. 104.3.

Suppositories containing naproxen may cause rectal 
irritation and occasional bleeding.

Naproxen should be used vvith caution in renal 
impairment, and use is not recommended in  patíents 
whose creatinine dearance is less than 20 mL/nũn.

Revievvs.
ỉ . Bamal V, et at. A look at the saỉety proỉiỉe of ữver-the.counter naproxen 

sodỉum: a meta-analyaú. J  ctin pharmacoi 2001; 41: 127-38.

Breast (eeding. The American Academy oỉ Pediatrics' 
States that there have been no reports of any dinical effed 
on the iníant assodated with the use of naproxen by 
breast-íeeding mothers, and that thereíore it may be con- 
sidered to be usually compatible with breast íeeding. The 
BNF also considers that the amount of naproxen distribu- 
ted into breast milk is too small to be harmíul to a breast- 
fed iníant; however, some Iicensed product iníormation 
recommends that breast ỉeeding should be avoided during 
naproxen therapy.

In a study2 of a breast-fed iníant only 0.26% of the 
motheris dose was recovered írom the iníant.

1. American Academy of Peđỉatrics. The transỉer of drugs and o ther 
Chemicals ỉnto hum an milk. Pediatria 2 001; 108: 776-89. [Retỉređ May 
2010] Correction. ibid.; 1029.. Also availabỉe at: http://aappoỉỉcy. 
aappubỉịcạtỉons.org/cgỉ/contem/fuỉl/pedỉatrics%3bỉ08/3/776 {accesseđ 
08/11/07)

2. Jamalỉ p, Stevens DRS. Kaproxen excretlon in mỉlk and its up takéby  the 
inlant, Drug Irtíeii ơ in  Pharm 1983; 17: 910-11.

Effeds on the blood. Haematological adverse eữects 
reported in  patients givcn naproxen indude hatìnolytic 
anaemia,1'2 aplastic anaemia,3 agranulocytosis,4 and 
immune thrombocytopenia.5 

ỉ. Hughes J A  Sudelỉ w. Hemoỉytic anemỉa assodaỉed with naprôxen. 
. .  . Artkritis Rheum 19S3; 2ét 1054.
2. Lo TCH, M artin MA. Autoimmune haẹmoỉytỉc anaemia assodated wỉth 

naproxen suppositories. BM J1986; 292: 1430.
3. McNeil p, tí ái. Naproxen-assodated áplasác anaemỉa. Med ỉ  Aust 1986; 

145:53-4.
4. Nygard N, Starkebaum G. Naproxen and agranuỉocytosis. JAMA 1987; 

257: 1732.
5. Bougie D, Aster R. Irtunune throrobócytopenỉa resulting from sensítỉvity 

to metaboỉỉtes oi naproxen and acetaminophen. Blood 2001; 9 7 :3 8 4 6 - 
50.

Effeds on the cardỉovascukir System. For a dìscussion oỉ 
the possible cardiovasculat etíects of naproxen, see 
p. 105.1.

Effeds on the CNS. Aseptìc meningitis has been assodated 
with naproxen therapy;u  attacks may be recurrent and 
.cross-sensitivity with other NSAIDs has occurred.2

There has been a report3 of a patìent with Parkinson's 
disease whose symptoms had previously been well 
comrolled but who deteriorated when she was given 
naproxen. She improved on withdrawal of naproxen and 
the eííect was conhrmed by rechallenge. It was noted that 
the UK CSM had recorded a case oỉ paikinsonism assodated 
with a combined preparatíon oỉ naproxen and mỉsoprostol 
and 12 other reports of ttemor or ataxia predpitated by 
naproxen.

1. Weksỉer BB, Lehany AM. Naproxen-induced recuiTent aseptỉc mening- 
ỉtls. DICP Ann pharmacother 1991; 25: 1183-4.

2. Seaton RA, Prance AJ. Rccurrem  ascptíc menỉngitỉs (olỉovvmg 
non-steroỉdal antí-iníỉammatory drugs -  a rexnỉnder. Postgrad Med J  
1999; 75: 771-2.

3. Shaunak s, tí ai. Exacerbatỉon of Idỉopathlc Parìdnson's dỉsease by 
naproxen. BMJ 1995; 311:422.

Effeds on the eyes. Keratopathy, charaaerised by whorỉ- 
like comeal opadties, occuưed in a woman taking naprox- 
en; complete regression ocaưred after stopping the drug.1 
There has also been a repon of exacerbation of glaucoma 
in a 65-year-old woman gi ven naproxen.2

For reíerence to eiíects on the optic nerve assodated with 
naproxen, seep. 105.3.

1. Sanyd L  Perry HD. Keratopathy assodated vvith the use of naproxen. 
Am J ữphthaìmol 1985; 99: 598.

2. Fmcham JE. Exacerbation of gỉaucoma In an  eỉderiy ĩemale takỉng 
naproxen sodiunu a case report. J  Gerìatr Drug Ther 1989; 3: 139-43.

Effeds on the gastrointestinal trad . Gásưointestinal 
adverse eữects arẽ among the most ữequendy reported 
during shoit- and long-term treatment with naproxen. 
Acute proctocolitis assodated with the use of naproxen 
has bẹen reported.1 Oesophageal ulceration reported in 7 
patients2 may have arisen due to ỉncorred consumption 
(such as taking the dosage vvithout ũuids or lying down 
aíter a dose) bụt other causes could not be dismissed.

1. Ra vi s. tí  ai. Colỉtỉs caused by non-steroidal antỉ-ỉnỉlanuĩiatory drugs. 
Postgrad Meẩ J  1986; 62: 773-6.

2. Kahn LH, tí ai. O ver-the-counier naproxen sodiura and esophageal 
injury. A m  ỉnttm  Med 1997; 126: 1006.

Etíeds on the kidneys. Acute renal íailure,1 renal papil- 
lary necrosis,2-3 interstitial nephritis,4 and hyperkalaemia1 
have been reported in patients receivlng naproxen. As 
with other NSAIDs, renal adverse elíects occur more fre- 
quently in patients with certain risk íactors such as 
volume depletion. diuretic therapy, heart íailure, and pre- 
existing renal dysíunctlon.1

1. Todd PA  Clỉssold SP. Naproxen: a reappraỉsal of ỉts pharmacoỉogy, and 
therapeutíc use in rheum atíc dỉseases and paỉn States. Drugs 1990; 40: 
91-137.

2- Caruana RJ, Semble EL Renal papiỉỉary necrosỉs due to naproxen. J  
Rheumatoi 1984; 11: 90-1.

3. Kovacevỉc L  tí  aỉ. Renal papiỉlary necrosừ induced by naproxen. Pediatr 
Ntphrơl 2003; 18: 826-9.

4. Quỉgley MR, tí  ai. Concurrent naproxen- and penỉdỉỉamỉne-úiduced 
renaỉ dỉsease bi rheumatữìd arthrítỉs. Arthrtíừ Rheum 1982; 25:1016-19.

Effects OI) the Hver. There have been a few reports1’2 of 
moderate to severe jaundice attributed to naproxen 
including one in vvhich the patient also had a similar reac- 
tion vvith fenoprofen.2

ỉ . V iaorino RMM, tí ai. Jaunđice assodated wỉth naproxen. Postgrad Med J  
1980; 56: 368-70.

2. Andrejak M. tỉ aỉ. Cross hepatotoxirity between non-steroidal 
anti-inílammatory drugs. BMJ 1987; 295: ISO—1,

Effects on the lungs. See Hypersensitivity, below.

Effects on the salivary glands. For reíerence to salivary 
gland swelling associated with naproxen therapy, see 
Hypersensitivity, belovv.

Effeds on the skin. Cutaneous reactions reported in 
patients receivlng naproxen indude erythema nodosum,1 
lichen planus,2 toxic pustular skin eniption.3 bullous der- 
matosis,4 and fixed drug eruptíon.3 Photodennatitis, char- 
acterised by vesicle lormation or increased skin íragility on 
sun-exposed skin, has been lepoited in adnltsM and chil- 
dren.’ 10

A relapse of subacute cutaneous Iupus érythematosus 
was reported to be possibly assodated wlth naproxen.11

For reíerence to íadal scars of unknow n origỉn 
developing in chilđren receiving NSAIDs, and in partìcular 
naproxen, see under NSAIDs, pT 107.1.

1, Grattan CEH, Kennedy CTC. Naproxén Induced erythema nodosum.
BMJ 1984; 288: U 4 . ■ •

■ 2, Heymann WR, tí ai. Naproxen-ỉnduceđ Uchea planus. J  Am. Acaẩ
. Dtrmatol 1984; 10: 299-301.

3, Page SR, Grattan CEH. PustuUr reactỉon to naproxén ịvỉth choỉesutỉc
jaundice. BA t/1986; 293:510. ‘ ■■

4, Bouỉdỉn MB, t í  aỉ. Naproxen-assocỉated lỉnear IgA buỉlous dermatosỉs:
. case report and revỉcvv. Mayo ơ in  Proc 2000; 75: 967-70.

5. Leỉvo T. Heikkila H. Naproxen-ỉnduced generaliied bullous Sxed drug 
erupdon. Br J  Dcrmatol 2004; 151:232.

6. Howard AM. t í  ai. Pseudoporphyrỉa due to naproxen. Lanetí 1985; ỉ: 
819-20.

7. Rỉvers JK, Bametson RS. Naproxen-ỉnduced builous photodermatỉtỉs. 
Mtd J Aust 1989; 151:167-8.

8. Levy ML, t í  al. Haproxen-ỉnduced pseudoporphyrỉa: a dìstinctive 
photodermatitỉs. J  Pediatr 1990; 117: 660-4.

9. Parodi A  tí  al. Possỉble naproxen-ỉnduced relapse of subacute cutaneous 
lupus erythematosus. JAMA 1992; 268: 51-2.

10. Lang BA Finỉayson LA Naproxen-induced pseudoporphyrỉa in patients 
with juvenỉỉe rheum atoỉd arthrids. J  Pediatr 1994; 124: 639-42.

1 ỉ . Cox NH, Wilkin5on DS. Dermatitỉs aneỉacta as the presenting íeanire oỉ 
auto-erythrocyte sensỉtízatỉon syndrom e and  oaproxen-ỉnduced 
pseudopotphyrìa ỉn a àngle patíent. Br J  Dermatol 1992; 126: 86-9.

Hypersensiiiviiy. In an early case-report in 11 ạspirin-sen- 
sitive asthmatic patíents, all developed reactions (rhinoư- 
hoea, tighmess of chest, vvheeâng, dyspnoea) aíter taking 
naproxen in low doses of 80 mg or less.1 More recently, 
angioedema occurred aítei a single dose ot napioxen in  a 
patient knovvn to be aspirin-sensitive.2 Hypersenãtivity to 
individual NSAXDs is believed to be dosely linkèd to the 
extern to whìch these drugs inhibit prostagỉandin synth- 
esis (see under Aspixin, p. 25.2). There may therelore be a 
dose threshold below vvhich no detectable symptoms 
occur. Such an effect has been reported3 iri a patient pre- 
viously stabilised on naproxen ỉõr about onẽ year vvho 
had a hypersehsitivity reaction aítér a đosage increase.

A hypersensỉtivity reaction characterised by pulmonary 
inhlưates vvith eosinophilia4-5 has been reportẽd in patients 
taking naproxen. There has also b ee n . a report oỉ a 
generalised hypeisensitivity reaction w ith acute eosinophi- 
lic colitis in a 57-year-old woman ưeated with naproxẹn for 
osteoarthritis.4 Bilateral swelling of the major salivary 
glands, a generalised rash, and eosinophilia suggestive oí a 
hypersensitivity response was reported in another patient 
after use of naproxen.7 Leucocytoclastic 'vasculitis with 
peripheral neuropathy ánd nephritis has also béen notẹd in 
ã 62-year-old woman after naproxen treatment,*

1. Szaekỉỉk A  t í  at. Asthmatỉc attackỉ induced ỉn aspirỉn-sensỉtỉve pàtíents 
by didofenac and naproxen. BMJ 1977; 2: 231-2.

2. Ghisỉain P*D, Ghisỉain E. Oedème de Quỉndce de la nuque ỉnduỉt par 
1'adde acétyỉsaỉỉcyUque, avec réactíon croỉsée pour le naproxène 
sodique. Ann Med Intemt (Parừ) 2000; 151: 227-9.

3. Briscoe-Dwyer u  Etzeỉ IV. Dyspnea and peĩỉoibltal eđema ỉoBovving an 
inaease ỉn naproxen dose. Aỉm Pharmaâtker 1994; 28:1110.

4. Nader DA Schillad RP. Pulmonary infiỉtrates with eosinophỉlỉạ due to 
naproxen. ơ ư s t  1983; 83 :280-2.

5. Buscaglia Aỉ .  t í  aí. Pulmonary infiỉtrates assodated with naproxen. 
JAMA 1984; 251: 65-6.

6. Bridges Aỉ, t í  aỉ. Acute eosinophUic colỉtỉs and hypersensitívíty reaction 
assodated vvỉth naproxen therâpy. Am J  Med 1990; 89: 526-7.

7. Knuỉst AC, t í  ai. sàiivary gỉand 5weỉỉỉng íoỉlovvỉng naproxen therapy. Br 
J  Dermatoi 1995; 133: 647-9.

8. Schapiia D, tí  củ. Naproxen-ỉnduceđ ỉeukocytodastic vascuỉỉtls. cUn 
Rheumatoi 2000; 19: 242-4.

Parỉđnsonbm. For a report of a patient whose symptoms 
of'Parkinson's disease were exacerbated by naproxen, see 
Eííects on the CNS, above.

Porphyria. The Dnig Database for Acute Potphyria, com- 
piled by the Norvvegian Poiphyria Cenơe (NAPOS) and 
the Porphyria Centre Sweden, dassihes naproxen as prob- 
ably not poiphyrinogenic; it may be used as a drug of first 
choice and no precautìons are needed.1

1. The Drug Database íor Acute Porphyrỉa. Avaỉlable at: bttp://www. 
dnjgs-porphyria.org (accessed 23/10/11)

Interađions
For interactions assodated with NSAIDs, see p. 107.3.

The excretion of naproxen is delayed by probenedd 
resulting in raised plasma concentrations of naproxen.

Antiepileptics. For the effea of naproxen on the protein 
binding of valproic aàd, see p. 557.2.

Pharmơcokinetics
Naproxen and naproxen sodium are readily absorbed from 
the gasưointestinal tract. Peak plasma concentrations occur 
about 1 to 2 hours aher ingestion of naproxen sodium and 
about 2 to 4 hours after ingesúon of naproxen. Food reduces 
the rate but not the extern of absorption. Naproxen and 
naproxen sodium are also well absorbed reaally. At 
therapeutic concentrations naproxen is more than 99% 
bound to plasma proteins. Plasma concentratỉons of 
naproxen increase proportionally vvith dose up to about 
500 mg daily; at higher doses there is an increase in 
clẹarance caụsed by saturation of plasma proteins. 
Naproxen dUỉuses into synovial Ạuid; it crossẹs Ạ e placènta 
and is dístributed intọ breast milk in small amoụnts. 
Naproxen has a plasma elimination half-Iife of about 12 to 
17 hours. About 95% of a dose is exaeted  in  urine as 
naproxen and 6-O-desmethỵlnaproxen and their con- 
jugates. Less than 5% of a dosé appears in the íaeces.
Reíerences.

1. Bnrno R, tí  ai. Naproxen kỉnetỉcs in  synovỉaỉ íluìd of patients vvith 
osteoanhritis. Br J  CUn Pharmaal 1988; 26 :41 -4 .

The Symbol t  denotes a preparation no Ionger actively marketed

http://aappo%e1%bb%89%e1%bb%89cy
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2. Bcrtin p , t í  ÒL Sodium naproxen: concentradon and cíícct on 
mữatnm atorỵ response m ediaton  ỉn  ỉuunan rheum atoid synovìaỉ íỉuid. 
Eur J  CUn Phormôeol 1994; 46: 3-7.

3. Davỉes NM. Andersoo KE. Cỉỉnỉcal pharmacokinetics oỉ naproxen. Qin 
Phứrmđcokintí 1997; 32:269-93.

4. Bowaỉgaha K  t í  a i  S-Naproxen and  desmethylnaproxen glucuronida* 
don by hum an lỉvcr microsoraes and  recõmbĩnant hũm an ƯDP- 
gỉucuronosylưansíerases (ƯGT): roỉe o í UGT2B7 ỉn the  elỉmỉnation of 
naproxen. Br J  Clât PharmacoỊ 2005; 60: 423-33.

Preparations
Proprietory Preparationi (details are given in Volume B)

Single-ingredìent PreparaHons. Arg.: Aleve; Alidase; Bumaílex 
N; Congex; Debril; Fabralgina; Fadalivio; Haxvan; Keldon Mel- 
gar; Monarit Mox; NaproĐdex; Naprogen; Naprontag; Naprux; 
Neuralpronaỷ; Tundra; Austral.: Anaprox; chemists Own Peri- 
od Paln; Crysanal; Pemme Pree; Inza; Naprogesic Naprosyn; 
Proxen; Vimovo; Austria: Aleve; Miranax; Naprobene; Proxcn; 
Beỉg.: Aleve; Apranax; Naproũam; Naprosyne; Vbnovo; Braz.: 
planax; Kapronax; Naprosyn; Naprox; Naxotec; Canad.: Aleve; 
Anaprox; Apo-Napro-Na; Maxidol; Naprelan; Naprosyn; Novo- 
Naproxt; Nu-Naprox; Vimovo; chile: Atac Deucoval; Euroge- 
siq Flogotone; Naprogesic; Triox NF; China: An Li; Ao Pu Li 
(iJHf ĩ!l); Bai Tong (tìil) ; Bei Li (OÍO); Hui Ke (®nj); Jia Dan 

Jie Jie (iSít); Jinkangpuli Ị& atìtýl); Na Pu Xing (JP# 
£ ) ;  Napton (IP®íS); Qi Gu Ke ( ĩ fS £ ) ;  shi Luo Te (ÌS&1$); 
Tai Ze (UỈẸ); YuanQi (7cSf); Cz.: Aleve; Emoxen; Nalgesin; 
Vlmovo; Denm.: Bonyl; Vimovo; Fin.: Alpoxen; Mữanax; 
Naprometin; Napromex; Naxopren; Pronaxen; Vimovo; Fr.: 
Alevetabs; Antalnox; Apranax; Naprosyne; Ger.: Alacetan 
NNAt; Aleve; Dolormin mit Naproxen; Dysmenalgit; Mobilal 
Schmerxtabletten mit Naproxent; Proxen; Gr.: Anaprox; Anex- 
open; Momendol; Naprosyn; Nopron; Nycopren; Hong Kong: 
Inza; Naprorex; Naprosynt; Napxent; Noflam-N; Soden; 
Hung.: Aleve; Apranax Napmel; Naprosyn; India: Antesvel; 
Artagen; Easy Dayi; Movibon; Napexar; Napris; Naprosyn; 
Napiyn; Naxea' Xenobid; Indon.: Naxent; Synflexf; Xeniíar; 
IrL: Gerinap; Naprosyn; Synílext; Vũnovo; Israel: Naproxi; 
Narodn; Naxyn; Point Vimovo; Ital.: Akudol' Aleve; Dropsen; 
Hoginax; Gynestrel; Lasen Momendol; Napreben; Naprius; 
Naprocet; Naprossene; Naprosyn; Neo Eblimon; Nitens; Prexan; 
Provindol; Proxagot Synalgot; Synũex; Uninapro; Vimovo; 
Xenan Malaysia: Apo-Napro-Na; Saỉrosyn S; Seladin; Sunprox;"” 
SynĐex; Mex.: Actiquim; Analgen; Anapsyl-h Arítnal; Arxen; 
Atíũant; Bioxan; Bixen; Daũoxen; Deữamox; Dilerbest; Dol- 
xen; Donaprox; Edem; Fagofenf; Faraxen; Planax; Havoxen; 
Flaxendol; Plogen; Fuxenf; InHanox; Iqíasol; Luzapren; Messel- 
xen; NaAapent; Napoxol Naprodilt: Navixent; Naxent; Naxo- 
paar; NeonaxiL' Novaxen; Pactens; Praxedot Proỉaxen; Pronatt; 
Pronaxil; Pronoxen; PropionaL Proxalin; Seraixen; Sodixen; 
Tandax; Tanizonaf; UnirelaxedỶ; Vantín; Velsay; Neth.: Aleve; 
Momendob Naprelant; Naprovitet; Vũnovo; Norw.: Ledox+; 
Napren; Naprõsynt; Vĩmõvo; JVZ: Naprogesic Naprosyn; 
Naxen; Noũam; Sonaũam; SynBex; Vimovo; Phũipp.: Alpron; 
Fladdon; Flanax; Nallax; Napoxen; Naprelant; Naprosyn; 
Sanomed; skelan Protect; skelàn; Pol.: Alẽve; Anapran; Apo- 
Napro; Boloxent; DiFonanf; Naơax; Naxii; Taiproxent; PorL: 
Momendol; Naprocet; Naprosyn;' Reuxen; Rui.: Algezứ 
(AareaHp); Nalgesin (HanreaHH); S.Afr.: Acuspraint; Aleve; 
NalasoL' NapQam; Naprosciipc SynAex; Traumoxỷ; Singapore. 
Aleve; Apo-Napro-Na; Inza; Naprosyn; Nupraíen; Seladin; 
Soden; Soproxen; SP-AnBam; Sunprox; sỹnllex; Vimovo; 
Spain: Aleve; Aliviomast; Antalgin; Denaxprent; Lundiran; 
Momen; Naprosyn; Tacront; Vimovo; Swed.: Alpõxent; Eoxt; 
Naprosyn; Pronaxen; Vĩmovo; Switz.: Aleve; Apranax; Proxen; 
Vunovo; Thai.: Annoxen; Buproxen; NaproOex; Naprosian; 
Naprosyn; Napsent; Naiin; Naxene; Polyxen; Prodaril-N; Prox- 
en; Serviproxant; Sonap; Soproxen; SynAex; Synogin; U-Prox- 
ynf; Vinsen; Turk.: A-Nox; Aleve; Anaprotab; Apraljinf; Apra- 
nax; Aprodent; AproL Apromed; AproĩvelL' Armanãks; Atren; 
Bonmin; Exvile; Femidolor; Ploneks; Inaprok Kapnax; Karok- 
sen; Mednap; Naponal; NapradoL Napren; Napro-Paq Napro- 
dev; Naprodex; Naprosyn; Naprotab; Opraks; Relokap; Romak- 
sen; Rumazolidint; Seroksen; Synax; Syndolt; UK: Anhroxen; 
Peminax ultra; Napratec Naprosyn; Period Pain Reliei' Syndol 
Period Pain Relieí; Synũext; Vữnovo; Ukr.: Ceíecon N 
(IỊe$ex0H H); Nalgesin (Hanre3Hn); Promax (IlpoMaxc); USA: 
Aleve; Anaprox; Naprelan; Naprosyn; Prevadd NapraPACt; 
Vunovo.

Mutó-ingredient Preparolionỉ. Arg.: Naprontag Flex; Naprux Dis- 
ten; Papasúie; CỊtina. Gao Di (i*HÉ); Pu Sen Ou Ke 
Xi Tai Meng (Ĩ54ê£ ) ; lndiar. Naprodom; Naxdom; Padnac-NP; 
ItaL: Momendob Mex.: Anaỉgen Porte; Arsenal Compuesto; 
Arxen Composituin; Biỉardol; Blocaddt; Brax; Bremol; Cari- 
doxen; Caxidol; Conttaxen; Dafloxen-F; Decosi); DeAamox 
Plus; Dolotandax; Drunen; Farxen; Febrax; Fiverdol; FlaxenoI; 
Hucolt; Griíed; Kensedal; Movex; Naprodil Plusf; Naxodolt; 
Nedoxal; Neoipan Plus; Onexmol; Pensodik Polet Profenlaxf; 
Proxalin PLus; Raxenob Reucortil; Somalgesic Taxenant; ulpa- 
fie-N; Velsay-S Compuesto; Viplus; Xenõrads; Rus.: Ceiecon N 
(IỊeộexoH H); Pentalgin (ĩleirraarHH); Pentalgin-N (ỈIcHTanrRH* 
H); Pyralgin (IlHpaarHH); USA: Treximet.

PhcBinacopoeial Preporatkxu
BP 2014: Gastro-resistant Naproxen Tablets; Naproxen Oral 
Suspension; Naproxen Suppositories; Naproxen Tablets;
USP 36: Naprõxen Delaỹed-Release Tablets; Naproxen Oral 
Suspension; Naproxen Sodium Tablets; Naproxen Tabletỉ.

Neíopam Hydrochloride
IBANM, USAN, riNNMI
Benzoxazocinè; Fenazoxine; Hid[oclomro. de neíọpam';, 
Néíopam, - Qilorhydrate.- de; Neíopam,- hidrodoruro de;; 

"Neíoparrii Hydrpchiorldum; R-738; HeộonaMa rnflpoxnopkìfl?
3,4,5,6-Tetrahỷdrơ-5-róethyl-V-phenyl-1H-2^-benzũxazoane' 
jhydróchìoridé?'
C17Hi^O,HỢ=2898 , 1
CẢS —  13669-70-0 (ndòpam); 23327-57-3 (neíopam hydro-- 
chlonde).
ATC —  N02BG06 ■
ATC Vet— . QN02BG06.
UNII —  685J48E13W. -

Pharmacopoeias. In  Chín.

Uses and Administration
Neíopam hydrochloride is a non-opioid analgesic consid- 
ered to act centrally, although its mechanism of action is 
undear. It also has some antímuscariníc and sympathomi- 
metic actions. Neíopam hydrochloride is used for the relieí 
of moderate acute and chronic pain. The usual oral dose 
range is 30 to 90 mg three túnes daily; the recommended 
initial dose is 60 mg (or 30 mg in elderly patients) three 
times daiỉy. Neíopam hyđrochloride may also be given in 
doses oỉ 20 mg by inciamuscular injection, repeated every 6 
hours if necessary; it has been recommended that the 
patient should alvvays be lying down when receiving the 
injection and should remain so for 15 to 20 minutes 
afterwards. It has also been given by slow inưavenous 
injection in doses of 20 mg every 4 hours up to a maximum 
of 120mg daily.

Hiccup. In three case series1'3 involving 12 patients in 
total hiccups refractory to Standard therapy stopped after 
ữeatment with inưavenous neíopam. For the manage- 
ment of inưactable hiccups see under Chlorpromazine, 
p. 1046.3.

1. Bilottt p, Rosa G. Neỉopam for severe hỉccups. s  Engl J  Med 2000; 343: 
1973—4.

2. Biỉotu F, et a i  Neíopạm for re ím ao iy  postopcrative hiccups. Anesth 
Analg 2001; 93: 1359-60.

3. Pajot s, et aỉ. Hỉccup during vycaning ỉrom  mechanical vcnnlaúon: the 
usé of neíopam. Br J Anaeăh 2007; 99: 749-9.

Poin. Systematic revievvs considered that there was little 
or no evidence to justify the use of neíopam as an analge- 
sic for the management of postoperative pain.1-2

1. Evans MS. et ai. Neíopam ỉor the preventỉon of pottopcratỉve pain: 
quantítatíve systematic rcvỉew. Br J  Anaesth 2006, 101: 610-17.

2. K akkir M. t í  al. Sỉngỉe dose oraỉ neỉopam for acute postopcrative pain io 
adulu. A vaũâbleinThe Cochrane Database oỉ Systematlc Revievvs; ỉssue
3. C hichester John WIley; 2009 (accessed 28/07/10).

shỉvenng. Neỉopam ỉs one of several drugs tried1’5 in the 
prevention oỉ postoperatíve shivering (p. 1900.2).

1. B dotu F. tì  íl.  Ncỉopam and tramađol for the preventìon of shivering 
durìng neuraxlal anesthesía. Reg Anesth Pain Mtd  2002; 27: 390-4.

2. Plper SN. tí  *I. A  comparlson oí neíopam and donìd ỉne ĩor the 
prevention oỉ posunaesihetìc shìvering: a comparatíve. double-blỉnd 
and placebo~controlỉed dose-rangỉng study. Anaulhaia 2004; 59: 559- 
64.

3. Biỉotta P .tíaL  Neỉopam or doniđ ine in the pharmacologỉc preventìon of 
shỉveríng in patỉents undergoỉng consdous sedation for interventíonal 
neuroradỉology. Anaesthesia 2005; 60: 124—8.

Adverse Effects and Treatment
Adveise eổects occuning vvíth neíopam indude gastto- 
intesứnal disturbances, such as nausea and vomitmg, 
sweating, drovvsiness, msomnia, urinary retention, dizzi- 
ness, hypotension, tremor, paraesthesia, palpitations, 
lightheadedness, nervousness, coníusion, blurred Vision, 
headache, dry mouth, syncope, angioedema, allergic 
reactions, and tachycardia. Euphoria, hallucinations, and 
convulsions have occasionally been reported, as has 
temporary pink discoloration of the urine. Symptoms of 
overdosage have induded CNS and cardiovascular toxidty.

Inddence of odverse efỉeds. The French Pharmacovigi-. 
lance System has reported1 that, bom  Januaiy 1995 to 
December 2004, it had received 324 reports of adverse 
reactions assodated w ith the use of neíopam. The most 
hequently reported reactions were sweating (15 cases), 
nausea (10 cases), tachycardia (8 cases), malaise (6 
reports), and vomiting (5 cases). U nexpeaed reactions 
induded halludnations (11 cases), conhision (11 cases), 
cutaneous reactions such as erythema (7 cases), pruritus 
(4 cases), and urticaria (3 cases), and anaphylactic reac- 
tions induding anaphylactic shock (4 cases) and angio- 
edema (2 cases). The anaphylactic reactions were reported 
to have occurred shortly after neíopam was given during 
the postoperative period. There was a single case of íatal

convulsion and no cases of óverdosage had been reported 
(but see belovv).

1. D um eu G, tí  aỉ. French Network o ỉ PharraacovỉgUance Centers. 
Overview of adverse reactỉữnỉ to  neỉỏpam: an  analysis of the Prench 
Phannacovígiỉance database. Fundam ơ in  Pharmacoỉ 2007; 21: 555-8.

Effeds on  the urínarỵ tract. In January 1989, the UK 
CSM1 reported that it had received 53 reports in which 
neíopam was assodated w ith the deveỉopment of urinary 
retention or symptoms of hesitancy, poor sưeam, or drib- 
bling. In one case there was a history of prostatísm.

I . CSM. Neíopam hỵdrochioride (Acupan). Curm ư probỉrms 24  1989. AJso 
avaiỉable àt: http://www.mhra.gov.uk/home/idqjlg7IdcServicesGBT_ 
FILE&dDocName»CON2024431 &RevislonSelectionMethod=LatestRe- 
leased (accessed 14/07/08)

O verdosage. There have been reports of íatal overdoses 
with neíopam.1-4 One report' also provided details of 9 
other patients who recovered vvith routine supportive 
treaơnẽnt.

1. Piercy DM, t í  ai Death due to overdose of neíopam. BMJ 1981; 283: 
1508-9.

2. Urwin SC. Smẫth HS. Fataĩ neíopam overdose. Br J  Artaesth 1999; 83: 
501-2.

3. Tracqui A. «  ai. Fatal overdosage wiih neíopam (Acupan). J  Artứỉ Toxicol 
2002; 26: 239-43.

4. Kerr DE. Fletcher AK. Fatal neíopam overdose. Emerg Med J  2010; 27: 
407-8.

Precautions
Neíopam is conơa-indicated in patients with a history of 
convulsive dỉsorders. It should be used with caution in the 
elderly and in patients vvith glaucoma, urinary retention, or 
impaừed hepatic or renal function.

Abuse. Abuse of parenteral neíopam has been reported in 
3 patients with a history of chronic pain.1 Psychostimu- 
lant-like symptoms such as agitation, ữnpatíence, and vio- 
lence, were noted in 2 of the patients; antimuscarinic 
effects were also seen. All 3 patients w ere found to be psy- 
chologically dependent; in 2 who attem pted to stop nefo- 
pam, vvithdravval symptoms were noted.

1. VỈUỈer c , Mallaret MP. Neíopam abuse. A nn Pharmacother 2002; 36: 
1564-6.

Breast íeeding. No adverse eữects have been seen Ln 
breast-íed inlants whose mothers w ere receiving neíopam, 
and the last available guidance from the American Acad- 
emy of Pediatrics considered1 that it is thereíore usually 
compatible vvith breast ỉeeding.

Studies in 5 healthy nursing mothers given neíopam for 
post-episiotomy pain indicated that neíopam  was present in 
hum an mìlk in an equivalent concemration to that in 
plasma.2 It was calculated that on a body-weight basis a 
breast-fed iníant would receive less than 3% of the matemal 
dose.

1. American Academy of Pedỉatrìcs. The transíer oỉ drugs and other 
Chemicals into hum an mỉỉk. Pediarrỉa 2001; 109: 776-89. [Retíred May 
2010] Correction. ibừÌ4 1029. Also available au http://aappolicy. 
aappublications.Org/cgi/contcnt/fuli/pediatxics%3bl08/3/776 (accessed 
10/10/06)

2. Lỉu DTY, tí  ai. Neíopam excretion in hum an roilk. Br J  ctin Pharmacoỉ 
1987; 23: 99-101.

Renal impairment. Followmg a single dose oí neỉopam 
20 mg, given as an inưavenous inỉusion, the dearance oỉ 
neỉopam was íound to be reduced in  12 patients with 
end-stage renal disease (ESRD) w hen compared vvith 
aged-matched healthy subjects;* peak plasma concentra- 
tions of neỉopam were also signibcantly higher in  tbose 
with ESRD. The authors recommended tha t a 50% dosage 
reduction should be considered in those with severe renal 
impairment.

1. Mimoz 0 , t í  a i  Neíopam pharmacoỉdnetics in  patỉem s wỉtb end-stage 
renal dỉsease. Anesth Analỹ 2010; 111: 1146-53.

Interadions
It has been recommended that neíopam sbould not be gỉven 
to patients receivmg MAOls and should be used cautiously 
in those receiving tricydic antidepressants. The adverse 
eữects of neỉopam may be additive to those of other drugs 
with antỉmuscarinic or sympathomimetic activity.

Pharmacokinetics
Neíopam is absorbed bom  the gastrointestinal tract. Feak 
plasma concentrations occur 1 to 3 hours after an oral dose 
and up to l.hou r after intramuscular injection. About 73% 
is bound to plasma proteins. Neíopam is distributed into 
breast milk. It has an elimination haU-liíe of about 4 hours. 
It is extensively metabolised and excreted mainly in urine, 
in which less than 5% of a dose is excreted unchanged. 
About 8% o! a dose is excreted Via the íaeces.

All cross-reíerences refer to entries in Volume A

http://www.mhra.gov.uk/home/idqjlg7IdcServicesGBT_
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Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B)

SỊngle-ingredienl Preparotịonỉ. Beỉg.: Acupan; china: Fu Lu Ke 
(ÌÉPãĩ): Fu Lu Na (S^ắrt); Hong Kang Wei Si 
shengíu (ỉlíă); Fr.: Acupan; Gr.: Leopiexamin; Pallopikeron; 
IrL: Acupan; NZ: Acupan; Rus.: õxadol (Oiccaaoã); UK: 
Acupan; ũkr.: Acupan (AxynaH).

N è p a fe n a c  IBAN, USAN, riNNi
AHR-9434; AL-6515; Népafénac; Nepaíenaco; Nepafenacum;
HenaộeHaK. ■ - •
2-(2-Amino-3-benzoylphenyl)acetamide.
C,5H14N A=2543 
CÃ5 — 7828!-72-8.
ATC — S01BC10.
ATCVet—  QS01BC10. 
um — 0J9L7J6V8C

ProỊịỊe
Nepaíenac, an NSAID (p. 102.3), is a  prodrug of amíenac 
(p. 20.3). It ỉs used ỉn  the ưeatm ent oí paỉn and 
inũammation íollovving catarấct surgery. An ophthalmic 
suspension containing nepaĩẹnac 0.1% is instilleđ 3 timẽs 
daily starting on the đay beíore surgery and contìnuing for 2 
weeks after surgery^ to a maxưnum of 3 weeks if necessary. 
An additional drop should bẹ ìnstilled 30 to 120 minutes 
beíore surgery.

References.
1. Colin J, Paqueưe B. Comparison oí the anaỉgesỉc efficacy and saíery oí 

nepalenac ophthalmỉc siưpension compared w ith dỉdoíenac ophthaỉmic 
solutìon íor ocular paỉn and photophobia after exdm er ỉaser surgery: a 
phase n. randomửed, double-masked tt ia l  ơ ừ t Ttur 2006; 28: 527-36.

2. Lane ss. Nepatenac a unique nonsteroida] prodrug. Int Ophthalmol ctin 
2006; 46: 13-20

3. Lane ss, tí ứỉ. Nepaỉenac ophthaỉmỉc suspension 0.1% íor the 
preventỉon and treatm ent of ocular inílam m atỉon assodated wỉth 
cataract surgery. J  Cataraứ Rsỹraa Sưr$ 2007; 33: 53*8. Correctlon. ibùL; 
564.

Preparations
Proprietary Preparations (details are given in Volume B)

Sỉngle-tngredient Preparatìons. Arg.: Nevanac Braz.: Nevanaq 
Canad.: Nevanac Chile: Nevanac Cỉ.: Nevanac Denrn.: Neva- 
naq Gr.: Nevanac India: Nevanac IrL: Nevanac Israel: Neva- 
nac Jpn: Nevanac Malaysia: Nevanac; Mex.: Nevanac Neth.: 
Nevanac Norw.: Nevanac NZ: Nevanac Phũipp.: Nevanac 
PoL: Nevanac Port.: Nevanac; singapore: Nevanac Spain: 
Nevanac; Swed.: Nevanac; Switz.: Nevanaq Thai.: Nevanac 
Turk.: Nevanac UK: Nevanac; USA: Ilevro; Nevanac.

N icoboxil IriNNÍ

Butổxyethyl Nicotinate; Nicoboxilo; Nicoboxilum; Hmkoỗok-
C W 1.:
2-Butoxyethyl nicotinate.
CUH,7N03=223.3 
CÂS—  13912-80-6. ■■ 
um — GSD5B9US0W.

Proíile
Nicoboxil is a nicotinate used in topical preparations as a 
rubeíadent. It is also induded in some topical preparations 
used for the treatment oC acne vulgaris.

Preparations
Proprietary Preparationỉ (details are given In Volume B)

Multí-ingredient Preporations. Austral.: Finalgon; Austria: Final- 
gon; Ger.: Finalgon; Gr.: Finalgon; Ital.: Anti-Acne; Port.: 
Ẹịnalgon; Rus.: Betalgon (BeranroH); Betanicomylon
(EexaHHKOMnnoH); Pinalgon (<t>HHajiroH); UK: Actứiacf; ukr.: 
Finalgon (<í>HHaưiroH).

Nicom orphine H ydrochloríde ỊBANM. riNNMi

Hidrocloruro de ntcomortìna; Nicomodìna, hidrodoruro. de;: 
Nicomorphíne, Chlorhydrate de; Nicomorphini Hydrochlor-

■idum; HMKOMopỘMHa I V ự ip o x n o p M A - ....
3,6-Đí-O-nicotinoylmorphíne'' hýdrochlorỉde;' • (-H5ff,6S)-43-' 
‘Epoxy-9a-methylmorphin-7-en-3,6-diyl 'dinicotinate ■ hyđró-' 
chloride. ■ - 'l
CmH2SN3O5,HCI=5320
£45 —  639-48-5 (nicomorphme), 12040-4! -4 (nicomorphme 
'hydrochỉorideì, 35055-78-8 (mcomorphme X.HCI} 
ATC—N02M04 
ATC Vet — QN02AA04

P r o f i / e

Nicomorphine hydrochloride is an  opioid analgesic 
(p. 108.1) used in the treatment of moderate to severe 
pain. It is given in oral doses of 5 to 10 mg daily or by 
intramuscular, slow intravenous, or subcutaneous inịection 
in doses of 10 to 20 mg; higher doses have also been used. It 
may also be given rectally in  usual doses of 10 to 20 mg 
daily.
Reíerences.

1. Koopraan-Kỉmenai PM. et a i  Phannacokinetỉcs o ỉ ỉntravenousỉy 
admìnỉstered nỉcomorphỉne and ics metaboỉites in  m an. Eur J  
Anaathaiol 1993; 10: 125-32.

2. Koopman-Kỉmenaỉ PM, et ai. Rectaỉ administration of nicomoiphỉne in 
padents improves biologỉcal avaỉỉabỉỉỉty o ỉ m oiphỉne and  its glucuronide 
conjugates. Pharm Worỉd Sd  1994; 16: 248-53.

3. Kỡopraan-Kỉmenaỉ PM, et a l  The bioavaỉlabilỉty of intramuscuỉarỉy 
ađministered nicoraorphine (VUan) w ith ỉts mceabolỉtes and th e ỉr  
gỉucurooỉde conjugates ỉn surgical patỉents. Int J  ơ in  Pharmaaỉ Ther 
1995; 33 :442-8.

Preparations
Proprietary Preparations (details are given in Volume B)

single-ingredient Preporalỉom. Austria: Vilan; Denm.: Vilan; 
Neth.: MorZet; Switz.: Vilan.

N ifium ic Acid ÍBAN, riNNỊ 

Acide NiAumique; Áạdo niAúmico; Acidum niflumicum; 
;Niflúmico,' ácido;" NiAuminsãure; UP-83; HnộnyMOBaa 
Knaioĩa
2-(aaa-Trifluoro-m-toluidino)nicotinic acid.
C,3H9F3NA=282.2
CÁS — 4394-00-7.
ẠTC — M0ĨAX02; M02AAỈ7.
ATCVẽt — QM01AX02; QM02AAỈ7: ' “  :
ÙNIl — 4Ũ5MP5IUD8.

Pharmacopoeias. In Eưr. (see p. vii).
Ph. Eur. 8: (Ndlumic Add). A pale yellow, crystalline 
powder. Practícally insoluble in w aten soluble In alcohol 
and in methyl alcohol; freelỵ soluble in acetone.

Uses and Administrớtion
Niílumic add, a nicotinic add derivatíve, is an NSAID 
(p. 102.3). It has been used in  inỉlammatory and 
musculoskeletal and joint disorders in usual oral đoses of 
about 250 mg three or four úmes daily; up to 1500 mg daily 
has been used in severe disorders. It has also been used 
topically as a 3% ointment or 2.5% gel. The morpholi- 
noethyl ester, momiũumate (p'. 92.2), has similar uses.

NUlumic add  glydnamide has been used topically in  
inflanunatory m outh disorders.

Adverse Effeđs, Treaừnent, and Precautions
As for NSAIDs in generai, p. 104.3.

Fluoiide-assodated osteosis has been reported vvith 
prolonged use. Niũumic add  should be stopped ư  
hypersensiúvity skin reactions appear.

Effects on the skỉn. From a case-control study1 of children 
admitted to a hospitaỉ emergency department in Italy it 
was calculated that the odds-ratio of users of niílumic 
add, or its derivatíve momiBumate, developing serious 
cutaneous reactions was 4.9. Given this Ẽgure and the íact 
that saỉer drugs were available the. authors considered that 
there was no indication íor which niQumic add was 
required in children. However, a large cohort study2 invol- 
ving 193 727 children aged betvveen 0 and 14 yean ỉound 
that niílumic add  was not assodated with a higher risk of 
mucocutaneous reactions when compared with other 
NSAIDs or paracetamol. The authors of the later study 
suggested that the condusions of the oríginal study may 
have been coníounded because there was no adjustment 
ỉor age or indication.

1. Mennid-Ippolỉto F, et a i  Nưỉumic a d d  and cutaneous reactỉons in 
children. A nh  Dừ Child 2001; 84:430-1.

2. Sturkenboom M, ttaỉ. Incidence of mucocutaneous reactỉons ĩn đ iildren 
treated wỉih níũum lc add, o ther nonsteroidaỉ antiỉnlỉammatory drugs, 
or nonopioỉd analgesỉcs. Abstract: M ia ù ia  2005; 1 16 :212. FuH versỉon: 
h ttp ://p ed ia tric s .aap p u b lica tio n s .O rg /cg i/co n ten t/fu U /1 1 6 /l/e2 6  
{accessed 08/11/07)

Preparations
Proprietory Preparatkxu (details are given in Volume B)

single-ingredient Preparation*. Arg.: PlogovitaL' Belg.: NMugel; 
Cr.: Niflugelf; Nưiunlỷ; Fr.: NUlugel; NUluriL’ Gr.: Chrispapon; 
Livomex; Myoskelet; NiAamol; Novopone; Radiogen; Sariu; 
Hung.: Donalgũi; ItaL: NtOam; Port.: NlQuril; Rus.: Donalgin 
(JỊoHaaniH); Spain: NUlactoL

MubHngredient Preparations. Arg.: Plogodisten.

N i m e s u l i d e  IBAN, rìNNỊ
Nimesulid; Nimesulida; Nimesulidas; Nimésulide; Nimesulidi; 
Nimesulidinutti; Nímesulidum; Nimes2ulid; R-805; HMMecy-

4'-Nitro-2'-phenoxymethanesulphonanilide. 
c  |3H 12NAS=3083 
C4S — 51803-78-2.
ATC — M01AX17; M02AA26.
ATC Vet — QM01AX17; QM02AA26. 
u m  —  V4TKW1454M.

Pharmacopoeias. In Eur. (see p. VÍÌ).
Ph. Eur. 8: (Nimesulide). A yellovvish crystalline powder. It 
exhibits polymoiphism. Practically insoluble in water; 
slighdy soluble in dehydrated alcohol; ừeely soluble in  
acetone.

ProPỊe _
Nimesulide is an NSAED (p. 102.3) reported to be a selectíve 
inhibitor of cydo-oxygenase-2 (COX-2). Ịt is usèd to treat 
acute pain and dysmenoirhoea in  oral doses of up to 100 mg 
tvvlce daily; use in the EU is Ilmited to second-line treatment 
ÍOT a maxirmim of 15 days due to reports of hepatotoxidty 
(see Adverse Eííects, below). It hạs also been given rectally 
in a dose oỉ 200 mg twice daily. In the symptomatic 
neatment of sprains and tendinitis nimesulide has been 
applied topically as a 3% gel.

Nimesulide betadex (nimesulide betacydodextrúi com- 
plex) has been used sinũỉarỉy.

Reíerences.
ỉ . Bennett A. t í  al. Nimesulỉde: a tnultííacỉorial therapeutic approadi to the 

inSammatoiy process? A 7-year dỉnỉcal experience. Drugs 1993; 46: 
(suppi ỉ); 1-283.

2. Senna GE, ff aL Nỉmesulỉde ỉn the  treatm ent of patỉents ỉntoỉeiant of 
aspirinand other NSAIDs. Drug Safety 1996; 14: 94-103.

3. Vỉzzardỉ M, rt aỉ. Nỉmesulide beta cydodextrin (nimesulỉde-betadex) 
versus nimesuUde ỉn th e  treatm em  of pain aíier aithroscopic suigery. 
CurrTherRa 1998; 59: 162-71.

4. Bemareggi A. Clỉnical pharmacoldnetics oỉ nimesulỉde. ơ in  PharmứCữ* 
kừttí 1998; 35: 247-74.

5. Shah AA, tí  al. Seỉectíve ỉnhỉbítỉon of COX-2 ỉn hum ans is assodated 
vvỉth less gastroỉntestínaỉ ỉnjury: a comparỉson of nỉmesulide and 
napioxen. Gut 2001; 48: 339-46.

6. Nũỉng RM. t í  aỉ. Pathogenetic  role of cycloorygenase-2 in 
hyperprostaglandỈQ B syndrome/antenataỉ Banter syndrome: therapeu- 
tỉc use of the cydoóxygenase-2 ỉnhỉbỉtor nimesuUde. Qm Pharmaeoi Ther 
2001;70:384-90.

Adverse effects. Aỉthough thrombocytopenia is a common 
teature in patients iníected with HTV, a group of vvorkers 
considered that thrombocytopenia in one of theừ patients 
was relateđio the use of nimesulide.1

íh e re  have been reports2"4 of hepatotoxidty aftex 
treatment w ith nimesulide. Data hom spontaneous reports 
have also suggested that nimesulide may be assodated with 
a higher risk of hepatotoxidty than other NSAIDs.* A cohon 
study5 involving about 400000 users of NSAIDs in one 
region of Italy betvveen 1997 and 2001 ỉound that those 
taking nimesulide were 1.3 times more likely to develop 
hepatotoxidty than usen  of other NSAIDs and 1.9 times 
mote likely to suHer scvere liver injuxy. Reports oí serious 
hepatotoxidty had Ied to the suspension of marketing 
authorisatìons oí nimesulide in Finland and Spain in 2002. 
This issue was also reviewed by the EMEA6 and in 2004 they 
reported that the risk/benefit ratio for nimesulide remained 
íavourable; however, they recommended that its indica- 
tions be restricted to acute pain, dysmenoưhoea, and 
osteoarthrítis íor systemic tormulations, and to the relieỉ of 
sprains and tendinitis for topỉcal ỉormulations. It was also 
recommended that the oral dose be reduced to a maximum 
of IOOmg twice daily. Subsequently, in May 2007 the Irish 
regulatory authority withdrew systemic íormulations of 
nimesulide from the Irish market after concems about 
hepatotoxicity.7 Since being licensed in 1995, nimesulide 
had generated 53 adverse reaction reports involving liver 
toxidty, including 9 cases oí liver íaUure, 3 of vvhich resulted 
in death and 6 in liver transplantation; there had also been 1 
other liver-related íatality. The withdrawal prompted 
another revievv by the EMEA8 whlch conduded that the 
risk/benefit ratio of systemic íormulatìons of nlmesulide was 
still íavourable; hovvever, since most hepatic reactions were 
noted after 2 weeks of treatment, it was recommènded that 
treatment with nỉmesulide shouỉd be limited to 15 days. 
Aiter a full assessment of the risks and beneSts of 
nimesulide, in 2011, the EMEA’ hirther restriaed the 
indications of systemic íormulations to sếcond-linẹ 
ưeatment of acute pain and dysmenoưhoea only; lisẹ in 
osteoarthritis was nõ longer recommended.

There háve been reports10,11 of toxìc pustuloderma (acute 
generalised exanthematous pustulosis) with oral nimesu- 
lide. Fixed drug emptủms have also been seen.12

An iníant developed hypotension and hypqthermia aíter 
inadvertently taking an  overdose of 8 times the recom- 
mended daily dose of nimesulide.13 The patient recovered

The Symbol t  denotes a preparation no longer actively marketed

http://pediatrics.aappublications.Org/cgi/content/fuU/116/l/e26
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after gastric lavage vvith activated charcoal and supportive 
therapy.

1. Pasticd MB, et aỉ. Nĩmesuỉiđe. thrombocytopenỉc purpura, and hum an 
. im inunodeữdency virus (HTV) infectỉon. A m  ĩntem Med 1990; 112:233-

4.
2. McCormlck PA, tí  a l  c o x  2 Inhibiior and hiỉm ỉnam  hepatic íailure. 

• Lanctí 1999; 353:40-1 .
3. S b d t Vỉ, t í  aL Ntanesulỉde-induced acute hepatìás. A m  Pharmaeother 

2001; 33: 1049-52.
4. M a d i MA. t í  ai. Hepatotoxỉdty assodated with nimesulide: data frora 

the  Spanish phannacovỉgỉỉance System, ơ b i Pharmaeoi Tker 2002; 72: 
596-7.

5. Traversa G, t í  ai. Cữhort stuđy of hepatotoxkdty assodated with 
nỉraesulide and ỡther non-steroidal aa tí * inílammatorý drugs. BMJ 2003; 
327: 18-22.

6. EMEA. CPMP opỉnỉon ỉoỉỉowiog an  artỉde 31 re íem ỉ: nlmesulỉde 
contaỉnỉng m eđỉdnaỉ Products (ỉssued 7 th  May, 2004). Available at: 
h t tp : / /w w w .e m a .e u ro p a .e u /p d f s /h u m a n /r e f e r r a ỉ /n im e s u ỉ ỉd e /  
172404cn.pdf (accessed 08/04/10)

7. Irish M edidnes Board. ỉmmediate suspension of the marketíng of 
m edỉdnes contaỉnỉng nỉmesuỉỉde (issued 15th May, 2007). Availabỉe ac  
h ttp ://w w w .irab .ie /E N /S a fe ty -Q u a lity /Advỉsory*W arning*RecaIl< 
Notỉces/Human-Medỉcỉíìes/Nỉraesuỉỉde‘Suspensỉon.aspx?page*l&noti- 
cetypdd»-lfryear*2007 (accessed OS/11/07)

s. EMEA. Quesóons and answer$ on the CHMP recommenđatỉon on 
nỉm esulide-contaỉning m edỉdnes (ỉssued 2 ỉs t  September, 2007). 
Avaiỉable at: http://w w w .em ea.europa.eu/pdis/hum an/opinion/
43098807en.pdf {accessed 08/11/07)

9. EMEA. Questions and answer$ on the revỉew of systemic m eđidnes 
containing nimesulide (issued 2ữth January, 2012). Avaỉiable at: h ttp:// 
w w w .em ea.europa.eu/docs/en_G B/docum entJibrary/Referrals docu- 
m cnt/N ỉm esuUde_31AVC500107957.pdf (accessed 23/08/12)

10. Lateo s. Boíía MJ. Localíred toxỉc pusiuloderma assodated with 
nimesulide therapy conRrmed by patch testỉng. B rJ  Dermatoỉ 2002; 147: 
624-5.

11. Teixeỉra M. t í  ai. Acute generallxed exanthem atous pusiulosis induced 
by nỉmesuỉide. Dermatoi Online J  2006; 12: 20. Avaỉỉable at: h ttp:// 
d e rm a to logy .cd lib .o rg /126 /case_presen ta tions/agep /te ixe ira .h tm l 
{accessed 08/11/07)

12. M alheiro D, tí  al. Nlmesulide-lnduced fixed drug eruptíon. Alleryoỉ 
Immunopathoỉ (Madr) 2005; 33: 285-7.

13. Yapakd E  t í  aỉ. Hypoglycaemia and hypothermìa due to nứnesuỉỉde 
overdose. Arch Dừ Chiid 2001; 85: 510.

Pregnancy. Irreversible end-stage renal / 'ailưrc has been 
reported in a neonate bom  to a mother given nimesulide 
as a tocolytic. to m  the 26th to the 32nd week of 
pregnancy.' Others have reported neonatal renal íailure 
assodated with nimesulide.2 Premature closure oỊ the ductus 
arteriosus leading, in some cases, to penistent pulnữnary 
hypertension has also been seen in 10 neonátes vvhose 
mothers seU-medicated vvith nimesulide during the third 
trimester of pregnancy.3

1. P e n in i L. I I  ai. N eonaul end-suge renal lailurc assodaied with m atem al 
Ingcstìon of cydo^>xygenase-type-2 selecdve lnhibitor nimesulỉde as 
tocolytic. Lanât 1999; 354: 1615. Correction. iUd. 2000; 355: 238.

2. Baỉasubramanỉam J. Nỉmesuỉìde and n eo n au l renal ỉaỉlure. Lanal 1999; 
355: 575.

3. Palađini D, a  al. Severe ductal constiiction ỉn the third-trtmester íetus 
íollovving m atem al seU-medicanon w ith nimesuUde. U ltram m i Obtttt 
Gyntcol 2005; 25: 357-61.

Premature labour. Nimesulide has been tried as an alter- 
natlve to indom etadn to delay labour in patientỉ with a 
history of preterm delivery (p. 2131.1). Nimesulide was 
given from 16 to 34 weeks of gestation and a successíul 
delìvery started 6 days after withdrawal.' There appeared 
to be no adverse effea on íetal renaỉ íunction or the duc- 
tus arteriosus. The authors suggested that íetal prostaglan- 
din synthesis nũght be mainly mediated through cydo- 
oxygenase-1 (COX-1) and that a relatively selectìve cox- 
2 inhibitor su ch as nimesulide might produce fewer 
adverse eííects on the íetus than  other non-selective 
NSAIDs. Hovvever, in a small study short-teim  eíỉects on 
the íetùs were similar for nimesulide, indom etaán, and 
sulindac.2

Adverse effects have been reported ỉn some neonates 
whose mothers received nimesulide during their pregnan- 
des, see above.

1. Sawđy R. rĩ aì. Use of a cydo-oxygenase type.2-selectỉve non-steroỉdal 
anti-lnflanimatory agent to prevẽõt preterm  dellvery. ỈMnctt 1997; 350: 
265-6.

2. Sawdy RJ, t í  tứ. A doubỉe-blind randomixed study ot  ỉetaỉ õde effects 
durỉng and aítc r the shon-term  m atem al administradon of indometha- 
d n , sulinđac, and oixnesulỉde for the treatm ent o i pretenn  labor. Am J  
Obsttt Gymcol 2003; 188: 1046-51.

P rep ara tio n s
Proprietary Preparations (details a re  g iven  In V olum e B)

Singie-ingredient Preparations. Arg. : Aldoron; Flogovital NF; Vir- 
obron; Austriar. Aulin+; Beìg.: Mesulid; Braz.-. Arũex; Cimelide; 
Deũogen; Deltallan; Fasulide; Intlalid; Maxsulid; Mesalgin; 
Neosulida; Nimalgex; Nimesilam; Nimesubal: Nimesulin; Nime- 
sulix; Nĩmesulon; Nũalgen; NisoQan; Nísuiar; Nisuũex; Nisulid; 
Nizuil; Prexulid; Scaham; Scalid; Sintalgin; Sulonil; Chile: 
Ainext; Doloc Nimepast; NimesỵỊ; Nisulid; Nisural; China: 
Anjielishu ($ỈS*^);_BangNi (ỂẼ );  Fu Mei S h u j^ |Ị f f ) ;  
Hua ShuangJie (ífcĩR^); Huang Xing Yun Shu u
Nuo Ke U shu Tong (ý] fí |ậ)); Nuo zheng (9HE); Pu
Fẹi Te ( # ^ ) ;  Pụ W à (& d); Rui u  («M ); Rui Pu Le ( á «  
* ) ;  Rui zhi Li (SI3tíỊ|); Rui ziũ Qing Sai Pu Da (ffíh
te); Shan Yi Ttng (LÙft¥); Si Rui ( « « ) ;  Surong (Ẻ%); 
Tengke ( » ^ ) ;  Xianleke Yi Mei Li (1ÃSS*); Yi Ýa
Xuan {ỈÍĨỀff); Cz.: Aulln; Coxtral; Mesulid; Nĩmed; Nimesil; 
F r Nexen; Gr.: Ahogen; Alencast; Algosulid; Algover; Amoce-

ún; Aulin; Auromelid; Bioxidol; chemisulide; cliovyl; Discorid; 
Dolostop; Edrigyl; Elinap; Erledt; EtTdlog; Pladalgin; Flogostop; 
G-Revm; Kanal; Lalide; Lasazin; Lemesilt; Lizepat Londopon; 
Lovirem; Melicate; Melimont; Mesilex; Mesulid; Mesupon; 
Min-A-Pon; Mosuolit; Multilormil; Myxina; NaoSd; Neo-Leme- 
sib Nlberan; Nimegel; Nimelide; Nimesub Omnibus; Rhemid; 
Ristoldt; Ritamine; Rolaket; ScaAam; Spedlid; Sudinet; Trand- 
calm; Venton Volonten; Hong Rong: Mesulld; Nldol; Nimra; 
Hung.: Mesulid; Nĩdol; Nimelid: Xilox; Indúr. Actínim; Adenim; 
Aglonim; Anatebrin; Anlm; Antipen; Arinox-MD; Arsulide; 
Arthorid; Asilid; Auronún; Avinim; Benice-DT; Benim; Besto- 
nim; Beta Nỉdp; Bio-Nim; Blisulide; BoQam; Brinimo; C-Nũn; 
Canmet; Caslide; Ceralide-MD; Colìde; Cunim; Dardnil; Delnim 
MD; Denim MD; Denim; Dolide; Dolonỉm; E-Nlm-MD; Elide; 
Elnim-MD; Emsulide; Fenim; Fonũn MD; Genlide; Gesnim; 
Hilyte; Kind-MD; Ladex; Lupísulide; Mangolide; MaxiEam; 
Maxulide; Mesulid; Milenim; Monogesic; Movinim-MD; Myo- 
nab N-Lid; N-Side; Nam; Namosid: Nap; Nayanim; Neem-MD; 
Neet Nelsid; Nemeriv; Nemil; Nemon; Neulab; Neullde; Nevv 
Nidp; Ni-MD; Nidp: Nikee; Nile; Nilide; Nilup; Nimace-MD; 
Nimact; Nimagyb Nimaid; Nimat; Nimbid; Nímbu; Nimbus; 
Nimcet Nimdal; Nimdard; Nimeb; Nimegesic; Nimel; Nimeril; 
Nimesel; Nimesis-MD; Nimfast; Nimi; Nimica; Nimind CT; 
NimiK Nimkain Nimkul; Nimlak-MD; Nimley-MD; Nimlid-MD; 
Nimlodi; Nimobid; Nimodol; Nimoten; Nimogem; Nimoril; 
Nimotas-CD; Nimpain-MD; Nimpic Nimpure-MD; Nimras-MD; 
Nimriz; Nimsaid; Nimsutech; Nimtop; Nimucare; Nimuda; 
Nimulex-FD; Nĩmulid; Nimupain; Nimupet; Nimustar; Nimu- 
sym; Nỉmusyp; Nimutab; Nimutal; Nimvar-MD; Nimven-MD; 
Nimvista; Nisba; Nise; Nisulid: Nizapas-MD; Nizer; NMD; Nobel; 
Nodard; Nom; Novigan-M; Novolid; Nugesic Nuleb; Nulide; 
Numel; Onalide-MD; Onim-MD; Orthobid; Osonim; Panim; 
Pansulide RD; Willgo; Indon.: Amidt; Aulint; Nicoxt; Nlmed; 
Nimostt; SohoOamt; Ximede; IrL: Aulin; Mesulidt; Israel: 
Mesulỉd; ItaL: Actalide; Algimesil; Algoliden Antalon Areuma; 
Aulln; Dehos; Dimesul; Domes; Ehidol; EnreAog; Eudolenet; 
Fansulide; Flolid; Isodol; Ledoren; Mesulid; Nerelid; Nimedex; 
Nimenolt; Nimesulene; Nims; Oronime; Pantames; Remov; 
Solvỉng; Sulidamon Sulide; Malaysia: Preeoxi; Mex.: Apolide; 
Cargesprib Deỉam; DegorSan; Dexlin; EskaEam; Fenoxib Fìa- 
mide; Flamozin; Igrexa; Inim; Lesiden; Lusemỉn; Medani; Meli- 
den; Mesulid; Minus; Nidolin; Nilden; Nilid; Nimepis; Ndurin; 
Quidoỉril; RedaQam; Severbi; Sidelt; Sindel; Sulidek; Sulidol- 
GB; Sundin Ul-Flam; philipp.: Aulin-h Flamesulf; Mesubdỷ; 
Nidolid; Sorini-t-; Sulidin; Pol: Aulin; Coxtral; Minesulin; Nime- 
ỉil; PorL: Aulin; Donulide; Gerilide; Jabasulide; Nỉlmide; 
Nimalget; Nimartìnt; Nimed; Nimesulene: Reumolide; Sulidon 
Sulimedt; Vitolidet; Rus.: Actasulid (AKTacynHa); Aponil 
(Aitomui); Auronim (AyponnM); Coxtral (KoKcipaii); Flolid 
(OnonHO); Nìmesil (H h m c c h h ) ;  Nimica (HHMHxa); Nimulid 
(HnMyimn); Nise (Haib); Prolid (npoinu); Switz.: Aulin; Nisulid; 
Thai.: Emdon; Nemil-Os+; Neptide; Nĩdol' Nilide; NLmill; 
Nlmindt; Nimlide; Nimo-f; Nimulid; Veedol; Turk.: Coxulid; 
Mesulidt; Modval; Nimelid; Nimes; Romasubd; Sulidin; ukr.: 
Nimegesic (HHMert3Hic); Nimesil (HMMeciui); Nise (Haìb); Reme- 
sulid (PeMecyjnw)t; Remisid (PeMHCKA); Venez.\ Ainex; Aulirt; 
Drexel; Nimecox; Nimelid; Reduben; Scaỉlan.

AAuhi-ingredient Preparntiottt. Arg.: Mio Aldoron; Mio-Virobron; 
India: Adenim Plus; Adenim-MR; Adnim-P; Aldee-P; Alsolide 
Plus;'Alsolide-MR; Amidase-N; Anaỉortan-N; Anim-P; Anm-P; 
Antipen-T; Arinox Plus; Amim-P; Arsulide-D; Arsulide-P; Arsu- 
lide-S; Arthorid; Artìíen; Aỉilid Reliet Avinim Plus; Avinim- 
MR; Axinim; Baselide; Benim-P; Bestogesic MR; Bestogesic 
Bestonim P; Biozobid-N; C-Nim plus; Cadiflam-NP; Cadpo-N; 
Canmet-MR; Canmet-P; Canmet-SN; Camil MR; Camil Plus; 
Caslide-P; Ceralide-P; Cipien N; Otani; Colev; Comspa; Cia- 
nim-P; Cunim Plus; Cuzen-NM; Cydozed-N; Cydoxobid; Dac- 
nis N; Dardnil-P; Delnim-P; Delnim-SP; Denim P; Decim PIus; 
Densera-N; Diplonim-MR; Diplonim; Dizer-N; Dolamide; Dolide 
Plus; Doloũam Plus; DoloQam-MR; Dolospan; Drolid; DS-15 
Plus; Dyspas; E-Nim Plus; Edase-N; Elnim-D; Emanzen-N; 
Emsulide-Pen; Emsulide-P; Etiza; Fedob Fevni-P; Flamar-P; 
Flozen-NS; FIupara-N; Flupara-SN; Fonim-P; Fonim-S; Genlide 
Plus; Gesnỉm-MR; Gesnim-P; Gesnim-S; Gonim; GSNim-P; 
Hilyte-P; Hĩa-NP; Imosan; lmsimob Indlide; Ingesic-MR; Inge- 
sic-P; Inslide; Itzgon; Jumo; Jumodp; Kaylid-P; Khallú Kind 
Plus; Ladex-P; Lebec-NP; Leebec-NP; Litnim; Lupisulide MR: 
Lupisulide-D; Lupisulide-P; Maxiflam-SP; Maxonim-P; Meri- 
Qam; Mesu-P; Minipar-P; Minipar-SP; Minipar-TZ; Minsu-P; 
Molide; Molulid; Mortrin-T; Movinim-P; Movinim-S; N-Plus; 
N-S-Plus; Nam Cold-L; Nam Cold-SR; Nam Cold; Nam-P; Nam; 
Namplus; Namsale; Nap Plus; Need; Neet Plus; Neet-S; Neíten 
Nelsid Fort' Nelsid Plus; Nelsid-MR; Nelsid-S; Nelsid; Nemeriv- 
P; Nency-P; Neomol-MR; Neomol-XP; Neosulide Plus; Nepar; 
Neulab Ãctive; Neulab D; Neulab-MR; Neurophen-Compoũnd; 
Nevis-P; Niap; Nicet; Nldllex-T; Nidp Cold; Nidp D; Nidp MR; 
Niđp Plus; Nidp Supergeb Nidp T; Nidspas; Nidic NUen MR; 
Niíen plus; Niíên; Níle Plus; Nile-Cl NUe-P; NUe-S; Nile-SP; 
Nile-TZ; Nilup-P; Nim-MR; Nimace-P; Nimace-SP; Nimagyl-PC; 
Nimaid-P; Nimat-MR; Nimat-Plus; Nimbra Plus; Nimbus PIus; 
Nimcare-A; Nimcet Plus; Nimdn-P; Nimdard Plus; Niradase-P; 
Nimdase; Nimdin; Nimeb-P; Nimegesic-P; Nlmelide Fen; Nimer- 
il-T; Nimesel-P; Nimesis-P; Nimeter-A' Nĩmetii; Nimi-LB; Nimi- 
ca Plus; Nĩmitiz; Nimiz-Plus; Nĩmkair-P; Nimkul DCM; Nimkul 
Para; Nimkul SP; Nimkul-CZ; Nimkul-MR; Nỉmlak-Plus; Nlm- 
ley-P; Nimley-S; Nimli-P; Nimlid-P; Nimnil-P; Nimodex' Nlmo- 
dia-P; Nimofen-P; Nimoíen-T; Nĩmopace; Nimotas-P; Nimotiz 
MR; Nimoven; Nimpa; Nimpain P; Nimpain PS; Nimpain T; 
Nimpai; Nimpara; Nimpep; Nimpure-P; Nìmpure-PS; Nimriz 
Plus; Nims-P; Nimsaid-P; Nimsaid-S; Nimsaid-T; Nimsol Plus; 
Nimspa; Nimspas; Nimtech; Nimtiz-MR; Nimucare-P; Nimucet-

Fen; Nimucet-MR; Nimucet; Nimucold; Nimudin; NimụũeX' 
MR; Nimuflex-P; Nimulid MR; Nimulid Nugel; Nìmulid sp 
Nlmumol-P; Nimupain Plus; Nimuris-Plus; Nimuspas; Nimus- 
tar-P; Nimusur-S; Nủnusym-Plus; Nimuul-Plus; Nlmvar PIus, 
Nimvar-MR; Nimven Plus; Nimven-S; Nimven-T; Nimvista 
Plus; Nimvista-D; Nỉmvista-MR; Nimvon-S; Nisba Plus; Nise 
Gel; Nise-MR; Nlser; Niza-Spas; Nizapas-MR; Nizapas-P; Niza- 
pas-SP; Nizi; Nobel Plus; Nobel Spas; Nobel-MR; Nodard Plus; 
NoQam P; Nom-P; Normal; Notpy; Novolld-MR; Novolid-S; 
Nozy Cold; NP.Com; NPM; Nugesia; Nupan Onalide-MR; Opel 
Plus; Opel-MR; Orthobỉd Plus; Orthobid-MR; Orthodex-MR; 
Osnip; Osonim-P; Ospas; Oxin Plus; Oxyprem; Padmol Plus; 
Panum-P; Panum-SP; Paralide; Paratel-NP; Parazolandin; Mex.: 
Amoxỉdỉde; Ziưoflam; Ukr.: Inllarax (HHỘaapaxc); Nizei 
(Haibep)T.

Nonivainide ỊriNN)

Nonivamida; Nonivamidum; Noniwamid; Nonylvanillamide; 
PAVA; Pelargonyl Vanillylamide; Pseudocapsaicin; HoHMBa-
MMfl.
N-Vanlllylnonamide; W-[(4-Hydtoxy-3-methoxyphenyl) 
methyl]nonanamide.
C,7HJ7N03=293.4 
CAS — 2444-46-4. 
um — S846B8910fì.

NOTE. Use of the tenn 'synthetic capsaidn' to describe 
nonivamide has arisen from the use oi nonivamide as an 
adulterant for capsaidn and capsicum oleoresin.

PrọA‘/e
Nonivamide is a synthetic analogue of capsaidn (p. 35.1) 
that is used in topical preparations for the relieí of muscular 
and rheumatic pain.

Nonivamide has also been used as a ỉood ílavour and in 
'peppei sprays' for law eníorcement and selí deíence.

Preparatìons
Propriotary Preparations (details are given in V olum e B)

Sìngle-ingredient Preparolions. Austria: ABC H ydrogel-W arm ep- 
D astert; Ger.: Capsi-m ed; G othaplast C apsicum -W annepflaster.

Muhi-mgredient Preporations. Austral.: FLnalgon; Austria: F inal- 
gon; R ubrim ent; Cz.: Capsicolle; Ger.: FLna]gon; R u b rim e n tt; Gr.: H nalgon; Port.: Finalgon; Rus.: B etalgon (EeianroH); B eta- 
n icom ylon  (EeTaHHKOMHhOH); Capsicam  (KancHKaM); FinaIgon 
(<hHHajiroH); Switz.: H istalgane; R adalg in t; Thai.: A m m elB; UK: 
Pain Relieí B alm f; ukr.: Capsicam (KancmcaM); F inalgon 
(tpHHaaroB).

Nonsteroidal Anti-inflammatory 
Drugs
AINE; AINS; Fármacos antiinAamatorios no esteroideos;
NSAIDs; NSAlher; HCTlBn; HriBri; HriBC HecreponflHbie
npoTMBoáocnannTenbHbie npenapaĩbi. -

U ses a n d  Adm inistration
Given as single doses or in short-term intennittent therapy 
NSAIDs can relieve mild to moderate pain. However, it may 
take up to 3 weeks of use beíore theữ a n ti- in f la m in a tf>ry 
eữects become evident. The combined analgesic and 
antí-inĐamniatory eữects make them particularly useful for 
the symptomatic relieí of painíul and/or inílammatory 
conditions induding rheumatic disorders such as rheumat- 
oid arthritis, osteoarthritis, and the spondyloaithropathies. 
and also in peri-articular disorders, and soft-tissue 
rheumatìsm. Some NSAIDs are used in the management 
of dental or postoperative pain. Some NSAIDs, but not 
aspirin or other salicylates, are also used to treat acute gouty 
arthiitis.

Generally, it is considered that there are only small 
(Merences in anti-inílainmatory activity between the 
vaiious NSAIDs and choìce ìs largeỉy empìiical. Responses oỉ 
individual patients vary widely. Thus, ư a patient fails to 
respond to One NSAID, another drug may be successhil. 
However, it has been recommended that NSAIDs associated 
vvith a low risk oỉ gasưointestinal toxidty should generally 
be preíerred and the lowest effective dose used. Treatment 
w ith NSAEDs that are selective inhibitors of cyclo- 
oxygenase-2 (COX-2), such as celecoxib, is limited in the 
UK to those patien ts  w ith a history of serious 
gasơointestmai problems or considered to be at high risk 
of developing such problems if given a non-selectìve NSAID 
(see Efiects on the Gastrointestìnal Tract, p. 105.3).

NSAIDs are usually given orally, with or after food, 
although some such as didoíenac, ketoproíen, ketorolac, 
parecoxib, pứoxicam, and tenoxicam can be given 
intramuscularly; didoỉenac, ketorolac, parecoxib, and 
tenoxicam can also be given inưavenously. Some NSAIDs 
are applied topically or given recully as suppositories.

All cross-reíerences reíer to entries in Volume A

http://www.ema.europa.eu/pdfs/human/referra%e1%bb%89/nimesu%e1%bb%89%e1%bb%89de/
http://www.irab.ie/EN/Safety-Quality/Adv%e1%bb%89sory*Warning*RecaIl%3c
http://www.emea.europa.eu/pdis/human/opinion/
http://www.emea.europa.eu/docs/en_GB/documentJibrary/Referrals
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Several NSAIDs are used in ophthalnùc preparatíons for 
the ínhibition of intra-operative mìosis, eontroỉ of 
postoperatíve ocular inílammation, and prevention of 
cystoid macular oedema.

Action. Cydo-oxygenases play an important role in the 
biosynthesis of prostaglandins (p. 2598.1). Non-selective 
N S A ID s inhibit both cydo-oxygenase-1 (COX-1) and 
cydo-oxygenase-2 (COX-2); the idea that inhibition of 
COX-1 is assodated with adverse gastrointestinal eHects 
while inhibition of COX-2 is assoâated with 
anti-inílamniatory ac tm ty ,1'6 led to the development7 of 
prcíerential or selective inhibitors of COX-2. Meloxicam 
and nimesulide are preỉerential inhibitors of COX-2, (i.e. 
they have a higher selecdvity for COX-2 than COX-1 but 
are not exduáve COX-2 inhibitors); etodolac and nabu- 
metone are also daim ed to have preíerence for COX-2 
although there is less evidence for this. Drugs with a very 
high selectivity for COX-2 are also available; celẽcoxib and 
parecoxib are two examples. Although the selective inhibi- 
don of COX-2 may be assodated with reduced gasttoin- 
testinal toxidty, adverse eữects assodated vvith su ch inhi- 
bition have been noted in other body Systems, see 
Thrombodc Events under Eítects on the Cardiovascular 
System p. 105.1, and Eítects ọn the Kidneys, p. 106.2.

Therẽ is ev id e n c e  t h a t  NSAIDs m a y  also  h a v e  a  C entral 
m e c h a n lsm  of a c tio n  t h a t  .a u g m e n ts  th e  p e r ip h e ra l  
m e c h a n ism .6

Many NSAIDs possess cẹnơes of chirality vvithin theữ 
molecular structure, vvith dUíerent chiral fonns (enantio- 
mers) having d iU eren td ẹg rees  of pharmacological 
activity.s•,  For example, indom etadn, its analogues, and 
some arylpropionic adds are chiral drugs with the 5(+)- 
enantiomer in  most cases shovving the dominant pharma- 
cological activity. Hovvever, the ratio of S/R activlty varies 
between drugs and between tmimal spedes. NSAIDs are 
generally used dinically as the racemate with only a few 
currently being given as the S-enantiomer (íor example, 
dexibuproíen and dexketoproíen). The chirality of a drug 
may have subtle eỉỉects on its toxicity and interactions, and 
it may be more desirable to use a drug as its active 
enantíomer.’
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Coỉk pain. Prostagỉandins have been implicated in the 
aetìology of biliary colic (p. 6.3), and some NSAIDs such 
as didoỉenac, indometadn, and ketoproíen have beéii 
used to  relieve such pain.

Dementia. Although NSAIDs have been assodated with 
memory impairment and attention dehdts ỉn the elderly 
(see Eííects on the CNS, p. 105.2), some studies have 
shovvn that long-term use may reduce the rate of cogni- 
tive dedine1-2 or the risk o{ developing AMielmei^s dis- 
ease3'5 (see Dementia, p. 390.1). A systematic revievv4 of 
observational studies, vvhich included some of these stu- 
dies, also suggested that the risk of developing dementia is 
lower in patients who are taking NSAIDs. Hovvever, a ran- 
domised study7 tound no benefit hom  treatment vvith 
naproxen or rolecoxib in  patients vvith existing miỉd to 
moderate Alrheimei^s disease. Another systematic revievv3 
has suggested that the benehdal eííects of NSAIDs seen in 
some studỉes are likely to  be due to biases such as recall 
introduced by the smdy's design; the beneht of NSAEDs in 
preventing dementia or cognitive impairment was 50% in 
studies with prevalent (pre-existing) dementia cases, 
which decreased to 20% in studies of inddent dementia 
cases (those developing during thẹ study period), and was 
absent in those which used cognitive dedine ás an end- 
point. Furthermore, a more recent randomised primary 
prevention study’ conduded that neither naproxen nor 
celecoxib had a protectivé effect and there was some evi- 
deiice. that naprõxen had a detiimental effect when com- 
pared with placebo. A large population-based cohort 
study10 of the elderly also did not And a reduction In the 
risk o ỉ dementia or Alzheimer's disease among NSAID 
users. Instead, previous sustained use of NSAIDs was 
íound to be assodated vvith an increased inddence of 
dementia and Alzheimer's disease; the authors suggested 
that NSAIDs might only delay the onset of dementia.

Further studies are needed to determine the role of 
NSAIDs in dementia,10
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Diabetes insipklus. NSAỈOs such as indom etadn have 
been used in the treatment of dỉabetes insipidus; for some 
reíerences, see p. 72.1.

Edopic ossiRcatìon. Ectopic ossiũcatìoa (heterotopic ossifi- 
cation) ìs a conditìon in which mature bone develops in 
non-skeletal tissues, commonly the connective tissue of 
musdes. It occurs after local trauma, ÍOT example after 
joint dislocation or surgery such as total hip replacem ent 
and also aíter neurological damage such as severe head or 
spinal cord iniuries.1-2 Ectopic bone íormation usually 
starts about 2 weeks atter the injury, though symptoms, 
which include localised pain, íever, svvelling, erythema, 
and restriction of movement, may not appear for 8 to 12 
weeks.u  Neurogenic eaopic ossiAcatiõn may develop 
even several years after spinal cord injury.3 A congenital 
íorm of ectopic ossiGcatìon, myositis ossiAcans progressiva 
(íĩbrodysplasia ossiAcans progressiva), also occurs but ỉs 
rare. The prindpaỉ complicatíons of ectopic ossUication are 
loss of joint mobility and hmction.1-2

Ectopic ossiũcation should be distingulshed bom  the 
caỉdAcadon of soft tissue which may occur in connecdve 
tissue disorders or in parathyroid disorders as a result of high 
tírculating concentrations of caldum and or phosphate; ỉn 
these conditions caldhcation occurs vvithout bone íorma- 
tion.

Surgical resection can únprove joint motion1’3 in patients 
with ectopic ossữication, but may be assodated vvith severe 
complicatlons and poor outcome, and ossiEcatíon may recur 
postoperadvely.3 Delaying surgery as long as possible until 
bone íotmation has deaeased may lessen the likelihood of 
these complications,1 although earlier surgery may prevent 
Abrous ankylosis and musde contracture.3 Although there 
is no consensus on treatment, early, regular and cauđous 
physiotherapy ls recommended to mobilise joints;*'3 
aggressive manipulation may cause htrther ossiũcation.

Prophylactic measures indude radiotherapy or drug 
therapy. While prophylaxis does not always prevent the 
development of ectopic ọssiAcation, it can decrease its 
occurrence and severity. Prophylactic measures should be 
begun as early as possible and with regard to orthopaedic 
surgery may be started beíore the operation. Prophylaxis is 
also required if mature ectopic bone is to be surgically 
excised in order to minimise the rate of recuưence. Low- 
dose radiotherapy is as eữective as high-dose, and pre- 
operative irradiation ís as eHective as postoperative.4 Studies 
suggest that NSAID prophylaxis is of sứnUar efficacy to 
radiotherapy.4 NSAIDs appear to signihcantly reduce the 
inddence of ectopic bone íormation,2'3 possibly by 
inhibiting ỉnEammation and suppressing meseachymãl 
cell proiưeration.3 While conơoversy exists as to duratíon 
and doses, indometadn is considered the NSAID of choice 
by some; naproxen, tenoxicam, and diclolenac may also be 
of beneíỉt.4 Ibuproíen has been tried; however, a stuđy4 has 
ỉound that, although it signiãcantly reduced the rate oỉ 
ẹaopic bone íormation, there were no clinical beneAts 6 to 
Í2 months aỉter surgeiy. Bisphosphonates that inhibit the 
mineralisatỉon of the deposited bone, such as etidronate, 
have also been used but Ặey do not prevent the íormatịon 
of the osteoid matrix. Also when etidronate is stopped, some 
mineralisation can occur, resulting in delayed ectopic or 
rebound ossiAcatỉon, though it is usually less severe. 
Prolonged tteatment may be needed.2-3 A systematic 
review,7 however, íound ĩnsuỉBdent evidence to recom- 
mend the use of etidronate for the treatment ọf acute 
eaopic ossiScation.
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Eye dísorders. Mỉosis resistant to conventional mydriatìcs 
ohen develops during ocular sutgeiy, possibly due to 
release of prostaglandins and other substances assodated 
with trauma. NSAIDs, which are prostaglandin synthetase 
inhibitors, are therelore used prophylactically as eye drops 
beỉoce ocular surgery to ameliorate intra-operatíve miosis 
but there has been some doubt that the eỉíect they pro- 
duce is oỉ clinical signi&cance. Those commoitly ũsed 
include didolenac, indometadn, and {luibiprpỉen. These 
drugs do not possess intrinsic mydriatìc properties.

Some NSAIDs are used topically or systemically in 
inỉlammatory ocular disorders, induding inũammation and 
cystoid macular oedema ỉollotving ocular surgery (see 
below). Topical NSAỈDs are also eSectìve analgesics when 
used in the management oỉ comeal abrasions. However, 
their role in the tteatment of macular oedema assodated 
with uveitís (p. 1615.1) is less dear. NSAIDs are ạlso usedin 
the ữeatment of sderitis (see p. 1612.3). Didoỉenac and 
ketorolac have also both been ũsed in the management of 
seasonal aUergic conjunctivitis (see p, 611.1).
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POSTOPERAĨ1VE ỊNRAMMATORY OCUIAR DiSORDERS. Corticoster- 
oids are ùsed topically for the conơol of p o s to p era tiv e  
ocular inflam m ation  but cautlon is requìred as they can 
delay vvound healing and mask postoperatìve inỉection. 
They should only be used for short periods as they can 
cause glaucoma in susceptible individuals. Topica] NSATDs 
have also been tried and appear to be as eữective as corti- 
costeroids in  conơolling signs of InAammation after ocular 
surgery,1 but there has bẽén some concem about reports 
of com ealtpxidty (seep. 50.1).

. C ystoia m acụ iar oedem a may follow cataract or 
'  retốiãl detachment surgery due to a dỉsturbance of the 

blood-retinal barrier. NSAIDs1'4 such as dicloíenac, flur- 
biproíen, ỉndometadn, and ketorolac are used toplcally with 
or without cortỉcosteroids to prevent or reliève cystoid 
macular oedema. NSAIDs indúding mdom etadn axê also 
used systemicaũy hỉ its management. However, a systemadc 
revievv4 has tound insuffident evidence for the efficacy of 
NSAIDs (topical and oral) in acute or chronỉc cystoid 
macular oedema aíter cataract 'surgery although topicaỉ 
ketorolac may have a positive effect in chronic disease.
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Fever. Paracetamol, salicylates, and somẹ other NSAIDs 
are the main antipyretics used to control ỉever (p. 11.3). 
Paracetamol is usually the antipyretic of choice in  iníants 
and children but ibuproíen ỉs an eHective altematìve; 
altemation of the two may be better than either alone, 
although this is controvẹisial. Salỉcylates are generally 
contra-indicated ỉn these patients because of the possible 
link between their use and the development of Reye's 
syndrome (see under Adverse EHects of Aspirin, p. 25.3).

Gout. NSAIDs are the drugs úsually used first ỉor thè treat- 
m ent oỉ acute attacks oỉ gout (p. 600,1). Since thẻ drug 
treatment oỉ chronic gout can lead to the mobilisation oi 
urate crystals to m  established tophi to produce acute 
attacks, NSAIDs may also be used for the prophylaxis of 
acute gout duiing the fin t few months o! ụrate-ĩowering 
therapỹ.

The Symbol t  denotes a preparation no longer actively marketed



104 Anglgesics Antỉ-inflommatory Drugs and Antipyretics

Headáche. An NSAID is often tried first for the sympto- 
matic Ueatment of various types of headache induding 
migraine (p. 670.3) and tension-type headache (p. 671.3). 
NSAIDs may also be eỉfective prophylactíc drugs íor 
migrainé, although propranolol is generally preíerred. Par- 
oxysmal hermcrania, a rare variant oỉ cluster headache 
(p. 670.1), responds to indom etaõn.

Kidney disorders. Although NSAIDs can produce adverse 
eííects on the kidney (see p. 106.2) they may have a role 
in the management oỉ some types oỉ glomerular kidney 
disease (p. 1604.3). They may bẽ of use for the control of 
proteimưia due to nephrotíc syndrome except w hen there 
is overt renal ỉailure.

Malignant neopktsms. An early study by the American 
Cancer Sodety1 suggested that regular use of aspirin might 
reduce the risk of developing ỉata) cancer oí the oesopha- 
gus, stomach, colon, or rectũm. Death rates due to õther 
gastrointestinal cancers did not appear to be affected. 
Some studies2'12 appear to support this reduced risk of col- 
orectal cancer (see Prophylaxis, under Malignant Neo- 
plasms of the Gasưointestinal Tract, p. 707.2) in regular 
users of aspirin or other NSAIDs, particularly in high-risk 
patients, conclusions that were cautiously endorsed by a 
systematic revievv.13 Furthermore, a pooled analysis14 of 
data ừom  2 randomised studies conduded that taking 
300 mg, or more, of aspirin daily for at least 5 years ìs 
ehective in redudng the risk of colorectal cancer, vvith a 
Iatency of 10 years. However, other studies15’16 have 
íound no evidence o{ an  assodation between the use of 
aspirin or NSAIDs and the inddence of colorectal cancer; 
the authors suggest that these results may be explained by 
the short ơeatm ent period and the low dose of aspirin 
used. M ore recent revietvs17’1* prepared íor the us Preven- 
tive Services Task Force (USPSTP) indicated that aspirin 
and NSAIDs, induding selective cydo-oxygenase-2 (COX- 
2) inhibitors, reduce the inddence oí colonic adenomas, 
and tha t aspirin and NSAIDs also reduce the inddence of 
colorectal cancer; hovvever, the USPSTF issued a state- 
m ent”  that, bccause of the adverse cardiovascular-’ànd" 
gastrointestinal eơects assodated w ith these agents, theừ 
use to prevent coỉorectaỉ cancer could not be recom- 
mended in  those at average risk of colorectal cancer.

The potential role that inhibition of COX-2 may play in 
the management of cancer has been discussed20’21 and a 
study22 has ỉound that regular use of aspirin appears to 
reduce the risk of colorectaỉ cancers tha t overexpress COX-2 
but not those with weak or absent expression õf COX-2.

A large case-control study,23 using data held on the UK 
General Practice Research Database, has examined 
inỉormation on NSAID use and the development oỉ 
common cancers. This study aỉso íound that the use oỉ 
NSAIDs (induding aspirin) may protect against cancer of 
the oesophagus, stomach, colon, and rectum. However, the 
study ía ile d  to  show  any  d ec rease  in  risk  of 
non-gasưointestinal cancers. Subsequentỉy, 2 meta-ana- 
lyses24-25 have also suggẹsted that aspirin and NSAID use 
reduce the risk of othẽr gastrointestínal cancers such as 
oesophageal or stomach cancer. In additíon, one analysis24 
considered the effect of NSAID and aspirin use on 
non-gastrointestinal cancers: aspirỉn use shovved a 
chemoprotective eữect in  pancreatic cancer although this 
was not signihcant statistically; there vvas also a slight, but 
nonetheless signiBcant, reduction in  the risk of breast 
cancer assodated with both aspứin and NSAID use. The 
results for other sites, namely ovary, lung, bladder, and 
prostate, suggested no eííect or possibly a slight reduced risk. 
The authors considered tha t it was u ndea r if any potential 
beneSt in  non-gastrointestina] cancers may be oỉíset by the 
known ádveirse eữects assodated with the long-term use of 
these drugs particularly in those cancers with a lovv 
inddence..

Treatment with sulindac (see Gastrointestinal Disorders, 
p. 134.2) has been ỉound to reduce the number of polyps in 
patients with ỉamiỉial adenomatous polyposìs, a conditíon 
which predỉsposes to development of colorectal cancer. 
Celecoxib has similar eSects (see p. 37.1).
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Menslrual disorders. Menorrhagia (p. 2300.3) is thought 
to be assodated vvith abnormalities of prostaglandin pro- 
duction. Treatment with NSAIDs such as ibuproíen, 
meíenamic add, or naproxen during menstruation, can 
reduce uterine blood loss by an average of 30% in women 
with menorrhagia. There does not appear to be any evi- 
dence that One NSAID is more eữective than another.

NSAIDs are usually the first choice for the pain of 
đysmenorrhoea (p. 8.2). Meíenamic add  may have a 
theoretical advantage over other NSAIDs in being able to 
inhibit both the synthesis and the peripheral action of 
prostaglandins, bu t dinical studies have not shown 
íenamates to be more eííective, and systematic review has 
suggested that ibuproíen may have the best risk/beneflt 
ratio.

Migraine. See Headache, above.

Orihoỉtotic hypotension. Fludrocortisone is usuaỉly the 
first drug tried in the treatm ent of orthostatic hypotension 
(p. 1634.3) when nonpharmacological treatment has 
íailed. NSAIDs such as Đurbiproíen, ibuprofen, or indome- 
tadn  may be used alone or added to treatm ent ư the 
response is inadequate.

Poin. NSAIDs have a similar analgesic eỉfect to aspirin and 
paracetamol in single doses but, in regular full dosage, 
they have both a lasting analgesic and an 
antj-inflammatory eữect. They are used in the manage- 
m ent of mild to moderate pain (see Choice oỉ Analgesic, 
p. 4.2) and are of particular value in pain due to inĐam- 
mation. NSAIDs may be of beneht for mAammatory pain 
in inỉants and children (p. 5.2), althòugh paracetamol is 
generally the preíerred non-opioid analgesic in this age 
group. NSAXDs may be used in the treatment of acute low 
back pain (p. 9.2) ư paracetamol ỉails to provide adequate 
pain relỉeỉ. NSAIDs may also be used as an ađjunct to 
opioids in the management oỉ severe pain such as cancer 
pain (p. 7.1) and are particularly eữective in bone pain of 
malignant origin. NSAIDs may be used for postopcrative 
analgesia (p. 6.1), and are of particular value after day- 
case surgery because of their lack of sedative eữects. They 
are not usually considered to be strong enough as the sole 
analgesic after major surgery, but may be used vvith sơon- 
ger analgesỉcs and may allow dosage reduction of opioids. 
The pain of mild sidde-ceD crises (p. 11.1) may be con- 
trolỉed by analgesics such as NSAIDs OI Iess potent opioids, 
for example codeine or dihydrocodeine; NSAIDs may be 
used with more potent opioids such as morphine for 
severe crises.

Dependence and tolerance are not a problem with 
non-opioid analgesics such as NSAIDs. but there is a ceiling

of eíhcacy, above which, increasing the dose has no íurth r 
therapeutic effect.

Rheumotic disorders. NSAI0S provide symptomatic reli f 
for rheumatic disorders such as rheumatoid arthrit s 
(p. 13.2) and spondyloarthropathies (p. 14.3), but they d ) 
not aỉter the course of the dỉsease and additional antírhei - 
matic drugs may need to be given to prevent irreversibl; 
joint đamage. NSAIDs may also be used as an  altemativ : 
to paracetamol for osteoarthritis (p. 12.3). Short-term u s : 
oi oral NSAIDs may help to relieve pain and reduc; 
inAammation oí soh-tissue rheumatism (p. 14.2); topicí I 
íonnulations oi some NSAIDs are also used.

sderoderma. NSAIDs should be used vvith caution LI 
sderoderma (p. 1942.3) because of the risk of exacerbatin ; 
renal and other problems.

A d v e rse  Effects a n d  Treatment
The commonest adverse eííects of NSAIDs are generalli 
gastrointestinal disturbances, such as gastrointestina 
discomỉort, nausea, and diarrhoea; these are usually milc 
and reversible but in some paũents peptic ulceration anc 
severe gastrointestinal bleeding may occur. It is generaiụ 
agreed that inhibition of cydo-oxygenase-1 (COX-1) play; 
an important role in the gastrointestinal eííects of NSAIDs 
the selective inhibition of COX-2 improves gasơointestina 
tolerance.

CNS-related adverse effects include headache, venigo, 
dizziness, nervousness, tinnitus, depression, drowsiness, 
and insomnia. Hypersensitivity reactions may occui 
occasionally and indude ícver, angioedema, bronchospasm, 
and rashes. Hepatotoxidty and aseptic meningitis, vvhich 
occur rarely, may also be hypersensitivity reaaions. Patients 
with connective-tissue disorders such as SLE may be 
particularly susceptible to aseptỉc meningltis. Some patients 
may have visual disturbances.

Haematoỉogical adverse effects of NSAIDs indude 
anaemias, thrombocytopenia, neutropenia, eosinophilia, 
and ágranulocytosis. Unlíke aspirín, ữihibition of platelet 
aggregation is reversible with other NSAIDs.

Some NSAIDs have been assodated with nephrotoxidty 
such as interstitial nephritìs and nephrotic syndrome; renal 
failure may be provoked by NSAIDs espedally in patients 
with pre-existing renal impairment. Haematuria has also 
occuưed. Long-term use or abuse of analgesics. including 
NSAIDs, has been assodated with nephropathy.

Fluid retention may occur, rarely predpitating heart 
íailure in susceptible patients. Other cardiovascular adverse 
eheas of NSAIDs, induding those selective for COX-2 
inhibition, are discussed in  detaiỉ on p. 105.1.

Other adverse effects indude photosensitivity. Alveolitis, 
pulmonary eosinophilia, pancreatitis, Stevens-Johnson 
syndrome, and toxic epidermal necrolysis are other rare 
adverse eííects. Induction or exacerbation of colitis or 
Crohn’s disease has also been reported. Long-term use of 
some NSAIDs has been assodated with reduced fema)e 
íertility that vvas reversible on stopping ưeatment.

Further details conceming the adverse effects of the 
individual NSAIDs may be íound under their respective 
monographs.

Incidence of adverse effects. The relative toxidty oỉ 
NSAIDs is a subject of debate.1 Anempts have been made 
to rank these drugs according to theừ  toxidty on various 
body Systems.2 The toxidty of selective cydo-oxygenase-2 
(COX-2) inhibitors has also been reviewed.3 For harther 
details see belovv under individual headings.

1. skeith  KJ, tí  aỉ. Diíícrences in NSAỈD tolerabiỉity proũlcs: fa a  or Qctỉon? 
Dn»s SaỊtíy 1994; 10: 183-95.

2. CSM/MCA. Relatíve saíety of oraỉ non-aspừin NSAXDs. Curre7tí Pnblems 
1994; 20: 9 -1 L. Also avaỉlable au h ttp ://w w w jnhra.gov.uk/hom e/ 
idcpĩg?IdcScrvice*GET_FlLEfrdDocNaiâe*CON2015615&RevislonS- 
dectỉonM eứiodsLatestReỉeased (acccssed 08/11/07)

3. chaiam nuay s. tí ai. Risks VCTSUS beneAcs of cydooxygcnasc-2-selective 
nonsteroỉdai antỉỉnỉlam m atory drugs. Am J  HealĩM-Syĩt Pharm 2006; 63: 
1837-51.

Effeds on the blood. The UK CSM has provided data on 
the reports it had received betvveen July 1963 and January 
1993 on agranulocytosis and neutropenia.1 Several groups 
of drugs were commonly implìcated, among them NSAIDs 
for which there were 133 reports of agranulocytosis (45 
íatal) and 187 of neuơopenia (15 ỉatal). The most fre- 
quently implicated NSAID was phenylbutarone with 74 
reports oí agranulocytosis (39 íatal) and 40 of neuơopenia 
(4 ỉatal).

1. CSM/MCA. Drug-induccd neuưopcnỉa and  agranulocyiosis. Current 
Prvblems 1993; 19: 10-11. Aỉso avaiỉabỉe at: h itp ://www.rahra.gov.uk/ 
home/idcplg?IdcScrvỉce*GETJTLE&dDocNamc*CON2024456frRevi- 
sionSclectíonMcihodsLatcstRelcased (accessed 08/11/07)

Effects on bone. Prostaglandins have been shown to play 
an important role in the bone-healing process and, conse- 
quently, the decrease in prostaglandin levels produced by 
NSAID use may impair the healing process.1 Under experi- 
mental conditions, many NSAEDs induding the cydo-oxy-

All cross-reíerences reỉer to entries in Volume A

http://www.biomedcemral.com/1471-2407/3/28
http://www.biomedcemral.com/1471-2407/3/28
http://wwwjnhra.gov.uk/home/
http://www.rahra.gov.uk/


Nonsteroidal Anti-infỉammatory Drugs 105

genase-2 (COX-2) inhibiton have been shown to reduce 
healing.1 However, dinical evidence of such an effect is 
rare.2 There is also concem that 'some NSAIDs such as 
indom etaõn may accelerate the ra te of cartilage destruc- 
tion in patients with osteoarthritis.3,4

1. Harder AT, An YH. The mechanỉsms of ihc ỉnhibitory effeas of 
nonsteroỉđaỉ antí-inílammatory drugs on bone heallng: a condsc 
revievv. J  ơ in  Pharmacol 2003; 43: 807-15.

2. G lassm an SD. t í  ai. The effect of postoperative ttonsteroỉdal 
anti-m ílam m atory drug adminỉstration on spỉnaỉ fusỉon. spirư 1998; 
23: 834-8.

3 Rashad s, í t  al. Eííect of non-steroidai antí-ỉnlỉammatory drugs on the 
course of osteoarthrỉtỉs. Lanat 1989; U: $19-22.

4 , Huskisson EC, etal. Effects of antiinỡannnatory drugs on theprogressỉon 
oí osteoarthrỉtìs of the knee. J  Rheumatoỉ 1995; 22: 1941-6.

Effects on the cardiovascular System. BLOOD PRESSURE. A 
meta-analysis1 of 50 randomised studies of the eữects of 
NSAIDs on blood pressure in a total of 771 patients found 
that NSAIDs had elevated mean supine blood pressure by 
5 mmHg. Piroxicam, indometadn, and ibuproíen had pro- 
duced the greatest increase but the effect was only íound 
to be statistically signifìcant for piroxicam. Aspirin, 
sulindac, and ũurbiproten produced the smallest elevation 
in blood pressure while the effect of tiaproỉenic ađd, dido- 
íenac and naproxen was intennediate. The. increase was 
more marked in studies Ịn vvhich padents had received 
antihypertensive therapy than in thôse where such treat- 
ment had not been ũsedL' NSAIDs had antagonised all 
antihypertensive therapy but the eííect had been greater 
against beta blockers and vasódilators than against diur- 
etìạ. An earlier meta-análysis of interventíon studies had 
produced similar results.2 'Of the 1324 patients who had 
received NSAIDs, increases in  m ean arterial pressure were 
greatest in  hypertensive pátients who had taken either 
mdometadn, naproxen, or piroxicam, although results 
were only signiũcant for indom etadn and naproxen. 
Sulindac and ăspirin had minimal eííects on mean arterial 
prcssure.

It has been suggested that the use of NSAIDs in  the 
elderly may increase the risk of the need for antihyper- 
tensive therapy.3 A study3 of 9411 patients aged 65 years or 
older who had just started treatm ent with antihypertensives 
lound tha t 41% had used NSAIDs in the previous year 
compared with 26% of 9629 conưol patients not being 
treated w ith antihypertensỉves.

1. Johnson AG, et al. Do noosteroiđal anti-ỉnQaminatory drugs affect blood 
pressure? Arxn ỉnữ m  Med 1994; 121: 289-300.

2. Pope JE, et ai. A meta-anaỉysỉs of the eữects of nonsteroidal 
anti-inũam m atory drugs on blood pressure. A nh  Ịntem Mid 1993; 153: 
477-34.

3. Gurwỉtz JH, et ai. ỉnitỉation o ỉ anúhypertensỉve treatm ent during 
aoosteroidai and-iníla/m natory drug rheiápy. JAMA 1994; 272: 781-6.

HEART PAÍLURE The recent use of NSAIDs has been asso- 
dated w ith an increased risk oỉ develọping heart íailure in 
elderly patíents.1 A case-control study2 íound that the use 
of an NSADD in the previous week doubled the odds of 
being admitted to hospital with heart tailure; this rísk vvas 
increased teníold in  those with a history ,of heart disease. 
The study also suggested an assodation between both 
hlgh-dose and long drug plasma half-life and an increaỉed 
tisk of heart íailure.

1. Bleumink GS, tí  ai. Nonsteroidaỉ antí-inflammatory drugs and heart 
Íailure. ũrugs 2003; 63: 525-34.

2. Page J, Heory D. Consumption o( NSAIDs and the deveiopment oí 
congestíve heart íaỉỉure ỉn elderiy patíents: an underrecognỉséd public 
heaĩth  problem. A n h  ĩntem M td  2000; 160:777-84.

THROMBƠĨÌC EVENTS. Aíter the introduction of the selective 
cydo-oxygenase-2 (COX-2) inhibitors, concems arose that 
the risk oi thrombotìc events such as myocarđial iníarction 
and stroke might be increased in patients treated with 
these selective NSAIDs, and their safety was continuously 
revievved by some regulatory bodies. Subsequently, dini- 
cal study data coníirmed that there was a small increased 
risk of these events with the COX-2 inhibitors vvhich 
prompted the general world-wide vvithdravval of rofecoxib 
(s e e  p. 1 2 8 .3 )  and valdecoxib ( s e e  p. 1 4 1 .3 ) .  For those 
selective NSAIDs that remained, prescribing restrictiọns 
were imposed (for íurther details, see under Celecoxib, 
p. 37.3).

Concems have also been raised that the Increased risk of 
thrombotic evénts seen vvith the selective COX-2 inhỉbitors 
may also apply to the non-selective NSAIDs. Aíter a revievv 
of data available at the time, the FDA' reported ỉn April 
2005 tha t the use of non-selective NSAIDs may potentially 
increase cardiovascular risk. In August 2005, the UK CSM 
advised tha t any cardiovascular risk with the non-selective 
NSAIDs was likely to be small and assodated vvith 
continuous long-term treatm ent and hỉgher doses;2 no 
changes to current prescribing pracdces were recom- 
mended. This advice was endotsed a íew months later by 
the EMEA in Europe.5 Hovvever, new inỉonnation has since 
become available and, in October 2006, the EMEA updated 
its advice.4 Based on data which induded the MEDAL 
programme5 and revievvs of several ỉmportant epidemiolo- 
gical studies4'* the íollơvving points were made:
• the results from the MẼỎAL programme suggest that 

didofenac (150mg daily) has a risk of thromboũc events

similar to that of etoricoxib (60 mg or 90 mg daily); 
however, at the time, íurther issues needed to be 
considered beíore this could be considered condusive 
(see also below)

• based on study and epidemiological evidence, didoíenac, 
particularly at a high dose (150 mg daily), may be 
assodated vvith an increased risk of thrombotic events

• dinical study data suggest that high-dose ibuprofen (2.4 g 
daily) is assodated with an increased risk oi ửưombotìc 
events; hovvever, overall, epidemiological studies do not 
support an increased risk vvith low-dose ibuproíen (1.2 g 
daily or less)

• naproxm (1 g daily) may be assodated with a lower risk 
for thrombotic events than the COX-2 inhibitors, but a 
small risk cannot be exduded; overall, there is no 
evidence of a cardioprotective eữect

• for all other non-stlectíve NSAIDs there are insuíAdent da ta 
to assess the thrombotic risk and consequently an 
increaseđ risk cannot be exduded; a smalỉ increase in 
absolute risk seems most likely when used in high doses 
and for long-term ưeatment

In February 2009, the UK CHM’ reported that results hom  2 
more recent epidemiological studies10,11 support the view 
that an increase in thrombotic dsk is assodated with all 
NSAIDs and is Independent of a patient's baseline 
cardiovascuỉar risk íaaors or duration of NSAID use; 
however, the absolute risk for healthy users is very low.

Aíter a Europe-wide review, the European Pharmacov- 
igilance Risk Assessment Comminee (PRAC)12 conduded in 
June 2013 that the thrombotic risk of systemic didoíenac, 
particularly at high doses (150mg daily) and in  long-term 
treatment, is similar to that of the selective COX-2 
inhibitors. This revievv induded a meta-analysis13 of more 
than 600 randomised studies vvhich found that of 1000 
patients allocated a COX-2 inhibitor or didolenac for a year, 
3 more had major cardiovascular eventỉ (1 oỉ which was 
íatal) when compared with placebo; this hnding was 
independent of baseline charaaeristics, induding cardio- 
vascular rìsk lactors.

The American Heart Assodation14 has also issued a 
statement about the cardiovascular eííects of NSAIDs.

11 has been suggested that NSAIDs may reduce the 
cardioprotective effeCT of aspứin. but see under Interactions 
of Aspirin, p. 27.1.
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Effects on the CNS. A literature revievv1 revealed that 
headache, hearing loss, and tínnỉtus are the most ửequent 
CNS adverse eHects in patients taking NSAIDs. Aseptic 
meningitis had occurred rarely in patients using NSAEDs 
such as naproxen, sulindac, or tolmetin, but the most

common reports were in patients with SLE who were 
receiving ibuproỉen (see also p. 69.2).

Reports ọf psychosis appear to be rare1,2 and have 
involved indometadn or sulindac, but in  some reviewers' 
experience it was probably under-reported and was 
typically seen in  elderly patients given indom etađn.1

Adverse CNS eãects have also been reported with the 
selective cydo-oxygenase-2 (COX-2) inhibitors.2

The role oi NSAỈDs in the development o f cognitive 
dedine in the elderly is undear. They have been associated 
with memory impairment and attention deũdts m  elderly 
patients,1,3 espedally when given in high doses;4 hovvever, 
NSAIDs have been reported to reduce the rate of cognitive 
dedine or the risk oỉ developing Abtheimeris disease (see 
Dementia, under Uses and Adminisưation, p. 103.1).

1. Hoppmann RA, et ai. Cenữaỉ nervous System sỉde effects of nonsteroidal 
antí-lnílammatory drugs: âseptíc menỉngỉtỉs, psychosis, and cognỉtíve 
dyshmcdon. A nh  ừưem Med 1991; ư i :  1309-13.

2. Onder G, et a i  NSAID-relaied psychiatric adverse events: w ho is at risk? 
Dtvịs 2004; 64: 2619-27.

3. Saag KG, t í  ai. Nonsteroidaỉ antílnílammatory drugs and cognitỉve 
dedỉne ỉn the dderỉy. J  Rhtumatol 1995; 22: 2142- 7.

4. Karpỉus TM, Saag ,KG.. Nonsteroidaỉ antỉ-ỉnflaininatorỵ drugs and 
cognỉtỉve lunctỉon—do they have a beneãdaỉ or déỉeterỉous eflect? Drug 
Sa/tíy 1998; 19:427-33.

Effects on electrolytes. See E£fects on the Kidneys,
p. 106.2.

Effects on the eyes. Ocular eỉỉects su ch as blurred Vision 
occur rarely in patients taking NSAEDs. Other more serious 
eữects on the eyes assodated with NSAIDs also appear to 
be rare. In the USA the National Registry of Drug-Induced 
Ocular Side ESects analysed 144 reports they received of 
possible adverse optic nerve reactions assodated with the 
use of NSAIDs.1 Of the 24 cases of papiỉloedema vvith or 
vvithout pseudotumor cerebri more than  half were asso- 
dated with propionic add derivatives, but it was consid- 
ered that the data indicated that, on rare occasions, most 
NSAIDs could cause this eHect; the num ber of reports for 
individual drugs was: 7 for ibuproỉen, 5 each for indome- 
tadn  and naproxen, 3 for medoíenamate, and 1 each íor 
diAunisal, ketoproíen, sulindac, and tolmetin. Almost two- 
thirds oí the ỉ 20 cases of optic or retrobulbar neuritis 
were also assodated with propionic ad d  derivatives; the 
number of reports for individual drugs was: ibuproten 43, 
naproxen 17, indometadn 9, benoxaproíen 8, phenylbut- 
azone 8, píroxicam 8, íomepirac 7, sulỉndac 6, íenoproíen 
5, oxyphenbutazone 3, medoíenam ate 2, tobnetin 2, 
diũunisal 1, and ketoproỉen 1.

Ocular adverse eữects have also been reported with the 
selective cydo-oxygenase-2 (COX-2) inhibitois.2 
• There have been reports of severe comeal toxidty 
assodated,with the use of some topical NSAIDs, su ch as 
dicloỉenac and ketorolac, in the eye (see p. 50.1).

1. Prauníelder FT. t í  ai. Possỉble optic nerve sỉde eỉỉects assodated with 
nonsteroỉdal and-inilammatory drugs. J  Toxừol Cutan Oaiỉ Taxừvl 1994; 
13:311-16.

2. Coulter DM, t í  aỉ. Ceỉecoxã), rọíecoxỉb, and  acute temporary vỉsuaỉ 
impainnent. 2003; 327:1214-15.

Effed5 on fertility. Reversible iniertility has been reported 
in women on íong-term NSAIDs.1'3 Prostaglandins are 
considered to be involved in the processes of ovulation 
and it is thought that NSAIDs may compromise ovulation 
Via inhibition of cydo-oxygenase-2 (COX-2). Women try- 
ing to become pregnant may need to avoid ơeatment with 
NSAIDs.

1. Mendonẹa LLF, t í  ai. Non-steroidal antí-inflammatory drugỉ as a 
possỉbỉe cause for reversỉbỉe ỉníertility. Rheumatoỉogy (Oxford) 2000; 39: 
880- 2.

2. Norman RJ. Reproductỉve consequences of COX-2 inhibition. Lanat 
2001; 358: 1 287^

3. Stone s, tí a i  Nonsteroidai anti-inOammatory drugs and reversibỉe 
íemale iníertilỉiy: is there a link? Drug Safety 2002; 25: 545-51.

Effeds on the gastrointestinal tract. NSAIDs can cause
clinically  im p o r ta n t  d am a g e o f  th e  g a s tro in te s tin a l trac t, 
increasing the inddence of bleeding in the upper gastroin- 
testinal tra a  and of períoration, although serious compli- 
cations and death are relatively inỉrequent. They have also 
been assodated with damage to the distal small intestine 
and colon.1'3

The complex m echanism s involved are not ỉully 
understood, although it is generally accepted that the 
inhibition o! cydo-oxygenase-1 (COX-1) plays a role in 
gastrointestinal toxidty and that the selectìve COX-2 
inhibiton are Iess gastrotoxic than the trađitional NSAIDs 
(see belów) •4"í The' gastric mucosa is damaged both by local 
and systemic eỉíects of NSAIDs.5 The local ẹííect 1S pH- 
dependent and varies between individual drugs. The 
systemic efiect is pH-indepcndent, can occur with any route 
of. administratíon, and is less drug spedíic  it is this effect 
that ís thought to involve COX-1 inhibition.

Risk íac to rs continue to be studied and so far the most 
impottant padent-related ỉactors for upper gastrointestina] 
toxidtỳ are old age, a history of peptic ulcers or bleeding of 
the gastrointestinal . tra ã , and cọncomìtant usè of 
corúcosteroids.9 It has also been suggested that risk is

http://www.fda.gov/bbsltopics/news/2005/
http://www.mhra.gov.uk/home/idcplg7IdcServicesGHT_
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http://www.ema.europa.eu/docs/en_GB/document_
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increased in children.10 Heỉicobader pyỉori iníectìon exacer- 
bates the risk oỉ ulceratìon, but patients remain at increased 
risk even if iníection is eradicated.11 Duratíon of therapy is 
not thought to inĐuence the risk for serious events; a cohort 
study12 ỉound that the risk of gastrointestinal bleedỉng or 
pedoration  w ith NSAIDs was constant throughout 
treatment, and risk quickly declines after NSAID with- 
drawal.1J

Several studies14' 17 have been conducted on the re la tìv e  
to x ld ty  of oral NSAIDs on the upper gastrolntestỉnal tract 
and  various rankings oỉ these  drugs have been 
điscussed.1*'22 The UK CSM20 examỉned 10 epidemiological 
studies ỉor 7 oral non-aspữin NS AIDs and also examined the 
spontaneous reports they had received of gastrointestinal 
eííects assodated w ith NSAIDs. The CSM concluded th a f
• azapropazone was assodated vvith the highest risk of 

gastrointestinal reactions
• ibuproíen carried the lowcst risk (but this may be related 

to dose, see below)
• piroxicam, ketoproíen, indometaón, naproxen, and 

didotenac had an intermediate risk; it was considered that 
the risk for piroxicam might be higher than for the other 
NSAIDs vvith intermediate toxidty

A later update23 by the CSM confirmed these hndings.
The relative gastrointestinal toxidty of NSAIDs has also 

been reviewed by the EMEA22 using data {rom 
epidemiological studíes and spontaneous adverse drug 
reaction reports. Available evidence suggested that piroxi- 
cam and ketoproíen, parricularly in high doses, were 
assodated with the greatest risk of gastroũitestinal toxidty 
when compared with didoíenac, etodolac, ibuproíen, 
indometadn, meloxicam, nabumetone, naproxen, and 
nimesulide. No firm condusions were made !or the other 
NSAIDs although there was weak evidence to suggest that 
the risk of toxidty was slightly higher íor indom etădn and 
naproxen than for didoíenac and ibuproíen. As a result of 
this revievv the EMEA canied out a full benefit-risk 
assessment for piroxicam and subsequently placed restric- 
tions on ỉts systemic usage (see p. 126.1).

In a systematic revievv24 of conttolled epidemiological 
studỉes that found a relation between NSAID use and 
hospital admission for gastric haemorrhage or peiỉoraâon, 
the low risk of serious gastric toxidty witlT ibuproíen 
appeared to be attributable mainỉy to the lovv doses used 
dìnicaliy; higher doses of ibuproíen were assodated w ith a 
similar risk to ỉndom etadn and naproxen. For relerence to 
an assodation between aspiíin and the most severe gastric 
ỉesions compared with other NSAIDs, see p. 24.3.

Results from conttoUed stuđies have conhrmed that the 
selective COX-2 inh lb ito rs  are assodated with a lower 
indđence oí seríous gasưointestinal eíỉects, such as 
bleeding, períoration, and obstruction, than the ưaditional 
NSAIDs23 {see also Celecoxib, p. 38.1 for íurther detaiỉs). 
However, since the risk of su ch eííects is inherently low in 
those with no history of peptic ulcer disease, the general 
prescribing of selective COX-2 úihibitors to all patients 
requiring an NSAID is questioned, particularly in the light of 
concems about theữ cardiovascular effects (see Thrombotic 
Events, p. 105.1). In the UK, the use of selective COX-2 
inhibitors is ỉimited to patients w ìth good cardiovascular 
health and at high risk of developing serious gastrointestinal 
problems ư given a non-selective NSAID. High-risk patients 
indude the elderly, those already receiving gastrotoxỉc 
drụgs, and those vvith existing gastrointestinal disorders.

There has been concem that top ica l use of NSAIDs may 
also be assodated with gasưointestứial toxidty but a case- 
controlled study26 conduded that this roũte was not 
assodated with signihcant upper gastrointestinal bleeding 
or períoration.

Apart ừom  the selectíon of an NSAID with a lower risk 
for gastrointestinal toxidty, other methods used for the 
p rev en tỉo n  or tre a tm e n t of NSAID-assodated ulceration 
are discussed under the treatment of peptic ulcer disease on 
p. 1816.2.
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Effeds on the kidneys. NSAIDs can produce renal disor- 
ders on systemic or topical use,1 some of which are due to 
their inhibirion of prostaglandin synthesis.2-3 In the pre- 
sence of renal vasoconstriction the vasodilator action of 
prostaglandins increases renal blood Đow and thereby 
helps to maintain renal function .° Patients whose renal 
íunction is being maintained by prostaglandins are there- 
fore at risk {rom NSAIDs. Such patients indude those with 
impaired circulation, the elderly, those on diuretics, and 
those w ith heart ĩailure or renal vascular disease.2-4 Other 
risk (actors for renal impairment vvith NSAIDs indude 
dehydration, cirrhosis, surgery, sepsis,4 and a history oi 
gout or hyperuricaemia.4'7 The hah-lUe oi an NSAID may 
be a more únportant determinant oỉ the risk of developing 
íunctional renal impairment than the ingested dose.7 Evi- 
dence oí renal toxidty due to cydo-oxygenase-2 (COX-2) 
selective inhibitors is less extensive; hovvever, su ch 
NSAIDS appear to have effects on renal function súnilar to 
those of the non-selective NSAIDs.*-’ A large pharmacoe- 
pidemiological analysis10 of elderly patients taking 
non-selective NSAIDs or selective COX-2 inhibitors (ound 
that about 1 in 200 patients aged over 65 years developed 
acute kidney injury vvithìn 45 days of starting therapy. 
Most NSAIDs vvere found to have a similar risk vvhen 
compared with celecoxib; hovvever, roíecoxib, ibuproíen, 
and indom etadn (listed in increasing order oí riỉk) all 
showẽd a higher risk.

ACE inhibitors and angiotensin receptor antagonists can 
also produce renal impairment and combined use vvith 
NSAIDs should be undertaken wíth great care.11-12 The 
Australian Adverse Drug Reactions Advisory Committee11 
stated in August 2003 that over 50% of cases oí renal ỉaỉlure 
reported to  the conuninee were assodated with use oí 
NSAIDs, ACE inhibitors, or diuretícs (alone or together); 
where all these were taken together the (atality rate for 
reported cases of renal ỉailure was 10%.

Prostaglandin inhibition may also lead to salt and water 
retention particularly w hen there is pre-existing hyper- 
tension or sodium depletion.4 NSABDs, thereíore, tend to 
counteract the action of diuretics and antihypertensives.2-4 
Tbere have been isolated reports of severe hyponattaemia 
and o ther symptoms resem bling th e  syndrome oi 
inappropriate antidiuretic hormone secretion in patients 
takỉng NSAIDs.13'14

Totassium homoeostasis is less dependent on prosta- 
glandins and hyperkalaemia occurs inửequently vvith 
NSAIDs.5 It is more likely to occur in patients with speciBc 
risk íactors such as those receiving potassium supplements 
or potassium-sparing diuretìcs.3 Indometacin appears to be 
the main NSAED implicated.

NSAIDs may cause acute interstitial nephritís, perhaps 
involving an allergic response,2-3'15 and it may progress to 
interstirial hbrosis or papilỉary necrosis.3-14

Analgesic abuse or prolonged excessive use can produce 
nephropathy, a condìtion characterised by renal papillary 
neaosis and chronic intentitial nephritis, and, eventuaUy, 
renal íailure.17 Phenacetin, a para-aminophenol derivative.

has long been recognised as being one of the main drug: 
responsible for analgesic nephropathy,1*-19 but nephropathy 
has also been assodated with the long-term use of NSAID: 
and paracetamoỉ without phenacetin.20
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Effects on the liver. A reưospective study involving over 
220000 adults vvho were either using, or had used, 
NSAIDs identihed a small excess risk of serious, acute 
non-infectious liver injury; in current users there was a 
twofold increase in risk and there was a predominance oí 
the cholestatic type o{ liver inỹury among such patients. 
Nonetheless, admissions to hospital for liver inỹury had 
been rare.1 In a revievt2 oi cohort and case-control studies 
descrìbing an association benveen NSAIDs and liver dis- 
ease, the strongest evidence emerged for sulindac. There 
were also a signihcant num ber oi reports of hepatotoxidty 
on rechallenge with didoíenac. Evidence of hepatotoxidty 
for other NSAIDs vvas weak, although the risk appeared to 
be high when they were used with other hepatotoxic 
drugs. However, the overall inddence of liver disease vvith 
NSAIDs was very low.

A later review has also conduded tha t NSAID-induced 
hepatotoxidty is an uncommon event.3 Nevertheless, an 
increased risk oí hepatotoxidty has been assodated vvith the 
selective cydo-oxygenase-2 (COX-2) inhibitor Iumíracoxib 
which led to its subsequent withdrawal in  m any countries 
(see p. 84.2). For similar reasons, nimesulide h a s  been 
withdrawn in some countries and its use is limited in others 
(see p. 101.3).
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Effects on the lungs. Adverse pulmonary eữects such as 
pneumonitis, alveolitìs, pulmonary iníiltrates, and pulm- 
onary hbrosis, oíten suggestive o{ an allergic or immune 
reaction, have been reported with several NSAIDs. For 
reíerences, see under individual monographs.

Eííects on the pancreas. A revievv1 oí drug-induced pan- 
creatiás considered that sulindac was amongst the drugs 
for which a deBnite assodation vvith pancreatins had been 
established. There had been isolated reports of pancreatitis 
vvith ketoproíen, melenamic add, and piroxicam but any 
assodation was considered to be questionable. A more 
recent population-based, case-controlled study íound a 
substantìal variation in the risk oi panơeatìtis betvveen 
individual NSAIDs.2 The increase in risk vvas highest for 
didoỉenac and ketoprolen (adýusted odds ratios ol 5.0 and 
4.8, respectively), with indometacin and ibuproíen show- 
ing smaller but nonetheless signiScant inaeases (odds 
rados oí 3.6 and 1.5, respectively). Of the other NSAIDs 
studied (celecoxib, etodolac, naproxen, and roíecoxib), all

Ah cross-reíerences reter to entries in Volume A
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showed a small but non-signiỉicant increase in  risk oỉ pan- 
creatítis in current NSAID users.

For íurther reíerences see under úidividual monographs.
1. Underwood TW. Frye CB. Drug-induced pancreatitis. Clin pharm  1993; 

12: 440-8.
2. Sorcnsen HT, tí  ai. Ncwer cydo-oxygenase-2 seỉectíve inhibitors, ocher 

non-steroìdal and-inflammatory drugs and  the risk of acutẽ panaeatitís. 
Aỉimcnt Phamacoi Ther 2006; 24:111—16.

Effects on the skin. The diverse cutaneous reactìons to 
NSAIDs including those selective for cydo-oxygenase-2 
(COX-2) inhibition have been reviewed.I‘í

Of 250 children attending a rheumatology dinic 34 
(13.6%) were ỉound to have 4 or more íadal scars of 
unknovvn origin.4 This number oi scars was íoụnd ữi 22.2% 
oỉ the 116 children who had received naproxen and in 9.2% 
of the 87 who had received other NSAIDs. Children aữected 
w ere more likely to have light skin and blue or green eyes. It 
was unknow n w hether this was a form of phototoxic 
reaction but pseudopotphyrìa-like eruptions assodated 
w ith NSAIDs, and naproxen in particular (see p. 99.2), have 
been reported.5-6

Concem by the EMEA over the serious nature oi skin 
reactions assodated with pữoxicam has led to restrictions on 
the systemic use of piroxicam in the EU (see p. 126.2).

See also Hypersensitivity, belotv.
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Hypersensitivity. NSAIDs have produced various hyper- 
sensltivity reactions in susceptible individuals; the most 
common indude skin rashes, urticaria, rhinitís, angio- 
edema, bronchoconstrictíon, and anaphylacdc shock. 
Hypersensitivity to NSAIDs appears to occur more fre- 
quently in patients with asthma o r allergic disorders but 
other risk íactors have been identihed (for hirther details, 
see under Aspirin, p. 25.2). The occurrence of aspirin sen- 
sitivity in  patients with asthma and nasal polyps has been 
reíerred to as the 'aspữin triad'. There is considerabỉe 
cross-reactivity betvveen aspirin and other NSADDs and it 
is generally recommended that patients who have had a 
hypersensitivity reaction to aspirin or any other NSAID 
should avoid all NSAIDs. For reíerences to hypersensitivity 
reactìons assodated with NSAIDs, see under individual 
monographs. See also Effects on the Skin (p. 79.2) for a 
report suggesting that ketoproíen is more allergenic than 
other topical NSAIDs.

The selective cydo-oxygenase-2 (COX-2) inhibitors 
contain the sulía moiety (-SO2NH1) and the licensed 
product information for some Products States that theữ use 
is conưa-Lndicated in patients with a suHonamide (sulfa) 
allergy. For hirther iníormatìon on cross-reactivity between 
sulía-containing drugs see Hypersensitivity, under SuUa- 
tnethoxazole, p. 367.3.

Overdosage. In general, symptoms of NSAID poisoning 
are mild, and usually indude nausea and vomiting, epi- 
gastric pain, tinnitus, headache, drovvsiness, blurred 
Vision, and dizziness. Gasưointestinal bleeding may also 
occur. There have been isolated case reports of more ser- 
ious toxidty, induding seizures, hypotension, apnoea, 
coma, and renal íailure, although usually aíter ingestion 
of substantial quantities. Exacerbation ot asthma may 
occur in asthmatics. Seizures are a particular problem with 
meíenamic add overdosage.

Treatment of NSAID overdosage is entirely supportive. 
The benefít of gastric decontamination is uncertain 
although activated charcóàl may be of benefit within 1 
hour of ingestíon of a potentially toxic amount. Multiple 
doses of acúvated charcoal may be useỉul in  enhandng 
elimination of NSAIDs wỉth long halí-lives such as 
piroxicam and sulindac. Forced diuresis, haemodialysis, or 
haemoperiusion are unlikely to be of beneíĩt for NSAID 
overdosage, although haemodialysis may be required u 
oliguric renal íailure develops.

Precautions
All NSAIDs are contra-indicated in patients vvith actíve 
peptíc ulceradon or gastrointestỉnaỉ bleeding; in additỉon, 
the non-selective NSAIDs should be used vvith caution, ư at 
all, in patients with a history of such disorders. To reduce 
the risk of gastroỉntestinal eữects, NSAIDs may be taken 
vvith or after food or milk. Histamìne H2-antagonists, proton 
pum p inhibitors su ch as omeprazole, or misoprostol may be 
used for a similar purpose in high-risk patients taking 
non-selective NSAIDs (see Peptic Ulcer Disease, p. 1816.2).

The use of proton pump inhibitors with selective inhibitors 
of cydo-oxygenase-2 (COX-2) may be approprìate for those 
with a history of bleeding or vvith several risk ỉactors for 
ulceratìon. However, food, milk. and such measures may 
reduce the rate and extern oí drug absorption. The UK CSM 
recommends that NSAIDs assodated with the lovvest risk of 
gastrointestinal toxidty (see Effects on the Gastrointestinal 
Tract, under Adverse Effects, p. 105.3) should be tried first 
in the lowest recommended dose, and not more than  one 
oral NSAID should be used at a tũne; selective COX-2 
inhibitors should be reserved íor patíents at highest risk oỉ 
ulcer, períoration, or bleeding, and after assessment. of 
cardiovascnlar risk. NSAIDs should be used with cautíon in 
patients with Crohn's disease or ulcerative colỉds as these 
conditions may be exacerbated.

AU NSAIDs are contra-indicated in severe heait íailure. 
Furthermore, didoỉenac and selective COX-2 inhibitors 
should not be used in padents with moderate to severe heart 
taUure, ỉschaemic heart disease, peripheral arterial disease, 
or cerebrovascular disease; these NSAIDs should also be 
used vvith cautíon in patíents with hypertension, left 
ventricular dysíunaion. oedema, or a history of cardiac 
ỉailure, and in those vvith other risk ỉaaors for developing 
cardiovascular events. Other, non-selectìve NSAIDs should 
be used with cautìon in unconưolled hypertension, hean  
lailure, ischaemic heart disease, peripheral arterial disease, 
cerebrovascular disease, and when used long tenn  in 
patíents with risk íactors for cardiovascular events.

NSAIDs shouỉd be used with cautìon in patíents vvith 
iníecdons, since symptoms such as íever and inflammation 
may be masked (for the suggestíon that they should no t be 
used in chUdren wíth variceUa see belovv). They shouỉd also 
be used with cautìon in patìents with asthma or allergic 
disorders. NSAIDs (including topical NSAIDs) are 
contra-indicated in patìents with a history of hypersensi- 
tìvity reactìons to such drugs, induding those in  vvhom 
attacks oỉ asthma, angioedema, urtìcaria, or rhinitís have 
been predpitated by aspirin or any other NSAID.

Other general precautíons to be observed indude use in 
patìents with haemorrhagic disorders, connectìve-tissue 
disorders, or impaired renal or hepatìc hinctíon. Patìents 
undergoing therapy with some NSAIDs may need to be 
monitored for the development of blood, kidney, Uver, or 
eye disorders. NSAIDs should be used with cautìon in  the 
elderly and may need to be given in reduced doses.

Some NSAIDs can interíere with thyroid hmctìon tests by 
lovvering serum-thyroid hormone concentradons.

Further details conceming the precautíons of the 
individual NSAIDs may be found under theữ respectìve 
monographs.

Pregnancy. Most Ucensed product inlormatìon recom- 
mends avoidance of NSAIDs duríng pregnancy, unless the 
proposed benedt outvveighs the risks, but hi m any cases 
published data on use of the drugs in pregnancy are scanty 
or absent, making an inỉormed decision diỉdcult. Use oí 
NSAIDs during pregnancy may delay the onset of labour 
and increase its duratíon.

Use of NSAIDs during the third trimester of pregnancy 
may result in the premature đosuri offètal ductus arterìosus. A 
recent meta-analysis1 suggested that the short-term use of 
NSACDs vvas assodated with a fiíteenfold increase in the risk 
of premature dosure when compared with either placebo or 
other non-NSAIDs. There were in suííĩđent da ta to predlct 
the outcome of long-term NSAID treatment in  late 
pregnancy; hovvever, it seemed likely that the risk of 
premature dosure would be even greater with such 
treatment.

Results from a case-control intervievv study2 suggested 
that prenatal ingestíon of aspirín or other NSAIDs might be 
implicated in persừtent pulmonary hypertension of the 
newbom. The authors suggested that these drugs may be 
responsible for gestadonal structural or íunctional altera- 
tions of the pulmonary vasculature. Hovvever, the primary 
cause might also have been the underlylng disorder for 
which the NSAIDs or aspirin were ingested. They were 
unable to pinpoint in vvhich trimester the dmgs might have 
their proposed actíon. Another study3 has lound that 
persistent pulmonary hypertension of the nevvbom is 
signiBcandy assodated vvdth m-utero NSAED exposure, 
partículady to aspirin, ibuproíen, and naproxen. Fetal 
exposure to an NSAED was conBrmed by meconium 
analysis.

More recendy, the Bndings of a prospectìve cohort study 
have suggested that inữauterine exposure to shnple 
analgesics such as aspirín, ibuproíen, and paracetamol 
may be a risk ỉactor íor developing congenital cryptorchid- 
ừm.* In 491 Danish mothers direcdy questioned about 
anaỉgesic use during pregnancy, thece was a non-sígnificant 
increase in  the prevalence of cryptorchidism in boys vvhose 
mothers had used simple analgesics during pregnancy; the 
increase was signiScant íor those mothers reporting the use 
of more than one analgesic and for those who had taken 
analgesics for more than 2 weeks. Use during the second 
trimester also signiAcandy increased the risk. Sỉmilar results

vvere noted hom  a selí-administered questìonnaire in 834 
Danish vvomen; hovvever, in a group of 1463 Finnish 
vvomen given the same questionnaữe, there was generally 
no assodatíon betvveen analgesic use and cryptorchidism. 
The authors did note that analgeslc use appeared to have 
been unđer-reported in the questíonnaire data.

The risk of mừcarrìage may be ỉncreased with NSAID 
use;5’6 however, this observatìon remains to be conũrmed. 
One study5 also found no assodatìon betvveen NSAID use 
and congenital abnormaUtìes, low birth vveight, or preterm 
birth.
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4. Krỉstensen DM, t í  ai. Intrauterỉne exposure to miỉd analgeslcs ỉs a rísk 
ỉactor ỉor đeveỉopment of male reproductive đisorden ỉn  hum an and raL 
Hum Rtprod 2010. Avaỉỉabỉe ãt: http://humrep.oxfordjournals.org/ 
conten t/earỉy /2010/11 /08 /hum rep.deq323 .full.pdf+htinl (aceessẽd 
16/11/10)

5. Mieisen GL, t í  ai. Rỉsk oỉ adverse birth outcome and mỉscarriage in 
pregnant users o ỉ non-steroidaỉ anú-iníỉammatory drugs: populatỉon 
basẽd observatỉỡnaỉ study and case-control study. BMJ 2001; 322:266- 
70.

6. Li D-K, t í  al. Exposure to non-steroidaỉ antí-infUmmatOTy drugs durỉng 
pregnancy and rỉsk of mỉscanỉage: populatíon based cohort study. BMJ 
2003; 327: 368-71.

Renal impoirment. The BNF recommends that NSAIDs in 
general sbould be avoiđed ìl possible, or given a t the low- 
est eãective dose íor the shortest possible duration to 
patients with renaỉ impairment and that renal hmction, 
and sodium and water retention, should be caretuUy mon- 
itored.

See also under individual monographs.

Ttiyroid fụnciion tests. Reíerences1-2 to the interierence 
w ith thyroid hmction tests by some NSAIDs.

1. Bishnoi A, t í  aĩ. B ffea of cominoniy prescrtbed nùnsteroidal 
antỉ'ỉnflammatory đrugs on thyroid hormone measurements. Am J 
Meề 1994; 96:235-8.

2. Samueỉs MH, tí  a l  Varỉable effects of nonsteroidal antíỉníỉaminatorỴ 
agents on thyroid test results. J ơ ìn  Bndocrinoi Mtíab 2003; 88: 5710-16.

Varicefla. The French regulatory authorities noted in July 
2004 that after the report of 3 cases of septic shock, 1 
ỉatal, in chỉldren treated with NSAIDs for tever and pain, 
pharmacovigilance studies had discovered several other 
cases of severe complications relaúng to iníection of the 
skin lesions of chickenpox in NSAỈD-treated chiỉdren.1 
Although these, and a few reports in the literature2-3 could 
not estabhịh a causal reladon, it was considered prudent 
to avoid the use of NSAIDs in children with chỉckenpox,

■' aríà Ucensed product inỉonnation for the relevant drugs 
was to be modiBed appropriately.1 More recently, a nested 
case-control study4 of nearly 250000 patients with 
chickenpox or shingles in th e . UK General Practice 
Research Database ỉound an increased risk of severe skin 
and soft tissue complỉcatíons assodated with the use of 
NSAIDs, mosdy in children vvith chickenpox. 

ỉ .  Agence Pranqaỉse de sécuiité Sanỉtaire des Produits de Santé. 
UutUisatỉon d^antí-iníỉammatoỉres nonsỉéroĩdỉens (AINS), dans le 
traỉtement de la Bèvie et/ou de la douleur, n 'est pas recommandée 
chez l'enfant atteỉnt de vartceỉle (issued 15th Juỉy, 2004). Avaiỉabỉe ac 
h ttp ://w w w .agm ed .san te .gouv .fr/h tm /ỉ0 /fU ỉtrp sc /ỉpỡ 407Ỡ I.h tm  
(accessed 08/11/07)

2. l e n  DM, t í  aỉ. A case-control stuđy of necrodzỉng íasciitis during 
prỉmary varicella. Pediatriơ 1999; 103:783-90.

3. Lesko SM. t í  ai. Invasive group A streptococcal iníection and 
nonsteroỉdal antiinflanunatory drug use among chiỉdren with prỉmary 
varícella. Ptdiatrìa 2001; 107:1108-15.

4. Mikaeĩoff Y, t í  a i  Nonsteroỉđaỉ antí-ínfĩammatory drug use and the rỉsic 
oí severe skỉn and soft tissue complications in patỉents vvith varíceỉỉa or 
zoster dĩsease. Br J ơ in  Pharmaeoi 2008; 65: 203-9.

Interactions
Interactions involving NSAIDs indude enhancement of the 
eỉỉects of oral anticoagulants (espedaUy by azapropazone 
and phenylbutazone) and increased pỉasma concenưations 
of Uthium, methotrexate, and cardiac glycosides. The rỉsk of 
nephrotoxidty may be hicreased if given with ÀCE 
inhibitors, ddosporin, tacrolimus, or diuretics. Eííects on 
renal hmction may lead to reduced excretíon oi some drugs. 
There may also be an increased risk of hyperkalaemia with 
ACE inhibitors and some diuretics, induding potassium- 
sparing diuretỉcs. The antihypertensive eííects of some 
antihypertensives induding ACE inhibitors, beta blockers, 
and diuretics may be reduced. Convulsions may occur due 
to an interaction vvith quinolones. NSAỈDs may increase the 
eữects of phenytoin and suUonylurea antìdiabetìcs.

Use of more than one NSAID together (Including aspirin) 
should be avoided because oí the inaeased risk of adverse 
e£fects. The risk of gastrointestinal bleeding and'ulceration 
assodated vvith NSAIDs is increased when used with 
corticosteroids, the SSRIs, the SNRI venlataxlne, the 
antiplatelets dopidogrel and tidopidine, Uoprost, erlotmib, 
sibutramine, or, possibly, alcohol, bisphosphoiiates, ot

http://humrep.oxfordjournals.org/
http://www.agmed.sante.gouv.fr/htm/%e1%bb%890/fU%e1%bb%89trpsc/%e1%bb%89p%e1%bb%a1407%e1%bb%a0I.htm
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pentoxiíylline. There may be an  increased risk oỉ 
haematotoxicity if ádovudine is used with NSAIDs. 
Ritonavữ may increase the plasma concentrations oí 
NSAIDs. .Iicensed product inỉormatíon for miíepristone 
advises of a theoreticaỉ risk that prostaglandin synthetase 
inhibition by NSAEDs or aspirin may alter the eíScacy of 
mifepristohe. There have been occasional reports of 
increased adverse effects when NSAIDs were given with 
misoprostol although such combinations have sometimes 
been used to decrcase the gastrointestinal toxidty of NSAIDs.

Further details conceming the interactions of the 
individual NSAIDs m ay be ỉound under their respective 
monographs.
Reíerences.

1. Brouweis JKBJ. de Sm et PAGM. pbarmacokinetic-pharmacodynamic 
drug imeractiorư vvith nonsteroidal antí-inũam m atory drugs. Clin 
Pharmacokinet 1994; 27: 462-85.

Antihypertensives. For relerence to  the relative eỉíects oí 
NSAIDs in antagonising diííerent types of antìhypertensive 
drugs, see Effects on the Cardiovascular System and Effects 
on the Kidneys under Adverse Effects, p. 105.1 and 
p. 106.2, respectively.

Aspirín. It has been suggested that NSAỈDS such as ibu- 
proíen may reduce the cardioprotective eơect of aspirin 
but see under Interactions of Aspirin, p. 27.1.

Pharm acokinetìcs
Details of the pharmacokinetics of individual NSAIDs may 
be íound under theừ respective monographs.
General revievvs.

1. Woodhouse KW, W ynnc H. The pharmacokìnetics oí non-steroidal 
anti-inílammatory đrugs in the eiderly. ơ in  Pharmacobnet 1987; 12: 
111- 22.

2. YValson PD, M onensen ME. Phannacokỉnetỉcs of common analgesics, 
anti-ỉnflam m atori« and  antỉpyretỉcs in chiỉdren. Clỉn Phamacokinet 
1989; 17 (suppl 1): 116-37.

3. Simkỉn PA. et aỉ. A rtícular pharm acoỉdneticỉ oí protein-bound 
antìrheum atk  agents. ơ in  Pharmacokinet 1993; 25: 342-30.

4. Lapicque F, t ỉ  al. ProteíD binding and stereoselectỉvỉty of nonsteroidal 
anti-inílammatory drugs. Clin Pharmaeohnet 1993; 25: 115-25.

5. Day RO, et al. Pharmacokỉnetỉcs of nonsteroidaỉ anti-inHamniaĩory-drugs ' '  
in synovial ũuid. Ciin Pharmacobnet 1999; 36: 191-210^

OpioidAnalgesics
Ảnalgểsicos opioides u ópiáceos; Analgésiques Opioĩdes; 
bpioid-analgetika; OnnouAHbie AHanreTMKM.'

Uses a n d  Adm inistratíon
Opioid anaỉgesics possess some of the properties oí naturally 
occurring or endogenous op io id  pep tides . Endogenous 
opioid peptides are widely distributed in the CNS and are 
also íound in other parts of thẹ body. They appear to 
hmction as neurotransmitters, modulators of neurotrans- 
mission, or neurohorm ones. Their presence in the 
hypothalamus suggests a role in the regulation of endoarine 
hinction. Opioids have been shown to stimulate the release 
of some pituitary hormones, induding prolactin and grovvth 
hoimone, and to inhibit the release of others, induding 
cortìcoơopin.

Endogenous peptides indude the enkephalins, endor- 
phins, and dynoiphins; their polypeptide precursors may 
also be precursors for non-opioid peptides. Pro-enkephalin 
is the precunor of met- and leu-enkephalin; pro- 
opiomelanocortin is the precunor of beta-endorphin, 
beta-lipotrophin, melanocyte-stimulating hormone, and 
corticotiopin; and prodynorphin is the precursor of 
dynoiphins and neoendoiphins.

Phaimacologically the opioid analgesics are broadly 
similar; qualitative and quantitative di£ferences may be 
dependent on theừ interaction with op io ỉd  receptors. 
There are several types of opioid receptor and they are 
distributed in distinct pattem s through the Central and 
peripheral nervous Systems. The three main types in the 
CNS were originally designated n (mu), K (kappa), and 6 
(delta) although they have been redassihed as OP?, OPo, 
and OPi, respectively. Activities attributed to the stimula- 
tion of these receptors have been as follows:
• u —analgesia (mainly at supraspinal sites), respiratory 

depression, miosis, reduced gastrointestinaỉ motility, and 
euphoria; M 1 (supraspinal analgesia) and u Ị (respiratory 
đepression and gasưointestinaỉ acdvity) subtypes have 
been postulated

• X —anaỉgesia (mainly in the spinal cord); less intense 
miosis and respiratory depression, dysphoria and 
psychotomimetíc eHects

• 5 —less certain in man, but probably analgesia; selective 
for enkephalins

• o the r receptors indude a (sigroa) and E (epsilon) 
receptors. The psychotomimetìc effects of agonist- 
antagonists such as pentazocine th a t áre poorly 
antagonised by naloxone have been thougbt by some 
to be mediated by a receptors

Opioids a a  at one or more of these receptors as full or partíal 
agonists, or as antagonists. Morphine and similar opioid 
agonistỉ (sometimes called (i agonists) are considered to act 
mainly at p and perhaps at K and 5 receptors. Opioid agonist- 
antagonists such as pentazodne appear to  act as K agonists 
and (I antagonists whereas buprenorphine is a partial 
agonist at p receptois w ith some antagoniỉt activity at K 
receptors. The opioid antagonist naloxone acts at p, K, and s 
recepton.

In addition to dưỉering aĩ&nities ỉor particular receptors 
the degree of activatlon once bound also diỉỉers. The íull 
agonist morphine produces maxỉmum activation at the p 
receptor and its eííects increase w ith dose, whereas partial 
agonists and agonist-antagoniỉts may show a 'ceiling effect' 
in that above a certain level theữ eữects do not increase 
proportionately with dose.

Other diííercnces between opioid analgesics may relate 
to their lipid solubility and pharmacokinetics; speed oỉ onset 
and duration of action m ay iníluence the choice of 
analgesic.

Opioid analgesics have ưaditionally been classihed as 
weak or strong opioids but use of such terms has the 
potential to mislead or lead to suboptimal care. An 
altemative dassiỉication is that used in the WHO three-step 
analgesic ladder (see Cancer Pain, p. 7.1). In this System 
opìoìds are dìvided into those that are used for m ild  to  
m o d e ra te  p a in  and those that are used ỉor m o d e ra te  to  
severe pain . Examples of opioids in the hrst group indude 
codeine, dextropropoxyphene, and dihydrocodeine; su ch 
opioids are distinguished by the existence of a ceiling effect 
and are often used with non-opioid analgesics. The prindpai 
opioid íor the ưeatm ent of moderate to severe pain is 
morphine. Others indude diamorphine, íentanyl, metha- 
done, and pethidine.

I n  a d d it io n  to  th e  re lie í  o f  p a in ,  o p io id s  a re  u s e d  ín  
a n a e s t h e s i a  fo r  p re m e d ic a tio n , in d u c t io n , o rm a in te n a n c e ;  
hovyever, p re -o p e r a t ìv e  u s e  is g e n e ra lly  ỉim ite d  to  p a tie n ts  
w h o  r e q u ir e  c o n tro l  o f  e x is ú n g  p a ỉn .  I n  b a la n c e d  
a n a e s th e s ia  th e y  a re  u s e d  w ith  a n  a n a e s th e t ic  a n d  a 
n e u r o m u s c u la r  b lo c k e r. W h e n  u s e d  w ith  a n  a n tip sy c h o d c  
th e y  c a n  p ro d u c e  a  S ta te o ỉ  m ild  s e d a tio n  w ỉth  an a lg esia  
c a lle d  n e u ro le p ta n a lg e s la .

Some opioids are used for analgesia, sedation, and 
suppression of respiration in  the m anagem ent oỉ 
mechanically venólated patients under in tensive  care 
(p. 1033.1).

Opioids such as codeine, hydrocodone, and hydro- 
morphone are used for the suppression of cough; for 
intractable cough in terminal illnéss morphine may be used.

Opioids may relieve some íorms of dyspnoea; morphine 
and diamorphine are probably the most commonly used in 
the UK. but dihydrocodeine, hydrocodone, and oxymor- 
phone have also been tried.

M ethadone and buprenorphine are used in the 
ưeatment of opioid d ep e n d en ce  (see p. 109.2). 
Reíerences.
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Actỉon. Somc reíerences1’6 to opioid receptors.
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73:132-4.
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Administration in children. See under Precautíons,
p. 111.1.

Administrcrtion in the eiderly. See under Precauóons,
p. 111.1.

Anoesthesia. Opioid analgesics have been given inơave- 
nously as supplements during general anaesthesia with 
inhalational or intravenous drugs. They have also been 
widely used as premedication beíore surgery to reduce 
anxiety, for smooth inductíon of anaesthesia, to reduce 
overall anaesthetic requirements, and to provide postoper- 
ative pain relieỉ. Such use of opioids is now rare and iỉ 
restrided to patients already in  pain or to those who will 
be in pain beíore induction of anaesthesia. Very high 
doses of morphine have been inỉused intravenously to 
produce anaesthesia for cardiac surgery, but shorter acting 
drugs such as íentanyl and related opioids are generally 
used now; some may preler agonist-antagonist opioids.

Sedation and respiratory dépression may be prolongĩd 
necessitatmg assisted ventilation; reversal of these eữe ts 
can be achieved by opioid antagonists such as naloxor e. 
For a dlscussion oỉ the various drugs used to achieve a: id 
m aintain condỉtions suitabỉe íor surgery, induding the u ie 
oỉ opioids in the inđuction. and maỉntenance of anaes- 
thesia, see p. 1899.1. Opioid analgesics, most common y 
(entanyL have been used with an antỉpsychotic to indu :e 
a State knovvn as neuroleptanalgesia in yvhich the patie Ít 
is calm and indưíerent to  the surròundỉngs yet is respo I- 
sive to commands. For a brief discussion of neurolept- 
analgesia and similar anaesthetic techniques, St e 
p. 1899.3.
POSTOPERAIIVE SHIVERING. Pethidine appears to be effeai' e 
in the treatm ent of postoperative shivering (p. 1900.2) b t 
not all opioids are necessarily eKective.

Cough. Opioids are used to suppress cough (p. 1651.2 . 
Pholcodine (p. 1675.1) and dextromethorpha 1
(p. 1660.1), vvhich lack dassical analgesic activity ar i 
have fewer adverse ettects, are the most commonlỹ use 1 
opioids. Of the analgesic opioids, codeine is the mo t 
vvidely used as a cough suppressant. However, thes: 
opioids are seldom suHìdently potent to be eííective i 1 
severe cough. Morphine and diamorphine are used for th : 
relieí of inưactable cough in terminal illness, althoug 1 
morphine is now preferred. Methadone has also bee 1 
used but should be avoỉded as ít has a long duration c f 
action and tends to accumulate.

Cough suppressants containing pholcodine or simila • 
opioids (such as codeine) are generally not recommende l 
for use in children, and should be avoided in those under I 
years of age.

Diarrhoea. Oral rehydration therapy, which is the treat 
m ent of choice for acute diarrhoea (p. 1808.2), prevent 
dehydration, but it does not necessarily shonen the dura 
tion oỉ the diarrhoea. Preparations containing codeine 
morphine, or other opioids have thereíore been used lo 
theữ antimotility action as adjuncts in  the management o 
acute diarrhoea. However, the WHO considers that sud  
antidiarrhoeal drug therapy is of Limited value, and shoulc 
never be given to children. Furthermore opioids shoulc 
not be used in conditions where inhibition o{ peristalsir 
should be avoided, where abdominal distension develops 
or in diarrhoeaỉ conditions such as severe ulcerative coliti- 
or antibiotic-assodated colitis.

Dyspnoea. Dyspnoea (a subjective ỉeelỉng of abnormally 
uncomlortable, dưũcult, or laboured breathing) ứ asso- 
dated with diseases that interíere vvith oxygenation of the 
blood. The course of dyspnoea should be established since 
it is oíten best relieved by ueatm ent of the underlying dis- 
order (the treatment of dyspnoea assodated vvith asthma 
and chronic obstructíve pulmonary disease (COPD) is dis- 
cussed on p. 1195.2 and p. 1199.1, respectively). where 
this is impossible or ineữective, symptomatic management 
is required.

Oxygen may reduce dyspnoea in some patients even ií 
dyspnoea is not related to hypoxia. A flow of aữ  directed 
across the íace by a fan can also be eSective. Despite the 
hazards of using benzodiazepines in patients with any íorm 
oí respiratory depression or pulmonary insuffidency (see 
under Precautions oi Diazepam, p. 1068.1), drugs such as 
diazepam, lorazepam, or midazolam may be helptul in 
patients with advanced cancer who have rapid shallow 
respiratíon, espedally when this is assodated vvith arudety.1 
Levomepromazine is occasionally used as an aỉtemative.

Opioids may relieve some íorms of dyspnoea,1"* such as 
those due to acute left ventricular íailure, pulmonary 
oedema, and malignant chest disease. Guidelúies5'6 (some 
based on the ỉindings of systematic reviews7) and expert 
consensus statements* issued íor the management of 
dyspnoea ín palliative care recommend that opioids should 
be considered in patients vvith severe and unrelieved 
dyspnọea. Doses tend to be lower and increments smaller 
than those used íor pain relieí.2 The use of opioids Is 
generally not advised, or only yvith extreme cautìon, in 
patíents with obstructive airvvays disease whose dyspnoea 
may bẹ relieved by other means. Hovvever, they may be 
useỉul in patients with advanced COPD whose dyspnoea is 
resistant to conventìonal management.’ Morphine and 
diamoiphine are commonly used opioids íor dyspnoea, but 
dihydrocodeine, hydrocodone, and oxymorphone have also 
been tried. It is unclear if all opioids are equally eữective.4

Nebulised morphine, hydromorphone, or íentanyl have 
been tried íor the m anagement of dyspnoea, and there are 
anecdotal reports of beneíit, espeđally in pỉilliative care, but 
evidence from conưolled studies to date does not support 
su ch use.13-5-10-13 See also under Morphine, p. 94.3.

In patients w ith advanced cancer and inưaaable 
dyspnoea unresponsive to the above measures, chlorprom- 
azine may be useíul to relieve aứ  hunger and sedate dying 
patỉents who ha ve unrelieved disơess;1 midazolam may be 
used as an altemative. Promethazine has also been used.

All cross-reíerences reíer to entries in Volume A
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High doses of a corticosteroid such as dexamethasone may 
help to relieve dyspnoea in patients w ith airways 
obstruction due to a tum our by reducing oedema around 
the tumour.

1. Wâỉsh D. Dyspnoea ỉn advanced cancer. Lanat 1993; 342:430-1.
2. Davis c  Percy G. Breathỉessness, cough, and o iher rcspiratory problems. 

In: Paỉỉon M. Hanks G, eds. ABC o f paỉliaứve cart. 2nd  ed. London: BMJ 
Pubỉỉshing Group, 2006: 13-16.

3. Jennings AL, tí ai. Opioids for th e  palliation oỉbreathlessness ỉn tennỉnaỉ 
illness. Availabỉe ỉn The Cochrane Database of Systematic Reviews; Issue 
3. C hỉchester John  Wỉley; 2001 (accessed 26/06/08).

4. Kvale PA. tí  aỉ. American College oỉ Chest Physidam . Lung cancer
pailiative a n .  Chat 2003; 123 (suppl): 284S-311S. Aỉso ãvaiỉable at: 
h t tp :/ /w w w .ch e s ijo u rn a l.o rg /c g i/re p r in t/1 2 3 /l_ su p p l/2 8 4 S .p d f 
(accessed 26/06/08) "

5. Lanken PN, tí  a i  ATS End*of-Ufe Care Task Force. An ỡffidaỉ American 
Thoradc Sodety dỉnlcal policy su tem ent: paQiative care ỉor patíents 
w ith  respiratorý diseases and  critícal ỉỉlnesses. Am J  Rapir Crừ Can Meẩ 
2008; 177: 912-27. Aỉso availabỉe a t  http://ajrccm.atsjoumal5.org/cgi/ 
reprint/177/8/9l2.pdí {accessed 02/08/10)

6. Qaseem Ạ, t í  ai. CUnical EÍBcacy Assessmẹnt Subcommỉttee of the 
American College of Physidans. Evidence-based interventions to 
improve the paỉlỉatỉve care of paỉn, dyspnea, and depressỉon at the end of 
Uỉe: a dinlcal practlce guỉdelỉne hom  the American Coỉlege of 
Physỉđans. Amt bitem Med 2008; 148: 141-6. Also available a t  h ttp:// 
w w w ^nnals.o rg /con ten t/ỉ48 /2 /ỉ4 ÌJu ỉỉ (accessed 02/08/10)

7. Lorenz KA. tí  ai. Evỉdence íòr improving paỉlỉative care at the end of Iữe: 
a systematỉc revỉew. A m  ĩntèm Med 2008; 148:147-59. Correctỉon. ibừL 
2009; 151; 674.

8. M ahỉer DA, tí al. American College of Chest Physidanỉ cọnsensus 
statem ent on the m anagem ent oỉ đyspnea in padents wỉth advanced 
lung  or heart dỉsease. Chat 2010; 137: 674-91.

9. Rocker G, tí aỉ. Paỉỉỉatíon of dyspnoea in advanced COPD: revisiting a 
role for opỉoids. Thorax 2009; 64: 910-15.

10. Chandler s. Nebulhced opỉoids to  treat dyspnea. Am J  Hosp Paiỉiat Can 
1999; 16:418-22.

11. Foraỉ PA, tí  ai. Nebuỉỉzed oploids use ỉn COPD. Chat 2004; 125:691-4.
12. Brown SJ, tía l. Nebuỉỉzed m orphine íor reỉỉeỉ of đyspnea due to chronỉc 

lung dỉsease. Ann Pharmacother 2005; 39:1088-92.
13. Kaỉỉet RH. The role of inhaled opỉolds and furosemide for the treátm ent 

of dyspnea. Rapir Can 2007; 52: 900-10.

Pain. Opioid analgesics are used for the relieí of acute and 
chronic pain (see Choice of Analgesic, p. 4.2). Not every 
type of pain responds; neuropathic pain, for example, may 
not be alleviated by opioid therapy. For íurther discussion 
of speáhc pain States and the role of opioid analgesics in 
their treatment see p. 6.3 onwards.

There has also been interest in the locạl analgesic eẸects 
of opioids thẹmselves.1-2

The use oi opioid analgesics in opioid-dependentpatients 
receiving maintenance tteatm ent w ith an  opioid is the 
subjea of much debate; however, some consider such use to 
be appropriate hi the management of acute pain in these 
patients and recommendations have been issued.3

1. Thompson DF, Pỉerce DR. Local analgesỉa wỉth opioỉd drugs. Ann 
Pharmacoứưr 1995; 29: 189-90.

2. Steỉn c. The controỉ of pain in peripheraỉ ĩỉssue by opioids. N  EngUMed 
1995; 332: 1685-90.

3. Alíord DP, tí  ai. Acute pain managem ent ỉor paúents receiving 
m aỉntenance m ethadone o r buprenorphine therapy. A m  Ịìtíem Med 
2006; 144: 127-34.

HEADACHE. Opioid analgesics such as codeine are some- 
times induded in oral compound analgesic preparations 
used in the initial ưeatm ent of mỉgraỉne (p. 670.3) or ten- 
sion-type headache (p. 671.3), but are best avoided, espe- 
dally in patients who have írequent attacks.

Restless legs syndrome. Some opioids may be benehdal 
in the treatment of restless legs syndrome (see Sleep-asso- 
dated Movement Disorders, p. 1034.2), although evidence 
is scanty.

Sedatìon. In addition to their analgesic action opioids 
have been used for their sedative properties. Mention of 
this use of opioids can be íound in the discussions of 
anaesthesia (p. 1899.1), endoscopy (p. 1032.3), and inten- 
sive care (p. 1033.1).

le tanus. Opioid analgesics can be used to provide ạnalge- 
sia and additional sedation in patients undergoing treat- 
ment for tetanus (see p. 211.2 and p. 2029.2). Opioids 
such as ỉentanyl, motphine, and sufentanil have also been 
given to control the sympathetic overactivity in such 
patients.1'1

1. Rockc DA. tí  ai. M orphinc in te tanuỉ—the managem ent o t sympathetic 
nervous System overâctívíty. s  Afr Med J 1986; 70: 666-8.

2. Moughabghab AV, t í  al. M anagem ent of autoriomic dyshinction in 
severe tetãnus: the use of íentanyl. Can J  Anaath  1995; 42:955.

ỉ .  Bhagwanjee s, tí  ai. M anagem ent of sympathetic overactỉvỉty in tetanus 
wỉth epidural bupivacaỉne and  suíentanỉl: experience wỉth ỉ  ỉ  patỉents. 
Crìt c â n  Med 1999; 27: 1721-5.

D ep en d ence  a n d  W ith d ra w a l
Repeated use of opioids is assodated with the development 
of psychological and physical dependence. Although this is 
less of a problem w ith  legitimate therapeutic use, 
dependence may develop rapidly when opioids are regtilarly 
abused for their euphoriant effects. Drug dependence of the 
opioid type is characterised by an ovenvhelming need to 
keep taking the drug (or one with similar properties), by a 
physical requirement for the drug in  order to avoid 
withdrawal symptoms, and by a tendency to increase the 
dose ovving to the development of tolerance.

Abrupt withdrawal of opioids from persons physically 
dependent on them predpitates a withdiawal syndrome, 
the severity of which depends on the individual. the drug 
used, the size and ừequency of the dose, and the duratỉon of 
drug use. Withdrawaĩ symptoms m ay also-follow the use of 
an opioid antagonist such as naloxone or a mixed agonist 
and antagonist such as pentazodne in  opioid-dependent 
persons. Neonatal abstinence syndrome may occur in  the 
ofỉspring of opioid-dependent mothers and these inỉants can 
suữer withdrawaỉ symptoms at birth.

Opioid analgesics can be dassiAed according to the 
receptors at vvhich they act (see Uses and Ađminỉstradon, 
p. 108.1) and withdrawal syndromes aie characteristic for a 
receptor type. Cross-tolerance and cross-dependence can be 
expected between opioids acting a t the same receptors. 
Dependence assodated vvith morphine and dosely related 
p-agonists appears to result in more severe withdrawal 
symptoms than those assodated w ith K-receptor agonists. 
Onset and duration of withdrawal symptoms also vary 
according to the duiatíon oỉ action of the speóĐc drug. With 
morphine and diamorphine withdrawal symptoms usually 
begin within a few hours, reach a peak vvithin 36 to 72 
hours, and then gradualỉy subside; they develop more 
slovvly with methadone. Withdrawal symptoms indude 
yavvning, mydriasis, lachrymanon, rhinorrhoea, sneezing, 
musde ttemor, vveakness, sweatìng, anxiety, irritability, 
disturbed sleep or insomnia. restlessness, anorexia, nausea, 
vomiting, loss of weight, diarrhoea, dehydration, leucocy- 
tosis, bone pain. abdominaỉ and m usde cramps, gooseAesh, 
vasomotor disturbances, and increases in  heart rate, 
respữatory rate, blood pressure, and temperature. Some 
physiological values may not retum  to normal for several 
months after the acute withdrawal syndrome.

Withdrawal symptoms may be terminated by a suitable 
dose of the original or a related opioid. Tolerance diminishes 
rapidly after withdrawal so that a previously tolerated dose 
may prove tatal.

For a discussion of the treatment of opioid dependence 
and neonatal abstinence syndrome, see belovv and p. 110.1, 
respectively.

Review.
1. Van Rec JM. «  a i  Opioída. revvard and  addiction: an  encountcr of 

bioỉogy, psychology. and medỉdne. Pharmacoỉ Rrv 1999; 51: 341-96.

Diagnosis. Naloxone (p. 1364.2) and other opioid antago- 
nists have been used to diagnose opioid dependence.

Treotment of opkaid dependence. The treatm ent of opioid 
dependence has been the subject of many revievvs and dis- 
cussions.1' 10

Planned vvithdravval (detoxư ication) may be eỉfeaed 
slovvly or rapidly. The usual method in many countries is to 
replace the drug of dependence with metíiadone (an opioid 
agonist) given as a liquid oral preparanon, and then 
gradually vvithdratv the methadone ư possible. Methadone 
is suitable for withdrawal therapy because it can be given 
órally and íts long hal£-Iife allovvs once daily use. Oral 
diamorphint has been used similarly to methadone; reeíers 
containỉng diamorphine have also been used in some 
centres. Dikydrocodàne tablets have been used successhilly. 
The partial opioid agonist buprenorphine, given sublingually, 
is another altemative to methadone in the treatment of 
opioid dependence, and withdrawal symptoms may possibly 
resolve more quickly than with methadone.11 Hovvever, it 
should only be given to patients w ith moderate depend- 
ence; those dependent on high doses of opioids may have 
withdrawal symptoms when given buprenorphlne. The 
methadone derivative levacetylmethadol was a more recent 
introduction but its proarrhythmic etteas have led to its use 
being suspended.

Ia tro g en ic  o p io id  d e p e n d e n c e  m a y  o c c u r  in  p a tie n ts  
re c e iv in g  p -a g o n is ts  su c h  as m o rp h in e ,  f e n ta n y l,  o r  
p e th id in e  for t h e  m a n a g e m e n t  o f  a c u te  p a in  o r  in  a n  
in te n s iv e  ca re  s e tt in g  fo r m o re  t h a n  5 to  10 d ay s. 
M e th a d o n e  h a s  b e e n  u s e d  su ccessíu lly  to  m a n a g e  o p io id  
w ith d ra w a l in  a d u lt  in te n s iv e  c a re  p a t ie n ts .12 H o w e v e r, 
s o m e 11 a v o id  u s in g  m e th a d o n e  to  m a n a g e  vvithdravval in  
c h ild re n  b e c a u se  o f th e  s tigm a o f  its  a s s o d a t io n s  w ith  
m a n a g in g  w ith d ra w a l  in  d ru g  a d d ic ts . I n  p h y s ic a lly  
d e p e n d e n t  b u t  n o n -a d d ic te d  p a tie n ts ,  g ra d u a l  w e a n in g  
u s in g  th e  sa m e  o p io id  t h a t  w a s  u s e d  th e ra p e u tic a l ly  is 
p re ỉe rre d  vvhere  possib le , a lth o u g h  in  so m e  c a ses , Ít m a y  b e  
n e c essa ry  to  c h a n g e  to  a  d iffe re n t o p io id  b e c a u s e  o f  e a se  o f  
u se , d u ra t io n  o f  a c tio n , a n d  a b il i ty  to  t a p e r  th e  d o se ; 
v i ttu a lly  a n y  o p io id  c a n  b e  u s e d .15

Other drugs used in  the m anagem ent of opioid 
withdrawal indude alpha2-adrenoceptor agonists such as 
cỉonidine and opioid antagonists such ás naltrexonc and 
naìoxone. Clonidine may help to suppress Symptoms of 
opioid withdrawal, such as anxiety, insomnìa, and. m usde 
aches. It appears to be more eHective w hen used in the 
control of symptoms after abrupt -vvithdravval than w hen 
used durìng gradual withdrawal of methadone. Hypo- 
tension may limit its useíulness in some patients. The 
donidine analogue lofexidine may produce simUar results to

those obtained with donidine and appears to be less 
hypotensive:14

Nalttexonẹ and naloxone block the euphoriant eữects of 
opioids aỉthough their use as monotherapy in detoxiScation 
is Iinũted by unacceptable opioid withdrawal effects. 
Nalttexone may be used with alpha2-adrenoceptor agonists 
such as donidine or loíexidme to ameliorate symptoms but 
there are insuỉhdent da ta to determine vvhether su ch 
combinations reduce the duration of withdrawal treatment 
or increase the rate of transíer to maintenance therapy vvith 
an opioid antagonist.15 Naloxone and nalưexone are also 
being used in the relatively new technlque of rapid or uitra 
rapid opioid detoxiBcation,16' 1* vvhich is achieved vvhile the 
patient is heavily sedated or under g e r u r a l a n a e s th ís ia  and 
hence unavvare of any unpleasant vvithdravval symptoms. 
However, although detoxiAcation may be achieved vvithin 
24 hours and has a high initial success rate, the technique 
itselí is not vvithout risks and it does notobviate the need í o r  
maintenance ơeatm ent (see belovv).

C o n c o m ita n t c o u n se llin g  a n d  o th e r p s y c h o s o d a l  Services 
h a v e  b e e n  shovvn to  b e  im p o r ta n t  in  th e  o u tc o m e  of 
w ith d ra w a l th e r a p y .1’-20 D e to x iE ca tio n  a lo n e  d o e s  n o t  
e n su re  lo n g -te rm  ab s tin e n ce .

Sevetal other drugs may be of use as ad juncts  in the 
management of withdrawal symptoms. D ip h e n o x y la te  with 
atropine or lo p e r a m id t  may be used ỉor the control of 
diaưhoea. P ro m e th a ĩ ir ư  has been used for its antỉemetíc and 
sedative actíons. Beta blockers such as p ro p ra n o lo l  may be of 
use for patients w ith pronounced somatic anxiety 
symptoms. B e m o d ic a e p n u s  or c lơ m e th iã ĩo le  can be given to 
relieve anxiety and associateđ ỉnsomnia but only shon 
courses should be used in order to minimise the rìsk oỉ 
dependence and abuse.

Long-term m aln ten an ce  ưeatment (stabilisation ưeat- 
ment) vvith an opioid may be tried, with psychosodal 
support to enable the patient to acquire some form of 
sotíal stability beíore, ư  possible, planned vvithdravval. 
M eth a d o n e  is most commonly used; the use of d ia m o r p h in t  
although teasible21-22 is conơoversial23 and is advocated by 
only a few individual centres. B u p m to r p h ờ u  Is ánòther 
possibility.24 The use of methađone for maintenancè has 
been reviewed.25'27 N a ltr e x o n e  can be eííective in 
maintaining abstinence in opioid addicts after detoxihca- 
tion, espedally aỉter rapid or ultra rapid detoxỉEcation. It is 
considered thát naltrexone vvould probably bè of mòst use 
in highly motivated addicts vvith good sodological and 
psychological support to discourage ìmpulsive use of 
opioids.1-28'29

The problems assodated with the management of the 
pregnan t patient with opỉoid dependence have been 
discussed.30 The aim should be to stabilise the patient Erst 
using m e th d ă o n t  since acute vvithdravval can result in íetal 

^death. Drug vvithdravval is best done slovvly during the 
second trữnester. It has been suggested that if patients 
present dutỉng the flnal trimester and cannot be detoxihed, 
maintenance vvith d ia m o rp h ìn e  might be preỉerable to the 
use of methadone as it might produce less severe 
withdrawal symptoms in the neonate.31 The management 
of neonatal abstinence syndrome is discụssed on p. 110.1.
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NEONATAL ABSỈÌNENCE SYNDROME Iníants bom  to opioid- 
dependent mothers may su£fer vvithdravval, vvith signs 
indudlng CNS hyperirritabUity, gastrointesdnal dysíunc- 
tion, respiratory distress, yawning, sneeáng, mottling, and 
íever. Onset ol symptoms is partly dependent on the drug 
and varies from shortly after birth to  2 vveeks of age, 
although most symptoms appear w ithín 72 hours. Some 
symptoms may persist for 3 months or more. It is impor- 
tãn t to remembẽr that many iníants may have also been 
exposed to  other lid t and illidt substances, induding 
alcohol

The American Academy oỉ Peđiatrics (AAP)1 reợim -. 
mended that treatment of the neonate vvìth abstinencẽ 
syndrome should be mainly supportive and consideređ that 
m any inỉants with signs of drug withdrawal could be 
managed in this way. They advised adoption of abstinence 
scọring methods to judge the need for dmg therapy, 
although such Systems do not appear to have bẽen 
validated. Drugs that have been used for opioid withdrawal 
indude paregoric (a USP 36 preparation containing opium), 
điỉuted tincture oi opium, móiphine, methadone, diaie- 
pam. chloipromaãne, phenobarbital, and donidine. Nai- 
oxone should not routinely be given to iníants of opioiđ- 
dependent motheis because oí the risk of seizures with 
abrupt opioid vvithdravval. The AAP1 m ade no deỉinite 
recommendations but considered that, vvhen appropriate, 
spedhc drug therapy sbould bé used for treatment of 
withdrawal symptoms. Thus for opioid vvlthdravvaL tincture 
of opium was the preíerred drug. Others íavour ưeatment 
w ith oral morphine solution.13 The BNPC also notes that 
morphine is widely used and the dose can be easily adịusted; 
hovvever, it  is stated that methadone may provide smoother 
control of symptoms.

Practice vanes widely and evldence íor the efficacy of 
particular drugs in  the management of neonatal abstinence 
syndrome is scanty and diỉhcult to compare.4'5 It has becn 
suggested tha t diazepam may be less useíul than  
phenobaibital or paregoric but the use oí paiegoric (which 
contains both camphor and alcohol) has been questíoned. 
In the UK, chlorpromazine has also been widely used6 
ạỉthough a systematic review7 ỉound insuíhdent evidence 
to  suppon su ch use. The authors7 also ỉound that 
phenobaibital may reduce the severity of wlthdrawal 
symptoms in those receiving an opioid; there was 
insuỉSdent evidence to support the use of donidine.
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A d v e rse  Effects
I n  u s u a l  d o ses  t h e  c o m m o n e s t  a d v e rs e  e ffec ts  o f o p io id  
a n a lg e s ic s  a re  n a u s e a ,  v o m itin g . c o n s tip a tio n , d ro w sm e ss , 
a n d  c o n íu s io n ; to le ra n c e  to  th e s e  (ex c e p t c o n s tip a tio n )  
g e n e ra lly  d e v e lo p s  w ith  lo n g - te n n  u se . M íc tu ri t io n  m a y  b e

difficult and there may be ureteric or biliaiy spasm; the 
latter may be assodated vvith alterations in iiver enzyme 
vaỉues. There is also an antidiuretic eííect. Dry mouth, 
dizziness, svveating, íadal Uushing,' headache, vertigo, 
bradycardia, tachycardia, palpitations, orthostatic hypo- 
tension, hypotherrrúa, restlessness, changes of mood, 
decreased ũbido or potency, halludnations, and miosis 
also occur. These eổects tend to occur more commonly in 
ambulant padents than in tbose at rest in  bed and ỉn those 
without sévere pain. Raised inttacranial pressure OCCUIS in 
some patients. M usde rigidity has been reported aíter high 
doses. The euphoric activity of opioids has led to their abuse. 
Por a discussion of opioid dependence, see p. 109.1.

Largei doses of opioids produce respữatory depression 
and hypotension, vỸĨth drculatory íailure and deepening 
coma. Convulsions may occur, espedally in inỉants and 
children. Rhabdomyolysis progressing to renal íallure has 
been reponed in overdosage. Death may occur frotn 
respiratory íailure. Toxic doses of spedíic opioids vary 
considerably with the individual and regular users may 
tolerate large doses. The triad of coma, pinpoint pupiỉs. and 
respiratory depression is considered indicative of opioid 
overdosage; dilatatỉon of the pupils occurs as hypoxia 
develops. Puknonary oedema after overdosage is a common 
cause o{ ỉatalities among opioid addias.

Moiphine and some other opioids have a dose-related 
histamine-releasing effect which may be responsible in pan 
loi reactions such as unicaria and pruritus as well as 
hypotension and ilushing. Contaa dermarins has been 
reported and pain and ứritation may occur on mjection. 
Anaphyỉactic reactions aíter inưavenous injeaion have 
been rẽpotted rarely.

The adverse eííects assodated with individual opioid 
analgesics may reũert to some extern their activity at 
spedfic opioíd receptors (see Uses and Administration, 
p. 108.1) or may result Irom a d ứ e a  toxic eữ e a .1-2 Some 
adverse eííects of pure opioid agonists, such as the 
respiratory depressant eííect of morphine, are dose related, 
vvhereas agonist-antagonists such as buprenorphữie, 
butorphanol, and nalbuphine exhibit a 'ceiling effea ' as 
the dose increases.

The type and extern of adverse eííects seen in  practice 
may depend on whether or not opioid-sensitive pain is 
present, w hether the opioid analgesic is being given íor the 
conưol of chronic severe pain or acute pam, and the route 
used. In a reviewJ of the use of opioids in chTonicpain it was 
noted that, despite wonies to the contrary, respiratory 
depression and dependence liability are not generally a 
problem when appropriate doses are used to treat opioid- 
sensitìve pain. In lact the presence of opioid-sensitive pain 
appears to protect agaìnst the respiratory depressant eữect, 
although it may occur if the source of opioid-sensitive pain 
is removed (e.g. by surgery) vvithout adequate reduction in 
opioid dosage. The adverse eííects of opioid analgesics when 
used in advanced cancer have also been discussed.4 
Constìpation was considered to be the most troublesome 
adverse eỉíect; signihcant respiratory depression was rarely 
seen vvith recommended regũnens, since pain antagonises 
the Central depressant eơects of morphine.

In the context of acutí poỉtoperativt pain opioid-induced 
respứatory depression is of concem but short-term 
postoperative use is unlikely to causé dependence (although 
see Treatment of Opioid Dependence, p. 109.2 for 
reíerences to iaaogenic physlcal dependence).5 It was 
hoped that giving opioids by the ỉpinal route would result in 
fewer adverse eHects, espedally respữatory depression. In 
postoperative pain relieí with spinal opioids, the inddence 
of adverse eííects Is sald to be low when patients are 
properly monitored.6 However, some7 have reported 
pruritus, nausea and vomiting, and urinary retention to 
be common and respiratory depression to occur; more 
seriously the appearance of respữatory depression could be 
considerably delayed. These eííects were more common 
vvith morphine, but all opioid analgesics had the propensity 
to produce respửatory depression when given spinally.7 
Delayed respiratory depression has been attributed to the 
poor lipid solubility oi moiphine, but does occur aíter other 
opioids. Some have considered that despite earlier worries, 
potentially íatal late respiratory depression was as rare vvith 
the spinal route as postoperative respiratory depression vvith 
the conventional route.*’’ Disputes regarding the hequency 
of respưatory depression assodated vvith even conventíonal 
use of opioid analgesìcs might be due to the methods used 
for measuríng respiratory eữects.10 The inádence of 
ventilatory depression has been reported to be higher after 
intrathecal than epidural use of moiphine.11

1. Duibie DJR, Nimmo ws. Ađvene effeas oi opìoid atu lgedc drugỉ. Br 3
Anaesth 1987; 59: 61-77.

2. Schug SA. tí  aỉ. Adverse eữects of systcmic opioid analgesics. Drug Safety
1992;7 :200-13 .

3. McQuay HJ. Opỉolds ỉn chrooỉc pain. Br J  Anaesth 1989; 63: 2 ỉ 3-26.
4. Twycross RG, Lack SA. Oral morphừte m  aàvanad cancer. 2nd cd.

BeaconsCeld: Bcacons&eld Publisbcrs, 1989.
5. Mitchell RWD, Smirh G. The conưoỉ of acute postoperative paín. Br J

Anaesth 1989; 63: 147-58.
6. L u a  u .  Lamer TJ. M anagement of postoperative pain: revỉevv of current

techniques and methods. Mayo CHn Proc 1990; 65: 584-96.

7. M organ M. The rationaỉ use o ỉ ỉnưathecaỉ and extradural opỉọiđ:. Br J  
Anãtsth 1989; 63: 165-88.

8. Anonymous. Spỉnal opíates revỉsỉted. Lanctt 1986; I: 655-6.
9. McQuay HJ. spinaỉ opỉates. Br J  Hosp Med 1987; 37: 354-5.
10. vvheatley RG, t í  aỉ. Postoperatỉve hypoxaem ỉa: comparisc n ot 

extraduraỉ. i.m. and  patient-conưolled opioid anaỉgesỉa. Br J  A  aesth 
1990; 64 :267-75.

1 ỉ . Gustaỉsson LL. t í  aỉ. Adverse effects of extradural and  ỉnưathecaỉ OỊ ates: 
report o í a  nationwide survey ỉn Sweden. B rJA naa th  1982; 54:47 >-85.

Effects on ihe cardiovascubr System. For reỉerenc: to 
histamine release and cardỉovascular eỉfects fo!lowing the 
intravenous administration oi some opioids see UI der 
Pethidine, p. 122.3.

Effects on the endocrine System. Endogenous opioid } ep- 
tides may have a  role in  the regulatíon of endocrine fi nc- 
tion. Like endorphin and enkephalins, morphine has b :en 
íound to stimulate prolactin release* and synthetic an ilo- 
gues of moiphine are reponed to have similar proper ies; 
long-term intrathecal opioids (moiphine or hydron O I- 
phone) have been reported to produce hypogonadoơOỊ hic 
hypogonadism, adrenal insufficiency, and grovvth ho m- 

i one deBdency, aỉthough tolerance to the eíỉects on pro ac- 
tin develops with long-term use.2 Opioids such as n  or- 
phine are also part of a large group of drugs implicatei in 
causing hyperglycaemia.3

ỉ . HeU K. W emze H. Drug-induced changcs in prolactin sccretìon: di: ical 
implications. Med Toxicoì 1988; 3:463-98.

2. Abs R. tí  aì. Endocrine consequences of long-term  inưath :caỉ 
administration of opioids. J  Cỉin Enấocrinoỉ Mtíũb 2000; 85: 2215-2:.

3. OTÌyme s, Feely J. Hííects of drugs on glucose tolerance ỉn non-insi ỉin- 
dependent diabetics (part n ). Drugs 1990; 40 :203-19 .

Treatment o ỉA d v e r s e  Eỉỉects
Activated charcoal may be given orally in consdous patie Ìts 
u  a substantial overdose has been ingested within 1 ht ur 
provided that the airvvay can be protected (see below) it 
should be considered in all patients if a substantial amoi nt 
of a modiSed-release preparation has been ingested.

Intensive supportìve therapy may be required to corr ;ct 
respiratory ỉailure and shock. In addition, the specíĩc 
antagonist naloxone is used ÍOI rapid reversal of the sevcre 
respừatory depression and coma produced by excessive 
doses of opioid analgesics (see p. 1563.1). Since naloxoie 
has a shorter duration of action than tnany opioids patiei tts 
who have already responded should be kept undẽr clt se 
observation íor signs of relapse and repeated injecticns 
given according to the respiratory rate and depth of con a. 
Altematively. in situatìons where'repeated adminisữatior is 
requữed, such as where a longer acting opioid is knovvn or 
suspeaed to  be the cause oí symptoms, a contìnuoas 
intravenous iníusion of naloxone, adjusted according to 
response, may be used. AU patỉents should be observed f Dr 
at ĩeast 6 hours after the last dose of naloxone.

The use of opioid antagonists such as naloxone inpersois 
physicaUy dependent on opioids may induce withdrawal 
symptoms.

Activated charcoal. The National Poisons Iníormation Ser­
vice in the UK considers the beneíit of gastríc decontami- 
nation in the management of overdosage vvith opio d 
anaỉgesics to be uncertain. Hovvever, it is suggested th í t  
oral activated charcoal may be considered if gi ven within 
1 hour of ingestíon and the quantity of opioid analgesic is 
substantial or, for these spedhc drugs, exceeds the íoUov- 
ing amount:
• buprenorphine: lOOmicrograms/kg (adults and c h i- 

dren)
• codeine: 3 mg/kg (adults and children)
• dihydrocodeine: 3 mg/kg (adults and chUdren)
• methadone: any am ount in an opioid-naive patient cr 

more than the prescríbed daily dose ư on m ethadon: 
therapeuticaUy

.  tramadol; 500mg (adult); lOmg/kg (child)
See also under individual monographs.

Constipotion. For reỉerence to the use oỉ opioid antagc- 
nists, particularly naloxone, to relieve opioid-induced con • 
stipation without compromising anaigesic conttol ũ 1 
patients receiving long-term therapy vvith opioids, se : 
Reversal of Opioid Eííects under Uses and Adminisưatioi I 
oỉ Naloxone, p. 1564.1.
Reíerences.

1. Kurz A. Sessler DI. Opioiđ-índuced bowel dysỉuncrion: pathophysiolog 
and potentíal nev* Ih n a p in .  D niịỉ 2005; 65: 649-71.

Precautìons

Opioid analgesics are generaUy contra-indicated in acute 
respiratory depression and obstructive aim ays disease 
although òpioids such as morphine are used in  some fonns 
of dyspnoea (seep. 108.3). They are also contra-indicated OI 
should be used w ith great caution in acute alcoholism, 
convulsive disorders, head úỹuries, and conditions in which 
intracranial pressure is raised. They should not be given to 
comatose patients. They have an inhibitory eiỉect on

AU cross-reíerences reíer to entries in Volume A
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gastrointestinal motility and should be avoided in padents at 
risk ol paralỵtic ileus.

Opioid analgesics should be given with caution or in 
reduced doses to patients vvith hypothyroidism, ađrenocor- 
tlcal insuíSdency, asthma or đecreased respiratory reserve, 
renal or hepatic impairment, prostatic hyperplasia, hypo- 
tension, shock, inflam m atory o r obstructive bowel 
disorders, or myasthenia gravis. Dosage shouid be reduced 
in elderly or debilitated patients.

Opioid analgesics shouỉd be given with great care to 
iníants, espedally neonates. Theừ use during labour may 
cause respiratory depressỉon in the neonate. Babies bom  to 
opioid-dependent mothers may suỉfer withdrawal symp- 
toms (see Neonatal Abstinence Syndrome, p. 110.1).

Therapy w ith opioid analgesics should be stopped 
graduaỉly in  patíents who may have developed physical 
dependence, to avoid predpitating withdrawal symptoms 
(see Dependence, p. 109.1). Opioid analgesics with some 
antagoniỉt actìvity, such as buprenorphine, butorphanoL 
nalbuphine, or pentazodne, may predpitate withdrawal 
symptoms in  physically dependent patients who have 
recently used pure agonists su ch as morphine.

Drowslness may affect the ability to períorm skilled tasks; 
those so aííected should not drive or operate machinery.

Asthma. Opioids appear to be safe and may be used vvith 
cautíon in controUed asthma; however, they shouỉd be 
avoided durihg ằcute exacerbatìons.1

1. Bamcs PJ, C hung KF. Difficult asthma. BMJ 1989; 299: 1031-2.

Bilỉary-tract disorders. It is usually recommended that 
opioids such as morphine should either be avoided in 
patìents vvrith biliary disorders or that they should be given 
with an antispasmodic. Morphine can cause an increase in 
intrabiliary pressure as a result of effects on the sphincter 
of Oddi1 and may thereíore be expected to exaceibate 
rather than relieve pain in patients vvith biliary colic 
(p. 6.3) or other biliary-tract disorders. Biliary-type pain 
aỉter cholecystectomy has also been assodated with cod- 
eine2 and m orphine.J

Morphine caused a more marked delay in gallbladder 
emptying than  pethidine, pentazodne. or butorphanol in a 
study4 in healthy subjects; this was considered conhrmatíon 
tha t morphine should be avoided in biliary disorders. In 
another study’ íentanyl and suỉentanil did not constrict the 
common biỉe duct like morphine; they may be suitable ior 
perioperative pain control in patients in whom spasm of the 
common bile duct is undesirable. The suggestion that 
pethldíne should be preỉerred to moiphine in patíents vvith 
acute pancreatitìs (p. 10.2), because of its lesser eữect on the 
bile duct, has been questíoned.4

ỉ . Helra JF, tí  ai. Eííccts of morphine on the  hum an sphỉnaer of Oddỉ. Gut 
1988; 29: 1402-7.

2. Druart-Blaxy À, t í  aỉ. The underestỉraatcd role oí opiates ỉn padents vvith 
suspecteđ sphíncter of Oddí dyshm ctíon after cboiecystectomy. 
Gastroenterol ơ ừ t Biữí 2005; 29: 1220-3.

3. Roberts-Thomson IC. t í  al. Sympaihetic actìvadon: a mechanism for 
rooiphine induced pain and  rises ỉn lỉver eniymes ah er cholecystect- 
omy? Gut 1990; 31: 217-21.

4. Hahn M. tí  a i  The e tíe a  of four narcotỉcs on cholecystokinin octapeptíde 
stimulated galỉ bỉadder con tractỉon. Aỉiment Pharmacol Ther ỉ 988; 2: ỉ 29 - 
34.

5. Vieira ZEG, t í  al. Evaỉuatỉon oỉ ỉentanyl and  suỉenuniỉ on the dỉameter 
of the com m on bile d u a  by uỉtrasonography in man: a double blind. 
placebo controỉỉed ỉtudy. Int J  ơ ìn  Phamuuoỉ Ther ỉ 994; 32: 274-7.

6. Thompson DR. Narcotìc anaỉgesic eữects on  the sphincier of Oddỉ: a 
revỉew of the data and therapeutỉc implicatỉons in treatỉng pancreatỉtis. 
Am J  Gastrọenteroi 2001; 96: 1266-72.

children. Children under 6 months of agc may bc more 
sensitive to opioids; neonates in particular may be more 
sensitive to respiratory depression with morphine than 
adults. Pharmacokinetic đỉfferences may contribute to this 
increased sensitivity. Nonetheless, neonates can be treated 
with opioids such as morphine (see p. 94.1) ư receivỉng 
respiratory support.

O ld e r i n ĩa n ts  a n d  c h ild re n  c a n  b e  ơ e a te d  e ííe c tiv e ly  w ith  
m o rp h in e  o r  o t h e r  o p io ỉd  an a ỉg e s ic s  a n d  fro m  th e  ag e  o f 5 o r  
6 m o n th s  m o r p h in e  m e ta b o lism  íollovvs th e  c o u rse  s e e n  in  
a d u lts .

For a discussion of the choice of analgesic in children see 
p. 5.2. The use of opioỉds ỉor sedation and analgesia in 
neonates in  intensive care is mentioned on p. 1033.1. 
Reĩerences.

1. Choonara IA. Pain relieí. Arek Dừ ơ ù ỉấ  1989; 64:1Ỉ0Ỉ-2 .
2. Lloyd-Thotnas AR. Pain m anagem ent ỉn paedỉatrỉc patiems. BrJAnaesth 

1990; 64: 85-104.
3. Bhatt-M ehta V. Current guidelỉnes for the treatment of acute paỉn tn 

children. Drugs 1996; 51: 760-76.
4. Marsh DF. tí  al. Opioid Systems and the newbom . Br J  Anaath  1997; 79: 

787-95.

The eideHy. Ageing can a&ect the pharmacokinetics and 
pharmacodynanũcs of opioids although the net eííects of 
these changes on opioid analgesia in  the elderly remain 
unclear.1 Practical recommendatỉons indude careỉul 
review of Indication for opioỉd use both inirially and at 
regular intervals thereaíter, starting opìoids cautiously at 
lower doses and with longer dosing intervals, and regular

consideration given to dose reduction and diug substitu- 
tion or discontinuation. If possible, íurther drugs should 
not be prescribed to manage the adverse eSects of opioids.

1. WUder*Smith OHG. Opioid use ìn th e  eỉderiy. Eur J  Paòt 2005; 9 :137- 
40.

Hepatic impairment. The pharmacokinetics of opioids 
may be altered in patìents w ith hepatic dyshinctíon. A 
revievv1 oí opioid use in this patient group considered that 
opioids such as morphine and hydromorphone that are 
metabolised by glucuronidation vvere relatively saíe when 
compared with those metabolised by cytochrome P450 iso- 
enzymes; the haU-lives of glucuronidated opioids were 
found to be maintained until late disease tvhereas the pro- 
longed haU-Iives seen with opioids metabolised by P450 
isoenzymes were not accurately predicted by disease 
severity. It vvas also recommended that oral immediate- 
release or parenteral, short-acting opioids were preíerable 
to long-actíng preparations such as transdermaỉ or mođi- 
fied-release ỉormulations.

1. Davis M. Cholestasis and  endogenouỉ opioỉds: Uver dỉsease and 
exogenous opỉoid pharmacoỉđnetícs. ƠỜI Pharmaakmtí 2007; 46: 825- 
50.

Phaeochromocytonta. Morphine and some other ópioids 
can induce the reỉease of endogenous histamine and 
thereby stimulate catecholamine release. Both dỉamor- 
phine1 and pethidine2 have been reported to cause hyper- 
tension when given to patients with phaeochromocytoma 
and histamine-releasing opioids should be avoided in  such 
padents. AlíentaniL like fentanyl, does not release hist- 
amine and may be the opioid of choice in the anaesthetic 
management of patients tvith phaeochromocytoma.3

1. Chaturvedỉ NC. t í  ai. Dỉamorphine-induced attack of paroxysroal 
hypertension in phaeochromocytoma. BMJ 1974; 2: 538.

2. Lam ence CA. Pethidỉne-ỉnduced hypertensỉon ỉn phaeodưomocytoma. 
BMJ 1978; 1: 149-50.

3. Hull CJ. Phaeodưomocytoma: diagnosis, preoperatỉve preparation and 
anaesthetỉc m anagem ent.'Br JAnaetíh  1986; 58: 1453-68.

Renal impairment. A literature review‘ conduded that 
codeine and morphine are best avoided in patients with 
renal íailure and/or on dialysis; hyđromorphone may be 
used with caution and monitoring, and use of ỉentanyl 
and methadone appeared to be saíe. Similar recommenda- 
tions have been made for patients with end-stage renal 
disease vvho are not undergoing dialysis.2 See also under 
the ỉndivỉđual monographs.

1. Dean M. Opỉoids in renal ỉaiỉure and  dỉalysis padcnts. J  Paòt Sympíom 
Manage 2004; 28: 497-504.

2. Murtagh FE tí  at. The use of opioid anaỉgesỉa in end-sỉage renaỉ đỉsease 
patỉenũ  managed vvithout diaỉỳsis: recommendatỉons for practke. J Pain 
Paữiat Cart Pharmaather 2007; 21: 5-16.

Interactions
As serious and sometimes ỉatal reactions have íollotved use 
of pethidine in  patients receiving MAOIs (induding 
m oclobem ide), pe th id ine  an d  re la ted  drugs are 
contra-indicated in patients taking MAOIs or within 14 
days of stopping such treatment; other opioid analgesics 
should be avoided or given with exơeme caution (for 
hirther details, see p. 447.1). Life-threatening reàctions 
have also been reported vvhen selegiline, a selective 
inhibitor of monoamine oxidase type B, was given wlth 
pethidine. The depressant effects of opioid analgesics are 
ẽnhanced by other CNS depressants such as alcohol, 
anaesthetics, anxiolytics, hypnotics, tricydic antidepres- 
sants, and antipsychotics. Cydizine may counteract the 
haemodynamic benehts of opioids. Cimetidine inhibits the 
metabolism of some opioids, espedally pethidine.

The actions of opioids may in tum  affect the activities of 
other drugs. For instance, their gastrointestinal eííects may 
delay absorption as with mexiletine or may be counteractive 
as with dsapride, metodopramide, or domperidone. Opioid 
premedicants such as papaveretum have been reported to 
reduce serum concenưations of dproũoxacin.

Akohol. Rapid release or dose-dumping of hydromor- 
phone ừom a modihed-release preparation ịPalỉadorư; Put- 
due Frederick, USA) has been assodated with the ingestion 
o( alcohol (for further details, see under Interactionỉ of 
Hydromorphone, p. 68.2). Health Canada' has wamed 
that this interaction may occur vvith all modihed-release 
íormulatlons of opioid analgesỉcs. Licenseđ product iníor- 
mation for some modiíied-release preparatìons of mor- 
phine sultate also wams against su ch use (see Interactions 
of Morphine, p. 95.2).

1. Health Canada. Pơtentừlly latal ínteractíon betw een slow-ieleaie opioỉd 
paỉnỉrìlỉen and aỉcohol (ỉssued 3rd August. 2005). Avaỉlable at: http:// 
www.hc-sc.gc.ca/ahc-asc/media/advisoric5-avis/_2005/2005_84-eng. 
php (accesed 26/06/08)

AnliviraU. Interactions betvveen opioid analgesics and 
HTV-protease bihibiton or rcvme tramaiptase inhibitan are 
complex, and the results o! the limited number of studies 
and reports ìn vivo have not alvvays bom e out predictions 
about the nature of potential interactions.

• Substantìal decreases in the area under the plasma 
concentration-time curve (AUC) and in the plasma 
concentration have been reported for pethidine when 
given with rítonavir, however, plasma concentrations of 
the toxic metabolite norpethidine are greatỉy Increased, 
and licensed product ỉnỉoimation ỉor ritonavư counsels 
against such combined use. Ritonavir is prediaed to 
reduce plasma concentratíons oi morphine. Plasma 
concentradons of methadone may be reduced ư given 
with HTV-protease inhibitors although the effea may not 
be đinicalỉy signiAcant. The NNRTIs nevirapine and 
efavirertz have also been reported to  reduce plasma- 
methadone leveb and withdrawal symptoms have 
occurred when given to patients receiving methadone. 
(For íurther details on the interactions of methadone 
with antivừals, see p. 91.1.) In addition, efavứenz has 
been reported to decrease the AUC of buprenorphine 
(see p. 32.3).

• In contrast, an increase in AUC and in elimination halí- 
liíe of íentanyl has been reported in subjects also

. receivừig ritonavữ (see p. 63.2). Licensed product 
iníormatíon for ritonavứ also considers that increased 
plasma concentrations of buprenotphine (p. 32.3), 
dextropropoxyphene, and ưamadol, vvith an increased 
likelihoọd of opioid toxidty, may occur ií these drugs are 
glven during ritonavir tteatment. Licensed iníormation 
for meptazinol also States that increased plasma 
concenơations of meptazinol have been noted when 
given with ritonavir. The NNRTĨ delavirdine has been 
reported to increase the plasma conceníratíons oỉ 
buprenorphine (see p. 32.3) and methadone (p. 91.1).

Hiitamỉne. For the eS ea  of opioid analgesics on histamine 
given exogenously, see p. 2525.3.

Histomine Hỉ-antagonísts. Histamỉne H2-antagomsts may 
enhance the eỉíects oỉ some opioid analgesics. Cimetidừie 
was reported to alter the deaiance and volume oỉ distribu- 
tion of pethidine1 vvhereas ranitidinc did not.2 Morphine 
has been considered lesS likely to interact with dmetidine 
than pethidine because of diữerences in metabolism. In a 
study' cimetidine did not aãect the dỉsposition of mor- 
phine in healthy subjects. A later study4 in patíents under- 
going major surgery suggested that pre- or postoperative 
intravenous dmetìdine did not signihcantly affect out- 
comes su ch as morphine consumption and inddence of 
adverse eHects when compared with placẹbo. Neverthe- 
less, there have been isolated reports of possible interac- 
tions betvveen morphine and H2-antagonists; apnoea, con- 
tusion, and musde rvvitching have been assodated with 
dmetidine plus morphine,’ and conỉusion assodated vvith 
ranitidine pỉus morphine.6 There has a]so been a report7 of 
a patient TỂceiving regular analgesia with oral methadone 

■e and' subcutaneous morphine who became unresponsive 6 
days after staráng dmeddine for prophylaxis of peptíc 
ulcen ưeatment with naloxone was requữed.

1. Guay DRP, t í a l  Cỉmetỉdine alcers pethidine dispositíon in man. BrJ CUn 
Phantuuol 1984; 18: 907-14

2. Guay DRP, t í  ai. Ranỉtỉdỉne does not aỉter pethỉdỉne dlsposỉỉion in man. 
Br J ơin  Pharmacoỉ 1985; 20: 55-9.

3. Mọịaverlan Ỹ. t í  aL G m ctidine docs tioc ãiter morphme dispositìon in 
man. B rJ  ơirt Pharmacol 1982; 14: 809-13.

4. Chia Y-Y. t í  tứ. Randomỉxed, doubỉc-blỉnd study comparing postopcr- 
atíve cRccts oỉ treatm ent rimtng with hỉstamỉne Hj-reccptor antagonỉst 
dmetỉdỉne. Acta Aruưsthesiol Seand 2005; 49: 865-9.

5. Fine A. ChurchiU DN. PoicnriaDy lethal interactỉon oỉ dm etídine and 
morphinc. Can Meấ AssoeJ 1981; 124: 1434. 1436.

6. Martỉnez-Abad M. tí  ai. Ranỉtídỉne-ỉnduced conỉusion vvith concomiỉanc 
morphinc. Drug btíeil Clừt Phanrt 1988; 22:914-15.

7. Sorkin EM. Ogawa GS. Qmetídine potentiaùon of narcotic action. Dru$ 
Intel! a in  Pharm 1983; 17: 60-1.

Opium
Gum Opium; Nyers ópiúm; Opijus, ỉaliavinis; 'Opiỗ; ồpium 
brut' Opiom crudum; Opium surové; Raakaoopiumi; 
Râopiurrĩ; Raw Opium; OnnyM.
ATC — A07DA02; N02M02.
ẠTC Vet —  QA07DA02; QN02AA02.
ATC Herb — HN02AÂ500Ĩ (Pápaver somniíeaim: dry latex); 
HR05DAS001 (Papaver somniíerùm: dry latex); HN05CW5004 

.(Papaver somniierum: dry lạtex); - HAỌ3AD5001 _ (Eapaver 
sòrnniíẹruạv diy latex);: HÁÓ7ĐA5Õ0Ì (Papávèr somniỊerum: 
drylatex)
UNIt — 37M3MZQ0ỈL , 1 - - -

Street nomes. The íollowing teims have been used as 'sơeet 
names' (see p. vii) or slang names for various ỉorms of 
opium:

Ahpenyen; Ah-pen-yen; Auntì; Auntí Emma; Big O; 
Black; Black pill; Black shit; Black stuíí; Black tar opium; 
Block; Boulette; Chandoo; Chandu; China; Chinese 
molasses; Chinese tobacco; Chocolate; Cruz; Dopium; 
Doveds deck; Doveds powder; Dream gum; Dream gun; 
Dream stick; Dreams; Dutch courage; Easing powder; 
Fidonie; Fi-do-nie; Fun-foon-fong; Gee; God's medidne; 
Goma; Gondola; Gong; Goric Great tobacco; Gum; Guma;

http://www.hc-sc.gc.ca/ahc-asc/media/advisoric5-avis/_2005/2005_84-eng
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Hard smíf; Hocus; Hop; Hops; Incense; Indonesian bud; Joy 
plant; M ash allah; Material negro; Midnight oil; Mira; Mud; 
0- Oj; Op; O.P.; Ope; O-Rock DC; Pen yan; Pen yen; Pin gon; 
Pin yén; Pox; Skee; Tan Tín; Toxy; Toỹe; Toys; When-shee; 
Ze;Zero.
Pharrnacopoeias. In Chirt., Ettr. (see p. sài), and us.
Chin., Eur., and us indude a monograph for prepared or 
posvdered opium. Eur. also contaìns monographỉ for 
standardised opium dry exttact or standardised opium 
tỉncture. Jpn indudes prepared opium and a diluteđ opium 
powder containing 1 % of anhydrous morphỉne.
Ph. E ur. 8: (Opium, Raw; Opium BP 2014). The air-dried 
Iatex obtained by indsion from the unripe capsules of 
Papaver somniỊerưm L. It has a characteristic odour and a 
bladdsh-brown colour. It should contain not less than 10% 
of anhydrous moiphine, not less than 2% of anhydrous 
codeine, and not more than 3% of anhydrous thebaine. 
Protect to m  light.
Ph. E ur. 8: (Opium, Prepared; Opii Pulvis Normatus). Ravv 
opium povvdered and dried at a temperature not exceeding 
70 degrees. It is a yellosvish-brovvn or dark brown povvder 
and contaỉns 9.8 to 10.2% of morphine and not less than 
1.0% of codeine, calculated with reíerence to the dried 
drug. The content may be adjusted by adding a suitable 
exdpient or raw opium povvder.
USP 36: (Opium). The air-dried milky exudate obtained by 
indsing  the unripe capsules of Papaver somniỊerum 
(Papaveraceae). Extemally it is pale olive-brosvn or olive- 
grey; interaally it is reddish-brosvn. It has a very 
chaiacteristic odour and a very bitter taste. It yields not 
less th a n  9.5% of anhydrous moiphine.
USP 36: (Powdered Opium). Opium dried at a temperature 
not exceeding 70 degrees, and ređuced to a very fine light 
brown or moderately yellowish-brown powder that yields 
noi less than 10% and not more than 10.5% oí anhydrous 
morphine. It may contain any of the pennitted diluents vvith 
the exception of starch.

Proíile
.................................................................................................................................-I*-— '
Opium is the aữ-dried latex obtained by indsion from the 
unripe capsuies of Papaver somniỊcrum (Papaveraceae). It 
contains moxphine, codeine, and thebaỉne and a vaiiable 
m ixture of other alkaloids induding noscapine and 
papaverine. The exuded latex is dried and manlpulated to 
fonn cakẹs of uniíorm composition, variously shaped 
according to the country of origin, and knosvn in  commerce 
as Turkish, Indian, or European opium.

Opium has the properties of oploid analgesics (p. 108.1). 
Its analgesic and sedatìve actìons are due mainly to its 
cx>ntent of morphine (p. 93.2). It acts Iess rapidly than 
morphine since opium appeaxs to be more slowly absorbed; 
the relaxing action of the papaverine and noscapine on 
intestinal m usde makes it m ore constipadng than 
morphine.

Opium is intended only as the starting material for the 
m anuíacture of galenical prepaiations and is not dispensed 
as su ch. It is used as Prepared Opiụm (Ph. Bur. 8), as 
Posvdered Opium (USP 36), as Opium Tincture (BP 2014 or 
USP 36), or as Camphorated Opium Tincture (BP 2014) or 
Paregoric (USP 36) in various oral preparations. These have 
induded Opiate Squill Linctus (BP 2014) (Gee's linctus) for 
cough.

Paregoric (USP 36) has been advocated in the USA for the 
ơeatroent oí neonatal absứnence syndrome.

Abuse. Reports of squill-assoáated cardiotoxicity resulting 
from the abuse of opiate squill linctus (Gee's linctus).1-2

1. Thurston D, Taylor K. Gee's linctus. Pharm J 1984; 233: 63.
2. Smỉth w , t í  ai. Wenckebach's phenom enoo induced by cough Ỉinctuỉ. 

BMJ 1986; 292: 868.

Preparatíons
Proprietary Preporalions (detaỉls a ie  given in  V olum e B)

Single-ingradient Preporotions. Braz.: E lixữ Paregorico; Israel: 
Opu S im plex.

M ubi-ingredient Preporqtions. Brax.: Camomila; Denrn.: Pectyk piru: T a n n ợ p o n t; Fr.: Colchim ax' Lam alỉne; Paregoriquẽt; Hong Kong: B row n M ix tu re t; Israel: D overit; S.Afr.: Paiagori- 
ese-E liksert; T andpyndruppels t; Spain: Tanagel; Switz.: Bro- 
m ocod N+; Pectocalnũne N; USA: B & o  Supprettes No. 15A' B 
& o Supprettes No. 16A; Veneĩ,: A ttobel.

H om oeopalhk Preporations. Fr.: Abbe ch a u p itre  n o  19t; Swiu.: 
H erBalance.

Phormocopoekd Preporotions
BP 2014: C am pho ia ted  o p iu m  Tlncture; C oncen tia ted  Cam- 
p h o ia te d  O píum  Tincture; O pium  U nctu re ;
P h , E u r.: O pium  D ry Extract, S tandardised; o p iu m  Tlncture, 
S tandardised;
U SP 36: Opiuxn T incture; Paregoric.

Hydrochlorỉdes of Mixed Opỉum 
AĨkaloids
Alkaloidosum Opii Hydrochloridum; Extraữum Goncentra- 
tum Opii; Mezdas de hidrodoruros de alcaloides del opio; 
Om nopọnurh; O pialum ; Opium  Concentratum p 
rnfl'pox/iop'Mflbi CMeúiaHHbix"AJiKáno'nflOB OriHH. V  •  -  / •

Pharmacopoeias. Preparatíons of the hydrochlorides of 
mỉxed opium alkaloids are induded in Jpn.

P a p ạ v e re tu m  /BAN)

n.anaBepetyM. ' ;; V  - ■ ;
A míxtiire ó f 253 parts òf mõrphlne hýdrochloride, 23 parts 

,.of: papaverine hydrochloride, and 20 parts of codeinẽ 
hydrochloride.
CẠS — 8002-76-4.
ATC —  N02AAỈ0. ,
ATC Vet — QN02M10.

NOTE. Do not conluse papaveretum with papaverine 
(p. 2362.2).
Pharmacopoeias. In Br.
BP 2014: (Papaveretum). It contains 80.0 to 88.4% of 
anhydrous morphine hydrochloride, 8.3 to 9.2% of 
papaverine hydrochloride. and 6.6 to 7.4% of anhydrous 
codeine hydrochloride. A svhite or almost vvhite aystalline 
powder. Soluble in water, spaiingly soluble in alcohol. A 
1.5% solution in vvater has a pH of 3.7 to 4.7. Protect from 
light.

Proỉile

The opium alkaloids are the prototypical opioid analgesics 
(p. 108.1). Mixtures of opium alkaloids such as papa- 
veretum have 'the analgesic and sedative properties of 
morphine (p. 93.2) and are used in the ưeatm ent oi 
moderate to severe pain induding postoperative and severe 
chronic pain. They may also be used for pre-operatìve 
sedatìon and as an adjunct to anaesthesia. Papaveretum (BP 
2014) 15.4 mg contains the equivalent of about 10 mg of the 
major component. anhydrous moiphine.
• In the UK, papaveretum íormerly contained the 

hydrochlorides of morphine, codeine, noscapine, and 
papaverine. Hovvever, because of concem over the 
potential genotoxicity of noscapine (see Pregnancy, 
p. 1671.1) UK preparadons containing papaveretum 
were reỉormulated to exdude the noscapine component 
and the name papa veretum svas redehned in the BP1993 
to reHect this change of íonnulation. It is possible that in 
other countries the term  papaveretum is still being used 
to describe a mixture contaỉning noscapine.

Doses. Papaveretum Is generally given by subcutaneous or 
intramuscular injection in doses of 7.7 to 15.4mg every 4 
houis ư  necessary. The initial dose in the elderly or 
debilitated patìents should not exceed 7.7 mg.

In the treatment of pain and as an adjunct in anaesthesia, 
papaveretum may also be given intravenously in doses o{ 
one-quarter to one-halỉ the corresponding subcutaneous or 
inttamuscular dose. For pre-operative medicatìon papa- 
veretum is given intramuscularly or subcutaneously 
sometimes with hyosdne hydrobromide.

For details of doses in children, see below.
Oral preparations containing papaveretum with aspirin 

have been given íor the management ol moderate to severe 
pain.

Papaveretum has been conỉused w ith papaverine 
(p. 2362.2) and in one such case1 a patient became 
unconsdous after self-injection of papaveretum in mistake 
for papaverine.

1. Robỉnson LQ, Siephenson TP. Selt injection ưeannent í o r  Impotence. 
BM J 1989; 299; 156«.

Administratỉon in children. Papaveretum may be given to 
children in the ưeatm ent of moderate to severe pain 
including postoperative and severe chronic pain. It is also 
used for pre-operative sedatìon and as an adjunct to 
anaesthesia. Papaveretum is generalỉy given by subcuta- 
neous or inttamusculai injection every 4 hours ư neces- 
sary, according to age as íollosvs:
• neonates: 115 micrograms/kg
• 1 to 12 months: 154micrograms/kg
• 1 to 6 years: 1.93 to 3.85mg
• 6 to 12 years: 3.85 to 7.7 mg
Older children may be given the usual adult dose (see 
above).

In the treatment of pain and as an adjunct to anaesthesia 
papaveretum may also be given inưavenouslỵ in doses of 
one-quarter to one-halí the corresponding subcutaneous or 
intramuscular dose.

Preparatíons
Proprietary Preparolionỉ (detailỉ are given in Volume B)
Single4ngredienf Preparations. Rus.: Omnopon (O mhoĩĩoh); 
Afri: Omnopon.
Muhi-ingredient Prepomtions. UK: Aspavt-
Phannocopoeial Preparations
BP 2014: Papaveretum Injection.

O xaproxin  /BAN, USAN, rlNNI

'óksấprọbiirịi; Oxaprozlna; Oxaproàne; Qxaproánt^i; Wỵ- 
21743; OKcanpo3MH. —  ■ . < - ■
3-{43-Díphenyloxazol-2-yl)própionic acid.
C|8Ht5NÓ3=2933 ,
CAS.— 21256-18-8.
ATC — M01AE12.
ẢTC Vet— QM01AE12.
UNII —  MHJ80W9LRB.

Ptsarmacopoeios. In Chin., Jpn„ and vs.
USP 36: (Oxaprozin). A white to yeIlowish-white 
crystalline powder. Store in airtight containers at ẽ 
temperature of 20 degrees to 25 degrees. Protect írom light

O xaproxin Potassium ỊBANM, riNNAAỊ

Kalii Oxaprozinum; Oxaproána potásico; Oxaproáne 
Potassique; Kannn OKcạnpo3MH.
Q 8HhN03,K=331.4 
CAS -  174064-08-5. '
ATC — M0ÍẠE12.
ATC Vet —  QM01AE12.
UNII — MLS602Z92I.

U ses a n d  Adm inistration
Oxaproãn, a propionic acid derivative, is an NSAID 
(p. 102.3). Oxaproãn may be given orally as the base or 
potassium salt although doses are expressed in terms of the 
base; oxaproãn potassium 678 mg is equivalent to about 
600 mg of oxaproán. For the treatment of osteoarthriás and 
rheumatoid arthrítis, a usual dose equivalent to 1.2g of 
oxaprozin may be given once daUy, although In osteoarth- 
ritis, paúents vvith low body-sveight or mild disease should 
be given an initial dose equivalent to 600 mg once daily. The 
recommended maximum daily dose is 1.8g or 26mg/kg, 
svhichever is the lower.

For doses in patients with renal impairment and in 
children, see belosv.
Reíerences.

1. MỈUer LG. Oxaprozỉn: a oncr-daìly nonsteroidal anti.mDammatory 
dnjg. ơìnPharm  1992; 11: 591-603.

2. Anonymous. Oxaprozìn for arthrìtís. Međ Lett Drugs Ther 1993; 35; 15- 
16.

3. Dallegri F, t í  al. A revìew  of the  em ergỉag proỉĩle of the 
antí-inilam m atary drug oxaprohn. Exptrt Opiit Pharmaatker 2005; 6: 
777-65.

Administration in children. Oxaproán is given orally in 
the treatment of juvenile idiopathic arthritis in children 
aged 6 years and over. Doses are expressed in tenns of 
body-sveight and may be given once daily as follows:
• 22 to 31 kg: 600 mg
• 32 to 54 kg: 900 mg
• 55kg and over: 1200mg

Adminiỉtration in renal impairment. ú s  licensed produa 
inỉormation for oxaprozin recommends that the initial 
oral dose in patients with severe renal impairment or on 
dialysis is 600 mg once daily. The dose may be increased 
to 1.2 g once daily, if necessary.

A d v e rse  Effects, Treatment, a n d  Precautìons
As for NSAIDs in general, p. 104.3.

Diagnosis and  testing. False-positive results for testing ol 
benzodiazepines in urine have been reported in patients 
taking oxaproãn.1 The manuíacturer2 has commented 
that the interaction occurs with some immunoassay tests 
and that thin-layer chromatography can successỉully dis- 
criminate between benzodiazepines and oxaproân. False- 
positive results for a lluorescence polarisatíon immunoas- 
say for phenytoin have also been reponed in patientỉ 
receiving oxaprozin.5

1. Pulini M. Falsc-positive bcnzođiazepine urinc ten  due to oxaprozm. 
JAMA 1995; 273: 1905.

2. Raphan He Adams MH. Faỉse*positỉve benzodỉazepỉne uriue test due to 
oxaprorin. JAMA 1995; 273: 1905-6.

3. P tte l T, t í  aĩ. Assay m teranioD between oxaproàn and phenytoin. Am I 
Pharmacother 1997; 31:254.

EHects on the Inter. Fatal hilminant hepatìtis occurred1 in 
a 56-year-old woman who had received 600 to 1200 mg of 
oxaprozin daily íor about 6 weeks. In another patient

All cross-reíerences reíer to entries in Volume A



Hydrochlorides of Mixed Opium Alkaloids/Oxycodone 113

symptomatic hepatitìs developing during oxaproán use 
resolved on stopping the drug.2

ỉ Purdum  PP, t í  a i  Oxaprozm -induced fu ỉm ỉnam  hepadtis. Attn 
Pharmacọther 1994; 28: 1159-61.

2. Kethu SR, tí  ÓL O xaproãn-induced symptomatic hcpatotoxiãty. A m  
Pharmaeoúưr 1999; 33: 942-4.

Interactions
For interactions assodated with NSAIDs, see p. 107.3.

Pharmacokinetics
Oxaprorin is slowly but extenậvely absorbed from the 
gastrointestinal tract; it is 99% bound to plasma proteins, 
mainly albumin. Peak plasma concentraúons ocõư atter 
about 2 to 3 hours. At steady State, the biological halí-liíe is 
about 44 hours. Oxaprozin is metabolised mainly in the 
liver by microsomal oxidation and conjugation with 
glucuronic add  to fonn inactive metabolites which are 
excreted in the urine (65%) and íaeces (35%).

Reíerences.
1. Karỉm A. Inverse nonlỉnear phannacokinetỉcs o ỉ totaỉ and protein 

unbound drug (oxaprozỉn): dỉnỉcal and pharmacokỉnetic implỉcations. J  
Clin Pharmacol 1996; 36:985-97.

2. Karirn A .tía ỉ .  Oxaprozin and piroxicam, nonsteroidaỉ antiỉnữanunatory 
dnigs w ith long halí-lives: eỉĩecc of protcin-binding (Merences on 
steady*síate phannacokỉnetics. J  Clin Pharmacol 1997; 37: 267-78.

3. Davtes NM. Clinỉcal pharmacolànerics of oxaprozỉn. Clin Pharmacokmtí 
1998; 35Ị:;425-36.

preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Belg.: Duraprox; CạncúL-. Daypro; 
chũr. Duraproxt; Walix; china: Ao Ke Qing (H£ỈH); AoPu 
Xin (S ì#® ); Lu Ming Ao Xin Nuo Bi Song (3ỈS
fô); Nuo De Lun (iỉrl8fè); Nuosong (ì£fé); Cz.\ Dayrunt; Gr.: 
Duraprox; Misaf; Nisaid; Oxapron; Trimelot; ỉtaL: VValix; Jpn: 
Alvo; S.Afr.: DeĐamt; Turk.: Duraprox; USA: Daypro.

Pharmacopoeki! Preparalíonỉ
USP 36: Oxaprozin Tablets.

O x y c o d o n e  (BAN, USAN, rtNNI <g>
Dihydróne; 14-Hydroxydihydrocodeinone; NSC-19043; Oksi- 
kodoni; Ọxicodona; Ọxikodon; Oxycodónurri; ỌkcmkóaÓh. 
6-Deoxy-7,8-dihyd ro- Ị 4-hyd roxy-3-0-methyl-6-oxomor- 
phịne; , (-)-(5/?,65,14SM,5-Epoxy-14-hydroxy-3-methoxy-9a- 
methylmorphinan-6-one.
C,8Hj,NO,=315.4 
cís —  76-42-6.
ATC—N02AA05.
ATCVet —  QN02M05.
UNII — CD35PMG570. ‘

NOTE. Compounded preparations of oxycodone may be 
represented by the foIlowing names:
• Co-oxycodÃPAP ịPEN)—oxycodone and paracetamol.

Street names. The íollovving terms have been used as 'stteet 
names' (see p. vii) or slang names for various ỉorms of 
oxycodone:

40; 40-bar; 80; Blue; Cotton; Hillbilly heroin; Kicker; OC; 
Os; Ox; Oxy; Oxy Cotton; Oxycotton; Percs; Perks; Pills; 
Pỉnk spoons; Rushbo.

Oxycodone Hydrochloride
ÍBANM, USAN, rlNNMI ®
7,8-Dihyđro-14-hydroxycodeinone hydrochloride; Dihy- 
drone Hydrochloríde; Hidrodoruro de oxicodona; Oksikó- 
donihydrokloridi; Oksikodonp hịdrochloridas; iOxÍGỌdona, 
hidrodoruro de; Oxikodonhydroklorid; Oxycodoné, Chlorhy- 
drate d'; Oxycodonhydrochlond; Oxycodoni hydrochlor- 
.Idum; Oxycone Hydrochloride; Oxykodon-hydrochlorid; 
Ihecodine; 0KCMKOflOHa rviflpoxnopnfl.
CiaH21N04.Ha=351 8
CÃS —  Í24-9Ọ-3. " '
ATC —  N02AA05
ẠTC Vet —  QN02AA05 ' , ,, .
UNII —  CÌENJ2TE6C ' . .

Pharmacopoeias. In Eur. (see p. vu) and us. Jpn indudes 
the trihydrate.
Ph. Eur. 8: (Oxycodone Hydrochloride). A vvhite or almost 
vvhite, hygroscopic, potvder. Freely soluble in vvater; 
sparingly soluble in  dehydrated alcohol; practically 
insoluble in toluene. Store in airtight containers. Protect 
ỉrom light.
USP 36: (Oxycodone Hydrochloride). A white to off-white, 
odourless, hygroscopic crystals or povvder. Soluble in waten 
slightly soluble in  alcohol. Store in  aứtight containeis.

Oxycodone Terephthalate 0
Oxicodona, tereítalato de; OKCUKOAOHa TepeệTa/iaĩ. 
4,Sa-Epoxy-l 4-hydroxy-3-methoxỹ-17-methylmỏrphinan-6- 
one 1,4-bénzenédicarboxylate (2:1) salL 
(C18H21N04)2,CaH60 ,=796.9 
■CAS — 64336-55-6.
UNII —  M04XWV43UF.

Administratíon in chíldren. Although oxycodone hydro- 
chloride is not licensed in the UK for use in children 
under 18 years old, the BNFC suggests that it may be 
given for the treatment of moderate to severe pain in pal- 
liative care. Those aged to m  1 m onth to 12 years may be 
given ỉnitial oral doses of 200 microgiams/kg (up to 5mg) 
every 4 to 6 hours increased thereaíter as necessary 
according to response; older chiỉdren may be gỉven the 
usual adult dose (see above). Oxycodone hydrochloride 
may also be given orally as a modiHed-release preparation 
every 12 hours to those aged 8 years and older.

Administration in hepatic or renal impairinent. The
plasma concenưations of oxycodone may be increased in 
patients with hepatic or renal impairment and conse- 
quently dosage adjustment may be necessary in such 
patients. ỉn  the UK. licensed product inỉormation recom- 
mends that the oral starting dose for adult patients vvỉth 
mild hepatic impairment or mild to moderate renal 
impairment should be 2.5 mg given every 6 hours; it 
contra-indicates the use of oxycodone in those with mod- 
erate to sẹvere hepatic Impairment or severe renaỉ impair- 
ment. u s  product iníormatìon permits the cautỉous use oỉ 
oxycodone in adult patients vvith severe hepatic or severe 
renal impairment.

Pain. Reíerences.
1. Curtis GB. t í  aỉ. Reỉacỉve poiency o í controỉled-reỉease oxycodone and  

conlroUcd-releasc m orphine ỉn a postopcratìve pain mođeL Eưr J  Qin 
Pharmaaỉ 1999; 35: 425-9.

2. Gimbd JS. tí ai. ControUcd-rclcase oxycodone ỉữ ĩ pain ỉn dỉabetic 
neuropathy: a randomỉzed controlled txlaL Ncurobgy 2003; 60: 927-34.

3. Oldổeỉd V. Peny CM. Oxycodone/ibưproíen combinatíon tabỉct; a 
review of ỉts use in  the managem ent of acute pain. Drugs 2005; 65 :2337- 
54.

4. Kalso B. Oxycodone. JPữin Symptom Manage 2005; 29 (suppl): S47-S56.
5. Bercovitch M, Adunsky A. Hlgh dose controlled-rdease õxycodone ỉn 

hospíce care. J  Pam Paliiđt Can Pharmaeotíưr 2006; 20: 33-9.
6. Rdd CM. t í  ai. Oxycodone for cancer-Tdated paỉn: meta-analysỉs of 

randotnửed conữoQed trỉalỉ. A n h  Intem  Med 2006; 166: 837-43. 
Correctíon. ibid.ĩ 2387.

7. Portenoy RK. tí aĩ. Long-term usè of controỉỉed-reiease oxycodone íor 
noncancer pain: results oí a 3-year registry stiỉdy. ơ ù t J  Paờt 2007; 23:

■ 287-99.

8. Pan H, tí al. EỈGcacy and tolerabiỉity oỉ oxycodone hydrochloride 
conưolled-release tabỉets ìn moderate to severe cancer pain. Clm Drug 
Invtữ 2007; 27: 259-67.

9. Gaskeỉl H. t í  a i  Single dose oral oxycodone and oxycodone plus 
paracetamớỉ {acetamỉnophen) for acute postoperatíve paỉn ỉn aduỉts. 
Avatỉabỉe in The Cochrane Database oỉ Systematỉc Revtews; Issue 3. 
Chichesten John  Wiley; 2009 (accesseđ 18/11/09).

D ep endence a n d  W ithdraw al

Hepatíc ímpairment. The dearance and elimination of 
oxycodone were prolonged in 6 women with end-stage 
liver dưhosis avvaiting liver transpLantations.1 SigniScant 
ventilatory depression also occurred. Phannacokinetìc 
values aỉter successỉul transplantation were similar to 
those previously reported for healthy adults. It was recom- 
mended that, when giving oxycodone to patients with 
end-stage liver disease, the dosing hequency should be 
reduced and the dose lowered.

ỉ . TaOgren M. tí  aỉ. Pharmacokinetỉcs and ventiỉatory eữects oí oxycodone 
beỉore and after liver transplantatỉỡn. Clin Pharmacơi Ther ỉ 997; 6 Ỉ :  655- 
61.

Porphyria. The Drug Database for Acute Potphyria, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiíies oxycodone as pos- 
sibly porphyrinogenic; it should be used only vvhen no 
saíer altemative is available and precautions should be 
considered in vulnerable patìents.1

1. The Drug Database for Acute Porphyrìa. Availabỉe at: h ttp://w w w . 
dnigi-poiphyria.org (accessed 22/10/11)

Interaờions
For interactions assodated with opioid analgesics, see
p. 111.2.

Antibacterials. Negative urine oxycodone screening tests 
have been reported1 in a  patient taking oral oxycodone 
60 mg daily vvith the potent enzyme Inducer rifampiàn, 
amongst oứier drugs. The presence of oxycodone metab- 
olites in the urine led the autbors to  condude tha t rU- 
ampicin increased the metabolism of oxycodone, necessi- 
tating an increase in the dose of the Iatter. A later 
pharmacokinetic study2 ỉound that riiám pidn decreased 
the AUC of intravenous and oral oxycodone bỵ 53% and 
86%, respectìvely, and đecreased the oral bioaváilabilitybf 
oxycodone trom 69% to 21%.

Conversely, the enzyme inhibitor telithromycin Was 
foundJ to increase the AUC of oral oxycodonẽ by 80% and 
decrease its dearance by 43 %; it was suggested th a tth e  dose

Pharmacopoeias. In us.
USP 36: (Oxycodone Terephthalate). Store in airtight 

■containers.

Uses a n d  Admỉriistratíon
Oxycodone, a phenanthrene derivative, is an  opioid 
analgesic (p. 108.1). Oxycodone hydrochloride is given 
orally or by subcutaneous or intravenous injection for the 
relieí of moderate to severe pain.

A usuaỉ oraỉ starting dose for opioid-naive patients in 
severe pain is 5 mg every 4 to 6 hours increased thereafter as 
necessary according to  response. For patients who have 
been receiving a strong opioid analgesic the initial dose oỉ 
oxycodone should be based on the daily opioid requỉre- 
ment; UK licensed p rodua iníonnatíon suggests that 10 mg 
of oral oxycodone is equivalent to  about 20 mg oỉ oral 
morphine. Most patients do not require more than 400 mg 
daily. Preparations containing oxycodone hydrochloride 
and asplrín, ibuprofen, or paracetamol are also used. 
Oxycodone hydrochloride may also be given orally as a 
modihed-release preparatìon every 12 houis. To counteract 
opioid-induced constipation a combineđ modihed-release 
oral preparation of oxycodone hydrochloride and naloxone 
hydrochloride is available in some countries.

For details oi doses in children, see below.
For opioid-naive patients, intravenous doses of oxy- 

codone hydrochloride range hom  1 to 10 mg initially, given 
over 1 to 2 minutes, and repeated not more oừen than every 
4 hours; a dose of 2 mg/hour is the recommended starting 
dose as an intravenous inỉusion. The inưavenous route may 
also be used for patient-conttolled anaỉgesia. W hen given 
subcutaneously to opioid-naive paúents, the starting dose is 
5mg every 4 hours; subcutaneous iníusions should be 
started at 7.5 mg daily. When transíening bem een  oral and 
parenteral oxycodone, UK licensed product inỉormation 
advises that, as a guide, 2 mg oỉ oral oxycodone is equỉvalent 
to about 1 mg of parenteral oxycodonẽ.

Oxycodone has been given rectally as suppositories 
containing 30 mg oỉ oxycodone (as the pectinate) or 10 or 
20 mg of oxycodone hydrochloride; the dose may be 
repeated everỹ 6 to 8 hours.

For doses in patients vvith hepatíc or renal impairment, 
see below.

Oxycodone terephthalate is also used orally.

As for Opioid Analgesics in general p. 109.1.
Oxycodone has been subject to abuse (see under Adverse 

EHects, Treatment, and Precautions, below )..
Takotsubo-like cardiomyopathy developed in ạ 61-year- 

old vvoman when her dose of oxycodone was inadvertently 
and greatly reduced 7 days after surgery for degenerative 
osteoarthritis.1 The patìent had a chronic history of opioid 
dependence and had been treated with oxycodone (80 mg 
daỉly) and hydromotphone (4mg every 3 hours as needed) 
for several monthsbeíore surgery; postoperatively, her dose 
oỉ oxycodone had been incxeased to 120 mg daỉly with 
additional doses ỉor breakthrough pain.

I. Rivera JM  t í  a i  'B roken heart syndrom e' after separatíon (from 
OxyContìn). Mayo Ctín Proc 2006; 81: 825-8.

A dverse  E ffed s, Treatment, a n d  Precautions
As ỉor Opioid Analgesics in general p. 110.1.

UK licensed product iníormatíon contra-ỉndicates the 
ụse of oxycodone in patients with moderate to sévere 
hepatic impainnent or severe renal ứnpairment; hovvever, 
product iníormation in  the USA pennịts its cautious use in 
patients with severe hepatìc or severe renaỉ impairment 
ãlthough doses may need to be reduced.

Abuse. Oxycodone hydrochloride modiữed-release tablets 
have been subject to abuse.1'3 The crushed tablets have 
been inhaled or injected by addicts and in some cases this 
has resulted in íatãlities.

1. Wolí BC, t í  al. One hundred se ven ty rwo deatbs involving the úse of 
oxycodone in Palm BeachrCounty. J  Pơrmsic Sd  2005; 50: 192-5.

2. Cicero TJ. t í  ứỉ. Trends ỉn abuse of OxyContín and  other opiold anaỉgesỉcs 
in the United Sutes: 2002-2004. J  Pam 2005; 6: 662-72.

3. Adlaí EM. tíal. Use of OxyContinby adolescent students. Can Med Assoc J  
2006; 174: 1303.

Breast íeeding. For a report on the eữects of oxycodone 
ta  breast íeedũig, see Breast Feeding under Codeine, 
p. 41.2.

Effects on the respiratory System. Reíerences1-2 to respir- 
atory depression occurring in children given oxycodonẽ.

1. Olkkoỉa KT, t í  ai. Pharmacokỉnetỉcs and  ventỉlatory ehects oí 
intravenous oxycodone in  postoperative chỉỉdren. Br J  ơ ừ t Pharmaeoỉ 
1994; 38^71-6.

2. K alsọ -è  Pharmacokineảcs and  ventílatory eữects o ỉ intravenous 
^  -^oxycodone ỉn postoperative children. B rJ  ơ in  Phấrmacol 1995; 39: 214.

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. vui)
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of oxycodone be ređuced by 25 to 50% w hen useđ with 
telithromyđn.

1. Lee H-K. t í  aL Negative uiỉne opioiđ soeen ỉng  caused by riíampin- 
raedỉated induction oỉ oxycodonc bepatỉc m eubolism . ơ ờ t Chim Aứa 
2006; 367: 196-200.

2. Nĩeminen TH, tí  ữ i  Rííampin gready reduces the plasma concentratỉons 
oỉ mtravenous and oraỉ oxycodone. Antsthữùĩogy 2009; 110:1371—8.

3. Grỡnlund J 'ứ a L  Effect o ỉ telỉthrom ydn on the pharmacokỉnetỉcs and 
pbannacođynamics oỉoraỉ oxycodone. J  ơ ờ t Pharmacoi 2010;50; ỈO Ỉ-8.

Antidepressants. For reíerence to possible cases oỉ sero- 
tonin syndrome assođatcd vvith usc of oxycodone and 
SSRĨs, sec Opioid Analgesics unđcr Interactions of FIuox- 
etine, p. 427.1.

Antifungals. In a study,1 the mean AUC, peak plasma con- 
cènttatìon, and elũnination halMUe of orál oxycodone 
wére inơeased 3.6-, 1.7-, and 2-íold, respectìvely, by the 
enzyme inhibitor voriconazole; lower doses of oxycodone 
may bc needed when used together.

1. Hagelberg NM, t í  aỉ. Yortconazole drasticaỉly increases exposure to oral 
oxycodone. EurJ Cỉin Pharmaeoĩ 2009; 65: 263-71.

Pharm ơcokinetics
Oxycodone is absorbed ừom the gastrointestinal tiaa ; oral 
bioavailability is about 60 to 87% due to lovver pre-systemic 
and/or first-pass metabolism compared vvith other opioids. 
About 45% is bound to plasma proteins. It is metabolised to 
noroxycodone, via cytochrome P450 isoenzymes of the 
CYP3A íamily, and, to a lesser extern, to oxymorphone 
(be!ow) Via CYP2D6. Both metabolites undergo glucur- 
onidatíon and are excreted with unchanged drug in urine. 
The elimination half-Iife of oxycodone is reported to be 2 to 
4 hours. Oxycodone crosses the placenta and is distributed 
into breast milk.
Reíerences.

1. Pốyhiẵ R. tí  a i  The phaimacokỉnetics oỉ oxycodone aher mưavenous 
ỉnjectỉon in aduỉts. B rJ  ơ in  Pharmacữỉ 1991; 32: 516-18.

2. Leow KP, t í  a l  Single-dose and steady-staie pharmacoỉdnetỉcs and 
phannacođynamỉcs oỉ oxycodone in patíents vvith cancer. Cỉin Pharmacol 
Ther 1992; 52:487-95.

3. Mandema JW, tí  al. Characterizatỉon and validaãon of a pharmacoki-
netỉc modeỉ for controlled-release oxyeodone. BrJCiin Pharmaabĩ^96; '  
42 :747-56 . ^

4. Kaỉko RF, t í  a i  Phannacokmetic-pharmacodynamic relatỉonshỉps of 
controlỉed-release oxycodone. ơ in  Pharmacol Ther 1996; 59: 52-61.

5. Gammaỉtonỉ AR. Davis MW. Comparíson of the pharmacoỉánedcs of 
oxycodone admỉnistered in three Percocet" íormulations. J  Clin 
Phármaeol 2002; 42: 192-7.

6. Lalovỉc B. t í  a i  Pharmacoldneĩics and phannacodynamics of oral 
oxycodone ỉn heaỉthy bum an subjects: role oỉ tírculatỉng acóvc 
metabolỉtes. ơ ò i pharmacol Ther 2006; 79: 461-79.

7. Lỉulcas K  t í  a l  Pỉasma concentrations o ỉ oraỉ oxycodone are greatly 
ỉncreased ỉn tbe elderly. ơ in  Pharmacoỉ Ther 2008; 84: 462-7.

children. The phaimacokinetics of oxycodone in children 
have been studied1'4 and are generally considered simỉlar 
to those in ađults.2-4 However, pharmacotónetics may be 
more variable in iníants aged írom 0 to 6 months, partìcu- 
latly those aged 2 months and under.5

1. ODdcoIa KT, rí al. Pharm acokinclia and ventilatory eBecti oi 
intravenous oxycodone ỉn postoperatíve chilđren. Br J  Clin Pharmacol 
1994;38:71-6.

2. Kokki Ha tí  aì. Pharmacokinetícs oí oxycodone aỉier intravenous, buccal 
intranruscular and gasưic admỉnỉstratỉon ỉn chỉỉdren. Cỉin Pharmacotìntí 
2004;43:613-22.

3. El-Tahtawy K  tí  aỉ. Populatỉon pharmacokinetẳo o ỉ oxycodone ỉn 
children 6 m onths to 7 yean  oỉd. J  Cỉm Pharmaal 2006; 46:433—42.

4. Koldd H, tí  a i  Comparison of oxycodone phartnacokỉnedcs aỉter buccal 
and sublỉnguaỉ ađministratỉon in chỉldren. Clin Pharmacokintí 2006; 45: 
745-54.

5. Pokeỉa ML. tí al. Marked variatỉon in oxycodone pharmacokỉnetícs in 
inỉants. ĩatdiaữ  Anaesth 2005; 15: 560-565.

Preparatíons
Propóetary Preparotions (details are given in Volume B)

Sngle ingredìent Preporotiom. Arg.: Oxicalmans; Oxinovag; 
Oxycontin; AustraL: Endone; Oxycoadn; Oxynonn; Proladone; 
Targin; Austrũr. Oxycontin; Oxynonn; Targln; Betg.: Oxycon- 
dn; Oxynorm; Targinaa; Braz.: Oxycontin; Ca n a d O xy  nt; 
Oxycontìnt; Oxyneo: Sụpeudol; Targin; chữe: Oxycontin; 
Chitur. Oxycontin (MÌỀM&); Cz.: Dolocodon; Oxycontin; Tar- 
gin; Dertm.: Oxyconòn; Oxynorm; Targin; F i n Oxanest; Oxy- 
contìn; Oxynorm; Targiniq; Fr.: Oxycontin; Oxynorm; Oxynor- 
moro; Taipnact; Gtr.: Oxygesic; Targin; Hung.: Oxycontin; IrL: 
Dancex; Oxycontin; Oxydon; Oxynoim; Targin; Israel: Oxycod; 
Oxỵcontin; Targũi; ItaL: Oxycontin; Targln; Jpn: OxUast; Oxy- 
contín; Malaysũr. Oxycontín; Neth.: Oxycontìn; Oxynoưn; Tar- 
ginact; Norw.: Oxycontin; Oxynorm; Targiniq; NZ: Oxycontin; 
Oxynorm; Targin; Pkũipp.: Oxycontin; Oxynorm; PoL: Oxy- 
contin: Oxynorm; PorL: Oxyconónt; Oxynonnoro; Singapore: 
Oxycontin; Oxynorm; Targin; Spain: Oxycontin; Oxynorm; 
Targin; Sweí: Oxycontin; Oxynorm; Targiniq; Switz.: Oxycon- 
tin; Oxynonn; Taxgin; UK: Dolocodon; Longtec; Lynlor; Oxy- 
contín; Oxynorm; shorteq Targinact; USA: ETH-Oxydosef; 
Oxecta; Oxycontin; Oxyíast; OxylR; Roxicodone; Venez.: Oxy- 
contin.

Muhi-ingredient Preparotions. Arg.: Oxinovag Complex; Canad.: 
Endocet Percocet; Percodanỷ: iạtio-Oxycocet; ratio-Oxycodan; 
Rivacocet; Chỉna: Tailening Israel. Percocet; Perco-
danf; ItaL: Depalgos; Mex.: Plexicodim; USA: Combunoxt;

All cross-reíerences refer to entries in Volume A

Endocet; Magnacet; Narvox; Percocet; Percodan; Perloxx; Pima- 
Iev; Primlev; Roxicet; Roxilox; Tylox; Xolox.

Pbormocopoeial Preporations
BP 2014: Oxycodone Capsules; Oxycodone Injection; Oxy- 
codone Oral Solution; Prolonged-release Oxỳcodone Tablets; 
USP 36: Oxycođone and Acetamỉnophen cãpsules; Oxycodone 
and Acetaminophen Tablets; Oxycodone and Aspirin Tablets; 
Oxycodone Hydrochloride Bxtended-Release Tablets; Oxy- 
codone Hydrochloride Oral Solution; Oxycodone Hydrochloride 
Tablets.

Oxỵmorphone Hydrochloride
ỊBANM, rlNNMI ®
7,8-Dihydroĩ4-hydroxyfnorphinone hydrochloride; Hidro- 
cloruro' de dximoríóna; Oximoríoná, hidrodomró de;. 
Oximorphone Hydrochldride; Oxymorphone, Chlorhydrate 
d '; Oxymorphọni Hydrochloridum ; ÒKCMMOptịiỌHa 
rnqpoxnopnk
6-Deoxy-7,8-dihydro-14-hydroxy-6-oxomorphine hydro- 
chloride; (-H5R.6S, 145)-4^-Epoxy-3,14-dihydroxy-9a-methyl- 
morphinan-6-one hydrochloride.
C,7Hl9NO^HCI=337.8
CAS —  76-41-5 (oxymorphone); 357-07-3 (oxymorphone 
hydrochloríde).
ÚNII — 5Y2ÉI94NBC

Pharmacopoeias. In us.
USP 36: (Oxymorphone Hydrochloride). A white or slightly 
off-white odourless povvder, darkening on exposure to light. 
Its aqueous Solutions are slightly acidic. Soluble 1 in 4  of 
water. 1 in 100 oí alcohol, and 1 in 25 of methyl alcohol; 
very slightly solụble in chloroíotm and in ether. Store in 
airtight containers at a temperature of 25 degrees, 
excursions peimitted between 15 degrees and 30 degrees. 
Protect from light.

Uses a n d  Adm iniskation
Oxymoiphone hydrochloride, a phenanthrene derivative, is 
an opỉoid anaỉgesic (p. 108.1) with actions and uses similar 
to those of morphine (p. 92.3), apan from a lack of cough 
suppressant activity. Oxymorphone is given orally, 
parenteraliy, or reaally  for the relieí oi moderate to severe 
pain, inđuding pain in obstetrics, and is reponed to provide 
analgesia ỉor 3 to 6 hours. It may also be used parenterally 
ÍOT premedicatìon, as an ad juna  to anaesthesia, and to 
relieve dyspnoea due to pulmonary oedema resulting from 
left ventricular íailure.

A usuaỉ oraỉ startìng dose íor opioid-naive patients is 10 
to 20 mg of oxymorphone hydrochloride every 4 to 6 hours 
adjusted thereafter as necessaty; some patients may be 
started on lovver doses of 5 mg. For patients who have been 
receiving a strong opioid analgesic the initial dose oí 
oxymorphone should be based on the daily opioid 
requirement; licensed product iníormation suggests that 
lOmg of oral oxymorphone is equivalent to about 30 mg of 
oral morphine and recommends giving half the calculated 
equivalent dose of oxymoiphone initially. Oxymotphone 
hydrochloride may also be given orally as a modưied-release 
preparation every 12 hours. Oral preparations of 
oxymotphone shoũld be taken on an empty stomach.

Oxymorphone hydrochloride is given by intramuscular or 
subcutaneous mịection in initial doses of 1 to 1.5 mg, repeated 
every 4 to 6 hours as necessary; 500miaogram s may be 
given by intravenous ữýection. The usual dose for analgesia 
during labour is 0.5 to 1 mg intramuscularly. When 
ưansíerring between oral and parenteral oxymorphone, 
licensed product inỉormation advises that. as a guide, lOmg 
of oral oxymorphone is equivalent to  about 1 mg of 
parenteral oxymõrphone.

Oxymorphone hydrochloride is also given rectaỉly as a 
suppository in a dose of 5 mg every 4 to 6 hours. 
Reíerences.

1. Prommer E. Oxymorphone: ề review. Support Care Caneer 2006; 14 :109- 
15.

2. Chamberlis KW, t í  ai. O n ỉ oxymorphone ỉor pain management. Ann 
Pharmacother 2007; 41: 1144-52.

3. Maỵyas ĩ ,  tí  al. A System* tỉc revievv of oxymorphone in the 
managem ent of chronic pain. J  Pam Symptom ManaỊỊt 2010; 39:296-308.

Administration in hepatic impairment. Advice on the use
of oxymorphone in patients with hepatic impaứment is 
conHicting. Licensed p rodua iníormation íor one range of 
preparations (Opana and Opana ER tablets; Endo, USA) 
recommends cautìon in patíents with mUd hepatìc impaữ- 
ment; these patients should be started on the lowest oral 
dose and titrated slowly thereafter. In addition, it is stated 
that oxymorphone is conưa-indicated in those \vith mod- 
erate or severe únpairment. However, licensed iníorma- 
tion for another oxymorphone preparation ịNumorphan 
ừtjectíon and suppositories; Endo, USA) only recommends 
caution in bepatic disease although lower doses (unsped- 
fied) are advised in those patients with severe impairment.

Administration in renal impairment. ỉn  patients wi h  
moderate to severe renal impairment, the bioavailabili -y 
o£ oxymotphone was lound to increase by over 50%; con- 
sequently, it is recommended that oxymorphone Is giv< n 
w ith caũtion and in redueed doses (unspedSed) to tho :e 
w ith a creatinine dearance oỉ less than 50 mL/minute.

D ep en d e n ce  a n d  W ithdraw al
As for Opioid Analgesics in general, p. 109.1.

A d v e rse  E íĩects, Treatment, a n d  Precautions
As for Opioid Analgesics in general, p. 110.1.

For details on the use of oxymorphone in patients wit 1 
hepatic or renal impairment, see above.

Interactions
For interactions assodated with opioid analgesics, se ĩ
p. 111.2

Licensed product iníormation for a modihed-releas í 
preparation of oxymorphone hydrochloride ịOpana E ỉ ; 
Endo, USA) States that patients must not ingest alcoho , 
induding alcohol-containing medidnes, at the same tim ! 
due to the risk of increased plasma concentrations and I 
potentially fatal overdose of oxymorphone.

Pharm acokinetics
Oxymorphone hydrochloride is absorbed from the gasưo 
intestinal ơact after oral doses, but bioavailability is onl; 
about 10% because of first-pass metabolism. Absõrption i 
increased after a high-fat meal. About 10% is bound ti 
plasma proteins. Oxymorphone is extensively metabolisei 
in the liver by glucuronidation and less than 1% of a.dos« 
appears Ù1 the urine and faeces as unchanged drug. Witl 
regard to its major metabolites between 33 and 38% of í 
dose is excreted in the urine as oxymorphone-3 
glucuronide and less than 1% as 6-OH-oxymorphone 
Oxymorphone crosses the placenta.

Reíerences.
1. Adams MP, Ahdieh H. Pharmacoklnetics and dose-proportíonalíty oi 

oxymorphone extended release and itỉ metabolites: resuỉts o ỉ a 
randomỉzed crossover study. pharmacotherapỵ 2004; 24: 468-76.

2. Adams MP. Ahdìeh H. Singỉe- and multỉple-dose pharmacoỉdnetíc and 
dose-proportỉonalỉty smdy of oxymorphonc immedìate-reỉease tabỉets. 
Druỹs R D 2005; 6: 91-9.

Preparatìons
Proprietary Preparatíons (detaíls are given in Volume B) 

Single-ingredienl Preparatíons. USA: Numorphan; Opana. 

Pharmocopoeial Preporations
USP 36: Oxymotphone Hydrochloride Injection; Oxymorphone 
Hydrochloride Suppositories.

O xyphenbutazone /SAN, riNNỊ 

G-27202; Hydroxyphenylbutazone; Oksiíenbutatsoni; Oxi- 
fenbutazon; Oxifénbutázona; Oxyphenbutazonum; ƠKCM-; 

ộeH6yra30H.
4-ButyM -(4'hydroxyphenyl)-2-phenylpyrazolidine-3,5-đionế; 
monohydrate. -
C,9H2QN20 3,Hỉ 0=34Z4
CAS —  129-20-4 (anhydrous oxyphenbíitazone); 7081-38-1 
(oxyphenbutazone monohydrate).
ATC — M01M03; M02AAQ4; SÓ1BC02.
ATC Vet —  QM01M03; QM02ÀA04; QS01 BC02. ,
UN1Ì -y- H806S4B3NS (oxyphenbutazone); A7D84513GV 
(anhydrous oxyphenbutazoné). 7

Prọỉilẹ
Oxyphenbutazone, a m etabolite of phenylbutazone 
(p. 125.1), is an NSAID (p. 102.3). It has been applied 
topically to the eye as an anti-inflammatory ointment ỉn  
conditions such as episderitìs. Oxyphenbutazone was used 
systemically in  dỉsorders such as ankylosing spondylitis, 
osteoaithritis, and rheumatoid arthritis but such use is no 
longer considered justified because of the risk of severe 
haematological adverse effects (see also Hííects on the 
Blood, under Phenylbutazone, p. 125.2).

The piperazine salt has also been used.

Preparatíons
Proprietory Preparolions (details are given in  V olum e B)

Single-ingredient Preparations. India: Oxy-Triactin; Sioril.

Muhi-ingredient Preporatìons. Braỉ.: Algiflamanil+; Febupen; 
F lam anan; Mex.: D am izo n .
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• 10 to  12 y e a rs : 4 8 0  o r  5 00  m g
•  12 to  16 ý e a rs : 4 8 0  o r  7 5 0 m g
In  y o u n g e r  c h iỉd re n  th e  BNFC suggests  t h e  íoUovving doses:
•  n e o n a te s  2 8  to  32  w e e k s  p o s tm e n s tru a l  age  (g es ta tio n a l 

a g e  a t  b i r th  p lu s  c h ro n o lo g ic a l  age): 2 0  m g /k g  as  a  s ing le  
d o se  t h e n  10 to  15 m g /k g  e v e ry  8 to  12 h o u ts  u  n e c essa ry  
u p  to  a  m a x im u m  o f 30  m g /k g  daily

•  n ẽ o n a te s  o v e r  32  w e e k s  p o s tm e n s tru a l  age: 2 0  m g /k g  as 
a  s in g le  d o se  t h e n  10 to  15 m g /k g  e v e ry  6 to  8  h o u rs  if 
n e c e s sa ry  u p  to  a  maxừnum of 6 0 m g /k g  d aily

• 1 to  3 m o n th s  o f  age : 3 0  to  6 0  m g  e v e ry  8  h o u rs  if 
n e c essa ry

T h e  BNFC a lso  su g g ests  h ig h e r  o ra l  doses  fo r  u se  in  c h ild re n  
w i th  severe p o s to p e ra tiv e  p a in :
•  1 m o n th  to  12 y ea rs : 2 0  to  3 0 m g /k g  a s  a  s ing le  d o se  

fo llo w e d  b y  15 to  2 0 m g /k g  e v e ry  4  to  6  h o u x s if 
n e c e s sa ry  u p  to  a  m a x im u m  of 9 0 m g /k g  da ily . U su a l 
a d u lt  r a a x ú n u m  s in g le  a n d  daily  d o se s  (see  a b o v e ) 
s h o u ld  n o t  b e  e x c e e d e d

U K  lic e n sed  r e c t a ỉ  doses, w h ic h  m a y  b e  g iv e n  to  c h ild re n  
e v e rỵ  4  to  6  h o u r s  u n e c essa ry , u p  to  4  tìmes d a ily  a re :
• 3 m o n th s  to  1 y e a r: 6 0  to  125  m g
• 1 to  5 y ea rs : 125 to  2 5 0  m g
•  5 to  12 y e a rs : 2 5 0  to  500  m g
T h e  BNFC su g g ests  th e  ío llovving  rec ta l d o ses  h i  y ó u n g e r  
c h ild re n :
•  n e o n a te s  2 8  to  32  w e e k s  p o s tm e n s tru a l  age: 2 0  m g /k g  as 

a  s ing le  d o se  t h e n  1 5 m g /k g  e v e ry  12 h o u rs  if n e c essa ry  
to  a  m a x im u m  o f 3 0  m g /k g  d a ily

•  n e o n a te s  o v e r  32 vveeks p o s tm e n s tru a l  age: 30 m g /k g  as 
a  sin g le  d o se  t h e n  2 0 m g /k g  e v e ry  8 h o u r s  if n e c essa ry  to  
a  m a x im u m  oỉ 6 0 m g /k g  d a lly

•  1 to  3 m o n th s  o f age : 30  to  60  m g  e v e ry  8 h o u rs  ư 
n e c essa ry

T h e  BNFC a lso  su g g ests  h ig h e r  rec ta l doses  fo r  u se  in  
c h ild re n  w ith  severe p o s to p e ra tiv e  p a in :
•  1 to  3 m o n th s :  3 0 m g /k g  a s  a  sing le  d o se  íollovved b y  15 

to  2 0 m g /k g  e v e ry  4  to  6  h o u rs  to  a  m a x im u m  of 
9 0  m g /k g  d a ily

•  o ld e r  c h ild re n : 3 0  to  4 0 m g /k g  as  a  s in g le  dose  fo llo w e d  
b y  15 to  2 0 m g /k g  e v e ry  4  to  6  h o u rs  to  ạ  m a x im u m  of 
9 0  m g /k g  da ily . U su a l a d u l t  m a x im u m  sing le  a n d  d a ily  
d o se s  (see  a b o v e ) s h o u ỉd  n o t  b e  e x c e e d e d

D o ses  b y  I n t r a v e n o u s  in ỉu s io n  in  c h ild re n , g iv e n , 
a c c o rd in g  to  b o d y -w e ig h t, o v e r  15 m in u te s ,  are:
•  fu ll - te rm  n e o n a te s  a n d  o th e r  c M d re n  b e lo w  10 kg: sin g le  

d o se s  of 7 .5  m g /k g  e v e ry  4  o r  m o re  h o u r s ,  to  a  m a x im u m  
o f 30  m g /k g  da ily . T h e  BNFC suggests  a  d o se  of 10 m g /k g  
e v e ry  4  to  6  h o u rs  to  a  m a x ú n u m  o f 3 0 m g /k g  daily ; 
i n ư a v e n o u s  p a ra c e ta m o l h a s  n o t  b e e n  s tu d ie d  in  
p r e m a tu r e  n e õ n a te s  b u t  th e  BNFC su g g ests  for p re m a tu re  
n e o n a te s  o v e r  3 2  w e e k s  p o s tm e n s tru a l  age, a  do se  o f
7 .5  m g /k g  e v e ry  8  h o u rs  to  a  m a x im u m  o f  25 m g /k g  d a ily

•  b e n v e e n  10  a n d  33  kg: s in g le  doses oí 1 5 m g /k g  e v e ry  4  
o r  m o re  h o u rs ,  to  a  m a x im u m  of 6 0  m g /k g  (u p  to  2 g) 
d a ily

•  b o m  33 to  50  kg: s in g le  d o se s  o f 1 5 m g /k g  e v e ry  4  o r  
m o re  h o u rs ,  to  a  m a x im u m  o f  60  m g /k g  (u p  to  3 g) da ily

•  o v e r  50  kg: u s u a l  a d u lt  d o ses  (see a b o v ẽ )
T h e  in tr a v e n o u s  s o lu tio n  m a y  b e  d i lu te d  to  a  m ln im u m  
s ư e n g th  oi o n e - t e n th  o f  its  o r ig in a l c o n c e n tra t io n  in  so d iu m  
c h lo r id e  0 .9 %  o r  g lu co se  5% ; th e  d ilu te d  s o lu tio n  s h o u ld  b e  
u s e d  vvith in  1 h o u r  o f  p re p a ra tio n .

F o r  post-immunisation pyrexia. a n  o ra l  o r  rec ta l d o se  o f 
6 0  m g  h a s  b e e n  re c o m m e n d e d  fo r  c h ild re n  2  to  3 m o n th s  oỉ 
ag e . If n e c e s sa ry  a  se c o n d  d o se  m a y  b e  g iv e n  a f te r  4  to  6 
h o u rs ;  ư th e  p y re x ia  p e rs is ts  a f te r  th a t  d o se , m ed ica l ad v ice  
s h o u ld  b e  s o ũ g h t.

I t  h a s  b e e n  s u g g e s te đ 1 th a t  th e  r e c o m m e n d e d  doses  o f  
p a ra c e ta m o l fo r  c h ild re n  m a y  re s u lt  in  su b th e ra p e u t ic  b lo o d  
c o n c e n tra tio n s ,  a n d  th a t  a n  in it ia l  lo a d in g  dose s h o u ld  b e  
g iv e n , fo llo w e d  b y  re g u la r  d o se s  u p  to  th e  re c o m m e n d e d  
m a x ú n u m  d a ily  dose . H ovvever, th e  a p p ro p r ia te  m a x im u m  
d a ily  dosc  re m a in s  c o n tro v e rs ĩa l, a n d  th e re  is o b v io u s  
c o n c e m  g iv e n  th e  risks o f o v erd o sa g e . In d e e d , th e r e  h a v e  
b e e n  c o n c e m s  a b o u t  t h e  p o te n t ia l  fo r  h e p a to to x id ty  w ith  
th e r a p e u tic  d o se s  o f p a ra c e ta m o l  in  c h ild re n  (d e íin e d  as a n  
o ra l  o r  im ra v e n o u s  d o se  o£ < 7 5 m g /k g  d a ily , m a x im u m  of 
4 g  da ily , o r  a  r e c ta l  d o se  o f <  100  m g /k g  d a ily , m a x im u m  of 
5 g  d a iỉy ). N e v e rth e less , a  sy s te m a tic  rev ie v r3 o f  c o n tro lle d  
s tu d ie s  a n d  case  rep o r ts  su g g e ste d  th a t  t h e  risk  of d e v e lo p in g  
sy m p to m a tic  h e p a to to x id ty  w i th  s u c h  u s e  is less  th a n
0 .0 1 % .

1. Zachaiỉas M. Wata D. Pain reUeỉ ln chUdren. BMJ 1998; 314: 1552.
2. Lavonas EJ, et aỉ. Thcrapeutic acetamỉnophen ls not assodaced with lỉver 

lnjury ỉn chiỉdren: a systematỉc revíew. Peđiaùia 2010; 126: el430- 
el444.

n o t  b e  e x c ee d e d  in  p a tie n ts  w i th  d r rh o s is  re q u ir in g  lo n g - 
te im  u se  a l th o u g h  a  daily  do se  o í  3 to  4 g  m a y  b e  sa ỉe  fo r 
s h o rt- te rm  o r  o n e -o f f  u s e . ' U K  licen sed  p r o d u a  in ío rm a -  
ú o n  re c o m m e n d s  th a t  th e  m a x im u m  dose  o ỉ  in tra v e n o u s  
p a ra c e ta m o l s h o u ld  n o t  e x c e e d  3 g d aily  in  p a tie n ts  w i th  
h e p a tic  im p a irm e n t  o r  c h ro n ic  a lcoho lism ; it  a lso  S tates 
th a t  th o se  w i th  s ev ere  im p a irm e n t  sh o u ld  n o t  b e  g iv e n  
p a ra c e ta m o l b y  th is  ro u te .

1. Chandok N. Watt KDS. Pain managcment in thc órrhotic paticnt: the 
dinical challenge. Mayo ũìn Pnc 2010; 85:451-8.

Adminisiration in renal impairment. In  r e n a l ly  ỉm p a ire d  
p a tie n ts  w ith  a  c re a tú iin e  d e a ra n c e  of 3 0 m L /m in u te  o r  
less i t  is r e c o m m e n d e d  th a t  t h e  in te rv a l  b e n v e e n  e a c h  
ú itra v e n o u s  p a ra c e ta m o l do se  is  in c re a se d  to  6  h o u rs .

Headache. N o n -o p io id  an a lg e s ic s  su c h  a s  p a ra c e ta m o l, 
a sp ir in , a n d  o t h e r  NSAIDs a re  o f te n  tr ie d  first fo r th e  
sy m p to m a tic  t r e a tm e n t  o f  v a r io u s  ty p e s  o í  h e a d a c h e  
in d u d in g  m ig ra in e  (see p . 6 7 0 .3 )  a n d  te n s io n - ty p e  h e a d -  
a c h e  (see p . 6 7 1 .3 ) .  T h ese  d ru g s  g iv en  a t  th e  o n s e t  o f 
sy m p to m s c a n  successỉu lly  t r e a t  a n  'a c u te  a tta c k  o f 
m ig ra in e . H o w e v e r, a b so rp tìo n  m a y  b e  p o o r  d u e  to  g astric  
stasis w h ic h  is c o m m o n ly  p r e s e n t  in  m ig ra in e . F o r th is  
re a so n  d isp e is ib ỉe  a n d  e ổ e rv e s c e n t  p re p a ra tio n s  a n d  c o in -  
p o u n d  p re p a ra tio n s  c o n ta in in g  d ru g s  s u c h  a s  m eto c lo -  
p ra m id e  w h ic h  re lie v e  g astric  s ta s is  h a v e  b e e n  ađ v o c ate d . 

R e íe re n c e s .
1. Dcrry s. et ai. Paracetamol (acetamỉnophen) wỉch or vrithout an 

amiemetic íor acute migraine headaches in ađuỉts. Avaỉỉable in The 
Codirane Database oí Systemaức Reviem; Issue 11. Chỉchester John 
WUey; 2010 (accessed 03/12/10).

Pain. P a rac e tam o l Is u se d  in  t h e  m a n a g e m e n t  of m ild  to  
m o d e ra te  p a in  (see  C ho ice  o f A nalgesic , p . 4 .2 ). I t  is o f 
s im ila r  p o te n c y  to  a sp lr in , ■ b u t  w i th  w e a k  
a n ti- in f la m m a to ry  ac tiv ity . P a ra c e ta m o l m a y  also  b e  u se d  
as  a n  a d ju n c t t o  o p io ids  in  th e  m a n a g e m e n t  o f sev ere  p a in  
su c h  as c a n ce r  p a in  (p. 7 .1 ). P a rac e tam o l is th e  p re íe rre d  
ch o ice  for p a in  in  c h ild re n  (p . 5 .2) b e c au se  o f  th e  a s so d a -  
t io n  oi a sp ir in  w i th  R e y e 's  s y n d ro m e  in  th is  age g ro u p  
(see  p. 25 .3 ). ỉ n  th e  t r e a tm e n t  o í  rh e u m a tìc  d iso rd e n , a  
w e a k  a n ti- in f la m m a to ry  eH ect lim its  th e  ro le  oi p a ra c e ta -  
m o l. Hovvever, Ị t  m a y  be  oi b e n e ữ t  fo r s im p le  p a in  c o n tro l  
in  r h e u m a to id  a r th r it ỉs  (p . 13 .2 ) a n d  a n k y lo s in g  sp o n d y l-  
itis (see  u n d e r  S p o n d y lo a rth ro p a th ie s , p . 14 .3 ), a ỉ th ọ u g h  
th e se  p a tíe n ts  u su a lly  re q u ire  t h e  a d d itio n a l 
a n ti- in f la m m a to ry  eữ e c ts  p ro v id e d  b y  NSAIDs. S y n o v ia l 
ứ ií la m m a tio n  is  u su a lỉy  o n ly  a  m in o r  c o m p o n e n t  of o s te o -  
a r th r it is  (p. 1 2 .3 ), a n d  p a ra c e ta m o l is g e n e ra lly  rec o m - 
m e n d e d  as firs t ch o ice  o f  ư e a tm e n t  b e ío re  NSAIDs a re  
trie d . P a rac e tam o l is  u s e íu l  ío r  th e  re lief o ỉ a c u te  lo w  b a c k  
p a in  (p. 9 ^ .

D e p e n d e n c e  a n d  to le ra n c e  a re  n o t  a  p ro b le m  w ith  
n õ n -o p io id  a n a lg e s ic s  su c h  as  p a ra c e ta m o l  b u t  th e r e  is a  
ce ílỉng  of efficacy , a b o v e  w h ic h  in c re a sin g  th e  dose  h a s  n o  
íu r th e r  th e ra p e u tic  effecL

Adverse Effects and Treatment
A dverse  e tíec ts  o f  p a ra c e ta m o l a re  ra re  a n d  u su a lly  m ild , 
a lth o u g h  h a e m a to lo g ic a l  re a c tìo n s  in d u d in g  th ro m b o c y to -  
p e n ia ,  le u c o p e n ia ,  p a n c y to p e n ia ,  n e u t r o p e n ia ,  a n d  
ag ran u lo c y to s is  h a v e  b e e n  re p o r te d .  R a sh e s  a n d  o th e r  
h y p e rse n s it iv ity  rea c tio n s  o c c u r  occasiona lly .

In je c tio n  s i te  re a c tio n s  s u c h  as  p a in  a n d  a b u m in g  
se n sa tio n  a re  c o m m o n  a íte r  p a rẽ n te ta l  u se ;  h y p o te n s io n  
a n d  tac h y c a rd ia  h a v e  b e e n  re p o r te d  rare ly . A p p lica tio n  s ite  
rea c tio n s  h a v e  a ls o  b e e n  n o te d  a íte r  rec ta l u se .

O verdosage  w i th  p a ra c e ta m o l can  re s u l t  in  s ev ere  liv e r  
d a m a g e  a n d  s o m e tim e s  a c u te  r e n a l  tu b u la r  n e c ro s is . P ro m p t 
tre a tm e n t  w i th  a c e ty lcy s te in e  o r  m e th io n in e  is  e sse n tia l a n d  
is d iscussed  u n d e r  O v erd o sag e , p . 116.2.

R e íe re n c e s .
1. Graham GG. eí ai. Tolerability of paracetamol. Drug Sạ/èíy 2005; 28: 2 2 7 -  

40.

Carcínogenicily. A  p ro sp e c tiv e  c o h o rt  s tu d y 1 in v o lv in g  
o v é r  6 4 0 0 0  m e n  a n d  vvom en  be tvveen  50  a n d  7 6  y e a rs  of 
age  ío u n d  th a t  u s e  of p a ra c e ta m o l  fo r m o re  t h a n  4  d a ỳ s  a 
w e e k  ío r  lo n g e r  t h a n  4  y e a rs  w a s  a s s o d a te d  vvith a  tw o -  
fo ld  in crease  i n  th e  risk  o f h a e m a to lo g ic a l  m a l ig n a n d e s .  
T h e  a u th o rs  c o n s id e re d  th a t  o th e r  p ro sp e c tiv e  s tu d ie s  
w e re  re q u ire d  b e fo re  a n y  re c o m m e n d a t io n s  a b o u t  p a ra -  
c e ta m o l u se  c o u ld  b e  m ad e .

1. YValter RB, et a i  Long-term use of acetaininophea aspirin, and other 
nonsteroidal antỉ-lnQanunaiory drugs and rỉslc of hematoỉogic 
maỉịgnandes: resuỉts Ễrom the prospectỉve vỉtaralns and Uỉesryle 
(V1TAL) study. J ỡm Qrưoỉ 20Ỉ1; 29: 2424-31.

P aracetam ol [SAN, riNNi
Acetaminoíeno; Acetamiriophen; N-Acetyl-p-aminophenol; 
Asetamiọofen;; Paracétamol; Paracetamolis; Paracetamolo; 
Paràcetamữlum; Parasetamol; Parasetamoli; napaueiaMon. . 
4'-Hydroxyacetanilide;/V-(4-Hydroxyphenyl)acétamide. 
iC8H,NOj=V512 - 
CAS — 703-90-2. ■
ATC —'N02BE0Ĩ.
ATC Vet — QNỌ2BE01.
UNII — 36209IĨ19D. .

nơte. C o m p o u n d e d  p r e p a r a n o n s  o f p a ra c e ta m o l m a y  b e  
re p re s ẹ n te d  b y  th e  fo llo w in g  n a m e s :
•  C o -b u ca íA P A P  {PEN)—-b u ta ỉb ita l, p a ra c e ta m o l, a n d  

c a ữ e in e
• C o -c o d a m o l xly {BAN)— vvhere  X a n d y  a re  th e  s tre n g th s  

ỉn  m illig ra m s o f c o d e in e  p h o s p h ạ te  a n d  p a ra c e ta m o l 
resp e c tiv e ly

•  C o-codA PA P (PEN)— p a ra c e ta m o l a n d  co d e in e  p h o s -  
p h a te  .

•  C o -d y d ra m o l {BAN)— d ih y d ro c o d e ũ ie  ta r t ra te  1 p a r t  a n d  
p a ra c e ta m o l  50  p a r ts  (w /w )

•  C ó-h y co d A P A P  (PEN)— h y đ ro c o d o n e  ta r t ra te  a n d  p a ra -  
c e ta m o l

• C o -m e th ia m o l xly (BAN)— vvhere X a n d  y a re  th è  
s tr ẹ n g th s  i n  m illig rạ m s  o f  D L -m eth ion ine  a n d  p a ra c e ta -  
m ò i  re sp e c tiy é ly

•  C o -oxycodA P A P  (PEN)— o x y c o d o n e  a n d  p a ra c e ta m o l
•  c ỏ - p r ô x a m o l  (BAN)— d e x tr o p r o p o x y p h e n e  h y d r o -  

c h lo r id e  1 p a r t  a n d  p a ra c e ta m o l  10 p a rts  (w /w )
•  C o -p ro x A P A P  {PEN)— d e x tro p ro p õ x y p h e n e  n a p s ila te  

a n d  p a ra c e ta m o l

P h a rm a c o p o e ia s .  I n  Chin., Eur. (see  p . vii), Int.. Jpn, us, a n d  
Viet.
P h . E u r .  8 : (P a ra c e ta m o l) . A  w h ite  o r  a lm o s t w h ite ,  
c ry sta llin e  p o w d e r . S p a rin g ly  so lub le  in  vvaten ừ e e ly  
so lu b le  in  a lc o h o l; v e ry  s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . 
P ro te c t b o m  lig h t.

U S P  36 : (A c e ta m in o p h e n ) .  A  w h i te  o d o u rle ss  c ry sta llin e  
povvder. S o lu b le  1 in  2 0  o ỉb o i ỉ in g  w a te r, 1 in  10 óf a lc o h o l, 
a n d  1 in  15  o f  IN so d iu m  h y d ro x id e . S to re  in  a ir t ig h t  
c o n ta in e rs . P ro te c t  b o m  lig h t. P r o te a  b o m  m o is tu re  a n d  
h e a t.

Ưses and Administration
P arac e tam o l, a  p a ra -a m in o p h e n o l  d e rìv a tiv e , h as  a n a lg e s ic  
a n d  a n tip y re tic  p r o p e r á e s  a n d  w e a k  a n ti- in íU m m a to ry  
ac tiv ity . P a ra c e ta m o l  is g iv e n  o ra lly  o r  as  a  r e c ta l  
su p p o s ito ry  f o r  m ild  to  m o d e ra te  p a in  (b elo w ) a n d  fo r  
íe v e r  (p. 1 1 .3 ). I t  m a y  a lso  b e  g iv e n  b y  in tra v e n o u s  in íu s io n  
fo r th e  s h o r t - te r m  ư e a tm e n t  o f m o d e ra te  p a in , p a rt ic u la rly  
a f te r  su rg e ry , a n d  o f  íev e r . P a rac e tam o l is  o f te n  t h e  
a n a lg esìc  o r  a n tip y re t lc  o f ch o ic e , e sp e d a lly  in  th e  e ld e r ly  
a n d  in  p a tie n ts  in  w h o m  sa lỉcy la tes  o r  o th e r  NSAIDs a re  
c o n tra - in d ic a te d . S u c h  p a tie n ts  i n d u d e  a s th m a d cs , th o se  
w ith  a  h is to ry  o f p e p tìc  u lce r , a n d  c h ild ren .

T h e  u s u a l  o r a l  d o se  is 0 .5  to  1 g e v ery  4  to  6  h o u rs  u p  to  a 
m a x im u m  o f 4 g  d a ily . P a ra c e ta m o l m a y  a lso  be g iv e n  as 
su p p o s ito ríe s  in  a  r e c t a ỉ  d o se  o f  0 .5  to  1 g e v e ry  4  to  6 h o u rs ,  
u p  to  4  'tim es  daily .

P a ra c e ta m o l is g iv e n  b y  I n t r a v e n o u s  in íu s io n  o v e r  15 
m in u te s ;  d o sa g e  m a y  b e  c a lc u la te d  a c co rd in g  to  b o d y -  
w e ig h t as foUow s:
• o v e r  50  kg , s in g le  d o se s  of 1 g  e v e ry  4  o r  m o re  h o u rs, to  a  

m a x im u m  of 4  g  d a ily
• íro m  3 3  to  5 0  kg, s in g le  d o ses  o f 1 5 m g /k g  e v ery  4  o r  

m o re  h o u r s ,  to  a  m a x im u m  o f 6 0  m g /k g  (u p  to  3 g) d a ily
A  m a x im u m  in tr a v e n o u s  d o se  o f 3 g daily  s h o u ld  also n o t  be  
e x c ee d e d  in  p a tie n ts  w ith  c h ro n ic  a lcoho lism , c h ro n ic  
m a ln u tr i t io n ,  o r  d e h y d ra t io n , regard less  o f  th e ir  b o d y - 
vveight.

F o r  d o ses  i n  c h ild re n , o r  in  h e p a tic  o r  r e n a l  im p a irm e n t, 
see  b e lo w .

R e íe re n c e s .
ỉ. Prescott LF. Paraatamoỉ (aatamừtophen): a aiticai bibliagraphừ rrvicw. 

London: Taylor 6- Frands. 1996.
2. Banovvarth B, Péhourcq F. Bases phannacologỉques de remploi du 

paracétamoỉ: aspects pharmacodnédques et pharmacodynamiques. 
Dntgs 2003; 63 (suppl 2): 5-13.

3. Prescott LF. Nouveỉỉes perspectỉves avec le paracétamoỉ. Drugs 2003; 63 
(suppl 2): 51-6.

4. Duggan ST. Scotỉ u .  Intravenous paracetamoỉ {acetaminophen). Drugs 
200^69:101-13.

A d m in U tra tio n  in  c h ild re n . I n  th e  UK, th e  l icen sed  o r a l  
d o ses  o f p a ra c e ta m o l  fo r  p a in  a n d  íe v e r  in  ch ild ren , g iv e n  
a c c o rd in g  to  age , e v e ry  4  to  6  h o u n  ư  n e c essa ry  u p  to  a  
m a x im u m  o f 4  d o se s  in  2 4  h o u rs ,  a re :
•  3 to  6 m o n th s :  6 0  m g
• 6  m o n th s  to  2  y e a rs :  1 2 0 m g
•  2  to  4  y e a rs :  180  m g
•  4  to  6  y e a rs : 2 4 0  m g
• 6 to  8 y e a rs :  2 4 0  o r  2 5 0  m g
•  8  to  10  y e a rs :  3 6 0  o r  3 75  m g

Administration in hepatic impairment. T h e re  is e v id e n c e  
to  su g g e st t h a t  p a ia c è ta m o l  c a n  b e  sa íe ly  u se d  in  p a tie n ts  
vvdth h e p a tic  ỉm p a irm e n t  (see  u n d e r  P re c a u tio n s , 
p .  1 1 8 .2 ); hovvever, r e d u c e d  dòses  m a y  b e  w a r ra n te d  to  
a v o id  a c d d e n ta l  o v e rd o s a g e s .• T h e- BNF re c o m m e n d s  
a v o id in g  la rg e  doses  in  p a tie n ts  w i th  h e p a tic  ỉm p a ln n e n t ;  
o th e r s  h a v e  su g g e ste d  th a t  d o ses  o f 2  to  3 g d a ily  s h o u ld

Effects on the cardiovaicular System. L arg e  c o h o rt  s tu -  
d ie s 1-2 h a v e  s h o w n  a n  a s s o õ a t io n  b e tv v e e n  th e  u s e  o f 
n o n -o p io id  an ạ lg e s ic s , in d u d in g  p a ra c e ta m o l, a n d  a  s ig n ií-  
ic a n tly  in c re a se d  risk  o f h y p e r te n s io n  in  w o m e n ; s im iỉa r  
s tu d ie s5’4 in  m e n  h a v e  b e e n  e q u iv o c a l b u t  su g g e st a  m o re  
'm o d e ra te  in c re a se  ín  risk . H o w e v e r, i t  h a s  a lso  b e e n  su g - 
g e s te d 5 th a t  t h e  h y p e r te n s io n  m a y  h a v e  b e e n  c a u se d  b y

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restriaed in certain sports (see p. vlii)
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p a in  i ts e lí  o r  m o re  lik e ly  to  b e  d e te c te d  in  p a tíe n ts  tak in g  
m o re  p a ra c e ta m o l  d u e  to  a  h ig h e r  íre q u e n c y  o f v isits  to  
th e i r  d o c to r .

1. E»eđỉcrJ, eỉ ữl. Nonnarcorỉc analgcsic usc and the rislc of hypcrtenáon in 
ư s  vvữmen. Hyptruttàon 2002; 40: 604—8.

2. porman JP, tí aí. Noa-narcotic anaỉgesỉc dose and risk oi ỉnddent 
hvpertcnsìon in u s  vvomen. Hypertenàon 2005; 46; 500-507.

3. Kuith T, tí tứ. Análgoic use and rỉsk oĩ subscqucnt hypenenson tn 
apparently heaỉthy men. Arch batm Mtả 2003; 169:1903-9.

4. Forman JP. tí al. Frequency oỉ analgeác use and rỉsk of hypertension 
among men. Arch ĩnìẽm Meả 2007; 167: 394-9.

3. Montgomery B. Does paracetamol cause hypenenóon? BMJ 2006: 336: 
1190-1.

Effects on the ears. A  q u e s tio n n a ir e  s tu d y  in  n e a rly  
2 7  0 0 0  m a le  h e a l th  p ro ỉe s s io n a ls  o r ig ín a lly  ag ed  4 0  yearé 
a n d  o v e r  h a s  e x a m in e d  t h e  a s s o d a t io n  bervveen  h e a rin g  
loss a n d  th e  r e g u la r  u s e  o f  a sp ir in , NSABDs, a n d  p a ra c e ta -  
m o l.1 D u r in g  3 69  0 7 9  p e r s o n - y e a r s  o f  foB ow -up , 3488 
cases  o f  h e a r in g  lo ss  vvere r e p o r te d ;  re g u la r  an a lg e s ic  u se  
(d e ũ n e d  as  2 o r  m o re  tũ n e s  a  w e e k )  w a s  fo u n d  to  b e  in d e-  
p e n d e n tly  a s s o d a te d  w i th  a n  in c re a se d  r isk  o f h e a r in g  loss 
fo r  a ll 3 ty p e s  o f  an a lg e s ic s . T h e  h a z a rd  ra tio  o f  h e a rin g  
loss fo r  re g ũ la r  u se rs  o f p a ra c e ta m o l  w a s  1.22  w h e n  c o m - 
p a re d  vvith th o se  w h o  u s e d  an a lg e s ic s  less íre q u e n tly ;  th e  
r isk  a iso  in c re a se d  w ith  lo n g e r  d u r a t io n  o f  u se . C o n co m i- 
t a n t  u s e  o f  m o re  t h a n  o n e  ty p e  o f a n a lg e s ic  a lso  h a d  an  
a d d it ìv e  risk  effec t.

F o r  re íe re n c e  to  re p o r ts  o f  h e a r in g  lo ss  a s so d a te d  w ith  
t h e  a b u s e  o r  o v e ru s e  o f p r e p a r a tio n s  c o n ta in in g  p a ra c e ta -  
m o l,  s e e  u n d e r  D e x tro p r o p o x y p h e n e ,  p . 4 4 .2 ,  a n d  
H y d ro c o d o n e , p . 67 .2 .

1. CurhaD SG. tí ai. Anaỉgesie usc and the risk of heariĐg loss in men. Ám J  
Med 2010; 123: 231—77

Effects on the kidneys. F o r  re íe re n c e  to  e v id e n c e  th a t  
a b u s e  o r  p ro lo n g e d  e x c ess iv e  u s e  o f anaỉgesics , in d u d in g  
p a ra c e ta m o l,  c a n  p r o d u c e  n e p h ro p a th y , see  u n d e r  
N SA ID s, p . 106 .2 .

S e e  a lso  u n d e r  O v e rd o sa g e , belovv.

Effects on melabotism. U se  o f  p a ia c e ta m o l,  a lo n e  o r-o H th "  
o th e r  d ru g s  (se e  u n d e r  F lu d o x a d l l in ,  p . 302 .> ), h a s  b e e n  
a s s o d a te d  w i th  a c c u m u la t io n  o f  p y ro g lu ta m ic  a d d ,  resu lt-  
in g  in  p y r o g lu ta m ic  a d d u r i a  (5 -o x o p ro lin u r ia )  a n d  h ig h - 
a n io n  g ap  m e ta b o lic  a d d o s is .1'4

1. Humphreys BD, tí al. Acetaminophen-induced anion gap metaboỉic 
adđosỉs and 5-oxoprolinuria (pyroglutamic adđuria) acquired in 
hospỉtaL Am J Kidruy Dá 2005; 46: 143-6.

2. Fenve$ Az, tí al. Increased anion gap metabolỉc aádosis ÌS » result of 5- 
oxoproỉỉneỉpyrogỉutamic add): a role ỉor acetaminophen. Clm J Am Soc 
Nepkrol 2006; 1:441-7.

3. Aỉados Aiboỉedas FJ, et aỉ. Aôdosis piroglutámica asociađa a 
paracetamol. An Pediatr (Ban) 2007; 67: 582-4.

4. Verxna Re tí al. 5-OxoproUnuria as a cause oỉ high anion gap meubolic 
ađdoãs. BrJ CHn Pharmaeoi 2012; 73: 489-91.

Effects on the respiratory tract. T h e  re s u lts  o f a  case -co n - 
u o l  s tu d y 1 h a v e  s u g g e s te d  t h a t  th e  í r e q u e n t  (daily  o r  
w e e k ly )  u se  o f  p a ra c e ta m o l  m a y  b e  a s so d a te d  w ith  
a s th m ã . H o w e v e r, t h e  U K  C S M  h ã s  c o n u n e n te d  th a t  th e  
re su lts  o f  th is  s tu d y  d o  n o t  a l te r  a n y  a d v ic e  r e g a rd in g  th e  
u s e  o ! p a ra c e ta m o l  a n d  t h a t  i t  r e m a in s  a  sa íe  a n d  effective 
p a in  k ille r  í o r  m a n y  p a tíe n ts  in d u d in g  a s th m a tic s .

S u b s e q u e n tly ,  o th e r s  h a v e  ío u n d  a n  in c re a se  in  th e  
p re v a le n c e  o f  a s th n a a 2-3 a n d  CO PD 2 w ith  h e q u e n t  (daily  o r  
w e e k ly )  u se  o f  p a ra c e ta m o l.  A  l in k  b e tw e e h  p a ra c e ta m o l 
u se  in  p r e g n a n c y  a n d  a s th m a  in  c h ilđ re n  h a s  a lso  b e e n  
su g g e ste d  (see  P r e g n a n c y  u n d e r  P re c a u tio n s , p .  118 .2 ). 
H o w e v e r, o n e  revievv4 s ta te d  th a t  th e r e  h a v e  b e e n  v c ry  few  
a c tu a l  re p o r ts  o f  p a ra c e ta m o l  c a u s in g  a s th m a ; f u rth e rm o re ,  
b ro n c h o s p a s m  is n o t  a  re c o g n is e d  íe a tu re  o f  p a ra c e ta m o l 
o v e rd o sa g e . T h is  rev ievv  c o n d u d e d  th a t  a  s ư o n g  lin k  
b e tw e e n  p a ra c e ta m o l  u s e  a n d  a s th m a  w a s  u n lik e ly .

M o re  r e c e n tly ,  a n a ly s is  o f  q u e s tio n n a ứ e  d a ta 5 to r  
2 0 5 4 8 7  c h ild re n  a g e d  6  t o  7  y e a rs  h o m  31 c o u n tr ie s  
su g g e ste d  th a t  t h e  u se  o f p a ra c e ta m o l  in  t h e  ỉ irs t y e a r  o f life 
a n d  la te r  c h ild h o o d  w a s  a s s o d a te d  w ith  a n  ứ ic rea se d  risk  o í 
a s th m a  a n d  a lso  sy m p to m s  o f  rh in o c o n jtm c tiv it is  a n d  
e c z e m a . I n  a n o th e r  q u e s tio n n a ir e  s tu d y 6 b y  t h e  sa m e  g ro u p  
in v ó lv in g  3 2 2 9 5 9  a d o le s c e n ts  a g e d  13 to  1 4  y e a rs  frò ín  50 
c o u n tr ie s ,  t h e  r e c e n t  u s e  o f p a ra c e ta m o l  w a s  also  to u n d  to  
in c re a se  th e  r isk  o f  a s th m a , rh in o c o n ịu n c tiv it is ,  a n d  
e c z e m a . H o w e v e r, a f te r  c o n s iđ e r in g  th e  f lrs t s tu d y , th e  ƯK 
C H M 7 e x p re s se d  c o n c e m s  o v e r  d a ta  in te r p re ta t io n  a n d  
c o n d u d e d  th a t  i t  d id  n o t  p r o v id e  s tro n g  e v id e n c e  th a t  
p a ra c e ta m o l  u s e  in  i n ía n c y  c a n  c a u se  a s th m a ; th e  CHM  
r e i te r a te d  th a t  p a ra c e ta m o l  re m a in s  a  safe  a n d  a p p ro p r ía te  
a n a lg e s ic  fo r  c h ild re n . F u r th e r m o r e ,  a  sm a ỉl c o h o r t  study* 
h a s  a lso  í o u n d  th a t ,  a l th o u g h  th e  u se  o f  p a ra c e ta m o l  in  th e  
firs t 2  y e a rs  o f  l iíe  in c re a se d  th e  c ru d e  r isk  o f  a s th m a  ữi 
c h ild re n  ag e d  6  to  7  y e a rs , th is  in c re a se  w a s  n o t  n o te d  a ite r  
a đ ju s tm e n t  fo r  e a rly  r e s p ữ a to r y - tr a c t  in íe c tio n s  o r  w h e n  
p a ra c e ta m o l  u s e  w a s  l im ite d  to  n o n - r e s p ũ a to r y - t r a a  
in íe c tio n s .

1. Shaheen so . tí al. Frtqucnt paracetamol usc and asthma in adulu. 
Thonxx 2000: 35: 266-70.

2. McKeever TM, tí ai. The assodatỉoo of acetamỉnophen. aspirin, and 
íbuproỉen with respỉratory dlsease and lung hmctìon. Am /  Respir Crit 
CanMed 2005; 171: 966-71.

3. Eneỉỉ t  tí ai. Acetamỉnophen and the risk of asthma: the epỉđemỉologỉc 
and patbophysỉologỉc evidence. Chat 2005; 127: 604-12.

4. NunaD SI* tí ai. Does paracetamoỉ cause asthma? JQin Pharm Ther 2003; 
28: 251-7.

5. Beasley Re tí ai. ISAAC Phase Three Study Group. Assodatỉon betvveen 
paracetamol use ỉn iníancy and chũdhoode and risk of astỉuna. 
rhmoconjunctiviti5, and eoema ỉn chỉlđren aged 6-7 years: anaỉysỉs 
from Phase Three of the ISAAC programme. Lanaí 2008; 372:1039-48.

6. Beasley RW, tí aL ISAAC Phase Three Study Group. Acetamỉnophen use 
and risk oí asthma, rhinoconjunctỉvỉtỉs. and eczema in ađolescents: 
bitematioĐaỉ Study of Asthma and AUergies ỉn Chỉldhood Phase Three. 
Am J Rapir Crií Can Med 2011; 183:171-8.

7. MHRA/CHM. Paracetamol use in iníancy: no strong evldence íor asthma 
lỉnk. Drvý Saftíy updatt 2008; 2(4): 9. Available at: http://www.mhra. 
gov.uk/PubUcaiions/Safetyguidance/DrugSafetyUpdate/CON030923 
(accessed 13/10/09)

8. Lowe AJe tí aỉ. Paracetamol use ỉn eariy Uíe and asthma: prospectíve 
birth cohort study. Abrỉdged versU}tu BMJ 2010; 341:713. Fuỉỉ version: 
http://www.bmj.com/content/341/bmj.c46l6.fuU.pdf (accessed 
06/05/11)

H y p ersen sH iv ity . R e a c tio n s  c h a ra a e r i s ẹ d  b y  u rtic a ria , d y s-  
p n õ e a , a n d  h y p o te n s io n  h a v e  o c c u rre d  a íĩe r  u se  o f p a n i-  
c e ta m o l in  a d u ỉts 1-4 a n d  c h ild re n .5-4 A n g io ed em a h a s  a lso  
b e e n  re p o r te d .7 F ix e d  d ru g  e ru p tio n s , c o n firm e d  b y  
re c h a lle n g e , h a v e  b e e n  d e sc rib ed .8' 1' a n d  to x ic  e p id e rm a l 
n ec ro ly sis  h a s  o c c u rre d .12

1. StrickerBHC tí ai. Acute hypersensỉtivity reactions toparacetamol. BMJ 
1985;291:938-9.

2. Van Diem Le Grilliat Jp. Anaphylactỉcshock Induced by paracetamoi. Eur 
J ơin Pharmaco! 1990; 38: 389-90.

3. Kumar RK. Byard I. paracetamol as a cause oỉ anaphylaxis. Hoĩp Med 
1999;60:66-7.

4. Bachmeyer c, tí al. Acetaminophen (paraceiamoi)-induced anaphylac- 
tìc shodí. South Med J 2002; 95: 759-60

5. EUỈ5 Me etal. Immedỉate advene reactions to acetaminophen in chlỉdren: 
evaỉuation of histamine release and spirometry. J Peàioư 1989; 114:654-
6.

6. Bousetỉa K, tí ai. Hypenensỉúvỉty reactíom to paracetamoỉ in chỉldren: a 
study oí 25 cases. Attergy 2005; 60: 1174-7.

7. Idoko JAe tí a i Angioneurotic oedema foUowỉng ỉngestion of 
paracetamoL Trans p  Soe Trop Mtd Hyg 1986; 80:175.

8. Tbomas RHMe Munro DD. Fíxed drug eruption due 10 paracetamoỉ. Br J 
Dtmatol 1986; 115: 357-9.

9. Coben HA. tí a i Fíxed drug emptỉon caused by acetaminophen. Ann 
Pharmaeothtr 1992; 26: 1596-7.

10. Harris A. Burge SM. Vascuỉitỉs ỉn a fixed drug eruption due to 
paracetamoỉ. BrJ Dtmtatoỉ 1995; 133: 790-1.

ỉ 1. Hem s, tí aì. Bullous Qxed drug emptỉon due to paracetamoỉ with an 
unusuaỉ immunoíluorescence pattem. BrJ Dermatoỉ 1998: 139: 1129-
31.

12. Halevỉ Ae tí  al. Toxic epidermal necrolysis assodated with 
acetamỉnophen ingestỉon. Aitn Pharmacothtr 2000; 34: 32-4.

Overdosage. A c u te  orai o v erd o sa g e  w ith  p a ra c e ta m o l, 
w h e th e r  a c c id e n ta l o r  d e lib e ra te , is re la tiv e ly  c o m m o n  
a n d  c a n  b e  e x tre m e ly  s e rio u s  b e c a u se  o í  th e  n a n o v v  m a r -  
g in  b e n v e e n  th e r a p e u t ic  a n d  t o x ỉ c  d o s e s .  T ox ie  doses  o f 
p a ra c e ta m o l m a y  c a u se  s e v e re  h e p a to c e llu la r  n ec ro sis  a n d , 
less o íte n , r e n a l  t u b u la r  nec ro sis. P a ra c e ta m o l-in d u c e d  
h e p a to to x id ty  is  a  m a jo r  c a u se  of a c u te  l iv e r  ía i lu re  in  
vvestem  c o u n tr ie s . H e p a to to x id ty  m a y  o c c u r a í te r  in g es-  
t io n  of m o re  t h a n  1 5 0 m g /k g , o r  rare ly , as lit tle  as 
7 5 m g /k g , of p a ra c e ta m o l  vvithin a  2 4 - h o u r  p e rio d . T h e  
risk  o f s ev ere  to x id ty  a f te r  a c u te  p a ra c e ta m o l o v e rd o se  
a p p e ars  to  b e  less in  c h ild re n  th a n  in  a d u lts  a t  c o m p a ra b le  
doses; h o w e v e r , c h ro n ic  u se  o f s u p ra th e ra p e u tic  doses in  
c b ild ren  h a s  re s u l te d  in  u n in te n t io n a l  o v erd o ses  a n d  
sev ere  h e p a to to x id ty .1’2

P a tie n ts  rec e iv in g  e n z y m e - in d u d n g  d ru g s  o r  th o se  w ith  
a h i ỉ to ry  o f a lc o h o l a b u s e  a re  a t  h ig b  risk  o( h e p a tíc  d a m a g e , 
as m a y  b e  p a tie n ts  s u h e r in g  b o m  m a ln u tr i t io n  su  c h  as th o se  
w ith  a n o re x ia , A ID S, o r  cystic  bb rosis . T h o se  w h o  h a v e  n o t  
e a te n  fo r a  fe w  d a y s  o r  th o se  w ith  a  lo w  b o d y -w e ig h t3 a re  
a lso  p red isp o sed  to  h e p a to to x id ty .  T h ese  ỉac to rs  h a v e  
p re v io u s ly  b e e n  u s e d  ío r  risk  s ơ a ú íìc a á o n  in  p a ra c e ta m o l 
o v erd o sag e ; h o w e v e r ,  n o t  all h a v e  b e e n  weU c h a ra c te r ise d  
o r  a p p lie d  c o n s is te n tly . H e n c e , t h e  UK  C H M  h a s  ad v ise d  
th a t  in d iv id u a l r isk  ỉ a a o r s  s h o u ld  n o  lo n g e r  b e  u se d  fo r  
assessing  th e  r is k  o ỉ  to x id ty .

E arly  s ig n s  o f  o v e rd o sa g e  (v ery  c o m m o n ly  n a u s e a  a n d  
v o m itin g  a ỉth o u g h  th e y  m a y  a lso  in d u d e  le th a rg y  a n d  
svveating) u s u a lly  s e tt le  vv ith in  2 4  h o u rs .  A b d o m in a l p a in  
m a y  b e  th e  f irs t in d ic a tio n  o f l iv e r  d am ag e , w h ic h  is n o t  
u su a lly  a p p a re n t  fo r  2 4  to  4 8  h o u rs  a n d  so m e tũ n e s  m a y  b e  
d e lay ed  fo r  u p  to  4  to  6  d a y s  a f te r  in g es tío n . L iv e r d a m a g e  is 
g e n e ra ỉly  a t  a  m a x im u m  7 2  to  96  h o u r s  a f te r  in g es tio n . 
H ep a tic  ía i lu re , e n c e p h a lo p a th y , c o m a, a n d  d e a th  m a y  
resu lt. C o m p lic a tio n s  o f  h e p a tic  ía i lu re  in d u d e  a d d o s is , 
ce re b ra l o e d e m a , h a e m o r rh a g e , h y p o g ly ca e m ia , h y p o -  
ten s io n , in íe c tío n , a n d  re n a l  ía i lu re . P ro th ro m b in  tim e  
in a e a s e s  w ith  d e te r io ra tin g  liv e r  h in c t io n  a n d  so m e 
re c o m m e n d  th a t  it  b e  m e a s u r e d  reg u la rly . H ovvever, as b o th  
p a ra c e ta m o l4 a n d  a c e ty lc y s te in e 5 c an  in d e p e n d e n tly  a í í e a  
p r o th ro m b in  t im e  in  t h e  a b se n c e  o f h e p a tic  in ju ry ,  th e  u se  
of p r o th ro m b in  t im e  a s  a  m a r k e r  ío r  h e p a to to x id ty  h a s  b e e n  
q u e s tio n e d  a n d  i t  h a s  b e e n  r e c o m m e n d e d  th a t  t te a tm e n t  
d e d s io n s  a re  b a se d  o n  th e  e n ti r e  l iv e r  b io c h e m is try .4

A c u te  le n a l  ía i lu re  vvith  a c u te  tu b u la r  n ec ro s is  m a y  
dev e lo p , e v e n  in  th e  a b se n c e  o f s e v ere  l iv e r  d am ag e . O th e r  
n o n -h e p a t ìc  s y m p to m s  th a t  h a v e  b e e n  r e p o n e d  fo llo w in g

p a ra c e ta m o l  o v e rd o sa g e  i n d u d e  m y o c a rd ỉa l  ab n o rm a litit-s  
a n d  p a n c re a ti t is .

T h e  m e c h a n i s m  o f  t o x id ty  i n  o v e rd o s a g e  w it  1  

p a ra c e ta m o l  is t h o u g h t  to  b e  th e  p r o d u c t io n  o f  a  m in c  r 
b u t  h ỉg h ly  re a c tiv e  m e ta b o li te , N -a c e ty l-p -b e n z o q u in o n e  - 
m in e  (N A B Q I) b y  c y to c h ro m e  P 4 5 0  iso e n z y m e s  (m ain l Ị 
CYP2E1 a n d  C Y P3A 4)2 in  t h e  l iv e r  a n d  k id n e y . T h e  a m o u r  t 
o f  N A B Q I p ro d u c e d  a f te r  n o rm a ỉ  d o se s  o f p a ra c e ta m o l í  s 
u s u a l ly  c o m p le te ly  d e to x lh e d  b y  c o n ịu g a t io n  w i t i  
g lu ta th io n e  a n d  e x c re te d  as m e rc a p to p u r in e  a n d  c y s te in ! 
c o n ju g a te s . I n  p a ra c e ta m o l  o v e rd o sa g e , t ìs su e  S tores c f  
g lu ta th io n e  b e c o m e  d e p le te d , allovvdng N A B Q I to  a c c u m u  • 
la te  a n d  b in d  to  s u líh y d ry l g ro u p s  vvithm  h e p a to c y te i  
c a u s in g  ce ll d a m a g e . S u b s ta n c e s  c a p a b le  o f rep le n ish in , : 
d e p le te d  S tores o í  g lu ta th io n e , s u c h  as  a c e ty lc y s te in e  0  • 
m e th io n in e ,  a re  th e r e ío r e  u s e d  as  a n tid o te s  in  p a ra c e ta m o  
o v e rđ o sa g e . A c e ty lc y s te in e  m a y  a lso  b e  in v o lv e d  in  th< 
re p a ir  o f  d a m a g e d  tis su e .

T r e a t m e n t  o f  o r a l  p a r a c e t a m o l  o v e r d o s a g e .  Tht 
m a n a g e m e n t  o f  p a ra c e ta m o l o v e rd o sa g e  as p rac tise d  m  the 
UK  a n d  U SA  h a s  b e e n  th e  su b je c t o f  m a n y  revievvs.4' 1 
G u id a n c e  is a lso  a v a ila b le  in  th e  UK  h o m  th e  Natíona 
Poisons InỊormation Service (NPIS). S e p a ra te  c o n sen su : 
g u iđ e lỉn e s  h a v e  b e e n  issu ed  b y  d in ic a l  to x ico lo g is ts  ir  
A u s tra lia  a n d  N e w  Z e a la n d .14

Prompi treatment is essential, e v e n  w h e n  th e r e  a re  nc 
o b v io u s  sy m p to m s , a n d  p a tie n ts  s h o u ld  b e  a d m itte d  tc 
h o sp ita ỉ ío r  fu ll s u p p o rtiv e  m e a s u re s  to  b e  in s titu te d .
•  A c tiv a te d  c h a rc o a l m a y  b e  u s e d  to  r e d u c e  g astro in te s t-  

in a l a b so rp tio n , if i t  c a n  b e  g iv e n  w i th in  I h o u r  o f th e  
o v e rd o se , a n d  if m o re  t h a n  1 50  m g /k g  o f  p a ra c e ta m o l has 
b e e n  in g e s te d . H o w e v e r, if  a c e ty lc y s te in e  o r  m e th io n in e  
is to  b e  g iv e n  o ra lly  th e  c h a rc o a l is b e s t  d e a re d  íro m  th e  
s to m a c h  to  p re v e n t  it  r e d u c in g  th e  a b so rp d o n  o f  th e  
a n tid o te .

•  T h e re  is lit tle  e v id e n c e  th a t  g a s tr ic  lav a g e  is o f  b e n e fit  in 
th o se  w h o  h a v e  o v e rd o se d  so le ly  w i th  p a ra c e ta m o l.

•  T h e  p la s m a -p a r a c e ta m o l  c o n c e n t r a t ío n  s h o u ld  be  
đ e te rm in e d  as  so o n  as  p o ssib le , b u t  n o t  w i th in  4  h o u rs  
o f  in g e s tio n , to  e n s u re  th a t  p e a k  c o n c e n tra t io n s  a re  
re c ọ rd e d . T h e  r isk  o í  l iv e r  d a m a g e  is  d e te rm in e d  b y  
c o m p a r iso n  w i th  a  n o m o g ra m  re ỉe re n c e  Iine  o n  a p lo t  of 
p la s m a -p a ra c e ta m o l c o n c e n tr a ú o n  a g a in s t h o u r s  a b e r  
in g es tio n . A  se m i-lo g a ri th m ic  p lo t  o r  a  l in e a r  p lo t  m a y  be 
u se d , see  F ig u re  1 (p. 117) a n d  P ig u re  2  (p . 117). 
G en era lly , a n tid o te  ư e a tm e n t  is r e q u ire d  ư  t h e  p a tie n t '5  
p la s m a -p a ra c e ta m o l c o n c e n ơ a t io n  is o n  o r  a b o v e  th e  
r e íe re n c e  ( tr e a tm e n t)  lin e .

•  P la sm a -p a ra c e ta m o l c o n c e n tra t io n s  m e a s u re d  m o re  th a n  
15 h o u r s  a f te r  in g e s tio n  a re  n o t  re liab le  in d ic a to r s  of 
h e p a to to x id ty .  F u r th e rm o re ,  th e  n o m o g ra m  m a y  n o t  be  
s u lta b le  fo r  u se  vvh en  p a tie n ts  h a v e  ta k e n  m o d iũ e d -  
re le a se  p re p a ra tio n s  o f  p a ra c e ta m o l.17' 19 S o m e  sugges- 
tío n s  fo r  m o d iũ e đ  s tra te g ie s  ío r  t h e  u s e  o f t h e  R u m a c k -  
M a tth e w  n o m o g ra m  in  th e  face  o í  o v e rd o sa g e  w ith  
m o d iũ e d - re le a s e  p rep a T a tio n s  h a v e  b e e n  m a d ẹ .20' 22

•  P la sm a -p a ra c e ta m o l c o n c e n tra t ío n s  a n d  th e  R u m a c k - 
M a tth e w  n o m o g ra m  a re  a lso  o f l it tle  v a lu e  in  p a tie n ts  
w h o  h a v e  ta k e n  re p e a te d  s u p ra th e ra p e u tic  d o ses  o r  
m u lt ip le  o v e rd o se s  o ! p a ra c e ta m o l o v e r  a  s h o r t  p e rio d  of 
tim e : s u c h  p a tie n ts  s h o u ld  b e  c o n s id e re d  a t  se rio u s  risk  
a n d  g iv e n  a n tid o te  t r e a tm e n t

• If th e r e  is a n y  d o u b t  a b o u t  tim in g  o r  th e  n e e d  to  t re a t, o r 
w h e r e  t h e  o v e rd o se  is s ta g g e red , t h e n  a p a tíe n t  s h o u ld  
b e  t r e a te d  w ith  a n  a n tid o te .  In  so m e  c e n ơ e s ,  p a tie n ts  
w h o  h a v e  in g e s te d  150  m g /k g  o r  m o re  o f  p a ra c e ta m o l are  
t re a te d  reg a rd le ss  o f  p la s m a -p a ra c e ta m o l c o n c e n ư a -  
t io n s .23

•  A n tíd o te  ư e a tm e n t  s h o u ld  b e  s ta r te d  a s  so o n  as  possib le  
a í te r  su sp e c te d  p a ra c e ta m o l  in g e s tio n  a n d  s h o u ld  n o t  b e  
d e la y e d  w h ile  avvaitìng  th e  re su lts  o f  p lasm a  assays. O nce 
th e  re su lts  b e c o m e  a v a ila b le , ư e a tm e n t  m a y  b e  s to p p e d  if 
th e  in it ia l  c o n c e n ơ a t io n  w a s  b e lo w  th e  n o m o g ra m  
re íe re n c e  lin e . H o w e v e r, ư  th e  in itía l c o n c e n tra t io n  ỉs o n  
o r  a b o v e  th e  r e íe re n c e  l in e , t h e  fu ll co u rse  of a n tíd o te  
m u s t  b e  g iv e n  a n d  s h o u ld  n o t  b e  s to p p e d  w h e n  
s u b s e q u e n t  p la s m a  c o n c e n t r a t io n s  ta ỉl b e lo w  th e  
re íe re n c e  lin e .

Choice of antidate. A c e ty lc y s te in e  (p. 1 6 52 .2 ) is u s u a lly  th e  
a n tid o te  o f  ch o ỉc e  b u t  t b e  r o u te  o ỉ  a d m in is tr a t ío n  varies, 
a n d  t h e  b e s t  p r o to c o l  h a s  y e t  to  b e  d e te r m in e d .4-24 
In tra v e n o u s  u s e  h a s  b e e n  a s s o d a te d  vvith a n a p h y la c tic  
r e a c tio n s  b u t  is th e  p re íe r re d  r o u te  in  so m e  c o u n tr ie s  
i n d u d in g  A u sư a lia , Nevv Z e a la n d , a n d  th e  UK b e c a u se  o ỉ 
íea rs  th a t  o ra l  a b s o rp tio n  m ig h t  b e  r e d u c e d  b y  v o m itin g  o r  
a c tiv a te d  c h a rc o a l. H o w e v e r, in  th e  U SA  th e  o ra l  r o u te  is 
a lso  lic e n sed , a n d  is d e a r ly  e£fective. T h e  u s e  o f m e th io n in e  
(p . 1 5 5 8 .2 ) o ra ỉly  h a s  t h e  sa m e  risk s  o f  im p a ire d  a b so rp tio n  
d u e  to  v o m it in g  o r  a c tiv a te d  c h a rc o a l. I t  is c h e a p e r  a n d  
e a sie r  to  g iv e  t h a n  in t ta v e n o u s  a c e ty lc y s te in e  a n d  h a s  b e e n  
u se d  Ũ1 s itu a tio n s  w h e r e  a p a tie n t  c a n n o t  b e  t ra n s íe r re d  to 
h o sp ita ỉ, p r o v id e d  it is g iv en  vvith in  10  to  12 h o u r s  o f  th e  
o v e rd o se  a n d  th e  p a t ie n t  is n o t  v o m itin g . H o w e v e r, it  h as  
b e e n  la rg e ly  su p e rs e d e d  b y  a c e ty lcy s te in e .

All cross-reíerences reíer to entries in Volume A
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Figure 1. A semi-logarithmic plot of plasma-paracetamol concentration against 
hours aíter ingestìon.

Figure 2. A linear plot of plasma-paracetamol concentration against hours 
after ingestion.

A d a p te d  fro m  R u m a c k  B H , M atth e w  H I. A c e tam in o p h en  p o iso n in g  a n d  toxicity .
Peduứrics 1975 ; 5 5 : 8 7 1 -6 .

N o tes  fo r  th e  u s e  o f  th is  c h a r t
1. T he  tim e  co o rd in a te s  re fe r  to  tim e  a fte r  in gestion .
2. P la sm a -p a ra ce ta m o l c o n c en tra tio n s  d raw n  b e ío re  4  h o u rs  m a y  n o t rep re se n t p e a k  

c o n cen tra tio n s.
3. T h e  g rap h  sh o u ld  b e  u se d  o n ly  in  re la tio n  to  a  s in g le  a cu te  ingestion .
4 . T he  so lid  lin e  25 %  b e lo w  th e  S tandard  n o m o g ra m  is in c lu d e d  to  a llo w  fo r  p o ssib le  

e rro rs  in  p la s m ạ  a ssay s  an d  es tim a te d  tim e  h o m  in g es tio n  o f  a n  overd o se . P a tien ts  
w h o se  p lasm a -p a rac e ta m o l co n c en tra tiọ n s  a re  o n  o r  a b o v e  th is  line  sh o u ld  b e  trea ted .

5. T h e  v a lu e  o f  su c h  ch arts  is u n c e rta in  i f  th e  p a tie n t is  fữ s t  se en  15 h o u rs  o r  m ore  a f te r  
in g es tio n , o r  h a s  tak e n  m o d iíie d -re le ase  p rep a ra tio n s  o f  pa race tam o l.

C o u rtesy  o f  M H R A .

N o te s  fo r th e  u se  o f  th is  c h a r t
1. T h e  tũ n e  c o o rd in a te s  r e íe r  to  tim e  after ingestion .
2 . P lasm a -p a ra ce ta m o l concentrations.(ffấw n b e ío re  4  h o u rs  m a y  n o t re p re se n t p e a k

c o n cen tra tio n s. ^
3. T h e  g ra p h  sh o u ld  b e  u se d  o n ly  in  rela tion  to  a  sing le  acu te  in g estìo n .
4 . P a tien ts  w h o se  p lasm a -p a rac e ta m o l con cen tra tio n s  are  o n  o r  a b o v e  th e  tre a tm e n t line 

sh o u ld  b e  trea ted .
5. T h e  v a iu e  o f  such  c h a rts  is u n certa in  i f  the  p a tie n t is  firs t seen  15 h o u rs  o r  m o re  after 

in g es tio n , o r  h as  ta k e n  m od iíied -re lease  p rep ara tio n s  o f  p a race tam o l.

Acetylcysteini is m o s t  e ffec tive  w h e n  g iv en  d u r in g  th e  firs t 
8 h o u rs  a f te r  ta k in g  th e  o v e rd o se  a n d  th e  eH ect d im in ish e s  
p ro g re ss iv e ly  th e r e a íte r .  I t  u se d  to  b e  b e lie v e d  th a t  s ta r tin g  
t re a tm e n t  m o re  t h a n  15 h o u r s  a f te r  o v e rd o sa g e  w a s  o f  n o  
b e n e h t  a n d  m ig h t  a g g ra v a te  th e  r is k  o f  h e p a tic  e n c e p h a lo -  
p a th y . H o w e v e r, la te  t r e a tm e n t  w a s  s u b s e q u e n t ly  shõvvn  to  
b e 'sa fe ,25 a n d  s tu d ie s  o f  p a tie n ts  t re a te d  u p  to  36  h o u rs  a t te r  
in g e s tio n  su g g e s t  t h a t  b e n e h t  m a y  b e  o b ta in e d  u p  to  a n d  
possib ly  b e y o n d  2 4  h o u r s .24'27 F u r th e n n o r e ,  g iv ln g  in tra -  
v e n o u s  a c e ty lc ý s te in e  t o  p a t ie n ts  w h o  h a d  a lre a d y
d e v e lo p e d  h i lm in a n t  h e p a tic  f a i lu re  h as  b e e n  shovvn to  
r e d u c e  m o rb id ity  a n d  m o rta li ty .28
• A n  in it ía l  d o se  o f  1 5 0 m g /k g  (m a x im u m  o f 1 6 .5 g )  o ỉ 

a c e ty lc y s te in e  in  2 0 0  m L  o f g lu co se  5 %  is g iv e n  
in tr a v e n o u s ly  o v e r  6 0  m in u te s .  T h is  is  fo llo w e d  b y  a n  
in ư a v e n o u s  in íu s io n  o f 5 0 m g /k g  ( m a x ú n u m  of 5 .5  g) in  
5 0 0  m L  o f  g lu c o se  5 %  o v e r  t h e  n e x t  4  h o u r s  a n d  t h e n  
lO O m g /k g  (m a x im u m  o f 11 g) in  o n e  l itre  o v e r  th e  n e x t  
16 h o u rs .  S o d iu m  c h lo r id e  0 .9 %  m a y  b e  u se d  w h e r e  
g lu co se  5 %  is u n s u ita b le .  T h e  v o lu m e  oi in tr a v e n o u s  
A uids s h o u ld  b e  m o d ih e d  fo r  c h ild re n  o r  th o se  vvith a  
b o d y -w e ig h t  o ỉ  le ss  t h a n  4 0  k g . u  a n  a n a p h y la c to id  
re a c tío n  d e v e lo p s , t h e  in ỉu s io n  s h o u ỉd  b e  s to p p e d  a n d  a n  
a n tih ỉs ta m ỉn e  g iv e n ; i t  m a y  b e  p o ss ib le  to  c o n tin u e  th e  
a c e ty lc y s te in e  in h is io n  a t  a  slovver ra te .

•  I n  th e  U SA , a c e ty lc y s te in e  is  a lso  lic e n se d  fo r  o ra l u se  as  
a n  a lte m a t ỉv e  to  p a re n te ra l  tre a tm e n t.  I t  is  g iv e n  a s  a n  
in it ia l  d o se  o ỉ  1 4 0 m g /k g  a s  a  5 %  s o lu tio n  foU ow ed b y  
7 0 m g /k g  e v e ry  4  h o u r s  fo r  a n  a d d it io n a l  17 do ses. 
S im ila r  d o se s  h a v e  b e e n  re c o m m e n d e d  b y  th e  NPIS in  
t h e  U K  tv h e n  v e n o u s  access  is  n o t  p rac tic a b le . S o m e 29 
h a v e  s u g g e s te d  in c re a s in g  th e  lo ad in g  d o se  o f  o ra l

a c e ty lcy s te in e  w h e n  it is g iv e n  a í te r  a c tiv a te d  c h a rc o a l, 
vvhereas o th e r s 30 h a v e  ỉo u n d  th a t  t h e  e íh c a c y  o f 
a c e ty lcy s te in e  is  n o t  r e d u c e d  b y  u s e  oi a c tiv a te d  c h a rc o a l 
b e ío re h a n d  a n d  c o n s id e r  a  la rg e r  a c e ty lc y s te in e  d o se  
u n n e c essa ry .

•  Pretreatment. T h e  NPIS re c o m m e n d s  p re t re a t in g  p a tie n ts  
w ith  a n tih is ta m in e s  (h is ta m in e  H |-  a n d  H j-a n ta g o n is ts )  
ư  th e y  h a v e  p re v io u s ly  h a d  a n  a n a p h y la c to id  re a c tio n  to  
a cety lcy s te in e : in tr a v e n o u s  c h lo r p h e n a m in e  10 m g  a n d  
in ơ a v e n o u s  ra n i t id in e  50  m g  d ilu te d  to  2 0  m L  m a y  b e  
g iv en  o v e r  a t  le a s t  2 m in u te s .  P re tre a tm e n t  w i th  
n e b u lỉs e d  sa lb u ta m o l c a n  b e  u s e d  in  th o se  w i th  a  h is to ry  
o f ạ c e ty lc y s te in e -a s s o d a te d  b ro n c h o s p a s m . A  s lo w e r  
in itía l in íu s io n  r a te  m a y  b e  v v arra n te d  in  p a tie n ts  w h o  
h a v e  p re v io u s ly  h a d  a  s e v e re  r e a c t io n  to  a c e ty lc y s te in e .

Methionine, like  a c e ty lcy s te in e , is m o s t e ffec tiv e  w h e n  g iv e n  
as  ea rly  a s  p ossib le  a í te r  p a ra c e ta m o l o v e rd o sa g e . H o w e v e r, 
i t  is n o t  a s  eA ective if  t r e a tm e n t  is d e la y e d 31' 33 a n d  h e p a tic  
d a m a g e  is  m o re  f r e q u e n t  a n d  s e v e re  if t r e a tm e n t  w i th  
m e th io n in e  is  s ta r te d  m o re  t h a n  10 h o u r s  a ỉ te r  in g e s tio n ; it 
m a y  a lso  p r e t íp ita te  h e p a tic  e n c e p h a lo p a th y .
•  T he  u s u a l  o ra l d o se  o f  m e th io n in e  in  a d u lts  a n d  c h ilđ re n  

ag e d  6  y e a rs  o r  o ld e r  is 2 .5  g  e v e ry  4  h o u r s  fo r  4  d o se s  
s ta r tin g  less  t h a n  10 to  12 h o u r s  a ỉ te r  in g e s tío n  o f  t h e  
p a ra c e ta m o l a n d  p ro v id e d  th e  p a t ie n t  is n o t  v o m itin g . 
C h ild re n  ag ed  u n d e r  6  y e a rs  s h o u ld  b e  g iv e n  1 g  e v e ry  4  
h o u rs  fo r  4  doses.

T h e  l i te ra tu re  r e la ó n g  to  t h e  u s e  o f  m e th io n in e  in  
p a ra c e ta m o l p o iso n in g  is, i n  g e n e ra l , im p r e d s e  as  to  t h e  
fo rm  o f  m e th io n in e  u se d . P re p a ra tio n s  c o n ta in in g  b o th  
m e th io n in e  a n d  p a ra c e ta m o l  (c o -m e th ia m o l)  h a v e  b e e n

ío rm u la te d  ío r  u s e  in  s itu a tio n s  w h e r e  o v e rd o sa g e  m a y  
o c c u r.

Hừtamine H2-anta<Ị0nừtỉ. I t  h a s  b e e n  su g g e ste d  th a t  since 
d m e t id ln e  b lo ck s  th e  h e p a tic  c y to c h ro m e  P 4 5 0  m ix e d  
fu n c tio n  o x id ase  System , i t  m ig h t b e  o f  u s e  as a n  a d ju n c t  to  
acety lcy s te ỉn e  fo r  p a tie n ts  w h o se  p r o d u c t io n  o f th e  tox ic  
m e ta b o li te  o f p a ra c e ta m o l is in c re a se d  d u e  to  e n zy m e 
in d u c tio n . A lth o u g h  th e re  h a v e  b e e n  se v e ra l  a n e c d o ta l  
re p o r ts  d a im in g  b en eH t fo r d m e t id in e  in  p a tie n ts  w ith  
p a ra c e ta m o l p o iso n in g , th e r e  is  n o  c u r r e n t  e v id e n c e  to  
su p p o r t  th ese  c la im s.6-,°’12-34

Livtr transplantation m a y  b e  c o n s id e re d  as  a  la s t reco u rse  
in  so m e p a tie n ts .

A ỉte r  m a te m a l  o v e r d o s a g e  d u r i n g  p r e g n a n c y  íe ta l 
m e ta b o lism  o f  p a ra c e ta m o l t h a t  c ro sse s  t h e  p la c e n ta  c an  
p ro d u c e  s u f f id e n t  h e p a to to x ic  m e ta b o li te s  to  c a u se  ỉe ta l 
h e p a to to x id ty .  L im ited  d a  ta  b o m  ca se  re p o r ts  a n d  a  case 
se rie s  suggest t h a t  e a rly  ơ e a tm e n t  w i th  o ra l  o r  in tra v e n o u s  
a c e ty lcy s te in e  c a n  b e  sa íe  a n d  e ữ e c tìv e  in  su  ch  cases;33 th e  
UK National Teratology Information Service r e c o m m e n d s  th e  
u s e  o f ac e ty lcy s te in e  ư  d in ic a lly  in d ic a te d .  P re -p re g n a n c y  
b o d y -w e lg h t  s h o u ld  b e  u s e d  to  c a lc u la te  t h e  to x ic  
p a ra c e ta m o l d o se  a n d  a c tu a ỉ  p r e g n a n t  b o d y -vveigh t to  
c a lc u la te  th e  a n tid o te  dose .

D osage e rro r s  w i th  intravenous p a ra c e ta m o l  h a v ẽ  b e e n  
re p o r te d , p a rt ic u la r ly  i n  y o u n g  c h ild re n ; r a re ly , su  c h  e rro rs  
h a v e  re su lte d  i n  su b s ta n tia l  o v e rd o se s  a n d  l iv e r  d a m a g e .34,37 
T h e  S tandard  n o m o g ra m  m a y  n o t  b e  a p p ro p r ia te  in  
d e te rm in in g  ư e a tm e n t  b o m  p la s m a -p a ra c e ta m o l  c o n cen - 
tra t io n s  a íte r  o v e id o sa g e  b y  in tr a v e n o u s  in ỉu s io n , a s  i t  is 
b a s e d  o n  d a ta  hom a c u te  p a ra c e ta m o l in g e s t io n  r a th e r  th a n  
in tra v e n o u s  a d m in is tr a t io n . P la sm a -p a ra c e ta m o l co n c en -
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t ra t io n s  m o re  t h a n  4  h o u rs  a f te r  in tr a v e n o n s  in je c tio n  a re  
u su aU y  lo w e r  t h a n  th o se  p re d ic te d  fo r  t h e  sa m e  o ra l d o se  a t  
t h e  s a m e  t im e -p o in t  a ỉte r  ũ ig e s tio n . F u i th e n n o r e ,  p a tie n ts  
r e c e iv in g  in t ta v e n o u s  p a ra c e ta m o l a re  lik e ly  to  h a v e  a n  
in c re a se d  risk  o f  h e p a to to x id ty  d u e  to  p o o r  n u t r i t ìo n  b o m  
acute" ta s tín g . T h e  NPỈS re c o m m e n d s  a n tíd o te  t r e a tm e n t  
w i th  in tr a v e n o u s  a c e ty lc y s te in e  (see  a b o v e  fo r  d o ses) w h e n  
6 0 m g /k g  o r  m o re  o f  p a ra c e ta m o l in  to ta l  h a s  b e e n  g iv e n  
in tta v e n o u s ly  to  a d u lts  a n d  c h ild r e n  v v ith in  2 4  h o u r s .  If 
th e r e  is u n c e r ta in ty  a b o u t  t h e  a c tu a l  d o se  o ỉ  p a ra c e ta m o l 
g iv en , th e  S ta n d ard  n o m o g ra m  m a y  b e  u s e d  to  d e te rm in e  
th e  r isk  o f  liv e r  d a m a g e . A n tid o te  t r e a tm e n t  (see  a b o v e ) is 
r e q u ữ e d  if p la s m a -p a ra c e ta m o l c o n c e n tra t io n s ,  m e a s u re d  a t  
Iea s t 4  h o u rs  a f te r  a d m in is tra t io n , a re  u p  to  5 0 %  b e Io w  th e  
re íe re n c e  lin e  (fo r  e x a m p le — ư e a t  if th e  c o n c e n tra t io n  is 
a b o v e  5 0 m g /L  a t  4  h o u rs)  (see  F ig u re  1 a n d  F ig u re  2, 
p . 117).
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P a n c re a tH is . D r u g - in d u c e d  p a n c re a ti t is  a s so d a te d  w ith  
p a ra c e ta m o l  w a s  re p o n e d *  to  b e  a r a re  rea c tio n  o n ly  
o c c u n in g  in  p a tíe n ts  ta k in g  m o re  t h a n  re c o m m e n d e d  
d o se s . In  a  r e t to sp e c tiv e  s tu d y  o f  d a ta  h o m  8 1 4  p a tie n ts

w h o  h a d  ta k e n  p a ra c e ta m o l o v e rd o se s , h y p e ra m y la s a e m ia  
w a s  d e te c te d  in  24 6 , a n d  w a s  m o re  c o m m o n  a n d  m o re  
se v ere  i n  p a tíe n ts  t r a n s le r re d  to  a  sp e d a l is t  u n i t  b e c a u s e  o f 
m o re  s e v e re  p o iso n in g .2 H ovvever, a c u te  p a n c re a ti t is  w a s  
d ia g n o se d  o n ly  in  3 3  cases.

1. Undenvood TW, Prye CB. Drug-induced pancreatitis. CUn Pharm 1993; 
12:440-8

2. Schmidt LE, Dalhoữ K. Hyperamylasaemia and acute pancreatítís in 
paracetamol poisoning. Aiiment Pharmaeol Ther 2004; 20: 173-9.

Precautíons
P a ra c e ta m o l s h o u ld  b e  g iv e n  w ith  ca re  to  p a tie n ts  w i th  
im p a ire d  k id n e y  o r  l iv e r  ỉu n c t io n ;  th e  B N F  r e c o m m e n d s  
th a t  la rg e  d o ses  s h o u ld  b e  a v o id e d  in  p a tie n ts  w i th  h e p a tic  
im p a irm e n L  I t  s h o u ld  a lso  b e  g iv e n  w ith  c a re  to  p a tie n ts  
w i th  a lc o h o l  d e p e n d e n c e ,  c h ro n ic  m a ln u t r i t i o n ,  o r  
d e h y d ra tio n .

Breast (eeding. N o  a d v e rse  e f f e a s  h a v e  b e e n  s e e n  in  
b re a s t-fe d  in ía n ts  w h o s e  m o th e r s  w e re  re c e iv in g  p a ra c e ta -  
m o l, a n d  th e  la s t a v a ila b le  g u id a n c e  h o m  th e  A m e ric a n  
A c a d e m y  o f  P ed iatrics c o n s id e re d 1 th a t  it  is th e r e ío r e  
u su a lly  c o m p a tib le  w ith  b re a s t  íee d in g . T he  B N F  a lso  c o n - 
siders t h a t  t h e  a m o u n t  o f p a ra c e ta m o l d is tr ib u te d  in to  
b re a s t  m ilk  is to o  sm all to  b e  h a rm íu l  to  a  b re a s t-fe d  
in ía n t .

P h a rm a c o k in e tìc  s tu d ie s  in  12 n u rs in g  m o th e r s  g iv e n  a 
sin g le  d o se  o f  p a ra c e ta m o l shovved th a t  p e a k  p a ra c e ta m o l 
c o n c e n t ia t io n s  ìn  b re a s t  m ilk  o f  10 to  15 m ic ro g ra m s/m L  
w e re  a c h ie v e d  in  1 to  2 h o u is .  P la sm a  c o n c e n tra tio n s  w e re  
đ e ie rm in e d  ữ i 2  m o th e rs ;  a  b re a s t  m ilk  to  p lasm a  ra t io  of 
a b o u t  1 w a s  re p o r te d .2 S im ila r  h n d in g s  h a v e  b e e n  r e p o r te d  
h o m  o th e r  s tu d ie s .’-4
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2010] Correction. ibid.; 1029. Aiso available at: http://aappoIicy. 
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Hepatic impairment. R e v ie w s '-2 h a  ve c o n d u d e d  th a t  
th e r e  is  e v id e n c e  th a t  p a ra c e ta m o l c o u ld  b e  a n d  h a d  b e e n  
u se d  sa ỉe ly  in  p a tie n ts  w i th  l iv e r  d isease . S tu d ie s  h a d  also  
s h o w n  th a t  a lth o u g h  th e  h a ll- li le  of p a ra c e ta m o l w a s  p ro -  
lo n g ed  in  s u c h  p a tie n ts ,  g lu ta th io n e  c o n c e n ơ a t io n s  in  
th o se  ta k in g  r e c o m m e n d e d  d o ses  w e re  n o t  d e p le te d  to  th e  
critica ỉ lev e ls  th a t  vvould e n a b le  a c c u m u la tio n  o ỉ  p a ra c e ta -  
m oT s h e p a to to x ic  m e ta b o li te .
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Porphyria. T h e  D ru g  D a ta b a se  fo r  A c u te  P o ip h y ria , c o m - 
p ile d  b ý  th e  N orvvegian  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d assiC es p a ra c e ta m o l  as 
p ro b a b ly  n o t  p o rp h y rin o g e n ic ;  i t  m a y  b e  u se d  as  a  d ru g  o f 
firs t c h o ic e  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1

1. The Drug Database íor Acute Porphyria. Availabỉe at: http://www. 
drugs-porphyria.org (accessed 11/10/11)

Pregnancy. T h e  ƯK National Teratủlogy lnformation Service 
re c o m m e n d s  th a t  p a ra c e ta m o l m a y  b e  u s e d  in  p re g n a n c y  
ư  a p p ro p r ia te .  A s a  vvhole, animal a n d  e p id em io lo g ica l s tu -  
dies shovv th a t  th e  th e ra p e u tic  u se  o ỉ  p a ra c e ta m o l d u r in g  
p re g n a n c y  d o e s  n o t  in c re a se  th e  r isk  o f  a n  a d v e rse  o u t-  
c o m e .1

A  la rg e  p ro sp e c tiv e  s tu d y  h a s  r e p o r te d  th a t  th e  h e q u e n t  
u se  o í  p a ra c e ta m o l (d e h n e d  as  m o s t  d a y s  o r  d a íỉy  u se )  i n  ỉa te  
p re g n a n c y  (2Ô to  32  vveeks of g e s ta tio n )  m a y  b e  a s s o d a te d  
w ith  a n  in c re a se d  risk  o f  p e rs is te n t  v v h eerin g  in  t h e  in ía n t2 
vvhich m a y  p e rs is t in to  c h ild h o o d ;3 u se  d u r in g  e a rly  
p re g n a n c y  w a s  n o t  a s s o d a te d  w i th  a n  in c re a se d  risk . 
Sev era l r e v ie w s  a n d  m e ta -a n a ly se s  h a v e  c o n s id e re d  th e  l in k  
b e tw e e n  c h ild h o o d  a s th m a  a n d  v v h e e ã n g  a n d  p r e n a ta l  
p a ra c e ta m o l e x p o su re ;4-4 hovvever, vvhile so m e  c o n s id e r  
th a t  t h e r e  m a y  b e  a  lin k , o th e r s  c o n s id e r  t h a t  t h e  d a ta  w e re  
c o n h ic tin g  a n d  e v id e n c e  ỉo r  a  c a u sa l  a s s o d a t io n  is 
in c o n d u s iv e  (see  also  E S ec ts  o n  th e  R e s p h a to ry  T ract, 
p . 11 6 .1 ). F u r th e rm o re ,  t h e  a u th o r s  o f  th e  o rig in a l s tu d y 2 
e m p h a s ise d  th a t  th e  n u m b e r  o f  p r e g n a n t  w o m e n  ta k in g  
h e q u e n t  d o ses  w a s  v e ry  sm all a n d  th e y  r e c o m m e n d e d  th a i  
mỷrequmt p a ra c e ta m o l s h o u ld  r e m a in  th e  a n a lg e s ic  o ỉ 
ch o ice  in  p re g n a n c y .

F o r  r e íe re n c e  to  a  p ossib le  a s s o d a t io n  b e n v e e n  s im p le  
an a lg esics  in d u d m g  p a ra c e ta m o l a n d  c o n g e n ita l  c ry p to rc h -  
id ism , s e e  u n d e r  NSAIDs, p . 107 .2 .

1. Sdalỉi AR, tí aỉ. A revicw oỉ the lỉteraiure on the ettects of 
aceummopheo on pregnancy outcome. Reprod Taxieoi 2010; 30: 495- 
507.

2. shaheen so, tí al. Paraceumol use in pregnancy and wheezỉng in eariy 
childhood. Thorax 2002; 57: 958-63.

3. Shaheen so, tí aỉ. Prenataỉ paracetamoỉ exposure and rỉsk of asthma Xì .d 
elevated immunoglobulin E ỉn childhoođ. ơin Exp AUergy 2005; 35:1 — 
25.

4. SdalU AR, tí aì. Childhood asthma and use during pregnancy >í 
acetamỉn(^)hen: a aítical rcvicw. Reprod Toxicoỉ 2010; 30: 508-19.

5. Etmỉnan M.tía ỉ. Acetaminophen use and the rỉsk oỉ asthma ỉn childrr a 
and aduỉts: a systematíc review and metaanalysỉs. ơiest2009; 136:131*! —
23.

6. Eyers s, tí ai Paracetamol ỉn pregnancy and ỉhe risk of wheezỉng 3 
oữspring: a systemarỉc revỉew and meta-anaỉysỉs. ơiĩĩ Exp Alỉergy 201 ; 
41:482-9.

Renal impairment. C a u tio n  is r e c o m m e n d e d  w h e n  g iv in  ị 
p a ra c e ta m o l  to  p a tie n ts  w i th  re n a l  im p a i r m e n t  P lasm  1 

c o n c e n ư a tio n s  o f p a ra c e ta m o l  a n d  its  g lu c u ro n id e  a n d  s u  ■ 
fa te  c o n ju g a te s  a re  in c re a se d  in  p a tie n ts  vv ith  m o d e r a t : 
r e n a l  ĩa i lu re  a n d  in  p a tie n ts  o n  d ia ly sis .1' 3 I t  h a s  b e e n  sug  ■ 
g e s te d  th a t  p a ra c e ta m o l i ts e ll  m a y  b e  re g e n e ra te d  f ro r  I 
t h e s e  m e ta b o li te s .1-2 H ie re  a re  c o n ũ ia in g  d a ta  o n  w h e th e  • 
t h e  c o n ịu g a te s  o f p a ra c e ta m o l  a c c u m u la te  in  p a tie n ts  WÍL 1 

r e n a l  im p a irm e n t  rec e iv ín g  m u ltip le  d o se s .2-3
1. Prescoti LF, tí a i Paracetamol dỉsposỉtỉon and metabolỉte kỉnetỉcs ỉ , 

patỉems wỉth chronicrenal íailure. EurJCĨin Pharmacol 1989; 36:291-*
2. Martin u, tíaĩ. The dỉspositỉon of paracetamol and the accumulatíon ( r 

its glucuronỉde and suỉphate conjugates durỉng multìplc dosỉng i 
patìems with chrontc renaỉ ỉaiỉure. Eur JCUn Pharmaaí 1991; 41:43-«

3. Martin u, tí ai The đỉsposition of paracetamol and itỉ conịugates durin 
raultíple dosing in patients with end-stage renai íailure maintaỉned or 
haemodìalysỉs. Eur J Cììn Pharmacol 1993; 45: I4I-5.

Interactions
T h e  r is k  o f  p a ra c e ta m o l to x id ty  m ay  b e  in c re a se d  in  p a tie n t: 
r e c e iv in g  o th e r  p o te n tia l ly  h e p a to to x ic  d ru g s o r  d ru g s th a  
in d u c e  l iv e r  m ic ro so m a l e n z y m e s . T h e  a b s o rp tio n  o  
p a ra c e ta m o l  m a y  b e  a c c e le ra te d  b y  d r u g s  su c h  a: 
m e to d o p r a m id e .  E x c re tio n  m a y  b e  a f í e a e d  a n d  p lasm a 
c o n c e n tra t io n s  a lte re d  w h e n  g iv e n  vvith p r o b e n e c id  
C o le s ty ra m in e  re d u c e s  t h e  a b so rp tio n  o f p a ra c e ta m o l ứ 
g iv e n  vvith in  1 h o u r  o f  p a ra c e ta m o l.

R ev iev v s.
ỉ. Toes MJ, tí aỉ. Drug imeractions with paracetamol. Am J Ther 2005; 12: 

56-66.

Antibocterials. T h e  p la s m a -p a ra c e ta m o l c o n c e n ư a tio n s  
c o n s id e re d  a n  in d ic a tio n  fo r  a n tid o te  t t e a tm e n t  (see O v er- 
d o sa g e , p . 116 .2) s h o u ld  b e  h a lv e d  in  p a tie n ts  rece iv in g  
e n z y m e - in d u d n g  d ru g s  s u c h  as rifampidn. S e v e re  h e p a to -  
t o x id ty  a t  th e ra p e u tic  d o se s  o r  m o d e ra te  o v e rd o se s  of 
p a ra c e ta m o l h a s  b e e n  re p o r te d  in  p a tie n ts  re c e iv in g  ừorti- 
azid, a lo n e 1' 3 o r  w i th  o th e r  d ru g s  fo r tu b e rc u lo s is .4

F o r  th e  e ífec ts  o í p a ra c e ta m o l o n  chloramphmicol, see  
p . 2 6 0 .3 .

F o r  r e p o r ts  o f m e ta b o lic  e í íe d s  w h e n  p a ra c e ta m o l is 
g iv e n  w ith  jĩucloxacillin. s e e  u n d e r  A d v e rse  E ữ ects  a n d  
P r e c a u tio n s  of F lu d o x a c il lm , p . 302 .1 .

1. Muiphy R. tí al. Severe acetaminophen toxỉdty in a patient receivỉng 
isoniạoàd. Am btíem Med 1990; 113:799-800.

2. Mouldỉng TS, tí a i Acetaminophen. isoniarid, and hepatic toxỉdty. Ann 
IniemMcd 1991; 114: 431.

3. Crippỉn JS. Acetamỉnophen hepatotoxỉdty: potentiaúon by isonỉarid. 
Am J Gastroenteroỉ ỉ 993; 88: 590-2.

4. Nolan CM. tí al. Hepatotoxidty associated wỉth acetanúnophen usage in 
pađents recdvỉng multíple drug therapy for tuberculosỉs. Chat 1994; 
105: 408-11

Antícooguianlỉ. F o r  t h e  effec ts  o í -p a r a c e ta m o l  o n  o ra l 
a n tic o a g u la n ts , see  u n d e r  W a rfa rin , p .  1530 .2 .

Anlíepileplìcs. T h e  p la s m a -p a ia c e ta m o l  c o n c e n ư a tỉo n s  
c o n s id e re d  a n  in d ic a tio n  fo r  a n tid o te  ơ e a tm e n t  (see  O v er- 
d o sa g e , p . 116 .2 ) s h o u ỉd  b e  h a lv e d  i n  p a tie n ts  rece iv in g  
e n z y m e - in d u d n g  d ru g s  s u c h  as  carbamazepine. phenobarbi- taỉ, phenytoin, o r  primidone.

F o r  t h e  effec ts o f  p a ra c e ta m o l o n  lamoưigint, s e e  p . 5 30 .1 .

Antivirals. F o r  re p o r ts  o f  a d v e rse  e ỉíe c ts  o n  th e  l iv e r  asso - 
d a t e d  w i th  u se  o f  p a ra c e ta m o l  vvith a n tiv ira ỉ  d ru g s, see  
u n d e r  I n te i íe r o n  A lía, p . 9 9 7 .2  a n d  Z id o v u d in e , p . Ỉ0 2 6 .2 .

Probenecid. P re tre a tm e n t  w i th  p r o b é n e d d  c a n  d e a e a s e  
p a ra c e ta m o l  d e a ra n c e  a n d  in c re a se  i ts  p la sm a  haU -U íe.1 
A lth o u g h  u r in a r y  e x c re t io n  o f th e  su U ate  a n d  g lu c u ro n id e  
c o n ju g a te s  o f  p a ra c e ta m o l a re  re d u c e d , th a t  o f  p a ra c e ta -  
m o l is u n c h a n g e d .

1. Kamaỉl F. The effea of probenecid on paraceumoỉ metaboỉỉsm and 
pharxnacokiDedcs. Eur J Clirt Phamacoì 1993; 45: 551-3.

Pharm acokinetìcs
P a ra c e ta m o l is re a d ily  a b so rb e d  í ro m  th e  g a s tro in te s tin a l  
t t a a  a n d  p e a k  p lasm a  c o n c e n tra t io n s  o c c u r  a b o u t  10 to  6 0  
m in u te s  a f te r  o ra l d o se s. P a ra c e ta m o ỉ is d is tr ib u te d  in to  
m o s t  b o d y  tissu es. I t  c ro sse s  th e  p la c e n ta  a n d  is  p re s e n t  in  
b r e a s t  m ilk . P la sm a -p ro te in  b in d in g  is  n e g lig ib le  a t  u s u a ỉ  
th e r a p e u t ic  c o n c e n tra tio n s  b u t  in c re a se s  w i th  ù tc re a sm g  
c o n c e n tra t io n s .  T h e  e lú n in a tio n  h a lf - life  o l p a ra c e ta m o l  
v a rie s  f ro m  a b o u t  1 to  3 h o u rs .

P a ra c e ta m o l is  m e ta b o lis e d  m a in ly  in  t h e  liv e r  a n d  
e x c re te d  in  th e  u r in e  m a in ly  as th e  g lu c u ro n id e  a n d  su lía te  
c o n ju g a te s . Less t h a n  5 %  is e x c re te đ  as u n c h a n g e d

All cross-reíerences refer to entries in Volume A
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p a ra c e ta m o l.  A m in o r  h y đ ro x y la te d  m e ta b o li te  (N -ace ty l-p - 
b e n z o q u in o n e im in e ) ,  is  u s u a lly  p r o d u c e d  in  v e ry  sm all 
a m o u n ts  b y  c y to c h ro m e  P 4 5 0  iso e n z y m e s  (m a in ly  CYP2E1 
a n d  CY P3A 4) in  th e  l iv e r  a n d  k id n e y . I t is u su a lly  d e to x iỄ e d  
b y  c o n ju g a t io n  w i th  g lu ta th io n e  b u t  m a y  a c c u m u la te  a f te r  
p a ra c e ta m o l  o v e rd o sa g e  a n d  c a u se  tís su e  d am ag e . 

R e íe re n c e s .
ỉ. van der Mard CD, tí a i Paracetamol and mettbolỉte phannacoỉđnetics ỉn 

iníants. Eưr J ơin Pharmacoi 2003; 59: 243-5 ỉ.
2. Gregoire N, tí ai. Saíety and pharmacoỉúnetỉcs of paracetamoỉ foUowtng 

ỉnuãvenous administration of 5 g durỉng the first 24 h vvith a 2-g stardng 
dose. Clin Pharmacol Tker 2007; 81: 401-5. 

ỉ . Kumpulainen E. tí aỉ. Paracetamoỉ (acetamỉnophen) penetrates readỉỉy 
ỉnto the cerebrospinal ữuid of children after intravenous admỉnỉstratỉon. 
Ptdiatria lQữĩ; 119: 766-71.

4. Paỉmer GM. ứ ai. LV. acetamỉnophen phannacokỉnetỉcs in neonates 
after multìple doses. Br J Anatsth 2008; 101: 523-30.

5. Lỉukas A. tí al. Pharmacoldnetỉcs oỉ intravenous paracetamoỉ in elderỉy 
patients. ơirt Pharmacokờttí 2011; 50: 121-9.

6. Alỉegaert K, tí al. The pharmacokỉnetỉcs of inưavenous paracetamoỉ in 
neonates: sỉze matters most. Arát Dù ơtiỉẩ 201 ỉ; 96: 575-80.

7. Zuppa AP, tí al. Saỉety and popuỉatíon pharmacokinetỉc analysỉs of 
lnưavenous acetaraỉnophen in neonates, inỉants, children, and 
adoỉescents wỉth pain or fever. J Pediatr Pharmacol Ther 2011; 16:246-6ỉ.

8. Kuỉo K  tí ai Pbarmacoldnedcs of paracetamol and ỉts metabolỉtes in 
vvomen at delỉvery and postpartum. Br J Cỉin Pharmacol 2012. Avaỉỉabỉe 
at: doi:10.ỉ Ỉ11/J.1365-2125.2012.Ỡ4402.X

A b s o r p tio n .  T he  a b s o rp t io n  o í  p a ia c e ta m o l  w as sIow  a n d  
in c o m p le te  in  v e g e ta r ia n  su b je c ts  c o m p a re d  w ith  
n o n - v e g e ta r ia n  s u b je c ts .1

1. Prcscott LF, rt al. Impaired absorption oí paracctamol in vcgctanans. BrJ 
cũn Fkarmaai V>9ỳ. 36: 237-40.

Preparatìons
Proprietary Preparations (details a re  g iven  in  Volum e B)

Single-ingredient Preparations. Arg.: A cetolit' Alikal D olon 
A pracur A ntìfebrilf; A pracur Te AntUebril; Bio Grip-T; Causa- 
lon; D ứox; D oxidolt; F ieb ro lex f; H eb ro lito t; Flash; In m u n o - 
grip T  Caliente; Itedal; M ejoral; N odipừ; N ovo Asat; Para z Mol; 
Parageniol; Paratral; P a rd en ; Plovacal; Q ura  Plus; Taũrol T; 
Taũrol; T erm oừ en; T eư adox; Vick V itapyrena; V idor, AustraL: 
C hem ists O w n Pain 6- Fever; C hildrens Panadol' D ym adon; 
Pebridol; Lemsip; Panadol; Panam ax; P arah ex a lt; Paralgin; Per- 
lalgan; Austrùr. B en -u -ro n ; D uaneo; Grlppostad; M exalen; 
M om en tu m ; P a rak ap to n t; P araspeed t; Períalgan; Trtmedil; Belg.: A lgostase M ono; Croix B lanche M o n ơ t; C urpo lt; Daíal- 
gan; D ocpara t; D olo l-Instanc  D olprone; Lemsip; Panadol; Pe- 
Tam; Perdolan; Períusalgan; Sanicopyrine; Braz.: Acetam il; 
A cetoíen; A nador PRT; A nalgùen ; A natyb Ceíabrina; Cim eghpe 
Bebe; C im egripe-77c Cyíenob Din; Dorfen; D odenol; Dorico; 
Dorsanol; Emsgrip; Fervex; G rip o te n n o n t; Paracen; Paraceơex; 
P araũan; Paralgen; Param ol; P iram in t; Pratium ; Pyrim elt; Son- 
ridor; T e rm o t T ilek in t; T riten; T rùnedal D&F; Tyũen; Tylalgin; 
Tylecetam ol; Tylenob T ylephen; Tylidol; Tyneo; Unigrip; 
Zuplyn; Canad.: A b e n o t Acet; Apap; A rthritis Pain; Artritol; 
Atasol; B enylin  DM-D-E-A Cold an d  Sinus; C hildrens Fever- 
halt; C old a n d  Flu-in-O ne; D ouble S trength  ch ild ren 's  Tem pra; 
Fortolin; In ía n t Tem pra; In ían ts Tylenol; Novo-Gesic; Painaid 
Free; Panadol; P ediaphen; Pediatrix; Procet; Rapid Action; 
Relieí; Tam inol; T a n tap h e n t; Tem pra; Tylenol A rthritis Pain; 
Tylenol M u sd e  Aches & Body Pain; Tylenol; Vỉcks C ustom  
Care B ody Aches: Chile-. Acam ol; Algiaỉin; Cotibin Analgesico 
A ntipiretico; Cotibin C om puesto ; Dolo-Esan; Geniol; Gesidol; 
K itadol' Panadob P anagesiq  Parox M eltab; Rapidob SinHu; 
Supracalm ; Tapsin In ían til; Tapsin Puro  sin  C aỉe inat; Tapsin 
P iưo; T apsin SC; W inasorb; X um adol; Zolben; china: Ai Er 
Xing ( S Í R S ) ;  Ai Sen ( S ỉ í ) ;  AnỴi (3ctâ); Bei Le Xin ( í í S í t ) ;  
B en -u -ro n  B ufferin  ịSM.'?); c h ild ren s  B u h erin  (A
a S Ị R n ? ) ;  Childrens Tylenol ( # Ỉ S # ) ;  Er H e Yi Er Re
A n ( ÍỈD ^ S ) ;  Fan N uo (/L i¥ ); FortoIin In fan t’s Tyle-
nol ( l ĩ i í t t P ® ) ;  Kang Yu D eng Tong ( ỊR ỈS S ìl ) ;  Pa La Xin 
( t t à í ) ;  Panadól Pu Lẹ E r iề&ỉt); sh ị Ning ( ỉ t t ) ;
Snaplets-FR  Su Ting ( jR g );  Tylenol Xing Le
Ning Yi Di Q ing  ( - « » ) ;  Ỹi u  M iao (S Í< J» ) ;  Yi
shaing (St\Si); Cz.: B en -u -ro n ; C alpo lt; D aleron; ẾKert Com- 
fo rtt;  Efferalgan; M edipyrim  M exalen; Panadol; Paralen; 
Param ax Rapid; Param egal; Períalgan; Denm.: Arax; Pamol; 
P a n a m t; Panodil; Paratabs+; Pertalgan; Pinex; Fitt.: Pam ol F; 
Pamol; Panadol; Para-H ot; Para-Suppo; Para-Tabs; Paraceon; 
Param ax; Pertalgan; FrAlgodol; Claradol; Daỉalgan; Daỉalgan- 
hop; D oliprane; D olipranelib; D olipraneoro; Dolko; D o lo tect; 
EUeralgan; Efferalganodis; E x p an d o x t; G eluprane; Panadol; 
P a ra ly o c  Períalgan; S e d a re n e t; Ger.: B en-u -ron ; Captin; Con- 
tac E rk a ltu n g s-T ru n k t; E n e lta t ;  Grippex; G rippostad Heissge- 
trank ; P aed ia lgon t; P a rap a e d t; Perialgan; Sinpro N f; Vivúned 
N; GrA lg o d c  A nadin; Apoteb Biocetam ob Calm odon Cetin- 
ject; D alm inene; D epon M axám um ; D epon Odis; Depon; Dolal; 
Efferalgan; G enspin L onarid  Aplo; Neo-Kalmol; Panadob Pan 
Param ln; Peiĩalgan; protA lgon; Tem pra; T u n e lán ; Tylenob 
Zenol; Hong Kotig: A ce tam o lt; B en-u -ron ; BF-Paradacf; Bioge- 
sic; c h ild re n s  FortoU nf; ch ris tam ol; Cortal ío r c h ild ren ; D ha- 
mol; E uropain ; Panadol; P a rac e tt; P a race ta lt; Parag ram t; Par- 
cem olf; Parm ob P h a rm a d o lt; P rogesic Serimoĩ; sétam ol; 
T lffyt; U ni-Febrin; U n i-P am o lt; Hung.: B en-u-ron; EHeralgan; 
Pebrilin; Grippostad; M exalen; Panadol; Param ax Rapid; Perỉal- 
gan; R ub o p h en ; India■ A -125; A ddo& ex; A lcodn; Algina; 
Alice; A nam ol; A nthol; Asim ob B abygesíc  B actpan Bam biti 
Kid; B epam ol; CalpoL' Cem ol; Cetanil; Cetoíéb; CoíamoL' Copa- 
nat; C ro d n ; Cropara; D isprin P arace tam o lt; D oliprane; Dolko; 
Dolo; D olodart; D olopar; Essm ob E u p y riq  Ezeepara; F-Nil; Fas- 
tpara; Febrex; Pebridol; Pebrinil; Penace; Penil; Fep; Fepam ob

Fepanib Fevasún; Flupara; Genm ole; Hidol; Histacold; Hitem- 
MD; Hitz; Ibum ax; ISmol; Iníadib J a g d n f;  Jun im ol; Kelvm; 
Lanol; Lit-King; Lotemp; Low-Deg; Lupipara; M alidens; M edo- 
mol; M e ta d n ; M etalgin; M ino; Mol; M ortrin; N anno ; NBace-P; 
Neom ol; NoSva; Orimol; Oyup; P-125; P-37; PacimoL' Pamol; 
Panact: Parabig; Paracetanal; Paradn; Paradp; Parafizz; Paraíort; 
Parage; Paraglow ; Paral; ParalUe; Param eten  Parasym ; Paratel; 
P a raã n e ; PF Drops; Pyrexon; Pyrigesiq u ltrag in ; Indon.: A íeb- 
r in f ;  A lpham ol; B ỉogesiq Bodrex Fortef; B odrexin  D em am; 
Calapolỷ; C ontratem p; C upanol' D apyrin ị; D um in; E ipham ol' 
FarmadoI; Fevrin; G ra tad o n t; Gunacetaỷ; Ikacetam ol; Itam ol; 
Kamolas; Lanam ol; M aganob M oretiq  N aprex’ Nasam ol; Nufa- 
dol; O ttopan; Pam ol; Panadol Extra; Panadol; P a raceto lt; Prax- 
ion; Progesiq P ropyre tiq  Pyrex;' Pyrexin: Pyridol; Sanm ol; 
S u m agesich  T em pra; T erm orex t; T tưpan; X epam ol; / r i :  
A nad in  Parace tam o lt; Calpol; Disprolỷ; Dolílash; Hedex; 
Lemsip C h ild ren 's  Cold R e lie ít; M edinob P anadol' Panagram  
M ax; Paralieb Paralink; Paiapaed; Paratabs; Perialgan; Rứna- 
d o lf; Tipol; Israel: Abrol; A brolec Acamol; Acamoli; A ldolort; 
A vcam ob AvcamoU; D exam ol Kid; D exam ob M accabimol; 
Novimol; Panadol; Paracet; Param ob Períalgan; R okam ob Sen- 
samol; Supram ol; VimoUt; ItaL: Acetamol; Adoleb Babyrinolo 
Feb Dob Eữeralgan; Liatamolo; M inoten; NormaAu; Panadob 
Períalgan: Piros; Sanipirina; Tachipinna; Term ob Malaysia-. 
A rỉen; A vadob Biogesict; DhamoL Hoemal; Panadob Parafizz: 
P anam ol: Poro; Rapidol; Remedol; Tempol; U pham ol; Mac.: 
A batem ; A c-Fastf; Acetaíen; Acetií; Alpừex; A m olgen; Ana- 
Iphen; A n d o x t; Antidol; Bioíeq C alinofenf; Coriver: Datril; 
D isnúíen; D olgan Flashf; Doluvltal; Dolvứan; Facetob Farpik; 
F en id a lf ; FU anq Frilen; Icetazol; In ía lg inat; M agnidol-Plus; 
M q o ra l A cd-Rapido; M ejoral; M ejoialito; M inoten; Neodob 
N ordinet IníantiL' N otem ; Panoten; Pharm acen; P iralgina 6S0f; 
Piralgina; Piralyn; Pirem ol; P red íen ; Prosedab Q uitadol; 
R esS n t; Sedalito; S inedo lt; Soltadol; Sons P ira t  Taũrob Tem p- 
eral; T e m p ừ e t; T em pofinf; Tempra; Tem prin; Tem zzard; Tyle- 
nol; Tylex; u lpafie; W inasorbf; Neth.: Daro; D em ocyl; Hedex; 
M o m e n tu m t; Panadol: Perfalgan+: Sinaspril-Paracetam ol; Tyle- 
nol; Vicks Paracetam ol: Norw.: Pamol; Panodil; Paracet; Períal- 
gan; Pinex; NZ: Lemsip Cold & Flu OriginaL Cold & F lu  Max; 
P a d m o lt; Pam ol; Panadol; Pacacare; Parapaed; Perialgan; Phi- lipp.: Acet; A cetadol: A eknib Alvedon; A naseran; Baropyrine; 
B iogesiq B iopain: B ioretiq  Calpol; Clocephen; c lox ina ; C orgiq 
C ro d n t;  D etram ol; Dolexpel; Dolonil; Febrinil; G en d o lt: 
G eran; Giíaril P; Kiddilets; Lexalgin; M edgenol; M yrem ob 
N apalgin; N apran; Naprex; Nektolỷ; N eo-K iddieletst; Nordex; 
O pigesiq Para-4-Kids; Para-IV; P a rac e t Parvid; Poro; PRC; 
Rapidol; Rexidol; R iben Rongesiq  Saridon; Selegesiq Sinom ol; 
Tem pain; Tem pcaire; Tem pra; Teramol; Tylenob U ltragesiq  Zes- 
tagesic; Z ydinolf; PoL: A cenob Apap; Calpol; Codipar; E ííeral- 
gan; Gem ipar: Grippostad; N ovo-G esict; Panadol; Perialgan; 
T azam olt: Port.: A nti-G ripe A sdepius; A tralidon; B e lu ro n t; 
B en-u-ron; Bisolgript; C etob Coíedron; Daỉalgan; EHeralgan; 
P ebrido t GelocatU; H u b ert: K atagript; Kelin+; Lisopan; M olpir- 
eos: Neogrip; O lp ira t; Panadol; Panasorbe; Pan tado loq  Parace- 
tol; Param olan; Paisel; Peiíalgan; Singrips; Supoíen; Takipiiina; 
Tylenob X um adol; Rus.: Apap (Anan); Calpol (Kaanoa); Ceỉecon 
D (ựeộeKOH JỊ); D aleron (^uiepoH); Dolomol ỰỊoJioMOJi)t; E ííer- 
algan (3<{iịepanraH); Flutabs (<t>jnơraổc); Panadol (riaHaaoa); Per- 
ỉalgan (ĩlqxịiaiiran); Strim ol (CipHMon); SJÍfr.: Actamol: 
A n ad in -3 t; A nta lg iq  B runam ol; Calpol; DoloroL' D ynadol; 
Em paped; E n ta lg ic  Fevam ob Peverpain; Gencetam oL Go-Pain 
P; M ed p ram o lt; M icro-G esiq Napam ol; P a d m o lt;  Painam ol; 
Painblok; P ainogesiq  Panado; Paracet; Paradcoỷ; Param ed; 
Parapane; Perỉalgan: P ro lie t Pyradolỷ; Pyralen; Tylenol; Vari- 
pan; W inpain; Singapore. Acet; A lcetamol; Biogesiq Calpol; 
Cetam ol; C h ildrens PanadoL' DhamoU Dolo; D ouble Parrot 
Brand; Pam ilin; Fepril; Hoem al; Kam e; Lemsip Cold & F lu  Head 
Cold; M ei-M ei C h ildren’s Feven Napa; Pacemol; Panadol; Pana- 
mol: Param oI-F; Paratab; Parcemol; Parmol; Paximol; Poro; 
Progesiq Rapidol; Rem edol; Senkon Ju n io r  F even  Setam ol; 
S u n n y  Fev ec  Tylenol; U pham ol; Spain: Acecat; A certo lt; Ala- 
dor; Antidol; Apiredol; A pừetal; C upanol; D aía lgant; D olgesict: 
Dolocatil; D olostop; D uorolỷ; Eíetam ol; E ỉỉeralgan; Febrectab 
Frenagialf; Gelocatil; Nupetdol: O a o m o lt;  Panadol; ParaAude- 
ten; Períalgan; R esolvebohm ; S inm olt; Takipirina; Talgo; Ter- 
m algin; T erm ocatilt; Tylenolỷ; Unebril; X um adol; Swed.: 
A lvedon; Pam ol; Panodil; Paracuc Perialgan; Pinex; Reliv; SwiK.: Acetalgin; A n hro lu r; Becetam ol; B en-u -ron ; C ontre- 
D ouleurs P; D aỉalgan; D ololun D olpronet; In ũ u b en e  N: Kafaf; 
Panadol Extend; Panadol: Para-schm erzf; Pedalgan; Treupel 
Dolo Paracetam ol; TreuphadoI+; Tylenol: Zolben; Thai.: A-Mol; 
Aceta-P; Aceta; A cetasil Algogen; Ampol; Angela; A ntispa Plus; 
Aoricet; Aspamol; Asum ol; Bakamol; Biogesict; Calpol; Cemol; 
Cetamol: Cetapol: Cetta; Codamol; Cotemp; Dagaỷ; D enam ol' 
D epyret; D iam ol; Faron; Fenn-t-; Foramol; Icolid plus; KB Gin; 
Klt; Lotem p; M -A ceta; M ym ol; M ypara; Nasa; N ew -um ; New- 
tol; Pamol; Panadol; Para-G f; Para; Paracap; Paracet; Paragin; 
Param an; P aram ed; Param ol TP; Param ol; Paranal-L f; P a ran a lt; 
Parano; Paranol; Parapro; Parat; P arato lt; Parcetỷ; Pardoru Par- 
tam ol; Pat; Patum ; Pemol; Poro; Pyracon; Pyrim ed; Ram ob Sae- 
begin; S a len o lt; Sara; S inogesiq S om agin t; St L uke's  P even  
Tem nol; T em pra; Thoho; TM  G int; Totam ob T u m d it; Tylenol 
A rthritis Pain; Tylenol; Tymol- Typanol; U nieda Para-J; 
U n icap t; U nim ol; U race tt; Vemol- Vetamol; Vikool; X ebramol; Turk.: A -Peq Asom al; Babinoks; B erko-Setam ob Calpob Der- 
m an ; D urapan; E Seralgan; Efpa; Ekosetol; G eralgine-P; Gripin; 
K ataprin; M edaset; M inaíen ; M inoset; Noralỷ; Panadob Para- 
Nox; Paracet; Paradine; Parasedob Parcetob P a io t  Parom a; Ped- 
ipar; Pedalgan ; pharm adol; Piroíen; Polm oỉen; Sedalon; Seska- 
m ob Setam ol; Sifenol‘ Tam ob Tempo; Teim acet; Term algine; 
Tylol; V ennidon; Volpan; Zaldaks; UAE: A dob UK: A bdine

Cold Relieí; A lvedon; Anadin Paracetamol; Boots Pain Relieỉ 
Suspension 6 Years plus; Calpol; Disprol; Pennings Childrens 
Cooling Povvdeis; G alpam ob Hedex; Intadrops; M andanol; 
M edinol; M irado lt; Obimol; Paldesiq Panadol; Panaleve; 
Paracets; P a rad ean  Parapaed; Perỉalgaa ' Saừone; ukr.: Ceỉecon 
D (ựeệeicoH TỊ); D aleron  Cold 3 (T(anepoH Kojia 3); E&eralgan 
(SiịiộepaaraH); G lycodin (rjriioflHH)t; Iniulgan (ỈỈHỘyaraH); Mili- 
s ta n  For ch lld ren  (MÌKHCiaa Tbmrată); Panadol (nàHaaon); 
Rapidol (Parmnon); USA: Acephen; Àceta; Apacet; Apap; 
A phen; Apraỷ; A rthritis  Pain Form ula Aspirìn Free; Aspirin 
Free A nadn ; Aspirín Free Pain R eliet BetaTemp; Brom o Selt- 
ze rf ; Childrens M apap; Com trex M axim um  Strength Sore 
Throat; Dolono; Feveralb Genapap; G enebst; Halenol; In ỉan- 
taire; Liquiprin; M apap; M aranox; Nortem p; OBrmev; Ora- 
phen-PD ; Panadob Panitone; Pharbetob Redutem p; Ridenol; 
Silapap; Tempra; T riam inic In fan t's  Fever R educer/ Pain  Relie- 
ver; Tylenol Sore T h ro a t D ay ttoe; Tylenob UN-Aspirin; Uni- 
Ace; Venez.: A cetaíen; Acetaliỉ; A cevat A gurin; Alivax; Ami- 
fen; Anantý; Apiret; Apyrene; Atam eb Brexin; Paracor; Tachi- 
pirin ; Tem pra; Tylenol; Tylex; Vestax.

Muhi-ingradient Preparaiions. N um erous preparations are listed 
in V o lu m e B .

Pharmacopoeial Praporahons
BP 2014: Co-codam ol Capsules; Co-codamot Tablets; Co- 
dydram ol Tablets; C o-proxam ol Tablets; Dispersible Paracetam ol 
Tablets; EServescent Co-codam ol Tablets; Eỉỉervescent Paraceta- 
m ol Tablets; Paediatric  Paracetam ol Oral Solution; Paediatric 
Paracetam ol Oral Suspensỉon; Paracetam ol a n d  CaSeine Tablets; 
Paracetam ol Capsules; Parácetam ol Oral Suspension; Paraceta- 
m ol Suppositories; Paracetam ol Tablets; ParacetamoL Codeine 
Phosphãte an d  C aữ eine  Capsules; ParacetamoL Codeine Phos- 
p h a te  and  Ca&eine Tablets; Soluble Paracetam ol and  Caữeine 
Tablets; Soluble Paracetam ol Tablets;
U SP 36: A cetam inophen and  Aspirin Tablets; A cetam inophen 
a n d  CaSeine Tablets; A cetam inophen and  Codeine Phosphate 
Capsules; A cetarainophen and  Codeine Phosphate Oral Solution; 
A cẽtam inophen a n d  Codeine Phosphate Oral Suspension; 
A cetam lnophen a n d  Codeine Phosphate Tablets; Acetam lno- 
p h e n  and  D iphenhyd iam ine  C itrate Tablets; A cetam inophen and  
Pseudoephedrine H ydrochloride Tablets; A cetam inophen and  
Tram adol H ydroch lo ride '  Tablets; A cetam inophen Capsules; 
A cetam ỉnophen E xtended-Release Tablets; A cetam inophen ỉo r 
E ữ ervesctn t Oral Solutìon; A cetam ỉnophen Oral Soludon; 
A cetam inophen O ral Suspensiom  A cetam inophen Suppositories; 
A cetam inophen Tablets; A cetam inophen, Aspirin, and  Caữeine 
Tablets; A cetam inophen . C hlo rphen lram ine  M aleate, a n d  
D ex tro m eth o ip h an  H ydrobrom ide Tablets; A cetam inophen, 
D exơ om ethorphan  'H ydrobrom ide, Doxylam ine Sucdnate , an d  
Pscudoephedrine H ydrochỉoride Oral Solutíoru A cetam inophen. 
D iphenhydnun ine  H ydrochloride, and  Pseudoephedrine Hydro- 
chloride Tablets; B utalbital. A cetam inophen. and  CaSeine 
Capsules; Butalbital, A cetam inophen, and  CaHelne Tablets; 
H ydrocodone B itartra te  and  A cetam inophen Tablets; Isom eth- 
e p te n e  M ucate, D ỉchloraIphenazone, and  A cetam inophen  
Capsules; ỡ lcỹcodone a n d  A cetam lnophen Capsules; O xycodone 
and>'Acetam inophén Tablets; P ropoxyphene H ydrochloride a n d  
A cetam inophen Tablets; P ropoxyphene Napsylate a n d  Acetaìhi- 
n o p h e n  Tablets; T ram adol Hydrochloride and  A cetam inophen 
O ral Suspension.

Parecoxib Sodium IBANM. USAN, riNNMi

Natni Parecoxibum; Parecoxib sódico; Parécoxib Sodique; 
SC-69124A; HaTpníi ílapeKOKCMÕ. 
W-ílp-(5-Methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl}pro- 
pionamide sodium:
Cl9H,7N2Na04S=392.4
C4S —  198470-84-7 (pãrecoxib); 197502-82-2 (parecoxib 
sodium).
ATC —  M01AH04.
ATC Vet —  QM01AH04.
UNII —  EB87433V6F. . .

Incompatíbitity. P a rec o x ib  s o d iu m  sh o u ld  n o t  b e  m ix e d  
w ith  P ro d u c ts  o th e r  t h a n  th o se  re c o m m e n d e d  in  lic e n sed  
p ro d u c t  i n ío r m a t io n  (see Uses a n d  A d m in ỉs tra tio n , 
b e lo w ). I n  p a r t ic u la r ,  th e  u s e  o f g lu co se  5%  in  .la c ta ted  
R in g e d s  so lu tìo n  w ill  cause  p a re c o x ib  to  p r e d p i ta te .  P a re -  
c o x ib  sh o u ld  a lso  n o t  b e  g iv e n  in  th e  sa m e  sy ringe  as  
op io id s . T h e  u se  o f  s te r íle  w a te r  fo r in je c tio n  is n o t  reco m - 
m e n d e d  as th e  r e s u l tin g  s o lu tio n  is n o t  iso to n ic .

Uses and Administration
P arec o x ib  is a n  N SA ID  (p. 102 .3 ) re p o r te d  to  b e  a  se lec tive  
in h ib i to r  o f  c y d o -o x y g e n a se -2  (CO X -2). I t  is a  p ro đ ru g  o í  
v a ỉd e c o x ib  (p . 1 4 1 .3 )  a n d  is u se d  fo r  th e  sh o r t - te rm  
ơ e a tm e n t  o f  p o s to p e ra tiv e  p a in  in  p a d e n ts  ag e d  18 y e a rs  
a n d  o v er. P a rec o x ib  is  g iy en  as  th e  so d iu m  sa lt a lth o u g h  
d o se s  a re  e x p re s se d  as t h e  base; 4 2 .4  m g  o f p a re c o x ib  
s o d iu m  is e q u iv a le n t  to  a b o u t  4 0  m g  o f  p a re c o x ib . T h e  
r e c o m m e n d e d  d o s e  is 4 0  m g  g iv ẹn  b y  in tra v e n o u s  o r  s lo w  
in ơ a m u s c u la r  in ịe c tìo n ;  th is  m a y  b e  fo Ilow eđ  b y  20  o r  
4 0  m g  e v e ry  6  to  12  h o u rs  a s  re q u ừ e d . T h e  m a x im u m  daily  
d o se  is 8 0  m g . E ld e rly  p a tie n ts  v rá g h in g  less t h a n  50 k g  
s h o u ld  b e g ln  t te a tm e n t  w ith  h a lf  th e  u s u a l  dose , r e p e a te d  to

The Symbol t  denotes a preparation no longer actively marketed



120 Analgesics Antỉ-iníìammatory Drugs and Antipyretics

a  m a x im u m  o f 4 0  m g  d a ily . D oses m a y  n e e d  to  b e  re d u c e d  in  
h e p a tic  im p a i im e n t ,  se e  b e lo w .

P a re c o x lb  s h o u ld  b e  re c o n s t iru te d  w ith  e i th e r  s o d iu m  
c h lo r id e  0 :9 % , g lu co se  5 % , o r  so d iu m  c h lo r id e  0 .4 5 %  w ith  
g lu cò se  5 % ; n o  o th e r  so lv e n ts  a re  r e c o m m e n d e d  ỉn  Iicen sed  
p r o d ú c t  in ỉo rm a t io n . In  a d d ỉt io n  th e  re c o n s t itu te d  s o lu tio n  
m a y  o n ly  b e  ừ ỹ e c te d  in to  in tra v e n o u s  l in e s  d e lỉv e rin g  
so d iu m  c h lo r id e  0 .9 % , g lu c o se  5 % , s o d iu m  c h lo rid e  0 .4 5 %  
w ith  g lu co se  5 % , o r  la c ta te d  R ingei^s s o lu tio n . (S e e p . 119 .3  
fo r  d e ta ils  o n  in co m p a tib ilitie s .)

R e íe re n c e s .
1. Cbeer SM, Goa KL. Parecoxỉb (parecoxỉb sođiurn). Drvgs2001; 61:1 ỉ 33- 

41.
2. Amibile CM, Spcncer AP. Parecoxỉb for parcnteral anaỉgesỉa ỉn 

postsurgỉcaỉ patients. Arttt Pharmacother 2004; 38: 882-6.
3. Mehỉỉsdi DR, ei a l The analgesic efflcacy oí ỉntramuscuỉar parecoxỉb 

sodỉum in postoperatỉve denul paỉn. J Am Dent Assoc 2004; 139: 1578- 
90.

4. Maỉan TP, et đì. The cydooxygena$e-2»specỉfic Inhibitor parecoxỉb 
sodỉum ìs as eỉiectìve as 12 mg of morphine admỉnistered 
ỉntramuscuUriy for treating pain after gynecologỉc laparotomy surgery. 
Anesth Anaìg 2005; 100: 454-60.

5. Beaussier M, et aỉ. A randomized. double-blind comparison betvveen 
parecoxỉb sođỉum and propacetamol íor parenteral posioperative 
analgesỉa after ỉnguinaỉ hemia repair in adult paiients. Anesth Anaỉg 
2005; 100: 1309-15.

6. Sindhvananda w , et ai. Parecoxìb versus tramadol ĩor post- 
appendeaomy pain. J Med Assoc Thai 2005; 88: 1557-62.

7. Gajraj NM. COX-2 inhibiiors celecoxib and parecoxỉb: valuabỉe optíons 
íor postoperatỉve pain managemenL Curr Tap Med Chem 2007; 7:235-49.

8. Lloỹd R, et ai. Incravenoũỉ or ỉntramusailar parecoxỉb íor acure 
postoperatỉve pain ừì adults. Avaílable ỉn The Cochrane Database of 
Systematic Revỉews; Issue 2. Chichener John WUey; 2009 (accessed 
21/09/09).

Administration in hepotic impairment. L icensed  p ro d u c t 
in ío n n a t io n  in  th e  UK  S ta tes  th a t  n o  do sag e  a d ịu s tm e n t is 
g e n e ra lly  n e c e s s a ry  fo r  p a re c o x ib  in  p a tie n ts  vvith mild 
h e p a tic  im p a irm e n t  (C h ild -P u g h  sc o re  5 o r  6) a n d  fo r  
th o s e  w i th  modcrati i m p a in n e n t  (C h ild -P u g h  sco re  7  to  9) 
p a re c o x ib  s h o u ld  b e  g iv e n  a t  h a lf  th e  u s u a l  do se  (see  
p . 11 9 .3 ), r e p e a te d  to  a  m a x im u m  d o se  o !  4 0 m g  d a ily . 
U se  in  p a tie n ts  w i th  scverc im p a irm e n t  (C h ild -P u g h  sco re  
10 a n d  o v e r)  is n o t  r e c o m m e n d e d  as  th e r e  is n o  d in íc a l  
e x p e rie n c e  in  s u c h  p a tie n ts .

Adverse Effeđs, Treatment, and Precơutions
A s fo r  N SA ID s in  g e n e ra l, p .  104 .3 .

H y p e rse n s itiv ity  re a c tio n s , in d u d in g  a n a p h y la á s  a n d  
a n g io e d e m a  a n d  se rio u s  s k in  re a c tio n s , h a v e  b e e n  re p o r te d  
w ith  v a ld e c o x ib  a n d  m a y  th e r e ío r e  o c c u r w ith  p a reco x ib , a  
p ro d ru g  o f v a ld e c o x ib  (se e  a lso  E ttec ts  o n  th e  Skin , 
p . 1 4 1 .3 ). P a rec o x ib  s h o u ld  b e  s to p p e d  a t  t h e  first s igns o f 
h y p e ise n s it lv ity . S o m e o f  th e s e  rea c tio n s  o c c u rre d  in  
p a tie n ts ' w i th  a  h is to ry  o f a lle rg ic  re a c tio n s  to  su lỉo n a m id e s  
a n d  th e  u s e  o f  p a re c o x ib  is c o n tra - in d ic a te d  in  su c h  p a tie n ts . 
(F o r d isc u ss io n  o f  c ro s s - re a c tiv ity  in  su lỉo n a m id e s  a n d  su lía  
d r u g s  se e  H y p e r s e n s i t iv i ty  u n d e r  S u lfa m e th o x a z o le ,  
p . 367 .3 .)

P a rec o x ib  s h o u ld  b e  a v o id e d  in  p a tíe n ts  w i th  se v ere  
h e p a tìc  im p a irm e n t  (C h ild -P u g h  sco re  o f 10 o r  m o re ) , 
in íla m m a to ry  b o w e l d ise a se , a n d  m o d e ra te  to  s ev ere  h e a r t  
ía i lu re  (NYHA d a s s  n  to  IV ). I t  s h o u ld  n o t  b e  u se d  in  p a tíe n ts  
w i th  isc h a e m ic  h e a n  d ise a se , p e r ip h e ra l  a r te r ia l  disease , o r  
c e re b ro v a sc u la r  d isease . I t  s h o u ld  a lso  n o t  b e  u se d  a ỉte r  
c o ro n a ry  a r te ry  b y p a ss  g r a ỉ t  s u rg e ry  as  th e r e  m a y  b e  a n  
in c re a se d  r isk  o f  a d v e rse  e tíe c ts  su  c h  as  m y o ca rd ia l 
in ía rc tio n , d e e p -v e in  th ro m b o s is , p u lm o n a r y  em b o lism , 
s tro k e , r e n a l  im p a irm e n t,  d e e p  sư rg ica l in íe c tio n s , a n d  
s te m a l  w o u n d  c o m p b c a tìo n s . T his m a y  a p p ly  e s p e đ a lly  to  
o b e se  p a tie n ts  o r  th o se  w i th  a h is to ry  o f  c e re b ro v a sc u la r  
d isease . P a re c o x ib  s h o u ld  b e  u s e d  w i th  c a u tío n  in  p a tie n ts  
vvith s ig n if ic a n t r is k  fac to rs  f o r  c a rd io v a sc u la r  d ỉsease  su  c h  
as h y p e r te n s io n , h y p e rlip id a e m ia ,  a n d  d ỉab e te s  m ellitu s . 
C a u tio n  is a lso  re c o m m e n d e d  w h e n  u s in g  p a re c o x ib  in  
d e h y d ra te d  p a tie n ts ;  r e h y d r a t io n  m a y  b e  ad v isab le  b e fo re  
g iv in g  p a re c o x ib . P a tie n ts  w i th  se v e re  r e n a l  im p a in n e n t  
(c re a tin in e  d e a ra n c e  less  t h a n  3 0 m L /m in )  o r  th o se  w h o  
m a y  b e  p re d isp o se d  to  f lu id  r e te n tio n  s h o u ld  b e  s ta r te d  a t 
t h e  lovvest re c o m m e n d e d  d o se  a n d  re n a l  h m c t io n  d o s e ly  
m o n ito re d .

Effects on the cardiovoscular System. T h e re  h a v e  b e e n  
c o n c e m s  a b o u t  t h e  a d v e rse  c a rd io v a sc u la r  e ífec ts  o f se lec- 
t iv e  c y d o -o x y g e n a s e -2  (C O X -2) in h ib ito ts  a f te r  th e  g e n e r-  
a l w o r ld w id e  w ith d ra w a l  o f  ro íe c o x ib  (see  p . 128 .3 ). T h ẹ  
s h o r t - te n n  u s e  o f  p a re c o x ib  a f te r  c o ro n a ry  a r te ry  bypass  
g ra ít  su rg e ry  h a s  b e e n  a s s o ô a te d  vvith a n  in c re a se đ  risk  o f 
a d v e rse  e ữ e c ts  su c h  as  m y o c a rd ia l  in ỉa rc tio n , d e e p -v e in  
th ro m b o s is , p u lm o n a r y  e m b o lism , a n d  s tro k e .1 W h e n  
c o m p a re d  w i th  p a tie n ts  in  t h e  p la c e b o  g ro u p , th e  risk  o f 
s u c h  e fiec ts  w a s  a lm o s t 4  t im e s  g re a te r  in  th o se  g iv en  
in tra v e n o u s  p a re c o x ib  fo r  3 d a y s  ío llovveđ b y  o ra l v a ld e -  
c o x ib  fo r  t h e  n e x t  7  days.

F o r  d isc u ss io n  a n d  a d v ic e  o n  th e  u se  o f  se lẹc tiv e  CO X-2 
in h ib ito rs  in  p a tie n ts  w ith  c a rd io v a sc u la r  o r  c e re b ro v a sc u la r  
d isease , see  u n d e r  C e leco x ib , p .  37 .3 .

ỉ. Nussmeỉer NA, et al. Complicatìons of ihe COX-2 inhỉbitors parecoxỉb 
and valdecoxib aỉter airdỉac surgery. NEngUMed 2005; 352: 1081-91.

Effects o n  t h e  g a s tr o in te s tin a l  t r a c t .  I t  is g e n e ra lly  
a c ce p te d  th a t  th e  in h ib i t ìo n  o f  c y d o -o x y g e n a s e -1  (CO X -1) 
p lay s  a  ro le  i n  t h e  a d v e rse  g a s tro in te s tin a l  e íle c ts  o f  th e  
NSA ID s, a n d  th a t  t h e  se le c tiv e  in h ib i t ió n  o f  t h e  o th e r  iso - 
ío rm , C O X -2, b y  N SA ID s s u c h  as  p a re c o x ib  m a y  c a u se  less 
g a s ư o to x id ty  t h a n  t h a t  s e e n  w ith  t h e  n o n -se le c tiv e  in h ib i-  
t io n  o f  th e  t r a d i t io n a l  NSA ID s. H o w e v e r, lic e n se d  p ro d u c t  
in ỉo rm a t io n  re p o r ts  t h a t  u p p e r  g a s tro in te s tin a l  p e rio ra tio n , 
u lc e ra tio n , a n d  b le e d s  h a v e  o c c u rre d  vvith p a re c o x ib  ơ e a t-  
m e n t  a n d  th e r e ío r e  i t  s h o u ld  b e  u s e d  w i th  c a u tio n  in  
p a tỉe n ts  w i th  a  h is to ry  o f  su  c h  e v e n ts .

E ffe d s  o n  t h e  Id d n e y s .  In c re a s in g  e v ìd e n c e  o ỉ  th e  r e n a l  
to x id ty  o f t h e  s e le c tiv e  c y d o -o x y g e n a s e -2  (CO X -2) in h i-  
b ito rs  su c h  a s  p a re c o x ib  su g g ests  t h a t  s u c h  N SA lD s a p p e a r  
to  h a v e  effec ts o n  re n a l  lu n c t io n  s im ila r  to  th o se  o f  th e  
n o n -se le c tiv e  N SA ID s (see  p . 10 6 .2 ).

U p  to  J u n e  2 0 0 4 , t h e  A u s tra lia n  A d v e rse  D ru g  R eac tio n s  
A dv iso ry  C o m m itte e  h a d  rec e iv e d  2 0  re p o r ts  o f a d v e rse  
r e a c t io n s  a s s o d a t e d  w i th  p a r e c o x ib .1 O f th e s e ,  13 
m e n t ío n e d  r e n a l  im p a irm e n t  w i th  ra is e d  c re a tin in e  leve ls  
a n d /o r  o lig u ria ; a c u te  re n a l ía i lu re  w a s  re p o r te d  in  4  o f th e  
13 cases  a n d  m u ltip le  d o se s  o f p a re c o x ib  h a d  b e e n  g iv en  in  6 
cases. ( In  A u s tra lia . p a re c o x ib  w a s  a p p ro v e d  fo r s in g le -d o se  
u se  o n ly  b e c a u s e  o f  sa íe ty  c o n c e m s  a b o u t  m u ltip le  doses.)

1. Adverse Drug Reaciỉons Advìsory Commiuee (ADRAC). Parecoxỉb—one 
shot only. Aust Advtne Drug Reaơ Buỉl 2004; 23:10-1 ỉ . Also ểvaílablc at: 
http://www.tga.gov.au/adr/aadrb/aadr0406.pdf (accessed 08/11/07)

P o r p h y r ia .  T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y rìa , c o m - 
p iled  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ơ e  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  Svveden. c lass ihes  p a re c o x ib  as possi- 
b ly  p o r p h y rin o g e n ic ;  í t  s h o u ỉd  b e  u se d  o n ly  w h e n  n o  sa íe r  
a lte rn a tiv e  is a v a ila b le  a n d  p re c a u t io n s  s h o u ld  b e  co n sid - 
e red  in  v u ln e ra b le  p a tie n ts .1

1. The Drug Database for Acute Porphyria. Avatlable at: http://www. 
dnjgs-porphyria.org (accessed 23/10/11)

Interactions
F or in te ra c t io n s  a s s o d a te d  vvith NSAEDs, see  p . 107.3.

P a rec o x ib  is ra p id ly  h y d ro ly se d  to  its  a c tiv e  m e ta b o lite , 
v a ld e c o x ib ; t h e  m e ta b o lis m  o f  v a ld e c o x ib  is m a in ly  
m e d ia te d  b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e s  CYP3A4 
a n d  CY P2C9. C o n s e q u e n d y , c a u tio n  is r e c o m m e n d e d  w h e n  
u s in g  p a re c o x ib  w ith  in h ib i to r s  o f s u c h  iso en zy m es. 
L icen sed  p ro d u c t  in ỉo rm a t ìo n  a d v ises  t h a t  th e  do se  o f 
p a re c o x ib  s h o u ld  b e  re d u c e d  if g iv en  vvith  f lu co n azo le . a  
CYP2C9 in h ib i to n  h o w e v e r ,  d o se  a d ju s tm e n t  o f p a re c o x ib  is 
n o t  g e n e ra lly  n e c e s s a ty  w h e n  g iv in g  w ith  k e to c o n a z o le , a  
CY P3A4 in h ib ito r , d e sp ite  in c re a se d  p lasm a  c o n c e n tra tio n s  
o f v a ld e c o x ib . T h e  e ữ e c ts  o f e n z y m e  in d u c e rs  s u c h  as 
c a ib a m a z e p in e , d e x a m e th a s o n e . p h e n y to in ,  a n d  r if a m p id n  
h a v e  n o t  b e e n  s tu d ie d ; th e o re tic a lly , t h e  m eta b o lism  of 
v a ld e c o x ib  m a y  b e  in c ie a se d  b y  th e s e  d ru g s.

V a ldecox ib  h a s  b e e n  n o te d  to  in c re a se  t h e  p lasm a  levels 
o f d e x tr o m e th o r p h a n ,  a  CYP2D6 s u b s ư a te ,  a n d  th e re ío re  
c a u ú o n  is re c o m m e n d e d  w h e n  g iv in g  p a re c o x ib  w ith  d rugs 
th a t  a re  m e ta b o lis e d  Via CYP2D6 a n d  th a t  h a v e  a na rrovv  
th e ra p e u tic  in d e x . S u c h  d ru g s  i n d u d e  U ecain ide , m e to p ro -  
lo l  a n d  p r o p a íe n o n e .  V a ld eco x ib  m a y  a lso  a f f e a  th e  p lasm a  
levels o f d ru g s  t h a t  a re  m e ta b o lis e d  Via CY P2C19: a n  
in c re a se  in  th e  p la sm a  leve ls  o f  o m e p ra z o le  w a s  se e n  in  
p a tie n ts  u s in g  v a ld e c o x ib .

Pharmacolânetics
O n in tr a v e n o u s  o r  in tr a m u s c u ỉa r  in je c tio n , p a re c o x ib  is 
rap id ly  h y d ro ly s e d  in  t h e  liv e r  to  its  a c tiv e  m e ta b o li te , 
v a ld eco x ib , a n d  p ro p io n ic  a d d ;  t h e  p la s m a  h aU -h íe  oỉ 
p a re c o x ib  is a b o u t  2 2  m in u te s .  P lasm a p r o te in  b in d in g  is 
a b o u t  9 8 % . V a ld e co x ib  is a lso  e x te n s iv e ly  m eta b o lis e d  in  
th e  l iv e n  p a th v v a y s  in v o lv e d  in d u d e  th o s e  Via th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e s  CY P3A 4 a n d  CYP2C9, a n d  
g lu c u ro n id a t io n . A n o th e r  a a iv e  m e ta b o li te  h a s  b e e n  
id e n tỉS e d  b u t  i t  is n o t  c o n s id e re d  to  c o n ti ib u te  a s ig n ỉh c a n t 
d in ic a l  effect. E x c re t io n  is m a in ly  Via th e  u r in e  w ỉth  a b o u t  
7 0 %  o f a  d o se  a p p e a r ìn g  as  in a c tiv e  m e ta b o li te s . Less t h a n  
5%  o f a  do se  a p p e a rs  a s  u n c h a n g e d  v a ld e c o x ib  in  th e  u r in e .  
N o  u n c h a n g e d  p a re c o x ib  is ỉ o u n d  in  t h e  u i in e  w ith  o n ly  
tra c e  a m o u n ts  in  t h e  ỉae c e s . T h e  e lìm in a tío n  haU -liỉe  o f 
v a ld e c o x ib  i ỉ  a b o u t  8  h o u rs .

R e íe ie n c e s .
1. Karim A.etaỉ.A  pharmacokmetic study of mtranuiscular (IM) parecoxỉb 

sodium ỉn normaỉ subjects. J ơin Pharmacoỉ 2001; 41: 1111-19.

Preparations
Proprietary Preparations (d eu ils  are  given in  V olum e B)

Single ingredient Preparatíons. Austral.: D ynastat; Austria: 
D ynastaũ  Belg.: D ynastac  Braz.: B ex u a  IM/IV; Chile. Pro-Bex- 
tra; Chbur. D y n asta t Cz.: D ynastap  Denm.: Dynastat;Fin.: D ynastat; Fr.: D ynastat; Ger.: D ynastat' Gr.: D ynastap H<mg Kong-. D ynastat; Hung.: D ynastat; Indìa: Bioval-P; Coxe- 
gesic  Valcox; Valdixx; Valdone-P; Valus-P; Vorth-P; Indon.: 
D ynastat; IrL: D ynastat; ItaL: D ynastat; Malaysia: Dynastat; Mcx.: D ynastat; Neth.: D ynastat; Norw.: D ynastat; NZ. Dyna-

stat" Phũipp.: D ynastat; PoL: D ý n a s ta t Port.: D ynastat; Rus.: 
D ynastat (RHHaciaT); S.Afr.: Rayzon; Spain: D ynastat; Swed.: 
D ynastat; Thai.: D ynastat; uk: D ynastat; úkr.: D ynastat 
(HHHacrar).

P e n t a z o c i n e  /SAN, USAN, riNNỊ ®
NIH-7958; NSC-107430; Pentatsosiini; Pent3Z0Cin; Pentazo- 

.ãna; Pentảzocinạs;. PenteziMnurTỊ;:VVin:2Ổ228; néHraàoụMH. 
(2ft ,6/?*,l 1 ,2,3,4,5,6-Hexa hy dro-6,11 -dim ethyl-3-(3-

' meứiylbut-2-enỵl)-2,6-methano-3-benzazodn-8-ol. ■ 
C i^2 7 N < > 2 8 5 .4  
C45 —  359-83-1.
ATC —  N02AD0Ỉ. , .
AĨC Vẹt QN02AD01. 
um  —  RP4A60D26L

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii) , Jpn, a n d  us.
P h . E u r .  8: (P e n ta z o d n e ) .  A w h ite  o r  a lm o s t vvhite povvder. 
I t  shovvs p o ly m o rp h is m . P ractica lly  in so lu b le  in  vvater; 
so lu b le  in  a lc o h o l; I re e ly  so lu b le  in  d ic h lo ro m e th a n e . 
P ro te c t íro m  ligh t.

U S P  36: (P e n ta z o d n e ) .  A vvhite o r  v e ry  p a le , ta n -c o lo u re d  
p o w d e r . P rac tica lly  in so lu b le  in  vvater; so lu b le  1 in  11 of 
a lc o h o l. 1 in  2 o f  c h lo ro ío rm , a n d  1 in  4 2  of e th e r ;  so lu b le  in  
a c e to n e ; sp a rin g ly  s o lu b le  in  e th y l a c e ta te  a n d  in  b e n z e n e . 
S to re  in  a ir t ig h t  c o n ta in e rs .  P r o te a  b o m  ligh t.

Pentazocine Hydrochloríde
(BANM, USAN, clNNMỊ 0
Hidroclorúro đé pèntazocina; Pentatsosiinihỵdrokloridi; 
Pentazọcinạ, hidrodoruro de; Pentazocine, Chiorhydrate 
de; Pentazocin-hidroklorld; Pentazocinhydrochlorid; Penta- 
zocin-hydrochlorid; Pentazocinhydroklorid; Pentazociní 
hydrochloridum; Pentazocinb hidrochloridas; neHTa30L|iwa
rnflpow iopM Á
Ci9H27NO,HCI=321.9
CÁS —  2276-52-0; 64024-15-3.
UNII —  A36BX04PPX. ,

P h a rm a c o p o e ia s .  In  Eur. (see  p . vii) a n d  us.
P h . E u r .  8 : ( P e n ta z o d n e  H y d ro c h lo rid e ) . A w h i te  o r  a lm o s t 
w h ite  p o w d e r .  I t  s h o w s  p o ly m o tp h is m . S p arin g ly  so lu b le  in  
w a te r  a n d  in  d ic h lo ro m e th a n e ;  s o lu b le  in  a lc o h o l. A  1 % 
s o lu tio n  in  w a te r  h a s  a  p H  o f 4 .0  to  6 .0 . P ro te c t b o m  ligh t. 

U S P  36 : (P e n ta z o d n e  H y d ro c h lo rid e ) . A  w h ite  c ry s ta ll in e  
povvder. I t  e x h ib its  p o ly m o rp h ism , o n e  fo rm  m e l t in g  a t 
a b o u t 2 5 4  d e g re e s  a n d  th e  o th e r  a t  a b o u t  2 1 8  d eg re e s . 
S o lub le  1 i n  3 0  o f w a te r ,  1 in  20  o f a lc o h o l, a n d  1 in  4  of 
c h lo ro fo rm ; v e ry  s lig h tly  so lu b le  in  a c e to n e  a n d  in  e th e r ;  
p rac tica lly  in so lu b le  i n  b e n z e n e . S to re  i n  a ir tíg h t c o n ta in e rs .  
P ro te c t b o m  lig h t.

Pentazocỉne Lactate IBANM, USAN, riNNMi ®  

Lactatọ de pentazocina; Pentatsosiinilaktaatti; Pentazocina, 
lactato de; Péntazocine, Lactate de; Pentazcx:ini lactas; 
Pentaz<x:inlactat; Pentazocinlaktat; Pentazocin-laktát; Penta- 
zocino laktatas; fleHTa30qnHa /laKTaT.
C,9Hj7N0,C3H60 3=375.5 
CAS —  17146-95-1. 
u m —  ỈP2XIBS10O.

P h a rm a c o p o e ia s .  I n  Eur. (see p . v ii) . us in c lu d e s  o n ly  
P e n ta z o d n e  L a c ta te  In je c tio n .

P h . E u i .  8 : ( P e n ta z o d n e  L ac ta te ). A  vvhite  o r  a lm o s t  w h ite  
p o w d e r . S p a rin g ly  so lu b le  in  w a te r;  s lig h tly  so lu b le  in  
d ic h lo ro m e th a n e ; ừ e e ly  so lu b le  in  m e th y l  a lc o h o l. A  1%  
s o lu tio n  in  w a te r  h a s  a  p H  o f 5.5 to  6 .5 . P ro te c t b o m  lig h t. 

B P  2 0 1 4 : (P e n ta z o c in e  L ac ta te ). A vvhite  to  p a le  c re a m  
p o w d e r . S p a rin g ly  so lu b le  in  vvater, in  a lc o h o l, a n d  in  
c h lo ro lo rm ; fre e ly  so lu b le  in  m e th y l  a lc o h o l. A  1 %  so lu tio n  
in  w a te r  h a s  a  p H  o f  5.5 to  6 .5 .

In co m p a tib ility . C o m m e r d a l  in je c tio n s  o f  p e n ta z o c in e  l a a -  
a te  a re  r e p o i te d  to  b e  in c o m p a tib ỉe  w i th  so lu b le  b a rb i tu r -  
a te s  a n d  o th e r  a lk a ỉ in e  su b s ta n c e s  in c lu d in g  so d iu m  
b ic a rb o n a te . D ia z e p a m  a n d  c h lo rd iaz e p o x id e  h a v e  also  
b e e n  re p o r te d  to  b e  in c o m p a d b le , as h a v e  g ly c o p y rro n iu m  
b ro m id e ’ a n d  n a ỉd l l in  so d iu m .2

1. Ingallinen TS. t ì  al. Compatibilicy of glycopyirolate injection wiih 
amunonly used ỉnỉusỉon Solutions and addítỉves. AmlHosp Pharm 1979: 
36: 506-10.

2. Jcglum H , tì aỉ. Nalcỉllỉn sodium ỉncompatỉbỉlỉty witb addỉc Solutions. 
Am ]  Hosp Pharm 1931; 33: 462. 464.

Uses and Administration
P e n ta z o d n e , a  b e n z o m o r p h a n  d e riv a tiv e , is a n  op io id  
an a lg e s ic  (p . 108 .1 ) t h a t  h a s  m ix e d  op io id  a g o n ís t  a n d  
a n ta g o n is t  a c tio n s . A g o n is t ac tiv ity  is th o u g h t  to  b e  m a in ly  
a t  K o p io id  re c e p to rs  (w i th  p o ssib ly  so m e  a r e c e p to r  
a c tiv ity ); it  a a s  as a  w e a k  a n ta g o n is t  o r  p a rtia l a g o n is t  a t  (1

All cross-reíerences reíer to entries in Volume A

http://www.tga.gov.au/adr/aadrb/aadr0406.pdf
http://www
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re c e p to rs . P e n ta z o c in e  is u s e d  fo r  t h e  r e l ie í  o f m o d e ra te  to  
s e v e re  p a in  i n d u d in g  th e  p a in  o f  ia b o u r .  C o m b in e d  
p re p a ra tio n s  w ith  p a ra c e ta m o l  o r  a sp ir in  m a y  a lso  b e  u s e d  
in  t h e  t r e a tm e n t  o f m o d e ra te  p a in . I t  m a y  also  b e  u se d  fo r 
p re -o p e ra t iv e  se d a tío n  a n d  a s  a n  a d ju n c t  to  a n a e s th e s ia . I ts  
a n a lg e s ic  e f le c t  d e c lin e s  m o re  r a p id ly  t h a n  th a t  o f 
m o rp h in e .

P e n ta z o õ n e  is g iv e n  o ra l ly  as  t h e  h y d ro ch lo rid e ; d o se s  
m a y  b e  e x p re sse d  as  e i th e r  t h e  b a se  o r  t h e  sa lt. P e n ta z o d n e  
is a lso  g iv e n  p a re n te ra l ly  a s  t h e  la c ta te ;  d o ses  a re  e x p re s se d  
in  te rm s  o f t h e  b a se . P e n ta z o d n e  lO O m g is e q u iv a le n t to  
a b o u t  112 .8  m g  o f p e n ta z o c in e  h y d ro c h lo r id e  o r  131 .6  m g  o f  
p e n ta z o d n e  lac ta te .

A  u su a l o ra l  d o se  is t h e  e q u iv a le n t  o f  50  to  lO O m g o f 
p e n ta z o õ n e  o r  p e n ta z o d n e  h y d r o c h lo r id e  e v ery  3 t o  4  
h o u r s  a f te r  food , to  a  m a x im u m  o f 6 0 0  m g  dally .

T h e  u s u a l in it ia l  d o se  b y  su b c u ta n e o u s .  in tra m u sc u la r , o r  
in tr a v e n o u s  in je c tio n  is  t h e  e q u iv a le n t  o f  p e n ta z o d n e  
3 0  m g  as a  s in g le  d o se . T h e r e a h e r ,  th e  d o se  m a y  b e  a d ịu s te d  
a c c o rd in g  to  re s p o n s e ;  l ic e n s e d  p r o d u c t  in ío r m a t ío n  
re c o m m e n d s  th a t  s in g le  d o se s  s h o u ld  n o t  u su a lly  e x c e e d  
3 0  m g  ( 5 0 0 m ic ro g r a m s /k g )  i n t r a v e n o u s ly ,  o r  6 0  m g  
( lm g /k g )  in tra m u s c u la r ly  OT su b c u ta n e o u s ly . D oses m a y  
b e  re p e a te d  e v e ry  3 to  4  h o u rs ;  i t  s h o u ld  n o t  b e  n e c e s sa ry  to  
e x c e e d  3 60  m g  d a ily . A lso ư f r e q u e n t  in je c tio n s  a re  n e e d e d , 
t h e  in tr a m u s c u la r  r o u te  s h o u ld  b e  u s e d  r a th e r  t h a n  th e  
s u b c u ta n ẹ ọ u s  ro u te ,  a n d  th e  in je c tio n  sites sh o u ld  b e  
v a rie d . I n  ó b s te tr ic  a n a lg e s ia  3 0  m g  m a y  b e  g iv en  as a  s in g le  
d o se  b y  in tr a m u s c u la r  in je c tio n  d u i in g  lab o u r; a l t e m a -  
tiv e ly , 2 0  m g  m a y  b e  g iv e n  b y  in tr a v e n o u s  in je c tio n  as  so o n  
a s  c o n tra c tio n s  o c c u r  a t  r e g u la r  in te rv a ls  a n d  re p e a te d  2  o r  3 
t im e s  a t  i ii te rv a ls  o f  2  to  3 h o u r s  if n e c essa ry .

P o r de ta ils  o f  d o ses  in  c h ild re n , see  b e lo w .
P e n ta z o d n e  ia c ta te  h a s  a lso  b e e n  g iv e n  rec ta lly  as 

su p p o s ito rie s .
As a d e te r re n t  to  a b u s e  a c o m b in e d  o ra l p re p a ra tio n  o f 

p e n ta z o d n e  h y d ro c h lo r id e  a n d  n a lo x o n e  h y d ro c h lo r id e  is 
a v a ila b le  in  so m e  c o u n tr ie s .

Administration in dùldren. I n  t h e  UK , p e n ta z o d n e  is 
lỉc e n se d  fo r  th e  r e l ie í  o f m o d e r a te  to  se v e re  p a in  i n  c h il-  
d r e n  a n d  d o ses  m a y  b e  r e p e a te d  e v e ry  3 to  4  h o u r s  ư 
n e c essa ry . T h o se  a g e d  6 t o  12  yeaxs m a y  b e  g iv en  a  u s u a l  
o ra l  do se  o f  2 5  m g . C h i ld re n  a g e d  1 to  12 years  m a y  b e  
g iv e n  d o ses  o f u p  to  1 m g /k g  b y  in tra v e n o u s  in jec tio n .

Dependence and Withdrawal
A s fo r  O p io id  A na lgesics , p .  109 .1 .

P e n ta z o c in e  is su b je c t to  a b u se .
P e n ta z o d n e  d o e s  p r o d u c e  p h y s ic a l d e p e n d e n c e , b u t  

vvithdravval sy m p to m s  a re  su b s ta n tia l ly  less s e v ere  t h a n  
w i th  m o rp h in e .  I t d o e s  n o t  ty p ic a lly  p r o d u c ẹ  d ru g -se e k in g  
b e h a v io u r  o f  th e  sa m e  d e g re e  o r  in te n s ity  as  m o rp h in e  o r  
o th e r  p ro to ty p ic  J1 a g o n is ts , n o r  d o e s  it  su b s ti tu te  fo r  
m o rp h in e  in  d e p e n d e n t  su b je c ts .‘ P e n ta z o d n e  in je c tio n  h a s  
b e e n  a b u s e d ,2 b u t  s ơ e e t  a b u s e ,  e s p e d a l ly  in  th e  USA, h a s  
m o re  o h e n  in v o lv e d  th e  in tr a v e n o u s  u s e  o f c n is h e d  ta b le ts  
o f p e n ta z o d n e  a n d  t r ip e le n n a m in e  ( T s  a n d  B lu e s ') .3' 5 A  
đ e c re a se d  in d d e n c e  o f  p e n ta z o d n e  a b u s e  in  th e  U S A  
a p p e a re d  to  c o in d d e  w i th  t h e  in ơ o d u c tio n  of o ra l  ta b le ts  
in c o rp o ra tin g  n a lo x o n e ,1 t h e  r a d o n a le  b e in g  th a t  n a ỉo x o n e  
a n ta g o n ise s  t h e  e f f e d  o f  p e n ta z o d n e  if i ll id t ly  in ịe c te d , b u t  
h a s  n o  e ffec t w h e n  ta k e n  o ra lly . S o m e  c o n tin u e d  to  a b u s e  
th e  n e w  p e n ta z o c in e /n a lo x o n e  ío rm u la t io n ;6 in tra v e n o u s  
a b u s e  in  o n e  v v o m an , w h o  w a s  u n a w a r e  o f  t h e  
r e ío rm u la tio n , re s u l te d  in  o p io id  vvithdravval sy m p to m s 
a n d  sev ere  h y p e r te n s io n .7 A  1989 re p o r t  fro m  th e  W H O  
c o m m itte e 1 ra te d  th e  l ik e l ih o o d  o f a b u se  o f p e n ta z o d n e  as 
m o d e ra te , b a se d  o n  its  p h a rm a c o lo g ic a l  p ro íile , d e p e n d e n c e  
p o te n tia l , a n d  a c tu a l  a b u s e .  T h e  c o m m itte e  co n s id e red  th a t  
i t  s h o u ld  c o n tin u e  to  b e  s c h e d u le d  as  a  p sy c h o tro p ic  
su b s ta n c e  r a th e r  t h a n  a n a rc o t ic  d ru g .

1. WHO. WHO expert commỉttee on drug dcpendence: twcntỵ-Bfth report. 
WHO Tech Rep Ser 775 ỉ 989. Aỉso available at: http://libdoc.who.int/trs/ 
WHO.TRS.775.pdf (accessed 27/06/08)

2. Hunter R, Ingram IM ỉntra venous pentazocỉne abuse by a nurse. Lartctí 
1983; 11:2277

3. Pokỉis A. Whyatt PL. Current trends in the abuse oí pentazodne and 
tripelennamine: the metropolỉtan St. Louis experỉence. J Eortnsic Sá 
1980; 25: 72-8.

4. Senay EC. Cỉinical experỉence with Ts and B's. Drug Aỉcohoỉ Depend 
1985; 14: 305-11.

5. Jackson c  a  ai: Fatal ỉntracranỉaỉ hemorrhage assodated with 
phenylpropanolamine, pentazodne, and trỉpelennamme overdose. J 
Emaỹ Miẩ 1985; 3: 127-32.

6. Reed DA. Schnoỉỉ SH. Abuse oỉ pentazodne-naloxone combỉnation. 
JAMA 1986; 254: 2562-4.

7. Reinhart s, Baxrett SM. An acute hypertensive response aher 
Intravenous use of a new pentazodne ỉormuUtỉon. Am Emerg iAed 
1985; 14: 591-3.

Adverse Effeds
A s fo r  O p io id  A n a lg esics  i n  g e n e ra l , p . 110 .1 .

P e n ta z o d n e  m a y  c a u s e  h a l lu d n a t io n s  a n d  o t h e r  
p sy c h o to m im e tíc  e ííe c ts  s u c h  a s  n ig h tm a re s  a n d  th o u g h t  
d is tu ib a n c e s .  H ig h  d o ses  m a y  re s u l t  in  h y p e rte n s io n  a n d  
ta đ iy c a rd ia ;  in c re a se d  a o r t ic  a n d  p u lm o n a ry  a r te ry  p re s s u re

w ith  a n  in c re a se  in  ca rd ia c  w o r k  h a s  fo llo w e d  in tra v e n o u s  
u se  in  p a tie n ts  vvith m y o c a rd ìa l  i n í a i a i o n .  L ik e  m o rp h in e  it  
cau ses  re sp ira to ry  d e p re ss io n , b u t  p e n ta z o d n e  is sa id  to  
h a v e  a  'c e ilin g ' e ữ e c t  a n d  th e  d e p th  o f  re sp ira to ry  
d ep re ss io n  does n o t  in c re a se  p r o p o r t io n a te ly  w ith  h ig h e r  
doses.

R a re  ad v e rse  e íle c ts  vvith p e n ta z o d n e  h a v e  i n d u d e d  
ag ran u lo c y to s is  a n d  se rio u s  s k in  rea c tio n s  s u c h  as  e ry th e m a  
m u ltìỉo rm e  a n d  to x ic  e p id e rm a l nec ro ly sis .

P e n ta z o d n e  in je c tío n s  m a y  b e  p a in h i l .  i o c a l  tis su e  
d a m a g e  m a y  o c c u r  a t  in je c tio n  s ite s  p a r t ic u la r ly  a f te r  
su b c u ta n e o u s  in je c tio n  o r  m u ltip Ịe  do ses; th e r e  h a v e  b e e n  
rep o rts  o f  m u sc le  h b ro sis  a s s o d a te d  w i th  in tra m u s c u la r  
in jec tío n s .

Effects on the biood. T h e re  h a v e  b e e n  re p o r ts  o f  a g ra n u lo -  
cy tosis a s so d a tc d  w ỉ th  p e n ta z o c in e .1'3

1. Marks A. Abramson s. Pentazodnc and agrânuloCYtosis.AmInUmMed 
1980; 92:433.

2. Hai ba ch H, et ai. Pentaxodne-mduced agranulocytosiỉ. Can Med Assac j  
1984;130:1165-6.

3. Sheehan M. tí aỉ. Pentaiodne-induced agranulocytosis. Can Med Assoc J 
1985; 132: 1401.

Effects on the CNS. O c u lo g y rìc  crisis h a s  b e e n  a s so d a te d  
w ith  th e  u se  o f p e n ta z o d n e ..‘

1. Burstein AH, Pullerton T. Oculogyric crisis possibly related to 
pentazodne. Ann Pharmacother 1993; 27: 874-6.

Effeds on the sldn. T oxic e p id e rm a l n e c ro ly s is  in  a  62 - 
y e a r-o ld  m a n  w a s  a tt r ib u te d  to  p e n ta z o d n e ; '  h e  h a d  
ta k e n  5 0  to  75 m g  e v e ry  4  h o u r s  io r  8  d a y s . H is se v e re  
u ra e m ia  w as a tt r ib u te d  to  f lu id  loss th r o u g h  th e  sk in .

1. Hunter JAA. Davison AM. Toxỉc epidennaỉ necroỉysis assodated with 
pentaxodne therapy and severe reversỉble renaỉ Ealỉure. Br J Dermatoỉ 
1973; 88: 287-90,

Treatment oĩAdverse Effeđs
As ỉo r  O p io id  A nalgesics in  g e n e ra l , p . 110 .3 .

As p e n ta z o d n e  h a s  b o th  o p io id  a g o n is t  a n d  a n ta g o n is t  
ac tiv ity  its  effects m a y  n o t  b e  c o m p le te ly  r e v e rse d  b y  
n a lo x o n e , b u t  u se  o f  th e  la t t e r  is s till  r e c o m m e n d e d  in  
p e n ta z o d n e  o v erd o sa g e .

Precautions
As fo r  O p io id  A nalgesics in  g e n e ra l ,  p . 110 .3 .

P e n ta z o d n e  h a s  vveak o p io id  a n ta g o n is t  a c tio n s  a n d  m a y  
p r e d p i ta te  w i th d ra w a l sy m p to m s  if g iv e n  to  p a tie n ts  w h o  
a re  p h y sica lly  d e p e n d e n t  o n  o p io id s . I t  s h o u ld  g e n e ra lly  b e  
a v o id e d  a f te r  m y o c a rd ia l  in ía rc t io n  a n d  in  p a tie n ts  vvith 
h e a r t  ta ilu re  o r  a r te r ia l  o r  p u lm o n a r y  h y p e rte n s io n .

W h e n  h e q u e n t  in je c tio n s  a re  n e e d e d , p e n ta z o d n e  
sh o u ld  b e  g iv en  im ra m u s c u la r ly  r a th e r  t h a n  su b c u ta -  
n e o u s ly  a n d  th e  in je c tio n  s ite s  s h o u ld  b e  v a rie d . ^

Abuse. See u n d e r  D e p e n d e n c e  a n d  W ith d ra w a l, a b o v e .

Porphyria. T h e  D ru g  D a ta b ase  fo r A c u te  P orp h y x ia . c o m - 
p iled  b y  th e  N orvvegian  P o rp h y ria  C e m re  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , h a s  n o t  d a s s iB e d  p e n ta z o -  
d n e  fo r p o r p h y r in o g e n id ty ;1 h o w e v e r  lic e n se d  p ro d u c t  
in ỉo rm a tio n  adv ises  c a u tio n  in  th e  u s e  o f  p e n ta z o d n e  in  
p a tie n ts  vvith p o rp h y ria .

1. The Drug Database for Acute Porphyrỉa. Avalỉable at: http://www. 
drugs-porphyrla.org (accessed 10/1 ỉ /ủ )

Interactions
F o r in te ra c tio n s  a s so d a te d  w i th  o p io ĩd  an a lg esics , see 
p. 111.2.

Tobacco smoking. S m o k e rs  m e ta b o lis e d  a b o u t  4 0 %  m o re  
p e n ta z o d n e  th a n  n o n -sm o k e rs ,  a l th o u g h  th e r e  vvas larg e  
in te r -su b je c t  v a r ia tio n ;1 to b a c c o  sm o k in g  m ig h t in d u c e  
liv e r  e n z y m e s  resp o n s ib le  fo r d r u g  o x id a tio n .

1. Vaughan DP, et al. The inỉluence of smoking on the inter-subjea 
varíation in penuzocine eỉỉmỉnatỉon. Br J ctin Pharmacoỉ 1976; 3: 279- 
83.

Pharmacokinetics
P e n taz o c in e  is w e ll a b so rb e d  f ro m  th e  g a s tro in te s tin a l  t ra c t  
a n d  p e a k  p lasm a  c o n c e n tra t io n s  o c c u r  in  1 to  3 h o u r s  a f te r  
a n  o ra l  dose; th e  h a lỉ- iư e  is r e p o t te d  t o  b e  a b o u t  2  to  3 
h o u rs .  A fte r  in tr a m u s c u la r  in je c tỉo n , p e a k  p lasm a  c o n c e n -  
tra t io n s  o c c u r in  15 m ỉn u te s  t o  1 h o u r  a n d  th e  h a lí - l i íe  is 
a b o u t  2  to  5 h o u rs .  A b o u t 50  to  7 5 %  h a s  b e e n  re p o r te d  t o  be 
b o u n d  to  p lasm a  p ro te in s . P e i í t a z o d n e  u n d e rg o e s  e x te n s iv e  
B rst-pass m eta b o lism  in  th e  liv e r; o ra l b io av a ila b ility  is lo w  
w ith  o n ly  a b o u t  h a lf  -of a  d o se  re a c h in g  th e  sy s te m ic  
d r c u la tio n . M e ta b o lite s  a n d  a  sm a ỉỉ a m o u n t  o ỉ  u n c h a n g e d  
d ru g  a re  e x c re te d  in  t h e  u r ín e .  I t  c rosses  t h e  p la c e n ta  a n d  is 
d is tr ib u te d  in to  b re a s t  m ilk .

Hepotic impoirment. C le a ra n c e  o !  p e n ta z o d n e  w a s  signiB- 
c a n tly  r e d u c e d  a n d  te rm in a l h a lf- life  a n d  o ra l  b io av a ilab il-

i ty  in c re a se d  in  d ư h o t i c  p a tie n ts  w h e n  c o m p a re d  w ith  
h e a lth y  su b je c ts . '

1. Neal EA et ai. Enhanced bỉoavaiỉabìlity and decreased dearance of 
analgedcs ỉn patìents wỉth drrhosis. Gastroenterology 1979; 77: 94-102.

Preparatìons
Proprietary Preparotions (details are given in  V ọlum é B)

Singleingredient Preparatioru. BeígFortal; Canai.-. Talwin; Cz.; 
Fortral; Gr.: FortaL' India: Portstan F ortw in ; Pentavvin; ItaL: 
Tahviri; Jpn: Peltazon; Pentagin; Sosegon; Neth.: Fortrab S.Afr.: 
O spronirat; Sosenoỉ; Singapore. T ah v in t; Spain: Sosegon; Thai.: Pangon; Sosegon; T azdne; UK: Fortral; USA: Talwin 
NX f; Talwin.

Multi-ỉngreciient PreparaHons. IiúUa: Expergesiq  Foracet:
Portagesic USA: Em ẽrgent-Ez; Talacent-

Phaimocopoeid Preparariom
BP 2014: P en tazodne  Capsules; P en tazodne  In jection ; Pentazo- 
d n e  Suppositories; P e n tazo ận e  Tablets;
U SP 36: P en tazo d n e  an d . Aspirin Tablets; P e n tazo d n e  and  
N aloxone Tablets; P en tazodne Injection.

Pethidỉne Hydrochloride
ỊBANM, rlNNM) ®
Hidrodoruro dẹ petidina- Meperidine- Hydrochlonde; Péthi-.
;d!ọe, Chlorhydrate íde;M Pethidinhydrochlorid: ;Pethidin- 
hydrochlorid; Pethidini Hydrochloridum; Petidiinihydtoklor- 
idi; Petidin Hĩdroklorti(;?Retidina, hidrocloruro de;’Petidin-: 
hidroklorid; Pebdinhydrokloridỉ Petidino ■ hidrochlondas; 
Petydyny chlorovvodorelq neTHflHHa rnflpoxpopnfl.
Ethyl l-methyl-4-phenylpiperidine-4-carboxylate hydro- 
chloride. . .
C15H2,N02,HCI=283.8 ■ ;  - .  __ . '
CAS — 57-42-1 (pethidme); 50-13-5 (pethidme hydrochlonde). 
ATC —  N02AB02. ■ ‘  .....................
ATC Vet —  QN02AB02. 
UNII —  N8E7Ị-7QỊ7Ọ.

S tre e t n a m e s . T h e  fo llo w in g  te rm s  h a v e  b e e n  u se d  as 'S treet 
n a m e s ' (see  p .  vii) o r  s lang  n a m e s  fo r  v a rio u s  fo rm s of 
p e th id in e :

B am ; P e th .

P h a rm a c o p o e ia S . In  Chin., Eut. (see 'p. v ii) , Int., Jpn, us, a n d  
Vict.
P h .  E u r . 8 : (P e th id in e  H y d ro ch lo rid e) . A  w h i te  o r  a lm o s t 
vvhite, c ry s ta llin e  p o w d e r . -Very so lu b le  i n  w a te r;  ừ e e ly  
so ỉu b le  in  a ỉc o h o l. S tọ re  in  a ir t ig h t  c o n ta ỉn e rs .  P ro te c t  f ro m  
lig h t.

U S P  ỊtSC (M e p e r id in e  H y d ro c h lo r id e ) . A  f in e  w h i te  
ơ dourless  c ry s ta llin e  p o w d e r . V ery  so lu b le  in  w a te i7 so lub le  
in  alcoho l; sp a rin g ly  so lu b le  in  e th e r .  p H  o ỉ  a  5 %  so lu t io n  in  
w a te r  is a b o u t  5. P ro te c t h o m  ligh t.

In co m p a tib ility . S o lu tio n s  o f p e th id in e  h y d ro c h lo r id e  a re  
a d d ic .  T h e y  a re  in c o m p a tib ỉe  w ith  b a rb i tu ra te  sa lts  a n d  
lo ss  o f d a r i ty  w as a lso  se e n  in  a n  e a r ly  a d d it ív e  s tu d y 1 
vvith  o th e r  d ru g s  in d u d in g  a m in o p h y llin e ,  h e p a r in  sod- 
iu m , m e t id ll in  so d iu m , m o rp h in e  s u lía te ,  n i tr o íu r a n to in  
so d iu m . p h e n y to in  so d iu m , so d iu m  io d id e , su lỉa d ia z in e  
so d iu m , a n d  su l{a lu razo le  d io la m in e . C o lo u r  c h a n g e  h o m  
p a le  y e llo w  to  lig h t g re e n  o cc u rre d  w h e n  S o lu tions  o f 
m in o c y d in e  h y d ro c h lo r id e  o r  t e ư a c y d in e  h y d ro c h lo r id e  
w e re  m ix e d  w ith  p e th id in e  h y d ro c h lo r id e  in  5 %  g lucose  
in je c tio n .J In  th e  s a m e  s tu d y  a n  im m e d ia te  p r e d p i ta te  
o c c u ư e d  o n  a d m ix tu re  vvith c e fo p e ra z o n e  s o d iu m  o r  
m ezIocillin  so đ iu m ; vvith  n a ld ỉ l in  so d iu m  a n  im m e d ia te  
d o u d y  a p p e a ra n c e  d e a r e d  o n  a g ita tio n . In c o m p a tib ility  
h a s  also  b e e n  se en  be tvveen  p e th id in e  h y d ro c h lo r id e  a n d  
ac ic lov ir s o d iu m , im ip e n e m , lu ro se m id e ,3 lip o so m a l d oxo- 
rubicin hydrochloride,4 and idarubỉcin.5 Solutions of cefa- 
zo lin  s o d iu m 6 a n d  p c th id ỉn e  h y d ro c h lo r id e  m lx e d  in  5%  
g lu co se  in ịe c tio n  t u m e d  lig h t yellovv a í te r  s to ra g e  fo r 5 
d a y s  a t  25 degrees; t h e  a d m ix tu re  w a s  s ta b le  fo r  a t  lea s t 20  
d a y s  a t  4  d e g re e s .

1. Patel JA. Phillips GL. A guĩđe 10 physical compadbility ot intravenous 
drug admixtures. Am  J Hoip Pharm 1966; 23: 409-11.

2. Nỉeves-Cordero AL, tí  ai. Compatỉbỉlity oỉ narcotic anaỉgesịc Solutions 
with varỉous andbiodcs during sỉmuỉated Y-site injection. Am  J Hosp 
Pharm 1985; 42: 1108-9.

3. Pugh CB, t í  ai. Vỉsual compacibiíity oi morphine suỉỉace and meperỉdỉne 
hydrochỉoride wUh other ỉnjectabỉe drugs during sinxulated Y-rite 
injection. Am  J Hosp Pkarm 1991; 48: 123-5.

4. Trissel LA. tí ai. Compatỉbiỉity of doxorubidn hydrochloride lỉposome 
lnjection with sdected other đnigs during sỉmuỉated Y-site admỉnỉstra- 
tíon. Am J Health-Syst Pharm 1997; 54:2708-13...

5. Turowskỉ RC. Durthaỉer JM. Vỉsual compatíbilỉty oỉ idarubidn 
bydrochỉoride wỉth selected drugs durỉng sỉmuỉated Y-site Inịectỉon. 
Âm J Hơsp Pharm 1991; 48:2182-4.

6. Lee DKTp tí  at. Stabỉlity of cefazoỉln sodỉum and meperỉdỉne 
hydrochloride. Am  J HeahhSyst Pharm 1996; 53:1608-10.

Stabilỉly. P e th id in e  h y d ro c h lo r id e  in ịe c tio n  lO O m g/m L  
w a s  s tá b le 1 fo r  a t  l e a k  2 4  h o u is  a t  r o o m  te m p e ra tu re  
w h e n  d ỉ lu te d  to  a  c o n c e n tra t io n  o f 3 0 0  m g /l i t re  i n  g lucose

The Symbol t  denotes a preparation no longer actively marketed The Symbol ® denotes a substance whose use may be restricted in certain sports (see p. vlii)
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5 %  a n d  4 %  a n d  in  so d iu m  c h lo rid e  in je c tio n  (0 .9 % ) a n d  
s o d iu m  c h lo r id e  m je c tìo n  (0 .9 % ) d ilu te d  1 in  5 .

A c c e le ra te d  s ta b ility  s tu d ie s  u s in g  e le v a te d  te m p e ra tu re s  
a n d  h u m id i t ie s  to  s im u la te  ư o p ic a l  c o n d it io n s  d a ssiB e d  
p e th id in e  h y d ro c h lo r id e  a s  a  'le ss  s ta b le  d ru g  s u b s ta n c e '.2 I t 
w a s  S u g g ested  t b a t  d u r ín g  q u a li ty  a s su ra n c e  o ỉ  p re p a ra tỉa n s  
c o n ta in ỉn g  p e th id in e  h y d ro c h lo r id e  p a r t ìc u la r  a t t e n tìo n  
s h o u ld  b é  p ã id  to  th e i r  s tab ility .

1. Ruđđ L, Simpsoa p. Pethidine stabỉỉỉty ỉn ỉntravenous solutỉons. Med J 
Austl97&;l: 34.

2. WHO. WHO expert comroỉttee on spedAcatỉom ỉor phaimaceutical 
prepaxatíons: lhiny-first reporL WH0 Tech Rep Ser 790 1990. Also 
avaũabỉe ac http://libdoc.wtao.im/trsAVHO_TRS_790.pdf (accessed 
26/06/08)

Uses and Administration
P e th id in e ,  a  p h e n y lp ip e rid in e  d e riv a tiv e , is a  s y n th e tíc  
o p io id  a n a ỉg e s ic  (p . 108 .1) th a t  ac ts  m a in ly  a s  a  Ịi-op io id  
a g o n is t .  P e th id in e  is u se d  fo r  th e  r e l ie í  o f  m o s t  ty p es  ot 
m o d e r a te  to  s e v e re  a c u te  p a ln  i n d u d in g  th e  p a in  o í la b o u r .  
I t  is m o r e  lip id  so lu b le  t h a n  m o rp h in e  a n d  h a s  a  less p o te n t  
a n d  s h o r te r  la s t in g  a n a ỉg es ic  e tíec t; an a lg e s ia  u su a lly  las ts  
fo r  2  t o  4  h o u rs .  Its  sh o r t  d u ra t io n  o ( a c tio n  a n d  
a c c u m u la t io n  o l  its  p o te n tia l ly  n e u ro to x ic  m e ta b o li te  
n o r p e th ỉd in e  o n  re p e a te d  d osage  m a k e  i t  u n s u ita b le  fo r 
t h e  m a n a g e m e n t  o f c h ro n ic  p a in . P e th id in e  h a s  a  w e a k e r  
a c tio n  o n  s m o o th  m u s d e  t h a n  m o rp h in e  a n d  its  lo w e r  
p o te n t ia l  to  in c re a se  b ilia ry  p rc s s u re  m a y  m a k e  it a  m o re  
s u ita b le  o p io id  a n a lg e s ic  fo r p a in  a s s o d a te d  vvith b ilia ry  
co lic  a n d  p a n c re a ti t is  (b u t  see  B i l ia r y - t r a a  D iso rders , 
p . 1 1 1 .1 ) . I t  is a lso  u s e d  fo r  p re m e d ic a tìo n  a n d  as  a n  a d ju n c t  
to  a n a e s th e s ia .  I t  h a s  b e e n  g iv e n  w ith  p h e n o th ia z in e s  su c h  
a s  p r o m e th a z in e  to  a c h ie v e  b asa l n a rc o s is . P e th id in e  h a s  
l it tle  e í íe c t  o n  c o u g h  o r  o n  d ia r rh o e a .

F o r  t h e  re lie f  o f  p a in ,  p e th ld in e  h y d ro c h lo r id e  is g iv en  in  
o ra l  d o se s  o f  50  to  150  m g  e v e ry  4  h o u r s  ư  n e c essa ry . I t  m a y  
a lso  b e  g iv e n  b y  in tra m u s c u la r  o r  s u b c u ta n e o u s  in ịe c tío n  in  
d o se s  o f  2 5  to  lO O m g  a n d  b y  s lo w  in tr a v e n o u s  ũ ỹ e c tio n  in  
d o se s  o í  2 5  to  50  m g  re p e a te d  a f te r  4  h o u rs .  F o r  postơptratíve 
p a in ,  t h e  BNF su g g e s ts  t h a t  t h e  s u b c u ta n e o u s  o r  
in ư a m u s c u la r  d o se s  m a y  b e  g iv en  e v e ry  2  to  3 h o u r s  if 
n e c e s sa ry .

I n  obstetric analgaia 5 0  to  lO O m g m a y  bẽ g ỉv en  b y  
in t r a m u s c u la r  o r  s u b c u ta n e o u s  in je c tio n  as  so o n  as  
c o n tra c tio n s  o c c u r  a t  re g u la r  in te rv a ls . T h is d o se  m a y  b e  
r e p e a te d  a f te r  1 to  3 h o u rs  u  n e c e s sa ry  u p  to  a  m a x im u m  of 
4 0 0  m g  i n  2 4  h o u is .

F o r  p r e m e d i c a t i o n  25  to  lO O m g m a y  b e  g iv e n  
in tra m u s c u la r ỉy  a b o u t  1 h o u r  b e ío re  su rg e ry . I t  m a y  a lso  b e  
g iv e n  s u b c u ta n e o u s ly  in  s im ila r  doses. A s a n  a d j u n c t  t o  
a n a e s t h e s i a  10 to  25  m g  m a y  b e  g ỉv en  b y  s lo w  in tra v e n o u s  
ứ ỹ e c tío n .

F o r  d e ta ils  o f  d o ses  in  c h ild re n . se e  belovv.

A d m in is lr a t io n . I n  a d d it io n  to  t h e  c o n v e n tio n a l  ro u te s  
p e th id in e  h a s  b e e n  g iv en  ep id u ra U y ,1"4 in tra p e r i to n e a lly ,5-4 
a n d  in tra th e c a lly .7'9 I t  h a s  a lso  b e e n  g iv e n  b y  v a rio u s  
r o u te s  a s  a  p a tie n t-c o n tro l le d  Sy stem .10' 11 H ơvvever, so m e  
c o n s id e r  th a t  t h e  u s e  o ỉ  p e th id in e  s h o u ld  b e  a v o id e d  lo r  
p a tie n t-c o n tro Q e d  a n a lg e s ia  b e c a u se  o f t h e  in c re a se d  r isk  
o f  n o ip e th id in e - in d u c e d  se iz u re su  (see  a lso  I n d d e n c e  o f  
A d v e rse  £ f ie c ts  a n d  E S e c ts  o n  th e  N e rv o u s  S y stem , 
b e lo w ).

I. Pcráss BW. Epiduxal pethidlne in laboun a study oi dose requỉrements. 
Anattíhaù 1980; 35: 380-2.

. 2. Husemeyer RP, ứ ũL A stuđy of pethỉdỉne kinetícs and anaỉgesia ỉn 
women ỉn labour foDowing intravenous, intramuscuỉar-and epiduraỉ 
ađmỉnỉstradon. Br J ơm Pharmacol 1982; 13:171-6.

3. Perrỉss BW, et aL Analgeáa folIowing extradural and ỉm pethidinc ỉn 
post~caesarean scction patients. Br ỉ  Ănatsth 1990; 64: 355-7.

4. Blythe JG, eí aỉ. Contimious postoperatíve epiduraỉ analgesia for 
gyũecoỉogỉc oncology patients. Gyrưcoỉ Ortcol 1990; 37: 307-10.

s. Coỉbcrt ST, tí aỉ. An assessment oỉ the value of ỉntraperỉtoneaỉ 
meperidỉne for anaỉgesia postỉaparoscopỉc ttibal ỉỉgadon. Aneah Anaìg 
2000; 91: 667-70.

6. 0'Eanỉon DM, tí aì. lotraperỉtoneaỉ pethidỉne versus intramuscular 
pethỉdine íor the relỉeỉ oí pain after laparoscopic cholecystectomy: 
randomỉxed triaL WơrUJ Surg 2002; 26: 1432-6.

7. Acalovsdhỉ I tía ỉ. Saddle block ráth pethỉdine for perỉneal operations. Br 
J AnaesỊh 1986; 58: 1012-16.

8. Yu s c  tí ai. Addỉtỉon of meperíđỉne to bupivacaỉne for spinal anacstbesia 
ỉor caesarean sectỉon. Br J Anaesth 2002; 88: 379-83.

9. Vranken JH. t í  aL Plasma concenơatiom oí meperidỉne and 
nonneperỉdĩne íollovving contỉnuous intrathecaỉ meperidine in patiems 
wtth neuropathic cancer pain. Atta Anaesthaiol Scand 2005; 49; 665-70.

10. Striebd HW, tí al. Patient-comroDed ỉntranasaỉ analgesia (PCINA) for 
the management oỉ postoperatỉve pain: a pỉlot stuđy. J Clin Amah 1996; 
8:4-8.

II. Kee N, ff aL Comparison of padeni-controlled epỉdural anaỉgesia wítb 
patíent-connoUed imravenous anaỉgesỉa nsing pethìdine or temanyi 
Anaesth Irtíensivt Can 1997; 25: 126-32.

12. Shanna SK tí aL Cesarean delrvery: a randomỉzed trial QÍ epidural 
versus patíent-oontroỉled meperidỉne anaỉgesỉa during ỉabor. Anêsthesioỉ- 
ogy 1997; 87: 487-94.

13. ChenPP, tí aL Patient-controUed pethìdlne aher major upper abdominal 
surgery: comparỉson of the epỉđuraỉ and ỉntravenous routes. Anaaíỉưsia 
2001;56:1106-12.

14. HagmeyerKO, tíaL Meperidỉne-related seizures assodated wỉth patỉent* 
controDed anaỉgesỉa pumps. Ann Pharmacother 1993; 27:29-32.

A d m in is tr a t io n  in  c h ild re n . P e th id in e  is lic e n se d  ío r  th e  
re l ie í  o f  m o d e ra te  t o  se v ere  a c u te  p a in  a n d  fo r p re m e d i-

c a tìo n  in  c h ild re n . H o w e v e r, t h e  BNFC d o e s  n o t  re c o m - 
m e n d  its  u s e  i n  th is  p a tíe n t  se t.

F o r  t h e  r e l ie í  o f  p a in ,  p e th id in e  h y d ro c h lo r id e  m a y  b e  
g iv en  o ra l ly  o r  b y  in ư a m u s c u la r  in je c tio n  i n  d o se s  o f  0 .5  t o  
2 m g /k g , r e p e a te d  a f te r  4  h o u r s  if  n e c essa ry . F o r  postoperatívt 
p a in , t h e  BNF su g g ests  t h a t  th is  d o se  m a y  b e  g iv e n  
in tra m u s c u la r ìy  e v e ry  2  to  3 h o u r s  if n e c essa ry .

F o r  p r e m e d i c a t i o n .  th e  BNF su g g ests  g ivứ ig  0 .5  t o  
2 m g /k g  in tra m u s c u la r iy  a b o u t  1 h o u r  b e ío re  su rg e ry .

See a lso  L ytic  C ock ta ils , b e lo w .

Edampsia and pre^dampỉia. S ee L ytic  C o ck ta ils  u n d e r  
S e d a tìo n , b e !o w .

Pain. P e th iđ in e  p ro d u c e s  p ro m p t  b u t  s h o rt- la s tin g  a n a lg e -  
sia, a n d  m a y  b e  p re te r re d  to  m o rp h in e  w h e n  ra p id  c o n tro l  
of a c u te  p a in  is re q u ire d .  I t h a s  b e e n  vvidely u s e d  in  o b s te -  
trics to  c o n tro l  th e  p a in  o f  la b o u r  (a l th o u g h  th e  BNF n o te s  
th a t  m o rp h in e  o r  o th e r  o p io id s  a re  o f te n  p r e íe r r e d  fo r  
o b s te tric  p a in ) ,  a n d  fo r  p o s to p e ra tiv e  p a in  re l ie í  a í t e r  ca e -  
sa re a n  se c tio n  o r  o th e r  su rg ica l p ro ce d u re s .

In  a  s tu d y  o f p a tie n ts  w ith  in t r a a a b le  p a in  t h e  m in im u m  
e ữ e a iv e  a n a lg e s ic  b lo o d  c o n c e n ư a tio n  ra n g e d  fro m  100 to  
8 2 0 n a n o g ra m s /m L  (m e d ia n  2 5 0 n a n o g ra m s /m L )  in  15 o f  
16; th e  re m a in in g  p a tie n t  la iled  to  o b ta in  a n a lg e s ia  w i th  
p e th id in e .  A d d itio n a l m e a su re s  w e re  c o n s id e re d  n e c e s s a ry 1 
if th e  m in im u m  e tte c tiv e  c o n c e n tra t io n  e x c e e d e d  4 0 0  n a n o -  
g ram s/m L .

P e th id in e  h a s  ư a d it io n a lly  b e e n  g iv en  b y  in te r m i t te n t  
in tr a m u s c u la r  in je c tio n  in  th e  ư e a tm e n t  o f  a c u te  p a in ,  b u t  
in c o n s is te n t  p a in  re lie f  c a n  b e  e x p e c te d  b e c a u s e  o f 
ũ u c tu a t ín g  b lo o d -p e th id ỉn e  c o n c e n ư a tio n s ;2 c o n tin u o u s  
in tra v e n o u s  in ỉu s io n  m ỉg b t  b e  m o re  e ííe c tiv e  fo r  a c u te  p a in .  
F o r r e íe re n c e  to  u se  b y  o th e r  ro u te s  see  A d m in is tra t io n , 
above.

1. Mather LE Glynn CJ. The mỉnỉmum effective anaỉgesỉc bỉood 
concentratỉon o{ pethidỉne in patients with intractable paúầ. Br J ơm  
Pharmacoỉ 1982; 14: 385-90.

2. Edwards DJ. tí  aL Clinỉcal pharmacokmetía of pethidine: 1982. ơin 
Pharmacokintt \ 982; 7:421-33.

SCKIE-CEU. CR1SIS. C o n c e m  h a s  b e e n  e x p re sse d  o v e r  t h e  c o n -  
t in u e d  u s e  o f  p e th id in e  ío r  a n a lg e s ia  in  p a in h i l  c rises  in  
sick le-ce ll d isease . C o n tro l  o f p a in  m a y  b e  i n a d e q u a te  a n d  
doses c o m m o n ly  u se d  to  m a n a g e  crises m a y  le a d  to  a c c u -  
m u la ó o n  o f  n o rp e th id in e ,  t h e  n e u r o e x d ta to r y  m e ta b o li te  
of p e th id in e ,  a n d  p r e d p i ta te  s e iz u re s .u  S ee  a lso  E ffects o n  
th e  N e rv o u s  Systran , beiovv.

1. Pryỉe BJ, tí ai. Toxidry of noipethỉdỉne in sỉdde celỉ crisis. B M J 1992; 
304: 1478-9.

1  Harrison XPM, tí ai. Pethỉdỉne in sỉdde ceD crisỉs. BMJ 1992; 305: 182.

Sedation. S o m e  re íe re n c e s 1'3 to  th e  u se  o f  p e th id in e  ío r  
en d o sco p y .

1. Bahal-0'Mara N, t í  a i Sedadon with meperỉđine and midazoỉam ỉn 
pedỉaoỉc paứents undergoing endoscopy. Eur J Cíin Pharmacoỉ 1994; 47: 
319-23.

2. Diab FH, tí aí. Eữicacy and sàỉety of combỉned meperídỉne and 
mjdazoIam ỉor EGD sedation compared wỉth midazolam alone. Am J 
Gasừooưemỉ 1996; 91: ỉ 120-5.

3. Laỉuna u  tí aỉ. The comparison of mỉdazoỉam and topical ỉỉdocaỉne spray 
versus ứie combinatíon of midarolain. meperidine, and topỉcaỉ ỉidocaỉne 
spray to sedate patíents for upper enđoscopy. Gastrointtít Endosc 2001; 
53: 289-93.

LYĨIC COCKĨAILS. L ytic  cock ta ils  c o n s is tín g  of c h lo rp ro m - 
az ine . p e th id in e ,  a n d /o r  p r o m e th a á n e  h a v e  b e e n  g iv en  
in ư a v e n o u s ly  in  so m e  c o u n tr ie s  fo r th e  m a n a g e m e n t  of 
p re -e d a m p s ia  a n d  im m in e n t  e d a m p s ia .  H o w e v e r, th e  u se  
o í p h e n o th i a ã n e s  is generaU y  n o t  r e c o n u n e n d e d  la te  in  
p reg n a n c y , a n d  o th e r  t te a u n e n ts  a re  p re le r re d  fo r  h y p e r-  
te n s io n  (see  H y p e r te n s io n  in  P re g n a n c y , u n d e r  H y p e r-  
ten s io n , p . 1 2 5 1 .1 ); th e  m a n a g e m e n t  of e d a m p s ia ,  w h ic h  
is th e  c o n v u ls iv e  p h a s e ,  is d iscu ssed  o n  p . 5 1 1 .1 .

L ytic  c o ck ta ils  h a v e  a lso  b e e n  u s e d  fo r  s e d a tío n  a n d  
a n a lg esia  in  c h ild re n , b y  in tra m u s c u la r  OT o ccas io n a lly  
in tra v e n o u s  ứ ỹ e c tio n . H o w e v e r, th e r e  is a  h ig h  r a te  o f 
th e ra p e u tìc  ía i lu re  a s  w e ll as se rio u s  a d v e rse  eH ects vvith 
su c h  c o m b in a tio n s ,  a n d  th e  A m e ric a n  A c a d e m y  o f 
P ed ia tric s1 h a d  re c o m m e n d e d  th a t  a l te m a t iv e  se đ a tỉv es  
a n d  a n a lg esics  sh o u ld  b e  c o n s id e red . Lytic c o ck ta iỉs  a re  n o t  
th e  m o st a p p ro p r ia te  m e a n s  of s e d a ó o n  fo r s h o r t  p ro c e d u re s  
since  p a tie n ts  m u s t  b e  m o n ito re d  fo r  a b o u t  1 h o u r  b e ío re  
t h e  p ro c e d u re  tv h ile  th e  d ru g s ta k e  e f f e a ,  a n d  fo r  e v e n  
lo n g e r  d u r in g  th e  r e c o v e ry  p e rio d .2

1. American Academy oỉ Pedỉatrỉcs Comminee on Drugs. Reappraisal o f ' 
Lytíc codctail/DemeTol. Pheaergan, and Thorazỉne (DPT) for the 
scdation oỉ chỉỉdien. Miatria 1995; 95: 598-602.
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Thorarine íor brieỉ, minor, painỉul procedures in a pediatric 
hematology-oncology dinic hữ J Ptdiatr Htmatol/Oncol 1995; 1: 587-91.

shiveríng. F o r  re te re n c e  to  t h e  u s e  o f p e th id in e  in  th e  
m a n a g e m e n t  o f  s h iv e r in g  a s s o d a te d  w i th  a n a e s th e s ia ,  see  
u n d e r  A d v e rse  E S ec ts  o f  G e n e ra l A n a e s th e tic s , p . 1 900 .2 . 
P e th id in e  h a s  a lso  b e e n  u s e d  to  t r e a t  a m p h o te r id n  B - 
in d u c e d  s h a k in g  ch ills .'

I. Burks VZ.It BÌ. Mtpcĩidint (or the treatment oi shakhtg chiUt and tever. 
Anh ỉntem Med 1980; 140: 483-4.

Dependence and Wifhdrawal
A s ío r  O pio id  A nalgesics, p . 109 .1 .

D oses o f p e th id in e  a s  la rg e  a s  3 o r  4 g  d a ily  h a v e  b e e n  
ta k e n  b y  ad d ic ts . A s to le ra n c e  to  t h e  CNS s t im u la n t  a n d  
a n tim u sc a iin ic  e ữ e c ts  is  n o t  c o m p le tẹ  w i th  th e s e  v e ry  la rg e  
do ses, m u s d e  tvv itch ing , tre m o r ,  m e n ta l  c o n íu s io n , d ỉla te d  
p u p ils , a n d  so m e tim e s  c o n v u ls io n s  m a y  b e  p re s e n t .

W ith d ra w a l sy m p to m s  a p p e a r  m o re  ra p id ly  t h a n  w ith  
m o ip h in e  a n d  a ie  o{ s h o r te r  d u ra t ìo n .

F o r  th e  a b u s e  o f  p e th id in e  a n a ỉo g u e s , se e  u n d e r  
P re ca u tìo n s , p . 1 23 .1 .

Adverse Effeđs and Treaừnent
A s ío r  O pio id  A n algesics  in  g e n e ra l , p . 110 .1 .

T h e  é íỉec ts  o n  sm o o th  m u s d e  m a y  b e  re la tív e ly  less 
in te n s e  t h a n  w i th  m o rp h in e  a n d  c o n s tip a tỉo n  o c c u rs  less 
íre q u e n tly .  L ocal r e a c t io n s  o f te n  fo llo w  ũ ỹ e c t io n  o f 
p e th id in e ;  g e n e ra l  b y p e rs e n s it iv ity  re a c tìo n s  i n d u d ỉn g  
a n a p h y la x is  h a v e  b e e n  re p o r te d  ra re ly . P e th id in e  g iv en  
in tra v e n o u s ly  m a y  in c re a se  th e  h e a r t  r a te . A f te r  o v e r-  
d o sag e , s y m p to m s  a re  g e n e ra lly  s im ila r  to  th o s e  o f 
m o rp h ỉn e  p o iso n in g . H o w e v e r, s t im u la tỉo n  o f  th e  CNS 
a n d  c o n v u ls io n s  m a y  a lso  o c cu r, e s p e d a l ly  in  to le ra n t  
in d iv id u a ls  o r  a í te r  to x ic  o ra l do ses; th e se  h a v e  b e e n  
a tt r ib u te d  m a in ly  to  th e  m e ta b o li te  n o rp e th id in e .

Inddence of odverse effects. T h e  in ú d e n c e  o f  a d v e rse  
e líe c ts  in  h o sp ita lise d  p a tie n ts  r e c e ịv in g  p e th id in e  w a s  
m o n ito re d  b y  th e  B o s to n  C o lla b o ra tiv e  D ru g  S u rv e il la n c e  
P ro g ra m .1 A d v erse  r e a c tio n s  to  o ra l  p e th id ỉn e  w e re  
re p o r te d  in  16 o f  3 66  p a tie n ts  a n d  m a in ly  in v o lv e d  th e  
g a s tro in te s tin a l ư a c t .  A íte r  p e th id in e  b y  in je c tio n  102 o f 
3 2 6 8  p a tie n ts  h a d  a d v e rse  e ííe c ts , t h e  CNS b e in g  in v o lv e d  
in  38 .

M o re  rec e n tly , 2 0  a d v e rse  re a c tio n s  w e re  id e n tiR e d  in  a  
c h a r t  revievv o f 141 p a tie n ts  g iv e n  p e th id in e  a n d  c o n s id e re d  
to  b e  a t  h lg h  r isk  o f  d e v e lo p in g  to x id ty ;2 h ig h -r is k  p a tie n ts  
w e re  deB n ed  as th o se  w ith  re n a l  ừ n p a i im e n t  ( c re a tin in e  
d e a ra n c e  5 0 m L /m in u te  o r  less), th o s e  re c e iv in g  p a tie n t-  
c o n ư o lle d  an a lg e s ia  (PCA) w i th  p e th id in e ,  a n d  th o se  g iv en  
in ư a v e n o u s  p e th id ín e  in  d o se s  o f  o v e r  2 00  m g  d a ily  lo r  
s e v era l days. T h e  m o s t c o m m o n  a d v e n e  r e a c tio n s  w e re  
c o n h is io n  a n d  a n x ie ty ;  o th e r  r e p o r te d  a d v e rs e  e fle c ts  
in c lu d e d  n e rv o u sn e ss , se iz u res , a n d  h a l lu d n a t ío n s .  P a tíe n ts  
w h o  d e v e lo p e d  a d v e rse  r e a c tio n s  w e r e  s ig n iS c a n tly  o ld er, 
m o re  like ly  to  b e  ta k in g  a  b e n z o d ia z e p in e , a n d  h a d  Io n g er 
h o sp ita l  s tay s  t h a n  th o se  v v ith o u t a d v e rs e  e íỉe c ts . O u t  o ỉ th e  
2 0  rep o rts , 16 a d v e rse  effec ts  w e re  n o te d  in  th e  123  p a tie n ts  
w h o  rec e iv ed  p e th id in e  Via a  PC A  p u m p ;  c u m u la tív e  doses 
fo r  p a tie n ts  u s in g  PC A  w e re  ĩo u n d  to  b e  a  s ig n U ỉcan t risk  
ía c to r  in  th e  d e v e lo p m e n t o í  a d v e rse  effects.

1. MỈBer RE Jỉck H. ơinicaỉ eíỉects oỉ meperidine bi ho5pỉỉalỉzed medicaỉ 
patỉents. J ơin Pharttuưol 1978; 18:180-9.

2. Seiíert CF, Kennedy s. Mepeiidỉne ỉs aỉỉve and weU ỉn the new 
mỉllennỉum: evaỉuatỉon oi meperidỉne usage pattems and ỉrequeney of 
advcrse drug reactions. Pharmacotherapy 2004; 24; 776-83.

Effects on th e  cardiovnscular S y s tem . H is ta m in e  re le a se  
w a s  m o re  ừ e q u e n t  a í te r  p e th iđ in e  t h a n  a f te r  m o rp h in e ,  
ỉe n ta n y l,  o r  s u íe n ta n il  g iv e n  in ữ a v e n o u s ly  ỉo r  t h e  in d u c -  
t ìo n  o ỉ  a n a e s th e s ia .1 In c re a s e d  p la s m a -h is ta m in e  c o n c e n -  
tra t io n s  o c c u rre d  in  5 o f  16 p a tíe n ts  g iv e n  p e th id in e  in  a  
m e a n  d o se  o f 4 .3  m g /k g  a n d  w e re  g e n e ra lly  a c c o m p a n ie d  
b y  h y p o te n s io n , ta c h y c a rd ia , e ry th e m a , a n d  in c re a se d  
p la sm a -a d re n a lin e  c o n c e n tra t ío n s .  O n ly  1 o ỉ  10 g iv e n  
m o rp h in e  a n d  n o n e  o f th o se  re c e iv ỉn g  ỉe n ta n y l  o r  su ỉe n ta -  
n il  shovved e v id e n c e  o í  h is ta m in e  re le a se . All o ỉ  t h e  h i s t '  
a m in e  re le a se is  vvere y o u n g  vvom en.

1. Pladte JW. tí aL Hỉsumỉne reỉease by ỉour narcotis: a doubỉe-bUnd 
5tudy ìn humans. Anisứi Anaỉg 1987; 66: 723-30.

Efỉeds on the nervous System. CN S e x d ta to r y  effec ts  o í 
p e th id ỉn e  su  c h  as  U e m o rs , m u s d e  tvv itches, a n d  c o n - 
v u ls io n s  h a v e  b e e n  a s s o d a te d  w ith  to x ỉc  d o ses  a n d  h a v e  
b e e n  a tt r ib u te d  to  th e  m eta b o li te  n o rp e th id in e .  A c c u m u la -  
t io n  o ỉ  n o rp e th id in e  m a y  o c c u r  if la rg e  doses o f  p e th id in e  
a re  re p e a te d  a t  s h o r t  in te rv a ls  ( in d u d in g  fo r p a tie n t-c o n -  
ữ o lle d  an a lg e s ia )  a n d  is e s p e d a lly  lik e ly  w h e n  re n a l  fu n c -  
t io n  is  Im p a ire d .1' 13

1. Kaỉko RF, tí a i Central nervous System exdtatory effects oỉ meperidine 
ỉn cancer patỉeots. Ann Naưoỉ 1983; 13:180-5.

2. Lieberman AN, Goỉdstein M. Reversible paridnsonỉsm reỉated to 
roeperidine. N Engl J Mai 1985; 312; 509.

3. Mauro VF, tí a l Meperidine-induced seizure in a patíent tvitbout renaỉ 
dysíunction or sỉdde cell anemia. Ctin Pharm 1986; 5:837-9.

4. Morisy L. Pỉan D. Hazards oỉ high-dose mcperidine. JAMA 1986; 255: 
467-8.

5. Armsoong PJ. Đenten A. Normeperidỉne toxitíty.AnatkAnaỉg 1986; 65: 
536-8.

6. Eỉsendrath SJ, tí al. Meperidine-induced delỉrỉum. Am J Psychùứry 1987; 
144:1062-5.

7. Kytf JV. Rice TL. Meperidlne-assodated seỉzures ỉn a chỉỉd. ơin Pharm 
1990; 9: 337-8.

8. Pryle BJ, ti ai. Toxidty of norpethídỉne ỉn sidde ceỉl crisis. BMJ 1992; 
304:1478-9.

9. BagmeyeT KO. tí al. Meperìdỉne-réỉated sõzures assodateđ wìửi patìent- 
controlied analgesia punxps. A m  Pharmaaứưr 1993; 27:29-32.
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10. Stone PA. et ai. Norpethỉdine toxicity and patient conưoiled anatgesỉa. Br 
J Anacsth 1993; 71: 738-40.

11. Marinelỉa MA. Meperidine-induced generalized seỉzures vvith normaỉ 
renal hinction. South Med J 1997; 90: 556-8.

12. McHugh GJ. Norpethidine accumulatỉon and generaỉỉzed S€izure during 
pethỉdine patient-concroUed analgesỉa. Anaesứi ừttensive Can 1999; 27: 
289-91.

ỉ 3. Hubbard GP, WoIfe KR. Meperidlne mỉsuse in a patient vvỉch sphinaer oí 
Oddi dysỉunction. Am  Pharmacother 2003; 37: 534-7.

Precautíons
As fo r  O p io id  A n a lg e sic s  in  g e n e ra l, p . 110.3.

P e th id in e  s h o u ld  a lso  b e  g iv e n  c a u tìo u s ly  to  p a tie n ts  
w i th  a  h is to r y  o f  c o n v u ls iv e  d iso rd e ts  o r  s u p ra v e n tr ic u la r  
ta c h y c a rd ia s .

Abuse. A  s y n th e t ic  a n a lo g u e  o f p e th id in e ,  M PPP (1- 
m e th y l-4 -p h e n y l-4 -p ro p io n o x y p ỉp e r id in e ) ,  m a n u ía c tu r e d  
i ll iđ t ly  f o r  r e c r e a tio n a l  u se , a c h ie v e d  n o to r ie ty  w h e n  it 
w a s  a c d d e n ta l ly  c o n ta m in a te d  w i th  M PTP ( l- m e th y l- 4 -  
p h e n y l- l ,2 ,3 ,6 - te t r a h y d r o p y r id in e )  lea d in g  to  a n  e p id e m ic  
o f  p a rk in s o n is m  a m o n g  in tra v e n o u s  d ru g  a b u s e r s .1 W H O  
h a s  a lso  i d e n t ì ă e d  a n o th e r  a n a lo g u e , PEPA P (1 -p h e n y -  
le th y l-4 -p h e n y l-4 -a c e to x y p íp e r id in e )  as b e in g  liab le  to  
a b u s e .2

1. Buchanan JF, Brovvn CR. Desỉgner drugs': a problem ỉn dinical 
toxicology. Med ToxUoỉ 1988; 3:1-17.

2. WHO. VVHO expert commỉttee on dmg dependence: twcnty-fourth 
repórt WfỉO Tech Rep Ser 761 1988. Aỉso available at: http://libdoc.who. 
inƯtn/WHO_TRS_761 .pdí (accessed 26/06/08)

Breast feeding. N o  a d v e rse  effec ts  h a v e  b e e n  s e e n  in  
b re a s t - íe e d in g  in ỉa n ts  w h o s e  m o th e r s  w e re  g iv e n  p e th i-  
d in e , a n d  th e  A m e ric a n  A c a d e m y  o f  P ed ia tric s  c o n s id e ts1 
t h a t  i t  is t h e r e ío r e  u s u a lly  c o m p a tib le  w ith  b re a s t  íee d in g .

1. American Academy of Pedlaoics. The ơansíer oi drugs and other 
Chemicals ỉnto human mỉlk. Pediaừùs 2001; 108:776-89. (Retỉred May 
2010] Correction. ibid.ĩ 1029. Also availablc at: http://aappolicy. 
aappubUcations.Org/cgi/contem/full/pediatrics%3bl08/3/776 (ãõcesseđ 
26/06/08)

The elderíy. P e th id in e  h a d  a  s lo w e r  e lim in a tio n  ra te  in  
e ld e r iy  c o m p a r e d  vvith  y o u n g  p a tíe n ts  a n d  a  r e d u c t io n  in  
to ta l  d a ily  d o se  m ig h t  b e  n e c e s sa ry  in  e ld e r ly  p a tie n ts  
rec e iv in g  r e p e a te d  d o se s  o f  p e th id in e .1 A n o th e r  s tũ d y  c o n -  
d u d e d  th a t  a g e -r e la te d  c h a n g e s  i n  d isp o s itio n  w e re  n o t  
s u f f id e n t  to  w a r r a n t  m o d ih c a tio n  o f  p e th id in e  do sag e  reg i- 
m e n s .2

1. Holmberg L, et al. Comparative dỉsposỉtỉon of pethidine and 
norpethỉdine ỉn old and young patíencs. Eur J Qin Pharmacoỉ 1982; 22: 
175-9.

2. Herman RJ, ct ai. Eỉĩects of age on meperidlne dlspositìon. Clừt Pharmacol 
Ther 1985;37: 19-24.

Phaeochromocylonia. P e th id in e  p ro v o k e d  e p iso d es  of 
h y p e r te n s io n  in  a  p a t ie n t  vvith p h a e o c h ro m o c y to m a ; th e  
e ffec t w a s  s u p p re s s e d  b y  la b e ta lo l .1 Like o th e r  h is ta m in e -  
r e le a s in g  o p io id s , p e th id in e  s h o u ld  b e  u se d  w ith  c a u tio n  
in  s u c h  p a tie n ts .

ỉ . Lawrence CA. Pethidine-induced hypertensỉon ỉn phaeochromocytoraa. 
BkU 1978; 1: 149-50.

Porphyria. T h e  D ru g  D a ta b ase  fo r  A cu te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e m re  S w ed e n , d a s s ih e s  p e th id in e  as n o t  
p o rp h y r in o g e n ic ;  i t  m a y  b e  u s e d  as  a  d ru g  o f firs t ch o ice  
a n d  n o  p r e c a u t io n s  a re  n e e d e d .1

1. The Dmg Database for Acute Porphyrỉa. Avaiỉable at: http://www. 
drugs-porphyria.org (accessed 22/10/11)

Pregnancy and the neonate. P e th id in e  h a s  b e e n  w id e ly  
u se d  fo r a n a lg e s ia  d u r in g  lab o u r . I t  rap id ly  crosses th e  p la -  
c e n ta  a n d  lik e  o t h e r  o p io id  an a lg esics  m a y  c a u se  resp ir- 
a to ry  d e p re s s io n  in  th e  n e o n a te ,  a lth o u g h  p e rh a p s  less so 
t h a n  m o ip h in e .  R e sp ira to ry  d e p re ss io n  v a rie s  a c c o rd in g  to  
th e  t im in g  a n d  s iz e  o f  th e  m a te m a l  dose.

F e ta l d e p re s s io n  vvas n o t  a p p a re n t  w h e n  d e liv e ry  
o c c u rre d  v v ith in  1 h o u r  o f  g iv ing  p e th id in e , b u t  w as p re s e n t  
in  6  o f 2 4  in ỉa n ts  d e liv e re d  1 to  3 h o u r s  a íte r  in ịe c tio n  a n d  in  
a ll o í  5 in ía n ts  d e liy e re d  3 to  6  h o u rs  a í te r  in ịe c tio n .1 
H o w e v e r, h ig h e r  b lo o d  c o n c e n tra tio n s  o f p e th id in e  w e re  
s e e n  in  in fa n ts  d e liv e re d  vvithin 1 h o u r  o f a n  in tra m u s c u la r  
d o se  o f p e th id in e  c o m p a re d  w ith  th o se  d e liv e re d  1 to  4  
h o u r s  a í t e r  in je c tio n .  T h e  ro le  o f p e th id in e  m e ta b o li te s  w as 
u n c e r ta in .  I t  h a s  a lso  b e e n  re p o r te d 2 th a t  d e p re sse d  
n e o n a ta l  r e s p o n s e s  p e rs is te d  fo r  t h e  first 2  d a y s  o f  liỉe; 
d e p re s s io n  w a s  d o s e -re la te d  b e in g  g re a te s t  vvith th e  h ig h es t 
d o se  o f p e th id in e  (75  to  150  m g  w i th in  4  h o u rs  o f  d e liv e ry ) . 
N e o n a te s  a p p e a r  a b le  to  m e ta b o lỉs e  p e th id in e ,  a l th o u g h  
p ro b a b ly  m õ re  s lo w ly  t h a n  a d u lts . T h e  a m o u n ts  of 
p e th id in e  a n d  n o r p e th id in e  e x c re te d  b y  th e  n e o n a te  
in c re a se d  s ig n i& c a n tly  w ith  th e  m a te m a l  d o se -d e liv e ry  
in te rv a l  ỉo r  in te r v a ls  o f  u p  to  5  h o u rs  a n d  m o s t  o f  th e  
p la c e n ta l ỉy  t r a n s íe r re d  p e th id in e  s h o u ỉd  b e  e x c re te d  b y  th e  
t h ữ d  d a y . E l im in a t io n  o f  p e th ỉd in e  to o k  u p  to  6  d a y s  in  th e  
n e o n a te s  i n  a n o th e r  s tu d y .4

F u r th e r  r e íe re n c e s  o n  th e  ư a n s p la c e n ta l  t r a n s íe r  of 
p e th id in e  c a n  b e  í o u n d  ỉn  P re g n a n c y  u n d e r  P h a rm a c o k i-  
n e tic s , b c lo w .

N e ith e r  p sy ch o lo g ic a l n o r  p h y s ic a l e ffec ts  w e re  l o u n d  in
5 -y e a r-o ld s  b o m  to  m o th e r s  w h o  h a d  re c e iv e d  p e th id in e  
d u r in g  la b o u r .5 N e o n a ta l  b e h a v io u r  d o e s  n o t  a p p e a r  to  h a v e  
b e e n  a ữ e c te d  s ig n ih c a n tly  b y  p e th id in e ,  a l th o u g h  i t  h a s  
b e e n  a c k n o w le d g e d  th a t  th e  re la tio n s h ip  b e tv v een  m a te m a l  
a n a lg e s ia  in  la b o u r  a n d  s u b s e q u e n t  in ỉa n t  b e h a v io u r  is b y  
n o  m e a n s  s im p le .4 T h e  resu lts  o f  e a riy  s tu d ie s  th a t  su g g e ste d  
a n  excess  o f  cases  o f  c a n c e r  in  c h ỉỉd re n  w h o s e  m o th e r s  
rec e iv e d  p e th id in e  d u r in g  la b o u r  h a v e  b e e n  r e h i te d  b y  a 
la te r  a n d  la rg e r  s tu d y .7

1. Morrison JC, tì al. Metabolites ot mepcridlne relaced to fetal deprcssion. 
Am J Obsttì Gynecot 1973; 115:1132-7.

2. Hodgkinson R. a  al. Double-blind comparison ol the neurobehavỉour of 
neonates loUowing the administraúon ot (USerent doses of mepertdine 
to the mother. Om Artaath Sac ]  1978; 25: 405-11.

3. Hògg MU, tì al. Urinary excretion and metabolỉsm oí pethỉdỉne and 
norpethidỉne ỉn the newbom. Br J Anaestk 1977; 49; 891-9.

4. Cooper LV. tì al. Eỉlmỉnatỉon of pethỉdỉne and bupỉvacaine ỉn the 
newbom. Anh Dừ ơùld 1977; 52: 638-41.

5. Budt c. Diugs in pregiuncy. CãnMíd AssxJ 1975; 112: 1285.
6. Anonymous. To measure lỉĩe. Lanctì 1981; U: 291-2.
7. Goỉding J. tì ai. chiỉdhood canccr, intramuscular vỉtamỉn K, and 

pethỉdỉne gìven during labour. BiAJ 1992; 305: 341-6.

RenaLimpainment. C a u tio n  is  n e c e s sa ry  w h e n  p e th id in e  is 
g iv e n  to  p a t i e n t ỉ  w i th  r e n a l  im p a irm e n t;  U K  lic e n sed  p r o -  
d u a  in ío rm a t io n  re c o m m e n d s  th a t  it  s h o u ld  b e  a v o id e d  in  
th o s e  w ith  s e v e re  im p a irm e n t,  w h e re a s  us p r o d u d  in ío r -  
m a t ío n  su g g ests  to  u se  re d u c e d  d o ses. E v id e n ce  o f  CN S 
e x d ta t ío n ,  in d u d in g  se iz u res  a n d  n v itc h e s , in  2  p a n e n ts  
w i th  r e n a l  in su f f ld e n c y  g iv e n  m u lt ip le  d o ses  o f p e th id in e  
w a s  a tt r ib u te d  to  a c c u m u la t io n  o ỉ  th e  m eta b o li te  n o r p e th i-  
d in e ; b o th  p a tie n ts  h a d  h ig h  n o ip e th id in e  to  p e th id in e  
p la sm a  c o n c e n tr a d o n  ra t ìo s .1

S ee  a lso  u n d e r  P h a rm a c o k in e tic s , p .  124 .1 .
ỉ. Szeto HH. et a i Accumuỉatíon of normepciidinc, an actìve metaboUte oỉ 

meperidine, in patỉents vvith renal ỉaỉỉurc or canccr. Am htíem Med 
1977; 86:738-41.

Interaờions
F o r  in te ra c tio n s  a s s o d a te d  w ith  o p io id  a n a lg e á c s , s e e
p . 111 2.

V ery  s e v e re  rea c tio n s , i n d u d in g  c o m a , se v ere  re sp ira to ry  
d e p re ss io n , c y an o sis , a n d  h y p o te n s io n  h a v e  o c c u rre d  in  
p a tie n ts  r e c e iv in g  M A O Is ( in d u d in g  m o d o b e m id e  a n d  
se leg ilin e ) a n d  g iv e n  p e th id in e .  T h e re  a re  a lso  re p o r ts  o f  
h y p e re x đ ta b il ity ,  c o n v u ls io n s , tac h y c a rd ia . h y p e ip y re x ia ,  
a n d  h y p e r te n s io n . P e th id in e  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  
rec e iv in g  M A O Is o r  v v ith in  14  d ay s o f  th e i r  d isc o n tin u a tíọ n . 
U sc  o f p e th id in e  vvith p h e n o th ia z in e s  h a s  p r o d u c e d  s e v e re  
h y p o te n s iv e  ep iso d e s  a n d  m a y  p ro lo n g  th e  r e s p ữ a to ry  
d e p re s s io n  d u e  to  p e th id in e .

P lasm a  c o n c e n tra t io n s  o f n o rp e th id in e  a re  in c re a se d  b y  
r ito n a v ir , vvith a  r e s u l ta n t  risk  o f  to x iđ ty ;  u se  to g e th e r  
s h o u ld  b e  a v o id e d  (see  a lso  p . 111 .2 ).

Antibaderials. See M A O Is belovv fo r  in te ra c tio n s  b e tw e e n  
p e th id in e  a n d  isoniaád  a n d  lineiolid.

Antidepressants. F o r  r e íe re n c e  to  p o ssib le  cases o f se ro -  
to n in  s y n d ro m e  a s so đ a te d  w ith  u s e  o f p e th id in e  a n d  
SSRli. see  O p io id  A n a lg e s its  u n d e r  In te ra c tio n s  o f  F lu o x -  
e tln e ,  p . 4 2 7 .1 . S ee  a lso  M A O Is, b e lo w .

Antiepileptics. O p io ld  a n a lg esics  a n d  b a rb itu ra te s  c a n  b e  
e x p e ã e d  to  h a v ẽ  a d đ it iv e  CNS d e p re s s a n t effects. P ro -  
lo n g e d  s e d a tio n  vvith p e th id in e  in  th e  p re se n c e  o f pheno- 
barbital h a s  a lso  b e e n  a tt r ib u te d  to  in d u c t ỉo n  o f  N - 
d e m e th y la t io n  o f  p e th id in e ,  te s u ltin g  in  th e  e n h a n c e d  fo r-  
m a tio n  o f t h e  p o te n tia l ly  n e u ro to x ic  m e ta b o li te  n o tp e th i-  
d in e .u  T h e  h e p a tic  m e ta b o lism  o f  p e th id in e  a p p e ars  to  be  
e n h a n c e d  b y  phenytoirt; u s e  to g e th e r  re s u l te d  in  r e d u c e d  
h a lf- life  a n d  b io av a ila b ility  in  h e a lth y  su b jec ts; b lo o d  c o n -  
c e n tra tio n s  o f n o r p e th id in e  w e re  in c re a se d .’

1. Stambaugh JE, et al. A potcntiaỉly toxỉc drug interactìon bctwecn 
peihỉđinc (meperidine) and phcnobarbitone. Lanat 1977; I: 398-9.

2. Stambaugh JE. et al. The etĩect of phenobarbital on the meubolism oí 
meperidỉne ỉn normal voỉunteers. J Clừt Pharmacơl 1978; 18:482-90.

3. Pond SM. Kretschzmar KM. Eơect of phenytoin on meperỉdỉne 
dearance and normeperidine formarỉon. Cỉirt Pharmacol Ther 1981; 30: 
680-6.

Histamine Hrontogonisis. See u n d e r  O p io id  A nalgesics, 
p . 111.3.

MAOU. S o m e  o f th e  m o s t  se rio u s  in te ra c tio n s  in v o Ịy ỉn g  
p e th id in e  h a v e  b e e n  w ith  n o n -se le c tiv e  M A O Is a n d  h a v e  
b e e n  m a n ife s t  as  e n h a n c e d  d e p re s s a n t e h e c ts  o r  h y p e re x -  
d ta b i l i ty  (se e  In te ra c tio n s ,  a b o v e ). H o w e v e r, a  lU e -th re a -  
te n in g  in te ra c t ỉo n  h a s  a lso  b e e n  re p o r te d  betvveen  p e th i -  
d in e  a n d  selegiline, a  se le c tiv e  m o n o a m in e  o x id ase  ty p e  B 
in h ib i to r .1 A lso , s y m p to m s  su g g estiv e  ol a  m ild  s e ro to n in  
sy n d ro m e  d e v e lo p e d  in  a  7 3 -y e a r-o ld  w o m a n  ta k in g  
m odobem idc (a  re v e rs ib le  in h ỉb i to r  o f m o n o a m in e  o x id ase  
ty p e  A ), n o r tr ip ty l in e ,  a n d  l i th iu m  a f te r  sh e  w a s  g iv e n  
p e th id in e  in tra v e n o u s ly .2

U se o f t h e  a n tib a c te r ia l  i ío n ia à i  w ith  p e th id in e  le d  to  a  
d ro p  in  b lo o d  p re s s u re  a n d  le th a rg y  in  a  5 4 -y ea r-o ld  m a n .3 
S e ro to n in  sy n d ro m e  d e v e lo p e d  in  a  2 7 -y e a r-o ld  m a n  a f te r

th e  u se  o f p e th id in e  w ith  linaolid;* sy m p to m s  reso lv e d  
w h e n  p e th id in e  w a s  s to p p ed . T h e  a u th o ts  o f b o th  s tu d ie s  
a ttr ib u te d  th e  in te ra c tio n  to  th e  in h ib ito ry  a c tio n  of 
iso n ia rid  a n d  l in e z o lid  o n  m o n o a m in e  ox id ase .

1. Zomberg GL, et aỉ. Scvere advexse ỉmeractỉon between pcthidine and 
selegỉỉine. Lancet 1991; 337:246. Correction. ibid.; 440.

2. GỈUman PK. Possỉbỉc seroconỉn syndrome with modobemide and 
pethỉdine. MedJAust 1995; 162: 554.

3. Gannon R. et aỉ. ỉsonỉazỉde meperỉdỉne. and hypotension. Am Intem Med 
1983; 99:415. Correctìon. ữù.; 740.

4. Das PK. et aỉ. Serotonin syndrorae after concomitam treatment WỈỨ1 
ỉỉnexolid and meperidine. ơin ỉnỊect Dà 2008; 46: 264-5.

PhenoHùcmneỉ. ProMoTperaãne p ro lo n g e d  th e  re sp ira to ry  
d e p re s sa n t e ỉỉe c t  o f p e th id in e  ỉn  h e a lth y  su b ịe c ts .1 
E n h a n c e d  CNS d e p re ss io n  a n d  h y p o te n s io n  w e re  re p o r te d  
w h e n  h e a lth y  su b jec ts  w e re  g iv e n  chlơrpramecãtK in  a d d i-  
t io n  to  p e th id in e ;  th e r e  w a s  e v id e n c e  o f  in c re a se d  N- 
d e m e th y la tio n  o f  p e th id in e .2

1. Steen SN, Yates M. E&cts of benzquinamỉde and prodilorỊ>erazine. 
separateỉy and combỉned with meperỉđỉne. on the human rẽspiratory 
center. ơin Pharmacol Ther 1972; 13:153.

2. Stambaugh JE, Waỉner IW. Drug interactỉon: meperldine and 
chỉorpromazỉne, a toxic combừiatỉon. JCUn PharmaeoÌÌ9&\; 21: 140-6.

Pharmacokỉnetìcs
P e th id in e  h y d ro c h lo r id e  is a b so rb e d  t o m  th e  g a s n o m te s t-  
in a ỉ  trac t, b u t  o n ly  a b o u t  5 0 %  o{ th e  d ru g  re a c h e s  th e  
sy stem ic  d r c u la t ío n  b e c a u se  o f  h rs t-p ass  m e ta b o lism . 
A b so rp tio n  a ỉ te r  in tr a m u s c u la r  in je c tio n  is v a ria b le . P e a k  
p lasm a  c o n c e n tra tìo n s  h a v e  b e e n  re p o r ie d  1 to  2  h o u r s  a f te r  
o ra l doses. I t  is a b o u t 6 0  to  8 0 %  b o u n d  to  p la sm a  p ro te in s .

P e th id in e  is m e ta b o lỉs e d  in  th e  liv e r  b y  h y d ro ly s is  to  
p e th id in ic  a d d  (m e p e rid in ic  a d d )  o r  d e m e th y la t io n  to  
n o rp e th id in e  (n o tm e p e r id in e )  a n d  h y d ro ly s is  to  n o r p e th ỉ-  
d in ic  a d d  ( n o im e p e r id in ic  a d d ) ,  fo llo w e d  b y  p a rt ia l  
c o n ju g a tio n  w ith  g lu c u ro n ic  a d d .  N o rp e th id in e  is p h a rm a -  
co logica lly  a c tiv e  a n d  its  a c c u m u la tio n  m a y  r e s u l t  in  
to x id ty .  P e th id in e  is r e p o t te d  to  h a v e  a  p la sm a  e lim in a tio n  
haU -U ỉe of a b o u t  3 to  6  h o u r s  in  h e a lth y  su b je c ts ; th e  
m e ta b o li te  n o rp e th id in e  is e lỉm in a te d  m o re  s lo w ly , w i th  a  
half-U fe re p o r te d  to  b e  u p  to  a b b u t  2 0  h o u rs .  B o th  p e th ỉd in e  
a n d  n o tp e th id in e  a p p e a r  in  th e  CSF. A t th e  u s u a ỉ  v a lu e s  of 
u r in a r y  pH  o r  ư  th e  tư in e  is a lk a lin e , o n ly  a  sm a ll a m o u n t  o í  
p e th id in e  is  e x a e t e d  u n c h an g ed b  u r in a r y  e x c re t io n  of 
p e th id in e  a n d  n o ip e th ỉd in e  is e n h a n c e d  b y  a d d iĐ c a tio n  o ỉ  
th e  u r in e . P e th id in e  cxosses t h e  p la c e n ta  a n d  is d is tr ib u te d  
in to  b rea s t m iỉk .

R evievvs.
1. Edwards DJ, et ai. CHnical pharmacokỉnetks oí pethỉdỉne: 1982. ơừt 

Pharmacokinet 1982; 7: 421—33.
2. Moore RA. et aỉ. opỉate metaboỉism and excretỉon. Baiũieres ơùt 

Anaesthaiol 1987; 1: 82^-58.

Administratỉon. T h e  e lim in a tio n  haU -U ỉe o f p e th id in e  w as 
p ro lo n g e d  a n d  p lasm a  d e a ra n c e  d e a e a s e d  vvhen  g iv e n  
p e rio p e ra tiv e ly  c o m p a re d  w i th  p o s to p e ra tiv e ly .1

D u rin g  la b o u r  th e  p h a n n a c o k in e tic s  oi p e th id in e  m a y  
d e p e n d  o n  h o w  it is g iv en . In  a  c o m p a r iso n  o ỉ  in tr a m u s c u la r  
in je c tio n  a t  d i í íe re n t sites, a b so rp tìo n  o (  p e th id in e  t o m  th e  
g lu te u s  m u s d e  w a s  im p a ỉre d  a n d  th e  d e lto id  m u s d e  w a s  
p re fe ư e d .2

N o  s ta tistica lly  s ig n lũ c a n t d ih e re n c e s  w e re  fo u n d  in  
p h a rm a c o k in e t ic  p a ra m e te r s  ío r  d e lto id  a n d  g lu te a l  
in u a m u s c u la r  in je c tio n s  in  e ld e r ly  p o s to p e ra tìv e  p a tie n ts .3 
H ow ever, su b s ta n d a l in te rp a t ie n t  v a ria b ility  w a s  n o te d  for 
b o th  sites, a n d  th e  a u th o rs  su g g e ste d  th a t  m o re  ra p id  a n d  
p red ic ta b le  ro u te s  su c h  a s  in tra v e n o u s  in je c tio n  m a y  b e  
m o re  a p p ro p r ia te  fo r p o s to p e ra tiv e  u se  in  th e  e ld e rly .

1. Tamsen Á, Ệt ai. Patient-controlled anaỉgesic therapy. pan 1: 
phannacokỉnetics oỉ peứìidỉne in the per- and postoperative perỉods. 
Cỉirt Pharmacokinet 1982; 7: 149-63.

2. Lazebnik N, it aỉ. ỉntravcnous, deỉtoid. or gỉuteus adminisưatìon of 
meperidỉne during ỉabor? Am J Obstei Gyrưcoỉ 1989; 160: 1184-9.

3. Erstad BL et aỉ. Siie-speciflc pharmacoklnetics and pharmacodynamỉcs 
oỉ inưamuscular mq>erỉdỉne ỉn elderly postoperatỉve patỉents. Ann 
Pharmacother 1997; 31: 23-8.

Hepatk impairment. T h e  te n n in a l  h a lM iỉe  o f  p e th id in e  
w a s  p ro lo n g e d  to  a b o u t  7  h o u r s  in  d r r h o t ic  p a tie n ts  co m - 
p a re d  w ith  3 h o u r s  in  h e a lth y  su b jec ts, w h ic h  w a s  a tt r ib u -  
t e d  to  im p a irm e n t o f th e  d m g -m e ta b o lis in g  a c tiv ity  o f  th e  
l iv e r .1 A n o th e r  s tu d y  c o n d u d e d  th a t  a l th o u g h  im p a ire d  
h e p a tic  m eta b o lism  m ig h t c o n íe r  re la tiv e  p r o te c tio n  h o m  
n o rp e th id in e  to x iđ ty  in  p a tie n ts  w i th  d r rh o s is ,  th e re  
m ig h t b e  a n  in c re a se d  risk  o f  c u m u la tiv e  to x id ty  b e c a u s e  
o ỉ  s lo w  e lim in a tio n  o f th e  m e ta b o li te .2

1. Kloa u. et al. The effcct oídrrhosỉs on the đispositỉon and elỉmỉnatìon oí 
meperỉdine ỉn man. ơin Pharmacol Ther 1974; 16: 667-75.

2. Pond SM, tí a l Presystemỉc metaboỉỉsm of meperidlne to nonneperidine 
in nonnal and drrhodc subjects. CUn Pharmàcal Ther 1981; 30: 183-8.

Pregnancy. S o m e re íe re n c e s 1' 3 to  th e  p h a tm a c o k m e tic s  of 
p e th id in e  d u r in g  lab o u r.

1. Tomson G, a  aL Materaal Idnetỉcs and transplacentaỉ passage oỉ 
pethỉdỉne during labữur. Br J ơin Pharmacol 1982; 13: 653-9.

2. kuhnert BR. ẽx ai. Dỉsposỉtíon oỉ meperỉdỉne and normeperỉdine 
foUowing multỉple doses durỉng labor 1 mother. Am J Obtíet Gynecol 
1985; 151:406-9.
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3. Kuhnert BR, tí al. Dỉspoảdon of raeperỉdỉne and nonneperidine 
íollowing multipìc doses đuring labon n  letus and neonate. Am J Obsttí 
Gynecoí 1985; 151: 410-15.

Renal impairment. P la sm a  p ro te ỉn  b in d in g  o f  p e th id in e  
w a s  re p o r te d  to  b ẹ  d e c re a se d  in  r e n a l  d ise a se  a n d  ra n g e d  
f ro m  5 8 .2 %  in  h e a l th y  su b je c ts  to  3 1 .8 %  ŨI a n u r ic  
p a t ie n ts .1 T h e  sa m e  w o rk e rs  a lso  r e p o r te d  p ro lo n g e d  e lim i-  
n a t io n  o f  p e th id in e  i n  p a tie n ts  w i th  r e n a l  d y s íu n c t ỉo n .2 

S e e  a ls o  u n d e r  P re c a u tio n s , p .  1 23 .2 .
1. Chan K  tí ai Kasma proteỉn binrting of pethidine in patíents wiih renal 

dỉseaseJ Pharm Pharmaal 1983; 35: 94P.
2. Chan K. «  a l Phannacokỉnctỉcs oí low*dose ỉntravenous pethỉdine ỉn 

patíents with renal đy$functỉon. 3 ơin Pharmacũl 1987; 27: 516-22.

Preparations
Proprietary  Preparations (details a re  g iven  in  V olum e B)

Single-ingredient Praporations. Arg.: C luyen  M eperol; Austria: 
A lodan; Beĩg.: D olanúne; Braz.: D olantina; Dolosal; D om o u  
P e tinan ; CanatL: D em erol; Cx,: Dolsin; Ger.: D o lan tìn t; Dolcon- 
tral; Hung.: D olargan; Israel: Dolestine; Phĩtipp.: Dem e; 
D em erol: Pol: Dolargan; Dolcontral: Spain: D olantina; Turk.: 
A ldolan; USA: D em eról.

M uki-ingredient Preparations. UK: Pam ergan  P100; USA: 
M ep ro z in ef.

Pharm acopoeial Preparotions
BP 2014 : Peth id ine  Injection; Pethidine Tablets;
U SP 36: M eperid ine  H ydrochloride Injection; M eperid ine  
H ydrochloride Syrup; M eperid ine H ydrochloride Tablets.

p h e n a c e tin  ỊriNNi
Aceto-p-phenetidide; Acetophenetidin; Acetylphenetidin; 
Fẹnacetin; Fenacetina; Fenacetine; Fenacetyna; Fenasetiiní; 
Penasetịn; Paracetophenetidin; Phénacétine; Phenacetinụm; 
CDenatieTMH. , ..
p-Acetophenetidide; 4'-Ethoxyacetanilide;. A/-(4-Ethoxyphe- 
nyl)acetamide.
C,oH,3NO j= 1 7 W  . .
CAS —  62-44-2. : '■■■
ATC —  N02BE03. ^
ATC Vet —  QN02BE03. '
UNII —  ER0ỞH0ỊH9. ;

Uses and Admìnistration
Phenacetin, a para-aminophenol derivanve, has analgesic 
and antìpyreticproperties. Ít was usually given vvith aspirin, 
caffeine, or codeine but is now little  used because of adverse 
haematological eữects and nephrotoxidty.

Adverse Effects and Precautions
Phenacetin may cause methaemoglobinaemia, suỉỉhaemo- 
globinaemia, and haemolytic anaemia.

P ro lo n g e d  u se  o f  la rg e  doses  o f  an a lg e s ic  m ix tu re s  
c o n ta in in g  p h e n a c e ó n  h a s  b e e n  a s s o ã a te d  w ith  th e  
d e v e lo p m e n t  o f  r e n a l  p a p il la ry  n e c ro s is  (see  E ffects o n  th e  
K id n e y s , p .  106 .2 ) a n d  tra n s it io n a l-c e ll  c a rd n o m a  of th e  
r e n a l  p e lv is .

Preparatìons
Proprietary Preparatioru (details a re  g iven  in  V olum e B) 

M ubi-ingredient Preparations. Hung.: A ntineuralg ica; D olort-

Phenazone IBAN, riNNi

Analgesine; Antrpyrin; Antipyrine; Azophenum; Fenatsoni; 
Fenazọn; Fênazona;.' Fèriazonas; phénaion; Phénazone; 
Phenẵzonũm; PBẽny)dimẹthylpyra2oloné; ‘®eHa30H.
1 ,5 -D im éthyF2-pheny lr4 -pyrázo lin -3 -one. ’■■■■■•■■ 
C u H u N i C M S ^  ”-■■■ ' • •
CAS —  60-80-0.
ATC —  NỌ2BB0Ĩ, S02DA03 1 '
ATC Vet —  QN02BB01; QS02DA03.
UNtt —  73ỘM1B51H

Pharmacopoeias. I n  Eur. (see  p . v ii) , Jpn, a n d  us.
P h .  E u r .  8 : (P h e n a z o n e ) .  W h ite  o r  a ỉm o s t w h i te  crystaH ine  
p o w d e r  o r  c o lo u rless  cry sta ls . V ery  so lu b le  i n  w a te r ,  in  
a lc o h o l, a n d  in  d ic h lo ro m e th a n e . P r o te d  b o m  lig h t.

U S P  3 6 : (A n t ip y r in e ) .  C o lo u r le s s  c ry s ta ls  o r  yvhite  
c ry s ta ll in e  p o w d e r .  Is  o d o u rle ss . V e ry  s o lu b le  in  w a te r;  
ừ e e ly  so lu b le  i n  a lc o h o l a n d  in  c h lo ro ío n n ;  sp a rin g ly  
so lu b le  i n  e th e r .  S o lu tio n s  a re  n e u tr a l  to  litm u s . S to re  in  
a ir t ig h t  c o n ta in e rs .

Phenazone and Caffeine Citrate
Antipyrino<cffeÌnum Citricumi l Fenazona y citrato de 

■caíeína; Mĩgrẹnin; ®eHa30H M Kcxị«MHa LịMTpãT.
UNII —  3Z4LỜ7N'PG. : ■ . .

D e s c r ip t i o n .  P h e n a z o n e  a n d  c a ííe in e  d t r a t e  is a  p o w d e r  
u s u a lly  c o n ta in in g  p h e n a z o n e  9 0 % , ca ffe in e  9 % , a n d  d tx ic  
a d d  m o n o h y d ra te  1% .

P h a rm a c o p o e ia s .  In  Jpn.

Phenaxone Saỉicylate
AntipyrlhSalicylate; Fena'tsõnisatisylaatti; F'énazona saíidlato;' 
Fenazonsalicylat; phenazòhí Salicylas; Salipyrin; (DenaáoHa 
CahMUM/iaT.
C„HI2N20,C7Hé03=3264 
CAS -  52Ch07-a /  ‘ -
ATC —  NỚ2B801; S02DA03. —  • V V
ATC Vet —  OS02DA03.
UNII — F5580JK9Ja

P h a rm a c o p o e ia s .  In  Fr.

ưses and Administration
P h e n a z o n e  is a n  NSAID (p. 102 .3 ) a n d  h a s  b e e n  g iv e n  
o ra lly ; p h e n a z o n e  a n d  c a líe in e  d t r a t e  a n d  p h e n a z o n e  
sa liq íla te  h a v e  s im ita rly  b e e n  g iv e n  o ra lly  a s  a n a lg esics .

S o lu tio n s  c o n ta in in g  a b o u t  5 %  o f p h e n a z o n e  h a v e  b e e n  
u se d  to p ica lly  as e a r  d ro p s  in  d iso rd e rs  su c h  as a c u te  o titis  
m ed ìa  (b u t see  b e lo w ).

P h e n a z o n e  is u sed  as  a  te s t  fo r  th e  a c tiv ity  o f  d ru g -  
m eta b o lis in g  e n z y m e s  in  t h e  liv e r.

D ia g n o s iỉ  a n d  iesH ng . A  r e v ie w ' o f  n o rm a l  p la sm a -p h e -  
n a z o n e  p h a rm a c o k in e tic s , u r in a r y  m e ta b o li te  d isp o s itio n , 
a n d  to ta l  b o d y  d e a ra n c e s  o{ p h e n a z o n e  in  th e  p re s e n c e  o f 
d r rh o s is , la t ty  liv e r, h e p a ti tis , a n d  c h o le s ta tis .

1. St Peter JV. Awni WM. Quantìíying hcpatic function in the presence of 
Iiver dỉsease with phenazone (antipyrine) and ỉts metaboliies. Cìin 
Phđrma&kintí 1991; 2(h 50-65.

Otìtis medio. T h e re  a p p e a rs  to  b e  n o  ju s t if ic a t io n 1 ỉo r  th e  
i n d u s io n  o f p h e n a z o n e  in  to p ica l p re p a ra tio n s  u s e d  in  
tre a tin g  a c u te  o titis  m e d ia  (p . 1 9 7 .2 ). I t  is p re s u m a b ly  
in d u d e d  in  s u c h  p re p a ra tio n s  b e c a u s e  it  is b e lie v e d  to  
h a v e  a local a n tỉ - in f la m m a to ry  a n d . th e re ío re ,  an a lg e s ic  
ac tìo n . I t  w o u ld , h o w e v e r , s e em  u n l ik e ly  th a t  p h e n a z o n e  
vvould h a v e  a n y  a c tio n  o n  th e  sk in  oi t h e  in ta c t  ty m p a n ic  
m e m b ra n e  a n d , th e re ío re ,  o n  th e  p a in  vvh ich  is d u e  
m a in ly  to  t h e  s ơ e tc h in g  a n d  d is te n tìo n  o f  th e  m e m b ra n e .

1. Carỉin vvv. Is there any justificatỉon ỉor using phenazone ỉn a locaỉ 
application prescríbed ỉor the treaunent of acute otỉtis medỉa? 3MJ ì 987;
294: 1333.

Adverse Effeờs, Treatment, and Precautions
P h e n a z o n e  is lia b le  to  g iv e  r is e  to  sk in  e ru p t io n s  a n d  in  
su scep tib le  in d iv id u a ls  e v e n  sm all d o se s  m a y  h a v e  th is  
eữ e c t. H y p e rse n sitiv ity  r e a c tio n s  a n d  n e p h r o to x id ty  h a v e  
b e e n  re p o r te d .  Largẽ o ra l  d o ses  m a y  c a u se  n a u s e a ,  
d io w sin e ss , m e th a e m o g lo b in a e m ia ,  c o m a , a n d  c o n v u ls io n s . 
A lth o u g h  t h e  b e n e h t  o f  g a s tr ic  d e c o n ta m in a t io n  is 
tm c e rta in , a c tiv a te d  c h a rc o a l m a y  b e  g iv e n  to  a d u lts  o r  
c h ild re n  w h o  h a v e  in g e s te d  m o re  t h a n  2 0 m g /k g  vvith in  1 
h o u r  o f  p r e s e n ta t io n .  T h e r e a l te r ,  s y m p to m a t ic  a n d  
su p p o rtiv e  th e r a p y  sh o u ld  b e  g iv e n  as  a p p ro p r ia te .

Effech on the blood. P h e n a z o n e  c a n  c a u se  h a e m o ly tic  
a n a e m ia  m  c e r ta in  in d iv id u a ls  w i th  a  d e íid e n c y  o f G 6P D .1 
E p isodes o f  a g ra n u lo c y to s is  w e re  r e p o r te d 2 in  6  w o m e n  
u sín g  a c re a m  c o n ta in in g  p h e n a z o n e ;  a ll re c o v e re d  o n  
vvithdravval.

1. Praniccrd TAJ. Hemolytic etíectí of dmgs and Chemical agcms. ữ in  
pharmacoỉ ĩhcr 1963; ai 334-50.

2. Delannoy A. Schrait J-C. Agranuỉocytosỉs aher cutaneouỉ contact wỉth 
phenazone. Eur J Haematol 1993; 50: 124.

Etíects on the Iddneys. P h e n a z o n e  is c o n s id e re d  n e p h ro -  
to x ic  b u t  o n ly  l im ite d  d in ic a ỉ  in ío r m a t io n  o n  p h e n a z o n e  
is a v a ilab le  b e c a u se  it  h a s  b e e n  m a in ly  u s e d  w ith  p h e n a c e -  
t in .1

1. Prescott XP. Analgesic nephropathy: a reassessment of the role of 
phenacedn and other anaỉgesỉcs. Drùgs 1982; 23: 75-149.

Effects on the skin. In  a  su m m a ry *  o f  7 7  cases o f fixed  
d n ig  e ru p t io n  p h e n a z o n e  d e riv a tiv e s  w e re  c o n s id e re d  to  
b e  th e  c a u sa tiv e  a g e n t in  9  o f  t h e  1 4  cases  th a t  w e re  
sev ere  g e n e ra lis e d  re a c tio n s .

1. Stnbb s, tí ai Rxed drug eruptíons: 77 cases hom 1981 to 1985. Br J 
Dermatol 1989; 120: 583.

HypersensitivTly. Im m e d ia te  a ỉle rg ic  re a c tio n s  to  p h e n a -  
z o n e  h a v e  b e e n  re p o r te d .1-2 In  o n e  p a t ie n t  le u c o p e n ia  w as 
d e te a e d  8 w e e k s  ũ t e r . ’

1. Kadar D. Kalơw w. Acute and ỉatent ỉeukopenic reaction to antipyrìne. 
c/in Pharmacoỉ Tker 1980; 28: 820-22.

2. McCrea JB, tí a i Alỉergic reactíon to antípyrine. a marker of hepatic 
enzyme activíty. DỈCP Àrm Pharmaather 1989; 23: 38-40.

Interađions
P h e n a z o n e  a ã e c ts  t h e  m e ta b o lis m  o ỉ  so m e  o th e r  d ru g s  a n d  
its  o w n  m e ta b o lis m  is a ỉỉe c te d  b y  o th e r  d ru g s  t h a t  in c re a se  
o r  re d u c e  th e  a c tiv ity  o f  l iv e r  e n z y m e s .

Pharmacokinetics
P h e n a z o n e  is  a b s o rb e d  h o m  th e  g a s tio in te s tin a ỉ  tra c t  a n d  
p e a k  p la sm a  c o n c e n ơ a t io n s  o c c u r  vvith in  1 to  2  b o u rs  o f 
in g e s tio n . I t is  d is t r ib u te d  th r o u g h o u t  t h e  b o d y  Uuids a n d  
c o n c e n tra tio n s  in  t h e  sa liv a  a n d  b r e a s t  m ilk  r e a c h  a b o u t  th e  
sa m e  levels  a s  th o se  i n  p la sm a . Less t h a n  10 %  is b o u n d  to  
p la sm a  p ro te in s  a n d  i t  h a s  a n  e lim in a tio n  h a lf-Iife  o ỉ a b o u t  
12 h o u rs .  P h e n a z o n e  is  m e ta b o lis e d  in  t h e  l iv e r  to  3 m a jo r  
m e ta b o li te s  3 - h y d ro x y m e th y lp h e n a z o n e , 4 -h y d ro x y p h e -  
n a z o n e , a n d  n o r p h e n a z o n e .  P h e n a z o n e , 3 - h y  d ro x y m e th y  I- 
p h e n a z o n e , a n d  g lu c u ro n id a te d  m e ta b o lỉ te s  a re  a ll e x c re te d  
in  t h e  u r in e .  A  sm a ll p o r t ío n  m a y  b e  e lim in a te đ  Via t h e  b ile .

Preparations
Propríetary Prepararioiũ (details are g iven  in  V olum e B)

Single-ingredient Preparatìons. Ausíral.: Erasolỷ; Ger.: Hu-Med; 
M igranc-K ranit; M igranin  P h en a z o n f; Hang Kong: Tropex; / r i :  
Tropex; PoL: A nto talg in ; S.Afr.: A dco-O tophen; A urone; Venez.: O tam ina.

Muhi-ingredient PreparaHons. Arg.: A qua Lent Colirio; B ldeon 
Free; Bideon; Cerosporin; c lariso ít; Coliria; Cristalom icina; Irix 
Clasico; Kalopsis; O talex G; O tocalm ia Biotìc; O tocerob Otocur- 
tl; O tonorthia: P redniíarm a: Sincerum ; Usualix; Vislus; Aus- tral.: A uralgan; E ar C lear For E ar A che R e lie t Austria: Colío 
Selc O talgan; Belg.: H e m o rh in o lt; Canad.: A uralgan; Form ule 
12; Cz.; Otìpax; Denm.: Koỉlisal; Fr.: B rulex; HEC; Oùpax; Ger.: 
O talgan; Gr.: Otil; Hong Kong: N eo-A ctive A n tirh eu m atic t; Hung.: Otipax; India: Tytin; Israel: A naestheric  E ar Drops; Oti- 
din; ItaL: O talgan; O tom idone; O topax; Norw.: A ntineuralg i- 
ca f; Fanalgin; NZ: A uralgan; PhSipp.: A uralgan; Rus.: Policap 
(4>onHranỊ; O tipax (OnmaKC); O tire lax  (OiKpehaxc); S .A /r.. 
Adco-Otised; A u ra ly tt; A urasept; A urone  F o rte f; Covancaine; 
U vicot; O to-Phen F o rte f ; U niversal E arache  Drops+; singapore. 
Tropex; Spain: Epistaxol; O tosedolt; Q u im p ed o n  Tabletas 
Q u im p et; Swed.: Koffazon; Svritỉ.: O talgan; O típax; O tosan; 
O tothricinol; Thai.: A uralgan: ukr.: O tipax (Onmaicc); Otisol 
(ơ n o o a ); USA: AABP; Allẽrgen; A uralgan; A urax; A uroguard 
Otic; Cy-G esic Ear-Gesic; N eotic t; O tìc Edge+; O tozin; Treagan; Venez.: O tan; O tirilin .

Pharmacopoekil Preparations
USP 36: A ntípyrine an d  B e tư ocaine  O tic Solution; A ntipyrine, 
Benzocaine, and  P h en y lep h rin e  H ydrochloride O tìc Solution.

Phenaxopyridine Hydrochloride
IBANM, USAN, HNNAAị

Fenazopiridin .Hỉdroklorĩir; Chloridrato de Fenazopiridina; 
Fenazopiridin3, hidrodoruro de; Fenazopiiydyny chlorovvo- 
dorek; Hidrocloruro de fehazopiridina; NC-150; NSC-1879; 
PhénazQpyrịdine, Chlorhydrate de; Phenazopyridini .Hydro- 
chlòridurh; W-1655; (PeHaáonMpnqMHa rnflpoxnopnfl. 
3-Phenylàzopyridine-2,6-diyldiamine hydrochloride. 
C„H„Ns.Ha=249.7
CAS —  94-78-0 (phenazopyrídine); 136-40-3 (phenazopyridine 
hydrodìloride).
ATC —  G04BX06.
ATC Veỉ —  OG04BX06. .
UNII —  0EWỌỊ668W17.

Pharmocopoeias. I n  Pol a n d  us.
U S P  3 6 : (P h e n a z o p y r id in e  H y d ro c h lo rid e ) . A  lig h t o r  d a rk  
r e d  to  d a rk  v io le t  c ry s ta ll in e  p o w d e r .  Is  o d o u r le s s  o r  vvith a  
s lig h t o d o u r . S o lu b le  1 in  3 0 0  o f  co ld  w a te r, 1 m  2 0  o f 
b o ilin g  w a te r , 1 in  5 9  of a lc o h o l, 1 in  331  o f c h lo ro ỉo n n , a n d  
1 In  100  o f  g ly ce ro l; v e ry  s llg h tly  so lu b le  in  e th e r .  S to re  in  
a ir t ig h t  c o n ta in e rs .

Removal of stains. P h e n a z o p y r id in e  s ta in s  m a y  b e  
re m o v e d  b o m  ỉa b r ic  b y  so a k in g  in  a  0 .2 5 %  s o lu tio n  o ỉ  
s o d iu m  d ith lo n ite .

Uses and Administration
P h e n a z o p y rid in e  is a n  a z o  d y e  t h a t  e x e rts  a n  a n a lg e s ic  eH ect 
o n  th e  m u c o sa  o í  t h e  u x in a ry  t ra c t  a n d  is u s e d  to  p ro v id e  
sy m p to m a tic  r e l ie ỉ  o ỉ  p a in  a n d  im ta b il i ty  in  c o n d it io n s  su c h  
as c y stitis  (p. 2 3 4 7 .3 ) , p ro s ta ti t is  (p . 2 3 5 0 .2 ) , a n d  u re th r it is  
(p. 2 1 4 .3 ) . P h e n a z o p y rid in e  h y d ro c h lo r id e  h a s  b e e n  g iv e n  
in  u s u a l  o ra l  d o se s  o f  a b o u t  2 0 0  m g  th re e  t im e s  d aily  a& er 
ío o đ . If  g iv e n  w i th  a n  a n tib a c te r ia ỉ  fo r  t h e  t r e a tm e n t  o! 
u r in a iy - t r a c t  in íe c tio n s  (see  b e lo w ), t r e a tm e n t  sh o u ld  
u s u a llỹ  n o t  e x c e e d  2  d a y s , a l th o u g h  lovver d o ses  h a v e  b e e n  
g iv en  as  p a r t  o f  a  c o m b in e d  p re p a ra tio n  ío r  a t  le a s t  a  w e e k .

Urinary-lract infectk>ns. T h e re  is  n o  w e ll-su b s ta n tia te d  
ro le  lo r  p h e n a z o p y r id in e  in  th e  t r e a tm e n t  o f u r in a ry - t ra c t

All cross-references refer to entries in  Volume A
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in íe c tío n s  (p. 215 .1 ) a n d  its  a d v e rs e  e ữ e c ts  a re  p o te n tìa l ly  
s e r io u s .1

1. Zeỉenitsky SA, Zhanel GG. Phenazopyrỉdỉnc in urỉnary tract iníeaions. 
Ann Pharmacother 1996; 3Oĩ $66-8.

Adverse Effects
P h e n a z o p y rid in e  h y d ro c h lo r id e  h a s  c a u se d  g a sư o in te s tin a l  
a d v e rsẹ  eữ ec ts, h e a d a c h e , a n d  ra sh e s . H e p a to to x id ty ,  
h a e m o ly tic  a n a e m ia , m e th a e m o g lo b in a e m ia ,  a n d  a c u te  
r e n a l  ỉa i lu re  h a v e  a lso  b e e n  re p o r te d ,  g e n e ra lly  a s so d a te d  
vvith  o v e rd o sa g e  o r  vvith  th e ra p e u tic  doses  in  p a tìe n ts  w ith  
r e n a l  im p a irm e n t.  C ry s ta l d ep o s its  o f  p h e n a z o p y r id in e  h a v e  
ío rm e d  in  th e  u r in a ry  tracL

A b n o rm a l c o lo ra tio n  o f  b o d y  tis su e s  ọ r  A uids m a y  o c c iư . 
U iin e  is tin g e d  e ith e r  o ra n g e  o r  r e d  a n d  u n d e rd o th e s  a re  a p t  
to  b e  s ta in e d .

Effeds on tho CN5. A sep tíc  m e n in g ỉtis , w i th  d ỉs t in c t  ep i- 
so d es  o í  fev e r  a n d  c o n íu ã o n ,  w a s  a s s o d a te d  w ith  th e  u se  
o f  p h e n a z o p y r id in e .1

1. Herỉỉhy TE. Phenazopyrỉdine and aseptíc menlngitis. Am bittm Med 
1987; 106: 172-3.

Overdosoge. A  2 -y e a r -o lđ  c h iid  d e v e lo p e d  c y an o sis  a n d  
m e th a e m o g lo b in a e m ia  a ỉ te r  in g e s tin g  a t  m o s t  th re e  20 0 - 
m g  ta b le ts  o f p h e n a z o p y r id in e  h y d ro c h lo r id e ;1 sh e  reco v - 
ẹ re d  a f te r  t r e a tm e n t  vvith m e th y l th io n in iu m  ch lo rid e . 
A c u te  r e n a l  ia i lu re  h a s  b e  e n  r e p ò r te d  in  a  1 7 -y ea r-o ld  
HTV-positive gữ l, w i th  n o  h is to ry  o f  k id n e y  d isease , w h o  
to o k  1.2 g  o ỉ  p h e n a z o p y r id in e  i n  a  s u id d e  a tte m p t .2

1. Gold NA, Bỉthoney WG. Methemogỉobỉnemỉa due to ỉngesdon of at mo$ỉ 
threepiils oỉ pyridium in a 2-year-old: case rcport and review. /  Emerg 
ÌAtd 2003; 25: 143-8.

2. Onder AM, tí ai. Acutc renal ỉaỉlure due tọ phenazopyridine (pyrỉdium) 
overđose: case report and revíew of the Iỉtecature. Hdừitr Nephroỉ 2006; 
21: 1760-4.

Precautions
P h e n a z o p y r id in e  h y d ro c h lo r id e  is  c o n tra - in d ic a te d  in  
p a tie n ts  w i th  r e n a l  im p a irm e n t  o r  s e v e re  h e p a tìtis  a n d  
s h o u ld  b e  u se d  vvith c a u tio n  in  th o s e  w i th  G6PD d e h d e n c y .  
T re a tm e n t  sh o u ld  b e  s to p p e d  i í  t h e  s k in  o r  s d e ra e  b e c o m e  
d isco lo u red ; th is  m a y  in d ỉc a te  a c c u m u la t io n  as a  r e s u lt  o í 
im p a ừ e d  re n a l  e x c re tio n . P h e n a z o p y iid in e  m a y  in te r ie re  
w i th  u r in a ly sis  b a se d  o n  c o lo u r  re a c tio n s  o r  sp e c tro m e try . 

S ta in in g  o f c o n ta c t  len se s  m a y  o c c u r.

Pharmacokinetícs
P h e n a z o p y rìd in e  h y d ro c h lo r ìd e  is  a b so rb e d  h o m  th e  
g a s tro in te s tin a l  t ra c t. I t  is  e x c re te d  m a in ly  in  th e  u r in e ;  u p  
to  6 5 %  m a y  b e  e x c re te d  as u n c h a n g e d  p h e n a z o p y r iđ in e  
a n d  1 8 %  as  p a ra c e ta m o l.

Preparatíons
Preprielary Praparations {details a re  g iven  ỉn  Volum e B)

Single-ingredient Prepo ralions. Arg.: C iỉtalgina; Belg.: Uropyr- 
ine; Braz.: Pyridium; Pyrisepc U rologin; Urovit; Canad.: Phena- 
zo; Pyridium ; Oiữe: N azam itt; N ordox; Chinar. K aridine $ịý] 
ỈẼ); Ỹi D u ( fè S ) ;  Hong Kong: CP-Pyiidine; Phenadine; phena- 
zo; P y rid in t; Pyridium ; India: Pyridlum ; Indon.: P y rid ium t; 
Urogetix; Israel: Sedural; Mex.: A lvena; A zofurt; Bioterina; Pir- 
im in  Urezol; Phũipp.: A zom irf; PoL: N efred lf; S.Afr.: Pyri- 
d iu m t; Singapore: U rogesic  Thai: A m m ilazof; Anazo; Phen- 
diridine; Sum edium ; Uzone-T; USA: A zo-Standard; Baridium ; 
Prodlum ; Pyridium ; Re-Azo; Urogesic.

Muhi-ingredient Preparations. Arg.: Bacú-Uril; M edaỉlox Doi' 
Nor 2; P riper Plus; U rotem  Dol; Braz.: M inazol; Oroctrim; Uro- 
p a c  U ropielon; chữe: U ro-M idnovo; Hong Kong: U robilin t; bĩdia: N ephrogesic  Mex.: A zo-U ronalin: A zo-W lntom ylon; 
Azogen; Azuron; M ictasol; Nalixone; N axilan-Plus; N orũen; Pir- 
itun  U rovect; Vodelan; Spain: M lcturo l Sedante; Thai.: Pyri- 
zole; Turk.: Azo G antrisin; Azosilin; U riseptin; USA: Phenazo- 
Forte Plus; Phenazopyrid ine Plus; Pyrelle  HBf; Pyridium  Plus; 
T rellium  P lu st; U relieí PIus; U robiodc-250; Venet.: A zo-M ande- 
lam ine; B aaevaL

Phormocopoeid Preparationi
U SP 36: Phenazopyrid ine H ydrochloride Tablets.

Phenylbutazone (SAN. riNNi
■Bụtadione; Femlbutazon; :Femlbutazona;. Femlbutazonas; 
,Fenylbutazon; Fenylobutazon; • Fenyylibutatsoni; Phenylbu- 
-tạzon; Phénylbutazone; PhenylbủtazonLJm; cDẻHHBốýraáoậ ’ 
^ButyỊ-1,2-diphềnylpýfaz(l)lidineP3,5-dione.' ’ ■
^19^20^202=308 4 ’

— 50-33-9 (phenylbutazone). 129-18-0 (phenỳlbuìázone\ 
[SpdỊụmk4985-2S-5v(phenyíbutazone piperaziné). r '.,.:■ 
ATC— MOIAAOl M02M0Ỉ 
ATC Ver —  QM01M0Ỉ, QM02AA01. , '
Um — GN5P7K3T8S. L

Pharmacopoeias. In Eur. (see p. vu), Jpn, and us.

P h . E u r .  8: (P h e n y lb u ta z o n e ) . A  vvhite o r  a lm o s t w h ite ,  
c ry s ta ll in e  povvder. P ractica lly  ữ iso lu b le  i n  w a te r;  sp a rin g ly  
so lu b le  in  a lco h o l; it  d isso lves i n  a lk a lin e  S o lu tio n s . P ro te c t  
t a m  ỉigh t.

Ư S P  3 6 : (P h e n y lb u ta zo n e ). A  w h i te  to  o f f-w h ite , o d o u rle s s , 
c rysta lU ne p o w d e r . V ery s lig h tly  so lu b le  in  w a te n  s o lu b le  in  
a lc o h o l;  ử e e ly  so lu b le  in  a c e to n e  a n d  in  e th e r .  S to re  in  
a ir t ig h t  c o n ta in e rs .

Proỉile
P h e n y lb u ta z o n e , a  p y ra z o lo n e  d e riv a tiv e , is a n  NSAID 
(p. 10 2 .3 ). H ovvever, b e c au se  o í  i ts  t o x id ty  a n d  in  p a r t íc u la r  
its  a d v e rse  h a e m a to lo g ic a l r e a c tio n s  (se e  E£fects o n  th e  
B lo o d , belovv), i t  is n o t  u s e d  as  a  g e n e ra l  a n a lg e s ic  o r  
a n tip y re tic . A lth o u g h  p h e n y lb u ta z o n e  is eH ec tìve  in  a ỉm o s t 
all m u sc u io sk e le ta l  a n d  jo in t  d ìso rd e is  in d u d in g  a n k y lo s in g  
sp o n d y litis , a c u te  g o u t, o s te o a r th r it is , a n d  r h e u m a to id  
a r th r it is ,  it s h o u ld  o n ly  b e  u se d  in  a c u te  c o n d it io n s  w h e r e  
less to x ic  d ru g s  h a v e  ía iled . I n  th e  U K  ỉts  u se  h a s  b e  e n  
re s tr ic te d  to  t h e  h o sp ita l ơ e a tm e n t  o f a n k y lo s in g  sp o n d y litis  
u n re s p o n s iv e  to  o th e r  d ru g s. In it ia l  o r a l  doses  o f  u p  to  
6 0 0  m g  d a ily  in  d iv id ed  d o ses  h a v e  b e e n  u s e d  in  th e  
ơ e a tm e n t  oi rh e u m a tic  d iso rd e rs . A fte r  1 to  3 days, t h e  d o se  
s h o u ld  b e  re d u c e d  to  th e  m in im u m  e ffec tiv e  a m o u n t ,  
u s u a lly  100 to  30 0  m g  daily ; t r e a tm e n t  s h o u ld  b e  g iv e n  fo r 
th e  s h o rte s t  p e rio d  possib le, u p  to  a  u s u a l  m a x im u m  o f 1 
w eek - H t re a tm e n t  is e x p e a e d  to  c o n tin u e  fo r  m o re  t h a n  1 
vveek, b lo o d  ce ll c o u n ts  s h o u ld  b e  p e r ío r m e d  b e ỉo re  a n d  
re g u la rly  d u r ìn g  th e ia p y ; m o n ito r in g  o ỉ  h e p a tic  a n d  re n a l  
t u n c t io n  is a ls o  r e c o m m e n d e d .  R e d u c e d  d o s e s  a re  
r e c o m m e n d e d  in  e ld e riy  p a tíe n ts .

I n  so m e c o u n tr ie s  p h e n y lb u ta z o n e  h a s  a lso  b e e n  g iv e n  as 
a  r e c ta l  su p p o s ito ry  a n d  a p p lie d  to p ic a lly  ỉo r  m u sc u lo -  
sk e le ta l  p a in  a n d  in  so ft- tis su e  in ju ry .  I t  h a s  a lso  b e e n  g iv e n  
in t r a m u s c u la r ly  as t h e  s o d iu m  s a lt .  O th e r  s a lts  o ỉ  
p h e n y lb u ta z o n e  th a t  h a v e  b e e n  u se d  in  m u sc u lo sk e le ta l , 
jo in t ,  a n d  so ft- tis su e  d iso rd e rs  i n d u d e  th e  c a ld u m , 
m eg a lla te , a n d  p ip e ra z in e  salts .

Breast ỉeeding. N o a d v e rse  e ữ e c ts  h a v e  b e e n  s e e n  in  
b re a s t-fe d  in ía n ts  w h o se  m o th e n  w e re  g iv e n  p h e n y lb u t-  
a z o n e , a n d  th e  A m e ric a n  A c a d e m y  o f P e d ỉa tr ic s  c o n s ỉd e rs1 
th a t  i t  is th e re ỉo re  u su a lly  c o m p a tib le  w i th  b re a s t  íee d in g . 
H o w e v e r, U K  licen sed  p r o d u c t  in ío r m a ú o n  S tates th a t  
p h e n y lb u ta z o n e  sh o u ld  b e  a v o id e d  d u r in g  b re a s t  ỉe e d in g  
as sm a lỉ a m o u n ts  a re  d is tr ib u te d  in to  b r e a s t  m ilk .

I. American Academy of Pediatrics. The ữansíer oỉ đrugs and ocber 
Chemicals ỉnto human mỉỉk. Pediatria 2001; 108: 776-89. [Retired May 
2010] Correccion. ữnd.; 1029. Also avaiỉabỉé at* hnp://aappolÌcy. 
aappubUcatỉons.org/cgỉ/contcnt/fulỉ/pedỉatrics%3bi06/3/776 (accessed 
08/11/07)

Effeds on the blood. B o th  p h e n y lb u ta z o n e t-ỉ a n d  o x y - 
p h e n b u ta z o n e i 3  a re  w e ll k n o w n  fo r  t h e i r  a d v e rse  e ừ e c ts  
o n  t h e  b lo o d  a n d  e sp e d a lỉy  fo r  ỉa ta l a g ra n u lo c y to s is  a n d  
a p la s tỉc  a n a e m ia .  L eu c o p e n ia , p a n c y to p e n ia ,  h a e m o ly tic  
a n a e m ia ,  a n d  th ro m b o c y to p e n ia  m ay  a lso  o c c u r. T h e  UK  
CSM 4 n o te d  th a t  b e tw e ê n  J u ly  1963 a n d  J a n u a r y  1993 ỉt 
h a d  re c e iv ed  7 4  rep o rts  o f a g ra n u lo c y to s is  (39  ía ta l)  asso - 
c ia te d  w ith  p h e n y lb u ta z o n e  a n d  4 0  re p o r ts  o f  n e u ư o p e n ia  
(4  fa ta l) . U p - to -d a te  H gures w e re  n o t  p ro v id e d  o n  o x y - 
p h e n b u ta z o n e , b u t  it  is c o n s id e re d  to  b e  m o re  to x ic  to  th e  
b o n e  m a rro w  th a n  p h e n y lb u ta z o n e .2

1. Bôtriger LE. Westerholm B. Dmg-induced bỉood dyscrasỉas In Svveden. 
8MJ 1973; 3: 339-43.

2. Anonymous. Phenyỉbutazone and oxyphenbutazone: tíme to call a hah. 
Drug Ther Buỉỉ Ỉ984; 22: 5-6.

3. The International Agranulocytosỉs and Aplastic Anemia Study. Risks ữí 
agranulocytosis and aplastỉc anemỉa: a flm report oỉ their relatỉon to 
drug use vviih specỉal reíerence to anaỉgesics. JAMA 1986; 256:1749-57.

4. CSM/MCA. Drug-ỉnduced neutropenia and agranulocytosỉs. Currtnt 
probitms 1993; 19: 10-11. Also avãỉlable at: http://www.mhra.gov.uk/

. home/ldcpìg?IdcService=GET^FILE&dDocName*CON2024456&Revỉ- 
sỉonSeleaionMethodsLatestReleased (accessed 27/04/07)

Preparations
Proprietary Preparations (d eu ils  a re  given in  Volum e B)

Single-ingredient Preporotions. Braz.: Butazolidina; B u u zo n a ; 
Neo Butazol; Fr.: B u tazolid inef; Ger.: A m bene; ex rh e ụ d o n  
OPT; Indon.: A kroten; Berlison; Irgapan; Ital.: Kadob Mex.: 
A stro len t; B loken; Bresab B uta len ; Butazolidina; M eprosona-F; Neth.: Butazolidin; Pot.: B utapirazol; Rus.: B utadion
(ByraoHOH); S.Afr.: InBazone; Spain: ButazoIidina; Switz.: B uta- 
d io n t;  Thai: Butarzol; B utazone; KB Tazone; Leóphen; Neo- 
Pyrazolf; Pantazone; Phenazone; P y ia ío lo n e ; R hum acap; R hu- 
m atab ; Sugrarine; Ukr.: B u tad ion  (EyiaOHOH); Venez.: T idn il 
Calcio.

Mubi-ingredient Prepomtions. Braz.: MioDex; chữe: Balsam o 
A nalgesico con  Fenilbutazona; E sanhix ; Fr.: D extrarine Pheny- 
lbutazone; Hung.: Rheosolon; India: A ristopyrin; Indon.: B uta- 
m idon; CetapyrinỶ; Bnkapyrin; N ew  sk e la n ; Mex.: B utayona- 
cob B udseb D exadutíl; D ibutasona; Rus.: A m bene (A«6eHe); Spain: A rtrodesm ol Extra; D octoỉril A n riin flam att; Switz.: 
Butaparinỷ; Thai.: A lax an h  Asialax-h B u ta rio n t;  M y o p h e n t-

The Symbol t  denotes a preparatíon no longer actively marketed

Picolamine Salicyidte iriNNMỊ 
Picolaminẹ,, Salicylate de; Picolamini Salicylas; 3-Pyndyl- 
methylamine. Salicylate; Salicilato de picolamina; riMKO/ia- 
MMHa Canncnnar.
3-(Ammomethyl)pyndine Salicylate. . .
CAS —  373ĩ-520(picolamme

Profile
P ico lam ine  sa llc y la te  is a  salicy lic  a d d  d e riv a tiv e  th a t  h a s  
b e e n  used  to p ic a lly  in  m b e ỉa d e n t  p re p a ra tio n s  i n  th e  
tre a u n e n t  o f m u sc u lo sk e le ta l , p e ri-a r t ic u la r , a n d  sò h -tis su e  
disordera.

Preparations
Propriatory Preporotions (details a re  g iven  in  V olum e B) 

Single-ingradient Preparations. Gr.: Algiospray.

P ik e to p ro fe n  ỊriNNi
Pikétoproíène; Piketoproíeno; Piketoproíènum; (lnKeTonpo- 
ịe H
m-Benzoyl-N-{4-methyl-2-pyridyl)hydraứopamide. -
C22H2oN2Ó2=344.4
CAS —60576-13-8. ■
um — 362QBC4NL0.

ProỉịỊe
P ik e to p ro íe n  is a n  NSA ID  (p. 102 .3 ) t h a t  h a s  b e e n  u se d  
top ica lly  as t h e  h y d ro c h lo r id e  i n  c o n c e n ư a tìo n s  o f  a b o u t  
2 %  in  m u sc u lo sk e le ta l, jo in t ,  p e ri-a r t ic u la r , a n d  so ft- tỉs su e  
d iso id e rs . , .

Preparotions
Propriatary Praparations (detaỉls are given in  V olum e B)

Single ingredient Preporatians. PorL: Picalm; Zem alex; Spain: 
Calmateb T riparseanf.

P irítram ide (SAN, riNNi
Pìriníhamide; Piriữamid; Piritramida; Piritramidi; Pirrtrami- 
dum; R-3365;TlnpiaTpaMMfl.
1 -(3-Cyano-3,3-diphenylpropyl)-4-piperidinopiperidine-4-
carboxamide
C27H34N4O =430.6
CAS — 302-41-0. . ;
ỒĨC —  N02AC03.
ATC Vet —  QN02AC03.
UNII —  4RP92LYZ2F. ,

Prọ/Ị7e
P iritram id e  is a n  o p io id  a n a ỉg es ic  (p. 108 .1 ).

I t  is u se d  to r  t h e  m a n a g e m e n t  o f  s e v ere  p a in  in c lu d in g  
p o sto p e ra tiv e  p a in ,  fo r  p re m e d ic a tio n , a n d  to  p ro v id e  
analgesia  d u r in g  a n a e s th e s ia .  I t  is  g iv e n  b y  in tra m u s c u la r ,  
su b c u ta n e o u s , o r  s lo w  in tra v e n o u s  in je c tio n  a s  t h e  ta r t ra te  
in  doses e q u iv a le n t  o f  u p  to  a b o u t  30  m g  o f  t h e  b a se . 

R e v ie w s .
1. Kunur N, Rowbotham DJ. Pỉrítramỉde. BrJ Anaesth 1999; 82: 3-5.
2. Bouiỉlon T, et ai The pharmacoldnetia oi pỉrỉtramỉde aỉter proỉonged 

admỉnỉstration 10 Intensỉve ca re patỉents. Eur J Ạnaesthesiol 2004; 21: 
673-8.

3. Mũncr c, et ai Pharmacokinetics of piriưamide in newborm, lnfants and 
young children in Intenslve care units. Eur J Pcdiatr 2006; 165: 229-39.

4. Huenseỉer c  et ai. Prospectỉve evaỉuatỉon of the pharmacodynamỉcs of 
piritramide ỉn neonates and Inỉants. Eur J Pediatr 2008; 167:867-72.

$. Remane D. tí  aỉ. Stabiỉity of pirỉtramide ỉn patỉent-controỉleđ analgesia 
(PCA) Solutions. Pharmazi€ 2009; 64: 380-1.

Preparatíons
Proprirtary  Preparations (detaUs are  g iven  in  V olum e B)

Stngle ingradient Preparations. Austria: Dipidolor; Belg.: Dipido- 
lor; Cỉ.: D ipidoloc Ger.: Dipidoloi; Neth.: Dipidolor.

P iro x ic a m  /SAN, USAN, rlNNI
:CP-1617T; Piroksikaamí; Pirokslkam; Piroksikamas; Piroxica-'
mum, Piroxikam, Piroxikám; HnpoKCHKaM - -
4-Hyđroxy-2-methyr-N-(2-pyridyl)-2H-l,2-bẽnzothiazinẹ-3-
carboxamidel,Irdroxìde ‘ 1
Q s H ^ Ọ ^ ^ l 3 - .5 ' .
CÁĨ —  36322-9(̂4 ‘ f 
AV0 —'MOĩAÒđị,'M02AA07; so 18C06.
ẠTCVet — QM01ÁCQ1; QM02M07;Q501BC06 - ' ■
UN1I —  13T4Ó6VMAM ’ 1 ' ’ ‘ l ’ 1

P h a rm a c o p o e ỉa s .  I n  chin., Eur. ( s e e p .  v ii) , Jpn, us, a n d  Viet.

http://www.mhra.gov.uk/
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P h . E u r .  8: (P ữ o x ic a in ) . A  w h i te  o r  sỊigh tly  y e llo w , 
c ry s ta llin e  p o w d e r .  I t  shovvs p o ly m o ip h is m . P racú ca lly  
in so lu b le  in  vvater; s lig h tly  so lu b le  in  d e h y d ra te d  a lco h o l; 
so lu b le  ín -đ ic h lo ro m e th a n e . P ro te c t  f ro m  llgh t.

U S P  .36 : (P iro x ica m ). A n  o f l- w h i te  to  lig h t  t a n  o r  l ig h t  
yellovv, o d o u rle ss  p ovvder. I t  ỉo rm s  a  m o iĩo h y d ra te  th a t  is 
y e llo w . V ery s lig h tly  s o lu b le  in  w a te r ,  in  d ilu te  a d d s ,  a n d  in  
m o s t  o rg a n ic  so lv e n ts ; s lig h tly  s o lu b le  in  a lc o h o l a n d  Ũ1 

a q u e o u s  a lk a lin e  S o lu tions , s to r e  in  a ir t ig h t  c o n ta in e rs . 
P ro te c t  h o m  lig h t.

Piroxicam Betadex IUSAN, riNNMi 
CHP-1194; .P iroxicám  Beta Cyclodextrin ; Piroxicam  Beta 
C ỹclòdextrin  C om plex ; Piroxicam  Bétadex; Piroxicam um  
B etadexum ; rinpOKCMKaM BéTaaeKc. . ... .. .  •

•(C;5H13N304S )* ((^ H to035)5=6337.6  •CAS — 96684-40-r. . . . . . .  .

Uses and Administration
P iro x ic a m , a n  o x ic a m  d e riv a tiv e , a n d  p ỉro x ìc am  b e ta d e x  a re  
NSA ID s (p. 1 0 2 .3 ). P iro x ic a m  b e ta d e x  m ay  h a v e  a m o re  
ra p id  o n se t  o f  th e r a p e u t ic  e ữ e c t  d u e  to  its e n h a n c e d  
so lu b ility  (see  P h a rm a c o k in e tic s  belovv). B o th  h a v e  b e e n  
u s e d  in  m u sc u lo s k e le ta l  a n d  jo in t  d iso rd ers  su c h  as 
a n k y lo s in g  sp o n d y litís , o s te o a r th r it is ,  rh e u m a to id  a r th r it is  
in c lu d in g  j u v e n i l e  id io p a th ic  a r th r i t i s ,  in  so ft- tís su e  
d iso rd e rs , in  a c u te  g o u t, a n d  in  p o s to p e ra tiv e  p a in  b u t  
sy s te m ic  u sag e  in  t h e  E U  is novv re s tr ic te d  (see  beIow ) to  
c h ro n ic  p a in h i l  a n d  in A a m m a to ry  c o n d itio n s .

I n  r h e u m a tic  d iso rd e rs  th e  u s u a l  m a x ũ n u m  rec o m - 
m e n d e d  o ra l d o se  o f  pÌTOxicam is 2 0  m g  d a ily  as a  sin g le  dose; 
d iv id e d  doses m a y  b e  u s e d  if n e c essa ry . P ữ o x ic a m  h a s  b e e n  
g iv en  in  s im ila r  d o ses  as a  rec ta l s u p p o s ito ry  o r  o n  a  sh o rt-  
te rm  b asis  b y  in tr a m u s c u la r  in ie c tio n .

P o r  d osage  in  c h ild re n , see  b e lo w .
P iro x icam  is a lso  u se d  in  th e  lo c a l  ư e a tm e n t  o f  a  v a rie ty  

of p a in ỉu l  o r  in íla m m a to r y  c o n d it ío n s  as  a  to p ica l gel i n  a  
c o n c e n tra tio n  o f  0 .5 %  a p p lie d  th re e  o r  fo u r  tim e s  daịly ; 
t r e a tm e n t  s h o u ld  b e  re v ie w e d  a íte r  4  w e e k s . A  1 %  gel is a lso  
a v a ila b le . P iro x ic a m  h a s  b e e n  u s e d  in  so m e  c ơ ú n trie s  as a  
0 .5  o r  1%  c re a m  a n d  as  e y e  d ro p s  in  a  c o n c e n tra tio n  o f 
0 .5 % .

D oses of p iro x ic a m  b e ta d e x  a re  e x p re s se d  in  te rm s  of t h e  
e q u iv a le n t  a m o u n t  o f  p iro x ic a m . P iro x ic a m  b e ta d e x  
1 9 1 .3 m g  is e q u iv a le n t  to  a b o u t  2 0 m g  o f p iro x ic am . In  
r h e u m a tic  d iso rd e rs  pÌToxicam betadex is g iv e n  in  a n  o ra l d o se  
e q u ỉv a le n t to  2 0  m g  o f p ix o x icam  d a ily  as  a  sing le  dose . T h is 
do se  m a y  b e  r e d u c e d  to  10  m g  d a ily  in  e ld e rly  p a tie n ts .

Other saỉts o r  c o m p o u n đ s  t h a t  h a v e  a lso  b e e n  u se d  
i n d u d e  p iro x ic a m  d n n a m a te  ( d n n o x ic a m ) , p iró x ic am  
c h o lin e , a n d  p iro x ic a m  p iv a la te .

A i te r  a  r e v ie w ' o f  th e  b e n e lì t- r is k  b a la n c e  fo r  p iro x ic am  
th e  E M E A  p la c e đ  re s tr ic tio n s  o n  its  sy s te m ic  u se  a n d  s ta te d  
th a t:
•  its ust in acute painỷul and inỊlammatory conditions should be 

abandoned
• its use should be limited ơnìy to the symptonuitíc relữf of 

osteoarthritũ, rheumatoid arthrìtừ, and ankybsmg spondylitã
• it should not be used as a first-line treatment
• the dose should be limited to 20 mg daiìy
• treatment should be rcviewed within 14 days of starting
•  it should onỉy be started by doctors experienced in treating 

chronic painỹul and inỊỉammatory conditions
• use with a gastroproteữive drug should be considered
•  it íhould not be given to patients at rừk of gaỉtrointestinal 

dừorden assodứted with bleeding or to those who have had skm reactiom to other drugs
• it should not be used with another NSA1D or an anticoagiứant

1. EMEA. Questions and atuvvers on the revỉew oí piroxicam (ỉssurd 21st 
June, 2007). Avaỉỉabỉe at: hrtp://www.emea.europa.éu/pdỉs/human/ 
press/pr/piroxicam_26457807en.pdf (accessed 08/11/07)

A d m in is tro lio n  in  c h ild re n . P iro x ic a m  h a s  b e e n  u s e d  ìn  
c b ild re n  w ith  ju v e n i le  id io p a th ic  a r th r it ís . T h e  ỉoU ow ing 
doses, g iv e n  a c c o rd in g  to  b o d y -w e ig h t, a re  rec o m m e n d e d  
in  t h e  BNFC lo r  c h ild re n  a g e d  6 y e a rs  a n d  over:
•  less  t h a n  15 k g : 5 m g  o n c e  daily
•  16  to  2 5  kg: 10 m g  o n c e  daily
•  2 6  to  4 5 kg : 1 5 m g  o n c e  d a ily
•  4 6  k g  o r  o v e r:  2 0  m g  o n c e  daily

Adverse Effects and Treatment
A s f o r  NSA ID s in  g e n e ra l , p . 104 .3 .

L ocaỉ ữ i ỉ ta t ỉo n  a n d  o c c as io n a lly  b le e d in g  m a y  o c c u r  w ith  
p iro x ic a m  s u p p o s ito rie s  a n d  th e r e  m a y  b e  p a in  a n d  
o c c a s io n a lly  t is s u e  d a m a g e  a t  t h e  in je c tỉo n  s ite  o n  
in ư a m u s c u la r  u s e .  A p p lic a tio n  s ite  r e a c tio n s  h a v e  a ỉso  
o c c u rre d  w ith  to p ic a l  p re p a ia tio n s  o f  p iro x ic am .

P ứ o x ic a m  is c o n s id e re d  to  b e  a s so d a te d  w ith  a n  
in te n n e d ia te  r is k  o ỉ  g a s tro in te s tin a ]  eH ects a l th o u g h  th e re  
is so m e  su g g e stio n  th ă t  th e  risk  m a y  b e  h ig h e r  t h a n  fo r  o th e r  
in te rm e d ia te - r isk  N SA ID s (p . 105 .3 ).

A  r e p o r t1 o f th e  a d v e rs e  r e a c tio n s  a s s o d a te d  w ith  
p iro x ic a m  i n  S o u th  A írica  d u r in g  1981 to  1 986  in d u d e d tv v o  
re a c tio n s , p a ra e s th e s ia  a n d  h a ir  loss, n o t  p re v ỉo u s ly  
r e c o rd e d  in  t h e  l ite ra tu re .

1. Gerber D. Ađverse reactìons oỉ pỉroxỉcam. Drug Inteữ Cỉin Pharm 1967;
21: 707-10.

E ffe c b  o n  r tie  b lo o d .  D ec re ase s  in  h a e m o g lo b in  a n d  h a e -  
m a to c ri t  n o t  a s s o d a te d  w ith  o b v io u s  g a s n o in te s t in a l  
b lee d in g , h a v e  o c c u rre d  in  p a tie n ts  ta k in g  p iro x ỉc am . 
T h ro m b o c y to p e n ia , th ro m b o c y to p e n ic  p u r p u r a ,1 a n d  
ap la s tic  a n a e m ia 2 h a v e  b e e n  d e sc rib ed  In  p a tie n ts  o n  
p ừ o x ic a m .

1. Bjernstad Ha Vỉk 0 . Thrombocytopenỉc purpura assodated wiỉh 
piroxỉcam. Br J Clin Praơ 1986; 40:42.

2. Lee SHa tí al. Apỉastỉc anaemỉa assodated wỉtb piroxícam. Lanctí 1982; 1: 
1186.

Effects o n  e le d r o ly te s .  R ev e rs ib le  h y p e rk a la e m ic  h y p e r-  
c h lo ra e m ic  a d d o s is  h a s  b e e n  r e p o r te d 1-2 in  p a tie n ts  rec e iv -  
ing  p iro x ic a m . S e v e re  h y p o n a ư a e m ia  a n d  sy m p to m s 
re se m b lin g  th e  sy n d ro m e  o f in a p p ro p r ia te  a n tid iu re t ic  
h o r m o n e  s e c re tio n  h a v e  a lso  b e e n  a s s o d a te d  w ith  p iro x i-  
ca m .J

S ee  a lso  E ííec ts  o n  th e  K idneys, b e lo w .
ỉ. Grossman LA. Moss s. Pí ro xi cam and hyperkalemỉc acỉdosis. Ann ỉnttm 

Med 1983; 99: 282.
2. MUỈer KP, tí a i Severe hyperkalemia during píroxicam therapy. Areh 

ìmem Med 1984: 144: 2414-15.
3. Petersson I. tí ai. Water intoxicatìon assodated wiỉh non-steroidal 

antí-ỉnAammatory dmg cherapy. AữaMedScanắ 1967; 221: 221-3.

E ffe d s  o n  th e  Id d n e y s .  A c u te  n e p h ro p a th y  w i th  c h a ra c -  
te r istic  í e a tu re s  o f  H e n o c h -S c h õ n le in  p u r p u r a ,1 a c u te  
r e n a l  í a i lu re ,2 u ra e m ia  w ith  h y p e rk a la e m ia ,  a n d  a c u te  
in te rs t i tia l  n e p h rit is 3 h a v e  b e e n  a s s o d a te d  w ith  sy stem ic  
u se  o f  p iro x ic a m . N e p h ro tic  s y n d ro m e  a n d  in te rs titia l 
n e p h rit ls  h a v e  fo llo w e d  to p ic a l u se  o f  p iro x ic a m  gel.4

1. Goebel KM. Mueller-Brodmann w . Revenible oven nephropathy wỉth 
Henoch-Schõnlein purpura due to piroxỉcam. BMJ 1982; 284: 311-12.

2. Praỉs MA. et aì. Piroxỉcăm-ỉnduced renal ĩailure and tayperkaỉeinỉa. Artn 
ỉntem Med 198 3; 99: 129-30.

3. Mỉtnỉck PD. Klein WJ. Pừoxlcam-induced renaỉ disease. Arđi ỉntem Mtd 
1984; Ỉ44: 63-4.

4. 0'Caỉỉaghan CA, et aĩ. Renaỉ dlsease and use oỉ topicaĩ non*steroldaỉ 
anti-inflammatory drugs. BMJ 1994; 308: 110-11.

E ffe d s  o n  th e  ỉiver. N ecrosis  o f  th e  liv e r. so m e tim e s  ỉ a t a l  
h a s  b e e n  a s s o d a te d  w ith  p ứ o x ic a m .1-2

1. Lee SM. «  al. Subecute hepatic ỉiecrosis induced by piroricam. BUI 
1986; 293: 540-1.

2. Parerson D, rr sỉ. Plroxicam induced submasáve necross of the iiver. Guí 
1992; 33; 1436-8.

Effects o n  th e  slcin. A s w ith  o th e r  NSA ID s, r a sh  h a s  
o c c u rre d  in  p a d e n ts  ta k in g  p iro x ic am . P h o to to x ic  rea c tio n s  
h a v e  b e e n  d e sc r ib e d .1 S e rio u s  s k in  r e a c tio n s  a tu ib u te d  to  
p ứ o x ic a m  th e r a p y  i n d u d e  to x ic  e p id e rm a l n e a o ly s i s ,2 
p e m p h ig u s  v u lg a ris ,5 e ry th e m a  m u lt ì ío rm e ,4 a n d  S te v en s-  
J o h n s o n  s y n d ro m e .5 F ix e d  d ru g  e ru p t io n s  h a v e  a lso  b e e n  
re p o r te d .4

C o n c e m  b y  th e  E M E A  o v e r  th e  se rio u s  n a tu r e  o f  sk in  
rea c tìo n s  a s s o d a te d  w i th  p iro x ic am  h a s  led  to  res tric tio n s  o n  
th e  sy s te m ic  u se  o f p iro x ic a m  in  th e  EU  (see  U ses a n d  
A d m in ỉs tra t io n , a b o v e ).

1. Stem RS. PHoioioxlc reactioiư to pừoxỉain and other nonsteroidal 
antílnDammatory agentỉ. N Enjt J Mei 1983; 309; 186-7.

2. Chosidow o, tí al. Intestinal involvement in drug-induced toxìc 
epídetnul neaolysis. Lanca 1991; 337: 928.

3. Martin RL. tí đl. Fatal pemphỉgus vulgaiỉs ỉn a paiỉent taking pừoxỉcani. 
N Engỉ ỉ  M ti 1983; 3(»: 795-6

4. Prieto A. tí al. Pưoxicam-indaced etytbema multUotme. Canlaơ 
Dermứtừù 2004; 50: 263.

5. Katoh N, tí al. Piroxỉcam induced Steven$.Johnson syndtomc. J 
Dermatol 1995; 22: 677-80.

6. Cuetda Galỉndo H. fí aí. Fixed đrug eruptỉon ỉrom pìioxicam. J EUT Ácaá 
Dermatol Venereol 2004; 18: 586-77

O v e r d o s a g e .  D eta ils  o i 16 p a tie n ts  w h o  w e re  c o n s id e red  
to  h a v e  ta k e n  a n  o v e rd o sa g e  o f  p ix o x icam  a lo n e  w e re  
r e p o n e d 1 to  th e  N a tio n a l P o iso n s In ío rm a t io n  S erv ice  o f  
th e  U K . T h in e e n  p a tie n ts  (m c ỉu d in g  5 c h ild re n )  h a d  n o  
sy m p to m s a f te r  doses e s tim a te d  to  b e  u p  to  3 0 0  to  4 0 0  m g; 
2 p a tìe n ts  c o m p la in e d  o f  d izz in ess  a n d  b lu r r e d  Vision a f te r  
20 0  to  3 0 0  m g ; th e  la s t  p a tie n t,  vvho d a im e d  to  h a v e  
ta k e n  6 0 0  m g  p re s e n te d  in  c o m a, re g a in e d  c o n s d o u sn e s s  
vvithin O ne h o u r ,  a n d  h a d  re c o v e re d  lu liy  vvith in  2 4  
h o u rs . S e v e re  m u ltis y s te m  to x id ty  h a s  b e e n  r e p o r te d  in  a  
2 -y e a r-o ld  ch ild  a f te r  in g e s tio n  o í  lO O m g o f  p iro x ic a m .1

1. Court H, Volans GN. Poisoning aỉter overdose with noQ-steroỉdaỉ 
anti-inílainmatory dmgs. Adveru Druý Reaa AcuU Poừoning Rcv 1984; 3ỉ 
1- 21.

2. MacDougaỉỉ LG, tí ai. Pừoxỉcam poiỉonỉng io a 2-year-old child: a case 
teport. s  Afr Htd ĩ  1984; 66; 31-3.

P o n c re a t it ì s .  P a n c re a tit is  h a s  b e e n  a s s o d a te d  w ith  p iro x i-  
cam  u s e .1-1

1. Haye OL. Piroxícam and pancreatỉtis. Am Ịtttem Med 1986; 104: 895.
2. Heluvvaert F, tí aỉ. Pancréatìte aỉguỉ au piroxỉcam. Gastroenteroỉ ơirt Biol 

2006: 30: 635-6.

Precautions
A s f o r  N SA ID s in  g e n e ra l . p . 107 .1 .

Breast íeeding. N o  a d v e rse  e líec ts  h a v e  b e e n  s e e n  in  
b re a s t-fe d  in ía n ts  vvhose m o th e r s  w e re  gi v e n  p ữ o x ic a m , 
a n d  th e  A m e ric a n  A c a d e m y  o f  P ed ia tric s  c o n s id e rs1 th a t  it 
is th e r e lo r e  u s u a lly  c o m p a tíb le  w i th  b re a s t  ỉe e d in g . T h e  
BNP a lsb  c o n s id e rs  t h e  a m o u n t  e x c re te d  in to  b re a s t  m ílk  
to  b e  to o  sm a ll to  b e  h a rm ỉu l  to  a  b re a s t-fe d  i n ỉ a n t

P iro x ic a m  a p p e a rs  in  b r e a s t  m ilk  i n  c o n c e n tra tio n s  o ỉ 
a b o u t  1 %  o f  th o s e  in  t h e  m a te m a l  p lasm a .2 S im ila r  d a ta  a re  
a lso  i n d u d e d  in  t h e  Iic e n sed  p ro d u c t  in lo rm a t io n  a lth o u g h  
i t  d o e s  n o t  r e c o m m e n d  p iro x ic a m  u se  d u r in g  b re a s t  ỉee đ ỉn g  
as  d in ic a l  s a le ty  h a s  n o t  b e e n  es ta b lish e d .

1. American Acađemy of Pedỉatrics. The transíer of drugs and other 
Chemicals ỉnto human mỉỉk. Pediatria 2001; 108: 776-89. [Retỉred May 
2010] Correctìon. ibid.; 1029. Aỉso avaiỉabỉe ac http://aappolicy. 
aềW>ublìcaiions.org/cgi/coment/full/pediaơics%3bl08/3/776 (accessed 
08/11/07)

2. 0stensen M. Plroxicam in human breast milk. EurJ ơin Pharmacoỉ 1983; 
25: 829-30.

Porphyria. T h e  D ru g  D a ta b a se  fo r  A cu te  P o rp h y ria , com - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , đ a s siíìe s  p iro x ic am  as  p ro b - 
a b ly  n o t  p o rp h y rin o g e n ic ;  it  m a y  b e  u se d  as  a  d ru g  o f  first 
c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e đ .1

1. The Drug Database for Acute Porphyria. Avaiỉabỉe at: http://www. 
dmgs-porphyria.org (accessed 23/10/11)

Interactions
F o r  in te ra c t io n s  a s s o d a te d  w i th  NSAIDs, see  p . 107 .3 .

U se o f  a sp ir in  vvith p iro x ic a m  resu lts  in  d e c re a se d  p lasm a  
c o n c e n tra t io n s  o f  p iro x lc a m  to  a b o u t  8 0 %  o f n o n n a l .  T he  
U K  lic e n sed  p ro d u c t  in lo rm a t io n  fo r  r ito n a v ir  su g g ests  th a t  
u se  o f  p iro x ic a m  w ith  r i to n a v ir  m a y  re s u lt  in  in c re a se d  
p la sm a  c o n c e n tra t io n s  o f p iro x ic a m  a n d  a n  in c re a se d  r isk  ol 
to x id ty ;  i t  re c o m m e n d s  th a t  u s e  to g e th e r  s h o u ld  be  
a v o id e d .

Pharmacokinetics
P iro x ic a m  is w e ll  a b so rb e d  f ro m  th e  g a s tro in te s tin a l  tra c t 
a n d  p e ạ k  p la sm a  c o n c e n ơ a t io n s  o c c u r 3 to  5 h o u r s  a í te r  a n  
o ra l  do se . I t  is m o re  ra p id ly  a b so rb e d  a f te r  in tr a m u s c u la r  u se  
a n d  is a lso  a b so rb e d  to  so m e  d e g re e  a f te r  top ica l a p p lic a tio n . 
P iro x ic a m  is 9 9 %  b o u n d  to  p la sm a  p ro te in s . I t  h a s  b e e n  
d e te c te d  in  b re a s t  m ilk . P ừ o x ic a m  h a s  a  lo n g  p ỉasm a  
e lim in a tío n  h a h -lU e  o f  a b o u t  50  h o u rs  a n d  s te a d y -s ta te  
c o n c e n tra t io n s  a re  n o t  r e a c h e d  fo r  7  to  12 d a y s . I t  is 
m e ta b o lis e d  ữ i  t h e  l iv e r  b y  h y d r o x y la tio n  a n d  c o n ju g a tio n  
w i th  g lu c u ro n ic  a d d  a n d  e x c re te d  m a in ly  in  t h e  u r in e  w ith  
sm a lle r  a m o u n ts  in  t h e  faeces . E n te ro h e p a tìc  r e c y d in g  
o c c u rs . Less t h a n  5 %  o l  th e  d o se  is  e x c re te d  u n c h a n g e d  in  
th e  u r in e  a n d  íaeces .

P iro x ic a m  b e ta d e x  d is s o d a te s  in  t h e  g a s tro in te s tin a l  ừ a c t  
to  i ts  c o m p o n e n ts  p iro x ic a m  a n d  b e ta d e x  (p . 2 1 8 0 .3 ). 
P iro x ic a m  a b s o rp t io n  h o m  p iro x ic a m  b e ta d e x  is  m o re  rap id  
t h a n  t h a t  oi u n m o d ih e d  p i ro x ic a m ;  p e a k  p la s m a  
c o n c e n ơ a t ío n s  o í  p iro x ic a m  o c c u r  3 0  to  6 0  m ìn u te s  a lte r  
a n  o ra l  d o se . B e ta d e x  is  n o t  a b so rb e d  b u t  is m e ta b o lỉs e d  in  
t h e  c o lo n  to  v a r io u s  su g a is .
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Preparatìons
Proprietary Preporo tions (details a re  given in Volum e B)

Sãigle-ỉngredient Prepora lions. ArgBenisan; B rionot; Fabopxi- 
cam-h Flogosine; H om ocalm efyba; M axtol; M icai: N a c  Nalge- 
s ic  O steocalm ine; Piroalgin; S a m a ru c  Solocalm; Tirovel; Trixi- 
cam; AustraL: Feldene; M obilis; Pừ ohexal-D t; Austria: Brexin; 
Felden; Pirocam ; P iro rh e u m t; Piroxistad; Belg.: B rexine; Doc- 
p iro x it; Peldene; P irom ed; P irox itop t; Polydene; Solicam; Braz.: A nartrit; AnU ene; B rexin ; G d a d o l; Feldanax; Feldene; 
H am o stac  P logene; P loxicam ; InSam ene; InHanan; InAax; Piro- 
Oan; P irogreen; P iroxene; Piroxiíar|-; Piroxỉl; Piroxin; Piroxinid; 
P rodoxid llt; Canad.: N ovo-Pirocam ; N u-Pữox; chite: Fabudol; 
Peldene; Fo ldọxf; P e m an  Pricam ; CMtuc A n  E r K e ($ /K 3£); 
C ydadol ( S * j i ) ;  Ji K e ( S ĩS ) ;  JiW ei (n&y, LỊang K e (ÍS3Ĩ); 
Luo I in  (Ế £ # ); Reliagic ( ÍS /K S ); Trast; Cz.: F lam exin; Hote- 
m á i; Denm.: Felden; Feldene+; PÍTom; F in .: B rex ido lt; Pelden;

All cross-reỉerences reíer to entries in  Volume A
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Piroxin; Fr.: B rexin ; Cycladol; Feldene; Geldene; Inũaced-)-; 
P roxalyoc  Zofora; Ger.: B rex ido lt; F lexasef; Pirobeta; PiroHam; 
Pirox; Gr.: B leduran; Brexin; Calm opyrob Conzila; Feldene; 
K dínor; Flodeneu; G recotens; Inílam ase-N ; Neo Axedil; Nilvo; 
O xim ezin; Painrelipt-D ; Pedilan; Proponol; Pyrcost; R eum aplus; 
Ruvam ed; SinartroL' V alopon; Zerospasm ; Zitumex; Hong Kong: 
CP-Pirox; Feldene; M obilist; P iram -D t; P ừ oxicat; Seídene; 
Synoxicanit; V idapirocam t; Hung.: Brexin; Feldene; FIam exin; 
H otem in; P iro rh e u m t; India: Am ida; B rex ic  Camrox; Cam sun; 
C ydadob Dolocare; D olodp; Dolodil; Dolokam; Dololup; Dolo- 
néx; Dolopir; Doloswift; D upox; Estcom; Felcam; Feldex; Flex- 
ar; K em onex; L in d trax ; M edicam ; M eloxi; M icropec M obicam ; 
M obidin; M ovon; Noxicam -M D; Pam ; Panorox: Pirox; Suganril; Inảon.: F a x iden t; Felcam ; Feldene; Iníeld; Kitadene; L anareu- 
m a; Licolel; M ax icam t; Pirocam ; P iro d en e t; Piroíel; Rexicam; 
Rexil' R osict; R oxidene; Scandene; S o íden t: Tropidene; Xica- 
lom; IrL: Peldene; PericamỶ; Israel: Brexin; Exipan; Feldene; ItấL: AntiHog; A rtroxicam ; Brexidol; Brexin; Brexivel; B ruxi- 
cam+; C ldadob C levian; D ex icam t; Euroxi; Peldene; Flodol; 
IpsoQog; Kinski; L am poũex; L e n o tac  P ứ o b e c  Pirottal; R eum a- 
gU; R o x en e t: R o x e n ilt;  Roxiden; Sm arưol; Zelisf; Ipn: Baxo; Maỉaysia: Brexin; Feldene; R hum agel; Uphaxicam ; Mex.: 
A ndroxicam t; A rlexicam ; ArtyHam; A sabon t; Axưim; Bapix- 
ied; Bioxtmil; B rexicam ; Brexodin; B ru  cam; Cam pirex; Citoken 
T; Dixonal; Dolzycam ; E d e c a m t; F adcara; Peldene; G land idn ; 
Laspiro; Osteral; Oxi-Reul; O x icano lt; P irodaxt; Pirox; Pirox- 
a n f;  R-Tyflam f; Reucam ; R eutricam ; Ripox; Serpicam; Tripừol; 
V aứem ; Neth.: B re x m e t; Nonv.: Brexidol; NZ: Candyb Ptram - 
D f; Pirohexal-D f; Phĩlipp.: Pẹldene; F lam astaf plaxine; M acro- 
xam; N ep erlan t; Palpasin; Parlxam ỷ; P irostad t; Pixacor; Proxi- 
m ax: Raxicam; Poi: Feldene; Flam exừi; H otem in t; Port: Brex- 
in; Feidene; Flexar; F logocanf; Remisil; Reum oxican; Roxazin; Rus.: E razon (3paaoH); F inalgel (<tmHajirejn>); S-Afr.: B rexecam ; 
Pixicam; Pyrocaps; R h eu g esic  Roxilen; Xycam; singapore: 
Peldene; Rhum agel; Rosiden; RoxUen; Seỉdene; V itax icam t; spain: B rex in ilt; C y d a d o lt;  Feldegel; Feldene; Im prontal; Sal- 
vacam ; Sasulen; V itax icam t; Sveed.: Brexidol; Switz.: Felden; 
P irocam t; Pirosol; Thai.: A m m idene; Brexin; B u tadnon ; C ydo- 
dex; Dexalin; Fasden; Felcam; Feldene; Felgesic Pelicam; Fel- 
nox; Felpaq  Felrox; Felxicam ; F lam ic  Heropedd; Iỉem ed; 
Kobixam; M anoxicam ; M asw in; M oxicam t; N eogelt; Neotica; 
Nutạrzol; PC -20f; P herazone; Pi-rodc; Pidoxam; Piram ; Pirax; 
Piiaxil; Pứcam ; P irox-M an; Pirox; Piroxal; Piroxạm; P iroxdn ; 
P iroxen t; P iroxidon; Piroxone; Piroxsil; Polyxicam; P o sedenet; 
R odd; Roxicam; R oxưen; R oxium ; Roxycam; Roxycan; R um a- 
dene; Rum axicam ; Setarox; Sotilen; Spamic; Verox; Xicam; Turk.: C ydadol; Felden; InH am ex t; Oksikam; UK: B rexidob 
Feldene; ukr.: F inalgel (4>HKajiraã); USA: Feldene; Venez.: 
Feldene; Feldenedi; F lam alit M axipữo; Plxorid.

Muki-ingredient Preparations. Arg.: B uta Rut B12; Flexicam in A; 
FIexicamin B I2; F lexicam in B I 2; Flexicam in; Flogiatrin B12; 
FIogiatrin B12; Flogiaư in; Peganix; R um isedan Fuerte; R um ise- 
dạn; Solocaỉm  Plus, Solocalm  Plus; Solocalm-B; Solocalm-Flex; Braz.: Rheum aBm ; India: Capsidol; Indon.: Counteipain-PX M ; 
IT tiii: C ounterpain  Plus.

phormocopoekd Preparationỉ
BP 2014; Piroxicam  Capsuleỉ; Piroxicam  Gel;
USP 36: Piroxicam  Capsules; Piroxicam  Cream.

P r a n o p r o f e n  ỊriNNi

Pranoproíène; Pranoproíeno; Pranoprofenum; ílpaHonpo- 
(J)eH. ■ '
a-Methyl-5H-[1]-benzopyrano[2,3-b]pyridine-7-acetic acid. . 
C,5Hu N03=255.3 •
CÁS —  52549-17-4.
ATC —  S0I8C09.
ATC Vet —  QS01BC09.
UNil —  2R701ET613.

P h a rm a c o p o e ia s .  I n  Jpn.
Profile
P ra n o p ro íe n , a  p ro p io n ic  a d d  d e riv a tiv e , is a n  NSAID 
(p. 10 2 .3 ). It is u s e d  as e y e  d ro p s  in  a  c o n c e n tra tio n  o f  0.1 %  
fo r o c u la r  in H a m m a tio n . P ra n o p ro íe n  h a s  also  b e e n  g iv e n  
o ra lly  fo r  th e  t r e a tm e n t  ot p a in ,  in ũ a m m a tío n , a n d  íev e r . 

R e íe re n c e s .
ỉ. Notivol R. t í  ai. Treatment o( chronỉc nonbacterỉal coajunctìvitỉs vvith a 

cydo-oxygcnase inhibitor or a corticosteroid. Am J Ophthalmol 1994; 
117; 651-6.

Preparatìons
Proprielary Preparo lion í (detaỉls are given In Volum e B)

Shgle-ingredient Prẹporotions . Belg.: P ranox; Braz.: Difen; China: P ranopu lin  ( # Gr. :  Pranoíen; íía l.: o í ta l a r  Pra- 
noSog; Jpn: N ỉílan; Mex.: NiBan; PorL: Oftalarf-; Sptứn: Ofta- 
la rf; Turíc: o í ta la r

Proglumetacin Maleate IBANM. riNNMi 

CR-604; Maleató de proglumetacina; Proglumetacina, 
maleato de, Proglumétaanè/Maléate de, Próglumetácinum 
Maleảs; Protadnẽ Maleate; npor/iyMeĩátiMHa Maneaĩ.

3-{4-02"-(1 -p-Chldròbénzoyt-S-methòxy'2-methyirridof-3-ỷlà- í 
cetoxy)ethyỉ]piperazin-1 -yupropyl 4-benzamido-NyV-dipro- 
pylglutaramate dimaleate.
0 ^ 5 ^ 1 1 ^ 5 0 8 ,2 ^ 4 0 4 = 1 0 7 6 .6  ;
ÒỈ5 —  5/132-53-3 (proglumètaán); 59209-40-4 (proglumeta- 
dn m a iea te).

■ ATC —  M01AB14.
ATC Vet —  QM01AB14. 
um  —  F2PUN24B8C

■ ProỊiỊe

P r o g lu m e ta d n  m a le a te , a n  in d o le a c e tíc  a d d  d e n v a tiv e  
re la te d  to  in d o m e ta d n  (p . 7 1 .2 ), is a n  NSAỈD (p. 1 0 2 .3 ). It 
h as  b e e n  u s e d  in  m u sc u lo sk e le ta l  a n d  jo in t  d i s o rd e n  ỉn  o ra l 
doses o f u p  to  6 00  m g  d a ily , in  d iv id e d  doses. P ro g lu m ẹ ta d n  
m a le a te  h a s  also  b e e n  g iv e n  as  rec ta l s u p p o á to r ie s  a n d  
topicaD y as  a  5%  c re a m .

R e íe re n c e s .
1. Appeỉboom ĩ ,  Franchỉmont p. Proglumetadn verstis iĐdometadn in 

rheunutoỉd arthritis: a double-blỉnd muỉticenter study. Adv Therapy 
1994; 11: 228-34.

2. Martens M. Doublc-blind randomỉzed comparison of progliưnetadn and 
naproxen sodỉum in che tteaưnent of padênts with ânỉde spraỉns. Curr 
ThtrRes 1995; 56: 639-48.

Preparations
Proprietary Preparalions (details are given in  Volum e B)

Single-ỉngradient Preparotỉons. Arg.: Bruxel; Belg.: Tolindol; Ger.: Protaxon; Hong Kong: AHoxan; ỊtaL: ProxU; Jpn: M irida- 
d n ; Phữipp.: AQoxan; Port.: Protaxil; Thai.: ASoxan.

Propacetam ol H ydrochloride IBANM, iINNMI 
Hidrodoruro de propacetamol; Propacétamol, Chlorhydrate! 
de; Propacetamól, hidrocloruro de; Propácetạmol-hidroklor- 
id; Propacetamọlhydrochlorid; Propacếtạmol-hydrochlòrid; 
Propacetamolhydróklorid; PropacetamolỊ Hydróchlọrídum; 
Propacetamolio hidrochloridas; Propasetamolihydrokloridi; 
nponaueraMona rnflpoxjiopnfl.
The hydrochloride o f A/jS/<liethylglycinẹ ester with para- 
cetamol; 4-Acetamidophenyl diethylaminoacetate hydro- 
chloride.
C!4HjoN20 3,HCI=300.8
CAS —  66532-85-2 (propacetomol).
ATC —  N02BE05.
ATCVeì —  QNỌ2BẸ05.
UNII — SH41QỶH8E5.

P h a rm a c o p o e ia s . In  Eur. (see  p. v u ).

P h . E u r .  8 : (P ro p a c e ta m o l H y d ro c h lo rid e ) . A  w h i te  o r  
a lm o st w h i te  c ry s ta llin e  p o w d e r . F re e ly  so lu b le  in  w a te r;  
s lighdy  so lu b le  in  d e h y d ra te d  a lco h o l; p rac tic a lly  in so lu b le  
in  a c e to n e . P r o te a  f ro m  m o is tu re .

ProỊile
P ro p a ce ta m o l h y d ro c h lo r id e , a  p a ra -a m in o p h e n o l de riv a -  
tive, is h y d ro ly se d  to  p a ra c e ta m o l  (p. 115 .1) in  th e  p lasm a; 
1 g  o ỉ p ro p a c e ta m o l h y d r o c h lo r id e  is h y d ro ly se d  to  re le a se  
a b o u t  5 0 0  m g  o f  p a r a c e ta m o l .  I t  h a s  b e e n  g iv e n  
in tra m u sc u la r ìy  o r  in tr a v e n o u s ly  fo r  th e  t r e a tm e n t  o f  p a in  
a n d  íev er.

R e íe re n c e s .
1. Alỉegaert K, ti a i Pharmacokinetỉcs of single dose intravenous 

propacetamol in neonates: eííea oỉ gesutional age. Anh Dừ ơtiĩd Fetal 
Nttmatal Eđ 2004; 89: F2 5-F28.

2. Walson PD. et ai Antipyrecỉc eíỉỉcacy and tolerabiiity of a single 
inưavenous dose of the acetaminophen prodrug propacetamoi ỉn 
children: a randomỉxed. double-blind. placebo-controlled trìal. ơin Ther 
2006; 28: 762-9.

3. Prins SA. et aì. Pharmacokỉnetỉcs and analgesỉc eỉỉects of inưavenouỉ 
propacetamol vs reaaỉ paracetamol in children aíter major craniofacỉaỉ 
surgery. Patdiatr Anaath 2008; 18; 582-92.

4. McNicol ED, et al. Slngle-dose Intravenous paracetamol or propacetaraoỉ 
íor preventỉon or ưeatment oi postoperative paỉn: a systematíc review 
and meta-analysis. Br J Anaesth 2011; 106: 764-75.

A d v e rse  e f f e d s .  O c c u p a tio n a l c o n ta c t  d e rm a titis  h a s  b e e n  
rep o r te d  in  h e a lth c a re  p ro íe s s io n a ls  a f te r  p re p a r in g  in jec - 
tio n s  o f p ro p a c e ta m o l.1'*

P ro p a ce ta m o l is th e  h y d ro c h lo r id e  o f  N .lV -d ie thy lg lydne 
e s te r  w i th  p a ra c e ta m o l a n d  th e  resu lts  o f a  s tu d y 4 h a v e  
su g g ested  th a t  a lỉe rg ic  re a c tio n s  to  p ro p ac e tam o l a re  r e la te d  
to  se n sit ỉs a tio n  to  t h e  a c tiv a te d  e s te r  r a th e r  t h a n  to  
p a ra c e ta m o l itseh .

A  s ig n ih c a n t d e c re a se  in  b lo o d  p re s su re  w a s  n o te d  in  14 
critica lly -ill p a tie n ts  fo llo w in g  a n  ú i tr a v e n o u s  in íu s io n  of 
p ro p a c e ta m o l fo r th e  t r e a tm e n t  o f  íe v e r .5 In te rv e n tio n s  to  
c o n tro l b lo o d  p re s su re  w e re  n e c essa ry .

1. Barbaud A .tíđ/. Occupatìonalailergy topropacetamol.Lđftctrỉ995;346: 
902.

2. Szczurko c, tí ai. Occupatỉonal contaa dermatỉtỉỉ from propacetamoL 
Contaữ Dermatừừ 1996; 35: 299-301.

3. Gielen K, tí  al Occupadonaỉ alỉergỉc contact dermatitỉs from đrugs ỉn 
healthcare worker$. Contađ Dermatừừ 2001; 45: 273-9.

4. Berỉ V. et ai. Mechanism of atlergic contact dennacỉtỉs bom 
propacetamoỉ: sensỉúzaúon to actỉvated NJV-dlethylglydne. Contaữ 
Dematítìs 1998; 38: 185-8.

5. Hersch M. tí  ai. Eổect oí Inuavenous propacetamol on blood pressure in 
febtile critícálly Ul patỉenu. Pharmaeothgrapy 2008; 28:1205-10.

Porphyria. T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n t te  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S w e d e n , dassiB es p ro p a c e ta m o l as 
p ro b ab ly  n o t  p o r p h y r in o g e n ic  it  m a y  b e  u s e d  as  a  d ru g  of 
f i n t  cho ice  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1

1. The Drug Database íor Acute Porphyrìa. Available au hnp://www. 
drugs-porphyria.org (accessed 11/10/11)

Preparcitions
Proprietary P reparations (details are given in  V olum e B)

Single-ingredient Preparations. Gr.: P ro-D afalganf; Mex.: Tem- 
praT

Propyi Nicotinate
'Nicotinatỏ de propílo; npônnhHMKOTíiHáT....................... ■
C ,H „ N 0 j= 1 6 S 2
Ớ s — 7681-15-4. '
UNII —  80CZF4GX8N. ■ ■ ; : \ ỳ : S

ProPle .
P ro p y l n ic o t in a te  is u se d  in  to p ica l p re p a ra tìo n s  as a  
ru b e ía tíe n t.

Preparatíons
Proprietary Preporotions (details axe given in  V olum e B) 

Sirtgls-ingredient Preparatíons. Ger. : Elacur.

Propyphenaxone ỊBAN, rìNNì 

lsopro'pyfàntrpyrine;Tsopropylantipyrinum; Isoptopylphena-: 
:zone;' Propifenazán; Propìfenazona; Prapifenazonas; Propy- 
fenatsoni; Propyfenazon; Propyphenazon; Propyphénazone; 
Propyphenazonum; nponn<|)eHa30H. • •
4-[sopropyl-23-dimethyl-l-phenyí-3-pyrazolin-5-one. ' 
CHH,aN2Ó=2303
CAS —  479-92-5. .r , - -
ẠTC —  N028B04.
ATC Vet —  QN02B804. ' ’
UNII —  OED8P/75PY.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . vii) a n d  Jpn.
P h . E u r. 8: (P ro p y p h e n a z o n e ). A vvhite o r  s lig h tly  yellovvish 
c ry s ta ll in íp o w d e r .  S lig h tly  so lu b le  in  w a te n  ừ e e ly  so lu b le  

'  i r r^ lc o h o l a n d  in  d ic h lo ro m e th a n e . P ro te c t  f ro m  lig h t.

PrọẠVe
P ro p y p h e n a z o n e , a  p y ra z o lo n e  d e r iv a tiv e  r e la te d  to  
p h e n a z o n e  (p. 1 2 4 .1 ), h a s  an a lg e s ic  a n d  a n tỉp y re tic  
p ro p ertìe s . I t  h a s  b e e n  g iv e n  o ra lly  a n d  as  a  rec ta l 
su p p o s ito ry  in  th e  t r e a tm e n t  o ỉ  p a in  a n d  ỉe v e r . T h e  iisual 
o ra l  dose is 0 .5  to  1 g  u p  to  fo u r  tim es d a ily . T h e re  h a v e  b e e n  
so m e  rep o rts  o f  se v e re  h y p e rse n s lt iv ity  re a c tio n s  in  p a tie n ts  
rece iv in g  p ro p y p h e n a z o n e .

Preparatíons
Proprietary Preparations (details are given in  V olum e B) 

Single-ìngredient PreparaHoru. Ger.: Demex.

Muhi-ingredient Preparatíons. Arg.: Algỉo-Bladuríl; Espasmo 
Cibalena; Saridon; Austria: Adolorin; Avam igran; Gevvadal; 
M elaboo; M igradon; M ontam ed; Nervaiu Rapidol; Saridon; 
Spasmoplus; Tonopan; Vivimed; Braz.: Saiidon; Tonopan; Chile-. Abalgin; D roxelt; Espasmo Cibalgina C om puestat; 
Espasmo Cibalgina; Gripasan Com puesto DN; Gripasan Com- 
puesto; SAE; China: Saridon (KlMỉề); Cí : Saridon; Valetol; Denm.: Kodam id; Ger.: O ptalidon N f; Sarìdonf; Hong Kong-. 
Saridont; Hung.: Saridon; Trinell Pro; India: Aristopyrm ; Cipla- 
dòn; Dart' Jiffy; Indon.: Bodxex Migra; B utam idon; C etapyrin t; 
Enkapyrìn; M ig ran t; O skadon Migra; P a ram e x t; Saridon; ItaL: 
Cistalgan; InBuvìt; N eo-O ptalldon; Odontalgico Dr. Knapp; 
Optalidon; Saridon; S edo lt; Spasmoplưs; Uniplus; Veramon; 
Aíex.: Espasmo Cibalgina; Tonopan; Neth.: D aro HooỉdpỊỊnpoe- 
ders; K niidvat PPC; K ruidvat' Para-don; P ropyfenazon cõmp; 
Sanalgúu Saridon; PoL: A nalgetỷ; Cetalgin; G ardan P f; Krople 
Zoladkow et; Krople Zoladkowe; Pabialgin P f; Saridon; Port.: 
Optalidon; Sarỉdon N; Rus.: Algoỉetin (AnaroộeniH); Caữetin 
(KaộặemH); C oSẹdon (Koộ$eflOH)t; F lucom p (tPmoEoun); 
Gevvadal (resaoan)t; K oían (KoộaH); Pentalg in  Plus (IleHTaarHH 
Ilmoc); Saridon (CapnaoH); S.Afr.: IlvicoỶ; Spain: A bdom inolt; 
Calm oplẹxt; D o lodenst; M elabonỊ; M elokaỷ; Optalidon; 
Q uim pedor; Saridon; S ulm etìn  P apavert; Tabletas Q uim pet: 
Tonopan; Turic: Aljil; B ioptan+; M inóset P lus;' Optalidon; 
Panalgine; ukr.: C aữ etin  (KaộộeTHH); K o lan  (KoộaH); Nomig- 
ren  (HoKHTpeH); N ovalgin (HoBaarHH); Pentased  (netrracea); Tri- 
n e ll (TpHHẹnn)t.

The Symbol t  denotes a preparation no longer adively marketed
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Proquazone IBAN, USAN, riNNi
43-715; Procuazona;' Prokuazon; Prokvatsoni; Prokvázon; 
Proqũaionũro; RU-43-715-n; ripoKsa30H. - 1
1 -lsopropýl-7-methyl-4-phenylquinazolin-2(1 Hyone. 

C,8H;8N2Ó=278.4 - o'
CAS -22760-18-5 ■ ' - -
ATC —  M01AXỈ3. ■ "■ '
AĨC vẽt — QM01AX13 ‘
u m  —  42VPJ2980S.

■Protile
P ro q u a z o n e  is a n  NSAID (p. 102 .3 ) th a t  h a s b e e n  u s e d  o ra lly  
a n d  re c ta lly  in  m u sc u lo sk e le ta l  a n d  jo in t  d ỉso rd e rs .

Preparations
Proprietary Preparations (d eu ils  are g iven  in  V olum e B) 

Súigle-ingredient Preporatíons. Turk.: Biarison.

Remifentanil Hydrochloride
IBANM, USAN, riNNMI <8>
GỊ-87084B; H id roclo ru ro  d e  rem iíen tan ilo ; Rém ifentanil, 
ơ i lo r h y d ra te .d e ;  R em iíentanili H ydroch lo ridum ; R em iíen ta- 
nilo, h id ro c lo ru ro  d e ; PeMH(ị)eHTaHMna rMflpoxnopMfl. 
4 - C a r b o x y l - 4 - ( A / - p h e n y l p r o p io n a m id o ) - 1 - p i p è r i d in e  
p ro p io n ic  ac id  d im eth y l e s te r  m o n o h y d ra te . . 
C »H 28 N A .H a = 4 1 2 .9  
CAS —  132539-07-2 
ATC —  N01AH06.
ATC Vet —  QN0ÌAH06. 
um — 5V444H5WIC - ■

In co m p atìb ilH y . R e m iỉe n ta n i l  h y d ro c h lo r id e  s h o u ld  n o t  b e  
m ix e d  in  t h e  s a m e  in ư a v e n o u s  s o lu t io n  as b lo o d  P ro d u c ts . 
U K  l ic e n s e d  p r o d u a  in ío rm a t ío n  S ta tes  th a t  ỉ t  s h o u ld  n o t  
b e  m ix e d  w i th  la c ta te d  R in g e r 's  ừ ỹ e c t ío n  vvith  o r  vv ith đ u t 
5 %  g lu co se ; h o w e v e r ,  in  th e  U S A  th e  p r o d u c t  l ite ra tu re  
States t h a t  r e n ú ỉe n ta n i l  h y d ro c h lo r id e  is  s ta b le  ỉo r  4  h o u rs  
a t  ro o m  te m p e ra tu re  a f te r  r e c o n s t i tu tio n  a n d  d ilu tío n  to  
2 0  to  2 5 0  m ic ro g ra m s/m L  w dth la c ta te d  R in g e T s  in je c d o n  
a n d  f o r  2 4  h o u r s  ư la c ta te d  R in g e r 's  w i th  5 %  g lu co se  is 
u se d . In c o m p a tib ili tie s  h a v e  b e e n  r e p o i te d  b e rv v een  c h lo r-  
p ro m a z in e  h y d ro c h lo r íd e  2 m g /m L  a n d  r e n ũ ỉe n ta n i l  
25  m ic ro g ra m s/m L  (as t h e  h y d ro c h lo r id e )  i n  5 %  g lu co se  
a n d  c e ỉo p e ra z o n e  s o d iu m  4 0  m g /m L  o r  a m p h o te r ìd n  B 
6 0 0 m ic ro g ra m s /m L  a n d  r e m iỉe n ta n i l  2 5 0  m ic ro g ra rn s/m L  
(as t h e  h y d ro c h lo r id e )  in  5 %  g lu c o s e .1

1. Trisseỉ LA. tí ai. Compatibilicy o( rtmiícntiiùl hydiochloride wiih 
seỉected dmgs during simulated Y-site admỉnistratỉon. Am J Heallh-Syĩt 
Pharm 1997; 54: 2192-6.

Uses and Administration
R e n ú íe n ta n il,  a n  a n il ìd o p ip e r íd in e  d e d v a tiv e ,  is a n  op io id  
a n a lg e s ic  (p . 1 0 8 .1 )  r e la te d  to  íe n ta n y l  (p. 6 0 .2 ). I t i s  a  s h o rt-  
a c tin g  p - re c e p to r  o p io id  a g o n is t  u s e d  ỉo r  a n a lg e s ia  d u r in g  
in d u c t io n  a n d /o r  m a in te n a n c e  o f  g e n e ra l  a n a e s th e s ỉa .  I t  is 
a lso  u s e d  to  p r o v id e  a n a lg e s ia  i n to  t h e  im m e d ia te  
p o s to p e ra tiv e  p e rio d , a n d  m a y  b e  u se d  as  t h e  an a lg e s ic  
c o m p o n e n t  o f lo c a l  o r  re g io n a l a n a e s th e s ia  vsdth o r  v v ithou t 
b e n z o d ia z e p in e  s e d a tío n . R e m d e n ta n i l  is a lso  u se d  to  
p ro v id e  a n a lg e s ia  a n d  se d a tio n  in  m e c h a n ic a l ly  v e n ti la te d  
p a tie n ts  u n d e r  in te n s iv e  ca re . I t  h a s  a lso  b e e n  tr ie d  in  la b o u r  
p a in .

R e m iíe n ta n i l  is  g iv e n  in tr a v e n o u s ly  a s  t h e  h y d ro -  
c h lo r id e , u s u a lly  b y  in ỉu s io n . I ts  o n s e t  o f  a c tio n  is  tv ith in  1 
m in u te  a n d  th e  d u r a t io n  o f  a c tìo n  is  5 to  10 m in u te s .  D oses 
a re  e x p re s se d  in  te n n s  o f  th e  b a se ; r e n ù f e n ta n i l  h y d ro -  
c h lo r id e  1.1 m g  is e q u iv a le n t  to  a b o u t  1 m g  o f  re m iíe n ta n i l .  
In it ia l  d o se s  fo r  a n a e s th e s ia  in  e ld e r ly  p a tie n ts  s h o u ld  b e  
haU  th e  re c o m m e n d e d  a d u lt  d o se s  a n d  t h e n  t iư a te d  to  
in d iv id u a l r e q u ir e m e n ts .  o b e s e  p a t ie n ts  m a y  r e q u i r e  doses  
b a se d  o n  th e i r  id e a l  ( ỉe a n )  b o d y -w e ig h t.  F o r  d e ta ils  o f doses  
in  c h ild re n , se e  belovv.

W h e n  u s e d  to  p ro v id e  a n a l g e s i a  d u r in g  induaion of 
a n a e s th e s ia  a n  in tr a v e n o u s  in ỉu s io n  is g iv en  i n  d o se s  o f 0 .5  
to  1 m ic ro g rá m s /k g  p e r  m in u te .  A n  a d d it io n a l  in itia l 
in tr a v e n o u s  b o lu s  o f  1 x n ic ro g ram /k g  m a y  b e  g iv e n  o v e r  30  
to  6 0  se c o n d s  p a r t ic u la r iy  if t h e  p a t íe n t  is to  b e  i n tu b a te d  less 
t h a n  8  m ỉn u te s  a h e r  t h e  s ta r t  o f t h e  in tu s io n .

F o r  p r o v is io n  o f  a n a lg e s ia  d u i in g  maintenancc o f 
a n a e s th e s ia  in  v e n ti la te d  p a tie n ts ,  u s u a l  in h is io n  doses  
r a n g e  h o m  5 0  n a n o g ra m s /k g  to  2  m ic ro g ra m s /k g  p e r  
m in u te  d e p e n d in g  o n  th e  a n a e s th e tic  d ru g  ẽ m p lo y e d  a n d  
a d ịu s te d  a c c o rd in g  to  re sp o n se . S u p p le m e n ta ỉ  i n ư á v e n o u s  
b o lu se s  o f  5 0 0  n a n o g ra m s /k g  to  1 m ic ro g ra m /k g  m a y  b e  
g iv en  e v e ry  2  t o  5 m in u te s  in  r e s p o n s e  to  l ig h t  a n a e s th e s ia  
o r  i n te n s e  s u rg ic a l  s tr e s s .  T h e  in ỉu s io n  d o s a g e  in  
s p o n ta n e o u s  re s p ừ a tio n  is in it ia l ly  4 0  n a n o g ra m s /k g  p e r  
m in u te  a d ju s te d  a c c o rd in g  to  r e s p o n s e  vvithin a  u s u a l  ra n g e

o f 25 to  100 n a n o g ra m s /k g  p e r  m in u te .  B o lu s  d o se s  a re  n o t  
r e c o m m e n d e d  d u r in g  s p o n ta n e o u s  v e n tỉ ỉa t io n .

F or c o n tin u a tio n  o f  a n a lg e s ia  in to  th e  im m e d ia te  
postoperatíve p e rio d  ty p ic a l d o se s  b y  in tra v e n o u s  in h is io n  
h a v e  r a n g e d  h o m  100 to  2 0 0  n a n o g ra m s /k g  p e r  m in u te ;  
s u p p le m e n ta l  in tr a v e n o u s  b o lu s  d õ se s  a r ẽ  n o t  re c o m - 
m e n d e d  d u i in g  t h e  p o s to p e ra tiv e  p e rio d .

To p ro v id e  a n a lg e s i a  a n d  s e d a t i o n  i n  v e n ti la te d  
p a tie n ts  u n d e r  in te n s iv e  c a re , re m ife n ta n i l  is g ỉv e n  as  a n  
in t r a v e n o u s  in f u s io n  a t  a n  in i t ia l  r a t e  o f  1 0 0  to  
1 5 0 n a n o g ra m s /k g  p e r  m in u te .  D o ses  s h o u ld  t h e n  b e  
t ítra te d  to  p ro v id e  a d e q u a te  a n a lg e s ia  a n d  s e d a d o n ; a  p e rio d  
o f  5 m in u te s  s h o u ld  b e  a llo w e d  b e tw e e n  d o se  a d ju s tm e n ts .  
A d d itio n a l s e d a tiv e  d ru g s  s h o u ld  b e  g iv e n  to  th o s e  p a tie n ts  
in a d e q u a te ly  s e d a te d  w i th  r e m i ỉe n ta n i l  i n ỉu s io n s  o ỉ  
2 0 0 n a n o g ra m s /k g  p e r  m in u te .  A n  in c re a se  in  t h e  r a te  o f 
re m iỉe n ta n i l  in tu s io n  m a y  b e  n e c e s sa ry  ư  a d d it io n a l  
a n a lg e s ia  is r e q u ire d  to  c o v e r  s t im u la tin g  o r  p a in ỉu l  
p ro c e d u re s  su c h  a s  w o u n d  d ress in g . D o ses  o f  u p  to  
7 5 0 n a n o g ra m s /k g  p e r  m in u te  h a v e  b e e n  g iv e n  to  so m e 
p a tie n ts . B o lu s  d o ses  o ỉ  re m ife n ta n i l  a re  n o t  r e c o m m e n d e d  
in  in te n s iv e  ca re .

R e m ife n ta n il  is a lso  u se d  as  a n  a n a lg e s ic  in  p a tie n ts  
rec e iv in g  m o n ito re d  a n a e s th e s ia  ca re . In  th e  U S A  it m a y  be 
g iv en  in tra v e n o u s ly  in  a  s in g le  d o se  o f  1 m ic ro g ra m /k g  90  
se co n d s b e ío re  th e  lo ca l a n a e s th e tic ;  a lte m a t iv e ly ,  a d o se  of 
lO O n a n o g ra m s /k g  p e r  m in u te  m a y  b e  g iv e n  as  a n  
in tra v e n o u s  in h is io n , s ta r tin g  5 m in u te s  b e ỉo re  t h e  local 
a n a e s th e t ic  w h ic h  s b o u ld  b e  re d u c e d  to  5 0  n a n o g ra m s /k g  
p e r  m in u te  a f te r  t h e  lo c a l  ạ n a e s th e d c .  S u b s e q u e n t  
a d ju s tm e n ts  o f 2 5  n a n o g ra m s /k g  p e r  m in u te  a t  5 -m in u te  
in te rv a ls  m a y  b e  m a d e  to  m a in ta ỉn  a  b a la n c e d  an a lg e s ia .

R en ú íe n ta n U  h a s  a  v e ry  rap id  o ffse t o f  a c tío n  a n d  n o  
re s id u a l o p io id  a c tío n  te m a in s  5 to  10 m in u te s  a f te r  s to p p in g  
a n  in fu s io n . W h e n  a p p ro p r ia te ,  a l t e m a d v e  a n a lg esics  
sh o u ld  b e  g iv e n  b e ỉo re  s to p p in g  re m ife n ta iũ l ,  in  s u ỉE d e n t  
d m e  to  p ro v id e  c o n tin u o u s  a n d  m o re  p ro lo n g e d  p a in  re lie í.
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AdmỉnĨ5tratíon in children. R e m iỉe n ta n i l  h y d ro c h lo r id e , 
g iv en  b y  c o n tín u o u s  i n ư a v e n o u s  in ỉu s io n , is u s e d  fo r 
an a lg e s ia  d u d n g  m a in te n a n c e  o f  g e n e ra l  a n a e s th e s ia  in  
c h ild re n . U sua l in ỉu s io n  d o se s  (e x p re ssed  as  th e  b a se )  fo r 
th o se  a g e d  h o m  1 to  12 y e a rs  r a n g e  h o m  5 0 n a n o -  
g ra m s /k g  to  1 .3 m ic ro g ra m s /k g  p e r  m in u te  d e p e n d in g  o n  
th e  a n a e s th e tíc  d ru g  e m p lo y e d  a n d  a d ju s te d  a c c o rd in g  to  
resp o n se ; s u p p le m e n ta l  in tr a v e n o u s  b o lu se s  o ỉ  1 m ic ro -  
g ra m /k g  m a y  b e  g iv e n  o v e r  a t  le a s t  3 0  se co n d s . us 
lỉc e n sed  p ro d u c t  in lo r m a t ío n  a lso  States th a t  n e o n a te s  a n d  
c h iỉd re n  a g e d  u p  to  2  m o n th s  m a y  b e  g iv e n  m íu s io n  doses 
o f  4 0 0  n a n o g ra m s /k g  to  1 m ic ro g ra m /k g  p e r  m in u te  vvith 
s u p p le m e n ta l  b o lu se s  o f  1 m ic ro g ra m /k g . S im ila r  d o se s  a re  
su g g e ste d  in  t h e  BNFC ÍOI u se  in  n e o n a te s  a l th o u g h  in  th e  
U K  r e n ũ ỉe n ta n i l  is n o t  lỉc e n s e d  ỉo r  u s e  in  c h ỉld re n  u n d e r  ỉ  
y e a r  oỉ age .

D ep en d en ce  a n d  W ith draw al
A s for O p ìo id  A na lgesics , p . 1 09 .1 .

A d v e rse  Effects a n d  Treatment
A s fo r O p io id  A n a lg esics  in  g e n e ra l , p . 110 .1  a n d  ỉo r  
F e n ta n y l, p . 6 2 .1 .

Precautions
A s for O p io id  A n a lg esics  in  g e n e ra l, p . 1 10 .3 .

Adminishation. R e m U e n ta n ỉl  h y d ro c h lo r id e  in je c tío n s  
c o n ta in in g  g ly d n e  s h o u ld  n o t  b e  g iv e n  b y  th e  e p id u ra l  o r  
in tr a th e c a l  ro u te s .

Hepalic impairment. A lth o u g h  th e  p h a rm a c o k in e tìc s  o í 
re m iíe n ta n i l  a re  n o t  c h a n g e d  in  p a tìe n ts  w i th  s e v ere  
h e p a tic  ù n p a irm e n t ,  s u c h  p a tìe n ts  m a y  b e  m o re  se n sitìv e  
to  th e  re sp ira to ry  d e p re s s a n t  e f f e a s  a n d  s h o u ld  b e  m o n i-  
to re d  vvith d o se s  t í t ra te d  to  in d iv id u a l r e q u h e m e n ts .

P o r p h y r ia .  T h e  D ru g  D a ta b a s e  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  t h e  N o n v e g ia n  P o rp h y r ia  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S vveden , c lassiE es r e m ile n ta n i l  a s  
p ro b a b ly  n o t  p o r p h y r in o g e n ic  i t  m a y  b e  u se d  a s  a  d ru g  o f  
firs t c h o ic e  a n d  n o  p r e c a u t ìo n s  a re  n e e d e d .1

1. The Dru( Databue for Acute Porphyria. Avaìlable at: http://wvew. 
drugs-potpbyiia.org (accessed 22/10/11)

R e n a l im p a irm e n t.  T h e  p h a n n a c o k in e tic s  oi ré m iỉe n ta n i l  
a re  n o t  c h a n g e d  in  p a tìe n ts  w i th  s e v e re  r e n a l  im p a irm e n t  
(a  c re a t in ỉn e  d e a r a n c e  o í  le ss  t h a n  lO m U m in u te )  a n d  
lic e n se d  p r o d u c t  in ío r m a t ìo n  S tates t h a t  t h e  c a rb o x y lic  
a d d  m e ta b o li te  is u n l ik e ly  to  a c c u m u la te  t o  clin ica lly  
a c tiv e  c o n c e n ư a tio n s  i n  s u c h  p a tie n ts  a h e r  r e n ũ ỉe n ta n i l  
in tu s io n s  g iv e n  ỉo r  u p  to  3 d ay s. D osag e  a d ịu s tm e n t  is 
c o n s id e re d  to  b e  u n n e c e s s a ry .  T h is is  s u p p o r te d  b y  p h a r-  
m a c o k in e tic  s tu d ie s 1-2 in  in te n s iv e  c a re  p a tie n ts  vvith re n a l  
im p a irm e n t  g iv e n  r e m ife n ta n i l  in íu s io n s  a t  a  r a te  o f 100 
to  150  n a n o g ra m s /k g  p e r  m in u te  fo r  u p  to  3 d ay s.

1. Breen Da tí at. OHset of pharmacodynandc eíĩects and saíety oí 
remỉíenunỉl ừi intensỉve ca re unỉi patỉenu with various degrees of renal 
impainnent. Crit Can 2004; 8: R2Ỉ-R30.

2. Pttsiu Ma rt al. Pharmacokinetìcs o( remỉỉentaniỉ and its major 
metabolUe, remỉĩenunU acỉda ỉn ICU patiems with renaỉ ỉmpalrmenc. Br 
J Anaesth 2004; 92: 493-503.

Interactions
F o r  in te ra c tio n s  a s s o d a te d  vvith  o p io id  ana lg e s ic s , see
p . 111 .2 .

Pharmacokinetics
A íte r  p a re n te ra l  d o se s  r e m iíe n ta n i l  h y d ro c h lo r id e  h a s  a 
ra p id  o n s e t  a n d  s h o r t  d u r a t ỉo n  o f  a c tio n . I ts  e h e c tiv e  
b io lo g ica l h a lM ìỉe  is a b o u t  3 to  10 m in u te s  a n d  is 
ỉn d e p e n d e n t  o f d o se . R e m iíe n ta n i l  is a b o u t  7 0 %  b o u n d  to  
p lasm a  p ro te in s , m a in ly  to  o q -a d d  g ly co p ro te in . It is 
h y d ro ly se d  b y  n o n - s p e d h c  e s te ra se s  in  b lo o d  a n d  t ỉssu es  to  
a n  e s se n tia l ly  ỉn a c tiv e  c a rb o x y lic  a d d  m e ta b o li te .  A b o u t 
9 5 %  of a  d o se  o f  r e m iíe n ta n i l  is e x c re te d  in  t h e  u r in e  as th e  
m e ta b o li te . S tu d ie s  in  animals su g g e st t h a t  r e n ũ íe n ta n i l  m a y  
cross  th e  p la c e n ta  a n d  is d is tr ib u te d  m to  b re a s t  m ilk .

L icen sed  p ro d u c t  in ỉo r m a t io n  fo r  r e n n f e n ta n i l  g ives 
v a lu e s  fo r  a  th re e -c o m p a r tm e n t  p h a rm a c o k in e t ic  m o d e l 
vvith  a  ra p id  d is t r ib u t io n  h a ỉỉ- lU e  o f  1 m in u te ,  a  s lo w er 
d i s ư ib u t io n  h a lĩ- lU e  o f  6  m in u te s ,  a n d  a  t e rm in a l  
e lim ỉn a tio n  h aU -lite  o ỉ  10 to  2 0  m in u te s .

R e íe re n c e s .
ỉ. Egan TD. Remỉíentanỉl pharmacoỉdnetícs and phannacodynamỉcs: a 

preỉiminary appraỉsaL CỈỪI Pharmaakìntí 1995; 29: 80-94.
2. Egan TD. Pharmacoldnetics and phannacodynamỉcs of remiíentaniỉ: an 

update in the year 2000. Cun Optn Anaathesioỉ 2000; 13: 449-55.
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Preparatìons
Proprietary PreparaH onỉ (details a re  given in  V olum e B)

Single-ingredient Preparations. Arg.: R em id t; Renúflo; Ultiva; AustraL: u lá v a ;  Austría: u ltív a ; Beĩg.: u ltíva ;JBraz.: Ultiva; Canad.: u ltiva ; Chile, u ltiv a ; China: Rui J ĩe  (91% ); Cz.: u ltiva; 
Denm.: Ultiva; Fừu: Ultiva; F r .:  Ultiva; Ger.: u ltìv a ; G r.: Ultiva; Bong Kong: u ltiv a ; IrL: U ltiva; Israel: U ltiva; ItaL: Ultiva; Mex.: 
Ultíva; Neth.: U ltiva; Norw.: u ltiv a ; NZ: Ultiva; PoL: Ultiva; PorL: u ltlva ; Rus.: u ltiv a  (y.mHBa); SA.fr.: u ltiv a ; singapore: 
Ultiva; Spain: U ltiva; Swed.: u ltiv a ; Switỉ.: U ltiva; Turk.: u lti-  
va; UK: Ultiva; USA: Ultìva; Veneĩ.: Ultiva.

Rotecoxỉb (BAN. USAN, rlNNI 
MK-Ọ966;. MK-966; Roíécoxib; Rofecoxibum; Roíekoksibi; 
Rofefoxib; Po4>eKOKCn6.
4-Ịpr(MethylsulfonyDphenyl]-3-phenyl-2(5H)-furanone. 
C,7H,40«5=314.4 , . . . . ..
CAS ̂  162011-90-7. . .. ........
ATC —  M01AH02.
ATC Vet — QM01AH02.
UNII —  0QTW8Z7MCR.

PỵoỊnìẹ
R o feco x ib  is a n  N SA ID  (p . 1 0 2 .3 )  r e p o r te d  to  b e  a  se lec tive  
in h ib i to r  o f  c y d o -o x y g e n a s e -2  (C O X -2). I t  w a s  g iv e n  o rally  
fo r sy m p to m a tic  r e l ie ỉ  i n  t h e  ư e a tm e n t  o ỉ  o s te o a r th r ít is  a n d  
r h e u m a to id  a r th r it is ,  a n d  in  t h e  m a n a g e m e n t  o f  a c u te  p a in , 
d y s m e n o r rh o e a , a n d  m ig r a in e  b u t  w a s  g e n e ra lly  w ith d ra w n  
w orldvv ide  a h e r  re p o r ts  o f  c a rd io v a sc u la r  a d v e rs e  effects 
(see  b e lo w ).

R o feco x ib  h a s  b e e n  a p p lie d  to p ic a lly  i n  so m e  c o u n tr ie s .

E ffects o n  th e  c a rd io Y Q sc u la r  S y s tem . A s oi F e b ru a ry  
2 0 0 1 , th e  U K  C SM  h a d  re c e iv e d  a  sm a ll n u m b e r  o f  rep o rts  
o f myocardial infarction OI isdtaemia a s s o d a te d  w ith  th e  
se le c d v e  c y d o -o x y g e n a s e -2  (C O X -2) in h ib i to r s .1 A t th a t  
tim e  it n o te d  th a t  C O X -2 in h ib i to r s  su c h  as  ro íe c o x ib  d id

All aoss-Teferences reter to entries in  Volume A

http://www.ncb%e1%bb%89.nlm.nih.gov/prac/art%c3%addes/PMC2391266/pd%c3%ad/cc6152
http://wvew
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n o t  possess  th e  in tr in s ic  a n tip la te le t  a c tív ity  a s s o d a te d  
w ith  a s p ir in ,  a n d  c o n s e q u e n t ly  d id  n o t  p ro v id e  p ro te c tio n  
a g a in ỉt  isc h a e m ic  c a rd ia c  e v e n ts . D a ta  f ro m  a  large , r a n d o -  
ỊDised s tu d y  a lso  s h o w e d  th e  in d d e n c e  o f  m y o c a rd ia l  
in la rc d o n  to  b e  g re a te r  i n  p a tie n ts  tak in g  ro íe c o x ib  t h a n  
in  th o se  ta k ỉn g  n a p ro x e n .2 P o s tm a rk e tin g  su rv e illa n c e  o f 
ro íe c o x ib  c o n tin u e d  to  p ro v id e  h i r th e r  case  r e p o r ts  o f 
ad v e rse  c a rd io v a sc u la r  e ỉỉec ts . I n  a d d it ỉo n , re su lts  o ỉ  th e  
th e n  u n p u b l is h e d  A PPRO V e s tu d y  o f  ro íe c o x ib  f o r  p re v e n -  
t io n  o f  a đ e n o m a to u s  p o ly p o sis  in d ic a te d  th a t  th e  r isk  oi 
n iy o ca rd ia l in ỉa rc t io n  a n d  s tro k e  w a s  m a rk e d ly  in c re a se d  
in  p a tie n ts  re c e iv in g  th e  d ru g  c o m p a re d  w i th  th o se  o n  p la -  
cebo; h o w e v e r ,  th is  d U íe re n c e  w a s  o n ly  a p p a x e n t a f te r  18 
m o n th s  o f  tr e a tm e n t.  A s a  r e s u lt,  th e  s tu d y  w a s  s to p p e d  
ea rly  a n d , in  S e p te m b e r  2 0 0 4 , t h e  m a n u ía c tu r e r  g e n e ra lly  
w ith d re w  ro íe c o x ib  w o r ld w id e . T h e  c a rđ io v a sc u la r  f in d -  
ings h o m  th e  A PPRO V e s tu d y  w e re  p u b lish e d  in  2 0 0 5 ;’ 
th e  r e s u lts  shovved a  tvvo ío ld  in c re a se  i n  th e  r is k  o f  
a d v erse  c a rd io v a sc u la r  e v e n ts  in  p a tie n ts  re c e iv in g  ro fe -  
coxib 2 5 m g  d a ily  w h e n  c o m p a re d  w ith  th o s e  o n  p lac e b o . 
M o re  re c e n tly , d a ta  fo r  p a tie n ts  i n  th e  A PPRO V e s tu d y  
h a v e  b e e n  r e -a n a ly s e d  to  i n d u d e  e x te n d e d  fo llo w -u p  f in d -  
ings.4 O v e ra ll. th ls  a n a ly s is  c o n ũ rm e d  th e  in c re a se d  r isk  o f  
c a rd io v a sc u la r  e v e n ts  s u c h  as  m y o c a rd ia l  in ỉa rc t io n  a n d  
stro k e  in  p a tie n ts  ta k in g  ro íe c o x ib  vvhen c o m p a re d  w ith  
th o s e .g iv e n  p laceb o ; th e r e  w a s  also  a  n o n -s ig n if ic a n t 
in ereasẹ  in  t h e  risk  o f  s u c h  e v e n ts  in  th e  y e a r  a f te r  ro íe -  
coxib w a s  s to p p e d . S m all p a tìe n t  n u m b e rs  m a d e  i t  dU B cult 
to  g iv e n  a n y  m o re  p r e d s e  d e ta ils  a b o u t  w h e n  th e  
in c re a se d  r is k  b e g a n  o r  e n d e d ; h o w e v e r , th e  d a ta  su g - 
gested  a n  e a rly  in c re a se  i n  r isk  t h a t  p e rs is ts  ỉo r  a b o u t  1 
y e a r  a f te r  3 y e a rs  o f ư e a tm e n t .  S lm ila r  d a ta ,  su g g estin g  a 
1 .5-fo ld  in c re a se  in  r isk  o f  th ro m b o tic  e v e n ts  w i th  ro le c o x -  
ib, w e re  r e p o r te d  f ro m  a  s tu d y  o f  a d ju v a n t  u s e  fo r  c o lo rec - 
ta l c a n c e r .5 A  c u m u la tiv e  m e ta -a n a ly s is  a lso  in d ic a te d  a n  
in cre a se d  r isk  o f m y o c a rd ia l  in ỉa rc t io n  in  p a d e n ts  rece iv -  
ing  ro íe c o x ib .6

S u b s e q u e n t in v e s tig a tio n  b y  us a n d  E u ro p e a n  re g u la -  
to ry  a u th o r i t ie s  h a s  c o n h rm e d  t h a t  o th e r  C O X -2 in h ib ito rs  
are  also  a s s o d a te d  w ith  so m e  in c re a se d  c a rd io v a sc u la r  risk  
(see u n d e r  C elecox ib , p . 3 7 .3 ), a s  a re  so m e  n o n -se le c tìv e  
NSAIDs (see  T h ro m b o tic  E v e n ts , p . 105 .1).

A  revievv7 o f p ro sp e c tiv e  s tu d ỉe s  e v a lu a tin g  th e  e f f e d  o f  
selective C O X -2 in h ib ito rs  o n  b lo o d  p re s su re  w a s  u n a b le  to  
d e te rm in e  if  th e r e  w a s  a n y  a s s o d a d o n  b e tw e e n  th e  u s e  o f 
th ese  d ru g s  a n d  b lo o đ  p re s su re  e le v a tío n s . O ỉ th e  s tu d ie s  
co n s id e red , a  r a n d o m ise d  s tu d y  in  e ld e rly , h y p e rte n s iv e  
p a tỉe n ts  w i th  o s te o a r th r it is  h a s  su g g e ste d  th a t  t h e  risk  o f 
d ev e lo p in g  increased systoỉừ bỉood pressưre is g re a te r  in  th o se  
p a d e n ts  r e c e iv in g  ro íe c o x ib  t h a n  in  th o s e  re c e iv in g  
celecoxib.* H o w e v e r, th e  m a n u ỉầ c tu re rs  o f  ro íe c o x ib  h a v e  
p o in te d  o u t  th a t  th e  s tu d y  u s e d  d o se s  o f  ro íe c o x ib  g re a te r  
th a n  th o s e  r e c o m m e n d e d  fo r  e ld e riy  o r  h y p e rte n s iv e  
p a tie n ts .

1. CSM/MCA. COX-2 seỉectỉve NSAIDs lack antíplatelet aciivity. Current 
Problems 2001; 27:7. Aiso avaỉỉabỉe at; http://wwwjnhia.gov.uk/hame/ 
ỉdcplg?IdcScrvice=»GET_FILE&dDocName=C0N007458&RevisionSelec- 
tionMethod»LatestReleased (accesscd 08/ ỉ 1 /07)

2. Bombardỉer c  tí ai Comparỉson of upper gastroìntestinal toxidty of 
roỉecoxỉb and naproxen in padents with rheumatoid arthritis. N Engl J 
Med 2000; 343: 1520-8

3. Bresalier RS. tí a l Cardiovascular events assodated wỉih roíecoxib in a 
coỉorectal adeooma chemopreventỉon trỉaỉ. N Engl J Med 2005; 352: 
1092-1102. Correction. ibid. 2006; 355: 221.

4. Baron JA, tí ai. Cardỉovascular events assodated wỉth roíecoxỉb: lỉnaỉ 
anaỉysiỉ of the APPROVe trial. Lanctí 2008; 372: 1756-64. Correction. 
ibùL; 1732.

5. Kerr DJ. tí ai. Roíecoxib and cardiovascuỉar adverse events in adjuvant 
treatment of colorectaỉ cancer. N Engi J Med 2007; 357: 360-9.

6. Jiini p. tí al. Risk of cardiovascuỉar events and roỉecoxỉb: cumuỉative 
meta-anaỉysỉs. Lanat 2004; 364: 2021-9.

7. John$on DL tí ai. Eỉĩect oí cyclooxygenase-2 ỉnhibitors on blood 
pressure. Arm Pharmacother 2003; 37: 442-6.

8. WheIton A. tí al. Cyclooxygenase-2-spedfic inhibUon and cardiorenaỉ 
íunction: a randomized. controlled trial oí ceỉecoxib and roỉecoxỉb in 
oĩder hypertensive osteoarthrỉtis patients. Am J Ther 2001; 8:85-95.

P o r p h y r ía .  T h e  D ru g  D a ta b a se  fo r  A cu te  P o rp h y ria , c o m - 
p iled  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e m re  S w ed c n , c lass ih es  ro íe c o x ib  as  possi- 
b ly  p o rp h y rin o g e n ic ;  it  s h o u ld  b e  u se d  o n ly  vvhen  n o  s a íe r  
a l te m a t ív e  is av a ila b le  a n d  p r e c a u tio n s  s h o u ld  b e  c o n s id -  
e re d  in  v u ln e ra b le  p a tìe n ts .1

1. The Drug Database for Acute Porphyria. Available at: http://wvrw. 
dnjgs-porphyria.org (accessed 23/10/11)

Preparations
Proprietary Preparalions (details a re  given in  V olum e B)

Single-ingredient Prepom tions. Gr.: Peroxx; InduK Doliib; 
Rofibf; Rofizf; Turk.: Ecrox; R axtane; Reox; Rotem ax; R om ar- 
yd; Vioref; ukr.: D enebol (HeHeỗOii); RoBca (Poộixa)t.

M uhi-ingredient Preparotíons. ukr.: D enebol Gel (HeHe6on re m ) .

Salamidacetic Acid
Carbamoylphenoxyacetic acíd; Salamidacético, ácido; 
Salicylamide O-acetic add; Haĩpna CannqnnaMnqaneTaT 
(sodium salamidacetate).
(2-CarbamòyípHenoxy)acetic acid.
C9H9N04= 195.2
CAS —  25395-22-6 (salamidacetìc acid); 3785-32-8 (sodium 
salamidacetate).

Profíle
Salam id ace tíc  a d d  is a  saỉicy lic  a d d  d e n v a tiv e  (see A sp iiỉn , 
p . 2 2 .2 ) th a t  h a s  also  b e e n  u s e d  a s  th e  s o d iu m  a n d  
d ie th y la m in e  sa lts  fo r th e  t t e a tm e n t  o f m u sc u lo sk e ỉe ta l  a n d  
jo in t  đ isorders.

Preparations
Propnetary Preporotiom (details a te  g iven  in  Volum e B) 

Sinsle-ingredient Preparatìons. Austrùr. Akistìn.

Muhi-ỉngredìen» Preparations. Austría: R heum essen  Rus.: 
A m bene (Amổchc).

Salicylamide IBAN, riNNi
Salicilam ida; Salicylam id; Salicy lam idum ; Salisyyliamidi; 
Ca/iMUHiiaMMfl.
2-H ydroxybenzam ide.
C7H7NOj=137.1
CÁS — 65-45-2.
ATC —  N02BA05.
ATC Vec —  QN02BA05.
UNII —  EM88M71Ọ2C

P tia rm a c o p o e ia s . I n  Pol. a n d  us.
U S P  36 : (S a lỉcy lam ide). A  w h i te  p rac tìc a lly  o d o u r le s s  
c ry sta ỉlin e  povvder. S lig h d y  so lu b le  in  w a te r  a n d  in  
c h lo ro ío rm ; so lu b le  in  a lc o h o l a n d  in  p ro p y le n e  g lycol; 
ử e e ly  so lub le  in  e th e r  a n d  in  s o lu tío n s  o f  a lkalis .

ProfiỊe

Salỉcy lam ide  is a  sa licy lic  a d d  d e riv a tìv e  (see  A sp irin , 
p . 22 .2 ) b u t  is n o t  h y d ro ly se d  to  sa licy la te; it  is a lm o s t 
c o m p ỉe te ly  m e ta b o lis e d  to  in a c tív e  m e ta b o li te s  d u r in g  
a b so ip tìo n  a n d  o n  Brst p a s s  th ro u g h  th e  liver. I t  is g iv e n  in  
u s u a l  o ra l d o ses  o f  325 to  6 5 0  m g , o r  m o re , th re e  o r  ío u r  
tim e s  đ aily  fo r  p a in  a n d  íev e r; lovver d o ses  a re  u se d  in  
c o m b in a tio n  p re p a ra tio n s  vvith o th e r  ana lgesics . Salicy la- 
m id e  h a s  also  b e e n  a p p lie d  to p ica lly  in  v a rio u s  p re p a ra tio n s  
in  c o n c e n tra tio n s  o f u p  to  8 .5 %  fo r  t h e  r e l ie ỉ  o f m u sc u la r  ., 
a n d  rh e u m a tic  p a in .

Preparatìons
Proprietary Preparations (details a re  g iven  in Volum e B)

Single-ãigredient Preparalionỉ. Austria: W aldheìm  R heum a- 
C rem et: ukr.: C eíecòn N (UeiịieKOH H).

MuhHngredienl Preparaboiu. Arg.: P u n d o g rip t; V enter; Aus- tria: Rubĩim ent; Belg.: Percutalgine; Braz.: Coristina R; Gripi- 
new ; R espraxt; Vita G rip t; china: Feidile (IP ÌÉ S ); N eosed (/K 
ẼíiỄ); DenmKodam id; Koỉ&sal; F r.: Percutalgine; GrM yal- 
g esic  Hottg Kong-. A n tam in t; A ntico lt; C o-Fluenzaf: DF M ulti- 
S ym ptom t; F lu-Z ept; F lucapf; Neozep: Qualixep; lndon.\ Cold 
Cap; C orexint; Neoxep; Mex.: A rtrilan t; Butayonacol; NZ: 
Calm-U; PoL-. Reum osol; Scorbolam id; Rus.: Ceíecon  N 
(ựeộeK O H  H); S.Afr.: Colcapst; Flutex Cold and  F luf; H istam ed 
Com pound; I lv ico t; Specihc Nerve Pain  R em edyt; Singapore: 
Con-Z-Lin; Consu; Fongtit; Sem or Pain & Fever Relieỉ; Spaũt: 
P rid io t; R inom icine A n iv a d a t; R inom icine; Rinom icine: Yen- 
dol; Switỉ.: Osa Gel de dend tion ; Thai.: A ptacur; Fecol; Painol;
UAE: Fluklt; u k r .: Percutalgỉne (IlepKyTaaacnH)Ỷ; USA: Ana-
b a r t ;  Be-FIex P lu st; By-A chef; C om biflexf; D urax in t; Levacet; 
Lobact; M edi-First Extra S treng th  Pain  Reliel: Painaid; Saleto; Venez.: Praxona.

Salix
,Corteza.de sauce; Écorce de Saule; Fũzfakéreg; Gluosniq 
iieve; ,Kora wierzby, ■ Pajunkuorl; Sãlgbark; .Salicis Cortex;, 
;Saule;: Écorce ;de; Vrbová ikữra; .Weidenbaumrinde;i 
Weidenrinde; vvhite Willow Bark; Willow Bark; Haa. '
U N II —  S 8 8 3 J9 JD Y K

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii) .

P h .  E u r .  8: (W illo w  B a rk ). T he  w h o Ie  o r  ừ a g m e n te d  d iie d  
b a rk  o f  y o u n g  b ra n c h e s  o r  w h o le  d r ie d  p ieces  o f c u r r e n t  
y e a r  tw igs o f  v a r io u s  sp ecies  o f t h e  g e n u s  Saỉix, in d u d in g  
Salix pưrpurea. s. daphnoides. a n d  s. fragilis. I t  c o n ta in s  n o t  
less  t h a n  1 .5%  o f to ta l  saỉicy lic  d e riv a tiv e s , e x p re s se d  as 
s a l id n  (CIjH 1, 0 7 =  2 8 6 .3 ), c a lc u la te d  w i th  re íe re n c e  to  th e  
d r ie d  d ru g . P r o t e a  h o m  lig h t.

Proíile
Salix  co n ta in s  v a ria b le  a m o u n ts  o ỉ  t a n n in  a n d  also  o f s a lid n , 
vvhich has  a d tip y re tic  a n d  a n a lg e s ic  a c tỉo n s  s im ila r  to  th o se  
oỉ asp irin  (p . 2 2 .2 ). Salix  h a s  b e e n  u se d  in  a  v a rie ty  o ỉ h e rb a l  
rem ed ies  fo r  p a in h i l  a n d  in ila m m a to ry  c o n d itio n s  a n d  ío r  
íev e r . I t  w a s  o n c e  u se d  as a  b itte r .

Adverse effech. A n anapkyỉaữic reacdon d e v e lo p e d  in  a  
2 5 -y ear-o ld  vvom an  w ith  a s th m a  a n d  a  k n o w n  a lle rg y  to  
a sp ứ in , vvithin 7 5  m in u te s  o f in g e s tin g  a  d ie ta ry  su p p le -  
m e n t  c o n ta in in g  w illo w  baric  e x tra c t .1 T h e  l in k  b e tw e e n  
sa licy late a n d  w illo w  b a rk  a lle rg y  w a s  a lso  re p o i te d  in  a 
c a rp ẽ m e r  w h o  d e v e lo p e d  a  VYidespread rash, s im ila r  to  
th a t  h e  h a d  w i th  asp ir in , v v h en  vvorking w ith  w illo w  
w o o d .J

1. Bouỉỉata JI. tí a i Aoaphylactỉc reaction to a dỉetary suppỉement 
contaỉnỉng wiỉlow bark. Ann Pharmacother 2003; 37: 832-5.

2. iennúigs A. Link between sallcyỉate and wỉỉỉow bark. Pharm /2006; 276: 
417.

Pain. P re p ara tio n s  c o n ta in ỉn g  w ìllo w  bjark e x tra c t  h a v e  
b e e n  trièd  vvith so m e  success  in  t h e  t r e a ịm e n t  o ỉ  m u sc u lo -  
sk e le ta l d ỉso rd e rs  su c h  as Io w  b a c k  p a in 1'3 a n d  o s te o a r th -  
ritis .4 A  re p o r t5 b y  th e  A r th ri tis  R e se a rc h  C a m p a ig n  in  th e  
U K  c o n d u d e d  t h a t  b a se d  o n  l ỉm ite d  ev id e n c e , vvillovv 
back  m ay  h a v e  a  m o d e ra te  eH ec t in  t te a tin g  p a in  d u e  to  
o ste o a rth ritis  a n d  r h e u m a to id  a r th r it is ;  h o w e v e r , i t  w as 
n o t  as e ữ e c tiv e  as  NSAIDs fo r  p a in  re l ie í  in  o s te o a rth ritis . 
I t  a p p eared  to  b e  re la tiv e ly  sa fe  w h e n  ta k e n  in  th e  rec o m - 
m e n d e d  doses.

1. Chrubasik s, ứ ai. Trcatment oỉ ỉow back pain exaceibatíons with willow 
bark extract: a randomized doublc-blind stuđy. Am J Med 2000; 109:9- 
14.

2. Chrubasik s, tí al. Trcatmcnt of low back paỉn wỉth a hetbaỉ or symhenc 
antì-ỉheumatíc a raudomãed controỉỉed srudy. Wỉỉlow baik extract ỉor 
ỉow back paỉn. Rheumatology (Oxfơrd) 2001; 40: 1388-93.

3. Gagnicr JJ. tí al. Herbaỉ medidne ỉor ỉow back pain. Avaỉỉable ỉn The 
Cochrane Database oí Systematìc Revỉews; Issue 2. Chỉchester John 
WUey; 2006 (accessed 05/10/06).

4. Blegẻrt c, tí  ai. EHicacy and saíety oí wũỉow bark extraa ỉn the 
treaanent of osteoarthritỉs and rheumatoỉd arthritìs: results of 2 
randomãed double-blind'controỉ!ed trials. /  Rheumatol 2004; 31:2121- 
30.

5. Aỉthritỉs Research Campaỉgn. Complementary and altematỉve medỉ* 
dnes for the treatment of rheumatoỉd arthritỉs. osteoarthritís and 
Sbromyaỉgia (issued February 2009). Avaỉỉabỉe at: http://www. 
anh ridsresearchuk.org/pdf/Complementary%20and%20alteTnative% 
20medỉđnes_l I01201015433i.pdf (accessed 28/07/10).

Preparations
Proprietary Preparaiions (details a re  gìven in  Volum e B)

Single ingredient Preparolions. Brax.: Zortrix; Ger.: Assalix; 
Optovit actìũex; Proaktiv; PoL: Salicortex; Switz.: Assalix; Ukr.: 
Assallx {Accaamcc).

MubKngradfent PreporoKons. Austral.: Accelerex* A rthri Plus-b 
Cold & Flu D ay/Night; ExtraUỉe M igrai-C aref; Extraliíe PMS- 
C aref: Full M otion: Nyal Cold + F lu  F ighter Day + Night; Nyal 
Cold + Flu F igh ten  Nyal C ough, Cold & F lu  D ay +  Nỉght; Nyal 
H ead Cold P igh ter Day + Night; N yal Sinus R elleỉ Day + Nìght; 
Nyal Sinus R e lie t  Austria: D igestodoron; Brax.: Calman; Cal- 
m iplan; Floiiny; Pasallx; Pasic; Canad.: R heum a H eilkrauter 
T ee t: (X: A ntirevm aticky C a jt; C a lm onà lt; Valotyt N eo t; Fr.: 
A rkophytum f; A rthritisane-h A rth ro ũ o rin e t; Dolores; Fibro- 
myalgine Fort; G ripponylt; P hy theo l Forcef; Santane  A it; Sili- 
b io l  Ger.: D igestodoron; D r W iem anns R h eu m ato n ik u m t; Gr.: 
PassUlorine; Hung.: U roherb; Indon.: 0  si tin ; ItaL: B iothym us 
DS; B iothym us DS; Body G uard; Donalg; In flu -Z inc  Inilupiol 
C; Linỉolipase; Nevril; R eum aíort; Mex.: Iíupasil; PoL: Enterosol; 
Infek to tenf; Pyrosal; R eum acon R eum osõl; Rutbiosal C; Ter- 
m aỉil; S.Afr.: D igestodoront; Singapore: M indB t Body Shapen Spain: Passm oiine; Switz.: T ỉsane antirhum atism ale ; UK: Bio- 
Strath W illow FormuIa; G erard H ouse R eum alex; H erbal Pain 
Relieí; St Jo h n sw o n  Com pound; ukr.: Insti (Ihctí); O steoartứi 
Active (OcreoaprroH A kthb); O steoartisi A rtive Plus (Ocreoapra- 
3H Akthb ILiioc); Osteoartisi M ax (OcTeoapTH3H Maxc); Veneĩ.: 
PassiAorum.

HomoeopaHik Preparations. Canad.: H om eodel 15f; Ger.: Cheli- 
donium  comp; UK: D igestodoron.

Salol
Benzofenolsalicylaàt; Benzophénol Salicylate; Fenylsalicylat; 
Fenylu salicyỉan; Fenyylisalisylaatti; Phenyli Salicylas; Phenylis 
rSalieylas; Salidlato de femlo; Canon.
'.Phenyl salicylate ' °
Q }Hì0Oỉ=2Í42 ’ *• ' 1
tÀS -118-55-8.

'A K  —  G04BXĨ2.
'ATCVet— QG048XI2. r 
UNII —  28A37PỊ7QO 1

P h a rm a c o p o e ia s .  In  Pol.
Protile
Salol is a  sa licy lic  a d d  d e riv a tìv e  (se e  A sp irin , p . 2 2 .2 ). I t  vvas 
ío rm e rly  u s e d  a s  a n  in te s tin a l  a n tis e p tíc , b u t  e ííe c tiv e  doses 
w e re  to x ỉc  ovving to  th e  l ib e ra t io n  o f p h e n o l.  I t  is u se d  in

The Symbol 0  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://wwwjnhia.gov.uk/hame/
http://wvrw
http://www
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o ra l  p r é p a r a t ìo n s  c o n ta in in g  m e th e n a m in e  ío r  th e  t te a t -  
m e n t  o f  lo w e r  u r in a r y - ư a c t  in ỉe c tio n s .

S a lo l h a s  b e e n  u s e d  to p ic a lly  as  a  s u n sc re e n .

Preparations
Proprie tary  Pre po ro Hons (details a re  given in  Volum e B)

Single-ingredient Preparations. AustraL: Aussie Tan S unstlck t; Turk.: S anodolin .

Muki-ingredìent Preparations. Austriic  Carl Baders Divinal; Belg.: B orostyro l; CanatL: W atk ins Settelzf; Fr.: Borostyrol; 
D e n n o p h il In d ien ; Nisacalmỷ; PoL: Sa lo tan n a lt; Urosal; Rus.: 
B esalol (Eécanon); Paro d o n to tíd e  (IlapoaoHToinm); Switz.: Der- 
m oph il In d ien ; P e n t t t ;  Thai.: M ist Salol M enthol; Turk.: San- 
d o lín t;  USA: A trosept; D arpax t; H yophen; MHP-A; MSP-Blu; 
Phosphasal; Prosed/D S; UAA; Urclle; U reơon; Urúnar-T; Uri- 
m ax; U riseptic; U ntact; U ro B lue; Ustelb Utícap; Utira; U trona-
c.

1. Porro GB, rĩ al. Salsalate in the treatment of rheumatoid artỉiritis: I 
double-blind cỉinỉcal and gasưoscopic trial versus piroxicaiĩi: u— 
endoscopỉc evaluadon. J Int Mtđ gts 1989; 17: 320-3.

2. Souza Iánu MA. UlccTS oi the small bonel assodated with stomach- 
bypassỉng salicylates. Anh IntcmMrd 1983; 143: 1139.

EfFeds o n  th e  I d d n e y s .  A  case o f  m in im a l-c h a n g e  n e p h ro -  
tíc  s y n d ro m e  a s s o á a t e d  w i th  sa lsa la te  u s e .1

1. Vallès M, Tovar JL. Salulate and miniinàl-change nephrodc syndrome. 
Am  bứtm Mrd 1987; 107; 116.

Effects o n  th e  m o u th .  U lc e ra te d  les ỉo n s  o n  th e  to n g u e  o ỉ  a 
7 7 -y e a r -o ld  m a n  w e re  c a u se d  b y  tak in g  sa ỉsa la te  ta b le tỉ  
in c o ư e c tly .1 T h e  p a t ie n t  h a d  p la c e d  th e  ta b le ts  u n d e r  h is  
to n g u e  í a t h e r  t h a n  sw a llo w in g  th e m  w h o le , re su ltín g  in  
p ro lo n g e d , d ire c t  c o n  ta  a  w i th  th e  to n g u e .

1. Rusán JM, Astroth JD. Linguaỉ leãons secondary lo proỉonged contact 
wỉcfa saỉsaỉate tablets. Ann Pharmacother 1998; 32: 1248.

Interactions
F o r in te ra c t io n s  a s s o d a te d  w i th  salicy la tes, see  A sp ứ in , 
p . 26 .3 .

Pharmacokinetícs
S alsa la te  is  in so lu b le  in  a d d ic  g as tr ic  ũ u id s  b u t  is  so lu b le  in  
th e  sm a ll in te s tin e .  O n e  m o le c u le  o f  sa lsa la te  is h y d ro ly se d  
to  2  m o le c u le s  o f sa licy lic  a d d ;  h y d ro ly s is  o c c u rs  b o th  in  th e  
sm a ll i n te s t i n e  a n d  a f te r  a b s o rp t io n  o f  th e  p a r e n t  
c o m p o u n d . A d d it io n a ỉ  d e ta ils  o n  th e  p h a n n a c o k in e tìc s  o í 
salicy lic  a d d  a re  p ro v id e d  in  a sp ir in  (see  p . 2 7 . ỉ ). N o t a lỉ o f 
th e  a b s o rb e d  sa lsa la te  is  h y d ro ly se d  a n d  a b o u t  13 %  o f 
sa lsa la te  is  e x c rc te d  as g lu c u ro n id e  c o n ju g a te s  in  th e  u r in e ;  
th u s , th e  a m o u n t  o f  sa licy lic  a d d  av a ila b le  t e m  sa lsa la te  is

less t h a n  th a t  b o m  a s p ir in  w h e n  th e  tw o  d ru g s  a re  g iv e n  in  
e q u im o la r  e q u iv a le n ts  o f  sa licy lic  a d d .

Preparations
Proprietory Pieparations (deta ilỉ a re  given in  V olum e B)

Sngk-ingredient Preparotionỉ. USA: Amigesic; Argesic-SA; 
A itha-G ; D isaldd; M arthritic; Sablex; Salsitab.

pliunnocopoeiol Preporotỉons
U SP 36: Salsalate Capsules; Salsalate Tablets.

Sarracenia Purpurea
"Pitcher Plant; CappaqeHMH TlypnypHaB. 
UNII —  FOP08HÌ43P. '

Profile

Uses and Administratìon
S o d irn n  a u ro th io m a ỉa te  a n d  o th e r  g o ld  c o m p o u n d s  a re  u se d  
m a in ly  fo r  t h e i r  a n t i - in í la m m a to r y  e ííe c t  in  a a iv e  
P ro g ressiv e  r h e u m a to id  a r th r it is  a n d  P ro g re ss iv e  ju v e n i le  
id io p a th ic  a r th r it is ;  th e y  m a y  a lso  b e  b e n e ũ d a l  in  p so ria tic  
a r th i i t is .  (S ee  R h e u m a tic  D iso rd e rs , b e lo w ). T h e y  a re  
g en eraU y  u se d  as  d ise a se -m o d ư y in g  a n từ h e u m a t ic  d ru g s 
(D M A R D s) i n  p a tie n ts  w h o s e  s y m p to m s  a re  u n re s p o n s iv e  to  
o r  in a d e q u a te ly  c o n tro lle d  b y  NSAXDs a lo n e .

S o d iu m  a u ro th io m a la te  th eT ap y  s h o u ld  o n ly  b e  u n d e r -  
ta k e n  w h e re  ía d l i t ie s  a re  a v a ila b le  to  c a rry  o u t  th e  tes ts  
s p e d ũ e d  u n d e r  P re c a u tio n s , p .  1 3 1 .3 .

S o d iu m  a u ro th io m a la te  is g iv e n  b y  d e e p  in tra m u s c u la r  
ứ ý e c tio n ; th e  a re a  s h o u ld  b e  g e n tly  m assa g e d  a n d , d u e  to  
th e  possib ility  o f  v a s o m o to r  r e a c tio n s , th e  p a tie n t  sh o u ld  
r e m a in  re c u m b e n t  ío r  10  m in u te s  a n d  k e p t  u n d e r  d o s e  
o b se rv a tio n  fo r  30  m in u te s  a f te r  e a c h  ữ ý e c tio n .

T h e  íoUovving d o sa g e  re g im e n  is r e c o m m e n d e d  in  UK  
lic e n se d  p r o d u d  in ỉo rm a t io n ;  us l ic e n se d  in ío rm a t io n  a lso  
su g g ests  a  s im ila r  r e g im e n . A  d o se  o f 10  m g  is g iv en  in  th e  
f irs t w e e k  to  te s t  th e  p a t ie n t 's  to le ra n c e . If  sa tís tac to ry , th is  
m a y  b e  fo llo w e d  b y  d o ses  o f  5 0  m g  a t  w e e k ly  in te rv a ls  u n t il  
s ig n s  o f  re m iss io n  o c c u n  th e  d o sa g e  in te rv a l  is th e n  
in c re a se d  to  2  vveeks u n t i l  fu ll r e m is s io n  o c c u rs  a n d  th e n  
in c re a se d  g ra d u a lly  to  e v e ry  4  to  6 w e e k s . T re a tm e n t  m a y  b e  
c o n t ìn u e d  fo r  u p  to  5 y e a rs  a h e r  re m iss io n .

Im p ro v e m e n t  m a y  n o t  b e  s e e n  u n t i l  a  to ta l  d o se  o f 3 00  to  
5 0 0  m g  h a s  b e e n  g iv en . If n o  m a jo r  im p ro v e m e n t  h a s  
o c c u rre d  a f te r  a  to ta l  o f  1 g h a s  b e e n  g iv e n  ( e x d u d in g  th e  
te s t  do se ), th e r a p y  s h o u ỉd  b e  s to p p e d ; a l te m a t iv e ly  in  th e  
a b se n c e  of to x id ty ,  lO O m g m a y  b e  g iv e n  w e e k ly  fo r a 
t u r th e r  6  vveeks; s h o u ld  th e r e  b e  n o  r e s p o n s e  a t  th is  d o se

o th e r  ỉo rm s  o f t h e r a p y  s h o u ld  b e  tr ie d . In  p a t ie n ts  w h o  
re la p se  w h i le  r e c e iv in g  m a in te n a n c e  th e ra p y , t h e  in te rv a l  
b e tv v e e n  d o se s  s h o u ld  b e  T ednced  to  o n e  w e e k  a n d  s h o u ld  
n o t  b e  in c re a se d  a g a in  u n t i l  c o n tro l  h a s  b e e n  o b ta in e d ; 
hovvever, ư n o  re s p o n s e  is  o b ta in e d  vvlth in  2  m o n th s ,  
a l t e m a t ỉv e  ư e a tm e n t  s h o u ld  b e  u se d . I t  i ỉ  im p o r ta n t  to  
a v o id  c o m p le te  r e la p s e  s in c e  a  se c o n d  c o u rse  o f g o ld  th e r a p y  
is  n o t  u s u a lly  e ừ e c tiv e .

F o r  d o se s  in  j u v e n i le  id io p a th ic  a r th r it is ,  se e  A d m in is -  
t ra t io n  in  C h ild re n , b e lo w .

N SA ID s m a y  b e  c o n t in u e d  w h e n  s o d iu m  a u ro th ìo m a la te  
th e r a p y  is  b e g u n .

O th e r  g o ld  c o m p o u n d s  t h a t  h a v e  b e e n  u s e d  in d u d e  
a u r a n o h n  (p. 2 7 .3 ) , a u ro th io g lu c o se  (p . 2 8 .2 ), a u ro tio p ro l  
(p . 2 8 .2 ) ,  g o ld  k e r a t i n a t e  (p . 6 6 .3 ) ,  a n d  s o d iu m  
a u ro t io su l ía te  (p . 1 3 2 .1 ).

R e v le w s .
ỉ . Kexn WF, Kean IRỈ- Clinical pharmacology of gold. ínfĩammopharmacol- 

OỊy 2008; 16: 112-25.

A d m in is tr a t io n  in  c h ild re n . F o r c h ild re n  vvith P ro g ressiv e  
ju v e n i le  id io p a th ic  a n h r i t is ,  th e  su g g e ste d  in it ìa l  vveekly 
d o se  o f  s o d ìu m  a u ro th io m a la te  ìs 1 m g /k g  b y  d e e p  in tra -  
m u sc u la r  in je c tio n  to  a m a x im u m  of 50 m g vveekly (o n e-  
t e n th  to  o n e -f if th  o f  th e  c a lc u la te d  in itia l vveekly dose  
m a y  b e  g iv en  fo r  2  to  3 w e e k s  to  te s t th e  p a t ie n t ’s to le r-  
a n c e ) . VVeekly d o se s  s h o u ld  c o n tin u e  u n t i l  s igns  o f  rem is-  
s io n  o c cu r, a t  w h ic h  p o in t  th e  d o sa g e  in te rv a l  m a y  b e  
in c re a se d  to  ío r tn ig h t ly .  W ith  fu ll rem iss io n , t h e  d osage  
in te rv a l  m a y  a g a in  b e  in c re a se d  g ra d u a lly  to  e v e ry  4  
vveeks. If  n o  ũ n p r o v e m e n t  h a s  o c c u rre d  a f te r  2 0  w eeks, 
t h e  d o se  c o u ld  b e  ra ise d  s lig h tly  o r  a n o th e r  a n ti r h e u m a tic  
d ru g  trie d .

I n  th e  U K , go ld  c o m p o u n d s  a re  n o  lo n g e r  u s e d  to  tre a t  
ju v e n i le  id io p a th ic  a r th r it is ,  see  R h e u m a tic  D iso rd ers , 
b e lo w .

A ỉ th m a .  F o r  c o m m e n t  o n  th e  u se  o f p a re n te ra l  g o ld  c o m - 
p o u n d s  i n  th e  t r e a tm e n t  o{ a s th m a , see  u n d e r  A u ra n o ữ n , 
p . 27 .3 .

P s m p h ig u ỉ  a n d  p e m p h ig o id .  C o rtico s te ro id s  a r e  t h e  m a in  
ư e a tm e n t  fo r  b lis te r ín g  in  p e m p h ig u s  a n d  p e m p h ig o id  
(p . 1 6 8 7 .1 ). I n tr a m u s c ũ la r  go ld  th ẽ r a p y  h a s  b e e n  u se d  
c o n c o m ita n tly  to  p e rm it  a  r e d u c t io n  in  c o rt ic o s te ro id  
dosag e; e v id e n c e  ío r  th e  c o rt ic o s te ro id -sp a r in g  e ffec t is 
l im ite d 1'3 a n d  s u c h  u se  h a s  w a n e d  w ith  th e  a d v e n t  o f 
o th e r  a d ju n c tiv e  th e ra p y , a l th o u g h  it m a y  stìll b e  o f  v a lu e  
in  p a tie n ts  u n re s p o n s iv e  to  o th e r  t r e a tm e n t1 o r  f o r  th o se  
w h o  c a n n o t  to le ra te  co rtico s te ro id s  o r  in  w h o m  t h e y  a re  
c o n ư a - in d ic a te d .1 H o w e v e r, it  s b o u ld  b e  n o te d  th a t  th e r e  
h a v e  b e e n  iso la te d  re p o r ts  o f  p e m p h ig u s  a s s o d a te d  w ith  
t h e  u se  o f  g o ld  th e r a p y  itse lí.4

1. Bystrys J-C Stcinnun NM. Tbe ađjuvant thcrapy ữf pemphigus: an 
update. Arek Đcrmatol 1996; 132: 203-12.

2. Pandya AG. Dyke c. Treaimeni of pempbigus wỉth gơld. Anh Dtrmatoỉ 
1998;134: 1104-7.

3. ỉranzo p. et ai. Gold: an oỉd drug stíỉl worJdng in reíraaory pemphigus. J 
Eur Acad Dermatol Venertữỉ 2007; 21: 902-7.

4. to  Schiavo A, et al. Pemphỉgus and chrysoiherapy: aỉl that gliners is not 
goldl Int J Dermatoỉ 2008; 47: 645-7.

R h e o m o ỉk  d i s o r d e r s .  G old  c o m p o u n đ s  a re  a m o n g  th e  dis- 
e a se -m o d ư y in g  a n t i r h e u m a tic  d ru g s  (D M A R D s) th a t  m a y  
b e  u se d  in  th e  ơ e a tm e n t  o f  r h e u m a to id  a r th r it is  (p . 13 .2 ). 
A lth o u g h  t o x iã ty  h a s  novv re d u c e d  its  p o p u la r i ty ,  in tr a -  
m u s c u la r  g o ld  h a s  lo n g  b e e n  u se d  fo r  th e  t r e a tm e n t  o f 
r h e u m a to id  a r th r i t i s 1-4 a n d  w a s  o f te n  th e  S ta n d ard  a g a in s t 
w h ic h  th e  efficacy  o f  o th e r  t r e a tm e n ts  w a s  m e a s u re d . O ral 
g o ld  is less to x ic  b u t  i$ a lso  m u c h  less e h e c tiv e .  I t  is 
u n d e a r  if th e r e  a re  d ih e re n c e s  b e tw e e n  a v a ila b le  in ư a -  
m u s c u la r  ío rm s , b u t  a  s tu d y 5 in  120  p a tie n ts  c o n v e r te d  
h o m  a u ro th io g h ic o s e  to  a u ro th io m a la te  ỉ o u n d  th a t  2 9  
w i th d re w  b o m  th e  la t te r  d ru g  vvithin 12 m o n th s ,  m o stly  
b e c a u s e  o i  la c k  o f e íh c a c y  o r  th e  d e v e lo p m e n t  o f a d v e rse  
eH ects n o t  s e e n  vvith t h e  p re v io u s  d ru g .

G o ld  c o m p o u n d s  h a v e  a lso  b e e n  u se d  in  th e  t r e a tm e n t  of 
ju v e n i le  id io p a th ic  a r th r i t is  (p . 12 .1 ); h o w e v e r ,  t h e  BNFC 
S tates th a t  g o ld  is  n o  lo n g e r  u se d  fo r  th is  in d ic a tio n . (For 
s u g g e s te d  d o se s  in  ju v e n i l e  id io p a th ic  a r th r ir is ,  see  
A d m in is tra t io n  in  C h ild re n , ab o v e .)

G o ld  c o m p o u n d s  m a y  a lso  b e  o f b e n e h t  in  p so ria tic  
a r th r it is  (see  u n d e r  S p o n d y lo a rth ro p a th ie s ,  p . 14 .3 ).

1. Epstein wv, tí aì. Effea of paremeraUy administered gold cherapy on the 
course of adult rheumaroid anhrỉtìs. Ann Ịntcm Med 1991; 114:437-44.

2. Anooymous.Goldiherapyiniheuraaioidarthritís.t4«rf 1991;338:19- 
20 .

3. Klinkhoff AV, Teuíeỉ A. Hovv low a n  you go? Use oí very low dosage oC 
gold In patỉems vviih mucocuraneous reactlons. J Rheumatoỉ 1995; 22: 
1657-9.

4. Clark p. tí tứ . ỉnjectable goỉd ỉor rheumatoỉd arthritíỉ. Avalỉable In The 
Cochrane Database of Systematic Revỉews; Issue 4. Chichester John 
Wiley; 1997 (accessed 13/11/06).

5. van Roon, EN, tí ai. parenteral gold preparations: efftcacy and saíety oỉ 
therapy aher swiiching from aurothỉogiucose to aurothỉomalate. J 
Rỳteumatoì 2005; 32: 1026-30.

Salsalate /BAN, USAN, rlNNI
.NSC-49171; Salicyl Salịcylate; SalỊcylosaíicylic Acid; Salicylsa- 
ticylic Ầcid; Salsalato; Salsạlatũm; Salysal; Sasapyrine; 
Ca/ibcanaT ...
0-{2-Hydroxybenzoyl)salicylic acid.
CmH ,Á=258;2 ■■=;■::■■■
CAS —  552-94-3.
ATC —  N028A06.
ẠTC Vet —  QN02BA06.
ÚNỊI —  V9M0595C9Ị, -

P h a r m a c o p o e ia s .  In  Oàn. a n d  us.
U S P  3 6 : (S a lsa la te ). S to re  in  a ir t ìg h t  c o n ta in e rs .

Uses and Administration
S a lsa la te  is a  sa licy lic  a d d  d e riv a tiv e  t h a t  h a s  analgesic , 
a n tì - in f la m m a to ry ,  a n d  a n tip y re tic  a c tỉo n s  sim ila r  to  th o se  
o f a s p ir in  (see  p .  2 2 .3 ) . I t  is u s e d  ío r  p a in  a n d  íe v e r  a n d  also  
in  in Q a m m a to ry  d iso rd e rs  su c h  as  o s te o a r th r it is  a n d  
r h e u m a to id  a r th r it is .  T h e  u s u a l in ỉtia l o ra l d o s e ^ ío r  ” 
i n ũ a m m a to r y  d iso rd e rs  is  3 g d a ily , g iv en  in  2 <JT 3 d iv id e d  
d o ses  vvith  food ; t h e  u s u a l  m a in te n a n c e  d o se  is 2  to  4  g daily , 
a d ju s te d  a c c ò rd in g  to  re sp o n se .

Adverse Effects, Treaừnent, and Precautions
A s fo r  A sp irin , p .  2 4 .2 .

T h e  u s e  o í  a s p it in  a n d  o th e r  a c e ty la te d  sa licy la tes  is 
g e n e ra l ly  n o t  r e c o m m e n d e d  fo r  c h ild re n  b e c a u se  of th e  risk  
o f R e y e 's  s y n d ro m e , irn le ss  sp e d h c a lly  in d ic a te d . S o m e 
lic e n se d  p r o d u a  in ỉo r m a t io n  e x te n d s  th is  p re c a u tio n  to  
sa lsa la te .

EHects on the gastroinlestinal troct. S aỉsa la te  is a s so d a te d  
w ith  le s s  ỉa e c a l  b lo o d  lo ss  t h a n  a sp ir in  a n d  h a s  b e e n  
re p o r te d  to  c a u se  fe w e r  gas tr ic  les io n s  t h a n  p iro x ic a m .1 
H o w e v e r, sm a ll-b o w e l u ĩc e ra tio n s  w e re  r e p õ r te d  in  a 
p a t ie n t  w h e n  sa ỉsa la te  w a s  a d d e d  to  a  re g im e n  o f  ra n it i-  
d in e  a n d  m e to d o p r a m id e  w h ic h  h a d  b è e n  p r e s a ib e d  fo r 
d u o d e n a l  u lc e r .2

T he  ro o ts  a n d  lea v e s  o f  Sarraamia purpurea (S a rra c en ia c ea e )  
h a v e  b e e n  u se d  in  th e  fo rm  o f a n  a q u e o u s  d istilla te , g iv en  b y  
local i n je a io n ,  fo r n e u ro m u s c u la r  o r  n e u ra lg ic  p a in .  _

Preparatìons
Proprìetary PreparoHons (details a re  given in  Votum e B) 

Single-ingredient Preparalions. Canad.: Sarapin; USA: Sarapin.

Sodium Aurothiomơlate MNNỊ
Aurothiõmalate de. Sodium; Aurotlómalato de sodio; Gold 
Sodium Thlomalate; Naữii aurọthiorĩialas; Natriụmaurothio- 
malat; Natrium-aúrothiòrnalátp Natriumáurotiomalaatti; 
Natriumaurotionnalat; Sodium, aúrothioọnalate de; Sqdium 
Aurothiosuccinate; Sodu aurotiojabtczan; Sodyum Orotiyo- 
malat; HaTpMB AypoTvrowanàT.
C45 —  Ĩ2244-57-4 (anhydrous xNũ); 39377-38-3 (disodium 
monohydrate). ■■■
ATC—  M01C801.
ATCVet— QM01CB0Ì.
UNII —  B4768ZY6GM.

Pharmacopoeias. In  Eur. (see p. v ii) , Jpn, a n d  us.
P h . E u r .  8: (S o d iu m  A u ro th io m a la te ) .  A  m ix tu re  of 
m o n o so d iu m  a n d  d iso d iu m  sa lts  o f  (2 R 5 )-2 '(a u ro s u lp h a -  
n y l)b u ta n e d io ic  a d d .  I t  c o n ta in s  4 4 .5  to  4 6 .0 %  of go ld  a n d
10.8 to  1 1 .8 %  o f so d iu m , c a lc u la te d  w ith  r e íe re n c e  to  th e  
d r ie d  su b s ta n c e . A  fin e , p a le  y e llo w , h y g ro sc o p ic  povvder. 
V ery  so lu b le  in  vvater; p ra c tic a lly  in so lu b le  in  a lc o h o l a n d  in  
d ic h lo ro m e th a n e . A  10 %  s o lu tio n  in  w a te r  h a s  a  pH  of 6 .0  
to  7 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

U S P  36 : (G old  S o d iu m  T h io m a la te ) . A  m ix tu re  of th e  
m o n o so d iu m  a n d  d ỉso d iu m  sa lts  o ỉ  g o ld  th io m a lic  a d d  
[ ( a u r o th io ) s u c c in ic  a d d ]  (C ,H 4A u N a 0 4S =  3 6 8 .1  a n d  
C+H }A uN a20 4S =  390 .1 ) th á t  h a s  a  go ld  c o n te n t  o f 4 4 .8  to  
4 9 .6 % , a n d  4 9 .0  to  5 2 .5 %  c a lc u la te d  o n  th e  d r ie d  a lco h o l- 
fre e  a n d  g ly ce ro l-fre e  m a te ria l.  p H  o f a  10%  s o lu tio n  in  
w a te r  is b e tw e e n  5 .8  a n d  6 .5 . S to re  in  a ir t ig h t  c o n ta in e rs  a t  
a  t e m p e ra tu re  o f  2 5  d eg rees , e x c u rs io n s  p e rm itte d  b e ttv e e n  
15 d eg rees  a n d  30  d e g rees . P r o te d  t e m  lig h t.

AU cross-reíerences reíer to entries in Volume A
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Adverse Eíkcts
R e p o rts  sh o w  a vvỉde r a n g e  fo r  th e  in d d e n c e  o f  a d v e rse  
eữects oi so d iu m  a u ro th io m a la te .  W ith  c a re h il tre a tm e n t  
a b o u t  o n e - th i rd  o f  p a tie n ts  w ill h a v e  a d v e rse  effects; in  
a b o u t  5 %  of p a tìe n ts  th e s e  w ill b e  se v e re  a n d  so m etím es  
ía ta l.

T h e  m o s t c o m m o n  e ííe c ts  in v o lv e  th e  sk in  a n d  m u c o n s  
m e m b ra n e s  w i th  p r u r i tu s  ( a n  e a rly  sig n  o f in to le ra n c e )  a n d  
s to m a títis  (o fte n  w ith  a  m e ta ll ic  ta s te )  b e in g  th e  m o s t 
p r o m in e n t.  R a sh e s  w i th  p r u r i tu s  o f te n  o c c u r a íte r  2 to  6 
ín o n th s  o ! in tr a m u s c u la r  ư e a tm e n t  a n d  m a y  re q u ire  
s to p p in g  th e ra p y . O th e r  re a c tio n s  a ííe c tin g  th e  sk in  a n d  
m u c o u s  m e m b ra n e s  i n d u đ e  e ry th e m a , m ac u lo p a p ti la r  
e ru p tìo n s , e ry th e m a  m u lt ì ío n n e ,  u n ic a r ia ,  eczem a, seb o rr- 
h o e ic  d e rm a titìs , lic h e n o id  e ru p tio n s ,  a lo p e d a , ex ío lia tív e  
d e rm a titis , glossitis, p h a ry n g it is , v ag in itis , p h o to se n s itív ity  
re a c tio n s , a n d  irre v ers ib le  p ig m e n ta t io n  (chrysiasis).

T o x ic  e ííe c ts  o n  th e  b lo o d  i n d u d e  e o s in o p h ilia , 
th ro m b o c y to p e n ia , le u c o p e n ia , a g ra n u lo c y to s is , a n d  ap las- 
tìc  a n a e m ia .

E ffec ts o n  th e  k id n e y s  in d u d e  m ild  t ra n s ie n t  p ro te in u ria  
w h ic h  m a y  Jead  tó  h e a v y  p ro te in u r ia ,  h a e m a tu ria ,  a n d  
n e p h ro s is .

O th e r  e ữ e c ts  r e p o r te d  in c lu d e  p u lm o n a ry  h b ro sis , 
d y sp n o e a , to x ic  h e p a tió s , c h o le s ta tic  ja u n d ic e ,  p e rip h e ra l  
n ẽ ũ rit is ,  e n c e p h a litìs , p sy ch o ses , íev e r , a n d  g a s tto in te s tin a l  
đ iso rd e rs  i n d ũ d in g  e n te ro c o litìs . G o ld  d ep o sits  m ay  o c c u r  in  
th e  e y e s . V a so m o to r  o r  n i tr ìto id  rea c tío n s , w i th  w e a k n e ss , 
ũ u s h in g , p a lp ita t io n s , a n d  sy n c o p e , m a y  o c c u r a fte r  
in je c tìo n  õf s o d iu m  a u ro th io m a la te .  L ocal ir r ita tio n  m a y  
also  fo llo w  in je c tio n .

S o m e tim e s  th e re  is a n  in itia l e x a c e rb a tio n  o f  th e  a r th r it ic  
c o n d it io n .

S o m e  a d v e rse  eH ects o f  g o ld  h a v e  a n  im m u n o g e n ic  
c o m p o n e n t.

R e v ie w s .
1. Tozman ECS. Gottlieb NL. Advene rcactỉons wỉth oral and parenteral 

gold preparatỉons. Med Toxùoỉ 1987; 2ỉ 177-89.
2. van Roõn EN, tì ai. Parenteraỉ gold preparations. Efficacy and saỉety oỉ 

therapy aíter swỉtching bom aurothiogỉucose to aurothỉomaỉate. J 
Rheumatoỉ 2001; 32; 1026-30.

Effects on the biood. B lo o d  d iso rd e rs  s u c h  as eosin o p h ilia , 
le u c o p e n ia , g ra n u lo c y to p e n ia , a n d  th ro m b o c y to p e n ia  
h a v e  o c c u rre d  in  p a tìe n ts  re c e iv in g  g o ld  th e ra p y . E o sin o - 
p h ilia  h a s  b e e n  re p o r te d  to  b e  t h e  m o s t  ử e q u e n t  h a e m a to -  
log ica l a b n o n n a li ty .1 I t h a s  b e e n  e s tim a te d  th a t  th ro m b o -  
c y to p e n ia  d ev e lo p s in  1 to  3 %  of p a tie n ts  rece iv in g  go ld  
sâ lts .2

P a ta l  c o n su m p tio n  c o a g u ỉo p a th y  o c c u rre d  in  4  c h ild ren  
a f te r  t h e  s e co n d  in je d io n  o f so d iu m  a u ro th lo g lu c o se  o r  
s o d iu m  a u ro th io m a la te .ỉ

1. Postcr RT. Eosỉnophilia—a marker oi gold coxiriry. Can J Hữsp Pharm 
1985;85:150-1.

2. Coblyn JS, tì ai. Goỉd-ứiduced thrombocytopenia: a dinỉcal and 
immunogeneùc study of twenty-three patỉents. Arm ỉntemMed 1981; 95: 
178-81.

3. Jacobs JC. t ì  ai. Consumpdon coagulopathy after gold therapy ỉor JRA. J 
Pediatr 1984; Ỉ05: 674-5.

Effeds on the cardiovascular System. V aso m o to r o r  n itr i-  
to id  re a c tio n s  a s s o d a te d  vvỉth g o ld  c o m p o u n d s  a re  u su a lly  
t ra n s ie n t  a n d  se lf-lim itin g  a n d  a ỉth o u g h  th e y  m a y  b e  m ild  
th e r e  h a v e  b e e n  iso la te d  rep o r ts  of a s so d a te d  com plica- 
t io n s  s u c h  as m y o c a rd ia l  in ía rc tio n , s tro k e , ư a n s ie n t  
isc h a e m ic  a ttack , a n d  t ta n s ie n t  m o n o c u la r  v ứ u a l  lo ss.1 
M o st r e a c tio n s  h a v e  b e e n  a s s o d a te d  w ith  so d iu m  a u ro -  
th io m a la te  (a re p o r te d  in d d e n c e  o f  4 .7 % ) b u t  th e y  h a v e  
also  o c c u rre d  w ith  a u ra n o í in  a n d  so d iu m  au ro th io g lu c o se . 
T a c h y p h y la x is  u s u a lly  o cc u rs  to  t h e  rea c tio n s  a n d  m o st 
p a tie n ts  a re  a b le  to  c o n tin u e  t r e a tm e n t  b u t  p a radox ically  
in  s o m e  th e  se v e r i ty  in c re a se s  vvith re p e a te d  doses; 2 .8 %  
of p a t ie n ts  rec e iv in g  so d iu m  a u ro th io m a la te  m ay  re q u ire  a  
c h a n g e  o f t te a tm e n t  d u e  to  r e c u r r e n t  reac tio n s . I t  is 
im p o r ta n t  to  d is t in g u ish  s u c h  re a c tìo n s  f ro m  tru e  a n a p h y -  
iac tic  r e a c tio n s  to  g o ld .1 P a tie n ts  ta k in g  ACE in h ib ito rs  
m a y  b e  a t  in c re a se d  risk  o f  n i tr ito id  re a c tio n s .23 T ra n síe r  
o f t h e  p a tie n t  to  s o d iu m  a u ro th io g lu c o s e  o r  r e d u c tlo n  of 
th e  d o s e  b y  5 0 % , in je c tio n  in  t h e  re c u m b e n t  p o s itio n , a n d  
o b s e rv a tio n  for 2 0  m in u te s  h a v e  b e e n  re c o m m e n d e d  fo r 
th e  n e x t  few  ũ ỹ e c tio n s  a f te r  a  r e a c d o n .2

1. Ho M, PuỉỉarT. Vasomotor reactions vvith gold. Br J Rheumatol 1997; 36: 
154-6.

2. Arthur AB, tì ai. Nitritoỉd reactíons: case reports, revỉew, and 
recommendatỉonỉ for manageraenc. J Rheumatol 2001; 28: 2209-12.

3. Nixon J, Pandc L Gỡỉdr nỉtrỉtoỉd reactỉons and angỉotcrutn-converĩing 
enzyme ỉnhíbitors. RMeumatóỉogy (Oxfơrđ) 2006; 45: 118-19.

EHects on the gasiromtestinal tract. E n te ro c o líd ỉ  d u e  to  
s o d ỉu m  a u ro th io m a la te  h a s  b e e n  re p o r te d 1 a n d  2 7  o th e r  
c ases  a s s o d a te d  w i th  g o ld  th e r a p y  re v ie w e d . F o r  colitis 
a s s o d a te d  vvith o ra l  go ld , se e  a lso  u n d e r  A tư ano& n, 
p . 2 8 .1 .

1. Jackson cw , tí aỉ. Gold induced enterocolỉtỉs. Gut 1986; 27: 452-56.

Effects o n  th e  im m u n e  System . D eta iis  o f  a  p a tíe n t  vvho 
d e v e lo p e d  a n  im m u n e  d eũ c ie n c y  s y n d ro m ẽ  th a t  w a s  
a tt r íb u te d  to  g o ld  th e ra p y  w ith  so d iu m  a u ro th io m a la te .1

1. Haskard DO, Macfarỉane D. Aduỉt acquỉred combined ỉmmune 
deũdency in a patìcrn with rheumatoid arthritis OQ goid. J RSoc Med 
1988; 81: 548-9.

E ffe d s  o n  th e  Id d n e y s . P ro te in u ria  d e v e lo p e d  in  21 
p a tie n ts  w h ile  rece iv ú ig  a  S tan d ard  re g im e n  o f so d iu m  
a u ro th io m a la te .1 T h e  sev erity  o f  th e  p r o te in u t ỉa  v a rie d  
g re a tly  a n d  in  11 it in c re a se d  fo r  4  m o n th s  a f te r  t r e a tm e n t  
w a s  s to p p e d . E ig h t p a tìe n ts  w e re  c o n s id e re d  to  h a v e  
d e v e lo p e d  th e  n e p h ro t ic  sy n d ro m e . T he  m e d ia n  d u ra t io n  
ol p ro te in u r ia  vvas 11 m o n th s ,  re so lv in g  in  a l l  21 p a tíe n ts  
w h e n  t r e a tm e n t  w a s  s to p p ed ; a t  2 4  m o n th s  3 p a tíe n ts  still 
h a d  p ro te in u r ia  a n d  i t  w a s  n o t  u n t i l  39  m o n th ỉ  th a t  a lỉ 
w e re  f re e  o f t h e  c o n d itio n . R e n a l b io p sy  in d ic a te d  se v era l 
ty p e s  o f  k id n e y  d am ag e .

S ee  u n d e r  A u ra n o E n  (p. 2 8 .1 ) fo r  a  c o m p a ra tiv e  
i n d d e n c e  o f p ro te in u r ia  in  p a tie n ts  r e c e iv in g  s o d iu m  
a u ro th io m a la te  o r  au ran o & n .

1. HaU CLatíal The na cu ral couise of goỉđ nephropathy: long term study oỉ 
21 patíents. BMJ 1987; 295:745-8?

Effects o n  th e  lu n g s. 'G o ld  lu n g ' is t h e  te r m  u se d  to  
d esc rib e  sy m p to m s o f  d y sp n o e a  o n  e x e rt io n , w e a k n e ss , 
d ry  c o u g h , a n d  m ala ise  th a t  a re  s c e n  r a re ly  in  p a tìe n ts  o n  
go ld  t r e a tm e n t .1 S u c h  sy m p to m s usuạD y  d e v e lo p  so m e  
w e e k s  o r  m o n th s  a í te r  s ta r tin g  go ld  ữ e a tm e n t  a n d  a re  
a s s o d a te d  w ith  c u m u la tiv e  doses o í  s e v era l h u n d r e d  m illi-  
g ram s  a lth o u g h , v e ry  rare ly , t h e y  h a v e  b e e n  s e e n  w ìth  
c u m u la tiv e  doses  o f less t h a n  100 m g .2 P u lm o n a r y  in su ffi-  
d e n c y  m a y  e v e n tu a lly  d ev e lo p  a n d  th e re  h a v e  b e e n  occa- 
s io n a l ỉa ta litìe s .3 T he  p u lm o n a ry  les io n s u s u a lly  su b sid e  
o n  s to p p in g  o f  g o ld  th e ra p y , a lth o u g h  p e rs is te n t  sy m p to m s  
h a v e  b ẽ e n  rep o r te d .

N o n b a a e r ia l  th ro m b o tic  en d o c ard itis  a s s o d a te d  w ith  
g o ld -in d u c e d  p u lm o n a ry  d isease  h a s  also  b e e n  re p o r te d .4 
T h is w a s  c o n s id e red  to  b e  a  m a n iíe s ta tio n  o f  g o ld -in d u c e d  
im m u n e  c o m p le x  d e p o sitío n .

ỉ. Sinha K  tì ai. Gold-índuceđ pneumonidsỉ compuicd tomography 
Andỉngs in a patìent wỉth rheumatoid arthritỉs. Rheumatology (OxỊòrấ) 
2001:40: 712-14.

2. Hafẹjee A, Burke MJ. Acute pQeumonỉtỉs stardng 2 hours aíter 
intramuscular gold adminisơatíon ỉn a patỉent ivith rheumatoid 
arthrỉtis. Am Rheum Dử 2004; 63: 1525-6.

3. Sỡỉer MJ, tí  ai. ĩaiãl gdd-ỉnduced pnemnonitíi Rheumatol Iní2003; 23; 
207-10.

4. Kolỉeỉ MH, tì ai. Nonbacterỉaỉ thrombotíc endocarditis assodated vrith 
gold induced pulmonary dỉsease. Am Intem Mid 1988; 108: 903-4.

E ffects o n  th e  n a ils . A  3 4 -y ea r-o ld  vvom an  w i th  se v ere  
rh e u m a to id  a r th r it ís  rec e iv in g  in tra m u s c u la r  g o ld  d e v e l-  
o p e d  y e llo w  th ic k e n e d  to en a ils  a n d  E n g e m a ils  a í t e r  2 
y e a rs  o f  ơ e a tm e n L 1 A lth o u g h  th e r e  w a s  so m e  im p ro v e -  
m e n t  in  n a ỉl  g ro w th  o n  s to p p in g  ư e a tm e n t ,  so m e  lig h t 
y e llo w  d isc o lo ra d o n  in  a ll 2 0  n a ils  p e rs is te d .

1. Roest MAB, Ramavel R. YeIỉow naỉỉs assodated with gold therapy ỉor 
rheumatoid archritỉỉ. BrJ Dermatoỉ 2001; 145:855-6.

Effects o n  th e  n e rv o u s  System* N e u ro lo g ica l co m p lica tìo n s  
vvith g o ld  sa lts  a re  in f re q u e n t  b u t  m a y  in d u d e  p e r íp h e ra l  
n e u ro p a ứ iy ,  G u iU aỉn -B arré  s y n d ro m e , m y o k y m ia  
(re p e a te d  ín v o lu n ta ry  c o n tra c tio n s  o£ m u sc le  f ib re ), a n d  
e n c e p h a lo p a th y . S o m c rc p o r ts 1’6 a re  g iv e n  b e lo w .

1. Dỉdc DJ. Raman D.The Guillain-Barre syndrome foỉỉowỉnggold chenpy. 
Scand J Rkeumataỉ 1982; 11; 119-20.

2. Schlumpí u, ữ al. Neurologỉc coraplicarions ỉnduced by gold treatment. 
ArtMritis Rheum 1983; 26: 825-31.

3. Cerinic MM, ttal. Goỉđ polyneuropathy in juvenỉỉe rheumatoid anhiitỉs. 
BMJ 1985; 290: Ỉ042.

4. Cohen Mr rtaỉ. Acute disseminated encephalomyeUtỉs as a compUcatìon 
of ưeatment wỉth gold. BMJ ỉ 985; 290: 1179-80.

5. Dubovvtư MN, tì ai. Gold-induced neuroencephalopathy responding to 
dỉmercaproỉ. Lanctì 1991; 337: 850-1.

6. Garrido JA tì al. Mioquimias indưddas por saỉes de oro. Neurologia ỉ 99 5; 
10: 235-7.

Effects o n  th e  slcin. C hrysiasis is a  d is tin c tiv e  p ig m e n u ú o n  
th a t  d e v e lo p s  in  l ig h t-e x p o se d  sk in  o f p a tie n ts  rec e iv in g  
p a re n te ia l  g o ld  salts. I n  a  s tu d y 1 o f 31 p a tíe n ts  w i th  c h ry -  
siasis w h o  w e re  re c e iv in g  in tra m u s c u ỉa r  so d iu m  a u ro th io -  
m a la te  ỉo r  rh e u m a to id  a rth r ìtis , i t  w a s  n o te d  th a t  v isib le 
c h a n g e s  d e v e lo p e d  a b o v e  a  th re s h o ld  e q u iv a le n t  to  
2 0 m g /k g  g o ld  c o n te n t. T h e  se v e r i ty  o f t h e  p ig m e n ta t io n  
d e p e n d e d  u p o n  c u m u la tiv e  dose . Focal a g g re g a tes  o f  go ld  
a re  d e p o s ite d  in  th e  r e t ic u la r  a n d  p a p illa ry  d e rm is  w i th  n o  
o b v io u s  in c re a se  in  m e la n in .  T h e  p ig m e n ta t io n  is  p e rm a -  
n e n t  b u t  b e n ig n , a lth o u g h  th e  c o sm etic  e ỉíe c ts  m a y  c a u se  
so m e  p a tie n ts  d istress . P re v e n tio n  o f  d ư y s ia s is  is  d iíũ c u lt  
b u t  a v o id a n c e  o f e x p o su re  to  su n ỉig h t m a y  b e  h e lp íu l .

F o r  r e íe re n c e  to  p e m p h ig u s  a s so d a te d  w i th  g o ld  th e ra p y , 
se e  P e m p h ig u s  u n d e r  U ses, p . 130 .3 .

1. Smỉth RW, tì aL Chrysiasis revisỉted: a dỉnỉcaỉ and pathologỉcal stuđy. Br 
J Dermatoi 1995; 133: 671-8.

H y p e rse n sitiv ity . M a n y  ad v e rse  eH ects a s s o d a te d  v rith  
g o ld  t r e a tm e n t  h a v e  a n  im m u n o lo g ic a l basis. P a t ie n t ỉ  w ith  
c o n ta c t  a lle rg y  to  go ld  m a y  sh o w  a  f la re -u p , a s so d a te d  
w ith  c y to k in e  re le a se , w h e n  g iv e n  so d iu m  a u ro th io m a la te

in tra m u sc u la r ly .1 S m all amounts of n ick e l h a v e  b e e n  
d e te c te d  in  so d iu m  a u ro th io m a la te  in je c tio n 2 a n d  in  sod - 
iu m  a u ro th io g lu c o se  in je c tìo n 3 a n d  it h a s  b e ẹ n  su g g e ste d  
th a t  go ld  th e ra p y  m a y  a lso  e x a c e ib a te  o r  in d u c e  h y p e r-  
sensitìv iry  to  n ic k e l .2'4 In  so m e p a tie n ts  c o n ta d  a lle rg y  to  
go ld  h a s  b e e n  c o rre la te d  to  th e  p rese n c e  o f d e n ta l  go ld  
a llo y s .5

A naphy lax is  m a y  o c c u r occasionally4 b u t  v a s o m o to r  o r  
n itr ito id  re a c tio n s  (see  EH ects o n  th e  C a rd io v a sc u la r  
System , above) m a y  p ro d u c e  s im ilar sy m p to m s.

1. Môỉler H, tì ai. The flare-up reactỉons aíter systemỉc provocation in 
conua aỉỉergy to nỉckel and goỉd. Cottíađ Dematừã 1999; 40:200-4.

2. Choy EHS, a  a i  Nỉckel mntamỉnatỉon oỉ goỉd salts: Unk with gold* 
induced skin rash. Br J Rheumatol 1997; 36:1054-8.

3. Wỉjnands MJH, tí a i  Chiysotherapy provoỉdng exacerbatìon of contact 
hypersendtíviry to nỉckeL Lanctí 1990; 335: 867-8.

4. Fulton RA tì ai. Another hazard oỉ gdd therapy? Am Rheum Dừ 1982; 
41: 100-1.

5. Ahlgren c, tí al. Contact alỉergy to golđ is conelated to đentaỉ gold. Aữa 
Dem Venereol 2002; 82:41-4.

6. Neustađt DH. Another anaphylactíc reacdon aher gold (aurothỉoroalate) 
injecdon. J Rheumatol 1995; 22:190.

Overdosage. A  p a tie n t  w h o  rece iv ed  a to ta l  d o se  o f 
6 0 0  m g  of a u ro tiõ p ro l  in tx am u scu la rly , of w h ic h  4 0 0  m g  
w a s  g iv en  in  le ss  t h a n  a  w eek , d e v e ỉo p e d  c h o le s ta tic  
h e p a to to x id ty  w i th  ch o la n g itis .1 T his e v o lv e d  in to  d u c to -  
p e n ia  resu ltín g  in  ch o le s tas is  s till p re s e n t 15 m o n th s  la te r.

1. Basser c, ít ữì. Prolonged cholcstasis and đuctopcnỉa followtng golđ salt 
therapy. U m  ữtt 2003; 23: 89-93.

Pancreatitis. I t  w a s  su g g e ste d  th a t  p a n c re a ti t is  r e p o r te d  in  
a  w o m a n  rec e iv in g  go ld  in je c tio n s  a n d  in  a  w o m a n  o n  
o ra l  go ld  th e ra p y  m a y  h a v e  b e e n  d u e  to  a  h y p e rse n s it iv ity  
re a c t ìo n .1

1. Hisemann AD, el ai Panaẹatíds and gold treatment of rhcumatoid 
arthciUỉ. Am Intim U ti  19S9:111: 860-1.

Treatment of Adverse Effects
T h e  t re a tm e n t o f  t h e  ạd v e rse  eữ ects  o f go ld  is u s u a lly  
sy m p to m a tíc  a n d  m o s t  e â e c ts  reso lve  w h e n  go ld  th e r a p y  is 
s to p p e d . In  s e v e re  cases a  c h e la to r  su c h  as  d im e rc a p ro l 
(p . 1549.3) m a y  b e  u se d .

Precautìons
G old  th e ra p y  is c o n ơ a - in d ic a te d  in  ex ío lia tiv e  d e rm a títis , 
SLE, n e ơ o t ìs in g  e n te ro c o li tis , a n d  p u lm o n a ry  S b ro sis . I t  
s h o u ld  b e  u se d  w i th  c a u tio n  in  th e  e ld e rly  a n d  in  r e n a ỉ  o r  
h e p a d c  im p a irm e n t;  u se  is c o n tra - in d ic a te d  u  r e n a l  o r  
h e p a tic  d iso rd ers  a re  s ev ere . P a tie n ts  w i th  a  h is to ry  of 
h aem a to lo g ic a l d iso rd e rs  o r  w h o  h a v e  p rev io u s ly  s h o w n  
to x id ty  to  h e a v y  m e ta ls  sh o u ld  n o t  b e  g iv en  g o ld  sa lts , n o r  
s h o u ld  a n y ^ ẽ v e re ly  d e b íl i ta te d  p a tíe n t.

^  I r" is  rẽc o m m e n d e d  th a t  d iãb e te s  m eU itus a n d  h e a r t  
ía i lu re  sh o u ld  b e  a d e q u a te ly  c o n ơ o lle d  in  a n y  p a t ie n t  
b e ío re  gold is g iv e n . P a tie n ts  w ith  a  h is to ry  o f u r tic a r ia , 
ec ze m a , o r  co litís  s h o u ld  b e  ư e a te d  w ith  c a u tio n . P a tie n ts  
w i th  a  p o o r  su lío x id a tio n  s ta tu s  m ay  b e  m o re  su sce p tib le  to  
a d v e rse  e ã e c ts  o f so d iu m  a u ro th io m a la te .

U se o f go ld  c o m p o u n d s  w ith  o th e r  th e ra p y  c a p a b le  o ỉ  
i n d u d n g  b lo o d  d iso rd e rs  sh o ụ ld  b e  u n đ e r ta k e n  w i th  
c a u tio n , ư  a t  all.

B ecau se  o f t h e  risk  o f v a so m o to r  r e a ơ io n s ,  p a tíe n ts  
s h o u ld  rem a in  re c u m b ẹ n t  fo r  a b o u t 10 m in u te s  a f te r  e a c h  
in je c tio n .

U rin e  sh o u ld  b e  te s te d  fo r  a lb u m in  b e to re  e a ch  in je c tio n  
a n d  a full b lo o d  c o u n t  c a rr ie d  o u t. P a tìe n ts  rec e iv in g  go ld  
c o m p o u n d s  e ith e r  o ra lly  o r  p a re n te ra lly  sh o u ld  b e  iv a m e d  
to  r e p o r t  th e  a p p e a ra n c e  o f  so re  th ro a t  o r  to n g u e , m e ta lỉ ic  
ta s te , p ru ritu s , r a sh , b u c c al u lce ra tio n , e asy  b ru is in g , 
p u rp u ra , ep istax is, b lee d in g  gum s. u n e x p la in e d  b lee d in g , 
m e n o rrh ag ia , p y re x ia , in d ig estío n , d ia rrh o ea , o r  u n e x -  
p la in e d  m ala ise . T h e  d e v e lo p m e n t of b re a th le s sn e ss  o r  
c o u g h  sh o u ld  a lso  b e  rep o r te d . Effects su c h  as  e o s in o p h ilia , 
p ro te in u ria , p ru r i tu s ,  a n d  ra sh  arising  d u r in g  gold  t r e a tm e n t  
s h o u ld  be allovved to  reso lv e  b e ío re  th e ra p y  is c o n tin u e d .

L icensed  p ro d u c t  inẾ orm ation  re c o m m e n d s  th a t  a n n u a l  
c h e s t  X -rays s h o u ld  b e  c a rr ie d  o u t.

Breast (eeding. T h e  las t av a ilab le  g u id an c e  b o m  th e  
A m e ric a n  A c a d e m y  o f  P ed iatrics co n s id e red  th a t  g o ld  c o m - 
p o u n d s  a re  u s u a lly  c o m p a tib le  w ith  b re a s t  íe e d in g .1

G old  h as  b e e n  d e te c te d  in  b re a s t  m ilk 2-4 a n d  fo u n d  
b o u n d  to  th e  r e d  b lo o d  cells o f  b rea s t-íe d  b ab ie s .2-3 I n  a  
rep o rt*  of a  b re a s t-fe d  i n ỉa n t  i t  w as c a lc u ỉa te d  t h a t  th e  
w e ig h t-a d ju s te d  d o se  o f  go ld  rec e iv ed  b y  th e  i n ỉa n t  
e x c e e d e d  th a t  r e c e iv e d  b y  th e  m o th e r  a l th o ũ g h  th e  i n ỉa n t  
sh o w e d  n o  ill-e f ỉec ts  d u r in g  100 days o f b re a s t  íe e d in g  a n d  
d e v e lo p e d  n o rm a lly  th e re a ỉte r .  N o n e th e less , b e c au se  ọ f  th e  
re la tiv ẽ ly  h ig h  e x p o s iư e  i t  w a s  re c o m m e n d e d  th a t  b re a s t -  
fèd  in ía n ts  s h o u ld  b e  d o s e ly  m o n ito re d .

1. American Academy of Pedỉaỉrics. The transíer oỉ drugs and oiher 
Chemicals inco human mỉỉk. Pt£atíia 2001; 108:776-89. [Retired May 
2010] Correctỉon. ibid; 1029. Aỉso available ac bttp://aappoỉỉcy. 
aappubỉỉcatỉons.org/cgỉ/contenưỉu]ĩ/peđỉatrỉa%3bl08/3r776 (accessed 
13/11/06)

The Symbol t  denotes a preparation no longer actively marketed
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2. Bỉau SP. Metabolỉsm of goỉd during lactation. Artkrừừ ĩheum 1973; 16: 
777-«.

3. Necds CJ, Brooks PM. Antírheumatỉc medícaõon during lacution. Br J Rhtumatữl 1985; Mỉ 291-7.
4. Bennert PN, tí ai. Use of sodiura aurothiomaỉate during lactation. Br J cũn Phđrmacol 1990; 29:777-9.

Porphyria. T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria . c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s ih e s  s o d iu m  a u ro th io -  
m a la te  as  p o ssib ly  p o ip h y r in o g e n íc  i t  s h o u ld  b e  u se d  o n ly  
w h e n  n o  s a ỉe r  a l t e m a t ỉv e  i ỉ  a v a ila b le  a n d  p r e c a u tio n s  
s h o u ld  b e  c o n s id e re d  in  v u ln e r a b le  p a t ie n ts .1

1. The Dnig Daubue (or Acute Porphyii*. Available IU http://www. 
drugs-porphyria.org (accessed 20/07/11)

Pregnancy. B a se d  o n  e v id e n c e  f ro m  anừnal s tu d ie s  a n d  a 
r e p o r t1 o f  m a l ío rm a ú o n  in  a c h ild  b o m  to  a w o m a n  ư e a -  
te d  w ith  so d iu m  a u ro th io m a la te  i t  h a s  b e e n  su g g e ste d  th a t  
go ld  m ig h t  p o ss ib ly  h a v e  te ra to g e n ic  e ffec ts. In d e e d , 
lic e n se d  p r o d u a  in ío rm a t io n  a d v ise s  t h a t  s o d iu m  a u ro -  
th io m a la te  s h o u ld  b e  a v o id e d  d u r in g  p re g n a n c y . H o w ev er, 
o th e r s 2 c o n s id e r  t h a t  g o ld  m a y  b e  a  s u ita b le  ư e a tm e m  
o p t ío n  in  w o m e n  p la n n in g  a p re g n a n c y . O v e r  a  1 4 -y ea r  
p e rio d , 2 0  p r e g n a n t ie s  in  14  w o m e n  ta k in g  g o ld  w e re  ío l- 
lo w e d  in  a n  a r th r i t is  c e n tre ;  5 m isc a rr ia g e s  a n d  16 h e a lth y  
b a b ie s  in d u d in g  o n e  se t o f tw in s  w e r e  n o te d . T h e  m a jo r ity  
o f  vvo m en  s to p p e d  th e i r  go ld  t r e a tm e n t  o n  d isc o v e rin g  
th e y  w e re  p r e g n a n t  a l th o u g h  4  c o n t in u e d  th e i r  t re a tm e n t  
th ro u g h o u t .  T h e  a u th o r s  o ỉ  th is  r e p o r t  a lso  p o in te d  o u t  
t h a t  p u b lis h e d  l i te ra tu re  su p p o r te d  th e  u s e  ol go ld  in  p re g -  
n a n t  vvom en.

1. Rogers JG, tí aỉ. Posáblc teratogenic eHects oỉ gold. Aust paediatr J 1980; 
16: 194-5.

2. Aimanouqi M, tí ai. Gold therapy in women planning pregnancy: 
outcomes in one center. J Rheumaíol 2007; 34:1827-31.

Interađions
T h e re  is a n  in c re a se đ  risk  o f  t o x iá ty  vvhen  go ld  c o m p o u n d s  
a re  g ìv e n  w i th  o th e r  n e p h r o to x ic ,  h e p a to to x ic ,  o r  
m y e lo su p p re s s iv e  d ru g s. U se o f  g o ld  c o m p o u n d s  vvith 
p e n ỉd l la m in e  m a y  in c re a se  th e  r isk  o í  h a e m a to lo g ic  o r  r s n a l  ̂  
a d v e rse  re a c tio n s .

ACE inhĩbHors. F o r  a po ssib le  in c re a se d  r isk  o ỉ  n itr ìto id  
re a c tio n s  w h e n  go ld  c o m p o u n d s  a re  g iv e n  to  p a tie n ts  ta k -  
in g  A C E in h ib ito rs , see  E ữ ects  o n  th e  C a rd io v a sc u la r  Sys­
te m , p .  131 .1 .

PenidSamine. F o r  a d iscu ss io n  o n  th e  eH ects o l  p re v io u s  
th e r a p y  w ith  g o ld  sa lts  a ííe c tin g  p e n id l la m in e  to x id ty ,  see  
p . 1570 .2 .

Pharmacokinetics
S o d iu m  a u ro th io m a la te  is a b so rb e d  re a d i ly  a f te r  in tra m u s -  
c u la r  ũ ỹ e c tio n  a n d  85  to  9 5 %  b ẽ c o m e s  b o u n d  to  p lasm a  
p ro te in s .  W ith  d o ses  o f  5 0 m g  w e e k ly  a  s te a d y -s ta te  s e ru m  
c o n c e n tra t io n  o f  go ld  o f a b o u t  3 to  5 m ic ro g ra m s /m l.  occu rs  
in  5 to  8  vveeks. I t  is  w id e ly  d is tr ìb u te d  to  b o d y  tis su e s  a n d  
ũ u id s , i n d u d in g  s y n o v ia l  ũ u id . a n d  a c c u m u la te s  in  th e  
b o d y .

T h e  s e ru m  h a lỉ - lữ e  o f go ld  is a b o u t  5 to  6  d a y s  b u t  th is  
in c re a se s  a f te r  su ccessiv e  doses  a n d  a í te r  a  c o u rse  o ỉ  
t r e a tm e n t ,  g o ld  m a y  b e  fo u n d  Ũ1  th e  u r in e  fo r  u p  to  1 y e a r  o t  
m o re  o w in g  to  its  p re s e n c e  in  d e e p  b o d y  c o m p a r tm e n ts . 
S o d iu m  a u ro th io m a la te  is  m a in ly  e x c re te d  in  t h e  u r in e ,  
vvith sm a lle r  a m o u n ts  in  t h e  faeces.

G o ld  h a s  b e e n  d e te c te d  in  t h e  f e tu s  w h e n  so d iu m  
a u ro th io m a la te  w a s  g iv e n  to  th e  m o th e r .  G o ld  is d is tr ib u te d  
in to  b re a s t  m ilk .

R e v ie w s .
1. Bỉodca KLN, tí aỉ. Clinỉcal phannacokỉnetỉcs oỉ oraỉ and ỉxýectable goỉd 

cotnpounds. ơin Pharmacoìànet 1986; 11: 133-43.
2. Tetc SE- Clỉnỉcaỉ-phannacokỉnetics oỉ slow-acting antirheumaiỉc đrugs. ơin Phầrmaeotínâ 1993; 25: 392-407.

Preparatíons
Proprietory Prepa ro lioru (details are g iven  in  V olum e B)

Single-tngredient Preparatíons. Austral.: M yocrisin; CantuL: 
Myochrysine,- Ci.: T auredon; Denm.: M yocris in t; Fin.: 
M yocrisin; Ger.: T auredon; Gr.: M iocrìn; T auredon; India: Aur- 
ocris; IrL: M yocrisin t; Neữu: T auredon; NZ: M y o a is in ; Port.: 
T auredon; Singapore: M iocrin; Spain: M io crin t; Swed.: 
M yocrisin; Switz.: T auredon; Thai.: M yocrisin; UK: M yoa is in ; ukr.: T auredon (TaypeaoH)t; USA: A n ro la te t; M yochrysinef.

pborm ocopoeial Propartrtxxis
BP 2014: Sodium  A uro th iom ala te  Injection;
U SP 36: Gold Sodium  T hiom alate In jec tion .

Sodium Aurotiosultate (riNNì 
Aurotiosulíate de Sodium," Aurotiosulíato de sodio; Gold 
Sodium Thiosulphate; Naữli Aurotịosultas; Natrii Áurotiosul- 
phas; Natriumaurotiosulíaatti; Natriumaurotiosulfat' Sodium

‘A ,u ro th ipsu lphatẹ ; :.S p d iu m  í. D ith iosu [fa toau ra te ;: ,HaTp,Mfl 
AypoTMocynbộaT. .
NajAŨ(S2Ó j)i,2H 20=526.2 ,
CAS —  10233-88-2 (anhydrous ỉodium aurotịosulíate); 10210- 
.36-3 (sodìum aurotìosulfate.dihydrate). , ..
AK — M01CB02.
ATC Vet — , QM0ỈCB02. , ...... . „ .
UNII —  CKS1YQ9WU'. (sodium aurôtiosuiíate dihydrate);. 
6GKU52ZOÕ (ánbydròuỊ, sọdiúm aurotiosutíate).

ProỉịỊẹ
S o d iu m  a u ro tio su U a te  h a s  a  g o ld  c o n te n t  o f a b o u t  3 7 % . I t 
h a s  s im ila r  a c tio n s  a n d  u se s  to  th o se  o f  s o d iu m  a u ro th io -  
m a la te  (p . 130 .2 ). I t  is g iv e n  b y  in tr a m u s c u la r  in je a io n  for 
th e  t r e a tm e n t  o f r h e u m a to id  a n h r iú s  (p . 13.2) in  a  u su a l  
dose o f 56.1 m g  e v e ry  5 to  7  d ay s.

Preparatíons
Proprietary Preparations (details a re  given in V olum e B)

ỉingle-ingredĩenl Preparatioru. Arg.: Crytion; Chile: C ry tio ro t; 
Ital.: FosfocrisoIo.

Sodium Gentỉsate iriNNi
Gentisate de Scxáium; Gentisato de sodio; Gentisato Sodico;
Naơìi Gentisas; Hafpiw reHTM3aĩ.
Sodium 2^-dihydroxybenzoate dihydrate. 
C7H5Na0 4 2̂ H20 =2 V2 .r
G4S —  49Ọ-79-9 (genịisk aơd); 4955-90-2 (apiiydrous sodium 
gentiỉơte).
UNII —  DX2PUDSH82 (anhydrous sodium gentlsate); 
Y7SS7SSFI3 (sodium gentisate hydrote).

P h a rm a c o p o e ia s .  I n  Fr.
Profịlẹ
S o d iu m  g e n tis a te  h a s  b e e n  u s e d  as  a n  a n a lg e s ic  ỉn  th e  
tx e a tm e n t o f m u sc u lo sk e le ta l  a n d  jo in t  d iso rd e rs . I t  is a lso  
used  a s  a  p rese rv a tiv e .

Sodium Salicylate
Naữii salicylas; Natrio salicilatas; Naữiumsalicylat; Natriumsa- 
lisylaatti; Náừium-szalidlát; Sallcilato sódico; Salicyian sodný; 
Sodium,;. salicylate de; Sodu salicylan; Sodỵum Salisilati': 
CannụvmaT HaTpnn. ; '
Sodium 2-hydroxybenzoate.
C7H5N ạ03=Í60.1
C AS-Ú-21-7.
ATC —  N02BA04. :■
ATC Vet —  QN02BA04.
UNII —  WIQ1H85SYP.

P tra r tn a c o p o e ia s . I n  Eur. (see  p . v ii), Int., Jpn, us, a n d  Víet. 
P h . E u r .  8 : (S o d iu m  S a licy la te ). C o lo u rle ss  sm all c ry sta ls  o r  
sh in y  Đ akes, o r  w h i te  o r  a lm o s t vvhite, c ry s ta ll in e  p o w d e r . 
P reely  s o lu b le  in  vvaten  s p a rin g ly  so lu b le  in  a lc o h o l. S to re  Ũ1 

a ứ ó g h t  c o n ta in e rs . P ro te c t h o m  lig h t.

U S P  3 6 : (S o d iu m  S a ỉicy la te ). A m o tp h o u s  o r  m ic r o a y s ta l-  
line  p o w d e r  o r  scales. I t  is c o lo u rless  o r  h a s  n o t  m o re  t h a n  a 
fa in t p in k  tứ ig e . I t  is o d o u rle s s  o r  h a s  a  f a in t  c h a ra a e r i s t i c  
o d o u r. A  h e s h ly  m a d e  10 %  s o lu t ìo n  in  vvater is  n e u tr a ỉ  o r  
a d d  to  lỉtm u s . F re e ly  (an d  s lo w ly ) so lu b le  in  w a te r  a n d  in  
g ly ce ro k  v e ry  so lu b le  in  b o ilỉn g  w a te r  a n d  in  b o ilin g  a ỉco h o l; 
s low ly  so lu b le  in  a lc o h o l. P ro te c t  h o m  lig h t.

Uses and Administration
S o d iu m  sa licy la te  is a  sa licy lic  a d d  d e riv a tiv e  t h a t  h a s  
ana lg esic , a n tì- in O a m m a to ry , a n d  a n típ y re t ic a c t io n s  s im ila r  
to  th o s e  o f  a sp ir in  (p . 2 2 .3 ) .  S o d iu m  sa licy ỉa te  1 g is 
e q u iv a le n t  to  a b o u t  1.1 g  o f  a sp ir in . I t  is u se d  in  th e  
ữ e a tm e n t  of p a ln , íe v e r , a n d  in  r h e u m a tìc  d iso rd e rs  su  c h  as 
o s te o a r th r it is  a n d  rh e u m a to id  a r th r it is .  T h e  u s u a l o ra l d o se  
o f so d iu m  sa licy la te  fo r p a in  o r  íe v e r  i ỉ  3 2 5  to  6 5 0  m g  e v e ry  
fo u r  h o u r s  a s  r e q u ire d .  T h e  o ra l  d o se  fo r  ĩh e u m a tic  
d iso rd e rs  is 3 .6  to  5 .4  g d a ily  in  d iv id e d  doses. S o d iu m  
sa ỉicy ỉa te  h a s  a lso  b e e n  u s e d  in  t h e  sy m p to m a tic  t r e a tm e n t  
o f r h e u m a ú c  fe v e r  b u t  its  h ig h  s o d iu m  c o n te n t  m a y  c a u se  
p ro b le m s in  p a tie n ts  vvith c a rd ia c  co m p lica tio n s .

S o d iu m  sa licy la te  h a s  a lso  b e e n  g iv e n  b y  in tra v e n o u s  
in fu s io n  a n d  top ica lly .

Adverse Effects, Treatment, and Precautions
As for A sp irin , p . 2 4 .2 .

A lth o u g h  s o d iu m  sa lic y la te  h a s  b e e n  u se d  in  th e  
t r e a tm e n t  o f  r h e u m a tic  le v e r , i ts  h ig h  s o d iu m  c o n te n t  m a y  
c a u se  p ro b le m s  in  p a tie n ts  vvith  ca rd ia c  c o m p lica tio n s .

T h e  u s e  of a sp ir in  a n d  o th e r  a c e ty la te d  sa licy la tes  is 
g e n e ra lly  n o t  r e c o m m e n d e d  fo r  c h ild re n  b e c a u s e  o f  th e  risk

o f R e y e 's  s y n d ro m e . u n le s s  sp ecih ca lly  in d ic a te d . S om e 
lic e n sed  p r o d u c t  in ío rm a t io n  e x te n d s  th is  p r e c a u t io n  to  
so d iu m  sa licy la te .

Effeds on the eyes. R e tin a l  h a e m o r rh a g e s  w e re  re p o r te d  
in  a  6 0 -y e a r-o ld  w o m a n  ta k m g  o ra l  s o d iu m  sa licy la te  6 g  
d a ily  fo r  2  m o n th s  a n d  in  a  1 0 -y ea r-o ld  g irl ta k in g  o ral 
s o d lu m  sa lic y la te  4 g  d a ily  fo r  4 0  d a y s .1 I n  b o th  cases th e  
h a e m o r rh a g e s  g ra d u a l ly  re so lv e d  a f te r  th e  t r e a tm e n t  w a s  
s to p p e d .

ỉ. Mortada A, Abboud L Rctỉnal haemoưhages after prolonged use oỉ 
Ịếlỉcylates. Br J Ophihũỉmoỉ 1973; 57: 199-200.

Interactìons
F o r  in te ra c tio n s  a s s o d a te d  w ith  sa licy la tes, see  A sp irin , 
p . 26 .3 .

Preparations
P ropneta ty  Preparotíons (details are given in V olum e B)

Single-ingredient Preparations. Canad.: D oddst; Salyect; Turk.: 
Enter-Sal; UK: Jackson 's Pain  & Fever; USA: Avosil.

Muhi-ingredien) Preparations. Braz.: A Saude da M ulber; A 
Saude da M ulher; Canad.: Form ule L2; Plaxỷ; Chile. Eucerin 
sh am p o o  A nticaspat; E ucerin  sh am p o o  para el T ra tam ien to  de 
la Caspa; Pectokast; F r.: B rulex; Hong Kong: Gly Thym ol; Gly- 
cerine Thym ol CoT: Irl: TCP: Mon.: G lyco-Thym ollne; S.Afr.: 
C olphen t; D oans B ackache Pillst; I lv ico t; TCPf: UK: A ntiseptic 
M outhw ash; D oans B ackache Pills; TCP; TCP; USA: Cystex; 
Scot-Tussin Origmal 5-A ction; Tussirex.

Homoeopolhic Preparations. Canaã.: U ra rth o n e t; Fr.: E uphor- 
b ium  Com plexe No 88; U rarthone.

Phormocopoeiol Preporations
U SP 36: Sodỉum  Salicylate Tablets.

Sufentanil (BAN, riNNi ®
R-30730; Suíẹntaniili; Suíentanilis; Suíẻntanito; Suíentanilum; 
Szufentanil; CyộeHTaHnn.
N-(4-(Methoxymethyl)-1-[2-(2-thienyl)ethyO-4-piperidyl]pro-
pionanilide.
C22H30N2O2S=386£
CAS —  56030-54-7.
ATC —  N01AH03.
ẠĨC v& —  QN01AH03.
UNII —  AFE2YW0IIZ ; '

P h arm ocop oe ias. In Eur. (see  p. v ii).

P h . E u r .  8; (S u fe n ta n il) .  A  w h i te  o r  a lm o s t vvhite  p o w d e r . 
Piractically ú iso lu b le  in  v v a ten  h e e ly  so lu b le  in  a lc o h o l a n d  
in  m e th y l a lc o h o l. P ro te c t  h o m  lig h t.

Sufentanil Citrate ỊBANM, USAN, riNNMi ®
Citrato de sufentanilo; R-3380Ò; Sufentan iil is itraatti; Suíenta- 
nil cĩtrát; Sưíentanll, Citrate dè; Sufentanil Sitrat; Suíentanild- 
trat; Suíentanili citras; Suíentanilio citratas; Sufentánilo, 
citrato de; Szufentanil-citrát; CyộeHTaHnna UriTpaT. 
AH4-(Methoxymethyl)-1-[2-(2-thienyl)ethyl]-4-piperídyl}pto- 
plonanilide citrate.
C22H3oN20 2S,Q H 807= 5 7 8 .7  ■
Ơ6 —60561-17-3.
ẠTC —  N01AH03.
ATC Vet — QN01AH03.
UNIỊ — S9ZFX8403R.

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii)  a n d  US.
P h . E u r .  8: (S u te n ta n il  C iư a te ) . A  w h i te  o r  a lm o s t w h ite  
p o w d e r . S o lu b le  ÚI w a te r  a n d  in  a lc o h o ỉ; h e e ly  so lu b le  in  
m e th y l  a lc o h o l. P r o t e a  h o m  lig h t.

U S P  36: (S u íe n ta n il  C iơ a te ) .  A  w h i te  povvder. S o lu b le  in  
vvater; sp a rin g ly  so lu b le  in  a lc o h o l, in  a c e to n e , a n d  in  
c h lo ro ío rm ; h e e ly  s o lu b le  in  m e th y l  a lco h o l. S to re  a t  a  
t e m p e ra tu re  o f 2 5  d e g re e s , e x c u rs io n s  p e rm itte d  b e tw e e n  
15 d e g re e s  a n d  3 0  d e g re e s .

S ta b ilh y . S u íe n ta n i l  (as t h e  c itra te )  d ilu te d  to  5 0 m iơ o -  
g ram s/m L  w ith  s o d iu m  c h lo r id e  0 .9 %  re m a in e d  s tab le  fo r  
a t  le a s t 14 d ay s w h e n  s to re d  a t r o o m  te m p e ra tu re  in  PVC 
rese rv o irs  fo r  p o r ta b le  p a tie n t-c o n tro l le d  S ystem s.1

I. Cỉupaỉain-Pargarde s, et «;. Microbiological and physicodìemicaỉ 
subility oĩ lcntanyl and suĩentanìỉ Solutions for patient-controlled 
ddlvery Systems. J Pain Sympiom Manage 2006; 32: 90-7.

Uses and Administration
S u íe n ta n il, a  p h e n y lp ip e r id in e  d e riv a tiv e , is  a n  o p io id  
a n a lg e s ic  (p. 108 .1 ) r e la te d  to  íe n ta n y l  (p . 6 0 .2 ). I t  is  h ig h ly  
lip id -so lu b le  a n d  m o re  p o te n t  t h a n  le n ta n y l.  S u íe n ta n i l  is 
u se d  as a n  a n a lg e s ic  a d j u n a  in  a n a e s th e s ia  a n d  a s  a  p r im a ry  
a n a e s th e tic  in  p ro c e d u re s  r e q u ir in g  a ssis ted  v e n ti la t io n . I t 
h a s  a  ra p id  o n s e t  a n d  re c o v e ry  is c o n s id e re d  to  b e  m o re

All cross-reíerences reíer to entries in Volume A
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rap id  th a n  w i th  íe n ta n y l.  I t  is a lso  u se d  a s  a n  ana lg esic  ỉn  th e  
m a n a g e m e n t  o f  p o s to p e ra tiv e  p a in  a n d  la b o u r  p a in .

S u íe n ta n il  is  g iv e n  as  t h e  d t r a t e  e i th e r  in tra v e n o u s ly  b y  
s lo w  in je c tio n  o r  a s  a n  in íu s io n , o r  e p id u ta lly . D oses a re  
ex p re sse d  as  t h e  b a se ; s u íe n ta n ỉl  d t r a t e  1 5 m ic ro g ra m s is 
e q u iv a le n t to  a b o u t  lO m ic ro g n u n s  o f s u ỉe n ta n il . L o w er 
ip itia l d o se s  a r e  a d v is e d  in  t h e  e ld e r ly  a n d  d e b il i ta te d  
p a tie n ts . F o r  o b e s e  p a tie n ts  m o re  t h a n  2 0 %  a b o v e  id ea l 
b o d y -w e ig h t t h e  d o sa g e  o f  s u íe n ta n il  s h o u ld  b e  d e te n rũ n e d  
o n  th e  b asis  o f t h e ứ  l e a n  b o d y -w e ig h t.  F o r  de ta ils  o f  doses  in  
ch ild ren , see  b e lo w .

In  a ll p a t íe n ts  s u p p le m e n ta r y  m a in te n a n c e  doses  s h o u ỉd  
b e  b ased  o n  in d iv id u a ỉ  r e sp o n se  a n d  le n g th  o f p ro c e d u re . 
D oses o f u p  to  t h e  e q u iv a le n t  o f 8  m ic ro g ra rn s/k g  o f 
su íe n ta n il  p r o d u c e  p r o ío u n d  a n a lg e s ia . H ig h e r  d o ses  
p ro d u c e  a  d e e p  le v e l  o ỉ  a n a e s th e s ia  b u t  a re  a s s o d a te d  
w i th  p r o lo n g ẽ d  r e s p i r a to r y  d e p re s s io n  a n d  a s s is te d  
v e n ti la t io n  m a y  b ẽ  re q u i r e d  in  t h e  p o s to p e ra tìv e  p e rio d .

YVhen u s e d  a s  a n  a n a lg e s ic  a d j u n c t  t o  a n a e s t h e s i a  
w ith  n ỉ tro u s  o x ìd e  a n d  o x y g e n  fo r  suxgical p ro c e d u re s  
lasứ n g  u p  to  8  h o u r s ,  t h e  to ta l  intravenữus d osage  s h o u ld  n o t  
ex c ee d  1 m ic ro g ra m /k g  p e r  h o u r .  I t  is u su a l  to  g iv e  a b o u t  
7 5 %  o f th e  d o s e  b e ỉo r e  in tu b a t io n  fo llo w ed  as n e c e s sa ry  
d u r in g  s u rg e ry  b y  a d d it io n a l  ứ ý e c tio n s  o f  10 to  5 0 m ic r-  
o g ram s o r  b y  a  s u ita b le  c o n tin u o u s  o r  in te n n i t t e n t  in íu s io n  
g iv en  so  t h a t  t h e  to ta l  h o u r ly  d o se  is n o t  ex ceed ed . T h u s , fo r 
a n  o p e ra tio n  la s t in g  Ị to  2  h o u r s  t h e  to ta l dose  w o u ld  b e  1 to  
2  n ú c ro g ra m s /k g  w i th  0 .7 5 , t o  1 .5 m icro g ra m s/k g  b e in g  
g iv en  b e ío re  in tu b a t io n .

W h e n  u s e d  a s  a  p r i m a r y  a n a e s t h e t i c  in  m a jo r  s u rg e ry  
mtravtnous d o se s  o f  8  to  3 0 m ic ro g ra m s/k g  a re  g iv e n  w ith  
100%  o x y g e n ; d o ses  oi 2 5  to  3 0 m ic ro g ra m s/k g  b lp ck  
sy m p a th e tìc  r e s p o n s e  in d u d in g  c a te c h o la m in e  re le a se  a n d  
a re  in d ic a te d  in  p ro c e d u re s  su ch . a s  ca rd ỉo v a sc u la r  su rg e ry  
o r  n e u ro s u rg e ry .  A n a e s th e s ia  m a y  b e  m a in ta in e d  b y  
ad d itio n a l in je c tio n s  o ỉ  0 .5  to  lO m ỉa o g ra m s /k g  o r  b y  a 
su itab le  c o n tin u o u s  o r  in te r m i tte n t  in ỉu s io n  g iv én  so  th a t  
th e  to ta l  d o sa g e  ío r  t h e  p ro c e d u re  d o e s  n o t  e x c e e d  
30 m ic ro g ra m s/k g .

In  p o s to p e ra tiv e  p a in ,  su ỉe n ta n il  is  g iv e n  epidurally i n  a n  
in ìtia l d o se  o f 3 0  to  6 0  m ic ro g ra m s, vvhich  sh o u ld  p ro v id e  
a n a lg esia  fo r  4  to  6  h o u rs .  A d d itio n a l b o lu ses  o í  u p  to  
25  m ic ro g ra m s m a y  b e  g iv e n  a t  in te rv a ls  o f  n o t less t h a n  1 
h o u r  ư n e c essa ry .

S u íe n ta n il  is  a lso  g iv e n  epiduratty ío r  th e  r e l ie l  o ỉ  p a in  
d u r in g  la b o u r  a n d  d e liv e ry . R e c o m m e n d e d  doses a re  10 to  
1 5 m ic r o g ra m s g iv e n w i th  lO m L o í  b u p iv ac a in e  0 .1 2 5 %  (o r  
its  e q u iv a le n t)  w i th  o r  v v ith o u t a d re n a lin e ;  th e  dose  m a y  b e  
rep e a te d  tw ic e  a t  n o t  less t h a n  o n e -h o u r  in te rv a ls  u n t i l  
d e livery . T h e  to ta l  d o se  o f  s u íe n ta n ll  sh o u ld  n o t  e x c ee d  
3 0 m ic ro g ra m s.

R e v ie w s .
1. Mook JP, tí ai. Suíentaniỉ: a revỉew of tts pharmacoỉogỉcaỉ properties and 

therapeutic use. Drugs 1988; 36: 286-313.
2. Gotz MA, Nahata MC. Clinical uses oỉ {entanyi, suỉentanỉỉ, and 

aỉỉencaniL ơin Pharm 1991; 10: 581*93.
3. Savoia G. tí ai. Suientanỉl: an ovcrvicw of ỉts use for acute pain 

management. Minerva Anesưsiol 2001; 67 {suppl ỉ); 206-16.

A d m in is tr a t io n . S u ỉe n ta n i l  is' u su a lỉy  g iv e n  in tra v en o u s ly , 
b u t  th e  e p id u ra l  r o u te  is a lso  u se d  (see belovv). In tta n a s a l  
(see A n a e s th e s ia ,  P a in , a n d  S e d a tio n , a ll b e lo w ), in t ta th e -  
cal (see b e lo w ). a n d  su b lin g u a l u se  (see P a in , beloYV) h a v e  
a lso  b e e n  trie d .

EPIDUKAL In  a  la b o ra to ry  a sse s sm e n t oi e p id u ra l s u íe n ta n il  
i n  h e a lth y  su b je c ts ,1 a  d o se  o f 5 0 m ic ro g ia m s  p ro d u c e d  
ana lg e s ia  ío r  2  to  3 h o u rs ;  a n a lg e s ia  w a s  in te n s iS e d  a n d  
p ro lo n g e d , a n d  re s p ira to ry  a n d  o th e r  a d v e rse  effects, e sp e-  
d a lly  d ro w s in e s s , w e r e  r e d u c e d  b y  th e  a d d itío n  o f a d re n a -  
line . E p id u ra l  s u íe n ta n il  o r  íe n ta n y l p ro v id e d  e ffe d iv e  
p o s to p e ra tiv e  a n a lg e s ia  fo llo w in g  c a e sa re a n  s e a io n  w ith  
c o m p a ra b le  a d v e rs e  e ffec t p ro íile s .2 S u íe n ta n il  doses o f  20  
a n d  3 0 m ic n > g ram s s h o w e đ  e q u iv a le n t eữ icacy  a n d  p ro -  
v id ed  g re a te r  a n a lg e s ia  lo r  a  lo n g e r  d u ra tio n  th a n  a d o se  
o f  lO m ic ro g ra m s. A d d it io n  o f s u ỉe n ta n il  tó  local a n a e s -  
th e tíc s  s u c h  as  b u p iv a c a in e  d u r in g  la b o u r  h a s  c o n s id e rab ly  
re d u c e d  th e  lo c a l  a n a e s th e tic  re q u ữ e m e iits 3 a n d  im p ro v e d  
th e  q u a li ty  o f  e p id u ra l  a n a lg e s ia .4 C o m b in a tio n  o ỉ  s u íe n ta -  
n il tv ith  a  lo c a l  a n a e s th e tic  ( ro p iv a ca in e  o r  b u p iv ac a in e )  
h a s  b e e n  u s e d  ỉo r  p a tie n t-c o n tro l le d  e p id u ia l  a n a lg e s ia  
(PC E A ),’"5 a l th o u g h  a n  e a riy  s tu d y  su g g ested  th a t  PC EA  
w ith  s u ỉe n ta n il  a lo n e  h a d  l ittle  a d v a n ta g e  o v e r  p a tíe n t-  
c o n tro lĩe d  a n a lg e s ia  w i th  in tta v e n o u s  m o rp h in e .10

E ữ e c tiv e  a n a lg e s ia  h a s  b e e n  a c h ie v e d  in  c h ild re n  vvith 
e p id u ra l  s u íe n ta n i l .11

1. Kleppcr ED, tt  al. Analgesíc and rrspỉratory cíĩccts of extradural 
suícnlaniỉ in volunteers and the ỉnỉluence of adrenaltne aỉ an adịuvant. 
Br J Aĩtaath 1987; 59: 1147-56.

2. Grass JA, tí  aỉ. A ranđomừed, doubỉe-blỉnd, dose-response compamon 
oỉ epiduraỉ íentanyl versus suíentanil anaỉgesU after cesarean section. 
Anatk Anaỉg 1997; 85: 365-71.

3. Buyse L tí al. Eữect oỉ suíentanỉỉ on mỉnỉmum ỉocaỉ anaỉgesic 
concentratỉons oỉ epidural bupivacaine, ropivacaỉne and levobupiva- 
caine ỉn nuỉUpara ỉn early ỉabouĩ. Int J Obsttí Anath 2007; 16:22-8.

4. Reynolds F. Ẽxtradural opioỉds in ỉabour. BrJ Anaesth 1989; 63:251-3
5. Gogarten w , tí  al. A muỉdcentre trỉaỉ comparing dỉỉíerem concentrations 

of ropivacaỉne plus sufentanỉl with buphracaỉne plus suíentanil íor

paũent-comroUed epiduraỉ anaigesia in labour. Eur J Anaathaioi 2004; 
21: 38-45.

6. Boseỉỉỉ E. tí aỉ. Background inhiâon is not beneHtíal đuring labor 
patient-conưolỉed analgesỉa with 0.1% ropivacaỉne pỉus 0.5 mỉcrog/ml 
suỉentaniL Anestkaiobgy 2004; 100: 968-72.

7. Bremericb DH, tí aỉ. Comparỉson oỉ conõnuouí background infn<inn 
pỉus demand dose and demand-only parturỉent-conưolled epidural 
analgesia (PCEA) using ropivacaine combíned wỉth suíentanii for labor 
and deỉivery. Int J Obỉttí Anestk 2005; 14: 114-20.

8. Mỉssant c  t í  al. Patỉent-controlỉed epỉduraỉ anatgeria following 
combined spỉnal-epiduraỉ analgesỉa in ỉaboun the eữects oỉ addỉng a 
contỉnuous epidural inỉusỉon. Anatsth Ịntensive Care 2005; 33: 452-6.

9. Schenk MR. t í  aỉ. Postoperadve anaỉgesỉa aửer major spine surgery: 
patient-conưolled epidural ạnalgesia versus patíent-controỉỉed ỉntra- 
venous anaỉgesỉa. Anesth Anaỉg 2006; 103: 1311-17.

10. Grass JA, tí ai. Patỉent-controUed analgesỉa after cesarean deỉivery: 
epỉdural suíentanil versus intravenous morphỉne. Rtg Anestk 1994; 19: 
90-7.

ỉ 1. Benlabed M, tí  al. Analgesỉa and ventỉlatory response to C03 fòỉỉowỉng 
epidural suỉentaxúỉ in children. Anathesừlogy 1987; 67: 948-51.

/N7RA7HEC41. S u íe n ta n il, a lo n e  o r  in  c o m b ú ia tio n . h a s  b e e n  
g iv e n  in tra th e c a lly  fo r  la b o u r  p a in :  a  c o m b in a tìo n  oí 
su ỉe n ta n iỉ , b u p iv a c a in e ,  a n d  a d re n a lin e  g iv e n  in tra th e c a lly  
p ro v id e d  e x c e lle n t  a n a lg e s ia  d u r ìn g  la b o u r  a n d  h a d  a  
m o re  rap id  o n s e t,  a  lo n g e r  d u ra t ío n  o f a c tio n , a n d  red u c e d  
local a n a e s th e tic  r e q u ire m e n ts  c o m p a re d  w i th  e p id u ra l 
a d m in is tr a t ìo n .1 In tra th e c a l  su ỉe n ta n il  a n d  b u p iv a c a in e  
p ro v id e d  s h o r te r  d u ra t io n  o f a n a lg e s ia  w h e n  g iv e n  d u i ỉn g  
th e  a d v a n c e d  s tages o f  la b o u r  c o m p a re d  w lth  e a rly  
la b o u r .2 T h e rẹ  h a s  b e e n  so m e  c o n c e m  ã b o u t  t h e  e ữ e c t of 
in tr a th e c a l  u s e  o n  íe ta l h e a r t  ra te . A n  e a r ly  s tu d y s ío u n d  
n o  s ig n iũ c a n t d iổ e re n c e  i n  th e  h e a r t  ta te  w h e n  in tra th e c a l  
s u íe n ta n il  w a s  c o m p a re d  w ith  e p id u ra l  b u p iv a c a in e ;  h o w -  
ev e r, a  m o re  re c e n t s tu d y 4 re p o i te d  th a t  h ig h -d o se  
in tra th e c a l  su íe n ta n il  (7 .5 m ic ro g ra m s)  vvhen  g iv e n  o n  its 
o w n  i n a e a s e d  th e  risk  o f  íe ta l h e a r t  r a te  a b n o rm a litíe s  
w h e n  c o m p a re d  w ith  lo w -d o se  in tra th e c a l  s u le n ta n il  
(1.5m iCTOgram s) g iv en  w i th  b u p iv ac a in e  a n d  a d re n a lin e . 
N o n e th e le ss , th e r e  w a s  n o  e v id e n c e  o f a  d ư íe re n c e  in  
a d v e rse  n e o n a ta l  o u tc o m e s  b e tw e e n  th e  g ro u p s.

A  sm all s tu d y  in  p a tie n ts  u n d e rg o in g  h ip  re p la c e m e n t 
lo u n d  th a t  in tr a th e c a l  s u íe n ta n il  7 .5  m ic ro g ra m s p ro d u c e d  
b e t te r  a n d  lo n g e r  la sú n g  a n a lg e s ia  t h a n  th e  sa m e  d o se  g ỉv en  
in tra v e n o u s ly .5

In tra th e c a l  s u ỉe n ta n il  h a s  a lso  b e e n  t r ie d  in  th e  
ư e a tm e n t  o f c h ro n ic  p a in .4

1. Kartatvỉadi SL tí al. Spínal anaỉgesia during ỉabor wỉth low-dose 
bupivacalne, suíentanil, and eplnephrine: a comparỉson wỉth epidural 
anâlgesia. Reg Anath 1996; 21: 191-6.

2. Viscotnỉ CM. tí  a i Duration of ỉntrathecaỉ labor anaỉgesỉa: early versus 
advanced ỉabor. Anesth Anaỉg 1997; 84: 1108-12.

3. Nleisen PE. tí ai. Petal heait rate changes after intrathecaỉ suỉentanỉỉ or 
epidural bupivacaine for labor anaỉgesia: intídence and dỉnỉcaỉ 
dgnìGcance. Anath Anaig 1996; 83: 742-6.

4. Van de Veỉde M, tí a i ỉntrathecal suỉentanil and fetaỉ beart rate 
abnormalỉtíes; a double-bỉind, doubỉe placebo-controlled trỉai compar* 
ing mo fonn5 of combined spinal epiduraỉ analgesia wỉth epiduraỉ 
analgesU in labor. Anesth Anaỉg 2004; 98: 1153-9.

5. Foumier R. tí al. Intrathecal suíenuoiỉ ỉs rnore potent than ĩntravenous 
for postoperatỉve anaỉgesia after totaỉ-híp replacement. Ri$ Artesth Pain 
Med 2005; 30: 249-54.

6. Waan-Wolleaỉ KL, tíaL A revievv of intrathecaỉ íentanyl and suỉentanỉl 
tor the tteatment of chronic paín. ĩabx Med 2006; 7: 251-9.

Adminútration in children. A lth o u g h  e x p e ríe n c e  o f  p a e d - 
ia tr ic  u se  is lim ite d , s u íe n ta n il  d t r a t e  is l ic e n sed  ío r  th e  
in d u c t io n  a n d  m a in te n a n c e  o f a n a e s th e s ia  in  c h iỉd re n  
u n d e r  12 y e a is  o f  age u n d e rg o in g  c a rd io v a sc u la r  su rg e ry . 
I n tra v e n o u s  d o se s  o f 10 to  2 5 m ic ro g ra m s/k g  a re  g iv en  
w ith  100%  ò x y g e n  w ith  m a in te n a n c e  d o ses  o f u p  to  2 5  to  
50  m ic ro g ram s.

Anaesthesia. S u ỉe n ta n il, lik e  íe n ta n y l (p . 6 1 .2 ), a p p e ars  
to  p ro d u c e  fe w e r  c irc u la to ry  c h a n g es  t h a n  m o rp h in e , 
vvhich m ay  o ffe r  som e  a d v a n ta g e s  in  c a rd io v a sc u la r  su r-  
gery .

Premedication vvith su íe n ta n il  g iv en  in tra n a sa lly  h a s  b e e n  
tr ie d  in  c h ild r e n 1'3 a n d  in  a d u lts .4

Sufentanil is One of t h e  opioids th a t  h a v e  b een  u sed  w ith  
a  n e u ro le p tic  to  p ro d u c e  neuroleptanalgesia.

1. Henderson JM, et ai. Pre-induction oỉ suỉemaniL Anathaiology 1988:68: 
671-5.

2. Zedỉe N, tí al. Comparỉson oỉ intranasaỉ mỉdazolam and suíentaniỉ 
premedỉcatỉon in pedlatrỉc outpatíents. clỉn Pharmacol Ther 1996; 59: 
341-8.

3. Bayrak F, tí ai. A comparỉson oí oraỉ mỉdazoỉain, oraỉ tramadoU and 
Intranasal suỉentanỉỉ premedỉcation ìn pedìatrìc patiems. J Opioid Manag 
2007; 3:74-8.

4. Helmen JHJH, tí ai. Comparỉson oỉ Intravenous and intranasal 
suỉentaniỉ absorption and sedatỉon. Can J Anaesth 1989; 36:494-7.

Pain. F o r  th e  e p id u ra ỉ  o r  in tr a th e c a l  u se  o{ s u íe n ta n ìl  in  
th e  m a n a g e m e n t  o ỉ p a in , s e e  a b o v e . In tra n a s a l  su ỉe n tá n il  
h a s  b e e n  tr ie d  fo r b re a k th ro u g h  c a n c e r  pain*  a n d  p o s t-  
o p e ra tiv e  a n a lg e s ia .2 I t  h a s  a lso  b e e n  tr ie d  su b lin g u a lly  in  
t h e  m a n a g e m e n t  o ! b re a k th ro u g h  c a n c e r  p a in .5

1. Jackỉon K. tí al. Pilot dose Gndỉng study oí ỉntranasaỉ suíentaniỉ íor 
breakthrough and ỉnddent cancer-assodated pain. J pairt Symptom 
Manage 2002; 23:450-2

2. Mathỉeu N, tí  a i ỉntranasal suỉentanii ỉs eíỉecdve for postopeiative 
anaỉgesỉa in aduỉts. Can J Anesth 2006; 53: 60-6.

3. Gardner-Nix J. Oraỉ transmucosaỉ ỉemanyl and suĩentanỉỉ ỉor ỉntídent 
pain. J Pam Symptom Manage 2001; 22: 627-30.

S e d a tio n . S om e re ỉe re n c e s1*3 to  t h e  u se  o f s u ỉe n ta n il  for 
sed a tio n . See also A n a e s th e s ia , a b o v e .

1. Bates BA. ètaỉ.k  comparìson of intranasal suỉenunỉỉ and midazolam to 
intramusculár meperidỉne. promethazỉner and dilorpromazine for 
constíous sedatỉon ỉn chỉỉdren. Am Smerg Med 1994; 24: 646-51.

2. Leữant Ti, tí aL Sutentaniỉ short duxaủon inlusỉon ĩor postoperatỉve 
sedatỉon ỉn aitically iỉỉ patienu. Br J Anaesth 1995; 74 (suppl 1); 114.

3. Kinỉrons BP, tí a l Sedatlon with suíéntanỉỉ and mỉdaaolam decreases 
paỉn ỉn padents undergoing upper lỉmb surgery under muỉtỉple nerve 
bỉodc. Aĩusth Artaig 2000; 90: ỉ 118-21.

D ependence a n d  W ỉfhdraw al
A s for O pio id  A nalgesics, p .  109.1.

A dverse  Eữ e d s, Treatment, a n d  Prècautions
As ío r  O pio id  A nalgesics in  g e n e ia l, p .  110.1 a n d  F e n ta n y b
p . 62.1.

B re a s t  íe e d in g . C o n c e n ữ a tio n s  o f s u ỉe n ta n iỉ  w e re  s im ila i 
in  co lo s tru m  a n d  se r u m  in  7  v vom en  g iy e n  s u íe n ta n il  b y  
c o n tin u o u s  ep id u ra l in ỉu s ỉô n  d u r in g  th e  Ãrst p o s to p e ra tìv e  
d a y  a íte r  c a e sa re an  se c tio n . In  t h e  lig h t  o f ìts  p o o r  oral 
availab ility  s u c h  a n  a m o u n t  w as n o t  c o n s id e red  to  b e  a 
h a z a rd  to  th e  b re a s t-fe d  i n ỉ a n t  a n d  a  m a te m a l  do se  of 
5 m ic ro g ra m s/h o u r e p id u ra lly  w as c o n s id e re d  to  b e  safe 
fo r  su ch  in ía n ts .1

1. Ausseur K  tí aỉ. Contínuous epiduraỉ lnfuĩion oỉ suíentanil aher 
caesarean sectíon: concenoatíon m breast miBc. Br J AỉUUĩth 1994; 72 
(suppl 1); 106.

E ffed s o n  th e  c a rd ỉo v a s c u la r  S y s tem . F o r  a  r e ỉe re n c e  to  
th e  effects o f s u íe n ta n il  o n  h is ta m in e  re le a se  c o m p ared  
w ith  so m e o th e r  op io ids, see  u n d e r  P e th id in e , p . 122.3.

Effects o n  th e  n e rv o u s  System . T o m c -d o n ỉc  m o v e m e n ts  
o r  se izu res h a v e  b e e n  sẽ e n  in  a  f e w  p a tíe n ts  rece iv in g  
su ỉe n ta n il .1 T h e re  w a s  n o  e v ìd e n c e  o f co rtìca l se izu re  
ac tiv ity  in  a  p a tie n t  w tio se  EẸG w a s  re c o rd e d ,2 suggesting  
th a t  th e  m y o d o n u s  w a s  n o t  a  c o n v ti ls io n  o r  se izu re .

1. Zaccara G. tí aL CHnlcal ĩeatures, pathogenesỉs and managemem ol 
dmg-induced sdzures. Drug SaỊtíy 1990; 5:109-51.

2. Bowdỉe TA. Myodonus folỉowừig suíentaniỉ wỉthout EEG seỉzure 
actívỉty. Anesthaiũlogy 1987; 67: 593-5.

E ííec ts o n  th e  r e s p i ro to r y  System . S u íe n ta n il, like o th e r  
o p io id  agon ists, causes  d o se -re la te d  re s p ira to ry  dep ression . 
T h ere  h a v e  b e e n  re p o r ts  o f  s ig n iã c a n t  re sp ira to ry  dep res- 
s io n  a sso d a te d  w ith  e h e s t  waU rig id ity  in  th e  e a rly  post- 
o p era tiv e  p e rio d  a ỉte r  a n a e s th e s ia  w i th  in tra v e n o u s  su fen -  
ta n i l .1'2 R esp ừ a to ry  d e p re ss io n  h a s  a lso  b e e n  re p o r te d  a fte r  
in tra th e c a T  s u íe n ta n il  fo r  p o s to p e ra tiv e  ana lg e s ia 3 a n d  

- '  la b o u r  p a in .4 A  re ư o sp e c tiv e  c h a rt  r e v ie w 3 o f a  6 -y e a r  p e r-  
iod , d u r in g  w h ic h  4 8 7 0  p a tie n ts  rec e iv e d  in tra th e c a l  
su íe n ta n il  fo r th e  m a n a g e m e n t  o ỉ  I a b o u r  p a in , ỉo u n d  th a t  
th e  case a b o v e  w a s  t h e  o n ly  O ne o f  re sp ira to ry  a rre s t 
re p o r te d  in  th e  group .

ỉ. Goldberg M, et al. Postopcratíve rỉgỉdỉty foỉỉowing suíentaniỉ 
admỉnỉstratỉon. Anathesiobgy 1985; 63:199-201.

2. Chang ĩ, Fish KJ. Acute rcspỉraxory airest and rỉgỉdỉty after anesthesỉa 
with suỉentanỉỉ: a ca se report. Anestheàoiogy 1985; 63:710-11.

3. Foumier R, tí aL Respíratorỵ depression aíter 5 mlcrogramsTanư oỉ 
intrathecal suỉentaniỉ.̂  AĩUSth Aỉialg 1998; 87: 1377-8.

4. Ferouz F, tí al. Rỉsk of respiiatory arrest after intrathecal suíentanỉl 
Anesút Anaig 1997; 85: 1088-90.

T he  ek le rly . T h e  p h a rm a c o k in e tic s  o{ s u ỉe n ta n il  in  e ld e rly  
p a tie n ts  h a v e  b e e n  v a ria b le  in  d i ỉf e re n t  s tu d ie s , b u t  a  
revievv1 c o n s id e red  th a t  th e re  h a d  b e e n  n o  e v id e n c e  o v er- 
a ll for d ifferences betvveen  th e  e ld e r ly  a n d  y o u n g e r  ad u lts . 
N ev erth e less , as vvith fe n ta n y l, r e d u c e d  in it ia l  doses h a v e  
b e e n  a d v ised  in  th e  e ld e rly .

1. Monk JP, tí al. Suíentanỉl: a review of its pharmacological propertỉes and 
therapeutỉc use. Drugs 1988; 36:286-3 ỉ 3.

H a n d lin g . A void  c o n ta c t  w ith  sk in  a n d  th e  in h a la tio n  of 
p a r t id e s  o f su íe n ta n il  d t r a te .

o b e s ity .  T h e  e lim in a tio n  half-life  a n d  v o lu m e  o f d istr ib u -  
t io n  o f s u ỉe n ta n il  w e re  in c re a se d  in  o b e se  su b jec ts.'-2 
L icensed  p ro d u c t in lo rm a tio n  re c o m m e n d s  th a t  fo r o bese  
p a tie n ts  m o re  th a n  2 0 %  a b o v e  id e a l  b o d y -w e ig h t th e  
dosage  o f s u ỉe n ta n il  s b o u ld  b e  d e te r m in e d  o n  th e  basis of 
t h e ừ  le a n  b o d y -w e ig h t.

ỉ. Sdiwanz AE. tí aL Phannạcolđnetỉcs oỉ suíentanỉl in the obese. 
Anesthesiology 1986; 65 (suppì 3A); A562.

2. Schwartz AE, tí a l Pharmacokỉnetỉcs of suỉentanỉỉ in obese patỉents. 
Anesth Anaỉg 1991; 73: 790-3.

P o rp h y ria .  T h e  D ru g  O a ta b ase  ío r  A c u te  Porp h y ria ,' c o m - 
p ile d  b y  th e  N orvvegian P o rp h y ria  C e n tre  (NA POS) a n d  
'th e  P o rp h y ria  C e n ơ e  S w ed e n , d a s s ih e s  s u íe n ta n il  as p ro b - 
a b ly  n o t  p o rp h y r in o g e n ic  i t  m a y  b e  u s e d  as  a  d ru g  o f S rs t 
ch o ice  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1 .

1. The Drug Database íor Acute Porphyria. Avaiỉable at: bttp:;/www. 
drugs-porphyria.org (accessed 22/10/11)

The Symbol ® denotes a substance whose use may be restricted ÚI certain sports (see p. vui)The Symbol t  denotes a preparation no Ionger actively marketed
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Ịnỉẽradions
Voi in te ra c t io n s  a s s o d a te d  w i th  o p io id  an a lg esics , see
p . 111 .2 . •

B e iư o d k ư e p in e s .  F o r  th e  e ỉfe c ts  o f  u s in g  o p io id s  s u c h  as 
s u ĩe n ta n il  w i th  b e n z o d ia z e p in e s , se e  A n algesics  u n d e r  
I n te ra c tio n s  o f D ia z ep a m , p . 1068 .1 .

Pharmacokinetícs
A íte r  p a re n te ra l  d o ses  s u ỉe n ta n il  c itr a te  h a s  a  r a p id  o n s e t  
a n d  s h o r t  d u r a t ío n  o f a c tío n . T h e  te m ũ n a l  e l im in a tio n  haU - 
life  o f  s u íe n ta n il  is  a b o u t  2 .5  h o u rs .  I t  is e x te n s iv e ly  b o u n d  
to  p lasm a  p ro te in s  ( a b o u t  9 0 % ). I t  is m e ta b o lis e d  in  th e  l iv e r  
a n d  sm a ll in te s t ìn e  b y  N -d e a lk y la tio n  a n d  ữ -d e m e th y la t io n  
a n d  th e  in a c t iv e  m e ta b o li te s  a re  e x c re te d  in  th e  u r in e  a n d  
íaeces . A b o u t 8 0 %  o f a d o se  is e x c re te d  w ith in  2 4  h o u r s  a n d  
2 %  is e lim in a te d  a s  u n c h a n g e d  d iu g . S u ỉe n ta n il  c ro sses  th e  
p la c e n ta  a n d  is d is tr ib u te d  in to  b re a s t  m ilk .

T h e  p h a r m a c o k in e t ic s  o f  s u ỉe n t a n i l  h a v e  b e e n  
rev ievved .1'2 S u íe n ta n i l  is v e ry  lip id -so lu b le . Like a líe n ta n i l  
i t  is h ig h ly  b o u n d  to  p lasm a  p ro te in s ,  m a in ly  to  d i-a c id  
g ly co p ro te in . T h e  e lim in a tio n  h a lf- life  lies be tvveen  th a t  of 
a líe n ta n i l  a n d  íe n ta n y l.  T h e  m a n u ía c tu re rs  o f su íe n ta n il  
h a v e  g iv e n  v a lu e s  fo r  a  th re e -c o m p a r tm e n t  p h a rm a c o k i-  
n e tic  m o d e l vvith a  d is tr ib u tio n  h a lf- life  of 1.4 m in u te s ,  a  
r e d is tr ib u tio n  h a ư - life  o f  17.1 m in u te s ,  a n d  a n  e lim in a tio n  
haU -U íe o f  1 6 4  m in u te s .  A c c u m u la tio n  m a y  b e  re la tiv e ly  
i im ite đ  w h e n  c o m p a re d  w i th  íe n ta n y l.  In  p ra c tic e  th e  
p h a rm a c o k in e t ic s  o f  su fe n ta n il  m a y  v a ry  ac co rd in g  to  th e  
a g e  a n d  c o n d it io n  o f t h e  p a tie n t  a n d  th e  p ro c e d u re s  
u n d e r ta k e n .  F o r  e x a m p le , th e  e lim in a tìo n  h a lf- life  of 
s u íe n ta n il  h a s  b e e n  re p o r te d  to  b e  lo n g e r  in  p a tie n ts  
u n d e rg o in g  c a rd ia c  su rg e ry  (5 9 5  m in u te s ) ,3 in  h y p e rv e n t i-  
la te d  p a t ie n ts  (2 3 2  m in u te s ) ,4 in  th o se  u n d e rg o in g  
a b d o m in a l a o rt íc  s u rg e ry  (m o re  t h a n  12 h o u r s ) ,5 a n d  in  
v e n ti la te d  in te n s iv e  c a re  p a tíe n ts  u n d e r  s e d a tio n  (25 .5  
h o u r s ) .6

1. Monk JP, tí aỉ. Suíentanil: a review oỉ ỉu pharmacoỉogỉcal propenỉes and
therapeutic use. Drugs 1988; 36: 286-313. ^  ^

2. Scholz J, tí al. Ciinicaỉ pharmacolònetics oỉ aỉỉentanỉL Íentanyí and 
sulenỉanil: an update. Ctìn Pharmaakintí 1996; 31: 275-92.

3. Howic MB. tí al. Serura concentratíons o( suỉentanil and ỉentanyỉ ỉn the 
post-operatíve course in cardìac surgery paticntt. Anaơusioỉogy 1984; 61: 
A131.

4. Schwartz AE, tí aỉ. Pharmacokỉnetỉcs of suỉenianii ỉn neurosurgỉcal 
patỉents undergoing hyperventỉỉatỉon. BrJ Anaesth 1989; 63: 385-8.

5. Hudson RJ, tí al. Pbannacokinciics oỉ suíentantỉ ỉn patìenu undergoing 
abdomỉnal aortìc surgery. Anesthabỉogy 1989; 70:426-31.

6. Hứiuin p. tí a l Phannacokinetícs oỉ ìong-tenn suỉentanỉỉ inỉusỉon for 
sedatlon ỉn 1CU paticnts. bĩtensivt Cart Med 2003; 29:1916-20.

A d m in is tr a t io n . R e ỉe re n c e s  to  th e  p h a rm a c o k in e tic s  o ỉ  
s u ỉe n ta n il  g iv e n  e p id u ra lly ,l'2 in tr a th e c a h y ,1 o r  t ra n s d e r-  
m a lly .3

1. IoaeKU TL f1 aì. Pharnucoldnetic study of extradunl and intratbecal 
suícntanil anaestheaia for mạjor surger/. Bĩ J Aĩĩữtslh 1991; 66:458-64.

2. Hansdouứ V, et ai. The cerebrospinal ũuid and plasma pharmacokỉnetlcs 
of suỉentanỉl after thoracic or lumbar epỉduial admmistration. Anatk 
AnaỈỊ 1995; 80: 724-9.

3. Sebel PS, tí ũL Transdennal absoiptíon oỉ lenunyl and suỉentanỉl ỉn 
man. EurJơin Pharmacot 1987; 32: 529-31.

c h i ld r e n .  N e o n a te s  (u p  to  1 m o n th  o ld )  h a d  a s ig n iũ c a n tly  
lovver p la sm a  d e a r a n c e  ra te  a n d  g re a te r  e l im in a tìo n  h a lí -  
l iỉe  t h a n  in ỉa n ts  (1 m o n th  to  2  y e a rs ) , c h ild ren , a n d  a d o -  
le sc e n ts .1 O th e rs 2 h a v e  ío u n d  th a t  in ỉa n ts  a n d  sm a ll c h il-  
d r e n  (1 m o n th  to  3 y e a rs )  w i th  caxdiac d isease  h a d  h ig h e r  
d e a ra n c e  ra te s  a n d  s h o r te r  e lim in a tío n  haU -lives  t h a n  
re p o r te d  fo r  a d u lts . O ld e r  c h ild re n  (ag e d  2 to  8 y e a rs )  w i th  
n o  h is to ry  o f  ca rd ia c , r e n a l , o r  h e p ạ tic  d isease  h a v e  a lso  
b e e n  n o te d  to  h a v e  s h o r te r  e l im ìn a tio n  h a lí- liv e s  a n d  
h ig h e r  d e a r a n c e  ra te s  t h a n  a d u lts .3

1. Greeley WJ, tí aL Suỉentaoỉl phacmacokỉnetỉcs ỉn pediatric cardiovas- 
cular padents. Anaik Anaìg 1987; 66: 1067-72.

2. Davù PJ, tí a i Phannacodynamỉcs and phannacoỉúnetícs oí high-dose 
sufentanil ỉn inỉanu and children undergoing cardỉac surgery. Anesth 
AnaỈỊ 1987; 66: 203-8.

3. Gnay J, ứ al. Pbannacokỉnetics oỉ sufentanJỈ ỈĐ nonnaỉ chỉỉdrcn. Can J 
Anaèstk 1992; 39: 14-20.

H e p a t ic  im p a irm e n t.  B ec a u se  o f  th e  e ỉ& tíe n t h e p a tic  
e x tra c tio n  a n d  d e a r a n c e  o f  s u ỉe n ta n ỉ l1 liv e r  d y s ỉu n c t io n  
m ig h t  b e  e x p e c te d  to  a ỉte c t its  p h a rm a c o k in e tic s .  H o w - 
ev e r, e lim in a tio n  k in e tìc s  a n d  p la s m a  p ro te ìn  b in d in g  
w e re  ỉ o u n d  to  b e  s im iỉa r  in  d r r h o t ic  a n d  n o n - d r r h o t i c  
p a tie n ts  a f te r  a  s in g le  d o se  o f  s u íe n ta n il .2

1. Schedewỉe H. tí ai. Suỉentaniỉ and ỉentanyl hepatic exưactíon raie and 
dcarancr ỉn obese patỉenĩs unđergỡing gastropỉasty. ơin Pharmaeoỉ Ther 
1988; 43: 132.

2. Chauvín M,tía ỉ. Suíentanil pharmacokinetỉcs ỉn patỉenu wỉth drrhosis. 
Anesíh Ãnal$ 1989; 68: 1-4.

R e n a l im p a in n e n t .  T h e  p h a rra a c o k in e t ic s  o ỉ  s n ỉe n ta n il  
w e re  r e p o r te d 1 to  b e  u n a f f e a e d  in  p a tíe n ts  w i th  c h ro n ic  
r e n a l  fa ilu re , a l th o u g h  e le v a te d  p la s m a  c o n c e n tra t io n s  of 
s u ỉe n ta n il  h a v e  b e e n  n o te d 2 in  o n e  s u c h  p a t ỉ e n t  

1. Scar JW. Sufentanil đỉsposỉtỉon ỉn patíents undergoỉng renal 
ưanspỉanmcion: ỉnỉỉuence oí choicc oỉ kỉnetic model. Br J Anaesth 
1989; 63: 60-7.

2. Wiggum DC, tí ai. Postữperatỉve respỉratory depression and eỉevaĩed 
sufentanỉl levels ỉn a patient vvith đưonlc renaỉ íailurc. Anesĩhesiology 
1985;63:708-10.

Preparatíons
Proprietary PreparaHons (details a re  given in  V olum e B)

Single-ingredient Preparotions. Arg.: S u ỉen ta; Austria: Suíenta; Beỉg.-. Su íen ta; Braz.: B iosuỉen il; Fastíen; Suíen ta; chile-. Su íen- 
ta; Chừur. Su Fen  Ni C i :  S ulen ta; Denm.: Suỉenta;Fin.: Suỉenta; F r.: S u íen ta ; GerSuíenta; Gr.: Fentam orf; Ittdon.-. Suỉenta; ItaL: D isu ĩen ; Fentatienil; Neth.: Sufenta; Norui.: S u íe n u ; PorL: S u ỉen ta ; S.Afr.: S u íen ta; Swed.: Sulenta; 
Switz.: Suíenta; Turk.: S u ỉen ta ; USA: Suíenta.

pharm ocopoeial P reparo tion ỉ
U SP 36: Suíen tan il C itrate In je a io n .

Sulindac ỊBAN, USAN, rlNNI 

MK-231; Sulindaakki; Sulindaco; Sulindacum; Sulindak; 
Szulindak; CyoMHflaK. '
(Z)-[5-Flúoro-2-methyl-1-(4-methylsulphinylbenzylidene) 
ihden-3-yGacetic acid.
CMH,7F03S=356.4 
CAS —  38194-50-2.
ATC— M01AB02.
ATCVet—  OMỌỈAB02.
UNIỊ—  Ĩ84SNS8VUH.

P h a rm a c o p o e ia s .  In  Chín., Eur. (see p . v ii), a n d  us.
P h .  E u r .  8: (S u lin d a c ). A  y e llo w , p o ly m o ip h ic  c ry s ta llin e  
p o w d e r . V ery  s lig h tly  s o lu b le  in  w a te r  a n d  in  e th e r; 
spax ing ly  so lu b le  in  a lc o h o l; so lu b le  in  d ic h lo ro m e th a n e ; 
d isso lves in  d ilu te  S o lu tio n s  o f  a lk a li h y d ro x id e s . P ro te c t 
íro m  lig h t.

U S P  3 6 : (S u lin d a c ). A  y e llo w , o d o u rle ss  o r  p rac tic a lly  
o d o u rle ss , c ry s ta llin e  p o w d e r .  P rac tica lly  in so lu b le  in  w a te r  
a n d  in  h e x a n e ;  s lig h tly  s o lu b le  in  a lcohoL  in  a c e to n e , in  
c h lo ro ío rm , a n d  in  m e th y l  a lc o h o l; v e ry  s lig h tly  so lu b le  in  
e th y l a c e ta te  a n d  in  iso p ro p y l a lc o h o l.

Uses and Administration
S u lin d a c  is a n  NSAID (p. 102 .3 ) s t r u a u r a l ly  r e la te d  to  
i n d o m e ta d n  (p. 7 1 .3 ); i ts  a c tiv ity  a p p e a rs  to  b e  d u e  to  its 
s u lh d e  m e ta b o li te . S u lin d a c  is u se d  in  m u sc u lo sk e le ta l  a n d  
jo in td is o r d e r s  su  ch  as  a n k y lo s in g  sp o n d y litis , o s te o a r th r iú s , 
a n d  r h e u m a to id  a n h r i t is ,  a n d  also  in  t h e  sh o r t - te rm  
m a n a g e m e n t  o í  a c u te  g o u t  a n d  p e r i - a r t ic u la r  c o n d itio n s  
su c h  as  b u rs i t is  a n d  te n d in i t is .  I t  h a s  a lso  b e e n  u se d  to  
r e d u c e  íev e r .

A  u su a l Lnitial o ra l d o se  o f su lin d a c  is 150  o r  2 0 0  m g  tw ice  
daily , r e d u c e d  a c c o rd in g  to  re sp o n se ; t h e  m a x im u m  
r e c o m m e n d e d  d a ily  d o se  is 4 0 0  m g . L icen sed  p r o d u a  
in ío rm a t io n  re c o m m e n d s  th a t  th e  ơ e a tm e n t  o f p e ri-  
a rtícu lax  d iso rd e rs  s h o u ld  b e  I ỉm ite d  to  7  to  14 days; fo r 
a c u te  g o u t, 7  day s of th e r a p y  is u su a lly  a d e q u a te .

S u lin d a c  s o d iu m  h a s  b e e n  g iv en  b y  r e a a l  su p p o s ito ry .

Administration in hepatic or renal impairment. T h e  dose  
o í  su l in d ac  m a y  n e e d  to  b e  re d u c e d  in  p a tie n ts  w ith  
h e p a tic  o r  r e n a l  ứ n p a ir m e n t  b u t  see  A d v e rse  EH ects a n d  
P re c a u tio n s , b e lo w .

Gastrointestinal disorders. In  p la c e b o -c o n ư o lle d  s tu d ie s1’2 
su lin d a c  150  to  2 0 0  m g  tvvice d a ily  ío r  6  to  9  m o n th s  h a s  
re d u c e d  th e  n u m b e r  a n d  size  o f p o ly p s  in  p a tìe n ts  w ith  
ỉam ỉỉia l  a d e n o m a to u s  p o ly p o sis  b u t  th e  e ữ e c t m a y  b e  
in c o m p le te  a n d  in  a  s tu d y 2 o n ly  p o ly p s  less t h a n  2 m m  in  
size  reg ressed . In  a d d it io n , t h e  size a n d  n u m b e r  o f po ly p s 
h a v e  b e e n  r e p o i te d 1 to  in c re a se  o n  s to p p in g  t te a tm e n t.  
T h e  b e n e íì t  o f  lo n g - te rm  th e r a p y  h a s  th e r e ío r e  b e e n  s tu -  
d ied . R e d u c e d  efflcacy  h a s  b e e n  s e e n 3 w ith  lo n g -te rm  u se  
b u t  o th e r s 4 h a v e  re p õ r te d  m a n a g e m e n t  o f r e c u r re n c e s  b y  
a d ju s tm e n t  o f  m a ln te n a n c e  d osage; th e re  s e e m e d  to  b e  
in d ỉv id u a l v a ria tio n s  in  se n s it iv ity  to  s u lin d a c  w ith  resp e c t 
to  p r e v e n t io n  o f p o ly p  r e c u ư e n c e  a l th o u g h  a n  a v e ra g e  
m a ỉn te n a n c e  d o se  o f 2 0 0  m g  d a ily  a p p e a re d  to  b e  n e e d e d .4

T h e re  is e v id e n c e 5 t h a t  su lin d a c  a lte rs  t h e  ra t io  o f 
a p o p to s is  o f s u ría c e  cells r e la tiv e  to  th o se  ly in g  d e e p e r  in  th e  
c ry p t o f  rec ta l m u co sa , th u s  a lte r in g  e p ith e ỉia l  h o m o -  
eostas is . W h e th e r  su lin d a c  p re v e n ts  m a l ig n a n t  d e g e n e ra - .  
t io n  is u n k n o v v n  b u t  t h e r e  h a v e  b e e n  re p o r ts 6'* o f  p a tie n ts  
w h o  d e v e lo p e d  rec ta l c a n c e r  d u r in g  o r  a í te r  lo n g -te rm  
th e r a p y  fo r  a d e n o m a to u s  p o ly p o sis . A  m o re  re c e n t, p lac e b o - 
c o n ư o lle d  s tu d y ’ h a s  a ls o  r e p o r te d  th a t  s u lin d a c  d id  n o t  
r e d u c e  th e  d e v e lo p m e n t  o f  a d e n o m a s  in  p a tie n ts  vvith 
ỉam iỉia l  a d e n o m a to u s  p o ly p o sis . S o m e 1-’  c o n s id e r  th a t  
s u lin d a c  is u n l lk e ly  to  r e p la c e  su rg e ry  as  p r ú n a r y  th e ra p y  for 
ỉam ilia l a d e n o m a to u s  p o ly p o sis .

A  suU one  m e ta b o li te  o f  su lin d a c , e x isu lin d  (p. 7 9 3 .1 ) h as  
a lso  b e e n  in v e s tig a te d  fo r  th e  ư e a tm e n t  o f  íam ilia l 
a d e n o m a to u s  po ly p o sis .

S u lin d a c  h a s  a lso  b e e n  re p o r te d  to  h a v e  p ro d u c e d  
b e n e Ễ c ia l e ííe c ts  in  a  p a t ie n t  w i th  d u o d e n a l  p o ly p s

a s s o đ a te d  vvith  G a rd n e ^ s  s y n d ro m e 10 b u t  a  p lac e b o -  
c o n tro l le d  s tu d y  h a s  su g g e ste d  th a t  it  m a y  n o t  b e  e ffec tive  
a g a in s t  sp o ra d ic  ty p e  c o lo n ic  p o ly p s ."
. F o r  a  d isc u ss io n  o f  e v id e n c e  su g g e stin g  th a t  r e g u la r  u se  

o f N SA ID s m a y  p r o te c t  a g a in s t  v a rio u s  ty p e s  o ỉ  m a lig n a n t 
n e o p Ịa sm s  of t h e  g a s tro in te s tin a l  ư a a .  see  M a lỉg n a n t 
N e o p la sm s  In  N SA ID s, p . 104 .1 .

1. Glardidlo FM. tí al. Treannent ot colonic and rectal adenomaỉ with 
sulỉndac ỉn ỉamỉỉial adenomatous polyposis. N Engỉ J Med 1993; 328: 
1313-16.

2. Debinskỉ HS. tí al. Eữcct oí sulindac on small polyps ỉn tamilỉa) 
adenomatouỉ polyposis. Lanetí 1995; 345: 855-6.

3. Tonelỉỉ F, Vaỉanzano R. Suỉindac ỉn ỉamllial adenomatous polyposis. 
Lanetí 1993; 342: ỉ 120.

4. Labayle D. tí ai. Sulỉndac in ỉamílỉal ađenomatous polyposỉs. Lanctí ỉ 994; 
343:417-18.

5. Keỉler JJ. tí a i Rectal epiứteliaỉ apoptosis in íamilial adenomatous 
polyposis patíenu ưeatcd wỉtta sulindac. Gut 1999; 45: 822-8.

6. Thorson AG. tí ai. Recul ancer ỉn FAP patíem aíier sulindac. Lanotí 
1994:343: 180.

7. Matsuhashỉ K  tí aỉ. Rectal cancer aíỉer sulindac iherapy for a sporadic 
adenomaiouỉ coìonỉc polyp. Am J Gúỉtroenterol 1998; 93: 2261-6.

8. Cruz-CorTca M. tí al. Long-term ireatmem wich sulỉndac ìữ íamilial 
adenomatous polyposis: » prospeciive cohort siudy. Gastroenterology 
2002; 122:641-5.

9. Giardiello FM. tí aỉ. Prímary chemoprcvcntion of íamilial adenomatous 
poiyposiỉ wiih sulỉndac. N Eng! J Med 2002; 346: ] 054-9.

10. Parker AL. tí aỉ. Disappearance of duodenal polyps ỉn Gardner s 
syndrome with sulìndac iherapy. Am J Gastromterol 1993; 88: 93-4.

11. Ladenheim J. tí ai. Eííea of sulindac on sporadic colonic polyps. 
GastroenUrohgy 1995; 108: 1083-7.

Premature kibour. T h e  m o st c o m ra o n  a p p ro a c h  to  p o s t-  
p o n in g  p r e m a tu r e  la b o u r  (p . 2 1 3 1 .1 )  w i th  d ru g s  h a s  h is-  
to ric a lly  b e e n  w i th  a  se lec tiv e  b e ta 2 a g o n is t. H o w e v e r, as 
p ro s ta g la n d in s  h a v e  a  ro le  in  u te r in e  c o n ơ a c tio n  a n d  ce r- 
v ica l r ip e n in g  a n d  d ila ta t io n , p ro s ta g la n d in  s y n th e ta se  
in h ib i to r s  su c h  as  in d o m e ta c in  h a v e  a lso  b e e n  u se d . 
S u lin d a c  h a s  a lso  b e e n  ư ie d 1'2 as a n  a l te m a t iv e  to  in d o m e -  
t a d n  a s  i t  a p p e a rs  to  h a v e  l ittle  p la c e n ta l  t r a n s íe r  a n d  m ay  
th e r e ío r e  h ã v e  fe w e r  feta l a d v e rse  e ííe c ts .1 H ovvever, th e  
a u th o r s  o f  a  s u b s e q u e n t  s tú d y  su g g e ste d  th a t  su lin d a c  h a d  
m a n y  o f  th e  s a m e  a d v e rse  íe ta l e ííe c ts  a s  i n d o tn e t a d n  a n d  
its  u s e  c o u ld  o n ly  b e  d e sc rib ed  as in v e s t ig a t io n a l .3 A 
s tu d y 4 u s in g  re la tiv e ly  lo w  d o ses  o f su lin d a c  (lO O m g  n v ice  
d a ily ) d id  n o t  n o te  a n y  s ig n ỉb c a n t fe ta l  o r  m a te m a l  
a d v e rse  effec ts  b u t  a lso  ỉ o u n d  th e  d ru g  to  b e  in e ữ e c tiv e  in  
e x te n d in g  g e s ta tio n  o r  im p ro v in g  o u tc o m e .

1. Carlan SJ. tí ai. Randomỉzed comparacỉve trial of indomethadn and 
suỉỉndac ỉor the treaưnent of reỉraaory preierm labor. Obstet Gynecol 
1992; 79: 223-8.

2. Carỉan SJ, tí a i Outpatient oral sulìndac 10 prevem recurrence of 
preterm labor. Obsití Gyneaế 1995; 85: 769-74.

3. Kramer WB, tí ai. A randomized doubỉe-bỉind study comparỉng the íetal 
eSects of sullndac to terbutalỉne durỉng the management oí preterm 
ỉabor. Am J Obsttí Gynecoi 1999; 180: 396-401.

4. Humphrey RG. er aỉ. Suỉindac to prevent recurrent preterm ỉabor a 
randomixéd conưolỉed ưiaL Obtttí Gynteoỉ 2001; 98: 555-62.

Adverse Effects, Treatment, and Precautíons
A s fo r  NSA ID s in  g e n e ra l , p .  104 .3 . U rin e  d isc o lo ra tio n  h a s  
o c c as io n a lly  b e e n  r e p o r te d  w i th  su lin d a c .

S u lin d a c  m e ta b o li te s  h a v e  b e e n  r e p o r te d  a s  m a jo r  o r  
m in o r  c o m p o n e n ts  in  rencd  s to n e s . I t  s h o u ld  th e r e ĩo r e  be 
u se d  w i th  c a u tio n  in  p a tie n ts  w ith  a  h is to ry  of r e n a l  s to n e s  
a n d  s u c h  p a tie n ts  s h o u ld  b e  k e p t  w e ll  h y d r a te d  w h ile  
r e c e iv in g  su lin d a c .

U K  lic e n se d  p r o d u a  in ío r m a t io n  re c o m m e n d s  th a t  
p a tie n ts  vvith h e p a tic  im p a irm e n t  s h o u ld  n o t  b e  g iv en  
su lin d a c ; in  th e  U SA , h o w e v e r ,  lic e n se d  in ío r m a t ío n  S tates 
t h a t  p a t ie n ts  w i th  p o o r  h e p a tic  h m c t io n  m a y  b e  g iv e n  a 
r e d u c e d  d o se  o f s u lln d a c  w ith  d o s e  m o n ito rin g . T h e  d o se  of 
s u lin d a c  m a y  a lso  n e e d  to  b e  re d u c e d  in  th o se  w ith  r e n a l  
i m p a in n e n t .  L ic e n s e d  in ỉo r m a t io n  r e c o m m e n d s  th a t  
su lin d a c  is  n o t  u s e d  in  p a tìe n ts  w i th  a d v a n c e d  re n a l  
d isease , b u t  th is  a p p e a rs  to  b e  b a se d  o n  a  la c k  o f d a ta  in  su c h  
p a tie n ts .

Effects on the blood. A g ra n u lo c y to s is ,1 th ro m b o c y to p e -  
n ia ,2 h a e m o ly tic  a n a e m ia ,3 a n d  a p la s tic  a n a e m ia 4 h a v e  
b e e n  r e p o r te d  i n  p a tie n ts  ta k in g  su lin d a c .

1. Romeril KR, tí ai. Suỉindac ỉnduced agranuỉocytosỉs and bone marrow 
culture. Lanttí 1981; U: 523.

2. Karachalíos GN. Parỉgorakis JG. Thrombocytopenia and sulindac Ann 
ìntem Med 1986; 104: ] 28.

3. Johnson FP, tí ai. ỉmmune hemoỉytỉc anemỉa assodated vvith suỉindac. 
Ardĩ ỉnttm Mtd 1985; 145: 15 ỉ 5-16.

4. Andrem R. Russell N. Apỉastỉc anaemia assodated vvith a non-steroidaỉ 
and-ỉnílammatory drug: relapse aíter exposure to another such drug. 
BMJ 1990; 301: 38.

Effects on the CNS. A c u te  d e te r io ra tio n  o f  p a rk in so n ism  
o c c u rre d  in  a  p a t ie n t  a ỉ te r  s ta r tin g  s u lin d a c .1 

S e e  a lso  H y p e rse n sitiv ity , p . 135 .1 .
1. Sandyk R. Giilman MA. Acutc cxaccrbation of Parkỉnson's discase wiứi 

sulỉndac. Ann Neurữỉ 1985; 17: 104-5.

Eííects on the endocríne System. A  case  oi rev e rs ib le  
g y n a e c o m a s tia  a s s o d a te d  w i th  su lin d a c  tb e r a p y  h a s  b e e n  
r e p o r te d .1 T h e re  h a s  a lso  b e e n  a  r e p o r t2 of re v e rs ib le  
h y p o th y ro id is m  in  a n  e ld e r ly  p a tie n t  ta k in g  su ỉin d a c .

1. Kapoor A. Reversỉbỉe gynecomastia assodated with sulỉndac therapy. 
JAMA 1983; 250: 2284-5.

All cross-reíerences reỉer to entries in  Volume A



Suli ndac/Suxi buzone 135

2 Iycr RP. Duckett GK. Reversible secondary hypothyroidism induced by 
suĩùidac. BMJ 198$; 290: 1788.

Effects on the gallbladder. A  's lu d g e ' co m p o se d  oi c ryst- 
a l i in e  m e ta b o li te s  o f  su lin d a c  h a s  b e e n  ío u n d  in  t h e  com - 
m o n  b ile  d u a  d u r in g  s u rg e ry  fo r b ilia ry  o b s tr u a io n  in  
p a tie n ts  w h o  h a d  b e e n  ta k in g  su lin d a c .1

I. Anonymous. Rare compỉỉcatíon with sulindac. PDA Drug BuU 1989; 19:
4.

Effeds on the kidneys. S u lin d a c - in d u c e d  re n a l im p a ữ -  
m e n t ,  in te n t i t i a l  n e p h rit is , a n d  n e p h ro t ic  sy n d ro m e  h a v e  
b e e n  r e p o r te d .1 I t  h a s  b e e n  su g g ested  t h a t  su lin d ac , as a  
p ro d ru g , m a y  n o t  in h ib i t  r e n a l  p ro s ta g la n d in  sy n th e s is  in  
th e r a p e u t ic  d o ses. H o tv e v e r, th is  p o te n tia l ly  im p o r ta n t  
th e r a p e u t ìc  a đ v a n ta g e  h a s  n o t  b e e n  u n iío rm ly  s e e n  in  
s h o r t - te r m  s tu d ie s  in  p a tie n ts  w i th  r e n a l  d y s íu n a io n .2"*

T h e re  h a v e  b e e n  re p o r ts  o f  r e n a l  s to n e s  c o n sis tỉn g  of 
b e tw e e n  10 a n d  9 0 %  o f  s u lín d a c  m e ta b o li te s  d ev e lo p in g  in  
p a tie n ts  g iv e n  su lin d a c .5

1. Whe!ton A. tíal. Suỉỉndac and renal Impairment. JAMA1983; 249:2892.
2. Klassen DK, tí ai. Suỉỉndac kinctia and eữects on renal hmctíon and 

prostaglandỉn excretion in renal insuffidenqr. J ơin Pharmaeoỉ 1989; 29: 
1037-42.

3. Erỉksson L-O, tí ai. Eữects oỉ sulỉndac and naproxen on prostagỉanđỉn 
excrctíon in patíents wiih ỉmpaired renal hmctỉon and rheumatoỉd 
arthritỉs. Am 3 Med 1990; 89: 313-21.

4. Whelton A. tí a i Renaỉ eữects of ỉbuproíen, piroxicara. and sulindac in 
padents with asympiomatíc re nai ỉăilure. Ảm ỉntem Med 1990; 112: 
568-76.

5. Anonymous. Rare complicarion with sulỉndac FDA Drug Buỉỉ 1989; 19:
4.

Effects on the liver. H e p a to to x id ty  re p o r te d  in  p a tie n ts  
re c e iv in g  s u lin d a c  i n d u d e s  h e p a to c e llu la r  in ju ry  a n d  cho- 
le s ta tic  j a u n đ ic e .u  S y m p to m s  ot h y p e rse n s it iv ity  i n d u d -  
in g  ra s h ,  te v e r , o r  e o s in o p h ilia  h a v e  b e e n  re p o r te d  in  35 
to  5 5 %  o f p a tie n ts  w i th  su lin d a c -in d u c e đ  liv e r  d a m a g e ;2 
in  th e s e  p a tie n ts  th e  liv e r  d a m a g e  o c c u rre d  u su a lly  vvithin 
4  to  8  w e e k s  o f  b e g in n in g  su lin d a c  th e ra p y . Fo r r e íe re n c e  
to  a  r e p o r t  d t in g  th e  s tro n g e s t  ev id e n c e  fo r  an  a s s o d a tio n  
oi s u lin d a c  tv ith  l iv e r  d ise a se  c o m p a re d  vvõth o th e r  
NSABDs, see  u n d e r  NSAIDs, p . 106 .3 .

S ee  a lso  E í íe a s  o n  th e  Sk in , be lo w .
1. Gal&nosa AG. spyker DA. Suỉỉndac hepatotoxiđty: a case repon and 

review. ơin Toxừol 1985; 23: 205-38.
2. Tarari EM, tí at. Sulỉndac-assodated hepadc injury: analysis oỉ 91 cases 

reponed to the Food and Drug Admỉnỉstration. Gasữomưroỉogy 1993; 
IM: 569-74.

Effects on the lungs. F or r e ỉe re n c e  to  p n e u m o n it is  asso- 
d a te d  vvith s u lin d a c  th e ra p y , s e e  H y p ersen sitiv ity , be low .

Effects on the ỉkin. T oxic  e p id e im a l n e a o ly s is  has  
o c a i r r e d  in  p a tie n ts  ta k in g  su lin d a c .1 I n  a  p a tie n t  to x ic  
h e p a ti t i s  a n d  th e  S te v e n s -J o h n so n /to x ic  e p id e rm a l n e a o -  
lysis s y n d ro m e  re s u lte d  in  d e a th .2

A n  u n u s u a l  p e m io - lik e  r e a a i o n  a ổ e o in g  th e  toes, vvhich 
w a s  a lso  c o n Đ rĩn ed  b y  rec h a lle n g e , h a s  b e e n  re p o r te d .2

S u lin d a c  h a s  also  b e e n  re p o r te d  to  c a u se  p h o to se n s itiv ity  
r e a o io n s .4

1. Smaỉỉ RE, Gamett WR. Sulindac-lnduced toxỉc epídermaỉ necrolysis. 
ain Pham 1988; 7: 766-71.

2. Klein SM, Khan MA. Hepatỉtís, toxic epỉdermal necroỉysis and 
pancreatitís ỉn assodatỉon vvith sullndac therapy. J Pheumatoí 1983; 10: 
512-13.

3. Reinertsen JL. Unusual pemỉo-ỉike reaction to suỉỉndac Arthrừừ Rheum 
1981:24: 1215.

4. Anonymous. Drugs Chat cause phỡtosensitivỉty. Med Litt Drugs Ther 
1986; 28: 51-2.

Hypersensitivity. H y p e rse n sitiv íty  r e a a io n s  to  su lin d a c  
i n d u d e  p n e u m o n it is ,1-2 g e n e ra lis e d  ly m p h a d e n o p a th y ,5 
a se p tic  m e n in g itis ,4 a n d  a n a p h y la a o id  r e a c tio n .5

S ee  a lso  E f fe o s  o n  th e  L iver a n d  EIIeCTs o n  th e  Skín, 
a b o v e .

1. Smiih FE, Lindberg PJ. Lih-threatening hypersensitivity to sulindac. 
JAMA 1980; 244; 269-70.

2. Fein M. Sulindac and pneumonitis. Artn Intern M td  ỉ 981; 95: 245.
3. Sprung DJ. Sulindac causing a hypersensitỉvỉty reactìon with peripheral 

and medỉastỉnal lymphadenopathy. Anrt Intem Med 1982; 97: 564.
4. Fordham von Reyn c. Recurrent asepdc menỉngitis due to suỉindac. Ảrm 

Ịntem Mtd 1983; 99: 343-4.
5. Hyson CP, KazakoA MA. A severe multisystem reactỉon to sulindac. Arúĩ 

Intem Mtd 1991; 151: 387-8.

Poncreatitis. R e p o r ts1"* o f  p a n c re a ti t is  a s so d a te d  w ith  
su lin d a c  th e ra p y .

1. Goldsteỉn J, tí  a i Suỉỉndac assodated wỉtb pancreatítỉs. Aim ĩntem Med 
1980; 93: 151.

2. Sieíkin AD. Sulindac and pancreatitỉỉ. Am ỉntem Med 1980; 93:932-3.
3. Lilly EL. Pancrcatiris after adminÌ5ĩraỉion oỉ sulỉndac JAMA 1981; 246: 

2680.
4. Memon AN. Panaeatỉtỉs and sullndac Ann Intem Mtệ 1982; 97: 139.

Porphyría. T h e  D m g  D a ta b a se  fo r  Ả c u te  P o ip h y ria , com - 
p ile d  b y  th e  N orvvegian  P ọ tp h y iia  C e n tre  (NẠPOS) a n d  
th e  P o tp h y r ia  C e n tre  Svveden, d a s s ih e s  su lin d a c  á s  possi- 
b ly  p o r p h y r in o g e n iq  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  sa íe r  
a l t e m a t iv e  is a v a ila b le  a n d  p r e c a u tio n s  sh o u ld  b e  consid - 
e re d  i n  v u ln e ra b le  p a tie n ts .1

1. The Drug Database íor Acute Porphyria. Avaỉlabỉe at: http;//www. 
drugs-porphyria.org (accesscd 23/10/11)

Interactions
For in te r a o io n s  a s so d a te d  w ith  NSAIDs, se e  p .  1 0 7 .3 .

D ũ n e th y l su llo x id e  red u c e s  p lasm a  c o n c e n tra t io n s  o f th e  
a a iv e  m e ta b o li te  o f  s u lin d a c  a n d  u se  o f  t h e  tw o  d ru g s  
to g e th e r  h a s  a k o  re su lte d  i n  p e r ip h e ra l  n e u ro p a th y .  
D ư iu n isa l a n d  a sp ir in  a re  re p o r te d  to  r e d u c e  t h e  p lasm a  
c o n c e n ư a tio n  o f th e  a o iv e  m e ta b o li te  o f su lin d a c . U n lik e  
o th e r  NSAIDs, su lin d a c  is r e p o r te d  n o t  to  r e d u c e  th e  
a n tih y p e rte n s iv e  e í í e a s  of d ru g s  su c h  as  t h ia á d e  d iu re tic s , 
b u t  n e v e rth e le s s  l ic e n sed  p r o d u a  in ío rm a tio n  re c o m m e n d s  
th a t  b lo o d  p re s su re  b e  d o s e ly  m o n ito re d  ừ i  p a tie n ts  ta k in g  
a n tih y p e n e n s iv e s  w ith  su lin d ac .

Pharmacokinetics
S u lin d a c  is a b so rb e d  b o m  th e  g a s tro in te s tin a l  t r a a .  I t  is 
m e ta b o lis e d  b y  re v e r s ib le  r e d u a i o n  to  t h e  su lí id e  
m e ta b o li te , vvhich a p p e a rs  to  b e  th e  a a iv e  f o n n , a n d  by  
irre v ers ib le  o x id a tio n  to  t h e  su lío n e  m e ta b o li te .  P e a k  
p lasm a  c o n c e n tra tio n s  o f th e  su ỉh d e  m e ta b o li te  o c a i r  in  
a b o u t  2  h o u rs .  T h e  m e a n  e lim ln a tio n  h a lí-U íe  o f  su ỉỉn d a c  is 
a b o u t  7 .8  h o u r s  a n d  o f  th e  su lh d e  m e ta b o li te  a b o u t  16 .4  
h o u rs .  S u lin d a c  a n d  its  m e ta b o li te s  a re  o v e r  9 0 %  b o u n d  to  
p lasm a  p ro te in s . A b o u t 50%  is e x c re ted  in  th e  u r in e  m a in ly  
as th e  s u lỉo n e  m e ta b o li te  a n d  i ts  gluCTironide c o n ju g a te , 
w ith  sm a lle r  a m o u n ts  o f su lin d a c  a n d  its  g lu o ir o n id e  
c o n ju g a te ; a b o u t  2 5 %  a p p e ars  in  th e  laeces , p r im a ií ly  as  
s u lío n e  a n d  su lh d e  m ẽ ta b o lite s . S u lin d a c  a n d  its  m e ta b o li te s  
a re  a ls o  e x c r e t e d  in  b i le  a n d  u n d e r g o  e x te n s iv e  
e n te ro h e p a t íc  d r o t l a t i o n .

R e íe re n c e s .
I. Davies NM. Watson MS. Clinical pharmacokỉnetỉcs oỉ sulindac a 

dynamỉc old drug. ơờí Pharmaeoidntí 1997; 32:437-59.

Preparations
proprietary Prepevulions (details are given in  V olum e B)

Single-ingredient PreporaHons. AustraL: Aciin; Betg.: C linorilt; CatuúL: A po-Sulin; N ovo-Sundacỷ; china: c lin o iil 
Zulida (féÌ3ÌẺ ); Fr.: A rth ro d n e ; Gr.: Norilahn; Sulen; u d o la c  
ZirofaIen; Bong Kong: A din ; c lin o rilt;  lrL: c l in o r il t;  ItaL: 
clinoril; AÍỂX: A trise r  Bio-Dac; CUnoril; c lison ; Copalỷ; K ena- 
lin; R en id ac  S ulifurf; V indadn; Zulsolf; NZ: c lin o til;  D adin ; Singapore: A po-Sulin; Spain: S u lindalt; Swed.: c lin o r il t;  Thai.: Cenlidac; Clinoril; UK: C linorilt; USA: c linoril.

Pharmocopoeial Preporations
BP 2014: Sulindac Tabtets;
USP 36: Sulindac Tablets.

Superoxide Dismutase
NK-34Í (recòmbinant human superoxide dismutấse); SOD; 
Superăxiđo đismutása; Cynep0KCMflflncMyra3a. 

D e s c r ip t io n .  S u p e ro x id e  d ism u ta se  r e p re se n ts  a  g ro u p  o f 
w a te r-so Iu b le  p ro te in  c o n g e n e rs  vvidely d is tr ib u te d  in  
n a tu r e  w h ic h  c a ta ly se  t h e  c o n v ẹ rs io n  o f s u p e ro x id e  rad ica ls  
to  p e ro x id e . S ev e ra l d iữ e re n t  ío rm s  ex is t, w h ic h  v a ry  in  
th e lr  m e ta l  c o n te n t ;  ío rm s  c o n ta in ìn g  c o p p e r  o r  c o p p e r  a n d  
z in c  a re  c o m m o n .

Orgotein IBAN, USAN, liNNỊ

Bovine Supéraxỉde'- Đismutase; Orgbteiini; Orgoteína; 
Orgotéine; Orgoteinúm; Ormetein; OproTenH.
CA S —  9016-01-7. . . . ,
ATC -r MOlAXU: ‘ : ’ ........
ATCVet —  QM0ĨAXỈ4,
UNII —  PKE82VV49V1.

D e s c r ip t io n .  O rg o te in  is a  su p e ro x id e  d ism u ta se  p ro d u c e d  
fro m  b e e f  l iv e r  as  C u -Z n  m ix e d  c h e la te . M ol. w t  a b o u t  
33 0 0 0  vvith a  c o m p a a  c o n ío rm a tìo n  m a in ta in e d  b y  a b o u t  
4 g ra m -a to m s  o f c h e la te d  d iv a le n t m eta l.

Pegorgotein ỊUSAN, riNNi

Pegorgoteína; i'Pégorgotéine; ‘ Pegorgoteinum;, PEG-SOD;: 
:Win-2-21l8; PlaroproTeMH.; -ỉ ; 1 ii..- 1
CAS —  ỉ55773-57-2. '■

D e s c r ip t io n .  P e g o rg o te in  is a  su p e ro x id e  d ism u ta s e  
c o n ịu g a te d  w ith  p o ly e th y le n e  g lyco l to  p ro lo n g  i ts  d u r a t io n  
o f a o io n .

Sudismase ỊriNNỊ 

Sudismasa; Sudismasum; cýflM3Maáa.
■CAS —  110294-55-8
D e s a d p t i o n .  S u d ism a se  is  a  h u m a n  M -ace ty lsu p e ro x id e  
d ism u ta se  p ro d u c e d  b y  re c o m b in a n t D N A  te c h n o lo g y  a n d  
c o n ta in in g  a  c o p p e r  a n d  r in c  p ro s th e tic  g ro u p .

Uses and Administration
S u p e ro x id e  d ism u ta se s  h a v e  a n tì - in í la m m a to ty  p ro p ẹ r tie s .  
O rg o te in , a  b o v in e  d e riv e d  su p e ro x id e  d ism u ta se , h a s  b e e n

g iv e n  by  local in je c tio n , in to  th e  jo in ts  fo r d e g e n e ra tív e  jo in t  
d isorders, b u t  h y p e rs e n ã tiv i ty  re a c tío n s  h a v e  l im ite d  its  use. 
I t  h a s  also b e ẹ n  trie d  ỉo r  th e  a m e lio ra tio n  o f a d v e rse  e ữ e o s  
íro m  rad io th e ra p y . F o n n s  o f h u m a n  s u p e ro x id e  d ism u ta se  
d e riv e d  b y  re c o m b in a n t  D N A  te c h n o lo g y  h a v e  b e e n  
developed .

S u perox ide  d ism u ta se s  h a v e  a lso  b e e n  in v e s tig a te d  for 
th e i r  f ree -tad ica l sc av en g in g  p ro p e r tie s  in  a  v a rie ty  of 
conditions; h o w e v e r , t h e ữ  v a lu e  h a s  b e e n  lim ite d .

Bronchopulmonary dysplosia. U se o f  su d ism a se  in  p re -  
m a tu re  in ía n ts  t te a te d  fo r  r e s p ứ a to ry  đ isư e ss  syndỊrom e 
d id  n o t p re v e n t d e v e lo p m e n t õ f  b r o n c h o p u lm o n a ry  dys- 
p las ia  (p. 1602.1) in  t h e  firs t m o n th .1 H o w e v e r, t te a te d  
h ư a n ts  su b seq u e n tly  shovved a  lo w e r  in d d e n c e  o f  sev ere  
resp ira to ry  d isease  a n d  h o sp ita lis a tio n s  in  th e  à r s t  year, 
suggesting  a re d u c tìo n  in  c h ro n ic  lu n g  in ju ry .  T h e  a n to x i-  
d a n t  w as g iv e n  in ơ a tra c h e a l ly  i n  a  d o se  o ỉ  5 m g /k g  ev ery  
4 8  h o u n  ũ  lo n g  as in tu b a t io n  a n d  v e n ti la t ío n  vvere neces- 
sa ry . A system atic  re v ie w 2 w a s  u n a b le  to  r e a c h  a  f i im  con- 
d u s io n  a b o u t th e  e ỉh c a c y  0ỉ su p e ro x id e  d ism u ta se s  i n  p te -  
v e n tin g  c h ro n ic  lu n g  d isease .

1. Davis JM. a  ãt. Pulmonary outcome at 1 year corrected age in premature 
inỉanis neated at btith with recombliiant human CuZn nipenxide 
dismuiase. Miatrừs 2003; III: 469-76.

2. Suresh GK. et al Superoxỉde dismutasc ỉor prtventing chronỉc lung 
discasc in mechanically venúlaied preterm lníants. Avallable in Thê 
Coctuane Databasc ot Systcmatic Revieyn; bme 1. Chichester; John 
Wilcy; 2001 (accesed 09/05/05).

Adverse Effects
A naphy lax is  a n d  o th e r  h y p e rse n s it iv ity  r e a o io n s ,  som e- 
tù n e s  íatal, h a v e  b e e n  re p o r te d  w i th  o rg o te in . Lọcal 
re a o io n s  a n d  p a in  m a y  ocCTir a t  th e  s ite  o f  in je d ỉo n  of 
o rgo te in .

PharmơcokineHcs
R e íe rcn ces.

1. Roseníeld WN, tí al. Siíety and pharmacokinetỉo ol recombỉnant 
human superoxỉde dỉsmutáse admỉnistered ỉntrathecally to premature 
neonates wỉth respiratory dỉstress syndiome. Ptdiatria 1996; 97:811-17.

2. Davis JM, tí a l Saỉety and pharmacokỉnetỉcs oỉ multìple dosẹs o( 
recorabinam human CuZn superoxỉde dísrouỉase admỉnỉstered 
IntrathecaQy to premature neonates with respiratory dỉstress syndrome. 
Ptdiatria 1997; 100:24-30.

3. Schwedheỉm E, tí al. Clỉnỉcaỉ phannacokỉnetícs oỉ antỉoxỉdams and their 
ímpact on systẹmỉc oxỉdadvc sưess. ơin Pharmaeokàưt 2003; 42:437-59.

Preparations
Proprietary Preporationỉ (detailỉ a ie  given in  V olum e B)

Single-ingredient Preparations. Arg.: Sodennlx; Rus.: Rexod(Pexcoa).
Mulli-ingredient PreparaHons. Fr.: GliSODine A ntioxidant; Gli-
SỐDine Delenses; GliSODine Solaire; Proselem ; Ultraselem;Inđon.: Glisodin; nutrivision; ItaL: Legalon Plus; Mex.: Avitiỉ;
Sodimel; singapore. N utrìv isiont.

Suprofen IBAN, USAN. rlNN)
R-25061; Suproíeeni; SuproFèrie; Suproíeno; Suprofenũm; 
Sutoprofen; CynpoệeH. ’ .
2-[4-(2-Thenoỹl)phenyl]propionic add.
Cm H ,A S = 2 6 0 3  . . .
CAS —  40828-46-4.
ATC — M0ÌAE07.
ATC Vet — QM01AE07.
UNII —  988GU2F9PE.

P h a rm a c o p o e ia s . In  us.
U S P  36: (S u p ro íe n ). A w h i te  to  o f f-w h ite  p o w d e r ,  o d o u rless  
o r  h av in g  a  s lig h t o d o u r. S p arin g ly  so lu b le  in  w a te r .

Profìle
S u p ro ỉe n  is a n  NSAỈD (p. 1 0 2 .3 ). S u p ro le n  h a s  b e e n  u se d  as 
1 %  eye d ro p s to  in h ib it  t h e  m io sis  th a t  m a y  o c c u r  d u r in g  
o a i l a r  su rgẽry .

I t  w as ỉo rm e rly  g iv e n  o ra lly  in  m ild  to  m o d e r a te  p a in  a n d  
in  o ste o a rth ritis  a n d  r h e u m a to id  a r th r it is  b u t, a f te r  rep o rts  
o f adverse  r e n a l  r e a a io n s ,  m a rk e tin g  o f  t h e  o ra l  d o se  ío rm  
w a s  su sp en d e d  w o r ld w id e .

Preparations
Pharmacapoeial Preporotíoni
U SP 36: Suproỉen O phthalm ic Solutíon.

Suxibuzone ÍBAN, rlNNÌ
■ Suksibụtsoní; Sukslbuzònás; Suxibuzori; SÚxibuzona; Suxibu-’ 
zonúm;Szuxibúzòn;CýKCM'6y3ÒH. í |'V:' • ■■■'.

,4-Butyl-4-hydrọxymethyl-1,2-diphẹnylpyrazọlidine-3,5- 
dione hydrogen succinate (estẽr)
C2aH26N20 6=4385

The Symbol f  denotes a preparation no longer aaively marketed



136 Anaỉgesics AnH-infỉammatory Drưgs and Antỉpyretics

CAS — 27470-51-5
ATC —  M02AA22 ' >
ATC Vet—  QM01AA90; QM02AA22 "  -
UNII —  86TDZ5WP2B 1

P h a r m a c o p o e ia s .  In  Eur. (see  p . vii).

P h .  B u r .  8 : (S u x ỉb u z o n e ) . A  vvhite  o r  a lm o s t w h ite , 
c ry s ta ll in e  p o w d e r .  P rac tìca lly  in so lu b le  in  vvater; so lu b le  in  
a ỉc o h o l;  í re e ly  so lu b le  in  a c e to n e ; p rac ticaU y  in so lu b le  in  
c y c lo h e x a n e .

Proíile
S u x ib u z o n e , a  d e riv a tìv e  o f p h e n y lb u ta z o n e  (p. 125 .1 ), is a n  
N SA ID  (p . 1 0 2 .3 )  t h a t  h a s  b e e n  a p p lie d  to p ica lly  a t  a 
c o n c e n tr a t ìo n  o f  a b o u t  7 %  in  m u sc u lo sk e lc ta l  a n d  jo in t  
d iso rd e rs . C o n c e m  o v e r  s a íe ty  a n d  to x id ty  a í te r  o ra l u s e  h a s  
le d  to  i ts  w i th d ra w a l  fro m  th e  m a rk e t  in  m a n y  c o u n tr ie s .

Preparatìons
Proprietary Preparaliom  (details are g iv ín  in  V olum e B) 

Single-ingredient Preparoliom . Spain: D an ilon t-

Tapentadol IUSAN, riNNì 

BN-200; CG-5503; Tapentadolum; TaneHTaflon.
3-[(1R ,2R)-3-(D im ethylam ino)-l-ethyl-2-m ethylpropyl] 
phenol. -  
C,4Hb NO=2213 
CAS~ 175591-23-8.
ATC —  N02AX06. •
ATC Vet —  QN02AX06.
UNH —  H8A007M585.

Tapentadol Hydrochloride ỊriNNMi
H id ro d o ru ro  d e  ta p e n tá d o l; T apen tado l, C h lo rhydra te  de ; 
T a p e n tã d o li H ydrochloridum ; TaneHTafl0 /ia  r^qpóx/iopn/ỊT  ■ 
C,4H23NO,HCI=257.8 
CÁS - r ’175591-09-0.
ATC —  N02AX06.
ATC Vet —  QN02AX06.
UNII — 7Ỉ204KII53.

Uses and Administration
T a p e n ta d o l is a n  o p io id  a n a lg e s ic  (p . 108 .1 ) t h a t  is p r im a ii ỉy  
a  p -o p io id  a g o n ỉs t  a n d  a lso  a n o r a d r e n a lin e  re u p ta k e  
in h ib ito r .  I t  is  u s e d  in  th e  t r e a tm e n t  o f m o d e r a te  to  s e v ere  
a c u te  p a in  a n d  is g iv e n  o ra lly  as  th e  h y d ro c h lo r id e  b u t  doses 
a re  e x p rc s se d  in  te im s  o f th e  base; 58 .2  m g  o f  ta p e n ta d o l 
h y d ro c h lo r id e  is  e q u iv a le n t  to  a b ó u t  5 0  m g  o f ta p e n ta d o l.  
D o ses  o f 50 , 75 , o r  lO O m g a re  g iv e n  e v e ry  4  to  6 h o u r s  
d e p e n d in g  o n  th e  in te n s ity  o f  p a m . O n  th e  firs t day , a 
s e c o n d  d o se  m a y  b e  g iv en  1 h o u r  a í te r  t h e  in it ia ỉ  d o se  i! p a in  
r e l ie í  is in a d e q u a te ;  su b s e q u e n t  doses  s h o u ld  b e  g iv e n  e v e ry  
4  to  6 h o u rs ,  a d ju s te d  ac co rd in g  to  r e sp o n se , to  a  m a v im n m  
to ta l  d o se  o f  7 0 0  m g  o n  th e  ftrs t d a y  a n d  o f  6 0 0  m g  d a ily  o n  
s u b s e q u e n t  d ay s.

F o r  d o ses  i n  p a tie n ts  w i th  h e p a tìc  im p a u m e n t ,  se e  b e lo w . 

R e íe re n c e s .
1. Hale M, tí aỉ. Tolerabỉỉity oỉ tapentadol immedỉate release ỉn patíents 

with ỉower back pain or osteoanhrìtis oỉ che hip or knee over 90 days: a 
ranđomứed double-blind study. Curr Med Ra Opin 2009; 25; 1095- 
1104.

2. Haitrick c, tíaL EỈGcacy and tolerabỉlity oftapentadoỉ ỉmmedỉate rcỉeasc 
and oxycodonc KC1 ỉmxnedỉate ĩcIcỉsc ỉn patiencs avvaỉtìng piimary joini 
replaccment surgcry for end-stagc joỉn( disease: a 10-day, phâýá TTĨ, 
randomircd, doubie-blind, activc- and placebo-controDed study. Clin 
77wr2009; 31: 260-71.

3. Daniels s, tí ứ!. A randomừed, double-bỉỉnd. placebo-conỉroUed phase 3 
study of the relative eỉBcacy and toỉerabiỉỉty oC tapenuđól IR and 
oxycodone ZR for acute pain. CurrMedRa Opin 2009; 25; 1551-61.

4. Wade WE. Sprulỉỉ WJ, Tapentadol hydrochloride: a centraDy acting oral 
analgesic Qin Ther 2009; 3 lỉ 2804-ỉ 8.

A d m in is trc r tio n  in  h e p a tic  im p a irm e n t.  T a p e n ta d o l h y d io -  
c h lo r id e  s h o u ld  b e  g iv e n  w ith  c a u tio n  to  p a tie n ts  w i th  
m o d e ra te  h e p a tic  im p a in n e n t ;  t r e a tm e n t  s h o u ld  b e  s ta r te d  
w ith  o ra l d o ses  e q u iv a le n t  to  50  m g  o f t a p e n ta d o l  g iv e n  a t 
in te rv a ls  o f  n o  lẽss t h a n  e v e ry  8  h o u r s  ( m a x ứ n u m  o f 3 
d o ses  in  2 4  h o u r s ) .  T h e rea fte r , m a in te n a n c e  o i an a lg e s ia  
m a y  b e  a c h ie v e d  b y  a d ju s tin g  th e  d o s in g  in te rv a l  acco rd - 
in g  to  to le rab ility .

U se in  p a tie n ts  w i th  s e v e re  im p a ữ m e n t  h a s  n o t  b e e n  
s tu d ie d .

Dependence and Withdrawal
A s fo r  O p io id  A n a lg esics  in  g e n e ra l , p .  1 0 9 .1 . .

Adverse Effects, Treaừnent, and Precautions
As fo r O p io id  A nalgesics in  g e n e ra l , p .  1 10 .1 .

All cross-reterences reíer to entiies in Volume A

Porphyria. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n t te  (N A PO S) a n d  
th e  P o rp h y ria  C e n ơ e  S w ed e n , d a s s iũ e s  ta p e n ta d o l as  
p ro b a b ly  n o t  p o rp h y rin o g e n ic ;  i t  m a y  b e  u s e d  as  a  d ru g  o f  
first ch o ic e  a n d  n o  p re c a u t ìo n s  a re  n e e d e d .1

ỉ. The Drug Database for Acute Porphyiia. Avaỉỉable ac hrtp://vvww. 
drugs-porphyria.org (accessed 22/10/11)

Interactions
F o r in te ra c tio n s  a s s o d a te d  w i th  o p io id  an a lg esics , s e e
p . 111 .2 .

Pharmacoldnetics
T a p e n ta d o l is su b je c t to  e x te n s iv e  f irs t-p ass  m e ta b o lism  w ith  
a  m e a n  a b so lu te  b io av a ila b ility  o ỉ  a b o u t  3 2 % . I t  is tv id e ly  
d is tr ib u te d  th ro u g h o u t  th e  b o d y  a n d  p lasm a  p ro te in  b ín d in g  
ũ  a b o u t  2 0 % . T a p e n ta d o l is e x te n s iv e ly  m eta b o lise d , 
m a in ly  b y  g lu c u ro n id a tìo n . I t is a lso  m eta b o lis e d , to  a  le s se r  
e x te rn , Via th e  c y to c h ro m e  P 4 5 0  iso e n z y m e s  C Y P 2 C 9 ,. 
CY P2C19, a n d  CY P2D6, b e ío re  í u r th e r  c o n ju g a tio n . N o n e  o f 
th e  m e ta b o lite s  h a v e  a n a lg e s ic  a c tiv ity . A í te r  o ra l d o s in g , 
a b o u t  7 0 %  o f th e  d o se  is e x c re te d  in  t h e  u r in e  in  th e  
c o n ju g a te d  fo rm  a n d  3 %  as u n c h a n g e d  d ru g . T h e  te rm in a l  
h a lf-life  is a b o u t 4  h o u r s  a í te r  o ra l d o sin g .

Preparations
Propõetary Preporotions (deta ih  are  given in  V olum e B)

Single-ingredient Preporotions. Canad.: N ucynta; Cz.: Palexia; 
Yantil; Denm.: Palexia; Ger.: Palexia; /ri .:  Palexia; Yantil; Neth.: 
Palexia; Yamil; Norw.: Palexỉa; Spain: Palexia; Swed.: Palexia; 
Swifz.: Palcxia; UK: Palexia; ỰSA: N ucynta.

Tenoxicam IBAN, USAN, riNNi

Ro-12-0068; Ro-12-0068/000; Tenoksikaami; Tenoksikam; 
Tenoksikamas; Ténoxicam; Tenoxicamum; Tenoxikàm; 
Tenoxikám; TeHOKCvtraM.
4-Hydroxy-2-methyl-N-(2-pyridyl)-2H-thieno[2,3-e][l,2]thia- 
áne-3-carboxamide 1,1 -dioxide.
C,3H„N30 4S2=337.4 
CAS — 59804-37-4.
ATC —  M01AC02.
ATC Vet —  QM01AC02.
UNII —  I1R9N0A399.

P h o rm a c o p o e ia s . I n  Eur. (see  p . v ii) .

P h . E u r .  8: (T e n o x ic a m ). A yellovv, p o ly m o rp h ic ,  a y s ta l l in e  
povvdei. PTactically in so lu b le  in  w a te n  v e ry  s ligh tly  so lu b le  
in  d e h y d ra te d  a lc o h o l; sp a rin g ly  so lu b le  in  d ich lo ro -  
m e th a n e ;  it  d isso lves in  S o lu tions  o f a d d s  a n d  alkalis . P ro te c t 
ừ o m  lig h t.

S tab ility . A n  a d m ix tu re  o f te n o x ìc a m  0 .0 2 %  a n d  ce ft-  
a z id im e  0 .5 %  (as th e  s o d iu m  sa lt) in  g lu co se  in je c tio n  5 %  
a p p e a re d  s tab le  w b e n  s to re d  fo r  u p  to  1 20  h o u rs  a t  25 
d eg rees  in  glass b o t t le s ;1 w h e n  s to re d  in  PVC bags, th e  
a d m ix tu re  w a s  s ta b le  ỉo r  u p  to  7 2  h o u n  a t  25  d eg rees  a n d  
fo r  u p  to  144 h o u rs  a t  4  deg rees .

1. Wang D-P, ít ãl. CompatibiUty >nd subility oi ccílaãdimc sodỉum and 
tenoxỉcam ỉn 5% dextrose ỉnjection. Am J Health-Syữ pharm 2004; 61: 
1924-7.

Uses and Administration
T en o x icam , a p iro x ic a in  (p. 125 .3 ) a n a lo g u e , is a n  NSAID 
(p. 102 .3 ). I t  is u s e d  in  th e  s y m p to m a tíc  m a n a g e m e n t  of 
m u sc u lo sk e le ta l  a n d  jo in t  d iso rd e is  s u c h  a s  o s te o a r th r it is  
a n d  rh e u m a to id  a r th r it is , a n d  a lso  in  t h e  s h o ĩt - te r m  
m a n a g e m e n t  o f so ỉt- tỉs su e  in ju ry .  T e n o x ic a m  is g iv en  a s  a 
sin g le  o ra l d a ily  d o se  ú s u a lly  o ỉ  2 0  m g . I n  a c u te  m u sc u lo -  
sk e le ta ỉ d iso rd ers  t r e a tm e n t  fo r  u p  to  7  d a y s  is u s u a lly  
s u ff ld e n t  b u t  in  s e v e re  cases i t  m a y  b e  g iv e n  ío r  u p  to  a  
m a x im u m  of 14 day s. D oses s im ila r  to  th o s e  g iv en  o ra lly  
h a v e  b e e n  g iv en  b y  in ơ a m u s c u la r  o r  in tr a v e n o u s  in ịe c tio n  
ỉo r  in itía l t r e a tm e n t  ỉo r  1 o r  2  d ay s. T e n o x ic a m  h a s  also  b e e n  
g iv e n  b y  rec ta l su p p o s ito ry .

R e íe ie n c e s .
1. Todđ PA, ơissolđ SP. Tenoxicam: »n update oí its pharmacology and 

tberapeutic efficacy ỉn rheumatíc dỉseases. DrutỊS 1991; 41: 625-46.

Adverse Effects, Treatment, and Precautions
A s fo r  NSAIDs in  g e n e ra l , p . 104 .3 .

In c id e n c e  of o d v e r s e  e f f e d s .  A d v e rse  e ỉỉe c ts  a s so d a te d  
w i th  te n o x ic a m  h a v e  b e e n  rev iev v ed .1 T h e  m a jo r ity  o f 
a d v e rse  e ỉfe c ts  r e la te  t o  th e  g a s tio in te s tin a ỉ  ơ a a  (1 1 .4 % ), 
n e rv o u s  System  (2 .8 % ), o r  sk in  (2 .5 % ).

G a s ư o in te s tin a l  d is tu rb a n c e s  i n d u d in g  n a u s e a  a n d  
v o m itin g  (1 4 .7 % ) a n d  d y sp ep sia  (2 .3 % ), su rg ica l s ìte  
b lee d in g  (4 .3 % ), v v o u n d in íe c tio n  (2 .7 % ), d izz in ess  (5 .7 % ), 
a n d  h e a d a c h e  (1 0 .7 % ) w e re  th e  m o s t  c o m m o n  a d v e rse  
eH ects re p o r te d  in  a p la c e b o -c o n tro lle d  s tu d y  in v o lv in g

1001 p a t ie n ts  a f te r  th e  p e rio p e ra t iv e  u se  o f  o ra l  a n d  
ín tr a v e n o u s  te n o x ic a m .2 I t  w a s  n o te d , h o w e v e r ,  t h a t  th e  
i n d d e n c e  o í  d ìzz in ess , n a u s e a  a n d  v o m itin g , a n d  h e a d a c h e  
w a s  g r e ạ te r  in  t h e  p la c e b o  g r o u p  a n d  th a t  th e  d i í íe re n c e  in  
th e  in d d e n c e  o í  d y sp e p sia  b e tv v een  t h e  2  g ro u p s  w a s  n o t  
sign iG can t.

1. Todd PA, Cỉỉssoỉd SP. Tenoxỉcam: an updace of ỉts pharmacỡỉogy and 
therapeutỉc eíBcacy ỉn rheumatìc đỉseasês. Drugs 1991; 41: 625-46.

2. Merry AF, tí  al. Cỉinỉcaỉ tolerabỉlỉty of perỉoperatỉve lenoxỉcam ỉn ỈỮ01 
patíents—a prospective. conưotỉed, đoubỉe^bỉỉnd, muhi-anơe study. 
Pam 2004; 111: 313-22.

Effects on the iddneys. A revievv1 o ỉ  th e  e ỉíe c ts  o f  te n -  
o x ỉc a m  o n  r e n a l  ỉu n c t io n  c o n d u d e d  t h a t  te n o x ic a m  c o u ld  
be  g iv en  a t  n o rm a l  r e c o m m e n d e d  d o se s  to  e ld e r ly  p a tie n ts  
o r  th o se  w i th  m ild  to  m o d e ra te  r e n a l  im p a irm e n t  w h o  
w e re  n o t  a t  h ig h  risk  o í T enal ía i lu re  o r  r e c e iv in g  p o te n -  
tia lly  n e p h ro to x ic  th e ra p y . D ata  f ro m  th e  m an u ía c tu re i^ s  
d a ta b a s e 1 o n  6 7 0 6 3  p a tie n ts ,  i n d u d in g  1 7 0 0 5  o v e r  65 
y e a rs  o f  ag e , w h o  h a d  rec e iv e d  te n o x ic a m  ỉn d ic a te d  th a t  
th e r e  h a d  b e e n  4 5  a d v e rse  e v e n ts  re la tin g  to  u r in a r y  Sys­
tem  íu n c t io n , d e sc rib ed  as  s e v ere  in  7 . T h e  p re v a le n c e  of 
a d v e rse  e v e n ts  w a s  s im ila r  in  e ld e r ly  a n d  n o n -e ld e r ly  
p a tie n ts ,  t h e  m o s t c o m m o n  e f í e a s  b e in g  d y su ria  a n d  ren a l 
p a in .

I. Hcinti RCA. Tenoxỉcam and renal funaíon. Dru$ Safety 1995; 12: ỉ 10- 
19.

Efíeds on the líver. A r e p o r t1 o ỉ a c u te  h e p a ti tis  a s so d a te d  
w ith  th e  u se  o f ten o x ic a m .

1. Sungur c , tí aí. Acuie hepaiiiis causcd by tenoxicam. Anrt Pharmacother 
1994; 28: 1309.

Effedỉ on the skin. A  re p o r t  o f 3 c ases  o f  to x ic  e p id e rm a l 
n e c ro ly s is  (L yell's  sy n d ro m e )  a s s o d a te d  wdth te n o x ic a m .1

F o r  th e  g e n e ra l  in đ d e n c e  o f d e rm a to lo g ic a l e ííe c ts  see 
abo v e .

1. chosidovv 0, tí ai. Toxỉdermies sévères au lénoxỉcam (Tílcoiiỉ). Ann 
Dermatoì Venereol 1991; 118: 903-4.

Porphyria. T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , c o m - 
p iled  b y  th e  N o n v e g ia n  P o ip h y r ia  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s if ie s  te n o x ic a m  as 
p ro b a b ly  n o t  p o rp h y rin o g e n ic ;  it  m a y  b e  u se d  a s  a  d ru g  of 
firs t ch o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Available at: hrtp://wvm. 
drugs-porphyna.org (accessed 23/10ÍH)

Interadions
F o r in te ra c t ìo n s  a s s o d a te d  vvith N SA lD s, see  p . 1 0 7 .3 .

Pharmacokinetics
T e n o x ica m  is vvell a b s o rb e d  a f te r  o ra l  doses; p e a k  p lasm a  
c o n c e n tra t io n s  o c c u r  w i th in  a b o u t  2  h o u rs  i n  ía s t in g  
sub jec ts; th is  m a y  b e  d e la y e đ  to  a b o u t  6  h o u r s  w h e n  
te n o x ic a m  is g iv en  w ith  ío o d  b u t  th e  e x te n t  o í  a b s o rp t io n  is 
u n a h e a e d .  I t  is a lso  rap id ly  a b so ib e đ  a t te r  in tr a m u s c u la r  
in je c tio n . T e n o x ic a m  is a b o u t  9 9 %  p r o te in  b o u n d  a n d  
p e n e tra te s  sy n o v ia l tlu id . T h e  p lasm a  e lim in a tio n  h a lí- li íe  
ra n g e s  hom 4 2  to  81 h o u rs ;  vvith d a ily  d osage, s te a d y -s ta te  
c o n c e n tra t io n s  o c c u r  vvith in  10 to  15 d a y s . T e n o x ic a m  is 
c o m p le te ly  m e ta b o lis e d  to  in a c tiv e  m e ta b o li te s , w h ic h  a re  
e x ơ e te d  m a in ly  in  th e  u r in e ;  th e re  is  so m e  b ilia ry  e x a e t i o n  
o í g lu c u ro n id e  c o n ju g a te s  o f t h e  m e ta b o li te s .

R e íe re n c e s .
1. Niỉsen OG. Clinicai pharraacokinedcs of tenoxicam. Cĩin Pharmacokinei

1994; 26: 16-43.
2. Guentert TW, tí al. Relaúve bioavailabỉlỉry oí oral dosage ỉorms of 

tenoxicam. Anneimiưeựorschung 1994; 44: 1051-4.
3. Nlỉscn OG, tí aỉ. Singlc- and multiple-dose pharmacokineiics, kidney 

tolerabiỉiry and plasma protcũi bỉnding oi tenoxỉcam in reoalỉy impaired 
patíents and heaỉthy volunteers. Pharmacoỉ Taxicol 2001; 89:265—72.

Preparatíons
Proprietary Preporcrtions (details a re  gi ven  in  Volum e B)

Single-ingredient Preparatíons. Beỉg.: Tilcotii; BrazInllagel; 
P rodox ican t; Teũan; T e n o tec  Tilatil; T ilonax; TUoxican; Titenil; Chữe: BloOam; M iưoril; RecaA exh Tilcotil; Denm.: T íld tin ; Til- 
codl; Fin.: TUcotilt; Fr.: Tilcotil; Gr. : A dm iral; Algin-Vek; A m d- 
naỉal; A m pữovix; Axưoxicam; Aspagin; BiodruH; Docticam ; 
D ranat; H obaticam ; Indo-bros; Istotosal; Liaderyl; N eo-adỉiba- 
m in; N eo-anúperstam ; N eo-endusix; O o iv e ra n ; O xytel; Palite- 
nox; Ponsolit; Portonal; Redac; Soral: Tenox; T entepanil; T ild- 
tin; Toscacalm; V elaso r Voir; Z ib e lan t Hong Kong: T enox t; 
Tilcotilt; Hung.: Tilcotil; India: Novotil; Tobitib Indon.: A rtri- 
com; M editU t; Notritìs; O xaílam ; Pílopil; Thenil; T ilarco; Tilco- 
tik  TdUam; Xotìlon; ItaL: Bart; D olm en; R ex a lg an t; Tilcotil; Jpn: n lc o t i l t ;  Malaysia: A nalcam ; Seftil; Tilcotil; Mex.: n ic o ti lf ;  
N2: Tilcotil; Phũipp.: R heuũex ; T ilco tìlt; PorL: D oxican; T enal- 
gin; Tĩlcotil; Rus.: T eksam en (TexcaMeH); S.Afr.: T ilco tílt; singa­pore. A nalcanú  N ad am en t; Spain: R eu tenox ; SwetL: A lganex; SwỉtzH lcotil; Thai.: M em zotil; Seítil; S in o ra lt;  Teconam ; 
Tenax; Tenocam ; T enogesic  Tenox; Tenoxỉl; T enoxm an ; Ten- 
xil-h T ilcotilt; T ilnoxcam ; T onox; Turk.: A rơoksin ; Ilko ten ; 
Nobateks; o k sa m e n ; T enoksan; Tenoktil; Tenox; Tilcotìl; Tilko; 
VienOks; Zikaral; UAE: TenoAam ; UK: M obiílex: ukr.: Texa- 
m en  (TexcaMCH); Veneỵ.: Rodix; Tenoxin.
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pharm ocopoeial Preparations
BP 2014: T enoxicam  Injection; T enoxicam  Tablets.

T e p o x a l in  IUSAN, riNNì

ORP-20485; RWJ-20485; Tepoksaliini; Tepoxalina; Tépoxaline; 
Tepoxalinum; TenoKca/iMH.
5-(p-Chlorophenyí)-1-(p-methoxyphenyl)-A/-methylpyrazole-
3-propionohydroxamic acid...............
C2oHmCINÁ=385.8 
CAS— .103475-41-8.
ATCVet —  QM01AE92. '
IINII —  U40X61974. - ■'

ProPỊe
T e p o x a lin , a  p ro p io n ic  a d d  d e riv a tív e , is a n  NSAID 
(p. 102 .3) u s e d  in  v e te r in a r y  m e d id n e  ío r  th e  t re a tm e n t  
o i  in ỉla im n a t io n  a n d  p a in  i n  dogs.

Tetridamine iriNNi
POLI-67;‘Tetridamina; Tétridamine;:Tetridamínum; Tetryda-
mine (USẠN); Tetrydamine; TeĩpMflaMMH. ................
4,5,6,7-Tetrahydro-2-methyl-3-(methylamino)-2H-indazole. 
t9H ,sN 3= Ì6 5 .2  . . :
CAS —  17289-49-5. 
um  —  NQ7W02PF6S.

ProỊịỊe
T e trid a m in e  is  a n  NSAID (p . 102 .3 ) th a t  h a s  b e e n  u se d  as 
th e  m a le a te  as  a  d o u c h e  in  t h e  t te a tm e n t  o f  vagin itis .

B e tw e e n  J a n u a r y  1991 a n d  D e c e m b e r  2 0 0 3  th e  S p a n ish  
P o ison  C o n tto l  C e n te r  h a d  rc c e iv e d  7 7  rep o rts  vvhere 
v ag in a l p re p a ra tío n s  c o n ta in in g  te tr ỉd a m in e  h a d  b e e n  
in g es te d  a lo n e , m a in ly  d u e  to  e r r o n e o u s  m isu se .1 O f th ese , 
6 0  p a tìe n ts  vvere a sy m p to m a tic  a n d  in  th e  r e m a in d e r  th e  
m o s t ừ e q u e n t  sy m p to m s  w e re  v o m itin g  (5), ep igastric  p a in  
(4), h e a r tb u m  o r  o e so p h a g e a l i r t i t a t io n  (4), d izziness (4), 
a n d  n a u s e a  (3). T h e  d in ic a l  s e v e r i ty  w a s  m ain ly  b e n ig n  b u t  
1 p a tie n t  b e c a m e  c o m a to se  a í te r  ta k in g  4 g  in  a  s u id d e  
a tte m p t. N o  d e a th s  o c a ir re d .

1. Baỉlesceros s, et ai. Oral tctriđamine exposures. Clin Toxicoi 2009; 47: 
150-2.

Preparations
Proprietary Preparations (details are given in Volume B) 
Single-ingredient Preparotiom . ỊtaL: Debt; Spairv. Fomenef.

Thurfyl Salicylate
Sallcilato de
Tetrahydrofurfuryl salicylate.
C,jH,Á=222.2 :
CAS —  2217-35-8

Proỉile
T h u r iy l sa licy la te  is a  sa licy lic  a d d  d e riv a tiv e  th a t  h a s  b e e n  
u se d  sim ila r ly  to  tn e th y l  s a lic y la te  (p . 92 .1) in  to p ica l 
r u b e ía d e n t  p re p a ra tio n s  a t  c o n c e m ra t io n s  o f u p  to  14%  for 
m u sc u lo s k e le ta l ,  jo in t ,  p e r i - a r t ic u la r ,  a n d  so ft- tis su e  
d iso rders .

Preparations
Proprietary Preporatíons (details are g iven  in  Volume B)

Multí-íngredient Preparotions. Austral.. Biosal A rthritist; Belg.: 
Transvane; bi.: Transvasin-Ị-; VK: Boots Pain Relieí Heat Rub; 
T ransvasin H eat Rub.

Tiaprofenic Acid ỊBAN, riNNỊ

■ Acide Tiaproíénique; Ảcido ;tiaprofénico; Ađdum Tiaproíe- 
nỉcum; FC-3001;.'Kyselina tiáproienová; RU-15060; Tĩaprpfee- 
nihappo; Tìapcofénieo, ácido; Tìaprofenik Asit; Tiaprofeno 
rũgstis;' Tìaproíensãure; ! Tiaproíensyra; 'TnanpoệeHOBaB 
KncnoTa.
_2-(5-Benzoyl-2-thienyl)propionic acid.
C14H |AS =2603 
G45 —  33005 95-7 
ATC —  M01AE1I 
ATC Vet —  QM01AE11

P h a rm a c o p o e ia s .  I n  Eur. (se e  p . v ii) .

P h . E u r .  8 : (H a p ro íe n ic  A d d ) .  A  w h i te  o r  a lm o s t w h ite , 
c ry s ta llin e  p o w d e r .  P ra c tica lly  in so lu b le  in  w a te n  ừ e e ly  
so lu b le  in  a lc o h o l, in  a c e to n e , a n d  in  d ic h lo ro m e th a n e . 
P ro te c t  f ro m  lig h t.

Uses and Administration
T ia p ro íe n ic  a d d ,  a  p ro p io n ic  a d d  d e riv a tiv e , is  a n  NSAID 
(p. 102 .3 ). I t  is u s e d  fo r  th e  r e l ie í  o f p a in  a n d  in íla m m a tio n  
in  m u sc u lo sk e le ta l  a n d  jo in t  d iso rd e rs  s u c h  as  a n k y lo s in g  
sp o n d y litis , o s te o a r th r it is , a n d  r h e u m a to id  a r th r it is ,  in  p e ri-  
a r t ic u la r  d iso rd e rs  su c h  as  ũ b ro sitis  a n d  capsu litis , a n d  in  
so ft- tis su e  d iso rd e rs  su c h  as  sp ra in s  a n d  s trã in s . T h e  u s u a l 
o ra l  do se  is 6 0 0  m g  d a ily  g iv en  in  2  o r  3 d iv id e d  doses; in  
p a tie n ts  w ith  ca rd iac , h e p a tic , o r  r e n a l  im p a irm e n t,  l icen sed  
p r o d u c t  in ío rm a t io n  su g g ests  t h a t  th e  d o se  is re d u c e d  to  
2 0 0  m g  tvvice d a ily . A  m o d iH ed -re le a se  p re p a ra tio n  m a y  b e  
a v a ila b le  fo r o n c e -d a lly  u se . H a p ro íe n ic  a a d  h a s  a lso  b e e n  
g iv e n  rec ta lly . I t  h a s  b e e n  g iv e n  in ơ a m u s c u la r ly  as th e  
tro m e ta m o l  s a lt  in  a c u te  co n d itio n s .
R e íe re n c e s .

1. Plosker GL, Wagstaỉf AJ. Haproỉenic atíd: a reappraisaỉ of its 
pharmacoiogicaỉ propcróes and use ỉn the management of rheumatíc 
dỉseases. Drugs 1995; 50: 1050-75.

Adminiỉtration in hepatic or renal impairment. T iapro - 
le n ic  a d d  is c o n tra - in d ic a te d  in  p a tie n ts  w i th  se v ere  
h e p a tíc  o r  r e n a l  im p a irm e n t;  fo r  d õ sa g e  de ta ỉls  in  th o se  
w i th  m o re  m o d e ra te  im p a irm e n t,  see  U ses a n d  A d m in is- 
t ra t io n .  above.

Adverse Eữects, Treatment, and Precautions
As f o r  NSAIDs in  g e n e ra l, p . 104 .3 .

T ia p ro íe n ic  a d d  m a y  c a u se  cystitis , b la d d e r  irr ita tio n , 
a n d  o th e r  u i in a r y - t ra c t  sy m p to m s (see  b e lo w ). I t  s h o u ld  n o t  
b e  g iv e n  to  p a tie n ts  w i th  a c tiv e  u i in a r y - t r a d  d iso rd ers  o r  
p ro s ta tìc  d ise a se  o r  a  h is to ry  o f r e c u r r e n t  u r in a r y - t r a a  
d iso rd e rs . I t  s h o u ld  b e  s to p p e d  im m e d ia te ly  if u r in a r y - t ta a  
s y m p to m s  o c c u r  a n d  u r in a ly s i s  a n d  u r in e  c u l tu r e  
p e ríõ rm e d .

T ia p ro íe n ic  a d d  Is c o n tra -ũ id ic a te d  in  p a tie n ts  w ith  
s e v e re  h e p a tic  o r  r e n a l  im p a irm e n t.

Breast feeding. A lth o u g h  t ia p ro íe n ic  a d d  is d is tr ib u te d  
in to  b rea s t m ilk , th e  a m o u n t  is c o n s id e re d  b y  th e  BNF to  
b e  t o o  sm all to  b e  h a rm ỉu l  to  a  b re a s t-fe d  in ỉa n t .  L icen sed  
p r o d u c t  in ỉo rm a tio n  a lso  States th a t  e x p o s u re  to  t ia p ro -  
íe n lc  a d d  v ía  b re a s t  m ilk  is u n lik e ly  to  b e  o f p h a rm a c o l-  
o g ica l s ig n ih can ce ; h o w e v e r , Ít is r e c o m m e n d e d  th a t  e i th e r  
ư e a tm e n t  o r  b re a s t  íe e d in g  is s to p p e d  â s  n e c essa ry .

Effech on the urinary tract. C ystitis a n d  b la d d e r  ữ r i ta t io n  
h a v e  b e e n  a s s o d a te d  w ith  th e  u se  o f  t ia p ro íe n ic  a d d .1'4 In  
A u g u s t  1994 th e  UK C SM  s ta te d 4 th a t  s ln c e  t h e  in tto d u c -  
t lo n  o f tia p ro le n ic  a d d  in  th e  U K  in  1982 th e y  h a d  
re c e iv e d  69  re p o r ts  o f  cystitis  a n d  32  o th e r  r e p o r ts  o f 
u r in a r y - t ra c t  sy m p to m s  a s s o d a te d  w i th  t ia p ro íe n ic  a d d  
in d u d in g  h e q u e n c y , d y su ria , a n d  h a e m a tu r ia  w h e re a s  
o n ly  8  cases o f  cystítis h a d  b e e n  r e p o i te d  fo r  a lỉ o th e r  
N SA ID s c o m b in e d . A nalysis  o f  s p o n ta n e o u s  rep o r ts  
re c e iv e d  by  W H 0 7 c o n firm e d  th a t  c y stitis  w as m o re  c o m - 
m o n ly  a s so d a te d  vvith tia p ro ỉe n ic  a d d  t h a n  w i th  o th e r  
N SA ID s. T he  A u s tra lia n  A d v e rse  D m g  R e a c tío n s  A d v iso ry  
C o m m itte e  h a d  rec e iv ed  s im ỉla r  r e p o r ts .3 S in ce  th e  1 994  
v vam ing , th e  CSM* h a d  re c e iv e d  re p o r ts  o f a  í u r th e r  7 4  
c a ses  o f  cystitis , b u t  th e  m a jo r ity  o f th e s e  h a d  o c c u rre d  
b e ỉo re  th e  v v am in g  vvas issu ed . T h e  d u r a t io n  o ỉ  t r e a tm e n t  
in  p a tie n ts  a ã e c te d  h a d  v a rie d  c o n s id e rab ly . M o s t p a tie n ts  
re c o v e re d  w h e n  tía p ro íe n ic  a d d  w a s  w ith d ra w n .

T h e  CSM  r e c o m m e n d e d  th a t  t ia p ro íe n ic  a d d  s h o u ld  n o t  
be  g iv e n  to  p a tie n ts  vvith u r in a r y - t r a a  d iso rd e rs  a n d  th a t  i t  
s h o u ỉd  be s to p p e d  in  p a tie n ts  w h o  d e v e lo p  u r in a r y - t ra c t  
sy m p to m s. P a tie n ts  s h o u ld  b e  a d v ise d  th a t  ư  t h e y  d ev e lo p  
sy m p to m s  s u c h  as  u r in a ry  ữ e q u e n c y , n o c tu r ia ,  u rg e n c y , o r  
p a in  o n  u r in a t io n , o r  h a v e  b lo o d  in  th e ir  u r in e  th e y  s h o u ld  
s to p  tak in g  tia p ro íe n ic  a d d  a n d  c o n su lt  th e i r  d o a o r .  o ld e r  
p a tie n ts  m ay  b e  a t  in c re a se d  risk .9

1. Ahmed M, Davison OW. Severe cystitis assocỉated wỉth tỉaproíenỉc add. 
B M J  1991; 30 3 : 1376.

2. 0'NeiU GFA. Tlaproíenỉc add as a cause of non-baaerial cystitỉs. Med J  
Aust 1994; Ỉ60: 123-5.

3. Austraỉỉan Adverse Drug Reactions Advisory Commỉttee (ADRAC). 
Update on tỉaproỉenỉc add and urìnary sympcoms. Aust Advtrse Drug 
Reaứ Bulỉ 1994,' 13: 6.

4. CSM/MCA. Severe cystỉtis with tíaproíenic add (Surgam). Currmt 
Problems 1994; 20: 11. Aỉso avaỉỉabỉe at: http://www.mhra.gov.uk/ 
home/Ìdcpig?IdcServÌccsGET_FĩLE&dDocNamesCON2015615frRevi- 
sỉonSeỉectỉonMethodsLatestReỉcased (accessed 08/11/07)

5. Harrison WJ, eí aỉ. Adverse reactions to tiaproíenic add mỉmỉcking 
interstìtial cystitis. BMJ 1994; 309: 574.

6. MayaQ PG, eí al. Cystỉtỉs and ureterỉc obstructỉon ỉn patients taỉdng 
tìaproíealcadd. BMJ1994: 309: 599.

7. The ADR Signaỉs Anaỉysis Project (ASAP) Team. How does cystitis affect 
a comparatỉve EỈsk pro&ỉe of tlaproíenic add wỉth other non-steroỉdal 
antỉỉnãanimatory drugs? An intematiohaỉ study based on spontanèous 
reports and drug u$age da ta. Pharmacoỉ Taxicoỉ 1997; 80: 211-17.

8. Crawford MLA. et aL Severe cystitis assodated wỉth tỉaproCenỉc add. Br J 
ưrot 1997;79:578-84.

9. Buchbỉnder R. et aL Glỉnỉcal ỉeatures of tíaproỉenỉc add (surgam) 
assodated cystỉtis and a study oỉ rỉsk ỉactors for ỉts deveỉopmenL J ơin
Epidoniaỉ 2000; 53: 1013-19.

Intẹradions
F o r  in te ra c tio n s  a s so d a te d  w i th  N SAIDs, see  p . 107 .3 .

Pharmacokinetìcs
T iaprofenic a ó d  ỉs a b so rb e d  f ro m  th e  g a s tro in te s tin a l t ra c t  
a n d  p e a k  p lasm a  c o n c e n tra tịo n s  o c c u r  w ith in  a b o u t  1.5 
h o u rs  a ite r o ra l  d o ses. I t  h a s  a  sh o r t  e lim in a tío n  haU-Ufe o f 
a b o u t  2 h o u rs  a n d  is h ig h ly  b o u n d  to  p la sm a  p ro te in s  ( a b o u t 
9 8 % ). E x cre tio n  o f  tia p ro íe n ic  a t í d  a n d  its  m e ta b o li te s  is 
m a in ly  in  th e  u r in e  i n  t h e  fo rm  o f a q í l  g lu cu ro n id es ; so m e  is 
e x a e t e d  m  th e  b iỉe . T la p ro ỉe n ic  a d d  crosses th e  p la c e n ta  
a n d  is d istrib u ted  ỉn to  b re a s t  m ilk .

R e íe ren ces.
ỉ . Davies NM. ■ C&nỉcal phaimacoỉdnetỉcs oỉ tiaproíenic add and its 

enantỉomers. ơin Pharmacokinet 1996; 31: 331-47.

Preparations
Praprietary Preparatioiu (details arc g iven  in  Volum e B)

Single-ingredient Preparations. AustraL: Surgam; Cz.: Surgam ; 
Thialgint; DenrnSurgam yl; Fin.: Surgam ylỷ; Fr.: Plạnid; 
Surgam; Ger.: Surgam ; Gr.. Surgam; Hung.: Surgam; IrL: 
Surgam t; ItaL: SurgamyL' Mex.: sũ rgam ; Neth.: Suìgam ; NZ: 
Surgam; FoL: Surgàĩn; PorL: Surgam; S.Afr.: Surgamỷ; ThaL: 
Fengam f; Surgam; Turk.: Surgam; UK: Surgam; Venez.: Tor- 
pas.

Tỉaramide Hydrochloríde IBANM, USAN, rtNNMi

Hidrọdoruro de tiaramida;- .NTA-1.94; Tìaperamide Hydro- 
chloride; Tìaramida, hidroclordro de;Tĩaramídéi .ChỊorhydrate 
de; Tìaramidi Hydrochloridụm;.TnapaMMfla rnflpọxnopnfl. ■ 
5-Chloro-3-{2-[4-(2-hydroxyethyl)piperazin-l-yl]-2-oxoethyl} 
benzothiazolin-2-one hydrochloridẹ. 
C15H,8aNAS,HCI=3923 ■■
CÁS —  32527-55-2 (tiaròmide); 35941-71-0 (tiaramide 
hydrochloride).
Úm —  IĨY1616X9T. ..........

P h a rm a c o p o e ia s . I n  jpn..

Proỉile
r ia ra m id e h y d ro c h lo r id e is a n N S Ạ ID  (p. 102 .3) th a t i s g iv e n  
o ra lly  for th e  r e l ié í  o f  p a in  a n d  in H a m m a tio n . A  d o se  
e q u iv a le n t to  lO O m g o f  th e  base  m a y  b e  g iv e n  th re e  tim e s  
daiĩy .

Preparations
Preprietary Preporolions  (details a ie  g iven  in  Volum e B) 

Sngle-ingredient Preporotiom . Jpn: Solantal.

Tilỉdine Hydrochloride ỊUSAN, piNNMì

Gỗ 1261-C; Hidrodoruro de tìlidina; Tilidate Hydrochloride 
(BANM); Tĩỉídiịnihydrokloridihemihydráatti; Tìlidina, hidro- 
cloairo de; Tllidine, Chlorhydrate de; Tìlidine (chlorhydrate 
de) hémihydraté; Tìlidin-hydrochlorid hemihydrát; TÌIỈdinhy- 
droklorid hemihydrat; Tilidini Hydròchloridum; Tilidini 
Hydrochloridum Hemihydricum; Tilidino hidrochloridas 
hemihidratas; W-5759A; TwnnflMHa rnflpoxnopnfl.
(±)-Ethyl rrans-2-dimethylamino-l -phenylcyclohex-3-ene-l - 
carboxyiate hỹdrochloride hemihydrate. 
C,7HaN02,HCÍ,'/4H20=318.8
CAS —  20380-58-9 (tilidine); 27107-79-5 (anhydrous tilidine 
hydrođibride); 24357-97-9 (ahhydrous +-trans-rf//d/ne hydro- 
chloríde). 'i,
ATC —  N02AX01.
ATC Vet —  QN02AX01. 
um  —  4YI72J28N9.

P h a rm a c o p o e id s . In  E ur. (see p . v ii).

P h . Eux. 8: (T ilid ine  H y d ro c h lo rid e  H e m ih y d ra te ) . A  w h i te  
o r  a lm o st w h ite , c ry s ta ll in e  p o w d e r . A  su ỉta b le  a n to x id a n t  
m a y  be a d d ed . F re e ly  so lu b le  in  w a te r  a n d  in  a lco h o l; v e ry  
so lu b le  in  d ic h lo ro m e th a n e . P ro te c t f ro m  lig h t.

Uses and Adminỉstration
T ílid ỉne  h y d ro c h ỉo r ìd e  is a n  o p io id  a n a ỉg e s ic  (p . 10 8 .1 ). I t  is 
u se d  in  th e  c o n tro l  o f  m o d e ra te  to  s e v e re  p a in .

T ilidine h y d ro c h lo r id e  m a y  b e  g iv e n  In  u s u a l  o ra l d o ses  
o ỉ  u p  to  50  m g  ío u r  t im e s  da iỉy . I t  h a s  b e e n  g iv e n  a s  a  
su p p o s ito ty , o r  b y  in tra v e n o u s ,  in tr a m u s c u la r ,  o r  su b -  
c u ta n e o u s  in je c tio n . H lỉd in e  h a s  a ỉso  b e e n  g iv e n  as  th e  
p h o sp h a te  ỉn  m o d iS e d  re le a se  ta b le ts . As a  d e te r re n t  to  
a b u se  co m b in e d  o ra l  p re p a ra tio n s  o f  t il id in e  h y d ro c h lo r id e  
w ith  n a lo x o n e  h y d ro c h lo r id e  a re  a v a ila b le  i n  so m e  
c o u n tries .

Dependence and Wifhdrawal
As fo r O pio id  A n a lg esics  in  g e n e ra l, p . 109.1.

The Symbol t  denotes a preparation no longer actively marketed

http://www.mhra.gov.uk/
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Adverse Effects, Treatment, and Precautions
A s fo r  O p io id  A n a lg e sic s  in  g e n e ra l ,  p . 1 1 0 .1 .

O v e r d o s a g e .  C y an o sis, r e s p ira to ry  d e p re s s io n , a n d  se i-  
z u re s  d e v e lo p e đ  i n  a  2 8 -y e a r -o ld  y v o m an  a ỉ te r  a n  o v e rd o se  
o f  a  c o m b in a tio n  p r e p a r a tìo n  o f  t i l id in e  a n d  n a lo x o n e .1 
T h e  a u th o r s  c o m m e n te d  th a t  t h e  a m o u n t  o f n a lo x o n e  
i n d u đ e d  i n  t h e  p r e p a r a tio n , i n  o r d e r  to  p re v e n t  a b u se , 
w a s  in s u f f ld e n t  to  p re v e n t  r e s p ira to ry  d e p re s s io n  a f te r  
s e v e re  o v e rd o se .

1. Regenthal R. Íí í/. Poisoning vrith tilidine and naloxone: toxicoldnctic 
and đinira! obscrvatỉons. Hum Exp Taxừo/ 1998; 17: 593-7.

Interactions
F o r  in te ra c t io n s  a s s o d a te d  w i th  o p io id  ana lgesics , see
p . 1 1 1 .2 .

Phanvacokinetics
T ilid in e  is  a b s o rb e d  f ro m  th e  g a s tro in te s tin a l  tra c t. I t  is 
m e ta b o tis e d  a n d  e x c re te d  in  t h e  u r in e  m a in ly  as  m e tạ b o li te s  
n o r ti l id in e  (n o rtil id a te )  a n d  b isn o r t il id in e  (b isn o rtilid ạ te ) . 
N o r til id in e  is re sp o n s ib le  for th e  a n a lg e s ic  a a iv i ry  of t ilid in e . 

R e fe re n c e s .  _____
1. Vollmer K-O. tra/. Pharmacokineiics o(tilidine and mciaboliic: in man. 

Aroieimiưeựơnchung 1989; 39: 1283-8.
2. Seiler K-U, ti al. Pharmacokinetics of tilidine in lenninal renal lailure. J 

Qin Phanttacữl 2001; 41: 79-84.
3. Hạ}da JP, tì ai. Sequemial fini-pasi mciabolísm oí nonílidinc: the actívc 

metaboỉỉte of the synihedc opioid drug tilỉdine. J ơm pharmaeot 2002; 
42: 1257-61.

4. Brennschòdt u, tí al. Pharmacokỉneúcs of tilidine and naloxone ỉn 
patíents witb severe hepatìc impairaient. A w tàm iữ tlfoTzchun§  2007; 57: 
106-11.

Prepòratíons
Proprietory P repora tiora  (details are g iven  in  V olum e B)

Sìngle-ingredient Preparotíons. Belg.: T ĩnalox; V alưan; Ger.: 
A n d ọ lo rt; C eU dolort; Nalidin+; 1111 C o m p t;  Tili-puren+; Tílị- 
com p; Tilidin compỶ; Tiỉỉdỉn Nỷ; Tilỉdin p lus; Tiiidin-saarỶ; Tilỉ- 
riin- H ln a lo x t;  V aloron N; S.Afr.: V aloron; Switz.: Valoron.

Tinorídine Hydrochloride IHNNMÌ 
Hidrodoruro 'de tinorỊdina; Tìenoridine ■ Hydrochloride; 
Tinoridina, hidrocloruro de; Tinoridine, Chlorhỵdrate de; 
Tìnoridìni Hydrochloridum; Y-3642 (tinorìdine); ĨHH0pnflHHa 
fM flpO X nO pnfl. 1
Ethyi 2-arnino-6-ber\zyI-4,5,6,7-teừahydrothieno[23-c]pyrì- 
dine-3-carboxylate hydrochloride.

Ci7H2óNAS,Ha=35Í9
CAS -  24237-54-5 (tinoridine); 25913-34-2 (tinoridine 
hydrochloride).
UNIỊ —  05IIB89ỊVA

Proỉile
T in o rid in e  h y d ro c h lo r id e  is a n  N SA ID  th a t  h a s  b e e n  u se d  fo r  
p a in  a n d  in f1 a m m a tio n .

Preparotìons
Proprietory Preportrtions (details a re  given in  V olum e B) 

Single-m gredient Preparatìons. Inđon.: N onũam in .

T o facitin ib  (USAN, piNNi
CP-69055tÍTasocìtìnib; Toíacitinìbum; Joộai4HTHHu6.
3-((3«,4flM-Methyl-3-[methyl(7H-pyrrolo[23-ự!pyrimidln-4- 
yl)amino]piperidin-1-yl}-3-oxo-propanenitrile. 
C16HjoN60=3124
CÃS —  477600-75-2. ' . ' - - V  •
ATC —  L04AA29. _
ATC Vet —  QL04AA29 
UNIJ —  87LA6FU830

Tofacitinib Citr0te ÍUSAN, piNNMi 
Q tr a to  d e  to íacrtin ib ; C P-690550-10; T a so d tin ib  C itrate; 
T oíacitin ib , 'C itrà te . dè;. T o íad tin ib i Citras; Toộai4VíTviHn6 a 
LịMTpaT " .
Ci6H20N6O ,Q H 8O7= 5 0 4 3  
CAS —  540737-29-9.
ATC —  L04AA29.
ATC Vet —  QL04AA29.
UNII —  O1FF4DIV0D. -■

Uses and Administration
T o ỉa d d n ib  is a n  o ra lly  a c tiv e  J a n u s  ty ro s in e  k in ase  (JA K ) 
in h ib i to r  t h a t  is se le c tiv e  fo r  JA K 1 a n d  JA K 3 . I t is u sed  a s  a  
d ise a s e -m o d iíy in g  a n tí r h e u m a tic  d ru g  (D M ARD) in  th e  
t r e a tm e n t  o f m o d e ra te ly  to  se v e re ly  a c tiv e  rh e u m a to id  1

AU cross-reíerences reíer to entries in Volume A

a rth r it is  (p. 13 .2 ) i n  p a tie n ts  w h o  h a v e  h a d  a n  in a d e q u a te  
resp o n se  to , o r  in to le ra n c e  of, m e th o tre x a te .  I t  m a y  b e  u se d  
as m o n o th e ra p y , o r  in  c o m b in a tio n  w ith  m e th o ư e x a te  o r  
a n o th e r  n o n -b io lo g ic a l  DM A RD.

T o ỉa tí tin ib  is  g iv e n  as  th e  c itr a te  a l th o u g h  d o se s  a re  
ex p re sse d  in  te rm s  o f  th e  b ase ; to ía d t in ib  t iư a t e  8 m g  is 
e q u iv a le n t to  a b o u t  5 m g  o ỉ  to ỉa d t in ib .  T h e  u s u a l  o ra l  d o se  is 
th e  e q u iv a le n t  o f  5 m g  o f t o ía ả t i n ib  tvvice d a ily .

If  a  p o te n t  c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A 4 
in h ib ito r , o r  a  c o m b in a tio n  o f  m o d e ra te  C Y P3A 4 a n d  
p o te n t  C Y P2C 19 in h ib i to n ,  m u s t  a lso  b e  u se d , t h e  do se  
sh o u ld  b e  re d u c e d  to  5 m g  o n c e  da ily .

T h e  d o s e o f  to ía d t in ib  sh o u ld  a lso  b e  re d u c e d  in  p a tie n ts  
vvith h e p a tic  o r  r e n a l  im p a irm e n t (see  b e lo w ).

R e g u la r  m o n ito r ín g  o f h a e m a to lo g ic a l p a ra m e te r s  is 
re c o m m e n d e d ; to ía d tú iib  th e ra p y  sh o u ld  b e  in te m ip te d  o r  
w i th d ra w n  u  b ỉo o d  c o u n ts  íall b e lo w  a c ce p ta b ỉe  lev e ls  (see 
M o n ito rin g , u n d e r  A d v erse  Effects a n d  P re c a u tio n s , b e lo w ).

T o ía d tin ib  is a lso  b e in g  in v es tỉg a te d  fo r th e  ư e a tm e n t  of 
v a rio u s  o th e r  a u to - ũ n m u n e  o r  im m u n e -m e d ia te d  d iso rd e rs  
in d u d in g  a n k y lo s in g  spondyU tis, p so ria tic  a r th r it is ,  p so r-  
iasis, C ro h n 's  d isease , a n d  u lc e ra tiv e  colitis. a n d  fo r th e  
p re v e n t io n  o í  g ra ft re je c tio n .

R e íe re n c e s .
1. Anonymous. Toíadtinib. ũrugs R D 2010; 10: 271-84. Correcĩion. ibid. 

2012; 12:41-3. [dose]
2. Fleỉschraann R, tì ai. ORAL Solo Invesrigaiors. Placebo-conrrolled trial of 

tofacỉtlnỉb monotherapy in rheumatoíd arthritú. N EngUMed 2012; 367: 
495-507.

3. van Vollenhoven RF. tì a i ORAL Standard lnvestỉgaton. Toíadtinỉb or 
adalimumab versua pỉacebo in theumaioíd arứvriũs. N Enjỉ J Mtẩ 2012: 
367: 508-19.

4. Sandbom WJ, tì ai. Study A3921063 Investỉgators. Toíadtỉnỉb, an oraỉ 
Janus ỉdnase ỉnhibitor, in active ulcerative colitis. N Bngl J Mtd 2012; 
367:616-24.

$. Papp KA. tì al. Eơícacy and saíety of toíadtinib, an ữral Janus kinase 
inhibiior, in the ưeatment of psoriasiỉ: a phase 2b randomked placebo- 
conưolled dose-ranging study. Br J Dermaíoi 2012; 167: 668-77.

6. Burmester GR. <í ai. ORAL síep investlgaton. Toíaòdnib 1CP-690.550) 
in combinadon wlth methoưexate ỉn patìentỉ Wìth aaive rheumatoid 
arthiitis with an inadequate response to tumour necrosis ỉactor 
Inhibitorr a randomỉsed phase 3 trỉáỉ. Lanetì 2013; 381:451-60.

Administration in hepalic and renal impairment. T h e  o ral 
dose  o f  t o ía d t in ib  s h o u ld  b e  re d u c e d  to  5 m g  o n c e  d a ily  in  
p a tie n ts  w i th  m o d e ra te  h e p a tic . o r  m o d e ra te  o r  s ev ere  
ren a l , im p a in n e n t ;  Ít s h o u ld  n o t  b e  u se d  in  th o s e  w ith  
s ev ere  h e p a tic  ú n p a in n e n t  d u e  to  a  lac k  o f d a ta .

Adverse Effect$ and Precautions
T h e  m o s t  c o m m o n ly  re p o r te d  a d v e rs e  e í íe c ts  w i th  
to ỉa d t in ib  a re  u p p e r  r e s p i ra to ry - t r a a  in íe c tio n s , h e a d a c h e , 
d ia r rh o e a , a n d  n a so p h a ry n g itìs . S e rio u s  a n d  s o m e tim e s  (atal 
in íe c tio n s  c a u se d  b y  b a c te r ia l, m y co b a c te ria l, in v as iv e  
ỉu n g a l, OI v ũ a l  p a th o g e n s ,  s u đ i  as  p n e u m o n ia ,  ce llu b tis , 
h e rp e s  zo ste r, a n d  u r in a r y - t r a a  in íe c tio n s  m a y  o c cu r. 
O p p o r tu n is t ic  ỉn ỉe c tio n s  su c h  as  tu b erc u lo s is , c ry p to c o c cu s , 
o e so p h ag e a l can d id ia s is , p n e u m o c y s to sis , m u lt íd e rm a to m a l  
h e rp e s  zo s te r , CM V , a n d  BK v ừ u s  h a v e  a lso  b e e n  re p o r te d .  
D issem in a te d  d ise a se  m a y  d e v e lo p , p a rt ic u la r ly  in  p a tie n ts  
a lso  ta k in g  o th e r  im m u n o m o d u la to r s  su c h  as  m e th o ơ e x a te  
o r  co rtico s te ro id s . T o ía d d n ib  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  
w ith  a c tiv e , in d u d in g  locabsed . in íe c tio n s ; it  s h o u ld  b e  u se d  
w ith  c a u tio n  in  th o se  vvith c h ro n ic  o r  r e c u r r e n t  in íe c tìo n . 
e x p o s u te  to  tu b e r c u lo s i s ,  a  h i s to r y  o f  s e r io u s  o r  
o p p o r tu n is tic  m íe c tìo n , o r  u n d e r iy in g  c o n d itio n s  t h a t  m ay  
p red isp o se  to  in íe c tio n , o r  w h o  h a v e  res id e d  o r  ư a v e l le d  in  
a reas  o f  e n d e m ic  ru b e rc u lo s is  o r  m y co ses . P a tie n ts  s h o u ld  b e  
e v a lu a te d  fo r  l a t e n t  o r  a c tiv e  tu b erc u lo s is  b e ío re  s ta r tin g  
therapy; ư  evidence o f la te n t  tu b e rc u lo s is  is found, Standard 
c h e m o p ro p h y la x is  s h o u ld  b e  s ta r te d  b e ío re  g iv in g  to ía d t i -  
n ib . P a tìe n ts  s h o u ld  b e  m o n ỉto re d  fo r  ã g n s  a n d  sy m p to m s  o f 
a n y  in íe c tio n  d u r in g  a n d  a f te r  t r e a tm e n t  w i th  to ía d t in ib ;  
t te a tm e n t  s h o u ld  b e  in te r ru p te d  u n t i l  th e  in íe c tìo n  is 
co n ư o U ed . R e a c tiv a tio n  o f v ira l in ỉe c tio n s , s u c h  as  h e rp e s  
zoster, h a s  a lso  b e e n  r e p o n e d .

T o ía d tin ib  h a s  b e e n  a s s o d a te d  w i th  a n  in c re a se d  
in d d e n c e  o f  m a U g n a n d e s , i n d u d in g  ly m p h o m a s; c a re  is 
a d v o c a te d  in  p a tie n ts  w i th  a h is to ry  o f m aU g n an cy . Post- 
tra n s p la n t  ly m p h o p ro li íe ra tiv e  d iso rd e r  a s s o d a te d  w i th  th e  
E p s te in -B a rr  v iru s  h a s  b e e n  re p o r te d  in  r e n a l  ư a n s p la n t  
p a tìe n ts  a lso  ta k in g  im m im o su p p re s sa n ts .

G a s tro in te s tin a l  p e d o ra t io n  h a s  b e e n  re p o r te d  a n d  
to ỉa d t in ỉb  s h o u ld  b e  u se d  w ith  c a u tio n  in  p a tie n ts  w i th  a n  
in ạ e a s e d  n sk , s u c h  as  th o se  w ith  a  h is to ry  o f d iv e rtic u litis .

B lo o d  d iso rd e rs  su c h  a s  ly m p h o c y to sis  ío U o w e d  b y  
ly m p h o c y to p e n ia , n e u ơ o p e n ia ,  a n d  a n a e m ia  h a v e  b e e n  
re p o r te d  (see  a lso  M o n ito rù ig , b e lo w ); im p a ừ e d  h e p a tic  a n d  
re n a ỉ  íu n c t io n , a n d  in c re a se s  in  s e ru m  c h o le s te ro l  levels  
h a v e  a lso  b e e n  n o te d .

Monitoring. B lo o d  c o u n ts  s h o u ld  b e  p e r ío r ra e d  b e ío re  th e  
s ta r t  of, a n d  d u i in g ,  to ía d t in lb  th e ra p y .

T o ía d tìn ib  t h e r a p y  s h o u ld  not be started ìn  p a tie n ts  vvith 
a n y  o f th e  íollovvóng b a se lin e  c o u n ts :
•  h a e m o g lo b in  <  9 0  g /Iitre
•  ly m p h õ c y te  <  5 0 0  ceU s/m m 3
•  n e u tr o p h i l  (A N C) <  1 0 0 0 c e U s/m m J

T h e ra p y  s h o u ld  b e  interrupted (a n d  re s ta r te d  w h e n  v a lu e s  
n o n n a U se )  i n  p a tie n ts  w h o  d ev e lo p :
•  h a e m o g lo b in  <  8 0  g / l iư e  o r  >  2 0 g / l iữ e  d ec re a se
•  p e rs is te n t  ANC o f 5 0 0  to  lO O O cells/nun 3 

T h e ra p y  s h o u ỉd  b e  withdrawn in  p a tie n ts  w h o  d ev e lo p :
•  ly m p h o c y te  <  5 0 0  c e lls /m m 3

•  A N C < 5 0 0 c e U s /m m 3

Interactions
L iv e  v a c d n e s  s h o u ld  n o t  b e  g iv en  w i th  to ỉa d t in ib  as  its  
e ffe c t  o n  v a c d n e  e íữ c a c y  o r  th e  r is k  o f  i n íe r t i o n  
t ra n s m is s io n  is u n k n o v v n . T o ía d tin ib  s h o u ld  n o t  b e  g iv e n  
w i th  b io lo g ic a l d ise a se -m o d ìíy m g  a n tữ h e u m a t ic  d ru g s  
(D M A R D s) o r  o th e r  p o te n t  im m u n o su p p re s s a n ts .

T h e  u s e  o f  t o ta d t ìn ib  w ith  a p o te n t  c y to c h ro m e  P 4 5 0  
iso e n z y m e  CY P3A 4 in h ib i to r ,  o r  w i th  a  c o m b in a tio n  o f 
m o d e ra te  CY P3A 4 a n d  p o te n t  CY P2C19 in h ib ito rs , m a y  
in c re a se  e x p o s u re  to  to ía d t in ib ;  th e  d o sa g e  o f  to ía d ú r ũ b  
s h o u ld  b e  re d u c e d  (see  U ses a n d  A d m in isư a tio n , a b o v e ). 
C o n v e rse ly , u se  w i th  a  p o te n t  CY P3A 4 in d u c e r  m a y  
d e c re a se  e x p o s u re  to  to ía d t in ib .

Pharmacokinetics
A fte r  o ra l d o ses  o f to ía d t in ib ,  p e a k  p lasm a  c o n c e n tra t io n s  
o c c u r  vvithin 0.5 to  1 h o u r ,  w ith  a n  a b s o lu te  b io av a ila b ilỉty  
o f  7 4 % . P ro te in  b in d in g  is a b o u t  4 0 % , m a in ly  to  a lb u m in , 
a n d  is  d is tr ib u te d  eq u aU y  betvveen  re d  b lo o d  cells a n d  
p la sm a . T h e  e lim in a tio n  h a lf- life  is a b o u t  3 h o u r s  a n d  7 0 %  
o ĩ t o ỉa d t in ib  is  e lim in a te d  Via h e p a d c  m e ta b o lis m  a n d  3 0 %  
Via re n a l  e x c re tio n . T o ía d tin ib  is m e ta b o lis e d  m a in ly  b y  th e  
c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4, a n d  to  a  le s se r  e x te rn  
b ý  C Y P2C19.

S tu d ie s  in  animab su g g e st th a t  to ía d t ìn ib  is d is tr ib u te d  
in to  b re a s t  mUk.

Preparotions
Propríetory Preparations (details are given in  V olum e B) 

Sm gleingredien t Preparations. Jptt: Xeljanz; USA: Xeljanz.

Tolfenamic Acid IBAN, riNNỊ 

Adde Tolíénamique; Ácido tolíenámico; Addum. Tolíena- 
micum; Kyselina tolfenamová; Tolíenaamihappo; Tolíenámi- 
co, ảddo; Tolíenaminsãure; Tolfenaminsav; Tolíenamo 
rũgỉtis; Tolfenamsyra; To/i(j)eHaMOBaa KnơiOTa. 
N-(3-Chloro-o-tolyl)anthranilic acid.
C,4H,jCIN02=261.7 
CAS—  13710-19-5.
ATC —  M0ỈAG02.
ATC Vet —  QM01AG02.
UNII —  3G943UỈ8KM.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . vii).

P h .  E u r .  8 : (T oU ena in ic  A d d ) .  A  w h i te  o r  s lig h tly  yeU ow  
c ry s ta llin e  p o w d e r . P ra c tica lly  in so lu b le  in  vvater; sp a rin g ly  
so lu b le  in  d e h y d ra te d  a lc o h o l a n d  in  d ic h lo ro m e th a n e ;  
s o lu b le  in  d im e th y llo rm a m id e . It d isso lv es  in  d i lu te  
S o lu tio n s  o f  a lk a li h y d ro x id e s .  P ro te c t ừ o m  lig h t.

Uses and Administration
T o lỉe n a m ic  a d d ,  a n  a n th r a n il ic  a d d  d e riv a tiv e  re la te d  to  
m e le n a m ic  a d d  (p. 8 6 .1 ), is a n  NSAID (p. 1 0 2 .3 ). I n  th e  
t r e a tm e n t  o f  a c u te  a tta c k s  o f  m ig ra in e  to líc n a m ic  a d d  is 
g iv e n  in  a  u s u a l  o ra l  d o se  o f 2 0 0  m g  w h e n  th e  í ir s t  
sy m p to m s  a p p e a r ;  ư  a  s a tis ỉa c to ry  re sp o n se  is n o t  o b ta in e d  
t íd s  d o se  m a y  b e  r e p e a te d  o n c e  ã f te r  1  to  2  h o u r s .  
T o U en am ic  a d d  h a s  a lso  b e e n  g iv en  fo r  t h e  re l ie í  o f  m ild  to  
m o d e r a te  p a in  in  d iso rd e rs  su c h  a s  d y s m e n o r rh o e a , 
r h e u m a to íd  a r th r it is , o r  o s te o a r th r it is  in  d o ses  o f  1 0 0  to  
2 0 0  m g  th re e  tũ n e s  d a ily .

Adverse Effects, Treatment, and Precautions
A s fo r  N SA ID s in  g e n e ra l , p . 104.3.

D y su ria , m o s t  c o m m o n ly  in  m ales  a n d  p ro b a b ly  d u e  to  
lo ca l ữ r i ta t io n  o f t h e  u i e th r a  b y  a  m e ta b o li te ,  h a s  b e e n  
re p o r te d .  T re m o r, e u p h o r ia ,  a n d  ía t ig u e  h a v e  a lso  o c c u rre d . 
T o líe n a m ic  a d d  is  c o n tra - in d ic a te d  in  p a tỉe n ts  w i th  
s ig n iS c a n t h e p a tic  o r  r e n a l  ũ n p a in n e n t .

Breost teeding. A lth o u g h  to lỉe n a m ic  a d d  is d is tr ib u te d  
in to  b re a s t  m ilk , th e  a m o u n t  is c o n s id e red  b y  th e  BNF a n d  
U censed  p r o d u a  in ío r m a t io n  to  b e  to o  sm a ll to  b e  h a n n íu l  
t o  a  b re a s t - íe d  in ía n t .

Effeds on the lungs. P u lm o n a r y  in U ltra tio n  h a s  b e e n  asso - 
d a te d  w i th  to líe n a m ic  a d d  ơ e a tm e n t  in  6  p a tie n ts . 1

1. Sirốmbeig c tì ai. Pulmonary ioỂlưatíoos induced by toỉíeoamỉc atid. 
Lanctì 1987; li: 685.

P o r p h y r ia .  T h e  D ru g  D a ta b a se  for A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o rvveg ian  P o rp h y ria  C e n ơ e  (N A PO S) a n d
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t h e  P o rp h y ria  C e n tre  S w ed e n , c lass ih es  to lỉe n a m ic  ac id  as 
p o ss ib ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  
s a te r  a l te m a t iv e  is  av a ila b le  a n d  p re c a u tío n s  s h o u ld  b e  
c o n s id e re d  in  v u ln e ra b le  p a tie n ts .1

1. The Drug Database for Acute Porphyrỉa. AvaQable au hrtp://www. 
drugs-porphyria.org (accessed 23/10/11)

Interactions
F o r  in te ra c tio n s  a sso c ia te d  w ith  NSAIDs, see p . 107 .3 .

Pharmacokinetìcs
T o líe n a m ic  a d d  is re a d ily  a b so rb e d  t o m  th e  g a s tro in te s tin a ỉ  
t r a c t  a n d  p e a k  p la s m a  c o n c e n tra t ío n s  o c c u r a b o u t  6 0  to  9 0  
m h iu te s  ã f te r  â n  o ra l d o se . T o líe n a m ic  a d d  Ịs a b o u t  9 9 %  
b o u n d  to p la sm a  'p ro te in s . T h e  p ỉa sm a  half-Iife  is  a b o u t  2 
h o u r s .  T o U en am ic  a d d  is  m e ta b o lỉs e d  in  th e  l iv e r; th e  
m e ta b o li te s  a n d  u n c h a n g e d  d ru g  a re  c o n ju g a te d  w ith  
g lu c u ro n ic  a d d .  A b o u t  9 0 %  of a n  in g e s te d  dose  is  e x a e t e d  
in  t h e  u r in e  a n d  th e  re m a in d e r  in  th e  íaeces. T o líe n a m ic  
a d d  is  d is tr ib u te d  in to  b re a s t  m ỉlk .

P r e p a r a t i o n s

P ropnetary  Prepa r ations (detaiís a re  given in  Volume B)

Single-ingredient Prepqr otions. Arg.: F locun China: Te Fen Ta fáífi-Ỹ.y, Cz.: M ig eá t; Oew m.:'M jgea; Pin.: ơ o ta m ; Gr.: Clo- 
tam ; Gantil; M igea; Polmonln;. P rim actam ; Purialox; Tolíamic; 
T u tb au n d ; Norw.: M igea; Pơi. ;M igea; UK: Clotam.

Tolmetin Sodium IBANM, USAN, 4NNMI 
McN-2559-21 -98; McN-2559 (tolmetin); Natrii Tolmetịnum; 
Tolmetina sódica; Tolmétine Sodique; HaTpnỉi To/ibM eTnH. 
Sodium (1-methyl-5-p-toluoylpyrrol-2-yl)acetate dihydrate. 
C,5H,4NNa03,2Hj0=3153 .
CAS— -26171-23-3 (tolmetin); 35711-34-3 (anhydrous talmetin 
sodium); 64490-92-2 (tolmetìn sodium dihydrate).
ATC —  M01AB03; MỎ2AA2Ỉ.
ATC Vet —  QM01AB03; QMQ2AA21. 
ụ m  —  02NỈTZF99F.

P h a rm o c o p o e ia s .  In  us.
U S P  36 : (T o lm e tin  S o d iu m ). A  lig h t y e llo w  to  lig h t  o ra n g e  
a y s ta l l in e  povvder. F re e ly  so lu b le  in  vvater a n d  in  m e th y l  
a lc o h o l; s lig h tly  so lu b le  in  a lco h o l; v e ry  s ligh tly  so lu b le  in  
c h lo ro ío rm .

Uses and Administratìon
T o lm e tin  so d iu m  is a n  NSAỈD (p. 102 .3). ỉ t  is u s e d  in  
m u sc u lo s k e le ta ỉ  a n d  jo in t  d iso rd ers  su c h  as  o s te o a r th r it is  
a n d  rh e u m a to id  a rth r it is , in d u d in g  ju v e n ile  id ỉo p a th ic  
a rth x itis . I t  is g iv e n  o ra lly  as th e  s o d iu m  sa lt a l th o u g h  doses 
a re  e x p re s se d  in  te rm s  o{ th e  b ase ; to lm e tin  s o d iu m  
d ih y d ra te  122 .5  m g  is e q u iv a le n t to  a b o u t lO O m g o f 
to lm e tin .

F o r  th e  t r e a tm e n t  o f  rh e u m a to id  a r th r it is  a n d  o s te o a r th -  
r iú s , th e  u s u a l  in it ia l  o ra l do se  is th e  e q u iv a le n t o f 4 0 0  m g  o ỉ  
to lm e tin  th re e  t im e s  da ỉly . D oses s h o u ld  b e  a d ju s te d  a ỉte r  1 
to  2  w e e k s  a c co rd in g  to  resp o n se ; m a in te n a n c e  d o ses  o f 
6 0 0  in g  to  a  m a x ũ n u m  of 1800 m g  d a ily  in  d iv id e d  doses 
h a v e  b e e n  u se d .

F o r  do sag e  đ e ta ils  in  c h ild ren , s e e  belovv.
T o ltn e tin  as  t h e  í r e e  a d d  h a s  b e e n  app lied  as  a  to p ic a l gel.

AdministraHon in children. F o r th e  t re a tm e n t  o f ju v e n i le  
id io p a th ic  a r th r i t is  in  c h ild re n  a g e d  2  yea rs  a n d  o v e r, to l-  
m e t in  so d iu m  is g iv e n  in  in itia l o ra l  doses e q u iv a le n t  to  
2 0 m g /k g  o f  to lm e tin  d a ily  in  th re e  o r  fo u r  d iv id e d  doses; 
m a in te n a n c e  d o se s  o f  1 5 m g /k g  to  a  m a x im u m  of 
3 0  m g /k g  d a ily  h a  v e  b e e n  u sed .

Adverse Effeđs, Treatment, and Precautìons
A s ío r  NSAIDs in  g e n e ra l, p . 104 .3 .

Breast (eeding. N o  a d v e rse  e tte c ts  h a v e  b e e n  se e n  in  
b re a s t-fe d  in ỉa n ts  w h o se  m o th e r s  w e re  g iv en  to lm e tin ,  
a n d  t h e  A m e ric a n  A c a d e m y  o í P ed ia tric s  c o n s id e rs ' th a t  it  
is  th e r e ío r e  u s u a lly  co m p a tib le  vvith  b re a s t  fee d in g . H o w - 
e v e r ,  l ic e n sed  p r o d u c t  in fo rm a tío n  re c o m m e n d s  th a t  to l-  
m e t in  sh o u ld  b e  a v o id e d  in  n u rs in g  m o th e rs .

1. American Academy of Pediatrics. The transỉer oỉ drugs and ocher 
Chemicals into human mỉỉk. Ptdmtrừs 2001; 108: 776-89. [Retỉred May 
2010] Correctỉon. ữ>id.; 1029. Aiso availabỉe au http://aappoỉỉcy. 
aappubIications.Org/cgi/content/full/pedlatrics%3bl08/3/776 (accessed 
08/11/07)

Effects on the blood. C asc re p o r ts  o f  a g ra n u lo c y to s is1 a n d  
th ro m b o c y to p e n ia 2 a s so d a te d  vvith to lm e tin .

1. Sakaỉ J, Joseph MW. Tolmecỉỉi and agranuỉocytosis. tỉ  Engi J bied 1978; 
298: 1203.

2. Lockhart JM. Tolmetin-induced thrombocytopenia. Arthrừù Rheum 
1982; 25: 1144-5.

EHeds on the CNS. S ee H y p ersen sitiv ity , b e lo w .

Effects on ihe gaslrointestinal Iract. E rosive  o e so p h ag itis  
h as  b e e n  r e p o r te d 1 in  a n  1 1 -y ea r-o ld  ch ild  a f te r  in g e s tio n  
o f a  do se  o ỉ  to lm e tin  w h i ỉe  ly ing  d o w n  a n d  vv ith o u t d r in k -  
ing  a n y  w a te r .

1. Paỉop V, tí  aỉ. Toỉmetin-ỉnđuced esophageal uỉceratỉon. Ann 
Pharmaather 1997; 31:929.

Effeds on the Iddneys. In te rs t in a l  n e p h r i t is 1 a n d  n e p h ro t ic  
sy n d ro m e 5-5 h a v e  b e e n  re p o r te d  in  p a tie n ts  g iv e n  to l-  

'm e tin .
1. Katz SM. tí ai. Tolrnetin: assodatíon with reversỉble renal Êailure and 

acute ỉnterstỉrial nephrỉtỉs. JAMA 1981; 246:243-5.
2. Gutteijee GP. Nephrodc syndromc induced by tolmetỉn. JAMA 1981; 

246: 1589.
3. Tietjen DP. Recurrence and spedũcity of nephrotìc syndrome đue to 

toỉmetỉn. Am JMed 1989; 87: 354-5.

Hypersenôtivity. A n a p h y la c tic  s h o c k ,1 u r tic a r ia  a n d  a n g io -  
e d e m a ,2 a n d  a sep tic  m e n in g itis2 a re  a m o n g  th e  h y p e r-  
sen sitiv ity  rea c tio n s  r e p o r te d  in  p a tie n ts  ta k in g  to lm e tin .

1. Ros9 AC. Knapp DE. Tolmetín-ỉnduced anaphylactoiđ rcacttons. N Engỉ 
J Mid 1982; 307:499-500.

2. Ponte CD, Wỉsman R. Tolmetỉn-lnđuced urticaria/angioedema. Drug 
ĩnteữ ơĩn Pharm 1985; 19:479-80.

3. Ruppert GB. Barth WF. Tolmetin-induced asepỉỉc meningỉtỉs. JAMA 
1981;245:67-8.

Interactìons
For in te ra c tio n s  a s s o d a te d  w ith  NSAIDs, see  p . 107 .3 .

Pharmacokinetìcs
T o lm e t in  is  a lm o s t  c o m p le te ly  a b s o rb e d  f ro m  th e  
g a s tro in te s tin a l  t ra c t  a n d  p e a k  p lasm a  c o n c e n ơ a t io n s  
o c c u r a b o u t  30  to  6 0  m in u te s  a ỉte r  in g es tio n . I t  is 
e x te n s iv e ly  b o u n d  to  p la sm a  p ro te in s  (o v er  9 9 % ) a n d  h a s  a  
b ip h asic  p lasm a  h a ỉí-U ỉe  o f  a b o u t ỉ  to  2 h o u rs  a n d  5 h o u rs ,  
resp éc tiv e ly . T o lm e tin  p e n e tra te s  sy n o v ia l f lu id  a n d  v e ry  
sm all a m o u n ts  a re  đ is tr ib u te d  in to  b re a s t  m ilk . I t  is e x c re te d  
in  th e  u r in e  as  a n  in a c tiv e  d ica rboxy lic  a r id  m e ta b o li te  a n d  
its  g lu c u ro n ỉd e  a n d  a s  to lm e tin  g ỉu c u ro n id e  w ỉth  sm aỉl 
a m o u n ts  o f  im c h a n g e d  d ru g .

Preparations
Proprietory Preparotions (details are given in  V olum e B)

Single-ingredient Preparations. Gr.: Tolectín; Mex.: Tolectín: s . 
AfrTolectin+; Spain: A rtrocaptin t; Turk.: Tolectin; USA: 
Tolectin.

Pharmocopoeial PreparatioRỊ
USP 36: T olm etin Sodium  Capsules; Tolm etin Sodium  Tablets.

Tramadol Hydrochloride
IBANM, USAN. rlNNMI

CG-315; CG-315EĨ Hidrocloruro de tramadol; Tramadol, 
Chlorhydratedẹ; Tramadol, hidrocìoruro de; Tramadpl 

. Hidrokiorũr;. Tramadol-hidroklorid; Tramadol-hydrochlòrid; 
Tramadolhydrochlorid; Tramadolhydroklorid; Tramadoli 
Hydrochloridum; Tramadolihydrokloridi; Tramadolio hidra- 
chlọridas; U-26225A; TpaM3fl0/ia rViflpoxflopKfl. 
(±)-trans-2-bimethylaminomethyl-1-{3-methoxyphenyl) 
cyđohexanol hydrochloride.
C16H2SN 02,HCI=299.8
CAS —  27203-92-5 (tramadol); 22204-88-2 (tramadol 
hydrochloride); 36282-47-0 (tramadol hydrodiloride).
ATC —  N02AX02. ■
ATC Vet —  QN02AX02.
UNII —  9N7R477WCK ■

p ha rm a co p o eia s . In Chín., Eur. (see p . vii), and us.
P h . E u r .  8 : (T ram ad o l H y d ro ch lo rid e) . A tv h ite  o r  a lm o s t 
w h ite , c ry s ta ll in e  p o w d e r .  P ree ly  so lu b le  in  w a te r  a n d  in  
m e th y l a lco h o l; v e ry  s lig h tly  so lu b le  in  a c e to n e . P ro te c t 
from  llg h t.

U S P  36 : (T ram ad o l H y d ro c h lo rid e ) . A  vvhite, c ry s ta llin e  
povvder. F re e ly  so lu b le  in  w a te r  a n d  m e th y l a lc o h o l; v e ry  
s ligh tly  so lu b le  in  a c e to n e . S to re  in  a ir tig h t c o n ta in e rs  a t  a 
t e m p e ra tu re  o f  2 5  d e g re e s , ex c u rs io n s  p e rx n itted  b e tw e e n  
15 d e g re e s  a n d  3 0  d eg re e s .

Incõm paiib ilH y . S o m e  m a n u ỉa c tu re rs  State th a t  ư a m a d o l  
h y d ro c h lo r id e  ũ ỹ e c tio n  5 0 m g /m L  is in c o m p a tib le  w i th  
in je c tio n s  o f  d ia z e p a m , d id o íe n a c  so d iu m , f lu n itta z e p a n i, 
g lycery l tr in it r a te ,  in d o m e ta d n ,  m id a z o la m , p iro x ic am , 
a n d  p h e n y ỉb u ta z o n e  i f  m ix e d  in  th e  sa m e  sy rin g e . A  
s tu d y 1 a lso  í o u n d  t ra m a d o l h y d ro c h lo r id e  in je c tio n  
(d ilu te d  to  4 0 0  m ic ro g ra m s /m l)  to  b e  in c o m p a tib le  vvith 
a d d o v i r  a n d  c lin d a m y d n  w h e n  m ix e d  to g e th e r .

1. Abanmy NO, et al. Compatibility 01 ơamadol hydrochloride lnjection 
with selected đrugs and Solutions. Ám J Htahh-Sysí pharm 2005; £2: 
1299-1302.

Stability. O ra l su sp en s io n s  o ỉ t ra m a d o l h y d ro c h lo r id e  
5 m g /m L , p re p a re d  b y  m ix in g  c ru s h e d  ta b le ts  w ith  a  
sư a w b e rry  s ỳ m p  a n d  Ora-Plus (1:1) o r  w i th  Ora-Swett a n d  
Ora-PltiS (1:1) w e re  ío u n d  to  b e  s ta b le  fo r  a t  le a s t  9 0  days 
w h e n  s to red  e ith e r  in  th e  re& ig era to r o r  a t  ro o m  tem p e ra -  
t u r e .1 O ral su sp en s io n s  c o m a in in g  tra m a d o l h y d ro ch lo rid e  
7 .5 m g /m l  a n d  p a ra c e ta m o l 65 m g /m L , p re p a re d  b y  m ix - 
in g  th e  c m s h e d  tab le ts  o f  a  c o m b in a tio n  p re p a ra tio n  w ith  
t h e  a b o v e  v e h id e s ,  w e re  a lso  ỉo u n d  to  b e  s tab le  fo r a t 
le a s t  90  days w h e n  s to re d  u n d e r  s im ila r  c o n d itio n s .2

1. Wagner DS, tí aL Subiỉity oỉ oral Uquid preparatỉoDS oỉ tramadoỉ In 
stravvberry syrup and a sugar-ỉree vehide. Am J ỉừaỉtk-Syst Pharm 2003; 
60: 1268-70.

2. Johnson CE. tí ai. Stabỉlỉty of tramadol hydrochỉoride-acetamỉnophen 
(Ulơacet) ỉn stravvbeny sytup and in a sugar-free vehỉcỉe. Am J Health- 
Syst Pharm 2004; 61: 54-7.

Uses and Administration
T ra m a d o l h y d ro c h lo r id e  is a n  o p io id  an a lg e s ic  (p. 108 .1 ). I t  
a lso  h a s  n o ra d re n e ig ic  a n d  se ro to n e rg ic  p ro p e r tie s  th a t  m ay  
c o n tr ib u te  to  i ts  a n a lg e ã c  ac tiv ỉty . T râ m ã d o l is u se d  for 
m o d e ra te  to  se v e re  p a in .

T ram ad o l h y d ro d ilo r id e  is g iven  o ra lly , in tra v e n o u s ly , o r  
rec ta lly  as a  su p p o á to ry .  T h e  in tra m u s c u la r  r o u te  h a s  also 
b e e n  u se d . I t  m a y  also b e  g iv e n  b y  ỉn íu s io n  o r  as  p a r t  o f  a  
p a tie n t-c o n ư o l le d  an a lg e s ia  System.

U su a l oral doses  a re  50  to  100 m g  e v e ry  4  to  6  h o u rs . 
T ra m a d o l h y d ro c h lo r id e  m a y  also  b e  g iv e n  o ra lly  as a  
m o d ih e d -re le a se  p re p a ra tio n  on ce  o r  tv rice  d a ily . T h e  to ta l  
o ra l  d a ỉly  d o sa g e  sh o u ld  n o t  ex c ee d  4 0 0  m g . U su a l doses 
m a y  b e  u se d  in  e ld e riy  p a tie n ts  a lth o u g h  in  th o se  ag e d  o v e r  
7 5  y e a is  th e  elim in a tio n  h a lỉ- iư e  is in c re a se d  a n d  a  re d u c e d  
d o se  m a y  b e  re q u ữ e d ; t h e  l icen sed  p r o d u c t  i n io n n a t io n  ÍOT 
o n e  u s  p re p a ra tio n  (Ultram. PriCara) re c o m m e n d s  a  
m a x im u m  d o se  o ỉ  300  m g  d aily  in  su  c h  p a tie n ts  vvhiỉe a n  
in c re a se  in  t h e  dosage in te rv a l  is o ỉ te n  su g g e ste d  in  UK 
p r o d u a  in ío rm a tio n . P re p a ra tìo n s  c o n ta in in g  tra m ad o l 
h y  d ro ch lo rid e  w ith  o th e r  an a lg esics  s u c h  as p a ra c e ta m o l a re  
a lso  used .

W h e n  u s e d  parmterally, a  dose o f 5 0  to  100  m g  m a y  b e  
g iv e n  e v ery  4  to  6  h o u is  b y  in tra m u s c u la r  o r  in tra v e n o u s  
in je c tío n  o v e r  2  to  3 m in u te s ,  o r  b y  in tra v e n o u s  in íu s io n . 
F o r  t h e  ư e a tm e n t  of p o s to p e ra tiv e  p a in ,  th e  in it ỉa l  dose  is 
lO O m g fo llo w e d  b y  5 0 m g  e v ery  1 0  to  2 0  m in u te s  u  
n e c e s sa ry  to  a  to ta l  m a x ỉm u m  ( in d u d in g  th e  in it ia l  dose) of 
2 5 0  m g  in  th e  firs t h o u r .  T h e reà fte r , d o se s  a re  50 to  100 m g  
e v e ry  4  to  6  h o u rs  u p  to  a  to ta l  d a ily  d o se  o f 6 0 0  m g .

U sua l rectal doses b y  su p p o s ito ry  a re  100 m g  u p  to  4  tim es 
daily .

F o r  d e ta ils  o f  doses in  c h ild re n  a n d  in  p a tie n ts  w ith  
h e p a tic  o r  r e n a l  im p a irm e n t, see  b e lo w  a n d  p . 140.1, 
respectiy.eỉý!

-- 5:
R e íe re n c e s .
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10. Freeman R. tí aỉ. Randomized study of tramadol/acetaminophen versus 
placcbo ỉn painful dỉabetíc peripheral neuropathy. Curr Med Ra Opin 
2007; 23: 147-61.

Administration in chỉldren. In  th e  UK , ư a m a d o l  h y d ro -  
c h lo r id e  is l ic e n sed  for t h e  m a n a g e m e n t  o f m o d e ra te  to  
se v e re  p a in  in  c h ild ren  12 years  o f  a g e  a n d  o ld er; u su a l 
a d u lt  doses m a y  b e  g iv en  (see  a b o v e ). H o w e v e r, i n  so m e 
o th e r  E u ro p e a n  c o u n tr ie s  i t  is l ic e n sed  ín  y o u n g e r  c h ild re n  
a lth o u g h  th e  a g e  ran g e  p e rm itte d  c a n  v a ry : fo r  e x am p le , 
in  Prcmce. a  u s u a l  dose in  th o se  ag e d  3 y e a rs  a n d  o v e r  is 1 
to  2 m g /k g  o ra lly , w h ic h  m a y  b e  re p e a te d  3 o r  4  tim es 
d a ily , w h e re a s  in  Genruiny, s im ila r d o se s  a re  p e rm itte d  in  
c h ild re n  a s  y o u n g  as  1 y e a r  old. T ra m a d o l h a s  a lso  b e e n  
g iv e n  p a re n te ra l ly  to  c h ild re n  in  d o se s  s im ila r  to  th o se  
u s e d  oralỉy .

S o m e re íe re n c ẹ s 1"* o n  t h e  u se  o f tra m a d o l  in  c h ild ren .
1. Pínkeỉ JC tí al. An evaỉuadon oí the efficacy and tolerabilỉty oí oraỉ 

tramadol hydrochloride tabỉets ỉor the txeatmẽnt ỡf postsurgỉcaỉ pain in 
dúldren. Ảnath Analg 2002; 94: 1469-73.

2. Demiraran Y, tí al. A comparìson of the postoperatìve analgesic eíũcacy 
of sỉngỉe-đose epỉdunỉ tnunadol versus moiphine ỉn diỉỉđren. Br J 
Aĩuưsth 2005; 95: 510-13.

3. Bozkurỉ p. Use of tramadol ỉn chỉldren. Paediatr Anaath 2005; 15:1041- 
7.

4. Chu Y-C, tí  ai. Intraoperâtive administratỉon oỉ ưamadol ỉor 
postoperatỉve nurse-contróỉled analgesỉa resulted ỉn earlỉer avvakening

The Symbol t  denotes a preparation no longer actively marketed
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and less seđation than morphine in cbỉỉdren aftcr carđiac suigery. Arưsth 
Arutls 2006’, 102: 1663-73.

A d m in is lra t io n  in  h e p a t ic  o r  r e n a l  im p o irm e n t.  A  do sag e  
in te rv a l  o f  12 h o u r s  is  r e c o m m e n d e d  fo r  t ra m a d o l  u sag e  
in  s c v e re  h e p a tìc  im p a irm e n t;  u s  l ic e n se d  p r o d ú c t  in ỉõ r -  
m a tio n  su g g e sts  t h a t  p a tìe n ts  w i th  d r rh o s is  s h o u ld  b e  
g iv e n  o ra l  d o ses  o f  5 0  m g  e v e ry  12 h o u is .  T h e  do sag e  
in te rv a l  s h o u ld  a lso  b e  in c re a se d  t o  12 h o u r s  in  p a tỉe n ts  
w i th  a  c re a t im n e  c le a ra n c e  (CC) o í  le ss  t h a n  3 0 m L /m i-  
n u te ;  in  t h e  U SA  lic e n se d  p r o d u c t  in ío r m a t ío n  su g g e s tỉ  
th a t  t h e  m a x im u m  o ra l  d o se  s h o u ld  n o t  e x c e e d  2 0 0  m g  
d a ily  in  th e s e  p a tie n ts .  T ra m a d o l s h o u ld  n o t  b e  g iv e n  to  
p a tie n ts  w i th  m o re  s e v e re  r e n a l  im p a in n e n t  (CC less  th a n  
lO m L /m in u te ) .

Dependence and Withdrawal
As ío r  O p io id  A nalgesics, p . 109 .1 .

T ra m a d o l m a y  h a v e  lo w e r  p o te n t ỉa l  f o r  p r o d u d n g  
d e p e n d e n c e  th a n  m o rp h in e .

A  W H O  e x p e r t  c o m m itte e 1 c o n s id e re d  in  2 0 0 3  th a t  th e  
a v a ilab le  in ío rm a t io n  o n  t ra m a d o l w a s  n o t  su £ fid e n t to  
w a r r a n t  in te m a t ío n a l  c o n tro l . S tu d ie s  in  animaừ in d ic a te d  
th a t  tra m a d o l p ro d u c e d  l ittle  to le ra n c e ,  h a d  m ild  vvith- 
d ra w a l sy m p to m s, a n d  a  l o w e ra b u s e  p o te n tia l  t h a n  c o d e in e  
a n d  p e n ta z o t ín e .  S u b se q u e n tly , w h e n  re v ie w e d  in  2 006 , 
th e  c o m m itte e 2 c o n s id e re d  th a t ,  d e sp ite  a n  in c re a se  Ù1 its 
use, tra m a d o l  c o n tin u e d  to  s h o w  a  lo w  lev e l oi a b u s e  a n d  
c o n d u d e d  th a t  t h e r e  w a s  n o t  s u íẼ d e n t  e v id e n c e  tò  ju s tify  a  
h n t h e r  re v ie w .

N e v e rth e less , t h e r e  h a v e  b e e n  re p o r ts 3'* o£ d e p e n d e n c e  
a n d  a b u se , p a r t ic ụ la r ly  in  o p io id -d e p e n d e n t  p e rso n s , a n d  o( 
w i th d ra w a l sy m p to m s . I n  O c to b e r  1996, t h e  U K  C SM 9 
c o m m e n te d  th a t  s in c e  J u n e  1 9 9 4  th e y  h a d  re c e iv e d  rep o r ts  
o ỉ  d ru g  d e p e n d e n c e  in  5 p a tíe n ts  a n d  w ith d ra w a l  sy m p to m s  
a s s o d a te d  w i th  t ra m a d o l  in  2 8  p a tie n ts ,  vvhich  c o rre -  
s p o n đ e d  to  a  r e p o i t in g  ra te  o f a b o u t  1 in  6 0 0 0 . D oses in  
excess o ỉ  t h e  r e c o m m e n d e d  m a x im u m  o f 4 0 0  m g  d a ily  h a d  
b e e n  ta k e n  b y  5 o f  t h e  p a tie n ts .  T h e  d u ra t io n  o f  t r e a tm e n t  
b e ío re  o n s e t  o í  th e s e  e fie c ts  r a n g e d  b o m  10 to  4 0 9  dạy s 
(av erag e  3 m o n th s ) .  W íth d ra w a l s y m p to m s  re p o r te d  w e re  
ty p ic a lly  th o se  o f o p io id  w ith d ra w a l  i n  g e n e tã l .  A  m o re  
re c e n t  r e p o r t  f ro m  th e  Svvedish M e d ic a l P ro d u c ts  A g e n c y 10 
s ta te d  t h a t  b e tw e e n  1996  to  2 0 0 5  th e y  h a d  re c e iv e d  71 
rep o rts  o ỉ  w i th d ra w a l  sy m p to m s  a s s o d a te d  vvíth tra m a d o l;  
t r e a tm e n t  d u ra t ìo n  ra n g e d  b o m  1 w e e k  to  o v e r  3 y e a rs  a t  
d a ily  d o ses  o ỉ b e t w e e n  5 0  m g  to  2 g .
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report. WH0 Tech Rep Ser 942 2006. Also availabỉe au http://libdoc.who. 
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Adverse Effeds and Treatment
As fo r  O p io id  A n a lg esics  in  g e n e ra l . p . 110 .1 .

T ra m a d o l m a y  p r o d u c e  fe w e r  ty p ic a l o p io id  a d v e rse  
eH ects sù c h  a s  r e s p ira to ry  d e p re s s io n  a n d  c o n s tip a tío n . In  
a d d it ỉo n  to  h y p o te n s io n , h ỳ p e r te n s io n  h a s  o ccas io n a lly  
o c c u rre d .

D e a th s  a s s o ã a te d  w i th  t ta m a d o l  u s e  h a v e  b e e n  re p o r te d  
in  p a t i e n t ỉ  w i th  a  h is to ry  o f  e m o tio n a l  d is tu rb a n c e s , su ic ida l 
id e a tìo n  o r  a t te m p te d  s u id d e ,  o r  m is u s e  o f CNS d e p re s sa n ts  
su c h  as a lc o h o l a n d  an x io ly tic s .

Effects o n  th e  C N S . T h e  UK  C S M 1 c o m m e n te d  in  F e b ru -  
a ry  1995 th a t  s in c e  J u n e  1 9 9 4  th e y  h a d  rec e iv e d  rep o r ts  
of 15 p a tie n ts  w h o  h a d  h a d  confusion a n d /o r  halludnations 
w h ile  ta k in g  tra m a d o l .  T h e  m a jo r ity  oi t h e  r e a c tio n s  
d e v e lo p e d  1 to  7  d a y s  a í te r  s ta r tin g  t r e a tm e n t  a n d  in  m o s t 
p a tie n ts  r e so lv e d  ta p id ly  o n  w ith d ra w a l .  I t  w a s  n o te d  th a t  
p sy c h ia tric  r e a c t io n s  c o m p rise d  a b o u t  10 %  o! a ll  r e a c tio n s  
r e p o n e d  w i th  tra m a d o l.

I n  a  la te r  c o m m e n t2 in  O c to b e r  1996 , th e  C S M  n o te d  th a t  
2 7  re p o r ts  o f convulsions a n d  o n e  o f  v v orsen ing  e p ile p sy  h a d  
b e e n  re c e iv ed , w h ic h  c o rre s p o n d e d  to  a  r e p o r t in g  ra te  o f 
a b o u t  1 in  7 0 0 0 . O f t h e  5 p a tie n ts  re c e iv ln g  in tra v e n o u s  
tra m ad o l, 2  h a d  b e e n  g iv e n  d o ses  e q u iv a le n t  to  1 .45 a n d  4 g

daily , vvell in  ex c ess  o f  th o s e  re c o m m e n d e d  (see  a lso  
O v erd o sag e , b e lo w ). O f th e  p a tie n ts  r e c e iv in g  o ra l t ra m a d o l, 
th e  m a jo r ity  vvere ta k in g  o th e r  d ru g s  k n o w n  to  c a u se  
c o n v u ls io n s , in d u d in g  t r ic y d ic  a n tid e p re s s a n ts  a n d  SSRIs. 
A  sũ n ila r  p a t t e m  h a s  b e e n  r e p o r te d  i n  t h e  U SA 3 a n d  
A u sơ a lia .4"4

A  đ e b il i ta tin g  C N S -m e d ia te d  re a c t io n  to  a n  in it ia l  d o se  o f 
tra m a d o l h a s  b e e n  d e sc rib ed  in  a  p a tíe n t .7 S y m p to m s, w h ic h  
las ted  a b o u t  4  h o u r s ,  in d u d e d  a ta x ia , d i la ta t io n  o f  th e  
p u p ils , n u m b n e s s  i n  a ll  l im b s , t r e m u lo u s n e s s ,  a n d  
d y sp h o rìa . A lth o u g h  th e  e x a c t  m e c h a n ís m  oi t h e  r e a c tio n  
w as u n k n o v m , it  w a s  su g g e ste d  th a t  s in c e  th e  p a tỉe n t  w a s  
a n  e x te n s iv e  m e ta b o lis e r  w i th  v e ry  h ig h  ac tìv ity  o f  th e  
c y to c h ro m e  P 4 5 0  is o e n z y m e  CY P2D6, h ig h  c o n c e n tra tio n s  
o f th e  a c tiv e  O -d e sm e th y l m e ta b o li te  w e re  th e  c a u se . T h e  
p a tie n t  r e c o v e re d  w i th  n o  s e q u e la e .  I t  is  p ossib le  t h a t  th is  
re p re se n ts  a  case  o f  t h e  serotonin syndrome, s in ce  ư a m a d o l  is 
k n o w n  to  b e  a s s o d a te d  w i th  th is  c o n d it io n , p a rt ic u la r ly  a t  
h ig h  d o se s  o r  w h e n  g iv e n  vvith  o th e r  d ru g s  th a t  ra ise  
se ro to n in  c o n c e n tra t io n s .4
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3. Kahn LH. etal. Seỉrures reported wỉth tramadol. JAMA 1997:278:1661.
4. Adverse Dnig Reactions Advisory Committee (ADRAC). Tramadol—

lour yean expetlence. Aurt Advetie Drug Ríaa Sull 2003: 22: 1-2. Also 
avaỉlãble at: http://www.tga.health~gov.au/adr/aadrh/aadr0302.pdl
(accessed 26/06/08)

5. Labate A. rí ol. Tramadoỉ and new-onset seirures. Mtđ J Autí 2005:182: 
42-3.

6. Boyd IW. Tramadol and seỉrures. Med J  Aust 2005; 182: 595-6.
7. Gleason pp. tí at. Debílitatỉng reactỉon followlng the initlal dose of 

tramadoL Amt Pharmacother 1997; 31: 1150-2.

Effects on the respiratory System. R e sp ứ a to ry  d e p re ss io n  
h as  b e e n  re p o r te d  a f te r  tra m a d o l  in íu s io n  a n a e s th e s ia , ' 
a l th o u g h  in  a  p o s to p e ra tív e  s tu d y 2 t ra m a d o l h a d  n o  s igrú í- 
ica n t re sp ira to ry  d e p re s s a n t e í í e a  w h e n  e q u ia n a lg es ic  
doses o f  m o rp h in e ,  p e n ta z o d n e ,  p e th id in e ,  p ir ì tra m id e , 
a n d  ư a m a d o l  ỹvere c o m p a re d .

1. Parividnỉ D, tí a i Tramadol-infusỉonsanaestbesỉe mỉt Subsútuóon von 
Eniluran und diỉỉerenten LachgaskoQXCnưatíoncn. Anaesthaisí 1985; 
34: 20-7.

2. Fechner R, tí a i Clinical investigaiions on the effect of morphine, 
pentazodnc pethidine, pừỉưamỉde and tramadol on respiration. Anasth 
Inuniivmed 1985; 26: 126-32.

Overdosage. In  a  m u lt ic e n tr e  case  s e r ìe s ,1 126 cases o f 
ư a m a d o l to x id ty  w e r e  r e p o r te d  b e tv v een  O a o b e r  1995 
a n d  A u g u s t  1996; o f  th e s e ,  8 7  in v o lv e d  e x p o s u re  to  tra m a -  
do l a lo n e . C o m m o n  sy m p to m s  in d u d e d  le th a rg y , n a u s e a ,  
ta c h y c a rd ia , a n d  a g ita tio n ; s e iz u re s  w e re  a lso  n o te d . R esp - 
ữ a to ry  d e p re s s io n  w a s  se e n  in  o n ly  2  p a tie n ts .  T h e  in h ib i-  
to ry  ẽ ữ e c ts  o f t ra m a d o l  o n  m o n o a m in e  re u p ta k e ,  r a th e r  
t h a n  its  o p io id  e h e c ts , vvas c o n s id e re d  to  r e s u lt  in  m u c h  o ỉ 
its  to x id ty .  A  s im ila r  p a t t e m  oi to x id ty  h a s  a lso  b e e n  se e n  
in  a  m o re  r e c e n t  r e p o r t .2 In  19 0  ư a m a d o l-o n ly  e x p o su re s  
re p o r te d  be tvveen  J a n u a r y  1 9 9 9  a n d  J u ly  2 0 0 1 , th e  m a in  
sy m p to m s o f  o v e rd o sa g e  w e re  CN S d e p re s s io n , n a u s e a  
a n d  v o m itin g , ta c h y c a rd ia , a n d  se iz u res . A g a in , th e  i n d -  
d e n c e  o f  r e s p ira to ry  d e p re s s io n  w a s  ra re ,  w ith  o n ly  1 case  
rep o r te d .

1. Spiller HA, tí ol. Prospective muldcenter evaluation oí tramadol 
exposure. J Taàcól ơin Toxicoì 1997; 35: 361-4.

2. Marquardt KA. tí aỉ. Tramadol exposures reported to statewide poison 
control System. Ann Pharmacother 2005; 39: 1039-44.

Precautions
A s ỉo r  O p io id  A n a lg esics  in  g e n e ra l ,  p .  1 10 .3 .

T ra m a d o l s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  w h o  a re  
su it íd a l  o r p r o n e  to  a d d ic tio n . I t  s h o u ld  b e  u s e d  vvith c a u tìo n  
in  th o se  w h o  u se  a lc o h o l in  e x cess , o r  s u ííe r  b o m  e m o tio n a l 
d is tu rb a n c e  o r  d e p re s s io n . T ra m a d o l s h o u ld  b e  u se d  w i th  
ca re  in  p a tie n ts  w i th  a  h i s to ry  o f  e p ile p sy  o r  th o se  
su sce p tib le  to  se iz u re s . S ee  a lso  E tíe c ts  o n  th e  CNS u n d e r  
A dverse  E ííec ts, a b o v e .

T ra m a d o l s h o u ld  a lso  b e  u se d  w i th  c a u tio n  in  p a tie n ts  
w ith  r e n a l  o r  h e p a d c  im p a irm e n t  a n d  s h o u ld  b e  a v o id e d  if 
re n a l  im p a irm e n t  is  se v e re . R e m o v a ỉ b y  h a e m o d ia ỉy s is  is 
re p o r te d  to  b e  m in im a l  a t  7 % .

Abuse. S ee  u n d e r  D e p e n d e n c e  a n d  W ith d ia w a l,  a b o v e .

Anaesthesia. L ic en se d  p r o d u c t  in ỉo r m a t io n  w a m s  a g a in s t  
u s in g  ư a m a d o l  d u r in g  v e ry  l ig h t  p la n e s  o f  g e n e ra l  a n a e s -  
th es ia  b e c a u se  o f  p o ss ib le  in tra -o p e ra t iv e  a w a re n e ss , 
a l th o u g h  i t  m a y  b e  u s e d  in tra -o p e ra d v e ly  p ro v id e d  a n a e s -  
th es ia  is m a in ta in e d  vvith  a  p o t e n t  v o la ti le  o r  in tr a v e n o u s  
a n a e s th e tíc .  In tra -o p e ra tìv e  a iv a re n e ss  w a s  r e p o r te d  in  
6 5 %  o í  a  g ro u p  o f  2 0  p a tie n ts  w h e n  u s e d  to  p ro v id e  
ana lg e s ia  d u r in g  l ig h t  g e n e ra l  a n a e s th e s ia  w i th  n iư o u s  
o x id e  a n d  in te r m i t te n t  e n í lu r a n e .1 H ovvever, in  a  s tu d y 2 of 
51 p a tìe n ts  g iv e n  ư a m a d o l  d u r in g  s ta b le  lig h t  c o n ú n u o u s  
iso A u ra n e -n itro u s  o x id e  a n a e s th e s ia  t h e r e  w a s  n o  d in i-

c a lly  s ig n iS c a n t l ig h te n in g  o f  a n a e s th e s ia  a n d  o th e r s  h a v e  
c o m m e n te d  t h a t  d u r in g  e x te n s iv e  u s e  o f  t ra m a d o l in tra -  
o p e ra tìv e ly  o v e r  se v eră l y e a rs ,  . th e r ẹ  h a d  n o t  b e e n  a n y  
in c id e n c e  o í  rec a ll Ũ1 a n y  p a t íe n t  ơ e a te d  a t  th e i r  d in ic .3

1. Lehmann KA, tì  aỉ. 2ur Bedeutung von Trsmadol alỉ intraoperatìvem 
Analgetikum: eine randomísỉerte Doppeỉblindstudie ỉm Vergleich zu 
PUcebo. Der Anaesíhtíừt 1985; 34:11-19.

2. Coenee Jp, tí al. E£fea oỉ tramadol on depth of anaesthesỉa. Br J Anaesth 
1996; 76:415-18.

3. Budd K. TramadoL BrJ Anaath 1995; 73: 500.

Porphyria. T h e  D ru g  D a ta b a s e  fo r  A c u te  P o ip h y ria , com - 
p ile d  b y  th e  N o rvveg ian  P o rp h y r ia  C e n t te  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S vveden , d a s s ih e s  tra m a d o l as  p ro b - 
a b ly  n o t  p o r p h y r in o g e n ic  i t  m a y  b e  u se d  as  a  d ru g  o f fưst 
c h o ic e  a n d  n o  p re c a u t ío n s  a re  n e e d e d . '

1. The Drug Daubase ỉor Acute Porphyria. Available at: hnp://www. 
drugs-porphyria.org (accessed 22/10/11)

I n t e r a c t i o n s

F o r  in te ra c t io n s  asso c ia te d  w ith  o p io id  ana lgesics , see
p . 111.2.

C a rb a m a z e p ìn e  is r e p o r te d  to  d im in ish  th e  a n a lg esic  
ac tiv ity  o f tra m a d o l  b y  re d u c in g  s e ru m  c o n c e n tra tìo n s .

T h e  risk  o f se iz u re s  is in c re a se d  ií ư a m a d o l  is u se d  w ith  
o th e r  d ru g s  th a t  h a v e  th e  p o te n t ia l  to  lovver th e  se izu re  
th re sh o ld . See a lso  Effects o n  th e  CN S, a b o v e .

T ra m a d o l in h ib i ts  r e u p ta k e  o f  n o r a d r e n a l in e  a n d  
s e ro to n in  a n d  e n h a n c e s  s e ro to n in  re le a se  a n d  th e r e  is th e  
p ossib ility  t h a t  it m a y  i n t e r a a  w ith  o th e r  d ru g s  th a t  
e n h a n c e  m o n o a m in e rg ic  n e u ro ư a n s m is s io n  in d u d in g  lith -  
iu m , tr ic y d ic  a n tíd e p re s s a n ts ,  t r ip ta n s ,  a n d  SSRIs, th e re b y  
in c re a sin g  th e  r isk  o f  s e ro to n in  s y n d ro m e ; it  s h o u ld  n o t  be 
g iv en  to  p a tìe n ts  re c e iv in g  M A O Is o r  vv ith in  14  d a y s  o f  th e ứ  
d isc o n tìn u a tío n .

M e ta b o lism  o f ư a m a d o l  is m e d ia te d  b y  th e  c y to c h ro m e  
P 4 5 0  iso e n z y m e s  CYP2D6 a n d  CY P3A 4. U se w i th  sp e d íĩc  
in h ib ito rs  o f  th e s e  e n z y m e s  m a y  in c re a se  c o n c e n tra t ìo n s  of 
tra m a d o l a n d  Io w e r  c o n c e n tra t ìo n s  o f  its  a c tìv e  m e ta b o li te . 
T h e  d in ic a l  c o n s e q u e n c e s  oi th is  e ffe c t a re  u n d e a r  a l th o u g h  
th e  r isk  o f  s e iz u re s  o r  s e ro to n in  s y n d ro m e  m a y  b e  in c re a se d .

Anticoagulanh. F o r  re p o r ts  o ỉ  t h e  e fỉe c t o f  t ra m a d o l o n  
o ra l a n tíc o a g u la n ts ,  see  A n a lg e sic s  u n d e r  I n te ra c tìo n s  of 
W a ria r in , p . 15 3 0 .2 .

AnKdepressants. F o r  r e ỉe re n c e  to  p o ss ib le  cases of sero - 
to n in  sy n d ro m e  a s s o d a te d  w i th  u se  o f  ư a m a d o l  a n d  SSRIs, 
see  O p io id  A n a ỉg esics  u n d e r  In te r a c t io n s  o f P lu o x e tin e , 
p . 427 .1

5-HTj-receptor antagonists. T h e  p re -o p e ra t iv e  u se  of 
ondansetron h a s  b e e n  n o te d  to  r e d u c e  th e  p o s to p e ra tiv e  
an a lg e s ic  efficacy  o f  ư a m a d o l .1-2 In  o n e  s tu d y ,1 th e  c u m u -  
la tív e  d o se  o f  tra m a d o l  w a s  u p  to  3 5 %  g re a te r  in  th o se  
p a tíe n ts  w h o  a lso  re c e iv e d  o n d a n s e t r o n  c o m p a re d  vvith 
th o se  w h o  re c e iv e d  n o  a n t i e m e t ic  I n  a d d it io n  th e r e  w as 
n o  d iH eren ce  in  t h e  i n d d e n c e  o f p o s to p e ra tiv e  n a u s e a  a n d  
v o m itin g  b e tw e e n  th e  tw o  g ro u p s.

ỉ . De Wỉne Jlr tí aỉ. The anaỉgesic eSicacy oỉ ưamadoỉ is impaired by 
concurrent admỉnisưatỉon oí ondanseưon. Anesth Anaỉg 2001; 92:1319-
21.

2. Ardoni R. tí a i Ondanseưoo ĩnhỉbits the aoaỉgesỉc eữects of tramadol: a 
possible 5-HT) spinal receptor ỉnvolvement in acute pain ỉn humans. 
Anesth AnaÌỊ 2002; 94: 1553-7.

P h a r m a c o k i n e t í c s

T ra m a d o l is r e a d ily  a b so rb e d  a í te r  o ra l  d o ses  b u t  is s u b je n  to  
so m e  f iis t-p a ss  m e ta b o lis m . M e a n  a b s o lu te  b io av a ila b ility  is 
a b o u t  7 0  to  7 5 %  a í t e r  o ra l  u s e  a n d  1 0 0 %  a ite r  
in tr a m u s c u la r  in je c tio n . P la sm a  p r o te in  b in d in g  is  a b o u t 
2 0 % . T ra m a d o l is m e ta b o lis e d  b y  N- a n d  O -d e m e th y la tio n  
v ia  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e s  CY P3A4 a n d  CYP2D6 
a n d  g lu c u ro n ỉd a t io n  o r  s u lla t io n  in  t h e  I iver. T h e  m e ta b o li te  
O -d e sm e th y ltra m a d o l is p h a rm a c o lo g ic a lly  a c tiv e . T ram ad o l 
is e x c re te d  m a ìn ly  in  t h e  u r in e  a s  m e ta b o li te s .  T ra m a d o l is 
w id e ly  d is tr ib u te d , c rosses  t h e  p la c e n ta ,  a n d  a p p e a rs  in  
sm alỉ a m o u n ts  i n  b re a s t  m ilk . T h e  e lim in a tio n  h a lí- life  is 
a b o u t  6  h o u rs .

R e le re n c e s .
1. Karbu D, tí aỉ. Comparatìve pharmacokỉnetìcs of a once-daily tramađol 

extended-release tabỉet and an ỉmmedlate-release reĩerence product 
í(ri1owỉng single-dose and muỉtỉpỉe*dose adminỉsưation. J ơin Phamacoỉ 
2010; 50: 544-53.

children. R e íe re n c e s .
1. Murthy BVS, tí ai. Pharmacokíxietỉcs oỉ tramadoỉ in chiỉđren aher l.v. 0T 

caudal epiduraỉ admỉnỉsnadon. Br J Anaesth 2000; 84: 346-9.
2. Payne KA tí al. Phannacokinetics of oraỉ tramadol drops íor 

postoperativc pain relieí in children aged 4 to 7 years—a piỉot study. 
Anait Bros 2003; 49: 109-12.

3. Zwavclỉng i ,  tí al. Pharmacokỉnetỉcs of rectaỉ tramadol ỉn postoperaóve 
paedỉatrỉc patìents. Br J Anaesth 2004; 93: 224-7.

4. Gairỉdo MJ, tí at. Populatíon pharmacolônetỉc/phannacođynamỉc 
modelỉỉng of the anaỉgesic eííects oỉ tramadoỉ ỉn pedỉatrio. Pharm Res 
2006; 23: 2014-23.

5. Saudan s, Habre w. PartícuUrités pharmacologiques du tramado) chez 
Teníant Ann Fr Anaĩh Reanim 2007; 26: 560-3.
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The elderly. P h a rm a c o k in e tic  p a ra m e te r s  in  e lde rly  
p a tíe n ts  w e re  fo u n d  to  b e  s im ila r  to  th o se  in  y o u n g e r  
p a tie n ts .1

l; Likar R. tí  al. Pharmacokinetìc and phannacodynamic prop«rties of 
ơaraadol IR and SR in elderly patỉents: a prospective. age-group— 
conưolled study. Clin Ther 2006; 28: 2022-39.

Metabolism. P ro d u c tio n  o f  t h e  a c tiv e  m eta b o li te  O -des- 
m e th y lư a m a d o l  is d e p e n d e n t  o n  th e  c y to c h ro m e  P 4 5 0  iso- 
e n z y m e  CY P2D6, w h ic h  sh o w s  g e n e tic  p o ly m o rp h ism .1-2 
F o r  a  r e íe re n c e  to  a  d e b il i ta tin g  C N S -m e d ia te d  re a c tio n  in  
a  p a t ie n t  w h o  w a s  a n  e x te n s iv e  m e ta b o lis e r  w i th  h ig h  
CY P2D 6 a c tiv ity , see  E tte c ts  o n  th e  CNS, p . 140.1.

1. Pouỉsen L, tí ai The hypoalgesỉc eỉỉect of tramadoỉ ỉn rclatioQ to 
CYP2D6. ain Pharmacol Ther 1996; 60:636-44.

2. Pedersen RS, tí aỉ. Enantỉoseỉectỉve pharmacoỉtínetỉcs of tramadol ỉn 
CYP2D6 extensỉve and poor metaboỉỉzers. Eur J ơin Pharmaeol 2006; 62: 
513-21.

Preparations
Proprietory Preparations (detailỉ a re  given in  V olum e B)

Single-ingredient Preparatìons. Arg.: A na-Q ; Calm adon cloq; 
Nobligan; Trama-Klosidol; Tramal; T ram anovag; AustraL: Dur- 
o trara; T rạdonal; Tram ahexal; Tramal; T ram edo; Zydol; Austria: 
A dam on; C ontram al; C rom atodol; N oax Uno; Nobligan; Trado- 
lan; T ram abene; Tram adolor; Tram al; Trâm astad; Tram undal; Betg.: C onư am al; D o c tra m a d o ỷ D o lza m ; Tradonal; Tramium; Braz.: A n an g o n  Dorless; R apiữam ; Sensiưam ; Sylador; Tima- 
sen; T rab ilin t; T ram aden; Trairiádon; Tram al; Tramaliv; Zama- 
dol; CanaèL: Durela; Ralivia; .'M dural; U ltram ; Zytram; Chile-. 
M anol; M inidol; N axodol; Timarol; T ram al' Zaledon 2odol; china: A n  H a n  ($ E 0 ); Bei Pin Ị íS T ) ;  Bing Ning ( Ỉ K Í ); Da Ma 
H ư Feng Tong Dũig ọệ-BÓT); H ua Jie  W ei (Í£0LlS);
H ua Q u  (í£ ífl); Ju n  Qing (SBi); Le s h i  Pu K ang ( S Í Ế # ^ ) ;  
Nạo Tai ( ĩ ẵ # ) ;  Qi z h i  ( $ ± ) ;  Q im ạite ( S f ì5 # ) ;  Q u Feng (É  
3?); Q u M ing (E  98); Q u Teng (Ạ S I); Q u Tong K ang  (tìíẫhK ); 
Q utong Rui Li Pũig (S S Ì tT ) ;  Tai M ei D ing  ( Í M t ă ) ;  Ti
Ma Er Tong Tĩng ( i l - ? ) ;  T ram adolor (3M #& ); Tramạl
( « * ) ;  T ram contin  ( í f  f t T ) ;  Xi Li XI M eng  ( H í l B l ỉ ) ;  Xiang 
Ýang (#ỊỊH); Yì Bang (S T ?); Yi N uo Xlng < * £ * * ) ;  Yin Jia ( «  
in ) ;  Vu T ong ( tô ă ì);  ct: M abron; Noăx; Protradon; Tradet- 
Tralgit; T ram abene; T ram agitt; Tramal; T ram undln ; Denrn.: 
Dolol; G em adol; M andolgih; M etracop t; Nobligan; Tadol; Tra- 
dolan; T ram ium ; F in .: T radolan; Traraadin; T ram agetìct; Tra- 
m al; T ram bo; Tram ium ; Fr.: B iodalgic C ontram ab Monoalgic; 
M onocrixo; M onotram al; O rozam udol; Takadol; Topalgic Tra- 
sedalỷ; Zam udol; Zumalgic; Ger.: AmadolỶ; Ju ta d o lf; T-longt; 
Tramaỷ; Tram abeta; T ram adoct; TramadolorỶ; Tramagit; Tra- 
mal; T ram und in ; T ravex One; Gr.: O xxalgan; Tradol; Tramal; Hong Kong: M abronỷ; Seỉmal; T ram alt; Tram o; Hung.: Ada- 
m on; Contram al; Ralgem  Tram adolor; Tramalgic; India: 
Acem a; A dam on; A dm adol; A m tadol; A natram ; AưestadoL' 
Atdol; A vdol; Bestodol; Bolodol; B ram adol; Cadol; Cemadol; 
CG-Mac; Contram al; Corm adol; Cradol' DamoL' Decotram; 
Didol; Dol; Doleira; Dolodob Dolomed-T; D olotram ; DoIriz; 
Dols; D olstar; Doltel; DomadoL' E-Dol; E ltram ; F oư nadon FS; 
Gem odol; HaledoL' Idol; Ivydol; K am adol; Kevtram ; Lagesic; 
Leedol; M a d o t M edol; M eridol; Midol; N euư am ; Nlctram; 
Nobligan; Novadol; Opi-OT; O piate; O rchidol; Ospidol; Paina- 
dol; P a in ex ' T ram adp; Tramazac; TRD-Contin; UrgendoL Indon.; A n d a lp h a t; B e lla ttam t; Camigeslk; Centrasic; Contram ; 
Corsadol; D olana; Dolgesik; Dolocap; Dolsic; Forgesiq Kamadol; 
Katrasic; Nonalges; N ulapotram ; O rasic  P in ọ re c  Radol; Semi- 
n a c  S im aư al; Tlusic; Tradosik; Tradyl; Tragesik; Tramal; Trasik; 
T raum asikỷ; Trunal; Tugesal; Zephanal; Z um attam ; Irt: Biodol; 
By-M adol; Tradol; Tram ake; Tram apine; T ram ex t; Troxidol; 
xỹm el; Zam adoIf; Zydol; Israel: Trabar)-; Tram a; Tramadex; 
Tramal; Ital.: A dam on; Contram al; Foưradol; Prontalgin; Tra- 
donal; TraHash; Tralodie; T ram alin; T ram am ed; U nitram a; Uni- 
tram arim ; Jpn: Tramal; Malaysia: A cugesic A nalab; D om adob 
M abron; Pengesic; Seímal; Trabilin; T raàdol; Tram ada; Tramox; 
T ram und in ; Mex.: D u ro d o rt; Nobligan; Pron to íon ; Tradol; Tra- 
lic; T ram ed; Trexol; Veldrol; Neth.: D o ltard t; Theradol; Trado- 
nal; Tram agetic; Traraajuna; Tramal; T ram azelaf; T ram elenet; Norw.: Nobligan; Tramagetic; NZ: D urotram ; Tramal; Trame- 
d o f; Z ytram ; Phữipp.: Amaryll; Clomadol; Dolmal; Dolotral; 
DoIpaz; D oltrahex; Gesidol; M ardol; M icrodol; M iladon MNS; 
M osepan; Pengesic; Peptrad; PIazadol; Radol; Siverol; TDL; 
T o lm at; Tracaine; Tradom al; Tradonal; Traraadin; Tramal; Tra- 
mid; T ram kor; T ram undin ; U nitral; Vistra; Vitral; Pol.: Adam on; 
Noax U no; O ratiam ; Poltram; Tram ahexal; Tramal; T ram codt; 
T ram und in ; Travictol; Port.: D o lp art; Gelotralib; NobUgan; Pax- 
ilíar; T ram al; T ram yt; Travex; Tridural; Zydol; Z ytram f; Rus.: 
M abron  (MaSpoH); Plazadol (Ilnaaaaoa); S inưadon 
(CHHTpaaoH)t; Tradol (TpaACMi); T ram aklosidol (TpaMaxnocnaoa); 
T ram al (TpaMan); T ram olin (TpaMOiiHH); S.Afr.: Dolotram; 
D om adol; Nobligan; T ram ahexal; Tramal; T ram aspen; Trama- 
z a c  T ram g esic  singapore: A cugesic  M abron; Pengesiq Seímal; 
Tradol; T ram al; T ram iu m t; Spain: A doionta; Ceparidln; Dolo- 
dol; D olpar; G eloưadol; N oblìgant; Tioner; T radonal; Zytram; Swed.: G em adol; Nobligan; Tĩparol; T radolan; Zaxnadolf; 
Switz.: Dolotramine-ị-; E codolort; Trabar; Tradonal; Tramactil 
Uno; T ram al; T ram undin ; Thai.: A m anda; A m m itiam +; Ana- 
dol; A nalab ; M abron; M adol; M adola; M atradol; Millidol; Mod- 
senal; P acm adob Paindol; P h a n n a d o l Ram adol; R o íy t; Sehnal; 
Tam olan; T rad n e; Tradolgesic T rad o n alt; Tram ada; Tramadil; 
T raraadon; Tramal; T ram am ed; Tramax; T ram azaq  Tramoda; 
T rasic  T raum ed; T rosic  Vesnon; V olddol; Turk.: Contram al; 
T raniadolor; u ltram ex ; VK: D ro m ad o lt; Larapam ; M abron; 
M arol; M axitram ; Nobligan; o ld aram ; Tilodol; T rađorec  Tra-

m ake; Tram quel; Tramulieí; Zamadol; Zeridame; Zydol; ukr.: 
Tramalgin (TpaManrHH)t; USA: ConZip; Rybix; R yzoltf; u lư am ; Veneí: Tramãl.

Muhi-ingredient Preparatìons. Arg.: Calm ador Plus; c lo q  Plus; 
Trama-Klosidol P lusf; Tram acet; Tram al Plus; Austria: Zaldiar; Belg.: Pontalsic; Zaldiar; Braz.: P araơam ; u ltracet; Canad.: Tra- 
m acet' Chile: A nalgex Sap; Cronus; D oloten; M inidol Plus; 
Naxodol Plus; Pramolỷ; H m arol-Par; Zafin; Zaldiar; Zaledor-P; China: K eluoqu (ỊS iê ® ); u ltra ce t (S.3 8 $ ) ;  Cz.: D oreta; Partra- 
mec; Traparac; Zaldiar; Pr.: Ixprún; Zaldiar; Ger.: Dolevarị-; Zal- 
d ian  Gr.: Zaldiar; Hong Kong: U ltracet; Hung.: Zaldiaứ India: 

•Acema-P; Actidol-DP; A cuvta; Anatram -P; A nbrob A ưestadol- 
P; Atdol Plus; Avdol-P; Bram adol-P; Cadol-P; Conac-PT; Cra- 
dol-P; Decotram -PD ; Didol-D; Didol-P; Dolien-P; D olocec Dols 
Plus; Dolwúj-T; D om adol Plus; E-Dol Plus; Esgipyrin-T; Fentra; 
Freze; FS PIus; FS-D; Ibudol; Indolpara; Ingesic Forte; K am a- 
dol-P; Kdol-P; K evtram -D P; K evttam -P; Leedol-P; M adol-P; 
MaxoHam-T; M eridol-D; M eridol; M iradol; M ortrin  C om pound; 
Movon-PT; M uzox; N eutram -P ; N ictram  Plus; Novadol-P; 
Novodol; O m odol; Opi-OT; Opiate-P; Oplate-PD; Oshdol; 
Osteodob O tram ; Painadol-P; Paratel-T; Tolydot T ram ad p  Plus; 
U ltrazac Indon.: Patral; u ltrace t; Zaldịar; IrL: Ixprứn; Israel: 
Zaldian Ital.: Kolibri; Paưol; Jpn: Tramcet; Malaysia: .ultracet; Mex.: G anunadol; Sinergix; Tramacet; T rem epen; Voydol-C; 
Za!dian Neth.: T ilalgint; Tram acet; Zaldian Phũipp.: Algesia; 
Cetodol; Cetra; Dolcet; PoU: Acutral; D oreta; Padolten; Poltram  
Combo; Zaldiar; Port: Tilalgin; Zaldian Rus.: Porsodol 
(d>opcoA0ji); Zaldiar (3ajụwap); SA.fr.: Tramacet; singapore: 
Ulưacet; Spain: P aáta l; Pontalsic; Zaldiar; Switz.: Zaldiar; 
Thai.: Ultracet; Turk.: Zaldiar; UK: Tramacet; ukr.: Zaldiai 
(3ajụnap); USA: U ltracet; Venez.: u ltracet; Zaldiar.

Pharmacopoeial Preparatíons
BP 2014: Prolongẽd-release Tram adol Capsules; P rolonged- 
release Tram adol Tablets; Tram adol Capsules;
USP 36: A cetam inophen an d  Tram adol Hydrochloride Tablets; 
Tramadol H ydrochlotide a n d  A cetam inophen Oral Suspension; 
Tram adol H ydrochloride Extended-release Tablets; Tram adol 
H ydrochloride O ral S uspension ; T ram ado l H ydroch lo ride  
Tablets.

Trimeperidine Hydrochloride ỊBANM, riNNMl 

HidrocỊoruro de trlmèperídina; Promedol (trímeperidine); 
Promedolum (trimeperidine); Trimeperidina, hidrodoruro 
de; Trimépérỉdine, Chlorhydrate de; Trimeperidini Hydro- 

’ chlorỉdum;TpMMenepMflMHa rnflpoxnopnfl. : : - ’ ■:
l,2,5-Trimethyl-4-phenyl-4-piperidyl propionate hydro- 
chloride.
Ci7HjsN02,HCI=311.8
CAS —  64-39-ĩ (trimeperidine); 125-80-4 (trimependine 
hydỉochloride).

ProỊjỊe
T r im e p e r id in e  h y d r o c h lo r id e  is a n  o p io id  a n a lg e s ic  
(p. 108.1) vvith a c tio n s  a n d  u ses  sũ n ila r  to ' th o se  of 
p e th id in e  (p. 121.3).

Trolamine Salicylate ipiNNM)
Salỉcilato dế trietanolamĩna;'. Salicilato- de ' trolãmina; 
'Triẽtaholamina, salicilatb de; Triethanolamine Salicylate; 
Trolamĩne, Saiicylạté de; Trolamini Salicylas; TponaMMHa 
CariVíciá/iaT. ■ ■ '■
C,3H2,NCV2873 
CẠS -  2174-16-5.
UNÌI —  H8Ơ4040BHD.

Phaưnacopoeias. In us.
U S P  36: (T ro la m in e  S a licy la te ). A c o m p o u n d e d  m íx tu re  o f  
tro la m in e  a n d  sa licy lic  a d d  in  p ro p y le n e  g lycol. pH  o f a  5%  
so lu tio n  in  vvater is be tv v een  6.5 a n d  7 .5 . S to re  in  a ir t ìg h t  
c o n ta in e rs  in  a  co o l p lace .

ProỈỊile
T ro la m in e  sa licy la te  is a  salicy lic  a d d  d e riv a tiv e  u se d  
s im ila rly  to  m e th y l  sa licy la te  (p. 92 .1 ) in  to p ic a l r u b e ía d e n t  
p re p a ra tio n s  i n  a  c o n c e n tra t io n  o ỉ  10 to  2 0 %  fo r  t h e  re l ie í  o f 
m u sc u la r  a n d  r h e u m a tic  p a in .  I t  h a s  a lso  b e e n  u se d  as a  
su n sc re e n .

P e rc u ta n e o u s  a b s o rp H o n . I n  c o n tra s t  to  m e th y l sa ỉicy la te , 
w h ic h  u n d e rg o e s  c o n s id e rab le  a b so rp tio n  a n d  p ro d u c e s  
h ig h  s u b c u ta n e o u s  a n d  d e rm a l c o n c e n tra tio n s  o f  sa liq ílic  
a d d  a fte r  a p p lic a tio n  to  in ta c t  sk in , c o n c e n tra tio n s  o í  sa li- 
q f lic  a d d  a í te r  to p ic a l a p p lic a đ o n  o f  t ro la m ín e  sa licy la te  
w e re  su b s ta n tia l ly  lo w e r  in  t is s u e 1 a n d  u n đ e te c ta b le  i n  
s e ru m .2

1. Cross SE. a  al. Is there tũsue penenatioa aEler applicaúon of topical 
saỉicylate íormulatìons? Lanctí 1997; 350: 636.

2. Morra p, tí a i Serum concemraũons oỉ saỉỉcyỉic add foìlowing topically 
appiied salicyiate derivatíves. Ann Pharmaeother 1996; 30: 935-40.

Preparatíons
Propriekiry Prẹparations (details a re  given in Volume B)

Single-ingredient Preparotions. AustraL: D encorub Arthritis: 
Goanna A ưhritis Cream; M etsal AR Analgesic Canad.: Acti- 
ũ e x t; Analgesic Cream ; A spercrem e; Bengay M usde Pain  No 
O don MyoĂex' Rub A 535 A ntiphlogistine No Odour; Mex.: 
M yoũext; Singapore: M etsal AR A nalgesiq Spain: Bexidennil; USA: Analgesia Creme; Analgesic Creme; Aspercreme; 
Coppertone Tan M agnihen  Flex-Pow er Perionnance Sports; 
Mobisyl; M yoũex; Sportscrem e; Tropical Blend Tan MagnlGer.

Muhi-ingredient Preparaiiom . AustraL: M etsal A nalgesic CanatL: Rub A-535 Éxtra S ư eng th  A rthiitis.

Ufenamate ỊríNNỊ
.Btityl Flufenamate; Ufénamate; uíenamato; Ufenamatum; 
ÝítHeHaMaT.
Butyl N-(a,a,a-ữifluoro-m-tolyl)anthramlate. 
Ci8H18F3NÒj=3373 '
C4S —  67330-25-0.
UNII — 8Z707ClSư. . . . . .

Prọ/ị'/e
U íe n a m a te  is a n  NSA ID  (p. 1 0 2 .3 )  th a t  h a s  b e e n  u se d  
top ica lly  in  in ữ a m m a to ry  sk in  d iso rd ers .

Preparatíons
Propõetary Preparalions (details a re  given in  Volume B) 

Single-ingredient PreparaHoni. Jpn: C om bec Fenazol.

Valdecoxỉb IBAN, USAN, rlNNI 
SC-65872; vàldécoxib; Valdecoxibum; Valdekoksib; Banbfle-.
KOKCMỐ. '
p-(5-Methyl-3-phenyl-4-isoxazoly0benzenesulfonamide: -
:ẹ,gH14NAS=3144
CÃS —  181695-72-7.
ATC —  M01AH03. ‘ -
ATCVet —  QM01AH03
UNÌỈ—  2919279Q3VV. ■■ ........

Proỉile
V aldecoxib  is a n  NSAED (p. 102 .3 ) rep o r te d  to  b e  a  se lec tiv e  
in h ib ito r  oi c y d o -o x y g e n a se -2  (C O X -2). I t  w as g iv e n  oraU y 
in  th e  ư e a tm e n t  o ỉ  o s te o a r th r it is  a n d  r h e u m a to id  a rth r itis , 
anjặ-for th e  p a in  o f  d y s m e n o ư h o e a .  T he  risk  o f s e iio u s  sk in  
rea c tio n s  w ith  v a ld e c o x ib  (see  b e Io w ), in  a d d it io n  to  Ịts 
c a rd io v ascu la r  a d v e rse  effec ts (se e  b e lo w ), p ro m p te d  its  
g e n e ra l w ith d ra w a l w o r ld w id e  in  A pril 2005.

Effeds on the cardiovoscular System. T h e  sh o r t - te rm  u se  
o í  p a recox ib  a n d  v a ld e c o x ib  a f te r  c o ro n a ry  a r te ry  b ypass 
g ra ít su rg e ry  h a s  b e e n  a s s o d a te d  vvith a n  in c re a se d  rísk  o í 
a d v erse  e ữ ec ts  su c h  as  m y o c a rd ia l  in ía rc tio n , d e e p -v e in  
th ro m b o sis , p u lm o n a ry  e m b o llsm , a n d  s tro k e .1 YVhen 
co m p a re d  w ith  p a tle n ts  in  t h e  p lac e b o  g ro u p , th e  risk  of 
su c h  eữ ects  vvas a lm o s t 4  d m e s  g re a te r  in  th o se  w h o  h a d  
rece ived  in tra v e n o u s  p a re c o x ib  ío r  3 days fo llo w ed  b y  o ra l 
va ldecoxib  fo r th e  n e x t  7  d a y s . T hose  p a tie n ts  w h o  
received  o ra l v a ld e c o x ib  o n ly  fo r  7 days p o s to p e ra tiv e ly  
h a d  a n o n -s ig n ific a n t in c re a se  in  risk for a d v erse  card io - 
v ascu la r eííec ts.

T h e  a d v e rse  c a rd io v a sc u la r  effects a s so d a te d  w ith  
valdecoxíb  t re a tm e n t  w e re  o n e  o f th e  rea so n s  th e  d ru g  
w as ge n e ra lly  w i th d ra w n  in  A pril 2005.

1. Nussmeier NA. tí al. Complỉcatỉons of the COX-2 inhỉbitors parecoxib 
a n d  vaỉdecoxib a ítc r  card iac  surgery . N  Engl J  Mcd 2005; ỈS 2 : 1081-91 .

Effects on the skin. T oxic  e p id e rn ia l  necro lysis d e v e lo p e d  
in  a  p a tie n t  w h o  to o k  v a ld e c o x ib  for 8 days, de sp ite  s top - 
p in g  th e  d m g  a t  th e  firs t s igns o f  a  ra sh  a n d  s ta r tin g  t te a t-  
m e n t  vvith o ra l p re d n is o lo n e ;1 t h e  p a tie n t  h a d  a h is to ry  of 
h y p e rse n s itiv ity  to  su lỉo n a n ũ d e s . H e a lth  C an ad a2 n o te d  in  
J a n u a ty  2 0 0 4  th a t  it  h a d  re c e iv e d  5 rep o rts  o f se rio u s  
c u ta n e o u s  a d v e rse  rea c tio n s  a s so d a te d  w ith  v a ld e c o x ib  
o v e r  less t h a n  1 y e a r  h o m  m a rk e tin g  of th e  d ru g  in  
D ec e m b e r 2 0 0 2 . HÕvvever, n o n e  o f  th e se  w e re  e ry th e m a  
m u ltiío n n e , S te v e n s - J o h n so n  sy n d ro m e , o r  to x ic  ep ld e r-  
m a l necro lysis  a l th o u g h  s u c h  rea c tio n s  h a d  b e e n  re p o r te d  
to  o th e r  re g u la to ry  a u th o r ir ie s . In  D ecem b er 2 0 0 4 , th e  
EM EA 1 s ta te d  th a t  it  h a d  re c e iv e d  rep o rts  o f all 3 rea c -  
tions , as  w e ll as  e x ío lia t iv e  d e rm a tit is ;  m o st of t h e m  h a d  
o c c u ư e d  vvithin t h e  first 2  vveeks o f s ta r tin g  t r e a tm e n t  a n d  
th e  in đ d e n c e  r a te  a p p e a re d  g re a te r  fo r va ld eco x ib  t h a n  
o th e r  se lec tive  c y d o -o x y g e n a s e -2  (COX -2) in h ib ito rs . T h e  
EM EA  also  n o te d  th a t  u se  o f  p a re c o x ib  (a p ro d ru g  o f va l- 
decox ib , see  p .  119 .3 ) h a d  b e e n  a sso d a te d  w ith  se rio u s  
sk in  reac tio n s .

The Symbol t  denotes a preparatlon no longer actively marketed
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T h e  in c re a se d  r is k  o i se rio u s  sk in  r e a c tio n s  w i th
v a ld e c o x ib  t r e a tm e n t  vvas O ne oí t h e  rea so n s  t h e  d ru g  w a s
g e n e ra lly  w i th d ra w n  in  A p ril 2 0 0 5 .

1. Glasser DU Burroughs SH. Vaidccoxib-ỉnduced toxỉc epidermal
npcroỉysiỉ ỉn a patíent aQergỉc to suỉỉa drags. Pharmacọứurapy 2003; 
23:551-3. , ,

2. Health Canadạ. Valdecoxỉb (Bextra): severe cutaneous reactíons. Can 
Adverse Rtaữ Newi 2004; 14 (1): 1-2. Also avaỉlable at: http://wwwiic-sc. 
gcca/dhp-mps/alt_fonnats/hpfb-dgpsa/pdí/medeíf/carn*bccLv 14n 1 - 
ẽng.pdf (accessed 29/08/04)

3. SMEA. EMEA public statément on valdecoxỉb (Bexcra/Valđyn) and 
parecoxỉb sođium (Dynastat/Rayzon)ỉ carđỉovascular rùks ỉn coronary 
artery bypass graít (CABG) surgery and serỉous adversc sidn reacriorô 
{ìssuẻd Ĩ5th December, 2004). Avâỉlable at http://www.emea.europa. 
èu/pdỉs/human/press/pus/20480204en.pdf (accessed 29/08/08)

Preparations
Proprietary Preparations (details are given in  V olum e B)

Single-ingrediení Preparations. Ittdia: Bioval; Creval; Leap;
M obyle-V; Nlzox; Osra; Oval; ValdỉH; Valdixx; Valdonc; Valus.

M ubHngredient Preparations. India: Nizox-MR; V eara-P .

Vedaprofen IBAN, USAN, riNNi
CERM-10202; PM-150; Vedaproíeenĩ; Védaprofène; Vedaprọ- 
feno; Vedaprofenum; BeflanpoộeH. 
(iM-GycÌphexyí-a-methyl-1-naphthaleneacetic acid. 
C19H2Á=282.4 
CAS —  7 /109-09-6.
ATC Vet —  QM01AE90.
UNII —  ỌKX88E070I. ■

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) ỈOI v e te r in a ry  u se  o n ly . 

P h .  E u r .  8: (V e d a p ro íe n  fo r  V e te rin a ry  U se; V e d a p ro íe n  B P 
(V et) 2 0 1 4 ). A  w h i te  o r  a lm o s t vvhite  p o w d e r . P rac tica lly  
in so lu b le  in  w a te n  so lu b le  in  m e th y l  a lco h o l; íre e ly  so lu b le  
in  a c e to n e ; i t  d isso lv es  in  d i lu te  S o lu tions  o f a lk a li 
h y d io x id e s .

Profile
V e d a p ro íe n , a  p ro p io n ic  a d d  d e riv a tìv e , i s ^ a n  NSA ID  
(p . 102 .3 ) u s e d  in  v e te r in a r y  m e d id n e  fo r  t h e  t r e a tm e n t  o f 
in íla m m a tio n  a n d  p a in .

Viminol Hydroxybenzoate ỊriNNMi
Diviminol Hydroxybenzoate; Hidroxibenzoato de viminol; 
Viminol, hidroxiberủoato de; Viminol, Hydroxybenzoate de; 
Viminoli-';Hydroxybenzoa5; 2-424. (viminol); BnMMHO/ia 
rMflp0KCM6eH30aT. J
1 -[1 -(2-Chlorobenzyl)pyrrol-2-yO-2-(di-sec-butyl)amirToetha- 
nol 4-hydroxybenzoaté.' '
C21H31CỈN20,07^03=501.1
CAS — 21363-18-8■ (viminol); 2 1466-60-4 (viminol hydro-' 
xybemoơte); 23784-10-3 (viminol hydroxybenỉoate).
ÁTC — N02BG05. '
ATC Vet —  QN02BG05

Proỉile
V im in o l h y d r o x y b e n z o a te  h a s  a n a lg e s ic  a n d  a n tip y re tic  
p ro p e r tìe s . T h e  e q u iv a le n t  o f 4 0 0 m g  d a ily  o f  v ữ n in o l h a s  
b e e n  g iv e n  o ra lly  i n  d iv id e d  doses.

Preparations
Proprietary PreparaHons (detaỉls are given in Volume B) 

Single-ingredient Preporationỉ. Braz.: Dividol- ItaL: Dividol.

Z a l t o p r o f e n  ỊriNNi
CN-100; Zaltoprofène; Zaltoprofeno; Zaltoprofenum; ZC-1.02;- 
3anbT0np0(ị)eH. . 1 ■ ; :r ■
(±)-10,11 -Dihỹdro-a-methyl-10-oxod)benzo[6/ flth iepin-2-ỉ 
acetic acid ’
Ci7Hm0 3S=298.4. -
CAS —  89482-00-8.
UNII —  H8635NG3PY. . . ■ "  -

NOTE. T h e  n a m e s  B o rb it, P e le to n , P e o n , S a la ỉa p in o n , S oleng , 
S o lu iru b in , a n d  Z a d e ro n  h a v e  b e e n  u s e d  as  tra d e  m a rk s  fo r 
z a !to p ro fen .

P h a rm a c o p o e ia s .  I n  Jpn.
Proíile
Z a lto p ro fe n  is a n  NSA ID  (p. 102 .3 ) th a t  h a s  b e e n  g iv e n  in  a n  
o ral d o se  o ỉ  8 0  m g  th re e  t im e s  d a ily  lo r  p a in  a n d  
m u sc u lo sk e le ta l  a n d  jo in t  d iso rd ers .

R e íe re n c e s .
1. Ishiaaki T. et ai Phannacokỉnedc proílle of a new nonsteroida! 

antì-inĩiamraatory agenu CN-100, in humans. ũru§ Invest 1991; 3: 1-7.
2. Haiori M, Kokubun s. The iong-rerm e£ficacy and tolerabiỉhy of the new 

anti-inOammatory agent zaltoprofen in rheumatoid anhriiis. Citrr Med 
Ra Opin 1998; 14; 79-87.

3. Hase K. eí ai The effect of ỉatioproíen on physiotherapy for limited 
shoulder movement ỉn breast cancer patients: a $ingle*blinded beíore- 
after tríaỉ. Areh Phys Med Rehabil 2006; 87: 1618-22.

Preparations
Proprietary Preparatíons (details a re  given in  V olum e B) 

Single-ingredient Preporo tions. Mcx.: Soleton.

Ziconotide IUSAN, riNN!
0-1009; 'SNX-i Ị 1; (Ú-Conotoxln M VIIA; Zicoriotida; 
Ziconotídum;3MKOHOTMfl. '
L-Cysteinyl-L-lysylglycyl-L-lysylglycl-Ị-ạlanyl-L-lysyl-L-cystei- 
nyÌ-L-seryk-arginyk-leucyl-L-methiõnyl-L-tyrosyl-L-a-aspar- 
tyi-L-cysteinyk-cystẹlnyk-threonylglycyl-L-seryl-L-cysteinyl- 
L-arginyk-sẻrylglycyk-lysyk-cysteinamide cyclicO — 16), 
(8—20),(15—25)Ttris(disulfide).
QiíaH 1 72N3s032S7-2639. 1 
CAS —  107452-89-1.
AĨC —  N02BG08..
ATC Vet —  QN02BG08.
UNII—  7I64C510T6.

Ziconotide Acetate ỊriNNMi
Acẹtato de áconotida; Ziconotide, Acétate de; Ziconotidi 
Acetas; 3nKOHOTMẠa ẠueTaT. 
Q(»H i72N3e03257,.,C2H ậO f=2699Z 
ẠTC— N028G08.
ẶTCVet —  ỌN02BG08.
UNIỈ —  T2I226K69M. ■ ,

Uses and Administration
Z ico n o tìd e  is a  s y n th e t ic  f o n n  o f  a  p e p tid e  d e riv e d  í ro m  th e  
v e n o m  o f th e  c o n e  Shell Conus magus (a  sea  sn a iỉ) . I t  is 
re p o r te d  to  b e  a n  N - ty p e  (n e u ro n e -sp e d f ic )  c a ld u m -  
c h a n n e l  b lo ck e r . Z ico n o tid e  is  g iv e n  as  a  c o n tin u o u s  
in tra th e c a l  in fu s io n  in  t h e  x n a n a g e m e n t o f  se v e re  c h ro n ic  
p a in  in  p a tỉe n ts  w h o  a re  in to le ra n t  o f  o r  r e ír a c to ry  to  m o re  
c o n v e n tio n a l t te a tm e n ts  (see  C h o ic e  o í  A n a lg e s ic  p . 4 .2 ).

23cono tìde  is g iv e n  in ơ a th e c a lly  as t h e  a c ẹ ta te ;  doses 
m a y  b e  e x p re sse d  in  te n n s  o f  t h e  b a se  o r  th e  a c e ta te .  I h  th e  
EU, t h e  in itia l l ic e n se d  d o se  (ex p re ssed  in  te im s  o í  th e  b ase) 
ỉs 2 .4  m ic ro g ra m s  đ a ily  a d ju s te d  a c c o rd in g  to  r e sp o n se , in

in c re m e n ts  o f  u p  to  2 .4 m ic ro g ra m s , to  a  m a x im u m  d a ily  
d o se  o f  2 1 .6 m ic ro g ra m s . I t  is r e c o m m e n d e d  th a t  th e  
in te rv a l  b e tw e e n  d o se  in c re a se s  is  a t  le a s t  2 d ay s. I n  th e  
USA, t h e  in it ia l  lic e n s e d  d o se  (e x p re ssed  in  te rm s  o f th e  
a c e ta te )  s h o u ld  b e  n o  m o re  t h a n  2 .4 m ic ro g ra m s  daily , 
a d ju s te d  a c c o rd in g  to  r e sp o n se . D ose  in c re a se s  o f  u p  to  
2 .4 m ỉc ro g ra m s  tw o  o r  th re e  tim e s  a  w e e k  a re  p e rm itte d , 
o v e r  a  p e r io d  o f  a t  le a s t  3 vveeks, u p  to  a  m a x im u m  d a ily  
d o se  o f  1 9 .2 m ic ro g ra m s .
R e íc re n c e s .

1. WermeUng D, et ai. Pharmacokỉneiía and pharmacodynamics of 
ỉntrathecaỉ zỉconotỉde ỉn cbronỉc paỉn patíents. J ơin PharmaeoỊ 2003; 43: 
624-36.

2. Staats PS, et ai ỉntrathecaỉ õconotíde in the treatment oi reửaaory pain 
ỉn patỉents wíth cancer or AIDS: a randoraieed controlled ưỉal. JAMA 
2004; 291: 63-70.

3. Rauck RU ct aỉ. A randomizedL double-blind, pỉacebo-a>ntroUed study oỉ 
intrathecal zỉconotíde in aduỉts vvith severe chronỉc paỉn. JPain Symptom 
Managt 2006; 31: 393-406.

4. Lynch ss. et ai. lnirathecaỉ dconotide for reừaaory chronic paln. Ann 
Pharmaather 2006; 40: Ỉ29Ỉ-I300.

5. Lyseng-V/illiamson KA, Perry c. 2conotide. CNS Drugs 2006; 20: 331-8.
6. Wallace MS. et ai. Zỉconotỉde 98*022 Study Group. Intrathecal 

z!conỡtide for severe chronic pain: saíety and tolerability results oí an 
open-label, long-term irial. Ánath Anaig 2008; 106: 628-37.

7. Wỉỉlỉams JA. tí aỉ. Ziconotide: an update and review. Exprri Opin 
Pharmacother 2008; 9: 1575-83.

8. Viiale V, et ai. Inưaihecaỉ therapy with ùconotide: dinicai experience 
and consideraiions on its use. Minerva Antstaioi 2008; 74: 727-33.

9. Kapural u tí aĩ. Intrathecal ùconotide íor compỉex regỉonaỉ pain 
syndrome: seven case reports. Pain Pract 2009; 9: 296-303.

10. Rauck RU tí a l Inơathecal ĩỉconotíde íor neuropathỉc pain: a review. 
Pain Praơ 2009; 9: 327-37.

11. Kre&s HG, tí at. Intraĩhecal therapy: what has changed with the 
ÌDtroductỉon of nconotìde. Pain Pratí 2009; 9: 338-47.

12. Schmỉdtko A. tí ai. Zỉconodde for ưeatment oí severe chronic paỉn. 
Lanat 2010; 375: 1569-77.

Adverse Effeđs and Precautions
T h e  m o s t  c o m m o n  a d v e rse  e f f e a s  r e p o r te d  w i th  ã c o n o t id e  
h a v e  i n d u d e d  d izz iness, n a u s e a  a n d  v o m itin g , n y s ta g m u s , 
a b n o rm a l  g a it, b lu ư e d  Vision, h e a d a c h e , e le v a te d  c re a tin e  
k ỉn a s e  le v e ls ,  a n d  a s th e n ia .  C o g n i tiv e  im p a in n e n t ,  
p a rt ic u la r ly  c o n íu s io n  a n d  im p a ire d  m e m o ry , is  a lso  v e ry  
c o m m o n , a n d  ty p ic a lly  d e v e lo p s  a f te r  s e v e ra l  w e e k s  of 
t r e a tm e n t  S e v e re  CNS s y m p to m s  s u c h  a s  h a l lu d n a t io n s ,  
p a ra n o id  re a c tio n s , sp e e c h  d iso rd ers , a p h a s ia , a n d  d e c re a se d  
a le r tn e s s  m a y  o c c u r  b u t  c o n v u ls io n s , s tro k e , d e lir iu m , 
e n c e p h a lo p a th y ,  a n d  c o m a  h a v e  b e e n  re p o r te d  less 
c o m m o n ly .  C r e a t in e  k in a s e  m a y  b e  e le v a te d ,  a n d  
m o n ito r in g  o f  b lo o d  c o n c e n tra t io n s  is re c o m m e n d e d , b u t 
c lin ica l m y o p a th y  o r  r h a b d o m y o ly s is  is u n c o m m o n .  
Z ico n o tid e  m a y  c a u se  o r  e x a c e rb a te  d e p re s s io n . P a tie n ts  
w ith  a  h i s to r y  o f p sy ch o sis  s h o u ld  n o t  b e  ư e a te d  w ith  
á c o n o tid e .

R e íe re n c e s .
1. Penn RD, Paice JA. Adverse eỉíects assodated vvith the ỉntrathecaỉ 

ađminỉstration of nconotíde. Pain 2000; 85:291-6.

Effecfe on mental State. S u id d a l  id e a t io n  h a s  b e e n  
r e p o n e d  i n  2  p a tỉe n ts  rec e iv in g  in ư a th e c a l  á c o n o t id e  for 
th e  s e v e re  c h ro n ic  p a in .1 O n e  p a tỉe n t  c o m m itte d  s u ld d e ;  
th e  o th e r ,  w h o  h a d  a h ì s to ry  o f  d e p re s s io n , shovved a 
m o d e ra te  ím p r o v e m e n t  in  h e r  d e p re ss iv e  s y ra p to m s  a fte r  
s to p p in g  á c o n o t id e .

1. Maỉer c  et ai. Inaeased risk oí suỉtíde under ỉnữathecal nconotỉde 
treatment? — A vvaming. Pairt 2011; 152: 235-7.

Preparatíons
Proprietary Preparotìons (details a re  g iven  in  V olum e B)

S n gle  'ing red ien t Preparations. Austria-. Prialt; Cz.: Prialt; Dertm.: 
Prialt; Fr.: Prialt; Ger.: Prialt; Gr.: Prialt; Hung.: Prialt; Irt: 
Prialt; ltaL: Prialt; Neth.: Prialt; Norw.: Prialt-)-; PoL: Prialt; Pơrt: Prialt; Spain: Prlalt; SwaL: Prialt; Switz.: Prialt; UK: 
Prialt; USA: P riall.
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Anthelmintics

Ancylostomiasis, p. 145 
Angiostrongyliasis, p. 145 
Ascariasis, p. 145 .

I 'CapiHariasiíy p. 145 . •
' Clõnorchiasĩs, p. 145 
■ ; Cutaneõus larva migrans, p. 145 

'Cysticercosis, p. 146 
' Diphyllobóthrĩasis, p. 146 

Dracunculiasis, p. 146 
~ Echinococcosis, p. 146 

Enterobiasis, p. 146 ,
' "Tascioliasís, p. 147 

Fásciolopsiasis, p. 147

T h is  c h a p te r  d e sc rib es  th e  im p o r ta n t  h e lm in th  o r  w o rm  
in íe c tio n s  th a t  o c c u r  i h  m a n  (se e  T ab le  1, p . 144) a n d  th e  
a n th e lm in tic s  u s e d  to  t t e a t  th e m .

Choice of Anthelmintic
H e lm in th  ỉn íe c tio n s  a re  a m o n g  th e  m o s t  c o m m o n  in íe c tio n s  
in  m a n , a ỉfe c tin g  a la rg e  p r o p o r t io n  o f th e  w o rid 's  
p o p u la tío n , m a in ỉy  in  ư o p ic a l  reg io n s . In  d ev e lo p in g  
co im trie s  th e y  p o s e  a  la rg e  t h r e a t  to  p u b lic  h e a lth , a n d  
c o n tr ib u te  to  t h e  p re v a le n c e  o f  m a ln u tr i tio n , a n a em ia , 
e o s in o p h ilia , a n d  p n e u m o n ia .  H e h n in th  ừíỉeơions c a u ĩin g  
se v ere  m o rb id ity  in c lu d e  ly m p h a t lc  Đlariasis (a c au se  o f 
e le p h a n tia s is ) , o n c h o c e rd a s is  ( r iv e r  b lin d n e ss ), a n d  sch is- 
to so m ia s is  (b ilh a râ a s is ) .  T h e se  in íe c tio n s  c a n  a ỉfec t th e  
m ájo r ity  o f p o p u la t io n s  in  e n d e m ỉc  a re a s  w ith  m a jo r  
e c o n o m ic  a n d  so c ia l c o n s e q u e n c e s .  VVHO is m ak in g  
s ư e n u o u s  e íío r ts  to  c o n tro l  a  n u m b e r  o f  th ese  in íe c tio n s  
i n  e n d e m ic  a re a s .  C o n tro l  o f th e s e  in íe c tio n s  in  b o th  
in d iv id u a ls  a n d  p o p u ỉa t io n s  d e p e n d s  n o t  o n ly  o n  th e  u se  of 
c h e m o th e ra p é u tic  a g e n ts  b u t  a lso  o n  p re v e n tin g  tran sm is-  
s io n  b y  ad v ic e  o n  fo o d  p r e p a r a tio n  a n d  h y g ien e , th e  
p ro v is io n  o f a d e q u a te  s a n ita t ìo n  a n d  sevvage t re a tm e n t  
(e sp e d a lly  w h e r e  s e w a g e  is u se d  a s  íertilise r), th e  p ro v is io n  
o f  sa íe  p o ta b le  w a te r  su p p lies , a n d  effec tive  v e c to r  co n tro l.

T h e  vvorms t h a t  c a u se  ỉn fe c d o n  ín  m a n  g e n e ra lly  fall 
e i th e r  in to  th e  p h y lu m  N e m a to d a , vvhich in c ỉu d e s  th e  
n e m a to d e s  o r  ro u n d v v o rm s, o r  in to  th e  p h y lu m  P la ty h e l- 
m in th e s ,  w h ic h  in d u d e s  th e  c e sto d e s  o r  tap e w o rm s a n d  th e  
tre m a to d e s  o r  ũ u k e s .

T h e  n e m a t o d e s  (o r  ro u n d v v o rm s) a re  a  large  g ro u p  of 
w o n n s ,  so m e  o f w h ic h  a re  c a p ab le  o f  p ro d u d n g  in íe c tio n s  
in  m a n . In  m a n y  cases  m a n  is t h e  p r ím a ry  (d eũ n itiv e )  h o s t  
b u t  h u m a n  in íe c tio n s  c a u se d  b y  p a ra s ite s  fo r w h ic h  an im a ls  
a re  th e  p r ìm a ry  h o s ts  a lso  o c c u r.  N em a to d e s  d o  n o t  
g e n e ra lly  m u lt ip ly  in  m a n ; sư o n g y lo id ia s is  is a n  e x cep tio n  
a s  re - in fe c tio n  c a n  o c c u r  v v ith o u t e n v iro n m e n ta l  re- 
e x p o su re . N e m a to d e  in íe c tio n s  a re  m o s t  c o m m o n  in  w arm , 
m o is t d im a te s ,  b u t  so m e  s p e d e s  o f  n e m a to d e  c an  to le ra te  
co o l o r  a rid  c o n d it io n s  a n d  in fe c tiv e  ío rm s  c a n  p e rs is t in  th e  
e n v ir o n m e n t  f o r  lo n g  p e rio d s . A n  u n d e rs ta n d in g  o f  th e  life 
c y d e  o f th e  in íe c tiv e  s p e d e s  is n e c e s sa ry  fo r  d iagnostỉc  tes ts  
to  b e  m a d e  a t  a p p ro p r ia te  tim es, u s u a lly  to  c o in d d e  w ith  th e  
in íe c tiv e  s tag e  o f  t h e  c y d e ,  a n d  fo r  t h e  ch o ice  o í a p p ro p ria te  
c o n tro l  m e a su re s .

T h e  n e m a to d e  in íe c tio n s  c a n  b e  d iv id ed  in to  B larial 
in íe c tio n s , in te s t in a l  in íe c tio n s , a n d  t issu e  in íec tio n s .

Filarial nematodes a re  e n d e m ic  i n  la rg e  a re a s  of th e  trop ics 
a n d  p ro d u c e  c o n s iđ e ra b le  m o rb id ity .  T h e  a d u lt  w o rm s m a y  
Uve fo r  se v era l y e a rs , re le a s in g  la rg e  n u m b e rs  o f m o tile  
e m b ry o s  k n o w n  as  m ic ro h la r ia e  i n to  th e  b lo o d  o r  sk in , 
d e p e n d in g  o n  th e  s p e d e s .  T ra n sm iss io n  is u su a lly  b y  b itin g  
in se c ts , w h ic h  f o n n  t h e  in te r m e d ia te  h o s t. In  so m e e n d e m ic  
a re a s  m u ltip le  in íe c tio n s  w i th  íila ria l n e m a to d e s  a re  
c o m m o n .

F ilaria l n e m a to d e  in íe c tio n s  in d u d e :
•  loiasis, p . 1 47 .3
•  ly m p h a tic  S la ria sis , p .  148.1
• m a n s o n e lla  in ỉe c tio n s ,  p .  1 48 .2
•  o n c h o c e rd a s is ,  p . 148 .3 .
Intestmal ncmatode in íe c tio n s  ( ro u n d v v o rm s) a re  v e ry  
c o m m o n  e sp ec ỉa lỉy  in  d e v e lo p in g  c o u n tr ie s  in  th e  ư o p ic s  
a n d  su b tro p ics . C h i ỉd re n  a re  p a r t ic u la r ly  a t  rìsk  a n d  th e sẹ  
in íe c tio n s  c o n tr ib u te  to  m o rb id ity  th io u g h  m a ln u tr i tio n , 
v i ta m in  d e h d e n d e s ,  d ia r rh o e a ,  a n a e m ia ,  a n d  p n e ụ m o n ia .  
P o o r  s a n ita tío n  a n d  sevvage d isp o sa l p e rp e tu a te  in íe c tio n s  
w i th  so il-b o m e  n e m a to d e s .  O f te n  se v era l d ư íe re n t  w o rm  
in íe c tio n s  a re  e n d ẹ m ic  ìn  t h e  s a m e  reg io n , re su ltin g  in  
m ix e d  in íe c tio n s .  W h e n  th is  o c c u rs , b ro a d -s p e c tru m

Gnathostomiasis, p. 147 
Heterophyiosis, p. 147 
Hookvvorm iníeciions, p. 147t . 
Hymenolepiosis,-p. 147 
Intestinal nuke infections, p. 147 
Liver fluke infections, p. 147.. 
Loiasis, p. 147 ,
Lung fluke infections, p. 147.' 
Lymphatic Rlariasis, p. 148 
Mansonella iníections, p. 148 
Metagonìmìasĩs, p. 148 
Nanophyetiasis, p. 148 
Necatoriasis, p. 148

a n th e lm ỉn tic s  m a y  b e  u se d  to  r e d u c e  th e  o v e ra ll in íe c tío n  
b u r d e n  in  t h e  p o p u la tio n  (see u n d e r  A scariasis, p . 1 4 5 .2 ). 

In te s tin a l  n e m a to d e  in ỉe c d o n s  in d u d e :
•  a n g io stro n g y lias is , p . 145 .2
•  ascariasỉs, p . 145 .2
•  cap illa riasis, p . 145 .3
•  e n te ro b ia s is , p . 146.3
•  ho o k v v o rm  in ỉe c tio n s , p . 147.1
•  sư o n g y lo id ias is , p . 149.2
• tric h o sữ o n g y lia s is , p . I5 0 .I
•  tric h u ria s is , p . 150.1.
T h e  tissue nematodes r e p re se n t a  m ỉsc e lla n e o u s  g ro u p  c a u s in g  
a  v a rie ty  o f  p a th o lo g ica l c o n đ íá o n s  i n  m a n . I n  c u ta n e o u s  
la rv a  m ig ra n s  a n d  to x o carìas is, th e  n e m a to d e s  h a v e  a 
p r im a ry  a n ỉm a l h o s t  a n d  th e  h u m a n  d isease  is c a u se d  b y  
in íe c tio n  v r ith  in íe c tìv e  la rv a e  w h ic h  d o  n o t  s u b s e q u e n t ly  
m a tu re  in  m a n . T rìch lnosis  a n d  g n a th o s to m ia s is  a ỉfe c t so m e  
c a m iv o ro u s  a n im a ls  a n d  m a n  is a n  in t íd e n ta l  h o s t. 
S y n g am o sis  is m a in ly  a n  in íe c tio n  o f d o m e s tic  fow l a n d  w ild  
b ird s  a ỉ th o u g h  in íe c tio n  in  m a n  h a s  b e e n  re p o r te d  ra re ly .  In  
d rac u n c u lia s is , m a n  is th e  p r im a ry  (d e ũ n it iv e )  h o s t. 
A lth o u g h  th e s e  d iseases a re  n o t  g e n e ra lly  fa ta l th e y  c a u se  
a c o n s id e rab le  d e g re e  of m o rb ld lty  a n d  t r e a tm e n t  is 
c o m p lica te d  b y  th e  lack  o f eH ective , n o n - to x lc  sy s te m ic  
a n th e lm in tic s .

T issue  n e m a to d e  inEectìons in d u d e ;
•  an g io stro n g y lias is , p . 145.2
•  c u ta n e o u s  la rv a  m ig ran s, p . 145 .3
• d rac u n c u lia s is , p . 146.2
• g n a th o s to m ia s is , p . 147.1
•  syng am o sis, p . 149.3
•  to x o carias is, p . 149 .3
•  tric h in o s is , p . 150 .1 .
T h e  c e s t o d e s  (Hatvvorms, s e g m e n te d  w o rm s, o r  ta p e -  
vvorms) c a u se  in fe c tio n  in  m a n  in  m o s t  p a r ts  o f th e  vvorld. 
M a n  m a y  b e  th e  p r im a ry  h o s t, h a ib o u r in g  th e  a d u ỉt  w o r m  
in  th e  in te s tin e , o r  a n  in te rm e d ia te  h o s t  c a rry in g  th e  la rv a l  
ío rm . W ith  th e  e x c e p tio n  o f Hymenolepừ nana t h e  a d u lt  
vvorm s d o  n o t  u su a lly  m u ltip ly  vvith in  t h e  sa m é  h o s t.  
H o w e v e r, la rv a l fo n n s  m a y  b e  p ro d u c e d  a n d , a s  w i th  
in íe c tio n  o r  in g e s tio n  o f  th e se  ío rm s , sy s te m ic  in íe c tio n  m a y  
dev e lo p .

C esto d e  in íe c tio n s  in d u d e :
• cystícercosis, p . 146.1
• d ip h y llo b o th ria s is , p . 146 .2
•  ech in o co cco sỉs , p . 146.3
• h y m en o le p ia s is , p . 147.2
•  taen iasis , p . 149.3.
T r e m a t o d e  (o r  f lu k e)  in fe c tio n s  a re  c a u se d  b y  p a ra s itic  
w o rm s  o f  th e  class T re m a to d a . T h e re  a re  4  c a te g o rie s  of 
í lu k e  w h ic h  a re  p a th o g e n ic  i n  m a n ;  t h e  b lo o d  ũ u k e s  
Schừtosoma spp ., th e  in te s tin a l  ũ u k e s  ĩasàolopsis, Heterophyes, 
Metagortimus, a n d  Nanophyettu sp p ., t h e  l iv e r  A u k e s  
Cỉonorchis, Fasdoỉa. a n d  Opừthorchừ sp p ., a n d  th e  lu n g  
H ukes Paragonimus spp . S y m p to m s a re  u su a lly  o n ly  s e e n  in 
h e a v y  in ỉe c tio n s  a n d  c o m m o n ly  i n d u d e  fever, p a in ,  a n d  
e o s in o p h ỉlia .

T re m a to d e  in íe c tio n s  in c lu d e :
•  in te s tin a l  f lu k e  in íe c tìo n s , p .  1 47 .2
•  l iv e r  f lu k e  in íe c tio n s , p . 1 47 .3
•  lu n g  D uke  in íe c tio n s , p . 147 .3
•  sch is to so m iasis, p . 149.1.

Ancyloslomiasis
F o r  in ỉe c tỉo h s  c a u se d  b y  Ancylostoma duũdcnale se e  u n d e r  
H o o k w o rm  ỉn ỉe c tio n s , p . 1 47 .1 . L a rv ae  o f Ancylostoma spp . 
(u su a lly  A. braáỉiense a n d  A. caninum) a re  a lso  a  c a u se  of 
c u ta n e o u s  la rv a  m ig ra n s  (see  p .  1 4 5 .3 ).

Onchocerciasĩs, p. 148 ’
Opislhorchiosis, |5. 149 . : • 
Paragonimiasis, p! 149 
Schistosomiasĩs, p. 149 .
Strongyloidiasis, p. 149 
Syngamosis, p. 149 
Taeniasis, p. 149 . • . 
Toxocariasís, p. 149 ,
Trichinosis, p. 150 ' 
Trichoslrongyliasỉs, p. 150 
Trichuriasis, p.' l50

Angiostrongyliasis
A n g io sư o n g y lias isu  is d u e  to  a c â d e n ta ỉ  in íe c tio n  w ith  
s p e d e s  o f th e  a n im a l n e m a to d e  Angioỉtrongylỉiỉ. In íe c tio n  
m a y  c a u se  e o s in o p h iliẹ  m en in g itis  o r  a b d o m in a l an g io s-  
ư o n g y liasis  d e p e n d in g  o n  th e  Ịn ỉe c tin g  sp e d es :
•  e o s in o p h l ũ c  m e n i n g i t i s  is d u e  to  in ỉe c tío n  w i th  A. 

cantonmsừ, th e  r a t  lu n g w o n n . H u m a n s  a re  in íe c te d  b y  
e a tin g  ra w  o r  ú n d e rc o o k e d  snails  o r  slugs, c ru s ta c e a n s , o r  
c o n ta m in a te d  v e g e tab les . A lth o u g h  cases h a v e  b e e n  
re p o r te d  w o r ld w id e , m o s t cases h a v e  b e e n  r e p o r te d  f ro m  
e n d e m ic  a re a s  s u c h  as  South  A sia, A u sơ a lia , a n d  th e  
P a d f ic  a n d  C a iib b e a n  Islands. C lin ica l sy m p to m s  a re  
cau se d  b y  th e  p re se n c e  of la rv a e  in  th e  b ra in  a n d  b y  lo ca l 
h o s t  rea c tio n s . T h e  d isease  is g e n e ra lly  seU -lim iting  b u t  a  
m in o r ity  o f  p a tíe n ts  in a y  d e v e lo p  severe  e n c e p h a lit is , 
com a, a n d  d e a th .  E ye in v o lv e n ie n t ỉs v e ry  rã re  a n d  
cau ses  p e n n a n e n t  v isu a l ịm p a irm e n t a n d  a w id e  ra n g e  o ỉ 
o c u la r  in A a m m a tio n s  (su c h  as re t in it is  o r  o p tíc  n e u rit is ) .

•  a b d o m ỉ n a l  a n g ỉo s t r o n g y l i a s ỉ s  is cau se d  b y  in íe c tio n  
w ith  A. costaricensis. Cases h a v e  b e e n  r e p o n e d  f ro m  
C e n tra l a n d  S o u th  A m erica  a n d  i t  m o s t c o m m o n ly  oc c u rs  
i n  y o u n g  c h i ld r e n  a í te r  i n g e s t io n  o f  v e g e ta b le s  
c o n ta m in a te d  b y  in íe a e d  slugs. A b d o m in a l a n g io s ư o n -  
gyliasis m im ics  a p p e n d id tis , w i th  eo sin o p h ilia .

N o  d ru g  t r e a tm e n t  h a s  b e e n  p ro v e n  to  b e  eH ec tive  ío r  th e  
t r e a tm e n t  o f ém giosttongyliasis. H o w ev er, m o s t  p a tie n ts  
in íe c te d  w ith  e i th e r  s p e d e s  h a v e  a  se lí-lim itin g  c o u rse  a n d  
re c o v e r  c o m p le te ly .’ T re a tm e n t o ! A. cantonemừ in íe c tio n  is 

■ 'conĩroversial, b u t  sy m p to m a tic  t r e a tm e n t  vvith a n a lg esics  
a n d  rem o v a l o f  CSF to  re liev e  p re s su re  in  th e  b ra in  is u su a lly  
r e c o m m e n d e d .1-* T re a tm e n t vvith co rtico s te ro id s  fo r 2  
w e e k s  h a s  b e e n  re p o r te d  to  b e  b e n e h d a l5 a n d  is c o n s id e re d  
re a so n a b le ,1-’ a l th o u g h  so m e  s tu d ie s  h a v e  n o t  r e p o r te d  
b e n e ũ t.1 A n th e lm in tic s  a re  u su a lly  n o t  r e c o m m e n d e d  
b e c a u se  o f t h e ữ  p o te n tìa l  to  e x a c e rb a te  n e u ro lo g ic a l  
sy m p to m s b y  re le a se  o í  a n ú g e n s  a í te r  th ẹ  d e a th  o f th e  
p a ra s ite ,2 h o w e v e r ,  a n  a n th e lm in tic  (p re íe ra b ly  a lb e n d a z o le  
o r  a lte m a tiv e ly  m e b e n d a z o le ) , w i th  o r  w i th o u t  a  co rtico -  
s te ro id , m a y  re d u c e  th e  d u ra tio n  o f h e a d a c h e s  in  p a tie n ts  
w i th  m e n in g itis .1"*'6 P raz iq u a n te l w i th  a  c o rt ico s te ro id  h a s  
a lso  b e e n  tr ie d .4 Surg ica l rem o v a l o r  la se r  th e ra p y  h a s  b e e n  
tr ie d  in  p a tie n ts  vvith o c u la r  an g io stro n g y lias is  b u t  d id  n o t  
im p ro v e  th e  p a tie n ts  v isu a l acu ity ;2 co rtico s te ro id s  m a y  b e  
g iv e n  in  th o se  p a tie n ts  w h o  h a v e  eo sũ io p h ilic  m e n in g itis  
w i th  o c u la r  an g io stro n g y lias is  o r  o th e r  o c u la r  in ũ a m m a -  
U ons.2

1. Abramovvici M, cd. Drugs for parasitìc m/ectiơns. 3rd eđ. Ncw Rochcllc 
NY: The Medical Lener. 2013.

2. Sawanyawisuth K. Sawanyawisuth K. Treatmenc oi angiostrongyliasis. 
Trans R Soc Trop Med Hys 2008; 102: 990-6.

ỉ. Ramirez-Avila L, tí al. iosinophlỉic meningỉds due to Angiostrongyluỉ 
and Cnathostoma spedes. cỉin btỊtđ Dis 2009; 48: 322-7.

4. Wang QP, tí  a i Human angtosttoiìgyíỉasỉs. Lanact ỉnỊcct Dừ 2008; 8ỉ 621-
30. .

5. Chotmongkol V, tí at. Corticosteroid treatment of eosỉnophỉỉỉc 
meningitìs. Clin ĩnftđ Dà 2000; 31: 660-2.

6. Chotmongkol V. tí ai. Treatment oỉ eosừiophilic menlngỉtỉs wỉth a 
cotnbinatíon of pređnỉsoỉone and mebendaxoỉe. Am J Trop Med Ry$ 2006; 
74: 1122-4.

Ascarìasis
A sc a ria á s  is  a n  in íe c tio n  c a u se d  b y  Ascaris lumbricoùừs, th e  
c o m m o n  o r  g ia n t  ro u n d w o rm . I t  is c o m m o n ly  ío u n d  in  th e  
tro p ic s  a n d  e s p e d a l ly  i n  ru ra l  a reas . O n  in g e s tio n  o f  m a tu r e  
eggs th e  la rv a e  h a tc h  a n d  p e n e tra te  th e  in te s tin a l  w aU . T h e y  
m ig ra te  in  t h e  b ló o d s tre a m  Via th e  l iv e r  to  th e  lu n g s  vvhere 
t h e y  e n te r  t h e  alveolL  T h e  la rv a e  t h e n  m ov 'e  u p  th e  
b ro n c h ia l  t r e e  a n d  a re  ,sw a lIo w ed . T h e  m a tu r e  a d u lt  
d e v e lo p s in  t h e  in te s tin e s , a n d  i t  h a s  b e e n  e s tim a te d  th a t  
g rav id  íe m a le s  a re  p ro d u c e d  a b o u t 2  m o n th s  a f te r  in fe c tio n . 
E ggs a re  e x c re te d  in  t h e  faeces a n d  c a n  r e m a in  v iab le  in

The Symbol t  denotes a preparation no longer actively marketed
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Table 1. Helminths: classification and diseases.

G ro u p H elm in th C om m on N am e C lin ica l in fec tio n

N e m a to d e s Brugia maỉayi ly m p h a tic  h la r ia s is  (M alay an , b n tg ia n )
( íila r ía l) Brugia timori ly m p h a tic  í íla ría s is  (T ím o rian , b ru g ian )

Loa loa ey e-w o rm lo iasis
Mansonelỉa spp. M a n so n e lla  in íec tio n s
Onchocerca volvulus o n c h o cerc ias is  ( riv e r  b lin d n ess )
Wuchereria bancroýii ly m p h a tic  ỉ ila ria s ỉs  (b an c ro ítian )

N e m a to d e s Ancyỉostoma duodenale O ld  W orld  hookw orm a n cy lo sto m iasis
(in testin a l) Angiostrongylus costaricensis an g io stro n g y lias is

Ascaris iumbricoides* co m m o n  roundvvorm, asca rias is
g ian t roundw orm

Capiỉỉarìa philippinensà c a p illa ría s is
Enterobius vermicularis* threadvvorm , p inw orm e n te ro b iasis
Necator americanus N e w  W orld hookw orm n e cato rias is
Strongyloides stercoralis som etim es ca lled s tro n g y lo id iasis

th readw orm  in U SA
Trichostrongylus spp . trich o stro n g y liasis
Trichuris trichìura* w h ipw orm trich u ria s is

N e m a to d e s Ancylostoma spp. (u su a lly  A. d o g /ca t hookw orm c u tan eo u s larv a  m ig rans (c re e p in g  e rup tion )
(tissue ) brcailiense a n d  A. canium)

Angiostrongylus cantonensis ang iosU ongy liasis
Dracunculus medinensừ g u inca-w orm d racu n cu lias is  (d raco n tias is)
Gnathostoma spinigerum g n a th o sto m iasis
Syngamus spp. gapcw orm sy n g am o sis
Toxocara spp.* to x o carias is  (v iscera l Iarva m ig ra n s, o cu la r

larv a  m ig ran s)
Trichineỉỉa spiralis * trích in o sis  ( tr ích in e llo sis)

C e s to d e s Diphyllobothrium latum b road  fish  tap e w o n n d ip h y llo b o th rías is
( tap ew o rm s) Echinococcus spp. .»* - e ch in o co cco sis  (h y d atid  d ỉsease )

Hymenolepis nana y- d w a rf  tapew orm h y m en o lep iasis
Taenia saginata* b e e f  tapew orm taen iasis
Taenia solium* p o rk  tapew orm cy s ticerco s is  (la rv al form ), tae n ia sis  (adu lt

w o rm )

T re m a to d e s Cìonorchis sinensis C h in ese  l iv e r  fluke c lo n o rch iasis
(ílu k e s) Fascioìa hepatica liv e r  ílu k e fasc io lia sis

Fasciolopsis buski in tes tin a l íluke íasc io lo p s ias is
Heterophyes heterophyes in tes tina l ỉlu k e h e te ro p h y iasis
Metagonimus yokogawi in tes tina l fluke m etag o n im iasis
Nanophyetus saỉmincoỉa in testú ia l fluke n an o p h y e tiasis
Opũthorchis spp. liv e r  fluke op isth o rch iasis
Paragonimtts spp. orien tal lu n g  íluke p arag o n im iasis
Schistosoma spp. b lo o d  ỉlu k e sc h is to so m iasis  (b ilh a râ a s is )

N O T E : In fec tio n s  d ue  to  w o n n s  m ark e d  w itb  an  as te r isk  m ay  o c c u r ìn  tem p era te  c lim ates . In fcc tio n s  d ue  to  o th e r  w o rm s are 
g en era lly  lim ite d  to  trop ical o r lo ca lised  a reas, b u t m ay  o c c u r in trave lle rs  w h o  h av e  v is ite d  th o se  areas.

m o is t  so il fo r  se v e ra l  y e a rs . T h e  l iíe  s p a n  o f th e  a d u lt  w o rm  is 
1 to  2  y e a rs .

A scarias is  m a y  b e  a s y m p to m a tic  o r  in te s t ìn a l  in ỉe c tio n  
m a y  p ro d u c e  a n o re x ia , a b d o m in a l p a in ,  a n d  đ ia r rh o e a ;  
n u tr i t io n a l  d e B d e n c y  m a y  re su lt. T h e  p u ỉm o n a r y  s ta g e  m a y  
re s u l t  i n  p n e u m o n i t is  a n d  b ro n c h o s p a s m , o ỉ te n  a c co m - 
p a n ie d  b y  e o s in o p h ilia .  H e a v y  ìn íe c tio n s  c a n  c a u se  
in te s t in a l  o r  b ilia iy  o b s tru c tio n . M ig ra tio n  o f  th e  w o rm  
í ro m  t h e  sm a ll in te s t in e  c a n  ra re ly  c a u se  s e r ío u ỉ  ec to p ic  
in fe c tio n  o f  t h e  g e n ito - u r in a ry  t ra c t, lu n g s, liv e r , o r  h e a n .

T r é a tm e n t  is w i th  a  b e n z ũ n id a z o le  c a rb a m a te  d e riv a tív e  
s u c h  as  a Ib e n d a z o le  o r  m e b e n d a z o le ''3 vvith b o th  d ru g s 
b e in g  e q u a lly  h ig h ly  eH ec tive . P y ra n te l  e m b o n a te 3 a n d  
le v a m is o le  a r e  a l t e m a t iv e s ,  w h i l e  t h e  p o te n t i a l  o f 
n ì ta z o x a n ỉd e  fo r  th e  t r e a tm e n t  o f  a sca rias is  is b e in g  
in v e s t ig a te d .1 I v e n n e c t in  h a s  a lso  b e e n  u s e d .3 S u c h  b ro a d -  
sp e c tru m  th e r a p y  c a n  b e  u s e ỉu l  ư t h e  p a t ie n t  is  su H erin g  
f ro m  a  m ỉx e d  ũ i te s t in a l  n e m a to d e  in íe c tio n . D m g s  su  c h  as 
t ia b e n d a z o le  w i th  little  o r  n o  a c tiv ity  a g a in s t  Ascarís sh o u ld  
b e  a v o id e d  fo r  th e  in itía l h e a tm e n t  o f  m ix e d  in ỉe c tio n s  s in ce  
t h e y  m a y  s tũ n u la te  th e  w o r m  to  m ìg ra te  to  a  d i í íe re n t  b o d y  
s ite .

M ass  t r e a tm e n t  p ro g ra m m e s  m a y  b e  n e c e s sa ry  ú t  
e n d e m ic  a re a s  t o  r e d u c e  th e  o v e ra ll  b u r d e n  o f  d ise a se .1 
W H O  r e c o m m e n d s 4 th e  u s e  o f  a lb e n d a z o le  o r  m e b e n d a z o le  
o r  a l te m a t iy e ly  lev a m iso le  o r  p y r a n te l  ta rg e te d  a t  p re sc h o o l 
a n d  s c h o o i-a g e  c h ild re n , vvo m en  o f  c h ild -b e ã r in g  age  
( in đ u đ in g  p r e g n a n t  w o m e n  in  t h e  se c o n d  a n d  th ird  
t r im e s te is  a n d  la c ta tìn g  w o m e n ) ,  a n d  a d u lts  e n g a g e d  in  
h ig h -r is k  o c c u p a tìo n s  ío r  s o il - tr a n sm itte d  h e lm in th ia s is , 
s u c h  a s  te a -p ic k e r s  a n d  m in e rs .  C h ild re n  less t h a n  1 y e a r  o f 
a g e  a n d  w o m e n  in  th e  í ir s t  t r im e s te r  o í  p re g n a n c y  a re

e x d u d e d  f ro m  su c h  m a ss  t r e a tm e n t  p ro g ra m m e s . T h e  
ử e q u e n c y  o f  in te r v e n t io n  s h o u ld  b e  d e te n n in e d  b y  th e  
p re v a le n c e  a n d  in te n s ity  o f in íe c tio n  a m o n g  sc h o o l-a g e  
c h ild ren .

1. Betbony í, tí al. Soil-ưansmitied helminth ỉnỉectìons: ascariasỉs, 
tricburiasiỉ, and bookworm. Lmeet 2006; 367:1521-32.

2. Abramovvia M. ed. ữrugs for parasiíừ infeứions. 3rd ed. New RocheUe 
NY: The Medical U nei. 2013.

3. Keiser J. Uttingex J. Efficacy oỉ cuĩTCĐt dĩugs againsi soil-transmitted 
heỉmỉnth ỉnỉectíons: systematic revỉew and meta-aoaỉysis. JAMA 2008; 
299: 1937-48.

4. WHO. Prtvenứvt chemotherapy in kuman helmỉníhiasừ: coardìnated use of 
antìhelminthic drugs in eơntroĩ àtíerveníiom: ầ manual Ịor health pro/asùmaỉs 
and programme managen. Geneva: WHO, 2006. Àlso avaiỉabỉe at http:// 
vvhqlibdoc.who.int/pubHcatíom/2006/924 ỉ 547 ỉ 03_eng.pdf (accessed
27/08/09)

CapiỊỊarìasis
C a p illa r ìa s is  is  c a u s e d  b y  i n ỉe c t i o n  w i th  Capillaria 
philippinensừ, a  n e m a to d e  e n d e m ic  in  t h e  P h ilip p in e s  a n d  
S o u th e rn  T h a ila n d . In íe c tio n  in  m a n  is th ro u g h  e a tú ig  r a w  
o r  u n d e rc o o k e d  f re s h w a te r  fish  c o n ta in ỉn g  in íe c tiv e  la rv a e . 
T h e  la rv a e  m a tu r e  in  t h e  in te s tin e s  a n d  th e  a d u lts  p ro d u c e  
b o th  eggs a n d  in fe c tiv e  la rv a e  so  th a t  a u to - in íe c tìo n  oc c u rs  
a n d  h e a v y  in fe c tio n s  c a n  re s u l t .  S y m p to m s  a re  m o s tly  
g a s tro in te s tín a l, w i th  a b d o m in a l  p a in ,  v o m itin g , a n d  se v ere  
p ro lo n g e d  d ia r rh o e a  le a d in g  to  c a c h e x ia  a n d  m u s d e  
vvasting. T h e  in íe c tio n  h a s  a  m o rta li ty  t a t e  o f  b e tw e e n  2 0  
a n d  30% ư u n tre a te d .  P ro lo n g e d  t r e a tm e n t  w i th  m e b e n d -  
a zo le  fo r  2 0  d a y s1 fo r  n e w  c ases  a n d  3 0  d a y s  fo t  re la p se d  
cases  o r , a l te m a t iv e ly ,  a lb e n d a z o le  f o r  10 d a y s ,1 is

n e c essa ry . S in g le  o ra l  d o s e s o í  m e b e n d a z o le  a re  g iv e n  4  
t im e s  a  ỹ e a r  a s  p a r t  o f  m a ss  t r e a tm e n t  c o n ư o l  p ro g ra m m e s .

1. Abramowicz M, ed. Drugs for parasitk inftawm. 3rd ed. New Rochelle 
NY: The Međỉcal Letter, 2013.

Clonorchiasis
See u n d e r  L iv e r  F lu k e  I n ie c tio n s ,  p .  147 .3 .

Cutaneous larva migrans
C u ta n e o u s  la rv a  m ig ra n s  ( a e e p ù ig  e ru p t ìo n ) 1"4 oc c u rs  
w h e n  m a n  b e c o m e s  a c d d e n tà l ly  i n í e ă e d  w ith  t h e  la rv a e  o f 
a n im a l  h o o k w o rm s, u s u a ỉly  Aiuylostoma braãlữnse o r  A. 
caninum, h o o k w o rm s  o f  c a ts  a n d  d o g s. O th e r  h o o k w o rm s  
m a y  a lso  b e  in v o lv e d  o r  m a y  c a u se  o th e r  in fe c tìo n s  (see  
H ookvvorm  In íe c tio n s , p .  1 4 7 .1 ).

I n íe c tio n  w i th  Gnathostoma spinigerum o r  Strongyloiđes 
sttrcoralừ c a n  a lso  c a u se  c u ta n e o u s  la rv a  m ig ra n s  (see 
G n a th o s to m ia s is  p . 147 .1  a n d  S tro n g y lo id ias is , p .  149 .2 ). 
O c u la r  a n d  v isce ra l la rv a  m ig ra n s  a re  ỉe a tu re s  o f  to x o carias is  
(see  p .  149 .3) a n d  g n a th o s to ro ia s is .

T h e  la rv a e  p e n e ơ a te  th e  sk in  a n d  th e n  m ig ra te  cau sin g  
c h a ra a e r i s t i c  tra i ls  in  t h e  sk in  so m e tim e s  w i th  b u llo u s  
le s io n s  o r  foU iculitis. T h is m ig ra tio n  c a n  p e rs ís t ío r  sev era l 
m o n th s  a n d  c a n  b e  a  s o u rc e  o f in te n s e  p r u r i tu s .  A n im al 
h o okvvorm  la rv a e  c a n n o t  g e n e ra lly  p e n e tr a te d e e p e r  tissues 
in  h u m a n s , a l th o u g h  th e r e  a re  r a r e  r e p o n s  o í  la rv a e  
m ig ra tin g  to  t h e  lu n g s  c a u s in g  e o s ỉn o p h ilia  a n d  p u lm o n a ry  
sy m p to m s . S e c o n d a ry  b a c te r ìa l  in íe c tio n s  o c c u r  in  a b o u t 
8 %  o f th o se  in íe a e d .

C u ta n e o u s  la rv a  m ig x an s is  a  s e lM im itin g  c o n d it io n  a n d  
v v ith o u t a n y  t r e a tm e n t,  m o s t  cases vvill reso lv e  v v ith in  2 to  8 
w e e k s .u  H o w e v e r, t t e a tm e n t  w i th  a n th e lm in tic s  m a y  
s h o r te n  th e  d ise a se  c o u rse , ea se  p r u r i tu s  a n d  le a d  to  
te s o lu tìo n  o f sk in  u a c k s  ìv ith in  1 w e e k . T h e  d ru g  o f ch o ice  is 
iv e rm e c tin  a n d  c u re  r a te s  a f te r  a  s in g le  o ra l d o se  r a n g e  t o m  
7 7  to  ỉ 0 0 % .4 If th e  in it ia l  t r e a tm e n t  ỉa ils  o r  t h e  p a tie n t  
re lap ses , 1 o r  2  re p e a t  d o ses  m a y  b e  g iv e n .2-4 R e p e a t 
ư e a tm e n ts  m a y  a lso  b e  req u ix e d  in  h o o k v v o rm  ío llicu litis .4 
O ra l a lb e n d a z o le  d a ily  fo r  3 to  5 d a y s  is a n  a l te m a t iv e ;1-4 
t r e a tm e n t  ío r  5 to  7  d ã y s  sh o w e d  c u re  ra te s  of 9 2  to  1 0 0 % .4 
H a b e n d a z o le , g iv e n  o ra lly  fo r  2  to  4  days, w a s  fo rm e rly  
\v id e ly  u s e 4 ‘ h o w e v e r ,  s in c e  b o th  iv e rm e c tin  a n d  a lb e n d -  
a z o le  h a v e  b e t te r  efficacy  a n d  less  ad v e rse  e v e n ts  th a n  
t ia b e n d a zo le , its  u se  is n o t  n o w  re c o m m e n d e d .4 A lb en d - 
a z o le  (1 0 % )2 o r  t ia b e n d a z o le  (1 0  to  1 5 % )k4 c a n  a lso  b e  
a p p lie d  to p ica lly  2  to  3 t ìm e s  a  d a y  ỉo r  5 to  10 d a y s , b u t  m a y  
b e  o í  l im ite d  v a lu e  ỉo r  m u lt ip le  le s io n s  a n d  hoo k v v o rm  
fo llicu lìtis .’-4 F re e z in g  w ith  l ỉq u id  n iư o g e n  o r  c a ib o n  
d io x id e  is n o t  e tíe c tiv e  b e c a u s e  t h e  la rv a  is u s u a lly  lo ca te d  a 
fe w  c e n tim e ư e s  b e y o n d  th e  v isib le  e n d  of th e  t r a i l .1-3-4
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30:811-14.
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ỉarva rnỉgram. Trtnds Parasitoỉ 2010; 26: 162-7.
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Cysticercosis
In íe c tio n  w i th  t h e  p o r k  tap ev v o rm , Tamia solium m a y  resu lt 
in  tae n ia sis  ( in te s tứ ia l  in ỉe c tio n  w i th  a d u lt  tapevvorm s— see 
p . 1 4 9 .3 )  o r  cy s ticerco s is  ( tis su e  in íe c tio n  w ith  la rv a l  ío tm s) . 
C ysticercosis m a y  d e v e lo p  a f te r  in g e s tio n  o f  T. soỉium eggs in  
ío o d  o r  vvater c o n ta m in a te d  w i th  i n í e a e d  h u m a n  íaeca l 
m a te ria l, o r  a s  a  r e s u l t  o f  a u to - in íe c tio n  in  in te s t in a l  ca rr ie rs  
o f a d u l t  ta p e w o rm s . I n g e s te d  eggs re le a se  la rv a e  t h a t  m a y  
p e n e tr a te  th e  in te s t in a l  w a ll  to  b e  c a n ie d  Via th e  
b lo o d s tre a m  to  sk e le ta l  m u s d e s ,  h e a r t ,  eyes, b r a in ,  a n d  
sp in a l  c o rd  vvhere  t h e y  ío rm  e n c a p s u la te d  cysts (cy s tic e rd ). 
H u m a n  cysticercosis  is a s s o d a te d  yvith  p o v e rty  a n d  e n d e m ic  
in  a re a s  vvhere h y g ie n e  is p o o r  a n d  sa n ita tio n  in a d e q u a te .

In íe c tio n  is  ty p ic a lly  s u b d in ic a l ,  b u t  sy m p to m s  m a y  
d e v e lo p  vvhen th e  e n c y s te d  la r v a e  d ie  a n d  e l ỉ d t  a n  
in ỉla m m a to ry  r e a c t io n . C lin ica l í e a tu re s  d e p e n d  o n  th e  
n u m b e r ,  size, lo c a tio n , a n d  s ta g e  o f  d e v e lo p m e n t o f  th e  
c y s tíc e rd , a s  w e ll  a s  o n  th e  h o s t 's  im m u n e  re sp o n se . C ysts in  
th e  CN S ( n e u r o c y s t i c e r c o s i s )  m a y  re s u l t  in  s e ữ u r e s  a n d  
h e a d a c h e s , a n d  a re  a  c o m m o n  c a u se  o f  e p ílepsy  i n  e n d e m ic  
a re a s . O th e r  sy m p to m s  i n d u d e  c o n íu s io n , a n e n t io n  d e fld t ,  
a n d  a ta x ia . H y d ro c e p h a lu s  a n d  in tra c ra n ia l  h y p e r te n s io n  
m a y  re s u lt  fro m  o b s tru c tio n  o f  CSF £Iow. Cysts i n  t h e  sp in a l 
c o rd , eyes, o r  h e a r t  m a y  a lso  c a u se  se rio u s  m o rb id ity .

T h e  n e e d  í o r  a n d  a p p r o a c h  to  t r e a t m ẽ n t  o í  
n e u ro c y s tic e rc o s is  d iííe rs  d e p e n d in g  o n  ta a o r s  s u c h  as  th e  
lo c a tio n , s ta g e  o f  e v o lu t io n , a n d  n u m b e r  o f cysts, a s  w e ll as 
t h e  d e g re e  o ĩ  in ũ a m m a t io n  a n d  s e v e r i ty  of s y m p to m s .1'3 
S e izu re s  a re  m a n a g e d  w ith  a n tie p ile p tic s ;  th e s e  c a n  u su a lly  
b e  s to p p e d  o n c e  p a tie n ts  h a  v e  b e e n  s e iz u re - f re e  fo r  m o re  
t h a n  2  ỹ e a rs .3

T h e  u s e  o f  a n th e l m i n t i c s  in  t h e  t r e a t m e n t  of 
n e u ro c y s tic e rc o s is  r e m a in s  c o n ơ o v e rs ia l .3'4 L ive c y s tic e rd  
u s u a lỉy  d o  n o t  p r o v o k e  se iz u re s  vvhereas d e a d  o r  d y ing
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p a ra s ite s  c a n  e lic it a n  in ỉla m m a to ry  resp o n se , se izu res , a n d  
tra n s ie n t  n e u ro lo g ic a l  e ífects, h e n c e  t re a tm e n t  đ o e s  n o t  
n e c e ssa rily  r e d u c e  se iz u re  h e q u e n c y .  P a tìe n ts  w iứ i v iab le  o r  
d e g e n e ra tin g  p a re n c h y m a l  cysts a n d  th o se  w ith  e x tra p a r-  
e n c b y m a l c y sts  (su c h  a s  su b a ra c h n o id  cysts, i n d u d in g  g ia n t 
cysts a n d  iã c e m o se  ío rm s) m ay , h o w e v e r , b e n e h t  b o m  
a n th e lm in tìc s .3-5’7 A n th e lm in tìc s  a re  o f  little  o r  n o  b e n e fit  in  
p a t i e n ts  w i t h  i n a c t ỉv e ,  c a lc i ỉ i e d  le s io n s ,  a n d  a r e  
c o n tía - in d ic a te d  in  p a tie n ts  w i th  c y sticerco tic  e n c e p h a litis  
a s  th e y  m a y  e x a c e rb a te  in tra c ra n ia l  h y p e rte n s io n .3-4 A 
d o u b le -b lin d , p la c e b o -c o m ro lle d  s tu d y  in  p a tie n ts  w i th  
se iz u res  d u e  to  v ia b le  p a re n c h y m a l  cysts c o n íirm e d  th a t  
a lb e n d a z o le  t h e r a p y  (w ith  d e x a m e th a s o n e )  w as sa ỉe  a n d  
đ e c re a se d  th e  b u r d e n  o f p a ra s ite s  a n d  th e  n u m b e r  o ỉ  
g e n e ra lis e d  seữures.®  A lb e n d a zo le  is  n o w  c o n s id e red  to  b e  
t h e  d ru g  o f  c h o ic e ,2-9-10 b u t  p ra z iq u a n te l  m a y  a lso  b e  
u se d .2-3-7-10 H ig h  d o se s  o f  th e  c h o s e n  a n th e lm in tic  s h o u ld  b e  
g iv e n  ío r  a  m in im u m  o f 8  d a y s , b u t  th o s e  w i th  
e x tra p a re n c h y m a l  c y sts  m a y  n e e d  lo n g e r  a n d  m u ltíp le  
t r e a tm e n t  c o ũ rs e s .1-1®

A d ju n c tiv e  c o rtico s te ro id s  a re  re c o m m e n d e d  fo r  p a r-  
e n c h y m a l in íe c tio n s 4 ư  t h e r e  a re  m a n y  cysts, o r  if 
n e u ro lo g ic a l  s y m p to m s  o r  ìn ơ a c r a n ia l  h y p e rte n s io n  d e v e l-  
o p  a h e r  s ta r tin g  t r e a tm e n t.  P a tie n ts  vvith su b a ra c h n o id  
cysticercosis  s h o u ld  a lso  b e  g iv e n  a d ju n c tiv e  co rtico s te r-  
o ids,4 a n d  s o m e  ía v o u r  u se  in  ạ Ịm o s t a ll p a tie n ts .2 H o w e v e r, 
u s e  o f c o rtic o s te ro id s  w i th  p ỉrã z ịq u a n te l m a y  b e  co m p lica te d  
b y  a  p h a rm a c o k in e t ic  in te ra c tio n —  see  C orticostero ids , 
u n d e r  In te ra c t io n s  o f  P r a n q u a n te l  p . 166.3 fo r h ư th e r  
de ta ils . ư  h y d ro c e p h a lu s  is p re s e n t ,  su rg ic a l rem o v a l o f cysts 
o r  v e n tr ic u la r  s h u n t ín g  m a y , b e  in d ic a te d .2-3 D e ta iled  
c o n se n su s  g u id e lin e s  fo r  th e  t r e a tm e n t  o f n e u ro cy stice rco sis  
h a v e  b e e n  d e v e lo p e d .4

P r e v e n t i o n  o f  in íe c tio n  w i th  T. solium is p ossib le  b y  
av o id in g  in g e s tìo n  o f  u n d e rc o o k e d  p o r k  a n d  ío o d  a n d  vvater 
c o n ta m in a te d  w i th  h u m a n  ỉae c e s . Ideally , p re v e n t io n  
m e a s u re s  s h o u ld  i n d u d e  a d e q u a te  s a n ita tio n , s e w a g e  
n e a tm e n t ,  a n d  a b a tto ir  in sp e c tio n . T h o se  a lre a d y  ìn ỉe c te d  
w ith  Tsolium a n d  t h e ứ  d o s e  c o n ta c ts  sh o u ld  b e  tre a te d  w ith  
a n th e lm in tic s  in  o r d e r  to  i n te m ip t  o r  re d u c e  th e  c y d e  o f 
d ire c t p e is o n - to - p e r s o n  t ra n sm is s io n . U n iv ersa l o r  se lec ted  
t re a tm e n t  o f  h u m a n  ta e n ia s is  w i th  p ra z iq u a n te l  h a s  
s ig n ìh c a n d y  re d u c e d  th e  p re v a le n c e  in  a re a s  w h e r e  T. 
solium ư ứ e c tio n  is e n đ e m ic .5-11
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Diphyllobothriasis
D ip h y llo b o th ria s is1-2 is a n  in te s t ín a l  in le c tio n  vvith th e  flsh  
ta p e w o rm  Diphyllobothrium latum a n d  o th e r  Diphyỉlobo- 
tkrium spp . a n d  is a c q u ire d  in  m a n  th r o u g h  ìn g estìo n  o f raw , 
in le c te d , íre sh v v a te r  fish . T h e  in íe c tio n  is ra re ly  sy m p to -  
m atic . H ovvever. b e c a u s e  th e  a d u l t  w o rm  c o m p e te s  fo r 
v ita m in  B t2, so m e  p a tie n ts  m a y  d e v e lo p  m eg a lo b lastic  
a n a e m ia  w i th  i ts  a s s o â a t e d  n e u ro lo g ic a l  sy m p to m s . 
C o n c e n tra tio n s  o f  o th e r  v i ta m in s  m a y  also  be red u c e d . 
O ccasiona ỉly , i n ỉe c tio n  m a y  c a u se  a c u te  a b d o m in a l p a in  a n d  
in te s t in a l  o b s tr u c tío n ;  r a re ly  m ig ra tio n  o f p ro g lo ttid s  
(seg m e n ts )  c a n  c a u se  ch o la n g itís  o r  cho lecystítis .

T re a tm e n t  is w i th  a  s in g le  d o s e  o f p ra r iq u a n te l;  
n id o s a m id e  is a n  a lte m a t ìv e .3 V ita m in  su p p le m e n ts  sh o u ld  
a lso  b e  g iv e n  to  c o rre c t  a n y  d e ĩ id e n d e s .
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Dracunculiơsis
D ra c u n c u lias is  (d ra c o n tia s is , g u ỉn e a - w o r m  in ie c tio n )1'4 is 
c a u se d  b y  in ỉe c t io n  w ith  t h e  n e m a to d e  Dracunculus 
medinensũ. I t  h a s  b e e n  e n d e m ic  in  p a r ts  o ỉ  A ỉríca a n d  Asia, 
b u t  a t te m p ts  a re  b e in g  m a d e  to  e ra d ic a te  i t  a n d  d u r in g  2 0 1 0  
o n ly  1 7 9 7  c a se s  w e r e  re p o r té d ,  t h e  m a jo r i ty  b o m  th e  S u d a n  
a n d  th e  r e m a in d e r  h o m  E th io p ia , M ali, C had , G h a n a , a n d

N iger. T h e  d ỉsease  is t ra n s m it te d  th ro u g h  d r in k in g  vvater 
c o n ta in in g  w a te r  fleas (Cyclops speàes) t h a t  h a v e  in g es te d  
Draamculus la rv ae . T h e  la rv a e  p e n e tr a te  t h e  in te s tin a l  
m u co sa  a n d  d ev e lo p  in to  a d u lt  w o rm s  in  c o n n e c tiv e  tìssue . 
T h e  a d u lt  ỉe m a le  slovvly m ig ra te s  to  th e  s u b c u ta n e o u s  
tissu es  c a u sin g  in te n s e  p a in , so m e tim e s  w ith  n o n -sp e d f lc  
sy m p to m s s u c h  as ỉe v ẽ r  a n d  rash , a n d  a b o u t  10 to  14  
m o n th s  la te r  e m erg es  t h r o u g h  th e  sk in , u s u a lly  a t  th e  fee t, 
p ro d u c in g  o e d e m a , a  b lis te r  a n d  e v e n tu a l ly  a n  u lce r; 
se co n d a ry  b a a e r ia l  in íe c tio n  is a  c o m m o n  c o m p lica tio n . 
P a in  a n d  sy m p to m s d e c re a se  o n c e  th e  b lis te r  h a s  ru p tu re d . 
W h e n  th e  a h e c te d  b o d y  p a r t  c o m es  in to  c o n ta a  w ith  w a te r  
t h e  lem a le  w o rm s  re le a se  th e i r  la rv a e  a n d  se t in  m o tio n  a 
n e w  life c y d e .

T he m o s t  e£fective m e th o d  o f  c o n ư o l l ln g  d ra c u n c u lia s is  
is b y  p ro v is io n  o f  safe d r in k in g  w a te r .  T h e  W H O  e ra d ic a tlo n  
c a m p aig n  is b a se d  o n  h e a ỉ th  e d u c a d o n , a n d  th e  p ro v is io n  o f 
sa íe  w a te r  b y  m e a su re s  in d u d in g  w a te r  ư e a tm e n t  w i th  
p e s tid d e s  s u c h  as te m e ío s  a n d  e n c o u ra g in g  th e  u se  o ỉ  
d o m es tic  h lte rs .

T h e re  is n o  effec tive  d i r e a  d ru g  th e r a p y  a g a ỉn s t  a n y  s tag e  
in  m an . T h e  tra d itio n a l  t r e a tm e n t  is re m o v a l o f t h e  a d u lt  
vvorm  b y  g e n tle  tra c tio n  so m e tim e s  o v e r  se v era l w eek s . 
M e ư o n id a z o le  o r  t ìa b e n d a z o le  m a y  p ro v id e  sy m p to m a tic  
b e n e ũ t  in  t h e  m a n a g e m e n t  o f  d ra c u n c u lia s is  a l th o u g h  th e y  
h a v e  n o  d ire c t  a n th e lm ln tic  e h e c t .  T h e y  a re  t h o u g h t  to  ac t 
b y  v veaken ing  th e  a n c h o ra g e  o f  t h e  w o rm s  vvith in  th e  
su b c u ta n e o u s  tissues, th u s  a llo w in g  th e m  to  b e  re m o v e d  
m o re  q u ick ly . H o w e v e r, t r e a tm e n t  w ú h  m e b e n d a z o le  h a s  
b e e n  lin k e d  vvith a b e r r a n t  m ig ra tio n  o f  w o n n s ,  w h ic h  
re su lte d  in  in íe c tio n s  in  p la c e s  o th e r  t h a n  th e  lo w e r  lim bs.
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Echinococcosis
E ch inococcosis , o r  h y d a tid  d isease , in  m a n  is in le c tio n  vvith 
th e  larval s ta g e  o f th e  c e s to d e  Echìnococcus grariuỉosus OT E. 
multibcularừ. T hese  tw o  s p e d e s  c a u se  d is t in c t  ío rm s  o f th e  
d isease  k n o v v n  as c y s tic  e c h in o c o c c o sis  a n d  a lv e o la r  
e c h in o c o c c o siỉ resp e c tiv e ly . V a rio u s  a n im a ls  a re  in v o lv e d  
in  th e  ơ a n s m is s io n  o f t h e  d isease , m a n  b e c o m in g  in ỉe d e d  
th ro u g h  in g e s tio n  of eg g s h o m  c o n ta m in a te d  ỉaeces . T h e  
eggs h a tc h  in  th e  in te s t in e  a n d  th e  e m b ry o s  p e n e tr a te  th e  
in te s tin a l  w a ll  a n d  in v a d e  b o d y  o rg an s , u su a lỉy  t h e  liv e r. 
T h e  e m b ry o  d ev e lo p s i n to  a  cyst w h ic h  slovvly in c re a se s  in  
size a n d  m a y  re m a in  i n t a a  fo r  m a n y  y e a rs . S y m p to m a tic  
in ỉe c tio n  u s u a lly  on ly  o c c u rs  w h e n  th e  c y s t is la rg e  e n o u g h  
to  cause  o b s tru c tio n  o r  to  c o m p re s s  a d ja c e n t s t r u a u r e s ,  o r  if 
ru p tu r e  o c c u rs . w h e r e  p o ssib le , su rg ic a l r e m o v a l o f  th e  
i n t a a  cyst is  th e  first l in e  o f  ơ e a tm e n t .

In  c y s t ỉ c  e c h in o c o c c o s i s ,  d ru g s  m a y  b e  g iv e n  locally  o r  
sy stem ica lly  b e fo re  s u rg e ry  to  k ill  ũ i íe c tiv e  la rv a e  vvith in  th e  
cyst a n d  re d u c e  th e  r isk  o f  h i r t h e r  in fe c tìo n . T h e y  a re  also  
g iv en  p o s to p e ra tiv e ly  u  a  c y s t ru p tu r e s  d u r in g  su rg e ry . L ocal 
in je c tio n  o ỉ  a  la rv id d a l a g e n t  s u c h  a s  a lc o h o l, c e tr im id e , o r  
h y p e rto n ic  sa lin e  h as  b e e n  u se d . C h e m o th e ra p y  is a lso  u se d  
as  a n  a d ju n c t  o r  w h e n  su rg e ry  is n o t  possib le . T h e  p re íe rre d  
d ru g  fo r  a s so d a te d  sy s te m ic  t r e a tm e n t  is a lb e n d a z o le . 
M eb en d a z o Ie  m ay  b e  u se d , a l th o u g h  d u e  to  p o o re r  
a b so ip tio n  h o m  th e  g a s ư o in te s t in a l  t r a a  it  is n o t  as  eữ e c tiv e  
as  a lb e n d a z o le  a n d  v e ry  h ig h  d o ses  m u s t b e  ta k e n  fo r  sev era l 
m o n th s . P ra ả q u a n te l  h a s  a lso  b e e n  re p o r te d  to  b e  e h e c tiv e , 
a n d  m a y  b e  c o m b in e d  vvith a lb e n d a z o le . A lb e n d a zo le  m a y  
b e  a su ita b le  a l te m a tiv e  to  s u rg e ry  as in it ia l  ư e a tm e n t  in  
u n c o m p lic a te d  cases; u s e  w ith  c im e tid in e  ( to  in h ib i t  its  
m eta b o lism ) m a y  in c re a se  its  e lỉicacy . N ita z o x a n id e  h a s  also  
b e e n  trie d  in  d isse m in a te d  d isease .

A  h i r th e r  o p tio n  vvhen  s u rg e ry  is n o t  p o ssib le  is th e  PA IR 
( p u n c tu r e /a s p ir a t io n / in je c t io n / r e - a s p ir a t io n )  p r o c e d u r e  
w h ic h  c o n s is t ỉ  o f u lư a s o u n d -g u id e d  cyst p u n c tu r e  fo llo w ed  
b y  a sp ira tío n  o f  th e  c y s t flu id , lo ca l in je c tio n  o f  a lc o h o l o r  
h y p e rto n ic  sa lin e  in to  t h e  cyst, a n d  re -a s p ira tio n  o f  th e  cyst 
c o n te n ts . C o n c o m ita n t c h e m o th e ra p y  is r e c o m m e n d e d .

E. multilocularừ in ỉe c tio n  ( a l v e o la r  e c h in o c o c c o s i s )  is 
m o re  Lnvasive a n d  is c h a r a a e r i s e d  b y  a  tu m o u r - l ik e  
in h ltra t iv e  grovvth; it  u s u a lỉy  r e q u ire s  b o th  su rg ex y  a n d  
lo n g - te rm  t re a tm e n t  w i th  a  b e n z im id a z o le ,  s u c h  as 
a lb e n d a z o le , a l th o u g h  s o m e  les io n s  a re  in o p e ra b le  w h e n  
d iag n o se d , a n d  p a d e n ts  h a v e  im p ro v e d  o n  a lb e n d a z o le  
a lo n e . P ro lo n g e d  t r e a tm e n t  h a s  p ro v e d  la r v id d a l  i n  so m e  
p a tie n ts .
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Enterobỉasỉs
E nterob ỉasis is a n  in ỉe c tio n  w i th  Enterobius vermicularừ 
( p in w o n n  o r  th read v v o rm ), a n  in te s tin a l  n e m a to d e  th a t  
oc c u rs  th ro u g h o u t  th e  w orid - In íe c tio n s  a r e  p a rt íc u la rly  
c o m m o n  in  sc h o o l-a g e d  c h ild re n , i n  tam ilie s  o r p r im a ry  
careg ivers o f i n í e a e d  c h ild ren , a n d  in  in s tìtu tìo n a lis e d  
g ro u p s. I t  is a n  ín ỉe c tio n  o f  t h e  la rg e  in te s tin e  a n d  
tran sm ỉssio n  fo llow s in g e s tio n  o r  in h a la tio n  o f  m a tu re  eggs. 
T h e  larv ae  m a tu r e  in  t h e  g u t in  a b o u t  2 m o n th s .  M a tu re  
íem a le s  do  n o t  r e le a se  eggs in to  t h e  g u t  c o n te n ts  b u t  m ig ra te  
to  th e  a n u s  a t  n ig h t  a n d  la y  eggs o n  th e  p e iia n a l  a n d  
p e rin e a l  sk in . E ggs b e c o m e  in íe c tiv e  w i th in  6 h o u rs  a n d  
m a y  re m a in  so  fo r  2 0  days. D iag n o sỉs  is b a s e d  o n  d e te c d n g  
eggs a ro u n d  th e  a n u s .  T h e  m o s t  c o m m o n  sy m p to m  is 
p e ria n a l  i tc h in g  b u t  m a n y  in íe c tío n s  a re  asy m p to m a tic . 
R are ly , m ig ra tio n  o f  t h e  w o rm  m a y  le a d  to  ec to p ic  d isease  
su c h  as  a p p e n d id tis  o r  sa lp in g itiỉ . T h e  a d u lt  w o rm  h a s a  liĩe  
sp a n  o í  a b o u t 6 w e e k s  a n d , ư re - in íe c tio n  c a n  b e  p re v e n te d , 
th e  in íe c tio n  is se lM im itin g .

T re a tm e n t is w i th  a  s ing le d o se  o f a  b e n z im id a z o le  
ca rb a m ate  de riv a tív e , su  c h  as a lb e n d a z o le  o r  m e b e n d a z o le , 
o r  w ith  p y ra n te l  e m b o n a te .1 A  s e c o n d  sing le  d o se  is gi v e n  2 
w e e k s  la te r  to  e lim in a te  p ossib le  r e - in fe c d o n . T hese  đ ru g s  
a re  also g e n e ra lỉy  e ữ e c tìv e  ư th e  p a t ie n t  is s u ữ e r in g  h o m  a 
m ix e d  in te s tin a l  n e m a to d e  in ỉe c tio n . O th e r  a n th e lm in tíc s  
u se d  in  e n te ro b ia s is  i n d u d e  iv e rm e c tin , p ip c ra z in e  o r  
p y rv in iu m  e m b o n a te .  W h ile  a d d it io n a l  h y g ie n e  m e a s u re s  
c a n  red u ce  th e  ra te  o f  re - in fe c tio n , ơ e a tm e n t  o f th e  vvhole 
lam ily  vvith a n  a n th e lm in tic  a t  t h e  sa m e  tim e  as  t re a tin g  th e  
in d e x  case is also  re c o m m e n d e d . I n  ỉn s titu tio n s , d a y  c a re  
cen te rs , a n d  sch o o ls  m ass d ru g  t te a tm e n t  d u r ỉn g  a n  

_ o u tb re a k  c an  b e  su ccesstu l. H o w e v e r, re - in íe c tio n  is  still 
c o m m o n  a n d  m o re  t h a n  o n e  c o u is e  m a y  b e  req u ire d .

1. Abramowỉcz M, ed. Drugs Ịor parasừừ ờĩfeơions. 3rd ed. New Rocheỉle 
NY: The Medical Lener, 2013.

Fascioliasis
See u n d e r  L iv e r F lu k e  In íe c tio n s , p . 147 .3 .

Fasáolopsiasis
See u n d e r  I n te s tin a l  F lu k e  In íe c tio n s , p . 1 47 .2 .

Gnathostomiasis
G n ath o s to m ia s is1'4 is a  p a ra s ite  in íe c tio n  w ith ,  in  m o s t  
cases, th e  la rv a l  fo rm  of th e  n e m a to d e  Gnathostoma 
spinigerum, a l th o u g h  o th e r  Gnatkoĩtoma sp p . h a v e  b e e n  
id en tiíied . I t  is e n d e m ic  in  p a r ts  o f S o u th e a s t  A sia 
(p articu larly  T h a ila n d  a n d  J a p a n ) ,  C e n tra l  a n d  S o u th  
A m erica , th e  M id d le  E ast, a n d  A u s tra lia . b u t  c a se  re p o r ts  a re  
e m e rg in g  h o m  a ro u n d  th e  w o rld . G. spinigerum in h a b its  th e  
s to m a c h  of ca ts  a n d  dogs. Eggs s h e d  in  th e i r  ỉaeces  a re  
in g es te d  by  h e sh v v a te r  c ru s ta c e a n s  a n d  h a tc h  in to  la rv a e  
w h ic h  a re  in g e s te d  b y  fish  o r  o th e r  a n im a ls ; h u m a n s  u s u a lly  
a c q u ire  th e  in íe c tio n  b y  e a tin g  th e  r a w  o r  u n d e rc o o k e d  f le sh  
o f th ese  se c o n d a ry  h o s ts  o r  r a re ly  t h r o u g h  d h e a  la rv a l  
p e n e tra tio n .

O n ce  in g es te d  th e  la rv a e  p e n e t t a te  th e  g u t  w a ll (u su a lly  
trig g e rin g  g e n e ra l is e d  e o s in o p h i l ia )  a n d  a g g re s s iv e ly  
m ig ra te  t h ro u g h  v a rio u s  tissu es. M ig ra tio n  th ro u g h  th e  
su b c u ta n e o u s  t issu es  to  th e  s k ln  c a u se s  i n te n n i t t e n t ,  
p a in fu l. m ỉg ra to ry  sw e llin g s  (s im ila r  to  c u ta n e o u s  la rv a  
m ig ra n s, see  p . 1 4 4 .3 ). T h e  v isce ra l fo rm  in v o lv e s  m ig ra tio n  
in tõ  d e e p e r  tis su e s  a n d  in te m a l  o rg a n s  to  in v o lv e  th e  lu n g s , 
eyes, ears, g a s tro in te s tin a l  a n d  g e n ito - u r in a ry  System s; 
râ re ly  th e re  is  ỉn v o lv e m e n t  o f t h e  CNS. S y m p to m s m a y  
r e c u r  ío r  10 to  12 y e a rs .

T h e  p r e íe ư e d  t r e a tm e n t  o f  g n a th o s to m ia s is  .is su rg ic a l 
rem o v a l of th e  g n a th o s to m é  b u t  th is  is o n ly  p o ss ib le  w h e n  it 
is  s u p e rS d a l a n d  accessib le. A lb e n d a zo le  o r , a lte m ạ tiv e ly , 
iv e rm ec tin , m a y  b e  u s e d ;1'2-4 m u lt ip le  c o u rse s  m a y  b e  
n e e d e d  for so m e  p a tie n ts .2 A lb e n d a zo le  a p p e a rs  to  s tim u la te  
th e  larva  t o  m ig ra te  o u tw a rd s  a n d  m a y  m a k e  i t  m o re

http://cmr.asm.org/cgi/reprim/%e1%bb%895/4/747.pd%e1%bb%89
http://apps.who.mt/gb/archive/pdLfiles/WHA56/ea5610.pdf
http://wh(jlibdoc.who.%e1%bb%8ant/bulIetln/
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a ccessib le  to  e x d s io n .2 T re a tm e n t  o f  n e u ro lo g ic a l  in íe c tio n  
is m a in ly  su p p o rtiv e ;  t h e r e  is a  risk  t h a t  se v e re  h o s t  r e a c tio n  
tò  th e  d y in g  Ia rv a e  m a y  re s u l t  ừ o m  a c tiv e  ư e a tm e n t . J

ỉ . Ligon BÌ* Gnathostomỉasỉs: a review oỉ a prevỉously Iocaỉízed zoonosis 
npw Crossing numerous geognphỉca} boundaxỉes. Semin Pcdiatr ĩnỊtci Dừ 
2005; 16:137-43.
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Heterophyỉasìs
S ee u n d e r  In te s tin a l  F lu k e  In íe c tìo n s , p . 147 .2 .

Hookworm infections
In íe c tio n s  w ith  t h e  h o o k w o rm s  Ancybstoma duodenaỉe 
(an cy lo s to m ia s is)  a n d  Necator amcricanus (n ec a to ria s is )  a re  a 
m a jo r  c a u se  o f  i ro n - d e f id e n c y  a n a e m ia  iri large  a re a s  o f  th e  
tro p ic s  a n d  su b -tro p ic s , e sp ec ia lly  in  ru ra l  c o m m u n itie s .  
Eggs d e p o s ite d  in  w a r m  m o is t so il h a tc h  in to  la rv a e  w h ic h  
d e v e lo p  íu r th e r  i n to  th e  in íe c tiv e  fo rm . I n í e a io n  is 
n o rm a lly  b y  p e n e tr a t io n  th ro u g h  th e  sk in  a lth o u g h  it m a y  
b e  b y  in g e s ú o n . T h e  la rv a e  m ig ra te  to  th e  lu n g s  a n d  a re  
su b s e q u e n t ly  sw a llo w e d  a n d  m a tu r e  to  th e  a d u lt  fo rm  in  
t h e  sm all in te s tin e .  E ggs a p p e a r  in  th e  íae c e s  a b o u t  6 to  8 
w e e k s  a f te r  in ỉe c tio n  a n d  th e  a d u l t  w o n n  m a y  liv e  fo r  
se v e ra l  yea rs . A. duodenale la rv a e  a r e  cap ab le  o f  r e m a in in g  
d o r m a n t  in  th e  t is su e s , o n ly  m a tu r ỉn g  to  th e  a d u l t  w h e n  
d im a t ic  c o n d it io n s  a re  fav o u ra b le . S y m p to m s  c o rre s p o n d  to  
th e  s tag e  o f  in íe c tio n . V is ito rs  to  e n d e m ic  a re a s  m a y  d e v e lo p  
ứ ite n se  p ru r i tu s ,  e ry th e m a ,. a n d  p a p u lo v e s ic u la r  e ru p t io n  a t  
th e  s ite  o ỉ  in íe c tio n , k n o w n  as  g r o u n d  itc h . M ig ra tio n  
th ro u g h  th e  lu n g s  d u r in g  th e  firs t in íe c tio n  m a y  c a u se  
p n e u m o n i t is  a n d  b ro n c h o s p a s m  vvith  a c c o m p a n y in g  
e o s in o p h ỉlia . T h e  m a in  sy m p to m s  o f  in te s tin a l  in ỉe c tio n  
a re  iro n - d e f id e n c y  a n a e m ia  a n d  s e v e re  h y p o a lb u m in a e m ỉa .  
I n  a d d it io n , a b d o m in a l p a in , d ia r rh o e a ,  a n d  w e ig h tlo s s  m a y  
o c cu r.

T re a tm e n t is  u s u a lly  vvith a  b e n z im id a z o I r  c a rb a m a te  
d e riv a tiv e  su c h  as m e b e n d a z o le  o r  a Ib e n d a z o le ,1-5 a n d  su c h  
b r o a d -s p e c tru m  th e r a p y  c a n  a lso  b e  u s e ỉu l  ư  t h e  p a t ỉe n t  h a s  
a  m ix e d  in te s tìn a ]  n e m a to d e  in íe c tio n . A lb e n d a z o le  m a y  b e  
m o re  e ffec tive  t h a n  m e b e n d a z o le .4 O th e r  a n th e lm in tic s  
u s e d  in  h o o k w o rm  in íe c tio n s  i n d u d e  lev a m iso le  o r  p y r a n te l  
e m b o n a te ,2-4 b u t  th e s e  m a y  b e  less  e ííe c tiv e  a g a in s t  N. 
americanus t h a n  a g a in s t  A. duodcnali. I ro n - d e f id e n c y  
a n a e m ia  c a u se d  b y  h o o k v v o rm  in íe c tio n s  r e sp o n d s  ra p id ly  
to  o ra l  i ro n  th e ra p y ;  {olic a d d  s u p p le m e n ts  m a y  b e  
n e c e s sa ry  in  so m e  p a tie n ts .

M ass  t r e a tm e n t  p ro g ra m m e s  m a y  b e  n e c e s sa ry  in  
e n d e m ic  a re a s  to  r e d u c e  th e  o v e ra ll b u r d e n  o f in íe c tio n .2-5 
W H O  re c o m m e n d s4 th e  u se  o f a lb e n d a z o le  o r  m e b e n d a z o le  
o r  a lte m a t iv e ly  Iev a m ỉso le  o r p y r a n te l  ta rg e te d  a t  p re sc h o o l 
a n d  sc h o o l-a g e  c h ild re n , w o m e n  o f c h ild -b e a r in g  a g e  
( in d u d in g  p r e g n a n t  w o m e n  in  t h e  se c o n d  a n d  t h ữ d  
tr im e s te r s  a n d  Ia c ta tin g  w o m e n ),  a n d  a d u lts  e n g a g e d  in  
h ig h -r isk  o c c u p a tio n s  fo r  s o il- tr a n sm itte d  h e lm in th ia s is ,  
s u c h  as  tea -p ic k e rs  a n d  m in e rs . C h lld re n  less t h a n  1 y e a r  o f  
a g e  a n d  w o m e n  in  t h e  first t r im e s te r  o f  p r e g n a n c y  a re  
e x d u d e d  b o m  s u c h  m ass  t r e a tm e n t  p ro g ra m m e s . T h e  
ừ e q u e n c y  o f in te r v e n t io n  s h o u ld  b e  d e te r m in e d  b y  th e  
p re v a le n c e  a n d  in te n s i ty  of in íe c tio n  a m o n g  sc h o o l-a g e  
c h ild re n . .
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Hymenolepiasis
H y m e n o le p ia sis  is a n  in íe c tio n  o f  t h e  in te s t in e  w i th  
Hymenoỉepừ nana, o r  d w a r f  t a p e w o rm . In ỉe c tio n  is a c q u ữ e d  
th r o u g h  in g e s tio n  o f  eg g s in  c o n ta m in a te đ  ỉo o d  o r  vvãter o r  
o n  h a n d s  a n d  c a n  b e  p a s se d  d ứ e c tly  ỉ ro m  p e rs o n  to  p e rs o n . 
I t is  m o re  c o m m o n  in  c h ild re n . C lin ic a l sy m p to m s  o c c u r  in  
h e a v y  in íe c tio n s  a n d  in d u d e  d ỉ a n h o e a  a n d  a b d o m in a l p a in .  
T r e a tm e n t  is  w i th  a  s in g le  d o s e  o f  p r a z i q u a n te l . 1' 3 
N i ta z o x a n id e 1'3 a n d  n id o s a m id e 2-3 m â y  b e  u s e d  a s  
a lte m a tív e s .
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Intestinal íìuke infectỉon$
M o te  t h a n  65  s p e d e s  oi ũ u k e s  a re  k n o w n  to  i n i e a  th e  
h u m a n  g a s tr o ỉn te s tin a l  t ra c t;  t h e  m o s t  w e ll  k n o w n  
in te s tín a l  ũ u k e  in ỉe c tio n s  a re  í a s d o l o p s i a s i s  (c a u se d  b y  
ĩasáolopsú buski), h e t e r o p h y i a s l s ,  (Hcttrophyts heterophyes 
a n d  s o m e  o t h e r  Heterõpkyes sp p .) ,  m e t a g o n i m l a s i s  
(Mctagonimus yokogmvai), a n d  n a n o p h y e t i a s l s  (Nanophye- 
tus salmincola). F a sd o lo p s ia s is , h e te ro p h y ia s is , a n d  m e ta g o -  
n im ỉasis  a re  e n d e m ic  in  t h e  F a r  E a s t a n d  S o u th e a s t  A sia, a n d  
h e te ro p h y ia s is  is al.<o c o m m o n  in  t h e  M id d le  E ast. 
N a n o p h y e tia s is  h a s  o c c u rre d  in ơ e a s in g ly  i n  t h e  P a d h c  
N o r th w e s t o f  t h e  U SA . F a sd o lo p s ia s is  is c a u se d  b y  th e  
in g e s tio n  o f  in íe r te d  a q u a tic  p lan ts , w h i le  u n d e rc o o k e d  o r  
ravv in íe c te d  fish  a re  th e  so u rc e s  o f  H. heterophyes, M. 
yokogawai, a n d  N. salmincala in íe c tio n s .

F a sd o lo p s ia s is  is u s u a lly  a sy m p to m a tic , b u t  h e a v y  
in íe c tio n s  c a n  c a u se  d ia r rh o e a ,  a b d o m in a l p a in ,  a n d , rare ly , 
in te s tin a l o b s tru c tio n  a n d  a n  a lle rg ic  o e d e m a to u s  r e a a io n .  
M etag o n im iasis  is a lso  g e n e ra lly  a s y m p to m a tic  b u t  m ay  
cau se  m ild  d ia r rh o e a ,  w h ile  p a in  a n d  m u c o u s  d ia r rh o e a  a re  
c o m m o n  in  h e te ro p h y ia s is .  S im ila r  g a s ư o in te s t ìn a l  sy m p - 
to m s p lu s  e o s in o p h ilia  o c c u r  in  n a n o p h y e ria s ìs . Eggs o f  M. 
yokogawai a n d  H. heteropkyeí m a y  ra re ly  p e n e ư a te  th e  b o w el 
vvall a n d  e n te r  th e  b lo o d sư e a m  to  b e  d e p o s ite d  in  v a rìo u s  
o ig an s , ìea d in g  to  s e r ìo u s  c o m p lic a tio n s  su  c h  as h e a r t  ía i lu re  
o r  la ta l  e m b o lism  in  th e  h e a r t  o r  b ra in .

T re a tm e n t  o f c h o ic e  ío r  in te s tin a l  D uke in íe c tio n s  is w ith  
p r a z iq u a n te l;‘-2 t r íd a b e n d a z o le  is a lso  e í íe r t iv e .  N ic losam ide  
is e S e c tiv e  a g a in s t  íasc ío lo p s ias is  a n d  h e te ro p h y ia s is  
in íe c tio n s .
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Liver ỉluke inkđions
Fasàoìa hepatica, F. ỊỊÍgantìca, Opừthorchis vivtTTÍni, 0. ỷclineus, 
a n d  Clonorchừ sincnsừ a re  l iv e r  A ukes tra n s m it te d  b y  th e  
in g es tio n  o f  in fe c te d  a q u a tic  p lan ts , g rasses  o r  w a te r  (F. 
hepatica a n d  F. gigantica). o r  r a w  o r  u n d e rc o o k e d  íish  
{Opừthorchis sp p ., c. sinensừ). F a s c io l ia s i s  is m a in ly  a 
d isease  o f s h e e p  a n d  c a ttle  a n d  h u m a n  in ỉe c tio n s  m a y  o c c u r 
w h e re v e r  th e s e  a n im a ls  a re  ra ised , w h e re a s  d o n o r c h i a s i s  
a n d  o p i s t h o r c h i a s i s  a re  s e e n  m ain ly  i n  S o u th e a s t  A sia a n d  
e a s te m  E u ro p e .

F a sd o lia s is  in  t h e  a c u te  p h a s e  is u s u a lly  c h a ra c te r ise d  b y  
íe v e r , g a s ư o in te s t in a l  s y m p to m s , p a in  d u e  to  l iv e r  
e n la rg e m e n t, a n d  m a rk e d  e o s in o p h ỉlia , b u t  th e s e  sy m p to m s 
de c lin e  as  t h e  vvorm s e n te r  th e i r  f in a l  h a b ita t  in  t h e  b ile  
d u c ts . A cu te  s y m p to m s  o c c u r  ra re ly  w i th  d o n o rc h ia s is  a n d  
o p isth o rch ia s is  a n d  in íe c tio n s  te n d  to  b e  a sy m p to m a tic  ỉo r  
m a n y  y e a n .  A d u lt  í lu k e s  live  in  t h e  b ile  d u c ts  a n d  
sy m p to m s o f b i l i a r y - ơ a a  o b s tru c tio n  a p p e a r  a f te r  re p e a te d  
o r  h e a v y  in íe c tio n s  w ith  l iv e r  Đ ukes. C h o la n g io c a rd n o m a  
(b ile -d u c t c a n c e r)  is  n o w  g e n e ra lly  a c c e p te d  to  b e  a s so d a te d  
w ith  l iv e r  D uke in íe c tio n  a l th o u g h  its  e x a c t  p a th o g e n e s is  is 
u n d e a r .

P r a á q u a n te l  is u se d  fo r  th e  ư e a tm e n t  o f m o s t  l iv e r  D uke 
in íe c tio n s .1-2 (e x c e p t Fasdola in fe c tio n s )  a n d  tric Ia b e n d a z o lé  
is c o n s id e re d  t h e  t r e a tm e n t  o f  c h o ic e  fo r  l iv e r  ílu k e  
in íe c tio n s  c a u se d  b y  Fasciola.2 B ith io n o l is m o re  e fíec tiv e  
th a n  p ra z iq u a n te l  in  ía sd o lìa s is  a n d  is a n  a l te m a t iv e  to  
tr id a b e n d a z o Ie ;  d e h y d ro e m e tin e  h a s  a lso  b e e n  u se d , a n d  
n ita z o x a n id e 2 m a y  b e  eH ective .

P r a ã q u a n te l  r e m a in s  t h e  t r e a tm e n t  o f c h o ic e  fo r 
d o n o rc h ia s is  a n d  o p is th o rc h ia s is .1,2 A lb e n d a z o le  Is a  
su g g ested  a lte m a t ìv e  fo r  d o n o rc h ia s is .2
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Loỉasis
Loiasis is a n  in ĩe c tio n  vvith th e  ũ la r ia l  n e m a to d e  Loa ba 
(so m e tim es  a lso  k n ovvn  as  t h e  A ír ic a n  e y e  w o im )  w h ic h  
o ccu rs  in  a re a s  o f  C e n tra l  a n d  W est A írica . I t  is tra n s m itte d  
b y  th e  b iú n g  ta b a n id  fly  Chrysops. T h e  in le c tiv e  la rv a e  
m a tu re  to  a d u lt  w o rm s  w h ic h  m ig ra te  t h ro u g h  su b c u ta -  
n e o u s  t is s u e s  a n d  o c c a s io n a lly  t h e  s u b c o n ju n c t iv a .  
S y m p to m s in d u d e  p r u r i tu s ,  svvelling, a n d  p a in , w i th  
o ccasio n a l s u b c u ta n e o u s  svvellings, o í te n  o n  th e  a rm s  o r  
legs, th a t  a re  c h a ra c te r is t ic  o f  th e  d isease . P assage  o f a  w o rm  
th ro u g h  th e  s u b c o n ju n ạ iv a  p ro d u c e s  in te n s e  c o n ju n c tiv -  
itis. E o s in o p h ilia  m a y  b e  se v ere , e s p e d a l ly  in  v isito rs  b o m  
n o n - e n d e m ic  a re a s . O th e r  c o m p lica tio n s  i n d u đ e  re n a l

d ise a se , e n d o m y o c a rd ia l  ỉib ro sis , e n c e p h a lo p a th y , a n d  
p e r ip h e ra l  n e u ro p a th y .

D ie th y lc a rb a m ạ z in ẹ  Is u s e d  fo r  ư e a tm e n t ;1-2 i t  is  eữ e c tiv e  
a g a in s t  t h e  m ic ro B la riae , la rv a l ío rm s , a n d  a  p ro p o r t io n  of 
a d u lt  w o rm s. In  so m e  cases, t r e a tm e n t  h a s  b e e n  a s so d a te d  
w lth  a c u te  e n c e p h a lit ls , p a n ic u la r ly  in  p a tie n ts  w i th  h e a v y  
m ỉc ro íi la ra e m ỉa . ỉ t  h a s  b e e n  a s su m e d  th a t  th is  is  r e la te d  to  
b lo ck a g e  o ỉ  c a p illa r ie s  in  t h e  b r a in  a n d  m e n in g e s  a n d  ỉo r  th is  
r e a s o n  sm a ll doses  o ỉ  d ie th y lc a rb a m a z in e  a re  g iv e n  Lnitially, 
vvith a  c o rt ic o s te ro id  a n d  a n tỉh is ta m in e , g ra d u a l ly  in c re a s-  
in g  to  fuU th e r a p e u tic  d o ses  ọ v e r  se v era l d ay s. H o w e v e r  th is  
d o e s  n o t  e lim in a te  th e  r isk  o f  e n c e p h a ỉit ỉs  e n ti r e ly  a n d  th e  
ro le  o f  t h e  m ic ro tU ariae  i n  th is  sy n d ro m e  h a s  b e e n  
q u e s tio n e d . A lb e n d a z o le  m a y  b e  u s e lu l  vvhere  d ie th y l-  
c a rb a m a z in e  is  in e f fe c tiv e  o r  c a n n o t  b e  u se d , b u t  r e p e a te d  
c o u rse s  m a y  b e  n e e d e d .1 M e b e n d a z o le  h a s  a lso  b e e n  u se d .2 
S o m e c o n s ỉd e r  t h a t  iv e rm e c tin  c o u ld b e  u s e d 1’2 b u t ,  as vvith 
d ie th y lc a rb a m a z in e , th e r e  is  c o n c e m  o v e r  i ts  p o te n tia l  
n e u ro to x ic  effec ts  in  p a tie n ts  w i th  h e a v y  m ic ro Đ laraem ia ; 
th is  is a lso  a p o te n t ia l  p ro b le m  w h e r e  iv e rm e c tin  is 
d is tr ìb u te d  fo r  m ass  t r e a tm e n t  o f o n c h o c e r d a s is  (p. 148.3) 
in  a re a s  c o -e n d e m ic  fo r  b o th  d iseases.

D ie th y lc a rb a m a á n e  is a lso  u s e d  fo r p ro p h y la x is 1-2 b u t  it 
h a s  b e e n  su g g e ste d  th a t  it  s h o u ld  b e  re se rv e d  ío r  s u b je a s  a t 
h ig h  r isk  o f e x p o su re . V e a o r  c o n tro l  is reg a rd e d  as 
im p ra c tica l a n d  m e th o d s  a im e d  a t  r e d u c in g  c o n t a a  w ith  th e  
v e a o r  su c h  as iv indovv sc re e n s  a n d  p r o te d iv e  d o th in g  a re  
re c o m m e n d e d .
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lung fluke inỉections
T h e  lu n g  í lu k e  in íe c tio n  p a r a g o n i m i a s i s  is  c a u se d  by  
Paragonimus spp ., c o m m o n ly  ?. westermani. a n d  oc c u rs  in  
A sia, A ừ ica , a n d  C e n tra l  o r  S o u th  A m e ric a . T h e  d isease  is 
tra n s m it te d  b y  th e  in g e s tio n  o f  r a w  i n í e a e d  fre sh w a te r  
crabs  o r  a a y í i s h ,  o r  f ro m  d r in k in g  in ỉe c te d  w a te r .

T h e  í lu k e s  m a tu r e  in  th e  lu n g s  vvhere  t h e y  c a u se  local 
n e c ro s is , h a e m o r rh a g e , in H a m m a tìo n , a n d  h b ro sis . Sym p- 
to m s  o f  p a ra g o n im ia s is  i n d u d e  íe v e r , p a in ,  a n d  c h e s t  
c o m p la in ts , b u t  m o s t  lig h t to  m o d e ra te  in le c tio n s  a re  
a sy m p to m a tic . T h e  w o rm s  m a y  a lso  d e v e lo p  a t  o th e r  sites, 
p a rt ic u la r ly  th e  b ra in  w h e r e  th e y  c a n  c a u se  ep ilepsy , 
sy m p to m s  o f  c e re b ra l  tu m o u rs ,  o r  c e re b ra l e m b o lism , w h ic h  
m a y  b e  fata l.

T re a tm e n t  is w i th  p ra z iq u a n te l  o r  b i th io n o l1 ( th o u g h  th e  
la t te r  is  le ss  o í te n  u s e d  b e c a u s e  o í  m o re  í r e q u e n t  ad v e rse  
e íle c ts ) . T ric la b en d a z o Ie  is c o n s id e re d  e ííe c tiv e  a n d  vvell 
to le r a te d .1-2 C o rtic o s te ro id s  s h o u ld  b e  g iv e n  w i th  p raz i- 
q u a n te l  ỉo r  c e re b ra l  p a ra g o n im ia s is .

1. Abramowicz M, ed. Drugs for parasừừ inỷeaions. 3rd ed. Nevv Rocheỉle 
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http://wmv.who.úic/seỉectioDjnediánes/Ust/WMF2008.pdí (accesscd 
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LymphaHc tilariasis
L y m p h a tic  Q lariasis1 i ỉ  a  p a ra s itic  d isease  c a u se d  b y  C larial 
n e m a to d e s .  T h e  th re e  s p e d e s  o f ỉila r ia e  t h a t  c a u se  
ly m p h a t ic  h la r ía s is  a re  Wuchereria bancrofti (b a n c ro ừ ia n  
h lar ias is ), Brugia malayi, a n d  B. timorì (b ru g ia n  lila riasis, a lso  
k n o w n  as  M a la y a n  a n d  T ũ n o r ia n  ũ la r ia s is  resp e c tiv e ly ) . 
A d u lt  w o rm s  p r o d u c e  la rv a e  (m ic ro h la ria e )  vvhich  e n te r  th e  
p e r ip h e ra l  b lo o d su e a ra  a n d  th ro u g h  m o sq u i to  v ecto rs  
in íe c tiv e  la rv a e  m a y  b e  tra n s m it te d  f ro m  p e rs o n  to  p e rso n . 
T h e  la rv a e  m ig ra te  h o m  th e  sk in  to  th e  Iy m p h a tic  System  
w h e r e  t h e y  m a tu r e  in to  a d u lt  w o rm s  th a t  m a y  live ío r  
se v era l y e a rs . D e v e lo p m e n t o f  ly m p h a t ic  tìla ria s is  req u ire s  
m u ltip le  b ite s  b o m  i n íe a e d  m o sq u ito e s  o v e r  a  p ro lo n g e d  
p e r io d  o f Time ( m o n th s  to  y e a rs ) ;  c o n s e q u e n tly ,  p e o p le  
liv in g  in  e n d e m ic  a re a s  a re  a t  g re a te s t  risk  o f d e v e lo p in g  th e  
d isease .

F ila r ia l in fe c tio n  is  u s u a lly  c o n t r a a e d  in  c h ild h o o d  a n d  
m o st in fe c tio n s  a re  in it ia l ly  a sy m p to m a tic , a l th o u g h  n e a rly  
a ll th o se  in íe c te d  w ill h a v e  so m e  d e g re e  o f  s u b d in ic a l  
ly m p h a tic  a n d  k id n e y  d a m a g e . I n íe c tio n  m a y  r e m a in  o ccu lt 
o r  s p e d e s -  a n d  b o d y -s i te -d e p e n d e n t  s y m p to m s  m a y  fo llow .
• A c u te  in lla m m a to ry  re a c tio n s  to  im m a tu r e  a n d  d e a d  o r  

d y in g  a d u l t  w o rm s  in  th e  ly m p h a t ic  System  a re  re fe r re d  
to  a s  admolymphangitis. a n d  a re  c h a ra c te r ise d  b y  ep iso d ic  
a tta c k s  o f  íe v e r , m a la ise , a n d  in ỉla m m a tio n  o f th e  
in g u in a l  ly m p h  n o d e s , te s tis , a n d  s p e rm a tic  cord , a n d  
ío ca l ly m p h o e d e m a . T h ese  a c u te  ep iso d e s  u s u a lly  reso lv e  
s p o n tã n e o u s ly  a í te r  a b o u t  a  w e e k , b u t  c a n  r e c u r  se v era l 
t im e s  a y e a r.

•  Chronic Ịìlariasií m a y  d e v e lo p  10 to  15 y e a rs  a f te r  in itia l 
s y m p to m s  a n d  re s u lts  b o m  r e c u r r e n t  in O a m m a tìo n  w ith  
s u b s e q u e n t  d a m a g e  to  t h e  ly m p h a t ic  System , lea d in g  to  
im p a ire d  Iy m p h  d ra in a g e  a n d  ly m p h o e d e m a . M a n iíe s ta -  
t io n s  i n d u d e  m ild  to  m ass iv e  e n la r g e m e n t  o f  th e  legs, 
a rm s , b rea s ts , o r  g e n ita ỉs  ( te s tic u la r  h y d ro c e le  o r  sw e llin g  
oi t h e  v u lv a ) , c h y lu r ia , a n d  e le p h a n t ia s is  (grossly  
s w o lle n  lỉm b s  w i th  th ic k e n e d , h a rd ,  ro u g h , a n d  íis su re d

All cross-reíerences reíer to entries in Volume A
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s k in ) . L y ra p h an g itis  m a y  re s u l t  f ro m  s e c o n d a ry  b a a e r i a ỉ  
ỉn íe c tio n s .

* Occult Ịiỉarìasừ re íe rs  to  H larial m íe c tio n  i n  w h ic h  
m ic ro Đ lariae  a re  n o t  d e te c te d  in  th e  p e r ip h e ra l  b lo o d  b u t  
m a y  b e  f o u n d  in  o th e r  b o d y  G uids a n d  tis su e s . I t  is  r a re  
a n d  is t h o u g h t  to  r e s u lt  b o m  a  h y p e rs e n s it iv ity  re a c tio n  
to  {Uarial a n tig e n s .  C lin ica ỉ m a n i íe s ta t io n s  i n d u d e  
ư o p ic a l  p u lm o n a r y  e o s in o p h i lia ,  g lo m e r u lo p a th ie s ,  
e n d o m y o c a rd ia l  Gbrosis, G larial a r th r it is ,  a n d  h la r ia l  
g r a n u lo m a s  in  th e  b reas t.

T h e r e  is n o  e n ti r e ly  s a d s ía a o ry  t r e a t m e n t  fo r  in d iv id u a ls  
w i th  ly m p h a tic  Ẽ lariasis. C u r r e n t  t r e a tm e n ts  a re  e ffec tive  
a g a in s t  m ic ro U lariae , a n d  th u s  p r e v e n t  d ise a se  t ra n sm is s io n , 
b u t  h a v e  lit tle  o r  n o  effec t o n  th e  a d u l t  w o rm s  a n d  d o  n o t  
h a l t  th e  p ro g re s s io n  o f sy m p to m s  o n c e  th e  d ise a se  h a s  
d e v e lo p e d .

D ie th y lc a rb a m asã n e  re m o v e s  ú r c u la t in g  m ic ro ũ la r ia e  
a n d  is p a rtia lly  e£fective a g a in s t  t h e  a d u lt  w o r m  a n d  is 
c o n s id e re d  th e  ơ e a tm e n t  o f  c h o ic e . 2 T r e a tm e n t  m a y  trig g e r  
a c u te  ly m p h a n g itis , a n d  d ie th y lc a tb a m a z in e  s h o u ld  n o t  b e  
g iv e n  d u r in g  a n  a c u te  e p iso d e  as  it  m a y  c a u se  h i r t h e r  w o rm  
d e a th  a n d  th u s  e x a c e rb a te  th e  in ila in m a to r y  re sp o n se .

Iv e rm e c tin  is  o n ly  a c tiv e  a g a in s t  m ic ro h la r ia e  a n d  is 
m a in ly  u se d  in  a re a s  a lso  e n d e m ic  fo r  o n c h o c e ró a s is  o r  
lo ias is .

A lb e n d a zo le  p lu s  e i th e r  o f th e s e  tw o  d ru g s  is c o n s id e re d  
to  in c re a se  t h e ứ  eíE cacy  a n d  su  c h  c o m b in a tio n ỉ  a re  
r e c o m m e n d e đ  fo r  m ass  ơ ẽ a tm e n t  p ro g ra m m e s .3 H o w e v e r, 
sy s te m a tic  r e v ie w s  o f  r a n d o m ise d  s tu d ie s 4,5 í o u n d  in su ffi-  
d e n t  e v id e n c e  to  e i th e r  c o n h rm  o r  re je c t  t h e  o b s e rv a tio n  
t h a t  a lb e n d a z o le  vvith d le th y lc a rb a m a z in e  o r  iv e rm e c t in  is 
m o re  effec tive  t h a n  e ith e r  d ru g  g iv e n  a lo n e .

S e c o n d a ry  in íe c tio n s  w ith  b a a e r i a  a n d  tu n g i  o c c u r  in  
p o o r ly  v a scu la rise d  tissues a n d  th e r e ío r e  r ig o ro u s  h y g ie n e , 
s k in  ca re , p h y s io th e ra p y , a n d  o th e r  m e a s u re s  to  p ro m o te  
ly m p h  f!ow  in  t h e  a ffec ted  a re a s  a re  re c o m m e n d e d ;  in  so m e  
c a ses  a n tim ic ro b ia ls  a re  n e e d e d . L a rg e  h y d ro c e le s  a n d  
sc ro ta l e le p h a n tia s is  a re  g e n e ra lly  n o t  re v e r s ib le  w ith  d ru g  
th e r a p y  a n d  u s u a lly  re q u ire  su rg ic a l in te r v e n t io n  a f te r  a  
ữ e a tm e n t  c o u rse  w ith  d ie th y lc a rb a m a z in e .

T ro p ica l p u lm o n a r y  e o sũ io p h ilia  r e s p o n d s  t o  a  3 -w e e k  
c o u rs e  o f d ie th y lc a r b a m a ã n e  b u t  p a tie n ts  m a y  re la p se  a n d  
r e q u ữ e  r e - t re a tm e n t.  F ilaria l a r th r it is  r e s p o n d s  rap id ly  to  
ơ e a tm e n t  w i th  d ie th y lc a rb a m a ã n e .

F ỉ la r ia  h a v e  b e e n  sh o v v n  to  c o n ta i n  Wolbachia 
e n đ o b a c t e r i a  w h ỉc h  a re  e s se n tia l toi la rv a l d e v e lo p m e n t  
a n d  a d u lt  w o rm  íer tility  a n d  v iab ility . T h is  sy m b io tic  
d e p e n d e n c y  h a s  p ro v id e d  a  n e w  a p p ro a c h  in  t h e  t r e a tm e n t  
o f  h larias is . I n  p a tie n ts  in íe c te d  w í th  w. bancroỊti o ra l 
d o x y c y d in e  ío r  4 , 6 , o r, 8  w e e k s  h a s  re s u l te d  i n  a  re d u c t io n  
in  a d u l t  vvorm s a n d  p ro lo n g e d  re d u c t io n  in  m ic ro li la r -  
a e m ỉa , 1-4 w h ile  a  3 -w e e k  c o u rse  o f  o ra l  d o x y c y d in e  
fo llo w e d  b y  a s in g le  dose  o f iv e rm e c t in  p lu s  a lb e n d a z o le  4  
moaths a l t e r  t h e  s ta r t  oỉ t re a tm e n t,  w a s  ỉ o u n d  to  b e  m o re  
e íỉe c tiv e  in  i n d u d n g  lo n g - te rm  d e a r a n c e  o f  m ic ro íi la r ia e  
t h a n  S tan d ard  t re a tm e n t  w i th  iv e rm e c tm  p lu s  a lb e n d a z o le , 
b u t  w a s  in s u f f id e n t  to  k ill a d u lt  vvorm s .7  I n  p a tỉe n ts  in le c te d  
vvith  B. malayi a  6 -w e e k  c o u rse  o f o ra l  d o x y c y d in e ,  e i th e r  
a lo n e  o r  ỉollovved b y  a  sin g le  d o se  o f  d ie th y lc a ib a m a z in e  
p lu s  a lb e n d a z o Ie  4  m o n th s  la te r, s ig n i& can tly  re d u c e d  
Wolbachia lev e ls  a n d  led  to  a  d e c re a se  i n  m ic ro fi la ra e m ia  
t h a t  w as s u s ta in e d  fo r  a t  le a s t  1  y e a r  a f te r  t ie a tm e n t.*  
D o x y c y d in e  m a y  a lso  p r e v e n t  o r  a m e lio ra te  s e r io u s  a d v e rse  
e ữ e c ts  to  S tan d ard  an tif ila ria l t te a tm e n t .7-’

I n  c o m m u n itịe s  w h e re  Iy m p h a tic  ũ ỉa r ia s is  is e n d e m ic  
m a s s  t r e a t m e n t  o f th e  e n tì r ẹ  c o m m u n ity  is t h e  b asis  o f  th e  
G lo b a l P ro g ra m m e  to  E lim in a te  L y m p h a tic  F ila i ia s is .3 T h e  
p r im a ry  goal is to  e lim in a te  m ic ro & larìae  h o m  th e  b lo o d  of 
i n í e a e d  in d iv id u a ls  th e re b y  in te r ru p t in g  t ra n sm is s io n . T h e  
p r o g ra m m e  re c o m m e n d s  a  s in g le  d o s e  o f  2  d ru g s  
(a lb e n d a z o le  p lu s  e i th e r  d ie th y lc a rb a m a z in e  o r  iv e rm e c tin )  
g iv e n  o n c e -y e a r ly  £or 4  to  6  y e a rs .3-4 A lb e n d a zo le  p lu s  
i v e r m e a in  is u s e d  in  a re a s  vvhere  o n c h o c e r d a s is  o r  lo iasis 
a re  a lso  e n d e m ic . P re g n a n t w o m e n , la c ta tin g  w o m e n  in  th e  
f irs t w e e k  a í te r  b in h ,  c h ỉld re n  u n d e r  9 0  c m  in  h e ig h t  (o r 
vveighing  less t h a n  a b o u t 15 kg ), a n d  th e  se v e re ly  ill a re  
e x d u d e d  fro m  m ass  t r e a tm e n t  p ro g ra m m e s  in  a re a s  w h e r e  
iv e rm e c t in  a n d  a lb e n d a z o le  a re  u se d . I n  a re a s  w h e r e  
d ie th y lc a rb a m a z in e  a n d  a lb e n d a z o le  a re  u s e d , p r e g n a n t  
w o m e n ,  c h ild re n  u n d e r  2  y e a rs  o f  ag e , a n d  th e  se v e re ly  ill 
a r e  e x e lu d e d . 9 A n  a l te m a t iv e  a p p ro a c h  is  t h e  u s e  oi 
d ie th y lc a rb a m a z in e -m e d ic a te d  sa lt ío r  6  to  1 2  m o n th s  
th r o u g h o u t  t h e  c o m m u n ity  a t  risk .

O n g o in g  v e c t o r  c o n t r o l  s h o u ld  b e  c a rr ie d  o u t  b e lo re  o r  
d u r in g  p e a k  ư a n s m is s io n  se a so n , in  o r d e r  to  c o n so lid a te  t h e  
e ííe c ts  o f m ass  c h e m o th e ra p y . P e o p le  liv in g  i n  o r  v isitin g  
e n d e m ic  a re a s  a re  a d v ise d  to  s le e p  u n d e r  a  m o s q u i to  n e t  a n d  
u s e  m o sq u ito  r e p e l le n t  o n  e x p o s e d  s k in  b e tw e e n  d u s k  a n d  
d a w n .
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Akinsonella inỉeđions
In ỉe c tio n s  w i th  th e  h la r ia l  n e m a to d e s  M ansorưlla perstans, A i 
ozzardi, a n d  Af. streptocerca a re  g e n e ra lly  a s y m p to m a tic  b u t  
sy m p to m s  i n d u d in g  m a la ise , íev e r , j o in t  p a in ,  a n d  
m e n in g e a í sy m p to m s  h a v e  b e e n  d escrib ed . ỉn íe c t ìo n  is 
tra n s m it te d  b y  b itin g  m id g e s  a n d  ílies.

T r e a t m e n t  v a ries  a c co rd in g  to  th e  in ỉe c tin g  s p e d e s .  A  
s in g le  o ra l d o se  o f  iv e rm e c t in  h a s  b e e n  s u g g e s te đ  fo r  M. 
ozzardi in ỉe c tio n s ; d ie th y lc a r b a m a á n e  is  in e f fe c tiv e . 1 Aí. 
streptocerca in ỉe c tio n s  m a y  b e  ư e a te d  w i th  d ie th y lc a rb a m -  
a z in e  o r  iv e rm e c tin ;  d ie th y lc a r b a m a á n e  is  a c tiv e  a g a ỉn s t  t h e  
a d u lt  w o rm s  a n d  m icroĐ lariae , w h ile  iv e rm e c t in  is  o n ly  
e ííe c tìv e  a g a in s t  m ic ro S la r ia e . 1 A l th o u g h  d ie th y lc a rb a m -  
a z in e  is g e n e rạ lly  re c o m m e n d e d  as  a  f ir s t- lin e  d ru g  fo r  t h e  
t t e a tm e n t  o ! AI. pen tans  in ỉe c tìo n , th is  i n f e d io n  is g e n e ra lly  
c o n s id e re d  to  b e  re la tiv e ly  r e ử a a o r y  to  t te a tm e n t  w i th  
c o n v e n tio n a l  a n tì ỉ ila r ia l  d ru g s  a n d  m u ltip le  t r e a tm e n ts  a re  
n e e d e d  to  e l im in a te  t h e  i n l e d i o n .2 I v e r m e c t in  a n d  
m e b e n d a z o le  h a v e  a lso  b e e n  ío u n d  to  b e  in e ừ e c tiv e  fo r  Aí. 
perstans.1 A  c o m b in a tio n  o f m e b e n d a z o le  p lu s  đ ie th y l-  
c a rb a m a z in e  vvas r e p o r te d  to  b e  m o re  e ỉle c tiv e  t h a n  e a c h  
d ru g  g iv e n  a lo n e .2 T ta b en d a z o le  h a s  b e e n  tr ie d  b u t  w a s  
í o u n d  to  b e  less e ffec tiv e  t h a n  e ith e r  m e b e n d a z o le  o r  
d ie th y lc a rb a m a z in e .2

F ila r ia  h a v e  b e e n  sh o v v n  to  c o n ta i n  v /o lb a ch ia  
e n d o b a c t e r ỉ a ,  vvhich a re  e sse n tìa l  for la rv a l  d e v e lo p m e n t  
a n d  a d u ỉt  vvorm  íe r t il ity  a n d  v iab ility . T h is  sy m b io tic  
d e p e n d e n c y  h a s  p ro v id e d  a nevv a p p ro a c h  in  t h e  ư e a tm e n t  
o í  lĩla ríasis . I n  p a tie n ts  i n ie r te d  vyith M. perstans, d a ỉly  o ra l  
d o x y c y d in e  fo r  6  vveeks re s u lte d  in  s ig n iă c a n t r e d u c t io n s  in  
m ic ro ũ la ra e m ia  a t  12 m o n th s  a n d  c o n tin u e d  s u p p re s s io n  3 6  
m o n th s  a f te r  ư e a tm e n t . 3
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Metagonimiasis
See u n d e r  In te s tin a l  F lu k e  In íe c tio n s , p . 146 .2 .

Nanophyetiasis
S ee u n d e r  In te s tỉn a i  F lu k e  In íe c tio n s , p . 146 .2 .

Necatoríasis
F o r  in íe c tio n s  c a u se d  b y  Necator amerícanus se e  u n d e r  
H ookvvorm  In íe c tio n s , p .  146.1.

Onchocerciasis
O n c h o c e rc ia s is  (riv e r  b lin d n e ss )  is a  p a ra s itic  d ise a se  c a u se d  
b y  in le c tio n  w ith  th e  R laríal n e m a to d e  Onchocerca voỉvulus.11 
It is  e n d e m ic  in  Iarge  a re a s  o ỉ  W est a n d  C e n tra l  A írìcã, a re a s  
o í  L a tin  A m erica , a n d  Y em en . I t  is p a rt ic u la r ly  p r e v a le n t  
n e a r  fas t flo w in g  riv e rs, th e  b re e d in g  g ro u n d  o f th e  b la c k íly  
w h ic h  is th e  v e c to r  o f  th e  p a ra s ite . A fter in fe c tlo n , th e  la rv a e  
m a tu r e  in to  a d u lt  w o rm s  in  G brous n o d u le s , u s u a lly  in  th e  
s u b c u ta n e o u s  t issu e . T h e  a d u lt  ỉem a le  w o rm s  re le a se  la rg e  
n u m b e r s  o f  m ic ro G lariae  vvhich m ig ra te  h o m  th e  n o d u le s  
ỉn to  o th e r  tis su e s , m o s t n o ta b ly  th e  sk in  a n d  th e  ey e s . D e a th  
o f m ic ro n ia r ia e  in  th e  e y e s  c a u se s  se v ere  in H a m m a tio n  a n d  
sc a r r ỉn g  th a t  m a y  le a d  to  le s io n s  in  th e  e y e s  a n d  im p a ire d  
V ision. T h e re  is so m e  e v id e n c e  th a t  a n tig e n s  r e le a se d  h o m  
sy m b io tlc  W aữachia  b a c te r ia  w ith in  t h e  m lc ro H lariae  a lso  
p la y  a  ro le . * '5 R e p e a te d  in íe c tìo n  o v e r  s e v e ra l  y ẽ a rs  m a y  
r e s u l t  in  irre v e rs ib le  b lin d n e ss . In  t h e  s k in  t h e  d y ỉn g  
m ic ro H lariae  trig g e r  a  s u b c u ta n e o u s  ìn H a m m a to ry  re s p o n s e  
t h a t  c a u se s  in te n s e  itc h in g . O v e r  tim e  th e  sk in  b e c o m e s  
sw o lle n  a n d  th ic k e n e d  ( lizard  sk in )  a n d  m a y  lo se  so m e  o f  its  
e la s t ìđ ty  a n d  p ig m e n t ( le o p a rd  sk in ).

O n c h o c e rd a s is  is  c o n tto l le d  e ith e r  b y  t re a tin g  th e  
in le c te d  p a tie n t ,  th e r e b y  r e d u d n g  th e  t ra n s m is s io n  o í  t h e  
in fe c tio n  h o m  th e  h u m a n  h o s t  to  t h e  v e c to r , o r  b y  
in te r ru p t in g  th e  t ta n s m is s io n  h o m  v e a o r  to  h u m a n .  T h e  
d ru g  o f  c h o ic e  fo r  t h e  t r e a t m e n t  o f  o n c h o c e r d a s is  is

iv e rm e c tin .4'7 A  sing le  o ra l  do se  o f  iv e rm e c tin  rap id ly  
e lim in a te s  m icroĐ lariae  h o m  th e  sk in  a n d  m o re  g rad u a lỉy  
e lim ỉn a té s  th e m  h o m  th e  c o m e a  a n d  a n te r io r  c h a m b e r  of 
t h e  e y e .4 I t  h a s  lit tle  e ữ e c t  o n  th e  a d u ỉt  vvorm s a lth o u g h  it 
sup p resses  re le a se  o f m ic ro G lariae  ỉo r  se v era l c y d e s . 
Iv e rm ec tin  th e re ío re  o n ly  c o n h o ls  t h e  d isease ; i t  d o e s  n o t  
c u re  o r  e ia d ic a te  it. C o n ư o l  o ỉ  t h e  d ise a se  in  e n d e m ic  ạreas  
re lie s  u p o n  th e  u s e  of iv e rm e c tin  e v e ry  12 m o n th s  in  A írica 
( a n d  every  6  m o n th s  in  C e n tra l  a n d  S o u th  A m erica )' a n d  
th is  m ay  b e  c o m b in e d  w ith  v e a o r  c o n tro l  (se e  b e lo w ). 
B ec a u se  th e  a d u lt  vvorm s liv e  fo r a b o u t  15 y e a rs , t te a tm e n t  
w ill n e e d  to  b e  c o n tin u e d  fo r m a n y  y e a is . Iv e rm e c tin  is 
d o n a te d  by Merck th ro u g h  th e  M e c tiz a n  E x p e rt C o m ih itte e  
(M E C ) for h u m a n  u se  in  community-wìdc num treatment 
programmes in  a ll c o u n tr ie s  in  w h ic h  o n c h o c e rd a s is  is 
e n d e m ic  w h e re  i t  is g iv e n  to  a ll b u t  p r e g n a n t  vvom en, 
b rea s t-íe ed in g  m o th e rs  o f  re c e n tly  b o m  bab ies , c h ild ren  
vveighing less t h a n  1 5 k g  (e q u iv a le n t  to  a b o u t  9 0  cm  in  
h e ig h t) , a n d  th o se  u n a b le  to  w a lk  o r  o th e n v ise ’ se riously  
ffl.M  For { u rth e r  d e ta ils , see  u n d e r  Iv e rm e c tin , p . 157.1. 
In cre a s in g  th e  h e q u e n c y  o í  th e  S ta n d ard  doses  o f ìv e rm e c tin  
to  e v ery  3 m o n th ỉ  a p p e a rs  to  in c re a se  eỉG cacy co m p a re d  
w i th  a rrnual ư e a tm e n ts . 10 E v id e n ce  h o m  G h a n a  suggests 
t h a t  iv e n n e c t in - re s is ta n t  p o p u la t ío n s  o f p a ra s ỉte s  a re  
em erg ừ ig  a n d  th a t  its  a b il i ty  to  su p p re s s  sỊd n  m icroG ỉariae  
re p o p u la tio n  is  r e d u c e d  o v e r  d m e  in  so m e  c o m m u n itíe s . 11

I n  areas w h e r e  o n c h o c e rd a s is  a n d  lo iasis a re  co -e n d e ư ú c , 
c a re  sh o u ld  b e  ta k e n  b e c a u s e  iv e n n e c t in  m a y  c á u se  serìous 
a d v e rse  e ỉỉec ts, i n d u d in g  e n c e p h a lo p a th y ;  in  so m e  p a tíe n ts  
w i th  h ig h  Loa ba m ic ro h la ra e m ia s  (see  I n d d e n c e  o ỉ  A d v erse  
E h e c ts , u n d e r  Iv e rm e c tin , p . 15 8 .1 ). T h e  M e c tizá n  B xpert 
C o m m itte e  a n d  th e  T e c h n ic a l C o n su lta tiv e  C o m m itte e 12 

h a v e  im p ỉe m e n te d  re c o m m e n d a ú o n s  fo r  iv e rm e c tin  m ass 
ư e a tm e n t  p ro g ra m m e s  o f  o n c h o c erd a s iS ' in  ạ re a s  co- 
e n d e m ic  fo r lo iasis.

B efore th e  in tro d u c tio n  o f iv e rm e c tin  in  1988 , d ie th y l- 
ca rb a m az in e  w a s  th e  u s u a l  t r e a tm e n t  fo r  o n c h o c e rd a s is , 
b u t  i t  is n o  lo n g e r  re c o m m e n d e d  b y  VVHO.4 T h e  m ạịo r  
lim ita tio n s  to  its  u se  a re  t h e  se v e re  a llerg ic  re a c tio n  (th e  
M azzo ttì re a c tio n )  a s s o d a te d  w ith  its  m ÌCTOẼlarìddal ac tion , 
a g g ra  v a tío n  o ỉ  e x is tin g  o c u ỉa r  le s io n s  o r  p r e d p i ta t io n  o ỉ  n e w  
o n e s , a n d  th e  n e e d  to  g iv e  re p e a te d  co u rse s  o ỉ  ữ e a tm e n t  for 
c o n tin u e d  su p p re ss io n  o f  th e  d ise a se .4 S u ra m in  h a s  also 
b e e n  used  in  th e  t r e a tm e n t  o f o n c h o c e rd a s is  a n d  is eữ ec tive  
a g a in s t  a d u lt  vvorm s .4 H ovvever, its  u s e  is re s tr ic te d  b e cau se  
o ỉ  its  to x id ty . ' M o x id e c tm  is a n  a n th e ỉm in tic  u se d  in  
v e te r in a ry  m e d id n ê  a n d  is c u rre n tly  b e in g  e v a lu a te d  for 
h u m a n  u se .1 1 3  A m o c a rá n e  h a s  a lso  b e e n  e v a lu a te d  in  
o n c h o c e rd a s is . 4

R ecen tly  i t  h a s  b e e n  s h o w n  th a t  a d u lt  w o n n s  c o n ta in  
Wolbadúa e n d o b a c t e r i a ,w h i c h  a re  e s se n tìa l fo r  a d u lt  
w o rm  fertility  a n d  v iab ility . T his sy m b io tic  d e p e n d e n c y  o n  
Vỉolbadùa h as  p ro v id e d  a  n e w  a p p ro a c h  in  th e  h e a tm e n t  of 
o n c h o c erd a s is . T re a tm e n t  w i th  o ra l  d o x y c y d in e  d a ily  fo r 6  

vveeks h as  b e e n  s h o w n  to  s te rilise  a d u lt  v ro rm s ío r  th e  4 - 
m o n th  s tu d y  p e rio d . 14 W h e n  g iv e n  w i th  a  s in g le  dose o f 
iv e rm ec tin , e m b ry o g e n e s iỉ  is in te r ru p te d  ỈOĨ a t  ỉe a s t 18 
m o n th s . 15 T h e  lo n g  d o x y c y d in e  t r e a tm e n t  r e g im e n  is n o t  
su ita b le  for m ass  t r e a tm e n t  p ro g ra m m e s , b u t  i t  m a y  b e  u se d  
w i th  iv e n n e c tin  fo r t r e a tm e n t  o f  p a tie n ts  w h o  p e rm a n e n tly  
le a v e  a n  e n d e m ic  a re a .

In  n o n -e n d e m ic  a re a s  iv e rm e c t in  m a y  b e  g iv e n  e v e ry  3 
to  6  m o n th s  d e p e n d in g  o n  th e  r e c u r re n c e  o f sy m p to m s o r  
p rese n c e  of miCTofilariae.

V e c to r  c o n t r o l  tv ith  la rv id d e s ,  c o n tin u e d  fo r  th e  life  
s p a n  of a n  a d u lt  w o rm , is  u se d  to  i n te r r u p t th e  ư a n sm is s io n  
o f in te c tio n  a n d  w as t h e  m a in  s tra te g y  fo r o n c h o c e rd a s is  
c o n tro l  b e ío re  t h e  in tro đ u c tio n  o f  iv e rm e c tin . H ow ev er, 
d e sp ite  in itia l success fly  re - in v a s io n  b e c am e  a p ro b le m , as 
th e  Hight ra n g e  o f  th e  v e a o r  w a s  lo n g e r  t h a n  e x p e c te d . 16
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Opistborchiasis
S ee u n d e r  L iv e rH u k e  I n íe c tio n s ,  p . 146 .2 .

Paragonimiasis
See u n d e r  L u n g  F lu k e  I n íe c tio n s ,  p . 146.3.

Schistosomiasis
S ch isto so m iasis  (b ilh a rá a s is )  is a  p a ra s itic  in fe n io n  c a u se d  
b y  Schừtosoma spp ., la rg e ly  s. mamoni, s. japonicum, a n d  s. 
hacmatobium, a n d  to~a le s s e r  e x te rn  s. intercaìatum a n d  5. 
mekongi. T h e  d ise a se  is s e e n  m a in ly  in  A írica , Asia, S o u th  
A m erica , a n d  th e  C a r ib b e a n , vvhere it is a h a z a rd  to  
i n d iv id u a ls  e x p o s e d  to  ỉ r e s h  w a te r  c o n ta in in g  th e  
i n te n n e d ia te  h o s t, i n í e a e d  íre sh v v a te r  snails .

F re e -sw ữ n m in g  c e rc a r ia e  a re  r e le a se d  íro m  th e  snail a n d  
p e n e t ia te  h u m a n  s k in  c a u s in g  a p ru r i t ic  p a p u la r  ra sh  Ú1 

se n s i tũ e d  in d iv id u a ls  (s tv im m e ris  itc h ) . P a rasite s  m a tu re  in  
th e  lu n g s  a n d  l iv e r  v v ith in  a b o u t  6  sveeks, t h e n  m ỉg ra te  to  
t h e  b lo o d  vesse ls, th e  b la d d e r , o r  in te s tin e s . M a tu re  ỉem a le  
w o n n s  p ro d u c e  eggs w h ic h  a re  e x c re te d  in  u r in e  o r  stools, 
o r  b e c o m e  lo d g ed  in  tis su e s , a n d  in u n u n o lo g ic a l  re a c tio n  to  
th e s e  eggs resu lts  in  d ise a se . T h e  a c u te  re a c tio n  to  egg 
d e p o s it io n  h a s  b e e n  t e n n e d  K a ta y a m a  íev er, a  se lí-lim itin g  
b u t  so m e tú n e s  ía ta l  i lln e ss  re s e m b lin g  s e ru m  sickness a n d  
m o s t  h e q u e n t ly  s e e n  in  s. ịaponiam  m íe c tio n . T h e  ch ro n ic  
p h a s e  o ỉ  in íe c tio n  is  o f te n  a s y m p to m a tìc  fo r  m a n y  years, b u t  
u su a lly  r e s u l ts  in  g r a n u lo m a  lo rm a tío n  a n d  hb rosis  in  
t is s u e ỉ  w h e r e  èggs a re  d e p o s ite d , s u  c h  as th e  liver, lungs, 
in te s tin e s , o r  u r in a r y  t ra c t,  th e  s ite  d e p e n d in g  o n .i th e  
in íe c tin g  s p e d e s .  ^

P ra r iq u a n te l  is u se d  fo r  th e  t r e a t m e n t  o í  c h ro n ic  
sch is to so m ia s is 1"5 a n d  is e ííe c tiv e  a g a in s t  a ll s p e d e s  o f 
sc h is to so m es. M e tr i ío n a te  a n d  o x a m n iq u in e  h a v e  b e e n  
u se d  as  a lte m a t ìv e s  a g a in s t  s. haematobium*-2 a n d  5. 
mansani*-3’4 re sp e c tiv e ly . T h e  a tte m is in in s  h a v e  b e e n  ỉo u n d  
to  b e  e ffec tive  a g a in s t ũ n m a tu r e  sch is to so m e s  in  lab o ra to ry  
s tu d ie s 2 a n d  a r te m is in in  d e riv a tiv e s  u se d  a lo n e  o r  w ith  
p r a ã q u a n te l  a re  u n d e r  in v e s t ig a t io n  fo r  s. mansoni,6-7 s. 
haemtttobium* a n d  s. ìaponica9 in íe c tio n s .  H o w ev er, resu lts  
fro m  th e se  s tu d ie s  a re  v a r ia b le  a n d  a  sy s te m atic ie v ie v v 2 o n  
t h e  u s e  o f d ru g s  to  ư e a t  s. haematobium ỉo u n d  th a t  e v id en ce  
o f  b e n e h t  ■vvith a n e m is in in s  vvas in c o n d u s iv e .  M e& oqu ine  
p lu s  a r te s u n a te ,  g iv e n  o ra lly  o n c e  d a ily  fo r 3 days, vvas 
ỉo u n d  to  b e  eH ective  a g a in s t  s. haematobium in lc c tio n  in  
ch ild ren ; h ig h  c u re  r a te s  a n d  e g g  r e d u c t io n  ra te s  w e re  also  
se e n  in  th o se  c o in íe c te d  vvith  s. mansoni.10

M a ss  t r e a t m e n t  p ro g ra m m e s  m a y  b e  n ecessa ry  in  
e n d e m ic  a re a s  to  r e d u c e  th e  o v e ra ll b u r d e n  o f  disease . W H O  
r e c o m m e n d s "  th e  u se  o f  p r a r iq u a n te l  ta rg e te d  a t  schoo l- 
a g e  c h ild re n , a d u lts  c o n s id e re d  to  b e  a t  risk  ( in d u d in g  
p re g n a n t  a n d  la c ta tin g  w o m e n  o r  th o s e  e n g a g e d  in  h ig h -r isk  
o c c u p a d o n s  in v o lv in g  c o n ta c t  w i th  in íe s te d  vvater), a n d  
e n ti r e  c o m m u n ỉtíe s  liv in g  in  e n d e m ic  a reas . C h ild re n  less 
t h a n  4  y e a rs  of a g e  o r  9 4  c m  in  h e ig h t  a re  e x d u d e d  h o m  
su c h  m ass  t r e a tm e n t  p ro g ra m m e s . T h e  h e q u e n c y  o f 
in te r v e n t io n  s h o u ld  b e  d e te r m in e d  b y  th e  p re v a le n c e  of 
in ĩe c tỉo n  o r  o f  v isib le  h a e m a tu r ia  ( fo r  s. haematobium on ly ) 
a m o n g  sc h o o l-a g e  c h ild re n .

N ĩd o sax n id e  is u s e d  as  a  m o ỉ ỉu s d d d e  ỉo r  th e  tT eatm en t o i 
w a te r  in  sch is to so m ias is  c o n ơ o l  p ro g ra m m e s . C o p p er 
su lỉa te  o r  s o d iu m  p e n ta c h lo ro p h e n a te  h a v e  a lso  b e e n  u se d  
b u t  to  a  le s se r  e x tẽ n t.
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and programme marutỊtn. Geneva: WHO, 2006. Aỉso avaỉỉable at: h ttp:// 
w hqlỉbdocw ho.ỉnt/publỉcatỉons/2006/9241547I03.eng.pdf (accessed
09/09/09)

Strongyfoidiasis
S tro n g y lo id ia s is 1-2 is  a n  in íe c tio n  o f th e  sm a ll in te s tin e  
c a u se d  b y  Strongyloides stĩrcoralừ, knovvn as  th read v v o rm  in  
th e  U S A . I t  g e n e ra l ly  o c c u rs  in  t h e  ư o p ic s  a n d  su b tro p ics  
a n d  c a n  a lso  o c c u r  in  so m e  a re a s  o f  S o u th  a n d  E ast E u ro p e , 
J a p a n , a n d  th e  U SA . In le c tiv e  la rv a e  p e n e tr a te  th e  sk in , 
m ig ra te  to  t h e  lu n g s ,  m o v e  u p  th e  b ro n c h ia l  tre e  to  b e  
sw ă llo w ed , a n d  S n a lly  p e n e ư a te  th e  m u co sa  o ỉ  th e  sm all 
in te s tin e  w h e r e  th e y  m a tu r e .  Eggs a re  d e p o s ite d  a b o u t  2 8  
day s a i te r  in itia l in íe c tio n . T h e se  h a tc h  b e ío re  lea v in g  th e  
g a s t r o in te s t in a l  t r a a ,  a n d  c a n  c a u se  a u to in ỉe c t io n ,  
p a rt ic u la r ly  in  im m u n o c o m p ro m is e d  p a tie n ts .  L a rv ae  
re a c h in g  th e  soU c a n  e ith e r  m a tu r e  in to  free -liv ln g  a d u lts  
o r  r e m a in  in  a n  in íe c tiv e  la rv a l stage .

l n íe a io n  m a y  b e  a sy m p to m a tic , b u t  c o m m o n ly  p a tie n ts  
h a v e  sy m p to m s  r e la t in g  to  th e  s tag es  o f in íe a io n .  
P e n e ư a t io n  o f la rv a e  th ro u g h  th e  sk in  ca u se s  in te n s e  
p r u r i tu s  a n d  a n  e ry th e m a to u s  rash . T h e  ra s h  m a y  fo llo w  th e  
c o u rse  o f m ig ra tio n  a n d  is O ne o{ th e  ca u se s  o f c u ta n e o u s  
la rv a  m ig ra n s  (p . 14 4 .3 ). A n  in H a m m a to ry  resp o n se  to  
m ig ra tio n  th ro u g h  th e  lu n g s  m a y  b e  se e n  a n d  m a y  in c lu d e  
p n e u m o n it is  a n d  b ro n c h o s p a s m . In  h e a v y  in íe c tio n s , w h ic h  
a re  m o s t  c o ra m o n  in  im m u n o c o m p ro m is e d  p a tie n tỉ  as a 
r e s u l t  o f  a u to in le c t io n , m ass iv e  p u lm o n a ry  in v as io n  c a n  
o c c u r  resu ltin g  in  ía ta l  a lv e o la r  h a e m o rrh a g e . A b d o m in al 
sy m p to m s  in c lu d e  co licky  p a in . d ia r rh o e a , a n d  v o m itin g , 
Iea d in g  to  n u tr i t io n a l  d e fíd e n c ie s  a n d  w e ig h t loss. E o sin o - 
p h ilia  m a y  a lso  b e  p re s e n t.  D isse m in a te d  d isease  m a y  o c c u r 
in  im m u n o c o m p ro m is e d  p a tie n ts  ( in d u d in g  u a n s p la n t  
p a tie n ts 3) a n d  p ro d u c e  s e v e re  p u lm o n a ry  a n d  a b d o m in a l 
sy m p to m s, sh o ck , e n c e p h a lo p a th y , m en in g itis , a n d  G ram - 
n e g a tiv e  se p tic a e m ia . S in c e  sơ o n g y lo id ias is  is c o m m o n ly  
ía ta l  in  th e se  p a tie n ts ,  v u ln e ra b le  p a tie n ts  f ro m  e n d e m ic  
a re a s  s h o u ld  b e  s c re e n e d  re g u la riy  a n d  ư e a te d  p ro m p tly  a t  
th e  í irs t sign  o f  in le c tio n .

I v e r m e a in  is  c o n s id e re d  to  b e  t h e  t r e a tm e n t  of 
c h o ic e . 1-2*4 T ia b en d a z o le  w a s  w id e ly  u se d , a n d  stíll is in  
so m e  c o u n tr ie s , b u t  a lb e n d a z o le  ữ  m o re  e ííe c tiv e  a n d  b e tte r  
to le ra te d . M e b e n d a z o le  h a s  a lso  b e e n  su g g e ste d  b u t  i t  m u s t  
b e  g iv e n  ío r  lo n g e r  p e rio d s  t h a n  a lb e n d a z o !e  s in ce  i t  h a s  
o n ly  a l im ite d  e ữ e c t  o n  m ig ra tìn g  la rv a e . T h e se  b ro a d -  
sp e c tru m  a n th e lm in tìc s  ( e x c e p t t ia b e n d a zo le )  a re  a lso  
u s e h il  i í  th e  p a t ie n t  is s u ữ e r in g  fro m  a  m ix e d  in te s tin a l 
n e m a to d e  in íe c tio n .

1. Segarra-Newnham M. Maniícstarions. diagnosis. and ưeaunent of 
Strongyỉoides stercoraUs ìníeciion. Amt ĩharmaanhơ  2007; 41: 1992- 
2001.

2. Greaves D. tí  ai. Sirongyỉoỉdes stercoralis iníecdon. BMJ 2013; 347: 
Í4610.

3. Roxby AC. tí  ai. SữODgyloiđỉasỉs in rransplant patíents. ơ in  Inftơ Dừ 
2009:49:1411-23.

4. Abramowícz M. ed. Druýs for parasitic inftaiorts. 3rd eđ. New Rochelle 
NY: The Medical Lerter, 2013.

Syngamosis
Syngam osis, o r  g a p e w o r ra  in íe c tio n , is c a u se d  b y  Syngamus 
a n d  Mammomonogamus spp . a n d  is  m a in ly  a n  in íe c tio n  o ỉ 
d o m es tic  fow l a n d  w ild  b ữ d s  a n d  m am m als , a lth o u g h  
in íe c tio n  in  m a n  h a s  b e e n  re p o r te d  v e ry  ra re ly . 1' 6 M a n  m a y  
b e c o m e  ín íe c te d  b y  e a tin g  foods c o n ta m in a te d  w ith  
in íe c tiv e  la rv a c  w h ic h  p e n e t ta te  th e  in te s tìn a l  w a ll a n d  
m ig ra te  to  th e  lu n g s , vvhere  t h e y  m a tu r e  in to  a d u lt  vvorm s. 
T he m a jo r  s y m p to m  is c o u g h , d u e  to  i r r ita tio n  o f th e  
b ro n c h i a n d  in c re a se d  m u c u s  p ro d u c tio n . T h e  in íe c tìo n  
m ay  b e  c o n íu se d  w ith  a s th m a . T iab en d a z o le  a n d  m e b e n d -  
azo le  h a v e  b e e n  u s e d  su cce ssh illy  to  t r e a t  th e  in íe c tio n  in  
m a n .

1. Timmons RF. t í  aĩ. In íection  o í the respiratory t r a a  w ith 
Manunomanogamus (Syngarrvus) laryngeus: a new a s e  ỉn Largo. 
Fỉỡrída. and a sum raary of previously reponed cases. Am Rev Rtspir Dừ 
1983; 128: 566-9.

2. Gardiner CH. S chana  PM. M ammomonogamus inỉectỉon in a hum an: 
report of a casc. Am J  Trop Med Hy$ 1983; 32 :995-7.

3. Le e n  WD, tí  at. Syngamosỉs. an unusuaỉ cause of asthma: the fin t 
reported case in Canada. Can Mtd Assoc J  1985; 132:269-70.

4. Nosanchuk JS, t í  ai. Case report ữf and descríptỉon of parasỉte m 
Mammomonogamus ỉaryngeus (hum an syngamosis) iníectỉoo. J  ơ in  
Mícrobiol 1995; 33: 998-1000.

5. Tum erP. tía ỉ. Acase oíhum ansyngam osis. TravelMedInfeđDà2003; 1:. 
231-3.

6. Castaílo JC, tí  al. Reporte del prímer caso hum ano de inỉecdón 
parasìtarỉa por Manunomooogamus ỉaryngeus en Colombia. Biomedica 
2006; 26: 337-41.

Taeniasis
T aen ỉasis  is a n  i n í e a io n  o f  th e  in te s t in e  w ith  b e e í  
tapevvorm , Taenia sagbtata, or p o rk  tapevvorm , T. soỉium, 
a c q u ữ e d  th r o u g h  in g e s t io n  o f c o n ta m in a te d  ra w  o r  
u n d e rc o o k e d  m e a t.  T h e  la rv a l  fo rm  o f T. solium c an  c a u se  
th e  sy s te m ic  in íe c tio n  cysticercosis  (see  p . 144 .3 ).

In fe c tio n  w i th  t h e  a d u l t  w o r m  u s u a lly  p ro d u c e s  
sy m p to m s o n ]y  w h e n  th e  w o n n  re a c h e s  a size  th a t  c a n

c a u se  o b s tru c tio n  o r  r e la te d  p ro b le m s. S e g m e n ts  o í  ử e  
w o rm  c o n ta in in g  eggs m a y  b e  e x c re te d  in  t h e  íae c e s  ! 3 
m a in ta in in g  th e  c y d e  o !  re p ro d u c tio n , T re a tm e n t  Is w i th  ì 
s in g le  d o se  o f  p r a r iq u a n te l , 1 w h ic h  h á s  th e  a d v a n ta g e  o f a lí  3 
b e in g  a c tiv e , i n  h ig h e r  d o ses, a g a ln s t t h e  la rv a l ío rm  o f  ’. 
solium. N id o s a m id e  is  also' e ữ e c tiv e 1 b u t  is o n ly  a c tiv ỉ  
a g a ỉn s t  a d u lt  vvorm s.

1. Abraraowìcz M, ed. Drttgs for parasitic in/Ktiom. 3rđ eđ. New Rochel : 
NY: The Medỉcaỉ Letler, 2013.

Toxocaríasis
T o x o carias is 1 is  in íe c tio n  w i th  th e  la rv a l  ío rm  o í  Toxocar 1 
canis o r , less c o m m o n ly , T. cati. T he  a d u lt  w o rm s  l iv e  in  th  ! 
in te s tin e s  o f  d o g s  a n d  ca ts  resp e c tiv e ly . a n d  m a n  b e c o m e  i 
in íe c te d  w h e n  eggs e x c re te d  in  a n im a l íaeces  a re  in g ested  
O n c e  in g e s te d  th e  eggs h a tc h  a n d  th e  la rv a e  m ig ra te  fron  i 
th e  in te s t in e  to  o th e r  o rg a n s , m o s t c o m m o n ly  t h e  liver 
lu n g , a n d  e y e . M o st in íe c tio n s  a re  a s y m p to m a tic  b u t  twc 
d in ic a l  s y n d ro m e s , o c u la r  la rv a  m ig ra n s  a n d  v isc e ra l larví 
m ỉg ra n s, c a n  o c c u r, u s u a lly  in  c h ild re n .

O c u la r  la rv a  m ig ra n s  o c c u rs  w h e n  la rv a e  in v a d e  th e  ey t 
c a u s in g  a  g r a n u lo m a  w h ic h  m a y  im p a ir  Vision a n d  car 
c a u se  b lin d n e ss . T h ẽ re  is n o  s p e đ íic  t r e a tm e n t .2 A n th e l 
m in tìc s  su c h  as  a lb e n đ a z o le  o r  t ia b e n d a zo le . co rtico s te ro id s  
o c u la r  su rg e ry , a n d  la se r  p h o to c o a g u la tio n  h a v e  b e e n  usec 
b u t  a s se s sm e n t o f  th e i r  e fflcacy  is d iííĩc u lt b e c a u s e  o f  the 
v a ria b le  n a tu r a l  c o u rse  o f  th e  d isease .

T h e  d in ic a l  s y m p to m s  o f  v isce ral la rv a  m ig ra n s  d e p e n c  
u p o n  th e  o rg a n s  in v o lv e d  b u t  c o m m o n ly  i n d u d e  cough, 
w h e e z in g , íe v e r ,  a n d  h e p a to m e g a ly . E n c e p h a li tis  and  
se iz u res  m a y  o c c u r  a n d  th e r e  is ụ su a lly  e o s in o p h ilia . A cu te  
in íe c tio n  n o rm a l ly  reso lv e s  v v ithou t t r e a tm e n t .2 Hovvever, 
s e v ere  o r  p ro lo n g e d  in íe c tio n s  m a y  b e  t r e a te d  w ith  
a lb e n d a z o le ;4 d ie th y lc a r b a m a á n e , 5 m e b e n d a z o le ,  o r  tia- 
b e n d a z o le  h a v e  a lso  b e e n  u s e d . 1-4

1. Despommier D. Toxocarỉasỉs: dinỉcal aspects, epidemỉology, medỉcal 
ecoỉogy. and molecuỉar aspects. Clìn Miavbiol Rtv 2003; 16: 265-72.

2. Shỉeỉds JA. Ocular toxocaiiasis: a review. Surv Ophthaìmoỉ 1984; 2 8 :361- 
81.

3. Giỉlespie SH. Human toxocariasis. Commttn Dừ Rep 1993; 3: R140-R143.
4. Abramowỉcz M, ed. Drugỉ fơr parasitic ừĩfcctions. 3rd ed. New Rocheỉle 

NY: The Međicaỉ Letter, 2013.
5. WHO. WH0 model/ormuỉary. Geneva: WHO. 2008. Avaỉlable at: hrtp:// 

w w w .w h o .in t/se lec tio n  m edỉcìnes/ỉisl/W M F 2008.pdf (accessed 
19/11/09)

Trichinosis
T ric h in o s is 1 ( tr ic h in e llo s is  o r  tric h in ia s is )  ís a n  in íe c tío n  
c a u se d  b y  n e m a to d e s  o f  th e  g e n u s  Trichinella, m o st 
c o m m o n ly  Trichinella spiralis. M a n  b e c o m e s  in ỉe c te d  
th ro u g h  in g e s tio n  o f  r a w  o r  u n d e rc o o k e d  m e a t,  u su a lly  
p o rk , c o n ta in in g  in íe c tiv e  la rv a e . T h e  la rv a e  m a tu r e  in to  
a d u lt  vvorm s in  th e  sm a ll in te s tin e  a n d  th e  m a tu r e  íe m a le s  
d e p o s it la iv a e  th a t  m ig ra te  in  th e  b lo o d  to  sk e le ta l  m u s d e  
a n d  so m e tim e s  to  th e  m y o c a rd iu m . S y m p to m s  u su a lly  
o c c u r o n ly  in  h e a v y  in íe c tio n s . In v a s io n  o f th e  in te s t in e s  by  
th e  m a tu r in g  a d u lt  w o rm s  c a n  c a u se  d ia r rh o e a , a b d o m in a l 
p a in , a n d  v o m it in g  ío llo w e d  a b o u t  a  w e e k  la te r  by  
h y p e rse n s it iv ity  r e a c tío n s  to  th e  m ig ra tin g  la rv a e .  T hese  
m a y  i n d u d e  e o s in o p h ilia , íev e r , m u s d e  p a in , p e rio rb ita l  
o e d e m a  a n d , m o re  ra re ly , e n c e p h a litis , m y o c a rd itis , o r  
p n e u m o n ia  vvhich  m a y  b e  ỉa ta l.

T re a tm e n t  w i th  a n th e lm in tic  d ru g s  s h o u ld  b e  s ta r te d  as 
e a rly  as  p o ss ib le  to  k ill t h e  a d u lt  w o rm s in  t h e  sm all 
in te s t in e  a n d  th e r e b y  p r e v e n t  t h e  h r n h e r  re le a se  o f la rv a e  
a n d  s u b s e q u e n t  m u s c u la r  in v a s io n . 1 O n c e  th e  la r v a e  h a v e  
h e c o m e  e s ta b lish e d  in  s k e le ta l  m u s d e  t r e a tm e n t  m a y  n o t  
c o m p le te ly  e l im in a te  t h e  in íe c tio n  a n d  a s s o d a te đ  sy m p - 
to m s. A lb e n d a z o le  o r  a l te m a t iv e ly  m e b e n d a z o Ie  a re  
c o n s id e re d  to  b e  th e  a n th e ln ũ n tic s  o f  c h o ic e ; 1-2 t ia b e n d a z o le  
h a s  a lso  b e e n  u s e d . 3 P y ra n te l  e m b o n a te  m a y  b e  g iv e n  to  
p r e g n a n t  w o m e n  a n d  c h ilđ re n , a lth o u g h  j t  is o n ly  e tĩe c tìv e  
a g a in s t  w o rm s  in  t h e  g u t . 1 A  c o rtico s te ro id  s h o u ld  b e  g iv en  
ío r  se v e re  h y p e rs e n s it iv ity  r e a c t io n s . 1-2-4 u  t r e a tm e n t  is n o t 
s ta r te d  vvith in  t h e  ỉ irs t f e w  day s o f  in íe c tio n , r e p e a te d  
c o u rse s  o f  ư e a tm e n t  m a y  b e  re q u ire d . 1

1. G otuteìn B, eí al. Epiđcmiology, diagnosis. ưeatmcnt. and  comroì o! 
trỉchỉneỉlosỉs. Clin Mierobioì Rev 2009; 22: 127-45.

2. Abramowicz Ma ed. Dmgs for parasitừ infutiơns. 3rd ed. New Rochelle 
NY: The Medicaỉ Letter, 2013.

3. W atl Ga tí  a i  Blinded, pUcebo-comrolled triaỉ o[ antịparasitic drugs ỈOT 
nìchỉaosis royosỉtỉs. J  Infeữ Dá 2000; 182: 371-4.

4. shim ooỉ z t í  a i  The use oỉ prednỉsone in che ưeatm em  of mchineUosis. 
ỈST Med Assoc J  2007; 9: 537-9.

Trichostrongỵliasis
T rich o s tro n g y lias is  is  a n  in íe c tio n  o f  th e  sm all in te s tin e  
c a u se d  b y  Trichostrongylus spp . i n d u d in g  T. colubrỉỊormìs. 
Trichastrongylus sp p . a re  n o rm a lly  p a ra s ite s  of h e rb iv o re s , 
b u t  in íe c tio n s  in  m a n  h a v e  b e e n  ío u n d . T h ey  h a v e  a s im ila r  
l ile  c y d e  to  Ancylostoma duodenaìe (sẽ e  H o o k v v o rm  
In íe c tio n s , p . 1 4 6 .1 ). P y ra n te l  e m b o n a te ,  a lb e n d a z o le , o r  
m e b e n d a z o ĩe  a re  r e c o m m e n d e d  fo r  th e  t r e a tm e n t  of 
tric h o s tro n g y lia s is . 1 S u ccess ỉu l ơ e a tm e n t  w i th  iv e rm e c tín  
h a s  o c c u r r e d  in  a r e a s  w h e r e  w id e s p r e a d  u s e  o f
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b e n z ũ n id a z o le  c a rb a m a te  d e riv a tív e s  in  g r a ã n g  a n ũ n a ls  h as  
leđ  to  re s is ta n c e  to  th e se  d ru g s .2

ỉ AbramovriCE M, ed. Drugs fo r parasitìc infecứottí. 3rd eđ. New  Rochelỉe 
NY: The Međical Letter. 2013.

2 Ralph A, t í  a i  Abdomỉnaỉ paỉn and  eosỉnophỉỉỉa ỉn suburban goac 
kecpcrs. M edJ Aust 2006; 184: 467-9 Coưcctíon. ữrid.; 185: 49. [title]

Trìchuríasỉs
T ric h u ria s is  is a n  ũ i íe c tio n  o f  t h e  la rg e  in te s tin e  w ith  
Trichuris trichiura, s o m e t im e s  k n o v v n  a s  w h ip w o n n .  
D is tr ib u tio n  is w o r ld w id e , b u t  m o s t  in íe c tio n s  o c c u r  in  th e  
tro p ic s  a n d  su b tro p ics . E ggs a re  e x c re te d  in  t h e  taeces  a n d  
t a n  r e m a in  v iab le  in  t h e  so il ío r  e x te n d e d  p e rio d s . U n d e r  
o p ó m u m  c o n d it io n s  th e  eg g s b e c o m e  ìn le c tiv e  in  a b o u t  2  to  
4  w e e k s .  A fte r  in g e s tío n , la rv a e  a re  r e le a se d  h o m  th e  eggs 
a n d  d e v e lo p  w i th in  th e  vvall o f  t h e  sm a ll in te s t in e  fo r a b o u t  
3  to  1 0  đ ay s . b e ỉo re  m ig ra tin g  to  t h e  lu m e n  o{ th e  larg e  
in te s t ìn e  w h e r e  th e y  r e m a in  a tta c h e d  to  t h e  m u c o sa l  lin in g . 
Eggs a r e  d e te c ta b le  in  t h e  ỉa e c é s  a b o u t  i  to  3 m o n th s  a í te r  
in íe c tlo n . T ric h u ria s is  is  o f te n  a sy m p to m a tic , b u t  h e a v y  
in íe c tio n  c a n  re s u l t  in  a n a e m ia ,  d ia r rh o e a ,  a n d  rec ta l 
p ro la p se .

T r è a tm e n t  Is w i th  a  b e n z im ìd a z o le  c a rb a m a te  d e riv a tìv e  
su  c h  a s  a lb e n d a z o le  o r  m e b e n d a z o le 1' 3 a n d  su c h  b ro a d -  
sp e c tru m  th e ra p y  c a n  b e  u s e h il  ư t h e  p a t ie n t  is su ffe rin g  
h o m  a  n ú x e đ  ĩn te s t in a l  n e m a to d e  in íẽ c tio n . Iv e rm e c tin 3 

a n d  n i ta z o x a h id e 4 a r e  a l t e m a t iv e s  a n d  a d d it io n  o f 
iv e r m e c t in  t ò ' t r e a tm e n t  w l th  e i t h e r  a lb e n d a z o le  o r  
m e b e n d a z o le  h a s  b e e n  s h o w n  to  ỉm p ro v e  c u  re  a n d  egg 
re d u c t io n  ra te s .5 H o w e v e r, a  sy s te m a tic  revievv3 c o n s id e red  
th e  t r e a tm e n t  o ỉ  t r ic h u ria s is  to  b e  u n sa tis ía c to ry  w ith  
c u rr e n t  d ru g s.

M ass t r e a tm e n t  p ro g ra m m e s  m a y  b e  n e c essa ry  in  
e n d e m ic  a re a s  to  r e d u c e  t h e  o v e ra ll  b u r d e n  o f  d isease . W H O  
re c o m m e n d s 6 th e  u se  o f  a lb e n d a z o le  o r  m e b e n d a z o le  o r  
a lte m a t iv e ly  le v a m iso le  o r  p y r a n te l  ta rg e te d  a t  p re sc h o o l 
a n d  sc h o o l-a g e  c h ild re n , w o m e n  o f  c h ild -b e a r in g  age  
( in d u d in g  p r e g n a n t  w o m e n  in  t h e  se c o n d  a n d  th ữ d  
tr im e s te rs  a n d  la c ta tin g  w o m e n ) ,  a n d  a d u lts  e n g a g e d  in  
h ig h -r isk  o c c u p a tio n s  fo r  so il - tr a n sm iư e d  h e lm in th ias is , 
su c h  a s  tea -p ic k e rs  a n d  m in e r s .  C h i ỉd re n  le ss  t h a n  1 y e a r  of 
age  a n d  vvom en  in  t h e  í ir s t  t r im e s te r  o f  p re g n a n c y  a re  
e x d u d e d  h o m  s u c h  m a s s  t r e a tm e n t  p ro g ra m m e s . T h e  
h e q u e n c y  o f  in te r v e n t io n  s h o u ld  b e  d e te rm in e đ  b y  th e  
p re v a le n c e  a n d  in te n s ity  o f  in íe c tio n  a m o n g  sc h o o l-ag e  
c h ild re n .
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A b a m e c tin  ịUSAN, riNNi
Abaimectin; Abamectina; Ábámectine; Abamectinum; 
Abàmektyna; MK-0936; AõaMeKòia '
A mixturè o f abàmectin compónent Bu'and abamectin' 
component B,b.
C4S —  65195-55-3 (corriponent 8 ,ọ); 65195-56-4 (component
8,jJ. ,ATC Vet — QP54M02. ;
ùm —  5Ư8924T11H (ạbamectin); K54ZMM929K (abameạin 
component B,J; W8DT67Ọ27W (abamectin comporient Bít).

Prọíile
Abamectin is an avermectin anthelmintic used in veterinary 
medicine for nematode iníections. It is also used as a 
systemic veterinary ectoparasitidde.
Reíerences.

ỉ. Soyuncu s. t í  al. Abamectỉn intoxỉcatỉon with coma and hypotension. 
ơ ù t Taxiai 2007; 45: 299-300.

Albendazole IBAN, USAN, riNNỊ 
•Albendatsoli; ■ -Albendazol; '•Albendazolas;';-.AIberidazalor: 
Albendazolum; 5KFr62979; Ạ/ib6eHflaJQft;>An6eHflá30n ' nĩa 
Methyl 5-propylthio-lW"benztmjâam(-:2-ylcảrba'fTOte. ;st ̂  h i 
CuH,sNAS=2653 ' - '
CAS —  54965-21-8 ~ . - ' "  :

■ATC —  P02CA03

ATC Vet —  QP52AC11.
UNII —  F4216019LN.

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . v u ) , Int., us, a n d  Viet. 
P h .  E u r .  8 : (A lb en d azo le). A  vvhite  to  ỉa in t ly  yellovvish  
p o w d e r .  P rac tica lly  in so lu b le  in  w a te r  a n d  in  a lc o h o l;  v e ry  
s lig h tly  so lu b le  in  d ic h lo ro m e th a n e ; ừ e e ly  s o lụ b le  in  
a n h y d ro u s  ỉo rm ic  a d d .  P ro te c t  h o m  lig h t.

U S P  36 : (A lb en d azo le). A  w h i te  to  ía in t ly  yellovvish  
p o w d e r . P rac tica lly  in so lu b le  in  w a te r  a n d  in  a lc o h o l;  v e ry  
s lig h tly  so lu b le  in  e th e r  a n d  in  d ic h ỉo ro m e th a n e ;  h e e ỉy  
s o lu b le  i n  a n h y d ro u s  ío rm ic  a d d .  S to re  i n  a ir t ig h t  
c o n ta in e rs .

Uses and Admirìistratỉon
A lb e n d a z o le  is  a  b en z im id a z o le  c a rb a m a te  a n th e lm in tic  
s tru c tu ra lly  r e la te d  to  m e b e n d a z o le  (p . 1 6 0 .1 )  a n d  w ith  
sim ila r  a c tiv ity . ỉ t  is u s e d  in  re la tiv e ly  h ig h  d o se s  in  th e  
t r e a tm e n t  o f  th e  c e s to d e  in íe c tío n s  cy stic e rc o s is  a n d  
e c h in o c o c c o s is  (h y d a t id  d ise a se ) . I n  s o m e  c o u n tr íe s  
a lb e n d a z o le  is u se d  in  th e  t r e a tm e n t  o f s in g le  a n d  m ix e d  
in te s tín a l  n e m a to d e  in íe c tio n s  i n d u d in g  a sca rias ís, e n te ro -  
b ias is , h o o k w o im , stro n g y ỉo id iasis , a n d  tr ic h u ria s is .  I t  m a y  
a lso  b e  u s e d  in  th e  ư e a tm e n t  o ỉ  a n g io s tro n g y lias is , 
c a p il la r ia s is , g n a th o s to m ia s is ,  a n d  t r ic h o s ư o n g y l ia s is .  
A lb e n d a z o le  m a y  b e  e h e c tív e  in  t h e  t r e a tm e n t  o f  t h e  t issu e  
n e m a to d e  in ỉe c tio n s  c u ta n e o u s  la rv a  m ig ra n s, to x o ca ria s is , 
a n d  trìc h in o s is  a n d  h a s  b e e n  trie d  i n  lo iasis, a n d ,  w i th  o th e r  
a n th e lm in tic s ,  in  m ass  ư e a tm e n t  p ro g ia m m e s  in  a re a s  
w h e r e  ly m p h a tic  S lariasis is e n d e m ic . I t  m a y  b e  g iv e n  as  a n  
a lte m a t iv e  to  p ra z iq u a n te l  in  th e  t r e a tm e n t  o í  l iv e r  f lu k e  
in íe c tlo n s  c a u se d  b y  Clonorchừ sinemừ. F o r  d isc u ss io n s  o f  
th e s e  in íe c tio n s  a n d  th e i r  t re a tm e n t,  s e e  u n d e r  C h o ic e  o f  
A n th e lm in tic  (p . 143 .1 ), a n d  u n d e r  t h e  in d iv id u a l h e a d ỉn g s  
belovv.

I n  th e  t r e a tm e n t  o f echỉnococcosls, a lb e n d a z o le  is g iv en  
o ra lly  w i th  m e a ls  in  a  d o se  o{ 4 0 0  m g  rtv ice  d a ily  ỉo r  2 8  days 
f o r  p a tie n ts  w e ig h in g  o v e r  6 0  kg . A  d o se  o f 15 m g /k g  d a ily  in  
tw o  d iv id e d  d o ses  (to  a  m a x im u m  to ta l  d a ily  d o se  o f  8 0 0  m g) 
is  u se d  ỉo r  p a tíe n ts  vveighing less  t h a n  6 0  k g . F o r  cystic  
e c h ln o co cco sis , th e  2 8 -d a y  co u rse  is  r e p e a te d  a h e r  1 4  d ay s 
v v ith o u t t r e a tm e n t  to  a  to ta l  of 3 ư e a tm e n t  c y d e s .  F o r  
a lv e o la r  ech in o co cco sis , c y d e s  o f  2 8  d a y s  o f  t r e a tm e n t  
fo llo w e d  b y  14  days w ith o u t  ư e a tm e n t  m a y  n e e d  to  
c o n tin u e  fo r  m o n th s  o r  y ea rs .

In  th e  t r e a tm e n t  o f n e u r o c y s t ic e r c o s i s ,  us lic e n se d  
p ro d u c t  in ío rm a t io n  re c o m m e n d s  d o se s  o f  a lb e n d a z o le  fo r 
p a re n c h y m a l  cysts sứ ĩú la r  to  th e  d o se s  u s e d  in  e c h in o -  
coccosis  (see  a b o v e ); t h e  re c o m m e n d e d  d u r a t io n  o f  
t r e a tm e n t  is 8  to  30  d ay s. E x p e r t  o p in io n  a lso  ỉa v o u rs  
s im ila r  d o se s  o f  1 5 m g /k g  d a ily  b u t  w i th  a  d u r a t io n  o f  
ư e a tm e n t  o ỉ  o n ly  8  day s  fo r  p a re n c h y m a l  d ise a se  a n d  a b o u t 
1  m o n th  ỉo r  e x tra p a re n c h ý m a l d ise a se , s u  c h  a s  s u b a r-  
a c h n o id ,  v e n tr ic u la r , a n d  sp in a l c o rd  c y s ticerco sis . F o r  
h n t h e r  in fo rm a tio n  o n  d o sa g e  re g im e n s , see  C ystìcercosis , 
p . 151 .1 .

A lb e n d a z o le  is g iv en  o ra lly , u s u a lly  as  a  s in g le  do se , in  
t h e  t r e a tm e n t  o f  sing le  o r  m ix e d  i n t e s t i n a l  n e m a t o d e  
i n í e c t í o n s .  T h e  u s u a l d o se  fo r  th o se  w i th  asca rias is, 
e n te ro b ia s is , h o o k tv o n n  in ỉe c tio n s . o r  tr ic h u ria s is  is 4 0 0  m g  
a s  a  s ỉn g le  dose; a  3 -d ay  c o u rse  o í  t r e a tm e n t  is  n e e d e d  fo r  
h e a v ie r  in ỉe c tỉo n s  w ith  tr ic h u ria s is . I n  e n te ro b ia s is , t h e  d o se  
m a y  b e  re p e a te d  in  2 to  4  vveeks. F o r  mass treatment c o n tro l  
p ro g ra m m e s  a g a in s t  ascarỉasis, h o o k v v o rm  in ỉe c tio n s ,  a n d  
tric h u ria s is , a  d o se  o f 4 0 0  m g  is g iv e n  as  a  s ỉn g le  d o se  o n c e  o r  
tvvice a  y e a r  d e p e n d in g  o n  th e  p re v a le n c e  a n d  in te n s ity  o f  
in ỉe c tio n  a m o n g  sc h o o l-ag e  c h ild re n . In  s tro n g y lo id ia s ls , 
4 0 0  m g  is g iv en  o n c e  o r  tw ic e  d a ily  fo r  3 c o n s e c u tiv e  days; 
th is  m a y  b e  re p e a te d  a íte r  3 w e e k s  ư  n e c essa ry .

In  th e  t r e a tm e n t  of d o n o r c h i a s ỉ s ,  a lb e n d a z o ỉe  is g iv en  
o ra lly  w ith  m e a ỉs  in  a  d o se  o f  ỈO m g /k g  d a ily  fo r  7  days.

A Ỉb e n d a z o le  h a s  a lso  b e e n  u s e d  to  ứ e a t  g i a r d l a s l s  
(p . 9 2 3 .2 ); su g g ested  o ra l  doses  a re  4 0 0  m g  d a ily  fo r  5 days. 

F o r  d e ta ils  o f doses  in  c h ild ren , see  p . 150 .3 .

Administration in children. A lb e n d a zo le  m a y  b e  g iv e n  
o ra lly  to  c h ỉld re n  fo r t h e  t r e a tm e n t  o í  s in g lẽ  o r  m ix e d  
in te s t in a l  n e m a to d e  in íe c tio n s  a n d  fo r  c e s to d e  in íe c tio n s  
s u c h  as  n e u ro c y s tic e rc o s is  a n d  e c h in o co cco sis .

F o r  n e m a to d e  in íe c tio n s  t h e  ỉo llo w in g  d o se s  a re  
r e c o m m e n d e d :
•  fo r  a s c a r la s i s ,  e n t e r o b ia s i s ,  h o o k v v o r m  i n f e c t i o n s ,  

a n d  t r l c h o s t r o n g y l i a s l s  c h ild re n  h o m  1 2  m o n th ỉ  to  2  

y e a rs  o ỉ  a g e  m a y  b e  g iv e n  2 0 0  m g  as  a  s in g le  d o se  a n d  
th o s e  m o re  t h a n  2  y e a rs  of age  m a y  b e  g iv e n  4 0 0  m g  as  a  
s in g le  d o se . F o r  e n te ro b ia s is  in íe c tio n s  th e  d o s e  s h o u ld  b e  
re p e a te d  a h e r  1 4  to  2 8  days

•  ỉo r  capillarỉasis c h ild re n  h o m  2  y e a rs  o f  a g e  m a y  b e  
g iv e n  a  d o se  o f  4 0 0 m g  daily  ỉo r  10  days

•  fo r  s t r o n g y l o id i a s l s  c h ild rẽ n  h o m  2  y e a rs  o f  a g e  m a y  b e  
g ív e n  a  d o se  o f 4 0 0  m g  o n c e  o r  tvvice d a ily  f ọ r  3 d ay s; th e  
d o se  m a y  b e  re p e a te d  a h e r  3 vveeks i í  n e c e s sa ry

•  ío r  t r ỉ c h u r ỉ a s i s  c h ild re n  h o m  1 2  m o n th s  t o  2  y e a rs  o f 
a g e  m a y  b e  g iv e n  2 0 0 m g  a s  a  s in g le  d o se  tor m o d e r a te

in íec tio n s; ío r  m o re  sev ere  in fec tio n s  a n  in it ia l  d o se  o f 
2 00  m g  is g iv e n  íolỉovved b y  1 00  m g  tvvice d a ily  ỉo r  3 
days. T hose m o re  t h a n  2 y e a rs  o f age m a y  b e  g iv e n  
4 0 0  m g  as a  s in g le  d o se  for m o d e ra te  in íe c tio n s ; fo r m o re  
sev ere  in ỉe c tio n s  t h e  u su a l dose  is 4 0 0  m g  d a ily  fo r 3 d a y s  
F o r mass treatment c o n tro l p ro g ra m m e s  a g a in s t  ascariasis, 
hookvvorm  in ỉe c tio n s , a n d  tric h u ria s is , c h ild re n  h o m  1 2  

to  23 m o n th s  o ỉ  ag e  m a y  b e  g iv e n  a  sing le d o se  o ỉ  2 0 0  m g , 
w h ile  th o se  2  y e a rs  o f age o r  o ld e r  m a y  b e  g iv e n  a  s ing le  
d o se  o f  4 0 0  m g . D o ses  a re  g iv e n  o n c e  o r  tw ic e  a  y e a r  
d e p e n d in g  o n  th e  p re v a le n ce  a n d  in te n s ity  o f  in fe c tio n  
a m o n g  sch o o l-a g e  c h ild ren .

F o r  cestode in íe c tio n s  th e  /o llovving doses  a re  re c o m - 
m en d e d :
•  fo r  e c h ỉn o c o c c o s i s  ch ild ren  h o m  2  y e a rs  o í  a g e  m a y  b e  

g iven  a dose o f  7 .5  m g /k g  tw ice  d aily  (to  a  m a x i in u m  
d aiỉy  dose o f 8 0 0  m g) ỉo r  2 8  days; th e  2 8 -d a y  c o u rse  is 
rep e a te d  a h e r  1 4  d a y s  w ith o u t  t r e a tm e n t  to  a  to ta l  o f 2  to  
3 t re a tm e n t c y d e s

•  fo r  n e u r o c y s t lc e r c o s i s  c h ild re n  m a y  b e  g iv e n  a  d o se  o f  
15 m g/kg  d a ily  i n  2  d iv id ed  d o ses  (to  a  m a x ứ n u m  d a iỉy  
dose  o f 800  ràg ) ío r  8  to  30  d ay s; t r e a tm e n t  m a y  b ê  
re p e a ted  if n e c essa ry

A sc a r ia s is .  A lb e n d a zo le  is u s e d  as  a n  a ỉte m a t iv e  to  
m e b e n d a z o le  in  t h e  t re a tm e n t  o f  asca rias is  (p . 14 3 .3 ). 
B o th  d rugs a re  e q u a lly  h lg h ỉy  e ữ e c tiv e  w ith  a  c u re  r a te  
g re a te r  th a n  9 8 %  re p o r te d  fo r a lb e n d a z o le  in  o n e  s tu d y . 1

1. Aỉbooỉco M, t ì  a i A randomỉxed conưolled oriâỉ comparỉng mebendazoỉe 
and albendaxolẹ agaỉnst Ascaris, Trichuris and hookworm ỉníectíons. 
Trarn R Soc Tnp Med Ryg 1994; 88: 585-9. •

C a p iH arías is . A lb e n d a zo le  in  a n  ọ ra l  dose  o f 4 0 0  m g  d a ily  
fo r  1 0  days - h a s  b e e n  su g g ested 1 as a n  a lte m a t íy e  to  
m e b e n d a z õ le  ỉo r  t h e  t re a tm e n t  o ỉ  capiQ aiiasìs (p . 1 4 4 .2 ).

1. Àbramowỉcz M, ed. Drugs Jór parasitìc inỊatiora. 3rd ed. New Rocheỉỉe 
NY; The Mcdical Letter, 2013.

Cuhmeous l a r v a  m ig ra n s .  A ỉb e n d a zo le  h a s  b e e n  
re p o r te d 1"* to  b e  e ííe c tiv e  in  th e  t ie a tm e n t  o f  c u ta n e o u s  
la rv a  m lg ran s (p . 144 .3 ) a n d  is a n  a lte m a t iv e  to  tia b e n d a -  
z o le  o r  iv e rm ec tin . A lb en d azo le , g e n e ra ỉly  i n  a n  o ra l  do se  
o f  4 0 0  m g  daily  f o r  th re e  to  five d a y s , 1’1 5  h a s  a lle v ia te d  th e  
d ỉsc o m ỉo rt o f  c u ta n e o u s  larv a  m ig ra n s; t r e a tm e n t  fo r 
s e v e n  days m a y  b e  m o re  eH ective a n d  h a s  n o t  b e e n  asso - 
d a te d  w ith  «m in c re a se d  in d d e n c e  o f a d v e rse  e ffe c ts .4 A  
s in g le  dose  o f  4 0 0  m g  h a s  also b e e n  eH ec tive .3 A n  o in t-  
m e n t  c o n ta in in g  a lb e n d a z o le  1 0 % , a p p lie d  3 t im e s  d a iỉy  
ỉo r  1 0  days, vvas re p o r te d  to  be  e ữ e c tiv e  Ù1 t re a tm g  c u ta -  
n e o u s  larva  m ig ra n s  in  2  y o u n g  c h ild re n .6

1. Jones SK. tí ai. Oral aK»endazoỉe íòr the ơeatment of cutaneous larva 
m i g n D t r m a t o ỉ  1990; 122: 99-101.

2. Sanguigni s , a  aL Aỉbendazole in the  therapy oỉ cutaneous ỉaxva 
“■ 'ỉó i^ u ũ .  T r m  R Sạc T n p  I M  Hyt 1990; S4: 831.

3. Onheula AR, Torres JR. Sỉn^e dõse oỉ aỉbendazole in the treatment ol 
cutaiieouỉ ỉarva mỉgrans. Anh Drmatữỉ 1990; 126: 398-9.

4. Veraỉdỉ s. RizzlteUỈ G. Bữectỉveness of a new therapeudc regỉmen with 
aĩbendazoỉe in cutaneous ỉarva mỉgraas. Eur J Dermaíoỉ 1999; 9ỉ 352-3.

5. Heukelbadi J, Peldmder H. Epidemioỉogỉcaỉ and dỉnỉcaỉ characterístics 
of hookwonn>reỉated cutancous ỉarva mỉgrans. Lanat Infeứ Dừ 2008; 8: 
302-9.

6. Caumes E. Efficacy of alhendazole olntment on cutaneous larva; mỉgrans 
ỉn 2 young chỉldren. ơin InỊttí Dà 2004; 38:1647-8.

C ystice rcosis . T h e  u se  of a n th e lm ln tic s  in  th e  t r e a tm e n t  o ỉ  
n e u ro cy s tice rco s is  (see  Cysticercosis, p . 1 4 4 .3 )  r e m a in s  
c o n tro v ers ia l, b u t  if in d ic a te d  o ra l a !b e n d a z o le  is c o n s iđ -  
e re d  to  b e  th e  d ru g  o f  ch o ice . 1-3 T h e  dose  o f  a lb e n d a z o le  
o rig in a lly  u se d  w a s  t h e  sam e a s  th a t  u s e d  in  e c h in o -  
coccosis, ty p ica lly  a b o u t  15 m g /k g  d a ily  o ra lly  fo r  1 

m o n th .  T h ere  is n o w  so m e e v id e n c e  th a t  s h o r te r  c o u rse s  
o ỉ  ữ e a tm e n t  m a y  b e  a p p ro p ria te  in  so m e  ío rm s  o ỉ  n e u ro -  
cysticercosis. A  s tu d y 4 conH rm ed th a t  a  1 0 -d ay  c o u rse  of 
a lben d azo !e  4 0 0  m g  tw ice  daily , w i th  d e x a m e th a s o n e , w a s  
sa íe  a n d  d e c re a se d  th e  b u rd e n  of p a ra s ite s  a n d  th e  n u m b e r  
o f  g en e ra lise d  se iz u res  in  p a tie n ts  w i th  v iab le  p a re n c h y m a l  
cysts. A ỉb e n d a zo le  h a s  also  b e e n  re p o r te d  to  b e  e ííe c tiv e  
fo r  e x tra p a re n c h y m a l in{ection, su c h  as  s u b a ra c h n o id ,  
v e n tr ic u la r , 15 ,4  a n d  sp in a l co rd  cysticercosis , 3 b u t  th e  lo n g -  
e r  tre a tm e n t  p e rio d  o f 1  m o n th  vvith  a  d o se  o f  15 m g /k g  
d a ily  is u su a lly  u se d ; m u ltip le  c o u rse s  m a y  b e  n e e d e d .7 

A ltem a tiv e ly , a  h ig h e r  dose  oỉ a lb e n d a z o le  ỉo r  a  s h o r te r  
t im e  m ay  b e  c o n s id e red . A s tu d y 5 o f 36  p a tie n ts  w i th  su b - 
a ra c h n o íd  a n d  m tra v e n tr ic u la r  cysticercosis  í o u n d  th a t  
3 0  m g /k g  d aily  fo r  8  d a y s  w as sa íe  a n d  m o re  e h e c t iv e  t h a n  
1 5 m g /k g  d a ily  ỉo r  8  days, b o th  re g im en s  b é in g  g iv e n  w i th  
co rtico ste ro id s . F o r  p a tie n ts  w ith  so lita ry  c y s tic e rc u s  g ra n -  
u lo m a  a d o se  o í  1 5 m g /k g  daily , i n  2  to  3 d iv id e d  d o ses  
(w ith  o r  v v ith o u t c o rtico ste ro id s), fo r  1  to  2  w e e k s  h a s  
b e e n  rec o m m e n d e d .*

1. Soteỉo h  Jung H. Pharxnacokinetỉc optímisatỉon oỉ the ưeatment oỉ 
neurocystỉcercosỉs. ũin Pharmacữkmtí 1998; 34: 503-15.

2. Takayanagui OM. Therapy for neurocystỉcercosis. Expert ĩUv Neurother 
2004; 4: 129-39.

3. Del Brutto OH. t í  ai. Meta-analysls: cystiddal drugs ỉor neurocystí- 
cercosỉs: aĩbendaxole and pradquantel. Ãnn Inum Med2006; 145:43-51.

4. Garda HH. tí a i A trỉaỉ óf antiparasitic treatment to ređuce the ra te of 
seứures due to cerebraỉ cysticercosis. N  En$ì J  Med 2004; 350:249-58.
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5. Góngora-Rivera F, t í  aỉ. Aỉbendazoỉe trial a t 15 or 30 mg/kg/day ỉor 
subarachnoid and ỉmravemrỉcular cysticercosứ. Heurology 2006; 66: 
436-8.

6. Proaiio JV, t í  aL Medỉcaỉ treatm enỉ ĩor neurocystỉcercosỉs characterized 
by glant subarachnoid cysts. N Engl J Med 2001; 345: 879-85.

7. Nash TE, t í  ai. Treatm em oí neurocysiỉcercosỉs: c u n en t status and fum re 
research needs. Ncưrotogy 2006; 6 7 :1 Ỉ20-7.

8. Singh G, t í  ai. A đỉagnostỉc and therapeutỉc scheme ỉor a Sỡỉỉtary 
cysứcercus granuỉoma. Ncuroỉogy 2010; 75: 2236-45.

E c h in o c o c c o s is . A lb e n d a zo le  is u se d  in  t h e  ơ e a tm e n t  oi 
e c h in o c o c c o s is  (p. 145 .2 ) sư a n  a d ịu n c t  to ,  o r  in s te a d  of, 
s u rg e ry .  l t  is  generaU y  p re le r re d  to  m e b e n d a z o le .
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6. Keshmiri M, t í  a i  Albendazole versus placebo in treatm ent of 
echinococcosis. Trartí R Soc Trop Mtd Hyg 2001; 95: 190-4.

7. FaJagas ME, Bliziotis IA. AJbcndazoỉe ỉor ihc ưcaunem  of hum an 
echinococcosis: a review of comparative dìnỉcal trials. Am dM edSà  2007; 
334: 171-9.

G ia r d i a s is .  A lb e n d a zo le  h a s  b e e n  t r ie d  in  th e  t r e a tm e n t  o f 
g ia rđ ias is  (p . 923 .2 ) vvith v a ria b le  resu lts ; h o w e v e r , a 
m e ta -a n a ly s is 1 o f 8  s tu d ie s  su g g ested  th a t  a n  o ra l  d o se  o i 
4 0 0  m g  o n c e  d a ily  fo r 5 d a y s  w a s  as e ííe c tiv e  as, a n d  b e tte r  
to le r a te d  t h a n ,  S tandard  t re a tm e n t  w i th  m e ư o n id a z o le .

1. Solaymani-M ohanunadi s, «  al. A meta-analysls ot (h« clltn iveness o( 
albendazole compared wỉth m nronídaaole a i trcatmcnts for iníccrions 
w ith Ciarểiã duodenalứ. PLoS Negl Trop Dù 2010; 4: e682.

G n a th o s to tn ia s i s .  A lb e n d a zo le  h a s  b e e n  re p o r te d  to  b e  
e ffe c tiv e  in  t h e  t re a tm e n t  o f  g n a th o s to m ia s is  (p . 1 4 5 .3 ). 
O ra l d o se s  o f  4 0 0 m g  o n c e  o r  tw ice  d a ily  h a v e  b e e n  g ỉv eh *  
fo r  2  ÒT 3  w e e k s .M  *

1. Kralvichian p, tí a i  Aỉbenđazoỉe ỉor the  rrearment of hum an 
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374-7.

4. Abramowicz M, ed. Drugs for parasitừ infeứions. 3rd ed. New RocheUe 
NY: The Međỉcaỉ Lettei, 2013.

H o o lc w o rm  in íe c tio n s . H o o k w o rm  in íe c tio n s  (p. 146 .1) 
a re  c o m m o n ly  t te a te d  w i th  b e n z im id a z o ỉe  c a ib a m a te s  
s u c h  as a lb e n d a z o le . In  7 7  p a tíe n ts  w i th  lig h t  n e c a to ria s is  
(Necatơr americanus in le c tio n )  a lb e n d a z o le , in  a  s ỉn g le  4 0 0 -  
m g  d o se , p ro d u c e d  a n  8 4 %  c u re  r a te  a n d  a n  8 2 %  re d u c -  
t io n  in  egg  c o u n t  in  th o se  p a tìe n ts  n o t  c u re d . 1 I n  a n o th e r  
s tu d y , 2 sd th o u g h  th e  c u re  r a te  w a s  o n ly  5 6 .8 %  a fte r  a  s in -  
g le  4 0 0 -m g  d o se  o í  a lb e n d a z o le  th ls  w a s  su p e r io r  to  t re a t-  
m e n t  w i th  m e b e n d a z o le  w h ic h  h a d  a c u re  r a te  o f  2 2 .4 % . 
A  h n t h e r  s tu d y 3 c o m p a rin g  a lb e n d a z o le  vvith  m e b e n d a z o le  
a n d  p y r a n te l  in  th e  ư e a tm e n t  o í n e c a to r ia s is  a lso  ỉo u n d  
a lb e n d a z o le  to  b e  th e  m o s t  e ổ e c tiv e .

A Ib e n d a z o Ie  is g iv e n  in  m ass  ơ e a tm e n t  p ro g ra m m e s  to  
r e d u c e  t h e  o v e ra ll  b u rd e n  o f in íe c tio n . 1-4

ỉ .  Nahmias J, t í  ứỉ. Evaỉuatỉon of albendazole. pyranteỉ, bephenium. 
pyran tel-praõquam d and pyramel-bephenỉum íor single-dose mass 
treannent of necatoriasú. Ann Trop Med Parasitol ỉ  989; 83: 625-9.

2. Albonỉco M, tí  aỉ. A  randomízed controlled uial comparing mebendazole 
and  aỉbendazole against Ascaxis, Trichuris and hookwonn iníections. 
Trans R Soe Trup Med Hyg 1994; 88: 585-9.

3. Sacko t í  ai. Compaiison of the eỉScacy o í mebendazole, aỉbendaxole 
and  pyTantd ỉn  trẽaim em  of hum ao hookw orm  InlectỉOM in the 
Southern regỉon oỉ Mali. West Aừíca. Trans R Soc Tnp Med Hy$ 1999; 93: 
195-203.

4. Iđriỉ MA, t í  aỉ. Eỉĩectíve conưoỉ of hookworm ỉnỉecíion ỉn scbool 
children from  Dhoíar, Suỉtanaie oỉ Oman: a íour*year expeiience w úh 
albendaxoỉe mass chemotherapy. Aơa Trơp 2001; 80: 139-43.

L o ia sis . A lb c n đ a x o lc  h a s  b e e n  g iv e n 1' 3 to  r e d u c e  m ic ro ũ -  
la r ia s is  in  p a tỉe n ts  in íe c te d  w ith  Loa loa (scc  Loiasis, 
p .  1 4 6 .2 ) . I t  m a y  b e  a  u se fu l  a l t e m a t iv e  d ru g  in  th o s e  
p a tie n ts  w i th  a  b e a v y  o r  d e n se  m ic ro ũ la r ia l  lo a d  w h o  a re  
a t  r is k  fo r  s e r ío u s  ad v e rse  e líe c ts  ỉro m  d ie th y lc a r b a m a à n e 4 

o r  w h e r e  d ie th y lc a rb a m a ĩin e  is in e ffec tiv e  o r  c a n n o t  b e  
u s e d . 5 A n  [o ra l] dose  of 2 0 0  m g  tw ice  dẽiily fo r  3 w e e k s  is 
u s u a lỉy  g iv e n .4; re p e a t  c o u rse s  m a y  b e  n e c e s s a ry . 5
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placebo-controHed. crossover dinical ttial oỉ a three-day aỉbendazole 
regìmen. Am  J  Trop Med tìys  2004; 71: 211-15.

4 . Padgett JJ, Jacobsen KH. Lolasis-. Aỉrican eye vvonn. Tram R Soc Trvp Med 
Hyg 2008; 102: 983-9.

5. Abramowícz M. ed. Drugs for parasitỉc m/eữions. 3rd ed. New Rocheỉỉe 
NY: The Medỉcaỉ Letter.2013.

Lymphdtic Rlaríasis. Aỉthough the evidence for such use 
is relatively weak,u  aIbendazole is used in the manage- 
ment oỉ lymphatic Eiariasis (p. 146.3). In endemic areas 
mass tteatm ent oi the entỉre populatíon (exduding neo- 
nates, pregnant women, and debilỉtated individuals) with 
appropriate drugs can reduce the intensỉty of ưansmission 
and the indđence of disease. The Global Programme to 
elinúnate Lymphatic Hlarỉasis launched by WHO, with 
other intemational agendes, advocates a single oral đose 
of albendazole 400 mg vvith either a single oraỉ dose of 
ivennectin 150 to 200micrograms/kg (if there Is co-ende- 
mic loiasis or onchocerdasis) or vvith a single oral dose oí 
diethylcarbamazine 6mg/kg (if there is no co-endemic 
ỉoiasis or onchocerdasis); these doses are given once each 
year ỉor at least 5 years. Higher doses of albendazole and 
ivennectin (800 mg and 400miaogram s/kg respectively) 
given tvvice a year for 2 years, to 25 residents of an area of 
high W u c h e r e r ia  b a n c r o f t i endemidty in Mali, were ỉound 
to be more eữective ín redudng microRlarìal levels than 
the Standard annual dose regimen reconưnended by 
WHO. Higher-dose and/or more ừequent treatment regi- 
mens could thereíore potentially reduce the tũne neces- 
sary to interrupt ơansmission.3

1. Addỉss D. t í  a i  Intem atíonal Fì!aríasis Revìew Group. AỉbcndazoIe for 
ỉymphatỉc fiUriasỉs. Avaỉỉabỉe in The Cochrane Database oí Systemaùc 
Reviews; Issue 4. Chìchesten John VViley; 2005 (accessed 16/10/09).

2. Horton J. The dcvelopment of aỉbendazole for ỉymphatic hỉaríasỉs. Ann  
Trop M td  Parasitoỉ 2009; 103 (suppỉ ỉ) ; S33-S40.

3. Dcmbeỉe B. tí  a l  Use of high-dose. rvvice-yearly albendazo!e and 
iverroeciúi 10 suppress Wuchrmiứ baneroftí mlcroDlarial leveỉs. Cỉin lrtỊea 
D à 2010; 51: 1229-35.

Microsporkliosis. AlbendazoIe has been tried1'* in the 
ưeatment of the protozoal inỉection microsporidiosis 
(p. 925.3) in patients with AIDS. Albendazole has also 
been used empirically in the ưeatment of HTV-assodated 
inleaions and complications (p. 960.3).
1. Blaoỉhard c, el al. Treauneni ot iniestiiul mìcrosporidiosis wiih 

albendasole in paUenu vviih A1DS. AIDS 1992; 6; 311-13.
2. Dieterỉch DT, tí  al. Treatmem ivith albendazole íor ỉntestỉnaỉ disease due 

to Enterocytozoon bieneusi in patỉents wỉth AỈDS. J  InỊetí D ù 1994; 169:
178-82!

3. Franzen c. t í  al. Intcstỉnaỉ mỉcrosporìdỉosls w ith Septata intestỉnalỉs in a 
patỉent with AIDS—response to aỉbendazole. J  Jnfta 1995; 31: 237-9.

4. Dore GJ, tí  a i  Disseminated microsporídỉosis due to Septata ìntestinaKs 
in nỉne patỉems iníecied with the hum an ỉm m unodeíĩdency vírus: 
response to  therapy with albendazole. ơ in  ĩnfeứ D à  1995; 2 1 :70 -6 .

5. Moỉina J-M, tí  ai. Albendaxole for treatm ent and prophylaxỉs ỡf 
mỉcrospohdỉosis due Encephalỉtozoon uuestlnalís in paiients w ith AIDS: 
a randomỉzed double-blind controỉỉed triaỉ. JIn feữ D is 1998; 177:1373- 
7.

6. Tremoulet Ati. tí  al. Albendazoỉe Uierạpy íor Microsporidium diarrhea 
in ừnmunocom peteni C osu Rican chỉldren. Ptdiatr in/ect Dừ J 2004; 23: 
915-18.

Shnongyioídiasis. AlbendazoIe ỉs generally preỉeưed to tia- 
bendazole or mebendazole in the treatment of Sttongy- 
loỉdiasis (p. 148.2) although ivermectin ứ now generally 
considered to be the drug of choice. Both drugs have been 
used together in dỉsseminated disease.
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Ibxocarícuis. Albendazole is one oí the drugs that might 
be used íor the treatm ent of toxocariasis (p. 148.3) but 
publỉshed conưolled studies are mostly laddng. In a smalỉ 
study1 it produced improvement similar to that adùeved 
vvith tiabendazole but vvith ỉewer problems. An oral dose 
of 400 mg tvvice daily íor 5 days has been recommended,2-3 
although the optimum duration oi therapy is unknovvn 
and some would tteat for 20 days.3 In those with severe 
symptoms or eye involvement treatment may need to be 
extended; adjunctive corticosteroid ữeatm ent may also bẹ 
necessary.3

I. Stũrchler D, t í  a l. Thiabendaxoỉe vs aỉbenđazoỉe in  uea tm en t of 
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Tríchinosũ. Albendazole may be eữective in the neatm ent 
of trichinosis (p. 148.3). A retrospective study in 44 
patients with trichinosis comparing albendazole treatment 
with tiabendazole ỉound th a t while the two drugs vvere of 
comparable eíũcacy, albendazole vvas the better tolerated.1 
An oral dose oí 400 mg tvvice daily íor 8 to 14 days has

b e e n  re c o m m e n d e d .2 A lb e n d à z o le  h a s  b e e n  u s e d  to  t r e a t  a  
p a tie n t  i n í e a e d  w ith  Trichineỉỉa pseudospiraỉừ, a n  o rg an is : n 
r e la te d  to  T. spiralừ, t h e  u s u a l  c a u se  o f t r iđ ù n o s is . 3

ỉ .  Cabié A, et aĩ. Aỉbendazoỉe versus thiabendazole ẼS therapy ỉ >r 
tridiinosỉs: a retrospectỉve study. Chn ĩnỊeữDis 1996; 22 :1033-5 .

2. Gottsteỉn B, t í  aĩ. Epidemỉology, dỉagno^s, treatm ent, and  control >f 
trichinenoứs. Cỉm Miavbiol Rev 20Q9; 22: 127-45.

3. Andrews JRH. tí  al. Trichlndla pseudospừaỉiỉ In hum ans: descripứon if 
a case and ỉts treatment. Traru R Soc Trop Med Hyg 1994; 88: 200-3.

Trichoslrongyliasb. A lb e n d a z o le  in  a  s in g le  o ra l  d o se  ư  
4 0 0  m g  h a s  b e e n  su g g e s te d 1 a s  a n  a lte m a t iv e  to  p y r a n t d  
e m b o n a te  o r  m e b e n d a z o le  in  t h e  ư e a tm e n t  o í  t r i c h o s ư o r  ■ 
gyliasis (p. 148 .3).

I. Abramowici M. ed. ũntỊS for parahtứ irựeaiữra. 3rd ed. Ncw Rochd: ; 
NY: The Medical Lener, 2013.

T rich u rias is. O ral sdbendsLZ0 le  is u s e d  in  th e  ư e a tm e n t  0 : 
tric h u ria s is  (p. 149 .1 ). I t  ỉs  n o rm a l ly  g iv e n  in  a  s in g le  dos 
a n d  is o í te n  u se d  in  m ix e d  in te s t in a l  n e m a to d e  in íe c tio n s .  
H o w e v e r, i t  h as  b e e n  r e p o r te d 1' 3 t h a t  i n  c h ild re n  w it)  
m ix e d  in te s tin a l  w o rm  in íe c tio n s  s in g le  d o se s  o f  a lb e n d  
azoIe  a re  in effec tiv e  in  e l im in a tin g  Trichuris trìchiura a n i  
m u ltip le  doses  a re  r e q u ire d  to  p ro d u c e  w o r th w h ile  r e d u c  
tio n s  in  egg p ro d u c tio n . T re a tm e m  fo r  3 d a y s  h a s  b e e r  
u se d  fo r  h e a v ie r  i n íe a io n s 4 (b u t  fo r a  su g g e stio n  th a t  su c l  
reg im e n s  m a y  b e  a s s o d a te d  w ith  im p a ừ e d  g rovvth  in  les; 
h e a v ily  in le a e d  c h lld re n , see  E ttec ts  o n  G ro w th  u n d e t 
A d v erse  E ííec ts, p . 1 5 2 .1 ). C o m b in e d  u se  o f  a lb e n d a z o k  
w iih  iv e rm e c tin  m a y  p ro v e  u s e h il . 5 A  s y s te m a tic  revievv* 
h o w e v e r  c o n s iđ e red  th a t  a ll c u r r e n t  r e g im e n s  í o r  th e  ư e a t  
m e n t  o f trỉc h u ria s is  w e re  u n sa tis ía c to ry .

1. Hall A. Anwar KS. Albendazole and in tea io n ỉ w úh Trichuiis trich iun  
and Giardỉa intestinaiis. Southeast Asian J  Trop Med Public Health 1991; 22; 
84-7.

2. Hall A. Nahar Q. Aỉbendazole and ừiícctioní with Ascarỉs lumbrícoideỉ 
and Trỉchurỉs ưichiura in chiidren in Bangladesh. Trans R Soc Trop Me á 
Hyg 1994; 88: 110-12.

3. Albonỉco M, tí  aỉ. A randomized conưolled ỉríal comparíng mebendazoìe 
and albendazo!e agalnst Ascarís, Trìchuris and hookwỡrra iníectíons. 
Tram RSocTrop Med Hys 1994; 88: 585-9.

4. Abramowicz M, ed. Drugs for parasitic infeaìora. 3rd ed. New Rochelle 
NY: The Medical Letter, 2013.

5. Ismaỉl MM, Jayakody RL. Eữicacy of albendazoỉe and ỉts combinatỉons 
with ivermectín or diethylcarbamazine (DEC) In the treatm ent oỉ 
Trìdiurỉs trichỉura iniections in Sri Lanka. Ann Trop Med Parasìtol 1999; 
93: 501-4

6. Keỉser J, Utzìnger J. EỈDcacy of currem  drugs against soil-ưansmỉtted 
beỉm inth iníections: systematic revievv and meta-analysis. JAMA 2008: 
299: 1937-48.

Adverse Eỉỉeớs and Precautions
As fo r  M e b e n d a z o le , p . 1 60 .3 .

A d v e rse  eữ e c ts  a re  u s u a lly  m ild  a n d  reso lv e  v v ith o u t 
t re a tm e n t.  H ovvever, ÚI p a tie n ts  b e in g  ư e a te d  fo r  e c h in o -  
coccosis (h y d a tid  d isease ), a lb e n d a z o le  h a s  c a u se d  m ild  to  
m o d e ra te  in a e a s e s  o f  l iv e r  e n z y m e  v a lu e s  in  a b o u t  1 6 %  of 
p a tie n ts ;  h e p a ti tìs  a n d  a c u te  l iv e r  í a i lu re  h a v e  a lso  b e e n  
re p o r te d . L e u c o p e n ia  h a s  o c c u rre d  in  less  t h a n  1 %  of 
p a tie n ts ;  w h ile  a g ra n u lo c y to s is , a p la s tic  a n a e m ia ,  n e u tr o -  
p e n ia , o r  th ro ra b o c y to p e n ia  a re  r a re , d e a th s  d u e  to  
g ra n u lo c y to p e n ia  a n d  p a n c y to p e n ia  h a v e  b e e n  re p o r te d .  
P a tie n ts  w i th  liv e r  d isease , i n d u d in g  h e p a tic  e c h in o -  
coccosis, a p p e a r  to  b e  a t  in c re a se d  r isk  oi b o n e  m a r r o w  
s u p p re s s io n  a n d  in  th e s e  p a tie n ts  b lo o d  ce ll c o u n ts  a n d  l iv e r  
íu n c t io n  s h o u ỉd  b e  d o s e ly  m o n ito re d .

P a tie n ts  b e in g  ư e a te d  ỉo r  n e u ro c y s tic e rc o s is  s h o u ld  b e  
g iv en  co rtico s te ro id s  to  p r e v e n t  c e re b ra l  h y p e r te n s iv e  
e p iso d es  d u r in g  th e  f lrs t w e e k  o f  th e ra p y . A n t ic o n v u ls a n t  
th c ra p y  a lso  m a y  b e  n e c e s sa ry . A lb e n d a zo le  m a y  c a u se  
i rre p a ra b le  d a m a g e  w h e n  u s e d  to  n e a t  o c u la r  o r  sp in a l  cysts, 
e v e n  w h e n  co rtíco s te ro id s  a re  g iv e n , a n d  a n  o p h th a lm ic  
e x a m in a tio n  sh o u ld  b e  p e r ỉo rm e d  b e ío re  n e a tm e n t  to  
e x d u d e  in tra -o c u la r  cysts.

Inddence o f  adverse effects. A lth o u g h  high-dose th e r a p y  
w ith  a lb e n d a z o le  fo r  th e  t r e a tm e n t  o f c y stic  e c h in o c o c c o sis  
(h y d a tìd  d isease ) w a s  g e n e ra lly  w e ll- to le ra te d ,  t h e  fo llo w - 
in g  a d v e rse  rea c tio n s  w e re  r e p o r te d  in  t h e  G rst p h a s e  o f  
W H O -c o o rd in a te d  s tu d ie s 1 in v o lv in g  3 0  p a tie n ts :  ra is e d  
s e ru m -tra n s a m in a s e  Iev e ls  ( 2  p a U e n ts) , r e d u c e d  leu c o c y te  
c o u n ts  ( 1  p a tie n t) ,  g a s ư o ỉn te s t in a l  s y m p to m s  ( ỉ  p a tie n t) ,  
a lle rg ic  c o n d it io n s  ( 1  p a tie n t) ,  a n d  loss o ỉ  h a ir  ( ỉ  p a tie n t) .  
T re a tm e n t  vvas s to p p e d  in  a  ỉu r th e r  p a tie n t  w i th  a lv e o la r  
ech in o c o c c o sis  b e c a u se  o f  d e p re s se d  b o n e -m a r r o w  a c tiv ity . 
I n  t h e  s e c o n d  p h a s e  oí th e s e  s tu d ie s , 2 o f  1 09  p a tìe n ts  
g iv en  a lb e n d a z o le  fo r  cystic  ec h in o c o c c o sis , 2 0  h a d  
a d v e rse  e ỉíec ts ; s ứ n iia r  h n d in g s  w e re  r e p o r te d  vvith 
m eb e n d a z o le . T he  r a n g e  o f e f f e a s  w ith  a lb e n d a z o le  w as; 
e le v a tio n  o f  ư a n s a m in a s e s  (5 p a tie n ts ) ,  a b d o m in a l p a in  
a n d  o th e r  g a s tto in te s tin a l  sy m p to m s  (7 p a tie n ts ) ,  s e v e re  
h e a d a c h e  (4  p a tie n ts ) , loss o f  h a ứ  (2 p a tie n ts ) ,  le u c o p e n ía  
(2  p a tie n ts ) ,  íe v e r  a n d  ỉa t ig u e  ( 1  p a tie n t) ,  th ro m b o c y to p e -  
n ia  ( 1  p a tie n t) ,  a n d  u r tic a r ia  a n d  i tc h in g  ( 1  p a tie n t) .  
A lb e n d a z o le  h a d  to  b e  vv ithdravvn in  5 p a tie n ts  b e c a u s e  o f  
a d v e rse  e h e c ts ,  a l th o u g h  in  3 t h e  w ith d ra w a l  w a s  o n ly  
te m p o ra ry .

1. D ívis K  t í  al. Mulĩicencre dỉnỉcai ưiaỉs of benzim iđazolccarbam at« in
hum an echinococcosỉs. BuU WHO 1986; 64; 383-8.

AU cross-reíerences reíer to entries in Volume A
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2 Davỉs A, t í  ai. M uiticentre clứúcal trials of benzimỉdazoIecaibainates ỉn 
hum an cystỉc echỉnococcosis (phasc 2). Buiỉ WHO 1989; 67: 503-8.

B re a s t  f e e d in g .  T h e  re su lts  o f  a  s tu d y 1 in  33 w o m e n  g iv en  
ã  s in g le  o r a l  4 0 0  m g  d o se  o f a Ib e n d a z o le  su g g e ste d  th a t  
a lb e n d a z o le  a n d  i ts  a c tiv e  m e ta b o li te  a tta in e d  lo w  c o n c e n -  
tra t ìo n s  i n  b r e a s t  m ilk . T h e  a u th o r s  c o n s id e re d  th a t  
a lb e n d a z o le  w a s  u n lik e ly  to  b e  h a rm íu l  to  b re a s t-fe d  
in ía n ts .

1. Abdel-tawab AM. n  al. Albendatole and it$ meiaboUtes in the breast 
milk of lactatỉng vvomen following a sỉngle oral dose of aỉbendaxole. Br J  
Clin Pharmacol 2009; 68: 737-42.

Effècfe o n  g ro v v th .  A  m u lt ip le -d o s e  reg im e n  o f a lb e n d -  
a zo le  in  c h i ld r e n  w i th  a s y m p to m a tic  trich u ria s is  h a s  b e e n  
re p o r te d  to  b e  a s s o d a te d  w i th  im p a ữ e d  g ro w th  in  th o se  
w ith  Iow  Iev e ts  o f  in fec tk> n . 1 H o w e v e r  it  w a s  c o n s id e re d  
th a t  th is  s h o u ld  n o t  p r e v e n t  t h e  u se  of s in g le  doses  In  
m ass  ơ e a tm e n t  p ro g ra m m e s .2

1. Porrester JE. t í  a i  Randomiseđ criaỉ oi aibcndazolc and pyrantel ỉn 
symptomless trichurỉasỉs ỉn children. Lanctí 1998; 352: 1103-8.

2. Winstanley p. AJbendazoỉe ỉor mass ưeatm ent oỉ asymptomatỉc trichuris 
inícctions. Larưtt 1998; 352: 1080-1.

E ffe d s  o n  th e  liv e r . I n  a  se rie s  o ỉ  4 0  p a tie n ts  g iv e n  a lb e n d -  
a zo le  ỉo r  e c h in o c o c c o sis , 7  d e v e lo p e d  a b n o n n a li tie s  in  
l iv e r  íu n c t io n  te s ts  d u r in g  th e r a p y . ' S ix  h a d  a h e p a to c e llu -  
la r  ty p e  o f  a b n o rm a li ty  a t t r ib u ta b le  to  a lb en d azo le ; t h e  
s e v e n th  h a d . c h o le s ta t ic  j a u n d ic e  w h ic h  w as p ro b a b ly  n o t  
d u e  to  a lb e n d a z o le .  S ee  a lso  I n á d e n c e  o f A d v erse  E ữ ects , 
p . 150 .3  fo r  r e p o r t s  o f r a is e d  se ru m -tra n s a m in a s e  levels.

A lb e n d a z o le  s h o u ld  o n ly  b e  u s e d  in  th e  t r e a tm e n t  o í  
ec h in o c o c c o sis  ư  th e r e  is c o n s ta n t  m ed ic a l su p e rv is io n  w i th  
re g u la r  m o n i to r in g  of s e ru m -tra n s a m in a s e  c o n c e n tra tio n s  
a n d  o f  le u c o c y te  a n d  p la te le t  c o u n ts .  P a tie n ts  w ith  l iv e r  
d a m a g e  s h o u ld  b e  t r e a te d  w i th  r e d u c e d  d o se s  o f  
b e n z im id a z o le  c a rb a m a te s ,  if a t  a ll . 2

1. Morris DL. Sm ith PG. Àlbendazole ỉn hyđatíd díscasc—hepatocclỉular 
toxidry. Trarts R  Soe Trop Mtd Hys 1987; 81: 343-4.

2. Davỉs A. t í  a i  M ulticentre dinỉcal trỉals of benzừnidazolecarbamates in 
hum an cystỉc echỉnococcosis (phase 2). Bulỉ WH0 1989; 67: 503-8.

P re g n a n c y . A lb e n d a z o le  is te ia to g e n ỉc  in  so m e  animals 
a n d  th e r e  a re  n o  a d e q u a te  a n d  w e l l  c o n tro lle d  s tu d ie s  in  
h u m a n  p r e g n a n c y .  A Jb en d azo le  is th e re ío re  u su a lly  
c o n tra - in d ic a te d  d u r in g  p r e g n a n c y  a n d  us lic e n se d  p ro -  
d u c t i n ío r m a t io n  c a u tio n s  a g a in s t  b e c o m in g  p r e g n a n t  
w h ile  ta k in g  a ỉb e n d a z o le  o r  v v ith in  O ne m o n th  o f c o m p le t-  
in g  tre a tm e n t.

F o r  r e íe re n c e  to  a  s tu d y  o f  vv o m en  g iv en  a lb e n d a z o le  
vróth iv e r m e c t in  d u r in g  th e  s e c o n d  t r im e s te r  o f  p re g n a n c y , 
see  p . 1 58 .2 .

Interađions

Anthelmintics. T h e  p la sm a  c o n c e n tra t io n  o í  a lb e n d a z o le  
su lío x id e  h a s  b e e n  in c re a se d  b y  praỉiquanteự a lth o u g h  th e  
p rac tic a l c o n s e q u e n c e s  o f th is  w e re  co n s id e red  u n c e r ta in .  
A  la te r  s tu d y 2 in  h e a lth y  su b je c ts  in d ic a te d  th a t  p lasm a  
c o n c e n tra t io n s  o f  (+) a n d  (-) e n a n tio ra e r s  o f  a lb e n d a z o le  
suU ox ide  w e r e  in c re a se d  b y  a b o u t  2 6 0  a n d  3 6 0 %  resp e c -  
tive ly , a lb e n d a z o le  su lío n e  b y  so m e  190% , a n d  (-)-(R)- 
p ra z iq u a n te l  b y  a b o u t  6 5 % , w h e n  a ỉb e n d a z o le  a n d  p raz i-  
q u a n te l  w e re  g iv e n  to g e th e r .  A l th o u g h  th is  ra is e d  th e  p o s-  
sib ility  o f in c r e a s e d  efficacy  b o m  th e  c o m b in a tio n , th e  
m a g n itu d e  o f  t h e  c h a n g e s  su g g e ste d  th a t  in c re a se d  a d v e rse  
e ííe c ts  m ig h t  b e  a p ro b le m , a n d  d o se  a d ju s tm e n t  m ig h t b e  
n e e d e d .2

1. Homeida M. a  al. pharmacokinetic interaction benveen praiiquantel 
and atbendazote in Sudanese men. Artìt Trop MtdParasitol 1994:88:551- 
9.

2. Lima RM, ff aỉ. Albendaaole-praáquantel interactỉon in heaỉthy 
volumeers: kinecic disposition. metabolism and enantioselectivitY. Br J 
CliH pharmacoì 2011; 71: 528-35.

Antiepileptics. Phenytoin, carbamaĩepine, a n d  phenobarbital 
a p p e a r  to  i n d u c e  th e  o x id a tiv e  m e ta b o lĩsm  o f  a Ib e n d a z o le  
v ia  t h e  c y to c h r o m e  P 4 5 0  iso e n z y m e  CYP3A b y  ro u g h ly  
t h e  sa m e  e x te r n ,  r e s u l tin g  in  s ig n iS c a n tly  re d u c e d  c o n c e n -  
tra t io n s  o ỉ  a lb e n d a z o le  su lío x id e . T h is  in te ra c tio n  is lik e ly  
to  b e  c lin ic a lly  s ig n iĐ can t vvhen  a lb e n d a z o le  is u se d  to  
t re a t  sy s te m ic  w o r m  in íe c tio n s ,  a n d  in c re a se d  doses  o í  
a lb e n d a z o le  v v o u ld  b e  n e e d e d . 1 T h e  ỉn te ra c tio n  is  p ro b a b ly  
n o t  d in ic a lly  s ig n ilic a n t w h e n  a lb e n d a z o le  is  u se d  fo r  
in te s tin a l  w o r m  in íe c tío n s .

1. Lanchoỉe VL, t í  ai. Pharm acolánetic intcracứoũ ben rten  Hbcndãzole 
suỉỉoxỉde enantìom ers and antíepiỉeptic drugs ỉn  paricnts witfa 
neurocysticercosis. Ther Drug Monừ 2002; 24: 338-45.

Corticosteroids. P la sm a  c o n c e n tra t io n s  o f th e  a c tiv e  m e ta -  
b o lite  o f  a lb e n d a z o le  (a lb e n d a z o le  su lío x id e )  w e re  
r e p o r te d  to  b e  r a is e d  b y  a b o u t  5 0 %  in  a  s tu d y  in  8  p a tie n ts  
r c c e iv in g  dexamethasone

1. Jung H. t t  el. Dexam ethasone ỉncreases plasma levels of albendaaole. J  
N a m l  1990; 237: 279-80.

Gastrointestinal drugs. C ó n c e n tra t io n s  o f a lb e n d a z o le  
suU ox ide  h a v e  b e e n  to u n d  to  b e  ra is e d  in  b ile  a n d  h y d a tid

cyst f lu id  w h e n  a lb e n d a z o le  w a s  g iv e n  vvith dmetidine, 
w h ic h  m a y  in c re a se  e h ic a c y  in  th e  ư e a tm e n t  o f  e c h in o -  
coccosis . 1

1. W«1 H, t í  aỉ. Initíaỉ observatìon on albendazole in combination with 
dm etidine for the treatm ent o ỉ hum an cystic echỉnococeosỉs. Ann Trop 
Med Parasitol 1994; 88: 49-52.

Pharmacokinetìcs
A b so rp tio n  o f  a lb e n d a z o le  b o m  th e  g a s tro in te s tin a l  t ra c t  is 
p o o r  b u t  m a y  b e  e n h a n c e d  b y  a  ía t ty  m ea l. A ỉb e n d a zo le  
rap id ly  u n d e rg o e s  e x te n s iv e  firs t-p a ss  m eta b o lism . Its  
p r in d p a l  m e ta b o li te  a lb e n d a z o !e  suUÕ xide h a s  a n th e lm in tic  
ac tiv ity  a n d  a  p ỉasm a  h a lf- life  o f  a b o u t  8 .5  h o u rs .  
A lb e n d a zo le  su lío x id e  is vvidely d is tr ib u te d  th r o u g b o u t  th e  
b o d y  in c lu d in g  in to  th e  b ile  a n d  th e  CSF. I t is a b o u t  7 0 %  
b o u n d  to  p la s m a  p r o te in .  A Ib e n đ a z o le  s u lío x id e  is 
e lim in a te d  in  th e  b ile ; o n ly  a  sm all a m o u n t  a p p e a rs  to  b e  
e x c re te d  in  t h e  u r in e .

R e íe re n c e s .
1. M arriner SE. t í  aỉ. Pharmacokinetics oỉ albendazoỉe in m an. Bur J  ơ in  

Pharmaeol 1986; 30: 705-8.
2. M om s D ỉ, t í  ai. Penetradon of aibendazoie sulpboxỉde ỉnto hydadd 

cysts. Guí 1987; 28: 75-80.
3. Steiger u, t í  al. Aỉbendazoỉe treatm ent oí echlnococcosỉs ỉn humans: 

eữects on m iaosom aỉ metabolism and drug tolerance. ơ in  Pharmacol 
Ther 1990; 47: 347-53.

4. lu n g  H, t í  ai. CUnỉcaỉ phannacokỉnetỉa  oỉ aỉbendazoỉe ỉn patients with 
brain cysticercosis. J  Oin Pkarmacoí 1992; 32: 28-31.

5. Jung  i t t í a l .  Clinỉcal pharm acokỉnetỉo  o ỉ albendaiole ỉn children with 
neurocysticercosỉs. Am J  Ther 1997; 4: 23-6.

6. Dayan AĐ. Aỉbcndaxole. mebendazole and prariquanteỉ: revievv oỉ 
non-dlnical K ràdty and pharmacokỉnetics. Acta Trơp 2003; 86: 141-59.

Preparatíons
Proprielory Preporatìons (details are g iven  in  V olum e B)

Single-ingredient Preparations. Arg.: Vastus; Vermizole; AustraL: 
EskazoIe; Zentel; Austrỉa: Eskazole; Braz.: AIba-3; Albel; 
Albendrox; A lbendy: A lbenteỉ; Albenzoiúl; A lbezin; Alín; Ben- 
zoI; Im av erm ilt; M ebenlx; M onozol; N eo Bendazol; Parasin; 
Parazol; V em iidase; V erm ltal; ZenteỊ; Zolben; ơ iilẹ ;  C eprazoIt; 
Vermoil; Zentel; Chinar. A bentel Zentel ( ® 4 í 9 ) ;  Cz.;
Z entelf; Fr.: Eskazole; Zentel; óer.: Eskazole; Gr.: A lbéndol; 
Eskazole; Zentel; ỉndìa; ABD; Abide; ABZ; Abzole; AH-1; Al; 
Aibacos; A lbam aa; AI ba sym ; Aỉbazole; A lbekon; AlbendoL* 
Albent; A lbenzole; Albesan; Albest; A lbestan Albex; Albezole; 
Albol; A lbosym; A lboven; Albrodo; Alenda; Alio; A hnin th ; 
A ltec  A]w orm ; Alzad; Alzol; A ntheb  A n tiw onn ; A riban; Asi- 
bend; A tbend; À viband; Avizole; Band; Bandy; B an thel; B end- 
ex; B endob B enrod; Benzys; Btivom ; C-Band; C-Bend; C-Trop; 
Cidazole; C o m b an tr in -A  C onthel; C uw ann ; Dazo; Dìspel; E- 
Bend; Ebex; Ejectil; E lbend; Eleben; E lm lnex ' E m a n th a lt; 
Enbenob Foben; Gekare; Getrìd; JanboL' Kiraza; Lupibenđ; 
M ilibend; M orband; N -Bend; NBW orm; N em aban; N em oíex; 
Nemozole; N ow orm ; N ubend; Obery Odal; O lban; OIworm; 
Om nitel; Zentel; Israel-. Eskazole; ItaL: Zenteb Malaysia: A lben- 
dolf; A lm ex; Cham ps D-W orm s; M esin-C; T h d b a n ; Vemizol; 
Zendal; Zenm ex; Zentel; Zoben; Mex.: A lbensiỉt; A ldam in; Alía- 
zob B en d a p a rt; B radelm ín; Daxocan; Dazolin; Dezabil; Digeza- 
nol; E n to p lu s t; Eskazole; E uralben; Gascop; H elm isonst; Hides; 
Kolexan; L overalt; Lum briíar; Lurdex; o lb e n d ita l t;  RivazoI; 
Serbendazol; Synparyn; T en ib ex t; V eranzolt; V en n in  Plus; 
V etm iỉen; Zelíin; Zenaxin; Zentel; Neth.: Eskazole; Philipp.: 
Adazol; Alzel: Benzol; Zentel; PoL: Z enteb Port.: Zentel; Rtts.: 
Nem ozole (HeM030Ji); Sanoxal (Canoitcan); S.AfrB endex; W or- 
m adole; Z enteb  singapore: A lbendol; A lzental; Z enteb Spain: 
Eỉkazole; Switz.: Zentel; Thai.: A b en te lt;  AlbateL' A lben-H ero; 
Alben-VC; Alben; A lbenda; A lbenz; AĨbezol; A lda; Aldazole; 
AJfuca; Alzol; A n th e d a t; B enyad; CB-400; Falben; Fatel; Gen- 
dazel; la b e n d a ; Leo-400f; M anozide; M esin; M yco te lt; Proda- 
zole; San-San; Vermixide; V etoben; Zeben; Zela; Zentel; Zen- 
zera; Turk.: Andazol; UAE: A lbenda; ukr.: Aldazole
(Aawia30Ji); V orm il (BopMna); Zentel (3eurea); USA: Albenza; Venez.: A lbezol; A lbican Bevindazol; Helal; Sostril: Taron; Ven- 
dazol; Zentel.

M ubKngredient Preparo liona. In d ia :  A b laze -IM ; A BZ P lu s ; A lb a - 
COS-IR; Albosym-IR; Alvect; A nthel-UP; A riban Plus; Ascapil A  
Bandy Plus; Benrod-I; Benzole; D-VVorm; Ectin-A; E le a -A ' 
Elm inova; Eradix; Eris Plus; Getrid-I; H ym in Plus; Hym in; 
Im ectin  Forte; Ivecop-AB; Iv e rd d -A ' Iverzole; Ivorab K aybend; 
Kidi; M acbi Plus; N etw orm ; Mex.-. c Cobistal; Farm iven  Oxal; Thai.: A lbem ed.

Pharmocopoeial Preparotions
USP 36; Á lbendazole Tablets.

Trivalent Antimony Compounds
Compuestos ;de ;antim onio '.trivalente; ừ p e x B a /ie H T H b ie  

CọeẠMHeHna CypbMN. r

Antimony Potassium Tartrate
Antim. Pot Tart; Antimónico potásico, tartrato; Antimoniùm 
Tartaricum; Ạntymonu potasu wiríían; Brechweìn5tèin;:Kalii 
Stibyli Tartras; Potassium Antimonyltartrate; Stibii et .Kalii: 
Tartras; Tartar Emétic Tartàrụs Stibiatus; ÀHTHMỌHnn-Tạ pĩpaT 
ka/iMfl. .

Đ ipỏtassium  ■ b iầ ĩtJ-[23 -d lfiỹd r6xybu tanẽd ioá to (4 -)-0 ',0 2.Oỉ, 
0*J}-diantim onate(2-) trihydra te ; EDtpotassíum b is[ụ-tartra to  
(4-)]diântim onate(2-) ữ ihydra te . '  ’ "
C8H4K20 ,2Sbj,3H20=667.9 .... ■■■■■
CAS—  ỉ 107l-l5-1 (anhydrous antimony potassium tartrate); 
28300-74-5 (antimony potassium tartrate tnhydrate)..
UNII — DL60Z476V3. ' . -

P h a rm a c o p o e io s . In  us.
USP 36: ( A n tim o n y  P o ta ss iu m  T a r ơ a te ) .  O d o u r le s s , 
co lo u rless , t ra n s p a re n t  a y s ta l s  ọ r  w h i te  p o w d e r . T h e  
c ry s ta ls  eíQ oresce o n  e x p o su re  to  a ữ  a n d  d o  n o t  re a d ily  
re h y d ra te  e v e n  o n  e x p o s u re  to  h ỉg h  h u m id i ty .  S o lu b le  ỉ  in  
12  o f w a te r, 1 in  3 o f b o ilin g  w a te r ,  a n d  1 in  15 o í  g lyce ro l; 
in so lu b le  in  a lco h o l. I ts  S olu tions a re  a d d  to  litm u s .

Antimony Sodìum Tartrate
Ảntím Sod. Tart; Anbrĩióníco 'ăỉdico, tartrato; Sodium 
Antimonyltartrate; Stibiúm' NaưlurnTartaricum; Ahtmmohvui- 
TapTpaTHaTpna. Ị

D isodium  b is(iJ-[2 ,3-d ihydroxỵbũtạnedíoato(4-)-0 ,,O ỉ:0 3,ơ 4ll 
dian tim onate(2-); D isodium bis{jj-[L -{+)-tartrato(4-)]}dianti- 
m onate< 2-).
CgH4Na20 , 2Sb2= 5 8 1 6  ■-
CĂS — 34521-09-0. - i --
UNII — 3KUI0LP48L - ■ - - ■

P h a rm o c o p o e ia s . In  Int. (as C4H 4N aO TSb =  308 .8 ) a n d  us. 
U S P  36: (A n tim o n y  S o d iu m  T a r tra te ) . O d o u rless , c o lo u r-  
less , tra n s p a re n t c ry sta ls  o r  vvhite p o w d e r .  T h e  a y s ta l s  
e íũ o re sc e  o n  e x p o s u re  to  a ir . F re e ly  so lu b le  i n  vvaten  
in so lu b le  in  a lco h o l.

Sodium Stibocaptcite ÍBAN, riNNi 
Antimony Sodĩùm Dimércaptosuccìnate; Estibọcaptato dè 
sòdio; Natrii Stibocaptas; Ro-4-l 544/6; Sb-58; Stibòcaptate; 
Stibocaptate de Sodium;TWSb/6 ; Haĩpna CTviỗOKarrraT. 
Antimony sodium fneĩo-2,3-dimercaptosuccinate, The 
íorm ula va rie s ; from  .C|2H i1NaOI2SjSb2 = 806.1 ‘to  
C,2H6NasOuS6Sb2=916.0.
CAS — 3064-61-7'(C , /y V ữ íO  lAsSòi).
ÚNII —  VFV49ULL8Q.

Stibophen
Estibpfeno; Eouadin; S tib o p h en u m ; CĩMÕoệeH. 
B is [4 ,5 -d lh y d ro x y b e n ze n e -l,3 -d isu lp h o n a to (4 -)-0 4,0 5]an ti-  
m onate(5 -) p e n tá so d lu m  h e p ta h y d iá te . 
C |2H4Na5Q«S4Sb,7H20 = 8 9 5 2  

 ̂CAỊ'— ĩ5489-16-4 (stibophen heptahydrate).
AỶC —  P02BX03.

Uses and Administmtion
T riv a le n t a n tím o n y  c o m p o u n d s  w e re  u s e d  in  th e  t r e a tm e n t  
o f  t h e  p ro to zo a l in íe c tìo n  le ish m a n ia sis  u n t i l  th e  a d v e n t  of 
t h e  less tox ic  p e n ta v a le n t  c o m p o u n d s . T h e y  c o n tin u e d  to  b e  
u s e d  in  th e  t re a tm e n t  o f  sch is tosom iasis, b u t  h a v e  n o w  b e e n  
su p e rse d e d  b y  less to x ic  a n d  m o re  e asily  g iv e n  d ru g s  su c h  as  
p ra r iq u a n te l.

A n tim o n y  so d iu m  ta r t ra te  w a s  ío rm e r ly  u s e d  as  a n  
e m e tic . T he so d ỉu m  ta r t ra te  a n d  p o ta s s iu m  ta r t ra te  h a v e  
a lso  b e e n  u se d  as  e x p e c to ran ts .

Adverse Effects and Treatment
T riv a le n t a n tim o n y  c o m p o u n d s  a re  m o re  to x ic  th a n  
p e n ta v a le n t  a n tim o n ia ls  su c h  as  s o d iu m  s tib o g lu c o n a te , 
po ssib ly  b ec au se  th e y  a re  e x c re te d  m u c h  m o re  s lo w ly . T h e  
m o s t  serious a d v e rse  e tte c ts  a re  o n  th e  h e a r t  a n d  liv e r . T h e re  
a r e  in v ariab ly  ECG c h a n g e s  d u r in g  t r e a tm e n t ,  b u t  h y p o -  
te n s io n , b rad y card ia , a n d  c a rd ia c  a r r h y th m ia s  a re  m o re  
se rio u s . S u d d e n  d e a th  o r  c a rd io v a sc u la r  c o llap se  m a y  o c c u r  
a t  a n y  tim e. E le v a te d  l iv e r  e n z y m e  v a lu e s  a re  c o m m o n ; liv e r  
d a m a g e  vvith h e p a tíc  ía i ỉu re  a n d  d e a th  is m o re  lik e ly  in  
p a tie n ts  vvith p re -e x is tm g  h e p a tic  d ise a se .

A dverse  e ữ e c ts  im m e d ia te ly  a ỉ te r  in tr a v e n o u s  u se  of 
tr iv a le n t  a n ó m o n ia ls , in  p a r t ic u la r  t h e  ta i t ra te s ,  h a  ve 
i n d u d e d  c o u g h in g , c h e s t  p a in , p a in  in  t h e  a rm s, v o m itin g , 
a b d o m in a l p a in , ta in tin g , a n d  co llapse, e s p e d a l ly  a í te r  r a p id  
in je c tio n . E x tra v a sa tio n  d u r in g  in je c tio n  is e x tre m e ìy  
p a in h i l  b e c a u se  o ỉ  tis su e  d a m a g e . A n  a n a p h y la d o id  
re a c t io n  c h a ra c te r ise d  b y  a n  u r tic a r ia l  r a s h ,  h u s k y  v o ice , 
a n d  colỉapse h a s  b e e n  re p o r te d  a f te r  t h e  s ix th  o r  s e v e n th  
in tra v e n o u s  ũ ỹ e c tio n  o f  a  c o u rse  o f  t te a tm e n t .  :

M a n y  less im m e d ia te  a d v e rse  e tìe c ts  h a v e . o c c u rre đ  
in d u d in g  g a s ư o in te s từ ia l  d istu rb a n c e s , m u s c u la r  a n d  jo in t  
p a in s , a rth ritis , p n e u m o n ia ,  d y sp n o e a , h e a d a c h e , dÌTTÌness, 
w e a k n e ss , p ru r i tu s ,  ra sh e s , { á d a l o e d e m a , íev e r , h a e m o ly tic  
a n a e m ia ,  a n d  k id n e y  d a m a g e .

L arge o ra l doses  o f a n tim o n y  c o m p o u n d s  h a v e  a n  e m e tic  
a c tio n . C o n tin u o u s  t r e a tm e n t  w i th  sm a ll d o ses  o f  a n tim o n y

The Symbol t  denotes a preparation no longer actively marketed
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m a y  g ive  rise  to  sy m p to m s  o ỉ  s u b a c u te  p o iso n in g  s im ila r  to  
th o se  o ỉ  c h ro n ic  a rse n ic a l  p o iso n in g .

T re a t in e n t  o f  s e v e re  p o iso n ỉn g  w i th  a n tim o n y  c o m - 
p o u n d s  is s im iỉa r  to  th a t  fo r  a rs e n ic  p o iso n in g  (p. 2 4 4 9 .1 );  
d im e rca p ro l m a y  b e  o f b e n e íi t.

R e íe re n c e s .
ỉ . Stemmer KL. Pharmacology and loxỉcology o ỉ beavy metals: antím ony. 

Pharmacữl Ther 1976: 1: 157-60.

Precautions
T riv a le n t a n tim o n y  th e ra p y  h a s  g e n e ra l ly  b e e n  s u p e rse d e d  
b y  less to x ic  ơ e a tm e n t .  It is c o n tra - in d ic a te d  in  th e  p re s e n c e  
o f lu n g , h e a r t ,  liv e r , o r  k id n e y  d isease . In tra v e n o u s  
in ịe c tio n s  s h o u ld  b e  g ìv en  v e ry  slovvly a n d  s to p p e d  ư  
c o u g h in g , v o m itin g , o r  s u b s te m a l  p a in  occurs; e x tra v a sa -  
t io n  s h o u ld  b e  a v o id e d .

Som e a n tim o n y  c o m p o u n d s  s u c h  a s  th e  ta r tra te s  c a u se  
se v ere  p a in  a n d  tis su e  n e c ro s is  a n d  s h o u ld  n o t  b e  g iv e n  b y  
in tra m u s c u la r  o r  s u b c u ta n e o u s  in je c tio n .

Breast ỉeeding. T h e  A m e ric a n  A c a d e m y  of P e d ia tr ic s ' 
S tates t h a t  th e re  h a v e  b e e n  n o  re p o r ts  o f a n y  c lin ica l e f f e a  
o n  th e  i n la n t  a s so c ia te d  w ith  th e  u se  o f  a n tim o n y  b y  
b re a s t- íe e d in g  m o th e r s ,  a n d  th a t  th e r e lo r e  it  m a y  b e  c o n - 
s id e re d  to  b e  u s u a lly  c o m p a tib le  w i th  b re a s t  íee d in g .

1. American Academy of Pediatrics. The transfer of drugs and  other 
Chemicals ỉnto hum an milk. Pediđtria 2001; 108: 776-89. (Retỉred May 
2010] Correcdon. ibid.; 1029. Aỉso avaiỉable ac  hrtpJ/aappolicy. 
aappublications.Org/cgi/comem/full/pediatrics%3bl08/3/776 (accessed 

■ 02706/04]

Glucose-6-pbosphote dehydrogenase detìáency. In  th e
e v e n t  o f  tr iv a le n t  a n tim o n y  c o m p o u n d s  b e in g  u se d , 
p a tie n ts  w l th  G6 PD d e íic ie n c y  s h o u ld  b e  e x đ u d e d .  W H O  
lists  s tib o p h e n 1 a m o n g  th e  a n th e lm in tic s  to  b e  a v o id e d  in  
p a tie n ts  w i th  th is  d e U d e n c y .

ỉ . WHO. Glucose-6-phosphate dehydrogenase deãtíency. Bull WHO 1989; 
67: 601-11.

Pharmacokinetìcs
A n tìm o n y  c o m p o u n d s  a re  p o o r ly  a b so rb e d  b o m  ' t h e  
g a s tro in te s tin a l  t ra c t .  T h e y  a re  s lo w ly  e x c re te d r  m a in ly  in  
t h e  u r ỉn e ,  a f te r  p a re n te ra l  doses. A n t im o n y  a c c u m u la te s  in  
t h e  b o d y  d u r ìn g  ơ e a tm e n t  a n d  p e rs is ts  fo r  sev era l m o n th s  
a f te rw a rd s . T r iv a le n t a n tim o n y  h a s  a  g re a te r  aíH n ity  fo r  ce ll 
p ro te in s  t h a n  fo r  p la s m a  p ro te in s .

P r e p a r o t i o n s

Proprietary  Preparartons (details a re  g iven  in  Volum e B)

Muhi-ingredient Preporatíons. Port: S todal; Thai.: B row n M ix- 
tu re ; M ist Tussis.

Homoeopathk Preparotions. Austral.: A llergy R e lie t C hildrens 
Cough Relieb Respatona C hesty C ough  6 - Nasal C ongesóon; Austrúr. B ronchalis-H eel; P n eu m o d o ro n  N r 2; Tartephedreel; 
Tonsan chronisch; CatuuL: Acne; B rocosin; B ronkeelt; C a lno rt; 
Cou C om plext; C ough Syrup vvith H o n e y t; Hylands Cough; 
Hylands Fo im ula  CS; Stodab Cz.: Bronchalis-H eel; F r.: Bori- 
pharm  N o 12f; Cetraria  Com plexe N o 61; H om eogene 14f; 
H om eognppet; Ipeca Compose; Pu lm o-D raino lt; Stodal; Sto- 
dab  Ger.: Bom arthros H arpagophytum  Com plex; Bronchiselect; 
C eỉasu líon  N f; E upa to rium  N O ligoplex; Pneum odoron  2; 
Rheum a-H evert; R heum a-H evert; R o th 's  RKT Tropíen; R uỉeb- 
ra n  b ro n c h o t;  Vomistop; Hung.: Bronchalis-H eel' Stodal; Netíu: B ronchalis; s to d a b  Rus.: A tm a (AĩMa); Stodaỉ (CxoaanL); 
S-A/r.: P n eum odoron  2 f; Switz.: Bronchalis-H eel; Stodal; ukr.: 
A tm a (Atms); Stodal (CToaam.).

Betanaphthol
2-Naftoì; p-Maftol; 2-Naftoli; 2-Naftolo; Naphthol; Bera- 

'Haệron.* •
Naphth-2-ol. ....................  . •
c , 0^80=1442
CẶS— 135-19-3.' 
um —  P2Z7ỈQK5H

P h a rm a c o p o e ia s .  In  Pol. a n d  Swừs.
Protìle
B e ta n a p h th o l  w a s  ío rm e r ly  u s e d  a s  a n  a n th e lm in tic  in  
h o o k v ro rm  a n d  ta p e w o rm  in íe c tio n s ,  b u t  i t  h a s  b e e n  
su p e rse d e d  b y  less to x ic  a n d  m o re  e ỉ h d e n t  drugs.

B e ta n a p h th o l  h a s  a  p o te n t  p a ra s i t id d a l  e ỉíe c t a n d  h a s  
b e e n  u s e d  to p ic a lly  i n  th e  t r e a tm e n t  o f  scabies, ringvvorm , 
a n d  o th e r  sk in  d iseases.

B e ta n a p h tb y l  b e m o a te  h a s  b e e n  u s e d  in  p re p a ra tỉo n s  ío r  
t h e  t r e a tm e n t  o f g a s ư o in te s t in a l  d iso rd e rs .

Preparations
Propnetary Preparations (details are g iven  in  V oỉum e B) 

MuK-ingredient Preparolions. Arg.: H ekabetol.

B ithionol IBAN. rìNNI

Bithiónololum; Bithionolum; Bitionol; Bitionolol; Bitionololi;
Bhtmoho/1.
22'-Thiobis(4,6-dichlorophenol).
C12HéPAS=356.0 ■
cís —  97-18-7.
ATC—  D10AB0Ĩ; P02BX0Ì. ■■ ’
ATC Vet —  ODIOABOI; QP52AG07.
UNII —  AMT77LS620.

P h a rm a c o p o e ia s .  Fr. in c lu d e s  b i th io n o l  o x id e  fo r  v e te r in a ry  
use.

Uses and Administratìon
B ith io n o l is a  c h lo r in a te d  b is -p h e n o l  vvith b a c te r id d a ]  a n d  
a n th e lm in tic  p ro p e r tie s . I t  is a c tiv e  a g a in s t  m o s t  ơ e m a to d e s  
((lukes). B ith io n o l is u se d  in  p re íe re n c e  to  p r a d q u a n te l  in  
ía sd o lỉa s is  as a n  a lte m a t iv e  to  tr id a b e n d a z o !e  (see  L iver 
F1uke In fe c tìo n s , p . 14 6 .2 ). I t  is a lso  u se d  in  p a ra g o n im ỉa s is  
(see L u n g  F lu k e  I n fe a io n s ,  p . 146 .3 ) as  a n  a lte m a t iv e  to  
p ra r iq u a n te l.  It m a y  b e  g iv e n  in  a n  o ra l d o se  o f 30  to  
5 0 m g /k g  o n  a lte rn a te  d ay s ío r  10 to  15 doses. s h o r te r  
reg im en s  h a v e  b e e n  u sed .

B ith io n o l w a s  lo rm e rly  u se d  to p ic a lly  as  a b a c te r id d e  b u t 
th ìs  u se  h a s  d e d in e d  b e c a u s e  o f p h o to se n s itiv ity  rea c tio n s .

Adverse Effects
A dverse  e líe c ts  in  p a tie n ts  ta k in g  o ra l  b i th io n o l in c lu d e  
a n o re x ia , n a u s e a ,  v o m itin g , a b d o m in a l d isc o m ío rt, d ia rr-  
h o e a , s a liv a tio n , d izz iness, h e a d a c h e , a n d  rash e s .

P h o to se n s itiv ity  re a c tio n s  h a v e  o c c u rre d  in  p e rs o n s  u s in g  
soap  c o n ta in in g  b ith io n o l.  C ro ss -se n s itisa tio n  w ith  o th e r  
h a lo g e n a te d  d is in íe c ta n ts  h a s  a lso  o c c u rre d .

Preparatìons
Proprietary Preporatìons (details a re  given in  V olum e B) 

Muhi-ingredient PreparoHons. Arg.: Fonergine.

Bromofenofos iriNNỊ
Bromfenofos; Bromofenofós; Bromofénofos; Bromofenofo- 
sum; Bromophenophos; Bromphenphos; 5p0M0(ị)eH0(Ị)oc 
3,3',S,5'-Tetrabromo-2,2'-biphềny|diolmono(dihydrogèn 
phosphate).
C,2H7Br405P=581.8 .
c ĩs  —  21466-07-9. . . . . . . .
ATC Vet —  QP52A802. 
um —  XTH861Q3CR.

Proỉile
B ro m o íe n o lo s  is  a  b is p h e n o l  d e riv a tiv e  u s e d  as  a n  
a n th e lm in tic  in  v e te r in a ry  m e d id n e  fo r  th e  t r e a tm e n t  of 
fluke  in íe c tio n s .

Cambendazole 18.AN. USAN, riNNỊ

Cambendazol; Cambendazoíum; MK-905; KaMỏeHfla30/i. 
Isopropyl 2-(thiazo!-4-yl)-lH-benzimidazol-S-ylcarbamate. 
Ch H,4N4O2S=302.4 ;
■CẢS — 26097-80-3.
ATC Vet —  0P52AC08. 
um — 079X63S3DU.

Profi/e
C a m b e n d az o le  is a  b e n z im id a z o le  c a rb a m a te  a n th e lm in tic  
s tru c tu ra ỉly  re la te d  to  t ia b e n d a z o le  (p . 16 8 .1 ). I t  is u se d  in  
th e  t r e a tm e n t  o f  sơ o n g y lo id ias is .

Preparations
Proprietary Preparahons (details a re  given ỉn  V olum e B) 

Single-ingredienl Preparotions. Braz.: Cam bem .

Muhi-ingredient Preparatìons. Braz.: Exelm in.

chenopodium Oil
Aceite de quenopodio; Aetheroleum Chenopodii; Esencia 
de Quenopodio Vermiíuga; Oil o f  American VVọrmseed; 
Wurmsamenõl; MapeBoe Macno; AMỗpo3neaoe Maaio.
C45 —  8006-99-3.
UNII —  300968í U6R.

ProỈỊle
C h e n o p o d iu m  oil is d istU led vvith s te a m  b o m  th e  fre sh  
f lo w e r in g  a n d  í r u i t i n g  p l a n t s ,  e x c lu d in g  ro o ts ,  o f 
Chenopodium ambrosioides v a r .  anthclminticum.It c o n ta in s

a sca rid o le  a n d  w a s  ío rm e r ly  u s e d  as  a n  a n th e lm in tic  fo r th e  
e x p u ls io n  o f  round-vvorm s (Ascaris) a n d  hookvvorm s. I t  is 
to x ic  a n d  h a s  c a u se d  m a n y  ía ta litie s .

Handling. C h e n o p o d iu m  oil m a y  e x p lo d e  w h e n  h e a te d .

Preparations
Proprietary Preparotíons (details are given in  Volum e B) 

H om oeopathic Preparotions. Fr.: Cina Com plexe No 55f.

clorsulon IBAN, USAN, rlNNI

dorsulón; cỉprsulọnè; Clorsulonum; MK-401; KnopcynoH.
4-Amino-6<tnchlói;ovinyl)benzene-13-disulphonamide.
CaH8CljN3O4S2=380.6
Ớ s —  6020006-8.
UNII —  EG1ZD06LRD.

Pharmacopoeias. In  us fo r  v e te r in a ry  u se  on ly .

U S P  36; (C lo rsu lo n ). A  w h ite  to  o f f-w h ite  p o w d e r . S ligh tly  
so lu b le  in  vvater; íre e ly  so lu b le  in  a c e to n itr ile  a n d  in m eth y l 
a lco h o l; v e ry  s lig h tly  so lu b le  in  d ic h lo ro m e th a n e .

ProfỊle
C lo rsu lo n  is a  su lío n a m id e  a n th e lm in tic  u se d  in  v e te r in a ry  
m e d id n e  fo r  th e  t r e a tm e n t  o f liv e r  D uke in íe c tio n s .

Closantel ỊBAN, USAN, rlNNI 

Qosantelum; R-31520; Kn03aHTen
5'-Ch)oro-4'-(4-chloro-a-cyanobenzyl)-3,5-di-iodosalicyl-o-
toluidide.
C22HmCI2I2N20 2=663.1 
CÃS —  57808-65-8.
ATC Vet —  QPS2AG09.
UNII —  EUL532EI54.

Closantel Sodium ÌBANM, rìNNMi

Closantel sódico; Closantel Sodique; Closantelum natricum; 
Klbsanteelinatrium; Kiọsantel sodná SỦI; Klosantelnatrium; 
Natrii Closantelum; R-3482S; Haĩpm  Kn03aHTen. 
C22HMCI2l2N20 2Na=686.1
UNIi —  ỎZBS9YC04P (anhydrous closantel 50dium); 
181924887F (closantel sodium dihydrate).

P h a rm a c o p o e ia s .  In  Eur. (see  p. vii) as t h e  d ih y d ra te  fo r 
v e te r in a ry  u se .

P h . E u r .  8 : (C lo sa n te l S o d iu m  D ih y d ra te  fo r  V e te rin a ry  Use; 
C lo sa n te l S o d iu m  D ih y d ra te  B P (V et) 2 0 1 4 ). A  yellovv, 
s lig h tly  h y g ro sc o p ic , p o w d e r .  I t  e x h ỉb its  p o ly m o rp h ism . 
V ery  s lig h tly  so lu b le  i n  w a te r;  f re e ly  so lu b le  i n  a lcoho l; 
so lu b le  Ũ1 m e th y l a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs . 
P ro te c t  b o m  lig h t.

Profị‘/e
C lo sa n te l is a n  a n th e lm in tic  u se d  in  v e te r in a ry  m e d id n e  fo r 
th e  t te a tm e n t  of í lu k e  a n d  n e m a to d e  in íe c tio n s .

Effeds on the eyes. Loss o f  e y e s ig h t w a s  r e p o r te d  in  1 1  

w o m e n  vvho re c e iv e d  d o s a n te l  (F Iu k iv er) in  m is ta k e  fo r a  
g y n a e co io g ica l p r o d u c t . 1 S ig h t w a s  re s to re d  a í tc r  c lo san te l 
w a s  s to p p e d  b u t  in c a p a d ta t in g  e y e  p a in  re m a in e d .

1. t Hoen E. eí aỉ. H annhil hum an use of donated veterinary drug. lancet 
1993; 342: 308-9.

Diamfeneride IBAN, riNNi

Diamíenetida; Diamfénétide; Diamfenetidum; Diamphe- 
nethide; /JnaMỘeHeTMfl.
P,P'-Oxybis(aceto-p-phenetidide).
CmH24NẠ=372.4 
CAS —  36141-82-9.
UNII —  U4TFJ7GB6T. . . . . .

P rọ Ạ V ẹ

D ia m íe n e tid e  is a n  é m th e lm in tic  th a t  h a s  b e e n  u se d  in  
v e te r in a ry  m e d iò n e  fo r  th e  c o n ư o l  o f fas tío lìas is  in  sh e ep .

Dichlorophen IBAN, riNNì

Dichloroíeen; Dichlorophène; Dichloropherium; Didorofe-- 
no; Di-phenthane-70; G-4; flnxnopo(j)eH. ' :
2,2'-Methylenebis(4<hlorophenol).
C,jH,00202=269.1 
CAS —  97-23-4.
AĨC  —  P02DX02. :
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m o n th ly  in te rv a ls . In  a re a s  w h e r e  ly m p h a t ic  S lariasis is 
e n d e m ic , mass treatmcnt c a m p a ig n s  c a n  r e d u c e  th e  in te n s ity  
o f  tra n sm is s io n  a n d  in c id e n c e  o f  d isease . D ie th y lc a rb a m - 
a i i n e  m a y  a lso  b e  u s e d  in  th e  ỉo rm  o f m e d ic a te d  sa lt to  
c o n tto l  ly m p h a tic  íila riasis . F o r  l u n h e r  d e ta ils , see  p . 154 .3 .

I n  t h e  t r e a tm e n t  o f  l o ía s i s  d ie th y lc a rb a m a z in e  d t r a t e  6  

to  9 m g /k g  d a ily  in  3 d iv id e d  d o se s  fo r  2 1  d a y s  h a s  b e e n  
g iv en . I n  h e a v y  in ỉe c tio n s  ra p id  k illin g  o í  m ic ro h la r ia e  c a n  
c a u se  se v ere  a đ v e rsé  e ỉfe c ts  in d u d in g  e n c e p h a l it i s  a n d  
t r e a tm e n t  s h o u id  s ta r t  w i th  v e ry  sm all d o se s , in c re a sin g  
g ra d u a lly  o v e r  3 days. A  c o rtico s te ro id  h a s  b e e n  g iv e n  
c o n c u rre n tly .  I n  th e  p ro p h y la x is  o f  lo iasis, a  d b s e  o f  3 0 0  m g  
vveekly is  r e c o m m e n d e d  b y  W H O .

I n  th e  ư e a tm e n t  o ỉ  t o x o c a r i a s i s  d ie th y lc a rb a m a z in e  
c itra te  6  m g /k g  d a ily  in  2  d iv id e d  d o ses  fo r  2 1  day s  m a y  b e  
g iv en . D ie th y lc a rb a m a z in e  is c o n s id e re d  b y  so m e  to  b e  t h e  
ư e a tm e n t  of c h o ic e  w h ile  o th e r s  d o  n o t  r e c o m m e n d  its  u se  
d u e  to  h ig h  ra te s  o f  a lle rg ic  r e a c tio n s  i n d u c e d  b y  d y in g  
la rv a e . To re d u c e  th e  in te n s ity  o f  th e se  r e a c tio n s  W H O  
sug g ests  s ta r tin g  t r e a tm e n t  a t  a  d o se  o f 1 m g /k g  tw lce  d a ily  
a n d  in c re a s in g  g ra d u a lly  to  3 m g /k g  rvvice d a ily .

F o r  de ta ils  o f  doses  in  c h ild re n , see  p. 1 5 4 .3 .

Administrotion. D ie th y lc a rb a m a z in e  w a s  h r s t  u se d  a s  t h e  
c h lo rid e , b u t  w a s  s u b s e q u e n d y  p ro d u c e d  a s  t h e  d ih y d ro -  
g e n  d ư a t e  w h ic h  c o n ta in s  o n ly  h a lf  its  w e ig h t  as b a se . I n  
re p o r t in g  doses  i t  w a s  t h e r e ío r e  im p o r ta n t  to  in d ic a te  
w h e th e r  th e y  re íe r re d  to  a  s p e d h c  sa lt o r  to  th e  b ase ; 
u n le s s  o thervv ise  s ta te d , i t  c o u ld  g e n e ra lly  b e  a s su m e d  th a t  
th e  d o se  re fe r re d  to  th e  d t r a t e . 1

ỉ . WHO. Lymphatìc Êlariasis: íourth report of the WHO expcư commictcc 
on Alariáàs. WH0 Tech Rep Ser 702 1984. Available at: h ttp ://libdocw ho. 
int/trs/WHO.TRS_702.pdf (accessed 16/07/08)

Administration in children. D ie th y lc a rb a m a z in e  d t r a t e  
m a y  b e  g ỉv en  o ra lly  to  c h ild re n  fo r  th e  t r e a tm e n t  o f ly m - 
p h a ú c  ũ larias is , lo iasis a n d  to x o ca ría s is  (v isce ra l ỉa rv a  
m ig ra n s) .

F o r  th e  ư e a tm e n t  o f  l y m p h a t i c  f i l a r i a s i s  us experts*  
c o n s id e r  th a t  c h íid re n  m a y  b e  g iv e n  th e  s a m e  do se  a s  fo r  
a d u lts  (see  a b o v e ), w h ile  W H O  re c o m m e n d s  th a t  c h lld re n  
u n d e r  1 0  y e a rs  o f  a g e  b e  g iv e n  h a l ỉ  th e  u s u a l  a d u lt  d o se .2

F o r  t h e  ư e a tm e n t  o f  lo ia s i s  us e x p e r ts  c o n s ld e r  t h a t  
c h ild re n  m a y  b e  g iv e n  a  d o se  o f  9  m g /k g  d a ily  in  3 d iv id e d  
doses  fo r  2 1  days; t r e a tm e n t  s h o u ld  s ta r t  w i th  v e ry  sm a ll 
d o se s , in c r e a s in g  g r a d u a l ly  o v e r  3 d a y s . 1 N o  d o s e  
re c o m m e n d a t io n  is g iv e n  b y  W H O -2

F o r  th e  ư e a tm e n t  o f  t o x o c a r i a s i s  W H O  c o n s id e rs  t h a t  
c h ild re n  m a y  b e  g iv e n  th e  s a m e  d o se  a s  f o r  a d u lts  (se e  
a b o v e ) . 2

1. Àbramowicz M. ed. DruiỊi for parasitic infeơỉons. 3rd ed. New Rochelle 
NY: ĩ h t  Mcdicai LetteUOlV.

2. WHO. WHO model /ormuỉary. Geneva: WHO, 2008. Avaiỉable at: h ttp :// 
w w w .w ho .lnc /se lec tion .R ied ic ines/H st/W M F 2008 .p d ỉ (accessed 
19/11/09)

Loiosis. D ie th y lc a rb a m a à n e  ts t h e  m a in  d r u g  u se d  in  th e  
m a n a g e m e n t  o f  lo ias is  (p . 1 4 6 .2 ).

R e íe re n c e s .
1. Nutman TB, et ai, Loa loa Iníection ỉn temporary resỉdents of endemỉc 

regỉons: recognition oỉ a hyperresponsỉve sỹndròme w ỉth  characteristic 
dỉnical maniỉestatíons. J  ỉrựea Dừ 1986; 154:10-18.

2. N uunan TB, et al. Dtethylcarbaxnazine prophyỉaxỉs for hum an loiasỉs: 
results of a double-biind study. N  Engỉ J  Med 1988; 319:752-6.

3. Nutm an TB, Otcesen EA. Dỉethylcarbãmaxlne and hum an  loỉasỉs. s Engỉ 
J  Med 1989; }20ĩ 320.

4. Klion AD, et a i  E&ectíveness oí dỉechyỉcarbam aảne in  ưeatỉng ỉoỉasỉs 
acquỉred by expairỉate visitors to endem ic regỉons: long-term  foUow-up. 
J ĩnfca Dừ 1994; 169: 604-10.

Lymphatic filaríasiỉ. D ie th y lc a rb a m a z in e  is u se d  in  t h e  
m a n a g e m e n t  o f ly m p h a tic  R lariasis (p. 1 4 6 .3 ) . In  e n d e m ic  
a re a s  mass ■treatment o f  th e  e n r i r e  p o p u la t io n  ( e x d u d in g  
n e o n a te s ,  p r e g n a n t  vvom en, a n d  d e b il i ta te d  in d iv id u a ls )  
ca n  re d u c e  th e  in te n s ity  o ỉ  t ra n sm is s io n  a n d  th e  in d d e n c e  
o f  d isease . In  c o u n tr ie s  vvhere  t h e r e  is n o  c o -e n d e m ic  lo ia -  
sis o r  o n c h o c e rd a s is ,  th e  G lo b a l P ro g ra m m e  to  E lim in a te  
L y m p h a tic  F ilarias is  la u n c h e d  b y  W H O  w dth  o th e r  I n te r n a ­
tio n a]  a g e n d e s ,  a d v o c a te s  a  s in g le  o ra l d o s e  o f d ie th y l-  
c a rb a m a z in e  d ữ a t e  6 m g /k g  w i th  a  s in g le  o ra l  d o se  o f  
a lb e n d a z o le  4 0 0  m g , g iv e n  o n c e  e a c h  y e a r  f o r  a t  le a s t  5 
y e a rs . If  d ie th y lc a r b a m a ã n e -m e d ic a te d  s a lt  is to  b e  
e m p lo y e d  th e n  in ta k e  o f  sa lt n e e d s  to  b e  o n  a  d a ily  b asis  
ío r  6  tõ  1 2  m o n th s .

Mansonella iníections. D ie th y lc a rb a m a z in e  g iv e n  o ra lly  a t  
a  d o se  o f  6 m g /k g  d a ily  in  3 d iv ld e d  d o se s  f o r  12 d a y s , 1 is 
o n e  o f th e  d ru g s  th a t  h a s  b e e n  su g g e ste d  f o r  th e  t r e a tm e n t  
o f  in íe c d o n s  vvith  Mansonella ítreptocerca (p . 1 4 7 .2 ). ,

ỉ .  Abramowỉcz M* ed. Drugs for parasitic ừựèaions. 3rd ed. New RocheDc 
NY: The Medlcal U tter.2013.

A d v e r s e  E ffe c ts

i n d u d e  íever, d izz in ess , đ rovvsiness, h e a d a c h e , m a la ise . 
m icroscopic h a e m a tu r ia ,  m y alg ia , n a u s e a ,  a n d  v o m itin g .

H ypersensitív ity  r e a c tio n s  ạrise  f r o m  th e  d e a th  o f  th e  
m ic ro h la riae . T h e se  c a n  b e  se rio u s , e s p e d a l ly  in  o n c h o c e r-  
d a s is  w h e re  th e re  m a y  a lso  be  s ig h t- th re a te n in g  o c u la r  
to x ỉd ty ;  íata litíes  h a v e  b e e n  re p o r te d .  E n ce p h a lỉtis  m a y  be 
ex ace rb a te d  in  p a tie n ts  w i th  lo ias is  a n d  ía ta litíe s  h a v e  
o ccu rred ; th o se  w i th  v e ry  h ig h  m ic ro fila r ia  c o ụ n ts  a re  a t 
in c re a se d  risk.

R eactions o c c u rr in g  d ụ r in g  d ie th y lc a ib a m a z in e  t te a t-  
m e n t  0í l y m p h a t l c  í ì l a r i a s l s  a re  basica lly  o ỉ  2  types: 
p h arm aco lo g ica ỉ đ o se -d e p e n d e n t  re sp o n se s  a n d  a  r e sp o n se  
o f  th e  in íe c te d  h o s t  to  t h e  d e s tru c tio n  a n d  d e a th  o í 
p a ra s ite s . 1

•  R eactions ó f  th e  C rst ty p e  in d u d e  w e a k n e ss , d izzm ess , 
lethargy , a n o re x ia , a n d  n a u s e a .  T h e y  b e g in  w i th in  1 to  2 
h o u rs  of tak in g  d ie th y lc a tb a m a z in e ,  a n d  pe rs is t f o r  a  few  
h o u rs.

•  R eactions of th e  s e c o h d  ty p e  a re  less  lik e lỵ  to  o c c u r  a n d  
a re  less s ev ere  in  b a n c ro ỉ t ia n  t h a n  in  b ru g ia n  A lariasis. 
T hey  m ay  b e  sy s te m ic  o r  local, b o th  w ith  o r  v v ith o u t 
ỉever.
Systemic Ttatíions m a y  o c c u r  a  few  h o u r s  a fte r  t h e  f ir s t  o ral 
dose  of d ie th y lc a rb a m a z in e  a n d  g e n e ra lly  do  n o t  la s t  for 
m o re  t h a n  3 d a y s . T h e y  in d u d e  h e a d a c h e , a c h e s  i n  o th e r  
p a rts  of th e  b o d y , jo in t  p a in ,  diTTÌriess, a n o re x ia , m a la isè , 
t r a n ã e n t  h a e m a tu r ia ,  a lle rg ic  te a c t ío n s ,  v o m itin g , a n d  
som etim es a tta c k s  o ỉ  b ro n c h ia ỉ  a s th m a  in  a s th m a tìc  
pa tien ts . F e v e r  a n d  sy s te m ic  re a c tỉo n s  a re  p o s itiv e ly  
a sso d a te d  vvith m ỉc ro S la ra e m ỉa . S y s tem ic  r e a c t io n s  a re  
red u c e d  ư  d ie th y lc a ib a m a z in e  is g iv e n  in  sp a ce d  d o se s  o r 
in  r e p e a te d  s m a l l  d o se s . T h e y  e v e n tu a l ly  c e ase  
sp o n ta n e o u s ly  a n d  in te r ru p t ío n  o f  ư e a tm e n t  ỉs  ra re ly  
necessary ; sy m p to m a tic  ư e a tm e n t  w i th  a n tip y re tic s  o r  
analgesics m a y  b e  h e lp íu l .  .
Local naaions t e n d  to  o c c u r  l a t e r  in  th e  c o u rs e  o f 
t r e a tm e n t  a n d  l a s t  lo n g e r ;  t h e y  a lso  d ỉ s a p p e ạ r  
sp o n ta n e o u s ly  a n d  in te r ru p U o n  o ỉ  t r e a tm e n t  ỉa n o t  
n e c essa ry . i o c a l  r é a c t io n s  in c Ị u d e  ly m p h a d e n it is ,  
abscess, u lc e ra tio n , a n d  t ra n s ie n t  ly m p h o e d e m a ; fu n i-  
culitís a n d  e p id id y m itis  m a y  a lso  o c c u r  in  b a n c ro h ia n  
hlaiiasis.

I t  h a s  been  su g g e ste d  th a t  t h e  r e le a se  o f in te r le u k in - 6  m ay  
b e  im p lỉca ted  in  d ie th y lc a rb a m a z in e 's  ad v e rse  e ííe c ts  in  
p a tie n ts  w ỉth  ly m p h a t ic  S ỉa ria sis . 2

In  m ost p a tìe n ts  w i th  o n c h o c e r d a s i a ,  th e  m ic ro ũ la r -  
i d d a l  ac tiv ity  o f  d ie th y lc a r b a m a ã n e  lea d s  to  a  se rỉe s  of 
e v e n ts  vvith d e rm a l, o c u ia r , a n d  sy s te m ic  c o m p o n e n ts ,  
k n o w n  as th e  Mữĩ&tti reaction, w i th in  m in u te s  to  h o u r s  a ite r  
its  u se .J
•  C lin ic a ljn a n iỉe s ta đ o n a  c a n  b e  s e v e re , d a n g e ro u s ,  a n d  

d eb ilitadng . S y s tem ic  re a c tio n s  i n d u d e  in a e a s e d  itch - 
m g, rash, h e a d a c h e , a c h in g  m u s d e s ,  jo in t  p a in ,  p a in tu l  
sw o ỉlen  a n d  te n d e r  ly m p h  n o d e s , íe v e r , ta c h y c a rd ia  a n d  
h y p o ten s io n , a n d  v e rtig o . M o s t p a tie n ts  h a v e  eye 
d iscom ỉort i n  t h e  f irs t f e w  h o u r s  a f te r  d ie th y lc a rb a m - 
a z in e  t re a tm e n t.  P u n c ta te  k e ra tit is  c a n  d e v e lo p  a s  ca n  
o p d c  n e u rit is  a n d  v isu a l  f ie ld  loss.

W H O  n o  lo n g e r  re c o m m e n d s  th e  u s e  o f d ie th y lc a ib a m a z in e  
i n  o n c h o c e rd a á s  a s  s a íe r  a ỉ t e m a d v e s  ex ist.

1. WHO. Lymphatlc glâriasls: the disease and  its control: fifth report of the 
WHO expert coỉomittee on CUriasis. WHO Tech Rep Ser 821 1992. Aỉso 
avaiỉabỉe at: h ttp ://libdocw ho.inƯ ưs/WHO_TRS_821.pdf (accessed 
19/11/09)

2. Yazdanbakhsh M, et al. Serurn ỉn terỉeukỉn-6 ỉevels and adverse reactions 
to diethylcarbamarine in lymphatic tllaríasis. J  Infect Dà 1992; 166:453-
4.

3. WHO. WHO eXpert commỉttee on onchocerdasỉs: third report. WHO Tech 
Rep Str7ĩ2  1987. Also avaiỉabỉe at: http://libdoc.who.im/trs/W HO.TRS_ 
7 52Jpan l).pd f (accessed 19/11/09)

Precautions
T re a tm e n t vvith d ie th y lc a rb a m a z in e  sh o u ld  b e  c losely  
su p erv ised  s in c e  h y p e rs e n s it iv ity  r e a c t ío n s  a re  c o m m o n  a n d  
m a y  b e  severe , e s p e d a l ly  in  p a tìe n ts  w i th  o n c h o c e rd a s is  o r  
lo iasis. D iets t h a t  p r o m o te  th e  alkcLhnisatìon o f  t h e  u r in e  
m a y  in a e a s e  th e  e lim in a tìo n  half-U fe  o f d ie th y lc a ib a m - 
a z in e  (see a lso  P h a n n a c o k in e tíc s ,  p . 1 5 5 .1 ); do se  r e d u c ú o n s  
m a y  b e  n e e d e d . P a d e n ts  w i th  o n c h o c e rd a s is  s h o u ld  b e  
m o n ito re d  fo r  ey é  c h a n g e s . (T he u s e  o f  d ie th y lc a rb a m a z in e  
to  tre a t  o n c h o c e rd a s is  is n o  ló n g e r  re c o m m e n d e d .)  In  
p a tie n ts  vvith h e a v y  Loa loa in le c tio n  th e r e  is a  s m a ll  rísk  o f 
e n c ep h a lo p a th y  a n d  d ie th y lc a rb a m a z in e  sh o u ld  b e  s to p p e d  
a t  th e  first s ig n  o f c e re b ra l  in v o lv e m e n t .

In ía n ts ,  p r e g n a n t  w o m e n ,  t h e  e ld e r ly ,  a n d  th e  
d eb ilita ted , e s p e d a l ly  th o s e  w ith  c a rd ia c  o r  r e n a l  d isease , 
a re  n o rm a lly  e x d u d e d  w h e n  d ie th y lc a rb a m a z in e  is  u s e d  in  
m ass  t re a tm e n t  sc h ed u le s .

ATC Vet —  QP52AG01. ■
ỤNII —  TU0JOU64O.

Pharmacopoeias. I n  Br. a n d  Fr.
B P  2 0 1 4 : (D ic h lo ro p h e n ) . A  vvhite  o r  s lig h d y  c re a m - 
c o lo u re d  p o w d e r  w i th  a  n o t  m o re  t h a n  s lig h tly  p h e n o lic  
o d o u r .  P ra cd c a lly  in so lu b le  in  w a te r ;  f re e ly  so lu b le  in  
a lc o h o l;  v e ry  so lu b le  in  e th e r .

P ro ỉile

D ic h ỉo ro p h e n  is a n  a n c h e lm ín tíc  t h a t  w a s  u s e d  in  th e  
t r e a tm e n t  o f i n íe c tìo n  b y  ta p e w o rm s  b u t  h a s  b e e n  
su p e rs e d e d  b y  p ra z iq u a m e l  o r  n id o s a m id e .

D ic h lo ro p h e n  a lso  h a s  a n tí íu n g a l  a n d  a n d b a c te ria l  
a c tìv ity  a n d  h a s  b e e n  u s e d  to p ic a lly  i n  t h e  t r e a tm e n t  of 
ỉu n g a l  in íe c tío n s  a n d  as  a  g e tm id d e  in  so a p s  a n d  cosm edcs.

Hypersensitìvity. D ic h lo ro p h e n  is u s e d  f o r  its  a n d b a c te ria l  
a n d  a n ti ỉu n g a l  p ro p e r t íe s  i n  v a r io u s  m a n u ỉa c tu r e d  p ro -  

- d u c t s  a n d  th e r e  is  ã  r e p o n 1 o f  a  p a t ì e n t  vvhose ecze m ã  o f 
t h e  h a n d s  a n d  face  a n d  v e s ic u lã r -b ủ llo u s  les io n s  o f  th e  
f e e t  w e re  a s s o d a te d  w i th  th e  p re s e n c e  o f  d ic h lo ro p h e n  in  
t h e  le a th e r  o f  h e r  sh o e s . I t  w a s  o f  n o t e  th a t  th e  a p p e ar-  
a n c e  o f th e  r e a c t ìo n  to  d ic h lo ro p h e n  i n  p a tc h  te s t in g  w a s  
d e la y e d  fo r  1 0  days.

1. Barbuzza 0 , et ai. Late patch test reactíon to  dichiorophenc. J  ừtvestig 
Aiiergol Clin lm m m ol 2008; 18: 317-8.

Preparatíons
Proprietary  P reparatìon ỉ (detaiỉs a re  g iven  in  V olum e B) 

M ubi-ingredient Preparations. UK: M ycota.

Pharmocopoeial Preparationỉ
B P 2014: D ichlorophen  Tablets.

Diethylcarbamaxìne Citrate
ỊBANM. riNNMỊ

Citrató dediểtilcarbamaána; Diethylcarbam. Cit.; Diethylcar- 
bamaándihydrogendữạt; Diethylcarbamaáne Acid Citrate; 
Diéthylcarbamaỉine, d ữ a te . de; piethýlcarbamaáni' Citras;. 
Diẽthylkarbamaãn-ciứát; Diétilcarbamazina, cltrato de; 
Dietilkarbamazin<itrát; Diẹtilkarbamaàno citratas; Dietylk- 
arbamaándtrat; Dietyylikarbamatsiinisitraatti; Ditraãni Citras; 
RP-3799; ŨM3TMnKap6aMa3MHa UMTpaT. 
A//V-Diethyl-4-methylpiperazinè-ì -carbdxamide dihydrogen 
citrate.
CioH2iN30,CsH807= 391.4
CAS —  90-89-1 (diethyicarbamazine); ỉ 642-54-2 (diethyl- 
carbamaáne citrate).
ATC —  P02CB02.
U N II —  O S 1 Z 3 8 9 K 8 S . ■

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . v ii) , lnt„ Jpn, a n d  us. 
P h .  E u r .  8 : (D ie th y lc a rb a m a z in e  C itra te ) .  A  w h ite  o r a lm o s t  
vvhite , c ry s ta llin e , s lig h tly  h y g ro sc o p ic  p o w d e r .  V ery  so lu b le  
in  w a te r ;  so lu b le  in  a lc o h o l; p ra c tic a lly  ỉn so lu b le  in  a c e to n e . 
S to re  in  a ir t ig h t  c o n ta in e rs .

U S P  3 6 : (D ie th y lc a rb a m a z in e  C itra te ) . A  vvhite, c ry sta llin e , 
s lig h tly  h y g ro sc o p lc  p o w d e r ,  o d o u r le s s  o r  h a s a  s lig h t o d o u r . 
V e ry  so lu b le  in  w a te r ;  s p a rin g ly  s o lu b le  In  a lc o h o k  
p ra c tic a lly  in so lu b le  in  a c e to n e , in  c h lo ro ío rm , a n d  in  
e th e r .  S to re  in  a ir t ig h t  c o n ta in e rs .

U s e s  a n d  A d m in i s t r a t io n

D ie th y ! c a rb a m a z in e  i ỉ  a n  a n th e lm in t i c  u s e đ  in  th e  
t r e a tm e n t  o f ly m p h a tic  R lariasis d u e  to  Vỉuchertria bancrofti
(b a n c ro ít ia n  tila ria sis), Brugia malayi, o r  B. timori (b o th  
k n o v v n  a s  b ru g ia n  ỉ ila ria s is  a n d  as  M a la y a n  a n d  T im o rian  
í ila ria s is  re sp e c tiv e ly ) . I t  is a lso  u s e d  in  th e  t r e a tm e n t  o ỉ  
lo ias is  d u e  to  Loa loa a n d  to x o c a r ia s is  (v iscera l la tv a  
m ig ra n s ) .  D ie th y lc a rb a m a z in e  is a a i v e  a g a in s t b o th  th e  
m ic ro fi la r ìa e  a n d  a d u lt  w o rm s  o f Vỉ. bancrofti, B. malayi, a n d  
Loa loa, b u t  o n ly  a g a in s t  t h e  m ic ro íi la r ia e  o ỉ  Onchocerca 
volvulus. I t  w a s  u s e d  in  o n c h o c e r d a s is  d u e  to  0 . volvulus 
b e ío re  iv e rm e c tin  b e c a m e  a v a ila b le . I t  h a s  b e e n  ư ie d  in  
Mansontỉla in fe c tio n s  a n d  m a y  b e  m o s t  eH ective a g a in s t  Aí. 
streptocerca. F o r  d isc u ss io n s  o f  th e s e  in fe c tio n s  a n d  th e ir  
t r e a tm e n t ,  see  u n d e r  C h o ic e  o f A n th e lm in tic ,  p . L43.1, a n d  
u n d e r  th e  in d iv id u a l h e a d ỉn g s  b e Io w .

D ie th y lc a rb a m a z in e  is u s u a lly  g ịv e n  o ra lly  as  t h e  d t r a te .  
I n  t h e  ư e a tm e n t  o f  l y m p h a t i c  ỉ ỉ l a r ỉ a s i s  c a u se d  b y  w. 

bancrofti a  to ta l  c u m u la d v e  d o se  o f  7 2 m g /k g  is u su a lly  
r e c o m m e n d e d ;  h aU  th is  d o se  is u s u a lỉy  e ữ e c tiv ẹ  ịn  B. malaỹi 
a n d  B. tìmorí in íe c tío n s .  T o  re d u c e  th e  i n d d e n c e  a n d  
se v e r i ty  o f  h y p e rs e n s it iv ity  r e a c tio n s  d u e  to  th e  d e s tru c tio n  
o f  m ic ro B la riae  a n  in it ia l  d o se  o f 1  m g /k g  is  g iv e n  a n d  th e n  
g ra d u a l ly  ín c re a se d  o v e r  2  to  3 d a y s  to  6 m g /k g  d a ily  
(p re íe ra b ly  in  d ịv id e d  d o se s)  fo r  12 d a y s . H o w e v e r, a d v e rsẽ  
e ííe c ts  o f  d ie th y lc a rb a m a z ln e  m a y  b e  re d u c e d , w i th o u t  loss 
o f  e ữ ĩc a cy , b y  g iv in g  a  s in g le  đo se  o f  6  m g /k g  a t vveekly o r

M ild  to  m o d e ra te  a d v e rse  e tte c ts  a re  c o m m o n  b u t  t h e  
i n d d e n c e  o f s e r io u s  a d v e rse  e ffe c ts  ỉs v e ry  lo w . A d v e rse  
e líe c ts  m a y  b e  m o re  s e v e re  a n d  c o m m o n  in  th o se  w i th  a  
h ig h  p a ra s ite  b u r d e n .  C o m m o n ly  r e p o r te d  a d v e rse  eH ects

Pregnancy. P r e g n a n t  v vom en  a re  n o im a l ly  e x d u d e d  w h e n  
d ie th y lca rb a m a z in e  is u s e d  in  m a ss  ơ e a tm e n t  s c h e d u le s .

Anừnal sm d ie s 1 su g g e s t  th a t  t h e  u te r in e  h y p e n n o ti l i ty  
in d u c e d  by  d ie th y lc a rb a m a z in e  is  m e d ia te d  via p r ó s ta g la n '

The Symbol t  denotes a preparation no longer actively marketed

http://libdocwho
http://www.who.lnc/selection.Riedicines/Hst/WMF2008.pd%e1%bb%89
http://libdocwho.in%c6%af%c6%b0s/WHO_TRS_821.pdf
http://libdoc.who.im/trs/WHO.TRS_
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d in  sy n th e s is ;  th is  m ig h t e x p la in  t h e  m e c h a n ism  o f  th e  
a b o r t i ía t íe n t  a c tio n  p re v io u s ly  r e p o r te d .2

1. Josepfa CA, Dỉxon PAF. Posábỉe prostaglanđin-mediated eỉíect oí 
diethylâưbainazỉne oa rat uterine contnctỉỉity. Jpharm Pharmacol 1984; 
36:281-2.

2. siibbu vsv, Bisivas AR. Ecbolic eífe« oi dỉethyỉ caibamaãne. Indian J  
Med R a  1971; 5*  646-7.

Renal impairment. F o r  a  s ru d y  o n  th e  effec ts  oi r e n a l  
im p a irm e n t  o n  t h e  p h a n n a c o k in e tic s  o f d ỉe th y lc a rb a m - 
a á n e ,  s e e  u n d e r  P h a rm a c o k in e tic s . p .  155 .2 .

Pharmacoldnetìcs
D ie th y lc a rb a m a â n e  is rea d ily  a b s o rb e d  fro m  th e  g a s tro -  
in te s t in a l  tra c t  a n d  a íso  th ro u g h  th e  s k in  a n d  c o n ịu n c t iv a .  I t  
is n o t  s ig n iB can tly  b o u n d  to  p la s in a  p ro te in .  I t  is  vvidely 
d ìs tr ib u te d  in  tìs su e s  a n d  is m a in ly  e x c re te d  in  th e  u r in e  
u n c h a n g e d  a n d  a s  th e  N-o x id e  m e ta b o li te .  U r in a ry  
e x c re t io n  a n d  h e n c e  p lasm a  h a lf- life  is d e p e n d e n t  o n  
u r in a r y  pH , w ith  a  s h o r te r  h a h - li íe  in  a tíd ic  u r in e .  A b o u t 
5%  of a  d o se  ứ  e lim in a te d  in  th e  íaeces .

Disposition. A p h a rm a c o k in e tic  s tu d y  in  6  p a tie n ts  w ith  
o n c h o c e rc ia s is 1 in d ic a te d  th a t  d ie th y lc a rb a m a z in e  is 
a b so rb e d  q u ick ly  a n d  a lm o s t c o m p le te ly  h o m  th e  g a s tro in -  
te s t in a l  trac t, a n d  is  e lim in a te d  la rg e ly  as u n c h a n g e d  d m g  
in  u r in e ,  w ith  re la tiv e ly  sm all a m o u n ts  b e in g  e x c re te d  as  
th e  ỉỵr o x id e  m e ta b o li te . A fter a  s in g le  rad io a c tiv e ly  
Iab e lled  o ra l d o se  o f  d ìe th y lc a r b a m a ã n e  c itra te  5 00  m ic ro -  
g ra m s /k g  g iv en  as  a n  a q u e o u s  so lu tio n , p e a k  p la sm a  co n - 
c e n tra tìo n s  o í  1 0 0  t o  150 n a n o g ra m s /m L  w e re  a c h ie v e d  in  
1 to  2 h o u rs ,  ío llovved b y  a Sharp  d e d in e .  t h e n  a  m a rk e d  
s e c o n d a ry  rise  3 to  6  h o u rs  a fte r  d o sin g , fo llo w e d  b y  a 
s te a d y  d e c lin e . T h e  half-U fe ra n g e d  f ro m  9 to  13 h o u rs .  
U r in a ry  e x c re tio n  o f  d ie th y lca rb ẽ u n az in e  a n d  d ie th y l-  
c a rb a m a á n e  N -o x id e  w as c o m p le te  vvith in  9 6  h o u rs ;  
b e tw e e n  4  a n d  5 %  of th e  dose  w a s  re c o v e re d  in  th e  
laeces . D isp o s iá o n  w a s  s im ila r  in  5 h e a lth y  su b je c ts  g iv en  
a  s in g le  5 0 -m g  ta b le t  of d ie th y lc a rb a m a z in e  d t r a t e .  P e a k  
p la sm a  c o n c e m ra d o n s  w e re  in it ia l ly  8 0  to  2 0 0 n a n o -  
g ram s/m L , vvith a  s e c o n d a ry  rise  3 t o  9 h o u rs  a f te r  d o sin g , -  
th e  te rm in a l  h a lf- life  r a n g e d  h o m  5 to  13 ^ h o u rs , a n d  
u r in a r y  e x cx etio n  o f  u n c h a n g e d  d ie th y lc a r b a m a á n e  a n d  
th e  N -o x id e  w a s  c o m p le te  vvith in  4 8  h o u rs .

W h e n  a n  a lk a lin e  u r in a r y  p H  w a s  m a in ta in e d , t h e  
e lim ỉn a tio n  h a lỉ - l i ỉe  o ỉ  d ie th y lc a rb a m a z in e  a n d  th e  a re a  
u n d e r  t h e  p lasm a  c o n c e n ư a tio n  v e is u s  tim e  c u rv e  w e re  
s ig n iE c a n tly  in c re a se d  c o m p a re d  w i th  w h e n  a n  a d d ic  
u r in a r y  p H  w a s  m a in ta in e d .2

1. Eđwards G, et aL Diethylcarbamaàne dỉsposition in patỉents yvith 
onchocerdasis. Qin Pharmaeol Ther 1981; 30: 551-7.

2. Edwards G, et aỉ. The effeet of variatỉons ỉn urínary pH on the 
pharmacokỉnetỉcs of diethylcarbamaãne. B r J ơ ìn  Pharmacol 1981; 12: 
807-12.

Renal impairment. R esu lts  in  p a tie n ts  w ith  c h ro n ic  re n a l  
ũ n p a in n e n t  a n d  in  h e a lth y  su b jec ts, g iv e n  a s in g le  5 0 -m g  
o ra l d o se  o í  d ie th y lc a rb a m a z in e  d t r a t e ,  in d ic a te d  th a t  th e  
p la sm a  h a lf- life  oi d ie th y lc a rb a m a z in e  is p ro lo n g e d  a n d  its  
2 4 - h o u r  u r in a ry  e x c re t io n  c o n s id e ra b ly  re d u c e d  in  th o se  
w ith  m o d e ra te  a n d  se v ere  d eg re e s  o f  r e n a l  im p a irm e n t . 1 

M e a n  p la sm a  h a lf - liv e s  in  7  p a tie n ts  w ith  s e v e re  r e n a l  
ũ n p a ir m e n t  ( c re a tin in e  d e a ra n c e  less  t h a n  25 m L /m in u te ) ,  
in  5 p a tie n ts  w ith  m o d e ra te  r e n a l  im p a irm e n t  (c re a tin ln e  
d e a r a n c e  b e tw e e n  25  a n d  6 0  m L /m in u te ) ,  a n d  in  4  
h e a l th y  su b jec ts, w e r e  15.1, 7 .7 . a n d  2 .7  h o u r s ,  resp e c -  
tiv e ly . T h e  p a tie n t  vvith  th e  lo n g es t p la sm a  h a lí-U íe  o í  32 
h o u r s  d id  n o t  h a v e  th e  p o o re s t  r e n a l  íu n c t io n , b u t  it  w a s  
c o n s id e re d  lik e ly  t h a t  th e  a b n o tm a lly  s lo w  e lim in a tỉo n  o f 
d ie th y lc a r b a m a ã n e  w a s  d u e  to  th e  h ig h  u r in a r y  pH  (7) 
r e s u l tin g  h o m  s o d iu m  b ic a rb o n a te  th e ra p y . A  íu r th e r  
p a tíe n t  w i th  a  h a ]f- life  lo n g e r  t h a n  e x p e c te d  a lso  h a d  a 
less a d d ic  u r in e .

1. Adjepon-Yamoah KK. et «/. The eííect of tenaỉ discase on the 
pharmacokỉnetỉts of diethyỉcarbamanne ỉn man. Br J  Clùỉ Pharmacoỉ 
1982; 13: 829-34.

Preparations
Proprietary Preparations (details a re  given in  V olum e B)

Single-ingredient Preparolions. F r.: N otezine; Gr.: Notezine; Inđũr. B an o đ d e ; D ecet; Dicarb; H etrazan; Thai: D ie th m n e .

Mubi-inyedient PrepomlioM. India: Carbam yl; Carcet; Decet- 
BD; Decet-O D; D icarb Inga; Esnopil; Flary-Forte; U nìcarbazan.

Phormocopoeiol PrepomHons
B P 2014: D iethylcarbam azm e Tablets;
U S P  36: D ie thykarbam azine  c itra te  Tablets.

Disophenol
Disoíenol.
2,6-Diiodo-44iiừophenol. 
Q H3l2NO3=390.9 
0 6  —  305-85-1.,
.UNII. —  39S5ZJ6SYN.

Proỉile ■
D iso p h e n o l is  a n  a n th e lm in tic  u se d  in  v e te r in a ry  m e d id n e  
fo r  t h e  t t e a tm e n t  o f h o o k v v o rm  a n d  g a p e w o rm  in íe c tio n s .

Doramectin (BAN, USAN, riNNi

Doramectiná; .Doramectine; Doramectinum; Dóramektiiniỵ 
Doramektin; UK-67994; /ỊopaMeKTMH.
CAS —  117704-25-3,
ATCVet —  QPS4M03.
UNII —  KGD7A54H5P.

Pro/ĩ/e
D o ra m e c t ỉn  is a n  a v e n n e c t in  a n th e lm in t i c  u s e d  in  
v e te r in a ry  m e d id n e  ío r  n e m a to d e  in íe d io n s .  I t  is  a lso  
used  as  a  sy s te m ic  v e te r in a ry  e c to p a ra s itid d e .

Embelia
j Vidang; BnqaHra. 
ị CAS —  550-24-3 (embelic acid).
; um  —  YA87U8SJ0D ÍEmbelia rìbes); X1Q40X9I5L (Embelia 
! ribes fruit).

ProBỊe
E m belia  c o n s is ts  o f th e  d rie d  fru its  o f Embelia ribes a n d  E. 
robusta ( =  E. tsjtriamcottam) (M y rs in a c e a e ), c o n ta in in g  
a b o u t 2 .5 %  o f e m b e lic  a d d  ( e m b d in ) .  I t  h a s  b e e n  u s e d  in  
Ind ia  a n d  o th e r  A s ia n  c o u n tr ie s  ío r  t h e  e x p u ls io n  of 
tapevvonns.

Preparatíons
Proprietary Preparalions (details a re  given in  Volum e B)

MullMngredienl Preparolionỉ. Hung.: Herbadict; India: H appy'tì- 
ỉtrị: VkrTrypsidan (TpanciuiaB)t.

Eprinomectỉn IUSAN. riNNi
Eprinomectina; Éprinomectine; Eprinomectìnum; Eprino- 
mektiini; Eprinomektin; MK-397; BnpnHOMeKTMH.
A mixture o f eprinomectin component B„ and eprino- 
meain component B,t>.
C45 —  159628-3&1 (eprinomeợin); 123997-26-2 (eprinomec- 
tin); 133305-88-1 (conìponent é)J; 133305-89-2 (component

¥■ ,  ■ _
ATC Vet —  QP54AA04.
UNII —  75KP30FD80 (eprinomectin); OOOY54D31C (eprino- 
meơin component BiJ; 31ŨML2QZ0Q (eprìnomeơin compo- 
nent BtlJ.

P h a rm a c o p o e ia s .  In  us.
U SP 36 : (E p rin o m e c tin ) . E p r in o m e c tin  is a  m ix tu re  of 
c o m p o n e n t  B i1 (C 5oH 75N O |4 =  9 1 4 .1 )  a n d  c o m p o n e n t  B lb 
(C49H7 jN O i4 = 9 0 0 .1 ). I t  c o n ta in s  n o t  less  t h a n  9 0 %  of 
c o m p o n e n t B)J a n d  n o t  less t h a n  9 5 %  o f c o m p o n e n ts  B ], 
a n d  B u ,  c a lc u la te d  o n  th e  a n h y d ro u s ,  so lv e n t-f re e , a n d  
a n to x id a n t- f re e  basis. A n to x id a n ts  m a y  b e  a d d e d . A  vvhite  
to  o f f-w h ite  povvder. In so lu b le  in  co ld  w a te r . S to re  in  
a im g b t  c o n ta in e rs  a t  2  d eg re e s  to  8  d e g rees .

Profi'/e
E p rin o m e c tin  is a n  a v e r m e o in  a n th e h n in t ic  u s e d  in  
v e te r in a ry  m e d id n e  ỉo r  n e m a to đ e  in íe c tio n s . I t  is a lso  
u se d  as a  sy s te m ic  v e te r in a ry  e c to p a ra s itìd d e .

Epsiprantel /BAN, riNNI 

BRl-38705; Epsipranteeli; Epsiprantelum; BncnnpaHTen.
2-Cyclohexylcarbonyl-l ,23,4,6,7,8,12b-octahydropyrazino 
[2,l-ữ][2]benzazepin-4-one.
C2qH26NA=326.4 :
CAS —  98123-83-2.
ATC Vet —  QP52AA04.
UNỈI —  0aSPQ0FSR. , ..,y .

Profíle
E p s ip ra n te l is a n  a n th e lm ỉn tic  d o s e ly  re la te d  to  p raz i-  
q u a n te l .  I t  is u s e d  in  v e te r in a ry  m e d id n e .

Eebantel IBAN, USAN, rìNNi

Bay Vh-5757; Bay-h-5757; Febanteeli; Fébantel; Febantelum; 
(DẹỄaHTẹn. ,

2'-[2,3-Bis(methoxycarbonyl)guanidino]-5'-phenylthio-2- 
methoxyacetanilide; Dímethyl {2-[2-(2-methoxyacetamido)-
4-{phenylthio)phenyl]imidocarbonyi}dicarbamate........
^ 2 2 ^ 0 6 5 = 4 4 6 5  .
CAS -  58306-30-2.
AĨC Vet —  QP52AC0S. ■ ■ ■ ■ ' •  ■
u m  —  S75C401OS1.

NOTE. T h e  n a m e  A vicas h a s  b e e n  u se d  as  a tra d e  m a rk  fo r 
ỉe b a n te l.

Pharmacopoeias. In  Eur. (se e  p . vii) fo r v e te r in a ry  u se  o n ly . 

P h . E u r .  8 : (F e b a n te l  fo r V e te rin a ry  Use; F e b a n te l  B P(V et) 
2 0 1 4 ). A  vvhite  o r  a lm o s t w h ỉte .  a y s ta l l ỉn e  p o w d e r . I t  
e x h ib its  p o ly m o rp h ism . P ractica lly  in so lu b le  in  w a te r;  
s lig h tly  so lu b le  in  d e h y d ra te d  a lco h o l; so lu b le  in  a c e to n e .

Proíiịe
P e b a n te l  is a  p ro d ru g  th a t  is c o n v e n e d  to  fe n b e n d a z o le  (see 
p . 15 6 .1 ). It is a n  a n th e lm in tic  u se d  in  v e te r in a ry  m e d id n e  
f o r  t h e  t r e a tm e n t  o f  n e m a to d e  i n í e a i o n s  o f  th e  
g a s ơ o in te s tin a l  tra c t  a n d  lu n g s  a n d  in  ta p e w o rm  in íe c tio n s .

Fenbendazole IBAN, USAN, riNNi

Fenbendatsoli; Fenbendazol; Fenbendazolum; Hoe-88lV;
®eH6eHfla30n.
Methyl 5-pheny!thio-l H-benzimidazol-2-ylcarbamate.
C,sH,3N302S=2993
CAS-  43210-67-9.
ATC —  P02006.
ATC Vet —  QP52AC13.
UNII —  621BVT9M36...............

NOTE. T h e  n a m e s  B e a p h a r, F en z o l, G ra n o le n , N o rtv o rm  a n d  
P a n a c u t  h a v e  b e e n  ũ s e d  as  ư a d e  m a rk s  fo r  fe n b e n d a z o le . 

Pharmacopoeias. In  Eur. (se e  p . vu ) a n d  us fo r  v e te r in a ry  
u se  on ly .

P h . E u r .  8 : (F e n b e n d a z o le  f o r  V e te rin a ry  U se; F e n b e n d a z o le  
BP(V et) 2 0 1 4 ). A  w h i te  o r  a lm o s t  w h i te  p o w d e r .  P rac tica íly  
in so lu b le  in  w a te r;  sp a rin g ly  so lu b le  in  d im e th y lío rm a m id e ; 
v e ry  s lig h tly  so lu b le  in  m e th y l  a lc o h o l. P ro te c t b o n  ligh t. 

U S P  36 : (F e n b e n d a z o le ) . A  vvhite to  o l f -w h i te  povvder. 
P ra c tica U y  in s o lu b le  In  vvater; sp a r in g ly  s o lu b le  in  
d im e th y lío rm a m id e ; v e ry  s lig h tly  so lu b le  ỉn  m e th y l  a lco h o l. 
S to re  a t  a  te m p e ra tu re  o f 2 5  deg rees , e x c u rs io n s  p e ra ũ t te d  
be tvveen  15 d e g re e s  a n d  3 0  d eg re e s . P ro te c t  f ro m  lig h t.

Prọ/ị7ẹ
F e n b e n d a z o le  is  a  b e n z ũ n id a z o Ie  c a rb a m a te  a n th e lm in ã c  
s tru c tu ra liy  re la te d  to  m e b e n d a z o le  (p. 1 6 0 .1 ). I t  is u se d  in  
v e te r in a r y  m e d ic in e  ío r  t h e  t r e a tm e n t  o f  n e m a to d e  
in ỉe c tio n s  o f t h e  g a s ơ o in te s tin a l  ơ a a  a n d  lu n g s  a n d  in  
tapevvorm  in ỉe c tio n s .

Flubendazole (BAN, USAN, riNNì

Flubendatsoli; Flubendazol; Flubendazo!as; Flubendazolum; 
Fluoromebendazole; R-17889; Ony6eHfla3ũn.
Methyl 5-(4-fluorobenzoyỉ)-1 H-benzimidazol-2-ylcárbảmatè.
C,6H,2FNÁ=3133
CAS —  31430-15-6.
ATC —  P02CA05. .
ATC Vet —  QP52AC12.
UNII —  R8M46911LP

NOTE. T h e  n a m e s  F lu b e n o l  F lu b e n v e t,  a n d  S o lu b e n o l h a v e  
b e e n  u s e d  as  t ra d e  m ark s  ỉo r  0 u b e n d a z o le . 

P h a rm o c o p o e ia s .  I n  Eur. (se e  p . vii).

P h .  E u r .  8 : (F lu b e n d a z o le ) . A w h i te  o r  a lm o s t vvhite 
p o w d e r .  I t  e x h ib i ts  p o ly m o rp h ism . P ractica lly  in so lu b le  in  
vvater, in  a lc o h o l, a n d  in  d ic h lo ro m e th a n e . P r o t e a  h o m  
lighL

ProlỊỊe
F lu b e n d a z o le . a  b e n z im id a z o le  c a rb a m a te  a n th e lm in tic ,  is 
a n  a n a lo g u e  o f m e b e n d a z o le  (p. 160 .1 ) a n d  h a s  s im ila r 
a c tio n s  a n d  u ses.

P o r  t h e  t r e a tm e n t  o f  e n te ro b ia s is  in  a d u lts  a n d  ch ild ren , 
f lu b e n d a z o le  1 0 0  m g  is g iv e n  a s  a  sin g le  o ra l  d o se , re p e a te d  
a f t e r 2  to  3 w e e k s . F o r  a sca rias is, h o o k v v o rm  in íe c tio n s , a n d  
tr ic h u ria s is  lO O rng  is gi v e n  tvvice d a ily  fo r 3 d ay s. F o r 
d iscu ss io n s  o f  th e s e  in íe c tio n s  a n d  th e i r  t t e a tm e n t  see  
u n d e r  C h o ice  o f  A n th e lm in tic ,  p . 143 .1 .

I t  is a lso  u s e d  Ù1  v e te r in a r y  m e d ic in e  fo r  th e  t r e a tm e n t  o f 
n e m a to d e  a n d  ta p e w o rm  in íe c tio n s .

All cross-reterences refer to entries in Volume A
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Preparatìons
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preparations. Arg.: FlumoxaI; Fr.: Fluvermal; 
Port.: Plũvermal; Teniverme; Spain: FIicumt; Venez.: Fluver- 
mox.

Haloxon IBAN, rìNNI 

Haloxón; Haíoxone; Haloxonum; Ta/IOKCOH.
Bis(2-chloroèthyl) 3-chloro-4-methylcoumarin-7-yl phos- 
phate. ’ -
CMHMa3ổ6P=415.6 
CAS —  321-55-1.
ATC Vẹt —  QP52AB04.
UNỈI—  T8KXA37068.

Proỉile
H a lo x o n  is a n  o r g a n o p h o s p h o ru s  c o m p o u n d  (see  O rg a n o -  
p h o s p h o ru s  In se c t id d e s ,  p . 2 1 5 8 .3 )  u s e d  as a n  a n th e lm in tic  
in  v e te r in a r y  m e d ic in e .

Hygromycin B
Higromidriã 8; Hygromyđne B; rnrpoMHHMH 6. : • -
0-6-Amino-6-deoxy-L-glycero-D-galacto-heptopyranosyli- 
dene-0  -»2-3)-0-P-D-talopyfanosyH1-~5)-2-deoxy-W 3- 
methyl-D-streptamine.
C20H37N 3OI3 = 5 27.5
C45 —  31282-04-9. ' ■ ■
UNII —  3XQ2233B0B.

PrọẠYe
H y g ro m y d n  B is u s e d  as  a  feed  a d d itiv e  in  v e te r in a ry  
p rac tice ; u se  o v e r  s e v e ra l  w e e k s  is m o d e ra te ly  e ffec tive  in  
c o n ư o l l in g  g a s tr o in te s tín a l  r o u n d w o r m s  in  p igs  a n d  
p o u ltry .

Ivermectin ÍBAN, USAN, tiNNi

Ivermectina;. IvèiroêcỊirie; Ivermectinum; Ivermektiini; Iver-
mektin; Ivermektinas; MBepMeKTvtH.
CẠS--  70288-86-7 õvermẹctin); 7 Ì827-03-7 (componerìt BịJ; 
702Ộ9r81-3 (component Blt).
ATC —  POXTOl ,
ATC Vet —  QP54AA01; QS02QA03.
UNIl—  8883YP2R6D (ivermectin); 91Y2202OUVV (ivermeơin 
component H ^a); 0W28CYI3TV Overmectin component

Pharmacopoeias. I n  Eur. (se e  p . vii) a n d  us.
P h . E u r .  8 : ( Iv e r m e c tin ) .  A  m ix tu re  o f  iv e rm e c t ìn  
c o m p o n e n t  H2Bi,  (5 -0 -d e m e th y l-2 2 ,2 3 -d ih y d ro a v e rm e c tin  
A u ; Cư H 74O u  =  8 7 5 .1 )  a n d  iv e rm e c tin  c o m p o n e n t  H 2Bib 
( 5 - 0 - d e m e t h y l - 2 5 - d e ( l - m e t h y l p r o p y l ) - 2 5 - ( l - m e t h ỹ -  
le th y l) -2 2 ,2 3 -d ih y d ro a v e rm e c tin  A i,; 0 4 71173 0 14  = 8 6 1 .1 ).

A vvhite o r  y e Ilo w ish -w h ite , s lig h tly  h y g ro sco p ic , c ry s ta ll in e  
p o w d e r . P ra a ic a lly  in so lu b le  in  w a te n  so lu b le  in  a lc o h o l; 
íre e ly  so lu b le  in  d ic h lo r o m e th a n e .  S to re  in  a ir t ig h t  
c o n ta in e rs .

U S P  36 : ( Iv e rm e c tin ) . A  m ix tu re  of c o m p o n e n t H2B i, ( 5 -0 -  
d e m e t h y I - 2 2 , 2 3 - d i h y d r o - a v e r m e c t i n  A I  
C43ĨỈ7 4 0 14 — 875 .1 ) a n d  c o m p o n e n t  H 2B ib (5 -0 -d e m e th ỹ l-  
2 5 - d e ( l - m e t h y l p r o p y l ) - 2 2 , 2 3 - d i h y d r o - 2 5 - ( l - m e t h y -  
le th y l) -a v e rm e c ũ n  A u ; C47H 72O i4 = 8 6 1 .1 ). I t  m ay  co n c a in  
sm all a m o u n t ỉ  o f su ita b le  a n to x ỉd a n t  a n d  c h e la tin g  a g e n ts . 

A vvhite to  y e llo w ish -w h ite ,  s lig h d y  h y groscop íc , c ry s ta ll in e  
povvder. P rac tica lly  in so lu b le  in  w a te r  a n d  in  P e tro le u m  
sp irit; s o lu b le  in  a c e to n e  a n d  in  a c e to n itr ile ; íre e ly  s o lu b le  in  
d ic h lo ro m e th a n e  a n d  in  m e th y l  a lc o h o l. S to re  in  a ir t ig h t  
c o n ta ln e rs  a t  a  te m p e ra tu re  o f 2 d eg re e s  to  8  deg rees . W h e re  
th e  u s e  o f  a n  a n to x id a n t  is allovved, s to re  a t  25 d e g re e s , 
e x c u rs io n s  p e rm itte d  b e tw e e n  15 d eg re e s  a n d  30 d e g re e s .

Uses and Adminỉstration
Iv e rm e c tin  is a  s e m is y n th e t ic  d e riv a tiv e  o f  One o f  th e  
a v e rm e c tin s , a  g r o u p  o f m a c ro c y d ic  lac to n e s  p ro d u c e d  b y  
Streptomyces avtrm itilừ.

ỉ t  h a s  a  m ic ro ỉi la r íd d a l  a c tio n  in  o n c h o c e rd a s ỉs  a n d  
red u c e s  t h e  m icx o ỉilaría l lo a d  v v ith o u t th e  to x id ty  se e n  w ith  
d ie th y lc a rb a m a z in e .  I v e rm e c t in  a lso  h a s  a  m ic ro E la r id d a l 
a c tio n  in  ly m p h a tic  B lariasis a n d  is u s e d  in  e n d e m ic  a re a s  as 
p a r t  o f  a  m ass  ư e a tm e n t  r e g im e h . Iv e rm e c tin  is a c tiv e  in  
so m e  o th e r  w o rm  in fe c tio n s7  I t  is u s e d  in  t h e  t ie a tm e n t  o f 
s tro n g y lo iđ ia s is  a n d  h a s  b e e n  tr ie d  in  so ra é  Mansonella 
in íe c tio n s .  F o r d e ta i ls  o f ' th e s e  in íe c tio n s  a n d  th e i r  
t r e a tm e n t.  see  u n d e r  C h o ic e  o f A n th e lm in tic , p .  143 .1 ,

a n d  u n d e r  th e  in d iv id u a l h e a d in g s  b e lo w . I t  is  u s e d  to p ica lly  
in  t h e  t r e a tm e n t  o f h e a d  p ed ic u lo s is  (see  also  p .  15 7 .2 ).

I n  th e  t r e a tm e n t  o f o n c h o c e r c ia s i s ,  a  s in g le  o ra l  d o se  o f 
iv e rm e c tin , b a se d  ro u g h ly  o n  150 m ic ro g ra m s/k g  m a y  b e  
g iv e n  to  p a tie n ts  vveighing  m o re  t h a n  15 kg; r e - t r e a tm e n t  is 
u s u a lly  re q u ỉre d ,  a n d  is g iv e n  a f te r  a n  in te rv a l  o f a t  le a s t  3 
m o n th s .  F o r  m a ss  t r e a tm e n t  i n  in ỉe c te d  a re a s  ( s e e p .  157 .1) 
th e  d o se  is g iv e n  a n n u a lly  o r  e v e ry  6  m o n th s .  N o  food  
s h o u ld  b e  ta k e n  ỉo r  2  h o u r s  b e ío re  o r  a f te r  th e  d o se . Sim ila r  
o r  s lig h tly  h ig h e r  doses, p lu s  a  d o se  o f  a lb e n d a z o ỉe , a re  
a d v o c a te d  b y  W H O  in  th e  m ass  t re a tm e n t  o f  I y m p h a t i c  
T i la r ia s i s  (see  p . 157.1 to r  d e ta ils).

F o r  th e  t r e a tm e n t  o ỉ  s t r o n g y lo id ỉ a s ỉ s ,  iv e n n e c t in  
2 0 0  m ic ro g ra m s/k g  as  a  s in g le  o ra l  dose , o r  d a ily  o n  tw o  
c o n se c u tiv e  day s, is g iv e n  to  p a tie n ts  v r â g h in g  m o re  t h a n  
1 5 k g .

Iv e rm e c tin  is u s e d  in  t h e  ư e a tm e n t  o f h e a d  p e d ic u l o s i s  
a s  a  s ing le  to p ic a l a p p lỉc a tio n  o ỉ  a  0 .5 %  lo tio n  in  a d u lts  a n d  
c h ild re n  f ro m  6  m o n th s  o !  ag e . I t s h o u ld  b e  a p p lie d  to  d ry  
h a ir , le f t o n  fo r  1 0  m in u te s  a n d  t h e n  w a s h e d  o u t.

R e v ie w s .
1. Octescn EA. Campbell w c. Ivermectin in hum an medỉcine. J  Anĩimicrữb 

Chemothrr 1994; 34: 195-203.
2. ỗm ura s. Ivennectin: 25 y t m  and  stiu golng slrong- Im  J  Áníimiaũb 

Agtms 2008: 31: 91-8.

A d m in is tro tio n  in  c h iid re n . Iv e rm e c tin  m a y  b e  g iv e n  o ra l- 
ly  to  c h ild re n  w e ig h in g  m o re  t h a n  15 kg  a n d  o v e r  5 y e a rs  
o ỉ  age , for t h e  m a n a g e m e n t  o ỉ  o n c h o c e rd a s is  a n d  ly m p h a -  
tic  S lariasis  a n d  a lso  ỉo r  t h e  ữ e a tm e n t  o f  s tro n g y lo id iasis . 
D o ses  u se d  a re  t h e  sa m e  b y  w e ig h t a s  th o se  u s e d  fo r  a d u lts  
(see  ab o v e ).

C u ta n e o u s  l a r v a  m ig r a n s .  T h e re  a re  so m e r e p o r ts 1' 5 of 
iv e rm e c tin  b e in g  e h e c tív e  in  th e  t re a tm e n t  o f  c u ta n e o u s  
la rv a  m ig ra n s  (p . 14 4 .3 ). A n  o ra l  do se  o f  2 0 0 m ic ro -  
g ra m ỉ/k g  d a ily  ỉo r  1  to  2  d a y s  h a s  b e e n  r e c o m m e n d e d .6

1. Caumes E. t í  al. EEBcacy o í ivexmectỉn in the therapy of cutaneous larva 
migrans. A n h  Dermatoi 1992: 128: 994-5.

2. Caumes E, t í  aL A randomỉxed trial of ỉveimectỉn versuỉ aỉbendazole ỉor 
the treacment o í cutaneous larva mỉgrans. Am  J  Trop Med Hyg 1993; 49: 
641-4.

3. Bouchaud o . t í  aỉ. Cutaneous larva mỉgrans ỉn  travelers: a prospectỉve 
study, with assessment o( therapy with ivennectin. ơ in  Infeđ Dừ 2000; 
31: 493-8. Correctỉon. Má. 2001; 32: 523.

4. deỉ M ar Siez-De*Ocariz M. t í  aỉ. Tìreaanent oí 18 chỉỉdren wỉth scabỉes or 
cutaneous larva migrans usỉng ỉvermectỉn. ơ in  Exp Dtrmatol 2002; 27: 
264-7.

5. Senba Y, t í  a i  Case o ỉ creeping disease treated with ivermectìn. J  
Dematữỉ 2009; 36 :86-9 .

6. Abramowicz M, ed. Drup for parasừic ừựeaiơns. 3rd ed. New Rocheỉle 
NY: The Medícal Letter. 2013.

In te s tin a l  n e m a to d e  in f e d io n ỉ .  Iv e rm e c tìn  a c tív ity  h a s  
b e e n  se e n  in  m a n  a g a in s t  Ascarừ ìumbrừaides, Strongyloides 
ítercoralừ, a n d  Trìchurừ trichiura;1 a l th o u g h  so m e  h a v e  
ỉa i le d  to  d e te c t  a c tiv ity  a g a in s t  Trkhurừ,1 iv e rm e c t in  g iv en  
vvith a lb e n d a z o le  in  d o ses  s im ila r  to  th o se  r e c o m m e n d e d  
fo r  m ass  t r e a tm e n t  in  t h e  m a n a g e m e n t  o ỉ ly m p h a tic  filar- 
iasis (see  p . 1 5 7 .1 ), h a s  b e e n  s tu đ ie d  ío r  th e  t t e a tm e n t  o f 
tríc h u ría s is  (p . 149 .1) a n d  m a y  p ro v e  u s e ỉu l  in  a re a s  
w h e r e  so il- tra n sm itte d  vvorm  in íe c tio n ỉ  a n d  ly m p h a tic  
S la ria sis  a re  p u b l ic  h e a l th  p ro b le m s .3 A  ra n d o m ỉse d , co n - 
t ro lle d  s tu d y  in  548  sc h o o l c h ild re n  in  Z an z ib a r4 fo u n d  
th a t  sin g le  o ra l  d o ses  o f  iv e rm e c tin  ( 2 0 0  m ic ro g ra m s/k g ) 
p lu s  e i th e r  a lb e n d a z o le  (4 0 0  m g) o r  m e b e n d a z o le  (5 0 0 m g) 
im p ro v e d  c u re  a n d  egg  r e d u c t io n  ra te s  a g a in s t T. trìchiura. 
T h e  h ig h e s t  c u re  a n d  egg  r e d u c t io n  ra te s  w e re  a c h ie v e d  
w ith  iv e rm e c tin  p lu s  m e b e n d a z o le  (55  a n d  9 7 %  resp ec- 
tiv e ly ), w h ile  lovver ra te s  w e re  se e n  w ith  iv e rm e c tin  p lus  
a lb e n d a z o le  (3 8 %  c u re  r a te  a n d  9 1 %  egg re d u c t io n  ra te ) .  
R o u n d w o rm  e x p u b io n  h a s  a lso  b e e n  re p o r te d  a s  a  's id e - 
e f f e a ' o f iv e r m e a in  w h e n  u se d  in  c o m m u n ity -b a se d  tre a t-  
m e n t  o f  o n c h o c e rd a s is . 5 Tn a  c o n tro lle d  s tu d y , 6 s in g le  o ral 
d o se s  o f iv e rm e c t in  150 o r  2 0 0  raiCTOgrams/kg p ro d u c e d  
c u re  ra te s  o f  9 4 %  in  s tro n g y lo id ia s is  (see p . 157 .3 ) a n d  
a b o v e  6 7 %  in  ascarias is, tric h u ria s is , a n d  e n te ro b ia s is . 
A lth o u g h  so m e  a c tiv ity  h a s  b e e n  se e n  a g a in s t  Necator 
americanus.1 c u re  ra te s  í o r  h o o k w o im  w e re  c o n s id e red  
u n s a tis ía c to ry .6

1. Freedman DO, t t  al. The eỉĩlcacy o( lvermcctin in the diem otheràpy ot 
gastrointestinaỉ helminthíasls In hum ans. J  lnfeứ Dừ 1989; 159:1151-3.

2. W hitworth JAG. t í  al. A field study of the eữ ea  of ivermectin on 
imestínal heỉm inths in man. Trans R Soe Trop Mtd Hy$ 1991; 85: 232-4.

3. Bellzario VY. t í  ai. A comparison of the efficacy o( sỉngle đoses oí 
albendaxoie, ỉveimectin, and  dỉethylcatbamazine aỉone or ỉn combina- 
tions agaỉnst Ascarỉs and Tĩỉchuris spp. Bull WH0 2003; 81: 35-42.

4. Knopp s. tí al Albendazoỉe and  mebẽndazoỉe administered aỉone or In 
combínatíon wỉth ivermectỉn agaừist Tríchưris ữừhiuTtr. a randomixed 
controỉỉed trỉaỉ. Oin btfetí Dis 2010; 51:1420-8.

5. W hitworth JAG. t í  a i Community-based treatm ent w íth ỉvermecdn. 
Lanca 1988; il: 97-8.

6. Kaquỉra c, tí aỉ. Ivennectín ỉo r huraan strongylóỉdỉaỉis and other 
intestỉnai hclminths. Am J  Trơp Med Hyg 1989; 40: 304-9.

L o iasis . T h e re  is e v id e n c e  o f  r e d u c e d  m ic ro h la ra e m ia  a f te r  
iv e rm e c tin  ơ e a tm e n t 1' 5 in  p a tie n ts  w i th  lo ias is  (p . 146 .2 ), 
b u t  c o n c e m  e x is ts  o v e r  i ts  p o te n t ia l  fo r  n e u ro to x id ty  in  
p a tie n ts  w i th  a  h ig h  m ic ro B laria l b u r d e n .6-7 T h e re  is so m e  
e v id en ce*  t h a t  a  g e n e tic  p red isp o s it io n  to  á l te re d  d is tr ib u -  
t io n  o f  iv e rm e c tin  m a y  b e  a  c o -fa c to r  fo r  th e  d e v e lo p m e n t

o f se rio u s  a d v e rse  e v e n ts  in  p a tie n ts  w i th  h íg h  n u m b e rs  o f 
m ic ro h la ria . L o w -d o se  re g im e n s  (a b o u t 25 m ic ro g ram s/k g ) 
h a v e  b e e n  in v e s tíg a te d 9 b u t  d id  n o t  s e em  to  o f ie r  m u c h  
a d v a n ta g e  in  r e d u d n g  n e u ro to x id ty .

1. Martín-Preveỉ Y, t í  ai. Reductỉon of microũlaraemia w ỉth sỉngle hỉgh- 
dose oỉ ivermectỉn ỉn ỉoiass. Laruet 1993; 342:442.

2. Ranque s, tí ai. Decreased prevaỉence and ỉntensỉty oí Loa ỉoa inỉectỉon 
m  a communỉty treaced w ỉth ỉvermectin every three m onths for cwo 
years. Trans R  5oc Trop Mtd Hys 1996; 90: 429-30.

3. Duong TH. t í  ai. Reduced Loa loa microỉỉlaria counỉ ten to tweỉve 
mcmths aỉter a singỉe dose of ỉveimecdn. Trans R Scc Trvp Med Hys 1997; 
9L* 592-3.

4. Gardon J. t í  ai. M aiked decrease in Loa ỉoa mỉ<TOfiJaraemia à x  and 
twelve months alter a sỉngỉe dose oỉ ivermecún. Trattí R Soc Trop MtdRyg 
1997; 91: 593-4.

5. Chippaux 3- ĩ,  t í  a i  ỉm p a a  of repeated large scale ỉvennectỉn Creatmenu 
on the transmỉssion o ỉ Loa loa. Trans R Soc TropMedHyg 1998; 92:454-8.

6. Anonymous. Encephalỉtỉs ỉòlỉovvỉng treatm ent oỉ loỉàsỉs. WHO Drug ĩn f  
1991;5:113-14.

7. Gardon J, t í  ai. Serỉous reactions after rriass treatm ent oỉ ondtocerdasiỉ 
with ivecmectỉn ln  an  area endemic for Loa loa iníection. Ittnctí 1997; 
350: 18-22.

8. Bourguinat c  t í  ai. Analysỉs o i the mdr-1 gene ỉn patíents co-lníected 
with Ondtocena volvuỉus and Loa ba  who experienced a post-ivenneain 
serìous advene event. Am J  Trop Med Hyg 2010; 83: 28-32.

9. Kaxngno J. t í  ai. Randomỉzed. conưoỉỉede doubỉe-bUnd triaỉ with 
ivermectỉn on Loa loa mkrohlaraemia: efficacy o ỉ a ỉow dose (-25 
u g/kg) versus current Standard dose {150 |ỉ g/kg). Trans R Soc Trop Med 
Hys 2007; 101: 777-85.

Lymphctic Rlaríasis. Iv e rm e c t in  Is u se d  in  t h e  m an a g e - 
m e n t  o f  ly m p h a tíc  Ẽ laríasis  (p . 1 4 6 .3 ). In  e n d e m ic  a reas  
m ass  t r e a tm e n t  o f t h e  e n tỉ r e  p o p u la tío n  ( e x d u d in g  n e o -  
n a te s , p r e g n a n t  w o m e n . a n d  d e b il i ta te d  in đ iv ìd u a ls )  c a n  
re d u c e  th e  in te n s ity  o ỉ  tra n s m is s io n  a n d  th e  in đ d e n c e  o ỉ 
d isease . In  c o u n tr iẽ s  w h e r e  th e re  is  c o -e n d e m ic  lo iasis o r  
o n c h o c e rd a s is , th e  G lo b a l P ro g ra m m e  to  E lim in a te  Lym - 
p h a ú c  F ilariasis l a u n c h e d  b y  W H O , w ith  ó th e r  in te m a -  
t io n a l  a g e n d e s ,  a d v o c a te s  a  s ing le  ọ ra l  d o se  o f  iv e im e c tin  
150 to  2 0 0  m ia o g r a m s /k g  w ith  a  sln g le  o ra l  d o se  o ỉ 
a lb e n d a z o le  4 0 0  m g  g iv e n  o n c e  e a c h  y e a r  ỉo r  a t  least 5 
y ears.

H ig h er  d o se s  o f  a ỉb e n d a z o le  a n d  iv e im e c t ỉn  (8 0 0  m g  a n d  
4 0 0  m ic ro g ra m s/k g  resp e c tìv e ly )  g iv e n  tw ice  a  y è a r  fo r 2 
y e a rs , to  25 re s id e n ts  o f  a n  a re a  o f h ig h  Wuchercria bartcroỊti 
e n d e m ỉd ty  in  M ali, w e re  ío u n d  to  b e  m o re  eH ective ÚI 
r e d u d i ig  m ic ro S la ria l lev e ls  t h a n  th e  S tan d ard  a n n u a l  dose  
re g im e n  re c o m m e n d e d  b y  W H O . H ig h e r-d o se  a n d /o r  m o re  
ừ e q u e n t  ư e a tm e n t  r e g im e n s  c o u ld  th e re ío re  p o te n tía l ly  
re d u c e  th e  t im e  n e c e s sa ry  to  in te r ru p t  tra n s m is s io n . 1

1. Dembeĩe B. t í  al. Use oí high-dose, twice-yearìy aĩbendazoỉe and 
ỉvennecĩỉn to suppress Wudureria banavfti raicxoỉUarỉaỉ levels. ơừĩ Infeđ 
Dừ 2010; 51: 1229-35.

Ma lo ria. I t h a s  b e e n  su g g e ste d  th a t  iv e rm e c tin , g iv en  as 
p a rt  o f m ass  t r e a tm e n t  p ro g ra m s  ỉo r  S la ria l in íe c tio n s , 
m a y  a lso  Jõ ll m a la ria l  m o sq u ito s  w h e n  th e y  b ite  t re a te d  

^ .p a ặ e n ts , ' r e s u ltin g  in  a  re d u c t io n  in  m a la ria  tra n sm is-  
s io n . 1-2

1. Kobyỉỉnskỉ K C  tí  ai. Ivermectín mass dnig admỉnỉstradon to humans 
dỉsrupts tnalarỉa parasỉte transmissỉon in Senegaỉese viỉlagès. Am J  Trop 
MtầHyg 2011; 85: 3-5.

2. Tanne JH. Antỉparasite drug tvermectỉn cuts mosquỉto num beis by 80%. 
BMJ 2011; 343: d4355.

Monsonella intections. T h e  re sp o n se  of Mansonella in ỉe c -  
tio n s  (p. 147 .2 ) to  Iv e rm e c tin  d e p e n d s  o n  th e  sp e d e s .  It 
m a y  b e  e ííe c tiv e  a g a in s t  Mansoneũa ơzzardi, b u t  s tu d ie s  in  
Aí. perstans in íe c tio n  h a v e  n o t  shovvn iv e rm e c tin  to  p ro -  
d u c e  a su b s ta n tia l  r e d u c t io n  in  m ic ro ỉi la ra e m ia , 1-2 e v e n  
u s e d  w ith  a lb e n d a z o le .J-4 A  g o o d  re sp o n se  to  a  sin g le  o ral 
d o se  o f 1 5 0 n ũ c ro g ra m s /k g  o f iv e rm e c tin  h a s  b c e n  
rep o r te d  in  in íe c tio n s  w ith  M. streptocercaM

1. V in den Enden E, «  al. Treatmem lailure of I  single high dose of 
ỉvermectin for Mansoneỉla pentans Rlaríasis. Tram R Soc Trop Mtd Hyg 
1993; 87: 90.

2. Schulz-Key H. t í  ai. Eíỉỉcacy of ivermectín in the treatment of 
concomitant Mansonella perstans in íeaions in onchocertiaỉis patients. 
Trans R Soc Trop Med Hyg 1993; 87: 227-9.

3. Asỉo SM. t í  ai. Mansonella perstans: saỉety and eíGcacy of ỉvermectin 
aỉone, aỉbendaxoỉe aỉone and che two drugs in combinatíon. Atm Trơp 
Med Parasitol 2009; 103: 31-7.

4. Asio SMe t ía ĩ .K  randomỉsed. double-bỉind field trial o ỉ ivermecứn aỉone 
and in combỉnatíon wỉth albendaxole for the treatm ent oí Mansoneỉỉa 
perstans inlectỉonỉ in Uganda. TroĩU R SữC Trơp M td Hy$ 2009; 103:274- 
9.

5. Flscher p. tí  ai. Treatment of hum an Mansonella soeptocerca ỉnỉectỉon 
with ivennectỉn. Trop Med btí Health 1997; 2: 191-9.

6. Hscher p, t í  aỉ. Long-term suppression of Mansonelỉa ỉtreptocerca 
mỉcrofilarỉae after treatm ent with ivermectỉn. J  bựed Dừ 1999; 180: 
1403-5.

Onchocerciasis. Iv e rm e c tìn  h a s  a  m ic ro h la r id d a l  a c tio n  
a g a in s t  Onchocerca volvulus a n d  is t h e  m a in  d ru g  u se d  in  
th e  c o n tro l  o f  o n c h o c e rd a s is  (p. 1 4 7 .2 ). A  s in g le  o ra l dose  
rap id ly  e lim in a te s  m ic ro fila r ia e  h o m  th e  sk in , w i th  m ax i- 
m u m  effec t a f te r  1  to  2  m o n th s , 1 a n d  g ra d u a lly  e lim in a te s  
t h e m  b o m  th e  c o m e a  a n d  a n te r io r  c h a m b e r  o f  th e -e y e .J 
Iv e rm e c tin  h a s  l it tle  e f ie c t  o n  th e  a d u lt  w o rm s  b u t  does 
su p p re ss  t h e  re le a se  o f  m ic ro S la r ia e  hom th e  a d u ỉt  w o rm  
ío r  se v era l c y d e s  w h ic h  ã c c o u n ts  fo r  i ts  p ro ỉo n g e d  ac tiv ity . 
Iv e rm e c tin  t h e r e ío r e  o n ly  c o n tto ls  t h e  d isease ; i t  do es  n o t  
c u re  o r  e ra d ic a te  i t.  I ts  a c tio n  a g a in s t  o. vobmỉus h a s  b c e n  
a tt r ib u te d  to  a  G A B A -agon is t e f f e d .  S tu d ie s  h a v e  also

The Symbol t  denotes a preparation no longer actively marketed
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in d i c a t e d  t h a t  i v e r m e c t i n  i n h i b i t s  t h e  t r a n s m is s io n  o{ 
m i c r o ũ la r i a e  b y  r e d u c i n g  t h e ừ  u p t a k e  f r o m  m a n  b y  t h e  
in s e c t  v e c t o r . 3' 6

I v e r m e c t i n  is  d o n a t e d  b y  M e r c k  t h r o u g h  t h e  M e c t iz a n  
E x p e r t  C o m m i t t e e  (M E C )  f o r  h u m a n  u s e  i n  c o m m u n i ty -  
w id e  m a s s  t r e a t m e n t  p r o g r a m m e s  i n  aU  c o u n t r i e s  i n  v v h ic h  
o n c h o c e r d a s i s  i s  e n d e m ic ,  w h e r e  i t  is  g iv e n  a t  a  S ta n d a r d  
o r a l  d o s e  o í  1 5 0  m ic r o g r a m s /k g  o n c e  o r  tvvdce a  y e a r  t o  a l l  
b u t  p r e g n a n t  Y v o m en , b r e a s t - í e e d i n g  m o t h e r s  o f  r e c e n t ly  
b o m  b a b ie s ,  c h i l d r e n  w e i g h i n g  ỉ e s s  t h a n  1 5 k g ,  a n d  th o s e  
u n a b l e  t o  w a l k  o r  o th e rv v is e  s e r io u s ly  i i l .7 T h e  a d u l t  w o r m s  
l iv e  f o r  a b o u t  1 5  y e a x s ,  t h e r e í o r e  t r e a t m e n t  w i l l  n e e d  t o  b e  
c o n t i n u e d  f o r  m a n y  y e a r s .  S e v e r a l  s t u d i e s  h a v e  c o n í i r m e d  
t h e  l o n g - t e r m  s a í e ty  a n d  e K ic a c y  o f  s u c h  p ro g r a m m e s .* " 12 
S tu d ie s  h a v e  r e p o r t e d  t h a t  i n c r e a s i n g  t h e  í r e q u e n c y  o f  t h e  
S ta n d a r d  d o s e s  o f  i v e r m e c t i n  t o  e v e r y  3 o r  6  m o n t h s  a p p e a r s  
t o  in c r e a s e  e íh c a c y  c o m p a r e d  w i t h  a n n u a l  ư e a t m e n t s 13' 14 
a n d  t h a t  3 - m o n t h l y  r e g i m e n s  m a y  a ls o  r e d u c e  r is k  o f  
a d v e r s e  e ữ e c t s . 14' 15 N o  a d d i t i o n a l  b e n e í i t  w a s  n o t e d  b y  
in c r e a s in g  t h e  d o s e  o f  i v e r m e c t i n  t o  4 0 0  o r  8 0 0 m ic r o -  
g r a m s /k g  g i v e n  e i t h e r  3 - m o n t h l y  o r  a n n u a l ly .

I n  n o n - e n d e m i c  a r e a s ,  r e p e a t e d  d o s e s  m a y  b e  n e c e s s a r y  
t o  r e d u c e  r e c u r r e n c e ;  a  s t u d y  i n  t h e  U K  ĩ o u n d  t h a t  p a t ì e n t s  
g iv e n  t h r e e  d o s e s  a t  m o n t h l y  i n t e r v a l s  h a d  íe v v e r  r e la p s e s  a t  
6  m o n t h s  t h a n  p a t i e n t s  w h o  r e c e iv e d  a  s in g l e  d o s e ,  b u t  
r e la p s e s  w e r e  n e v e r t h e l e s s  s e e n  in  5 0 %  o f  p a t i e n t s  a t  12 
m o n t h s . 16

T h e  o c u l a r  m ic r o h la r i a l  lo a d  c a n  b e  s a le ly  r e d u c e d  b y  
iv e r m e c t i n 2-17 a n d  e a r ly  l e s io n s  o f  t h e  a n t e r i o r  s e g m e n t  o f  
t h e  e y e  h a v e  i m p r o v e d . 17 A  r e d u c t i o n  in  t h e  i n d d e n c e "  a n d  
p r o g r e s s io n 19 o f  o p t i c  n e r v e  d a m a g e  h a s  a ls o  b e e n  r e p o r t e d ,  
b u t  t h e  e f f e c t  o n  p o s t e r i o r  s e g m e n t  d i s e a s e  is  le s s  c e r t a in .70 A  
s y s t e m a t l c  r e v i e w  o f  5  p l a c e b o - c o n ư o l l e d  s tu d ie s ,  w i t h  d a t a  
ỉ r o m  3 8 1 0  ữ id iv id u a ls ,  ỉ o u n d  n o  s t a t i s t i c a l ly  s ig n i l ic a n t  
d i f f e r e n c e  b e t w e e n  iv e r m e c t i n  a n d  p l a c e b o  g r o u p s  fo r  
p r e v e n t i n g  v i s u a l  a c u i t y  lo s s .2’ I m p r o v e m e n t s  i n  s k in  
le s io n s  h a v e  b e e n  r e p o r t e d . 22
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S c a b ie 5  a n d  p e d i c u l o s i s .  S c a b ie s  (p .  2 1 4 8 .1 )  is  u s u a l ly  
ư e a t e d  v v i th  a  to p ic a U y  a p p l i e d  a c a r i t í d e .  H o w e v e r ,  a  s in -  
g le  o r a l  d o s e  o f  i v e r m e c t i n  h a s  b e e n  r e p o r t e d  t o  b e  e ffe c -  
t i v e . 1' 5 I n  a  s t u d y  o f  11 p a t ì e n t s  w i t h  u n c o m p l i c a t e d  
s c a b ie s ,  a  s i n g l e  o r a l  d o s e  o f  i v e r m e c t i n  2 0 0  m ic r o g r a m s /k g  
vvas e í í e c t i v e  i n  c u r in g  i n ỉ e c t i o n  a f t e r  4  w e e k s .  I n  a  g r o u p  
o f  11 p a t i e n t s ,  a l s o  i n í e c t e d  w i t h  H IV , s c a b ie s  w a s  c u r e d  in  
8  ạ Ị te r  2  w e e k s . '  T w o  o f  t h e  r e m a i n i n g  3  p a ú e n t s  r e c e iv e d  
a  s e c o n d  d o s e  o f  i v e r m e c t i n  w h i c h  c u r e d  t h e  s c a b ie s  in í e c -

t io n  b y  th e  í o u r th  w e e k . Iv e rm e c t in  d o e s  n o t  s te r ilise  th e  
scab ies  eggs a n d  in  o r d e r  to  k ill  n e w ly  h a tc h e d  m ite s  a  sec- 
o n d  d o se  o f  iv e rm e c t in  is  re c o m m e n d e d , g iv e n  a t  le a s t 7 
day s a f te r  th e  f irs t d o s e .4 A  s ỉn g le  o ra l  d o se  o f iv e rm e c tin  
150  m ic ro g ra m s/k g  w a s  p a r t ía l ly  e ffec tiv e  in  a n  o u tb re a k  
o f scab ies  in  1153 T a n z a n ia n  p a tie n ts . 5 A  sy s te in a tỉc  
r e v ie w J o n  th e  ư e a tm e n t  o f  scab ies  lo u n d  th a t  o ra l iv e r -  
m e c t in  w a s  less  e h e c t iv e  t h a n  to p ic a l. p e rm e th r in ,  b u t  
a p p e a re d  to  b e  as  e ữ e c tỉv e  a s  to p ica l b e n z y l b e n z o a te  a n d  
m õ re  e ữ e c tìv e  t h a n  to p ic a l l in d a n e . H ovvever, a  r a n d o -  
m ised , o p e n -la b e l  s tu d y 4 ỉ o u n d  th a t  O ne o r  tw o  app lica - 
tio n s  o f  1 2 .5 %  b e n z y l  b e n z o a te ,  e a c h  le ĩ t  o n  ío r  2 4  h o u rs ,  
vvere m o re  e ffec tiv e  t h a n  a  s in g le  o ra l  d o se  o f iv e rm e c tin  
o í 1 50  to  2 0 0  m ic ro g ra m s/k g ; b a c te r ia l  s u p e rin íe c tio n  a lso  
o c c u rre d  m o re  o f te n  i n  th o s e  g iv e n  iv e rm e c tin  t h a n  In  
th o se  t re a te d  w i th  b e n z y l  b e n z o a te .

C ru s te d  (N o rw e g ian )  scab ies  h a s  a lso  b e e n  re p o r te d  to  b e  
e íỉe c tiv e ly  ơ e a te d  b y  a  s in g le  o ra l  do se  o f  1 2  m g  of 
iv e rm e c tin  in  a d d it io n  to  to p ic a l a p p lic a tio n  of 3 %  salicylic 
a r ìd  o in tm e n t  in  2  p a tie n ts ;  th e  ư e a tm e n t  w as e ữ e c tiv e  in  
u n d e r  One w e e k .2 A  s in g le  o ral d o se  o f iv e rm ec tin  
2 0 0  m ic ro g ra m s/k g  w a s  e ííe c tiv e  fo r c ru s te d  scabies in  a 2 - 
y e a r-o ld  in fa n t w h o  h a d  c o n tra c te d  th e  d isease  fo llow ing  
lo n g -te rm  c o rtico s te ro id  u s e .7 I v e r m e a in  h a s  also  b e e n  
su ccessíu lly  u se d  in  a  sm a ll n u m b e r  of p a tie n ts  w ìth  
ư e a tm e n t- re s is ta n t  s c ab ie s .5

I v e r m e a in  h a s  a lso  b e e n  in v es tig a te d ,  as  a  p ossib le  
t rc a tm e n t  fo r  p e d ic u lo s is  (p . 2T 47.3) a lth o u g h , aga in , 
to p ica lly  a p p lie d  in se c tic id e s  a re  th e  u su a l  m e th o d  of 
c o n tro l. A s tu d y  in vitro a n d  in  animals shovved th a t  
iv e rm e c tin  k illed  n y m p h s  a n d  lem a le s  o f  th e  h u m a n  b o d y  
lo u se  (Pedicului humanus humanus). Iv e rm e c tin  w a s  k n o w n  
to b e  e ííe c tiv e  a g a in s t  o th e r  lo u se  s p e d e s  th a t  in le c t  a  ra n g e  
of animals.'0 I v e r m e a in  h a s  a lso  b e e n  s h o w n  to  be  e ííec tiv e  
ag a in s t h e a d  lice: tw o  o ra l  d o ses  o ỉ  4 0 0  m ic ro g ra m s/k g  a t  a n  
in te rv a l  o f  7  d a y s  w e re  m o re  e l l e a iv e  th a n  ap p lic a tio n s  o í 
m a la th io n  0 .5 %  in  a c o n tro lle d  d o u b le -b lin d  s tu d y  in  
p a tie n ts  vvith r e ír a c to ry  in íe s ta t io n s ."  A  0 .5 %  to p ica l lo tio n  
h as  b e e n  lic e n sed  In  t h e  U SA  fo r th e  t r e a tm e n t  o f h e a d  
p ed ic u lo s is  (see  U ses  a n d  A d m in is tta tio n , p . 155 .1 ).

1. Meinking TL. tí  aì. The treatm ent of scabies vvith iveưneain. N  Engỉ J 
M td  1995; 333: 26-30.

2. Aubin F, Humbert p. Ivermectin for crusted (Norvvegian) scabies. N Engt 
J  Med 1995; 332: 612.

3. StTODg M, Johnstone PW. Im erventiom  ỉor tre itìng  scabies. Available in 
The Cochrane Database o( Systematic Revỉews; Issue 3. Chíchester John 
WUey; 2007 (accessed 21/08/09).

4. Currỉe BJ. McCarthy JS. Perm ethrin and ivermecrin ỉorscabỉes. NEngU  
Med 2010; 362: 717-25.

5. Leppard B, Naburi AE. The use oí ỉvermectin in controỉling an outbreak 
of scabỉes ỉn a prison. Br J  Dtrmatol 2000; 143: 520-3.

6. Ly F. tí a i  ỉvermectin versus benzyl benxoate applỉed once or rwice to 
ư eat h u n u n  scabies In Dakar, Senegal: a random ued conưolled triaL 
Buil WHO 2009; 87: 424-30.

7. M adière V, tí  a i  Crusted (Norwegian) scabies induced by use oí topical 
corúcosteroids and treated successỉuỉly with ivermectỉn. J  Pediatr 1999; 
133: 122-4.

8. Cook AM, RomaneUi F. Ivermectin íor the treaunent oí resistant scabỉes. 
Ann pharmacother 2003; 37 :279-81 .

9. Foucauỉt c  tí  ai. Oral ivennđCTin in the treatm ent oỉ body lice. J  ĩnỊtứ Dừ 
2006; 193: 474-6.

10. Mumcuoglu KY, tí aì. Systemic actỉvity oí ivermectin on the hum an 
body louse (Anoplura: Pedỉculỉdae). J Mtd Eníomol 1990; 27: 72-5.

11. Chosiđow 0 , tí aỉ. Oraỉ ivennecún versus maỉathíon lotion íor dỉỉBcuỉt- 
to-treat head Uce. N  Engl J  Med 2010; 362: 896-905. Correctỉon. ibid.; 
1647.

S lro n g y lo id ia ỉis .  I v e rm e c t in  is e h e c tiv e  in  th e  tre a tm e n t  
o f s tro n g y lo id iasis  (p . 148 .2 ) a n d  is c o n s id e re d  by  so m e  
a u th o r itie s  to  b e  th e  d ru g  o f  ch o ic e . S u b c u ta n e o u s  u se  h a s  
b e e n  ìn v es tig a te d  in  p a t ie n ts  w ith  se v ere , d isse m in a ted  
d isease .
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Trichostrongylỉasis. F o r  m e n t io n  o f  th e  u se  o f  iv e rm e c tin  
in  Tridiostrongylus in íe c tìo n s , se e  p .  148 .3 .

Adverse Effects and Precautions
T h e  a d v e rse  eH ects r e p o r te d  w ith  iv e rm e c tin  Ũ1  p a tie n ts  
w i th  h ỉa r ía s ỉs  a re  g e n e râ lly  c o n s ỉs te n t  w i th  a  m ild  M azzo tti 
r e a c tio n  a r ìs in g  b o m  its  e í le c t  o n  m íc ro H a ria e . T h e y  in d u d e  
íe v e r , p r u r i tu s ,  r a sh e s , a r th ra lg ia ,  m y a lg ia , a s th e n ia ,  
o r th o s ta tic  h y p o te n s io n , ta c h y c a rd ỉa ,  o e d e m a , ly m p h a d e -  
n o p a th y , g a s tro in te s tin a l  sy m p to m s , so re  th ro a t ,  c o u g h , a n d  
h e a d a c h e . T h e  e íle c ts  t e n d  to  b e  t r a n s ie n t  a n d  if t r e a tm e n t  is 
r e q u ire d  th e y  re s p o n d  to  a n a lg e s ic s  a n d  a n tih is ta m in e s .

Iv e rm e c tin  m a y  c a u se  m ild  o c u la r  ír r ita tio n . S o m n o - 
len c e , ơ a n s ie n t  e o s in o p h ilia , a n d  ra ise d  I iv e r e n z y m e  v a lu e s  
h a v e  a lso  b e e n  re p o r tẽ d .

Iv e rm e c tin  is n o t  r e c o m m e n d e d  d u r in g  p reg n a n c y . M ass 
Ư e a tm e n t is g e n e ra lly  v v ithheld  f ro m  p re g n a n t  w o m e n  (see 
P reg n an c y , p . 158 .2 ), c h ild re n  u n d e r  1 5 k g , a n d  th e  
se rio u s ly  ill.

Incidence of adverse effects. S o m e  s tu d ie s  h a v e  shovvn 
q u ite  a  h ig h  in d d e n c e  o f a d v e rse  effec ts w ith  iv e rm ec tin  
a n d  h a v e  a s s o d a te d  th e  e ữ e c ts  w i th  th e  se v erity  o f in íec - 
t io n .1' ’  H o w e v e r, in  n o n e  o f  th e s e  s tu d ie s  w e re  th e  reac - 
tio n s  c o n s id e re d  to  be  l i íe - th re a te n in g  a n d  o n ly  sy m p to -  
m a tic  t r e a tm e n t  w a s  re q u ữ e d .  T h e  se v erity , in d d e n c e , a n d  
d u ra tio n  o f  a d v e rse  r e a c t io n s  w a s  r e p o r te d  to  b e  red u c e d  
a f te r  re p e a te d  a n n u a l  d o s e s .4

W h e n  la rg e r  g ro u p s  o f  p a tie n ts  w e re  c o n s id e red  in  th e  
O n c h o c e rd a s is  C o n tro l P ro g ra m m e  (O CP) in  W e st A trica, a 
m u c h  lo w e r  in d d e n c e  o f a d v e rs e  re a c rio n s  w a s  se en  in  
p a tie n ts  g iv e n  iv e rm e c tin  fo r  th e  first t im e 5 a n d  w h e n  
t re a tm e n t  vvas re p e a te d  a  y e a r  l a te r  th a t  in d d e n c e  w as 
re d u c e d  e v e n  f u r th e r .  T h e  re s u lts  b o m  se v era l s tu d ie s  in  th is  
p ro g ra m m e 6 shovved 93  s e v e re  re a c tio n s  in  5 0 9 2 9  p a tie n ts  
(1 .8 3 % ), m o s t  o f  th e  re a c tio n s  b e in g  o r th o s ta tic  h y p o - 
te n s io n  o r  d izz in e ss  (5 3 ). In  a  3 -y e a r  ra n d o m ise d , d o u b le -  
b lin d , c o n tro lle d  s tu d y  o f  iv e rm e c t in  fo r  o n c h o c e rd a s is  
c o n tro l in  5 7 2  p a tie n ts ,7 3 - m o n th ly  ư e a tm e n t  w i th  th e  
S tan d ard  d o se  o ỉ  150  m ic ro g ra m s/k g  w a s  a s so d a te d  vvỉth a 
r e d u c e d  r isk  o l  a d v e rse  r e a c tio n s , e s p e d a lly  o e d e m a , 
p ru rim s , a n d  b a c k  p a in , w h e n  c o m p a re d  vvith t h e  sa m e  dose  
g iv en  a n n u a lly .  H ig h e r  d o se s  o f  4 0 0  t h e n  8 0 0 m ic ro -  
g ram s/k g , g iv e n  e ith e r  3 - m o n th ly  o r  a n n u a lly , w e re  
a s so d a te d  w i th  su b je c tív e  o c u la r  p ro b le m s.

A n o th e r  s tu d y *  ío u n d  2 2  s e v e re  r e a c tio n s  in  17 8 77  
p a tie n ts  t r e a te d  ío r  o n c h o c e rd a s is  in  a n  a re a  a lso  e n d e m ic  
ío r  Loa loa in íe c tío n , a n d  sh o w e d  a  r e la ó o n s h ip  to  h e a v y  L. 
loa m ic ro h la ra e m ia . T h e  M e c tiz a n  E x p e rt C o m m itte e  a n d  
th e  T e ch n ica l C o n su lta t iv e  C o m m itte e  h a v e  re p o r te d  th e  
in c id e n c e  o f  e n c e p h a lo p a th y  a í te r  iv e rm e c tin  ư e a tm e n t  of 
o n c h o c e rd a s is  i n  Loa loa e n d e m ic  a re a s  to  b e  less th a n  1 case 
in  1 0  0 0 0  t r e a tm e n ts ’  a n d  h a v e  im p le m e n te d  rec o m m e n d a -  
t io n s  lo r  iv e r m e c t ìn  m a ss  t r e a tm e n t  p ro g ra m m e s  of 
o n c h o c e rd a s is  in  a re a s  c o -e n d e m ic  fo r lo iasis to  re d u c e  
th e  r isk  o l  s e r io u s  a d v e rse  e v e n ts ,  e s p e d a l ly  in  a re a s  w h e re  
th e  p o p u la t io n  is iv e rm e c t in  n a iv e .

S o m e su p e rv is io n  is c o n s id e re d  n e c e s sa ry  a íte r  doses  o f 
iv e rm e c tin ;2-6 th e  O C P r e c o m m e n d a t io n 6 is fo r  r e á d e n t  
n u rse s  to  m o n i to r  p a tie n ts  lo r  a  p e rio d  o f  36 h o u r s  a h e r  
ữ e a tm e n t ,  w h a te v e r  t h e  lev e l  o f  e n d e m id ty .  H o w e v e r, th e  
in d d e n c e  o f  a d v e rs e  r e a c tio n s  r e p o r te d  a ỉte r  re p e a te d  doses 
a p p e a rs  to  b e  lo w e r  t h a n  a ỉ te r  th e  i ir s t  d o se  a n d  th e  n e e d  fo r 
su p e rv is io n  o n  r e - ơ e a tm e n t  h a s  b e e n  q u e s tio n e d . 10

N e u r o to x id ty  s e e n  in  s o m e  b re e d s  of dogs h a s  n o t  b e e n  
se e n  in  cattle Oĩ horses1 1 a n d  n o r  w a s  i t  re p o r te d  in  m a n  in  th e  
a b o v e  s tu d ie s .  A n o th e r  p o t e n t i a l  c o n c e m  w a s  th e  
p ro lo n g a t io n  o f  p r o th r o m b in  t im e s  se e n  in  2 8  p a tie n ts  
g iv e n  iv e rm e c t ìn , 12 b u t  o th e r s  h a v e  n o t  c o n íirm e d  th is  
e ffe c t13 o r  s e e n  a n y  b le e d in g  d iso rd e rs . 14

T h e re  h a s  b e e n  so m e  c o n c e m  o v e r  th e  u s e  o f  iv e rm e c tin  
to  t re a t  scab ies  in  e ld e r ly  p a tìe n ts  a í te r  a  r e p o r t  su g g e stin g  a  
po ssib le  l in k  to  a n  in c re a se d  in d d e n c e  o f d e a th  a m o n g  a 
c o h o rt  o f 4 7  p a t ie n ts . 15 I t  h a s ,  h o w e v e r ,  b e e n  a rg u e d  th a t  n o  
su c h  a s s o d a t io n  h a s  b e e n  s e e n  in  o th e r  p o p u la tio n s  o f 
e ld e rly  p a tie n ts  a n d  th a t  t h e  s ta tis tica l m e th o d s  u se d  b y  th e  
o rig in a l a u th o r s  w e re  d e h d e n t . 16' 18 T h e re  w a s  n o  e v id e n c e  
o f  a n  in c re a se  in  d e a th  Tate a s s o d a te d  w ith  iv e rm e c tin  in  a 
c o m m u n ity -b a se d  s tu d y  in  P a p u a  N e w  G u in e a  o f d ie th y l-  
c a rb a m a z in e  w i th  o r  v v ith o u t iv e rm e c tin  fo r  ly m p h a tic  
íila ria sis . 19

1. Kumaiaswami V. t í  aì. Ivermcctin ío r the  treatm ent of W uchererta 
bancrohỉ Sỉaríasis: eữìcacy and adverse reactions. JAMA 1988; 259: 
3150-3.

2. Rothova A. tí a l  Side-eĩícci5 oỉ ivermectin in treatm ent of oncbocer- 
tíasỉs. Lanctt 1989; I: 1439-41.

3. Zea-Flores R, tí  aì. Adverse reactions aíter community treatm ent of 
onchoccrciasls wtth ivermectỉn in Guatemala. Trans R Soe Trop Mtd tìyg 
1992; 86: 663-6.

All cross-reíerences reíer to entries in Volume A
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4. B uraham  GM. Adverse reactỉons to iverm ecản ơ eatm en t for oncho- 
cerdasis: rcsuỉts ỡf a placebo-comrolled, doublc-blind trìal in Maỉavvỉ. 
Trans R Soc Trop M tđ Hyg 1993; 87: 313-17.

5. De Soỉe G. t í  ai. Ladc QÍ ađverse reactlons ỉn iverroectin treatm ent of 
onchocerdasis. Lanctí 1990; 335: 1106-7.

6. De Sole G, t í  a i  Adverse reacdons after large-scale treatm ent of 
onchocerdasis with iverraectín: combined results from eỉghtconununỉty 
trỉa ũ . Buữ WHO 1989; 67: 707-19.

7 . Kámgno J ,et ai. Adverse systemic reactions to treatm ent of onchocer- 
dasis with Iverraectin a t norm al and high doses gỉven annuaỉly or three- 
xnonthly. Trans R Soc Trop Med Hy$ 2004; 98: 496-504.

8. Gardon J, tí  a t  Serious reactions after ma&s treatm ent of onchoceróasis 
w ith ivennectin ỉn  an area endemỉc ỉor Loa loa inĩection. Lanat 1997; 
330: 18-22.

9. The Mectizan EXpert Commỉttee and The Technỉcal Consultative
Commỉttee. Recommendatỉons for the treaunent of onchocerdasis w ith 
M ectùan  ỉn areas co-endemỉc ỉor onchocerdasỉs and  loiasls. 2004. 
AvaUable a c  http://www.m ecti2an.org/sites/deiaultyfiles/
EngIishMECTCCLoaRecs-June04_l.pdf {accessed 29/07/10)

10. W hirw orth JAG, t í  a l  A com m unity trial of ỉvermectỉn ỉo r 
onchocerđasis ỉn Sierra Leone: adverse reactỉons aher .the Srst five 
treatm ent rounds. Tratix R Soc Ttop Mcd Hyg ỉ  991; 85: 501—5.

11. WHO. WHO expert commỉttee on onchòcerdasỉs: third report. WH0 Tech 
Rep Ser 752 1987. Avaỉỉable at: http://libdoc.who.int/trs/WHO_TRS_ 
752_(panl).pdf and http://libdocwho.int/trs/W HO_TRS_752_(part2). 
pdỉ(accesséd 16/07/08)

12. Homeida MMA. tí aỉ. Prolongatíon of prothrom bin tỉme w ith 
ỉvermectin. Lancet 1988; 1: 1346-7.

13. Rỉchards FO, t í  al. ĩvermectm and prothrom bỉn time. Lanctí 1989; I;
1139-40. . .

14. Pacque MC. a  ai. ỉvermectỉn and prothrombỉn time. Laneet 1989; i: 1140.
15 Barkwelỉ R iShieỉds s. Deaths assodated w ỉth Ivennectin treatm ent of

scabies. Laruxt 1997; 349: 1144-3.
16. Diazgranadõs JA. Costa JL. Deaths aíter ivermectỉn treatmenL Lanott 

1997; 349: 1698.
ỉ 7. Reimjes R. Hoek c. Deathỉ assodated wỉth ỉvennecrin ío r scabies. Lancet 

1997; 35oị 215.
18. Coyne PE, Addỉss DG. Deaths assocỉated w íth tvermectin íor scabies. 

Lancet 1997; 330: 215-16.
19. Aỉexander NDE, t í  a i  Absence oỉ ỉverm ectỉn-assodateđ excess deaths. 

Traru R Soc Trop Med Hyg 1998; 92: 342.

B re a s t  í e e d in g .  M e a n  iv e rm ec c in  c o n c e n tra t io n s  in  t h e  
b re a s t  m ilk  o f  4  h e a ỉth y  w o m e n  w h o  h a d  b e e n  g iv e n  a 
S ta n d ard  d o se  o f iv e n n e c t in  w e re  1 4 .1 3 n a n o g ra m s /m L .1 I t 
w a s  c o n s id e re d  th a t  in  v ie w  o f  th ịs  Io w  c o n c e n tra t io n  th e  
p r e c a u t io n  o f  e x d u d in g  b re a s t - íe e d in g  m o th e r s  f ro m  iv e r-  
m e c t in  m ass  ư e a tm e n t  p ro g ra m m e s  s h o u ld  b e  re c o n s id ' 
e re d . S o m e  a u th o r i t ie s  h a v e  re c o m m e n d e d  t h a t  iv e rm e c tin  
s h o u ld  n o t  b e  g iv ẹ n  to  m o th e r s  w h o  a re  b re a s t  fee d in g  
u n t i l  t h e  i n ỉa n t  is  a t  le a s t  One vveek o ld . T h e  A m e ric a n  
A c a d e m y  o f P e d ia u ic s  S tates th a t ,  s in c e  n o  a d v e rse  effec ts  
h a v e  b e e n  s e e n  in  b re a s t-fe d  in ía n ts  w h o s e  m o th e r s  w e re  
r e c e iv in g  iv e rm e c tin , it  m a y  b e  c o n s id e re d  to  b e  u s u a lly  
c o m p a tib le  w i th  b re a s t  te e d in g .2

1. Ogbuokiri JE, t í  ai. Ivermectin levels ỉn hum an breast milk. Eur J  ClừI 
Pharmaaỉ 1994; 46: 89-90.

2. American Academy oỉ Pediatrỉcs. The transỉer of drugs and other 
Chemicals ỉnto hum an milk. Hdiatrìa 2001; 108: 776-89. [Retỉred May 
2010] Coưection. ibid.; 1029. Aỉso avaiỉable at: bttp://aappo!icy. 
aappubỉícations.org/cgí/contenưfuỉi/pediatrtcs% 3b ỉ 08/3/776 (accessed 
02/06/04)

E n c e p h a lo p a ih y . F o r ỉníormaứon o n  e n c e p h a lọ p a th y  a í te r  
iv e rm e c tin  ư e a tm e n t  o f  o n c h o c erc ia s is  in  Loa loa e n d e m ic  
a reas , s e e  I n d d e n c e  o f A d v ẹ rse  E ííec ts, p . 1 5 6 .3 .

P re g n a n c y . Iv e rm e c tin  is tẹ r a to g e n ic  in  animals a n d  th e r e  
a re  n o  a d e q u a te  a n d  w e l l  c o n tro lle d  s tu d ie s  in  h u m a n  
p re g n a n c y . Iv e rm e c tin  t r e a tm e n t  is th e r e ío r e  u s u a lỉy  
c o n tra - in d ic a te d  d u r ìn g  p re g n a n c y  a n d  p r e g n a n t  w o m e n  
s h o u ld  b e  e x d u d e d  f ro m  m ass  t te a tm e n t  sc h e d u le s  vvith 
iv e rm e c tin . H o w e v e r, w o m e n  n o t  y e t  d ia g n o se d  as p reg -  
n a n t  o r  u n vv illing  to  a d m it  th e i r  p r e g n a n c y  h a v e  b e e n  
tre a te d .  A n  a s se s s m e n t1 o f  2 03  p r e g n a n c y  o u tc o m e s  in  
w o m e n  w h o  h a d  ta k e n  iv e rm e c tin  d u r in g  p re g n a n c y , 
m o stly  d u r in g  th e  ũ rs t  1 2  w e e k s , to u n d  th a t  th e  ra te s  o{ 
m a jo r  c o n g e n ita l  m a lío rm a tio n , m isc a rr ia g e , a n d  s ti ll-b ir th  
a s so d a te d  w i th  iv e rm e c tin  w e re  s im ila r  to  th o se  in  
u n t re a te d  m o th e r s .  In  a n o th e r  s tu d y , 1 1 0  w o m e n  a lso  
in a d v e r te n t ly  g iv en  iv e rm e c tin  d u r in g  p re g n a n c y  h a d  a 
s im ila r  lac k  o f a d v e rse  effec t o n  p re g n a n c y  o u tc o m e ;2 it 
vvas c o n s id e re d  th a t  a v o id in g  th e  u se  o f  iv e rm e c tin  in  
vvom en  o n c e  th e y  w e re  k n ovvn  to  b e  p r e g n a n t  s h o u ld  b e  
a d e q u a te  p re c a u t io n . A n  o p e n -la b e l  s tu d y 3 in  w o m e n  in  
th e  se c o n d  t r im e s te r  o f  p re g n a n c y  w h o  w e r e  g iv en  iv e r -  
m e c t in  a lo n e  OE w ith  a ỉb e n d a z o le  d id  n o t  n o t e  a n y  s ig n iS - 
c a n t e ffec t o n  b ir th  vveight, p r e m a tu r i ty ,  c o n g e n ita l  
a b n o rm a lity ,  o r  n e o n a ta l  m o rta li ty .

1. Pacqué M. t í  ai. Pregnancy outcome after ỉnadvertent ỉverraectín 
treatm ent durỉng community-based dỉstribution. Lanat 1990; 336: 
1486-9.

2. Chippaux J-P, tí a i  Absence of any adverse eỉíect oỉ Inadvertent 
ivermecún treatm ent during pregnancy. Trans R Sot TropMed Hy$ 1993; 
87: 318.

3. Ndyomugyenyỉ R, tí a i  Eíhcacy of ivermectỉn and aỉbendazoỉe alone and 
ỉn combỉnatỉon ỉor treatm ent of soỉỉ-transmitted heỉm inths ỉn pregnancy 
and  adverse events: a random hed open ỉabel conaoỉled ỉnterventỉon 
trỉaỉ in M asindỉ distrlct. w esteni Uganda. Am J  Trơp Med Hy$ 2008; 79: 
856-63. '

Pharmacokinetics
Iv e rm e c t in  is a b so rb e d  a f te r  o ra l  d o ses  a n d  p e a k  p la s m a  
c o n c e n tra t io n s  o c c u r a f te r  a b o u t  4  h o u rs .  Iv e rm e c tin  Is 
r e p o r te d  to  b e  a b o u t  9 3 %  b o u n d  to  p la s m a  p r o te in s  a n d  h a s  
a  p la s m a  e lim in a tio n  half-U fe o f  a b o u t  1 2  h o u rs .  Í t

u n d e rg o e s  m e ta b o lis m  in  t h e  liv e r , m a in ly  Via th e  
c y to c h ro m e  P 450  iso e n z y m e  CY P3A4. I t  is e x c re te d  larg e ly  
as m e ta b o li te s  o v e r  a  p e rio d  o{ a b o u t  2  vveeks, chie& y in  th e  
laeces, w i th  less t h a n  1  %  a p p e a r in g  in  t h e  u r in e  a n d  less 
th a n  2 %  in  b re a s t  m ilk  (see  a lso  B re a s t  F e e đ in g , a b o v e ).  

R e íe re n c e s .
1. Gonzálf2 Ca nga A. rt tã. The pharmacokinetics and in te raa io iu  of 

iveimecdn in hum am —a núni-review. AAPS J  2008; 10:42-6.

Preparatìons
Proprietary Preparations (details a re  given in  V olum e B)

Sĩngle-ingredient Preporations. Arg.: D ennoper IV; D erm opero; 
D e teb en d l' Ivertal; Securo; AustraL: Strom ectol; B raz.: Iver- 
mec; Leverctin; P lu rim e c  Revectina; V erm ectib ơtile: K aonob 
M ed iderm t; Fr.: M ectizan t; S ư o m e a o l; Gr.: Saom ecto l; Indừa 
Ectin; Ectover; Elect; ữact; Im ectìn; Ivecop; Iver-Sol; Iv erd d ; 
Iversan; Iverstan Iv o n  Ivori; M acbi; M ectin; Jpn: S trom ectob  Mex.: Ivexterm ; Neth.: Strom ectol; N 2: Strom ectob singapore-. 
Strom ectol; Thai.: V ennectin ; USA: M ectizan; sklice; S trom ec- 
toL

Mubi-ingredient Preparations. Ittdỉa: Ablaze-IM ; ABZ Plus; Alba- 
COS-IR; Albosym-IR; A lvect' A nthel-U P; A riban Plus; Ascapil Ai 
B andy Plus; B e n ro d -t Benzole; Ectin-A ' E lec t-A  Eris Plus; 
G e trid -t Hym in Plus; Im ectin  Forte; Ivecop-AB; Iv erd d -A ' 
Iverzole; Iv o ra t Kidi; M acbi Plus; N etw onn .

Pharmacopoeỉai P repara tio ie
USP 36: ĩverm ectin  a n d  Pyrantel Pam oate Tablets; Iverm ectin  
Tablets.

Levamisole (BAN, ríNNỊ

Levamisol; Lévamisole; Levamisoli; Levamisolo; Levamiso- 
Ịum; Levamizol; JleBaMM3on.

;(S)'2,3A6-Tetrahydro-6-phenylimidazo[2,l-b][1,3]thiazole. 
,CÌ;,HI2N2S=204.3 :■
CAS —  14769-73-4.
XTC —  P02CE01.
ATC Vet —  QP52AE01.
ỤNII —  2880D3468G.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) tor v e te r in a ry  u s e  o n ly . 

P h . E u r .  8 : (L evam iso le  fo r  V e te rin a ry  U se; L ev a m iso le  BP 
(Vet) 2 0 1 4 ). A vvhite  o r  a lm o s t vvhite  povvder. I t  e x h ib its  
p o ly m o tp h ism . S lig h tly  so lu b le  i n  w a te r;  h e e ly  s o lu b le  in  
a lc o h o l a n d  in  m e th y l  a lc o h o l. S to re  in  a ữ t ig h t  c o n ta in e rs .  
P ro te c t ừ o m  ligh t.

Levamisole Hydrochloride IBANM, USAN, riNNMi

Qc3ndrat0.de Levarnizoi; Hidròcìoruro de levamisol; 10- 
59623; Lẹvàmịsol, hidrocloruro de; Lévamisole, Chlộrhydrate 
de; LevamỊsọí-hydrochlorid; Levarnisolhydrochlorid; Levami- 
solhydroldorid; Levamisoli Hydrochloridum; Levamisolihy- 
drộldqndi; .:;twậÕỊlzol-íiídrqklorid; Levamizolio hidrochlori- 
das;;Levramizọlu chlorovvodorek; NSC-177023; R-12564; RP- 
20605; /-Tetram isole H ydroch loride; JleBaMM30na
rMflpo)ơỊọpyifl. ,
C„H i2N2S,HCI=240.7 
CAS —  16595-80-5.
ẠTC —  P02CE01.
UNlì —  DL9055K809

P h o rm a c o p o e ia s .  I n  Oàn., Eur. ( s e e p .  v ii) , Int., us, a n d  Viet. 
P h . E u r .  8 : (L evam iso le  H y d ro c h lo rid e ) . A  w h ite  to  a lm o s t 
w h ite  c ry sta llin e  povvder. F ree ly  so lu b le  i n  w a te r; s o lu b le  in  
a lco h o l; s ligh tly  so lu b le  in  d ic h lo ro m e th a n e . A  5%  so lu t io n  
in  vvater h a s  a p H  o f 3 .0  to  4 .5 . P ro te c t  í r o m  ligh t.

U SP 3 6 : (L evatn iso le  H y d ro c h lo rid e ) . A  w h ite  o r  a lm o s t 
vvhite c ry s ta ll in e p o w d e r .  F ree ly  so lu b le  in  vvater; so ỉu b le  in  
a lco h o l; slig h tly  so lu b le  in  d ic h lo ro m e th a n e ;  p rac tic a lly  
in so lu b le  in  e th e r .  p H  o f  a  5%  so lu t io n  in  vvater is bervveen  
3.0 a n d  4 .5 . P r o te a  h o m  ligh t.

Uses and Adminỉstratìon
L evam iso le  h y d ro c h lo r id e  is t h e  a c tỉv e  la e v o - iso m e r  o f 
te tra m iso le  h y d ro c h lo r id e . It is u s e d  as a n  a n th e lm in tic  a n d  
h a s  b e e n  u se d  as a n  a d ju v a n t  in  m a l ig n a n t  d isease . I t  h a s  
also  b e e n  trie d  in  s e v e ra l  c o n d it io n s  vvhere  its  s t im u la n t  
effec t oa th e  d e p re s se d  im m u n e  re s p o n s e  m ig h t b e  u s e h il .

L ev am iso le  is a c tiv e  a g a in s t in te s tú ia l  n e m a to d e s  a n d  
a p p e ars  to  a a  b y  p a ra ly s in g  su sc e p tib le  w o rm s  w h ic h  a re  
s ũ b s e q u e n tly  e li ĩn in a te d  h o m  th e  in te s tin e s . In  p a rt ic u la r , 
lev a m iso le  is e h e c tiv e  in  t h e  t r e a tm e n t  o f asca rias is  
(p . 1 4 3 .3 ) . I t i s a l s o u s e d in h o o k w o r m h i f e c t lo n s  (p. 14 6 .1 ).

D o ses  o f  Iev am iso le  h y d r o c h lo r id e  a re  e x p re s s e d in  te rm s  
o f th e  e q u iv a le n t  a m o u n t  o f  le v a m iso le . L ev a m iso le  
h y d r o c h lo r id e  1 .1 8 g  is  e q u iv a le n t  t o  a b o u t  1  g o f 
lev a m iso le . T h e  u s u a l  d o se  ỉ o r  a d u ỉts  a n d  c h ild re n  in  
a s c a r ỉa s i s  is 2 .5  m g /k g  o í  lev a m iso le  o ra lly  as  a  s in g le  d o se . 
F o r h o o k w o r m  in íe c tio n  .(an cy lo sto m iasis) o r  fo r  m i x e d  
a s c a r ia s l s - h o o k v v o r m  in íe c tio n s , b o th  a d u lts  a n d  c h iỉd re n

m a y  be  g iv en  2 .5 m g /k g  as  a  sing le  d o se , r e p e a te đ  a f te r  7 
d a y s  in  cases o f  s ev ere  h o okvvorm  in ỉe c tio n .

L evam isole  in ũ u e n c e s  h o s t  d e íe n c e s  b y  m o d u la tin g  cell- 
m e d ia te d  im m u n e  resp o n ses; i t  re s to re s  d e p ressed  T-ceỉl 
ỉu n c tio n s  a n d  h a s  b e e n  d e sc rib ed  as a n  im m u n o s tim u la n t,  
a l th o u g h  s tim u la tio n  a b o v e  n o rm a l  lev e ỉs  do es  n o t  s e e m  to  
o c c u r. I t  h a s  b e e n  tr ie d  in  m a n y  d iso rd e rs , in d u d in g  
b a c te r ia l a n d  v ira l in ỉe c tio n s  a n d  rh e u m a tic  d iso rders, 
a lth o u g h  in  th e s e  c o n d itio n s  re s u lts  h a v e  n o t  b e e n  
en co u ra g in g .

L evam isole h a s  also  b e e n  u se d  a s  a n  a d ju n a  in  p a tie n ts  
vvith m a lig n a n t d isease, a l th o u g h  i t  is  n o t  d e a r  t h a t  a n y  
resp o n se  is d u e  to  its  a c tio n  o n  th e  im m u n e  System . 
A d ju v a n t t r e a tm e n t  w i th  lev a m iso le  a n d  ũ u o r o u ra d ỉ  has  
b e e n  g iv en  to  re d u c e  r e c u r r e n c e  aftei- r e s ẹ c tio n  of 
a d e n o c a r d n o m a  o f th e  c o lo n  w ith  re g io n a l ly m p h  n o d e  
in v o lv e m e n t (b u t  see  M a lig n a n t N e o p lã sm s , p . 159 .1 ).

R evievvs.
1. Amery WKP, Bruynseds J7JM. Levamỉsoỉe. the  story and the ỉessons. Int J bnmunữpharmacoỉ 1992; 14: 481-6.
2. Schelnfeỉd N, tt aL Levamisoỉe in dermatoỉogyt a  revỉew. Am J Cĩin Dtmatol 2004; 5: 97-104.

A d m in is tra t ìo n  in  c h ild re n . L ev a m iso le  m a y  b e  g ìv e n  oral- 
ly  to  ch iỊd reh  ỉo r  th e  t r e a tm e n t  o ỉ  ascarias is, h o o k w o rm  
ỉn ỉec tio n s , a n d  m ix e d  asca rias ìs  a n d  h o o k v v o rm  in ỉe c tio n s . 
D oses used  a re  t h e  sa m e  b y  vveight a s  th o s e  u se d  ỉo r  a d u lts  
(see  above).

H e p a tit is  B. T h e  CDC reco m x n en d s t h a t  a ll d ỉalysis p a tie n ts  
b e  v a c d n a te d  a g a in s t h e p a ti tỉs  B  v ứ u s  (HBV) b e c a u se  
th e i r  p o te n tia l  e ítp o su re  to  b lo o d , h è q u e n t  tra n sfu s ỉo n s . 
a n d  sh arin g  o f  d ialysis e q u ỉp m e n t  in c re a se s  t h e ừ  risk  of 
b lo o d -b o m e  v iru se s  su c h  a s  h e p a ti t i s  B . H o w e v e r, th e  
i im n u n e  re sp ò n se  to  h e p a ti tis  B v a c d n a t io n  is im p a ire d  
a m o n g  th o se  w i th  c h ro n ic  k id n e y  d ise a se . L ev am iso le  is 
a n  im m u n e  m o d u la to r  a n d  m e ta -a n a ly se s 1-2 h a v e  shovvn 
th a t  i t  has ã g n ih c a n t  b e n e h t  as  a n  a d ju v a n t  to  HBV 
v a c d n a t io n  fo r  u p c e g u la tio n  o f d e ỉe c tiv e  im m u n e  h m c t io n  
in  p a tie n ts  w i th  c h ro n ic  r e n a l  in su ỉB d e n c y .

1. Abvian SM. Tabaubaeì sy. Eổects oí oral levamisole as an  adjuvam  to 
hepatitis B vacdne in adults vvíth end-stage renal disease: I  meta- 
analysis oỉ comroỉỉed dỉnicaỉ trìals. ơ in  Ther 2010; 32: Ỉ-IO.

2. P ab iũ  F, <r al. M eti-aoalysb: levamisoléimprovea the immune response 
to hcpamis B vaccine in dỉalytis palients. Alimenl Pharmaal Thcr 2010; 
32: 756-62.

M a lig n a n t  n e o p la s m s .  L ev a m iso le  h a s  b e e n  tr ie d  in  th e  
a d ju v a n t  t r e a tm e n t  o f  v a rio u s  m a l ig n a n t  n e o p la sm su  
vvith c o n ũ ic tin g  resu lts . B a se d  o n  th e  r e s u lts  of e a r ly  a d ju -  
v a n t  s tu d ies , J' 5 lev am iso le  w a s  ío rm e rly  u se d  w ith  ũ u o ro -  
u r a đ l  in  p a tie n ts  vvith c o lo re c ta l  c a n ce r , p a rt ic u la r iy  i n  th e  
U S A  H ọW ever, a d ju v a n t  le v a m iso le  a lo n e  w a s  n o  m o re  

' 'e h e ẽ t iv e  t h a n  p lac e b o  in  1  s tu d y , 6 a n d  m o re  re c e n t s tu d ie s  
h a  v e  in d ic a te d  th a t  le v a m iso le  is  n o  m o re  e A e c tiv e ' th a n  
p laceb o  vvhen  a d d e d  to  t lu o r o u ra d l , 7 o r  to  Đ u o ro u ra d l 
p lu s  ío lin ic  a d d .*  F or c u r r e n t  m a n a g e m e n t  o f c o lo rec ta l 
c a n c e r s e e  p . 7 0 6 .3 .

ỉ. SpreaữcoF. U seoílevam isoleincancerpatients.DrugỊ 1980:20:105-16.
2. Amery WK. Butterworth BS. Review/com m enury: the dosage regimen oi levamỉỉỡle ỉn  cancer b  it related to efficacy and saíety? btí J ỉmmuĩtopharptacoi 1983; 5: 1-9.
3. Laurỉe JA. tí al. Sụrgical adjuvant therapy of large*boweỉ cardnom a: an 

evaluation of levamỉsole and the cõmbination of levamỉsole and 
fiuorouradỉ: the North Central Cancer Treatm ent Group and the  Mayo 
Cllnic J ơ m  Oncot 1989; 7: 1447-56.

4. Mocrtel CG, tí ai. Levamisoỉe and ũuorouradỉ for adjuvant therapy of 
reseaed Cỡlon carđnoma. N Eng ì J Mtấ 1990; 322: 352-8.

5. Moertel CG. tí aĩ. FluorouraciI plus levamỉsoỉe as efiective adjuvant 
therapy aỉter resectỉon of stage lò  colon carđnom a: a finaỉ report. Am ĩrtíem Med 1995; 122: 321-6.

6. Chỉebowski RT. tí ai. Long-term survival foỉỉowing ỉevaroỉsole o r pỉacebo 
adjuvant treaứnent of colorectaỉ cancen a W cstcm  Canccr Study Group 
tríal. Oncology 1988; 45: 141-3.

7. QUASAR Collaboratỉve Group. Comparỉson of nuorouradl wỉth 
addỉtional levamisole. higher-dose íolinic acid. or both. as adjuvant 
chemotherapy for colorectaỉ cancen a randomiscd tdal. Lartetí 2000; 
355: 1588-96.

8. Woỉmark Ne tí aỉ. Cĩinỉcaỉ crỉaỉ to asscss the reỉatỉve efficacy oí 
nuorouraciỉ and  ỉeucovorỉn, íluorouracil and levamisole, and íluoro- 
uradL leucovoria  and levamisole ỉn patìents with Đukes' B and C 
carcinoma o ỉ the colon: resuỉts bom  Natỉonaỉ Surgicaỉ A djuvam Breast 
and Bowel Project c  04. J ơin Oncal 1999; 17: 3553-9.

M o u th  u lc e ra tio n . L ev am iso le  m ig h t  b e  b e n e ũ d a l  in  
s e v ere  m o u th  u lc e ra tio n  (p. 1 814 .2 ) b u t  is l im ite d  b y  its 
a d v e rse  e ííe c ts . A  re v ie w 1 o f  its  u se  in  r e c u r r e n t  a p h th o u s  
s to m a titis  in d ic a te d  th a t  b e n e h d a l  re su lts  h a v e  b e e n  
re p o r te d  vvith  lev a m iso le  in  o p e n  s tu d ie s , b u t  r e s u lts  óf 
d õ u b le -b lin d  s tu d ie s  h a v e  b e e n  c o n ũ ic tin g . N e v erth è less , 
th ẹ r e  h a v e  b e e n  p a tie n ts  w i th  s e v e re  r e c u r r e n t  a p h th o n s  
s to m atitis  re í r a c to ry  to  a ll  o th e r  m o d e s  o f  t rẹ a tm e n t  >vho 
h a v e  re s p ọ n d e d  tó  le v a m iso le . D o sa g e  h ạ s  b e e n  vvith 
1 5 0 m g  d ã ily  ừ i  d iv id e d  d o se s  g iv e n  f o r  3 daỵs a t  t h e  ẵ rs t  
s ig n  of u lc e ra tio n , ỉo llovved b y  1  i  d a y s  vvithoĩit Ợ e a tm e n t, 
r e p e a te d  as  n e c essa ry . Á  sm a ĩl c o n trõ l le d  s tu d y 2 in d ic a te d  
th a t  it  w as in e f fec tív e  in  t h e  p r e v e n t io n  o f  r e c u r r e n t  ap h - 
th o u s  s to m a titis .

I .  MỈUer MF. Usc oí ỉevamỉsole in  recurrent aphthous stomatỉtỉs. Drugs 
1980;20:131-6.

The Symbol f  denotes a preparation no longer actívely marketed
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2. Wedcx LLM, t í  úl. Lcvaraỉsol Bão prevỉne ỉesões de estomatỉte aỉtơsa 
recorrente: um  ensaỉo dừùco  random ũado, duplo-cego e controlado por 
placebo. Rev Assoc Med Bros 2009; 55: ỉ 32-«.

Renal disorders. In  a  r a n đ o m ise d  d o u b le -b lin d  s tu d y , ch ỉl-  
d r e n  'w lth  í r e q u e n tly  re la p s ih g  c o rt ic o s te ro id -se n sh iv e  a n d  
c o rd c o s te ro iđ -d e p e n d e n t n e p h ro t ic  sy n d ro m e  w e re  g iv e n  
p la c e b o  o r  iev a m iso le  2 .5 m g /k g  o n  a ỉte in a te  d a y s  a n d  
c o rt íc o s te ro id  th e ra p y  w a s  g ra d u a lly  v d th d ra v v n . 1 O f 31 
c h ild re n  b e in g  tre a te d  vvith  le v a m iso le , 14  w e re  still in  
re m iss io n  1 1 2  d a y s  a ỉ te r  th e  s ta r t  o f  t h e  s tu d y  c o m p a re d  
w ith  4  o f  3 0  rec e lv in g  p la c e b o . A n  e v a lu a tio n  o f  3 r a n d o -  
m ised , c o n tro lle d  s tu d ie s . 2 i n d u d in g  th is  s tu d y , t o u n d  th a t  
Iev am iso le  red u c e s  t h e  r is k  o ỉ  r e la p se  d u r in g  t r e a tm e n t  
b u t  n o  c o n d u s io n  c o u ld  b e  re a c h e d  o n  ìts  co rtico s te ro id -  
sp a rin g  effec t. T h e re  h a v e  b e e n  s im ila r  r e p o r ts  o f a d ju n c -  
tiv e  u s e  i n  c h ild re n  vvith  n e p h ro t ic  sy n d ro m e , 3'7 b u t  its  
p lac e  i n  th e r a p y  re m a in s  u n k n o v v n . F o r a  d isc u ss io n  o f 
th e  t r e a tm e n t  of g lo m e ru la r  k id n e y  d iso rd ers , i n d u d in g  
th e  n e p h ro t ic  sy n d ro m e , se e  p . 16 0 4 .3 .

1. Biịtlsh Assodatỉon for PaedUtrỉc Nephroỉogy. Levamỉsole for conico- 
steroid-depcndent nephroiic syndromc ỉn childhood. Lamctĩ 1991; 337: 
1555-7.

2. Davin JC, Merkus MP. Levamisolc ỉn steroid-sensiúve nephrotic 
syndrome of chiỉdhood: the ỉost paradbe? Pediaỉr Nephrol 2005; 20:1 0-4.

3. Donỉa AF, t í  aì. Levamìsole: adjunciive therapy in steroíd depcndent 
mỉnĩmal change nephrotỉc children. Ptdiaư Nephrol 2002; 17: 355-4.

4. Fu LS, tí  aĩ. Levamisole ỉn steroid-sensỉtỉve nephrotìc syndrome chìldren 
wỉth írequent relapses and /o r steroid dependenqr: comparison ữf daily 
and every*other-day usage. Nephron ơ in  Pract 2004; 97: CỈ37-C141.

5. Sũmegỉ V, t í  aỉ. Long-term etíects oí levamisole rreaunem  in chiỉdhood 
nephrotìc synđrome. Ptdiatr Hephrol 2004: 19:1354-40.

6. Al-Saran K' tí  aL Experiencc wỉih levamisole ỉn írequently rclapsing. 
steroid-dependent nephrotic syndrome. Pediatr Ntpkroỉ 2004; 21:201-5.

7. Boyer o , t í  ai. Short- and long-terrn effìcacy of ỉevaroỉsole as adjunciỉve 
therapy ỉn  chỉlđhữod nephrotỉc xyndrome. Ptdiatr Nephroỉ 2004; 23: 
575-80.

VitiGgo. In  a  s tu d y ' in v o lv in g  36 p a tìe n ts  w ith  lú n ite d  
s lo w -sp re a d in g  v itih g o , r e sp o n se  to  lev a m iso le  t re a tm e n t  
o c c u rre d  in  3 4  w ith in  2  to  4  m o n th s .  P a tie n ts  rec e iv ed  
1 5 0 m g  o ỉ  o ra l  lev a m iso le  d a ily  o n  2 c o n se c u tiv e  d ay s 
e a c h  w e e k . P a tíe n ts  w h o  vvere add itio n aU y  t re a te d  w ith  
to p ica l Đ u o d n o lo n e  o r  d o b e ta s o l h a d  h ig h e r  ra te s  o f  
re p ig m e n ta tio n . A  la te r  c o m ro lle d  s tu d y 2 in v o lv in g ' 4 3  
p a tie n ts  r e p o r te d  less  b e n e h t.

t h e  u s u a l  t r e a tm e n t  o f  v itiligo  is d iscussed  u n d e r  
P ig m e n ta tìo n  D iso rders, p .  1687 .2 .

1. Pasrỉcha JS, Khera V. EỄfea o í prolonged treaunem  wỉth ỉevamisole on 
vitiỉigo with limited and  skm-spreading dỉseasc. Int J Dtrmatol 1994; 33: 
544-7.

2. Agaroaỉ s, tí ai. A random àed pỉacebo-conttoUed double-blínd stuđy oỉ 
levaraiiole ỉn  th e  treatm ent of limited and slowty spreading vitiligo. Br J 
Dermatữl 2005; 153: 163-6.

Adverse Eííects
W h e n  le v a m iso le  is  u s e d  a s  a n  ũ n m u n o s tù n u la n t  a n d  g iv e n  
fo r  lo n g e r  p e rio d s , a d v e rs e  e ííe c ts  a re  m o re  h e q u e n t  a n d  
d iv erse  a n d , i n  c o m m o n  w ith  o th e r  im m u n o m o d u la to rs ,  
m a y  so m e tim e s  re s u l t  f ro m  e x a c e rb a tio n  o f  th e  p r im a ry  
u n d e rỉy in g  d ỉsease . A d v e rse  e ữ e c t ỉ  a s so d a te d  e s p e d a l ly  
w ith  th e  m o re  p ro ỉo n g e d  u s e  of lev a m iso le  h a v e  in d u d e d :  
h y p e rs e n s it iv ity  r e a c t io n s  s u c h  a s  íe v e r ,  a  f lu - l ik e  
sy n đ ro m e , a r th ra lg ia , m u s d e  p a in ,  ra sh e s , a n d  c u ta n e o u s  
vascu litis ; CN S effec ts  in d u d in g  h e a d a c h e , in so m n ia , 
d izz iness, a n d  c o n v u ls io n s ; h a e m a to lo g ỉc a l  a b n o rm a lit ie s  
su c h  as  a g ra n u lo c y to s is , le u c o p e n ia , a n d  th ro m b o c y to p e -  
n ia ;  a n d  g a s t r o in te s t in a l  d is tu rb a n c e s ,  i n d u d in g  a n  
a b n o n n a l  t a s te  in  t h e  m o u th .  In  m a n y  c o u n tr ie s  lev a m iso le  
h a s  Ịbeen w ith d x a w n  b o m  th e  m a rk e t  a n d  is ra re ly  u se d  as 
a n  im m u n o m o d u la to r  b e c a u s e  oí its  s e v ere  a d v e rse  e lỉe c ts  
su  c h  as a g ra n u lo c y to s is  a n d  v a scu litis . L ev am iso ỉe  h a s  b e e n  
a d d e d  to  c o c a in e  as  a n  a d u lte ra n t  a n d  th e r e  a re  re p o r ts  o f  
th e s e  a d v e rs e  eữ e c ts  a m o n g  c o c a in e  u se rs  (see u n d e r  A b u se , 
p. 159 .3 ).

L ev a m ìso le  is, h o w e v e r ,  still av a ila b le  in  so m e  c o u n tr ie s  
fo r  t h e  t r e a tm e n t  o f  w o r m  in íe c tio n s . W h e n  g iv en  in  sing le  
d o ses  f o r  t h e  t r e a tm e n t  o f  a scariasis o r  o th e r  w o rm  
in íe c tio n s , le v a m ỉso le  is  g e n e ra lly  w e ll to le ra te d  a n d  
a đ v e rse  e ổ e c ts  a re  u s u a lly  l im ite d  to  n a u s e a ,  v o m itin g , 
d ia r rh o e a ,  a b d o m in a l p a in ,  d izziness, a n d  h e a d a c h e .

Inõdence oí odverse effech. In  a  r e v ie w ' (by  th e  m a n u -  
ía c tu ie rs )  o f  4 6  c o n tro l le d  s tu d ie s  i n  w h ic h  2 6 3 5  c a n c e r  
p a tie n ts  re c e iv e d  a d ju v a n t  lev a m iso le  ữ e a tm e n t ,  m o s t 
p a tie n ts  re c e iv e d  le v a m iso le  o n  3 c o n se c u tiv e  day s e v e ry  2 
w e e k s  ( 1 1 0 2  p a tie n ts )  o r  o n  2  c o n se c u tiv e  day s e v e ry  
w e e k  (1 1 5 6  p a tie n ts ) ,  u s u a lly  in  a  d a ily  d o se  o f 1 5 0 m g . 
L ev am iso le  c a u se d  s e v e ra l  a d v e rse  eS ec ts , su c h  a s  r a sh , 
n a u s e a ,  v o m itin g , a n d  a  m e ta ll ic  o r  b in e r  ta s te  in  th e  
m o u th ,  w h ic h  a lth o u g h  t to u b le s o m e  w e re  re la tiv e ly  triv ia l 
a n d  o l te n  reg re s se d  d u r in g  th e ra p y  o r  d isa p p e a re d  o n  ces- 
s a tio n  o f  th e ra p y . A  to ta l  o f 3 8  p a ú é n ts  d e v e lo p e d  
a g ra n u lo c y to s is  a n d  o f  th e s e  36  h a d  re c e iv e d  w e e k ly  t re a t-  
m e n t .  S e v e ra l  c o n tra c te d  p o ssib le  l i le - th re a te n in g  in fec - 
tio n s  a n d  2  d ie d  o ỉ  se p tic  sh o c k .

1. Amery WK. Butterworth BS. Revỉcw/commemary: the dosage regimen 
oỉ ỉevamỉsoỉe ỉn a n c e r  ỉs ỉt reỉeted to etScacy and saíety? ỉnt J 
ỉmmunopharmaaỉ 1983; 5: 1-9.

All cross-reíérences refef to  entries in Volume A

EHecte on the endocríne System. R e c h a lle n g e  c o n h rm e d  
t h a t  le v a m iso le  w a s  resp o n s ib le  fo r  in a p p ro p r ia te  a n tid iu r -  
e tic  h o r m o n e  sy n d ro m e  in  a  p a tie n t  rec e iv in g  le v a m iso le  
w i th  H u o r o u r a d l . 1

1. Tvreedy CR. t í  aL Levamlsole-induced synđrome oí ỉnappropiiate 
antỉdiuretic hormone. N  Engl J  Med 1992; 326:1164.

Effects on the Gver. E le v a te d  a s p a r ta te  a m in o tra n s le ra se  
c o n c e n tra t io n s  i n  2  o l 1 1  p a t i e n t ỉ  g iv e n  ỉe v a m iso le  for 
r e c u r r e n t  p y o d e n n a  su g g e ste d  l iv e r  to x id ty ,  a  v e ry  ra re ly  
o c c u n in g  a d v e is e  e £ fe a . ' I n  a  l a te r  re p o r t ,  l iv e r  e n z y m e  
c o n c e n tra t io n s  w e re  ra is e d  in  a  1 4 -y ea r-o Id  b o y  ư e a te d  
w i th  lev a m iso le  fo r  m in im a l c h a n g e  n e p h ro t ic  s y n d ro m e .2

1. Papageorgiou p, et ai. Levamisole ỉn chronic pyodcm u. }  c/in Lai 
Immũĩtơi 1982; 8: 121-7.

2. Buỉugahapiúya DTD. Liver loxỉdty in  a nephroúc patỉent ưeated vviứi 
levamỉsoỉe. A n h  Dừ ƠÙU 1997; 76:289.

Efíects o n  th e  n e rv o u s  S y s tem . R e p o r ts '-2 oi in Đ a n u n a to ry  
le u k o e n c e p h a lo p a th y  w e re  a s s o d a te d  vvíth th e  u se  of 
Q u o ro u ra d l  a n d  lev a m iso le  in  4  p a tie n ts  b e in g  t r e a te d  (or 
a d e n o c a r d n o m a  o f th e  c o lo n . A c tiv e  d e m y e l in a t io n  w as 
lo u n d  in  2  p a tie n ts . 1 C lin ica l im p ro v e m e n t  o c c u rre d  w h e n  
c h e m o th e ra p y  w a s  s to p p e d ; 3 p a ú e n ts  w e re  t re a te d  w ith  
c o rtico s te ro id s . 1 A  s im ila r  s y n d ro m e  h a s  b e e n  re p o r te d  in 
a p a tie n t  w i th  a  h is to ry  o f h e p a ti tis  c g iv e n  lev a m iso le  
a lõ n e .3

1. Hook cc, tí ai. Multiíocal ìnAammatory leukoencephalopathy vvíth 5- 
Auorouraòl and levamisole. Ann Neurol 1992; 31: 262-7.

2. Kimmel DW. Schurt AJ. Multiĩocaỉ leukoencephalopathy: occuưence 
durỉng 5-fluorouracỉỉ and levaroỉsole therapy and resoỉution aíter 
discontínuatìon o í đìem othetapy. Mayo Ctín pTOC 1993; 64: 363-5.

3. Lucia p. t í  a i  Muỉtiíocai leucoencephalopathy ỉnduced by levamisole. 
Unctí 1996; 348: 1450.

Precautions
T he  u s e  o f  le v a m iso le  s h o u ld  b e  a v o id e d  in  p a tie n ts  w ith  
p re -e x is t in g  b lo o d  d iso rd e n . P a n e n ts  g iv en  lev a m iso le  w i th  
ũ u o r o u r a d l  s h o u ld  u n d e rg o  a p p ro p r ia te  m o n ito r ín g  of 
h a e m a to lo g ic a l  a n d  h e p a tic  {u n c tio n .

Abuse. C ases o f  se v ere  n e u ư o p e n ia  a n d  a g ra n u lo c y to s is  
a s so d a te d  w i th  a b u se  o f  c o c a in e  ta in te d  w ith  le v a m iso le  
h a v e  b e e n  re p o r te d . 1-2 NeCTOtísing v a scu litid e s , 3 i n d u d in g  
T etílorm  p u r p u ra 4 h a v e  b e e n  a s so d a te d  w i th  a b u s e  of su c h  
m ix tu re s . 3 F a ta litie s  h a v e  b e e n  re p o r te d . 3

T h e  p u rp o se  o í  a d u lte ra t in g  c o c a in e  w ith  lev a m iso le  is 
u n d e a r ,  b u t  it  is th o u g h t  th a t  ỉ t  m ig h t  b e  lin k e d  to  a  r e p o r t  
o f m e ta b o lism  o t lev a m iso le  to  a m in o re x  in  rac e h o rse s . 
A m in o re x  a n d  re la te d  c o m p o u n d s  (sp e d h c a lly  its  a n a lo g u e  
4 -m e tb y la m in o re x )  b a v e  h ig h  a b u se  p o te n t ia l  b e c a u s e  o f 
th e ir  a m ỉe ta m in e - lik e  p h a rm a c o lo g ìc a l  ac tiv ity . S im ila r  
m e ta b o lism  h a s  s in ce  b e e n  re p o r te d  in  h u m a n s .6 

ỉ . Knovvles L  t í  ai. Levamỉsole taỉnted cocaỉne causỉng severe neuưopenỉa 
ỉn Aỉberta and Britiỉh Columbia. Harm Redud J  2009; 6: 30.

2. CDC. Agranulocytosis assodated wiLh cocaine use — íour sutes, March 
2008-November 2009. MMWR 2009; 54: 1341-5. Aỉso avaỉlabỉe at: 
http://www.cdc.gov/minwr/PDF/wk/mm5449.pdf (accessed 14/05/10)

3. Bradiord M. t í  a i  Biiateral necrosis oí earlobes and cheeks: another 
compỉỉcatỉon o ỉ cocaine contamỉnated with ỉevamỉsole. Ann ĩntem M td  
2010; 152: 755-9

4. Gelỉer u  t í  ai. Reúỉonn puipura: a new  stígmata oỉ iỉỉỉõt drug use? 
Dcrmatol Online J  2012; 17: 7.

5. DuQou JA. tí  a l  Levamisole as an  ad u lten n t in a cocaỉne overdose 
íauliry. Med J  Aust 2010; 192:724.

6. Benoỉ E. t í  đi. D etenninatlon oỉ aminorex in bum an urìne sampỉes by 
GC-MS after use of levamisole. J  Pharm Biomed Anal 2011; 55: ỉ 156-9.

Rheumatoid arthrítis. T h e  p re se n c e  o f  HLA B 27  in  se ro p o -  
s itive  r h e u m a to id  a r th iit ls  is a n  im p o r ta n t  p re đ isp o s in g  
la c to r  to  t h e  d e v e lo p m e n t o i  a g ra n u lo c y to s is  w i th  le v a -  
m iso le ; i t  is r e c o m m e n d e d  th a t  th e  u s e  o ỉ  le v a m iso le  in  
th is  g ro u p  s h o u ỉd  b e  a v o id e d . 1

1. MieUnts H. Vrys EM. A study of thc hematologìcal siđc effecis of 
levamisole ỉn rbeumatoiđ arthritís wỉtb reconunendatỉons. J  Rhrumatal 
1978; J  (suppl 4); 77-83.

Sịõgren's syndrome. A  s tu d y  w a s  s to p p e d  a ỉ te r  a d v e rse  
e ííe c ts  a p p e a re d  in  9  o f 10 p a tie n ts  w ith  rh e u m a to id  a r th -  
ritis  a n d  S jõ g re n 's  sy n d io m e  w h ile  re c e iv in g  levaxn iso le . 1 

L ev am iso le  s h o u ld  b e  g iv e n  vvith c a u tio n , ư  a t  a ll. to  
p a d e n ts  w i th  S jõ g re n 's  sy n d ro m e .

1. Balint c .  I t  a l  SJỎgren's syndrom r a conưaindicaúon to lcvamisolc 
treatm ent? BMJ 1977; 2: 1386-7.

Intemctions

Akohoỉ. us licensed product iníonnation States that leva- 
misole can produce a  dísulfiram-like reactìon vvith aỉcahol.
Anticoogulants. P o r  a n  in c re a se  in  t h e  a c tiv ity  o ỉ  warfarìn 
vvhen g iv e n  w ith  le v a m iso le  a n d  H u o ro u ra d l,  see  In te ra c -  
tio n s , L ev am iso le , u n d e r  W a rfa rin , p .  1534 .2 .

Antiepileptks. F o r  ũ ic re a se d  phenytoin c o n c e n tra t ío n s  
w h e n  g iv e n  w ith  le v a m iso le  a n d  H u o ro u ra d l,  s e e  In te ra c -  
t io n s , A n tin eo p la s tic s , u n d e r  P h e n y to in ,  p . 5 44 .1 .

Pharmacokinetics
L e v a m iso le  is  r a p id ly  a b so rb e d  ừ o m  t h e  g a s tto in te s tin a l  
t r a c t  a n d  p e a k  p la s m a  c o n c e n tra t io n s  o c c u r  vvith in  1 .5  to  2 
h o u r s .  I t  is e x te n s iv e ly  m e ta b o lis e d  in  t h e  liv e r. T h e  p lasm a  
h a lí - iư e  fo r  ley a m iso le  is 3 to  4  h o u r s  a n d  ỉo r  th e  m e ta b o li te s  
is 16  h o u rs .  I t  is e x c re te d  r ạ a in ly  in  th e  u r in e  as  m e ta b o li te s  
a n d  a  sm a ll p r o p o r t io n  in  t h e  íae c e s . A b o u t 7 0 %  o f  a  d o se  is 
e x c re te d  in  t h e  u r in e  o v e r  3 days, w i th  a b o u t  5 %  as 
u n c h a n g e d  lev a m iso le .

R e fe re n c e s .
1. Luyckx M, tí al. Pharmacokinetí<5 oí ỉevatnỉsoỉe in  heaỉthy subjeas and 

cancer padents. Eưr J  Drug Metab P ham aakin tí ỉ 952; 7 :247-54 .
2. Kouassỉ E. t í  al. Noveỉ assãy and  phannacokinetỉo  of levamỉsoỉe and p- 

hydroxylevamỉsole in hum an plasma and urìne. Biopharm Drug Dispos 
1986; 7: 71-49.

Preparations
Proprietary preparatỉom (details are given in  V olum e B)

Single-ingredienl Preparotions. Arg.: Levam; M eglum : Braz.-. 
A ỉcarídil; Gr.: E rgam isolt; H ong Kong: Decarís; Hung.-. Decaris; 
ỉnđia-. Devvormis; Dicaris; L-Vin; Levomol; V ennisol; Vizole+: 
ĩnđon .:  A skam ext; Israel-. E rgam isolt; Mex.: Decaris; Rus.: Dec- 
aris (fleitap«c); S.Afr.: E rgam isolt; T urk.:  H elm azol; Paraks; 
Sitraks; Ukr.: Decaris (HeKapnc).

Multí-ingredient Preparationi. China: Hai Mi Ke {M ĩS y i); India. 
Eradix; Exit.

Pharmocopoeial Preparalions
USP 36: Levamisole H ydrochloride Tablets.

Male Fern
Almìndelig Mangelev; Aspidium; Echter Wurmfarn; Erdei 
Pajzsika; Falguera Mascle; Farnwurzel; Felce Maschio; Feto 
Macho; Filix Mas; Fougère Mâle; Helecho Macho; Kaprađ 
Samec; Kelminis Papartis; Kivikkoalvẹjuuri; Maarja-sõnajalg; 
Mannetjesvaren; Nerránica Samcza; Ormetelg; Rhizoma 
Filicis Marís; Stóriburkni; Trãjòn; LLịnTOBHHK My>KCK0S.
CAS —  1 ĩ 4-42-1 (ílavaspidic acid).
ATC Herb —  HP02DW5002 (Dryopteris íìlix-mas.- rhizome). 
ÚNIÌ —  584YKI3H6L (Dryopteris filix-masj; V4770BG68I 
(Dryopteris filix-mas leaf); CQZK0RRF5X (Dtyopteris filix-mas 
root). /

Pharmacopoeias. In  Chín.
Proỉịle
M a le  í e m  consis ts  o l  th e  rh iz o m e , íro n d -b a se s , a n d  ap ical 
b u d  o f  Dryopterừplà-mas agg . (P o ly p o d ia c ea e ) , c o l l e a e d la te  
m  th e  a u tu m n ,  d iv e s te d  o f  t h e  ro o ts  a n d  d e a d  p o r tio n s  a n d  
c a re fu lly  d ried , r e ta in in g  th e  in te m a l  g re e n  c o lo u r . It 
c o n ta in s  n o t  less  t h a n  1 .5 %  o f h u â n .  D u r in g  s to ra g e  th e  
g re e n  c o lo u r  o f  th e  in te r io r  g ra d u a lly  d isa p p e a rs , o l te n  a fte r  
a  la p se  o í  6  m o n th s ,  a n d  s u c h  m a te ria l  is u n f i t  fo r  m e d id n a l  
u se l

K lic in  is  th e  m ix tu re  o f  e th e r -s o lu b le  su b s ta n c e s  
o b ta in e d  h o m  m a le  f e m . I ts  ac tiv ity  is  ch ieĐ y d u e  to  
H avasp id ic  a đ d ,  a  p h lo ro g lu c in o l d e riv a tiv e .

M a le  l e m  h a s  a n th e lm in tic  p ro p e r tie s  a n d  vvas í o n n e r iy  
u se d  as  m a le  ỉ e m  e x t r a a  (a sp id iu m  o le o re s in )  ỉo r  th e  
e x p u ls io n  o f ta p e w o rm s . H o w c v e r, m a le  f e m  is h ig h ly  to x ic  
a n d  h a s  b e e n  su p e rse d e d  b y  o th e i  d ru g s.

A d v e rse  e íỉe c ts  in c lu d e  h e a d a c h e , n a u s e a  a n d  v o m itin g , 
s e v e re  a b đ o m in a l c ram p , d ia r rh o e a ,  d y sp n o e a , a lb u m in u r-  
ia, h y p e ib il iru b in a e m ia ,  d izz iness, t te m o rs ,  c o n v u ls io n s , 
v isu a l d i ỉ t iư b a n c e s  i n d u d in g  b lin d n e ss  (po ssib ly  p e rm a -  
n e n t) ,  s tím u la tio n  o f u t e i in e  m u s d e ,  c o m a , re sp ira to ry  
ỉa i lu re ,  b ra d y c a rd ia , a n d  c a rd ia c  ỉa ỉ lu re .  F a ta li tie s  h a v e  
o c c u rre d .

Preparatìons
Proprietary Preporotions (detaìls a re  gỉven in  V olum e B)

Mubi-ỉngredienl Preparations. Austría: D igestodoron; Gen: 
D igestodoron; S.Afr.: D igestodoronf.

Homoeopaihic Preparalions. Fr.: D igestodoron; Ger.: Agaricus 
com p P hosphorus; C helidom um  comp; P h o n ix  T huja-Ladiesis 
spag; Phon ix  U rtica-A rsenicum  spag; UK: D igestodoron.

Mebendaxole ỊBAN, USAN, riNNi

Mebendatsoli; Mebendazol; Mebendazolas; Mébendazole; 
Mebendazolum; R-17635; Me6ẹHfla30/i.
Methyl 5-benzoyHH-benzimidazol-2-ylcarbamate.
C,6H,3N303=2953
CAS- -  31431-39-7.
ATC —  P02CA01.
ATC Vet —  QP52AC09.
UNII —  81G6ISV05I.

Pharmacopoeias. In  Chin., Eur. (see  p. vii), Int., us, a n d  Viel.

http://www.cdc.gov/minwr/PDF/wk/mm5449.pdf
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P h . E u r .  8 : (M e b e n d a z o le ) . A  w h i te  o r  a lm o s t w h ite  
povvder. I t  s h o w s  p o ly m o rp h is m . P rac tica lly  in so lu b le  in  
w a te r, i n  a lc o h o l, a n d  in  d ic h lo r o m e th a n e .  P ro te c t b o m  
Úght.
U S P  3 6: (M e b e n d a z o le ) . A  w h i t e  to  s ỉig h tỉy  yellovv, a lm o st 
o d o u rle ss , p o w d e r .  P ra c d c a lly  in so lu b le  in  w a te r ,  in  a lc o h o l  
in  c h lo ro ío rm , in  e th e r ,  a n d  in  d i lu te  m in e ra l  a đ d s ;  free ly  
so lu b le  i n  ío rm ic  a tìd .

Uses and Admỉnistration
M e b e n d a z o le , a  b e n z im id a z o le  c a rb a m a te  d e riv a tiv e , is a n  
a n th e lm in tic  w i th  a e tiv ity  a g a in s t  m o st n e m a to d e s  a n d  
so m e  o th e r  vvorm s; a c tiv ity  a g a in s t  so m e  la rv a l  stag es  a n d  
o va  h a s  a lso  b e e n  sh o w n . I t  in h ib i ts  o r  d e s tto y s  cy to p lasm ic  
m ic ro tu b u le s  in  t h e  w o r m 's  in te s t in a l  o r  a b so rp tiv e  ceUs. 
In h ib iú o n  o f  g lu co se  u p ta k e  a n d  d e p le tio n  o í  g lycogen  
Stores fo llo w  a s  d o  o th e r  in h ib i to r y  eH ects lea d in g  to  d e a th  
o f  th e  w o rm  vvith in  se v e ra l  d a y s .

M e b e n d a z o le , b e in g  p o o r ly  a b s o rb e d  f ro m  th e  ga s tro -  
in te s tin a l  t ra c t,  is u s e d  m a in ly  i n  th e  ư e a tm e n t  o f  th e  
in te s t in a l  n e m a to d e  in ỉe c t io n s  asca ria s is  ( ro u n d w o rm  
in íe c tìo n ) ,  e n te ro b ía s is  ( p in w o rm  o r  th re a d w o r m  in íe c -  
tio n s ) . h o o k v v o rm  (a n c y lo s to m ia s is  a n d  n e c a to ria s is ) , a n d  
t r i c h u r i a s i s  (w h ip w o rm  in íe c tio n ) ;  it  is u s e fu l  in  m ix e d  
in ỉe c tio n s . D u r ín g  ư e a tm e n t  w i th  m eb e n d a z o le ,  m ỉg ra tio n  
o f w o rm s  vvith e x p u ls io n  th r o u g h  th e  m o u th  a n d  n o se  h as  
o c c u rre d  in  s o m e  p a tíe n ts  h e a v i ly  in ỉe c te d  w ith  Ascaris. 
M e b e n d a z o le  is  a lso  u se d  i n  t h e  ư e a tm e n t  o f  capilla riasis 
a n d  tric h o s tro n g y lia s is  a n d  h a s  b e e n  u s e d  in  s tro n g y - 
lo id iasis. O th e r  n e m a to d e  in íe c tìo n s  w h ic h  m a y  re s p o n d  to  
m e b e n d a z o le  a re  in íe c tio n  w i th  t h e  h la r ia l  n e m a to d e  
Mansonclla persùms, a n d  t h e  t is s u e  ỉn íe c tio n s  to x o ca ria s iỉ 
a n d  tr ic h in o s is . M e b e n d a z o le  h a s  a lso  b e e n  tr ie d  in  h ig h  
doses  in  t h e  t r e a tm e n t  o f  e c h in o c o c c o s is  (h y d a tìd  d isease). 
F o r  d isc u ss io n s  o f  th e s e  i n ỉe c tio n s  a n d  t h e ữ  t re a tm e n t,  see 
u n d e r  C h o ic e  o f  A n th e h n in t ic ,  p .  143 .1 , a n d  u n d e r  th e  
ịn d iv id u a l h e a d in g s  b e lo w .

M e b e n d a z o le  is  g iv e n  o ra lly .  T h e  u s u a l d o se  fo r  a d u ỉts  
a n d  c h ild re n  a g e d  o v e r  2  y e a rs  w i th  e n t e r o b ỉa s i s  is 1 0 0  m g  
as a  s in g le  d o se , r e p e a te d  if n e c e s s a r y  a ỉ te r  2  to  3 w e e k s ; for 
a s c a r ỉa s ĩ s .  h o o k w o r m  ừiíectìons, a n d  tric h u ria s is  th e  
u s u a l  d o se  in  a d n lts  a n d  c h i ld r e n  o v e r  1  y e a r  is  1 0 0  m g  tw ice  
d a ily  fo r  3 d ay s, a l th o u g h  a  s in g le  d o se  o f  5 0 0  m g  m a y  b e  
e h e c tiv e  a n d  th is  d o se  is  a ls o  u s e d  in  mass treatment 
p ro g ra m m e s  to r  h o o k v v o rm  in íe c d o n s  a n d  tr ìc h u ria s is . F o r  
m ass  t r e a tm e n t  c o n ư o l  p r o g ra m m e s  a g a in s t  ascariasis, 
h o o k w o rm  in íe c tío n s , a n d  t r íc h u r ia s is  a  d o se  o í 5 00  m g  is 
g iv en  a s  a  s in g le  d o se  o n c e  o r  rvvice a  y e a r  d e p e n d in g  o n  th e  
p re v a le n c e  a n d  in te n s ity  o f  in íe c tìo n  a m o n g  sch o o l-ag e  
c h iỉd re n . F o r  t h e  ư e a tm e n t  o f  c a p l l l a r i a s l s  i n  a d u lts  a n d  
c h ild re n  o v e r  2  y e a rs  o f ag e , m e b e n d a z o le  is g iv e n  in  a  dose 
of 2 0 0  m g  tvvice d a íly  ỉo r  2 0  d a y s ;  fo r  mass treatment c o n tro l 
p ro g ra m m e s  a  d o se  o f  5 0 0  m g  is g iv e n  as  a  sing le  d o se  4  
tim e s  a  y e a r.

Administration in children. M e b e n d a z o le  m a y  b e  g iv en  
o ra lly  to  c h ild re n  fo r  th e  t r e a tm e n t  o f  in te s tin a l  n e m a to d e  
in ỉe c tio n s , in c lu d in g  asca ria s is , cap illa ria s is, e n te ro b ias is, 
h o o k w o rm  in ỉe c tio n s , tric h o s tro n g y lia s is , a n d  trich u riasis . 
D oses u s e d  a re  t h e  sa m e  a s  t h o s e  u se d  fo r  a d u lts  (see 
a b o v e ).

A l th o u g h  U cen sed  p r o d u c t  in ío r m a t io n  in d ic a te s  th a t  
m e b e n d a z o le  s h o u ld  n o t  b e  g iv e n  to  c h ild re n  u n d e r  2  y e a rs  
oi ag e , th e r e  h a v e  b e e n  n o  r e p o r t s  ol to x ic ity  o r  a d v e rse  
e ííe c ts  w h e n  u s e d  in  th is  g r o u p  o f  c h ild re n . 1 A lte r  a  revievv 
o f  h u m a n  a n d  a n im a l  to x ic o lo g ic a l d a ta , W H O  c o n d u d e d  
th a t  th e r e  w e re  n o  rea so n s  to  e x d u d e  c h ild re n  as y o u n g  as 
1 2  m o n th s  f ro m  ư e a tm e n t  w i th  b e n z im id a z o ỉes . su c h  as 
m e b e n d a z o le  a n d  a lb e n d a z o le , a n d  th e y  re c o m m e n d  th a t  
c h ild re n  f ro m  o n e  y e a r  o f  a g e  s h o u ld  b e  in d u d e d  in  
sy s te m atic  d e -w o rm in g  p r o g ra m m e s ;2 doses  g iv en  a re  th e  
sã m e  a s  th o se  u se d  for a d u lts . 3

1. Montresor A, et ai. li the excỉusỉon oi chịldren unđer 24 mooths ỉrom 
anthelm intic treatm ent justUĩable? Trans R Soc Trop Med Hyg 2002; 96: 
197-9.

2. Anonymous. Benátnidaĩoles: use In children. WHO Drug Ị n f2003; 17: 
29-30.

3. WHO. Prtvtntìvt dưmotíurapy in humart heỉminlhiasừ: axrdinated usc af 
antihelminthic drugs in controỉ interverứỉons: a  manual Ịbr heaìửĩ profasicnals 
and programme managers. Gcneva: WHO, 2006. Also available ac  h ttp:// 
whqlibdoc.who. inưpublica tíons/2006/9241547ỉ 03_eng.pdf (accessed 
27/08/09)

Angiostrongyiiasis. M e b e n d a z o le  w a s  fo rm e rly  u s e d  fo r 
th e  t r e a tm e n t  o f a n g io s tro n g y lia s is  (p . 143 .3 ) b u t  c u r r e n t  
o p in io n  is t h a t  th e r e  is n o  c o n v in d n g  e v id e n c e  to  s u p p o rt  
its  u se .

Echinococcosis. M e b e n d a z o le  h a s  b e e n  u s e d 1' 9 in  e c h in o -  
coccosis  (p . 1 4 5 .2 ), b u t  a lb e n d a z o le  is g e n e ra lly  p re íe rre d . 
T h e  u s u a l  o ra l  d o se  o f  m e b e n d a z o le  in  cystic  e c h in o -  
coccosis is 4 0  to  5 0  m g /k g  d a ily  fo r  a t  le a s t 3 to  6  m o n th s .*  
A  s im ila r  d o se  is u s e d  a s  a n  a d ịu v a n t  to  s u ig e ry .  F o r  a lv eo - 
la r  e d ũ n o c o c c o s is ,  th e  d o se  is  a d ju s te d  a f te r  4  w e e k s  to  
p ro d u c e  a  p la s m a  c o n c e n t r a t ío n  o !  a t  le a s t  2 5 0 n a n o m o le -  
S /Iitre  (7 4  n a n o g ra m s /m L ) , a l t h o u g h  a d u lts  s h o u ld  n o t  b e

g lv e n  m o re  t h a n  6 g d a ily . T re a tm e n t  is c o n tin u e d  fo r  a t  
le a s t  2  y e a rs  a f te r  rađ ic a l su rg e ry , o r  in d e A n ite ly  in  in o p e r-  
a b le  cases.

1. Am mann RW. t í  aL Recurrence ra te aíter dỉscontỉnuation oỉ ỉong-term 
mebendaxole therapỵ ỉn aỉveolar echinococcosis ÍpreHmỉnary results). 
Am J  Trop Med Hyg 1990; 43: 506-15.

2. Messarỉtakỉs J, t í  a i  Hĩgh mebcndazole doses ỉn pulm onary and hepatỉc 
hydatid disease. Arck Dừ ơìild  1991; 66; 532-3.

3. Teggỉ A. t í a l  Therapy of hum an hydatid dỉsease with mebendaxoỉe and 
aIbcndazoỉe. Antìmừrob Agents ơiemother 1993; 37: 1679-84.

4. Gỗợnen A. t í  aỉ. T'na tm ent o t hydadd disease in chỉỉdhood with 
mebendaxole. Eur Rtípir J  1993; 6: 253-7.

5. Ammann RW, t í  ai. Eữect o ỉ chemotherapy on  the ỉarvaỉ mass and the 
long-term couise of alveoỉar echinococcosis. Hepatữỉogy 1994; 19: 735 - 
42.

6. Erđincier p, t í  ai. The role of fflebendazoỉe ỉn  the  surgicaỉ treatm ent ot 
Central nervous System hydatíd dỉsease. 3r JNeuroíurgĩ 997; I I :  ỉ  16-20.

7. Vutova K t í a l .  Effect of mebendaxoỉe on hum an cystỉc echinococcosis: 
the roỉe o í dosage and treatm ent duration. Ann Tráp Med Partaừol 1999; 
93: 357-65.

8. WHO Iníormal Workỉng Group on  Echinococcosỉs. Guidellnes for 
treatm ent of cystic and alveolar echinococcosls in hum ans. Buỉl WH0 
1996;74:231-42.

9. Smego RA. t í  a i  Percutaneous asplration-lnjectioa-reaspiration 
draỉnage plus albandaxole or m ebendaĩole for hepatỉc cystỉc echino- 
coccosis: a  meta-analysis. ơ in  Infetí Dừ 2003; 37 :1073-83.

Giardiasis. F o r  m e n t ío n  o f  t h e  u se  o f  m e b e n d a z o le  fo r  t h e  
ư e a tm e n t  o f g iard ias is , s e e  p . 9 2 3 .2 .

Loiasis. In  th o se  p a tìe n ts  w i th  a  h e a v y  o r  d e n s e  m ic ro Ẽ la r-  
ia l  lo a d  w h o  a re  a t  risk  fo r  se rio u s  a d v e rs e  e ííe c ts  b o m  
d ie th y lc a rb a m a z in e , a l t e m a t iv e  d ru g s  s u c h  a s  m e b e n d -  
a z o le  h a v e  b e e n  g iv e n . A n  [o ra l] d o se  o f  3 0 0  m g  d a ily  ío r  
s e v era l w e e k s  w a s  eH ec tiv e  in  s lo w ly  d e c re a s in g  th e  
m ic ro B laria l lo a d . 1

I . Padgett JJ, Jacobsen KH. Loiasis: Aírican eye worm. Trans R Soe Trop M td  
Hyg 2008; 102: 983-9.

Mansonella iníections. M e b e n d a z o le , g iv e n  o ra lly  a t  a  
d o se  o f 100  m g  tw ic e  d a ily  fo r  30  d a y s , is o n e  o f  t h e  d ru g s  
t h a t  h a s  b e e n  su g g e s te d  ỉo r  t h e  ư e a tm e n t  o f  in ỉe c tio n s  
vvith M a n so n e lla  p e r s ta n s  (p. 147 .2 ). S o m e  p a tie n ts  h a v e  
re s p o n d e d  to  m e b e n d a z o le  w ith  le v a m iso le , 1-2 d ie th y l-  
c a rb a m a z in e , 3 o r  to  m e b e n d a z o le  a lo n e . 3'4

1. Maertens K. W ery M. Eííect o ỉ mebendazole an d  levamỉsoỉe oo 
Onchocerca voỉvuỉus and  Dipetalonema perstans. Trans R Soc Trop Med 
Hy$ 1975; 69: 359-60.

2. Bemberg HC. t í  a i  The combined treatm ent w ith Ịevamỉsoie and 
mebendazole ÍOI ề  perstanS'like Eỉarỉal iníection ỉn Rbodesia. Trans R Sơc 
Trop Med Hyg 1979; 73: 233-4.

3. Bregani ER. t í  ai. Compacỉson of dỉfferent anthelm intíc drug regimens 
against Mansoneỉla perstans &ỉarỉasis. 7>wtr R Sac Trop Med Hyg 2006; 
100:458-63.

4. Wahỉgren M. Prolov L Treatm ent o ỉ Dipetaỉonema perstans iníections 
irich mebendazole. Trans R Soc Trop Med Hyg ỉ 983; 77 :422-3 .

Sirongyioidiasis. M e b e n d a z o le  h a s  b e e n  u s e d  ỉo r  t h e  
t r e a tm e n t  o !  s tro n g y lo id ia s is  (p. 1 4 8 .2 ), b u t  n e e d s  to  b e  
g iv e n  ỉo r  lo n g e r  p e rio d s  t h a n  a lb e n d a z o le  to  c o n tro ỉ  a u to -  
ứ iíe c tio n , so  th a t ,  o f  t h e  tw o , a lb e n d a z o le  ỉs p r e íe r r e d . 1"3

1. Wỉlson KH. Kau&man CA. Persỉstent Strongyỉoides stercoraỉỉs in a blỉnd 
loop oỉ the bowel: suocessĩul treatm ent vvith mebendazoỉe. Anh Intem  
Med 1983; 143: 357-8.

2. Mravak s. tí a i  Treatm ent o í sưongyloidiasis wỉth mebendazoỉe. Aứa 
Trop (Basel) 1983; 40: 93-4.

3. Peỉỉetier LL Baker CB. Treatm ent ỉaiỉures folỉowing mebendazole 
therapy ỉor d iron lc  sơongyloidiasis. J  InỊtct Dừ 1987; 156: 532-3.

Syngamosỉs. M e b e n d a z o le  h a s  b e e n  u s e d  su c ce s sh illy 1 to  
t r e a t  sy n g a m o sis  (p. 1 4 8 .2 ).

1. T lm m ons RF, et ai. ĩn íec tion  of th e  resp ỉratory  ư a a  w ith  
M ammomanogamus (Syngamus) laryngeus: a new case In Largo, 
FIorida. and a summary of previousiy reported cases. Am Rev Respir Dà 
1983; 128: 566-9.

Toxocariasis. M e b e n d a z o Ie  h a s  b e e n  u se d  in  th e  t r e a t-  
m e n t  o f  to x o ca ría s is  (p . 14 8 .3 ). In  c o m p a ra tiv e  s tu d ie s , 
m e b e n d a z o le  h a s  b e e n  re p o r te d  to  p r o d u c e  s im ila r  
im p ro v e m e n ts  to  th o s e  o b ta in e d  vvith  tia b e n d a z o le 1 a n d  
vvith d ie th y lc a rb a m a z in e , 2 in  e a c h  c a se  w ith  a  lo w e r  i n d -  
d e n c e  o f  ã d v e rse  e ữ e c ts . A n  o ra l d o se  o f 1 0 0  to  2 0 0  m g  
tvvice d a ily  fo r  5 d a y s  h a s  b e e n  re c o m m e n d e d . h o w e v e r , 
t h e  o p t im u m  d u r a t ío n  oí th e r a p y  is  u n k n o v v n  a n d  so m e  
w o u ld  ư e a t  fo r  2 0  d a y s . 3

1. Magnaval JF, cha iie t JP. EtScadté com paríe du thiabcndaiolc «  du 
mébenđazoỉe dans le traỉtem ent de la toxocarose. Therapừ 1987; 42: 
541-4.

2. Magnaval J-F. Com paratíve eỉScacy o í  diethỵlcarbam azine and  
mebendazoỉe fòr the treatm ent oỉ hum  an  toxocariasis. Parasừology 
1995; 110: 529^33.

3. Abramowicz M. ed. Drugs Ịor parasửie ừifectìoĩtí. 3rd ed. New Rochelỉe 
NY: The M edicil Letter.2013.

Trichinosis. M e b e n d a z o le  is  u s e d  fo r  t h e  ư e a tm e n t  o f  t r i-  
c h in o s is  (p . 1 4 8 .3 ) in  s o m e  c o u n tr ie s . A n  o ra l  d o se  o f  2 0 0  
to  4 0 0  m g  th re e  t im e s  a  d a y  fo r  3 d a y s  fo llo w e d  b y  4 0 0  to  
5 0 0  m g  th r e e  t im e s  a  d a y  fo r  10 d a y s  h a s  b e e n  re c o m - 
m e n d e d . 1

1. Gottstein B. t í  ai. Epidemiology. diagnosù. treatm ent, and control of 
trichinellosis. ơ in  Mỉcrobiol Rev 2009; 22: 127-45.

Adverse Effects
S ince  m e b e n d a z o le  is  p o o tly  a b so rb e d  b o m  th e  g a s tro -  
in te s tin a l  t r a c t  a t  th e  u s u a ỉ  th e ra p e u tic  doses, a d v e rsẽ  e ổ e c ts  
h a v e  g e n e ra lly  b e e n  res tric te d  to  g a sư o m te s tin a l  d is tu r -  
b a n c es , su  c h  a s  t r a n s ie n t  ab d o m in a l p a in  a n d  d ia r rh o e a , a n d  
h a v e  te n d e d  to  o c c u r  in  p a tie n ts  b e ìn g  tre a te d  fo r  h e a v y  
in te s tin a l in ĩe c tio n . H e a d ach e  a n d  dizziĐess h a v e  b e e n  
re p o r te d .  A d v e rs e  e ííe c ts  h a v e  b e e n  r e p o r te d  m o re  
íre q u e n tly  vvith  th e  h ig h  doses tr ie d  in  e c h in o co cco sis  a n d  
h a v e  in d u d e d  a lle rg ic  reac tìons , ra ise d  l iv e r  e n z y m e  v a lu e s , 
a lo p e d a , a n d  b o n e  m a r ro w  dep ressio n .

In d d e n c e  o f  a d v e r s e  e í í e d s .  I n  th e  first p h a s e 1 oí W H O - 
c o o rd in a te d  m u lt ic e n tre  s tu d ies  o n  th e  ữ e a tm e n t  o í  
e c h in o co cco sis  (h y d a tid  d isease) in v o lv in g  Echinocửccus 
granulosus o r  E. muỉtìlocuừtrừ, t h e  m o s t b e q u e n t  a d v e rse  
effects in  t h e  139 p a tie n ts  g iv en  high-dose m e b e n d a z o le , 
g e n e ra lly  lo r  3  m o n th s ,  w e re  re d u c e d  leu c o c y te  c o u n t  (25 
p a tíe n ts ) , g a s ư o in te s t in a l  sy m p to m s ( 2 2  p a tie n ts ) ,  a n d  
ra is e d  se ru m -tra n s a m in a s e  v a lu e s  (22  p a tie n ts ) . O th e r  
ad v e rse  e ííe c ts  w e re  a llerg ic  c o n d itio n s  su c h  a s  íe v e r  a n d  
s k in  re a c tìo n s  (4  p a tỉe n ts ) , CNS sy m p to m s in c lu d in g  h e a d -  
a c h e  (6  p a tíe n ts ) ,  a n d  loss o f  h a ir  (7  p a tíe n ts ) , S e v e n  
p a tie n ts  s to p p e d  ơ e a tm e n t  b ec au se  o f a d v e rse  e ỉỉe c ts .

T he  se c o n d  p h a s e  o f  s tud ies2 c o m p a re d  a lb e n d a z o le  w ith  
m e b e n d a z o le  i n  m o re  p rọ lo n g e d  h ig h -d o sa g e  sc h e d u le s  ỉo r  
cystíc  E.granulosus in íe c tio n . A d v e ise  effects w e re  s im ila r  to  
th o se  r e p o r te d  w ith  th e  first p h a se . H o w ev er, in  t h e  firs t 
p h a s e  th e  a lle rg ic  c o n seq u e n c e s  o f th e  14  r u p tu r e đ  Ịu n g  
cysts  a n d  t h e  4  r u p tu r e d  liv e r  cysts t h a t  o c c u r te d  vvith  
m e b e n d a z o le  w e re  n o t  rep o rted . I n  th e  se c o n d  p h a s e ,  2  

p a tíe n ts  s u ííe re d  a n a p h y la c tíc  sh o c k  as  a  r e s u ỉt  o f  r u p tu r e  o f 
a  lu n g  cyst a n d  a  cyst in  th e  a b d o m ỉn a l cav ity . T h e se  2  
p a tie n ts  w e re  w ith d ra w n  h o m  m e b e n d a z o le  ư e a tm e n t ,  as  
w e re  a n o th e r  4  p a tìe n ts  as  a  c o n se q u e n c e  o f t h e ữ  a d v e rse  
re a c tio n s , a l t h o u g h  in  3 th e  w ith d ra w a l  w a s  o n ly  
tem p o ra ry .

A lth o u g h  a lb e n d a z o le  is p re ỉe rre d  to  m e b e n d a z o le  in  th e  
tre a tm e n t  o f  ech in o co cco sis , ư  e l th e r  d n ig  ís u s e d  th e r e  
sh o u ld  b e  c o n s ta n t  m ed ica l su p e rv is ío n  w ith  re g u la r  
m o n ito rin g  o ỉ  se ru m -tra n sa m in a se  c o n c e n tra tío n s  a n d  o f  
leu co cy te  a n d  p la te le t  co u n ts . P a tíe n ts  w i th  l iv e r  d a m a g e  
s h o u ld  b e  ư e a t e d  w ith  red u c e d  doses  o ỉ  b e n z h n id a z o le  
c a ib a m ate s , ư a t  a ll .2

1. Davỉs A. ef aỉ. M ultícentre dỉnkal trials ơf benzỉmỉdazoỉecarbamates In 
human eđdnococcosỉs. Buỉỉ WH0 1986; 64: 383-8.

2. Davỉs A. t í  ai. Mulỉỉcentre dỉnỉcaỉ trỉaỉs oỉ benzỉmỉdazoỉecarbainates ỉn 
human cysdc echinococcosũ (phase 2). Bulỉ WH0 1989; 67: 503-8.

O v e r d o s a g e .  R e sp ira to ry  a rre s t  a n d  ta c h y a i rh y th m ia  
a s so d a te d  w i th  c o n d n u o u s  o o n v u ỉsio n s w e re  r e p o r t e d 1 in  
a n  8 - w e e k -o ld  in ỉa n t  a fte r  a c d d e n ta l  p o iso n in g  w ith  

, m sb e n d ã z o le . T re a tm e n t  by  e x c h a n g e  t ra n s h is io n  a n d  
a n tic o n v u ls a n ts  w as successhd .

1. eỉ KaOa s. M enoa NS. Mcbendazole poỉsonỉng in iníancy. Ann Trop 
Patdiàtr 1990; 10: 313-14.

Precautions
P a tie n ts  g iv e n  h ig h  d o ses  of m e b e n d a z o le , su c h  as  th o se  
w ith  e c h in o co cco sis , sh o u ld  b e  su p e rv ised  d o s e ly  w ith  
b lo o d  c o u n ts  a n d  B ver íu n c tio n  b e in g  m o n ito re d ; s u c h  h ig h -  
d o se  th e ra p y  m a y  b e  in a p p ro p r ìa te  in  th o se  vvỉth  h e p a tìc  
im p a irm e n t (se e  u n d e r  I n d d e n c e  o f A dverse  E ữ ects, a b o v e ).

M o n ito rin g  d r u g  c o n c e n h tr tio n s . In  a  re tro sp e c tiv e  a n a ly -  
sis o f p a rie n ts  g iv e n  h ig h  doses o f  m e b e n d a z o le  fo r  e c h in o -  
coccosỉs , 1 n o  r e la tio n s h ip  w as lo u n d  b e tw e e n  d o se  a n d  
p lasm a  c o n c e n tr a t io n  o f m eb e n d a z o le  a n d  c o n s id e ra b le  
in tra -  a n d  in te r in d iv id u a l  v a ria tio n  in  p lasm a  c o n c e n tra -  
tio n s  w as s e e n ,  em p h a s is in g  th e  n e e d  fo r  re p e a te d  m o n i-  
to rin g . S e v e ra l p a tie n ts  ap p e are d  to  h a v e  w h a t  w e re  c o n - 
s id e red  to b e  su b th e ra p e u t ic  p lasm a  c o n c e n tra tio n s .

1. Luder PJ. t í  aí. Treatment of hydatid disease with high oral do ícĩ of 
mebendazolc: Iong-tenn foHow-up of plasma mebendăaote levcls and 
drug intcractỉons. Eur J  Om Pharmacol 1986; 31; 443-8.

P o rp h y ria .  T h e  D ru g  D a tabase  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  Svveden, d a s s ih e s  m e b e n d a z o le  as 
po ssib ly  p o r p h y r in o g e iứ c  it  sh o u ld  b e  u se d  o n ly  v v h en  n o  
sa íe r  a l t e m a t iv e  is av a ila b le  a n d  p re c a u tio n s  s h o u ld  b e  
c o n s id e red  i n  v u ln e ra b le  p a tie m s . 1

1. The Drug D atabaie lo r Acute Porphyiia. Available au http ://w w w . 
dnigs-porphyrU.org (accesscd 06/10/11)

P re g n a n c y . M e b e n d a z o le  is te ra to g e n ic  i n  rats a n d  th e r e  
a re  n o  a d e q u a te  a n d  w e ll c o n tro lle d  s tu d ie s  i n  h u m a n  
p re g n a n c y . M e b e n d a z o le  is th e re ío re  u s u a lly  
c o n ữ a - in d ic a te d  d u r in g  p re g n a n c y . H o w e v e r, us lic e n se d  
p ro d u c t  in ío n n a t io n  n o te s  th a t  in  a  s u rv e y  o f a  l im ite d  
n u m b e r  o f p r e g n a n t  w o m e n  w h o  h a d  in a d v ệ r tẽ n d y  ta k e n  
m e b e n d a z o le  d u r in g  th e  first trim e s te r , th e  i n d d e n c e  o f 
m a U o rm a tio n  a n d  sp o n ta n e o u s  a b o rtio n  w a s  n o  g r e a te r  
t h a n  th a t  s e e n  in  th e  g cn e ra l p o p u la tio n . T h e  U K  National 
Teratoỉogy Information Service (UKTIS) a lso  c o n s id e rs  t h a t
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t h e  a v a iỉa b le  d a ta  o n  th e  u se  o ỉ m e b e n d a z o ie  in  p re g n a n c y  
d o e s  n o t  shovv a s ig n iB can tly  in c re a se d  r isk  o ỉ  c o n g e n ita l 
m a lỉo rm a tìo n s ;  th e  r a te  o ỉ  a b n o rm a li t ie s  p re s e n t  in  th e  
c o lle c te d  d a ta  w a s  h ig h e r  t h a n  e x p e c te d , hovvever, n o  spe - 
d f ic  p a t t e m  o f  d e íe c ts  w a s  s e e n .  UKTTS su g g ests  t h a t  
m e b ẽ n d a z o le  m a y  b e  g iv e n  a í t e r  t h e  f irs t t r im e s te r  o i 
p r e g n a n c y  fo r  t h e  ơ e a tm e n t  of p im v o n n s  ư h y g ie n e  m e a -  
s u re s  a re  in e ừ e c tív e ;  i t  m a y  b e  a ls o  b e  g iv e n  fo r  th e  tre a t-  
m e n t  o f  ho o k v v o rm  tv h e re  th e  b e n e ũ t  o f  tre a tm e n t,  e v e n  
d u r in g  th e  firs t t r im e s te r , c o u ld  o u tw e ig h  a n y  risks . 1 T his 
l a t t e r  r e c o m m e n d a t io n  is  s u p p o r te d  b y  a  ra n d o m ise d , d o u -  
b le -b lin d , s tu d y  u n d e r ta k e n  in  P e r u  ( in  a  h ig h ly  h o o k -  
v v o rm -e n d em ic  a re a ) ,2 a m o n g  1 0 4 2  vvo m en  in  t h e ữ  sec- 
o n d  t r im e s te r  o f  p re g n a n c y , w h ic h  c o m p a re d  
m e b e n d a z o le  (5 0 0  m g  g iv e n  as  a  s in g le  o ra l dose) p lu s  
ữ o n  s u p p le m e n ta t io n  -vvith p la c e b o  p lu s  i ro n  s u p p le m e n ta -  
t io n .  T h e re  w e re  n o  s ta tis tic a lly  s ig n ih c a n t  d iííe re n c e s  in  
t h e  n u m b e r s  o f c o n g e n ita l  m a lío rm a tio n s ,  sp o n ta n e o u s  
a b o rtio n s , s till-b ir th s , o r  p r e m a tu r e  d e liv e rie s  s e e n  
b e tw e e n  th e  g ro u p s. H o w e v e r, t h e  ừ e q u e n c y  o f v e ry  lo w  
b i r th -w e ig h t  in ỉa n ts  d e c re a se d  in  th o s e  g iv en  m e b e n d -  
a zo le .

1. National Teratology Iníormation Service. Use oí mebendazole in 
pregnancy (Ỉ5$ued July 2011). AvaUable 4C h ttp :// mvw.ioxbase.org/ 
up ỉoad /P regnancy% 20pdỉs/M ebendazole% 20201 l.p d í (accessed 
20/08/13)

2. Larocque R, t í  al. A double-blind randomỉzeđ conưolỉed trial of 
antenataỉ mebendazoỉe to reduce lovv bừthw eight in a hookvvorm- 
endemỉc area of Peru. Trơp Med Irtt Health 2006; 11: 1485-95.

Interactions

Antiepileptics. Phmytoin o r  carbamazepint h a v e  b e e n  
re p o r te d  to  lo w e r  p la s m a -m e b e n d a z o Ie  c o n c e n tra tio n s  in  
p a tie n ts  re c e iv in g  h ig h  d o se s  fo r e c h in o co cco sis , p re su m - 
a b ly  as  a  r e s u l t  o f e n z y m e  in d u c tio n ; valproate h a d  n o  su c h  
effécL J

1. Ludei ĩ i .  tl  aỉ. Trcatmem ot hydatid disease w iih hlgh o n l doses ol 
mebendazoIe: long-tenn folIo\Y-up o l pta5ma mebendazoIe levels and 
drug in tn n a ìo m . Eưr J ơirt Pharmữcoi 1986; 31: 643-8.

Histamine H -̂ontogonists. P la sm a  c o n c e n tra tio n s  of 
m e b e n d a z o le  h a v e  b e e n  ra ised  w h e n  th e  e n z y m e  in h ib ito r  
ámetidine w a s  a lso  g iv en , a n d  th is  h a s  re s u lte d  UI th e  reso - 
lu ó o n  o f p re v io u s ly  u n r e s p o n s iv e  h e p a tic  h y d a tid  c y sts . 1

1. Bekhtỉ A. P ỉrone J. Cỉmetiđỉne ỉncreases serum mebendazole 
coDcentrations: impỉications íor ưeatroem  oỉ hepatic hydatid cysts. Br 
J  a in  Pharmaeol ì 987; 24: 390-2.

Pharmacokinetics
M e b e n d a z o le  i$ p o o r ly  a b so rb e d  b o m  th e  g a s tro in te s tin a l 
t ra c t  a n d  u n d e rg o e s  e x te n s iv e  f ir s t-p a ss  m e ta b o lism  in  th e  
liv e r. B io a v a ila b ility  a i te r  u s u a l  o r a l  d o se s  is  th e r e lo r e  lo w  
b u t  m a y  b e  in c re a se d  b y  tak in g  m e b e n d a z o le  w ith  a  ía t ty  
m e a l.  P e a k  p la s m a  c o n c e n ơ a t io n s  g e n e ra lỉy  o c c u r  a h e r  1.5 
to  7 .2 5  h o u i s  a n d  s h o w  w id e  in te r p a t íe n t  v a ria tio n . T h e  
d ru g  c ro sses  th e  b lo o d -b ra in  b a n ie r .  M e b en d a z o le , th e  
c o n ịu g a te d  ío rm s  of m e b e n d a z o le , a n d  its  m e ta b o ỉi te s  a re  
e x c re te d  in  t h e  u r in e  a n d  b ile . T h e  a p p a re n t  elim in a t io n  
h a lỉ-U ỉe  a f te r  a n  o ra l d o se  is 3  to  6  h o u rs .

M e b e n d a z o le  is h ig h ly  p r o te in  b o u n d  (a b o u t 9 0  to  9 5 % ).

Preparations
P ro p rie ta y  Preparalions (details are given in  V olum e B) 

Single-ingredient Preparatio iu . Arg.: D azom et; H elm int; M ebu- 
ta i; N em asole; Tesical; Tru M; AustraL: ch em ists  O w n De 
W orm ; C om bantrin-1 w ith  M ebendazole; Verm ox; Austria. 
P an teh n ln ; Beíg.: D o a n e b e n d a h  V erm ox; Braz.: Belmirax; 
D uctelm in; Geophagol; K indelm in-h M ebenta l; MedazoB M en- 
b e t  M o b e n t;  M uldzol; N ecam in; N eo M ebend; N ovelm in; Pan- 
íugan ; Pantelm in; P lu riv e rm h  Probenđazol+; Sirben; Vermi- 
ben; V erm oplex; V erm oral; Verzol; Canad.: Vermox; Otile: 
D iacon ơiừĩa: V eim ox Cz.: V ennox; Denm.: V ennox;
Ger.: S u r ío n t  Verm ox; Gr.: Cecurin; Sepdnaiis; Vermox; Hong Rong-. M ebenzo le f; V erm ox; Hung.: Verm ox; Inđia: Eben; 
E lm in; H elm intol; IdibencL' Kit K at; Lupim eb; Mebazole; 
M ebex; M endazole; N eom ex; VVormin; Indon.: Gavoxỷ; 
V erm ox; IrL: V ennox; Israel: Vermox; ItaL: Verm ox; Malaysia: 
Q uem ox ' Thelm ox; Vermox; Mex.: A m atol; Bensolm in; Beste- 
lar; D aben; D iazolen; Edivertin; E xbenro l; Exteny; F anáadazol; 
H edazob L-Om brlx; L um bidd ; M eb-O veroid; M ebelm in t; 
M ebendidxt; M ebensole; M ebentiasis; M ebentral; Nem apres; 
P a n v e rm in t; Profenzol; R evapo lt; Verm icol; Vexm idilt; Ver- 
m in-D azol; V erm ox; Vertizole; Neth.: A n tì-W orm t: K ruidvat 
A n ti-w o n n ; M adicure; Trekpleister A ntì-W orm ; Vermox; Norw.: Verm ox; NZ: C om bantrin-1 ; V ennox; Phũipp.: Antìox; 
H elm acon; W orm ex; Pol: Vermox; Pơrt: Pantelm in; Toloxún; Rus.: V erm ox (BepMoxc); W o m ũ n  (BopMHH); S_A/r.: A dco-W or- 
m ex; Cipex; D -W onn; R iow onn; R o lab -A n th ex t; Vermox; 
W onngo; W orm stop; Spain: Lom per; Sufil; Sweí: V ennox; 
Switz.: V ennox; Thai.: A ltvonn; A nti-W orm ; Benda; Benda- 
zole; B eníuỷ; Big-Ben; D rivennide; P u b en ; Fugạcar; H ero-Ben- 
son; KB BehdazoIe; M asaw orm -l; M eba; M eben; M ebenda-P; 
M edazoIe; Q uem ox; R id -0 -W o n n ; V agaka; W arca; W oim obt; Turk.: Vermazol; V erád; UAE: M ebzol; UK: Boots Threadw orm  
Tablets 2 Years Plus; O vex; P rip sen t; V erm ox; USA: Vermox; Veneỉ.: B endacor; B endam en ; EproĐÍ; V erm alon.

Muiti-ingredienl Preparationx. Arg.: A duan  H elm int Com puesto; 
M eb u ta r Com puesto; T ru Com puesto; Braz.: Exelm ỉn; For- 
v e n n t;  H elm iben; N eoverm in; P ro fium f; China: Hai M i Ke ( jặ  WJÍ): India. Exit; M ebex Plus; Mex.: A m oebrứ ; Bensolm in 
Com plex; M e b eđ d o l; Verm ox-Plus; ukr.: V erm ox (BepMOKc).

Pharmocopoetal PreparoHons
U SP 36: M ebendazole Tablets.

Melarsomine ỊriNNi
Mélaminytthioarsenite; Melarsòmina; Mẻlarsomine; Mélarso- 
: minum; RM-110; MenapcoMMH. 
Bis(2-aminòethyl)p-[(4,6-diamino5-triazin-2-yDamino]clithio- 
benỉenearsonite.
C13H2,A5N8Sz=428.4
CAS —  128470-Ỉ5-5 (melarsomine);89141-50-4 (melarsomine 
dihydrochbride).
ATC Vet —  QP5ỈAD06.
UNII —  374GI0S41A

NOTE. T h e  n a m e s  C y m e la rsa n  a n d  Im m itic id e  h a v e  b e e n  
used  as  tra d e  m a rk s  fo r m e la rso m in e  d ih y d ro c h lo rid e .

ProỊile
M e la rso m in e  is a  tr iv a le n t  a rse n ica l d e riv a tiv e  u se d  in  
v e te r in a ry  m e d id n e  fo r  t h e  c o n tro l  o f c a n in e  h e a rtv v o rm  
(d ỉrữfĩlariasỉs).

Metrííonate (SAN, riNNỊ
Bayer-L-1359; DETF; Metriíonaat; Metriíonaatti; Metrifonat;
Metrìfonáf Metriíonatas; Métriíònate; Metriíonato; Metriío-
natum; Metriphónate; Trìchloríon (USAN); Trichlorphon;
M eT pnộoH aT .
Dimethyl 2^^-trichloro-l-hydroxyeihylphosphonate.
C,HaCl3ố4P=257.4
CÁS— 52-68-6
ATC —  P02B801.
ATC Vet —  QP52AB0Ĩ; QPS3AF02.
UNÍI —  D8P2DG4G2K

Ptiarmacopoeias. In  Eur. (see  p . v ii), Int., a n d  us.
P h . E u r .  8 : (M e tr i ío n a te ) .  A  vvhite o r  a lm o s t w h ite , 
a y s ta l l in e  povvder. M .p . Is b e tw e e n  7 6  d e g re e s  a n d  81 
degrees. F re e ly  so lu b le  in  w a te r ,  in  a lc o h o l, a n d  in  a c e to n e ; 
•very so lu b le  in  d ic h lo ro m e th a n e . P ro te c t h o m  ligh t.

U SP 3 6 : (M e tr i ío n a te ) . A  vvhite  c ry s ta ll in e  p o w d e r .  M .p . 
a b o u t 7 8  d e g re e s  vvith d e c o m p o s itio n . F re e ly  so lu b le  in  
w a te r, i n  a lc o h o l, i n  a c e to n e , in  ch lo ro fo rm , in  e th e r , a n ử i n  
b e n z en e ; v e ry  so lu b le  in  d ic h lo ro m e th a n e ;  v e ry  s lig h tly  
so lu b le  in  h e x a n e  a n d  in  p e n ta n e .  D e c o m p o se d  b y  a lka li. 
S tore a t  a  te m p e ra tu re  n o t  e x c e e d in g  25  d e g rees .

Uses and Administation
M e tr iỉo n a te  is a n  o r g a n o p h o s p h o ru s  c o m p o u n d  a n d  is 
c o n v e rte d  i n  t h e  b o d y  to  t h e  a c tiv e  m e ta b o li te  d ic h lo rv o s  
(p. 2 1 5 2 .3 ), a n  a n tìc h o lin e s te ra s e .

M e tr iío n a te  h a s  a n th e lm in tic  ac tiv ity  a g a in s t  Schừtosoma 
haematobium a n d  h a s  b e e n  g iv e n  o ra lly  as  a n  a l te m a õ v e  to  
p raz iq u a n te ]  in  t h e  t r e a tm e n t  ot sch is to so m iasis  d u e  to  s. hamatobium. l t  h a s  u su a lly  b e e n  gi v e n  in  t h r e e  d o ses  of 7 .5  
to  lO m g /k g  a t  in te rv a ls  o í  2  w eek s .

M e tr iío n a te  h a s  a lso  b e e n  u se d  as a n  in s e c t id d e  a n d  is 
u se d  in  v e te r in a ry  m e d id n e  as  a n  e c to p a ra s i t iá d e  a n d  for 
th e  t r e a tm e n t  o f  g a s ơ o in te s tin a l  ro u n d v v o rm s.

Alzheimer,s disease. M e tr iío n a te ,  lik e  so m e  o th e r  c h o lin -  
e s te rase  in h ib ito rs , h a s  b e e n  tr ie d  in  th e  ư e a tm e n t  o ỉ  A lz- 
h e im e ^ s  d ise a se  (see  D e m e n tia , p .  3 9 0 .1 ). C lin ica l s tu d ìe s  
p ro d u c e d  m o d e s t  b en e C ts  b u t  r ẽ se a rc h  w a s  s to p p e d  a fte r  
rep o rts  o f m u s d e  vveakness, so m e ó m e s  re q u ir in g  resp ir-  
a tõ ry  s u p p o r t . 1

1. López-Anleu JM. S d u e id e r L. M enUaaate lo r Alzhcimer'5 diỉease.
Available in The Cochiane Databaae of Systemanc Revievvs; I5SUC 2.
C hichester John WBey; 2006 (accesaed 23/07/10).

Sdiistosomiasis. W h ile  p ra z iq u a n te l  is  novv th e  m a in  
t re a tm e n t  fo r sch is to so m ia s is  (p. 148 .1 ), m e tr i ío n a te  h a s  
b e e n  g iv e n  as  a n  a l te m a t iv e  fo r  in íe c tio n  d u e  to  Schừto- 
soma haematobium. C u re  r a te s  w i th  S ta n d ard  doses  in  sch is- 
to som iasis  c o n tro l  p ro g ra m m e s  ra n g e d  h o m  4 0  to  m o re  
th a n  8 0 % , w i th  a  r e d u c t io n  o f m o re  t h a n  8 0 %  in  egg  
c o u n tỉ  a m o n g  th o s e  n o t  c u re d . A lth o u g h  p ra z iq u a n te l  a n d  
m e tr iío n a te  ap p e ẻư e d  to  b e  o f  s im ila r e ff ic a q / a  sy s te m atic  
rev ie w  (a iled  to  f in d  s tu d ie s  c o m p a r in g  th e  tw o  d ru g s  
w h e n  u s e d  in  S tan d ard  d o se s . 1 H o w e v e r, m e tr ifo n a te 's  
dosage  sc h e d u le  o f 3  d o ses  a t  in te rv a ls  o f 2 vveeks h a s  
cau se d  p ro b le m s  o f  p a ú e n t  c o m p lia n c e ; 2 g iv in g  5 m g /k g

three tứ n e s  in O ne đay has produced s im ila r  results to í 
Standard dosage schedũle.3

1. Danso-Appiah A. et aỉ. Drugs ỉor ữeatỉng urinary schỉstosomùsỉs 
Available in  The Cochrane Database ữí Systematlc Reviews; ĩssue 3 
C bỉchester John WUey; 2008 (acceỉsed 29/07/10).

2 . Aden Abdi Y, Gustaỉsson IX. Poor patient compUance Teduces the 
efficacy of m ettỉỉonate aea tm en t of Schừtosoma hacmatobium ỉn SMnaỉỉa. 
E u rJ  ơ ờ t Pharmacol 1989: 36: 161-4.

3. Aden Abđi Y, Gưstaísson LL. Pỉeỉd trỉaỉ of the eỉDcacy o ỉ  a  sỉmpỉỉíỉed and 
Standard m etriíonate treatm ents of Schừtasama haematobium. Eur J ơ in  
Pharmacoỉ 1989; 37: 371-4.

Adverse Effect$, Treatmenỉ, and Precautíons
Metriíonate is generally well tolerated, but may cause 
nausea. vomiting, abdominal pain, diaiThoea, headache, 
dizzines5, and vveakness.

I t is a n  o rg a n o p h o s p h o ru s  c o m p o u n d  a n d  b e c a u s e  o ỉ  its  
a n tic h o lin e s te ra se  p ro p e r t ie s  d e p re sse s  p la s m a -c h o lln e s te r -  
a se  c o n c e n tra tio n s .  F o r  a  d e s a ip t io n  o ỉ  th e  to x ỉc  eH ects o f 
o rg a n o p h o s p h o ru s  c o m p o u n d s  a n d  th e  ư e a tm e n t  o f  a c u te  
p o iso n in g , sc e  O rg a n o p h o s p h o ru s  In se c tid d e s ,  p .  2 1 5 8 .3 . 
A tro p in e  h a s  b e e n  u s e d  to  re l ie v e  c h o lin e rg ic  a d v e rs e  effects 
■vvithout a ííe c tin g  m e t i i ío n a te 's  a c tiv ity  a g a in s t Schistosoma 
haematobium.
Antícholinesterase effeds. M e tr iỉo n a te  d e p re s se s  c h o lin -  
e s te rase  a c tiv ity  a n d  th e r e  h a s  b e e n  th e  o c c as io n a l r e p o r t  
of se v e re  d io lin e rg ic  a d v e rse  e ííe c ts . 1 H o w e v e r, i t  does n o t  
u su a lly  g iv e  rise  to  tro u b le so m e  e ííe c ts  a t  d o se s  n o rm a lly  
u se d , e v e n  th o u g h  th e r e  m a y  te m p o ra r i ly  b e  a lm o s t c o m - 
p le te  in h ib i t io n  o f  p la s m a  c h o lin e s te ra se  a n d  c o n s id e ra b le  
in h ib itio n  o f  e ry th ro c y te  c h o lin e s te ra se 2 (b u t  see  a lso  
u n d e r  A h h e im e ^ s  D isease , a b o v e ).

T h e  e n v ữ o n m e n ta l  a sp ec ts  o f  m e tr iío n a te  u sa g e  h a v e  
b e e n  c o n s id e re d  b y  W H O ,5

1. lam nadas V?, Thomas JEP. M etriphonate and organophosphaie 
poisonỉng. Cent Ảfr J Meắ \ 979; 25: ỉ 30.

2. Pỉeỉtina R. et aỉ. Eífect oí m etriỉonate on blood chỡlỉnesterases in 
diUdren durỉng the ữeatm ent o ỉ schlstosomỉasỉs. Buỉl WH0 1972; 46: 
747-59.

3. WHO. Trichỉorỉon. Envìronmentaỉ Health Critería 132. Geneva: WHO, 
1992. Avaỉỉable a r  http://www.ijicheni.org/documeRts/ehe/ehc/ 
ehc l32Jỉtm  (accessed 16/07/08)

Handling. B u lk  m e th ío n a te  is v e ry  to x ic  v v h en  in h a le d , 
sw a llo w ed , o r  sp ille d  o n  th e  sk in . I t  c a n  b e  re m o v e d  íro m  
th e  sk in  b y  vvashing  w ith  so a p  a n d  vvater. C o n ta m in a te d  
m a te ria l s h o u ld  b e  im m e rs e d  in  a  2 %  a q u e o u s  s o lu tio n  o f  
so d iu m  h y d ro x id e  fo r  s e v e ra l  h o u rs .

Pregnancy. W H O  re p o r te d 1 t h a t  m e tr i ỉo n a te  h a d  n o t  
shovvn e m b r y o to x iđ ty  o r  te ra to g e n ic ity , b u t  d id  .n o t  
r e c o m m e n d  th e  u s e  o f m e trU o n a te  in  p r e g n a n t  p a tie n ts  
u n ỉe s s  im m e d ia te  in te r v e n t io n  w a s  esse n tia l. T h e re  h a s  
b e e n  a  r e p o r t  o f  a n  i n ỉa n t  b o m  w ith  m assiv e  h y d r o c e p h a -  
lu s  a n d  a  la rg e  m e n in g o m y e lo c e le  w h o s e  m o th e r  h a d  
b e e n  t re a te d  tvvice w i th  m e tr i ío n a te  d u r in g  th e  se c o n d  
m o n th  o f  p r e g n a n c y .2 A  p o ss ib le  l in k  b e n v e e n  c o n g e n ita l  
a b n o rm a lìt ie s  a n d  th e  u se  o ỉ  m e tr i ío n a te  t o  e ra d ic a te  f ish  
p a ra s ite s  h a s  a lso  b e e n  p o s tu la te d . 3

1. WHO. The control oí schistosomiasis: second report of the  WHO expert 
committee. WH0 Tech Rep Ser 330 1993. Avaiỉable at: http ://libdocw ho . 
ỉnƯtrsAVHO_TRS_830.pdf(accessed 16/07/08)

2. Monson MH, Aỉexander K. M etrìlonate in pregnancy. Traru R Soc Trop 
MeấHys 1984; 78: 565.
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abnormalìties. Lanat 1993; 341: 539-42.

Interactìons
P a tie n ts  t te a te d  vvith  m e t r i ío n a te  sh o u ld  n o t  b e  g iv e n  
d e p o la r ism g  n e u ro m u s c u la r  b lo ck e rs  su c h  as  s u x a m e th o n -  
iu m  fo r  a t  le a s t  4 8  h o u r s .  T h e  u s e  o f  m e tn ío n a te  s h o u ld  b e  
a v o id e d  in  th o se  re c e n t ly  e x p o s e d  to  in se c t id d e s  o r  o th e r  
a g ric u ltu ra ỉ  C hem icals vvith a n tic h o lin e s te ra se  a c tiv ity .

Pharmacokinetics
M e tr iỉo n a te  is a b so rb e d  a í te r  o ra l doses  a n d  so m e  is 
c o n v e n e d  to  d ich lo rv o s  w h ic h  is c o n s id e red  to  b e  t h e  a c tiv e  
m o ie ty . P la sm a  c o n c e n ơ a ứ o n s  o ỉ  d ich lo rv o s  a re  a b o u t  1 %  
o ỉ th o se  o f  m c tr ífo n a te  a n d  p e a k  c o n c e n tra t ỉo n s  o f  b o th  
su b s ta n c e s  o c c u r  i v ỉth ỉn  2  h o u rs .  E x c re tio n  ỉs  v ỉa  t h e  
k id n e y , m a ỉn ly  as  g iu c u ro n id e s .

R e fe re n c e s .
1. Nordgren L et aỉ. Plasma ỉeveỉs oí m etrííonate and dichỉorvos duríng 

treatm ent of schistosomỉasiỉ w ỉth Bilardi. Am J  Trơp Med Hyg 1980; 29: 
426-30.

2. Nordgren L ứ  a i  Levels of m euiỉonate  and dỉchỉorvos ỉn  pỉasnu and  
erythrocyĩes durìng treaonent oỉ schistosomỉasis w ỉtb Bỉlardl. Acta 
Pharmacoỉ Toxicoỉ (Copenh) 1981; 49 (suppl V): 79-86.

3. Pettigrew LC et al. Phaimacokinetics, pharmacodynamlcs, and  safety of 
m etriỉonate in patỉents w ỉth Akheỉmei^s đỉsease. J  Ctin Pharmacol 1998; 
38: 236-45.

Milbemycin Oxim e
CGẢ-l 79246; Milbemiciná oxlma; Milbemycìnoxim; Mwib6e- 
MML1MH O kcmm,

All cross-reỉerences reíer to entries in Volume A

http://www.ijicheni.org/documeRts/ehe/ehc/
http://libdocwho
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A mixture of milbemycin A4 5-oxime and milbemycin A3 5- 
oxime.
CAS —  129496-10-2.
ATC Vet —  QP54AB01:
UNII 0502PUNOGT (milbemyơn oxime); 053YPP1I9C 
(milbemyơn A j 5-oxíme); 6ZWJ394628 (milbemyơn A. 5- 
oxìme).

Proỉile
Milbemycin oxime is an anthelmintic used in veterinary 
medidne.

Morantel iBAN.piNNi

Moranteli; Morantelum; MopaHTe/1.
(£)-1,4,S,6-Tetrahydro-1 -methyl-2-[2-(3-methyl-2-thienyl) 
vlnýOpyrimidine. ' ' '
C,2H,6N2S=220.3 
CÃS —  20574-50-9.
ATC Vet —  QP52AF0I.
UNII —  7NJ03IHAX5. :

Morantel Citrate IBANM, piNNMì

Cỉtrato de morantel; Morantel, Ciưate de; Morantel, tíơato
de; Moranteli Gtras; MopaHTena UnTpaT. ■ :
C12Hl6N2S,C6HBO7.H2O=430.5
CAS — 69525-81-1. :
ATC Vet —  QP52AP01.
NOTE. T h e  name H x h e lm  h a s  been used as a ơade mark for 
morantel citrate.

Morantel Tartrate IBANM, USAN. piNNMì 

. CP-12009-18; Moranteelivetytartraatti; Morantẹl, hydrogéno- 
tartratẹ de; Morạntel, Tartrate de; Morantel, tãrữatõ de; 
Morantel-hidrogển-tartarát; Morantel-hydrogen-tartarát; 
Moranteli hydrogenotartras; Moranteli Taitras; Morantelvă- 
tetartrat; Tartrato de morantel; UK-2964-18; MopaHTena 
Tapĩpaĩ.
C12H16N2S,C4H6O6=370.4 
Ớ 6 —  26155-31-7.
ATC Vet —  QPS2AP01.
UNII —  5WF7E9QC3F.

P h a rm a c o p o e ia s .  In  Eur. (see  p . v ii)  a n d  us fo r  v e te r in a ry  
u s e  on ly .

P h . E u r . 8 : (M o ra n te l  H y d ro g e n  T a r tr a te  fo r  V e te rin a ry  U se; 
M o ra n te l  T a r ư a te  B P (V et) 2 0 1 4 ). A  w h i te  o r  p a le  yellovv, 
a y s ta l l in e  p o w d e r .  V ery  so lu b le  i n  w a te r  a n d  in  a lco h o l; 
p rac tic a lly  in so lu b le  i n  e th y l  a c e ta te .  A  1 %  so lu tío n  in  w a te r  
h a s  a  pH  o f  3 .3  to  3 .9 . P ro te c t  f ro m  lig h t.

U S P  36: (M o ra n te l  T a r tr a te ) .  A vvhite  o r  p a le  y e llo w , 
c ry s ta llin e  p o w d e r .  V e ry  so lu b le  in  w a te r  a n d  in  a lc o h o l; 
p rac tic a lly  in so lu b le  in  e th y l  a c e ta te .  p H  o ỉ  a  1  %  s o lu tio n  in  
w a te r  is b e tw e e n  2 .8  a n d  3 .9 . S to re  a t  a  t e m p e ra tu re  o f  25  
deg rees , e x c u rs io n s  p e rm itte đ  b ẹ n v e e n  15 d eg re e s  a n d  30 
d e g rees . P ro te c t  f ro m  lig h t.

Prọ/ị/e
M o ra n te l  is a n  a n a lo g u e  o f p y ra n te l .  T h e  c itra te  a n d  th e  
ta r t ra te  a re  u s e d  as  a n th e lm in tic s  in  v e te r in a ry  m e d ic in e  for 
th e  t r e a tm e n t  o f  g a s tro in te s tin a l  r o u ndvvoims.

M oxidectin  IBAN. USAN, HNNI

CL-301423; Moksidẹktiiní; Mokidectina; Moxidectiné; Mo*~- 
IdẹưinupT; Moxỉdekhn; MoKCKfleKTHH.
(6R, i S5)-5-0-DemeìhỷÌ-28-deoxy-25-[{f)-1,3-dimethylbut-1 - 
enyl]-6,28-epoxy-23-óxomilbemycin B (£)-23-0-métHylọx- 
ime. . - . :
C37H53NOa=639.8 
CAS —  113507-06-5.
ATC Vet —  QP54AB0Z 
UNII— NGU5H31Y09.

NOTE. T he  n a m e s  C y d e c tin , E q u e s t, a n d  Z e n n e x  h a v e  b e e n  
u s e d  as ơ a d e  m a rk s  f o r  m o x id e c tin . '

P h a r m a c o p o e ia s .  I n  Eur. (see  p .  v u )  a n d  us fo r  v e te r in a ry  
u se .

P h .  E u r . 8 : ( M o x id e c tin  fo r  V e te rin a ry  U se). A  w h i te  o r  p a le  
y e llo w , a m o tp h o u s  p ovvder. P ra c tica lly  in so lu b le  in  vvater; 
v e ry  so lu b le  i n  a lc o h o ỉ; s lig h tly  so lu b le  in  h e x a n e .

U S P  36 : (M o x id e c tin ) . A  w h i te  to  p a le  yellovv povvder. 
P rac tica lly  in s o lu b le  i n  vvaten  v e ry  so lu b le  in  a lco h o l; 
s líg h tly  s o lu b le  ín  h e x a n e .  'S to re  a t  a  t e m p e ra tu re  o f  2 
d e g re e s  to  8  d e g re e s . P ro te c t  íro m  lig h t.

Prọfi/e
M o x id e c tin  is a n  a n th e h n in tic  u s e d  in  v e te r in a ry  m e d ỉd n e .  
I t is a ỉso  u se d  a s  a  sy s te m ic  v e te r in a r y  e c to p a ra s i tiđ d e  a n d  
fo r t h e  ư e a tm e n t  o i  in te s tin a l  ro u n d v v o rm s  a n d  lu n g w o rm s . 
I t is u n d e r  in v e s tig a tio n  fo r  t h e  t r e a tm e n t  o f  h u m a n  
o n c h o c e rd a s is .

R e íe re n c e s .
1. Cotreau MM. t í  ai. The antíparasỉtỉc moxidectln: saỉety, tolerability, and 

pharmacokỉnetícs in hum ans. J  ơ ừ í Pharmacol 2003; 43: i 108-15.
2. Korth-Bradỉey JM. t í  tứ. Excretíon of moxiđectm ỉnco breast mỉỉk and 

phaimacokỉnetics in heaỉthy ỉactatỉng wom en. Antờniaob Agcnữ 
ơtemother 2011; 55: 5200-4.

N afta lofos IBAN, USAN, riNNỊ 

ầay-9002; E-9002; ENT-25567; Naftalofós; Naftalofosum; 
Naphthalophos; Phthalophos; S-940; Haộĩanoộoc 
Diethyl naphthalimido-oxyphosphonate.
C,6H1éN06P=3493
CÃS — 1491-41-4. ' ■ / ■ ■ ■ ■ -  „
ATC Vet —t QP52AB06. .
ỊJNII —  H5IT2P8H5I.

ProẼle
N aíta lo ío s  is  a n  O T gan o p h o sp h o ru s  c o m p o u n d  (see  O rg a n o - 
p h o sp h o ru s  In se c tid d e s , p . 2 1 5 8 .3 )  u s e d  as  a n  a n th e lm in tic  
in  v e te r in a ry  m e d id n e .

Netobim in IBAN. USAN, HNNI

Netóbirnina; Nétobimine; Netobiminura; Sch-32481; HeTO-
ÕMMMH. ■ . .1 -  ' S--  , .
2-{3-Methoxycarbonyl-2-[2-nitro-5-fpropylthio)pheny0gua- 
nidino}ethanesulphonìc add. '
Cu Hm N A S ^ Í O Ì  
C4S —  88255-01-0.
ATC Vet —  QP52AC06.
UNII —  U30C54N3MU.

Profi7e
N e to b im in  is a  p ro d ru g  th a t  is c o n v e n e d  to  a lb e n d a z o le  
(p. 149 .1 ). I t  is u s e d  in  v e te r in a r y  m e d id n e  fo r  th e  
ơ e a tm e n t  o f n e m a to d e , ta p e w o rm , a n d  í lu k e  in íe c tio n s .

N ĩ d o s a m i d e  /BAN, USAN. riNNi •

Anhydrous Nidòsamide; Bay-2353; Nidosamld; Nidosamida;. 
Nidosarnidâ Ấiiidra; Nidosamide anhỷdre; NidbsarTỊidum;' 
Nidosamidum anhydricum; NiWosamid;Niklosamid, vatten- 
fri; Niklosạmidi; Niklosamidi, vedetõn; Niklozamid; Nlkloza- 
mid bẹzwodny; Niklozamidas, bevandenis; Niklozamit; 
Phénậsaịe; A/ízrnentes niklozamid; HMKnoaaMHO. 
^'iS-DichlọroA^nitrosalicylanilide; 5-Chlor.o-N-(2-chloro-4- 
nitrophèny()'2-hydroxybenzamide.

: C u | ^ | f A = 3 2 7 .1 r 
CAS 5065-7.
ATC— P02DAQ1.
ATC Vet —  QP52AG03.
ÙNII —  8mCQ2K8G. ■_

Phartnacopoeias. In  Chín, a n d  Eur. (see  p .  v ii) .

Int. p e rm its  th e  a n h y d ro u s  s u b s ta n c e  o r  th e  m o n o h y d ra te  
u n d e r  th e  title  N id o sa m id e .

P h . E u r .  8 : (N iclosam ide, A n h y d ro u s ) .  Y e llo w ish -w h ite  to  
yellovvish, fine crystals. Practically insoluble in vvater; 
s lig h tly  so lu b le  in  d e h y d ra te d  a lc o h o l; sp a rín g ỉy  so lu b le  in  
a c e to n e . S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t  f ro m  lig h t.

Niclosam ide M onohydrate IBANM, HNNMI 

Nidosamid-Monohydrat; Nidosarínida Mono-hidratada; 
Nìciosamida monóhidrato; . Nidosamide Monohydraté; 

.Nidosamidum monohydricum; Niklosarpid monohydrát; 
Niklosamịdirnonohydraatti; Nildọsamidmonohydrat; Nikloza-. 
midas monohidratas; Niktozamidrmonohidrát; Hm«i03aMiỊfl 
MoHorníipaT. . - ■
.Cu H8CI:N20 4,H20 = 345.1 , ’ , '
ATC —  PÔ2DA01. , •
UNIỊ —  20Z25R1145. ‘ ~ '' . ■ '

P h a rm o c o p o e ia s . In  Eur. (see  p .  v ii) .

lnt. p e rm its  th e  m o n o h y d ra te  o r  t h e  a n h y d ro u s  s u b s ta n c e
u n d e r  th e  title  N id o sa m id e .

P h . E u r .  8 : (N ld o sa m id e  M o n o h y d ra te ) .  Yellovvish, f in e  
crysta ls. P rac tica lly  in so lu b le  i n  w a te n  s lig h tly  so lu b le  in  
d e h y d ra te d  a lco h õ l; sp a rin g ly  s o lu b le  In  a c e to n e . P ro te c t  
{rom  lig h t.

Uses and Administration
N id o sa m id e  ụ a n  a n th e lm in tíc  t h a t  is a c tiv e  a g a in s t m o st 
tap e w o rm s, i n d u d in g  th e  b e e f  tap ev v o rm  (Taenia sagitiứta). 
t h e  p o rk  tap ev v o rm  (T. solium), th e  h s h  ta p e w o rm  
{Diphyllobothrium latum) a n d  th e  d o g  tap ev v o rm  (Dipylidium 
caninum); i t  h as  also  b e e n  g iv en  fo r in ỉe c tio n s  w i th  t h e  d w a rf  
tapevvorm , Hyminolepừ nana. F o r  d isc u ss io n s  o f th e  
t re a tm e n t  of ta p e w o rm  in íe c tio n s , see  D ip h y llo b o th ria s is , 
p . 145.1, H y m en o lep iasis , p . 146 .1 , a n d  T a e n ia s is, p . 148 .2 . 
T h e  ac tiv ity  o f  n id o sa m id e  a g a in s t th e s e  w o rm s  a p p e a rs  to  
b e  d u e  to  in h ib itio n  o f m ito c h o n d ria l  o x ỉd a tiv e  p h o sp h o ry l-  
a t io n ; a n aero b ic  ATP p ro d u c tio n  is a lso  a ã e c te d .

N id o sa m id e  is g iv e n  as  tab le ts , vvh lch  m u s t  b e  c h e w e d  
th o ro ụ g h ly  b e ío re  svvallovving a n d  v vashed  d o w n  w ith  
w a te r .

F o r  in íec tio n s  w ith  p o rk  tap ev v o im  a  s in g le  2 -g  dose  is 
g iv e n  a fte r  a  lig h t b r e a k f a s t  N ĩd o s a m id e  is  n o t  ạ c tiy e  
a g a in s t  th e  la rv a l ỉo rm  (c y s tic e rd )  a n d , a l th o u g h  th e  risk  of 
i n d u d n g  cysticercosis a p p e a rs  to  b e  th e o re tic a l,  a  la x a tiv e  is 
g iv e n  ab o u t 2  h o u rs  a f te r  th e  d o se  t o  e x p e l t h e  k ille d  vvorms 
a n d  m in im ise  t h e  p o ssib iỉity  o f  t h e  m ig ra tio n  o f  o v a  o f T. 
soliưm in to  th e  s to m a c h ; a n  a n tie m e t ic  m a y  a lso  b e  g iv en  
b e ío re  tre a tm e n t.

F o r  in íec tio n s  w ith  b e e í  o r  fish  ta p e w o rm s  th e  2 -g  do se  o f 
n id o sa m id e  m a y  b e  d iv id e d , w ỉ th  1  g  t a k e n  a h e r  b re a k ỉa s t  
a n d  1  g a n  h o u r  la te r.

I n  d w a rỉ- tap e w o rm  in íe c tio n s  a n  in it ia l  d o se  o f 2 g  h a s  
b e e n  g iven  o n  th e  first d a y  fo llo w e d  b y  1  g  d a ily  fò r  6  days .

U nless e x p u ls io n  o f th e  w o rm  is  a ỉd e d  b y  a  Iax a tiv e , 
p o r tió n s  a re  v b id ed  in  a  p a rt ia l ly  d ig e s te d  fo rm  a fte r  
ư e a tm e n t  vvith n id o sa m ỉđ e ; th e  s c o le x  is r a re ly  id en tiA ab le . 

F o r  details o f doses i n  c h ild re n , s e e  p . 1 6 3 .1 .
I n  sch istosom ỉasis (p . 148 .1 ), n id o s a m id e  is u se d  as a  

m o llu s d d d e  in  v v a te r -tre a tm e n t c o n tro l  p ro g ra m m e s .

Administratìon in children. N id o s a m id e  m a y  b e  gi v e n
o ra lly  to  c h ild re n  fo r  t h e  t r e a tm e n t  o f  m o s t  tapevvọrm  
in íe c tìo n s . C h ild re n  2  t o  6  y e a rs  o f  age  a re  g iv e n  h a lf  th e  
u s u a ỉ  ad u lt dose; th o se  u n d e r  2  y e a rs  o f  a g e  a re  g iv en  
o n e -q u a r te r  th e  u su a l  a d u lt  dose . C h ild re n  o v e r  6  y e a rs  o í 
a g e  a re g iv e n  th e  u su a l a d ú lt  d o se  (se e  a b o v e ).

Malignant neoplaỉmỉ. S tu d ies  in  animals a n d  in vitro h a v e  
su g g ẽsted 1-2 th â t  n ỉd o sa m id e  m a y  h a v e  th e r a p e u tic  p o te n -  
t ia l  as a n  an tỉn e ó p la s tic .

1. Jin Y, tí al. AnÔQeopUstỉc mechanisms of nidosam ỉđe ỉn  acute 
mydogenous ỉeukemỉa stem  ceỉỉs: ỉnactỉvatìon o ỉ the  NF" K B pathvvay 
ãndgcneratioa o ỉ reactíve ỡxygen ỉpedes. CancerJừr2010ỉ 7 0 :2518-27.

2. Sack u, tí  a i  N ovd effea  oỉ antihelmỉnthic nidosam ỉđe on  S100A4- 
mediated metastatic progressỉoa ỉn coỉon cancer. J  Natí Canctrừat 2011; 
103:1018-36.

-'Vedbr control. R e íe re n c e 1 to  th e  u s e  o f  n id o s a m id e  e th a -  
n o la m in e  (so m etim es re íe r re d  to  a s  d o n i t ia l id e )  a s  a  m o l-  
lu s d t íd e  in  th e  m a n a g e m e n t  o ỉ  sch is to so m ia s is .

1. Yang G-J, tí ai. M oỉlusdàdal efficaàes oí diỉíerent ỉormuỉations oí 
nidoum ỉde: resuỉt oỉ meu-analysis o ỉ Chỉncse ỉiterature. Parasừ Veữon 
2010:3: 84.

Adverse Effects and Precautions
G astro in te s tin a l d istu rb a n c e s  m a y  o c c u r  o c c as io n a lly  v d th  
n ỉd o sa m id e . L ig h th e a d e d n e ss  a n d  p r u r i tu s  h a v e  b e e n  
re p o r te d  less íre q u e n tly .

Porphyría. T h e  D ru g  D a ta b ase  fo r  A c u te  P o ip h y ria ,  co m - 
p ile d  by th e  N orvvegian P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rphyria  C e n tre  Svveden, d a s s ií ie s  n id o s a m id e  as  
p ro b ab ly  n o t  p o rp h y rin o g e n ic ;  i t  m a y  b e  u s e d  as  a  d ru g  of 
firs t choice a n d  n o  p re c a u tio n s  a re  n e e d e d . 1

1. The Drug Daubase for Acute Porphyría. Available at: http://w w w . 
drugs-porphyria.org (accessed 06/10/11)

Pharmacokinetics
N id o s a m id e  is  n o t  s ig n i í ic a n tly  a b s o rb e d  ừ o m  th e  
g a s tro in te s tin a i ư ac t.

Preparations
Propóetary Preparations (details a re  g iveu  ìn  V olum e B)

Sinqle-ỉngredient Preparations. Selg.: Y om esan; Braz.: A tenase; Fin.: Kontal; Fr.: T redem ine; Ger.: Y om esan; Gr.: Tredem ine; 
Y om esant: Hortg Kong: L eo-99f; Indùr. N idosan ; Israel; 
Y om esanỊ; ItaL; Yomesan; Mex.: O v ero id t; Neth.: Yomesan; s. AfrYomesan; Swed.; Yom esan; Thai.: CB-99; Leo-99-ị-, M ano- 
v é im ; S hon  M esan tr Sinchonl; Sinper-Tabs; T elm idn; Topida; 
U n id d e t; Utosamide; Yom esan; Turk.: Yom esan; UK:
Yomesan.

Muỉti-ingredient Preparcriions. Thai: A n so a - H eroansún; Taenia- 
d d e ;  Zenda.

Pharmacopoeỉal Preporations
BP 2014: N ldosam iđe Tablets.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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N i t r o s c a n a t e  (BAN, USAN, HNNI

CGẶ-23654; Nitroscanato; Nitroscanatum; Nitroskanaattí; 
Ntaoskanat; HmpocKaHaT. : , .

.4-(4-Nitrophenoxy)phenyl isothiocyanate, - 
C13H8Nj03S=2723' , ,  ,
CAS —  19881-18-6. .
ATC Vet —  QP52AX0Ị. •••
UNII —  P4IE5B6D6U.

NOTE. T h e  n a m e  T ro sca n  h as  b e e n  u se d  as a  tra d e  m a r k  fo r  
n iơ o s c a n a te .

ProỊịle
N itro sc a n a te  is a n  iso th io c y a n a te  a n th e lm in tic  u s e d  in  
v e te r in a r y  m e d i r in e  fo r th e  t r e a tm e n t  o f g a s tro in te s tín a l  
ro u n d w o r m  a n d  ta p e tv o rm  in íe c tio n s .

Nitroxinil (BAN, rlNNI
Nitroxinilo; Nitroxinilum; Nitroxynil; HmpoKCHHnn.
4-Hỵdroxy-3-iodo-5-niơobenzonitrile.
C7H3IN20 3=290.0
G45 —  1689-89-0 (nitroxinil); 27917-82-4 (nitroxinil eglumine). 
ATC Vet —  QP52AG08.
UNII —  9L0EXQ7125.

NOTE. T h e  n a m e  T ro d a x  h as  b e e n  u se d  as a  ư a d e  m a r k  fo r  
n iư o x in il .

Pharmacopoeias. I n  BPỊVitị. A lso  in  Fr. ío r  v e te r in a ry  u se  
o n ly .

B P (V et)  2 0 1 4 : (N itro x in il) . A  y e llo w  to  yellovvish  brovvn  
p o w d e r .  P ractícaU y  in so lu b le  in  vvater. s ligh tly  s o lu b le  ú t  
a lc o h o l; sp a rin g ly  s o lu b le  in  e th e n  it d isso lves in  S o lu tio n s  o f 
a lk a li h y d ro x id e s . P r o te a  fro m  lig h t.

Prọ/í/ẹ
N iơ o x ú iU  is a n  a n th e lm in tic  u s e d  in  v e te r in a ry  m e d id n e  fo r  
t h e  t r e a tm e n t  o f  ỉa sd o lia s is  a n d  so m e  g a s tro in te s tin a l  
r o u n d w o rm s  in  c a tt le  a n d  sh e ep .

Oxamniquine /BAN, USAN, riNN)

Oksamnichina; Oxamniquina; Oxamniquinum; UK-427Ĩ;
OKC3MHHXMH.' .
1,2,3,4-T etrahydro-2-isopropylaminomethyl-7-nitro-6-quino- 
lylmethanol. •••
C„H2,N A = 2 7 9 3  
CAS — 21738-42-1.
ATC —  P02BA02. .
ẠTCVet —  QPS2AA0Z
u m  —  0O977R722D. . . -

P h a rm a c o p o e ia s .  I n  Fr. a n d  Int.

Uses and Administration
O x a m n iq u in e  is  a n  a n th e lm in tic  u se d  in  t h e  ư e a tm e n t  o f 
sđ ú s to s o m ia s is  c a u se d  b y  Schừtosoma mansoni, b u t  n o t  b y  
o th e r  SMstosama sp p . I t  cau ses  w o rm s  to  sh ií t  í r o m  th e  
m e s e n te r ic  v e in s  to  th e  liv e r  w h e r e  th e  m a le  tv o rm s  a re  
re ta in e d ;  th e  íe m a le  w o n n s  r e tu m  to  th e  m e s e n te ry ,  b u t  
c a n  n o  lo n g e r  re le a se  eggs. R e s is ta n c e  m a y  o c cu r.

O x a n u ú q u in e  is  g iv en  o ra lly , p re le ra b ly  a í te r  fo o d . 
D o sag e  d e p e n d s  o n  th e  g eo g ra p h ic a l o rìg in  o f th e  in ỉe c tio n  
a n d  to ta l  d o ses  r a n g e  h o m  1 5 m g /k g  as a  sin g ỉe  d o se  to  
6 0  m g /k g  g iv e n  o v e r  2 to  3 days. A  sin g le  do se  o f  15 m g /k g  is 
r e c o m m e n d e d  in  W e s t  A írica, S o u th  A m erica , a n d  th e  
C a iib b e a n  Isla n d s ; in  Hast a n d  C e n tra l  A ỉrica a n d  th e  
A ia b ia n  p e n in s u la  th is  dose  s h o u ld  b e  in c re a se d  to  30  m g /k g  
in  2  d iv id e d  d o ses. A  to ta l dose  o f  6 0  m g /k g  g iv en  o v e r  2  to  3 
d a y s  is  re c o m m e n d e d  fo r  E gyp t a n d  S o u th e rn  A iric a  b u t  
s o m e  e x p e rts  r e c o m m e n d  a to ta l  d o se  o f  4 0  to  6 0  m g /k g  
g iv e n  o v e r  2 t o  3 d a y s  fo r  a ll A ỉr ic a n  c o u n tr ie s . A  s in g le  d o se  
s h o u ld  n o t  e x c e e d  2 0  m g /k g .

S c h is to s o n ù a s is .  O x a m n iq u in e  is  a n  a ite m a t iv e  to  p r a á -  
q u a n te l  ỉo r  t h e  ư e a tm e n t  of sch is to so m ias is  (p. 1 4 8 .1 )  d u e  
to  Sàústosơma mansoni, a lth o u g h  re s is ta n c e  h a s  o c c u rre d , 
p a r t ìc u la r ly  i n  S o u th  A m erica , 1 a n d  i t  is s o m e tv h a t less  
e S e c tiv e  t h a n  p r a á q u a n te l .2 A fter t h e  a p p ro p r ia te  t h e r a -  
p e u tic  d o se  o f  o x a m n iq u ũ ie ,  c u re  r a te s  o f  a t  le a s t  6 0 % . 
a n d  o í te n  m o re  t h a n  9 0 % , c a n  b e  e x p e c te d . Egg e x c re t io n  
i n  th o se  n o t  c u re d  w ill be  r e d u c e d  b y  o v e r  8 0 % , a n d  
u s u a lly  b y  o v e r  9 0 % , o n e  y e a r  a f te r  t r e a tm e n t . 3

1. WHO. The control oi sdùỉtosomiasis: second repon of the WHO expen  
commlttee. WHO Tech Kíp Ser 830 1993. Avaỉỉabíe at: http://libdoc.w ho. 
inưtn/W H O JTRS_830.pdf taccessed 16/07/08)

2. Fenarỉ ML, et a i  Efficacy of oxamniquine and prazỉquantel ỉn the 
treatm ent oỉ Schistosoma mansonỉ inỉection: a contxoilcd tTiaỉ. Bulỉ WH0 
2003; 81: 190-6.

3. VVHCb The oontroỉ of schisxosomiasỉr report of a WHO expert 
cotnmỉttee. WH0 Tech Rep Ser 728 1985. Avaỉỉable at: http://libdoc.w ho. 
int/trs/W HO^TRS.728.pdf (accessed 16/07/08)

Adverse Effeđs
O x a m n ỉq u in e  causes  s e v e re  p a in  a t  th e  in je c tio n  s ite  w h e n  
g iv en  in tra m u s c u la r ly  a n d  is n o  lo n g e r  g iv e n  b y  th is  ro u te .

I t is g e n e ra lly  w e ll to le ra te d  a f te r  o ra l doses, a l th o u g h  
d izz in ess w i th  o r  v v ith o u t drovvsiness oc c u rs  in  a t  lea s t  a  
th ir d  o f  p a tie n ts , b e g in n in g  u p  to  3 h o u rs  a í te r  a  d o se  a n d  
u s u a lly  I a s t in g  fo r  u p  to  6  h o u r s .  H e a d a c h e  a n d  
g a s tro in te s tin a l  e ííe c ts  s u c h  as n a u s e a ,  v o m itin g , a n d  
d ia r rh o e a  a re  a lso  co rrư n o n .

H y p e rse n sitìv ity  re a c tio n s  i n d u d in g  u r tic a r ia , p ru ri tic  
sk in  rash e s , a n d  íe v e r  m a y  o c cu r. L iv e r e n z y m e  v a lu e s  h a v e  
b e e n  ra ise d  tra n s ie n t ly  in  so m e  p a tié n ts .  E p ile p tư o rm  
c o n v u ls io n s  h a v e  b e e n  re p o r te d , e s p e d a l ly  in  p a tie n ts  w ith  
a  h is to ry  o f  c o n v u ls iv e  d iso rd ers . H a l lu d n a t io n s  a n d  
e x d te m e n t  h a v e  o c c u rre d  rare ly .

A  re d d is h  d isc o lo ra tio n  o f  u r in e ,  p ro b a b ly  d u e  to  a 
m e ta b o li te  o f  o x a m n iq u in e ,  h a s  b e e n  re p o r te d .

Effects o n  b o d y  temperature. A  re v ie w l in  1987  n o te d  
th a t  a l th o u g h  a m o d e s t  p o s t- ơ e a tm e n t  rise  in  t e m p e ra tu re  
h a d  b e e n  re p o r te d  occasio n a lly , íe v e r  w a s  n o t  a  c o m m o n  
a d v e rse  e f f e a  o f o x a m n iq u in e ,  e x c e p t in  E g y p t vvhere  it 
a p p e a re d  to  b e  ch a ra c te r is tic . T h e  c a u se  vvas u n k n o w n .  
In c re a sed  im m u n e  c o m p le x e s  a n d  e x c re tio n  o f a n tig e n s  
o c c u rre d  in  o n ly  h a lf  th e  cases, th e re  w a s  n o  e v id e n c e  
th a t  E g y p tia n  p a tie n ts  m e ta b o lise d  th e  d ru g  d ilíe re n t ly  to  
p ro d u c e  a p y ro g e n ic  m e ta b o li te , a n d  th e  e tte c t  h a d  n o t  
b e e n  se e n  in  o th e r  a re a s  w h e r e  a s im ila r  h ig h -d o se  reg i- 
m e n  w a s  u s e d . 1

1. Foster R. A review o( cltnical experience with oxim oiquine. Tran1 R Soc 
Tráp M td Hy$ 1987; 81:55-9 .

Effects o n  the n e rv o u s  S y stem . In  3 7  p a tie n ts  vvith Schisío- 
soma mansoni in íe c tio n  t re a te d  su cce ss íu lly  w i th  o x a m n i-  
q u in e , 1 d izz in ess  a n d  drovvsiness w e re  m o s t c o m m o n , b u t  
th e  m o s t s ig n iíic a n t a d v e rse  effec t w a s  th e  d e v e lo p m e n t  of 
EEG a b n o rm a lit ie s  in  6  o f  3 4  p a tie n ts  w h o s e  p r e ơ e a tm e n t  
EEG w a s  n o rm a l.  O f t h e  3 p a tie n ts  w ith  p re -e x is t in g  EEG  
a b n o rm a litie s , 1  su H ered  a to n ic - d o n ic  s e ìz u re  d u r in g  
th e ra p y  as  p re v io u s ly  r e p o r te d , 2 1 d id  n o t  s u ữ e r  se izu res , 
a n d  th e  th ir d  rec e iv ed  p h e n y to in  p ro p h y la x is  d u r ín g  
o x a m n iq u in e  th e ra p y . I t w a s  c o n s id e re d  p r u d e n t  to  g ive  
an tie p ile p tic s  b e ío re  s ta r tin g  o x a m n iq u in e  in  p a tie n ts  w i th  
a h is to ry  o f  se izu re  d iso rd e r. A íte r  c o m p le tio n  o f th ls  
s tu d y , a  p a tie n t  w ith  n o  h is to ry  oi s e iz u res  s u íỉe re d  a 
to n ic -d o n ic  se iz u re  2  h o u r s  a tte r  e a c h  o{ th e  se c o n d  a n d  
th ird  doses  o f  o x a m n iq u in e .

T h e  n a i n  n e u ro p s y c h ia tr ic  a d v e rse  e ííe c ts  s e e n  in  1 80  
B raz ilian  p a tỉe n ts  w ith  Schistosoma mansoni in íe c tio n  t re a te d  
w ith  sin g le  o ra l doses o f  o x a m n iq u in e  w e re : d ro w sin e ss  
(5 0 .6 % ), d izz iness (4 1 .1 % ), h e a d a c h e  (1 6 .1 % ), te m p o ra ry  
a m n e s ia  (2 .2 % ), b e h a v io u ra l  d istu rb a n c e s  (1 .7 % ), ch ills 
(1 .1 % ), a n d  se izu res  (1 .1 % ).*  A n  EEG  w a s  p e r ío rm e d  
b e ío re  a n d  a lte r  ữ e a tm e n t  in  2 0  p a tie n ts ;  th e r e  w e re  
a lte ra tio n s  i n  3 b u t  th e y  w e re  n o t  a s s o d a te d  w i th  
n e u ro p sy c h ia tr ic  ch a n g es .

1. Krajden s, et ai. Saíety and toxidty of oxanuùquine ỉn the ưeatm ent oí 
Schỉstosoma mansonỉ íníectỉons, w hh partícuỉar reíerence to electro- 
encephaỉographic abnonnaỉiũes. Am J  ĩrop Meà Hỵ$ 1983; 32: 1344-6.

2. Keystone JS. Seizur« and eỉectroencephalognph changcí associated 
wỉth oxamniquine therapy. Am J Tnp  Med Hyg 1978; 27: 360-2.

3. de Carvaỉho SA, et a i  N eurotoxỉddide do oxamnỉquiĐe no trataraento 
da iníeqáo hum ana pelo SchỉstosOTia mansonỉ. Rev ỉnst Med Trop Sao 
ĩauỉo  1985; 27: 132-42.

Precautions
O x a m n iq u in e  sh o u ld  b e  u s e d  w ith  c a u tio n  in  p a tie n ts  w ith  
ep ilep sy  o r  a  h is to ry  of c o n v u ls iv e  d iso rd e rs . P a tie n ts  sh o u ld  
b e  w a m e d  th a t  o x a m n iq u in e  c a n  c a u se  d izz in ess  o r  
d ro w sin e ss  a n d  ií a tíe c te d  th e y  s h o u ld  n o t  d r iv e  o r  o p e ra te  
m a c h in e ry .

Pharmacokinetics
O x a m n ỉq u in e  is rea d íly  ab so rb e d  a íte r  o ra l doses  a n d  p e a k  
p lasm a  c o n c e n tra tio n s  o c c u r  a í te r  1 to  3 h o u rs .  T h e  p lasm a  
half-U fe is 1 to  2 .5  h o u rs .

I t is e x te n s iv e ly  m etaboL ised  to  in a c tiv e  m e ta b o lite s , 
m a in ly  t h e  6 -c a rb o x y  d e riv a tiv e , w h ic h  a re  e x c re te d  in  th e  
u r in e .  A b o u t 7 0 %  of a  d o se  o f  o x a m n iq u in e  is e x ơ e te d  as 
th e  6 - c a rb o x y  m e ta b o li te  w i th in  1 2  h o u r s  o f a  d o se ; tra c e s  of 
th e  2 - c a rb o x y  m e ta b o li te  h a v e  a lso  b e e n  d e te a e d  in  th e  
u rin e .

Preparations
Proprietary Preparations (details are given in  V olum e B) 

Single-ingredient Preporations. Braz.: M ansil.

Oxantel Embonate (BANM, riNNMi
CP-14445-16; Embonato de oxantel; Oxantel, Erụbonate d', 
Oxantel, embonato de; Oxantel Pamoate (USAN); Oxanteli 
Embonas; ŨKcaHTena 3m6oh8t.

(£)-3-[2-(l,4,5,6-letrahydro-l-m ethylpynm idin-2-yl)vinyl] 
phenol 4,4'-methylenetáis(3-hydroxy-2-naphthoate). 
C,3H16N20,C23H160 6=6Q4.7
CÃS -  36531-26-7 (oxantel); 68813-55-8 (oxantel embonate); 
42408-84-4 (oxantel embonãte). . .
ATC —  P02CC02.
UNII —  UPY1D732T0.

ProỊỊIẹ
O x a n te l  is a n  a n a lo g u e  o f p y ra n te l  th a t  h a s  b e e n  u se d  a s  th e  
e m b o n a te  in  th e  t r e a tm e n t  o f  tric h u ria s is . I t  ís u se d  w ith  
p y r a n te l  e m b o n a te  fo r  v a rio u s  in te s t in a l  n e m a to d e  in fec -  
tio n s .

Preparations
Propriotary Preparations (details are given in  V olum e B)

M ubi-ingredient Preporotions. Itidort.: Q u a n tre lt;  Phũipp.:
Q u an ư e l; Venez.: Dualid; Q uantrel.

Oxfendazole IBAN, USAN, rlNNI 
Oksíendatsoli; Oxfendazol; Oxfendazolum; RS-8858; Ọkc- 
<|)eHfla30n.
Methyl 5-phenylsulphinyl-l H-benzimidazol-2-ylcarbamate.
C,5Ht3NÁS=315.3
C4S —  53716-50-0.
ATC Vet —  QP52AC02.
UNll —  OMP2HỈ7F9E

NOTE. T h e  n a m e s  B ovex , E n d o w o rm , a n d  P a ra le n d  h a v e  
b e e n  u se d  as ư a d e  m ark s  fo r  o x fe n d a z o le . 

P h a rm a c o p o e ia s .  In  Eur. (see  p. vii) a n d  us fo r  v e te r in a ry  
u se  o n ly .

P h . E u r .  8 : (O x íen d a z o le  fo r  V e te rú ia ry  U se; O x fe n d a z o le  
B P (V et) 2 0 1 4 ). A  vvhite o r  a lm o s t vvhite  p o w d e r .  I t  sh o w s  
p o ly m o rp h ism . P ractica lly  in so lu b le  in  w a te r;  s lig h tly  
s o lu b le  i n  a lc o h o l a n d  in  d ic h lo ro m e th a n e . P ro te c t  í ro m  
lig h t.

U S P  3 6 : (O x fe n d az o le ). A  w h i te  o r  a lm o s t  w h i te  p o w d e r . 
P ra c tìca lly  in so lu b le  in  vvater; sligh tly  s o lu b le  ứ i a lc o h o l a n d  
in  d ic h lo ro m e th a n e . P r o te a  fro m  lig h t.

Pro/i7ẹ
O x fe n d a z o le  is a  b e n z im id a z o le  c a rb a m a te  a n th e lm in tic  
s t r u a u r a l ly  re la te d  to  m e b e n d a z o le  (p . 1 5 8 .3 ). I t  is u se d  in  
v e te r in a ry  m e d ic in e  fo r  t h e  ơ e a tm e n t  o f  n e m a to đ e  a n d  
ta p e w o rm  in íe c tio n s .

Oxibendaxole (BAN, USAN, riNNỊ

Oxibendazol; Oxibendazolum; SKF'30310; OKCn6eHfla3on. 
Methyl 5-propoxy-lH-benzimidazol-2-ylcarbamate. 
C ,2H ,5N 30 3 = 2 4 9 .3  
CAS —  20559-55-1.
ATCVet —  QP52AC07. 
u m  —  022N12KI0X. :

NOTE. T h e  n a m e  A n th e lc id e  h a s  b e e n  u s e d  as a  ơ a d e  m a rk  
ío r  o x ib e n d a z o le .

Proĩile
O x ib e n d a zo le  is a  b e n z im id a z o le  c a rb a m a te  a n th e lm in tic  
s tr u r tu r a lly  r e la te d  to  m e b e n d a z o le  (p. 1 5 8 .3 ). I t  is u se d  in  
v e te r ìn a r y  m e d id n e  fo r  t h e  ữ e a tm e n t  o f  n e m a to d e  
in íe c tio n s .

Oxydoxanide (BAN, riNNi 

ICI-46683; Oxiclozanida; Oxyclozanidum; OKCHM03aHnfl. 
33',5,5',6-Pentachloro-2'-hýdroxysalìcylaniììde. 
C,3H6a 5NO3=401.4 
CAS —  2277-92-1.
ATC Vet —  QP52AC06. 
um  —  1Q59G4876X.

NOTE. T h e  n a m e  Z an il h a s  b e e n  u se d  a s  a  t r a d e  m a rk  for 
o x y d o z a n id e .

Pharmocopoeias. In BP(Vet).
B P (V et) 2 0 1 4 : (O x y c lo z a n id e) . A  p a le  c re a m  o r  c re a m - 
c o lo u re d  p o w d e r . V ery  s lig h tly  so lu b le  in  w a te n  so lu b le  in  
a lc o h o ỉ; f re e ly  so lu b le  in  a c e to n e ; s lig h tly  so lu b le  in  
c h lo ro to rm .

Proĩile
O x y d o z a n id e  is a n  a n th e lm in tic  u s e d  in  v e te r in a ry  
m e d id n e  fo r  th e  c o n tro l  o f  ía sd o lia s is  ỉ n  c a tt le  a n d  sh e ep .

All cross-reíerences reter to entries in Volume A

http://libdoc.who
http://libdoc.who
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Piperaxine
P iperatsiin i; P ip e ra á n ; P ip e raán a ; .P ìp e ra án a s ; p ip é ra á n é ;

- P ip e ra á a u m ; Piperazyna; r in n e p a 3HH.
Q H ioN2=86.14
CAS — ĩ 10-85-0. '
ATC —  P02CB01.
ATC Vet —  QP52AH01.
UNII —  1RTM4PAL0V. •

P h a r m a c o p o e ia s .  I n  us.
U S P  3 6 : (P ip e ra r in e ) .  W h ite  to  o f f-w h ite  lu m p s  o r  í lak es  
h a v ứ ig  a n  a m m o n ia c a l  o d o u r .  S o lu b le  in  w a te r  a n d  in  
a lc o h o l;  in so lu b le  i n  e th e r .  S to re  in  a ir t íg h t  co n ta in e rs . 
P ro te c t  f ro m  lig h t.

Piperaxine Adipote
P ipera tsiin iad ipaatti; P iperaz. Adip.; P ip e ra ã n a , a d ip a to  de; 
P ip e ra á n a d ip a t;  P ip e ra á n -a d ip á t; P ipérazine, ad ip ạ te  d e ; 
P ip e ra ã n i ad ĩpạs; P ip e ra á n o  ạd ip a tás; P ip e ra ã n u m  A đipi- 

.cu rịi; rinnepaaM H a A flnnaĩ. : :
QH ioN a,CsH ,A = 2 3 2 .3  
CÀS—  142-88-1. ■ .1
ATC —  P02CB01. . ; :
UNII — V7P5P122L8. .

P h a r m a c o p o e ia s .  I n  Eur. (see  p . v it) , Int., Jpn, a n d  Viet.
I n  us f o r  v e te r in a r y  u se  o n ly .

P h .  E u r .  8 : (P ip e r a n n e  A d ip a te ) . A  w h i te  o r  a lm o st w h ite ,  
c ry s ta ll in e  povvder. S o ỉu b le  in  w a te r;  p ra c tic a lly  in so lu b le  in  
a lc o h o l.

U S P  3 6 : (P ip e ra z in e  A d ip a te ) . A  w h i te  c ry sta llin e  p o w d e r. 
S o lu b le  in  w a te n  p ra c tic a lly  in so lu b le  in  a lc o h o l.

Piperaxìne Citrate
H y d ro u s T r ip ìp e ra z ỉn e  .Dicitrate; P iperatsiinisitraatti; P iper- 

Lazinà)"'cỊtrato  d e ; P ip e ra ã n đ tra t;  P iperazin-citrát; P ipe raãn - 
d t r á t  h ỷdrât; P ipé raz ine , c itra te ' d e ;  P ip e raán i Citras; 
P ip e ra á n i Citras Hýdricus; P ip e ra ã n o  citratas; ĩln n e p a 3HHa 

.ựMTpaT.
(C4H ioN2)3^C6H80 7 A H 2 0 = 6 4 1 7  (an h y d ro u s substance)
G4S —  144-29-6 (anhydrous piperazine citrate); 41372-10-5 

' (pípérợạnệ cìtratè hydrate).
ATC —  P02CB01. 
um  —  63KP7FXF2I.

P h a r m a c o p o e ia s .  I n  Chín.. Eur. (see  p .  v ii) , Int., us, a n d  Viet. 
P h .  E u r .  8 : ( P ip e r a ã n e  C itra te ) . A  vvhite  o r  a lm o s t w h ite  
g r a n u la r  p o w d e r . I t  c o n ta in s  a  v a ria b le  a m o u n t  of w a te r .  
F re e ly  s o lu b le  in  vvater; p ra c tic a lly  in so lu b le  in  alcohoỉ. 

U S P  3 6 : { P ip e ra à n e  C itra te ) . A  w h i te ,  c ry sta llin e  povvder 
h a v in g  n o t  m o re  t h a n  a  s lig h t o d o u r .  S o lu b le  in  w a te n  
in s o lu b le  in  a lc o h o l a n d  in  e th e r .  p H  o ỉ  a  1 0 %  so lu tio n  in  
v v a te r is  a b o u t  5.

S la b ỉl ily . A  d e c re a se  in  th e  c o n te n t  o f  p ip e ra rin e  [as c it-  
r a te j  i n  s y m p s  o n  s to ra g e  w a s  a tt r ib u te d  to  in te ra c tio n  
w i th  t ru c to s e  a n d  g lu co se  ío r tn e d  b y  hyd ro ly sis  o f suc - 
r o s e . 1 A  sy ru p  p r e p a re d  vvith  so rb ito l lo s t n o  p p te n c y  
w h e n  s to r e d  a t  2 5  d ẽ g re e s  fo r  14 m o n th s .

I. Nielsen A, Rrim er p. The stabỉlỉty oỉ piperaãne in syrup. Anh Pharm 
Chem (Sá) 1975; 3; 73-8.

Piperazine Dihydrochloride
nnnepa3H H a /ỊiariaApoxndpMq. ... , '  :
C ^ o N ^ H C U t ^ C M 591 (an h y d ro u s  su b s tan ce)
CÀS —  142-64-3. '
ATC —  P02CB01. 
um  —  17VU4Z4W88.

P h a r m a c o p o e ia s .

In  us fo r  v e te r in a ry  u s e  o n ly .

Ụ S P  3 6 : ( P ip e r a ã n e  D ih y d ro c h lo r id e ) . A  w h i te  a y s ta l l in e  
p o w d e r .  S o lu b le  in  w a te r .  A  5 %  s o lu t io n  in  v v a te rh a s  a  pH  
o f  3 .0  to  3 .4 .

Piperaxine Hydrate
piỊ» raC iịn |yd ráa tt^  Pipèraán Heksáhidrat; Piperazin hex- 

'.‘ạ.ỊnỵBrát;'r PỈperazin-Hexâhydrat; Pìpẻràzinahexahidrato; 
■ỉliperaànas hidratás; Pipẹràiãne Hẹxabydratẹ; 'PiRérạzjne, 
hydrate. Ị de; -Pipẹraz(n-hidrẩt;: Pipérazinhydrab - Pipẹraiini 
Hydras; Piperazìnjum HexahydrỊcurn; Piperazjnúm)tydricum; 
Pjpefazyna uvvodmona; nnnepa3MHa rMflpaT.v-.,íf’i i r  
Piperazine hexahydrate:
Q H tũNj,'6H20 = Ì 9 4 .2  .. ; í

<CAS— 14Ỉ63-2 "  - ' n -'  1
ẠTC —  P02CB0Ỉ -
-UNII —  P3M07B8U64 ' '

p h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii) a n d  Viet. ■

P h . E u r . 8 : ( P ip e r a á n e  H y d ra te ) . C o lo u rless  d e liq u e sc e n t 
crysta ls. M .p . a b o u t  4 3  d e g re e s . F re e ly  so lu b le  i n  w a te r  a n d  
in  a lc o h o l. A  5 %  s o lu t io n  in  vvater h a s  a  p H  o f  10.5 to  12.0. 
S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t f ro m  lig h t.

Piperaxine Phosphate
Plperazína, fosfato de; Plperazini Phosphas; nnnepa3MHa^ 
(Docệar.
C4H,0N2.H3POt H2O=2011
CAS —  14538-56-8 (anhydrous piperazine phosphate•); 18534- 
18-4 (pipercãne phosphate monohydrate).
ATC —  P02CB0Ỉ. ■
UNII —  8T1F7T48FP. V

P h a rm a c o p o e ia s .  I n  Br„ Chín., Jpn, a n d  VieL 
I n  us ỉor v e te r in a r y  u se  o n ly .

B P  2 0 1 4 : (P ip e ra z in e  P h o s p h a te ) .  A  w h i te  o d o u r le s s  o r  
a lin o s t  o d o u r le s s  c ry s ta ll in e  p o w d e r .  S p a rín g ly  so lu b le  in  
vvater; p ra c tỉc a lly  in so lu b ỉe  in  a lc o h o l. A  1%  s o lu tio n  in  
w a te r  h a s  a  p H  õ f 6 .0  to  6 .5 .

U S P  3 6 : (P ip e r a ã n e  P h o s p h a te ) .  A  w h i te  c ry s ta llin e  
p o w d e r . S p a rin g ly  s o lu b le  in  w a te n  p rac tic a lly  in so lu b le  in  
a lc o h o l. A  1 %  s o lu t io n  in  w a te r  h a s  a  pH  o f 6 .0  to  6 .5 . S to re  
in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
F ip e ra z in e  is a n  a n th e lm ỉn tic  e S e c tiv e  a g a in s t t h e  in te s tin a l  
n e m a to d e s  Ascaris lumbricoides ( ro u n d v v o n n ) a n d  Enterobius 
vermicularừ (p in v v o rm , th re a d v v o rm ), a l th o u g h  o th e r  
a n th e lm in tic s  a re  u s u a lly  p re íe r re d  (see th e  d iscu ssio n s o n  
th e  t r e a tm e n t  o f asca rias is  a n d  e n te ro b ia s is  o n  p . 143 .3  a n d  
p . 1 4 5 .3 ). I n  ro u n d v v o rm s  p ip e r a ã n e  p ro d u c e s  a  n e u ro -  
m u sc u la r  b lo c k  le a d in g  to  a  ỉ la c d d  m u s d e  p a ra ly sis  in  
su sc e p tíb le  w o rm s, w h ic h  a re  t h e n  easily  d is lo d g e d  b y  th e  
m o v e m e n t  o f  th e  g u t  a n d  expeU ed  in  th e  íae c e s .

P ip e ra z in e  ũ  u s u a lly  g iv e n  as  t h e  d t r a t e  o r  p h o s p h a te ,  
b u t  th e  a d ip a te  m a y  a lso  b e  u se d . T h e  d ih y d ro c h lo rid e  is 
u s e d  in  v e te r in a r y  p rac tic e . T h e  do sag e  o f  t h e  sa lts  o f 
p ip e ra z in e  is u s u a lly  e x p re s se d  in  te rm s  o{ p ip e ra z in e  
h y d ra te ;  1 0 0  m g  o f  p i p e r a d n e  h y d r a te  ỉs e q u iv a le n t  to  a b o u t  
4 4 .4 m g o f p lp e r a z in e ,  1 2 0 m g o f  p ip e r a á n e a d ip a te ,  125 m g  
o ỉ  p ip e r a d n e  d t t a t e  ( l l O m g  o f  a n h y d ro u s  p ip e r a ã n e  
d t r a te ) ,  a n d  to  1 0 4 m g  o f  p ip e ra z in e  p h o s p h a te .

F o r  t h e  ư e a tm e n t  o f  a s c a r ía s i s ,  a  sing le  d o se , re p e a te d  
o n c e  a h e r  14  d a y s , h a s  b e e n  u se d . In  a d u lts  a n d  đ ũ ld r e n  
o v e r  12 y e a rs  oíag e , a  d o se  e q u iv a le n t  to  4 .5 g  oỉp ip e r a ã n e  
h y d ra te  is g iv e n  o ra lly .

F o r  e n t e r o b la s i s ,  p ip e r a n n e  h a s  b e e n  g iv e n  fo r  7  days. 
A  s e c o n d  c o u is e  a f te r  a  7 -d a y  in te rv a i  m a y  b e  re q u ire d . 
A d u lts  a n d  c h ild re n  o v e r  12 y e a rs  o f a g e  a re  g iv e n  th e  
e q u iv a le n t  o f  2 .2 5  g  o f  th e  h y d ra te  o n c e  da ily .

F o r  d e ta ils  o f d o se s  in  c h ild re n , see  p . 164 .3 .
P ip e r a â n e  is a lso  u s e d  as  a  p re p a ra tio n  w ith  s e n n a  in  a 

ã n g le  d o se  o f  4 g  o f  t h e  p h o s p h a te  fo r  a d u lts  a n d  c h ild re n  
o v e r  6  y e a rs  o f  age , r e p e a te d  a f te r  14  days fo r  e n te ro b ia s is , 
o r  r e p e a te d  m o n th ly  ư  n e c e s sa ry  fo r  u p  to  3 m o n th s  to  tre a t  
a n d  p r e v e n t  asca rias is.

A d m in is tr a t io n  in  c H ild ren . P ip e ra d n e  m a y  b e  g iv e n  o ra lly  
to  c h ild re n  fo r  th e  t r e a tm e n t  oỉ in te s ó n a l  n e m a to d e  iníec- 
tio n s , s u c h  as  asca rias is  ( ro u n d w o rm ) a n d  e n te ro b ia s is  
(p in w o rm  a n d  th re a d v v o rm ), a l th o u g h  o th e r  a n th e lm in tic s  
a re  u s u a lly  p re fe r re d .

F o r th e  t r e a tm e n t  o í  a s c a r ia s ì s ,  a  sing le d o se  e q u iv a le n t 
to  th e  fo llo w in g  a m o u n t  o f p ip e ra z in e  h y d r a te  is g iv en , 
re p e a te d  o n c e  a í te r  14  days:
•  9 to  12 y e a rs  o f  a g e : 3 .7 5  g
•  6  to  8  y ẽ a rs  of age: 3 g
•  4  to  5 y e a rs  o f age : 2 .2 5  g ? I to  3 ỹ e a rs  o f  age : 1.5 g
• u n d e r  1 y.ear o f  ag e  (o n  m ed ic a l ad v ice  o n ly ): 1 2 0 m g /k g  

h a s  b e e n  su g g e ste d
F o r  e n te r o b la s i s ,  p ip e ra z in e  h a s  b e e n  g iv e n  fo r 7  day s in  
d o ses  e q u iv a le n t  to  t h e  ío llovving a m o u n t  o f  p ip e r a ã n e  
h y d ra te :
•  7  to  12  y e a rs  o f  a g e : 1.5 g d a ily
•  4  to  6  y e a rs  o f a g e : 1 .1 2 5 g  d a ily
•  1 to  3 y e a rs  o f a g e : 7 5 0  m g  d a ily
•  u n d e r  1 y e a r  o f  a g e  (o n  m e d ic a l  ad v ic e  o n ly );  4 5  to  

7 5  m g /k g  d a ily  h a s  b e e n  ỉu g g e s te d
A  s e c o n d  c o u rs e  o f  ơ e a tm e n t  a í te r  a  7 -d a y  in te rv a l  m a y  b e  
re q u ire d .

Adverse Eỉỉects
S e rio u s  a d v e rs e  e ữ e c ts  a re  r a r e  w ith  p ip e ra z in e  a n d  
g e n e ra l ly  in d ic a te  o v e rd o sa g e  o r  im p a ire d  e x c re tio n . 
N a u se a , v o m itin g , d ia r rh o e a ,  a b d o m in a l p a in ,  h e a d a c h e , 
ra sh e s , a n d  u r t ic a r ia  o c c as io n a lly  o c c u r. S e v e re  r ie u ro to x i-  
d t y  a n d  E E G  a b n o rm a li t ie s  h a v e  b e e n  re p o r te d  w ith  
s y m p to m s  i n d u d in g  so m n o le n c e ,  d izz iness, n y s ta g m u s , 
m u s c u la r  in c o o r d in a t io n  ( 'w o rm  w o b b le ')  a n d  w e a k n e ss .

a ta x ia , p a ra e s th e s ia , m y o d o n ic  co n tra c tio n s , c h o re ư o rm  
m o v em e n ts , t te m o r ,  c o n v u ls io n s , a n d  loss o f re ílex es .

Transient visual disturbances suchas blurred Vision have 
occuưed occasionally and there were reports of cataraa 
íormatìon after tteatment with piperadne although they do 
not appear to have been substantíated.

H y p e rse n s itiv ity  r e a c t io n s  su c h  as  b ro n c h o s p a s m , 
S t e v e n s - J o h n s o n  s y n d r o m e ,  a n d  a n g io e d e m a  h a v e  
o c c u rre d  in  some in d iv id u a lỉ .

P ip e ra á n e  h a s  b e e n  t a k e n  off th e  m a rk e t i n  so m e  
H u ro p ean  c o u n tr ie s  b e c a u s e  o f g e n e ra l c o n c e m  a b o u t  its  
s a íe ty . 1 A  s tu d y  c a n ie d  o u t  in  S tv ed en  o n  2 h e a ỉth y  su b je c ts  
h a d  in d ỉca ted  th a t  m o n o n it ro s a t io n  o ỉ  p ip e ra x in e  c a n  ọ c c u r  
in  th e  s to m a c h  to  p r o d u c e  th e  p o te n d a l  c a rd n o g e n  N- 
m o n o n itro so p ip e ra z in e ; t h e  m o re  p o te n t  W ,W -dm itrosopỉ- 
p e ra z in e  w as n o t  í o u n d .2 H ovvever, th e  d isease  r isk  to  m a n  
ừ o m  su  ch  N -n itro so  c o m p o u n d s  h as  b e e n  q u e s tio n e d 1 a n d  
c e rta in ly  rep o r ts  o ỉ  tu m o u r s  a s so d a te d  w ith  th e  u s e  o í  
p ip e r a á n e  h a v e  n o t  b e e n  tra c e d . Also, i n  th e  U K  th e  C SM  
c o n d u d e d  th a t  th e  in d d e n c e  o f  se rio u s  .ad v e rse  eH ects 
a s so d a te d  w i th  p i p e r a ã n e  w a s  lo w  a n d  th a t ,  w i th  
a p p ro p ria te  p a c k  v v a m in g s , p ip e ra z ỉn e  p r p d u c ts  c o u ld  
re m a in  as m e d id n e s  a v a ila b le  to  t h e  p u b lic  th ro u g h  
p h a rm a d e s . 1

1. Anonymoua. Data sheet changes for piperaãnc in pregnancy. Pharm J  
1988; 340: 367.

2. Beỉỉander BTD, et ai. Nỉtrosatíoo oỉ piperaxine ỉn the stotnach. Lancet
1981; U: 372. "

3. Tannenbaum SR. N-nitroso compounđs: a perspectíve o ti hum an 
exposure. Lanaa 1983; iỉ 629-32.

Abuse. D erivatives  o f  p ip e ra z in e  h a v e  b e e n  d e v e lo p e d  a n d  
a b u se d  as 'd e s ig n e r  d ru g s '— see  B e n z y lp ip e raz in e
(p . 2318.1).

E ffe d s  on th e  blood. A  4  -y e a r -o ld  A irican  b o y  w i th  G6 PD 
d e S d e n c y  d e v e lo p e d  h a e m o ly tic  a n a e m ia ;  n o  c a u se  ỉo r  
th e  h aem o ly sis  w a s  ío u n d  e x c e p t th a t  2  d a y s  p re v io u s ly  
h e  h a d  ta k e n  Prípstn (p ip e raz in e  a n d  s e h n a ) . 1 S e v e re  
th ro m b o c y to p e n ia  w i th  'e p is tax ỉs  a n d  h á e m o p ty s is , w h ic h  
d e v e lo p e d  in  a  6 I -y e a r -o I d  m a n  a fte r  p ip e ra z in e  se lí-m e d i-  
ca tìo n , w as p ro b a b ly  t h e  r e s u lt  of se n sitisa tio n  to  p ip e r-  
a á n e  15 yea rs  e a rl ie r .2

1. Buchanan N. et ai. G-6*PD deSdency and piperazine. BMJ 1971; 2:110 .
2. Cork MJ, t í  ai. Pruritus a n l  piperazme, and throrabocytopenia. BMJ 

1990; 301: 1398.

Effects on th e  liver. A  re a c t io n  rese m b lin g  v ũ a ỉ  h e p a ti tís  
o c c u rre d  o n  2  o c c as io n s  i n  a  2 5 -y e a r-o ld  vvom an  a i te r  u se  
o f  p ip eraz in e ; i t  a p p e a r e d  to  b e  a  h y p e rse n s it iv ity  rea c -  
t io n . 1

ỉ . Haralyn AN, t í  ai. P ipcrarỉne hepaddỉ. Gastroenuroiogy 1976; 70:1144-7.

^  H ý p ersen sitiv ity . A  p a t ie n t  h a d  a  s e ru m -s ic k n ess -lik e  ill- 
n e ss  a s so d a te d  w i th  p ip e ra x in e , 1 vvhich w as ío llovved b y  a 
d e la y e d  h y p e rse n s it iv ity  vascu litis . O c c u p a tio n a l a s th m a  
re la te d  to  e x p o s u re  t o  p ip e ra z in e  d t r a t e  h a s  a lso  b e e n  
r e p o r te d .2

S ee also  E ữ e c ts  o n  t h e  B lood , above, a n d  E íỉec ts  o n  th e  
I iv e r ,  above.

1. Baỉzan M. C acdoaoỉo JM . Hypersensirivrity vasculltis assodated wỉth 
piperarine therapy. B rJ  Dermatol 1994; 131: 133-4.

2. Quirce s, tí ai. Occupatlonaỉ asthrna due to piperaáne tìtrate. J ĩnvcstig 
Allergol ơ in  ĩmmunol 2006; 16: ỉ 38-9.

Precautions
P ip e ra ã n e  is c o n tra - in d ic a te d  in  p a tie n ts  w i th  e p ilep sy  o r  
s e v ere  ren a l im p a irm e n t  a n d  sh o u ld  b e  g iv en  w ith  ca re  to  
p a tie n ts  w ith  n e u ro lo g lc a l  d ism rb an c e s  o r  m ild  to  m o d e ra te  
re n a l  im p a irm e n t. I t  s h o u ld  a lso  b e  a v o id e d  o r  g iv e n  w ith  
e x tre m e  c a u tio n  in  p a t ie n ts  w ith  h e p a tic  im p a irm e n t.

B re a s t  fe e d in g . T h e  U K  lic e n sed  p r o d u c t in ío rm a t io n  fo r 
Pripsen (p ip e raz in e  a n d  s e n n a )  States th a t  p ip e ra z ừ ie  is d is- 
t r ib u te d  in to  b re a s t  m ilk .  M o th e rs  s h o u ld  b e  a d v ise d  to  
ta k e  a  dose a f te r  b r e a s t  ỉe e d in g  th e n  n o t  to  b re a s t  íe e d  ỉo r  
8  h o u rs  d u r ín g  w h ic h  p e r io d  m ilk  s h o u ld  b e  e x p re s se d  
a n d  d iscarded  a t  th e  r e g u la r  tee d in g  tim es.

Pregnancy. I t  h a s  b e e n  r e p o r te d  th a t  p ip e ra z in e  is te ra to -  
g e n ỉc  in  rabbits a n d  t h a t ' t h e r e  h a v e  b e e n  iso la te d  re p o r ts  
o f íe ta l m a lỉo rm a tio n s  a f te r  d in ic a l  u se , th o u g h  n o  c ã u sa l  
re la tio n sh ip  h a s  b e e n  e s ta b lish e d . T w o  iiứ a n ts  w i th  m a l-  
ío rm a tìo n s  h a v e  b e e n  d e sc r ib e d  b r ie ũ y :1 o n e  h a d  b ila te ra l  
h a re  lip , d e f t  p a la te , a n d  a n o p h th a lm ia ;  th e  o th e r  h a d  a n  
a b n o rm a lity  o f o n e  fo o t. B o th  m o th e is  h a d  ta k e n  Prỉpsen 
(p ip e raz in e  a n d  s e n n a ) . 'U K  U censed  p r o d u c t in ío rm a t io n  
fo r Pripsen ad v ise s  a g a in s t  u se  in  p re g h a n c y , e s p e d a i ly  
d u r in g  th e  firs t tr im e s te r ,  u n le s s  ỉm m e d ia te  t r e a tm e n t  
vvith p ip e ra z in e  is e s se n t ia l .  H o w ev er, th e  U K  National Ter- 
atology InỊormation Strvice n o te s  th a t  l im ite đ  a v a ỉla b le  d a ta  
o n  th e  use  o f  p ip e ra z in e  (w ith  o r  vv ithou t s e n n a )  ỉn  
p re g n a n c y  d o e s  n ọ t  s h o w  a n  in c re a se d  i is k  o f m aU o rm a - 
tío n s  o r  o th e r  a d v e rs e  p re g n a n c y  o u tc o m e s  a n d  re c o m -

The Symbol f denotes a preparation no  longer actively marketed
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m e n d s  th a t  ư e a ư n e n t  s h o u ld  n o t  b e  v v ith h e ld  i í  c lin ica lly  
in d ic a te d .2

1. Leach FN. Management oĩ threadw onn ỉnỉestation đuring prcgnancy. 
Arck Dà ơ à ỉd  1990; 63: 399-400.

2. National Teratology Inỉormatỉon Service. Use o ỉ pỉperatine in  pregnancy 
(Ểssued Ju ly  2011). Avatiable at: http://www.toxbase.org/upIoad/ 
Pregnancy% 20pđís/PỉperaziĐe% 2020n.pdỉ (accessed 11/08/11)

Interactions
T h e  a n th e lm in tic  e ữ e c ts  o f  p ip e r a ã n e  a n d  p y r a n te l  m a y  b e  
a n ta g o n is e d  w h e n  th e  tw o  c o m p o u n d s  a re  u s e d  to g e th e r . 
T h e  p o ssib ility  t h a t  p ip e r a ã n e  m a y  e n h a n c e  th e  a d v e rse  
e ỉỉe c ts  o f  p h e n o th ia z in e s  su  ch  a s  c h lo r p r o m a d n e  is 
đ iscu ssed  o n  p .  1053 .2 .

Pharmơcokinetìcs
P ip e ra ã n e  is  r e a d ily  a b so rb e d  h o m  th e  g a s tro in te s tin a l  tra c t 
a n d  is  e x c re te d  in  t h e  u r in e  v v ith in  2 4  h o u rs ,  p a rt ly  as 
m eta b o li te s . T h e  ra te  a t  w h ic h  d iH e re n t in d iv id u a ls  e x c re te  
p ip e ra z in e  h a s  b e e n  re p o r te d  to  v a ry  w id e ly . I t  is d is tr ib u te d  
in to  b re a s t  m ilk .

Preparatìons
Proprietory Preporotìom (details are g iven  in  V olum e B)

Sngie-ìngredient Preporotions. Canad.: Form ule C34; Fr.: Ver- 
miTuge; Gr.: O xyuran; India: A v iá n e ; Indon.: Com bicitrine; 
Píperacyl; ItaL: C itrop iperaána; Mcx.: L u -P erađna; Overpon; 
P tperaól; Pipergress; P iránol; V erfidf; Vermin; Port.: Pipermel; 
Pipertox; S.Afr.: Padax; P ip ra len t; P iprine; SB Tox W oim f; 
Singapore. M ei-M ei W orm ; Spain: M im edran+; V enni; Thai.-. 
B om pan s in p erm in e ; V en n ex t; Turk.: A separt; A skaripan Hel- 
m id d e ; H elm ipar; oksiaskaril; Siropar; Vcnez.-. C iperina; Pipera- 
to; Piperazil; Ptperdin: P ip e m n ;  Verpirol.

Muhi-ingredíent Preporations. P o r t:  B iu reo lt; VK: Pripsen-Ị-. 

Phormocopoeml Prepornhons
B P 2014: C hew able P ip e ra ã n e  P hosphate  Tablets; Piperazứie 
C itrate Elixứ; P iperazm e P hosphate  Tablets;
U SP 36: P ip e ia ã n e  C itrate Synjp; P ip e ra á n e  C itrate Tabletặ^

Pomegranate Bark
Casca da Romeira; Corteccia del Melograno; Corteza de 
Granador Ecorce de Grenadier; Granado; Granati Cortex; 
Granatrinde; Pomegranate;'Pomegranate Root Bark; Kopa 
rpaHaTOBoro/Ịepeãa. ; .
UNII— 02ZTS50U5E (Punĩcágranatuml; D9B634V4GP (Punica 
granatum flower); 56687DĨZ4D (Punica granatum íruitì; 
RS999V57DU (Punica granatum fru it rind); 99S671U9KB 
(Punica granatum juice); 09486I5JX1 (Punica granatum leat); 
CLV24I3T1D (Punica granatum raot barkì; 7294Z34NS7 
(Punicagranatum seed). •• i ■■

Profìlẹ
P o m e g ra n a te  b a rk ,  th e  d r ie d  b a rk  o f  t h e  s te m  a n d  ro o t o f 
Punicagranatum (P u n ic a c e ae )  c o n ta in in g  a b o u t  0 .4  to  0 .9 %  
o ỉ  a lka lo ids , h a s  b e e n  u se d  fo r  t h e  e x p u ls io n  o f tapevvorm s.

Preparations
Proprietory Preporolioni (details are g iven  in Volum e B)

Sĩngle-ingredient PreporoHom. Fr.: H exaporine.

Mubi ingradionl Picparalions. chữe. Cellenergy; Fr.: A cyprost' ItáL: Pausanỉl; Rubis; Switz.: Padm a Digestin; USA: Inu n u n i- 
care.

Homoeopathk Preporotions. Fr.\ Poconeol n o  34.

Praxiquantel (BAN, USAN, ÌÌNNI 

ẼMBÀỲ-8440; 'Prătsỉkvănteìi; Praãcuantel; Praãkvantel; Pra- 
;zikvanteíjs; Prazĩquantelum; Prazykwantel; ripa3MK8aHTen.
2-CycfohexylcarbonyM^J,6,7,l 1 b-hexahydropyrazino[2,1- 
ữ]isoquinolirt-4-óne.
Ci 9H * N Ã = 3 U 4  ■ .
CAS—55268-74-1 
ATC —  PÓ2BA0Ỉ •
ATC Vet —  QP52AA01. ■
UNỈI —  649ÓC9U457.

P h a rm o c o p o e ia s .  I n  Chín., Ẽur. (see  p .  v ii), /Mí., a n d  us. 
P h i  E u r .  8 : (P ra r iq u a n te l) .  W h ite  o r  a lm o s t  w h i te  c ry s ta llin e  
p o w d e r .  I t  e x h íb its  p o ly m o rp h ism . V e ry  s lig h tly  so lu b le  in  
tv a te r;  ừ e e ly  s o lu b le  in  a lc o h o l a n d  in  d ic h lo ro m e th a n e . 
P ro te c t  f ro m  lig h t.

U S P  36 : (P ra z ỉq u an te ]) . A  w h i te  o r  p rac tic a lly  vvhite 
c ry s ta llin e  p o w d e n  o d o u rle ss  o r  w i th  a  ía in t  c h a ra r te r is t ic  
o d o u r .  V ery  s lig h tly  so lu b le  i n  w a te r ;  íre e ly  so lu b le  in  
a lc o h o l a n d  in  c h lo ro ío n n . P ro te c t  h o m  lig h t.

Uses and Admínistraỉion
P r a á q u a n te l  is  a n  a n th e lm in t ic  w i th  a  b r o a d  s p e c tru m  of 
a c tiv ity  a g a in s t tre m a to d e s  (h u k e s )  i n d u d in g  all s p e d e s  o f 
Schistosoma p a th o g e n ic  to  m a n ,  a n d  a g a in s t  cesto d e s  
(tap cv v o rm s). I t  is  u s e d  in  t h e  t r e a tm e n t  o f  cysticercosis, 
d ip h y llo b o th ria s is , h y m e n o le p ia s is , sc h ỉs to so m iasỉs, ta e n ia -  
sis, a n d  ih te s tin a l,  l iv e r , a n d  lu n g  D uke in íe c tio n s . F o r 
d iscu ss io n s  o f  th e s e  in fe c tio n s  a n d  th e i r  t r e a tm e n t,  see  
u n d e r  C h o ic e  o f  A n th e lm in tic ,  p .  1 43 .1 , a n d  u n d e r  th e  
in d iv ỉd u a ỉ  h e a d in g s  b e lo w .

P r a ã q u a n te l  is g iv e n  o ra lly  w i th  food .
I n  t h e  t r e a tm e n t  o ỉ  s c h i s t o s o m la s ỉ s  in  a d u lts  a n d  

c h ild re n  o v e r  4  y e a rs  i t  is  g ív e n  o n  o n e  d a y  a s  th re e  d o ses  of 
2 0  m g /k g  a t  in te rv a ls  o f  4  to  6  h o u r s  o r  i t  is g iv e n  a s  a  sin g le  
d o se  o f  4 0  to  6 0 m g /k g  (b u t  see  p . 166 .1 ).

D o ses  in  a d u lts  a n d  c h ild re n  o v e r  4  y e a rs  in  liv e r  a n d  
lu n g  f l u k e  i n í e c t i o n s  a re  2 5 m g /k g  th re e  tỉm e s  d a lly  for 
tw o  d a y s  o r  a  s in g le  d o se  o t  4 0 m g /k g .  S im ila r  d o ses  m a y  b e  
u se d  in  in te s tin a l  f lu k e  in íe c tio n s  (see  p . 1 6 5 .3 ).

P r a d q u a n te l  m a y  b e  g iv e n  as  a n  o ra l s in g le  d o se  in  th e  
ư e a tm e n t  o f t a p e v v o r m  i n í e c t i o n s  in  a d u lts  a n d  c h ild re n  
o v e r  4  y e a rs  o f a ge . F o r t h e  t r e a tm e n t  o f Taenia sagìnata a n d  
T. solium ìn le c tio n s  th e  re c o m m e n d e d  d o se  is 5 to  10 m g /k g , 
for Hymenoỉepừ nana in íe c tio n s  t h e  do se  is 15 to  2 5 m g /k g , 
a n d  fo r  Diphylỉobothrium latum in íe c tio n s  doses  o f  5 to  
25 m g /k g  h a v e  b e e n  su g g e ste d .

P ra z ỉq u a n te l  is u se d  in  a d u lts  a n d  c h ild re n  o v e r  4  y ea rs  in  
th e  t r e a tm e n t  o f  n e u r o c y s t l c e r c o s i s  in  a  d o se  o f 5 0  m g /k g  
daily  in  3 d iv id e d  doses  fo r  1 4  days. A n a lte m a t iv e  reg im e n  
of 3 d o ses  o f  2 5  m g /k g  e v e ry  2  h o u r s  h a s  b e e n  p ro p o se d . 

R e v ie w s .
1. Pearson RD, Gucrrant RL. Praũquanieỉ: a maịoT advance ỉn  amhelmỉniỉc 

tberapy. Ánn Iniem Mtd  1983: 99: 195-8. Correctíon. ibid.; 574.
2. King CH. Mahmoud AAF. Drugs Bve y ean  later. p raúquan td . A m  ỉnĩĩrn 

Med 1989; 110: 290-6.
3. Cỉoỉi D. Pỉca-Manocỉa 1- Praxỉquanicl. Parasiíol Rts 2003; 90 (suppỉ 1); 

S3-S9.
4. AU BH. A th o n  revlcw o( K n c  pharmacologĩcal. theiapeuiic and 

toxỉcological propenies of praaỉquaniel in man and animals. PakJ Phanrt 
Sá  2006; 19:170-5.

A d m in is tra t io n  in  c h ild re n . P ra z iq u a n te l  m a y  b e  g iv en  
o ra lly  to  c h ild re n  o v e r  4  y e a rs  o f  age  fo r th e  ơ e a tm e n t  of 
ư e m a to d e  in íe c tio n s  ( in d u d in g  sc h is to so m iasis) a n d  ces- 
to d e  in ỉe c ú o n s  s u c h  as  cystìcercosis , d ip h y llo b o th ria s is , 
h y m en o le p ia s is , a n d  tae n ia sis . D oses u s e d  a re  th e  sa m e  by  
vveight as  th o se  u se d  ío r  a d u lts  (see  a b o v e ).

A lth o u g h  p re -sc h o o l c h ild re n  a re  h a b itu a lly  e x d u d e d  
h o m  sc h is to so m iasis  c o n ơ o l  p ro g ra m s, a  s tu d y 1 in v o lv in g  
104 Z im b a b w ea n  c h ild re n  a g e d  1 to  5 y e a rs  ỉ o u n d  th a t  
t ie a tm e n t  o f  Schừtosoma haematobỉum in íe c tio n  vvith  a 
S tan d ard  d o se  o ỉ  p r a á q u a n te l  (40  m g /k g )  w a s  as  s a ỉe  a n d  
e ííe c tiv e  in  th is  y o u n g e r  ag e  g ro u p  as  in  o ld e r  c h ild re n .

1. M uup ị F, t í  ai. Schỉstosoma haematobium treatm ent in 1-5 year old 
children: saỉety and eEGcacy of tbe antiheỉm ỉnthic drug prazíquantel. 
PLoS N'SỈ Trop Dis 2011; 5; ê l 143.

C ỵ s tíc e rc o ỉis . P r a r iq u a n te l  is  u s c d  in  th c  t r e a tm e n t  o í 
n c u ro c y s tic e rc o s is  (p. 144 .3 ) a l th o u g h  a lb e n d a ĩo le  is also  
c o n s id e red  to  b e  th e  d ru g  o f ch o ỉc e .

R e fe re n c e s .
1. Soteỉo J, Jung H. Pharmacỡkìnctíc optimisatỉon o ỉ the treatm ent of 

neurocysticexcotis. ơ m  Pharmacotínet 1998; ỉ i  503-15.
2. Del B runo OHa t í  ai. Single-day praxỉquanteỉ venus I-vveek albendazoỉe 

ỈOĨ neuTOcysticercosU. Neuroìogy 1999; 52: 1079-81.
3. Del Brutto OH, t í  aỉ. Meta-analysỉs: cysiiddal đrugỉ for neurocytti- 

cercosis: aỉbendaxóle and pratiquanieỉ. Ann ỉntem M ti  2006; 145:43-5 ỉ .

E c h ỉn o co cco sis . P r a à q u a n te l  m a y  b e  u se d  a s  a n  a đ ju n c t  to  
su rg e ry  in  cch in o c o c c o sis  (p. Ỉ4 5 .2 ) .  P r a ã q u a n te l  h a s  
b e e n  re p o r te d  to  p ossess a  sc o li tíd a ỉ  e ổ e c t  in vỉtro a n d  in vivo a g a in s t  Echinococcus tỊTanuỉosus, a l th o u g h  i t  d o e s  n o t  
p e n e tr a te  w e ll  in to  m a  tu  r e  c y s ts . 1 T h e re  h a s  b e e n  a r e p o r t  
of th e  su ccess ỉu l t r e a tm e n t  o f  d ỉss e m ỉn a te d  p e rí to n e a l  
h y d a tid  d isease  w i th  p r a z iq u a n te l  a n d  s u rg e ry .2 I n  th is  
case p r a à q u a n te l  vvas e ffe c tiv e  a g a in s t th e  sm all cysts; 2 

la rg e  cysts w e re  r e m o v e đ  s iư g ica lly , o n e  b e ỉo rc  p raz i-  
q u a n te l  w a s  s ta r te d .  H ovvever, a c tiv ity  in  9  o th e r  p a tie n ts  
g ỉv en  p ra z iq u a n te l  w a s  d isa p p o in tin g .5 A  c o m b in a tío n  of 
p r a r iq u a n te l  w i th  a lb e n d a z o le  m a y  b e  m o re  e ữ e a iv e , 1-4 

a lth o u g h  b e tte r  e v id e n c e  is n e e d e d  fo r f irm  re c o m m e n d a -  
tio n s . 1

1. Bygon JM, Chỉodỉni PL. Pratiquantel: neglected dmg? Incỉỉective 
ư eaonem ? Or therapeutic choỉce in cystic hydatid disea$e? Ađa Trơp 
2009; 111: 95-101.

2. Henrỉksen T-H, tí  ai. Treatmeot of dỉssemỉnated perỉtoneaỉ hydatid 
dỉsease w ỉth praxiquantel. Lancet 1989; iỉ 272.

3. Pỉens M A tí  ai. Praúquam eỉ dan5 ì'hydatidose hum aine; évaỉuatỉon par 
traìtem ent mcdỉcaỉ pré-opératoừe. BuU So( Pathoỉ Exoi Piliaía 1989; 82: 
503-12

4. Ayles HM, tí a i  A  combined medicaỉ and suigỉcaỉ approach to hydatíd 
dỉsease: 12 years' experíence at the  Hospitaỉ ỉo r Tropỉcaỉ Dỉseases, 
London. A m  R Colỉ SurỊ En$Ị 2002; 84:100-105.

In te s tin a l  H u k e  in íe c lio n s .  P ra z iq u a n te l , g iv e n  o ra lly , is 
u se d  in  t h e  ư e a tm e n t  o f  in te s r in a l  Q uke  in ỉe c tìo n s  
(p. 146 .2 ). In  th e  t r e a tm e n t  oi ía sd o lo p s ia s is , h e te ro p h y ia -  
sis, a n d  m eta g o n im ia s is , t h e  u s u a l  re c o m m e n d e d  d o se  is 
25  m g /k g  th re e  tim e s  d a ily  fo r  o n e  d a y . 1 H ovvever, a  sin g le

d o se  o f  2 5 m g /k g  h a s  a lso  b e e n  r e c o m m e n d e d . 2 S ing le  
doses  o f  1 5 m g /k g , 2 5 m g /k g ,  o r  4 0 m g /k g  a ll y ie ld e d  s 
c u re  r a te  o f  1 0 0 %  in  a  s tu d y  in  7 2  p rim a ry -sc h o o l ch il- 
d r e n  i n  T h a ila n d  w h o  w e r e  h a rb o u r ìn g  Pasdolopsis busìá, 
su g g e stin g  th a t  a  s in g le  d o s e  o f  1 5 m g /k g  a t  b e d tữ n e  m ig h t 
b e  t r ie đ . 5 I n  a n o th e r  s tu d y , 9  p a tíe n ts  in íe c te d  w ith  th e  
tre m a to đ e  Nanophyetus salmincola w e re  tre a te d  w ith  p raz i- 
q u a n te l  2 0 m g /k g  t h r e e  tứ n e s  d a ily  fo r  o n e  d a y  a n d  w e re  
n e g a tív e  fo r eggs i n  t h e i r  s to o ls  2  t o  1 2  w e e k s  l a t e r /  a n d  
th is  h a s  b e c o m e  th e  u s u a l  re c o m m e n d e d  do se . 1

ỉ .  Abramowicz M, ed. Drugs for parasừic ỉnfeơiơns. 3rd ed. New Rocheỉìe 
NY: The Medỉcaỉ Lcuer. 2013.

2. WHO. WH0 modeỉ/ormuỉary. Geneva: VVHO, 2008. Avalỉabie ac  h ttp:// 
w w w .w h o .ln t/s e le a io n  m e d ỉc ỉn e s /lis t/W M F2008.pdf (accessed 
25/11/09)

3. Harinasuta T, t í  aỉ. Eỉữcacy of pratiquanteỉ on íasdolopsiasis. 
Arzneimitielfonchung 1984; 34: 1214-15.

4. Fritsche TR. tí  ai. Praziquanteỉ ỉor treatm ent oỉ hum an Nanophyetus 
saỉmỉncola (Trogloữema salmỉncola) iníectỉon. J  ìnỊtứ Dà 1989; 160: 
896-9.

l iv e r  fK ike in f e d io n s .  P ra z iq u a n te l  g iv e n  o ra lly  is th e  
t r e a tm e n t  o f c h o ic e  fo r  c lo n o rc h ia s is  a n d  o p isth o rch iasis ; it 
h a s  a lso  b e e n  u se d  in  th e  t r e a tm e n t  o f  fascioliasis 
(p . 146 .2) a l th o u g h  in  th is  la t te r  in ỉe c tio n  tric la b e n d a zo le , 
o r  a lte m a t iv e ly  b i th io n o l  o r  n ita z o x a n id e ,  a re  p re fe rre d .

V ario u s s tu d ie s  h a v e  s h o w n  p ra z iq u a n te l  to  b e  e ííec tiv e  
in  c lo n o rc h ia s is 1'4 a n d  o p is th o rc h ia s is . 5-4 a l th o u g h  o n e  
s tu d y  in  o p is th o rc h ia s is 7 s h o w e d  th a t  re - in íe c tio n  w as 
c o m m o n  d e sp ite  p r a z iq u a n te l  th e ra p y , p a n ic u la r ly  in  th o se  
w ith  h e a v y  in itìa l in íe c tio n . A s tu d y  in  T hailand*  c o n n rm e d  
th a t  m ass  ư e a tm e n t  fo r  o p is th o rc h ia s is  vvith a s in g le  dose  o f 
p ra z iq u a n te l  w a s  b e n e í id a l ,  a l th o u g h  i t  w a s  su g g ested  th a t  
id ea lly  t r e a tm e n t  s h o u ld  b e  g iv en  tvvice a y e a r.

W h ile  p ra z iq u a n te l  is n o t  th e  d ru g  o i ch o ic e  fo r 
íasc io liasis, th e r e  h a s  b e e n  a  r e p o r t ’  o f  su cce ss tu l t re a tm e n t  
o f  a  p a t ie n t  vvith s e v e re  in íe c tio n . S u b s e q u e n t s tu d ie s 10' 12 

h a v e , hovvever, s h o w n  p ra z iq u a n te l  to  b e  of l ittle  b e n e lit.
1. Soh C-J. Clonorchis sưiensis: experim enuỉ and dìnicaỉ studies wỉth 

praziquantel in Korea. Arzneimiiteìforschung ỉ  984; 34: 1156-9.
2. Chen C-Y. Hsieh VV-C. Cỉonorchis sinensis: epỉdemíoiogy in Taiwan and 

dinical experlence w ith pradquantel. Arzneimitteỉfondìun$ 1984; 34: 
1160-2.

3. Kuang Q-H. ứ a i  Clonorchiasis: ưeatm ent with praúquanteỉ in 50 cases. 
Armeimitưí/orĩchung ỉ 984; 34: ỉ 162-3.

4. Lee S-H. Large scalc ư eatm ent oỉ donorchis sinensis iníectỉons with 
praũquaniel under fie)d condỉtíons. Arznâmittetforschung 1984; 34: 
1227-8.

5. Bunnag D, tí  ai. O pisthordiis viverrinỉ: dỉnical experience with 
praàquantcl in hoỉpital íor ưopical diseases. Arznámittelforjchung 1984; 
34:1173-4.

6. Ambroise-Thomas p, et ai. Therapeutic results in opỉsthorchiasỉs wỉth 
praúquantel in a reinỉectỉon-ỉree cnvironm ent in Prance. Arzntimittcl- 
/orschuĩig 1984; 34: I ỉ  77-9.

7. upatham  BS. tí  al. Ra te of re>infectỉon by Opisthorchis viverrỉnỉ in an 
endemỉc nonbeast Thai com m unity aỉter chemotherapy. ỉní J  Parasừoỉ 
1988; 18: 643-9.

8. Pungpak s. tí ai. Opỉsthorchỉs vivenlni ỉníectỉon in Thaiỉand: studỉes on 
the morbidỉty of the iníection and resỡlution íollowing praàquam el 
treatm ent. Am J Trop Med Hyg 1997; 56: 311-14.

9. Sdúappacasse RIL tí  aỉ. Successhil treaunem  of severe in íeaion  with 
Pasdoỉa hepatica w ith praõquantel. J  Irt/ea Dừ 1985; 152: 1339-40.

10. Farag HF, tí  ai. A shon  DOte on praúquantel in hum an íasdoUasis. J  Trop 
Meắ tiyg 1986; 89: 79-80.

11. Farỉd 2. t í  ai. Unsuccessíuỉ use of p radquantel to treat acute íasdolỉasữ in 
chiỉdren. J  Infea Dừ 1986; 154: 920-1.

ỉ 2. Fand z t í  ai. Treaunent o ỉ acute toxaemic ỉasdoliasỉỉ. Trarts R Soc Trop 
Med Hyg 1988; 82: 299.

Lung f iu k e  in fe c tío n s . P ra z iq u a n te l ,  g iv e n  orally , is u se d  in  
th e  t r e a tm e n t  o l  t h e  lu n g  D u k e  in fe c tio n  p a ra g o n im ìa s is  
(p. 14 6 .3 ).

R e íe re n c e s .
ỉ . V anijanonu S/ tí ai. Paragonimus heteroưeraus and other Paragonimus 

spp. in Thaỉỉand: pathogenesis d ỉn ic  and ưeatm ent. Arznàmitteiforséhung 
1984; 34; 1186-8.

2. Pachudti CT, tí al. American paragonimiasis treated with pradquantel. N  
Engl J  Med 1984; 311: 582-3.

3. De NV, tí  a i  Bpỉdemỉology. symptoms and treatm ent oí paragonỉmiasis 
in Sin Ho district, Lai Chau province, Vletnam. Sữuíheasl Asian J  Tmp Med 
PublừHeaUh 2000; 31 (suppl 1): 26-30.

S c h is to s o m ìa s iỉ .  P ra z iq u a n te l  is th e  m a in  d r u g 1*4 u se d  in  
th e  a e a t m e n t  o f  s c h is to so m ia s is  (p . 14 8 .1 ). I t  is  e h e c tiv e  
a g a ỉn s t a ll s p e d e s  o f  sc h is to so m e s , 1 a l th o u g h  th e  possib i- 
lity  o f  re s ís ta n c e  re m a in s  a  c o n c e m . 5"7 O ral doses a re  
e i th e r  2 0 m g /k g  g iv e n  th r e e  t im e s  in  o n e  d a y  o r  a  sing le 
do se  o f  4 0  to  6 0 m g /k g .  W H O  c o n s id e rs 1 th a t  in  th e  ũ e ld  
su c h  a  s in g le -d o se  ơ e a tm e n t  vvill p r o d u c e  a c u re  r a te  of 6 0  
to  9 0 %  w ith  a  r e d u c t io n  in  egg  c o u n t  in  th o se  n o t  c u re d  
o ỉ  90  to  9 5 % . G o o d  a s  s u c h  re su lts  a re ,  a  sin g le  dose  o r  
o n e  d a y 's  so le  t r e a tm e n t  s h o u ld  n o t  b e  c o n s id e red  to  b e  
a ll  t h a t  ữ  r e q u ừ e d  to  a c h ie v e  a  p e rm a n e n t  c u re  o r  p re v e n t  
r e - in íe c tio n , a n d  a n y  t r e a tm e n t  p la n  s h o u ld  b e  reassessed  
a h e r  6  o r  12 m o n th s .* -’  S u c h  a n  a p p ro a c h  w i th  a n n u a l  
sc re e n in g  a n d  ta rg e te d  c h e m o th e ra p y  c a n  p ro v id e , a t  le a s t 
i n  so m e  e n d e m ic  a re a s , su c ce ssh il p ro te c tio n  ío r  c h ild re n  
a g a in s t  in te n s e  in le c tio n  a n d  c o n s e q u e n t  h e p a tỉc  d isease .’  

S ev e ra l s tu d ie s  in d ic a te  t h a t  d o se s  lo w e r  t h a n  th o se  
r e c o m m e n d e d  a b o v e  m ig h t  b e  e ííe c tiv e  a n d  in  so m e  c o n tro l 
p ro g ra m m e s  2 0 m g /k g  m ig h t  b e  e n o u g h  fo r s. haemato- 
bium10'12 o r  3 0 m g /k g  f o r  s. mansoni.10 T h e  e x te rn  to  w h ic h  
lo w  d o ses  c o n tr ib u te  to  res is ta n c e , a s  h a s  b e e n  su g g ested  
w i th  o x a m n iq u in e , 13 is u n d e a r ,  b u t  r e ừ a c to ry  in íe c tio n s

All cross-reíerences reíer to entries in Volume A
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h a v e  b e e n  re p o n e d .  A  4 -d a y  t r e a tm e n t  c o u rs e  w a s  n e e d e d  
to  p ro d u c e  a  c o m p le te  c u re  i n  a  p a tìe n t  w b o  re la p se d  tw lc e  
ío llovving  S tan d ard  o n e -d a y  t r e a tm e n t  r e g im e n s ."  H e p a tic  
im p a irm e n t,  sp e đ Đ c a lly  h e p a tic  E brosìs, is  a  ỉe a tu r e  o f so m e  
sc h is to so m a l ìn íe c tio n s  a n d  p a tie n ts  w i th  su c h  l iv e r  
in v o lv e m e n t  h a v e  b e n e h te d  f ro m  tr e a tm e n t  w i th  p r a ã -  
q u a n te l .9' 15

1. WHO. The controi of sdústosỡmỉasis: second report o í the WHO expert 
coounittee. VV7Í0 Tech Rep Ser 830 1993. Aỉso availabte ât: http://Ubdoc. 
who.ím/tn/WHO_TRS_830.pdf (accessed 25/11/09)

2. Doenhoff MJ, Pica-M attođa L  Praâquanteỉ for the ưeatm em  of 
schistosomiasis: ỉts u$e ỉor coQtrol in areas w ỉth endem ic dỉsease and  
prospects íor drag reâstance. Expert Rrv Ántì lnfcct Ther 2006; 4:199-210.

3. D oenhoữ MJ. et aỉ. PnuỉquanteU its use ỉn control of sdiistosomiasis ỉn 
sub-Saharan Aírica and  curren t research needs. Panaitology 2009; 136: 
1825-35.

4. Dõmỉing A. Khoury K. P ra à q u a n id  and schistosomiasis. ChemMedChem 
2010; 5: 1420-34.

5. Doenhoữ MJ, et al. Resistance o ỉ Schỉstosoma mansonỉ to pradquantel: 
ỉs there a probỉem? Trans R Soc Trop Med Hyg 2002; 96: 465-9.

6. Doenhoff MJ, et ai Prasỉquantel: mechaaisms o í actỉon, reristance and 
new  derỉvatỉves for schỉstosomỉasỉs. Cun Opin Irựetí Dừ 2008; 21; 659-67.

7. Seto EY, t í  ai. Hum an schistosomiasis redstance to  praziquantd in chi na: 
should we be worried? Am J Trap M ti Hyg 201 ỉ ;  85: 74-82.

8. Anonym oui. The chem otherapy o ỉ schỉstosomiasis controL Bulỉ WHO 
1986; 64: 23-5.

9. Anonymous. Mass treatm ent o( schistosomiasis w ith praàquanteL WHO 
Drug bự  1988; 2ỉ 184-5.

10. Taylỡĩ p, tí  al. EÍScacy oí ỉow  doses of p radquantel ỉor Schistosoma 
mansoni and s. haem atọbỉum . J Trop Med Hyg 1988; 91:13-17.

11. King CH, t í  a i  DoseBnđỉng study ỉor p ra ĩiq u an td  therapy of 
Schỉstosoma haemarobiúm ỉn Coast Province, Kenya. Am J Trop Med Hyg 
1989;40:507-13.

12. Hatz c, t í  oỉv.Ultraỉound scanning for detectỉng motbỉdỉty due to 
Schỉstosoma haematobiuxn and  ỉts resoludon foUowing treatment w ỉth  
dỉíỉerent doses of prariquam ei. Trans R Soc Trop Med Hyg 1990; 84 :84 -8 .

13. Coỉes GC tí ai. Toỉẽrasce ot Kenyan Schisĩosỡĩna mansonỉ to  
oxamniquine. Trans R Soc Trop Med Hyg 1987; 81 :782-5 .

14. M urray-Smith SQ, tí a i A case of reíractory schistosomỉasỉs. Med J Aust 
1996; 165: 458.

ỉ 5. Zvvỉngenberger K, t í  ai. Prazỉquanteỉ in the treacmenỉ oí bepatospỉenỉc 
schistosomiasis: biochemỉcal đỉsease markers Indicate deceỉeradon of 
Bbrogenesỉs and dỉm ỉnutíon o ỉ portaỉ flow obstructíon. Trans £  Soc Trop 
Med Hyg 1990; 84: 252-6.

l a e n i a s i s .  P r a á q u a n te l  is u s e d  in  th e  ơ e a tm e n t  o f ta e n ia -  
sis (p . 1 4 8 .2 ). I t  h a s  b e e n  s tu d ie d  in  th e  m a ss  c o n tro l o f  
ta e n ia s is  w h e n  a s in g le  d o se  o f  5 m g /k g  w a s  u s e d . 1

P r a á q u a n te l  is a ỉso  e íte c tìv e  a g a in s t t h e  la rv a l ío rm  o f  
Taenm solium a n d  is u s e d  to  ư e a t  n e u ro c y s tic e rc o s is  (se e  
p . 164 .2 ).

1. Cruz M' tí aỉ. Operational studles on the concrol of Taenia solium 
taeniasis/cystỉcercosỉs in Ecuador. Buti WH0 1989; 67: 401-7.

Adverse Effects
A d v e rse  effec ts w i th  p r a á q u a n t e l  m a y  b e  c o m m o n  b u t  a re  
u su a lly  m ild  a n d  t ra n s ie n t .  H e a d a c h e , d ia r rh o e a ,  d izz iness , 
d ro w sin e ss , m a la ise , a b d o m in a l  d isc o m ỉo rt, n a u se a , a n d  
v o m itin g  h a v e  b e e n  r e p o r te d  m o s t  h e q u e n tly .  H y p e rse n si-  
tiv ity  re a c tio n s  s u c h  a s  fev e r , u r tic a r ia , p m r i t i c  rash es , a n d  
e o s in o p h ilia  c a n  o c c u r;  t h e y  m a y  b e  d u e  to  d e a th  o f  t h e  
in ỉe c tin g  p a ra s ite s . R a ised  l iv e r  e n z y m e  v a lu e s  h a v e  b e e n  
re p o r te d  ra re ly .

M o s t p a tie n ts  vv ith  n e u ro c y s tic e rc o s is  w h o  a re  g iv e n  
p r a z iq u a n te l  s u ffe r  CN S r í í e c t s ,  i n d u d in g  h e a d a c h e , 
h y p e r th e rm ia ,  se iz u re s , a n d  in tra c ra n ỉa l  h y p e rte n s io n , 
vvhich a re  t h o u g h t  to  r e s u l t  f ro m  a n  in ũ a m m a to ry  re sp o n se  
to  d e a d  a n d  d y in g  p a ra s ite s  in  th e  C N S. U se w i th  
c o rtico s te ro id s  is a d v ise d  in  s u c h  p a tíe n ts .

Effects o n  th e  g a s t r o in te s l in a l  t ra c t.  C o lick y  a b d o m in a l 
p a in  a n d  b lo o d y  d ia r r h o e a  o c c u rre d  in  a  s m a ll  c o m m u n ity  
in  Z aỉre  sh o rtly  a f te r  ơ e a tm e n t  fo r Schừtosoma mansorứ 
in fe c tio n  w ith  s in g le  o ra l  d o se s  o ỉ  p r a á q u a n te l  4 0 m g /k g .‘ 
A s im ila r  s y n d ró m e  h a s  b e e n  re p o r te d  in  so m e  p a tie n ts  
w i th  Schừtosoma japonicum in íe c tio n  g iv e n  p r a á q u a n te l . 2 

T h e  a b d o m in a l p a in  o c c u rr in g  in  th ese  p a tiẹ n ts  w a s  v e iy  
d i í íe re n t  ừ o m  th e  m ũ d  a b d o m in a l  d isc o m ío r t  m u c h  m o re  
c o m m o n ly  re p o r te d  w ith  p ra z iq u a n te l  th e ra p y .

1. Polderman AM. tt al. Side cỉíccư  o t prariquantel in  the treatm cnt o ỉ 
Schistosoma mansonỉ in M aniema, Zaire. Traru R Soc Trop MedHyg 1984; 
78: 752-4.

2. W att G, tí a i Bỉoody díarrhoea aỉter praúquanteỉ therapy. Trans R Soc 
Trop Mtd Hyg 1986; 80: 345-6

Effecte o n  th e  n e r v o u s  S y s tem . A d v erse  n e rv o u s  System  
e tte c ts  a re  c o m m o n  in  p a tie n ts  w i th  n e u ro c y s tic e rc o s is  
g iv e n  p ra z iq u a n te l .  N e u ro lo g ic a l  sy m p to m s  h a v e  also  b e e n  
re p o r te d ' w i th  t h e  m u c h  lo w e r  d o ses  o í  p ra z iq u a n te l  u s e d  
in  t h e  t r e a tm e n t  o í  ta e n ia s is  i n  a  p a d e n t  w i th  u n d ia g n o s e d  
n e u ro c y s tic e rc o s is .

1. FUsser K  t í  aĩ. Neurological symptoms ỉn occuỉt neurocystỉcercosỉs aher 
sỉngle taenitídaỉ dose of prazỉquanteỉ. lanctí 1993; 342: 748.

H y p e rse n sitiv ity . A  3 5 -y e a r -o ld  m a n  d e v e lo p e d  s u d d è n  
o n s e t  o f  p m ri t íc  u r t ic a r ia  o v e r  h is  e n ti r e  b o d y  w ith  d y s-  
p n o e a , c h e s t  t ig h tn e ss , p a lp i ta t io n . dÌTTÌness. a n d  v o m itin g  
3 0  m in u te s  a í te r  ta k in g  a n  o r a l  d o se  o f  p ra z iq u a n te l  ỉo r  
d o n o rc h ia s is .  T h e  p a t íe n t  h a d  ta k e n  a  đ o se  o f  p ra z iq u a n te l  
8  y e a rs  ago , w i th  n o  a d v e n e  e ííe c ts , a n d  w a s  o n  n o  o th e r  
d ru g s  a t  t h e  tũ n e  o f  th is  e p iso d e . His sy m p to m s  reso lv e d

a f te r  g as tr lc  lav ag e , o x y g e n , a n d  t r e a tm e n t  w i th  a d re n a -  
lin e , co rtico s te ro id s , a n d  a n  a n tih i s ta m in e . 1

1. Shen c, et ai. A case oỉ anaphyỉactỉc reacủQữ to  prazỉquantel treaonenL 
Am J  Trop Med Hyg 2007; 76: 603-5.

Precautions
P ra z iq u a n te l  s h o u ld  n o t  b e  u s e d  in  p a tie n ts  w i th  o c u la r  o r  
s p in a l  cysticercosis b e c a u se  o f t h e  risk  o f  se v ere , ir re v e is ib le  
e y e  d a m a g e  o r  p a ra ly s is  r e s u l tin g  f ro m  d e s tm c tío n  ot th e  
p a ra s ite .

P a tỉe n ts  s h o u ld  b e  tv a m e d  t h a t  p ra z iq u a n te l  m a y  c a u se  
dizzmess or d ro w sm e ss  a n d  if a ffe c te d  t h e y  s h o u ld  n o t  d r iv e  
o r  o p e ra te  m a c h in e ry  d u r in g  o r  fo r  2 4  h o u r s  a f te r  
tre a tm e n t.

Breast ỉeeding. P ra z iq u a n te i  ỉs d is t r ìb u te d  ín to  b r e a s t  m ilk  
a t  a  c o n c e n tra t ìo n  o f  a b o u t  a  q u a r te r  t h a t  o f t h e  m a te m a l  
s e ru m ; u s  l ỉc e n sed  p r o d u c t  in to r m a t io n  a d v ise s  th a t  
m o th e r s  s h o u ld  n o t  b r e a s t  fe e d  d u r in g  t r e a tm e n t  o r  fo r  7 2  
h o u r s  th e re a íte r .  F o r  h n t h e r  in to r m a t io n  o n  W H O  o p in io n  
o n  th e  u se  o f p ra z iq u a n te l  in  b re a s t  (eed ỉn g , see  p . 166 .2 .

Pregnancy. In  a  revievv o f 6 3 7  w o m e n  g iv e n  p ra z iq u a n te l  
in  a  m ass  d is tr ib u tío n  p ro g ra m m e , 8 8  h a d  h a d  a  s ín g ỉe  
o ra l  d o se  d u r ìn g  p re g n a n c y , in d u d in g  3 7  in  th e i r  firs t tri-  
m e s te r .  A ll p r e g n a n d e s  e n d e d  in  f u ll- te rm  b a b ie s  a n d  
th e r e  w a s  n o  e v id e n c e  o f d in ic a l  a b n o rm a lity .  N o  diH er- 
e n c e  w a s  to u n d  in  t h e  r a te s  o f  p r e te rm  d e liv e ry  o r  a b o r-  
t io n  c o m p a re d  w i th  a  c o n tro l  g r o u p . 1 W H O  o p in io n  is th a t  
p ra z iq u a n te l  m a y  b e  c o n s id e re d  th e  s a ỉe s t  o t  a ll  a n th e l-  
m in t ic  d ru g s  a n d  th a t  t h e  risk s  to  p r e g n a n t  w o m e n  o r  
u n b o m  o r  n u r s in g  c h ỉld re n  h o m  u se  o ỉ  p ra z iq u a n te l  a re  
v e ry  sm a ll . 1  P ra z iq u a n te l  is t h e  d ru g  o f  c h o ic e  in  sch is to so -  
m ias is  a n d  d e la y in g  t r e a tm e n t  m a y  in  fa c t  r e s u l t  in  m o re  
s e rio u s  o u tc o m e s . I t th e r e to r e  sug g ests  t h a t  p r e g n a n t  a n d  
la c ta tin g  w o m e n  m a y  b e  g iv e n  th e  d r u g  a n d  s h o u ld  b e  
in d u d e d  in  n a tio n a l  d e -w o m ú n g  p ro g ra m m e s . 2

1. Adam I, n  đ/. Is praziquantel therapy safe during pregnancy? TramRSoc 
Trop Mal Hys 2004; »*: 540-3.

2. Anonymous, Use of praáquantel in pregnant and lactating vvomen. 
WH0 V niỊ ỉn ị2003; 17: 29.

Interactions
P ra z iq u a n te l  is m e ta b o lis e d  Via v a rio u s  c y to c h ro m e  P 4 5 0  
iso e n z y m e s  in d u d in g  C Y P3A 4 a n d  th e r e ío r e  h a s  th e  
p o te n t ia l  to  in te ra c t  vvith d ru g s  th a t  a re  in h ib i to r s  o r  
in d u c e rs  o f  su c h  e n z y m e s . E n z y m e - in d u d n g  đ ru g s  s u c h  as  
c a r b a m a z e p in e ,  d e x a m e th a s o n e ,  p h e n o b a r b i ta l .  a n d  
p h e n y to in  m a y  d e c re a se  p la sm a  c o n c e n ư a tio n s  o f  p raz i- 
q u a n te l .  C o n v erse ly , e n z y m e  ìn h ib i to r s  s u c h  as  ậ m e d d in e ,  
e ry th ro m y c in ,  itra c o n a z o le , a n d  k e to c o n a z o le  m a y  inCTease 
p la s m a  c o n c e n ư a tio n s  o t  p r a á q u a n te l .

C o n c o m ita n t  u s e  ol r i ỉ a m p id n  a n d  p ra z iq u a n te l  s h o u ld  
b e  a v o id e d  as  r i í a m p id n  is a  s tro n g  in d u c e r  o f c y to c h ro m e  
P 4 5 0  iso e n z y m e s  a n d  m a y  c a u se  s u b th e ra p e u t ic  c o n c e n tra -  
t io n s  o í  p ra z iq u a n te l . I í  ữ e a tm e n t  w i th  p ra z ỉq u a n te l  is  
e s se n tia l, r i í a m p id n  s h o u ld  b e  s to p p e d  4  vveeks b e to re  
s ta r tin g  p ra z iq u a n te l;  t r e a tm e n t  w i th  r ì ỉ a m p id n  c a n  b e  
re s ta r te d  o n e  d a y  a f te r  G n ish in g  p ra z iq u a n te l  th e ra p y .

Anthelmintics. F o r  re fe re n c e  to  a n  in te ra c tio n  berv v een  o f 
albmẩaĩok a n d  p ra z iq u a n te l ,  se e  p . 151 .1 .

Antibacteríals. A  s tu d y 1 in  h e a lth y  su b je c ts  t o u n d  th a t  
o ra l  rifampiân d e c re a se d  p la sm a  c o n c e n tra tio n s  a í te r  sin g le  
a n d  m u ltip le  d o ses  o f  o ra i p ra z iq u a n te l  to  s u b th e ra p e u t ic  
lev e ls .

ỉ. Ridtitid w , tí  al. Riíampin markedly dccreascs pỉasma concentratìons of 
p ran q u an td  in hcalíhy voỉuntcers. Clin Pharmacoỉ Ther 2002: 72: 505- 
13.

Antiepíleptics. Carbamaỉtpine a n d  phenytoin h a v e  b e e n  
r e p o r te d  to  r e d u c e  th e  b io av a ila b ility  o f  p ra z iq u a n te l .‘

1. Q uinn DL Day RO. Drug In tcraaỉons of cỉinỉcal im porunce; an updated 
gũỉde. Dms sâfety 1995; 12: 393-452.

Antifungals. A  cro sso v e r  s tu d y  in  1 0  h e a lth y  s u b je c ts ' su g - 
g e s te d  th a t  t h e  C Y P3A 4 a n d  PgP ũ ih ib i to r  ketoammolt 
a lm o s t  d o u b le d  e x p o s u re  to , a n d  m e a n  p e a k  p la s m a  c o n - 
c e n tra tìo n  o£, p ra z iq u a n te l  w h e n  b o th  d ru g s w e r e  g iv en  
to g e tb e r .  I t  w a s  su g g e ste d  th a t  S ta n d a rd  doses  o f  p raz i-  
q u a n te l  s h o u ld  b e  h a lv e d  w h e n  b o th  d ru g s  w e re  g iv en .

1. Riđtitid w. tí al. Pharưucokinctic Interaaion  bctwecn ketoconazolc and 
prazỉquantel ỉn healthy voluntecrs. J  Qin Pharm Ther 2007; 32: 585-93.

Antimalarials. ChloratỊuine h a s  b e e n  re p o r te đ  to  r e d u c e  th e  
b io av a ila b ility  o f  p r a t iq u a n te l . 1

1. M aiim ircm bw i CM, a  al. The e ffe a  o l chỉoroquine on the 
phamucolctnetics and m etaboltim  oỉ praaiquantel ỉn  na and  in 
hum anỉ. Biopharm Drug Dừpot 1994; 15: 33-43.

Corticosteroids. C o rtic o s te ro id s  m a y  b e  u s e d  to  r e d u c e  th e  
in A a m m a to ry  re a c tío n s  th a t  o ỉ te n  o c c u r  vvithin 2  to  3  d a y s  
o f  s ta r t in g  c y s tid d a l  th e ra p y . H ovvever, u se  i$ c o m p lỉca te d  
b y  t h e  íá c t  t h a t  d e x a m e th ã s o n e  ro u g h ly  h a lv e s  t h e  p lasm a  
c o n c e n tra t io n  o f  p ra z iq u a n te l .  I t  h a s  th e r e ío r e  b e e n  su g -

g e s te d  th a t  w h e n  p ra z iq u a n te l  is g iv en  in  th e  2 -w e e k  
t r e a tm e n t  r e g im e n , co rtico s te ro id s  s h o u ld  n o t  b e  g iv en  
p ro p h y la c n c a lly  b u t  o n ly  ư  a n  ỉn Q a m m a to ry  re a c tio n  
d e v e lo p s. D e x a m e th a s o n e  is t h e n  g iv e n  d a ily  fo r 2  o r  3 
d a y s  a n d  m o s t  o f  th e  ư e a tm e n t  p e río d  w ill b e  fre e  o f p h a r-  
m ac o k in e tic  in te ra c t io n . W h e n  th e  s h o r t  c o u rse  p r a á -  
q u a n te l  re g im e n  is u s e d  (3 d o ses  g iv e n  2  h o u r s  a p a rt) , th e  
co rtỉco s te ro id  m a y  b e  g iv e n  p ro p h y la c d c a lly . T h e  first dòse  
o f  d e x a m e th a s o n e  is g iv e n  4  h o u r s  a f te r  t h e  la s t do se  of 
p ra z iq u a n te l  (vvhen  th e  c o n c e n tra t io n  o ỉ  p r a d q u a n te l  is 
s ta r tin g  to  d e c re a se  a n d  t h e  p h a m ia c o lo g ic a l  a c tio n  is 
a s su m e d  to  h a v e  b e e n  acco m p lish e d ) a n d  t h e n  d a ỉly  ío r  2 

to  3 days. N o  p h a im a c o k in e t ic  in te ra c t ío n  w o u ld  b e  
e x p e c te d  a t  th ỉs  p o in L 1

1. Sotelo J, Jung H. Pharmaeoldnetlc optimlsation of the treatment ot 
neurxxysticercosỉs. ơin Humuuđàntt 1998; 34: 503-15:

H is ta m in e  H i - a n ta g o n is ts .  Cimetidừu h a s  b e e n  re p o r te d  to  
in c re a se  p ra z iq u a n te l  b io a v a ila b ili ty .l J  

Ị. Metnrally A. rt a i ESect ot dmetìdine, bicarbonate and glueose on the 
bioavailabllity o( duierent {bimulations oi pcazỉquanteL ATvmmiíul- 
ỹmdatng 1995; 45: 516-18.

2. iung H.ttaL  Phannacokinetic guđy of pradquantel admlninered alone 
and in combinatign with dmetldine In a dngle-day therapeutic tegimen. 
Antâmaob Agerttí Chemotìưr 1997; 41; 1256-9.

Pharmacokinetics
P ia z iq u a n te ỉ  is rap id ly  a b so rb e d  a ỉ te r  o ra l d o ses; m o re  th a n  
8 0 %  o f a  d o se  is  re p o r te d  to  b e  a b so rb e d . P e a k  p lasm a  
c o n c e n ư a tio n s  o c c u r  1 to  4  h o u i s  a f te r  a  d o se , b u t  th e r e  Is a  
p ro n o u n c e d  firs t-p ass  e S e c t a n d  p r a z iq u a n te l  u n d e rg o e s  
ra p iđ  a n d  e x te n s iv e  m e ta b o ỉism  in  t h e  ỉiv e r , m a in ly  v ỉa  th e  
c y to c h ro m e  P 4 5 0  iso e n z y m es  CYP2B1 a n d  CY P3A4, b e in g  
h y d ro x y la te d  to  m eta b o li te s  th a t  a re  th o u g h t  to  b e  in ac tiv e . 
I t  is d ỉs tr ib u te d  in to  t h e  CSF. T h e  p lasm a  e lim in a tìo n  h a ỉỉ -  
life  o ! p ra z iq u a n te l  is a b o u t  1 to  1.5 h o u r s  a n d  th a t  o ỉ  th e  
m e ta b o li te s  a b o u t  4  h o u rs .

I t  is e x c re te d  ỉn  th e  U ỉine, m a ỉn ly  a s  m e ta b o li te s ,  a b o u t  
8 0 %  o ỉ  th e  d o se  b e in g  e lim in a te d  w i th in  4  d a y s  a n d  m o re  
t h a n  90 %  o f th is  in  t h e  ầ r s t  2 4  h o u rs .

P ra z iq u a n te l  is d is tr ib u te d  in to  b re a s t  m ilk .

R e íe re n c e s .
1. Leopold G. tí ư. Qỉnkal phamùcoỉogy in normaỉ voỉuntecn oỉ 

praĩỉquamel a new drug agaỉiut schistosomes and cestodes: an example 
õỉ a cõmpỉex study covering both toknnce and phannacoỉdnetỉcs. Eur J 
Oin Pkarmaeoỉ 1978; 14:281-9 ỉ .

2. Bũhring KU, tí o/. Metabolỉsn of prazỉquantel in man. Eur J  Drug Mtíab 
Phamaeokintí 1978; 3:179-90.

3. Patschke K.tíai. Scram concenưatỉons and renaỉ cxcretỉon in humanỉ 
aỉter oral admỉnistracion oi prazỉquantcỉ—rcsults of three dctcrminatìon 
mcthods. EurJ Drug Mtíab Pharmaeokmtí 1979; 3: 149-56.

4. Mandour M Eỉ M. tí MỈ. Phannacokinetỉcs oỉ prazỉquanteỉ ỉn heaỉthy 
voỉunteers and padents with sdiỉstosomỉasis. Trans R Soc Trop Med Hyg 
1990; 84: 389-93.

5. Godawska*MatysUc A. IQe6*Konooowỉcz K. Bỉoưansỉormadon oí 
,̂praziquanteỉ by human cytodưome p450 ỈA4 (CYP 3A4). Acta Poi
Pham 2006; 63: 381-5.

P r e p a r a l i o n s

PropHelory  Prapam tions (details a re  given in  V olum e B)

Sỉngle-ingrecSent Preporotiom .  Arg.: Prazitral; AustraL: Biltrỉ- 
tíde ; Braz.: Cestox; C istidd; CtuuuL: B iltridde; Chũt. Cesoi; 
Cisticid; Fr.: B iltridde; Ger.: B iltridde; Cesob Cystldde; G r.: 
B iltridde; Hong Kmtg: B iltridde; India: Cest; Cystidde; Disto- 
d d e ;  Israel: B iltr id d e t; Mex.: Cesol; Cistidd; Tecprazin; Teni- 
ken; Z tfartelf; Neth.: B iltrìdde; Rus.: Azinox (A3HHOKC); Biltri- 
d d  (EmtbTpninm); S .A/r.: B iltr id d e t; C ystldde; Singapore: 
D istodde; Thai.: M y co trid d e t; O p tidde; P raquan te l; Prasikon; 
Prazite; V D ay P raãd e ; W orm idde; Zentozide; Ukr.: B iltridd  
(BnnbTpHiuta); USA: B iltridde; Veneỉ.: Cestox.

Phartnocopoeid  Preparations
U SP 36: P raziquantel Tablets.

P y r a n t e l  E m b o n a t e  ỊBANM, riNNMi 
CP-10423-16; E m b o n a to  d e  p iran tel; P a m o a to  d e  pirantel; 
Pirantel, e m b o n a to  d e ;  P irantel P a m o a t  P iran te l P am oate ; 
P iranteU o e m b o n a ta s ;  P y r a n té e lie m b o n a a tti ;  P y rantel, 
e m b o n a té  d è ; P y ran tè ĩ.P ạ rn o a tẽ  (USAN); P y ran te rem b o n a t; 
P y ra n te l-em b o n ác 'P y ran te li E m bónas; P y ran te íu  é m b o n ian ;
nnpaH Tena 3MỄOHãT. .......  ........
1 ,43 ,6 -T etrahydro :-l-m ethy l-2-[(£ j-2-(2-th ìenyl)v inyl]pyrim i- 
d in e  4,4,-rnèthy!ènebfs(3-hýdro)(y-2-na 'ph th 'oate). •"■■■ 
C„H14N2S,Cb H160 6-5947 1 :
CAS —  Ĩ5686r83-6 (pyrantell; 22204-24-6 (pyrantel embonate); 
.33401-94-4 (pyranteltanratel.' -
ATC—  P02CC0Ĩ. \ v . -
UNII — 8ỈBK194Z5M. --r1 — ................. -  -  -  .

P h a rm a c o p o e ia s .  I n  Chin., Eur. (see  p .  VÍĨ), Int., Jpn, a n d  us. 
P h . E u r .  8 : (P y ra n te l  E m b o n a te ) .  A  p a le  ye llovv  o r  yellơvv 
povvder. P ra c tica lly  in so lu b le  i n  tv a te r  a n d  in  m e th y l  
a lco h o l; s o lu b le  in  d im e th y l suU ox ide . P ro te c t  h o m  ligh t. 

U S P  36 : ( P y ra n te l  P a m o a te ) .  A  yellovv to  ta n  so lid . 
P rac tica lly  in so lu b le  in  vvater a n d  in  m e th y l  a ỉco h o ĩ; so lu b le

The Symbol t  denotes a preparation no longer actlvely marketed
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in  d im e th y l  su lío x id e ;  s lig h tly  so lu b le  in  d im e th y lío rm a -  
m id e . P ro te c t  f ro m  lig h t.

Uses and Administration
P y ra n te l  e m b o n a te  is a n  a n th e lm in tic  e íỉe c tiv e  a g a in s t 
ỉn te s t in a l  n e m a to d e s  i n d u đ in g  r o u n đ v v o rm s  (Ascaris 
lumbricoũtes), th re a đ v v o rm s o r  p in v v o n n s  (Entẹrpbius vermi- 
cularis), a n d  Trừhostrongyỉus spp ., th e  tis su e  n e m a to d e  
Tridiinella spiraíừ, a n d  h o okvvorm s, a l th o u g h  i t  is possib ly  
less e í íe c tiv e  a g a in s t  Necator amerìcanus hook v v o rm s t h a n  
a g a in s t  Aruylostoma duodenalc. P y ra n te l  e m b o n a te  is o n e  o f 
t h e  a n th e h n in tỉc s  t h a t  m a y  b e  u s e d  in  t h e  ư e a tm e n t  of 
in íe c tio n s  w i th  th e s e  w o rm s, a s  d iscu ssed  u n d e r  C ho ice  of 
A n th e lm in tic ,  p . 1 4 3 .1 . I t  a p p e a rs  to  a c t  b y  p a ra ly s in g  
su sce p tib le  w o n n s  w h ic h  a re  t h e n  d iỉlo d g e d  b y  p e ris ta ltic  
ac tiv ity .

P y ra n te l  is g iv e n  o ra lly  as  th e  e m b o n a te ,  b u t  doses  a re  
d e sc rib ed  in  te rm s  o f  t h e  b a se . P y ra n te l  e m b o n a te  2 .9  g is 
e q u iv a le n t  to  a b o u t  1  g  o f  p y ra n te l.

S in g le  OT m ix e d  I n í e c t i o n s  d u e  t o  s u s c e p t ib l e  w o n m  
m a y  b e  ơ e a te d  w ith  th e  e q u i v a le n t o f  p y ra n te l  1 0  m g /k g  as 
a  s in g le  o ra l  dose . A s c a r ia s i s  o c c u rr in g  a lo n e  m a y  o n ly  
re q u ire  5 m g /k g ; a  s in g le  d o se  o í 2 .5  m g /k g  g iv en  th re e  o r  
fo u r  t im e s  a y e a r  h a s  b e e n  u se d  in  m ass  ư e a tm e n t  
p ro g ra m m e s . I n  n e c a t o r i a s i s ,  10 m g /k g  d a ily  ỉ o r  3 o r  4  days 
o r  2 0  m g /k g  d a ily  fo r  2 d a y s  m a y  b e  n e c e s s a ry . T h e  resp o n se  
in  e n t e r o b i a s i s  m a y  b e  im p ro v e d  b y  r e p e a tin g  th e  
lO m g /k g  d o se  a f te r  2  to  4  vveeks. In  t r i c h in o s i s ,  a d o se  of 
lO m g /k g  d a ily  ỉo r  5 d a y s  h a s  b e e n  u se d .

P y r a n te l  t a r t r a t e  h a s  b e e n  u s e d  as  a  v e te r in a ry  
a n th e lm in tìc .

A d m in is ir a t io n  in  c h ild re n . D oses o ỉ  p y ra n te l  e m b o n a te  
ỉo r  t h e  t r e a tm e n t  o f  su sc e p tib le  s in g le  o r  m ix e d  w o rm  
in ỉe c tio n s  in  c h ild re n  a re  t h e  sa m e  b y  w e ig h t  a s  th o se  ío r  
ad u lts , s e e  U ses a n d  A d m in is tra t io n , ab o v e .

Adverse Effeđs and Precautions
T he  a d v e rs e  e ííe c ts  o f  p y r a n te l  e m b o n a te  a re  g e n e ra lly  m ild  
a n d  ư a n s ie n t .  T h e  m o s t  ữ e q u e n t  a re  g a s tro in te s tin a l  effécts 
su c h  a s  n a u s e a  a n d  v o m itin g , a n o re x ia , a b d o ih in a l  p a in , 
a n d  d ia r rh o e a .  O th e r  a d v e rs e  e ííe c ts  r e p o r te d  in d u d e  
h e a d a c h e , d im n e s s ,  d ro w s in e s s , in so m n ia ,  rash es , a n d  
ra ise d  l iv e r  e n z y m e  v a lu e s .

P y r a n td  e m b o n a te  s h o u ld  b e  u se d  w ith  c a u tio n  in  
p a tie n ts  w i th  h e p a tic  im p a ứ m e n L

Interodions
T h e  a n th e lm in tic  e ííe c ts  o f  b o th  p y ra n te l  a n d  p ip e ra z in e  
m a y  b e  a n ta g o n is e d  vvh en  th e  tw o  d ru g s  a re  u se d  to g e th e r.

Pharmacokinetics
D u e  to  i ts  lo w  w a te r  so lu b ili ty  o n ly  a sm all p ro p o r t ío n  of a 
d o se  o f  p y r a n t e l  e m b o n a te  is  a b s o rb e d  f ro m  th e  
g a s tro in te s tin a ỉ  ư a c t ,  th e r e b y  e n s u tin g  h ig h  c o n c e n ơ a t ío n s  
o f  th e  d r u g  in  t h e  in te s t in a l  lu m e n . T h e  a b so rb e d  p o r tio n  o f 
t h e  d ru g  is  p a rtiaH y  m e ta b o lis e d  b y  th e  liv e r . U p  to  a b o u t  
7 %  is e x c re te d  as  u n c h a n g e d  d ru g  a n d  m e ta b o li te s  in  th e  
u i in e  b u t  o v e r  h a lí  o f  t h e  d o se  is  e x c re te d  u n c h a n g e d  in  th e  
íaeces.

Preparations
proprietary  Prepor aHons (deta ilỉ are given ỉn  V olum e B)

Singls-ingredient Preparolions. AustraL: A n thel; C om bantrìn; 
Early B ird t; Austria: C om bantrin ; B rnz.: Ascarical; Carutd.: 
C om bantrin ; Jaa  Pyral; Chile. C o m b an trin t; Fr.: C om bantrìn; 
H elm intox; Ger.: H elm ex; Gr.: C om bantrin ; Hong Kong-. 
C o m b a n tr in t; P y ra n tin t;  Indừt: Expent; Nem ocid; Pa-Pa; Indon.: C o m b a n tr in t; K onvennex-b  M e d ỉco m trin t; p iraskat; 
P ro w o rm f; Upixon; ItấL: C om bantrin; Mac.: C om bantrin; Plr- 
an trim ; NZ: C om bantrin ; Phĩỉipp.: C om bantrin ; Gelminthic; 
P o r t:  C om bantrin ; Rus.: H elm intox  (Teauom roxc); N em odd  
(HeMOOTA); S~Afr.: C o m b a n tr in t; Singapore. BearanteL' Spain: 
L o m b ria reu t; Trilom brin; Switz.: Cobantríb  Thai.: Bantel; Pyra- 
pam ; PyteỊdon; Turk.: KontU; P úan trin ; ukr.: H elm intox 
(remMHHTOíc); USA: Pm -Rid; Pin-X; Reese 's Pinvvorm; Veneí: 
C om bantrìn ; Tam oa.

MuK-ingredmnt Preporoliom. India: M ebex Plus; Indon.: Q uan- 
trel+; phũipp.: Q uan treb  Venez.: Dualid; Q u an tte l.

Pharmocopoeral Preporotions
U SP 36: Iverm ectin  a n d  Pyrantel P am oate Tablets; pyrantel 
Pam oate O ral Suspension.

Pyrvinium Embonate ỊriNNMí
Erribonato ciề pirvinio; Pitvinio, embonato de; Pirvinyum 
Párnbat;. PýrviniL-Èmbonas; pỳìvinium, Embonate de; 
pyrvmlum Pamoate (BAN), PyTvinium Pamoate; Viprynium 
Emboriatề; ViprỵhíiỊfT| Pamoate; riMpBMHMA 3 M60H3T.

Bis(6-dimethylamino-2-[2-(2^-dim.ethyl-1-phenylpyrrol-3-yl). 
vinyl]-l -methytquinolinlum} 14,4'-methylenebis(3-hydroxy-2- 
naphthoate) - í -  ,
Q 2H s6NõA 3 H iA = 1 1 5 1 .4  ■ ’ ........' f \ -
CAS — 3546-41-6 ■ - - *
ATC —  P02CX01 ■ ' *-
PN II— 310X6S84LVV. ■ . . .

P h a rm a c o p o e ia s .  I n  us.
U S P  36 : ( P y rv in iu m  P a m o a te ) .  A  b r ig h t o ra n g e  o r  o ra n g e -  
r e d  to  p ra c tic a lly  b la c k  c ry s ta ll in e  p o w d e r . P rac tica lly  
in so lu b le  in  tv a te r  a n d  ỉn  e th e r ;  s ligh tly  so lu b le  in  
c h ỉo ro fo rm  a n d  in  m e th o x y e th a n o b  f re e ly  so lu b le  in  g la d a l  
ace tic  a d d ;  v e ry  s lig h tly  s o lu b le  in  m e th y l a lco h o l. S to re  in  
a ir t ìg h t  c o n ta in e rs .  P ro te c t  f ro m  lig h t.

Uses and Administmtíon
P y rv in iu m  e m b o n a te  is a n  e ffec tiv e  a n th e lm in tic  in  th e  
ư e a tm e n t  o f  e n te ro b ia s is  (p . 14 5 .3 ), b u t  h a s  g e n e ra lly  b e e n  
su p e rse d e d  b y  o t h e r  d ru g s.

P y rv in iu m  is g iv e n  a s  t h e  e m b o n a te  b u t  doses  a re  
d escrib ed  in  te rm s  o{ th e  b a se . P y rv in iu m  e m b o n a te  7 .5  m g  
is e q u iv a le n t to  a b o u t  5 m g  o f  p y rv in iu m .

It h a s  b e e n  g iv e n  o ra lly  in  a  s ing le  do se  e q u iv a le n t to  
p y rv in iu m  5 m g /k g , r e p e a te d  a í te r  2 to  3 w eeks.

Adverse Effects
P y rv in iu m  o c c a s io n a lly  c a u se s  n a u s e a ,  v o m itin g , a b d o m in a l 
p a in , a n d  d ia r rh o e a .  H y p e rse n s itiv ity  rea c tio n s  a n d  p h o to -  
sen sitiv ity  h a v e  b e e n  r e p o r te d .  H e a d a c h e  m a y  occur.

P y rv in iu m  s ta in s  t h e  s to o ls  b r ig h t  r e d  a n d  m a y  s ta in  
d o th in g  ư  v o m it in g  o cc u rs .

Phanmacokinetícs
P y rv in iu m  e m b o n a te  is n o t  s ig n ih c a n tly  a b so rb ed  fro m  th e  
g a s tro ữ ite s t in a l  ư a c t .

FVeparatíons
Propríetory Prepara tion ỉ (details a re  gi ven  in Volúme B)

ỉingle-ingredĩent Preporo tiom . ArgTm ; Braz.: Pyr-Pam ; 
Pyvenn; Denm.: V anquin ; FinPyrvin; Fr.: Povanyl; Gtr.: 
M olevaq  Pyrcon; Norw.: V anqu in ; Swed.: V anquin; Turk.: 
Pứok.

pharm ocopoeỉal P rsparaiions
USP 36: P yrv in ium  P am oate  O ral Suspension; Pyrvinium  
Pam oate Tablets.

R a f o x a n id e  IBAN, USAN, rlNNI 

M K-990^Rafoxanid; R aíoxanida; R aíoxanìdum ; Pa<|x3KcaHMfl. 
3 '-C hloro-4 '-{4< h lo rophenoxy)-3^-d i-iodosaìicy lan ilide . 
C19H„C!jI2NO3=626.0 ...■ .
Ó s — 22662-39-1. . ‘
ATC Vet —  QP52AG05.
UNH —  22F4FLA7DH.

ProfíỊẹ _ .
R a ỉo x a n ìd e  is a n  a n th e lm in tic  u se d  in  v e te r in a iy  m e d id n e  
fo r t h e  t r e a tm e n t  o f  ỉa s d o l ia s ũ  Ũ1 c a tt le  a n d  sh e ep .

Sontonin
Santoniini; Santonina; Santoninum; CâHTOHMH. 
(3S,3aS,5aS,9bS)-3a,5,5a,9b-Tetrahydro-3,5a,9-trimethyl- 
naphtho[1 ̂ -b]furan-2,8(3H,4H)-dione. - 
C,5H,a03=246.3 
CAS — 481-06-1.
UNII—  1VL8J38ERO. ■ ;

P h a rm a c o p o e ia s .  I n  Jpn.
Profi'/e
S a n to n in  is a  a y s ta l l i n e  la c to n e  o b ta in e d  & om  th e  d r ie d  
u n e x p a n d e d  ũ o v v e rh e a d s  o f  Artemừia cina (sa n to n ic a , 
w o rm w o o d ) a n d  o th e r  s p e d e s  o f  Artemừìa (C o m p o sitae ). 
I t  wa$ ỉo rm e rly  u s e d  a s  a n  a n th e lm ỉn tic  in  th e  t re a tm e n t  o ỉ  
ro u n d v v o n n  (Ascaris) in íe c tio n , b u t  h a s  b e e n  su p e rse d e d  b y  
o th e r  less  to x ic  a n th e ỉm in tic s .

It is u se d  as  a  ũ a v o u r  in  ỉo o d .

Selamectin (BAN, USAN, rfNNj

Selamectina; Sélamectine; Selamectinum; Selamektiinl; 
'Se!amèktin;UK-124n4;CenaMeKrMH.; ' 
{2aF,4£5,S,6S,6'S,7S,8f,11 /?,13fl,15S, 17a/?^0a/?^0bS)-6'-Cyclo- 
hexyl-7-[(2,6-dideoxy-3-0-methyl-a-L-orab/no-hexopyrano- 
5y\)oyì-3'A'j5',6,6',7,10,11,14,15,20ạ,2Ób-dõdecahydró-20b-

.h y d ro x ỵ -5 ',6 ,8 ,)9 -te tra m e th y ls p iro (l 1,15-m ethano- 
2H,Í 3H,Í 7H-furoÌ4,3,2Tp,q]í2,6]benzodioxacyclooaadecin- 

- ,13^-f2AỴI pỹpa n)-17,20(17aHj-dione 20-oxime 
C43H43NÕ„=770.0 • 1
CÃS —  J65108-07-6. [
ATC Vet.—  QP54AA05,.
UNII —  Ặ26690WX9N.

NOxe. T h e  n a m e  S tro n g h o ld  h a s  b e e n  u sc d  as  a tra d c  m a rk  
fo r  s e la m e c tìn .

Pharmacopoeias. I n  Eur. (see  p . v u )  fo r  v e te r to a ry  u se  o n ly . 

P h .  E u r .  8 : (S e la m e c tin  ío r  V e te rin a ry  U se). A  se m iĩy n th e tic  
p r o d u c t  d e r iv e d  f ro m  a  ỉe r m e n ta tío n  p ro d u c t.  A  vvhite o r  
a lm o s t vvhìte , h y g ro sc o p ic  povvder. P ra a ic a lly  in so lu b le  in  
w a te n  s o lu b le  in  a c e to n e  a n d  in  d ic h lo ro m e th a n e ; íre e ly  
so lu b le  in  iso p ro p y l a lc o h o l; sp a rin g ly  so lu b le  in  m e th y l  
a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs .

P r o f i / e

S e la m e c tin  is a n  a v e tm e c t in  a n th e lm in tic  u sed  in  v e te r in a ry  
m e d ic in e  as  a n  e c to p a ras itic id e  a n d  fo r th e  p ro p h y la x is  o f  
g a s ư o in te s tin a l  r o u n d w o rm s  a n d  heartvvorm s.

Tetramísole Hydrochloride
ỊBANM, USAN, rlNNMI

Hidrodoruro de tetramisol; ICI-50627; McN-JR-8299-11; R- 
8299; tẹtrárnisol, hidrocloruro de; Téừamisole, Chlorhydrate 
de; T e tra m iso li H yd ro c h lo rid u m ; TeTpaMM30/ia 
rnflpòxnopMfl.
(±)-2,3,5,6-Tetrahydro-6-phenylimidazo[2,l-b]thiazole hydro- 
chloride.
Cn H12N^,HCI=240.7
CAS —  5036-02-2 (tetramisole); 5086-74-8 (teữơmisole 
hydrochloride).
ÚNIt —  0NDK265MCV.

Pharmacopoeiaỉ. In  ĨT. fo r  v e te r in a ry  u se  on ly .

Profile
T e tra m iso le  h y d ro c h lo r id e  is a n  a n th e lm in tic  u se d  in  
v e te r in a ry  m e d id n e  ío r  th e  c o n tro l  o f n e m a to d e  in íe c tio n s . 
I t  is a  ra c e m ic  m ix tu re  a n d  th e  lae v o -iso m e r, lev a m iso le  
h y d ro c h lo r íd e  (p. 15 7 .2 ), a c c o u n ts  fo r  m o st oí its  ac tiv ity .

Preparations
Proprietary Preparotiona (detailỉ a re  gỉven in  V olum e B) 

Mutó-ingredient Preporotions. ĩndia: Jetom isol-P.

Thiacetarsamide ỊriNNMi
Arsenamịde; Tbiacétarsamide; Thiacetarsamidum; Thioarse- 
nite; Tiacetarsamida; TnaqeTapcaMMA. 
p-[B!s(carboxymethylmercapto)arsino]benzamide; 4-Carba- 
mylphenyl bis[carbòxymethytthio]arsenlte. 
C1,H,2AsN 05Sí =3773 
ỘÀS-531-72-6.
ATC Vet.—  QPS2AX08.
UNII —  VMF4ELY9TZ.

Protile
T h ia c e ta rsa m ld e  is a n  a rse n ica l d e riv a tiv e  u se d  in  v e te r in a ry  
m e d id n e  ío r  c a n in e  h ea rtv v o tm .

Thiophanale IBANÌ 

7ìofenato; tnoệaHaT.
4,4'-0-Phenyleriebis(ethyl 3-tỌioallophanate).
C mH18N4O 4S2= 370.4
CAS —  23564-06-9.
ATC Vet —  QP52AC04.
UNII —  5Q0Y96D5I8.

ẸroỉịỊe
T h io p h a n a te  is  a  p ro d ru g  t h a t  is c o n v e r te đ  to  t h e  
b e n z ũ n id a z o le  a n th e lm in tic  ìo b e n đ a z o le . ỉ t  h a s  b e e n  u se d  
in  v e te r in a iy  m e d id n e  lo r  th e  c o n tro l  of n e m a to d e  
in ỉe c tio n s .

Tỉabendazole (BAN, ríNNỊ
E233; MK-360; Thiabendazole (USAN); ThiabendazooI; 
Tìabendatsoli; Tiabendazol; Tiabendazolas; Tíabendazolurn; 
Tna6eHflá30/i.
2-(Th!azol-4-yO-1H-benzimidazole.
CI0H7N3S=2Ó].2

AU cross-reíerences reíer to entries in Volume A
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CAS—  ĩ48-79-8.
ATC —  D01AC06; P02CA02.
AĨC Vet —  QD0IAC06; QP52AOO.
ỰNII —  N1Q45E87DT.

P tia rm a c o p o e ia s .  In  Chín., Eur. (see  p . v ii), Int.. a n d  us.
P h .  E u r . 8 : (T iab en d azo le ) . A  vvhite o r  a lm o s t w h ite  
c ry s ta llin e  povvder. P ra cú c a lly  in so lu b le  in  w a te r;  slig h tỉy  
so lu b le  in  a lc o h o l a n d  in  d ic h lo ro m e th a n e ; i t  d isso lv es  in  
d ih ite  m in e ra l  a d d s .  P ro te c t f ro m  lighL  

U S P  36: (T h ia b e n d a z o le ) . A  vvhite  to  p rac tic a lly  w h ite , 
o d o u rle ss  o r  p ra c tic a lly  o d o u rle ss , povvder. P rac tíca lly  
in so lu b le  in  w a te n  s lig h tly  so lu b le  in  a lc o h o l a n d  in  
a c e to n e ; v e ry  s lig h d y  so lu b le  in  c h lo ro ío n n  a n d  in  e th e r .

Uses and Administration
T iab en d a z o le , a  b e n z im id a z o le  d e riv a tiv e , ỉs a n  a n th e lm in -  
t ic  vvith a c tiv ity  a g a in s t  m o s t  n e m a to d e  w o rm s; ac tiv ity  
a g a in s t so m e  la rv a l  stages a n d  o v a  h a s  also  b e e n  sh o w n . I t  is 
n o  lo n g e r  m a r k e te d  in  m a n y  c o u n tr ie s  d u e  to  its  to x id ty  a n d  
th e  a v a ila b ility  o f  s a íe r  a n d  m o re  e ffec tiv e  a lte m a t iv e  d ru g s. 
T h e  m o d e  o f  a c tio n  is n o t  c e rta in ,  b u t  t ìa b e n d a z o le  m a y  
in h ib i t  t h e  h u n a ra te - r e d u c ta s e  System  o f tv o rm s  th e re b y  
in te r íe r in g  w i th  t h e ữ  so u rc e  o f  e n e rg y . H a b e n d a z o le  also  
h a s  a n tíh m g a l  a c tiv iry  a n d  is  u s e d  c o m m e rd a l ly  a s  a 
h m g id d e .

T ia b e n d a z o le  h a s  b e e n  u s e d  in  th e  t r e a tm e n t  o f 
c u ta n e o u s  la rv a  m ig ra n s, d rac u n c u lia s is  (g u in e a  w o rm  
in ỉe c tỉo n ) , s tro n g y lo id ia s is , t tic h in o s is , a n d  to x o carias is. 
T ia b e n d a z o le  is  a ls o  a c tiv e  a g a in s t  so m e  in te s t in a l  
n e m a to d e s ,  b u t  s h o u ld  n o t  b e  u s e d  as  p r im a ry  th e ra p y ; 
t h e  t t e a tm e n t  o f  m ix e d  m íe c tio n s  i n d u d in g  a sca rias is  is n o t  
r e c o m m e n đ e d  s in c e  tia b e n d a z o le  m a y  c a u se  t h e  w o rm s  to  
m ig ra te  to  o th e r  b o d y  o rg a n s  c a u s in g  se rio u s  co m p íica tio n s . 
F o r  d ỉscu ssio n s o í  t h e  t r e a tm e n t  o f  t h e  a b o v e  in ỉe c tio n s  see 
u n d e r  C h o ic e  o f A n th e lm in tic ,  p . 143 .1 , a n d  u n d e r  th e  
in d iv id u a l h e a d in g s  b e lo w .

T ia b en d a z o le  is g iv e n  o ra lly , a í t e r  m eals, u s u a lỉy  in  a  
d o se  of 25  m g /k g  tw ic e  d a ily  fo r  2  o r  m o re  days, t h e  d u rá t io n  
d e p e n d in g  o n  th e  ty p e  o f in fe c tìo n ; th e  d a ily  d o se  sh o u ld  
n o t  e x c e e d  3 g. F o r  th o se  u n a b le  to  to le ra te  2  d o ses  daily , 
2 5  m g /k g  m a y  b e  g iv e n  a f te r  t h e  la rg e s t m e a l o n  d a y  1  a n d  
re p e a te d  2 4  h o u r s  la te r  a f te r  a  s im ila r  m e a l o n  d a y  2 . P o r 
m ass  tre a tm e n t,  a  sin g le  d o se  o í  50 m g /k g  a lte r  t h e  e v e n in g  
m e a l is su g g e s te d  a lth o u g h  th e  I n d d e n c e  o f a d v e rse  effects 
m a y  b e  h ig h e r  t h a n  w ith  2  d o se s  o f  2 5  m g/kg .

In  c u t a n e o u s  l a r v a  m ig r a n s ,  2 5  m g /k g  m a y  b e  g iv en  
tw ic e  d a ily  fo r  2  day s , re p e a te d  a h e r  2  day s  u  n ecessa ry ; 
to p ica l t r e a tm e n t  w i th  a  10 to  15 %  su sp e n s io n  in te n d e d  fo r 
o ra l  u se  h a s  a lso  b e e n  a d v o c a te d  as  a n  a lte m a tìv e  o r  a d ju n c t  
to  o ra l tre a tm e n t.

In  d r a c u n c u l l a s i s ,  25  to  50  m g /k g  m a y  b e  g iv e n  tw ice  
d a ily  fo r o n e  day ; in  m assiv e  in íe c tio n  a íu r th e r  50  m g /k g  
m a y  b e  g iv e n  a f te r  5 to  8  days.

I n  s t r o n g y l o id i a s i s ,  25  m g /k g  m a y  b e  g iv e n  tvvice d a ily  
ío r  2 o r  3 d a y s  o r  5 0 m g /k g  a s  a  sing le  dose; w h e n  th e  
in ỉe c tio n  is d isse m in a te d  t r e a tm e n t  fo r  a t  le a s t 5 d a y s  m a y  
b e  n ecessa ry .

In  t r i c h in o s i s ,  25 m g /k g  m a y  b e  g iv en  tw ice  d a iỉy  ío r  2 
to  4  su c cessiv e  d ay s.

In  t o x o c a r ia s i s ,  25  m g /k g  m a y  b e  g iv e n  tw ice  d a ily  fo r 5 
to  7  days.

T ia b en d a z o le  a lso  h a s  so m e  a n ti ỉu n g a l  ac tiv ity . I t  is u se d  
as  a  h m g id đ a l  p re se rv a tiv e  fo r  c e rta in  foods.

D ra c u n c u lia s is . T ia b en d a z o Ie l J  h a s  b e e n  u se d  fo r sy m p to -  
m atic  t r e a tm e n t  o f  d ra c u n c u lia s is  (p . 145 .1), a l th o u g h  it 
h a s  n o  d ire c t  a n th e lm in tic  e f f e a .  I t  is u se d  to  la d l i ta te  
rem o v a l o f t h e  w o rm  fro m  s u b c u ta n e o u s  tissues.

1. Mulỉer R. Guinea vvorm disease: epidemiology, conưol. and treatment. 
Bull WHO 1979; 57: 683-9.

2. Kaỉe 0 0 ,  t í  al. Conưolỉed comparaiive trỉaỉ oỉ thỉabendazole and 
metronỉdazole in the  treatm ent of dracontiasis. Ann Trcp Med Parasitol 
1983; 77: 151-7.

S tro n g y lo ic lia s is . T ía b en d a z o le  h a s  b e e n  u se d  in  t h e  ư e a t-  
m e n t  of sơ o n g y lo id ia s is  (p . 1 4 8 .2 ), b u t  a lb e n d a z o le  o r  
iv e rm e c tin  a re  g e n e ra lly  p re le rre d .

R e íe re n c e s .
1. Grove Dỉ. T reatm ent of strongyloỉdiasỉs w ith thiabcndazol<r. an  analysỉs 

of toxỉtíty and ettectỉveness. Trans R Soc Trop Med Hyg 1982; 76: M 4-Ỉ8.
2. Bamỉsh G, Barker J. An ỉnterventỉon study using thỉabendazole 

suspension against sưongyloides fueỉlebom ỉ'ỉỉke iníectíons ỉn  Papua 
New Guinea. Trans R  Soc Trơp Med Hy$ 1987; 81: 60-3.

3. Boken DJ, t í  aỉ. T reatm ent of Strongyloides stercoralis hyperỉníection 
syndrome w ỉth thlabendazoỉe administered per rectum. Cĩin b ự k t Dừ 
1993; 16: 123-6.

4. Gann PH. t í  ai. A random iied txỉal o ỉ single- and m o-dose ỉvenneaỉn  
versus thỉabendazole for treatm ent of strongyioiđiasis. J  ừựea Dừ 1994; 
169: 1076-9.

5. Pitỉsuttỉthum p, t í  aỉ. A randomỉzed comparatỉve study of albendazole 
and thỉabendazoỉe in  chronic strongyloỉdỉasỉs. Southeast Asian J  Tráp Med 
Public Health 1995; 26; 735-8. .

6. Schaữel R, t í  a i  Thỉabendázole ỉor the treatm ent of strongyloiđiasis ỉn 
patỉents w ith heraatologic malỉgnanciés. ơirt InỊeđ Dử 2000; 31: 821-2.

S y n g a m o s is .  T iab en d azo Ie  h a s  b e e n  u s e d  su ccessfu lly '-2 to  
t re a t  sy n g am o sis  (p . 148 .2 ) w h e n  it h a s  o c c u rre d  in  m a n .

1. Grell GAC, t í  al. Syngamus in a West ỉndian. BMJ 1978; 2: 1464.
2. Leers W-D, tí aỉ. Syngamosis. an  unusuaỉ case oỉ asthma: the first 

reponed case ỉn Canada. Can Med Assoc J 1985; 132: 269-70.

Ad^rsẹEỊĩ&tís
D izz iness  a n d  g a s tro in te s tỉn a ỉ  d is tu rb a n c e s , e s p e d a l ly  
a n o re x ia , n a u s e a  a n d  v o m itin g , d ia r rh o e a , a n d  a b d o m ìn a l 
p a in  a re  c o m m o n  d u r in g  t r e a tm e n t  w i th  t ia b e n d a z o le . 
O th e r  a d v e rs e  e ffe c ts  o c c u rr in g  o c c a s io n a lly  in c lu d e  
p n ir ì tu s ,  rash e s , h e a d a c h e , ỉa t ig u e , d ro w sin e ss , d ry in g  o ỉ  
m u c o u s  m e m b ra n e s .  h y p e rg ly c a em ia , d ism rb a n c e  o f V ision 
in d u d in g  c o lo u r  V ision, le u c o p e n ia , tú m itu s ,  e ffec ts  o n  th e  
l iv e r  i n d u d in g  ch o le s tas is  a n d  p a re n c h y m a l  d a m a g e  (in  
so m e  cases  s ev ere  a n d  Irrev ers ib le ), e n u re s is , c ry s ta llu ria , 
a n d  b rad y c a rd ia  a n d  h y p o te n s io n . T h e re  h a v e  also  b e e n  
rep o r ts  o f  e ry th e m a  m u lt ì ỉo n n e ,  ía ta l  S te v e n s - J o h n so n  
s y n d ro m e , to x ic  e p id e rm a l n e c ro ly sis , co n v u ls io n s , a n d  
e ỉíec ts  o n  m e n ta l  S tate.

F ev er, ch iỉls, a n g io e d e m a , a n d  ly m p h a d e n o p a th y  h a v e  
b e e n  re p o r te d , b u t  m a y  re p r e s e n t  a lle rg ic  r e sp o n se  to  d e a d  
p a ra s ite s  r a th e r  t h a n  to  tia b e n d a zo le .

T he  u r ìn e  o( so m e  p a tìe n ts  ta k in g  d a b e n d a z o le  m a y  h a v e  
a c h a ra c te r is t ic  o d o u r  s im ila r  to  th a t  a ỉ t e r  e a tm g  a sp arag u s; 
it  is a t t r ib u te d  to  t h e  p re se n c e  o f  a  t ia b ẹ n d a z o le  m e ta b o li te .

Effects on the salìvary glands. D ry m o u th  w ith  sw o lle n  
p a ro tíd  a n d  sa liv a ry  g la n d s  su g g estív e  o f  t h e  sicca  c o m p le x  
p re c e d e d  th e  d e v e lo p m e n t o f  c h o le s ta t ỉc  ja u n d ic e  i n  a  17- 
y e a r-o ld  b o y  g iv en  t ia b e n d a z o le . 1

1. Davidson RN, tí  aỉ. Intrahepatìc dboỉestasỉs after thỉabendazoỉe. Trans R  
Soc Trop Med Hys 1988; 82:620.

H y persensitivH y . S c v e re  e ry th e m a  m u ltư o rm e  d e v e lo p c d  
in  a  p a t ie n t  l ố  d a y s  a ỉ te r  a  c o u rse  o f  t ia b e n d a z o ỉe .! M a n y  
o f  th e  le s io n s  e n d r d e d  p re -e x is tm g  m e la n o c y tic  n a e v i.

1. Humphreys F, Cox NH. Thịabendazole-ỉnđuced erythema m ultiíonne 
with lesỉons around m danocytic naevi. Br J  Dermatôl 1988; 118:85 5-6.

Precautìons
T iab en d azo Ie  sh o u ld  b e  u se d  w ĩ th  c a u d o n  in  p a tie n ts  w i th  
h e p a tíc  o r  re n a l  im p a lrm e n t.  T ia b en d a z o le  ca u se s  drovvsi- 
n e ss  in  so m e  p a tíe n ts  a n d  th o se  a ữ e c te d  s h o u ld  n o t  d r iv e  o r  
o p e ra te  m a đ ĩ in e r y .

T iab en d a z o le  s h o u ld  n o t  b e  u s e d  in  m ix e d  w o rm  
in íe c tio n s  in v o lv in g  Ascarừ lumbricoida as  i t  c a n  c a u se  th e  
la t te r  to  m ig ra te ; l iv e  w o im s  h a v e  e m e rg e d  th ro u g h  th e  
m o u th  o r  n o se .

P re g n a n c y . T ia b en d a z o le  is te ra to g e n ic  in  mice a l th o u g h  
th e re  a re  n o  a d e q u a te  a n d  w e ll c o n tro U ed  s tu d le s  in  
h u m a n  p reg n a n c y .

R en a l im p a irm e n t.  T ỉa b en d a z o le  a n d  its  5 -h y d ro x y  m e ta -  
b o lite  d id  n o t  a c c u m u la te  i n  a n  a n e p h r ic  p a tíe n t  o n  
h a e m o d ia ly s is  a n d  h a e m o p e rh is io n  w h o  w a s  t re a te d  ỉo r  
s ev ere  s tro n g y lo id ia s is . 1 H o w e v e r, t h e  p o te n tìa l ly  to x ic  
c o n ju g a te d  g lu c u ro n id e  a n d  su lla te  m e ta b o li te s  d id  a c c u -  
m u la te . T h e  d e a ra n c e  o f  a ll  3 m e ta b o lite s  w a s  p o o r  b y  
h aem o d ia ly s is ; h a e m o p e rh is io n  w as m u c h  m o re  e f f id e n t ,  
a l th o u g h  fo r  rap iđ  rem o v a l' t h e  h a e m o p e i íu s io n  c o lu m n s  
sh o u ld  b e  c h a n g e d  e v e ry  h o u r .

ỉ . Bauer L. tí  al. The pharmacokmetícs of thiabendazoỉe and its metabolỉtes 
in an anephric patient unđergoing hemodỉaỉysỉs and hemoperỉusỉon. J  
Qin Pharmacol 1982; 22:276-80.

Interactìons

Xanthines. F o r  th e  e ííe c t  o f  tìa b e n d a z o ỉe  o n  s e ru m  c o n - 
c e n tra tio n s  o f thiơphyỉline, see  p .  1236.3.

Pharmacokinetics
T ia b en d a z o Ie  is r e a d ily  a b so rb e d  fro m  th e  g a s tro in te s tin a l 
tra c t  a n d  p e a k  p la s m a  c o n c e n tra tio n s  o c c u r a í te r  1 to  2  

h o u rs . ỉ t  is m e ta b o lis e d  to  5 -h y d ro x y th ia b e n d a z o le  a n d  
e x c re te d  m a in ly  i n  t h e  u r in e  a s  g lu c u ro n id e  o r  suU ate 
c o n ju g a te s; a b o u t 9 0 %  is rec o v e re d  in  t h e  u r in e  vvithin 4 8  
h o u rs  o f in g es tio n , b u t  o n ly  5 %  in  t h e  íaeces . A b so tp tio n  
m a y  o c c u r  (ro m  p re p a ra tio n s  a p p lie d  to  th e  sk in  o r  eyes. 

R e te re n c e s .
1. Tocco DJ, t í  oL Absorptíon, metabolỉsm, and excredon oỉ thiabendazoỉe 

ỉn m an and  ỉaboratory animals. TodcolAựpl Phormocol 1966; 9: 31-9.

Preparations
Proprietary Prepcrotions (details a re  given in  V olum e B)

Singl&ingredient Preparetions. Arg.: Foldan; AustraL:
M intezo lt; Brat.: B e n k a tin ; Foldan; M lcosbeb Thiaben; Thia- 
bo se t; T hianax; Tiabiose; Tiadob Tiaplex; ơtũe: Soldrin; Gr.: 
M intezol; Mex.: BproĐIt; USA: M intezoIf.

M uhi-ingredient Preparatíons. Braz.: Derms; Polderm  Pom adat; 
Forverm f; H elm ỉbén; M icoplex; N eoverm in; P roĐ um t; Thiabe- 
na.

Pharmacopoeial PreporaHons
BP 2014: Tiabendazole Tablets;
USP 36: T hiabendazole Oral Suspension; Thiabendazole Tablets.

Tríclabendaxole ỊBAN, rtNNỊ 

Tridabendazol; Tridabendazolum; Tnklabendazol; TpnKoa- 
6eHfla30Ji.
5-Chloro-6-(2,3-dichlorophenoxy)-2-(methyfthio)benzimída-
zole.
C,«H9CI3N2OS=3S96 ’ ‘  ■
CAS — 68786-66-3. .
ATC —  P02BXỒ4. ' -
ATC Vet —  QPS2AC0Ì 
um  —  4784C8E030

Profile
T rid a b e n d a z o le  is  a  b e n z im id a z o le  a n th e lm in tic  u se d  for 
th e  ữ e a tm e n t  o ỉ  t h e  f lu k e  in ỉe c tio n s , fasd o lias ls  (p. 169.1) 
a n d  p a ra g o n im ia s is  (p . 1 6 9 .1 ) .  A d v e rs e  e ffe c ts  o f 
tr ic la b e n d a z o le  a re  u s u a lly  m ỉld  a n d  ò f te n  i n d u d e  
a b d o m in a l a n d  e p ig as tric  p a in , h e a d a c h e , a n d  siveating . 
O th e r  ad v e rse  e& ects a re  n a u s e a ,  v o m itin g , dizziness. 
c o u g h , fever, u r tic a i ỉa ,  a n d  p r u r i tu s ;  r a s h  a n d  leu c o p e n ia  
a re  u n c o m m o n . ■

F o r  th e  ư e a tm e n t  o f í a s d o l ỉ a s ỉ s  a d u lts  a n d  c h ild ren  
m a y  b e  g iv en  a  s in g le  o ra l d o se  o ỉ  lO m g /k g  a fte r  ỉood ; iỉ  
th e r e  h as  b e e n  p re v io u s  t r e a tm e n t  la i lu re  th is  m a y  b e  
fo llo w ed  b y  a  s e c ô n đ  d o se  o f 10  m g /k g  a f te r  12 to  2 4  h õ ụ rs . 
C h ild re n  less t h a n  4  y e a is  o í  a g e  a n d  p r é g n a n t  o r  lac ta tứ ig  
w o m e n  sh o u ld  b e  e x d u d e d  b o m  la rg e -sc a le  in te rv en tio n s , 
b u t  m a y  b e  g iv e n  ữ e a tm e n t  in  a  d in ic a l  se tt in g  w h e re  th e y  
c a n  b e  m o n ito re d . F o r  t h e  t r e a tm e n t  o ỉ  p íư a g o n im ia s i s  
W H O  re c o m m e n d s  th a t  a d u lts  a n d  c h ild re n  o v e r  4  y e a n  of 
a g e  b e  g iv en  a  to ta l  d a ily  o ra l d o se  o í  2 0  m g /k g  a ỉte r  food. in  
tw o  d iv ided  doses.

U v e r f lu k e  iitỉecH o n s. A lth o u g h  p ra z iq u a n te l  is u se d  to  
ư e a t  m o st ío o d -b o m e  tre m a to d e  in ỉe c tio n s , it  h a s  little  o r  
n o  e lh cacy  in  ta sd o lia s is  (p . 1 4 6 .2 )  a n d  tr id a b e n d a z o le  is 
c o n s id e red  to  b e  th e  d ru g  o f c h o ic e .u  S ev era l s ữ n ^ 5-* 
h a v e  sh o w n  th e  e ỉh c a c y  o f  t r id a b e n d a z o le  in  ỉasdo lias is.

1. Keiser J, tí  al. Trỉdabendazole ỉo r the  treatm ent o{ ỉasdoỉỉasis and 
paragonimỉasU. Bxpert opàỉ Invest Drugs 2005; 14: 1513-26.

2. Abramowỉcz M, ed. Drugs Ịor parasửừ ờựtctíons. 3rd eđ. New Rocheỉỉe 
NY: The Medical Lener, 2013.

3. Apt w, tí al. Treatm ent of hu m an  chrooỉc ỉasdoỉỉasis wỉth 
trỉdabendaxoỉe: đrug efficacy and serologic response. Am J  Trop Mid 
Hy$ 1995; 52: 532-57

4. El-Karaloy H, t í  aL Human ỉasdolỉasiỉ in Egypdan dúỉdren: successíul 
treatment w ỉth trỉdabendazoỉe. J  Trop Pĩd&atr 1999; 45:135-8.

- -  JC  tía l. The efficacy and toỉerabỉỉity o i  trỉdabendaxoỉe ỉn Cuban
patỉents w ith U tent and chronỉc Fasdola hepatíca ỉníectỉon. Am J  Trop 
Med Hys 2000; 63: 264-9.

6. Graham cs, tí al. Imported Fasdoỉa hepadca Iníection in the United 
States and ưeatroent wỉth trỉdabendazole. Qin ĩnỊéữ Dừ 2001; 33: 1-5.

7. Talaie H. t ía L  Randomỉzed txial o ỉ a sỉngle, doubỉe and triple dose of 10 
mg/kg oỉ a hum an ỉonnulation of tridabendaxoỉe ỉn patỉents wỉth 
ỉasdoỉỉasỉs. ũ ừ t Exp Pharmaal Physiol 2004; 31:777-82.

8. Marcos LA. t í  al. Naturaỉ history, dỉnỉcoradỉoỉogic coưelates, and 
response to trỉdabendazole ỉn acute massive ỉasdoỉỉasỉs. Am J  Trvp Med 
Hyg 2008; 78: 222-7.

L ung D uke in íe d io n s .  A lth o u g h  p ra z iq u a n te l  is u su a lly  
g iv en  as th e  d ru g  o f  ch o ic e  in  t h e  t r e a tm e n t  o f p a ra g o n i-  
m iasis  (p. 14 6 .3 ), t r id a b e n d a z o le  is re c o m m e n d e d  as  a n  
a lte m a t ìv e . 1 E n c o u ra g in g  re su lts  w e re  re p o r te d  ừ o m  a 
p ilo t s tu d y  o f trlc Ia b e n d a z o le .2 In  a n  o p e n  c o m p ara tiv e  
s tu d y ’ in  62  p a tie n ts ,  a  m o re  ra p id  pa rasito log ica l resp o n se  
w a s  o b ta in e d  w ith  tr ìd a b e n d a z o le  in  o ra l  doses of 5 m g /k g  
o n c e  daily  fo r  3 days, lO m g /k g  tw ice  o n  o n e  day, o r  
lO m g /k g  as a  s in g le  dose , t h a n  w ú h  p raz iq u a n te l. C linical 
sy m p to m s reso lv e d  a t  a c o m p a ra b le  r a te  in  all g roups. A 
la te r  s tu d y  c o m p a re d  th e  tvvo o n e -d a y  reg im en s  in  154 
p a tie n ts .4 A íte r  3 m o n th s ,  th e  c u re  ra te s  (assessed  b y  d e a r -  
a n c e  o f eggs ( ro m  sp u tu m ) w e re  8 4 .4 %  in  th o se  g iv en  a 
s in g le  dose  o f  1 0 m g /k g , a n d  9 0 .9 %  in  th o se  g iv en  tw o  

■ su c h  doses o n  th e  sa m e  d a y . I n  th o se  w h o  w e re  still 
in fe c te d  a t  3 m o n th s ,  a  seco n d  tw o -d o se  co u rse  re su lte d  in  
c o m p le te  p a rasito lo g ic a i d e a r a n c e  a t  1 y e a r.

ỉ . Abramowicz M. ed. Drugs for parasitìc inftaùms. 3rd ed. New Rochelle 
NY: The Medỉcaỉ Letter,20l3.

2. Rỉpert c  t í  aỉ. Therapeutỉc ef!ect of tridabendaxole in padents wỉth 
paragonỉmỉasis ỉn  Cameroon: a piỉot study. Tram R Soc Trop Med Hyg 
1992; 86: 417.

3. Calvopiủa M. tía l. Treatment of hurnan puỉmonary paragonimỉasiỉ vnth 
trídabendazole: dinical toỉerance and drug edỉcacy. Traỉts R Soc Trop Med 
Hys 1998; 92: 566-9.

4. CaĩvopỉAa M. t í  a l  Comparison o ỉ two single*day regimens oỉ 
trỉdabendazoỉe ỉo r the treatm ent o ỉ hum an puỉmonary paragonimỉasỉs. 
Trans R Soc Trap Med Hyg 2003; 97: 451-4.

Preparations
Proprietary Preparatkxu (đetails a re  given in Volum e B) 

Single-ingredient Preporotions. F r.: Egaten: Gr.: Egaten.

The Symbol t  denotes a preparation no longer actively marketed



168 Antibacterials

Antibacterials

Drug Groups, p> 170 
. Aminoglycosides, p. 170 - :
Antimycóbacterials, p. 171 
Cephálósporins and related beta lactams, p. 171 
Chloramphenicols, p. 171 
Glycopeptides, p. 172 
Lincosámides, p.172 
Macrolides, p. 172 
Penicillíns, p. 172 
Quinoloneỉ, p. 173
Sulíonamides and diaminopyrimidines, p. 173 
Telracyclines, p. 173 
Miscellaneous Antibacterials, p. 174 

Choice of Antíbacterial, p. 174 
. Abscess, abdominal, p. 174 

. Abscess, brain, p. 174 
Abscess, liver, p. 174 

. Abscess, lung, p. 174 
Actinomycosĩs, p. 174 

' Anaerobic bacterial iníections, p. 175 
Anthrax, p. 175 •
Antibiotic-associated colitis, p. 175 
Arthritís, bactèrial, p. 175 

’ Bacillory àngiữmatosis, p. 175 
Bacleriál vaginosis, p. 176 
Biliary-tract iriỉections, p. 176 
Bites and stings, p. 176 

. Bone and joint inrections, p. 177 
Bọtuliỉm, p. 177 
Bronchitis, p. 177 
Brucellosís, p. 178.
Canipylobacter enteritis; p. 178 

■ Cat scrâtch diseasè, p. 178 ^
Cạllulitis, p. 179 ,
.Cervicitis, p. 179 

• -.Chancroid, p. 179 
Chlamydial iníections, p. 179 T 
Cholera and other vibrio inPections, p. 179 
Cystic hbrosis, p. 179,

: Diarrhoea, iníective, p. 180 
Diphtheria, p. 180 
Ear inỉections, p. .181 
Ehrlichiosis, p. 181 
Endocarditis, p. 181 ■
Endometritis, p. 182 

-Enterococcal iníections, p. 183 
Epididyirtilis, p. 183 
Epiglottitis, p. 183

T his c h a p te r  in d u d e s  a n tim ic ro b ia l  d ru g s  vvhose m a in  u se  is 
t h e  t te a tm e n t  a n d  p ro p h y la x is  o f  b a c te r ia l  in ie c tìo n s . I n  
p ra c tic e  th e  te r m  'a n tib io t ìc s ' Is o í te n ,  a n d  in  so m e  In s ta n ces 
e rro n e o u s ly ,  u s e d  to  e n c o m p a ss  a ll oi th e s e  d ru g s. In  Martindale t h e  te r m  a n t ib a a e r ì a l  is p r e íe r r e d  fo r  th e  đ ru g s  in  
th is  c h a p te r .  T h e  g ro u p s  i n to  v vh ich  th e s e  d ru g s  m a y  b e  
c a te g o rise d  a ie  d e sc r ib e d  p . 1 7 0 .1 . A n tib a c te r ìa ỉs  d e sc rib ed  
e ls e w h e re  in  Martíndale i n d u d e  m e ư o n id a z o le  (p. 9 3 8 .1 ), 
n i ta z o x a n id e  (p . 9 4 4 .2 ), a n d  tin iriaT o le  (p . 9 5 1 .3 ), vvhich, as 
w e ll  a s  b e in g  a n tip ro to z o a ls , a re  u s e d  in  t h e  t r e a tm e n t  o í  
a n a e ro b ic  b a c te r ia l  in íe c tio n s .

I m m u n o lo g ic a l  a p p ro a c h e s  to  t h e  t r e a u n e n t  a n d  
p ro p h y lạ x is  o f  b a c te r ia l  i n íe a io n s  a re  d isc u sse d  u n d e r  
V a c d n e s  Im m u n o g lo b u ỉ in s  a n d  A n tise ra , p . 2 3 7 3 .1 .

I n  a d d itío n , d is in ĩe c ta n ts  a n d  p re s e rv a tìv e s  (p . 17 3 1 .1 ) 
a re  u s e d  to  k ill o r  in h ib i t  th e  g ro v v th  o f  m ic ro -o rg a n ism s.

DrucỊ Groups
A lth o u g h  a n t ib a a e r ia l s  a re  v e ry  d iv e rse  c o m p o u n d s  th e y  
a re  o f te n  d a s s ih e d  a n d  d isc u sse d  in  g ro u p s . T h e y  m a y  b e  
d a s s ih e d  a c co rd in g  to  th e i r  m o d e  o f  a c tio n  ọ r  s p e c tru m  o f 
a n tũ n ic ro b ia l  a c tìv ity , b u t  g e n e ra lly  th o s e  vvith s im ila r  
C hem ical s tru c tu re s  a re  g ro u p e d  to g e th e r .

AmỉnogỊycosides
T h e  a m in o g ly c o s id e s  a re  a  d o s e ly  r e la te d  g ro u p  o f  
b a a e r id d a l  a n t íb a a e r ia l s  d e riv e d  f ro m  b a c te r ia  o f  th e  
o r d e r  A c tin o m y c e ta le s  o r, m o re  s p e d h c a l ly ,  t h e  g e n u s  
Streptomyces ( I ra m y c e tin , k a n a m y d n ,  n e o m y d n ,  p a ro m o -  
m y d n ,  s tr e p to m y d n ,  a n d  to b r a m y õ n )  a n d  th e  g e n u s  
Micromonospora ( g e n ta m id n  a n d  s is o m id n ) .  T h e y  a re  
p o ly c a tio n ic  c o m p o u n d s  th a t  c o n ta in  a n  a m in o c y d ito l.

’ Escherichia coli enteritis, p.-184 - 
- Eye iníections, p. l 84 

> Gas gàngrene, p. 184 .
• Gastro-entẽritís, p. 184

AnHbiotíc-associated colitis, p. l 85 ■ 
Campylobactẹr enteritis, p. 186 
cholerá and ortier vibrìo iníectíons, p. 186 
Escherichia coll enịariHs, p. 186 
Necrotising enterocoliris, p. 187"
Salmonèllă enleriHs, p. 187.
Shigẹllosis, p 188 ’
Yersinia entéritìs, p. 188 

Gonorrhoea, p. 188 
Granuloma inguinale, p. 188 
Haemophilus influenzae infections, p. 188 
Helicobacter pylori iníections, p. 188 
Inỉections in immunócomprómised patients, p. 188 
Inlensive care, p. 189 
Legionnọires' disease, p. 190 
leprọsy, p. 190 
Leptoịpirosis, p. 191 
Usteriosis, p. 191 
Lyme disease, p. 192 
lỹỉnphogranuloma venereum, p. 192 
Melioidõsis, p. 192 
Meningitis, p. 193 
Meningococcal iníectìons, p. 194 
Mouth iníectìons, p. 194 
Mycetoma, p. 195 
NecroHsing enterocoliHs, p. 195 
Necrotising Ibsciilis, p. 195 
Neonatal conịunctìvitis, p. 195 
Nocardiosis, p. 195
Nontuberculoús mycobacterial inỉecHons, p. 196
obstetrìc disorders, p. 197
Osleomyelitis, p. 197
Otìtis extema, p. 197
Otilis media, p. 197 '
Pancreatítìs, p. 198 
Pelvic inAammatory disease, p. 198 
PepHc uỊcẹr disease, p. 199 
Peiinatal slrẹptococcal iníectíons, p. 199 
Peritonitis, p. 199 
Pertussis, p. 200 
Pharyngitis, p. 200 

• Pinta, p. 201 
Plaguè, p. 201 '
Pneúmonia, p. 202

u su a lly  2 -d e o x y s ư e p ta m in e , o r  s ơ e p tid in e  in  s tr e p to m y d n  
a n d  re la te d  c o m p o u n d s ,  vvith c y d ic  a m in o -su g a rs  a t ta c h e d  
b y  g lycosid ic l in k a g e s . T h e re ío re ,  th e y  h a v e  a lso  b e e n  
te rm e d  am in o g ly co s id ic  a m in o c y d ito ls .  T h e  s u lía te  sa lts  a re  
g e n e ra lly  u se d .

T h e  a m in o g ly co s iđ e s  h a v e  b ro a d ly  s im ila r  to x ico lo g ica l 
fea tu res . O to to x id ty  is a  m a jo r  lứ n i ta ú o n  to  t h e ữ  use ; 
s tr e p to m y d n  a n d  g e n ta m id n  a re  g e n e ra lly  c o n s id e re d  to  b e  
m o re  to x ic  to  t h e  v e s tib u la r  b r a n c h  o f  th e  e ỉg h th  c ra n ia l 
n e rv e  a n d  n e o m y d n  a n d  k a n a m y d n  to  b e  m o re  to x ic  to  th e  
a u d ito ry  b ra n c h . O th e r  a d v e rse  e ữ e c ts  c o m m o n  to  th e  
g ro u p  i n d u d e  n e p h ro to x id ty ,  n e u ro m u s c u la r  b lo ck ad e , 
a n d  a lle ig y , i n d u d in g  c ro ss -re a c tìv ity .

T he p h a n n a c o k in e tic s  o f  t h e  a m ỉn o g ly co s id e s  a re  v e ry  
sũ n ila r. L ittle  is a b so rb e d  f ro m  th e  g a s ư o in te s t in a l  ữ a c t  b u t  
th e y  a re  g e n e ra lly  vvell d is tr ib u te d  in  th e  b o d y  a íte r  
p a re n te ra l  d o sa g e  a lth o u g h  p e n e ơ a t io n  in to  th e  CSF ỉs p o o r. 
T h ey  a re  e x a e t e d  u n c h a n g e d  in  t h e  u r in e  b y  g lo m e ru la r  
B lơ a tio n .

T he a m in o g ly c o s id e s  h a v e  a s im ila r  a n tin ú c ro b ia l  
s p e c ta im  a n d  a p p e a r  to  a c t b y  in te r íe rú ig  w i th  b a c te r ia ĩ  
p ro te in  sy n th e s is , p o ss ib ly  b y  b in đ in g  irre v e rs ib ly  to  th e  30S 
a n d  to  so m e  e x te rn  t h e  50S  p o r tio n s  o f th e  b a a e r ì a l  
rib o so m e. T h e  m a n n e r  in  w h ic h  th e y  b r in g  a b o u t  cell d e a th  
is n o t  íu lly  u n d e rs to o d . T h e y  a re  m o s t  a c tiv e  a g a in s t  G ra m - 
n e g a tiv e  ro d s. Staphylococcus aurcus is su sce p tib le  to  th e  
am in o g ly co sid es  b u t  o th erv v ise  m o s t  G ra m -p o s itiv e  b a c te r -  
ia, a n d  a lso  a n a e ro b ic  b a a e r i a ,  a re  n a tu r a lly  re s is ta n t . 
A m in o g ly c o ã d e s  s h o w  e n h a n c e d  a c tiv ity  w i th  p e n id l lú is  
a g a in s t  so m e  e n te r o c o c d  a n d  s t r e p to c o c d .  B a c te r ia l  
re s is ta n c e  t o  s tr e p to m y d n  m a y  o c c u r  b y  m u ta t io n ,  w h e re a s  
w ith  th e  o th e r  a m in o g ly c o s id e s  i t  is  u su a lly  a s s o d a te d  w ith  
th e  p la sm id -m e d ia te d  p ro đ u c t io n  o f in a c tiv a tin g  e n z y m e s
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w h ic h  a re  cap ab le  o f  p h o s p h o ry la tio n , a c e ty la tio n . o r  
a d e n y la t ío n . T h e  a m in o g ly co s id e s  h a v e  a  p o s ta n tib io tic  
e í íe c t ,  t h a t  is a n t ib a c te r ia l  a c t iv i ty  p e r s i s t in g  a í te r  
c o n c e n tra t io n s  h a v e  d r o p p e d  b e lo w  m in im u m  in h ib ito ry  
c o n c e n n a t io n s .

Streptomyán w a s  t h e  f ĩm  a m ín o g ly c o s id e  to  b e c o m e  
a v a ila b le  c o m m e rd a l iy  a n d  w a s  iso la te d  b o m  a  s tr a in  o ỉ  
Streptomyces ỊTÌSC U Ỉ in  1 944 . Its  u se  is  n o w  r e s tr ic te d  m a in ly  
to  t h e  t r e a tm e n t  o f tu b e rc u lo s is  w h e n  i t  is alvvays g iv e n  w ith  
o th e r  a n ti tu b e r c u lo u s  d ru g s  b e c a u se  o f  t h e  r a p id  d ev e lo p - 
m e n t  o f  re s is ta n c e . Dihydroítrrptomyàn. a  r e d u c t io n  p r o d u a  
o f  s tr e p to m y d n ,  is o n ly  ra re ly  u se d  b e c a u s e  o f its  to x id ty .  
T h e  neomyàn c o m p le x  o f  a n tib a r te r ia ls  w e re  th e  n e x t  to  be  
iso la ted ; n e o m y d n  i ts e ư  is m a in ly  a  m ix tu re  o f t h e  B a n d  c 
iso m e rs ; n e o m y d n  B is c o n s id e re d  to  b e  id e n tìc a l  w ith  
Ịramycetìn. B e c a u se  o f  t h e ừ  to x id ty  t h e y  a re  n o t  g iv en  
sy ste m ic a lly . T h e  r e la te d  c o m p o u n d  paromomyãn (p . 945 .3 ) 
a lso  h a s  a n tip ro to z o a l a n d  a n th e lm in tic  p ro p e r t ie s  a n d  m a y  
b e  u s e d  ỉn  t h e  ư e a tm e n t  o ỉ  in te s tin a l  a m o e b ia sis , cesto d e  
in íe c tio n s , c ry p to sp o rid io sis , a n d  le ish m a n ia s is . Kanamyán 
is less to x ic  t h a n  n e o m y d n  a n d  c a n  b e  u s e d  sy s tem ica lly . 
A ỉth o u g h  i t  h a s  b e e n  u s e d  in  p e n id l l in - re s i s ta n t  g o n o rr-  
h o e a , i t  Is n o t  a c tiv e  a g a in s t  Píeudomortas aeruginosa a n d  h a s  
g e n e ra lly  b e e n  re p la c e d  b y  g e n ta m id n  a n d  o th e r  n e w e r  
am in o g ly co s id e s .

Gentamidn vvas iso la te d  b o m  Micromonospora purpurea in  
1 963  a n d , b e in g  a c tiv e  a g a in s t  Pĩ. aeruginosa a n d  Serratia 
marcacens, ís  w id e ly  u s e d  in  t h e  t r e a tm e n t  o f  life- 
t h r e a te n in g  in íe c tio n s .  Tobramydn is o n e  o f  s e v e ra l  
c o m p o n e n ts  o f  th e  n e b r a m y d n  c o m p le x  o f  a m in o g ly co s id e s  
p ro d u c e d  b y  Streptomycts tenebrarius. I t  h a s  a n  a n tim ic ro b ia l  
s p e c tru m  v e ry  s im ila r  to  th a t  o f  g e n ta m id n  a n d  is re p o r te d  
to  b e  m o re  a c tiv e  a g a in s t  Pỉ. airuginosa. Amikadrt, a
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s e m is y n th e tic  d e iiv a tiv e  o f  k a n a m y c in ,  h a s  a  s id e -c h a in  
re n d e r in g  it less su scep tib le  to  in a c t ìv a t in g  e n z y m e s . I t  h a s  a  
s p e c tr u m  of ac tiv ity  lik e  t h a t  o i  g e n ta m id n  b u t  G ram - 
n e g a tiv e  b a c te r ìa  re s is ta n t  to  g e n ta m id n ,  to b ra m y d n ,  a n d  
k a n a m y d n  a re  o f te n  se n sitiv e . Sisomicm is d o s e ly  re la te d  
s tru c tu ra lly  to  g e n ta m ic in . Netìừnián, th e  N -e th y l d e riv a tiv e  
o f s is o m id n , m a y  b e  a c tiv e  a g a in s t  so m e  g e n ta m id n -  
r e s is ta n t  s tra in s  o f b a c te i ia  a l th o u g h  n o t  to  t h e  sa m e  e x te rn  
as a m ik a d n .  O th e r  a m in o g ly co s id e s  in c lu d e  apramyàn, 
arbekadn, astromiàn, btkanamyàn, dibekacin, etimián, ừipa- 
miàn, a n d  micronomiàn.

A m in o g ly c o s id e s  s h o u ld  in  g e n e ra l  o n ly  b e  u se d  fo r  th e  
ư e a tm e n t  of se rio u s  in íe c tio n s  b e c a u s e  o f  th e ir  p o te n t ia l  
t o x id ty  a n d  a n tim ic ro b ia l  s p e c tru m . D oses m u s t  b e  
c a re ỉu lỉy  r e g u la te d  to  m a in ta in  p la sm a  c o n c e n ơ a t ío n s  
w ith ữ i  t h e  th e r a p e u tic  ra n g e  b u t  a v o id  a c c u m u la tío n , 
e s p e d a l ly  in  p a tie n ts  w i th  r e n a l  im p a irm e n t.  N e o m y d n  a n d  
h a m y c e t in ,  w h ic h  a re  c o n s id e re d  to o  to x ic  to  b e  g iv en  
p a re n te rà U y , h a v e  b e e n  g iv e n  o ra lly  to  sú p p ress  th e  
in te s t in a l  f lo ra. T h e  to p ic a l u se  o f  n e o m y d n  a n d  g e n ta m id n  
h a s  b e e n  a s s o d a te d  vvith a lle rg ic  re a c tío n s  a n d  th e  
e m e rg e n c e  o f r e s is ta n t  b a c te r ia . G e n ta m id n  o r  to b ra m y c in  
a re  t h e  d ru g s  o f c h o ic e  in  th e  t r e a tm e n t  o f  U íe -th re a te n in g  
in te c tio n s  d u e  to  a m in o g ly co s id e -se n s itiv e  o rg an ism s  a n d  
a re  o f te n  u s e d  w i th  o th e r  a n tib a c te r ia ls .  W ith  th e  
c o n tin u in g  e m e rg e n c e  o f r e s is ta n t  s tra in s , a m ik a c ú i a n d  
n e t i lm id n  ỉh o u ld  b e  re se rv e d  fo r  s e v e re  in te c tìo n s  re s is ta n t  
to  g e n ta m id n  a n d  th e  o th e r  a m in o g ly co s id e s .
D e sc r ib e d  in  th is  c h a p te r  a re  
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Antimycobaderials
T h e  a n tim y c o b a c te r ia ls  a re  a  m isc e lla n e o u s  g ro u p  o f 
a n ú b a c te r ia ls  w h o s e  s p e c tru m  o f a c tiv ity  in d u d e s  Myco- 
bacterium spp. a n d  vvhich a re  u s e d  in  t h e  t r e a tm e n t  of 
tu b erc u lo s is , lep ro sy , a n d  o th e r  m y c o b a a e r ia l  in íe c tio n s . 
T h e y  i n d u d e  th e  rU a m y d n s , a lso  k n o w n  as a n s a m y d n s  o r  
r i ío m y d n s ,  a  g ro u p  o f  a n tib a c te r ia ls  iso la te d  h o m  a  s tr a in  of 
Amycolatoprís mediterranei (Nocardia mediterranei: Streptomyces 
meditcrranei). T h e  m a in  a n tib a c te r ia l  in  th is  g ro u p , 
rifampidn, is a  m a in s ta y  o f r e g im e n s  fo r  th e  ơ e a tm e n t  of 
tu b e rc u lo s is  a n d  lep rosy , a n d  is  in c re a s in g ly  b e in g  u se d  fo r 
o th e r  in íe c tio n s . T h e  re la te d  d r u g  riỊabutin is also  u se d  in  
m y c o b a c te r ia l  d isease , e s p ẽ d a l ly  n o n tu b e r c u lo u s  m y co b a c -  
te r ia l  in fe d io n s  d u e  to  Mycobacteríum avium c o m p le x  
(M A C ). O th e r  r i ía m y d n s  d e sc rib ed  in  th is  c h a p te r  in d u d e  
rifapentine, rifaxừnin w h ic h  ís p o o r iy  a b so rb e d  a n d  is m a in ly  
u se d  fo r  a  ío ca l e ữ e c t  o n  th e  g a s tro in te s tin a l  t ta c t,  a n d  
rifamyãn sodium, a  r i t a m y d n  ra re ly  u s e d  as  i t  h a s  b e e n  
su p e rs e d e d  b y  m o re  e ffec tiv e  d ru g s.

A n o th e r  a n tim y c o b a d e r ia l  vvidely u se d  fo r  tu b erc u lo s is  
is ừortiaỉid, a d e riv a tiv e  o f  iso n ic o tin ic  a tìd ;  i t  is in v a r ia b ly  
u s e d  w i th  o th e r  d ru g s  to  a v o id  o r  d e la y  e m e rg e n c e  o f 
re s is ta n c e .  Pyraãnamidt, a  n ic o tin a m id e  de riv a tiv e , is also  
a n  im p o r ta n t  c o m p o n e n t  o f  r e g im e n s  fo r  tu b erc u lo s is , w h ile  
ethambutol a n d  th e  a m in o g ly co s ìd e  streptomyrín a re  a d d e d  
w h e n  r e s i s ta n c e  to  f i r s t - l in e  d r u g s  is  l ik e ly .  T h e  
th io se m ic a rb a z o n e  d e riv a tiv e  ửiioacetaĩone is n o w  less 
vvidely u se d  in  tu b erc u lo s ls  b e c a u s e  o f  its  to x id ty  a n d  
b e c a u s e  m o re  eH ective  d ru g s  a re  a v a ila b le , b u t  is so m e tim e s  
u se d  in  d e v e lo p in g  c o u n tr ie s . O th e r  d ru g s  th a t  h a v e  b e e n  
u se d  to  t re a t  tu b e rc u lo s is  i n d u d in g  aminosalicylic acid a n d  its 
salts , bedaquiline Ịumarate, caprtomycin. cydostrine, ethỉon- 
amide, protionamide, a n d  kanamycin a re  r e g a rd e d  as  
secondary drugs and are reserved ỉo r  patients in who m  
re s is ta n c e  o r  to x id ty  to  f ĩrs t- lin e  d ru g s  is a  p ro b le m . 
D e la m a n id  is a n  im id a zo le  d e riv a tiv e  u n d e r  in v es tig a tio n  
for m u lt id ru g - re s is ta n t  tu b erc u lo s is .

T h e  s u lỉo n e s  h a v e  b e e n  u se d  s in c e  th e  1940S in  th e  
ư e a tm e n t  of lep rosy , b u t  th e  o n ly  o n e  vvidely u se d  n o w  is 
dapsone, a n  im p o r ta n t  c o m p o n e n t  o f  m u lt id ru g re g im e n s .  Its  
a c tio n  is  th o u g h t  to  in v o lv e  in h ib i t io n  o f ỉo la te  m eta b o lism , 
s im ila r ly  to  th è  su lto n a m id e s , a n d  d a p so n e  is a lso  u se d  for 
th e  p ro p h y la x is  o f m a la ria  a n d  fo r p ro p h y la x is  a n d  
t r e a tm e n t  o f p n e u m o c y s tis  p n e u m o n ia .  A lso  im p o r ta n t  in  
th e  t r e a tm e n t  o f  lep ro sy  is th e  p h e n a z in e  d ye  clofazimine. 
A d d itio n a lly , i t  h a s  a  ro le  in  th e  ư e a tm e n t  o f ty p e  2  le p ra  
r e a c t io n s  a n d  h a s  b e e n  u s e d  in  o th e r  m y co b a c teria i 
in íe c tio n s .  T h e  th io a m id e s  tíhionamide a n d  protionamidt 
h a  v e  b e e n  u s e d  in  t h e  t r e a tm e n t  o f  le p ro sy  a n d  tu b ercu lo sis , 
b u t  h a v e  g e n e ra lly  b e e n  re p la c e d  b y  less  tox ic  d ru g s, íor 
e x a m p le  dấrithromydn, oỊloxadn. minocydine, o r  ptỊloxaàn, in  
a l te m a t iv e  a n ti le p ro tic  r e g ũ n e n s .
D e sc r ib e d  in  th is  c h a p te r  a re
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Cephalosporíns and related beta lactams
T h e  c e p h a lo sp o rin s  o r  c e p h e m  a n tib a c te iia ls  a re  se m isy n -  
th e tíc  a n d b a c te ria ls  d e riv e d  íro m  c e p h a lo s p o rin  c, a  n a tu r a l  
a n tib a c te r ia l  p r o d u c e d  b y  th e  m o u ld  Cephalosporium 
acremonium. T h e  a c tiv e  n u c le u s , 7 -a m in o c e p h a lo sp o ra n ic  
a d d ,  is  v e ry  d o s e ly  r e la te d  to  t h e  p e n id l l in  n u d e u s ,  6 - 
a n ú n o p e n id l la n ic  a d d ,  a n d  c o n sis ts  o f a  b e ta - la c ta m  r in g  
íu se d  w i th  a  6 -m e m b e re d  d ih y d ro th ia z in e  r in g  a n d  h a v in g  
a n  a c e to x y m e th y l g ro u p  a t  p o s it io n  3. C e p h a lo sp o tin  c h a s  
á  s id e -c h a in  a t  p o s it io n  7  d e riv e d  h o m  D -a -am in o a d ip ic  
a d d .  C h e m ic a l m o d ih c a tio n  o ỉ  p o s ió o n s  3 a n d  7  h a s  r e s u l te d  
in  a . s e r ie s  o f  d ru g s  w i th  d i f f e re n t  c h a ra c te r is t ic s .  
S u b s t i tu tio n  a t  t h e  7 - a m in o  g r o u p  te n d s  to  a í íe c t  
a n tib a c te r ia l  a c tio n  w h e re a s  a t  p o s it ío n  3 Ít m a y  h a v e  
m o re  o f  a n  e ữ e c t o n  p h a rm a c o k in e tic  p ro p e r tie s .

T h e  c e p h a ỉo sp o rin s  a re  b a c te r id d a l  a n d , l ik e  th e  
p e n id ll in s ,  t h e y  a c t b y  in h ib itin g  sy n th e s is  o f th e  b a c te r ia l  
cell vvall. T h e  m o s t  vvidely u se d  System  o f  d a s s ih c a tio n  o f 
c e p h a lo sp o rin s  is b y  g e n e ra tio n s  a n d  is b a se d  o n  th e  g e n e ra l  
ỉe a tu re s  o f th e ứ  a n tib a c te r ia l  ac tìv ity , b u t  m a y  d e p e n d  to  
so m e  e x te rn  o n  w h e n  th e y  w e re  in tro d u c e d . S u c c e ed in g  
g e n e ra tio n s  g e n e ra lly  h a v e  in c re a s in g  a c tiv ity  a g a in s t  
G ra m -n e g a tiv e  b a a e r ia .  CeỊalotin w a s  o n e  o f t h e  firs t 
c e p h a lo sp o rín s  to  b e c o m e  av a ila b le  a n d  is r e p re s e n ta tiv e  of 
th e  f l r s t - g e n e r a t i o n  c e p h a lo sp o rin s . I t  h a s  g o o d  a c tiv ity  
a g a in s t a  w id e  sp e c tru m  o f G ra m -p o s itiv e  b a c te r ia  in d u d in g  
p e n id l l in a s e -p ro d u d n g , b u t  n o t  m e t id ll in - re s is ta n t ,  s ta -  
p h y lo c o c d ; e n te ro c o c d  a re , h o w e v e r , r e s i s ta n t  I ts  a c tiv ity  
a g a in s t G ra m -n e g a tiv e  b a c te r ia  is  m o d esL  C e ía lo ó n  is n o t  
a b so ib e d  h o m  th e  g a s tro in te s tin a l  t ra c t  a n d  m u s t  b e  g iv e n  
p a re n te ra l ly  a l th o u g h  in ư a m u s c u la r  d o sa g e  is p a in h i l .  
C e ỉa lo tin  h a s  g e n e ra lly  b e e n  re p la c e d  b y  cefazolin o r  
ceỷradine. Cefaloridúư is n o w  ra re ly  u s e d  b e c a u s e  of its  
n e p h ro to x id ty .  C e h a d in e  is a b s o ĩb e d  bom th e  g a s tro -  
ứ ite s t in a l  tra c t  a n d  c a n  b e  g iv e n  b o th  o ra lly  a n d  b y  
in je c tìo n . Cefadroxil, ccfatrizine, a n d  cefaỉcxin a re  a ll  g iv en  
o ra ỉly . A ll o f  th e s e  d ru g s  h a v e  a  v e ry  s im ila r  s p e c tru m  of 
a n tim ic ro b ia l a c tiv ity  to  c e ỉa lo tỉn . CeỊador is  a lso  g iv en  
o ra lly . I t  h a s  s im ila r  a c d v ity  to  c e ía lo tin  a g a in s t  G ra m - 
p o s itiv e  c o c d . b u t  b e c a u s e  o f its  g re a te r  a c tiv ity  a g a in s t  
G ra m -n e g a tiv e  b ac te r ía , p a rt ic u la r ĩy  Haemophilus influenzae, 
it  is o í te n  d a s s ih e d  as a  s e c o n d -g e n e ra tio n  d ru g . Cefprozil is 
a n  o ra l c e p h a lo sp o iỉn  vvith a  lo n g e r  ha lỉ-U íe  t h a n  c e ía d o r .

CcỊamandok vvas t h e  firs t av a ila b le  s e c o n d - g e n e r a t l o n  
c e p h a lo sp o rin . I t  h as  s im ila r  o r  s lig h tỉy  less a c tiv ity  t h a n  
c e ía lo tin  a g a in s t G ra m -p o s itiv e  b a a e r i a ,  b u t  g re a te r  s ta b iỉity  
to  h y d ro ly s is  b y  b e ta  lac ta m a se s  p ro d u c e d  b y  G ra m - 
n e g a tiv e  b a c te r ia  a n d  e n h a n c e d  a c tiv ity  a g a in s t  m a n y  o f th e  
E n te ro b a c te r ia c e a e  a n d  Haemopkilus influenzae. I t  is g iv en  
p a re n te ra lly .  Ctỷuroxime h a s  a  s im ỉla r  s p e c tru m  o f  a c tiv lty  to  
c e la m a n d o le  a l th ọ u g h  i t  is e v e n  m o re  re s is ta n t  to  h y d ro ly s is  
b y  b e ta  lac tam ases. I t  is g iv e n  p a re n te ra U y  b u t ,  cíỊuroxime 
axetil, t h e  a c e to x y e th y l e s te r  o f c e h iro x im e , is g iv e n  o ra lly . 
O th e r  d ru g s  c lass ih ed  a s  s e c o n d -g e n e ra tio n  c e p h a lo sp o rin s  
a n d  g iv en  p a re n te ra lly  i n d u d e  cefoniàd, ceforanide. a n d  
ccfotiam; th e s e  all h a v e  sp e ctra  o f  a c tiv ity  s im iỉa r  to  
c e ỉa m a n d o le . C e p h a m y d n s  (see b e lo w ) a re  a lso  d a s s ih e d  
vvlth s e c o n d -g e n e ra d o n  c e p h a lo sp o rin s .

T h e  t h i r d - g e n e r a t i o n  c e p h a lo s p o r ín s ,  s o m e t im e s  
re íe r re d  to  as  e x t e n d e d - s p e c t r u m  c e p h a ỉo sp o rin s , a re  
e v e n  m o re  s tab le  to  h y d ro ly s is  b y  b e ta  la c ta m a se s  t h a n  
c e ía m a n d o le  a n d  c e íu ro x im e . C o m p a re d  w ith  t h e  e a rl ie r  
g e n e ra tio n s  of c e p h a lo sp o rin s  t h e y  h a v e  a vvider s p e c tru m  
a n d  g re a te r  p o te n c y  o f  ac tiv ity  a g a in s t G ra m -n e g a tiv e  
o rg an ism s, in c lu d in g  m o s t c lin ica lly  im p o r ta n t  E n te ro b a c -  
te r íac e a e . T h e ir  ac tiv ity  a g a in s t G ra m -p o s itiv e  o rg an ism s  is 
sa id  to  b e  less t h a n  th a t  o f th e  í ir s t-g e n e ra tio n  d ru g s, b u t  
th e y  a re  v e ry  a r t iv e  a g a in s t  s tre p to c o c d . Cefotaxime w a s  th e  
fĩrst o f  th is  g ro u p  to  b e c o m e  av a ila b le  a n d  it h a s  re la tiv e ly  
m o d e s t  a c tiv ity  a g a in s t Pĩcudomonas aeruginosa. CeỊmmoxime, 
cefũdmme, ceỷtaoximt, a n d  ceỹtrìaxorư a re  a ll v e ry  s im ila r  to  
c e ío ta x im e  in  th e i r  a n tim ic ro b ia l  ac tiv ity . T h e se  d ru g s  a re  
a ll  g i v e n  p a r e n t e r a l ly  a n d  d i í í e r  m a in ly  i n  t h e i r  
p h a rm a c o ld n e n c  ch ara c te r is tic s . CeỊõàmt is a  th ird -g e n e ta -  
t io n  c e p h a lo sp o rin  g iv e n  orally ; o th e r s  i n d u d e  cefdinir, cefetametpivoxil, ccfpodoxime proxetil, a n d  ceịtibuten. CeỊtaàdimt 
is ty p ic a l o f  a  g ro u p  o f  p a re n te ra l  t h ữ d - g e n e r a t ío n  
c e p h a lo sp o rin s  w i th  e n h a n c e d  a c tiv ity  a g a in s t  Ps. acrugi- 
nosa. Cefoperazone is s im ila r  in  Ị t ỉ  a c tiv ity  to  c e ỉta z id ũ n e . 
Cefpiramide is  s tru c tu ra lly  r e la te d  to  c e fo p e ra z o n e  a n d  h a s  
c o m p a ra b le  ac tiv ity . A lth o u g h  ceỊsulodin is d a s s i ỉ ie d  a s  a 
th ird -g e n e ra t io n  c e p h a lo sp o rin  i ts  a c tiv ity  a g a in s t  G ra m - 
n e g a tiv e  b a c te r ia  is  c o n h n e d  to  Ps. aeruỊịinosa. Latamoxef\s a n  
o x a c e p h a l o s p o r i n  w h ic h  d iffers h o m  th e  t r u e  c e p h a lo -  
sp o rin s  in  th a t  th e  su U u r a to m  o f th e  7 -a m in o c e p h a lo s-  
p o ra n ic  a d d  n u d e u s  is re p la c ed  b y  a n  o x y g e n  a to m . I t 
diH ers h o m  c e ío ta x h n e  m a in ly  in  its  e n h a n c e d  a c tiv ity  
a g a in s t  Baăeroides ỷragilis.

T he nevver c e p h a lo sp o rin s  cẹfepime a n d  cefpirome a re  
g e n era lly  co n s id e red  to  b e  í o u r t h - g e n e r a t i o n  b e c a u se  of 
t h e h  b ro ad  s p e c tru m  o f ac tỉv ity . Ceftobiprolẹ a n d  ceýtaroline 
a re  ac tive  ag a in st m e tíd ll in - re s is ta n t  s ta p h y lo c o cd , a n d  a re  
th e re ío re  so m e tim e s  te rm e d  f i f t h - g e n e r a t lo n  c e p h a lo -  
sporins.

T he  se m isy n th e tic  c e p h a m y d n s  a re  Chem ical m o d ih c a -  
tio n s  o f c e p h a m y d n  c, a  b e ta - la c ta m  a n tlb a c te tỉa l  p ro d u c e d  
n a  tu  ra Uy b y  Streptomyces spp . T h e y  d i í íe r  h o m  th e  
c e phalosporins  b y  th e  a d d itio n  o f  a  7 -o -m e th o x y  g ro u p  to  
th e  7 -a m in o ce p h a lo sp o ra n ic  a d d  n u d e u s .  S te ric  h in d ra n c e  
b y  th is  m e th o x y  g ro u p  is  c o n s id e re d  to  b e  re sp o n s ib le  fo r 
t h e h  g rea te r  s ta b ili ty  to  b e ta  lac ta m a se s . F o r p ra c d c a l 
p u rp o ses  th e y  a re  géneraU y  d a s s ih e d  w i th  'th e  s e co n d - 
g e n e ra tío n  cephalospO rins, b u t  a re  m o re  ac tive  a g a in s t 
a n a e ro b ic b a a e r ia ,  e sp ed a U y  Baứeroides Ịragilis. Cefoxitin w as 
o n e  o ỉ  th e  firs t c e p h a m y d n s  a v a ilab le ; ccỷmcuaole a n d  
cefoteừtn h a v e  b e e n  in tro d u c e d  m o re  rec e n tly . A n o th e r  is 
ceỊminox. AU ứ ie se  c e p h a m y d n s  m u s t  b e  g iv e n  pa rẹn te raU y .

ĩmipmm w a s  th e  firs t o f t h e  c a r b a p e n e m  g ro u p  of 
an tibac te ria ls  to  b e c o m e  ava ilab le ; i t  is th e  lV -form im idoyl 
deriv a tiv e  o f th ie n a m y d n  w h ic h  is  p ro d u c e d  b y  Streptomyces 
cattleya. It is b a c te r id d a l ,  a n d , s im ila rly  t ọ  th e  c e p h a lo -  
sporins, acts b y  in h ib i tỉn g  s y n th e s is  o f  th e  b a c te r ia l ce ll waU. 
I t  h as  a  v e rỹ  b ro a d  sp e c tn u n  o f  an tìm ic ro b ia l a c tiv ity  
in d u d in g  G ra m -p o s itiv e  a n d  G ram -n eg a tiv e - a e ro b ic  a n d  
a n a ero b ic  o rg an ism s; i t  h a s  g o o d  ac tìv ity  á g a in s t b o th  Ps. 
aeruginosa a n d  B. fragiliỉ. Im ip e n e m  is g iv e n  p a re n te ra U y  
vvith d la s ta d n , a  d e h y d ro p e p tid a se  I  in h ib i to r  th a t  in h ib its  
t h e  r e n a l  m e ta b o ỉis m  o f  im ip e n e m . S im ila r ỉy , t h e  
ca rb a p e n e m  p a n ip e n e m  is g iv en  w dth th e  r e n a l  p ro te c ta n t  
b e ta m ip ro n . T w o  o th e r  c a rb a p e n e m s , ertapcnem a n d  
mcropaưm. a re  re la tiv e ly  s tab le  to  r e n a l  d e h y d ro p e p tid a se  
a n d  can  be u se d  y v ith o u t su c h  a n  in h ib ito r . E r ta p e n e m  h a s  a 
n a rro w e r  sp e c tru m  o f  ac tìv ity  t h a n  o th e r  c a rb a p e n e in s , 
in d u d in g  n o  a c tiv ity  a g a in s t Ps. aerugùiosa. Doripertíni is a  
c a rb a p e n e m  d a im e d  to  h a v e  p a r t ic u la r  a c tiv ỉty  a g a in s t  Ps. 
aeruginosa.

The m o n o b a c t a m s  w e re  firs t id e n t ìh e d  as  m o n o c y d ic  
b e ta  lac tam s iso la te d  h o m  b ac te r ia ; th e y  a re  n o w  p ro d u c e d  
sýntheticaU y. Aĩtreanam w a s  th è  ũ r s t  c o m m e rd a lly  à v a ila b le  
m o n o b ac tam . I t  is  b a c te r íd d a l  vvith  a  s im ila r  a c tio n  o n  
b ac te ria l cell-w aU  sy n th e s is  to  th e  c e p h a lo sp o rin s . Its 
an ó m icro b ia l ac tiv ity , hovvever, d iffers h o m  im ip e n e m  a n d  
th e  n e w e r  c e p h a lo sp o rin s  in  t h a t  Ít is r e s t r ia e d  to  G ra m - 
n eg a tív e  ae ro b ic  o rg an ism s . I t  h a s  g o o d  a c tiv ity  a g a in s t  Pỉ. 
aeruginosa. A z tre o n a m  is g iv en  p a re n te ra U y . O th e r  m o n o -  
b ac tam s in d u d e  carumonam.

C a r b a c e p h e m s  a re  s tru c tu ra lly  r e la te d  to  th e  c e p h a lo -  
sporins, b u t  th e  s u líu r  a to m  o f th e  7 -a m in o c e p h a lo sp o ra n ic  
a d d  n u d e u ?  ã  rep la c e d  b y  a  m e th y le n e  g ro u p . Loracarbẹfis 
a n  o ral c a ĩb a c e p h e m .

^  D eẵcribed in  th is  c h a p te r  a re  
Aztreonam. p. 226.1 
Betamipron, p. 233.1 
Biapenem. p. 233.1 
Carumonam. p. 234:2 
Cetador, p. 234.3 
CetadroxiL p. 235.2 
Celalexin, p. 236.1 
Ceỉalonium, p. 236.3 
Ceỉaloridỉne. p. 237.1 
Ceíalotin, p. 237.1 
Cetamandõle. p. 238.2 
Cetapìrin. p. 239.1 
Ceíatrtóne. p. 239.2 
Ceỉazolin. p. 239.2 
Ccíbuperazone, p. 240.2 
Celcapene, p. 240.3 
Celdinir, p. 240.3 
Celditoren, p. 241.1 
Cefepime. p. 241.2 
Ceteiamet, p. 242.2 
Ccỉìxime, p. 242.3 
Celmenoxime. p. 243.2 
Cefmetazole, p. 243.3 
Ceỉminox. p. 244.1 
Ccfodizimc, p. 244.2 
Cetanidd. p. 244.3 
Cefoperazõne. p. 245.1 
Ccloranìde, p. 245.3 
Celosdiỉ, p. 246.1 
Cefotaxỉme, p. 246.1 
Celotetan, p. 247.3

Chloramphenicols
Chloramphenừol is a n  a n tib a c te r ìa l w h ic h  w a s  first iso la te d  
h o m  cu ltu res  o f Streptomyas vtnezueỉãc in  1947 b u t  is n o w  
p ro d u ce d  sy n th e tic a ily . I t  h a s  a  re la tiv e ly  s im p le  s tr u c tu r e  
a n d  is a  d e riv a tiv e  o f  d ich lo ro ac e tic  a d d  w ith  a  n itro b e n z e n e  
m o ie ty . C h lo ra m p h e n ic o l w as th e  firs t b ro a d -sp e c tru m  
a n tib a a e r ia l  to  b e  d iscovered ; i t  ac ts  b y  in te r iẹ r in g  w ith  
b ac te r ia l p ro te in  sy n th e s is  a n d  is m a in ly  b a c te r io s ta tlc . Its  
ran g e  of ac tiv ity  is s im ila r to  t h a t  o{ te t r a c y d in e  a n d  
in d u d e s  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a c te r ia ,  
R ickettsia  spp ., a n d  C h la m y d ia c ea e . T h e  sẹ n sitiy itie s  o f 
Salmóndla typhi, Haemophiìus ỉnỊluemae, a n d  Bacteroides

Ceỉòtiam. p. 248.1 
Ceỉovedn, p. 248.2 
Cefoxitìn. p. 248.2 
Cefozopran. p. 249.1 
Cetpiiamide, p. 249.2 
Cetpừome. p. 249.2 
Ceípodoxlme. p. 250.1 
Cefprozil, p. 250.2 
Celquinotne. p. 251.1 
Ceỉradine, p. 251.1 
Cetsulodin, p. 251.3 
Cettaroline, p. 252.1 
Ceftazidũne. p. 252.2 
Celteram. p. 254.1 
Celtezole, p. 254.2 
Crítibutcn, p. 254.2 
Ceỉtiolur. p. 254.3 
Ceftizoxime. p. 255.1 
Ceítobiprolc, p. 255.2 
Cehriaxone, p. 255.3 
Ceturoxúne, p. 257.2 
Cỉỉastadn, p . 262.3 
Doripcncra p. 289.2 
Ertapenem. p. 292.3 
Farop«nein, p. 300.2 
Flonĩoxef, p. 301.1 
Imìpenem. p. 311.2 
Latamoxtl, p. 317.2 
Loracarbcl, p. 321.3 
Meropenem, p. 323.3 
Panipenem, p. 339.3
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ỹragilis t o  c h ỉo ra m p h e n ic o l h a  v e  d ic ta te d  t h e  p iin c ip a l  
in đ ic a tìo n s  fo r  i ts  u se .

S h o r tìy  a f te r  its  i n ữ o d u c t io n  c h lo ra m p h e n ic o l  w a s  ỉ o u n d  
to  h a v e  a  s e r io u s  a n d  s o m e tũ n e s  ỉa ta l  d e p re s s a n t e ífe c t o n  
th e  b o n e  tn a r ro w . T h e  'g re y  s y n d ro m e ',  a n o th e r  p o te n tia l ly  
í a ta l  a d v e rs e  e ữ e c t, w a s  re p o r te d  la t e r  in  n e o n a te s .  A s a 
r e s u l t  o f  t h i ỉ  t o x id ty  th e  sy s te m ic  u s e  oí c h lo ra m p h e n ic o l 
h a s  b e e n  re s t r ìc te d  in  m a n y  c o u n tr ỉe s ;  it  s h o u ld  o n ly  b e  
g ỉv e n  w h e n  th e r e  is  n o  s u ỉta b le  a l te m a t ív e  a n d  n e v e r  fo r  
m in o r  in íe c tio n s .

C h lo ra m p h e n ic o l  is a c tiv e  w h e n  g iv e n  o ra lly  a n d . u n l ik e  
m o s t  o t h e r  a n tib a c te r ia l í,  i t  d iH uses  in to  t h e  CSF e v e n  vvhen  
t h e  m e n in g e s  a re  n o t  in A a m e d . T h e  m a jo r ity  o f  a  d o se  ỉs 
in a c t iv a te d  in  t h e  liver, o n ly  a  sm a ll p r o p o rd o n  a p p e a r in g  
u n c h a n g e d  in  t h e  u r in e .

C h lo ra m p h e n ic o l  is vvidely u s e đ  fo r  ty p h o id  ỉev e r . 
a l th o u g h  re s is ta n c e  is a  p r o b le m  in  so m e  c o u n tr ie s . F o r  
Hacmophilus in/iuemae in íe c tio n s , e s p e d a l ly  m en in g itis , th e  
e m e rg e n c e  o f  a m p id l l in - r e s is ta n t  s tr a in s  le d  to  a  re a p p ra isa l 
o f  t h e  u s e  o ỉ  c h lo ra m p h e n ic o l,  a n d  su g g e stio n s  th a t  
a m p id l l in  a n d  c h lo ra m p h e n ic o l  s h o u ld  b o th  b e  g iv en  
e m p ir ic a lly  to  p a d e n ts  vvith m e n in g i tis  u n t i l  t h e  se n sitiv ity  
o f  t h e  in ỉe c tin g  o rg an ism s  w a s  knov v n , b u t  t h e  nevver th ird -  
g e n e r a t io n  c e p h a lo s p o r in s  a re  in c r e a s in g ly  p r e íe r r e d  
b e c a n se  o í  re s is ta n c e . F o r  p r o v e n  H. inỊlutraat m e n in g itis , 
c h lo ra m p h e n ic o l  is u se d  a s  a n  a lte m a t ìv e  to  th e  th ird -  
g e n e ra t io n  c e p h a lo sp o rin s , vvhich a re  n o w  reg a rd e d  as 
t r e a tm e n t  o f c h o ic e . C h lo ra m p h e n ic o l is a lso  e ữ e c tiv e  
a g a in s t  m a n y  a n a e ro b ic  b a c te r ía  a n d  m a y  b e  v a ỉu a b le  in  
s u c h  c o n d it io n s  as  ce re b ra l ab sce ss  vvhere  a n a e ro b e s  su c h  as 
Bađrroidcs ỷragilừ a re  o í te n  in v o lv e d , a l th o u g h  m e tro n id -  
a z o le  m a y  b e  p re íe rre d .

C h lo ra m p h e n ic o l s o d iu m  s u c d n a te  is u se d  p a re n te ra lly  
a n d  th e  p a lm ỉta te  is  g iv en  o ra lly . O p h th a lm ic  a n d  o th e r  
to p ic a l p re p a ra tio n s  o f c h lo ra m p h e n ic o l  a re  u se d  vvidely in  
so m e  c o u n tr ie s .

Thiamphenicol is a  s e m is y n th e tic  d e riv a tìv e  o f c h lo ra m - 
p h e n ic o l  i n  vvhich th e  n iữ o  g ro u p  o n  th e  b e n z e n e  r in g  h a s  
b e e n  re p la c e d  b y  a  m e th y lsu l ío n y l  g ro u p , re su ltin g , in  
g e n e ra l ,  i n  a  lo ss  o f ac tiv ity  in vitro. I t  h a s  b e e n  d a im e d  th a t  
th ia m p h e n ic o l  is  less  to x ic  t h a n  c h lo ra m p h e n ic o l  a n d  th e r e '"  
h a v e  b e e n  fe w e r  re p o r ts  o f  a p la s tic  a n a e m ia  bkrt re v e rs ib le  
b o n e -m a r r o w  d e p re ss io n  m a y  o c c u r  m o re  í re q u e n tly .  I t  is 
a lso  less  lik e ly  to  c a u se  t h e  'g re y  sy n d ro m e '.  U n lik e  
c h lo ra m p h e n ic o L  th ia m p h e n ic o l  is n o t  m e ta b o lis e d  in  th e  
l iv e r  to  a n y  e x te r n  a n d  is e x c re te d  la rg e ly  u n c h a n g e d  in  th e  
u r ỉn e .  I t  h a s  b e e n  u se d  sũ n ila r ly  to  c h lo ra m p h e n ic o l in  so m e  
c o u n tr ie s .

Aàdamfenicoỉ is  a n o th e r  a n a lo g u e  o f c h lo ra m p h e rũ c o l 
t h a t  h a s  b e e n  u s e d  to p ic a lly  in  t h e  ơ e a tm e n t  o f  e y e  
in ỉe c tio n s .
D e sc rib e d  in  th is  c h a p te r  a re

Aádamíerucol. p. 223.1 Ploríenicol, p. 301.1
Chloramphenicol, p. 259.1 Thiamphenicol, p. 378.3

Glycopeptides
Vancomydn h a i  a  g ly c o p e p tid e  s tr u c tu r e ;  it  a c ts  b y  
in te r íe r in g  w i th  b a c te r ia l  ce ll w a ll  sy n th e s is  a n d  is v e ry  
a c tìv e  a g a in s t  G ra m -p o s itiv e  c o c d . In tr a v e n o u s  v a n c o m y d n  
is r e s e rv e d  f o r  t h e  t r e a tm e n t  o f se v e re  s ta p h y lo c o cc a l 
in íe c tio n s  a n d  fo r  th e  t r e a tm e n t  a n d  p ro p h y la x is  o f 
e n d o c a rd ỉtis  vvhen  o th e r  a n t ìb a a e r ì a ỉ s  c a n n o t  b e  u se d . 
e i th e r  b e c a u s e  o f  p a tie n t  se n s it iv ity  o r  b a a e r i a l  re s is ta n c e . I t 
is t h e  ư e a tm e n t  o ỉ  c h o ic e  fo r  in íe c tio n s  c a u se d  b y  m e t ìd llứ i-  
resistant staphylococd. Vancomydn hydrochỉoride is poorly 
a b so rb e d  w h e n  ta k e n  o ra lly ; i t  is  u s e d  in  t h e  t r e a tm e n t  of 
p s e u d o m e m b ra n o u s  co litứ . Trìcoplanin is a  g ly co p e p tid e  
w i th  s im ila r  p ro p e r tie s  to  v a n c o m y d n ,  b u t  a  lo n g e r  
d u r a t io n  o f  a c tìo n . I t  c an  b e  g iv e n  in tra m u s c u la r ly  as  w e ll  as 
in tr a v e n o u s ly .  Telavanàn a ls o  h a s  s im ila r  p rõ p e r tie s  to  
v a n c o m y d n  a n d  is  g iv e n  in tr a v e n o u s ly  fo r  c o m p lica te d  sk in  
a n d  sk in  s tr u c tu r e  i n ỉe c tio n ỉ  a n d  n o so c o m ia l  p n e u m o n ia  
( in d u d in g  v e n tí l a to r  a s s o d a te d  p n e u m o n ia )  knovvn  o r  
s u s p e c te d  to  b e  c a u se d  b y  M R SA . Ramoplanin is u n d e r  
in v e s tig a tio n , e s p e d a l ly  fo r  t h e  ư e a tm e n t  o f  Clostridium 
diffidlc-assoáated d ia i rh o e a .  I t  h a s  a lso  b e e n  in v es tig a te d  ío r  
t h e  p r e v e n t io n  o f in le c tio n  d u e  to  v a n c o m y d n - re s is ta n t  
e n te r o c o c d .  A lso  u n d e r  in v e s tig a tio n  a re  daỉbavanàn a n d  
oritavandn.
D esc rib e d  in  tb is  c h a p te r  a re

Avopardn, p. 223.1 Ramoplanin. p. 350.1
Dalbavandn, p. 283.2 Teicoplanin. p. 371.3
Norvancomydn. p, 336.2 Telavantín. p. 373.1
Oritavancta, p. 338.1 Vancomydn, p. 386.2

Uncosamides
Uncomydn is  a n  a n tìb a c te r ia ỉ  p r o d u c e d  b y  a  s tra in  of 
strrptomyca lincolnmsừ a n d  vvas f irs t d e sc rib ed  in  1962; 
dmdamydn is t h e  7 - c h lo ro -7 -d e o x y  d e riv a tiv e  o f  lin c o m y -  
d n .

A lth o u g h  n o t  r e la te d  s t r u c tu r a lly  to  e r y th r o m y d n  a n d  
th e  o th e r  m a c ro lid e  a n tib a a e r ia l s ,  t h e  l in c o sa m id e s  h a v e  
sữ n ila r  a n tim ic ro b ia ỉ  ac tiv ity  a n d  a c t  a t  t h e  sa m e  site  o n  th e  
b a c te r ia l  r ib o s o m e  to  su p p re s s  p r o te in  sy n th e s is .

T h e  l in c o sa m id e s  a re  b a c te r io s ta t ic  o r  b a c te r id d a L  
d e p e n d in g  o n  th e  c o n c e n tra t io n , a n d  a re  a c tiv e  m a in ly  
a g a in s t G ra m -p o s it iv e  b a c te r ia , a n d  a g a in s t  Bactiroidís spp. 
T h ey  a lso  a p p e a r  to  h a v e  so m e  a n tip ro to z o a l ac tiv ity . 
C l in d a m y d n  a n d  B n c o m y d n  h a v e  q u a li ta t iv e ly  sứ n ilar 
ac tiv ity  b u t  d i n d a m y d n  is m o re  a c tiv e  t h a n  l in c o m y d n  in 
vitro. C ro ss -re s is ta n c e  o c c u rs  be tvveen  th e  lin c o sa m id e s, 
m ac ro lid e s , a n d  s tr e p to g ra m in ỉ .

T h e  lin c o sa m ỉd e s  h a v e  b e e n  u se d , lik e  e ry th r o m y d n ,  as 
a n  a lte m a t iv e  to  p e n id l l in .  b u t  re p o r ts  o f  s e v e re  a n d  
so m e tim e s  ía ta l p s e u d o m e m b ra n o u s  co litis  vvith  l in c o m y d n  
a n d  d i n d a m y d n  h a  v e  Ied  to  th e  r e c o m m e n d a t io n  th a t  th e y  
s h o u ld  o n ly  b e  u s e d  w h e n  th e r e  is  n o  s u ita b ỉe  a l te m a tiv e .

B o th  l in c o m y d n  a n d  d in d a m y d n  c a n  b e  g iv e n  o ra lly  
a n d  p a re n te ra l ly ,  b u t  d i n d a m y d n  is m u  c h  b e t te r  ab so rb e d  
h o m  th e  g a s tro in te s tin a l  t ra c t  a n d  less a tte c te d  b y  th e  
p re se n c e  o f  fo o d  in  t h e  s to m a c h . T h e y  b o th  p e n e tr a te  w ell 
in to  b o n e  a n d  h a v e  b e e n  u se d  su ccessíu lly  in  o ste o m y e litis . 
T hey  h a v e  a lso  b e e n  u s e d  to p ic a lly  in  th e  ư e a tm e n t  o ( a c n e  
v u lgaris.

T h e  m a in  in d ic a tio n  ío r  t h e  u se  o f lin c o sa m id e s  is n o w  in  
th e  ư e a tm e n t  o f s e v e re  a n a e ro b ic  in íe c tio n s , a lth o u g h  
m e tro n id a z o le  (p . 9 3 8 .2 )  o r  so m e  b e ta  l a a a m s  m a y  b e  a 
m o re  s u ita b le  c h o ic e  in  s u c h  in ỉe c tio n s . C l in d a m y d n  also  
h a s  a  ro le  in  t h e  p ro p h y la x is  o f  e n d o c ard itis  in  p e n ir i ll in -  
a lle rg ic  p a tie n ts  a n d  h a s  b e e n  u sed , u s u a lly  w ith  o th e r  
a n d p ro to z o a ls , in  b ab esio sis . c h lo r o q u in e - re s is ta n t  m a la ria , 
to x o p la sm o sis , a n d  p n e u m o c y s tis  p n e u m o n ia .
D esc rib e d  in  th is  c h a p te r  a re

C lindamyán, p. 271.3 PirUmycin, p. 343.3
Lincoraydn. p. 319.1

Macrolides
The m ac ro lid e s  a re  a  la rg e  g ro u p  o f a n tib a c te r ia ls  m a in ly  
d e riv e d  h o m  Streptomycei spp . a n d  h a v in g  a c o m m o n  
m acro cy clic  la c to n e  r in g  to  w h ic h  o n e  o r  m o re  su g ars  a re  
a tta c h e d . T h e y  a re  a ll  w e a k  b ases  a n d  o n ly  s lig h tly  so lu b le  
in  vvater. T h e ir  p ro p e r t ie s  a re  v e ry  s im ila r  a n d  in  g e n e ra l 
th e y  h a v e  lo w  t o x id t y  a n d  a s im ila r  s p e c tru m  of 
a n tim ic r o b ia l  a c tiv ity  w i th  c ro s s - re s is ta n c e  b e tw e e n  
in d iv id u a l m e m b e rs  o í  th e  g ro u p . T h e  m ac ro lid e s  a re  
b a c te r io s ta t lc  o r  b a a e r id d a l ,  d e p e n d in g  o n  th e  c o n c e n tra -  
t io n  a n d  th e  ty p e  o f  m ic ro -o rg a n ism , a n d  a re  th o u g h t  to  
in te r ie re  w i th  b a c te r ia l  p r o te in  sy n th e s is . T h e ir  a n tim ic io -  
b ial s p e c tru m  is s ím ila r  to  t h a t  o f b e n z y lp e n id ll in  b u t  th e y  
a re  a lso  a c tiv e  a g a in s t  su c h  o rg a n ism s  as Legionella 
pneumophiỉa, Mycoplasma pnrumonìac, a n d  so m e  ricketts ias , 
ch la m y d ia s , a n d  c h la m y d o p h ila s . M acro lid e s  a n d  re la te d  
d ru g s h a v e  a  p o s ta n tíb io tic  effec t: th a t  is, a n tib a d e r ia l  
a c tiv ity  p e rs is ts  a í t e r  c o n c e n tra t io n s  h a v e  d ro p p e d  belovv 
th e  m in ứ n u m  in h ib i to ry  c o n c e n tra tio n .

Eryứiromyrín w a s  d isc o v e re d  in  1952 a n d  is  t h e  m ac ro lid e  
used  m o s t  w id e ly . I t  is  d e s tro y e d  b y  g a s tr ic  a d d  a n d  m u st 
th e re lo re  b e  g iv e n  as  e n te r ic -c o a te d  lo rm u la t io n s  o r  as  One 
o f ìts m o re  s ta b le  sa lts  o r  e s te rs  su  ch  as  th e  s te a ra te  o r  e th y l 
s u c d n a te .  H e p a to to x id ty  h a s  b e e n  re p o r te d  a í te r  th e  u se  of 
e ry th r o m y d n ,  m o s t  c o m m o n ly  as th e  e s to la te . E ry th ro -  
m y d n  l a a o b io n a te  o r  g lu c e p ta te  m a y  b e  g iv e n  in tra v e -  
n o u s ly . C a rd ia c  a r r h y th m ia s  h a v e  b e e n  re p o r te d  o ccasion - 
a lly  a í te r  in tr a v e n o u s  u se . E r y th r o m y d n  is u s e d  as a n  
a lte m a t iv e  to  p e n ỉd l l in  in  m a n y  in íe c tio n s , e s p e d a l ly  in  
p a tỉe n ts  w h o  a re  a lle rg ic  to  p e n id ỉ l in .  I t  h a s  s im ila r  u se s  to  
t e ơ a c y d in e  in  th e  t r e a tm e n t  o f  in íe c tio n s  d u e  to  Mycoplasma 
pneumoniae a n d  chlamydia trachcmatis, a n d  in  a c n e  vu lg aris. 
I t  is a lso  u s e d  in  t h e  ơ e a tm e n t  o f in íe c tio n s  c a u se d  by  
Ltgiontlla pneumophila.

M o re  r e c e n t ly  d e v e lo p e d  m ac ro lld e s  i n d u d e  aĩithro- 
ntycin. clarìtkromydn, diríthromydn, a n d  Toxitkromydn. T h ese  
d ru g s a ll  a p p e a r  to  h a v e  s im ila r  p ro p e r tie s  to  e ry th r o m y d n  
a lth o u g h  th e y  m a y  dU ỉe r in  t h e ữ  p h a rm a c o k in e tic s . 
C la r i th ro m y d n  a n d , t o  a  le s se r  e x te n t, a z i th ro m y d n  a re  
m o ie  a c tiv e  t h a n  e ry th r o m y c in  a g a in s t  o p p o r tu n is tic  
m y c o b a c te r ia  s u c h  a s  Mycobactĩrium avium c o m p le x . 
C la r i th ro m y d n  is a lso  u s e d  in  th e  t r e a tm e n t  o ỉ  lep ro sy  
a n d  in  re g im e n s  fo r  t h e  e ra d ic a tio n  o f  Helicobacter pylori in  
p e p tic  u lc e r  d isease . B o th  a z ith ro m y d n  a n d  d a r ì t h r o m y d n  
h a v e  a c tiv ity  a g a in s t  p ro to z o a  in d u d in g  Toxoplasma gondii.

F!urithromydn is a n o th e r  nevver m a c ro lid e  in  use .
O theT  m a c ro ỉid e s  i n d u d e  ĩpừamyán, vvhich  h a s  b e e n  

u se d  e x te n s iv e ly  in  E u ro p e  a n d  h a s  a lso  b e e n  u s e d  in  th e  
t r e a tm e n t  a n d  p ro p h y la x is  o f  to x o p la sm o sis . I t  m a y  be 
u se fu l in  t h e  ư e a tm e n t  o f c ry p to sp o rid io sis .

Oĩeandomydn h a s  b e e n  u se d  o ra lly  a n d  p a re n te ra l ly  as th e  
p h o s p h a te .  I ts  e s te r , troỉcandomydn, is b e t te r  a b so rb e d  h o m  
th e  g a s tro in te s tin a l  ư a c t  b u t ,  lik e  e r y th r o m y d n  e s to la te , h a s  
p ro v e d  h e p a to to x ic  a n d  m o re  e ffec tive  a n tib a c te r ia ls  a re  
g e n e ra lly  p re íe r re d .  ỉosamyrín, kitaỉantyrín, mìdecamydn, a n d  
rokitamydn h a v e  b e e n  u se d  in  E u ro p e  a n d /o r  J a p a n . 
Meleumydn h a s  b e e n  u s e d  in  C h in a .

Tữmicosin, tulathromydn, a n d  tybsin a re  u s e d  in  v e te r in a ry  
p rac d c e .

T he  s t r e p t o g r a m i n  g ro u p  o f  a n tib a c te r ia ls  a re  also  
d e riv e d  h o m  StTiptomyccs sp p . a n d  in d u d e  prìstìnamydn a n d  
virginiamyàn. T h e y  c o n s is t o f  tw o  c o m p o n e n ts  th a t  ac t

sy n e rg is tic a lly  a n d  a re  th e r e ío r e  a lso  knovvn as s y n e rg is tin s . 
O n e  o f  t h e  c o m p o n e n ts  is s tru c tu ra lly  r e la te d  t o  th e  
m a c r o lid e s ,  a n d  t h e y  h a v e  a  s im ila r  s p e c t r u m  o f  
a n tim ic ro b ia l  a c tiv ity  to  e r y th r o m y d n .  S e m is y n th e t ic  
d e riv a tiv e s  s u c h  a s  quinuprừtin/dalfoprừtin m a y  b e  u s e íu l  
in  t h e  t r e a tm e n t  o f  in ỉe c tio n s  w ith  m u lt id ru g - re s is ta n t  
o rg a n ism s  i n d u d in g  m e ti t í l l in - re s is ta n t  Stapkylococcus aur- 
ÍUS a n d  v a n c o m y d n - re s i s ta n t  e n te ro c o c d .

C ro ss-re s is ta n c e  o h e n  o c c u rs  b e tv v een  th e  m ac ro lid e s , 
l in c o sa m id e s , a n d  s tre p to g ra m in s . T h e  k e t o l ỉ d e  a n tib a c -  
te r ia ls  telithromydn a n d  ccthromydn a re  s e m is y n th e t ic  
d e rìv a tiv e s  o f  e r y th r o m y d n  A  th a t  h a v e  b e e n  d e v e lo p e d  
to  o v e rc o m e  m a c ro lid e  re s is ta n c e  in  r e s p im o r y - t r a c t  
p a th o g e n s .
D e sc rib e d  in  th is  c h a p te r  a re  

A àthrom ydn, p. 223.2 
Cethrom ydn, p. 259.1 
Claiitỉưom ydn. p. 268.2 
Diiithromyón. p. 289.1 
Erythrom ydn, p, 293.2 
Flurithromytìn. p. 302.2 
Josamydn, p. 316.2 
Kitasamydn, p. 317.2 
M eleumydn, p. 323.2 
Midecamydn, p. 326.3 
Oleandomydn, p. 337.3 
Pristinamydn. p. 346.1

Penicillins
P e n id ll in  w a s  th e  í ir s t  a n t ib a a e r ia l  10  b e  u se d  th e r a p e u -  
tíca lly  a n d  w a s  o rig in a lly  o b ta in e d , as  a m ix tu re  o f 
p e n ic iỉlin s  k n o v v n  as F, G, X  a n d  K, íro m  th e  m o u ld  
Penidllium notatưm. B e t te r  y ields w e re  a c h ie v e d  u s in g  p. 
chrysogenum a n d  b e n z y lp e n id l l in  (p e n ic il l in  G) vvas 
s e le c tiv e ly  p ro d u c e d  b y  a d d in g  th e  p re c u rso r  p h e n y la c e tic  
a d d  to  th e  íe r m e n ta t io n  m e d iu m . T h e  te rm  'p e n id l l i n ' is 
n o w  u se d  g e n e ric a lly  fo r  th e  e n ti r e  g ro u p  of n a tu r a l  a n d  
s e m is y n th e tic  p e n id l l in s .  P e n id ll in s  a re  still vvidely u se d ; 
th e y  a re  g e n e ra lly  vveU to le ra te d , a p a n  fro m  h y p e rs e n s i-  
tiv i ty  re a c tio n s , a n d  a re  u su a lly  b a a e r íd d a l  b y  v i r tu e  of 
t h e ứ  in h ib i to ry  a c tio n  o n  th e  sy n th e s is  o f  th e  b a a e r i a l  cell 
w a ll.

P e n id ll ín s  a ll h a v e  th e  sam e  r in g  s tru c tu re  a n d  a re  
m o n o b a s ic  a d d s  t h a t  re a d ily  fo rm  sa lts  a n d  es te rs; 6 - 
a m in o p e n id l la n ic  a d d ,  t h e  p e n id l l in  n u d e u s ,  c o n s is ts  o f a  
íu se d  th ia z o lid in e  r in g  a n d  a b e ia - la a a m  rin g  w i th  a n  
a m in o  g ro u p  a t th e  6 -p o sitio n .

T h e  e a r i ie r  o r  so -c a lle d  'n a tu r a l '  p e n id l l in s  w e re  
p ro d u c e d  b y  a d d in g  d i ỉ ỉe re n t  s id e -c h a in  p re c u rs o rs  to  
íe r m e n ta tio n s  o f  th e  Penìálỉỉum m o u ld ;  benzyỉpmidllin, vvith 
a  p h e n y la c e ta m íd o  s id e -c h a in  a t  th e  6 -p o sitio n . a n d  
phenoxymethylpenidllin ( p e n id l l in  V), w i th  a  p h e n o x y a c e ta -  
m id o  s id e -c h a in , w e re  2  o f t h e  firs t a n d  a re  still vvidely u se d . 
B e n z y ỉp e n id l ỉ in  c a n  b e  c o n s id e re d  th e  p a re n t  c o m p o u n d  o í 
th e  p e n id l l in s  a n d  is a c tìv e  m a in ly  a g a in s t  G ra m -p o s iú v e  
b a c te r ia  a n d  Neisseria sp p . I t  is in a c tiv a te d  b y  p e n id l l in a s e -  
p r o d u d n g  b a c te r ia  a n d  b e c a u se  o f its  in s ta b il ity  in  g a s tr ic  
a d d  it is u s u a lly  in je r te d .  L o n g -a c tin g  p re p a ra tio n s  i n d u d e  
procaine bemylpenirìỉlin a n d  bĩmathine benỉylpcnidllin, vvhich  
slovvly re le a se  b e n z y lp e n id ll in  a í te r  in je c tio n . P h e n o x y -  
m e th y lp e n id l l in  is a d d -s ta b le  a n d  is th e re ío re  g iv e n  o ra lly  
b u t  i t  is  a lso  in a c t iv a te d  b y  p e n id l l in a s e .  I t  is g e n e ra lly  u se d  
ỉo r  re la tív e ly  m ild  in ỉe c tio n s .

w h e n  n o  s id e - c h a in  p r e c u r s o r  is a d d e d  to  t h e  
ỉe r m e n ta tio n  m e d iu m , 6 -a m in o p e n id l la n ic  a d d  itseU  is 
o b ta in e d . A  r a n g e  o f  p e n id l l in s  h a s  b e e n  sy n th e s ise d  f ro m  
6 - a m in o p e n id l ỉa n ic  a d d  b y  s u b s ti tu tio n  a t  th e  6 -a m in o  
p o s it io n  in  a n  e& ort to  im p ro v e  o n  th e  in s ta b íl ity  o f 
b e n z y lp e n id ll in  to  g a s tr ic  a d d  a n d  p e n id l l in a s e s ,  to  vviden 
its  a n tìm ic ro b ia l  s p e c tru m , a n d  to  r e d u c e  i ts  rap id  r a te  o f 
r e n a l  e x c re tio n . P h e n o x y p e n id l l in s  w ith  a n  a -p h e n o x y p ro -  
p io n a m id o  {phenttidllin) o r  a -p h e n o x y b u ty ra m id o  (propi- 
dllin) s iđ e -c h a in  a re  m o re  s tab le  to  a d d  th a n  b e n z y lp e n i-  
d l l i n  b u t  o f fe r  n o  a d v a n ta g e  o v e r  p h e n o x y m e th y lp e n id ll in .

Metidttin h a s  a  2 / 6 -d ũ n e th o x y b e n z a m id o  g ro u p  a t  t h e  6 - 
p o á t ìo n  a n d  w a s  t h e  firs t p e n id l l in  lo u n d  to  b e  r e s i ỉ t a n t  to  
d e s tru c tio n  b y  s ta p h y lo c o c c a l p e n id l l in a s e .  H ovvever, i t  is 
n o t  a d d - r e s ls ta n t  a n d  h a s  to  b e  in je c te d . T he  iso x azo ly l 
p e n id U in s , doxadllin, didoxadllin, Ịludoxadllin, a n d  oxadllin, 
a re  r e s is ta n t  to  p e n id l l in a s e  a n d  gas tr ic  a d d .  T h e y  h a v e  v e ry  
s im iỉa r  C hem ica l s tr u c tu r e s  a n d  d iííe r  m a in ly  in  th e i r  
a b s o rp t ỉo n  c h a ra a e r is t ic s .  Nafdllin is a  s im ila r  p e n id l ỉ in a s e -  
r e s is ta n t  a n t ib a a e r i a l  b u t  is ir re g u la r ly  a b so rb e d  w h e n  
ta k e n  o ra lly .

Ampidllin h a s  a  D (- )-a -a m in o p h e n y la c e ta m id o  side- 
c h a in  a n d  a  b r o a d e r  s p e c tru m  o f ac tiv ity  t h a n  b e n z y lp e n i-  
d l l in ;  a l th o u g h  g e n e ra l ly  less  a c tiv e  a g a in s t  G ra m -p o s it iv e  
b a c te r ìa , so m e  G ra m -n e g a tiv e  o rg an ism s  i n d u d in g  Escher- 
ichia coìi, Haemophilus ừifluenzae, a n d  Salmonella sp p . a re  
se n s it iv e  a l th o u g h  resistcUice á  b e in g  re p o r te d  ỉn c re a s in g ly . 
Psrudomonas sp p . a re  n o t  s en sitiv e . A m p id ll in  is a d d -s ta b le  
a n d  c a n  b e  g iv e n  o ra lly  b u t  is d e s tro y e d  b y  p e n id U in a se . 
P ro d ru g s  s u c h  as  bacampidllin a n d  pivampidllin a re  a lso  sa id  
to  b e  b e t t e r  a b s o rb e d  a n d  a re  h y d ro ly se d  to  a m p ic il lin  in 
vivo. Amoxidllin, w i th  a  D (- )-a -a m in o h y d ro x y p h e n y la c e ta -  
m id o  s id e -c h a in , o n ly  d iffe rs  íro m  a m p id l l in  by  th e  a d d it io n

Quinupristin/Daliopriỉtin, 
p 349.1

Rolátamytín, p. 358.1 
Roxithromycia p. 358.2 
Spiramydn. p. 360.3 
Telithromyãn, p. 373.3 
Tllmicosin, p. 382.1 
Troleandomydn, p. 385.2 
Tulathromycin, p. 385.2 
Tylosin. p. 385.3 
Virginiamydn, p. 389.3
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o f a  h y d ro x y l  g ro u p , b u t  is b e tte r  a b so rb e d  f ro m  th e  
g a s tro in te s tin a l  ơ a c t .

CaTbeniáUin, w i th  a n  a -c a rb o x y p h e n y la c e ta m id o  s ide- 
c h a in ,  h a s  m a rk e d  a c tìv ity  a g a in s t  Píeudomonas aeruginosa 
a n d  so m e  Proteus sp p . b u t  o th e n v ỉ ỉe  is generaU y  less  a c tiv e  
t h a n  a m p id l l in .  I t  h a s  to  b e  g iv e n  b y  in ịe c tio n  a n d  la rg e  
d o ses  a re  r e q u ứ e d .  Carindaãltín is th e  in d a n y l  e s te r  o ỉ  
c a rb e n ic il lin  a n d  is h y d ro ly s e d  to  c a rb e n id ll in  in vivo w h e n  
ta k e n  o ta lly .  Sulbenidllin h a s  a n  a -p h e n y lsu lfo a c e ta m id o  
s id e -c h a in  a n d  tỉcaràllin a n  a -c a rb o x y th ie n y la c e ta m id o  
s id e -c h a in  a n d  b o th  h a v e  s im ila r  ac tiv ity  to  c a rb e n ió ll in ;  
t ic a rd l l in  is m o re  a c tiv e  a g a in s t  Ps. aerugùiosa. T h e  
u r e id o p e n id l l ỉn s  adodllin a n d  meỉlodllin. a n d  th e  d o s e ly  
re la te d  d ru g  piperaàllin a re  m o re  a c tiv e  t h a n  c a tb e n id lỉ in  
a g a in s t  Ps. aeruginosa a n d  h a v e  a  w id e r  ra n g e  o f a c tiv ity  
a g a in s t  G ra m -n e g a tiv e  b a c te r ia .

Temodlỉin. a  6 - a - m e th o x y  d e iiv a tiv e  o f t ic a rd ll in ,  is 
r e s is ta n t  to  m a n y  b e ta  la c ta m a se s  a n d  is a c tìv e  a g a in s t 
m o s t  G ra m -n e g a tiv e  a e ro b ic  b a c te r ia , b u t  n o t  Ps. aerugi- 
nosa.

Meríttinam is a  p e n id l la n ic  a d d  d e riv a tiv e  w ith  a  
s u b s ti tu te d  a m id in o  g ro u p  in  t h e  6 -p o sitìo n . U n lik e  t h e  6 - 
a m in o p e n id ỉ la n ic  a d d  d e riv a tìv e s  it  is  a c tìv e  m a in ly  a g a in s t 
G ra m -n e g a tiv e  b a c te r ia ,  a l th o u g h  Ps. aerugừtosa, a n d  
Baaeroides spp . a re  c o n s id e re d  res is ta n t. M e d ll in a m  itseU  is 
n o t  a c tiv e  o ra lly ; i t  is  g iv e n  a s  pìvmedỉlinam, vvhich is 
h y d ro ly s e d  to  m e d l l in a m  o n  a b so ip tio n .

T h e  b e ta - la c ta m a s e  in h ib ito rs  davuhmk add, sulbactam, 
a n d  taỉobactam a re  u s e d  to  e x te n d  th e  an tim icT obial ra n g e  of 
c e r ta in  b e ta - la c ta m  a n tlb a c te r ia ls .
D e sc rib e d  in  th is  c h a p te r  a re

Amoxiđllin, p. 218.2
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p. 229.2 
Benaathine

Phenoxymethylpenicillm. 
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Sulbactam. p. 362.1 
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Quinolones
T h e  q u in o lo n e c a rb o x y lic  a d d ỉ ,  c a rb o x y q u in o lo n e s , o r  4 -  
q u in o lo n e s  a re  a  g r o u p  o f  s y n th e t ic  a n tib a c te r ía ls  
s tru c tu ra lly  r e la te d  to  n a lid ix ic  a d d .  T h e  te r m  4 - q u in o lo n e  
h a s  b e e n  u s e d  as  a  g e n e r ic  n a m e  fo r th e  c o m m o n  4-OXO-1,4- 
d ih y d ro q u in o lin e  sk e le to n . U n d e r  th is  System  n a ỉid ix ic  a d d ,  
a  n a p h th y r id e n e  d c riv a tiv e , is a n  8 -a z a -4 -q u in o lo n e , 
d n o x a d n ,  a  d n n o l in e  d e riv a tiv e , is a  2 -a z a -4 -q u in o lo n e , 
a n d  p ip e m id ic  a n d  p iro m ỉd ic  a d d s ,  p y rid o -p y rin ũ d in e  
d e riv a tiv e s , a re  6 ,8 -d ia z a -4 -q u in o lo n e s .

Nalidiãc add is a c tiv e  a g a in s t G ra m -n e g a tiv e  b a c te r ia  b u t  
h a s  l ittle  a c tiv ity  a g a in s t  Pĩeudomonas a n d  G ram -p o s itiv e  
o rg an ism s . B e c a u se  b a a e r i d d a l  c o n c e n tra tio n s  c a n  o n ly  b e  
a c h ie v e d  in  u r ìn e  i ts  u s e  h a s  g e n e ra lly  b e e n  l im ite d  to  th e  
t r e a tm e n t  o f  u r in a r y - t r a a  in íe c tio n s .

M o d iỉic a tio n  o f  t h e  s tru c tu re  o f n a lid ix ic  a d d  h a s  
p r o d u c e d  re la te d  a n t ib a a e r i a l s  su c h  as  oxolink add, 
dnoxadn, a n d  rosoxadn. A lth o u g h  so m e o f  th e se  h a v e  a 
greater activity in vitro against Gram-negatíve organisms 
a n d  a c tiv ity  a g a in s t  s o m e  G ra m -p o s itiv e  o rg an ism s, n o n e  
h a s  b e e n  c o n s id e re d  to  r e p re s e n t  a  s ig n ih c a n t c lin ical 
a d v a n c e  o v e r  n a lid ix ic  a d d ;  r o s o x a d n  is o n ly  u se d  in  th e  
ư e a tm e n t  o f  g o n o r rh o e a .  A d d it ỉo n  o f  a  p ip e r a ũ n y l  ra d ic a ỉ a t 
p o s it io n  7, a s  in  pipemidic add, a p p e ars  to  c o n íe r  so m e  
a c tiv ity  a g a in s t  Pseudomonas. Flumtquine w a s  th e  first 
A u o r in a te d  4 - q u in o io n e  to  b e  sy n th e s ise d , b u t  h a s  n o  
p ip e ra z in y l g ro u p . A d d it io n  o f  t h e  7 -p ip e ra z in y lg ro u p  a n d  a 
ũ u o r in e  a to m  a t  p o s it io n  6  h a s  p ro d u c e d  a  g ro u p  o í  
ũ u o r in a te d  p ip e ra z ứ ty l  q u in o lo n e s  o r  Q u o r o q u i n o lo n e s  
w ith  a  b r o a d e r  s p e c tr u m  o f a c tiv ity  t h a n  n a lid ix ic  a d d  a n d  
p h a rm a c o k in e t ic  p ro p e r t ìe s  m o re  su ita b le  ío r  th e  t re a tm e n t  
o f  s y s te m ic  in íe c tio n s .  T h e y  in d u d e  ãprofloxadn, enoxaán, 
Ịleroxadn, gatiỊloxadn, gmiịĩoxadn, IcvoỊloxadn, lomeỊloxadn, 
moxiỊloxadn, nadiỊloxadn, norỊloxadn, oỊỉoxadn, pazufloxadn, 
ptỊkxadn, ruịloxaàn, a n d  ỉparỊloxaán. BtsiỊloxadn is u se d  
to p ic a lly . S e v e ra l ũ u o r o q u in o lo n e s  h a v e  b e e n  w ith d ra w n  
b e c a u s e  o f  to x id ty  in d u d in g :  alatroỊIoxadn, dinaỊloxứdn, 
grqiafloxadn, ttmaỊloxaán, a n d  trovaỊĩoxadn. DanoỊỉoxaàn, 
cnroỊloxaán, ĩbaỊỉoxadn, marboỊĩoxaán, orbifloxadn. a n d  
saraỊỉoxadn a re  u s e d  in  v e te r in a ry  p rac tic e . D e v e lo p m e n t 
o f  diỊloxadn fo r  h u m a n  u se  vvas s u sp e n d e d  b e c a u se  o f  th e

h ig h  in d d e n c e  o f ad v e rse  eH ects, b u t  i t  is  u se d  in  v e te r in a ry  
p rac tic e .

T h e  A u o ro q u in o lo n e s  a re  v e ry  a c tiv e  a g a in s t a e ro b ic  
G ra m -n e g a tiv e  b a d lỉ i  a n d  c o c d  in d u d in g  th e  E n te ro b a c -  
t e r ia c e a e ,  Haemophilus influenzae, Moraxella catanhalừ 
(Branhamella catarrhalù), a n d  Ntìsseria gonarrhoeae a n d  a re  
a lso  a c tiv e  a g a in s t  Pỉeudomonas aeruginosa. T h e y  a re  
g e n e ra lly  less a c tiv e  a g a in s t  G ra m -p o s itiv e  o rg an ism s  
s u c h  a s  s ta p h y lo c o c d  a n d  m u c h  less  a c tiv e  a g a in s t  
s ư e p to c o c d  su c h  as  Strĩptococcus pneumoniae, a l th o u g h  
so m e  ílu o ro q u in o lo n e s  n o w  d e v e lo p e d  h a v e  in c re a se d  
a c tiv ity  a g a in s t th e s e  o rg an ism s. T h e y  a lso  h a v e  a c tiv ity  
a g a in s t  m y co b a c te ria , m ycop lasm as, a n d  rìck e tts ia s . S om e, 
t o r  e x a m p le  o í lo x a d n ,  h a v e  u s e ỉu l  a c tiv ity  a g a in s t  
chlamydia trachomatừ. A c tiv ity  a g a in s t a n a e ro b ic  b a c te r ia  
ỉs  g e n e ra lly  p o o r. T h e re  is c o n c e m  th a t  th e  e m e rg e n c e  o f  
r e s is ta n t  s tra in s  o f o rg an ism s  m ay  lim it  th e  u s e h iln e s s  o f  
Đ u o ro q u ừ io lo n e s .

O n e  d isa d v a n ta g e  o f  th e  q u in o lo n e  a n d b a c te ria ls  is t h a t  
t h e y  a re  g e n e ra lly  n o t  r e c o m m e n d e d  fo r  u s e  in  c h ild re n , 
a d o le sc e n ts , a n d  p re g n a n t  o r  b re a s t- íe e d in g  w o m e n  b e c a u s e  
o f  t h e ứ  p ro p e n s ity  to  c a u se  jo in t  e ro s io n s  in  im m a tu r e  
animals.
D esc rib e d  in  th is  c h a p te r  a re  
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Sulívnamỉdes and diaminopyrímidines
T h e  su lío n a m id e s  a re  a n a lo g u e s  o f p -a m in o b e n z o ic  a d d .  
T h e  B rst su U o n am id e  o f d in ic a l  im p o r ta n c e  w a s  ProntoiU, a n  
a z o  d y e  th a t  is m e ta b o lis e d  in vivo to  suựanilamìde. I t  w a s  
sy n th e s ise d  in  G e rm a n y  in  1932 . M a n y  su lío n a m id e s  h a v e  
s in c e  b e e n  sy n th e s ise d ; th e y  d ifler o n ly  s lig h tly  in  t h e ữ  
a n tím ic ro b ia l  ac tiv ity , b u t  v a ry  in  th e i r  p h a n n a c o k in e tic  
p ro p e r tie s . T h e  su lío n a m id e s  h a v e  b e e n  đ a ssiR e d  a c c o rd in g  
to  t h e i r  r a te  o f  e x c re t io n  as s h o r t - ,  m e d iu m -  o r  
in te n n e đ ia te - ,  lo n g -, a n d  u ltia -Io n g -a c tin g . T h e  s h o r t -  
a c t i n g  su lío n a m id e s  a re  e x c re te d  in  th e  u r ìn e  in  h ig h  
c o n c e n tra t io n s  a n d  h a v e  th e re ío rc  b e e n  o f p a r t íc u la r  u se  in  
t h e  ư e a tm e n t  o f  u r in a ry - t ra c t  in fe c d o n s . T he  so h ib ility  in  
u r in e  o f  e a r l ie r  s h o r t - a c t in g  s u lío n a m id e s ,  s u c h  a s  
suựapyrídine, a n d  th e i r  ace ty l m e ta b o lỉ te s  is lo w  a n d  h e n c e  
c ry s ta ỉlu r ia  h a s  b e e n  re p o r te d  h e q u e n tly .  O f t h e  s h o rt-  
a c tin g  su lío n a m id e s  m o st c o m m o n ỉy  u se d , suựadiaùne a lso  
h a s  lo w  so lu b ility  in  u r in e  tv h e re a s  iuựadimidôư a n d  
sulỊaỊuTCữoìt a n d  t h e ữ  a c e ty l c o n ịu g a te s  a re  v e ry  so lu b le . 
T h re e  sh o rt-a c tin g  su lío n a m id e s  ( tr ip le  su lỉo n a m id e s)  h a v e  
b e e n  g iv e n  to g e th e r  to  re d u c e  th e  risk  o í  c ry sta llu ria , a s  th e  
c o n s tỉ tu e n t  su líonaxn ides  c a n  c o -ex is t i n  so lu tio n  in  u r in e  
v v ith o u t a ííe c tm g  e a c h  o th e d s  so lu b ility . P re p a ra tío n s  o f 
m ix e d  s u lỉo n a m id e s  h a v e , h ovvever, g e n e ra l ly  b e e n  
re p la c e d  b y  th e  m o re  so lu b ỉe  su lỉo n a m iđ e s . T h e  m e d i u m -  
a c t i n g  s u lỉo n a m id e s  su c h  a s  suựamethoxaỉole, th e  lo n g -  
a c t i n g  s u lto n a m id e s  su c h  as  suựadimetkoxine, suựamethox- 
ypyridaãne, a n d  suựametoxydiaàne, a n d  th e  u l t r a - l o n g -  
a c t i n g  s u lío n a m id e s  su  ch  as  sulfadoxỉne a n d  suựamttopyr- 
azine d o  n o t  a tta in  su  ch  h ig h  c o n c e n tra tio n s  in  th e  u r in e  a n d  
ra re ly  c a u se  c ty s ta llu ria . S u lío n a m id e s  th a t  a re  s lo w ly  
e x c rê te d  h o m  th e  b o d y  d o  a p p ear . hovvever, to  h a v e  b e e n  
m o re  c o m m o n ly  im p lic a te d  in  th e  d e v e lo p m e n t o f rea c tio n s  
s u c h  as  th e  S te v e n s -Jo h n so n  sy n d ro m e .

T h e  su U o n a m id e s  a re  u su a lly  b a a e r io s ta tic ,  a n d  in te r ie re  
w i th  ío lic  a d d  sy n th e s is  o f  su sce p tib le  o rg an ism s; th e i r  
b r o a d  sp e c tru m  o f  a n tim ic ro b ia l a c tiv ity  h a s , hovvever, b e e n  
l im ite d  b y  th e  d e v e lo p m e n t o f  res is ta n c e . T he  d in ic a l  u se  o f 
su U o n a m ỉd e s  h a s  th e re ỉo re  b e e n  g rea tly  red u c e d ; in  g e n e ra l  
t h e y  a re  in d ic a te d  o n ly  in  t h e  ừ e a tm e n t  o f u r in a r y -ư a c t  
in le c tio n s  a n d  a  íevv o th e r  d iso rd ers  su c h  as  n o c ard io sis . 
S u lío n a m id e s  s u c h  as  sul/aguanidine, ỉucrínylsulfathiazole, 
phthalylsuựacetamide, a n d  phthalylsulfathiazok a re  p o o r ly  
a b s o tb e d  b o m  th e  g a s tro in te s tin a l  t ra c t  a n d  h a v e  b e e n  u se d  
fo r  t h e  ư e a tm e n t  o ỉ  g a s tro in te s tứ ia l in ỉe c tio n s  a l th o u g h  
t h e y  a re  n o w  ra re ly  in d ic a te d . Suựadianne silvtr, sulfathiazoU 
silver, a n d  mafenide a re  a p p lié d  to p ic a lly  fo r th e i r  a n tib a c -  
te r ia l  a c tio n  in  p a tie n ts  w ith  b u m s .  Suựasaỉữànt (p. 1 8 9 3 .1 ), 
a  c o n ju g a te  o f  5 -am in o sa lic y lic  a ã d  ( m e s a la á n e )  a n d  
su lía p y rid in e , is u s e d  in  t h e  t r e a tm e n t  oí in A a m m a to ry  
bovvel d iseases  a n d  in  rh e u m a to id  a r th r it is .

Trimethoprim is a  d ia m ỉn o p y rim id in e  th a t  a lso  in h ib its  
ỉo lic  a d d  sy n th e s ỉs  b u t  a t  a  d iỉ ỉe re n t  s ta g e  in  th e  m e ta b o lic  
p a th v v a y  to  th a t  in h ib ite d  b y  th e  su llo n a m id e s . I t  h a s  a

s im ila r  s p e c trụ m  o f an tim ic ro b ia l ac tiv ity  to  su lỉo n a m ỉd e s  
a n d  often- shovvs sy n e rg y  in vitro w i th  th e se  drugs. 
T rim e th o p r im  w a s  in itia lỉy  availab le  o n ly  in  co m b in a tio n  
w i th  su lío n a m id e s , m o s t  co m m o n ly  w ith  su lfa m e th o x a zo le  
a s  c o -tr im o x a zo le . I t  is  n o w  u se d  a lo n e  p a rt ic u ỉa r ly  in  th e  
ư e a tm e n t  o f  in íe c tio n s  o ỉ  th e  u r in a ry  a n d  re sp ira to ry  trac ts. 
A n a lo g u e s  o f  t r im e th o p rim  in d u d e  baquiloprìm, brodimo- 
prím, iclaprim, ormetoprừn, a n d  tetroxoprím.

Co-trimoxazole g e n e ra lly  rep laced  u s e  o f su lío n a m id e s  
a lo n e  in  th e  ư e a tm e n t  oi sy stem ic  in le c tio n s , a l th o u g h  its 
u s e  h a s  a lso  b e e n  res tric te d  in  so m e  c o u n tr ie s  a n d  
tr im e th o p r ìm  m a y  b e  p re íe rre d . C o -trim o x azo le  is h o w e v e r  
in d ic a te d  fo r  p n e u m o c y s tis  p n e u m o n ia  a n d  n o c ard io sis  a n d  
m a y  b e  u s e ỉu ỉ  i n  p ro to z o a l in ỉe c tio n s  s u c h  as  to x o p lasm o sis. 
O th e r  s u lío n a m id e s  w h ic h  h a v e  b e e n  c o m b in e d  w ith  
tr im e th o p r im  in d u đ e  suU adiazine (as co-trimazáte), su ỉỉa - 
m e th o x y p y r id a z in e , su lỉam etopyT azine , su lỉa m e tro le , a n d  
su lỉa m o x o le  (see  co-trifamole). S u lfad iaz in e  h as  b e e n  u se d  
w i th  te tro x o p r im  (see co-tetroxadne).

S u lỉo n a m ỉd e s  h a v e  also  b e e n  u se d  w i th  p y r im e th a m in e  
(p . 662 .3 ) in  t h e  t r e a tm e n t  o r  p ro p h y lax is  o f  som e  p ro to z o a l 
in ỉe c tio n s . C o m m o n  co m b in a tio n s  a re  su lía d o x in e  a n d  
p y t im e th a m in e  ío r  m a la tia , a n d  su lía d ia z in e  a n d  p y r im e th -  
a m in e  fo r t h e  t r e a tm e n t  o f  toxop lasm osis.
D escribed  in  th is  c h a p te r  a re

Baquiloprim, p. 228.3 
Btodimoprim, p. 233.1 
Co-tetiọxazme. p. 279.3 
Co-trilainole, p. 279.3 
Co-trimoxazole, p. 279.3 
PormosuUathiaxõle, p. 302.2 
Idaprim, p. 311.2 
Malenide, p. 322.2 
Ormetoprim, p. 338.2 
PhthalylsuUacetamide, 

p. 341.2
PhchalylsulỉathiazoIe, p. 341.3 
Sucdnỹlsultathlatole. p. 362.1 
Sullabenxamide, p. 362.3 
Sulỉacarbamide, p. 363.1 
Sullacetamlde, p! 363.1 
Suỉfach!orpyridazine, p. 363.2 
SuICachiysoidine, p. 363.3. 
SuUadodne, p. 363.3 
SuUadiaxine, p. 363.3 
SuUadiaáne Silver. p. 364.3 
Suliadicramide, p. 365.1 
Sulladimethoxine, p. 365.2

Sulỉadỉnùdỉne, p. 365.2 
SuUadoxbie, p. 365.3 
Sulỉafuiazole. p. 366.1 
Sulỉaguanidine, p. 366.3 
SuHameraánc, p. 366.3 
SúlỉainethizoIe, p. 367.1 
Sulỉamethoxaioĩe, p. 367.2 
Sulỉamethoxypyiìdaxine, 

p. 369.2
Suứamethylứiiazole, p. 369.3 
Suliametopyraáne, p. 369.3 
Sulíameaôlê, p. 370.1 
Sulíamonomethoxine, p. 370.1 
Sulíamoxole. p. 370.1 
Sultanilamide. p. 370.1 
SuỊtapyiidine, p. 370.2 
Suiỉaqulnoxaline, p. 370.2 
SuHàthiaaslc, p. 370.3 
SuỊỉathiaxole Silver, p. 370.3 
Suiỉatroxaxole. p. 371.1 
SulSsomìdine, p. 371.1 
Tetroxoprim, p. 378.3 
Trimethoprim. p. 383.2

Tetracyclines
T h e  te t r a c y d in e s  a re  a  g ro u p  o f a n tib a a e r ia ls ,  o r ig in a lly  
d e riv e d  h o m  c e rta in  Streptomyces spp ., h a v in g  th e  sam e  
te t r a c y d ic  n u d e u s ,  n a p h th a c e n e , a n d  s im ila r  p ro p ertìe s . 
U n lik e  th g j ie n id l l in s  a n d  a m inog lycosides  th e y  a re  u su a lly  
b a ạ e r io s ta t ic  a t  th e  c o n c e n tra đ o n s  a c h ie v e d  in  th e  b o d y  b u t  
a c t  s im ila rly  to  th e  am inog lycosides  b y  in te r íe r in g  w ith  
p ro te in  sy n th e s is  in  su scep tib le  o rgan ism s.

T e tra c y d ín e s  all h a v e  a b ro a d  sp e c tru m  o f a c d v ity  w h ic h  
in c lu d e s  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a a e r i a ,  
c h la m y d ia s  a n d  c h lam y d o p h ilas , rìdcetts ias , m y co p ỉasm as, 
sp iro c h a e te s , so m e  m y co b ac teria , a n d  s o m e  p ro to z o a , b u t  
t h e  e m e rg e n c e  o f  r e s is ta n t  s tra in s  a n d  th e  d e v e lo p m e n t of 
o th e r  a n tim ic ro b ia ls  h a s  o f te n  red u c e d  th e i r  v a lu e . A d v erse  
e tte c ts  h a  v e  a lso  re s t iic te d  th e ir  u se h iln e ss . G a s tro in te s tin a l 
d is tu rb a n c e s  a re  c o m m o n  a n d  o th e r  im p o r ta n t  to x ic  e ííec ts  
i n d u d e  d e p o s it io n  in  b o n e s  a n d  tee th , p r e d u d in g  th e i r  u se  
in  p re g n a n c y  a n d  y o u n g  ch ild ren ; a n ti-a n a b o lic  e h ects , 
e s p e d a lly  In  p a tie n ts  w i th  re n a l im p a irm e n t;  ía t ty  ch a n g es  
in  th e  liver; a n d  p h o to se n s itiv ity , e s p e d a l ly  w ith  d e m e d o -  
c y d ln e .  A lle rg ic  re a c tio n s  a re  re la tiv e ly  u n c o m m o n . 
B ec a u se  o f th e s e  a d v e rse  effects t e ơ a c y d in e s  s h o u ld  be 
a v o id e d  in  p r e g n a n t  w o m e n , c h ild ren , a n d , a p a r t  h o m  
d o x y c y d in e  a n d  m in o c y d in e ,  p a tie n ts  vvith ren a l im p a ir-  
m e n t .

T h e  íĩrs t te ư a c y d in e  to  be in tro d u c e d  w a s  chlortetracydine 
in  1948 a n d , lik e  c h lo ra m p h e n ic o l w h ic h  w a s  d isco v ered  a t 
a b o u t  th e  s a m e  tím e , i t  vvas ỉo u n d  to  h a v e  a  b ro ad  sp e c tru m  
o f  ac tiv ity  a n d  to  b e  a c tiv e  o rally  u n lik e  b e n z y lp e n id ll in  o r 
s ư e p to m y d n ,  th e  o n ly  o th e r  an tib a c te r ía ls  t h e n  in  u se . T he 
d isco v ery  o f  c h lo r te t r ã c y d in e  w a s  fo llo w e d  d o s e ly  b y  th a t  
o f  oxỵtetracydine a n d  t h e n  ttíracydinc, a  re d u c t io n  p ro d u c t  of 
c h lo r te tra c y c lin e  w h ic h  m a y  b e  p ro d u c e d  se m isy n th e ti-  
c a lly . A ll t h r e e  h a v e  v e rỵ  s im ila r p ro p ertie s , a l th o u g h  
c h lo r te t r a c y d in e  is less  w e ll abso rbed  a n d  o x y te trac y c lin e  
m a y  c a u se  le s s  s ta in in g  o f  te e th .  Demtdocyứine, d e m e th y -  
la te d  c h lo r te t r a c y d in e ,  h a s  a  lo n g e r  h a lf- life  th a n  te tra c y -  
d i n e  b u t  is m o r e  o h e n  a s so d a te d  w ith  p h o to to x ic  reaỹ tio n s . 
I t  h a s  b e e n  u s e d  vvith so m e  success in  p a tie n ts  vvith th e  
sy n d ro m e  o f  in a p p ro p r ia te  secre tio n  o f  a n tid iu re tic  h o rm -  
o n e .

T h ese  f o u r  te t r a c y d in e s  a re  all n a tu r a l  P ro d u c ts  th a t  
h a v e  b e e n  iso la te d  h o m  Strtptomyca spp . T h e  m o re  re c e n t 
te t r a c y d in e s ,  su c h  a s  m e th a c y d in e ,  d o x y c y d m e , m ín o - 
c y d in e ,  ly m e c y d in e ,  m e d o c y d in e ,  a n d  ro li te t ra c y d in e  a re  
s e m is y n th e tic  d e riv a tiv e s . Mcthacydinc, l ik e  d e m e d o c y c lin e , 
h a s  a  lo n g e r  haU -lU e t h a n  te t r a c y d in e  a n d  h a s  b e e n  g iven  
tw ic e  da ily . Doxycydine a n d  mmocydừư a re  b o th  m ó re  ac tiv e
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in vừro t h a n  te t r a c y d in e  a g a in s t  m a n y  s p e đ e s .  M o re  
im p o r ta n t ly ,  m in o c y d in e  is a c tív e  a g a in s t  s o m e  te tr a c y -  
d in e - r e s i s ta n t  b a c te r ia , i n d u d in g  s tra in s  o f  s ta p h y lo c o c d . 
B o th  a re  vvell a b s o rb e d  a n d , u n l ik e  t h e  o th e r  te t r a c y d in e s ,  
a b s o rp t io n  is  n o t  s ig n iã c a n tly  a íỉe c te d  b y  th e  p rc s e n c e  o f 
fo o d . T h e y  c a n  b e  g iv e n  in  lo w e r  d o sẽs  t h a n  th e  o ld e r  
m e m b e rs  o f  t h e  g ro u p  a n d , h a v in g  lo n g  h a U -liv e s , 
d o x y c y d in e  is u s u a lỉy  g iv en  o n c e  d a ily  a n d  m in o c y d in e  
tvvice d a ily . A lso , t h e y  d o  n o t  a c c u m u la te  s ig n iE c a n d y  in  
p a tie n ts  w i th  r e n a l  im p a irm e n t  a n d  c a n , w i th  c a re , b e  g iv e n  
to  s u c h  p a tíe n ts ;  hovv ev er, u s u a ỉ  doses  o f  m in o c y d in e  c a n  
le a d  to  h ig h e r  s e n u n  c o n c e n ư a tio n s  r e s u ltin g  in  p o s á b le  
l iv e r  to x id ty .  B o th  d o x y c y c lin e  a n d  m in o c y d ỉn e  a re  m o re  
lip id -so lu b le  t h a n  th e  o th e r  te t r a c y d in e s  a n d  th e y  p e n e tr a te  
vvell i n to  tis su e s . T h e  u se  o f r a in o c y d in e  m a y , h ovvever, b e  
l im ite d  b y  its  v e s tib u la r  a d v e rse  e ữ e c ts .

T e tra c y d in e s  a r e  n o t  g e n e ra lly  th e  a n tib a c te r ia ls  o f 
c h o ic e  in  G ra m -p o s it iv e  o r  G ra m -n e g a tiv e  in fe c tio n s  
b e c a u s e  o f  t h e  e m e rg e n c e  o í  r e s is ta n t  o rg a n is m s  a n d  th e  
d isc o v e ry  o f  d ru g s  w ith  n a r r o w e r  a n tim ic ro b ia l  sp e c tra . 
H o w e v e r, t h e y  h a v e  a  p la c e  in  th e  t r e a tm e n t  o f  c h la m y d ia l  
in ỉe c tio n s ,  r ic k e tts ia l  in íe c tìo n ỉ  s u c h  as ty p h u s  a n d  th e  
sp o tte d  íev e rs , m y c o p la sm a l in íe c tio n s  s u c h  as  a ty p ic a l 
p n e u m o n ia ,  p e lv ic  in U a m m a to ry  d isease , L y m e d isease , 
b ru ce llo s is , tu la ra e m ia ,  p la g u e , c h o le ra ,  p e r ío d o n ta l  d isease , 
a n d  a c n e . T h e  te ư a c y d in e s  h a v e  a lso  b e e n  u s e íu l  in  th e  
t r e a tm e n t  o f  p e n id l l in -a lle rg ic  p a tie n ts  su ffe r in g  íro m  
se x u a lly  t r a n s m it te d  d iseases, a c tin o m y c o s ỉs , b ro n c h it is , 
a n d  Iep to sp ừ o s is . M in o c y d in e  m a y  s o m e tim e s  b e  u se d  in  
m u lt id r u g  re g im e n s  ío r  lep ro sy . D o x y c y c lin e  m a y  b e  u se d  
ỉo r  t h e  t r e a tm e n t  a n d  p ro p h y la x is  o f m a la ria ; it  is a lso  u s e d  
in  t h e  m a n a g e m e n t  o f a n th ra x .
D e sc rib e d  in  th is  c h a p te r  a re

C h lo rte tracy d in e , p . 262.2 
D e m e d o c y d in e , p . 287 .2  
D o xycyd ine , p. 290.1 
L y m ecy d in e , p . 322.1 
M e d o c y d in e , p . 323.2

M eth acy d in e . p . 324.3 
M in o cy d in e , p . 326.3 
O x y te tiacy d in e . p . 339.1 
R o lite tracy d in e , p. 358.1 
T e tracy d in e . p. 375.1

Miscellaneous Antibacteríals
Spccúnomydn is  a n  a m in o c y d ito l  a n tìb a c te r ia l  vvith so m e  
s im ila r i t ie s  t o  s t r e p to m y d n  a ỉ t h o u g h  i t  j í  n o t  a n  
a m in o g ly c o s id e . S p e c tin o m y d n  is a c tiv e  a g a in s t  m a n y  
b a c te r ia  b u t  its  c ĩin ica l u se  is r e s t r i a e d  to  t h e  t te a tm e n t  o ỉ  
c h a n c ro id  a n d  g o n o r rh o e a . T ro s p e c to m y d n , a  w a te r -  
s o lu b le  d e riv a tiv e , h a s  b e e n  in v es tig a te đ .

Mupirodn is a n  a n tíb a c te r ia l  p ro d u c e d  b y  Pseudamonas 
Ịluorescens w i th  a c tìv ìty  a g a ìn s t  m o s t  s tr a in s  o f  s ta p h y lo c o c d  
a n d  s ư e p to c o c d  a n d  a lso  so m e  G ra m -n e g a tìv e  b a c te r ia . I t  is 
a p p lie d  to p ica lly .

Fosfomydn is  a  d e riv a tiv e  o f p h o s p h o n ic  a d d ;  i t  is a c tiv e  
a g a in s t  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a c te r ia  a n d  is 
g iv e n  o ra lly  o r  p a re n te ra l ly .

T h e  ỉ u ã d a n e  a n tib a c te r ỉa l  ýusidic aàd is d e r iv e d  ừ o m  
Pusidium cocáneum a n d  h a s  a . n a r r o w  s p e c t r u m  o f 
a n t ib a c te r ia l  a c tiv ity ,  b u t  it  is  v e ry  a c tiv e  a g a in s t  
Staphybcoccus auTcus a n d  h a s  b e e n  u s e d  b o th  to p ic a lly  a n d  
sy s te m ic a ily  in  t h e  t te á tm e n t  o f s ta p h y lo c o c c a l in íe c tio n s . 
R e s ỉs ta n c e  d e v e lo p s  re a d ily  a n d  i t  is o f te n  u s e d  w i th  o th e r  
a n tib a c te r ia ls .

T h e  p o ly m y x in s  a re  b asic  a n t ib a a e r ia l s  p ro d u c e d  b y  th e  
g ro v r th  o f  d i l í e r e n t  s tr a in s  o f  Badllus poỉymyxa (B. 
aerospơrus). Potymyxin B a n d  colừtin h a  v e  b e e n  u s e d  
d in ic a lly ,  b u t  t h e ứ  sy s te m ic  u s e  h a s  b e e n  m o re  o r  less 
a b a n d o n e d  b e c a u s e  o í  t h e ữ  to x id ty ,  n o ta b ly  to  t h e  k id n e y s  
a n d  n e rv o u s  System . T h e y  a re  n õ t  a b s o rb e d  w h e n  ta k ẽ n  
o ra lly  a n d  h a v e  th e r e ío r e  b e e n  g iv e n  in  g a s tro in te s tin a l  
in íe c tio n s  ỉ o r  t h e ứ  b a c te r id d a l  a c tiv ity  a g a in s t  G ra m - 
n e g a tiv e  b a c te r ia . T h e y  c o n tỉn u e  to  b e  w id e ly  u se d  as 
c o m p o n e n ts  o ỉ  to p ic a ỉ  p re p a ra tio n s .

Badtradn. gramiddin, gTamiàdin 5, a n d  tyrothrìdn a re  
p o ly p e p tid e  a n tib a c te r ìa l ỉ  a lso  p ro d u c e d  b y  c e rta in  s tra in s  of 
Badllus spp . b u t  t h e y  a re  a c tiv e  a g a in s t  G ra m -p o s itiv e  
b a c te r ia .  L ike  th e  p o ly m y x in s , t h e y  a re  to x ic  w h e n  u s e d  
sy s te m ic a lly  a n d  a re  th e r e ío r e  m a in ly  u s e d  to p ica lly .

T h e  h a lo g e n a t e d  h y d r o x y q u in o l in e  clioquinol h a s  
a n tib a c te r ia l ,  a n ti ỉu n g a ] ,  a n d  a n tip ro to z o a l a c tìv ity . ỉ t  w a s  
ỉo rm e r ly  u s e d  in  g a s ư o in te s t in a l  in ỉe c tio n s  in d u d ìn g  
a m o e b ia s is  b u t  is o f  l it tle  v a lu e  a n d  c a n  p ro d u c e  se v e re  
n e u r o to x id ty .  I t  is  n o w  m a in ly  u s e d  lo ca lly  fo r  s u p e rS d a l  
in íe c tio n s  o ỉ  t h e  s k in  a n d  e x te m a l  e a r. Chlorquinaldol a n d  
halquinoỉ a re  u s e d  s im ila r ly .

U r in a ry  a n tim ic ro b ia lỉ  su c h  a s  nitroỊurantoin, a n d  a lso  
methenamine w h ic h  h a s  g e n e ra lly  b e e n  g iv e n  as  t h e  
h ip p u ra te  o r  m a n d e la te ,  m a y  b e  u se d  in  t h e  ư e a tm e n t  a n d  
p ro p h y la x is  o f  in íe c tio n s  o f  th e  lo w e r  u r in a r y  t r a a .  T h e y  a re  
c o n c e n t r a te d  in  t h e  u r in e ,  b u t  d o  n o t  u s u a lly  a c h ie v e  
a n tim ic ro b ia l  c o n c e n tra t io n s  in  t h e  b lo o d .

T h e  o x a z o lid in o n e  lincĩolid h a s  a c tiv ity  a g a in s t  G ra m - 
p o s it iv e  o rg a n ỉsm s  in d u d in g  v a n c o m y d n - re s i s ta n t  e n te r -  
o c o c d  a n d  m e t ìd ll in - re s is ta n t  Stapkylococcus aureus. I t  is u s e d  
Ũ1 in íe c tio n s  o f th e  s k in  a n d  re sp ira to ry  t ra c t  d u e  to  th e s e  
o rg a n ism s .

T h e  g ly c y lc y d in e  tigeợdine h a s  a c tìv ity  a g a ìn s t  G ra m - 
p o s it iv e  b a d e r i a ,  i n d u d in g  m e t id ll in - re s is ta n t  staph. aureus,

a n d  a lso  a g a in s t so m e  G ra m -n e g a tiv e  a n d  so m e  a n a e ro b ic  
b a c te r ia . Í t  is u s e d  in  t h e  t r e a tm e n t  o ỉ  c o m p h c a te d  sk in  a n d  
sk in  s tru c tu re  in ỉe c tio n s ,  c o m p ỉic a te d  in tra -a b d o m ỉn a l  
in ỉe c tio n s , a n d  c o m m u n ity - a c q u ir e d  p n e u m o n ia .

T h e  p le u ro m u ti l in  a n tib a c te r ia l  retapamulin is d ẹ riv e d  
h o m  th e  ỉu n g u s  Clitopilus passcckmanur, i t  h a s  ac tiv ity  
a g a in s t  Staphylococcus aureus a n d  Strcptococcus pyogenes. I t  is 
a p p lie d  top ica lly .
D esc rib e d  in  th is  c h a p te r  a re

A cediasulỉone, p . 216.1 M u p iro d n , p . 329.2
A rsahilic A d d , p . 222 .2  K U uroxailde. p . 333.3
A vilam ydn , p . 222 .3  N ilu ip írino l, p . 333.3
B a d tra tín , p . 227 .3  N ifu r to in o l p. 333.3
B a ro b en n y đ n . p . 228 .3  N ĩíunáde . p. 334.1
C arbadox, p . 233.3 N isin, p . 334.1
C h lo iq u in a ld o l p . 262.1 N ĩtro lu n n to in , p . 334.1
C lìo q ú in o l p . 275.1 N itro fu n z o n e , p . 335.1
Clotoctol, p . 276 .3  N itroxolm e, p . 335.2
Colistin. p. 277 .3  N ov o b io d n , p . 336.2
O ap tom ydn , p . 28 6 .2  Po lym yx in  B, p . 344.3
Fosfom ỹdn. p . 302.3 R etãpam ulin , p . 350.1
FuraItadone. p . 303.3 S p ee tin o m y d n . p . 360.1
Furazidin, p. 303.3 T au ro lld ine, p. 371.2
Fusafunglne, p . 304.1 T eriridone , p . 375.1
Fusídic A dd . p. 304.1 T h en o ic  Acid. p. 378.3
G ram iddin . p. 310.3 T h iostrep ton . p. 380.1
G ra tn idd in  s , p . 311.1 T íam ulin . p . 380.1
H alquinol. p. 311.1 T igecydine. p. 381.2
L inraolid. p. 319.3 T y ro th r ld n . p. 386.1
M againins, p. 322.3 V alnem ulỉn . p. 386.1
M andelic  A dd . p . 322.3 X ibom ol, p . 389.3
M ethenam ine . p. 324.3

Choice of Antibacterial
Idea lly , a n tib a c te r ia l  t r e a tm e n t  o f  in le c tio n s  s h o u ld  be 
c h o se n  a f te r  th e  in íe c tin g  o rg a n ism s  h a v e  b e e n  id e n ti íĩe d  
a n d  th e  resu lts  o f  se n s it iv ity  te s ts  a re  knovvn . I n  p rac tice , 
em p irica l ư e a tm e n t  is o f te n  n e c e s sa ry  in itia lly , b e a r ìn g  in  
m in d  local p a t te m s  o f  in íe c tio n  a n d  res is ta n c e . O th e r  ỉ a a o r s  
su c h  as site  o f  in ỉe c tio n  a n d  tis su e  p e n e tr a tio n  a re  also  
im p o n a n t  in  d e d d in g  w h ic h  a n tib a c te r ia l  to  g ive.

T h e  p ro p h y la c tic  u se  o f  a n tib a c te r ia ls  is r e s ơ i a e d  m a in ly  
to  p a tie n ts  u n d e rg o in g  so m e  ty p e s  o f  su rg e ry . O th e r  g ro u p s  
r e q u ir in g  in íe c tio n  p r o p h y la x is  i n d u d e  p a tie n ts  a t  s p e d a l  
risk  of d e v e lo p in g  e n d o c a rd itls  a n d  th o s e  vvho h a v e  h a d  
rh e u m a tic  íe v e r , w h o  a re  s p le n e c to m ise d , o r  w h o  a re  
im m u n o c o m p ro m ise d .

Abscess, abdominal
S ee u n d e r  A bscess, L iv e r, p . 1 74 .3 , a n d  u n d e r  P e rito n itis , 
p . 199 .2 .

Abscess, brain
B ra in  abscesses c a n  r e s u l t  h o m  o tìtis  m ed ia , s in u sitis , 
tra u m a , o r  d e n ta l  sepsis, o r  t h e y  m a y  b e  m e ta s ta t ic  
s e c o n d a ry  to , ío r  e x a m p le , lu n g  abscesses . O p p o r tu n is t ic  
in ỉe c tìo n s  in  im m u n o c o m p ro m is e d  p a tie n ts  m a y  p re s e n t  as 
b r a in  abscesses.

T re a tm e n t o ỉ  b ra in  ab sccsses  e n ta ils  re m o v a l  o í  p u s  o r  
e x d ỉ io n  a n d  u s e  o ỉ  h ig h  d o ses  o f  a n tib a c te r ia ls . Id e a lly  th e  
c h o ic e  o í  a n t íb a a e r i a l  d e p e n d s  o n  th e  in ỉe c tin g  o rg an ism s  
a n d  p e n e tra tio n  b y  th e  a n tib a c te r ia l  in to  b r a in  t is su e  a n d  
abscess p u s . U n ti l  o rg a n ism s  c a n  b e  c u ltu r e d  em p iric a l 
ư e a tm e n t  s h o u ld  b e  g iv en .

T h e re  is v e ry  l it tle  g o o d  q u a li ty  p u b l i ỉh e d  in ío r m a t io n  o n  
th e  t re a tm e n t  o f  b r a in  abscess. F o r  m a n y  y e a rs , c o m b in e d  
t r e a tm e n t  w i th  b e n z y lp e n id ll in  a n d  c h lo ra m p h e n ic o l  w as 
th e  m a in s ta y  o f  e m p ir ic a l  th e ra p y , b u t  a  r e p o r t  b y  th e  
B r itish  S o d c ty  l o i  A n tim ic ro b ia l  c h e m o th e r a p y , 1 b a s e d  o n  
p u b lish e d  in ỉo n n a t io n  a n d  th e  a u th o r s ' e x p e rtis e , rec o m - 
m e n d e d  th e  ío llovving  re g im e n s  fo r  f ir s t- lin e  em p iric a l 
ư e a tm e n t ,  a c c o rd in g  to  t h e  s ite  o ỉ  th e  abscess a n d  o r ig in  o( 
t h e  in íe c tio n ;
•  ỉo r  b o n ta l  lo b e  ab scesses  o r ig ứ ia tin g  h o m  in ỉe c tio n  o f  th e  

p a ra n a sa l  s in u s e s  o r  te e th ,  a  c o m b in a tio n  o ỉ  m e tro n id -  
a zo le  w ith  o n e  o f  c e íu ro x im e , c e ío ta x im e , o r  c e ỉtr ia x o n e

•  ỉo r  te m p o ra l  lo b e  o r  c e re b e lla r  ab scesses  o rig in a tin g  fro m  
in íe c tio n  o f  t h e  m id d le  e a r  o r  s p h e n o id a l  s in u se s , 
a m p id l l ỉn  a n d  m e ư o n id a z o le  vvith e i th e r  c e fta z id im e  o r  
g e n ta m id n

•  ỉo r  a b sce sse s  a s s o d a t e d  w i th  p e n e tr a t in g  ư a u m a ,  
í lu d o x a d l l in ,  c e ỉu ro x im e , c e ỉo ta x im e , o r  c e ltr ia x o n e

• for m e ta s ta t ìc  abscesses , u s u a ỉly  in  th e  a re a  s u p p lie d  by  
th e  m iđ d ỉe  c e re b ra l  a r te ry ,  O ne o f c e íu ro x im e , c e ío ta x -  
im e , o r  c e ítr ia x o n e , w i th  o r  v v ith o u t m e tro n id a z o le ,  o r, if 
a s so d a te đ  w i th  e n d o c a rd iú s  o r  c y a n o tic  c o n g e n ita l  h e a r t  
d isease , b e n z y lp e n id ll in

S im ila r  su g g e stio n s  h a v e  b e e n  m a d e  b y  a  m o re  re c e n t  
revievv , 2 w h ic h  a lso  su g g e ste d  th e  u s e  o f  o x a d ll in  w i th  
m e tro n id a z o le  a n d  a  t h ir d -g e n e r a t io n  c e p h a lo s p o rín  ío r  
e m p ir ic a l  m a n a g e m e n t  o f  a b s c e s s e s  a s s o d a t e d  vvith 
p e n e ư a t in g  ư a u m a ,  a n d  v a n c o m y d n  p lu s  a  th ir d -  
g e n e ra t io n  c e p h a lo s p o rin  fo r  a b scess  o c c u rr in g  p o s to p e ra -

tiv e ly . A n o th e r  revievv5 su g g e s tè d  th e  la t t e r  c o m b in a tio n  fo r  
abscesses  b o th  a l te r  n e u rõ s u r g e ry  a n d  t ra u m a .

1. Iníecdon ln  N euiosuigeiy v/orlcíng Party of th e  Brỉtish Sodety fot 
Andmicrobial cbem otherapy. The n tio n a l use ol antibiotics in the 
treatm ent of braỉn abscess. Br 3 N am tuT Ị  2000; 14: 525-30.

2. Lu C-H. rt ữl. Strategles to r the  m anagem ent o ỉ bacterial brain abscesi. 3 
OÚI N nm ad  2006; 13:979-85 .

3. HalcanT. M anagem ent o{bacteria lbrainabscesses.N eum uiyF«» 2008; 
24; E4. Availabĩe IU http:W thejns.org/doi/pdl/10.317 l/FOC/2008/24/6/ 
E4 (accessed 31/03/10)

Abscess, liver
B a c te r ia  c o m m o n ly  re sp o n s ib le  fo r  p y o g e n ic  l iv e r  abscesses  
i n d u d e  E n te ro b a c te r ia c e a e ,  e s p e d a l ly  Escheríchia coli a n d  in  
so m e  c o u n tr ie s 1 KlebsieUa pneumoniar, a n a e ro b e s ,  e s p e d a l ly  
Baơeroides fragiliy, a n d  Streptococcus milleri ( th e s e  c a n  b e  
m ia o a e ro p h i l ic ) .  A s e lsev v h ere  in  t h e  a b d o m e n  (see  u n d e r  
P e rito n itis , p . 1 9 9 .2 ), Ỉn íe c tio n ỉ  a re  o f te n  m ix e d . T re a tm e n t  
in v o lv e s  p e rc u ta n e o u s  a s p ira tio n  a n d  d ra in a g e  o f  p u s  a n d  
th e  u se  o f  h ig h  d o sc s  o f a n tib a c te r ia ls .2-3 B ro a d -sp e c tru m  
e m p iríc a l th e r a p y  s h o u ld  b e  s ta r te d  im m e d ia te ly ;  m o re  
s p e d fic  th e r a p y  m a y  b e  p o ss ib le  w h e n  th e  re su lts  o f  c u ltu re s  
íollovving d ia g n o sú c  p e rc u ta n e o u s  a s p ira tio n  o f th e  abscess 
a re  k n o w n .  G e n ta m id n  w i th  d i n d a m y d n  h a s  b e e n  
c o m m o n ly  u se d 4,5 b u t  o th e r  a n tib a c te r ia l  c o m b in a tio n s , 
in v o lv in g  c e ío x itin , c h lo ra m p h e n ic o l,  c a ib o x y p e n id U in s , 
th ird -g e n e ra t io n  c e p h a lo sp o rín s , a n d  m e tro n iđ a z o le ,  m ig h t 
b e  a p p ro p r ia te . 5 A  re g im e n  o f  a m p id l l in ,  g e n ta m id n ,  a n d  
m e tro n id a z o le  h a s  b e c o m e  S ta n d a rd  in  so m e  c e n ư e s ,  b u t  
m a y  b e  h a z a rd o u s  in  p a tie n ts  vvith  Klebsữlỉa-r e la te d  l iv e r  
abscess, in  vvhom  a c o m b in a tio n  o f  a n  a m in o g ly c o s id e  w ith  
e i th e r  a n  e x te n d e d - s p e a r u m  b e ta - la c ta m  su c h  as  p ip e ra -  
d l l i n  o r  a  s e c o n d -  o r  th ứ d - g e n e r a tio n  c e p h a lo s p o rin ,  m a y  
b e  p r e íe r r e d . 1 A n tib a c te r ia l  th e r a p y  h a s  b e e n  su ccesstu l 
v v ith o u t su rg ic a l in te r v e n t io n ,  b u t  m a y  n o t  b e  c o n s is te n tly  
so ,‘  a l th o u g h  th is  m lg h t  b e  d u e  to  ỉn a d e q u a te  t r e a tm e n t  
a g a in s t e n te r ic  a n a e ro b e s , e s p e ó a l ly  B. fragilú.Ị

F o r t h e  t r e a tm e n t  o f  a m o e b ic  l iv e r  abscess, see  u n d e r  
A m o eb iasis  in  A n tip ro to z o a ls , p . 9 2 1 .1 .

1. Lederman ER. Crum NF. pyogenic liver abscess wiih a ỉocus on 
Klebsidla pncum oniae as a primary pathogen: an  emergỉng disease with 
unique dinỉcal điaraaeristỉcs. Am J  Gastroenưrol 2005; 100; 322-31.

2. Barakate M s, rt aL Pyogenic iiver abscess: a review o í 10 years' 
cxpcricncc in managemenL Aust N ZJ SurỊ 1999; 69 :205-9 .

3. A ỉv am  Pércz JA. et ai. Cỉỉnỉcaỉ course, treatm em . and mukivaríate 
analysỉỉ o( risk ĩaao rs  for pyogenỉc liver abscess. Am J  SurỊ 2001; Ỉ81: 
177-46.

4. Herbert DA, et aỉ. Pyogenic liver abscesses: successỉul non-surgical 
therapy. Lancet 1982; i: 134-6.

5. Herbert DA, et aĩ. Medlcaỉ m anagem ent of pyogenic ỉỉver absccsscs. 
Lancet 1985;!; 1384.

6. McCorkeQ SJ, NUes NL Pyogenỉc liver abscesses; another look at medical 
managexnent Lancet 1985; L 803-6.

Abscess, lung
L u n g  abscesses  a re  o f te n  s e c o n d a ry  to  a s p ira tio n  p n e u m o n ia  
a n d  a re  d isc u sse d  u n d e r  P n e u m o n ia ,  p . 2 0 2 .1 . T h e  
o rg an ism s  in v o lv e d  a re  c o m m o n ly  a n a e ro b ic  b a c te r ia .

Ađinomỵcosỉs
A c tin o m y c o s ã  is  a  r a re , c h ro n ic ,  s lo w -g ro w in g , o í te n  
p o ly m ic ro b ia l in íe c tio n  c a u se d  m a in ly  b y  G ra m -p o s itiv e  
a n a e r o b ic  o r  m ic r o a e r o p h il ic  b a c te r ia  o f  t h e  g e n u s  
Adinomycts (u su a lly  A. ũraeUĩ) a n d  s o m e tim e s  b y  o th e r s  
su c h  as  Propionibaơerium OI BiỊidobacterium. S u c h  o rg an ism s  
a r e  p a r t  o f  t h e  n o r m a l  f lo r a  o f  t h e  o r a l  c a v ity ,  
g a s ư o in te s t in a l  t ra c t,  íe m a le  g e n ita l  t ra c t.  o r  sk in . T h e y  
a re  o f lo w  p a th o g e n id ty  a n d  r e q u i r e  a  b r e a k  in  t h e  m u c o sa l 
b a r r ie r  to  c a u se  in íe c tìo n ; ío re ig n  b o d ie s  a lso  a p p e a r  to  
ỉ a d l ỉ ta te  in íe c tio n . A c tin o m y c o s is  o c c u rs  w o r ld w id e  a n d  a t  
a n y  a g e  b u t  i t  is m o s t  c o m m o n ly  s e e n  in  m e n  a n d  th o se  in  
th e  m id d le  d e c a d e s  o f h fe . A n y  s ite  i n  t h e  b o d y  c a n  b e  
in v o lv e d ; t h e  m o s t  c o m m o n  a re  o ra l -c e rv ic o ía d a l  a n d  a re  
u s u a lly  a s s o d a te d  w ith  d e n ta ỉ  p ro c e d u re s  o r  p o o r  o ra l 
h y g ie n e .  L ess c o m m o n ly , t h o r a d c ,  a b d o m in a l,  o r  p e lv ic  
reg io n s  a re  in v o lv e d  ( th e  l a t t e r  u s u a lly  a s s o d a te d  w ith  th e  
u s e  o f i n t r a -u te r ln e  c o n tra c e p t ìv e  d e v ic e s ). R are ly , CNS, 
c u ta n e o u s ,  o r  d is s e m ỉn a te d  in íe c tio n  m a y  o c cu r.

T h e  in ỉe c tỉo n  is  c h a ra c te r is e d  b y  sú ig le  o r  m u ltip le  
in d u ra t io n s  t h a t  s p re a d  re g a rd le s s  o f  t is s u e  p la n e s .  L ocal 
svvelling, in O a m m a tìo n , abscesses , w o o d y  S b ro u s  tis su e , a n d  
d ra in in g  á n u s e s  t h a t  e x u d e  c h a ra c te r is t ic  y e lỉo w  ag g re g a tes  
(su l lu r  g ra n u le s )  m a y  d e v e lo p . D ia g n o s is  is d jfficu lt; th e  
les io n s  m a y  b e  m is ta k e n  fo r  n e o p la sm s .

A c tin o m y c o s is  r e sp o n d s  slovvly to  a n tib a c te r ia ls , a n d  
lo n g - te rm  t re a tm e n t  is r e q u i r e d  to  p r e v e n t  r e c u r r e n c e . 1' 3 

T h e  ư e a tm e n t  o ỉ  c h o ic e  is h ig h -d o s e  in tr a v e n o u s  b e n z y l-  
p e n id lB n  ỉo r  2  to  6  w e e k s  a n d  t h e n  a n  o ra l  p e n id l l in  (e.g . 
p h e n o x y m e th y lp e n ỉd ỉ l in  o r  a m o x id l l in )  fo r  6  to  1 2  

m o n th s , 1,2 a l th o u g h  c o m p lic a te d  c a ses  m a y  r e q u ir e  u p  to  
18 m o n th s  o f  t h e r a p y .2 S o m e  p a tie n ts  m a y  b e  su c ce ss íu lly  
u e a te d  vvith  less  p ro lo n g e d  re g ũ n e n s  o f  p e n id l l in ,  e s p e d a l ly  
if t h e  d ise a se  b u r d e n  is  l ig h t ; 1 u n c o m p lic a te d  o ra l-  
c e rv ic o ĩa d a l  d ìse a se  is p a r t ic u la r ly  re sp o n s iv e  to  sh o r te r  
ơ e a tm e n t  c o u rse s . S h o r t-c o u rs e  re g im e s  a re  g e n e ra lly  n o t
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ad v ise d  fo r  p a tíe n ts  w i th  ỉa rg e  le s io n s  a n d /o r  a b d o m in a l 
d isease  u n le s s  su rg ic a l d e b r id e m e n t  is  p e r io rm e d .

A lte m a tiv e s  to  p e n id l l in s  in c lu d e  th e  te t r a c y d in e s ,  
e ry th r o m y d n ,  c h lo ra m p h e n ic o l,  a n d  d i n d a m y d n .2-1 I n  o n e  
p a tie n t. a c tìn o m y c o s is  r e s is ta n t  t o  c o n v e n tio n a l th e ra p y  
re sp o n d e d  to  a  p ro lo n g e d  c o u rs e  o f  d p r o S o x a d n ;4 in  
a n o th e r ,  a c tin o m y c o s is  w a s  e lim in a te d  w i th  a  4 - m o n th  
co u rse  o f le v o H o x a d n . 5 T h e re  a re  a lso  re p o r ts  of success 
w ith  im ip e n e m , f irs t g e n e ra t io n  c e p h a lo sp o rin s , c e ítria x -  
o n e , a n d  p ip e ra c iI lin /ta z o b a c ta m . l i i 6  A c tìn o m y co s is  is n o t  
su sce p tib le  to  m e tro n id a z o le ,  a m ỉn o g ly co s id e s , c o -tr im - 
oxazo le , p e n id l l in a s e - r e s is ta n t  p e n id l l in s ,  o r  c e ía le x in .2

M o st p a tie n ts  c a n  b e  m a n a g e d  w i th  m e d ic a l  th e ra p y  
a lo n e ; h o w e v e r ,  d ra in a g e  o r  a s p ừ a t io n  o f  abscesses o r  
e x d s io n  o f S s tu ỉa s  m a y  b e  a p p ro p r ia te ,  a n d  o ccasio n a lly  
e x te n s iv e  s u rg e ry  is in d ic a te d , e s p e d a l ly  if m ed ic a l th e ra p y  
íails  o r  a  c ritica l lo c a tio n  is  in v o lv e d .1 5  

t. Sudhakar ss. Ross JJ. short-tcrm  treatm ent ot acdnomycosis: two cases 
and a review. ƠỜI ỉnfeơ Dừ 2004; 58: 444- 7 .

2. Brook I. Actinomycosis: diagnosỉs and management. South Med J  2008; 
101: Ỉ0 Ỉ9 -23 .

3. Cbaudhry SI, Greenspan JS. Actinomycosis in  HTV ỉníectíon: a revỉew of 
a rare compUcatíon. ĩnt J  STD AIDS 2000; 11: 349-55.

4. Macỉariane DJ. et aỉ. T reaonent of recaỉđtrant actínomycosỉs wỉth 
dproũoxacỉn. J  ỉnfeứ 1993; 27: 177-80.

5. Ferreira D de FG, et ai, Treatm ent oỉ pulmonary actmomycosis with 
IcvoBoxadn. J  Bros Pneumol 2008; 34: 245-8.

6. Y1 F, et ai. Actinomycocỉc iníection oỉ the  abdomỉnal waỉỉ m imiddng a 
maỉignanc neopỉasm. Surg ĩnỊéđ (Larđtmt) 2Ọ03; 9ĩ 85-9.

Anaerobic baderial inĩections
A n a e ro b ic  b a c te r ia  (o r  a n a e ro b e s )  a re  p a r t  o f  th e  n o rm a l 
m ic ro b ia l f lo ra  o f  t h e  sk in , m o u th ,  g a s ư o in te s t in a l  tra c t, a n d  
v a g in a . ữ  th e i r  c o m m e n s a l r e la tio n s h ip  is d is ru p te d  b y  
su rg e ry , t r a u m a ,  im m u n o su p p re s s io n , p o o r b lo o d  s u p p ly , o r  
tis su e  n e c ro s is , so m e  a n a e ro b e s  c a n  c a u se  p o te n tia lly  
s e rio u s  in le c tio n s .  T h e y  o f te n  c a u se  in ỉe c tio n s  i n  th e  p le u ra l  
sp aces  a n d  lu n g s , u p p e r  r e s p ứ a to r y  t r a d ,  g a s tro in te s tin a l  
t r a a ,  CN S, sk in , a n d  v a g in a ; h a e m a to g e n o u s  sp re a d  ca n  
o c c u r. C o m m o n  a n a e ro b ic  p a th o g e n s  i n d u d e  Bacteroida, 
Prevotella ( ío rm e r ly  n o n -ừ a g i lis  Bacteroides). Fusobaữerium, 
Porphyromanas, Clostridium, Peptostreptococcus, a n d  Actino- 
myces sp p . A p a r t  ừ o m  sin g le  s p e d e s  in íe c tio n s  su c h  as 
te ta n u s ,  g a s  g a n g re n e , p s e u d o m e m b ra n o u s  co litís, a n d  
ac tin o m y c o s is , m o s t  a n a e ro b ic  in ỉe c tio n s  axe  o ỉ  m ix e d  
a e tio lo g y . A b scesses  a re  o f te n  a  íe a tu re .  In íe c tio n s  in d u d e :  
b ra in  abscess; a c u te  n e c ro t is in g  gm g iv itis  a n d  o th e r  
p e r io d o n ta ỉ  in íe c tio n s ;  c h ro n ic  o tit is  m e d la  a n d  c h ro n ic  
s in u sitis ; a s p ira tio n  p n e u m o n ia  a n d  lu n g  abscess; p e ri to n it is  
a n d  in tr a -a b d o m in a l  abscess; b a a e r i a l  v ag in o s is  a n d  pe lv ic  
in íla m tn a to ty  d ise a se ; c e llu litis , u l c e n ,  b ite s , a n d  o th e r  
vvound  in íe c tio n s . 1

M a n a g e m e n t  o f  a n a e ro b ic  in íe c tio n s  u s u a lly  in d u d e s  
su rg ic a l p ro c e d u re s  a n d  a n t ib a d e r ía l  th e ra p y . S en sitiv ity  
te s t in g  in vitro is  o f te n  im p ra c tíca l a n d  if d o n e  resu lts  m a y  
n o t  b e  a v a ila b le  ỉo r  se v e ra ỉ  d a y s . In it ía l  a n tib a c te r ia l  
t r e a tm e n t  is th e r e to r e  u su a lly  e m p iric a l , 1' 5 s h o u ld  co v e r  
a e ro b e s  a n d  a n a e ro b e s ,  a n d  ta k e  in to  a c c o u n t  locaỉ 
re s is ta n c e  ra te s  a n d  th e  s ite  o f  in ỉe c tio n . A n tib a c te ria ls  a re  
u s u a lly  g iv e n  p a re n te ra l ly ,  in  h ig h  doses, a n d  fo r  a  
p ro lo n g e d  d u r a t io n  (vveeks to  m o n th s ) .3-5

T h e  a n tib a c te r ia ls  o ỉ  c h o ic e  a re  m e tro n id a z o le . c a tb a p e -  
n e m s , c o m b in a tio n s  o f a  b e ta  la c ta m  w ith  a b e ta - la c ta m a se  
in h ib ito r , a n d  c h lo ra m p h e n ic o l a s  th e y  h a v e  th e  h ig h e s t  
a c tiv ity  (m o re  t h a n  9 5 % ) a g a in s t  o b lig a te  a n a e ro b e s . 
T ig e c y d in e  is a lso  h ig h ly  a c tìv e  a n d  c o n s id e re d  a p ro m is in g  
n e w  a g e n t  fo r  a n a e ro b ic /m ix e d  in íe c tío n s  vvith  m u ltid ru g -  
r e s is ta n t  b a a e r i a .  C efo x itin  a n d  c lin d a m y c in  a re  o fte n  
e ffec tiv e , e x c e p t  fo r in fe d io n s  c a u se d  b y  Bacteroides. 
P e n id ll in  a lo n e  is n o  lo n g e r  r e c o m m e n d e d  fo r  m ix e d  
in íe c tìo n  b e c a u s e  o f in c re a s in g  re s is ta n c e  in  G ra m -n e g a tiv e  
a n a e ro b e s ,  b u t  m a y  still b e  u se d  fo r  gas g a n g re n e  a n d  
a c tin o m y c o s is . O th e r  a n tib a d e r ía ls  w ith  lo w  to  m o d e ra te  
res is ta n c e  ra te s  i n d u d e  m o x i í lo x a d n  a n d  g a re n o x a d n . 
O th e r  d ru g s  w i th  p o te n t ía l  f o r  th e r a p y  m a y  in d u d e  o ral 
n ita z o x a n id e ,  ra m o p la n in ,  rU ax im in , in tr a v e n o u s  dalba- 
v a n d n ,  a n d  fo r to p ic a l u se , r e ta p a m u l in .5

S u rv e y s  o f  su sc e p tib il ity  p a t t e m s  in  d in ic a l  iso la tes  of 
a n a e ro b ic  b a c te r ia  h a v e  shovvn in c re a s in g  re s is ta n c e  o f th e  
B. Ịragilừ g r o u p  ( in d u d in g  B. distasonừ, B. ỷragilis, B. ovatus, 
B. thetaiotaomỉcron, a n d  B. vuỉgatus) to  d in d a m y c in ,  
c o n tin u in g  p e n id l l in  re s is ta n c e  i n  n o n -fra g il is  Bacteroides 
spp . ( n o w  re d a s s ih e d  a s  Prevotella spp . a n d  in d u d in g  th e  
ty p e  s p e d e s  p. melaninogenica), a n d  ra  re  b e ta - Ia c ta m a se -  
m e d ia te d  re s is ta n c e  o !  Fusobacterium to  p e n id U in . 5 A  d in ic a l  
iso la te  o f  B. ỷragilừ, s lm u lta n e o u s ly  re s is ta n t  to  m e tro n id -  
azo le , a m o x id l l in  w i th  d a v u la n ic  a d d ,  a n d  im ip e n e m , w a s  
r e p o r te d  i n  t h e  U K ;6 t r e a tm e n t  w i th  d i n d a m y d n  w as 
su c c e s s ỉu l o n  th is  o cc as io n . R e s is ta n c e  o f s o m e  ơostrídium 
spp . to  p e n id l l in  a n d  d i n d a m y d n  h a d  đ e d in e d ,  b ú t  n o  
c h a n g e s  w e r e  n o t e d  ío r  Cl. perfringens. T h e  e m e rg e n c e  o f 
m u lt ỉd r u g - re s is ta n t  a n a e ro b e s  h a s  b e e n  n o te d . 5
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Anthrax
A n th ra x  is cau se d  b y  Baàỉhtí anthraãs, a  s p o re - ío rm in g  
G ra m -p o s itiv e  a e ro b e  ío u n d  in  th e  soiL I t  m o s t  c o m m o n ly  
in ỉe c ts  h e rb iv o ro u s  m a m m a ls . H u m a n s  c a n  b e c o m e  in ỉe c te d  
b y  c o n ta c t  w i th  i n í e c t e d  a n im a ls  o r  i n í e c t e d  o r  
c o n ta m ín a te d  a n im a ỉ  P ro d u c ts , o r  b y  ũ ỉh a la tio n  o f  a n th r a x  
spores . T h e re  h a v e  a lso  b e e n  so m e  re p o r ts  o f  a n th r a x  b e in g  
a c q u ữ e d  th ro u g h  in je c tin g  o r  in h a lin g  h e ro in  c o n ta m in a te d  
vvith a n th r a x  sp o res . P e r so n - to -p e rs o n  t ra n s m is s io n  is 
h ig h ly  u n lik e ly , a l th o u g h  se co n d a ry  cases  o f  c u ta n e o u s  
a n th r a x  h a v e  o c c a s io n a lly  b e e n  r e p o r te d ;  a i r b o r n e  
tra n s m is s io n  f ro m  p e rs o n - to - p e r s o n  d o e s  n o t  o c c u r .  
A lth o u g h  ra re  in  w e s te m  c o u n tr ie s  a n th r a x  re m a in s  a  
p ro b le m  in  m a n y  a re a s , i n d u d ỉn g  A írica , Asia, s o m e  
S o u th e rn  E u ro p e a n  c o u n tr ie s , t h e  A m ericas, a n d  p a r t s  o f 
A u s tra lia . I t  h a s  a lso  b e e n  u se d  a s  a  w e a p o n  fo r  b io lo g ic a l 
vvariare.

In  h u m a n s  a n th r a x  p re s e n ts  m o s t  o f te n  in  th e  c u ta n e o u s  
fo rm  vvhich is u s u a lỉy  c u ra b le  w i th  a n tib a c te r ia i  t te a tm e n t .  
In  o th e r  ty p es  th e  p ro g n o sis  is  p o o r  w i th o u t  p r o m p t  
tre a tm é n t;  a  3 3 %  case  ía ta li ty  r a te  h a s  b e e n  r e p o r te d  fo r  
in je c tio n  a n th r a x  in  th e  UK .
•  In  cutaneous a n th r a x  ,a p a in less, p ru ri tic  p a p u le , vvhich  

e n la rg e s  to  a n  u lc e r  m a y  d e v e lo p  vvithin h o u rs ,  o r  u p  to  
12 day s, a fte r  c o n ta c t .  L a te r  (2  tõ  6  daýs) a  v e s id e  w i th  a  
b lac k  e sc h a r  d e v e lo p s .

•  T he  in c u b a t ỉo n  p e r io d  íor ùứialatìon a n th r a x  ỉs  u s u a ỉỉy  
a b o u t  10 days. A n  in it ia l  n o n -sp e d f ic  f lu - lik e  illn ess  m a y  
las t b o m  a  fe w  h o u r s  to  day s a n d  is foU ow ed in  s o m e  
p a tie n ts  b y  a  s h o r t  p e rio d  o f  r e c o v e ry  w h ile  o th e r s  
p ro g re ss  d ứ e c tly  to  r e s p ira to ry  ta ilu re .

•  Gastrointestinal a n th r a x  h a s  a n  in c u b a t io n  p e rio d  o f  u p  to  
1 w e e k  (usuaU y 2  to  5 day s), w i th  fever, a b d o m in a l p a in ,  
n a u s e a ,  v o m itin g , g a s tr ic  u lce rs , h a e m a te m e s is , a n d  
d ia r rh o e a  (u su a lly  b lo o d y ) p ro g re ss in g  to  h y p o te n s io n , 
sho ck , a n d  d e a th  in  as  little  a s  2  to  5 d a y s  a f te r  in it ia l  
sy m p to m s.

•  Inịcứỉon a n th r a x  h a s  an in c u b a t io n  p e rio d  o f  1 to  2  d a y s  
o r  lo n g e r . P a tie n ts  m a y  shovv s igns  of s e v e re  sepsis, w i th  
o r  v v ith o u t e v id e n c e  o f  so ft tis su e  ữ ư e c tio n  (su c h  as  
n e c ro tis in g  ía s d i tìs  a n d  c e llu litis ). M e n in g itís  (e s p e d a lỉy  
h a e m o ư h a g ic  m e n in g itis )  a n d  g a s tro in te s tin a l  sy m p to m s  
m a y  a lso  occur.

T h e  t r e a t m e n t  o f  n a tu r a l ly  o c c u rr in g  a n th r a x  h a s  
t ra d itio n a lly  b e e n  w i th  b e n z y lp e n id llm  w i th  d p ro Q o x a c in  
o r  d o x y c y d in e  (o r  o th e r  t e t r a c y d in e )  as a lte m a tiv e s .  O th e r  
d ru g s vvith  in vitro a c tiv ỉty  a re  a m in o g ly co sỉd es, am o x ỉc illin , 
c h lo ra m p h e n ic o l, d in d a m y d n ,  im ip e n e m , Iinezo lid , t h e  
maCTolides, m e ro p e n e m , r i ía m p id n , a n d  v a n c o m y d n . 1"4

T h e re  a re  c u rre n tly  n o  c lin ica l s tu d y  d a ta  o n  th e  o p t im a l  
t t e a tm e n t  fo r a n th r ã x .  F o r  t h e  t t e ã tm e n t  o f  n a tu r a l ly  
o c c u rr in g  a n th r a x  in  d e v e lo p in g  c o u n tr ie s  W H O  c o n s id e rs  
th a t  B. anthraòs is p r o b a b ly  stíll su sce p tib le  tõ  b e n z y lp e n i-  
d l l in  a n d  re c o m m e n d s  it  a s  th e  d ru g  o f  c h o ic e . 5 In  
d e v e lo p e d  c o u n tr ie s  ư e a tm e n t  r e c o m m e n d a t io n s  a n d  
g u id e lin e s 1'2-4-6 a re  b a se d  larg e ly  o n  th e  e x p e rie n c e  g a in e d  
d u r in g  th e  1979 in d d e n t  in  S v erd lovsk  (a c d d e n ta l  re le a se  
o f b io log ical w a rfa re  a g e n ts ) , th e  2001 a tta c k  in  t h e  U SA  
(d e lib e ra te  re le a se ) , iso la te d  case  re p o r ts  o f n a tu r a l ly  
o c c u rr in g  disease , a n d  in vừro d a ta .
•  TSEATMENT IN DEVELOPING COUNTRIES.

F or m ild  u n c o m p lic a te d  cases o f n a tu r a lly  o c c u rr in g  
cutaneous a n th r a x ,  W H O  re c o m m e n d s  in tr a m u s c u la r  
p ro c a in e  b e n z y lp e n ic il lin  fo r  3 to  7  days; o ra l  a l te m a t iv e s  
a re  p h e n o x y m e th y lp e n ic i l l in  o r  a m o x ic i l l in . 5 F o r  
p a tie n ts  w i th  s e v e re  o r  p o te n tia l ly  U fe - th re a te n in g  
a n th r a x  w ith  s ig n s  o f  sy stem ic  I n v o lv e m e n t t r e a tm e n t  
s h o u ld  s ta r t  .w ith  in tra v e n o u s  b e n z y lp e n ic illin  a n d  t h e n  
b e  sw itc h e d  to  in tra m u s c u la r  p ro c a in e  b e n z y lp e n ic il lin  
a f te r  d in ic a l  im p r o v e m e n t  T re a tm e n t  is  u su a lly  g iv e n  
fo r 10 to  14 d ay s. T h e  a d d it io n  o f a  s e c o n d  d ru g  is  o l te n  
re c o m m e n d e d ; b e n z y lp e n id ll in  m a y  b e  g iv e n  w i th  
d i n d a m y d n  o r  d a r i t h r o m y d n  in  ư e a t in g  inhalational 
a n th r a x  o r  w i th  a n  am in o g ly co s id e  (su c h  as  s tr e p to -  
m y d n )  in  gastrointestinal a n th ra x . F o r  a n th r a x  menin- 
goencephaìitừ b e n z y lp e n id ll in  (o r  a  A u o ro q u in o lo n e )  
s h o u ld  b e  g iv e n  vvith  a n  a n tib a c te tia l  t h a t  p e n e t ta te s  w e ll  
to  th e  CN S .5 T h o se  vvith p e n ỉd ỉ l in  a lle rg y  m a y  b e  ư e a t e d  
w ith  d p r o ũ o x a c in  o r  d o x y c y d in e ;  a  Q u o ro q u in o lo n e  
p lu s  r if a m p id n  a n d  v a n c o m y d n  sh o u ỉd  b e  g iv en  if  s u  c h  
p a tìe n ts  h a v e  a n th r a x  m e n in g o e n c e p h a lit ìs . 5

•  TREATMENT IN DEVELOPED COUNTRIES.
B e c a u se  o f th e  r isk s  o f  e n g in e e re d  d ru g -re s is ta n t  s tr a in s  
o f  B. ànthraòs, i n d u d b le  b e ta - la c ta m a se s , a n d  in vitro

res is tance  to  o O o x a d n , g u id e lin e s 1-2-4 ío r  th e  t re a tm e n t  oi 
a n th ra x  (o c c u rr in g  a f te r  d e lib e ra te  release ) re c o m m e n d  
th e  use o f  2  o r  m o re  a n tib a c te r ia ls  w h lc h  s h o u ỉd  b e  
s ta r te d  as so o n  as  possib le . C o rtìco ste ro id s  m a y  b e  g iv en  
a s  a d ju n c tiv e  th e ra p y .
F o r  cutaneous a n th r a x .  o ra l  d p r o Đ o x a d n  o r  o ra l 
d o x y c y d in e  is g e n e ra lly  rec o m m e n d e d . A  c h a n g e  to  
a m o x id llin .  p a r t ic u la r ly  in  p r e g n a n t  v vom en  a n d  
ch ild ren , m a y  b e  c o n s id e red  i ỉ  t h e  o rg an ism  is (o u n d  to  
b e  suscep tib le  o r  E rs t- lin e  d ru g s  c a n n o t b e  tak e n . 
T re a tm en t fo r  7  to  10 d a y s  is u su a lly  re c ò m m e n d e d  for 
c u ta n e o u s  a n th ra x , b u t  i n  t h e  e v e n t  o f  a  d e lib e ra te  
release  o r  ư  c o n c u rre n t  in h a la tio n  is su sp ec te d  th e n  
t re a tm e n t s h o u ld  b e  c o n tin u e d  ío r  6 0  days. ữ  th e r e  a re  
signs of sy s te m ic  in v o lv e m e n t, e x te n s iv e  o e d e m a , o r  
lesions o n  th e  h e a d  o r  n e c k , in tra v e n o u s , a n d  a 
m u ltid ru g  a p p ro a c h  is r e c o m m e n d e d . 1,4 

F o r  th e  t r e a tm e n t  o f inhalation a n d  gastromUstinal 
a n th ra x  d p ro Q o x a d n  o r  d o x y c y d in e  p lu s  o n e  o r  tw o  
ad d itio n a l a n t ib a a e r ia l s  w i th  in vitro a c tiy ity  a re  
r e c o m m e n d e d  u n t i l  a n tim ic r o b ia l  su sc e p tib iỉ ity  is 
k n o w n . T re a tm e n t s h o u ld  b e  g iv e n  fo r  6 0  d a y s  a n d  
sh o u ld  in it ia l ly  b e  g iv e n  in tra v e n o u s ly  a n d  th e n  
svvitched to  o ra l  th e ra p y  w h e n  d in ỉc a lly  a p p ro p r ia te . 1-4 

R ax ib acu m ab  is a  m o n o d o n a l  a n tib o d y  th a t  c a n  b e  u se d  
w ith  a n tib a c te r ia ls  in  t h e  ữ e a tm e n t  o í in h a la tío n  
a n th ra x . I t  n e u tra lls e s  t h e  a n th r a x  to x in  th a t  is m ain ly  
responsíb le  fo r  t h e  h ig h  m o rta li ty  r a te .7 

A n th ra x  can  b e  p r e v e n t e d  b y  c o n tro llin g  a n d  e lim in a tin g  
in íe n e d  a n im a ls  a n d  v a c d n a t ih g  liv e s to c k . A n th r a x  
v a c d n e s  m ay  b e  u s e d  fo r a c tiv e  im m u n is a tío n  in  h u m a n s  
a n d  a re  re c o m m e n d e d  fo r p e rso n s  W0 ĩk in g  w ith  p o te n tia l ly  
in íe a e d  an im a ls  o r  a n im a l P ro d u c ts  ( in d u d in g  la b o ra to ry  
w orkers).*

P o stex p o su re  p ro p h y la x is  s h o u ld  b e  u se d  a fte r  in h a ỉa tio n  
e x p o su re  to  a n th r a x  spores . U K  g u id elin es4 su g g est oral 
d p r o ílo x a d n  fo r  6 0  days, o r  in it ia l  tre a tm e n t  w i th  o ral 
d p ro A o x a d n  fo r  5 days fo l!o w ed  b y  o ra l  d o x y c y d in e  fo r 55 
days; a m o x id llin  m a y  b e  c o n s id e re d  if th e  o rg an ỉsm  is fo u n d  
to  b e  suscep tib le . T h e  v a c d n e  m a y  also  b e  g iv en  d e p e n d in g  
o n  in d iv id u a l r isk  b o m  e x p o su re . ữ  th e  v a c d n e  is  u sed , 
an tib a c te r ia l p ro p h y la x is  m a y  b e  re d u c e d  to  4  w e e k s .4 

Hovvever, u s  gu idelines*  re c o m m e n d  b o th  a n tìb a c te r ia ls  
a n d  v a c d n a t io n  fo r  a ll p re v io u s ly  u n v a c d n a te d  p e rso n s , 
consis ting  o f  a  6 0 -d ay  c o u rse  oỉ o ra l  d p ro O o x a d n  o r  
d o x y c y d in e  (o r  a m o x id l lin  f o r  p r e g n a n t  w o m e n  d e p è n d in g  
o n  susceptib ility ) a n d  3 d o ses  o f  v a c d n e .  A n t íb a a e r ia l  
p ro p h y lax is  s h o u ld  c o n tin u e  u n t il  1 4  d ay s a f te r  t h e  th ird  
v a c d n e  dose, a n d  m a y  n e e d  to  b e  g iv e n  fo r  m o re  t h a n  60  
d a y s  if v a c d n a t ío n  h a s  b e e n  d e la y e d . A  s h o rte r  3 0 -d ay  
c o u rse  of a n tib a c te r ia l  p ro p h y la x is  is re c o m m e n d e d  for 
p a rtia lly  o r íú l ly  v a c c in a te d  w o rk e rs  if re sp ira to ry  p ro te c tio n  

"h a s -b e e n  d is ru p te d  d u r in g  o c c u p a tio n a l exposure .*  A n tib ac - 
te r ia l p ro p h y lax is  a lo n e  m a y  b e  c o n s id e red  for 7  to  14  days 
a í te r  n a tu ra lly  o c c u rr in g  g a s tro in te s tin a l  e x p o su re , b u t  
in it ia l  o b s e rv a t io n  o n ly  is  r e c o m m e n d e d  ío llovv ing  
c u ta n e o u s  e x p o su re .’ R a x ib a cu m a b  is a lso  lic e n se d  ío r  
p re v e n tio n  o f in h a la tìo n  a n th r a x  w h e n  a lte m a tiv e s  c a n n o t 
b e  used.
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Baderial vơgỉnosỉs
B a c te r ìa l  v a g in o s is  ( a n a e r o b ic  v a g ịn o s is ;  n o n - s p e d f ìc  
vag in itis )  - re su lts  f ro m  a  r e d u c t ìo n  o f  th e  n o rm a l  v a g in a l  
b a c tẹ r ia  (Laữobadìỉus sp p .) a n d  a n  o v erg ro v v th  o ỉ  a n a e ro b ic  
b a c te i ia  ( In d u d in g  GardnereUa vaginaìừ, Mycoplaỉma hominừ, 
0 1 Mobiluncuỉ OI Prevotclla sp p .) . It is  a  c o m m o n  a n d  o f te n  
d is tress in g  c o n d it io n  th a t  is  n o t  t h o u g h t  tọ  b e  se x u a lỉy  
t ra n s m it te d  b u t  is  g e n e ra lly  a s so c ia te d  w i th  s ex u al ac tiv ity . 
In íe c tio n s  m a y  b e  a s y m p to m a tỉc  o r  r e s u l t  in  a  f ish y -sm ellin g  
v a g in a l  d isc h a rg e .

V a rio u s  a n tib a c te r ia l  r e g im e n s  ío r  t h e  t r e a t m e n t  o f  
b a c te r ia ỉ  v a g in o s is  a re  re c o m m e n d e d  in  g u id e lin es  issu ed  ìn  
th e  U K , 1 a n d  in  t h e  U SA 2 a n d  also  b y  W H 0 3 b u t  r e la p se  is 
c o m m o n  a f te r  a n y  re g im e n .
• WHO:

• oral m etronidazole 400 or 500 mg tvvice dally for 7 days 
a l te m a t iv e s  are :
• a single oral dose oi m etronidazole 2  g
• ìntravaginal m etronidazoIe 5 g of a 0.75 % gel twice daily for 5 

days
• oral dindam ycin  300 mg tvvice daily for 7 days
• intravaginal cỉindamycin 5 g oí a 2%  cream  at bedtim e for 7 

days
• UK:

• oral m eưonidazoIe 400 mg twice daily for 5 to 7 days. or
• a single oral 2-g dose of metronidazoIe. or
• intravaginal m etronidazoIe 0.75%  gel o n c t daily for 5 days, or
• intravagina! d in d am y d n  as a 2% creara once daily for 7 days 
a l te m a t iv e s  a re :
• ora] d in d am y d n  300 mg twice daily for 7 days
• a single oral dosc ot tinidazole 2 g

• USA:
• oral m eưonidazole 500 mg tróce  daily for 7 days, or
• intravaginal m eơonidazole 5 g of a 0 .75%  gel once daily íor 5 

days, OT
• intravaginal d in d am y d n  5 g of a 2%  cream  at bedtim e for 7 

days
a lte m a t iv e s  a re :

• oral d indam ycin  300 mg twice daily íor 7 days
•  inuavaginal d m d am y d n  lOOmg at bedtim e for 3 day ỉ
•  oral tìnidazole 1 g daily íor 5 days OT 2 g daily for 2 days

A  s y s te m a tìc  rev ievv 4 o f 2 4  c lin ica l s tu d ie s  to  a s s e s / í h e '  
e f fe c ts  o f  ạ n t i b a c te r ia l s  o n  b a c te r ỉa l  v í g in o s is  in  
n o n - p re g n a n t  w o m e n  fo u n d  d in d a m y d n  p re p a ra tio n s  
(cream s, o v u le s , a n d  tab le ts ) , o ra l m e tro n ìd a z o le , a n d  o ra l 
o r  in tr a v a g in a l  ta b le ts  o ỉ  la c to b a á l lu s  p ro b io ó c s  to  b e  
e ffec tiv e . F o r  t u r th e r  ỉn ío r m a t io n  o n  th e  u se  o f p ro b io tic s  in  
t h e  t r e a tm e n t  o f  b a c te r ia l  v a g in o s is  se e  U ro lo g ic a l 
In íe c tio n s , o n  p .  2 5 9 7 .2 .

A n  a s s o d a t io n  h a s  b e e n  re p o r te d  betyveen  b a c te r ia l  
v ag in o sis  a n d  a d v e rse  pregnancy o u tc o m e s , in d u d in g  
m is c a n ia g e  a n d  p r e m a tu r e  b ir th s  of lo w -w e ig h t  in ía n ts , a n d  
so m e  h a v e  a d v ise d  t r e a tm c n t  ea rly  i n  t h e  s e co n d  t r ím e s te r  
o f p r e g n a n c y .5' 6 A  s y s te m a tic  re v ie w 7 o f  d in ic a l  s tu d ie s  h a s  
c o n d u d e d  th a t  th e r e  is l it tle  e v id e n c e  th a t  s ơ e e n in g  a n d  
t r e a tm e n t  o f  aU p r e g n a n t  w o m e h  f o r  b a a e r i a l  v ag in o s is  
vvould p r e v e n t  p r e m a tu r e  b i r th  a n d  its  c o n se q u e n c e s , b u t  
th e re  is s o m e  su g g e s tio n  th a t  ữ e a tm e n t  b e ỉo re  2 0  w e e k s  o ỉ  
g e s ta tìo n  m a y  re d u c e  th e  r isk  o í  p r e te rm  b ừ th .  S y m p to m a tic  
p r e g n a n t  w o m e n  s h o u ld  b e  ơ e a te d  a n d  th e  fo llo w in g  
re g ú n e n s  h a v e  b e e n  re c o m m e n d e d :
• WHO:

• oral m etronidazole 200 or 250 mg th ree  tim es daily for 7 days. 
aíter the  fiist tiim estei, OT

• a single oial dose of meffonidazole 2  g, if treatm ent is needed 
in  th e  first trúnester

a lte m a t iv e s  a re :
• oral d in d am y d n  300 mg tvvice daily for 7 days or
• intravaginal m etronidazoIe 5 g oí a 0 .75%  gel twice daily for 7 

days
• USA:

• oial m econ idazo le  500m g twice daily or 250m g three túnes 
daily for 7 days or

• oral d in d am y d n  300 mg twice daily for 7 days 
T re a tm e n t  o f m ạ le  se x  p a r tn e r s  d o e s  n o t  p r e v e n t  th e  
r e c u r re n c e  o f  b a c te r ia l  v a g in o s is . 1"3

P a tie n ts  c o -in fe c te d  w i th  HTV s h o u ld  rec e iv e  t h e  sa m e  
t r e a tm e n t  a s  th o s e  w h o  a re  H T V -negative .2
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Biliarỵ-trađ inỉections
A lth o u g h  th e  b ilia ry - tra c t  is n o rm a l ly  ừ e e  o f  b a c te r ia , 
in íe c tio n s  m a y  fo llo w  p a rt ỉa l  o r  c o m p le te  b lo ck a g e  o f  p a r t  o f 
th e  b ilia ry  tre e ;  t h e  p a r t  b lo c k e d  d e te rm in e s  th e  d in ic a l  
c o n d id o n .

Acute cholccystitừ re s u lts  ừ o m  b lo ck a g e  o f  th e  cystic  d u c t, 
m o stly  c a u se d  b y  g a ỉls to n e s  (ac a ỉc u lo u s  ch o le c y s titỊs  r e íe rs  
to  ch o le c y s titis  v v ith o u t g a lls to n e s ) . BUe stas is  o c c u rs  a f te r  
th e  b lo ck a g e  a n d  Ieads to  in ỉla m m a tio n  o ỉ  th e  g a llb lad d e r  
an d  p o ss ib ly  se c o n d a ry  b a c te r ia l  in íe c tio n , w h ic h  is m o stly  
p o ly m ic ro b ia l. In a d e q u a te  d ra in a g e  in c re a se s  th e  p re s s u re  
w ith in  t h e  b ile  d u c t,  r e s u l t in g  in  r t í lu x  o f b a c te r ia  in to  th e  
b lood  a n d  ly m p h  (b a c te ra e m ia ) . C o m p lic a tio n s  c a n  in d u d e  
g a n g re n e , h e p a tic  o r  in ư a p e r i to n e a l  abscesses, p e rito n itis , 
a n d  se p tic a e m ia . Choỉangitis is c a u se d  b y  in íe c tio n  in  a n  
o b s tru c te d  b ilia ry  System , u s u a lly  th e  c o m m o n  b ile  d u c t. 
S u p p u ra tiv e  c h o la n g itis  is a s s o d a te d  w ith  a  h ig h e r m o r ta li ty  
rate .

T h e  o rg a n ism s  m o st c o m m o n ly  in v o lv e d  in  b o th  th e se  
c o n d itio n s  a re  Eschcríchia coli a n d  Klcbsiella spp .; Ertterococd 
a re  less  c o m m o n . A n a e ro b e s , m o stly  ơostridium a n d  
Baơeroides sp p ., a re  c u ltu re d  in  a b o u t  15%  o f cases, u su a lly  
as p a r t  o f  a  m ix e d  i n íe a io n  a n d  a re  m o re  c o ra m o n  in  th o se  
w ith  b ile  d u c t- to -b o w e l a n a s to m o sis  OI iis tu las , t h e  e lde rìy , 
o r  s e rio u s ly  ill p a tie n ts . 1' 4

In  m o s t  cases  o í  o b s tru c tio n , d e íin itiv e  t re a tm e n t  
d e p e n d s  o n  re s to rin g  d ra in a g e  o f b ile  b y  su rg ica l o r  m ed ica l 
t re a tm e n t  o f gaU stones (p. 2 6 3 9 .1 ) .  A n ú b a c te r ỉa l  th e ra p y  ío r  
ch o lecy stitis  a n d  c h o la n g itis  is  s lm ila r  a n d  a ìm s  to  c o n tro l 
b a c te rae m ia ; ư e a tm e n t  m a y  b e  c o m p lica te d  b y  th e  íac t th a t  
b ilia ry  o b s tru c tio n  p re v e n ts  a d e q u a te  c o n c e n ư a d o n s  o f 
m a n y  a n tib a c te r ía ls  b e in g  a c h ie v e d  in  th e  b ile . C ho ice  o f a n  
a n tib a c te r ia l  is d e te im in e d  b y  th e  se v erity  o f th e  d isease , th e  
su sp e c te d  p a th o g e n ,  a n tib a c te r ia l  a c tiv ity ,  a n d  lo ca l 
a n tib a c te r ia l  re s is ta n c e  p a t t e m s . 5' 5

P a tie n ts  w i th  m ild  i lln e ss  m a y  b e  t te a te d  w ith  o ral 
a n d b a a e r ia l s ;  A u o ro q u in o lo n e s  ( le v o O o x a õ n  a n d  d p r o -  
í lo x a d n ) ,  f ir s t-g e n e ra tío n  c e p h a lo sp o rin s  (ce ío tia m , ce íca - 
p e n e , a n d  ce fa z o lin ) , o r  a  b r o a d - s p e a ru m  p e n id l l in  p lu s  a 
b e ta - Ia a a m a s e  in h ib i to r  ( su c h  ás a m p id U in  w ith  su l- 
b a c ta m )  a re  o p tío n s .’ B ro a d -s p e c m im  in tra v e n o u s  a n d b a c -  
terials th a t  a c h ỉe v e  h ỉg h  c o n c e n tra t io n s  in  b o th  b ile  a n d  
b lo o d  a re  p r e t e ư e d  fo r  in it ia l  t r e a tm e n t  in  th o se  vvith 
m o d e ra te  to  s e v e re  illn e ss . 3' 5 A n tíb a r te r ia ls  u se d  fo r 
m o d e ra te  illn e ss  a n d  o í te n ,  in  c o m b in a tio n , lo r  s ev ere  
in ỉe c tío n s , i n d u d e  th e  c e p h a lo sp o rin s , C u o ro q u in o lo n e s , 
an d  u re id o p e n id l l in  (p re fe ra b ly  m e z lo d ll in  a n d  p ip e ra -  
d l l in ) . 1' 3'4 S e c o n d -g e n e ra tìo n  c e p h a lo sp o rin s  m a y  b e  g iv en  
ío r m o d e r a te  in íe c tìo n s , w h i le  t h ữ d -  a n d  ío u r th -g e n e ra t ío n  
c e p h a lo sp o iin s  a n d  a z tr e o n a m  a re  g iv en  ío r  m o re  se v ere  
illness . 5 M e ữ o n id a z o Ie  s h o u ld  b e  a d d e d  i í  a n a e ro b ic  
in íe c tìo n  is  c o n s id e re d  l ik e ly . 1-3-5 I n  p e n id l l in - re s is ta n t  
cases (p a r t ic u la r ly  fo r in le c tìo n s  w ith  E. coỉi OT Klebsieỉla 
spp.) p ip e r a d l l in  w i th  ta z o b a c ta m  m a y  b e  c o n s id e red . If 
p a tìe n ts  h a v e  re c e n t ly  u n d e rg o n e  n o n su rg ic a l  b ilia ry  t t a a  
p ro c e d u re s  o r  r e c e iy e d  a  b ro a d -s p e c tru m  a n t íb a a e r ia l ,  it  
m a y  b e  u s e fu l  to  a d d  a n  a m in o g ly c o s id e  to  c o v e r  
Pseudomonas OI Enterobactn s p p . 1-3 In  th o se  w ith  m o re  
se v e re  i lln e ss , a n t i b a a e r í a l s  vvith  p s e u d ọ m o n a l  a n d  
e n te ro c o c c a l  a c tìv ity  (su c h  a s  im ip e n e m , m e ro p e n e m , o r  
p ip e ra d ll in  w i th  ta z o b a c ta m ) 4-5 a n d  A u o ro q u in o lo n e s  m a y  
b e  c o n s id e re d . 5 A n tíb a c te r ia l  ơ e a tm e n t  is u s u a lly  g iv en  ío r  5 
to  14 d a y s . 1’3-4

A n d b a c te r ia l  p ro p h y la x is  is  c o m m o n  in  b ilia ry  su rg e ry  
(see  S u rg ic a l I n í e a io n ,  p .  2 1 1 .1 )  to  p r e v e n t  a c u te  
ch o la n g itís  a n d  w o u n d  in ỉe c tio n s .  A  s in g le  d o se  o f  a n  
in ơ a v e n o u s  c e p h a lo s p o rín  (ce ỉa zo lin , c e ío x itin , c e fu r-  
ox im e , o r  c e ío ta x im e ), p ip e r a d ll in ,  o r  d p r o ữ o x a d n  is 
o f te n  u s e d  fo r  th is  p u rp o se . 1-3

M a in te n a n c e  a n tib a c te r ia ỉ  th e r a p y  to  r e d u c e  th e  n u m b e r  
oi e p iso d es  m a y  h a v e  a  ro le  in  th o se  w i th  r e c u r r e n t  
ch o la n g itìs . O ra l  c o -tr im o x a z o le  is th e  d ru g  o f  cho ice , 
a l th o u g h  th e r e  a re  a lso  a  fe w  rep o r ts  o f  o ra l  d p ro A o x a tín  
b e in g  u s e d ; 1’3 a , f u i t h e r  a l te m a t ìv e  is am ox ic iU in  (o r 
a m p id llin )  p lu s  a  b e ta - la c ta m a s e  in h ib i to r  ( d a v u la n ic  a d d ,  
s u lb a a a m , o r  ta z o b a c ta m ) .‘ A n  a tte m p t  is u s u a lly  m a d e  
a fte r  3 to  4  m o n th s  to  s to p  th is  ư e a ư n e n t . 1,3

1. van d e s  Hazeỉ SJ, t i  al. Role of aniỉbiotícs in the ữeatm ent and 
preventỉoĐ oí acute and recurrenỉ choỉangỉtís. Clin inỊta  Dừ 1994; 19: 
279-86.

2. Peủa G  Gudioỉ F. Cholecystítỉs and choỉangiiis: spearum  of baaeria and 
role of antỉbỉotỉcs. Dig Surý 1996; 13: 317-20.

3. v/estphal J-F, Brogard J-M. Biliary ưact iníections: a gulde to  drug 
trea tm en t Drvgs 1999; 57: 81-91.

4. Jaỉn M K  Jain R. Acute baaeria l cholangiỉis. Cutt Treal optiơns 
Casưoertítnt 2006; 9: 113-21.

5. Yoshida M. tt  ai. Antímicrobia! therapy ỉor acute cholecystitữ: Tokyo 
Guidelỉnes. J  Hepữtobiliary Pancnat Suiy 2007; 14: 83-90.

B/tes and stings
D og, c a t, o r  h u m a n  b ite s  a re  th e  m o s t  c o m m o n ly  
e n c o u n te r e d  b i te  vvounds. T h e  re su ltin g  in ju r y  d e p e n d s  o n  
th e  a n im a l s p e d e s  a n d  d e n ti t io n ,  th e  í e r o d ty  o f  th e  a tta c k , 
a n d  th e  a n a to m ic a l  lo c a tio n  o f  th e  b ite . D og b ite s  m o st o í te n  
c a u se  c ru s b  in ju r ie s ,  la c e ra tio n s , a n d  ab ra s io n s, vvhereas th e

Sharp pointed teeth of cats usually cause puncture wounds 
and lacerations. A  major concem in all bite vvounds is the 
risk of inỉection; it can be caused by nearly any group of 
pathogens (baaeria, viruses, rickettsia, spirochetes, or 
lungi). Patients presenting more than 8 hours aíter a bite 
injury oíten have iníected wounds, with cat bites 
developing iníection m ore rapidly than dog bites. Human 
bites ha ve a  higher complication and iníection rate than 
animal bites.

A n im a l b ite  w o u n d  in íe c tio n s  c o n ta in  a  m ix  o f  a e ro b e s  
a n d  a n a e ro b e s  ỉ ro m  b o th  t h e  sk in  o f t h e  p a t ie n t  a n d  th e  
m o u th  oi t h e  a n ú n a l,  a l th o u g h  c e rta in  o rg a n ism s  a re  
a s s o d a te d  w l th  p a r t ic u la r  a n im a l sp e d e s .  C at b ite s  a re  m o st 
o ỉ te n  a s s o d a te d  w i th  Pasteurella multocida-. o th e r  o rg an ism s  
i n d u d e  Porphyromonas a n d  Moraxelỉa sp p . Baríonclla henseỉae 
c a n  b e  t ra n s m it te d  Via a  s c ra tc h  o r  b ite  o f  a n  in íe c te d  ca t o r  
c a t  flea . S ee  a lso  u n d e r  C a t S c ra tch  D isease  (p . 1 7 8 .3 ). A 
c o m m o n  c a n in e  o rg a n is m  is p. canừ. O th e r  c o m m o n  
o rg a n ism s  a s s o d a te d  w i th  c a t  a n d  dog  b ite s  a re  Streptococcus, 
Staphylococcus, Pusobacterium, a n d  Bacteroides sp p . ’ -1  A  m o re  
u n u s u a l  o rg a n is m  is Capnocytophaga canimorsus ( ío rm e r ly  
c a lled  d y sg o n ic  í e r m e n te r  ty p e  2 o r  D F -2) vvhich h a s  m o stly  
b e e n  a s s o d a te d  vvith d o g  b ite s . 3' 5 I t  is a n  o p p o r tu n is tic  
p a th o g e n  e s p e d a l ly  h a z a rd o u s  to c h ro n ic  a lc o h o l u se rs  a n d  
ìn ư n u n o c o m p ro m is e d  p a tìe n ts ,  in d u d in g  s p le n e a o m is e d  
p a t ie n ts . 1,2 I n íe c tio n  w ith  c. canimorsus a lte r  d o g  b ite s  has  
le d  to  [ a ta l  s e p tic a e m ia ,  đ is s e m in a te d  in t r a v a s c u la r  
c o a g u la tio n , m e n in g itis , o r  e n d o c a rd itis . 3

Iníened hum an bites are usually polymiCTobial, however 
Eikenelìa corrodens has caused septic arthritis alter a 
penetrating injury of the hand, and this may be complicated 
by iníective endocarditis. Hepatitis B and c can be 
transmitted by human bites and HIV transmission has 
occasionally been reponed.2

M a n a g e m e n t  o f  ca t a n d  d og  b ite s  s h o u ld  in d u d e  
t r e a tm e n t  o f  th e  v v ound  to  re d u c e  th e  risk  of a c u te  in íe c tio n . 
P ro m p t  a n d  th o ro u g h  ìrr ìg a tìo n  of t h e  w o u n d  vvith ta p  
w a te r  o r  n o r m a l  sa lin e  a im s  to  d islodge ío re ig n  m a t t e r  a n d  
b a c te r ia  in o c u la te d  in to  th e  w o u n d ,  a n d  r e d u c e  th e  
tra n s m is s io n  o f  rab ie s  v iru s . E stab lish ed  in íe c tio n  u su a lly  
r e q ú ire s  h o s p ita l  a d m is s io n  fo r su rg ica l d e b r id e m e n t  a n d  
d ra in a g e . A  s y s te m a tic  r e v ie w 4 c o n d u d e d  th a t  th e r e  w as 
in s u f f id e n t  e v id e n c e  th a t  p ro p h y la c tic  a n tib a c te r ia ls  g iv en  
ío r  d o g  b i te s  w e r e  e ỉỉe c tiv e . T h e re  w a s  e v id e n c e  th a t  
a n tib a c te r ía ls  g iv en  a f te r b i te s  to  th e  h a n d  re d u c e d  i n f e a io n  
a n d  w e a k  e v id e n c e  to  su g g e s t  th a t  p ro p h y la c tic  a n tib a c -  
te r ia ls  a í t e r  h u m a n  b ite s  re d u c e d  in íe c tio n . P ro p h y la c tic  
a n d b a a e r ia l s  a re  t h e r e ío r e  n o t  re c o m m e n d e d  fo r  s u p e r i id a l  
a n d  easily  d e a n s e d  b i te  w o u n d s ; ' - 5 p ro p h y la x is  s h o u ld  b e  
re s e rv e d  fo r  th e  b ite s  m o s t  lik e ly  to  b e c o m e  i n í e a e d  (su c h  as 
c a t  a n d  h u m a n  b ite s ) , w h e r e  a d e q u a te  d e b r id e m e n t  c a n n o t  
b e  a c h ie v e d , a n d  in  in ư n u n o c o m p ro m is e d  p a tíe n ts  a t  h ig h  
r isk  o f i n íe c tio n . 5 I f  g iv e n , a n t ib a a e r ía l  p ro p h y la x is  sh o u ld  
b e  g iv e n  fo r  3 to  5 d a y s ;2-’ it  is in itia lly  e m p iric a l a n d  sh o u ld  
b e  d ứ e c te d  tovvard  th e  o rg an ism s  th a t  u s u a lly  c o lo n ise  th e  
o ra l  c a v ity  o f  th e  a n im a l  u n t i ỉ  c u ltu re s  resu lts  c a n  d i r e a  
t r e a tm e n t . 1

Pasteurella spp . c a u se  rap id ly  P ro g ress iv e  sk in  a n d  soft 
tís su e  in íe c tio n  a n d  a re  g e n e ra lly  r e s is ta n t  to  d id o x a d l l in ,  
A u d o x a d l l in ,  f lr s t-g e n e ra tio n  cep h a lo sp o rin s , c l in d a m y d n , 
a n d  e r y th r o m y õ n . 1'2 B e n z y lp e n id l l in  is n o t  e líe c tiv e  
a g a ỉn s t  s. aureus, a n a e ro b e s ,  o r  Eiktnella. O ra l a m o x id l l in  
w i tb  d a v u la n ic  a d d  h a s  e x c e lle n t  a c tiv ity  a g a in s t  Pasíeurella 
sp p ., Capnocytophaga sp p ., a n a e ro b e s , a n d  su sc e p tib le  s. aureus, a n d  is t h e  d ru g  o f  ch o ic e  í o r  p r o p h y la x is . 1'2-5 

T e ư a c y d in e  o r  d o x y c y d in e  w ith  o r  v v ith o u t m e tro n id a z o le  
is  a n  a lte m a t iv e  in  p e n id l l in -a lle rg ic  p a tie n ts . 1'2-5'7 O th e r  
a l te m a t iv e s  i n d u d e  m e t to n id a z o le  w i th  c o -tr im o x a z o le  o r  a 
A u o ro q u in o lo n e , 2 d i n d a m y d n  w ith  a  A u o ro q u in o lo n e , o r  
d i n d a m y d n  vvith c o -tr im o x a z o Ie  ( in  c h ild r e n ) . 1 P a re n te ra l  
c e ỉt r ia x o n e  c a n  b e  u s e d  in  p re g n a n c y ; 1' 3 c e íu ro x im e  a n d  
c e íp o d o x im e  a re  o r a l  a l t e rn a t iv e s . 1 In  a re a s  w h e r e  
c o m m tm ity -a c q u ire d  M R SA  in d d e n c e  is  h ig h  th e  ch o ice  
o f  a n t ib a a e r i a l  m a y  n e e d  to  b e  m o d iiie d . D o x y c y d in e  a n d  
c o -tr im o x a z o le  a re  e h e c tív e  o ra l a l te m a t iv e s  for c o v e ra g e  o f 
M R S A ; c l i n d a m y c in  m a y  b e  a  í u r t h e r  a l t e m a t i v e . 1 

A n tib a c te r ia ls  s h o u ld  b e  g iv e n  p a re n te ra l ly  w h e n  rap id ly  
s p r e a d in g  c e l lu l i t i s  o r  s ig n s  o f  s e p s is  d e v e lo p ,  o r  
in v o lv e m e n t  o f  b o n e  o r  jo in t  is lik e ly . A n tib a c te ria ls  for 
m o re  s e v e re  e s ta b lish e d  in íe c tio n s  (as in p a t ie n t  ơ e a tm e n t)  
i n d u d e  c o m b in a tio n s  o f  a  b e ta  lac ta m  a n d  a  b e ta - la a a m a s e  
in h ib i to r  ( su c h  as  a m p id l l in  vvith su lb a c ta m , p ip e ra d ll in  
w i th  ta z o b a c ta m , o r  t ic a rd U in  vvith d a v u la n ic  a d d ) .  A 
c a rb a p e n e m  (su c h  as  e r ta p e n e m , m e ro p e n e m , d o r ip e n e m . 
o r  im ip e n e m ) , c e ftr ia x o n e , a z tre o n a m , o r  a  n u o ro q u in o lo n e  
w i th  m e tro n id a z o le  a re  a lte m a t iv e s . 1 F o r  v e ry  sev ere  
in íe c tio n s ,  e m p ũ ic a l  im ip e n e m  p lu s  d i n d a m y d n  h a s  b e e n  
g iv e n .’  T r e a tm e n t  is u s u a lly  g iv en  fo r  10 to  1 4  d a y s  for 
e s ta b lis h e d  ce llu litis , 3 w e e k s  ío r  te n o sy n o v itis , a n d  6  vveeks 
fo r  o s te o m y e li tìs .5

I f  n e c e s s a ry ,  p r o p h y la x is  o r  t r e a tm e n t  fo r  rab ies  
(p . 2 4 1 3 .2 )  s h o u ld  b e  in s t i tu te d .  A  c o m b in e d  te ta n u s  a n d  
d ip h th e r ia  v a c d n e  (see  p . 2 3 8 3 .1 ) s h o u ld  b e  g iv e n  to  
p a tie n ts  vvbose p r im a ry  te ta n u s  im m u n is a tio n  is in c o m p le te  
õ r  u n k n o w n ,  o r  b o o s te rs  a re  n o t u p - to -d a te .  F o r  h ũ m a n

All cross-references refer to entries in Volume A
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b ites h e p a tí tis  B p ro p h y la x is  s h o u ld  b e  c o n s id e red  ư th e  
p â tie n t ỉs n o t  im m u n e  (see H e p a tit is  B V a c d n e , p . 23 8 9 .3 ) 
a n d  a l th o u g h  th e r e  is l im ite d  e v id e n c e  to  s u p p o rt  HIV 
p o s te x p o su re  p ro p h y la x is  i t  s h o u ld  b e  co n s id e red  in  h ig h  
n s k  h u m a n  b ite  in ju r ie s  (se e  HTV In íe c tio n  P ro p h y lax is , 
p .9 6 1 .1 ) .2

A m o n g  th e  m o re  u n u s u a l  in íe c tio n s  a c q u ire d  fro m  
an im als 1S Seal fin g e r , c a u se d  b y  a n  as y e t  u n id e n t iũ e d  
o rgan ism  a n d  t re a te d  w ith  te t r a c y d in e .*  T he G ra m -n e g a tiv e  
bacilli spiriỉlum minuỉ ( o r  minor) and Streptobaãlỉus 
monũìformis a re  b o th  ca u se s  o f r a t - b ite  íev e r. In  e a c h  case 
th e  t re a tm e n t  of c h o ic e  is b e n z y lp e n ic il lin ;7 a  t e t r a c y d ln e  o r 
s tr e p to m y d n  a re  a lte m a tiv e s .

E n v e n o m a tio n  a í te r  b ite s  a n d  s tin g s  b y  snakes , sco rp io n s, 
spiders, a n d  so m e  m a r in e  a n im a ls  is u su a lly  tre a te d  
sy m p to m a d c a lly  a n d  w ith  s p e d ã c  a n tiv e n o m s  a n d  a n ú s e ra  
(see ie l ly ữ s h  S tings, p . 2 3 9 7 .1 , S c o rp io n  Stứigs, p . 2 4 1 8 .1 , 
S nake B ites , p . 2 4 1 9 .2 , S p id e r  B ites , p . 2 4 2 0 .1 , a n d  S to n e  
H sh  V e n o m  A n tise ra , p ,  2 4 2 0 .2 ) .
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Bone and ịoint inỉections
In íec tio u s  a r th r it is  (sep tic  o r  p y o g e n ic  a rth ritis )  is  a n  
in íec tio n  o£ th e  jo in ts  c h a ra c te i is e d  b y  p a in , íev e r , 
in f!am m a tio n . a n d  sw elling . B a c te r ia  a re  th e  m o st c o m m o n  
cause o f  in fe c tio u s  a rth r itis , a l th o u g h  íu n g i a n d  v ữ u se s  c a n  
also in ỉe c t  j o in t ỉ .  I n  a c u te  b a c t e r i a l  a r t h r i t i s ,  jo in ts  a re  
co ra m o n ly  in íe c te d  t o m  a  c o n tig u o u s  so u rcẹ  v ía  th e  b lo o d  
o r  fro ra  d ire c t ỉn o c u la tio n  d u r in g  a  su rg ica l p ro c e d u re , 
in ịec tío n , b ite , o r  t ta u m a .  I n íe c tin g  o tg an ism s  in c lu d e  
s ta p h y lo c o cđ , s tre p to c o c d , e n te r o c o c d ,  E n te ro b a c te r ia -  
ceae, Pseudomonứs aeruginosa, a n d  a n ạ ẹ ro b e s , a lth o u g h  th e  
c o m m o n e s t is p ro b a b ly  Síaphylococcus ãuTtus. In  p ro s th e tic  
jo in t  in ỉe c tio n s  c o a g u la se -n e g a tiv e  s ta p h y lo c o c d  a re  o f te n  
im p lica ted . Haemophiỉus inỊluemae is a  c o m m o n  c a u se  in  
y o u n g  c h lld ren , a s  is Neừserìa gonorrhoeae in  sex u a lly  a c tiv e  
y o u n g  a d u lts . I n  a d d it io n  to  g o n o c o c ca l a rth r itis , o th e r  
sp e d fic  ty p e s  o f b a a e r i a l  a i th r ì t is  i n d u d e  L ym e d ise a se  a n d  
m en ln g o co cca l, sa lm o n e lla l, a n d  tu b e rc u lo u s  a r th r it is  (see 
u n d e r  t h e  ấ p p ro p r ia te  d isease  fo r  íu r th e r  de ta ils).

I n  r e a c t ỉ v e  a r t h r i t i s  (a se p tic  a r th r it is )  jo in t  in A an ư n a- 
tio n  fo llow s in íe c tio n  e lse w h e re  i n  th e  b ody . I t ỉs g e n e ra lly  
se co n d a ry  to  se x u a lly  tra n s m it te d ,  e sp e d a lly  ch la m y d ia l, 
in íe c tio n s , o r  to  e n te r ic  in íe c d o n s  w i th  o rg an ism s s u c h  as 
Sabnonetta, shigeỉla, Yminia, Campylobaữer, a n d  Cbstrídiian 
digĩãle. T h e  te rm  R e ite r is  s y n d ro m e  is u su a lly  r e se rv e d  for 
reac tiv e  a r th r ìt is  a s s o d a te d  w i th  e x tra -a r tic u la r  ỉe a tu re s  
su  ch  as u re th r i t ís  a n d  c o n ju n c tiv itis .

A cu te  o s t e o t n y e l i t i s ,  a n  i n íe c d o n  o f  b o n e , is  also  
c h a ra c te r ise d  b y  p a in , íev e r , a n d  in A am m atio n . C h ro n ic  
in íe c tio n  c a n  d ev e lo p , w i th  lo n g  p e rio d s  o f  la te n c y  a n d  
re c u r re n t re la p se , a n d  is a s s o d a te d  w ith  n ec ro sis  o f 't h e  
b o n e . O ste o m y e litis  is m o st o í te n  c a u se d  by  sp re a d  f ro m  a 
c o n tig u o u s  so u rc e  o f in íe c tio n  s u c h  as  a  p e n e tra tìn g  w o u n d , 
soft t issu e  in íe c tio n . o r  su rg e ry , b u t  c a n  also  b e  d isse m in a ted  
by  th e  b lo o d  o r  s e c o n d a ry  to  v a s c u la r  in su ff id e n c y  s u c h  as 
d íab e tic  fo o t in íe c tio n . W ith  th e  e x c e p tio n  of N. ỊỊonorrhoeat, 
in íe c tin g  o rg an ism s  a re  s im ila r  to  th o s e  in  b a c te ria l a rth r it is .

A  sy s te m atic  r e v ie w  a n d  m e ta -a n a ly s is ’ o f a n tib a n e r ia l  
t r e a t m e n t  o f  b o n e  a n d  jo in t  in íe c tio n s  c o n d u d e d  th a t  
th e re  w a s  l ittle  h ig h -q u a l ity  e v id e n c e  to  su p p o rt u se  o f  an y  
o n e  d ru g . I n  p ra c tic e , t r e a tm e n t  is u s u a lly  s ta i te d  
in tra v e n o u s ly ;  if h ig h  b o n e  c o n c e n t ta t io n s  c a n  b e  a c h ie v e d  
w ith  a n  a p p ro p r ia te  o ra l a n tib a c te r ia l ,  p a tie n ts  m a y  be 
sw itc h e d  to  o ra l  th e ra p y .

T r e a tm e n t  -fo r  bacterial arthritừ Is u su a lly  s ta r te d  
in tra v e n o u s ly , a l th o u g h  i t  n e e d  n o t  b e  g iv en  p a re n te ra lly  
for t h e  w h o le  c o u rs e .1 3  S y n o v ia l  p e n e tra tio n  fo r  m o st 
a n tib a a e r ia l s  is g e n e ra lly  g õ o d , a l th õ u g h  p e a k  c o n c e n tra -  
tio n s  t e n d  to  b e  lo w e r  a n d  s lo w e r  to  ach ie v e  th a n  th o s e  in  
p lasm a . T yp ically , t h e  r e c o m m e n d e d  d u ra tio n  of ư e a tm e n t  
is sev era l w e e k s .2’4-5 A  s h o r te r  ơ e a tm e n t  co u rse  o f a b o u t  10 
days, w i th  a  h ig h e r  d o se  o f a n tib a c te r ia l ,  h a s  b e e n  e v a lu a te d  
in  c h ild re n  w ith  b a c te r ía l  a r th r i t i s .6 

• B m p irica l t r e a tm e n t  r e g h n e n s  f o r  b ac te r ia l a r th r it is  (as 
fo r  o s te o m y e litis )  u su a lly  i n d u d e  a n tib a c te r ia ls  w ith  
a c tiv ity  a g a in s t  s ta p h y lo c o c đ  a n d  s ơ e p to c o c d . T h ese  
in d u d e  í lu d o x a d l l in ,  n a íd l l in ,  o x a d ll in ,  o r  c e p h a lo -  
sp o rin s .4-’ '7'8 C lìn d am y cỉri is á n  a lte m a tiv e  in  p ã tie n ts  
w h o  a re  p e n iđ l l in - a lle r g ic . 4' 5 B en zy lp etU c illin  a n d

c e h r ia x o n e  a re  also  a c tiv e  ag a in s t s tr e p to c o c d .7 A lte r-  
n a tiv e ly , g e n ta m id n  c a n  b e  a d d e d  to  a n  a n tis ta p h y lo -  
co cca l d ru g > 5 V a n c o m y d n 4-5 o r  te ic o p la n in 5 a re  u s e d  i£ 
m e t id ll in - re s is ta n t  Staph. aureus is su sp ec te d ; a  se c o n d -  
o r  th ir d -g e n e ra tio n  c e p h a lo sp o rin , 4 r i ỉ a m p iá n ,  lu s id ic  
a d d ,  o r  d o x y c y d in e 5 h a v e  a lso  b e e n  a d d e d . In  p a tie n ts  
u n a b le  to  ta k e  v a n c o m y d n , l in ezo lid  h a s  b e e n  u se d  as  a n  
a l te m a t iv e .7 C o a g u la se -n e g a tiv e  s ta p h y lo c o c d  a re  ư e a -  
t e d  s im ila r ly .7

•  E m p irica l a n tib a c te r ia l  t re a tm e n t  fo r in íe c tio n s  c a u se d  b y  
G ra m -n e g a tiv e  b a c te r ia  i n d u d e  a  t h i r d -g e n e r a t io n  
c e p h a lo sp o rin  o r  d p r o ũ o x a d n .7 C e ltr ia x o n e  m ay . b e  
u s e d  for e m p ữ ica l t r e a tm e n t  o f b a c te r ia l  a r th r i t is  w h e r e  
in íe c d o n  is th o u g h t  to  b e  c a u se d  b y  N. gonorrhotae4-7 o r  N. 
meningitidis, 4 Y o u n g  c h i ld r e n  s h o u ld  b e  g iv e n  a  
c e p h a lo s p o r in  su c h  as  c e ío ta x im e  b e c a u s e  o f t h e  
l ik e lih o o d  o f H. inịlutmae in íe c tio n . 3

•  In íe c tio n s  c a u sé d  b y  a n a e ro b e s  c a n  b e  tr e a te d  w i th  
d in d a m y d n ;  a m p id U in -su lb a c ta m  o r  m e tro n id a z o le  a re  
a lte m a t iv e s . ,

In  t h e  t r e a tm e n t  oi osteomyelitis s im ila r  d ru g s  a re  ty p ic a lly  
c h o s e n  to  th o se  lis ted  a b o v e  fo r t r e a tm e n t  o f  b a c te r ia l  
a r th r it is .  H o w e v e r, b e c a u se  p e n e ư a t io n  o f a n ttb a c te tia ỉs  
i n to  b o n e  m a y  b e  v a ria b le  a n d  slow , p a rt ic u la r ly  w h e r e  
t h e r e  is n ec ro sis  o r  p o o r  v ascu la risa tio n , t r e a tm e n t  a t  le a s t  
in  ad u lts , h a s  o í te n  b e e n  m o re  p ro lo n g e d .1-7'* T re a tm e n t  is 
g e n e ra lly  g iv e n  b y  th e  in tra v e n o u s  r o u te  b u t  w i th  so m e  
d ru g s , su c h  a s  th e  q u in o lo n e s  o r  d i n d a m y d n ,  a n  e a riy  
s w itc h  to  o ra l th e ra p y  is po ssib le .7-* D e b r id e m e n t o f  n e c ro tic  
b o n e  is im p o r ta n t  in  t h e  m a n a g e m e n t  o f  c h ro n ic  
o s te o m y e litis .7-* C h ild re n  w ith  o s te o m y e litis  m a y  re s p o n d  
m o re  rap id ly  to  t r e a tm e n t  b e c a u se  o f th e  g r e a te r  v a sc u la ri ty  
o f  d e v e lo p in g  b o n e ; s h o r te r  c o u rses , a n d  in it ia l  o ra l2 o r  a n  
e a r ly  sw itc h  f ro m  in tra v e n o u s  to  o ra l t r e a tm e n t ’  m a y  b e  
p o ssib le .

• A n tib a c te ria ls  vvhich h a v e  a  g o o d  a c tiv ity  a g a in s t  su rfa c e -  
a d h e r in g  a n d  b io G lm -p ro d u d n g  b a c te r ia  a re  r e q u ừ e d  fo r  
prosthetữ ịoint inftctíon; r i ỉ a m p id n  is c o m m o n ly  u s e d  vvith a  
A u o r o q u in o lo n e . 10 In  o n e  s tu d y 11 u se  o f  r íf ỉu n p id n  w i th  
d p r o H o x a d n  im p ro v e d  c o n tro l  o f s ta p h y lo c o cc a l in íe c tío n s  
r e la te d  to  jo in t  p ro sth e ses  o r  ừ a c tu re  G x a tìo n  d ev ices  in  
c o m p a r is o n  w ith  d p r o í lo x a d n  a lo n e . R i ỉa m p id n  h a s  a lso  
b e e n  u s e d  vvith a  p e n id llm a s e -re s is ta n t  p e n id l l in ,  v a n c o -  
m y đ n ,  o r  te ic o p la n in 10 fo r  in itia l in ư a v e n o u s  t te a tm e n t  o f  
p ro s th e tic  jo in t  in íec tio n s ; h is id lc  a đ d ,*-10 c o -tr im o x a zo le , 
o r  m in o c y c lin e 10 h a v e  b e e n  a d d e d  to  r i ỉ a m p id n  fo r  
c o n tin u e d  o ra l  t re a tm e n t.  As in  o s te o m y e litis  p rò lo n g e d  
in tra v e n o u s  th e ra p y  m a y  b e  n e e d e d ;2-* d e b r id e m e n t  a n d  
re m o v a l  o f  t h e  p ro sth e s is  is im p o r ta n L 2-7 F o r  r e íe re n c e  to  
in íe c tio n  p ro p h y la x is  in  o r th o p a e d ic  p a tie n ts ,  se e  u n d e r  
S u rg ic a i In íe c tio n , p . 2 1 1 .1.

I n  Ttađive arthritís th e  ro le  o f a n tib a c te r ia ls  is less  
c e r ta in . 12 R e su lts  in  a r th r it is  a s so d ạ te d  w i th  c h ỉa m y d iạ l  
in ỉe c tio n s  h a v e  b e e n  m o ré  p ro m is in g  th a n  in  t h a t  trìg g e re d  
b y  e n te r ic  in fe c tio n s . 15 L o n g - te n n  t t e a tm e n t  w i th  a  
te tra c y c lin e  in  a d d itio n  to  a n  NSAID h a s  b e e n  r e p o r te d  to  
s h o r te n  t h e  d u ra tio n  o f rea c tiv e  a r th r it is  r e su ltin g  f ro m  
Chlamydia trachomatis in íe c tio n . 14 F o r  r e íe re n c e  to  t h e  
sy m p to m a tic  t re a tm e n t  o f  re a c tiv e  a r th r it is , see  S p o n d y - 
lo a r th ro p a th ie s  p . 14.3.

F o r  m e n t io n  of t h e  u se  o f  t e t r a c y d in e s ,  u s u a lly  
m in o c y d in e ,  in  th e  t r e a tm e n t  o f  rheumatoid artkritừ, se e  
u n d e r  M u scu lo sk e le ta l a n d  J o in t  D iso rders , p . 3 7 6 .2 .
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Botuiism
F o r a  d iscussion  o f b o tu lism  a n d  its  m a n a g e m e n t ,  see  
p . 2380.2 .

Bronchitis
B ronch itis  m a y  b e  d e h n e d  as in A a m m a tìo n  o ỉ  th e  b r o n c h i  
a n d  is a sso d a te d  w ith  excessive  s p u tu m  p r o d u c t io n  a n d  
c o u g h . I t m a y  b e  e i th e r  a c u te  o r  c h ro n ic  a n d  m a y  b e  as  a  
r e s u lt  o f in íe c tio n  o r  m a y  b e  t iig g e re d  b y  irr ita n ts  s u c h  as 
to b acco  sm oke, p o llu tio n , Chem icals, o r  d u s t.

Acute bronchitừ is  a  co rn m o n , seư -lim itin g , r e s p ữ a to r y  
in ỉe c tio n  th a t  m a n iỉe s ts  m a in ly  as a  c o u g h  w ith  o r  v v ith o u t 
sp u tu m  p ro d u c tio n  a n d  ỉasts ỉo r  u p  to  3 w e e k s ; i ỉ  t h e  c o u g h  
pe rs is ts  ỉo r  m o re  t h a n  3 w e e k s  o th e r  d iag n o se s  s h o u ld  b e  
considered . R e s p ữ a to ty  v ịruses , su c h  as  th o se  t h a t  c ạ u se  
colds a n d  in flu e n z a , a re  th e  m o st u s u a l  c a u se  o f  a c u te  
b ro n ch itìs ; less t h a n  1 0 %  o ỉ  cases h a v e  a  b a c te r iá ỉ  c a u se . 
B a a e r ía  a s so d a te d  w ith  ầ c u te  b ro n c h it is  i n d u d e  Myco- 
plasma pneumoniae, Bordctella pertussừ, a n d  ơứamydophila 
pneummiae. Acute brondiiolitìs a ífects t h e  sm a ll b r o n c h i  a n d  
b ro n ch io les  a n d  in  in ía n ts  is u su a lly  c a u se d  b y  R S V  (see  
R esp ira to ry  S y n cy tia l V irus In íec tio ii, p . 9 6 3 .3 ).

Ckronừ bronchịtis is  d eB n ed  as  c o u g h  a n d  s p u tu m  
p ro d u c tlo n  o c c u n in g  o n  m o s td a y s  a n d  la s t ỉn g  lo n g e r  t h a n  3 
m o n th s  ỉn  e a c h  o f 2  co n sec u tiv e  y e a rs ;  o th e r  c a u se s  ọf 
c o u g h  sh o u ld  a lso  h a v e  b e e n  e x d u d e d . C h ro n ic  b ro n c h i t is  is 
o f te n  a  íe a tu re  o f  c h ro n ic  o b s tm c tiv e  a i r n a y s  d ise a se  
(COPD— p. 1199 .1 ). P a tie n ts  w ith  c h ro n ic  b rõ n c h i t is  o r  
COPD m ay  su ffe r  a c u te  in íec tiv e  e x a c e rb a tio n s  c h a ra c -  
te r ise d  b y  in c re a se d  d y sp n o e a , s p u tu m  p ro d u c t io n , a n d  
s p u tu m  p u ru le n c e .  T h e se  m a y  b e  v ư a l in  o n g in , b u t  b a a ẹ r i a  
a re  o fte n  p re s e n t  in  p u r u Ịe n t  sp u tu m , t h e  c o m m o n e s t  b e in g  Streptoaxãis pneumoniae, Morãxella catarrhalừ, a n d  Haemo- 
phũus ãiỊluemae.

T r e a t m e n t .  ACUTE BRONCHms.
A n tib ac te ría ls  a re  n o t  rec o m m e n d e d  in  m o st c a se s  o f 

a c u te  b ro n ch itìs . 1,2 A  sy s te m atic  r e v ie w 3 a n d  m e ta -a n a ly s is 4 

o f d in ic a l  s tu d ie s  in  p a tie n ts  w ith  a c u te  b ro n c h it is  s u g g e s te d  
th a t  a lth o u g h  th e y  m a y  re d u c e  th e  d u r a t io n  o f sy m p to m s , 
th e  b e n e ã t  is m o d es t. S im ila r  B ndỉngs w e r e  r e p o n e d  w h e n  
a m o x id lU n  w a s  g iv en  ío r  th e  t r e a tm e n t  o f b r o n c h i t is  in  a  
c o m m u n ity  w ith  a  h ig h  p re v a le n c e  o f  H T V -in íected  
p a tỉe n ts . 5 H o w ev er, p a tie n ts  w ith  a c u te  b ro n c h ỉt is  s u s p e c te d  
o r  c o n h rm e d  to  b e  c a u se d  b y  p e rtu ss is  in íe c tio n  s h o u ld  b e  
ư e a te d  w ith  a  m a c ro lid e  o r  c o -tr im o x a zo le .2 F o r  h t r t h e r  
in ío rm a tío n  o n  th e  t r e a tm e n t  o f p e rtu ss is , see  p . 2 0 0 .3 .

B e ta  ag o n is t b ro n ch o d ila to rs  a re  so m e tứ n e s  u s e d  to  
re liev e  th e  c o u g h  e v e n  in  p eo p le  vvho d o  n o t  h a v e  a s th m a . 
A sy s te m a tk  revievv4 o n  th e  u se  o f o ra l  o r  in h a le d  b e ta  
a gon ỉs ts  c o n d u d e d  th a t  th e y  sh o u ld  n o t  b e  u s e d  f o r  th e  
ơ e a tm e n t  o f  u n c o m p lic a te d  a c u te  b ro n c h it is . H o w e v e r, in  
p a tie n ts  vvith a irf lo w  o b s tru c tio n  a n d  sv h eez in g  a t  t h e  o n s e t  
o f  th e  illness so m e  b e n e ũ t  w a s  seen , b u t  t h e  e v id e n c e  is  n o t  
w e ll su p p o rted . T h e  A m e ric a n  C ollege  o f  C h est P h y s id a n s  
(ACCP) suggests t h a t  i n  s e le n e d  a d u lt  p a tie n ts  w i th  
w h e e z in g  a n d  a  c o u g h , t re a tm e n t  w i th  a  b e ta  a g o n is t  
b ro n c h o d ila to r  m a y  b e  u se ỉu l . 2 I n h a le d  a n tim u sc a r in ic  
b ro n ch o d ila to rs  h a v e  n o t  b e e n  s tu d ỉe d  ỉo r  a c u te  b ro n c h i t is  
a n d  a re  th e re ío re  n o t  re c o m m e n d e d .2 A n t ì tu s á v e s  c o n ta in -  

. in g  cod e in e  o r  d e x ư ọ m e th o rp h a n  a re  o c c as io n a lly  u s e íu l  
a n d  ca n  b e  g iv e n  íor s h o r t - te im  SỴmptomatic r e l i e í  oi 
cou g h in g ; h o w e v e r , e x p e c to ra n ts  a n d  m u co ly tic s  a re  n o t  
re c o m m e n d e d .2

ACUTE EXACERBATION OF CHRONIC BRONCHTTIS (AECB).
T re a tm en t o f  AECB in d u d e s  b ro n c h o đ ila to rs , s y s te m ic  

co rticostero ids , an tib a c te r ia ls , a n d  o x y g e n  as n e c e s sa ry . 
T re a tm e n t w i th  a n tib a c te r ia ls  is d ỉscu ssed  b e lo w , w h ile  
t re a tm e n t w i th  o th e r  d ru g s  is d iscu ssed  u n d e r  C O PD  (see 
p . 1199.1). T h e  v a lu e  o f  a n tib a c te r ia l t r e a tm e n t  in  A E C B  h a s  
b e e n  c o n tro v e rs ia l a n d  ea riy  s tu d ie s  w e re  d iữ ic u lt  to  
assess.7"’ A fter a  c o m p a r iso n  o f a  b r o a d - s p e a m m  a n tib a c -  
te r ia l (a m o x id ll in , c o -tr im o x azo le , o r  d o x y c y d in e )  w i th  
p laceb o , 10 í t  w a s  coiỊSÍdered  th a t  a n tíb a a e r ia l s  w e re  j  u s t ih e d  
in  p a tie n ts  vvith AECB c h a ra a e r is e d  b y  in c re a se d  d y sp n o e a , 
s p u tu m  p ro d u c tio n , a n d  s p u tu m  p u m le n c e ,  a  c o n d u s io n  
su p p o rte d  b y  a  la te r  sy s te m aú c  revievv . 11 A n  e a r l ie r  m e ta -  
ana lysis  o ỉ  ra n d o m ise d  s tu d ies  a lso  in d ic a te d  a  sm all 
im p ro v e m e n t d u e  to  th e ra p y  in  p a tie n ts  w i th  A E C B . 12 

A m o x id llin , a m p id llin ,  te t r a c y d in e s  (su c h  as  d o x y c y d in e ) ,  
b ro a d -sp e c tru m  m acro líd es , seco n d - o r  th ứ d - g e n e r a tio n  
cep h alo sp o rin s , o r  co -tr im o x a zo le  h a v e  t ra d itìo n a lly  b e e n  
u se d  for t r e a tm e n t  o f  AECB , 13,14 b u t  r e c e n t  r e p o r ts  í r o m  th e  
U SA  a n d  C a n a d a  sh o w  red u c e d  efflcacy  to  p e n id U in , 
m acro lides , a n d  c o -tr im o x azo le ; h o w e v e r ,  a n t ib a a e r i a l  
ac tiv ity  for t h e  n e w e r  O u o ro q u in o lo n e s  a n d  c o m b in a tio n s  
o f a  b e ta  la c ta m  a n d  a  b e ta - la c ta m a se  in h ib i to r . h a v e  
r e m a ln e d  h ìg h . 13 P u r th e n n o r e ,  a  m e ta -a n a ly s i s 14 to  
e v a lu a te  th e  c o m p a ra riv e  e íữ cacy  a n d  sa íe ty  õ f  f ir s t- lin e  
an tib a c te r ia ls  (co n s id e re d  to  b e  a m o x ịd l lỉn ,  a m p id l ỉ in ,  
p iv a m p id ll in ,  c o -tr im o x a z o le ,  a n d  d o x y c y d in e )  a n d  
seco n d -lin e  a n tib a c te r ia ls  (co n s id e red  to  b e  a m o x id l l in  
w i th  d a v u la n i c  a d d ,  m ac ro lid e s , .se c o n d - o r  th i r d -
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g e n e ra t ío n  c e p h a lo sp o rin s , a n d  ũ u o ro q u in o lo n e s )  fo r  t h e  
t r e a tm e n t  o f  p a tie n ts  w i th  A ECB, r e p o r te d  th a t  s e c o n d - lin e  
a n tib a c te r ia ỉs  w e re  m o ie  e ííe c tiv e , b u t  n o t  le ss  sa íe , 
c o m p a r e d 'w ith  th e  S r s t- lin e  a n tib a c te r ía ls .

G u id e lin e s  fo r t h e  m a n a g e m e n t  o í  AECB w e re  d e v e lo p e d  
b y  th e  C a n a d ia n  C h ro n ic  B ro n c h it is  W o rld n g  G ro u p ,’  a n d  
th e  to p ic  is  also  c o v e re d  b y  g e n e ra i  g u id e lin e s  fo r  th e  
m a n a g e m e n t  o f  CO PD a v a ila b le  i n  m a n y  c o u n tr ie s  (see  
p . 1 1 9 9 .1 ), a n d  in te m a t io h a ỉ ly  t h r o u g h  th e  G lo b a n n it ia t iv e  
fo r  C h ro n ic  O b s tru c tiv e  L u n g  D ỉsease  (G O LD ) . 15 T h ese  
g u id e lin e s  stra tU y  p a tie n ts  a c co rd in g  to  r is k  to  id e n t ì ly  th o se  
n e e d in g  a n tib a c te r ìa l  t h e r a p y  o r  m o re  a g g ressiv e  t re a tm e n t.  
G e n e ra lly , t r e a tm e n t  is  d e te r m in e d  a c co rd in g  to  th e  
in íe c tin g  p a th o g e n , p a t te m s  o f  lo c a l  b a c te r ia l  re s is ta n c e , 
a n d  se v e r i ty  o f sy m p to m s . T h e  o ra l r o u te  Is p re ỉe rre d  a n d  
t r e a tm e n t  is  u s u a lly  g iv e n  fo r  3 to  1 0  d a y s . 13-14 B ro ad ly , n o  
a n tìb a c te i ia l  ư e a tm e n t  is n e e d e d  fo r  m ìld  e x a ce rb a tio n s . If 
ư e a tm e n t  is  n e e d e d  t h e n  a m p id ỉ l in ,  a m o x ỉd l l in ,  d o x y c y - 
d in e ,  o r  c o -tr im o x a z o le  m a y  b e  e o n s ìd e re d . A lte m a tỉv e s  
in c lu d e  c o m b in a tio n s  o f  a  b e ta  la c ta m  a n d  a  b e ta - Ia c ta m a se  
in h lb i to r  su  c h  as a m o x id ỉ l in  vvith d a v u la n ỉc  a d d ,  a  s e co n d - 
o r  th ir d -g e n e r a t io n  c e p h a lo sp o rin , a  s e c o n d -g e n e ra tio n  
m ac ro lid e , o r  a  k e to lid e  su c h  as te l i th ro m y c in .  P a tie n ts  
n e e d in g  h o sp ita lis a tio n  w lth  m o d e r a te  to  v e ry  s e v e re  COPD, 
b u t  v v ith o u t risk  of Pseudomonas aerugìnosa s h o u ld  b e  tre a te d  
vvith a  í lu o ro q u in o lo n e  o r  a m o x ịd l l in  vvith c la v u la n ic  a d d .  
T h o se  a t  r is k  o f p. aeruginoiữ s h o u ld  b e  t re a te d  w ith  a 
O u o ro q u in o lo n e .

L o n g - te r m  p r o p h y la x ỉs  in  p a t i e n ts  w i th  í r e q u e n t  
e x a c e rb a tio n s  o f b ro n c h i t is  is c o n tro v e rs ia l.  A  sy s te m atìc  
r e v ie w n  o f th e  v a lu e  o f  a n tib a c te r ia l  p ro p h y la x is  in  c h ro n ic  
b ro n c h it ís  c o n d u d e d  th a t  it  d id  h a v e  a sm aU b u t  s ig n ih c a n t 
e íỉe c t  in  r e d u d n g  th e  n u m b e r  o f  d a y s  o f  illness, b u t  t h a t  it 
h a d  n o  p la c e  in  r o u t in e  th e r a p y  b e c a u s e  o f  c o n c e m s  o v e r  
a d v e rse  effec ts  a n d  t h e  d e v e lo p m e n t  o{ res is ta n c e . G u id e-  
l in e s  fo r  CO PD m a n a g e m e n t  d o  n o t  a d v o c a te  p ro p h y la c tic  
u se  o ỉ  a n tib a c te r ia ls .
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Bruceílosis
B ru ce llo sis  (a lso  k n o v v n  as  u n d u l a n t  o r  M e d i te n a n e a n  
fev er) is c a u se d  b y  Brucella sp p ., a e ro b ic  G ra m -n e g a tiv e  
b a c te r ìa  í o u n d  m a in ỉy  i n  l iv e s to c k  a n d  d o m e s tic  a n im a ỉs . 
H u m a n s  c a n  b e c o m e  in íe c te d  b y  d ire c t  c o n ta c t  w i th  in íe c te d  
a n im a ls  o r  a n im a l m a te r ia l  (su c h  as  t h e  p la c e n ta ) ,  in d ire c tly  
b y  c o n s u m in g  in íe c te d  a n d  u n p a s te u r is e d  milfc P ro d u c ts , o r  
b y  in h a la tío n  o f  c o n ta m in a te d  d u s t  o r  đ ro p le ts . R are ly , 
h u m a n  in fe c tio n  h a s  b e e n  re p o r te d  f ro m  e x p o s u re  to  so m e  
live  v e te r in a ry  v a c d n e s . 1-2 T h e  p r in r ìp a l  Bructlla spp . 
a ữ e c tin g  h u m a n s  a re  B. melitcnsừ, f ro m  s h e e p , g o a ts , cam els, 
a n d  s o m e tím e s  c a ttle ; B. abortus, f ro m  c a tt ỉe , buH alo , cam els, 
a n d  y ak s; B. suừ, fro m  pigs; a n d  r a r e ly  B. canis, b o m  dogs. 
A lth o u g h  rax e  o r  c o n tro l le d  ỉn  c o u n tr ie s  su  c h  a s  t h e  U K  
b ru ce llo s is  re m a in s  a  p ro b le m  in  m a n y  a re a s , i n d u d in g  
e a s te m  E u ro p e , t h e  M e d ite r r a n e a n  reg ìo n , S o u th  a n d  
C e n tra l  A m erica , M e x ic o , t h e  C a r ib b e a n , th e  In d ia n  
su b c o n tin e n t,  p a rts  o f A h ic a  a n d  A sia, a n d  th e  M iddSe E ast.

S y m p to m s u s u a lly  d e v e lo p  2  to  8  w e e k s  a í te r  ỉn íe c tio n  
a n d  re se m b le  a A u -lik e  illn e ss  w i th  a n o re x ia ,  íev e r , 
h e a d a c h e , ỉe th a rg y , m a ỉa ise , d e p re s s io n , m y a lg ia  a n d  b a c k  
p a in , svveating, a n d  vveakness. L a b o ra to ry  E n d in g s  i n d u d e  
a n a e m ia ,  le u c o p e n ia ,  ly m p h o c y to sis , p a n c y to p e n ỉa ,  a n d  
th ro m b o c y to p e n ia . B ru c e llo s ỉs  m a y  b e  a c u te ,  re la p s in g , o r  
c h ro n ic  (d isease  d u r a t ìo n  o f m o re  t h a n  1  y e a r)  a n d  c a n  
affec t a n y  p a r t  o f  t h e  b o d y , in đ u d in g  jo in t s  (p e r ip h e ra l  
a rth r it is , sacro iliitis , a n d  sp o n d y litỉs ), h e a r t  (e n d o c a rd itis ) , 
l ỉv e r  ( h e p a t l t i s ) ,  t h e  CN S ( m e n in g it is ,  e n c e p h a l ỉ t i s ,  
m e n in g o e n c e p h a l i t is ,  m e n in g o v a s c u la r  d ise a se , b r a in  
abscesses, a n d  d e m y e l in a t in g  s y n d ro m e ),  a n d  th e  re p ro -  
d u c tiv e  System  (e p ìd id y m o -o rc h itis ) . R e la p se s  o c c u r  in  
a b o u t  1 0 %  o ỉ  p a tie n ts ,  u s u a lly  in  t h e  firs t y e a r  a í te r  
in ỉe c tio n , a n d  ty p ìc a lly  c a u se  m ild e r  sy m p to m s .3

T r e a t m e n t  o f b ru ce llo s is  s h o r te n s  t h e  d u r a t io n  o f 
illness, a n d  re d u c e s  c o m p lic a tio n s  a n d  th e  risk  o f  re la p se . 
T e ơ a c y d in e s , a l th o u g h  h ig h ly  a c tiv e  a g a in s t  Brucella spp .. 
a re  a s s o d a te d  w ỉ th  h ig h  re la p se  ra te s  w h e n  g iv e n  as 
m o n o th e ra p y  a n d  th e r e ío r e  c o m b in a tio n  th e ra p y  is  n o w  
u sed . C o m m o n  re g im e n s  a re :
•  d o x y c y d in e  a n d  r i la m p ir in  b o th  o ra lly  fo r a t le a s t  6 

vveeks4-5

• d o x y c y c lin e  o ra lly  ío r  6  w e e k s  vvith a  p a re n te ra l  
a m in o g ly c o s id e  ( s t r e p to m y d n ,6-7 g e n ta m id n ,5'* ’  o r  
n e t i lm id n 10) fo r  th e  í irs t 1 to  2  vveeks

F e w e r  re la p ses  h a v e  b e e n  re p o r te d  vvith d o x y c y c lin e  a n d  
s t r e p to m y d n  t h a n  vvith d o x y c y d in e  a n d  r i í a m p id n ,  
p e rh a p s  d u e  to  r i f a m p id n  r e d u d n g  p lasm a  c o n c e n tra t io n s  
o f  d o x y c y d in e . 11 H ig h e r  r e la p se  ra te s  h a  v e  b e e n  re p o r te d  
w ith  n e t í lm id n  th a n  w i th  g e n ta m id n . 10 S tu d ie s 12-13 h a v e  
sh o w n  th a t  t r e a tm e n t  w i th  a  f lu o r o q u in o lo n e  p lu s  e i th e r  
d o x y c y d in e  o r  r i ỉ a m p id n  is e líe c tiv e  a l th o u g h  d u o ro q u i-  
n o lo n e  m o n o th e r a p y  is n o t .  A  revievv o f  t h e  l i t e ra tu re  o n  
f lu o ro q u in o lo n e -b a s e d  c o m b in a tio n  t r e a tm e n t  d id  n o t  
su p p o rt  t h e ứ  u se  as  f ir s t- lin e  t re a tm e n t , 13 b u t  th e y  c a n  be 
c o n s id e red  as  p a r t  o f  a n  a lte rn a t iv e  r e g im e n  fo r  p a tie n ts  
w h o  h a v e  re la p se  o r  to x id ty  p ro b le m s  w i th  t b e  u s u a l  first-  
lin e  a n tib a a e r ia l s .  C o - tr im o x a z o le  w h e n  u s e d  is u s u a lly  
g iv en  in  t r ip le -d ru g  re g im e n s . 3

A s y s te m a t ic  rev ie v v  a n d  m e ta - a n a ly s i s 14 o f  30  
r a n d o m ise d  c o n tr o l le d  s tu d ie s  o n  t h e  t r e a tm e n t  o f 
b rucello sis  ío u n d  th a t  a  tr ip le  d ru g  re g im e n  o f  d o x y c y d in e ,  
g e n ta m id n , a n d  r ifa m p ic in  vvas b e tte r  t h a n  d o x y c y d in e  
p lus  a n  a m in o g ly co s id e . I t  a lso  ío u n d  th a t  6  w e e k s  of 
t re a tm e n t  w a s  a s s o d a te d  w ith  a  lo w e r  r a te  o f  re la p se  t h a n  
t re a tm e n t  r e g im e n s  o f  3 0  d a y s  o r  less.

T e tra c y d in e s  s h o u ld  b e  a v o id e d  in  y o u n g  children 
(u su a lly  sp e tíE e d  as  belovv 8 y e a rs  o f  a g e  in  th e  us a n d  
belovv 12 y e a rs  in  t h e  U K ). T h e  p re le r re d  re g im e n s  fo r  th e s e  
c h ild re n  a p p e a r  to  b e  c o -tr im o x a zo Ie  vvith r if a m p id n  b o th  
o ra lly  fo r a t  le a s t 6  vveeks o r  c o -tr im o x a z o le  o ra lly  vvith 
p a re n te ra l  g e n ta m id n  ío r  th e  flrst 2 w e e k s .’-‘  A l te m a tiv e  
reg im en s  i n d u d e  r i ỉ a m p ỉd n  o ra lly  ío r  a t  le a s t  6  w e e k s  w ith  
e ith e r  g e n ta m id n  o r  n e t i lm id n  fo r  th e  firs t 5 d a y s .4

F o r th e  t r e a tm e n t  o f b ru ce llo s is  d u r in g  prcgnanợ, VVHO 
re c o m m e n d s  r iía m p ic m  m o n o th e r a p y  fo r  6  w e e k s  as  th e  
d ru g  o f  c h o ic e  a n d  th a t  c o -tr im o x a z o le  o r  te ư a c y d in e  
s h o u ld  o n ly  b e  g iv e n  if r iía m p ic in  is  u n a v a ila b le ;  
s tr e p to m y d n  is c o n tra - in d ic a te d .4 C o -trim o x a z o le  w ith  
r i í a m p id n  fo r  4  vveeks h a s  a lso  b e e n  t r ie d .4

N o o n e  a n tib a c te r ia l  c o m b in a tío n  h a s  b e e n  ỉo u n d  to  b e  
su p e rio r  fo r  t h e  t r e a tm e n t  o f  spondylitis a l th o u g h  a 3 - m o n th  
c o u rse  o f d o x y c y c lin e  w ith  d p r o A o x a d n  h a s  b e e n  p ro p o se d  
based  o n  a n  e v a lu a t io n  o f  th e  l i te ra tu re . 13 In  th e  t r e a tm e n t  
o f ncurobructllosừ, t h e  le n g th  o f th e r a p y  a p p e a rs  to  b e  of 
critical im p o r ta n c e ;  re la p ses  m a y  o c c u r  a f te r  t te a tm e n t  
Iasting  o n ly  2  to  3 w e e k s  a n d  i t  is r e c o m m e n d e d  th a t  
d o x y c y d in e  b e  g iv e n  w i th  2  o r  m o re  o th e r  d ru g s  
(r ifa m p id n , a n  a m in o g ly co s id e , c o -tr im o x a z o le , o r  c e ỉtr ia x -  
o n e )  fo r  se v era l m o n th s  d e p e n d in g  o n  th e  resp o n se . 
C o rtic o s te ro id s  a re  o f te n  g iv e n  b u t  t h e i r  e íC cacy  is 
u n p ro v e n . A  s im ila r  t r e a tm e n t  r e g im e n  is u se d  in  th e  
m a n a g e m e n t  o f  p a e d ia t r ic  n e u ro b ru c e llo s is  a n d  a  3 -d ru g  
re g im e n  ( d o x y c y d in e ,  r iỉa m p ic ìn , a n d  a n  am in o g ly co s id e )  
g iv en  fo r  3 m o n th s  h a s  b e e n  shovvn to  b e  e rie c tiv e . In  y o u n g  
c h ild re n  d o x y c y d in e  s h o u ld  b e  re p la c e d  w !th  c o -tr im -  
o x a z o le . ' 4 T re a tm e n t  o f endocarditis in  a d u lts  g e n e ra lly  
req u ire s  l o n g - te n n  tr ip le  o r  q u a d ru p le  d ru g  re g im e n s  (a 
te t r a c y d in e ,  a n  a m in o g ly co s id e , r ií a m p id n ,  a n d /o r  co- 
trim o x a z o le )  u s u a lly  w i th  su rg ica l v a lv e  r e p la c e m e n t . 17-14 

T re a tm e n t s h o u ld  b e  c o n tin u e d  fo r  3 m o n th s  o r  lo n g e r  a n d  
so m e re c o m m e n d  th e  a d d it io n  o f c e ítr ia x o n e  a n d /o r  a 
i lu o ro q u in o lo n e  to  re d u c e  th e  n e e d  fo r  s u rg e ry . C ard ia c  
c o m p lica tío n s  in  c h ild re n  a re  g e n e ra lly  less se v e re  t h a n  in  
a d u lts  a n d  t t e a tm e n t  w i th  te t r a c y d in e  fo r  3 w e e k s  w ith  
s tre p to m y c in  fo r  2  w e e k s  h a s  b e e n  ío u n d  to  b e  e ữ e c tiv e . '*  

B ruce llo sis  c a n  b e  p r e v e n t e d  b y  c o n ữ o l ỉ in g  a n d  
e lỉm ỉn a tin g  i n í e a e d  a n im a ls , p a s te u r is in g  m ilk  P ro d u c ts , 
a n d  v a c đ n a t in g  c a tt le  a n d  o th e r  liv e s to c k . T h e re  is n o  
h u m a n  v a c d n e  c u rr e n tly  a v a ila b le  fo r  b ru ce llo sis , a l th o u g h  
m a n y  h a v e  b e e n  te s te d  a n d  so m e  h a v e  b e e n  a v a ila b le  
p e rio d ica lly  in  v a r io u s  c o u n tr ie s .3

1. Blasco JM. Díaz R. Brucella mclitcnsis Rev-1 vaccine as a caus« of 
human bnicdlosỉs. Lanctí 1993; 342: 805.

2. Ashíord DA, t í  aì. Ađversc cvents ỉn  hum ans assodated w íth  acddencaỉ 
exposure to  the livestock bruceỉlosỉs vacdne RB5Ỉ. Vacànt 2004; 22: 
3435-9.

3. Pappas G, tí  ai. BruceDosb. N  Ert$l J  Med 2005; 352: 2325-36.
4. FAO/WHO. Jo ỉn t FAO/WHO e^q>ert commỉttee on bruceDosis: sixth 

rep o rt WH0 Tech RepScr 7401986. Aỉso avaỉỉabỉe at: http://llbdoc.w ho. 
inứtrs/WHO_TRS_740.pdf (accessed 21/05/07)

5. Health Protectỉon Agency. Guideỉlnes ỉor actỉoa in  th e  event o ỉ a 
deỉỉberate release: bmceQosỉs. Versỉon 1.5, 18 June 2007. Avaỉlabỉe at: 
h t t p : / /w w w .h p a .o r g .u k /w e b c /H P A w e b F l l e /H P A w e b _ C /  
1194947355003 (áccessed 15/08/08)

6. Solera J, t í  ai. Recognition and  optlmiỉm ưeatm ent oỉ bruceỉlosỉs. Drugs 
1997; 53: 245-56.

7. Solera J, tí  ai. Doxycydine-rỉíampin versus doxycydine-streptomycin in 
treaonent oi hum an brucellosỉs due to BruceDa meỉỉtensỉs. Antìmicrob 
A ỹtno  Oưmoứìtr 1995; 39: 2061-7.

8. sõỉera J, tí  a l  Treatm ent oí hum an bruceỉỉosỉs wỉtb doxycyclỉne and 
gentanúdn. Antímicrob A$cnữ Oưmother 1997; 41: 80-84.

9. Soỉera J. tí  át. A randomỉxed, dơubỉe-bỉind stuđy to assess the  optỉmal 
đuration of doxycydỉne ữeatm ent ĩor huraan  bruceDosis. ơ in  ĩnỊtữ Dis 
2004; 39: 1776-82.

10. Soỉera J, t í  at. Treaunent o í hum an bnicellosis wỉth netUm idn and 
doxycydlne. Clin Infta Dà 1996; 22 :441-5.

] 1. Colmenero JD, tí ai. Possỉbie impỉỉcations of doxycydine-ri/ampin 
ỉnteraction for treatm ent of brucellosis. Antìmicrob Ageriừ Chemother 
1994; 38: 2798-2802.

12. Karabay 0 . t í  ai. OOoxadn plus riíam pión vem is doxycydine plus 
ríỉampicin in the ưeatm ent o( brucellosỉs: a randomixed dỉnỉcaỉ ưiaỉ 
(ISRCTNI1871179). BMC Inịeơ Dà 2004; 4: 18. Available at: hup :// 
w w w .biomedcentral.com/ỉ47ỉ<2334/4/16 (accessed 22/05/07)

13. Paỉagas ME, Blteioũs IA. Quinolones for treatm ent of h um an  bruceỉlosỉs: 
crítlcai review of the evỉdence from mlcrobìologỉcal and dỉnical studies. 
Antimkrob Agenữ ơttm oihtr 2006; 50: 22-33.

14. Skalsky K. tí aỉ. Treatmem ot hum an brucellosỉs: systematic revlevv and 
meta-anaỉysỉs o í randomised controỉled trlaỉs. BMJ 2008; 336: 70Ỉ-4 .

15. Pappas G. tí al. Treatment of bnicella spondyỉỉtỉs; lessons í rom an 
impossible m eta-analysls and  Inỉtiaỉ report oỉ eííícacy of a 
Ouoroquinoỉone-containing regimen. ínt J  Antimicrob Agents 2004; 24: 
502-7.

16. Habeeb YKR, tí at. Paediairic neurobruceỉlosis: case report and lỉterature 
review. J  Infeơ 1998; 37: 59-62.

17. Reguera JM, t í  aỉ. Brucelỉa endocarditis: dinicaỉ, diagnosùc, and 
iherapeuùc approach. £ur J Cỉin Micrabioỉ ỉnỊtữ  Dừ 2003; 22: 647-50.

18. AI Dahouk s, t í  aỉ. Brucella endocardỉtìs ỉn prosihetỉc valves. Can J  
Cardioỉ 2006; 22: 971-4.

Campylobađer enteritis
S ee u n d e r  G a s tro -e n te r id s  p . 186 .1 .

Cat scratch disease
C at sc ra tc h  d ise a se  u su a lly  oc c u rs  in  b u m a n s  a f te r  a  c a t 
s c ra tc h  o r  b i te .  T h e  c o n d it io n  is c b a ra c te r ise d  b y  re g io n a l 
ly m p h a d e n o p a th y  a n d  is o l te n  se lí-lim itin g , b u t  m a y  b e  
d isse m in a te d  in  im m u n o c o m p ro m is e d  p a tie n ts .  D issem i- 
n a te d  d ise a se  ty p ic a lly  in v o lv e s  th e  n e rv o u s  System  
( in d u d in g  th e  r e t in a ) ,  v isc e ra l o rg an s , o r  b o n e .

In  th e  1980s a G ra m -n e g a tiv e  b a d l lu s  p r e s u m e d  to  b e  
re sp o n s ib le  í o r  c a t  s c ra tc h  d ise a se  vvas iso la te d  a n d  
su b s e q u e n t ly  n a m e d  Afipia Ịtìis. H o tv e v e r, i t  h a s  s in c e  
b e c o m e  a p p a r e n t  t h a t  Bartonella hemelae ( ío r m e r ly  
Rochalimaca hcnsclac) is th e  m a in  c a u se  o f  c a t  sc ra tc h  
d ise a se . 1' 3 T h e re  h a s  b e e n  n o  s p e ã f ic  a n t ib a a e r i a l  th e ra p y  
a n d  t r e a tm e n t  w i th  a n tib a c te r ia l s  is  g e n e r a l ly  n o t  
T e c o m m e n d e d  in  p a t i e n ts  vv ith  m ild  to  m o d e r a te  
in íe c tio n . 1'2 T h e re  a re , hovvever, re p o r ts  o f successfu l 
ư e a tm e m  w i th  g e n ta m id n ,  c o -tr im o x a zo le , a n d  d p r o ũ o x -  
a d n .2 A z i th r o m y d n  h a s  a lso  b e e n  ío u n d  to  b e  o f  b e n e íi t  in  
a d u lts 4 a n d  a  5-d a y  o ra ỉ  r e g ũ n e n  is c o n s iđ e re d  th e  t r e a tm e n t  
o f  c h o ic e  in  b o th  a d u lts  a n d  c h ild re n  w i th  e x te n s iv e  
ly m p h a d e n o p a th y . O ra l d o x y c y d in e  vvith o ra l r if a m p id n  
m a y  b e  g iv en  a s  a n  a lte m a t iv e  ỉo r  th e s e  p a tie n ts  a n d  th is  
c o m b in a tío n , g iv e n  ỉo r  4  to  6  w e e k s , is th e  re c o m m e n d e d  
ữ e a tm e n t  fo r c o m p lic a te d  c a t SCTatch d ise a se . 1

B a c i l ỉ a r y  a n g io m a to s i s ,  in  vvhich  b o th  B. hensclae a n d  
B. quintana ( th e  c a u sa tiv e  o rg a n ism  o f  ư e n c h  íe v e r )  h a v e  
b e  e n  im pU cated , a n d  b a d U a r y  p e l i o s i s  h e p a t ỉ s  (ca u se d  b y  
B. henstUư) o c c u r  m a in ly  in  ũ n m u n o c o m p ro m is e d  p a tie n ts ,  
e s p e d a l ly  in  th o s e  w i tb  HXV. B a d ỉ la r y  a n g io m a to s is  is 
g e n e ra llỹ  c h a ra a e r i s e d  b y  c u ta n e o u s  o r  s u b c u ta n e o u s  
v a s c u la r  le s io n s . S y m p to m s  o{ b a d ỉ ỉa ry  p e lio s is , vvhere  
le s io n s  a t í e a  t h e  liv e r , a re  n o n - s p e á í ic ,  w ith  o r  w i th o u t  
c u ta n e o u s  ũ iv o lv e m e n t . 1' 3 D is se m in a te d  d isease  i n  im m u -  
n o c o m p ro m ise d  p a tíe n ts  h a s  r e s p o n d e d  to  ư e a tm e n t  w ith  
d o x y c y d in e ,  e r y th r o m y d n  o r  a z j th r o m y d n .2 O ra l  e ry th ro -  
m y d n  ío r  3 m o n th s  is t h e  d ru g  o f  c h o ic e  f o r  b a d lla ry  
a n g io m a to s is ; i t  s h o u ld  b e  g iv e n  in tra v e n o u s ly  in  se v e re  
d íse a se . O ra l o r  in tr a v e n o u s  d o x y c y d in e  m a y  b e  g iv e n  as  a n  
a lte m a t iv e .  Im m u n o c o m p ro m is e d  p a tìe n ts  w i th  a c u te ,  lile -  
t h re a te n in g  in íe c tio n  s h o u ld  b e  ơ e a te d  vvith r i í a m p id n  p lu s  
e ry th r o m y d n  o r  r i í a m p ld n  p lu s  d o x y c y d in e ;  t h e  l a n e r  
c h o ic e  is p r e íe r r e d  in  CNS d ise a se . 1-3 C are  is r e q u ứ e d  in  
p a t i e n ts  w i th  A ID S s in c e  t h e  le s io n s  o f  b a c il la r y  
a n g io m a to s is  d o s e ly  re se m b le  th o se  o f  K a p o s i 's  sa rc o m a, 
a n d  ư  th e  d iag n o s is  is  m issed , l iíe -sa v in g  a n t ib a a e r i a l  
th e r a p y  m a y  n o t  b e  gi v e n . 5
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5 Taylor AG. et ai. Cat-scratch. Kaposi’s sarcoma, and badllary 
ãngiomatosis. Laneet ỉ 993; 342: 686.

CeỊỊulịtìs
See u n d e r  S k in  In íe c tio n s ,  p . 2 0 9 .1 .

Cervicitis
G o n o rrh o e a  in  w o m e n  o c c u rs  m a in ly  as c e rv id tis , b u t  
m u c o p u ru le n t  c e rv id tìs  is h e q u e n t ly  c a u se d  b y  sex u a lly  
t ra n s m itte d  Cklamydia trachomatừ. T h e  tw o  in íe c tìo n s  o f te n  
o c c u r  to g e th e r  a n d  s h o u ỉđ  b e  t r e a te d  c o n c u ư e n t ly .  
G u id e lin e s  fo r  ư e a t m e n t  a re  g iv e n  u n d e r  G o n o rrh o e a , 
p . 2 0 6 .2 , a n d  C h ỉa m y d ia l  In íe c tìo n s , p . 179 .1 .

Chơncroid
See u n d e r  S e x u a lly  T ra n sm itte d  D iseases, p . 2 0 6 .2

cblamydial iníections
T h e  c h la m y d ia  o rg a n is m  b e lo n g s  to  t h e  ta m ily  C h lam y d ia -  
c eae . S p e d e s  t h a t  a re  p a th o g e n ic  in  m a n  a re  cklamydophila 
pneưmơniae, Qklamydopkila psittaá, a n d  Chlamydia ừachoma- 
tử; t h e y  a re  g e n e ra l ly  s e n s ỉt iv e  to  t e t t a c y d in e s  o r  
e ry th r o m y d n .

c. pntumoniae ( ío n n e r ly  d a s s iã e d  as  a  TW A R s tra in  o f  c. 
psittaà) is a  re sp ira to ry  p a th o g e n . I t  w a s  first d escrib ed  as a  
c a u se  o f  c o m m u n ity -a c q u ire d  p n e u m o n ia  (see  P n e u m o n ia , 
p . 2 0 2 . 1 ), b u t  h a s  s in c e  b e e n  a s so d a te d  w ith  o th e r  d in ic a l  
p r e s e n ta tio n s  i n d u d in g  p h a ry n g it ỉs  (see  p .  2 0 0 .3 )  a n d  h a s  
b e e n  im p lic a te d  in  t h e  p a th o g e n e s is  o f isc h a e m ic  h e a r t  
d ise a se  (see  A th e ro s d e ro s is ,  p .  1250 .2 ).

c. psittaã is t r a n s m i t te d  to  m a n  b o m  b írd s  a n d  cau ses  
p sittaco sỉs, vvh ich  a lso  a ữ e c ts  t h e  lu n g s  (see  Psittacosis, 
p . 2 0 4 .1 ).

c. trachomatís c a u se s  a  w id e  r a n g e  o f  d iseases. M a n y  a re  
s e x u a lly  t ra n s m it te d  a n d  t h e  sp e c tru m  is s im ila r  to  th a t  vvith 
Neừserìa gononkoeat (see  G o n o rrh o e a , p . 2 0 6 .2 ); in íe c tio n s  
w ith  t h e  tw o  o rg a n ism s  o f te n  o c c u r to g e th e r . I n  w o m e n  c. 
trachomatis m a y  c a u se  e n d o m e tri t is ,  p e lv ic  in ĩla m m a to ry  
d isease , e a o p ic  p re g n a n c y , a n d  in íe r ti li ty . I n  th e  U SA 1-2 

r o u tín e  s c re e n in g  fo r  c. trachomatis in íe c tio n  is rec o m - 
m e n d e d  in  a ll  s e x u a lly  a c tiv e  w o m e n  a g e d  25  y e a rs  o r  
y o u n g e r, w h e th e r  o r  n o t  t h e y  a re  p re g n a n t,  a n d  in  w o m e n  
ag e d  o v e r  25 y e a rs  iỉ  t h e y  a r e  c o n s id e re d  to  b e  a t  in c re a se d  
risk  o f  in íe c tỉo n .

G u id e lin e s  p ro d u c e d  b y  W H O , 3 b y  e x p e rt  g ro u p s  in  th e  
U K ,°  a n d  b y  th e  CDC in  t h e  USA2 fo r  th e  t r e a t m e n t  oi 
u n c o m p lic a te d  a n o g e n ita l  in fe c tio n  vvith  c. trachomatis a re  
as íollovvs:
•  W H O :

•  oral doxycydine 100 m g  twice daily ÍOT 7 days, OT
• a  single oral dose of a á th ro m y d n  1  g 
a lte m a tiv e s ,  g iv e n  fo r  7  days, a re :
• ocal am oxidllin  500 m g three úm es daily
• oral e ry th rom ydn  500 mg four dm es daily
•  oral oũoxaàn 300 m g tvrìce daily
•  oral tetracydine 500 m g four tìmes daily

• UK:
• first-line therapy is th e  same as WHO 
a lte m a t ìv e s  a re :
•  oral e iy th ro m y d n  500 m g twice dally for 10 to 14 days
• oral oO oxadn 200 m g twice daily or 400 mg once daily for 7 

days
• USA:

• fữst-line therapy is th e  same as WHO 
a lte m a t iv e s ,  g iv e n  f o r  7  days, a re :
• oral erythrom ycin 500 mg íour times daily
• oral e ry throm ydn e thylsucdnate  800 mg lour times daily
•  oral olloxadn 300 mg twice daily
•  oral levoAoxadn 500 m g once daily

Pregnant vvom en  in íe c te đ  w ith  c. trachomatừ m a y  b e  a t  risk  
of p r e m a tu r e  r u p tu r e  o f  m e m b ra n e s  a n d  p re te rm  la b o u r  
(see  P re m a tu re  L a b o u r, p . 2 0 3 .3 ). T h e y  m ay  a ls o in íe c t  th e i r  
o ữ sp r in g  to  c a u se  o p h th a lm ỉa  n e o n a to r u m  (see N e o n a ta l  
C o n ju n c tiv itis , p .  195 .2 ) o r p n e u m o n ia  (p. 2 0 2 .1 ). In ỉe c te d  
p r e g n a n t  w o m e n  s h o u ld  b e  t re a te d  a n d  th e  fo llo w in g  
re g im e n s  h a v e  b e e n  re c o m m e n d e d :
•  W H O : ư e a tm e n t  fo r  7  d a y s  w ith :

•  oral erythrom ycin 500 mg four tim es daily or
•  oral amoxicillln 500 m g  three times daily

• UK:
• as for WHO, or
• oral ery th rom ydn  500 mg twíce daily for 14 days, or• a  single oral dose of a d th ro m y d n  1 g

• USA:
• a single oral dose of a à th ro m y d n  1 g or
• oial am oxidllin  500 m g th ree  times daily for 7 days 
a l te m a t iv e s  a re :
•  e ry th rom ydn-contain ing  regimens

S e x u a l p a rm e rs  o f  th o se  in íe c te d  w ith  c. trachomaús s h o u ld  
b e  te s te d  a n d  t r e a te d .2-4

F o r  í u i t h e r  r e í e r e n c e  t o  s e x u a l ly  t r a n s m i t te d  c. 
ừachữtnatìs in íe c tio n s ,  s e e  u n d e r  E p id id y m itis  (p. 18 3 .2 ), 
P e lv ic  I n ũ a m m a to r y  D ise ase  (p . 198 .3 ), a n d  U re th ritis  
(p. 2 1 4 .3 )

S p e d h c  s e ro ty p e s  o f c. trackomatis a re  re sp o n s ib le  fo r 
a n o th e r  se x u a lly  ư a n s m it te d  d isease , ly m p h o g ra n u lo m a  
v e n e re u m  (p. 2 0 7 .2 ) .

R eac tiv e  a r th r i t is  (se e  B o n e  a n d  J o in t  In íe c tìo n s , 
p. 175.1) m a y  b e  se c o n d a ry  to  c h la m y d ia l  in íe c tio n s .

O th e r  c. trackomatis in íe c tio n s  t h a t  a re  n o t  s e x u a lly  
tra n sm itte d  i n d u d e  t ra c h o m a  a n d  in d u s io n  c o n ju n c tiv itis  
in  a đ u lts  (see  T ra ch o m a , p . 2 1 2 .1 ).
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cholera and other vibrío ìnỉections
See u n d e r  G a s tro -e n te r it is  p .  186 .2 .

Cystic fibrosỉs
Cystíc B brosis is  a  g e n e tíc  d iso rd e r  a s s o d a te d  w i th  th e  
p ro d u c tio n  o f  a b n o rm a lly  v isc o u s  m u c u s . T h e  u n d e rly in g  
de íec t is m u ta t ìo n  in  th e  g e n e  th a t  codes  f o r  cystic  Bbrosis 
tra n s m e m b ra n e  c o n d u c ta n c e  r e g u la to r  (CFTR), a  p ro te in  
th a t  h in c t io n s  a s  a  c h lo r ìd e  c h a n n e l .  M u ta t io n s  r e s u lt  ỉn  
d e tec tìv e  io n  t ra n s p o r t  w l th  re d u c e d  c h lo r id e  io n  se c re tio n  
a n d  a c c e le ra te d  s o d iu m  io n  a b so rp tío n , a n d  te la te d  ch a n g es  
in  th e  c o m p o s itio n  a n d  p ro p e r t ie s  o f  m u d n  se c re te d . N ow  
th a t  p a tie n ts  w i th  c y sá c  h b ro s is  u su a lly  su rv iv e  in to  
a đ u lth o o d , i t  is in c re a s in g ỉy  se e n  to  b e  a  m u ỉtisy s te m  
disease. H o w e v e r, th e  m a in  d in ic a l  m a n iíe s ta tio n s  a re  still 
p u lm o n a ry  d isease , w i th  r e c u r r e n t  b a c te r ia l in ỉe c tio n s  a n d  
th e  p r o d u c tio n  o f  co p io u s  v isc o u s  s p u tu m , a n d  m ala b so ip -  
tio n  d u e  to  p a n c re a tic  in su f f id e n c y . O th e r  c o m p lica tio n s  
i n d u d e  m a le  in íe r ti li ty  a n d  h e p a to b ilia ry  d isease . T h e re  is 
in creased  sa lt lo ss  in  svveat.

P u lm o n a ry  d ise a se  is t h e  m a in  c a u se  o ỉ  m o rta lỉ ty . C ystic  
bb rosis is a n  u n d e r ỉy in g  c a u se  o f b ro n c h ie c ta s is  (c h ro n ic  
d ila ta tio n  o f  th e  b ro n c h l)  a s  a  r e s u ỉ t  o f  e x cess iv e  s e c re tio n  o f 
m u c u s  a n d  r e c u r r e n t  in íe c tio n s .  C o u g h  a n d  excessive  
p ro d u c tio n  o f s p u tu m  a re  c h a ra a e r i s t i c  o f c y stic  h b ro sis  a n d  
th e  lu n g s  a re  g e n e ra lly  c o lo n ise d  w ith  b a c te r ia l  p a th o g e n s , 
e s p e d a l ly  m u c o id  s tr a in s  o f  Pseudomonas aeruginoía. 
P se u d o m o n a l p u lm o n a r y  in íe c tìo n  is th e  m a in  c a u se  of 
m o rb id ity  a n d  m o ita li ty  i n  cystic  h b ro sis . M o n ito r in g  of 
b a a e r i a l  p a th o g e n s  in  t h e  s p u tu m , i n d u d in g  th e i r  
sensitiv ity , is n e c e s sa ry  fo r  ra t io n a l  ơ e a tm e n t  A p a r t  b o m  
Ps. aeruginosa, Staphylacoccus aureus ìs o f te n  p r e s e n t  a n d  m a y  
be th e  m a in  p a th o g e n  in  in ía n ts .  Burkkoỉderia cepaciứ 
co m p lex  (Pseudomonas cepada) h a s  b e e n  rec o g n ise d  as  a  
cause  o f se rio u s  lu n g  in fe c tio n  in  cystic  Đ brosis a n d  is rea d ily  
tra n sm itte d  b y  s o d a l  c o n ta c t . I n  a  p ro p o r t io n  w h o  a c q u ỉre  it, 
B. cepaãa h a s  b e e n  a s s o d a te d  w ith  ra p id  d e te r io ra tio n  a n d  
d e a th . O th e r b a d e r ia  iso la te d  i n đ u d e  Haemopkilus infỉuemae 
a n d  a ty p ic a l Mycobacteria spp .

V ario u s d ia g n o s tic  m e th o d s  a re  a v a ila b le 1' 3 a n d  d in ic a l  
d iagnosis o f  c y stic  h b ro sis  m a y  b e  conũrmed b y  e ỉta b lish in g  
th a t  c h lo rid e  c o n c e n tra t ĩo n s  in  s tv e a t  a re  ra ise d . This m a y  b e  
d o n e  b y  u s in g  th e  p ilo c a rp in e  sw e a t te s t  (see  P ilocarp ine , 
p . 2 0 1 1 .1 ). Id e n t íh c a t io n  o f  g e n e  m u ta t io n  is  p ossib le  a n d  
m ay  b e  u s e d  fo r  í u r th e r  c o n íi rm a t io n  o f th e  d iag n o sis  an d  
identiF ica tìon  o f  c a rr ie r  s ta tu s .  In  so m e  a re a s  n e o n a ta l  
sc re e n in g  p ro g ra m s  to  m e a s u re  im m u n o re a a iv e  try p s in o - 
g en  c o n c e n tra t io n s  (a m a r k e r  a s so d a te d  w ith  panCTeatic 
in ju ry )  h a v e  b e e n  in s t itu te d ,  to  a llo w  fo r  e a rly  in te rv e n -  
t io n .2-3

T h e  re d u c e d  m o rb id ity  a n d  im p ro v e d  su rv iv a l  in  p a tie n ts  
w ith  cystìc h b ro s is  a re  la rg e ly  d u e  to  th e  m a n a g e m e n t  of 
p u lm o n a ry  d ise a se  w ith  a n t ib a a e r ia l s  a n d  p h y s io th e ra p y  
a n d  to  n u tr i t io n a l  m a n a g e m e n t .  S ev e ra l re v ie w s  h a v e  
d iscusseđ  b o th  e s ta b lish e d  a n d  e x p e r im e n ta ỉ  th e r a p y .1-’ 
D esp ite  t h e  su c ce sse s , t h e  e v id e n c e  b a se  ío r  so m e  
p ro ce d u re s  is s c a n ty , 2 a n d  th e r e  m a y  b e  v a ria tio n s  in  
m a n a g e m e n t  b e tw e e n  c e n ư e s .  H o w e v e r, t h e  c o m e rs to n e s  
of c u r r e n t  m a n a g e m e n t  a r e : 1' 3

•  m e c h a n ic a l  airvvay d e a ra n c e ,  w i th  th e  u s e  o f a d ju n c ts  
su c h  as d o m a s e  a lỉa  a n d  h y p e r to n ic  sa lin e

• p r e v e n t io n  o r  e ra d ic a tio n  o f  p u lm o n a ry  in íe c tio n s  in  
e a rly  d isease

•  s u p p re s s io n  oi b a c te r ia l  lo a d  th ro u g h  a n d b a c te ria l  
t r e a tm e n t  o f  c h ro n ic  in íe c tio n  in  m o re  a d v a n c e d  d isease

• u s e  o f ib u p ro íe n  o r  a ã th r o m y d n  to  c o n tro l lu n g  
in fla m m a tio n

•  aggressive  a n t ib a d e r ia l  t r e a tm e n t  o f p u lm o n a ry  e x a ce r-  
b a tio n s

•  n u tr i tio n a l  s u p p o rt  to  e n s u re  a n  a d e q u a te  in ta k e  of
calories a n d  salt, w i th  s u p p le m e n ta t io n  o f  p a n ơ e a t ìc
en zy m es a n d  th e  fa t-so lu b le  v ita m in s  A , D, E , a n d  K

•  m a in ta in ln g  reg u la r  p h y s ic a l ac tiv ity
G u idelines  ío r  th e  m a n a g e m e n t  o f  in ỉa n ts  w i th  cystic 
h b ro sis  h a v e  b e e n  d e v e lo p e d  b y  th e  C ystic  F ibrosis 
F o u n d a tìo n  in  th e  USA .6

A irv v ay  c le a r a n c e  b y  m a n u a ỉ  c h e s t  p e rc u ss io n  a n d  
m ec h a n ica l te c h n iq u e s  in d u d in g  c h e s t-w a ll  o r  a irw a y  
o s d lla tio n  h e lp s  to  lo o se n  se c re tio n s  a n d  a id  t h e ữ  re m o v a l . 7 

D o m a se  alía* is g iv en  b y  a e ro so l in h a la tio n  a n d  red u c e s  th e  
v iscosity  o ỉ  th e  sp u tu m  b y  b r e a k in g  d o w n  th e  la ig e  
q u a n ti t ie s  o f D N A  re le a se d  b y  d e g e n e ra tin g  in O a m m a to ry  
cells. T he u se  o£ d o m a se  a lỉa  h a s  b e e n  a s s o d a te d  w i th  som e 
im p ro v e m e n t in  lu n g  h in c t io n  a n d  ỉ t  m ig h t  b e  a  u se íu l  
a d ju n c t to  b ro n c h ia l  d ra in a g e , a l th o u g h  i t  is  u n d e a r  
tv h e th e r  ỉt p re v e n ts  th e  d c v e lo p m e n t  o f  p r o g re s ã v e  lu n g  
d a m a g e . H o w e v e r, a  ra n d o m ise d , m u lt ic e n tr e ,  p laceb o - 
conư oD ed  s tu d y  in  c h ild re n  shovved th a t  d o m a s e  a lfa  
m a in ta in e d  lu n g  íu n c t io n  a n d  r e d u c e d  t h e '  r is k  o ỉ 
ex a ce rb a tío n s  o v e r  a  9 6 -w e e k  p e r io d . 9 us g u ỉd e lin es  
th e re ío re  also  re c o m m e n d  th e  lo n g - te n n  u se  of d o m a s e  a lía  
to  im p ro v e  lu n g  h in c t ìo n  a n d  r e d u c e  e x a c e rb a tio n s . 10 

N eb u lised  o r  o ra l m u co ly tic s , s u c h  as  acety lcy s te in e , 
c a rb o cy ste in e , a m b r o x o l  g lu ta th io n e , a n d  m e s n a  a re  
g e n e ra lly  n o t  co n s id e red  to  b e  e h e c tiv e  in  c y stic  h b ro sỉs . 11 

In h a la tìo n  o f  h y p e rto n ic  s a lin e  has , hovvever, b e e n  sh o w n  
to  b e  of b e n e h t 12 (see p . 1 7 98 .1 ) a n d  h a s  b e c o m e  p a rt  of 
m a n a g e m e n t i n  m a n y  c e n ơ e s . ' - 3 In h a le d  m a n n i to l  m ay  b e  
a d d e d  to  S tan d ard  th e ra p y  to  im p ro v e  m u c u s  d e a ra n c e . 13 

T h e  tim e  re q u ire d  fo r su  c h  th e ra p ie s  a n d  t h e ữ  a s so d a te d  
m o n ito iin g  m a y  p ro v e  c h a lle n g in g  to  p a tíe n ts  a n d  th e ir  
ỉam ilie s . '

In  y o u n g  p a tie n ts  w i th  e a ily  d ise a se , p r e v e n t i o n  o r  
e r a d i c a t ỉ o n  o f  i n í e c t l o n  fo r  as  lo n g  a s  p o ss ib le  ìs a 
rea so n a b le  a im , in  o rd e r  to  m a in ta in  g o o d  lu n g  h in c t io n .2 

S taphy lococcal in ỉe c tio n s  c o m m o n ly  d e v e lo p  d u r in g  th e  
í irs t d ecad e  o f  life, a n d  w h ile  s o m e  d i n ỉd a n s  s ta r t 
an tis ta p h y lo c o cc a l a n tib a c te r ia ls  o n  d iag n o s is  o f  cystic  
hb rosis, o th e r s  w a it  u n til  t h e  flrst c lin ica ỉ in íe c tio n  occurs. 
O n c e  s ta r te d , an tìs ta p h y lo c o cc a l t h e r a p y  is  c o n tìn u e d  
in d e h n ite ly  in  so m e c e n tre s , w h ile  o th e r s  o n ly  t r e a t  vvhen 
sy m p to m a tic  e x a c e rb a tio n s  o r  p o s it iv e  s p u tu m  c u ltu re s  
o c c u r. S y stem atic  rev ie w s  c o n h rm e d  th a t  a n tis ta p h y lo c o c-  
c a l  t r e a tm e n t  is e h e c t iv e  a n d  a ls o  c o n d u d e d  th a t  
p ro p h y lax is  is likely  to  b e  b e n e Ễ d a l  in  y o u n g  d i i ld re n  
w ith  cystic B brosis . 14-15 I n  th e  UK , A u d o x a ó l l in  o r  co- 
am o x ic lav  a re  c o m m o n ly  g iv e n .2 I t  is  u n d e a r  w h e th e r  
in te rm ỉtte n t  o r  c o n tin u o u s  th e ra p y  p ro d u c e s  t h e  best 
d in ic a l  o u tc o m e . O th e r  p o te n tia l  d isa d v a n ta g e s  to  p ro p h y -  
lax is a re  th e  p ossib le  e a rly  a c q u is i tio n  o f Pỉ. atrugmosa 
in fe c tio n l̂ J t h i s  seem s to  b e  a  risk  m a ln ly  i í  b ro a d  sp e c tru m  
cep h a lo sp o rin s  a re  g iv en ) a n d  a n  in c re a se d  in d d e n c e  of 
d ru g -re s is ta n t s ta p h y lo c o c d  w ith  c o n tin u o u s  th e r a p y . 17 In  
v ie w  of th is  risk  o f e a rl ie r  o r  m o re  í r e q u e n t  Ps. aeruginosa 
in íe c tio n , g u id e lin es  d e v e lo p e d  in  t h e  USA, b y  th e  C ystic  
F ibrosis F o u n d a tio n , d o  n o t  s u p p o rt  t h e  p ro p h y la c tic  u se  of 
o ra l a n tis tap h y lo co cca l a n tib a c te r ia ls . 10

M a n a g e m e n t o í  c h r o n i c  i n í e c t i o n  is  a im e d  a t  c o n ư o l of 
b a a e r ia l  lo ad , 2 (since p e rm a n e n t  e ra d ic a tio n  is im p o ssib le ), 
im p ro v in g  lu n g  íu n c tio n , a n d  r e d u d n g  e x a c e rb a tio n s . 10 

S elec tio n  o f a n  a n tib a c te r ia l m u s t  b e  in d iv id u a lise d , a n d  w lll 
d e p e n d  o n  th e  in ỉe c tỉn g  o rg an ism s , 2 a n d  lo ca l p resc rib in g  
p o l id e s  a n d  a va ilab ility . to n g - t e r m  in te r m i t te n t  t re a tm e n t  
w i th  in h a le d  an tib a c te r ia ls , p a rt ic u la r ly  to b ra m y d n ,  is 
lav o u re d ; 1-3-10 o th e r  n e b u lis e d  a n tib a c te r ía ls  t h a t  m a y  b e  o f 
b e n e íi t  in c lu d e  a z tre o n a m  a n d  c o lis tin .1-1* A  sy s tem atic  
re v ie w  c o n h rm e d  th a t  in h a le d  a n tìp s e u d o m o n a l  an tib a c -  
te r ía ls  im p ro v e d  lu n g  h m c t io n  a n d  re d u c e d  th e  íre q u e n c y  of 
e x a c e rb a tio n s . 19 A lth o u g h  th e r e  is s o m e  e v id e n c e  of a n  
in crease  in  res is ta n c e  vvith su  c h  t r e a tm e n t , 19 i t  is d a im e d  to 
b e  less í r e q u e n t  t h a n  íe a r e d . 1 H o w e v e r, US g u id elin es  
c o n c lu d e d  t h a t  t h e r e  w a s  in s u f f ic ie n t  e v id e n c e  to  
re c o m m e n d  fo r  o r  a g a in s t  t h e  lo n g - te rm  u se  o f  n e b u lis e d  
a n tib a a e r ia ls  o th e r  t h a n  to b ra m y d n ,  i n d u d in g  co listin , 
g e n ta m id n , o r  c e h a ã d im e . 10 O ra l a n tip s e u d o m o n a l  th e ra p y  
h a s  n o t  b e e n  c o n d u s iv e ly  shovvn to  b e  o f  b e n e ỉi t  in  ch ro n ic  
in íe c tio n ,20 a n d  is g e n e ra lly  a v o id e d  b e c a u s e  o f  íea rs  of 
re s is ta n c e . 1

T h e  m a c ro lid e  a z ith ro m y d n  is, h o w e v e r ,  u s e d  o ra lly  in  
c h ro n ic  in íe c tio n , b u t  m a y  b e  a c tin g  a s  a n  ỉm m u n o m o đ u -  
la to r  to  r e d u c e  i n U a m m a t i o n  r a th e r  t h a n  sp e d h c a l ly  as 
a n  a n tib a c te r ia l . 1' 3-10-21 A  sy s te m atic  r e v ie w 22 o n  t h e  u se  of 
m acro lid es  in  cystic  Đ brosis ỉo u n d  e v id e n c e  o f  a  sm all b u t  
s ig n iS can t im p ro v e m e n t  in  re sp ira to ry  h in c t ìo n  a t  6  m o n th s  
vvith a d th r o m y d n  c o m p a re d  w ith  p la c e b o ; th e  ro le  o f o th e r  
m acro lid es  w a s  u n d e a r .  A  sm a ll a n tì - in f la m m a to ry  b e n e h t  
h a s  also b e e n  re p o r te d  b o m  t re a tm e n t  w i th  h ig h -d o se  o ra l 
ib u p ro ỉe n , 23 a n d  th is  is  u s e d  in  so m e  c e n tre s ,  p a rt ic u la r ly  in  
t h e  USA to  s lo w  th e  loss oi lu n g  h m c t io n . 2-10 H o w e v e r, th e re  
a re  som e c o n c e m s  a b o u t  t h e  p o te n t ia l  ío r  a d v e r ỉe  e ííec ts ; it 
h a s  b e e n  r e c o m m e n d e d  th a t  ii u s e d , su c h  th e ra p y  be  
s to p p e d  in  p a tie n ts  w h o  r e q u ire  in tr a v e n o u s  am in o g ly co - 
sides, a n d  s h o u ld  b e  a v o id e d  in  th o se  w i th  g a sư o in te s tin a l  
risk  íac to rs . 23 S y stem atic  revievvs24'25 a n d  th e  us gu id e-

http://www.ahcpr.gov/dinic/uspstf/
http://mrw.cdc.gov/STD/
http://www.sign.ac.uk/pdf/signl09.pdf
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l in e s 10 c o n d u d e d  th e r e  w a s  i n s u f f id e n t  c v id e n c e  to  s u p p o r t  
a  ro le  f o r  e i t h e r  in h a le d  o r  o ra l c o rtìco s te ro id  th e ra p y , 
e x c e p t i n  t h e  m a n a g e m e n t  o ỉ  p a tie n ts  vvho d e v e lo p  a lle rg ic  
b ro n c h o p u lm o n a iy  a sp erg illo s is .2 H o w ev er, a  re tro sp e c tiv e  
a n a ly s is  o f  o b s e rv a tio n a l d a ta  c o l le a e d  ío r  2 9 7 8  c h ild re n , 6  

to  17 y e a rs  o f  a g e , w h o  vvere g iv e n  in h a le d  c o rt ic o s te ro id  
th e r a p y  r e p o r te d  a  s lo w e r  d e d in e  in  lu n g  íu n c t io n  as  
d e tc r m in e d  b y  t h e  FEV

A g g re s s iv e  m a n a g e m e n t  o f  ẹ x a c e r b a t i o n s  vvith 
a p p ro p r ia te  a n tib a c te r ia ls  is c r u d a l . 1'2-27’28 T re a tm e n t  s h o u ld  
b ẽ  b a s e d  o n  r e c e n t  c u ltu r e  re s u lts ,  b u t  th e r e  a p p e a rs  t o  b e  n o  
a d d it io n a l  v a lu e  in  c o m b in a tio n  a n tib a c te r ia l  se n s it iv ity  
te s t in g . 29 I n  p a t ie n ts  w i th  Ps. aeruginosa in íe c tío n  a 
c o m b ín a tio n  o f  in tr a v e n o u s  a n tib a c te r ía ls , ty p ic a lly  a n  
a m in o g ly c o s id e  s u c h  a s  t o b r a m y d n  a n d  a b e ta - la c ta m  w i th  
a n t i p s e u d o m o n a l  a c t i v ỉ t y  s u c h  a s  c e í t a z id im e ,  is  
fa v o u r e đ .3-27-28-3031 O n c e -d a ily  d o s in g  w ith  th e  a m in o g ly co - 
s ide  is  a s  e ữ e c t iv e  as  g iv in g  it in  d iv id e d  doses, a n d  m a y  b e  
a ỉ ỉ o á a t e d  w i th  le ss  n e p h r o to x id ty  in  c h ild re n . 32 H igh  d o ses  
a re  n e c e s s a ry  b e c a u s e  of th e  p o o r  p e n e tta t io n  o f  th e s e  
a n tip s e u d o m o n a l  a n t íb a a e r ia l s  in to  t h e  ã t e  o f  in íe c tio n  a n d  
th e ir  in c re a se d  re n a l  d e a ra n c e  in  p a tie n ts  w i th  cystic  
ũ b ro s is . 33-34 T r e a tm e n t  is g e n e ra lly  g iv en  fo r  2  to  3 vveeks 
a l th o u g h  th e r e  is  n o  g o o d  e v id e n c e  to  s u p p o rt  a  p a r t ic u la r  
le n g th  o f  th e r a p y . 3'-35 I n te n n i t t e n t  e lec tiv e  in ư a v e n o u s  
th e r a p y  h a s  b e c o m e  m o re  p ra c tic a l  w i th  th e  d e v e lo p m e n t o f 
r e g ũ n e n s  th a t  e n a b le  p a tie n ts  to  b e  tre a te d  a t  h o m e . 30’ 34 ƯS 
g u id e l in e s 31 re c o m m e n d  th a t  a ữ w a y  d e a ra n c e  s h o u ld  b e  
in c re a se d  as p a r t  oi th e  ữ e a tm e n t  o f a n  a c u te  e x a c e rb a tio n  
a n d  c h ro n ic  m a in te n a n c e  th e ra p ie s  b e  c o n tin u e d ; th e r e  is 
n o  d e a r  e v id e n c e  fo r  o r  a g a in s t  c o n tin u e d  u se  o f in h a le d  
a n tìb a c te r ia ls  i n  p a tỉe n ts  g iv e n  th e  sa m e  a n tib a c te r ia l  
ìn tr a v e n o u s ly .

I n ỉe c tio n  w i th  B. cepacia c o m p le x  is d iỉS c u lt to  t re a t  
b e c a u se  m o s t  a n tip s e u d o m o n a l  a n tíb a r te r ia ls  a re  in effec - 
tìve . C o - tr im o x a z o le  h a s  b e e n  su g g e ste d 37 a n d  c a n  b e  g iv en  
o ra lly ;2* m e r o p e n e m  a n d  c e ỉ ta d d im e  h a v e  so m e  in-viưo 
ac tiv ity , a n d  t e m o d ỉ l in  h a s  b e e n  t r ie d .2* O th e r  p ro b le m s  
m a y  i n d u d e  m e t id ll in - re s i s ta n t  Staph. aurtus in ỉe c tìo n s ; 
in tr a v e n o u s  te ìc o p la n in  h a s  b e e n  u sed , as h a v e  o ra l  
d o x y c ỵ c lin e  o r  l in e z o lid  w h e r e  se n s itiv ity  p a t te m s  p e rm it .-28 

T h e  p ó ss ib ili ty  o f  íu n g a l  o r  v ira l  in íe c tio n s  sh o u )d  a lso  b e  
c o n s id e re d .2*

N u t r i t l o n a l  m a n a g e m e n t  o f cystic  h b ro sis  sb o u ld  
e n s u ie  a d e q u a te  c a lo r ie  i n ta k e  h o m  a  b a ỉa n c e d  d ie t  in  o rd e r  
to  c o u n te r a c t  m a la b s o rp t io n  d u e  to  p a n c re a tic  in su f f id e n c y  
a n d  th e  in c re a se d  m e ta b o lic  r e q u ữ e m e n t ỉ  o f p a tie n ts  w i th  
cystìc  { ibrosis.3*-3’  S u p p le m e n ts  o{ t h e  fa t-so lu b ỉe  v ita m in s  
A, D , a n d  E, a n d  s o m e tim e s  v i ta m in  K, m a y  b e  n e c essa ry . 
I n v e s t ig a t io n  o f  b o n e  m in e r a l  d e n s ity 40 a n d  d ire c t  
a s s e s s m e n t  o f  v i ta m in  s ta tu s 41 su g g e s t  t h a t  c u r r e n t  
s u p p le m e n ts  m a y  b e  in a d e q u a te .  P a n c re a tic  e n z y m e s , as 
p a n c re a tin  o r  p a n c re lip a s e ,  a re  t a k e n  b e ío re  o r  w i th  e a c h  
m e a l o r  sn a ck .

M a n y  o t h e r  i n t e r v e n t i o n s  h a v e  b e e n  tr ie d .43-44

B r o n c h o d ila to r s  i n d u d in g  b o th  b e ta  a g o n is ts  a n d  
a n tim u sc a r in ic s  m a y  b e  u s e íu l  in  s e le c te d  p a tie n ts  a l th o u g h  
th e re  a re  fe w  m e a n in g h il  r e s u l ts  ừ o m  d in ic a l  s tu d ie s .45 A  
th e r a p e u tic  t r ia l  ỉs  o f te n  ju s tif ie d  in  in d iv id u a l p a ú e n ts  s in ce  
it  is d i ỉh c u ỉ t  to  p re d ic t  w h ic h  p a tie n ts  w ill re s p o n d .43 W h ile  
u se  b y  n e b u li s e r  is  r e g a rd e d  as  m o s t  e ữ e c tiv e , in h a le rs  m a y  
b e  m o re  p ra c tic a l  vvhere  c o m p a tib ility  w ith  o th e r  n e b u lú e d  
d ru g s c o u ld  b e  a  p r o b le m .44 A lp h a  r p r o te in a s e  in h ib ito r , th e  
m a in  in h ib i to r  o f  n e u tr o p h i l  e la s tase  in  t h e  lu n g  h a s  a lso  
b e e n  in v e s t ig a te d 46 a s  h a s  p e n to x iíy ll in e , 47 a  d ru g  w dth 
a n tíc y to k ỉn e  a c tiv ity . A l th o u g h  c y s te in y l le u k o tr íe n e s  h a v e  
b e e n  l o u n d  in  in c re a se d  c o n c e n tra t io n s  in  a ir tv ay  se c re tio n s  
oí p a tie n ts  vvith  c y stic  B brosis a n d  th o u g h t  to  c o n ti ỉb u te  to  
lu n g  d ise a se , t h e r e  is  in s u £ f id e n t e v id e n c e  to  r e c o m m e n d  
th e  r o u t in e  u s e  o f  l e u k o t r ie n e  in h ib ito r s  a n d  a n ta g o n is ts  
(su c h  a s  m o n te lu k a s t)  to  ỉm p ro v e  lu n g  ỉu n c t io n  a n d  re d u c e  
e x a c e ib a tio n s . 10

T r e a tm e n t  a ứ n e d  a t  m o d iíy in g  t h e  p u lm o n a ry  d isease  
p ro ce ss  r a t h e r  t h a n  ơ e a t ìn g  th e  d ũ e a s e  sy m p to m s h a s  a lso  
i n d u d e d  io n  t r a n s p o r t  th e ra p y . T h is  in v o lv e s  t h e  u s e  of 
d ru g s  t h ạ t  e i t h e r  in h ib i t  s o d iu m  io n  a b so rp tio n  ac ro ss  
a irw a y  e p ith e lia  (fo r  e x a m p le  t h e  s o d ỉu m  c h a n n e l  b lo c k e r  
a m ỉlo rid e )  o r  in d u c e  c h lo r id e  io n  se c re tio n . H o tv e v e r, 
n e b u lis e d  a m ilo rid e  w a s  n o t  fo u n d  to  b e  a  u s e ỉu l  a d ju n c t  i n  
p a tie n ts  o n  o p t im a l  t r e a tm e n t . 44 T h e  u s e  o f  o ra l  iv ac a íto r , a  
CFTR p o te n t i a to r  t h a t  in c re a se s  c h lo r íd e  io n  t ta n s p o r t ,  h a s  
b e  e n  s h o w n  to  ứ n p ro v e  lu n g  ỉu n c t io n  in  p a tíe n ts  w i th  a  
G 551D  m u ta t io n  in  t h e  CFTR g e n e .4’

In  p a t íe n ts  w i th  s c v e re  lu n g  d isease , o x y g e n  th e r a p y  m a y  
g ive  s o m e  re l ie í  o f  sy m p to m s  b u t  i ts  e tíe c t  o n  m o r ta li ty  a n d  
m o rb id ity  is  u n c e r t a in .50 A t p r e s e n t  th e  o n ly  av a ỉla b le  
t r e a tm e n t  fo r  p a t ie n ts  w i th  e n d  s tag e  p u lm o n a r y  d ise a se  is 
lu n g  t r a n s p la n ta tio n .  A l th o u g h  in d lv id u a ls  w i th  cystic  
S brosis  d o  as  w e ll  a s  th o se  re íe r re d  fo r  tra n s p la n ta tio n  w ith  
o th e r  lu n g  đ ise a se s , th e  5 - y e a r  su rv iv a l r a te  a f te r  th e  
p ro c e d u re  is r e p o r te d  to  b e  o n ly  5 0 % .’

S o m a tic  g e n e  t h e r a p y  re p re s e n ts  th e  n e a re s t  a p p ro a c h  
to  a  c u re  í o r  cy s tic  S b ro s is . 51 I t  a im s  to  in tro d u c e  th e  n o rm a l  
CFTR g e n e  s e q u e n c e  in to  ce lls  o f  a tte c te d  t issu e . M o s t e íío r t  
h a s  b e e n  d ire c te d  a t  g e n e  d e liv e ty  to  th e  lu n g s  u s in g

a d e n o v iru s  v e c to rs  o r  llp o so m e s , b u t  re su lts  h a v e  b e e n  
v a ria b le . 52' 55 D iíB cu ltie s  e n c o u n te r e d  in d u d e  in e f f id e n t  
g e n e  t ra n s íe r ,  im m u n ity  to  v ira l vec to rs , a n d  a  sy s te m ic  
in ũ a m m a to r y  r e a c t io n  p ro v o k e d  b y  p lasm id  D N A . F o r  a  
d isc u ss io n  o f  t h e  g e n e ra l  p r in d p le s  ot g e n e  th e ra p y , see  
p . 2 5 1 1 .2 .
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Diarrhoea, inỉective
See G a s tro -e n te r it is , p . 184 .2 .

Diphỉhería
D ip h th e r ia  is a n  a c u te  in íe c tio n  w ith  t h e  G ra m -p o s itiv e  
a e ro b e  CoryntbacUrium diphtheriat, so m e  s ơ a in s  o{ w h íc h  
p ro d u c e  a n  e x o to x in .  I t  o c c u rs  w o r ld w id e  a n d  is e n d e m ic  to  
m a n y  c o u n tr ie s .  T h e  e ít ìc a c y  o í  im m u n is a t ỉo n  (see 
D ip h th e r ia  V a c ó n e s ,  p . 2 3 8 2 .3 )  h a s  r e n d e r e d  th e  d isease  
r a re  i n  m o s t d e v e lo p e d  c o u n tr ie s ,  b u t  in íe c tio n  is still 
c o m m o n  in  p a r t s  o f  t h e  w o r ld  w i th  lo w  r a te s  of 
im m u n is a tio n . A l th o u g h  th e  r isk  to  ư a v e lle r s  is  s a id  to  be 
lo w , d ip h th e r ia  s h o u ld  b e  c o n s id e re d  in  p a tie n ts  r e tu m in g  
f ro m  e n d e m ic  a re a s  w i th  a  so re  th ro a t ;  m o s t cases o c c u r  in  
th o se  w h o  a re  u n v a c d n a te d  o r  in a d e q u a te ly  im m u n is e d .

D ip h th e r ia  h a s  a n  in c u b a t io n  p e rio d  o ỉ  a b o u t  1 to  Ị  
d a y s ; 1' 3 o n s e t  o f  s y m p to m s  is g rad u a l. T h ese  ra n g e  f ro m  a 
m õ d e ra te ly  so re  th ro a t ,  lo w -g ra d e  lev e r , a n d  sw o lle n  
g lan d s , to  m o re  se rio u s  m an U e s ta tio n s  c a u se d  b y  th e  
e x o to x in  t o m  to x ig e n ic  s ư a in s .  T h e  e x o to x ỉn  c a u se s  locaỉ 
d e s tru c tio n  o f m u c o u s  m e m b ra n e s  a n d  e p ith e liu m , lea d in g  
to  t h e  ío rm a tio n  o f  a  c h a ra c te r is t ic  a d h e re n t  p se u d o m e m - 
b r a n e  th a t  c o a ts  th e  to n s illo p h a ry n g e a l re g io n  a n d  m a y  
o b s tru c t  th e  u p p e r  airvvays. S w ellin g  o f  t h e  n e c k  o c c u rs  in  
s e v e re  cases. T o x in  c a n  b e  a b so rb e d  sy stem ica lly , re su ltin g  
in  d a m a g e  to  ca rd ia c , re n a l ,  h e p a tic , a n d  n e u ra l  t is s u e .13  

R e s p ữ a to ry  d ip h th e r ia  h a s  a  m o r ta li ty  r a te  o f  5 to  10 %  e v e n  
w h e n  ơ e a te d .  C u ta n e o u s  d ip h th e r ia ,  c h a ra a e r i s e d  by  
c h ro n ic a lly  in íe c te d  sk in  le s io n s , is u s u a lly  c a u se d  by  
n o n - to x ig e n ic  s ơ a in s  a n d  b a s  íevver c o m p lica ú o n s .

D ip h th e r ia  is h ig h ly  c o n ta g io u s  a n d  p a tie n ts  s h o u ld  be 
íso la te d . 1 T re a tm e n t  o f re sp ira to ry  in íe c tio n  is m a in ly  w ith  
a n ti to x in  (see  p .  2 3 8 2 .2 ) .14 P a re n te ra l  b e n z y lp e n id llm  o r 
e r y th r o m y d n  a re  a lso  g iv e n  to  e l im in a te  c. diphtheùae, 
th e r e b y  te rm in a t in g  to x in  p r o d u a i o n  a n d  p r e v e n t in g  th e  
ỉp re a d  o f  in íe c tio n  to  c o n ta c ts . 1-4 P e n id ll in  o r  e ry th r o m y d n  
m a y  b e  g iv e n  o ra lly  o n c e  t h e  p a t ie n t  is a b le  to  sw a llo w  
c o m ío r ta b ly . A n t ib a a e r ia l s  s h o u ld  b e  g iv e n  ío r  a  to ta l  o f 14 
days; th o s e  w h o  c o n tin u e  to  h a r b o u r  t h e  b a c te r ía  s h o u ld  be 
ư e a t e d  ÍOĨ a  f u r th e r  1 0  d ay s . I n íe c tio n  w i th  d ip h th e r ia  does 
n o t  a lw a y s  c o n íe r  ũ n m u n ity ,  th e r e ío r e  th o se  rec o v e r in g  
t o m  th e  d ise a se  s h o u ld  a lso  re c e iv e  a c tiv e  ú n m u n is a tio n .3 

C u ta n e o u s  i n ỉe c tio n  is  t te a te d  s tm ila r ly , a l th o u g h  a n ti to x in  
is o f  b e n e f i t  o n ly  if v e ry  la rg e  u lc e rs  a re  p re s e n t .  C lose 
c o n ta c ts  o f p r im a ry  cases o f  d ip b th e r ia ,  a n d  th o se  in  th e  
c o m m u n ity  id e n t ih e d  as  a sy m p to m a tic  ca rr ie rs , m a y  b e  
gi v e n  a  7 -d ay  p ro p h y la c tic  c o u rse  o f  e ry th r o m y ó h  o ra lly  o r  
a  s in g le  in tr a m u s c u la r  d o se  o f  b e n z y lp e n id ll in , 1 in  a d d iũ o n  
to  b o o s te rs  o r  p r im a ry  im m u n is a tio n  w ith  d ip h th e r ia  
v a c d n e .  C u ltu re s  s h o u ld  b e  ta k e n  2 4  a n d  4 8  h o u r s  a íte r  
s to p p in g  th e r a p y  to  c o n iirm  e ra d ic a t io n . 1 E p id e m ic s  a re  
m o s t  e ííe c tiv e ly  c o n tro l le d  b y  m a ss  ữ n m u n is a t io n  o f  th e  
e n tữ e  p o p u la t io n .2-3
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Ear iníections
sẽe Otitis Extema, p. 197.1, and Oótis Media, p. 197.2. 

EhHichịosịs
Ehriichioses are a group of diseases produced by iníectíon 
widi rickettsia-like bacteria of the íamily Anaplasmataceae. 
a íamily tha t contains the genera Anaplasma, Ekrlichia, 
Neorickettsia, and Yỉolbadiia. At one time such organisms 
vvere considered to be only anỉmal pathogens but it is novv 
recognised tha t humans may also become iníected.1'* One 
oí the earliest hum an forms of ehrlichiosis identihed was 
Sennetsu íever, a disease íound ìn Japan and Malaysia, and 
which is caused by N. sennetsu (E. sermetsu). Subsẽquently 
Anaplasma phagocytophữum (E. phagocytophila), E. chaffeensh, 
E. ewingii, and possibly E. canh have emerged as tick-bome 
human pathogens.

E. chajfeensh mainly inlects m ononudear cells and in 
hvimans the resulting disease is conunonly called human 
monocytic (ormonocytoưopic) ehriichiosis (HME) whereas 
A. phagocytophiỉum mainly inỉects granulocytes and in 
humans produces human granulocytic (or granulocyto- 
tropic) ehrlichiosis (HGE), novy also known as hum an 
granulocytic anaplasmosis (HGA). E. cwingii and E. canh 
m ainly in íect granulocytes and m ononudear cells 
respectively.

Some patients with HGA may also be co-infected with 
Borrelia burgdoTferi, the causè oỉ Lyme disease, and/or 
Babesũt microti, the cause of babesiosis, as they are all 
transmitted by tick bites hom the same Ixodcs spp. For details 
on the tteatm ent of patients with HGA co-infected vvith 
Lyme đỉsease, see p. 192.1.

Human ehrlichiosis is characterised by íever, headache, 
myalgia, and malaise. Laboratory ỉindings indude leuco- 
penia, thrombocytopenia, and elevated liver enzymes.u  
Symptoms more commonly seen in patíents vvith HME are 
gãstrointestinal disturbances, cough, coníusion, and skin 
rash. HME is a relatively severe Iníection and patients may 
require hospitalisation for complications such as acute 
respiratory distress, coagulopathy, hepatitis, hepatíc failure, 
meningoencephalitis, acute renal íailure, and shock. 
Fulmỉnant iníections may give xise to other opportunistic 
iníections, particularly in immunocompromised patients. 
Fatalities have been reported in 2 to 3% of patìénts with 
HME. Clinicaỉ symptoms of iníections with E. ewingii or A. 
phagocytophilum are generally similar to those of E. 
chafftenshÌA although usually less severe. Cough, conỉusion, 
and skin rash have not been seen with iníections caused by 
E. ewingii and most cases have been diagnosed in 
immunocompromised patients; no deaths have been 
reported. HGA is generally a mild, selí-limiting disease, 
but may be severe in about 5 to 7% of patients and reported 
íatalities are less than 1%. Most severe cases ha ve been 
diagnosed in  immunocompromised patients. skin rash, 
gastrointestinal and respứatory disturbances, and CNS 
involvement are less írequent with HGA.1

Prompt t r e a tm e n t  is recommended9 due to the 
potential for serious complications. Treatment for all 
inlections is w ith a tetracydine, preíerably đoxycydine, 
given íor 7 to 10 days or for at least 3 days atter the patient 
has become aíebrile. Chloramphenicol has been used as an 
altemative for HME, although its eíũcacy is conưoversial 
and it shouỉd not be considered as a hrst-iine tteatment.*-5 It 
is also not ehective against A. phagocytophilum in vitrơ. 
Despite the known adverse eííects of doxycydine in 
children, the American Academy of Pediatrics10 and the 
Iníectious Diseases Sodety of America (IDSA)" State that a 
shortened course may be given to those who are less than 8 
years of age vvho are severely ill and not co-infected with 
Lyme disease; the dose is 4mg/kg daily in two divided doses 
(to a m aximum of 100 mg/dose) and should be given for at 
least 3 days aher the patient has become atebrile. Successful 
treatm ent of HGA vvith rifampicin has. been reported in 
pregnancy (gestational age of 10 to 36 vveeks)12 and in 2 
children w ith non-Ufe-threatening iníecdon.13 The IDSA11 
recommends that patients with mild disease who cannot be 
glven a tetracycline may be given ríỉampidn 300 mg tvvice 
daily for 7 to 10 days; children may be given 10 mg/kg twlce 
daily. Antibacterial susceptibility testing has suggested that 
riíamycins and ũuoroquinolones are promising altematives 
in the treatm ent of HGA.M
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Endocarditìs
Iníectìve endocarditis1'5 is an iníection of the endocardium 
aỉter invasion of the bloodstream by bacteria or íungi, and 
particularly aííects th e  heart valves. Iníection has 
traditionally been dassiEed as acute or subacute; hovvever, 
changes in the dinical spectrum of iníection have meant 
that some now preíer to  dassiỉy it into the categories:1-4
• native-valve endocardltis (ohen assodated w ith con- 

genital or chronic rheumatic heart disease, and dassically 
due to streptococd although cases due to staphylococcal 
inỉection are increasingly hequent)

• prosthetic valve endocarditis (which may occur early, 
within 60 days of surgery, which is ohen due to 
staphylococd, or late, in which case it is ohen due to 
streptococd or more exotic organisms such as the 
HACEK group)

• endocarđitis in  inưavenòus drug users (usually 
assodated w ỉth inỉection by skin pathogens, espedạlly 
Staphyỉococcus aureus)

• nosocomiaỉ endocarditìs (related to catheter ứnplanta- 
tion or other invaãve medical or surgical procedures; it is 
usually due to  staphylococd or enterococd and has a 
high mortality rate). An increasing inddence is aỉso seen 
in patients undergoing haemodialysis

Treatment oi iníective endocarditís is essenóaL as ìnlectìon 
can result in heart ỉailure, embolisatìon and iniarction of 
major organs, and  death. Diagnosis is oỉten diỉhcult as many 
of the symptoms (vvhich indude íever, malaise, headache, 
petechiae, and spỉỉnter haemorrhages under the nails) are 
non-spediic. A set of diagnostic criteria knovvn as the Duke 
crìteria have been developed, and some modỉâcations 
subsequentỉy proposed.4-5 The Duke criteria identìfy 
endocarditis maỉnly on the basis of microbiological data 
(blood culture of the inỉecting organism) and anatomical 
lesions of the valves (identìfied by echocardiography or the 
development of new valvular regurgitation); minor crìteria 
such as development of íever, or presence of predisposlng 
conditions such as heart deíects or inữavenous drug use, are 
also considered.4-5

Virtually any organism can cause endocarditís but 
streptococd, enterococd, and staphylococđ continue to be 
major culprits.
• Among the commonest causes are the aỉpha-haemolytic 

streptococci originating mainly from the mouth and throat; 
they have been called viridans sơeptococd or even 
‘Streptococcus virìdans' (although this is not a true spedes) 
and indude str. mith, Sơ. mutans, Sơ. oralh, Sơ. saỉivaríus, 
and Sơ. sanguh. Other streptococd originate in the gut 
and include Sơ. bovh.

• Also increasingly common is endocarditis due to 
stapbylococá such as Staphylococcus aureus, a common 
cause in inơavenous drug abusers, but endocarditis may 
also be caused by coagulase-negative staphylococrí, 
particularly Staph. lugdunensh. Prosthetic valve infection 
is oíten caused by Staph. epidcrmidis o r o ther 
staphylococd.

• Enterococei (íaecal streptococd) originate in the gut and 
indude Enterococcus faecalh and, to a lesser extern, E. 
Ịaecium. Endocardids due to any oi these bacteria is 
commoniy subacute O I insidious.

Less common causes of endocarditis indude:3-4-4
• Gram-negatíve bacteria such as the Enterobacteriaceae 

and
• Pseudomonas spp.
• the HACEK group ol slovv-grovỵing organlsms (Haemo- 

philus, Actìnobacilĩus, Cardùbacterium, Eikeneỉla, Kingcìla)
• the rickettsia Coxừlỉa bunưtìi (the cause of Q fever, 

p. 204.1)
• Bartoneỉla spp. (also íormerly dassihed as rickettsia)
• fungi su ch as Candida and Aspergìlìus (see p. 565.3). 
Guidelines ỉor the treatment and prophylaxis oỉ endocard- 
itis have been issued by bođies in many countries. Although 
some common prindples can be identihed, recommenda- 
tions must be localised because of diHerences in pattém s of 
iníection and drug resistance, variations in the availability

of antibacteriaỉs and local polides ỉor their use, and 
diữerences in medical practlce. Countries also vary in the 
degree to vvhich such guidelines are accepted in practice. 

Endocarditis tre a tm en t.
Treatment of endocarditis relies on prompt identiScation 

of the inỉecting organisms and their sensitivity to 
antibacterials. Three sets oỉ blood cultures, each bom  a 
separate venepuncture, should be taken beíore antim iao- 
bial ưeatment is started; MICs for the causative organism 
should be measured. Aỉ already mentioned, guidelines 
vary,7'10 but in general:
•. a microbiddal antibacteriaỉ, or combination of anúbac- 

terials, should be used ỉor ơeatm ent; many regimens are 
based on a beta-lactam or glycopeptide plus an 
aminoglycoside

• treatment should be given at high doses, and by the 
ìntravenous route

• except in the most sensitìve iníections, treatment should 
be given for at least 4 weeks (or at least 6 weeks ư the 
patient has prosthetic valves or other prosthetìc material 
implanted in  the heatt)

• ideally, Ít is preíerable to wait for the resuỉts of blood 
culture beíore starting therapy; however, empirical 
treatment is given to patients presenting vvith acute or 
severe disease

• assodated compiications such as heart lailure should be 
tnanaged appropriately; management may indude 
reíerral for early surgical intervention

ư  empirical ơcatment is to be given until the laboratory results 
are knovvn, then it is most likely to be with gentamidn plus 
benzylpenidllin, ampidlUn, or amoxidllm.* An isoxazolyl 
penidllin (doxadllin, d idoxadllin , ũudoxadllin , OT 
oxadllin) may be added,7 or used instead in more severe 
or acute presentations;* ampidllin with sulbaaam  or 
amoxidllin with davulanic add  have also been recom- 
mended.9 Vancomydn with9 or w ỉthout dproũoxadn7-3 is 
likdy to be the antibacteiiaỉ of choice in pẽnidUin-allergic 
patients requiring empirical tteatment. Vancomydn may be 
used empirỉcally with an aminoglycoside and riỉampidn in 
patients with prosthetic valves*-9 or where penidllin 
resistance is suspected.*

Once the causative organism and its antibaaeriaỉ 
susceptibility have been idendSed, approprỉate pathogen- 
dỡected therapy may be begun.
• Streptococcal endocaid itis . Sữeptococá vary in their 

susceptíbillty to penidllin, and gtiidelines generally 
divide regimens according to whether the organism is oí 
low, intermediate, or high penidllin resistance, although 
at what MIC these categodes are deũned varies betvveen 
guidelines.
For uncomplicáted cases oỉ inỉection with the most 
peniẩllin, scnsitive ỉơtptococà, benzylpenidllin may be 
used,-with or vvdthout gentamidn7’10 or netìlm idn.9 
Typically, used alone in native-valve iníection it vvould 
be given íor 4  weeks, whereas the combination regimen 
is given only for 2 vveeks.7'10 Indicatíve doses would be 
12 to 2.4 g of benzylpenidllin every 4 or 6 hours, and 
gentamidn 1 mg/kg every 8 hours or as a single daily 
dose of 3 mg/kg. Ceftriaxone*‘10 or vancomydn7"10 may 
be considered as an altemative, although these are more 
often given to treat less sensitive strains, or in patients 
unable to tolerate penidllin.
For sơcptococà tess sensitive to peniàỉlin benzylpenidllin 
may be given as above but for 4 to 6 weeks,7'9 usually 
with gentam idn for at least the íirst 2 weeks. 
Altematively, 4 weeks of treatm ent with ceítriaxone or 
vancomydn may be considered.*"10 Typical doses are 2g 
daily of ceítriaxone as a single injection, or 30 mg/kg of 
vancomycin daily (up to a usual maximum oỉ 2 g daily), 
in 2 divided doses.
For peniállin reshtant sơeptococci ơeatm ent is similar to 
that for enterococcal endocarditis.7'9 A combination of 
vancomycin and gentamidn may be given for 4 to 6 
weeks. Streptomydn is a possible alternative to 
gentamidn for gentamicin resừtant isolates.8 
For sơeptococã in peniciỉlin-allergicpatứnts, vancomydn for 
4 to 6 weeks may be given;9-10 UK guidelines advlse 4 
vveeks of treatment combined vvith gentamidn for the 
flrst 2 weeks.s Teicoplanin, typically in doses of 6 to 
lOmg/kg daỉly (higher loading doses should be given 
initially to establish a suitable trough concentration) is a 
possible altemative to vancomydn.*
For patients with prosthetíc valve endocarditừ, a regimen 
similar to that lor less sensitive streptococd (above) has 
been suggested, given for at least 6 weeks.*'l°

• S taphyĩõcoccal en d o c a rd ltis . The treatm ent of 
staphylococcal endocarditis is based on the use of an 
isoxazoIyl penỉdỉlin or a glycopeptíde. ỉn  contrast to 
sưeptococcal or enterococcal endocarditis, the bene.Sts of 
adding an aminoglycoside are uncertain, and guidelines 
differ in vvhether they recommend this. Combinatìon 
therapy is recommended where prosthetíc valves or 
other intracardiac prostheses are present.
For metiãUin sensitivc staphylococd, typically an isoxazolyl 
penidllin (such as ũudoxadllin) is given ỉn a dose oỉ
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2g  every 4 to 6 hours for at Ieast 4 vveeks.7' 10 Some 
guidelines contínue to recommend addition of genta- 
m lõn for the fiist 3 to 5 days of therapy.9-10 Patíents with 
right-sided endocarđỉtis due to intravenous drug abuse 
may respond to shorter courses of 2 weeks of 
combinatìon therapy vvith an isoxazo!yl penidllin plus 
gentamidn.*’10
For staphylococd rcsừtant to metiàllin/oxaállin, vancomycin 
may be given alone for 6 vveeks,7,10 or w ith ritampidn or 
perhaps gentamidn or sodium hisidate (depending on 
sensitivity) for at least 4 vveeks.*-9 Such combinations 
may also be approptiate in  patients with peniàllin allergy. 
Teicoplanin should not be used as the reported inddence 
of treatment íailure is unacceptably high.*
For staphylocoaal endocarditis in the presence o f inữacardiac 
prostheses either an isoxazolyl penidlỉin or vancomydn 
may be used with rìỉampidn or gentam idn or both; an 
indicative regimen m ight be imravenous doses of 2 g of 
the penidllin every 4 to 6 hours, or 1 g of vancomycin 
every 12 hours, plus riíampidn 300 mg orally every 8 
hours, both given for at least 6 weeks, plus gentamidn 
1 mg/kg inưavenously every 8 hours (or as a single daily 
dose o ĩ 3mg/kg) for the first 2 vveeks.*'10 Gentamidn 
may be given for the entire period o{ treatm ent ií the 
iníection is due to more recaldtrant strains of metidllin- 
resistant Staph. aureus or coagulase-negatỉve staphylo- 
cocri.*

• Enterococcal endocard itis . Treatment of enterococcal 
endocarditis is based on combinations of an aminoglyco- 
slde w ith another antibacterial, usually a beta ỉactam or a 
glycopeptide, depcnding on the sensitivity of the isolated 
organism.
For ỊỊentamiđn sensitive, peniállin sensitive enterococá: 
intravenous bolus ứýections of ampidllin or amoxidllin 
2g (or benzylpenidllin 2.4 g) every 4 hours and 
gentamidn 1 mg/kg every 8 or 12 hours (or as a single 
dally dose of 3mg/kg), both given for at least 4 
weeks.7A1°
Ií the patient is allcrgic to penidllin, or the isoỉate is 
peniàllin resừtant but gentamicin senỉitive, then a 
combination of vancomycin or teicoplanin with genta- 
m idn may be given for at least 4 vveeks.7'10 ^
For enterococã with high level gentamidn Tisừtance, a 
penidllin as above may be used with streptomydn 
7.5 mg/kg twice daily (imramuscularly or intravenously) 
for at least 4 vveeks.*-10 If there is also peniàllin rcsừtance, 
or the patient ũ  peniãllin allergic, streptomydn as above 
may be given w ith vancom ydn or teicoplanin.* If 
sơeptomydn cannot be used then more prolonged 
treatment courses should be given for at least 8 vveeks.8-9 
Endocarditis due to  multiply resừtant enterococá not 
susceptible to penidllin, gentamidn, or vancomydn, is 
still inừequent and there seem to be no establỉshed 
regimens; optìons may indude the use oí linezoỉid. 
daptomydn, tigecydine, or quinupristin/dalĩoprístin 
where available.7"10 A combLnation of ampidllin vvith 
ceítriaxone9-10 or imipenem,10 given for at least 8 weeks, 
has been suggested for multiply resistant E. ỉaecalừ 
iníection.

• HACEK endocard itis . The HACEK organisms are slow 
and diỉhcult to cui tu re and ưeatm ent must often, 
thereíore, be empirical. Traditionally, treatm ent for this 
group of organisms was based on ampidUin and 
gentamỉdn. Hovvever, because o! the emergence of 
beta-lactamase produdng sưains, empirical neatm ent is 
now based on beta-lactamase-stable cephalosporins. 
Preíerred ơeatm ent for native-valve endocarditis due to 
HACEK organisms is thereíore vvith inưamuscular or 
intravenous ceítriaxone (usually in  a dose of 2g once 
daily) for 4 weeks,7'10 although ceíotaxime7 or other 
third-generation cephalosporin9-10 may be used instead. 
UK guidelines recommend addition oí gentam idn for the 
flrst 2 weeks of therapy.* Altematively, if the isolate is 
penidllin sensitive, ampidllỉn plus 2 to 4  wẹeks oí 
gentamidn,*-9 or am pidllin-sulbactam10 have been 
suggested. Some guidelines consider that a ũuoroquino- 
lone su ch as dproĐoxadn for 4 weeks, oraUy or 
intravenously, may also be eữective.9’10

• E ndocard itis  d u e  to  o th e r  organism s. Treatment oỉ 
endocarditis due to other oiganisms depends greatly on 
the organism and its susceptibility; early surgery is oíten 
required. For endocarditis due to  Pseudomonas spp. a 
combination of an  antípseudomonal beta lactam vvith 
tobram ydn has been suggesteđ.9 Endocarditis assodated 
with the intracellular pathogen Coxielỉa bumetii requires 
very prolonged oral therapy (see Q-fever, p. 204.1) vvith 
doxycydtne,*-9 in  combination -vvith hydroxychloro- 
quine9 or a Auoroquinolone (such as dproQoxadn or 
oĐoxađn).*-9 Regimens suggested for Bartonella endo- 
carditis have induded a penidllin (or ampiciỉỉin with 
sulbactam) or ceítriaxone in combination with genta- 
m idn or netilm idn, or doxycydine plus gentamidn.*-10 
For other potentiaỉ causes of culture-negative endocard- 
itis, empirical treatm ent with a penidllin or vancomydn 
plus gentamidn, sometimes in combination with a third

antibacterial such as riíampidn or dproíloxadn, has 
been suggested.10 .

E ndocard ld s  prophy lax ls.
Because of the potentially severe consequences of 

endocarditis, antỉbacteríal prophylaxis was vvidely practised 
in  patients consỉdered to be a t increased risk w hen they 
were exposed to procedures likely to produce baaeraem ia. 
Much of the evidence to  support the practice was 
drcum standal and the bẹnehts and risks were thereíore 
hard to calculate. Revision of this practice in recent years 
has resulted in a major shiít oỉ emphasis avvay from giving 
antibacteríal prophylaxis to all at-risk patients, to 
recommending prophylaxis for high-risk patients only. 
Guiđelines9'11'15 have been peiiodically issued to guide the 
selection of patients considered to be at high risk for 
endocarditis, the high-risk procedures requiring prophy- 
Iaxis, and the antibadetỉal to be used; recommendations 
may vary considerably between countries.

Patients generally considered to be at risk of developing 
endocarditis indude those wỉth:
• acquired valvular heatt disease, induding valve disease 

in patients who have received a cardiac ưansplant
• some types of congenital heart disease
• hypertrophic cardiomyopathy
• prosthetic valves or pulmonary shunts
• a history of endocardins
Procedures tha t were thought likely to produce baaeraem ia 
and thereíore to require prophylactic treatment induded 
any dental intervention Iikely to cause bleeding, other oral 
or upper-respiratory ơact operations such as tonsillectomy, 
certain gastrointestinal procedures such as sclerotherapy for 
oesophageal varices or biliary-tract surgery, and some 
urinary-ưact surgery. W hether piophylaxis is truly needed 
beíore dental procedures ís a subject oí controversy. A 
systematic revievv14 conduded there was no evidence that 
antíbacterial prophylaxis was eííective or ineffective against 
bacterial endocarditis in people at risk undergoing an 
invasive dental procedure. us guidelines12-14 recommend 
antibaaerial prophylaxis only (oi dental procedures that 
involve manipulation oỉ gứigival tissues or periapical region 
of teeth, orperíoration of oral mucosa in patients considered 
to be at the highest risk of developing adverse outcomes 
ừom endocarditis (such as those with a history of infective 
endocarditỉs, cardiac valve replacement surgery, or some 
patients with congenital heart disease). us guidelines also 
recommend antibacterial prophylaxis for high-risk patients 
for procedures on iníected skin, skin structures, or 
musculoskeletal tissue, but do not recommend Standard 
prophylaxis for respứatory, genito-urinary or gastrointest- 
inal ưact procedures.14 Similar recommendations were 
made in  the UK by the British Sodety íor Antimicrobial 
Chemotherapy (BSAC) in 200611 for high-risk patients 
undergoing invasive dental procedures, but the BSAC was 
moie cautious in  modUying the guidance for respiratory, 
gastrointestinal, and genito-urìnary procedures. Subse- 
quent guidelines issued by N1CEU and adopted by the BNF 
essentially abolished the requirement íor Standard antibac- 
terial prophylaxis in any procedure. In 2009 the Task Force 
on Iníective Endocarditis of the European Sodety of 
Cardiology9 also reduced the number oí indications ỉor 
prophylaxis. Theừ guideline for antibacterial prophylaxis 
beíore dental procedures is similar to that for the us and UK 
(BSAC) and Standard prophylaxis is also not generally 
recommended íor respiratory, genito-urinary, or gastto- 
intestinal tract procedures. Most guidelines still recommend 
appropriate antíbacterial prophylaxis ỉor high-rísk patients 
undergoing invasive respiratory, gastrointestinal, or genito- 
urinary procedures to treat an established iníection or 
where pTC-existing inỉection is suspected.9-17' 14

Andbacterial prophylaxis is aimed mainly at vữìdans 
streptococd and HACEK organisms belore dental, oral, 
respiratory, and oesophageal pTOcedures, and at enter- 
ococd, strep. bovis, and the Enterobacteriaceae beíore 
gastrointestinal and genito-urinary procedures. Drugs 
should be given in a regimen that assures adequate blood 
concentrations throughout the procedure. They are 
generally given as a single dose beíore the procedure; the 
oral route is used u  possible.
• A peniciỉlin such as amoxidllin is the basis for 

prophylactic therapy, typically in a single dose of 2 to 
3g orally or 1 to 2g intravenously or intramuscu- 
larly.9-11-14-15 For dental procedures it may be replaced, in . 
patients allerglc to penidllin or who have received more 
than a single dose in the previous month, by dindam ydn 
600 mg orally or 300 to 600mg inưavenously, or by 
aáth ro raydn  or darithrom ydn 500 mg orally. Doses 
should be given 30 to  60 m inutes beíore the 
procedure.9-11,14

• For gastrointestinal or genito-urínary procedures the 
penidỉlin is usually combined with a single dose of 
gentamicin 1.5 or 2 mg/kg intravenously OT intramuscu- 
larly beíore the procedure; a second dose of amoxicillin 
(typically haU the initial dose) may be given alter 6 
hours. In patients allergic to penidllin, or vvho have 
received more than a single dose of penidllin in the

p r e v i o u s  m o n t h ,  a m o x i d l l i n  m a y  b e  s u b s t i t u t e d  v v ith  a n  
i n f u s i o n  o f  1 g  o í  v a n c o m y c i n  o v e r  1 t o  2  h o u r s  b e í o r e  t h e  
p r o c e d u r e , 15 o r  ữ ỹ e c t i o n  o í  4 0 0  m g  o{  t e i c o p l a n i n  
im m e d i a t e l y  b e í o r e h a n d . 7-9,11

•  F o r  n a s a l  p a c k in g  a n d  in tu b a t io n  í l u d o x a d l l i n  1 g  
i n t r a v e n o u s l y  Is  g iv e n ;  i n  p e n i d l l i n  a l ỉe r g ic  p a t i e n t s  
d i n d a m y d n  6 0 0  m g  i n t r a v e n o u s l y  m a y  b e  u s e d . 11

•  F o r  in fec ted  i ìd n ,  s k in  s tr u d u r e ,  o r  m u sc u lo ík e le ta l tíssue  
p r o c e d u r e s  a  p e n ỉ d l l i n  s u c h  a s  a m o x ì á l l i n  is  u s u a l l y  
g i v e n  i n  a  s ín g l e  o r a l  o r  ỉ n t r a v e n o u s  d o s e  o ỉ  2  g , o r  a  
c e p h a l o s p o r i n  s u c h  a s  c e ỉ a l e x i n  is  g i v e n  i n  a  s in g le  o r a l  
d o s e  o í  2  g . V a n c o m y d n  o r  d i n d a m y d n  m a y  b e  g i v e n  to  
p a t i e n t s  a l le r g ic  t o  p e n i d l l i n  o r  w h o  a r e  k n o v v n  o r  
s u s p e c t e d  o f  h a v i n g  a n  i n f e c t i o n  c a u s e d  b y  a  m e t i d l l i n -  
r e s i s t a n t  s t r a i n  o f  s t a p h y l o c o c c u s . 11-14
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Endom etritis
Endometritis (or endomyometritìs) is an inỉection of the 
endometrium and can be divided into obstetric and 
non-obstetric, acute and chronic endometritis. It is thought 
to result from an ascending iníection bom  the lovver genital 
ưact. Spread occurs from there to the tubes and ovaries. In 
non-obstetric patients it may be a part of pelvic inílamm- 
atory disease (p. 198.3) or due to  invasive gynaecologic 
procedures, vvhile in obstetric patients it may be a 
postoperative complication of caesarean section. Symptoms 
indude uterine tendemess, abdominal or pelvic pain, 
dyspareunia, dysuria, íever, malaise, and abnormal vaginal 
bleeding or đischarge (induding foul-smelling lochia in 
obstetric patients).

Endometritis is a polymicrobial disease usually involving 
2 to 3 organisms some of which are íound in  the normal 
vagũial ílora. Common causative organisms indude Gram- 
positive cocd (such as Stapkybcoaus spp. and  Streptococcus 
spp.), Gram-negative baaeria  (such as Escherkhìa coli, 
Klebíiella spp., Proteus spp., Enterobaaer spp., Gardnerella 
vaginaĩừ. Neừscria spp.), anaerobes (such as Bacteroides spp. 
Peptostreptococcus spp.), and other organisms such as 
Mycoptasma spp„ Ureaplasma spp., and Mycobacterium 
tuberculosis.
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Women undergoing caesarean section are reported to 
have a 5 to 20-fold greater chance of iníection than women 
who give birth vagũially and the inddence of endometritis 
for caesarean deiiveiies ranges from 20 to 85%. Antibac- 
terial p rophy lax is may be given at caesarean sectíon to 
prevent postpartum endometritìs as well as wound and 
urinary-tract iníections. Asystematic literature reviewl has 
shovvn prophylaxis to be benehtíal after both elective and 
non-elective caesarean section; endometritis was reduced 
by tvvo-ứúrds to three-quarters ữrespective of vvhether the 
antibacterials were given beíore o r after dam ping of the 
umbilical cord. Traditionally prophylactic antibacterials íor 
caesarean delivery have been given at cord damping. but a 
meta-analysis provided evidence that prophylaxis given 
beíore skin indsion ngniíĩcantly decreased the inddence of 
postpartum endometritis and other míectious morbidities, 
vvithout aSecting neonatal outcomes.2

Many different drug regimeiỉs have been reported to be 
eííectíve in reducing postoperative inỉectíon but it is not 
dear ư there is a dnig of choice. Furthermore, diSerences in 
how prophylactic antibacterials have been given have been 
noted. A systematic review3 to evaluate prophylactic 
antibacteriaỉ regứnens used ỉor caesarean section ỉound that 
ampidllin and first-generation cephalosporins were appro- 
priate. Extended-spectrum penidllins, second- or thữd- 
generatíon cephalosporins, andcombinatíon regimens were 
not more effective; there wasr also no evidence to suggest 
that a multiple-dose regúnén was more eHective than a 
single-dose regimen. Clindamydn was considerered to be 
an appropriate altemative ỉor penidllin-aUergic women.

pãtients w ith endometritis should be tre a te d  vvith 
broad-spectrum antibacterialỉ. For postpartum endometrítis 
(also knovvn as puetperal íever), inơavenous gentamidn 
and dindam ydn are appropriate.4 A second- or third- 
generation cephalosporin plus meơonidazole; or amox- 
idHin (or ampidllin) with gentam idn and metronidazole 
are altematives; co-foimulated ampicillin with sulbactam 
can be used as monotherapy. Doxycydine should be used if 
Chlamydia is suspected to be the causative organism. In most 
cases improvement is usually seen vvithin 48 to 72 hours. 
Parenteral therapy is continued untíl the patient has been 
aỉebtile for longer thạn 24 houis; oral therapy is not 
necessary after successíul intravenous therapy.4

1. SmaiD FM  Gyte GML. Antibiotic prophyỊaxỉs versus no  prophylaxỉs ỉor 
prcvendng iiứection after cesarean sẽctíõn. AvaiUbỉe ỉn The C odirane 
Database o( Systematic Revỉews: ĩssue I .  Chỉchesten John  Wỉley: 20 ỉ 0 
(accessed 21/04/10).

2. Costantinc MM, tị  aỉ. rim ing oỉ perỉoperatỉve antỉbỉotícs for cesarean 
deiỉvery: a metaanalysỉs. Am J  Obstít Gyneeol 2003; 199: 3 0 ỉ.e l-6 .

3. Hopkỉns L. Smaiỉỉ FM. Antìbiodc prophylaxis regiraens and drugs for 
cesàrean secrion. Avaỉỉable ỉn Thè Cochrane Database of Systõnatíc 
Revieivs; Issue 2. Chichester. John  Wiỉey; 1999 (accessed 21/04/10).
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deỉivery. Avaỉlabỉe in The Cochrane Database of Systemaũc Reviews; 
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En tero co cca l inkctions
Although enterococd are part of the noimal intestinal Ạora 
they may also be responsible for serious iníections. The 
genus Entcrocoaus induđes at least 12 spedes with 
Enterococcus / decalừ (íormerly Strepíococcus /atcalừ) ạnd E. 
faeâum being responsible for the majority of human 
iníectíons. Iníections commonly caused by enterococđ 
indude urinary-ơact iníedions, endocarditis, bacteraemia, 
catheter-related infections, surgical wound inlections, and 
intra-abdominal and pelvic iníections; less commonly 
enterococd may inled the bone, joints, and the meninges.

Despite not being particularly pathogenic in humans, 
iníections due to enterococd are of increasũig concem 
because of drug resistance1'7 The most signiíicant types of 
resistance in the enterococd are:
• high-level resistance to the aminoglycosides
• ampidllin resistance caused by beta-lactamase produc- 

tion
• glycopeptide resistance induding vancomydn resistance
• multidrug resistance to ampidllin, aminoglycosides 

(high-level resistance), and glycopeptides
Enterococd have both intrinsịc resistance and the ability to 
acquữe new  mechanisms of resistance to antibacterials; 
although some spedes (such as E. faeãum) are more 
intrinsically resistant than  o th e n .36 Enterococd are 
intrinsically resistant to beta lactams (particulariy cephalo- 
sporins and penicillinase-resistant penidllins), low concen- 
trations of aminoglycosides, dindam yđn, co-trimoxazoIe, 
and Auoroquinolones.1-3 They also have acquữed resistance 
to high concentrations of beta lactams and aminoglycosides, 
the glycopeptides (vancomydn m d  teicoplanin), chloram- 
phenicol, etythromydn, Auoroquinolones, íusidic add, 
nitrohirantoin, rìỉampidn. and tettacydines.3 At least 6 
types of acquữed vancom ydn resistance have been 
described4 (see also p. 389.1); those causing concem are 
VanA enterococd as they show high-level resistance to 
vancomydn and cross-resistance to  teicoplanin and VanB 
organisms, which are resistant to a rangé of vancomyđn 
concentrations but retain sũsceptibility to teicoplanin.3'5-6 
The epidemiology of vancomydn-resistant enterococd

(VRE)3'5 and resultant amibacterial prescribing practices 
differ between North America and Europe;3 the USA has 
much higher rates oi VRE than anyvvhere in  Europe.3,5"7

Unusual pattem s of susceptibility and drug and 
multìdrug resistance make treatment of an inỉection 
difficult. Antibarterials must be chosen according to local 
.pattems oi reãstance and antibaderial sensitlvity tests.2,3 In 
general, uncomplicated enterococcal inlectíons, such as 
urinary-trad iníections, tend to be treated vvith ampidllin, 
benzylpenidllin, or vancom ydn.1-5 For more serious 
enterococcal infections, induding bacteraemia, meningitìs, 
-and endocarditis, an aminoglycoside (such as gentamidn or 
streptomycin) is added unless there is high-level resistance.5 
For pemdllin-allergic patìents or in treatm ent of ampidllm- 
resistant strains of baderia vancomydn is given with an 
aminoglycoãde.1’3’5-4

Benzylpènidllin and ampídlUn are an option for patients 
iníeded with VRE isolates that still retain susceptibility.2 
However, most are resistant to betưylpenidllin and 
ampidlỉin and the choice of antibacterial is thereíore 
limitèH to those inttoduced more recently into dinical 
practice such as quinupristin/daUopristin or linezolid. Both 
these drugs have actívity against vancom ydn-reãstant E. 
/aecium inỉections and linezoliđ also has activity against 
non-E. faeãum spedes, but most E. ỊaecaKs and non-E. 
faeãum  isolates are intrinsically resistant to quinupristm/ 
dallopristín.1'3,4 Acquữed resistance has been reported to 
quinupristìn/daưopristm1 and linezolid-resistant enterococ- 
d  have emerged2-*'9 and spread nosocomially.2 Daptomydn 
and tígecydine have iỉi-vitro activity against VRE but dỉnỉcal 
data on the ơeatm ent of VRE iníections are laddng;2 
resistance to daptomydn has been reported.10*12 The second 
generation glycopeptides, oritavandn and telavandn, are 
also oíten bacteriddal against enterococd and although 
reâstance to these new er drugs is rare, it has been 
documented.4 Many VRE isolates are susceptible to 
nitroíurantoin, which has been used to ơeat lower 
urinary-tract inlection but is not suitable for treating other 
VRE iníections.1-2 Dalbavandn is active against glyco- 
peptide-resistant enterococd with the VanB phenotype, but 
has little adivity against the more common VanA 
phenotype.2 Chloramphenicol may be eổective against 
VRE (see Enterococcal Iníections, p. 260.1). Bamoplanin, 
ketolides,3 and the mannopeptimydns (a new class of 
glycopeptides)2 are being studied as ỉurther treatment 
options. In general, there are no effective antibaderials 
available to eradicate VRE in those colonised with the 
organism.1-2

A íew cases of horizontal transíer of the vanA gene from 
vancomycin-resistant E. / 'aecalis to MRSA, creating MRSA 
with high-level resistance to vancomydn, have been 
documented in hospitalised patients maỉnỉy in the USA,47 
The lack oỉ ehective antibacterials has placed emphasis on 
measures to prevent the spread of vancomydn-resistant 
enterococd;13 vvithout extensive control measures, large- 
scale emergence of vancomydn-resistant s. OUTĨUS (VRSA) 
may occur.4
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EpidicỊymitis
Epididymitis is often assodated vvith urethritis, and in 
yõung men (less than 35 years) occurs most commonly as a 
complication of sexuaUy transmitted ữilection with Neừseria 
gonorrhocac and chỉamydia trachomatis, bu t may OCCUT in 
homosexual males as a result of iníection with enteric 
organisms, particularly Escherìchia coli.

In men over 35 years and in children, epididymitis is not 
usually sexually transmitted but generaliy results írom 
bacteriuria secondary to urinary-tract iníection with

Pseudomonas aeruginosa and other Gram-negative badlli, 
urinary-trẩd instrumentation or surgery, systemic disease, 
or immunosuppression.

Guidelines produced by WHO,1 by an expert group in the 
UK,2 and by the CDC in the USA3 for the tre a tm e n t of 
epididymitis are as follows, althoụgh recommendations may 
need to be localised because of diỉỉerences in pattems of 
iníection and drug resistance:
• WHO:

for chlamydial epididymitis:
• oral doxycydine 100 mg twice daUy for 7 days, or
• a ángle dose of oral arithromyón 1 g 
altematives, given íor 7 days, are:
• oral amoxicUlin 500 mg three times daily
• oral erythromydn ỈOOmg lour dmes daily
• oral oHoxadn 300 mg nvice daỉly
• oral tetracydine 500 mg four times daily
Unless it can be exduded, patients should also be treated 
concutrently for gonoưhoea (p. 206.2).

• UK:
íor disease most probably due to a n y , sexually- 
transmitted pathogen:
• a single intramuscular dose of cettriaxone 500 mg, pluí oral 

doxycydine 100 mg tróce daily for 10 to 14 days
íor probable chlamydial iníectĨQns or inỉections with 

. other non-gonococcal organisms:
• oral doxycỹdine ỈOOmg ttvice daỉly for 10 to 14 đays, ơr
• oral oQoxadn 200 mg twice daily for 14 days
for iníections most probably due to enteric organisms:
• oral oQoxadn 200 mg tvrice daily íọr 14 days, OT
• oral dproQoxadn 500 mg twice daiỉy for 10 days
in patients allergic to  cephaĩosporins and/oir tettacydines 
iníecdons ứom  all causes may be treated with:
• oral oOoxadn 200 mg twice daily for 14 daýs

• USA: empirical treatment recommended:
recommended initial tteatment: ‘
• a single intramuscular dose of ceỉtriaxone 250 mg pUa oral 

doxycydine lOOmg twice daily for 10 days:
additional therapy ư  likely cause of inỉection is possibỉy 
an enteric organism:
• oral oOoxadn 300 mg'twice daily loc 10 days, or .
• oral levoOoxadn 500 mg once dãily ỉor 10 days

Sexual contacts should also be treated u  epididymitis is 
caused by a sexually transmittẹd pathogen.2-3 . I,.

Patients co-infected with HTV shoụld receive .the same 
ơeatment as those who are HTV-negative.3
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Epigỉottitìs
Epiglottids (or supraglottitis) is an inílammation of the 
epiglottis and adjacent stmctures that may occur at any age. 
It is a potentially lUe-threatening condition in which 
previously healthy persons may deveỉop suđden upper 
airvvay obstruction vvithin hours. Symptọms include severe 
sore throat, íever, dysphagia, drooling. disơess, and 
inspiratory stridor. It is often due to bacteraemic iníection 
wdth Haemophilus injluenzae type b (see p. 188.2); other 
bacteria implicated include H. parainỊluemae, Sừqìtococcus 
pneumoniae, Pasteurella multocida, Staphylococcus aureus, beta- 
haemolytic streptococd, Branhamelia catarrhalis, and 
Klebsiella pneumoniae. Epiglottitis may also be caused by 
viruses, íungi, and mechanical inịury. Traditionally 
epiglottitis has occuưed mainly in young children, and 
although the inddence has decreased in this age group since 
the introduction of a vacdne,1 cases due to H. inỊĩumỵae still 
occur in young unvacdnated children, particularly in 
resource-poor countries. Acute epiglottitis is being Increas- 
ingly seen in ađults.1-4

Treatment and prophylaxũ is similar to that for 
Haemophilus influenzae meningitis (see under Meningitis, 
p. 193.1). Immediate management indudes the main- 
tenance of an  adequate ainvay and the intravenous use of 
antibaaerials active against H. influenzae type b and other 
likely causative organisms. Chloramphenicol has been the 
drug of choice, bũt second- or third-generation cephalo- 
sporins such as cefuroxúne, ceíotaxùne, and ceỉtriaxone 
with or w ithout metronidazoIe are increasingly used.1-2’4'7 
Other intravenous antibacterials that have been used 
indude amoxidlỉm with davulanic add, ampldllin vvith 
sulbactam, aminoglycosides, and erythromycin;2,4'4 orál 
amoxidllin w ith davulanic add  has been given as 
maintenance therapy.4 Corticosteroids have been given to 
reduce mucosal oẽdema, although there are no data to 
prove any benehL4-7 Prophylaxis with riiampidn may be 
given to index cãses and contacts (seẽ Menlngitis 
Prophylaxis under Rưampidn, p. 353.2).
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Escherìchia coli enterítis
See p. 186.3.

Eye inkctions
C on junc tív itis  is a common supertìdal eye disorder and 
may be caused by iníection with baaeria, viruses, or, less 
often, hmgi. Acute baaerial conjunctivitìs is often caused by 
staphylococd or streptococd in adults, and Haemophilus 
inỊluemae and Moraxella catarrhaỉis (Branhamilla catanhalis) 
in children. Other causes of bacterial conjunctivitis indude 
gonococd (see Gonoưhoea. p. 206.2) and Chlamydia 
trachomatừ (see Trachọma, p. 212.1). Neonatal chlamydial 
and gonococcal conjunctivitìs are discussed under Neonatal 
Conjunctivitìs, p. 195.2. Uncomplicated bacterial con- 
junctívitìs may be seU-limiting but empưical treaunent with 
topical antỉbacterials i$ often given. In the ƯK, topical 
chloramphenicol remains the treatment of choice despite 
concems over the potential risk of aplastic anaemia (see 
Ocular Use under Precautions of Chloramphenicol, 
p. 260.3). Altematives indude gentamidn, tobramydn, 
erythrom ydn (espedally when iníectìon with Gram- 
positive organisms is suspected), Quoroquinoỉones indud- 
ing dproĐoxacin and ofloxadn, ừamycetin, hisidic add 
(espedally for staphylococcal iníections), and polymyxin B 
in combination with badtradn, trimethoprim, or neomydn.

B lepharitis  is an inỉection of the lid margins. It usually 
presents as a chronic condítion and may require prolonged 
treatm ent, typically involving local hygiene to remove 
encrustations and topicaỉ application of a broad-speetrum 
antibacterial ointment.

K e ra ti tis  may be caused by inỉection of the comea by 
bacteria, íungi, viruses, or protozoa, usually after trauma to 
the suiỉace oỉ the eye, induding that due to contact lens 
w ear (see Contact Lens Care, p. 1731.2). Common baaerial 
pathogens indude staphylococd, streptococd, Pseudomonas 
spp., and Enterobacteriaceae. Bacterial keratitỉs is poten- 
tially sight-threatening and requires prompt aggressive 
trea tm en t w ith broad-spectrum  antibacterials. It is 
customary to  obtain materìal for sensitivỉty testing, but 
increasmgly, empirical ữeatment is then begun vvlthout 
delay. Frequent or continuous topịcal application of drops 
or the use of local drug delivery devices have been used to 
eiisũre prolonged elevated diug concenơations. Subcon- 
iunctiva l OT systemic therapy may occasionally be 
necessary. Topical treatm ent with cefazolin and either 
gentam idn or tobramydn has tradidonally been used ■vvhen 
Pseudomonas is not suspeaed. More recently, Đuoroquino- 
lones or ceítaãdỉme have been used, and semisyntheãc 
penid llins or vancomydn are other altematives. For the 
treatm ent of Acanthamoeba keratitis, see p. 921.2.

E n d o p h th ạ lm ỉtỉs  is a devastatíng ocular disease 
resulting hom  iníection of the ocular cavity, usually after 
penetrating trauma or surgery. Depending on the route of 
inỉection, causative organisms often indude staphylococd, 
streptococd. H. influenzae, Bacìllus cereus, and Propionibaữrr- 
Ịum acnes. Fungal iníections occur less commonly. Baderíal 
endophthalmitis requires immediate aggressỉve aeatm ent 
w ith antibacterials, usually given intravitreally. The value of 
concurrẹnt parenteral antibacterialỉ is undear. The choice 
òf antibacterial ỉor intravitreal use depends on the most 
likeiy pathogen. Third-generation cephalosporins or vanco- 
m ydn  are used, but aminoglycosides may produce retinal 
toxidty. Clindamydn may be elíective u  B. cereus is 
suspected. Adjunctive treatm ent indudes vitrectomy, 
surgical removal of íníected lens stmctures, and corticoster- 
oids to control inflammatory and im mune responses.

For a  discussion o! ỉungal infections of the eye. see 
p. 565.3; for cytomegalovirus retinitis and ocular herpes 
simplex iníections, see under Cytomegalovinis Iníectíons, 
p. 956.2, and Hetpes simplex Lníections, p. 957.2, 
respectívely.
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Gas gangrene
Gas gangrene (or dostridial myonecrosis) is a life- 
threatening bacterìal iníection caused by exotoxin-produ- 
dng ơosiridium spp., vvhich invade m usde tissue and cause 
tissue necrosis, gas production, and systemic toxidty. They 
are anaerobic, Gram-positive bacteiia normally ỉound in  soil 
and the gastrointestinal ơ a a  of humans and animals. 
Iníection usually results hom  deep trauma or snrgery, and 
more than 80% of cases are caused by c. perỊrmgtm. 
Spontaneous or nontraumatic gas gangrene is rare and is 
almost exdusively caused by c. septicum. The typical 
Lncubatìon period is usually less than 24 hours but may 
range from 6 houis to 6 wẽeks. Hovvever, once symptoms 
start dinỉcal deterioration occurs vvithin hours and is 
characteriseđ by rapidlv increasing pain, lever, and muscle 
svvelling. Systemic toxidty may cause altered mental status, 
and the progression to septicaemia, shock, and death can be 
rapid. c. perfrìngem alpha toxin has a negative inoơopic 
eííect on cardiac myocytet causing severe, reừaaory  
hypotension. while the release of theta toxin leads to shock 
through perìpheral vasodilatation; renal shutdown due to 
myonecrosis may occur. Mortality from traumatic gas 
gangrene is about 25% and for spontaneous gas gangrene 
ranges írom 67 to 100%.

Mortality can be improved by rapid diagnosis and early 
treatm ent which involves aggressive surgical exploration 
and debridement, and intravenous antibacterial therapy. 
Amputation may be needed in  15 to 20% oí patients. 
Benzylpenidllin is the drug of choice; adding clindamydn is 
considered benehdal. However, it may be diữicult to 
distingnish gas gangrene hom  other soft tissue inleCTions 
and so empirical antibacteríal treatment usually covers 
Gram-positive, Gram-negative, and anaerobic baaería. 
Regimens tha t have been used indude:
• a penidUin plus gentam idn and meưonidazole
• a second-generation cephalosporin (such as celuroxime) 

plus metronidazole
• clindamydn plus a Auoroquinolone in penidllin-aDergic 

patients
• vancomydn or linezolid should be considered in those at 

risk íor MRSA
Other antibacteríals used have induded combinations of a 
beta laaam  and beta-lactamase inhibitor (such as ticardllin 
vvith davulanate, ampỉdllin with sulbactam, or piperadllm 
with tazobactam), third-generation cephalosporin, chlor- 
amphenicol, and teưacydine. Hyperbaric oxygen is used as 
an  adjuna to surgícal debridement although its eíQcacy has 
not been established. Gas-gangrene antitoxins are now 
rarely used.
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Gastro-enteritis
Diarrhoea is a symptom oỉ simple gasơo-enteritis and ol 
most intestinal inỉections. It is a major problem in 
developing countries, but is common worldwide. Although 
viruses are often responsible, the severest íorms of 
iníectious diarrhoea are generally those due to baaeria. 
Common bacterial pathogens indude Campyỉobacter jejuni, 
Escherichia coli, Salmonclla entcritidừ. Shigella spp., Vibrìo 
choltrae, and Yminia mtcrocolitica. Intestinal protozoa also 
cause diarrboea and are important in AIDS-assodated 
diarrhoea. For discussions of vóral and protozoal gastro- 
enteritis and their treatment, see p. 953.3 and p. 923.2, 
respectively. Many of these organisms are easily transmitted 
thròugh food or water, or from person to persõn, and some 
may be particularly severe in immunocompromised persons 
or those with structural abnormalitíes oỉ the gasưointestinal 
ơ a a .

Treatment of acute diarrhoea of any aetiology indudes 
fluid replacement, antidiarrhoeal drugs, probiotics, vitamin 
and mineraỉ supplementation, and antibacterìals. Treat- 
ment with antibacterials is discussed below, while the 
dassiũcation of diarrhoea and other treatraents are 
discussed u n d e r  D iarrhoea (see p. 1808.2). W HO' 
recommends tha t diarrhoea be managed w ith oral . 
rehydration therapy and continued íeeding and that 
antibaưerials should not be routinely given as it is often 
diíhcult to distinguish w hether the diarrhoea is caused by an 
organism responsive to antibacterials. Furthermore drug 
sensitivity of the causative organism is not always known 
and use oi antibacterials could promote the development of 
resistant bacteria.1 However, diagnostic capadties are more 
widely available in  the developed woiid and some din idans 
consider such an approach to be unnecessarily conservative 
in adults w ith severe acute diaưhoea in developed 
countries2 in whom  empirical ơeatm ent vvith Auoroquino- 
lones can relieve symptoms and shorten the illness vváthout 
signiScant adverse eííects. In the USA, empirical therapy is

considered for any patients w ith moderate to severe, íebrile, 
community-acquired diarrhoea, espedally if invasive 
disease is suspeaed; stool samples should be obtained for 
identíhcation of the causative organism.1-4 Empirical 
therapy may also be given to those vvith severe nosocomial 
diarrhoea vvhile waiting for results of assay ỉor c. diỊỊiàle 
toxin (see aỉso Antibiotíc-assodated Colitis, p. 185.1), and 
for moderate to severe travellers' diaưhoea (below).4

In ỉn fan ts  a n d  ch lld ren  oral rehydration therapy is 
unlversally recognised as appropriate inirial ơeatm ent of 
acute diarrhoea,5 but it has been underutilised in both 
developed and developing countries.6 and a preíerence for 
the use of intravenous rehydration therapy with Ringei^s 
lactate solution or normal saline was noted in the USA.7 
Nutiitional support and m anagem ent of secondary 
complications, indud lng  systemic in íeaions, is also 
particularly important in this age group. Antibaaerials 
have little place in management in most cases1-5 WHO* has 
stìpulated that antibaaerials should only be used in children 
vvith bloody diarrhoea that is probably caused by ShigeUa 
(see p. 188.1), suspected cholera vvith severe dehydration 
(see p. 186.2), or diarrhoea assodated with serious 
non-intestinal infections (such as pneumonia or urinary- 
tract in íeaion).1 Treatment of protozoal iníections such as 
giardiasis and amoebiasis is rarely indicated.1

Persistent or prolonged diarrhoea may not have an 
infeaive cause and antibacterial treatment should not be 
started unless a pathogen can be identified. T ropical sp rue 
is a syndrome characterised by acute or chronic diarrhoea, 
weigbt loss, and malabsorption of nutrients. It occurs in 
residents of or visitors to the tropical and subtropical 
regions. The exact pathogenetic sequence is unknovvn but it 
is thoũght that baaerỉal overgrom h, disturbed gut motility, 
and hormonal and histopathologic abnormalities conưibute 
to its development in susceptible persons.* Treatment with 
teơacydine and lolate is effective in some patients, 
althoũgh relapses after ưeatm ent are common.’

HTV-associated d ỉa rrhoea . Diaưhoea is common in 
HTV iníection and AIDS (p. 959.2) and causative organisms 
may be bacterial, protozoal. or viral. The most common 
bacterial cause is the Mycobacterium avium complex (see 
Nontuberculous M ycobaaerial Iníections, p. 196.1); others 
include Campylobacter, Salmonelìa, and Shigeììa spp. 
Supportive care and appropriate conventional antibacterial 
therapy may be adequate, as described under the spedíic 
inỉections, below.

'Food  po ison ing ' is the term used when a preíormed 
toxin in food is ingested, resulting in an intoxication rather 
than an  enteric iníection. It is generally a selí-limiting form 
of gastro-enteritis and most people recover from a case of 
food poisoning w ithin 1 to 2 days,9 although serious 
outbreaks of íoodbome illness have been assodated with 
bactería such as Salmontlla enteritidis. Staphylococcuí aureus 
can produce a heat-stable toxin tha t causes vomiting vvithin 
2 to 7 hours of eating ứnproperly cooked or stored food 
containing it, while Clostridium petýringens toxin causes 
vvateiy dianhoea vvithout vomiting vvithin 8 to  14 hours 
after eating contamỉnated meat, vegetables, or poultry. 
Bacilỉus cereta may cause vomiting or dianhoea, depending 
on the toxin produced, aíter eating contaminateđ ỉried rice, 
vegetable sprouts, or other íood items.9

T ravellers' d ia rrh o e a .10' 14 is acquừed by ingesting 
contaminated w ater or íoodstuữs. Although it occurs 
worldwide, the highest rates (20 to 60%) are in travellers 
hom  developed, high-income countries visiting developing, 
low-income regions.1314 Travellers diarrhoea is most 
commonly caused by baaerial enteric pathogens, of which 
the commonest bacterial pathogen is enterotoxigenicE. coli, 
although enteroadherent E. coli is also sometimes involved. 
Other bacteria indude Campylobacter jejuni, and Salmonella 
and shigella spp., Vibrio cholcrae. and non-cholera vibrios 
such as V. parahaemolytícus are rare in travellers. Viruses and 
the protozoa Giardia intestinalừ, Entamoeba histolyúca, and 
Cryptosporidium may also be responsible. Recommendations 
for the management of ưavellers' diarrhoea are published 
by national and intem ational bodies induding WHO,”  the 
DOH in the UK,16 and the CDC in the USA.17 Clinical 
íeamres depend on the pathogen responsible and ưeatment 
varies accotding to severity and duration of diarrhoea. 
Onset of diaưhoea is generally delayed w ith Giardia and 
Entamoeba because oi the incubation period.

Diarrhoea is ohen mild and seỉMimiting and increased 
íluid intake (in adults) or oral rehydration therapy (for 
inỉantỉ, yotrng children, the elderìy, or those with cholera- 
like diarrboea) is usually all tbat will be requứed. 
Symptomatic treatm ent with antimotìlity drugs such as 
loperamide may be of beneũt in mild to moderate diarrhoea. 
However, antimotility drugs may worsen diarrhoeal illness 
caused by invasive bacterial pathogens and should be used 
with caution in those with high íevers, chills, or bloody 
diarrhoea.10 Bismuth saltcylate may be used to reduce the 
hequency of diarrhoea. Intormatìon on the value of 
probiotics in the treatm ent of ơavellers' diarrhoea is 
insufficient.13
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Studies have shown that antibacterials are eííective and a 
cingle dõsẽ (or for up to 3 days of treatment) of an 
appropriate antibacterial will improve symptoms within 20 
to  36 hours and shorten the duration of diarrhoea by 1 to 2 
J a„s 13 FIuoroquinolones are effective in most areas of the 
wory  except where potentially resistant Campylobacter is 
conunon (as in South and South East Asia). A ãthrom ydn 
mây be given as an altemative in these areas; it can also be 
used in the treatm ent of pregnant women and young 
chiidren with travellers' diarrhoea. Co-trimoxazole was the 
dnig of choice for many years but vvidespread bacterial 
resistance has now limited its usehilness.10-12 It may still be 
used in those who fail to respond to a ũuoroquinolone and 
antiprotozoal drugs (such as meưonidazole) in areas where 
cydosporiasis is suspected.10 Riíaximin has been íound to be 
eốective ưeatm ent of mainly E coli assodated ơavellers 
diarrhoea in Mexico and Jamaica, but Is less effective and 
not recommended against invasive agentỉ. such as 
ũonpybbađer and Shigella.l ỉ l t  A systematic revievv and 
meta-analysis19 íound that combination treatment with an 
antíbaaerial and loperamide, given early in the course of 
the illness was superior to ơeatm ent vvith either agent 
alone" combination therapy could be considered for people 
who need prompt resolution of symptoms.13 W hen the 
iníecting bacteria are known, spedũc therapy may be 
necessaiy, as described ioi Campylobaaer spp. (p. 186.1), 
cholera and other vibrio iníeạions (p. 186.2), Escherìchia coli 
(p. 186.3), Salmonella spp. (p. 187.2), shigella spp. (p. 188.1), 
and Yírsinia iníections (p. 188.2).

The risk of developing' travellers' diarrhoea can be 
reduced by avoiding possibly contaminated íoods as 
embodied in the advice to ‘cook it, boũ it, peel it, orforget 
i f .  Prophylactic drug regũnens ha ve been suggested, 
including various antibaaerials, in  addition to bismuth 
salicylate and probiotics. However, routine antimicrobial 
prophylaxis is not generally recommended because of the 
danger of drug reactions, superiníections, and increasing 
bacterìal resistance;10’11-13 it should be reserved for those at 
spedal risk.10-11-20 Many authorities preíer early tteatment, 
including seư-medication (with an antibacterial), with d ea r 
instructions on w hen medical help should be sought. If 
prophylaxis is glven it should be started at the start of the at- 
risk period, and continued for 2 days after the risk stops; 
prophylaxis should be limited to 3 vveeks.10 A ũuoroqui- 
nolone is the drug of choice when travelling to most areas of 
the world; azithrom ydn can be considered an altemative 
and riíaximin may be considered for regions where E coli 
predom inates, such as Latin America and Aỉríca. 
Suỉíonamides, co-trimoxazole, and tetracydines should 
not be used because of vvidespread resistance.10-13
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Antibiotìc-ossocioted colHis. Clostrìdium diỊỊiáU is an anae- 
robic Gram-posidve organỉsm; 2 toxins (A and B) íormed 
by the organism are responsible for an ÚỊÍectious colitis

that aheas about 20% of hospitalised panents taking 
antibaaerials. Synonymous terms used to refer to the 
spectrum of disease due to c. difpàle are;
• antibiotic-assodated colitis (AAC)
• c. difficile~assodated diaưhoea (CDAD)
• c. difficile colitis, and
• pseudomembranous colitls (vvhich speđBcally describes

the formation of a membranous exudate in the colon and
occurs in  about 50% of cases of AAC)

The term antibiotic-assodated diarrhoea is usually used for 
miỉder disease that is not caused by c. diffĩàle OI its toxins.

Exposure to antibacterials is the most signihcant risk 
íactor for development of disease. Antibaaerial use alters 
the normal bowel flora, predisposing to the overgrovvth of c. 
diffũile and the production of its toxins. The inddence of 
AAC varies considerably but Is increasing worldwide due to 
broad-spectrum antibacterial use.1'2 AAC has been 
associated with the use of most antibacterials, but 
particularly vvith dindam ydn, líncomydn, ampidỉỉin, 
amoxidllin, and cephalosporins (espedally second and 
thdrd generation); and, less ừequently, with Đuoroquino- 
lones, tetracydine, carbapenems, trimethoprim, the Ịnacro- 
lides (erythromydn, darìthromydn, azithromydn), and 
other penióllins. Antibaaerials occasionaỉly reported to 
cause the disease include aminoglycosides, co-trimoxazole, 
and chloramphenicol. The perceptìon that ũuoroquinolones 
are low risk for AAC has been challenged3 and siudies4'6 
have shown a signiỉicant assodatìon betvveen dproQoxadn 
usage and AAC, with the risk increasing with longer courses 
of therapy.6 It has also been suggested that the nevver 
Quoroquinolones (such as mo3dfloxacin and gatìũoxadn) 
may have dUíerent effects on intestinal Qora and thereíore 
be more likely to cause AAC; preliminary data hom  3 
studies appear to support this hypothesls.2 Antíbacterials 
usually used to ưeat AAC such as yancomycin and 
meưonidazole have also been shown to cause disease. The 
role of add  suppression in AAC is undear.7

Symptoms usually develop 5 to 10 days after starting 
antibaderíal therapy, but may develop after a  sứigle day of 
use or can occur up to 10 ỵveeks after stopping tteatment. 
Colonisation generally occurs aỉter ingestíon of the add- 
resistant spores that are common contaminants hom  
patíents who harbour c. diịỊiáU. Hospitalised patients and 
residents of long-term care ỉadhties are at higher risk of 
cọlonisation with c. diffidle although colonisation can occur 
in the outpatient setting. The dinical presentation of AAC 
can range hom  mild self-Iimited diarrhoea to severe colitis 
with pseudomembrane ỉormation complicated by develop- 
ment of toxic megacoỊon or colonic perioration. The usual 
presentation is aam ping and abdominal pain with proíuse, 
mucoid, greenish, malodorous watery stools.

Diarrhoea resolved within 48 to 72 hours in 20 to 25% of 
patients aher stopping the oữending drug,1 and giving fluid 
and electrolyte replacement. ư  it is not possible to stop 
antìbacterial ưeatment, a drug less likely to 'promote AAC 
may be given.1’3 In the past early spedhc antibacterial 
th e rap y  was only given to patients with severe iliness 
charaaerised by high fever, marked abdominal pain, and 
marked leucocytosis and to elderly, toxic, or debilitated 
patients, or those unresponsive to supportive therapy.* 
Hovvever, with the increased inddence of lulminant AAC 
and the rapid dinical deterioratíon oí some patients, 
delaying speciũc AAC antibacterial therapy is no longer 
advised.1-3 Antibacterials are probably unnecessary in mild 
disease9 and chemoprophylaxis for asymptomatic carriers is 
not recommended.3'7 Antidiarrhocal and antimotility drugs 
should be avoided since they may aggravate the condition 
and may occasionally increase the possibility of toxic 
megacolon.1 A literature review,10 hovvever, condudedthat 
antimotility drugs, used vvith an active antibaaerial, may 
provide safe and effective symptomatic relieí and assist in 
redudng the passage of iníectious stools in the hospital 
environment.

The choice of initial antibaaerial therapy depends on the 
severity of disease and diherent regimens are used to treat 
íirst or second episodes of AAC, recurrent episodes, and very 
severe or ỉulminant disease.1 Vancomydn or metronidazole 
are tvidely used w hen antibacterỉal treatment Ĩ5 neces- 
sary.1-3-7'* Metronidazole can be given orally or inưave- 
nously as appropriate. Vancomydn is given orally or Via a 
retention enema; it should not be given intravenously ánce 
it does not give rise to adequate concentrations of the drug 
in the bovvel lumen.1 MeưonidazoIe tends to be the drug of 
first choice and vancomydn is reserved for those who do not 
respond to, or who cannot tolerate, metronidazole, íor those 
who are severely immunocompromiỉed, and for those vvith 
severe illness.1-7'* This view is aỉso endorsed by expert bodies 
in the USA vvhose aim is to provide guidẹlìnes for 
preventing the spread of vancomydn resistance.11 Oral 
Sdaxomidn has also been shown to be e£fective and is a 
potential treatment altem adve.1113 The severity of the 
diarrhoea ohẹn decreases vvithin 48 to 72 hours, but may 
not stop for a week or more. Treatment is usually continued 
for 10 to 14 days.1 Other drugs that have been investigated 
in the treatment of AAC indude teicoplanin,14' 16 ỉusidic

add ,16-17 and badư adn ,18 although eiqierience with their 
use remains limited. A systematic review9 íound that 
metronidazole, badtracin, riỉaximin, nitazoxanide, or 
hisidic add seemed to be as ehective as vancomydn in 
terms of symptomatỉc cure, and teícoplanỉn might be 
slightly more ehective. Badtradn and hisidic add seemed to 
be less eữective than vancomydn in terms oỉ baaeriologỉcal 
cure and resolution.9 Ramoplanin has also been investi- 
gated.1-3

The anion-exchange resins colestyramine and colestipol 
hydrochloride have been sbovm to bind the ơ . diỊỊiàU toxin 
in viíro, and colestyramine has been used to ưeat 
pseudomembranous colitis19 and recurrent AAC.* The use 
of vancomydn together with colestyramine has been 
suggested,20 but the value of the combination is uncertain. 
Colestyramine binds to vancomydn, resulting in  a 
reduction of biologic activity in stool and in general, the 
use of colestyramine and colestipol is not recommended.1-21 
An experimental toxin-binding polymer, tolevamer (or GT 
160-2461) has also been investigated.1’3

It is thought that patíents who develop recuirent AAC 
are unable to mount a protective immune response to c. 
diffidle and its t03dns;3-7'21 normal immunoglobulin Products 
that contain IgG have been shown to neutrallse the toxins A 
and B,3 and may beneht patìents wịth severe and/or 
relapsing AAC when no other therapeutic options are 
available.1-21 Oral immunoglobulin A, used with vanco- 
mycin, was effective in controlling sévere diaưhoea in a 
child who had not responded to other therapies.22 Normal 
ímmunoglobuiỉn gíven intravenously was also eởective 
w hen added to vancomydn and metronidazole therapy in 2 
elderly patients unresponsive to antibaaerlals alóne.23 
Vacdnes against c. diỊptile have also been investigated.1 A 
single iníusion o{ 2 monodonal antibodies against c. diỊỊiciU 
toxins A and B was reported to signihcantly reduce the 
recurrence of inỉection when given with either metronid- 
azole or vancomydn therapy.24

Treatment and prevention strategies aimed at colohising 
the gut with non-pathogenic organỉsms have included use 
of lactic-add-produdng organisms (probiotics) sụch as 
Laữobadllus,“-25 and the yeasts Saccharomyces boulardii,* and 
s. cerevừiae.u  A systematic revievv27 of studies tha t used 
probiotics as adjunctive theiapy to antibacterials (vanco- 
m ydn  or metronidazole) for ưeatment of an initiàl episode 
of c. diỊỊĩríle colitis or recurrent iníection In adults íound 
there vvas insuỉBdent evidence to recommend adjunctive 
probiotics. Hovvever, another systematic review2, on the use 
of probiotics in children reported that they may be effective 
for preventing AAC. Data on reglmens containing 
Lactobadllus organisms or s. boulardii for the treatment of 
recurrent AAC are poor and conũicting.1-3 Some experts, 
however,-tfonsider probiotics to be a safe and reasonable 

- optìon for prevention of initial iníections and possibly for 
tteatment of recurrent iníections.7

Fòr patients vvith severe õr lulmínant iníectíon who have 
a ỉunctioning gasơointestinal tract, oral vancomydn is the 
preíeưed therapy.1 Hovvever, treatment of patients w ith a 
compromised gastrointestỉnal ơ a a  is diỉhcult because 
reliable concentratỉons of orally administered drug at the 
site of iníection cannotbe assured.1 Vancomydn given Via a 
nasogastric tube or by retention enema plus intravenous 
meưonidazole have been tried.1-3-7 Intravenous tigecycline 
has been successhilly used in 4 patients with severe 
reíraaory AAC.29

About 15 to 30% of patients develop a second episode of 
AAC aíter successỉul treatment of the first episode; 
treatment vvith the same drug used to ưeat the first episode 
is recommended.'-3-7-21 Higher recu rrence  rates of up to 
65% occur in patìents vvho have had 2 or more previous 
episodes.3'7 Vancomydn is usually preíerred for the 
ưeatment of recurrent iníection1-3'7-21 because long or 
repeated courses of meuonidazole have the potential to 
cause peripheral neuropathy.1-7-21 Management strategies 
used have induded tapered or pulsed dosed vancomycin 
foUowed by course of rifa3dmin,1-7’21 nitaz03canide,7 or 
rưampidn.21 If episodes of recurrent AAC continue, other 
treatm ent options such as altem ative antibacterials 
(nitazoxanide or riỉaximin), probiotics, immunological 
therapy, ỉaecal reconstitution (stool nansplantatỉon), and 
t05Õn-binding Products may be tried.7-21
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Cam pyloboder enlerìHs. Campyỉobaứcr spp.1’4 are the 
most common cause of baaerial gasưoenteritis in both 
developeđ and developing countries. In developing coun- 
tries, đisease occurs mainly in young children, whỉle ỉn 
developed countries the highest rates are seen among chil- 
dren less than 5 years of age and young adults, particu- 
larly m en from 20 to 29 years of age. It ỉs aỉso a common 
cause of díarrhoea in ưavellers to developing countries. 
Although about 16 spedes of Campylobactcr have been 
identiỀed, more than 90% of cases are caused by c. jejuni 
and most of the other inỉections are caused by c. coIiM 
Campylobacter enterìtỉs is a zoonosis and the main route 
of transmission 1S thought to be íoodbome, Via under- 
cooked meats and meat Products. Other routes of ưans- 
mission ỉndude raw or contamỉnated milk, contaminated 
water, contaa wlth pets and farm animals, and from door- 
step deliveries of foil-topped bottled milk that have been 
pecked by bừds.

Symptoms usually OCCULT 2 to 5 days aíter exposure, but 
can range from 1 to 11 days. Some patients may be 
asymptomatic while others may have diarrhoea (sometimes 
bloody), abdomỉnaỉ pain, íever, headache, nausea, and 
vomiting. niness usually lasts for 2 to 6 days but may last up 
to several weeks. Sỉgnihcant post-infection complications 
may indude irritable bowel syndrome (15%), reactive 
arthritis (1%), GuiUain-Barré syndrome (0.1%), and toxic 
megacoỉon. Fataỉỉtỉes due to dehydratỉon are rare and 
usually occur in  the very young or elderly patients, or in 
those already suữeríng from another serious dỉsease such as 
AIDS.

Inĩection is usually seư-limiting and in most cases Đuid 
and electrolyte replacement ỉs generally suffident (see 
Diarrhoea, p. 1808.2).ia  Antibacteríals are generally not 
reqtiired but can be considered for patỉents with severe or 
proỉonged symptoms or who are immunocompromised.2*3 
Those that have been used ỉncỉude erythromydn, aâ thro- 
m ydn, tetracydine, and dproíloxadn. However, due to 
vvidespread use of these antibaaerials in veterinary practice 
and as addítives to animal {eeds (particularly poultry), 
selection for resỉstant C am pylobacU T  spp. has occurred4-6 and 
increasing numbers of dproOoxadn-resistant cases are 
being reporĩed worldwide.2*6*> Resistance rates in the USA 
and Canada are reporteđ to be about 19 to 47 %, while 17 to 
99% of Q m p y lo b a ữ e r  isoỉates in  Eiưope are resistant to 
Quoroquinolones.* This has prompteđ the wlthdrawal of 
ũuoroquinolones from use in commerdal poultry ỉanning 
ìn the USA.9 Rates of macrolide resistance havc stayed stable 
and lovv in many countries, but an increase has been 
reported in hum an strains in somc countries,5-6 particularly

in the developing countries.5 The prevalence of erythro- 
mycin resistance in c . j e j u n i  has remained low (below 12% 
of isolates) but a higher ừequency of resistance (up to 70%) 
is reported in c. coĩi. Globally, multiple antibacterial 
resistance (resistance to three or more dưĩerent cỉasses of 
antibacterial) is emerging in C a m p y lo b a cU r  dinical isolates.6

Erythromydn is considered to be the drug of choice for 
ưeatment of C a m p ỵ b b a đ e r  iníections; the new er macrolỉdes, 
azithrom ydn and clarithrom ydn are altem atives.2*10 
C a m pyỉobac ter  spedes also are generalỉy susceptible to 
aminoglycosides, chloramphenicol, clindamyôn, nitrotur- 
ans, and imipenem,2*6 but high rates of resistance make 
tetracydine, amoxỉdilin, ampidllin, metronidazole, or 
cephalosporins a poor choice.1
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cholera and  oiher vibrio iníections. Cholera1 results from 
iníection with the enterotoxin-producing Gram-negative 
badllus V ibrio  ch o le ra t, which causes acute secretory diarr- 
hoea. Outbreaks are associated with two serogroups of V. 
cholerae, Ol and 0139. Serogroup 01 can then be divided 
into two biotypes (dassical and E1 Tor) and each of these 

- has three serotypes (ỉnaba. Ogawa, and Hikojima). Other 
strains of V. d to ìe ra e  can cause mild diarrhoea but su ch 
iníections do not develop into epidemics. Cholera is con- 
sidered to be endemic in many countries and the pathogen 
causing it cannot currently be eliminateđ from the envir- 
onment.

Transmission occurs mainly through ingestion of 
contaminated water and food. but may also be spread 
through dứect faecal-otal contamlnation. Severe disease is 
charaaerised by a sudden onset of acute watery diarrhoea 
that can lead to death within hours in previously healthy 
aduỉts, due to sevexe dehydration. II unơeated, as many as 
50% of patients may die, but with proper ơeatm ent, the 
íatality rate is about 1 %. Individuals with lower immunity, 
such as malnourished children or people iníected with HTV, 
are at increased risk of death. The incubation period is 
usualỉy 24 to 72 hours, but can range from 2 hours to 5 days. 
This short incubation period enhances the potentiaUy 
explosive pattem  oi outbreaks, as the number of cases can 
rise very quickly. About 75% of people vvill not develop any 
symptoms. However, the pathogens stay in the faeces for 7 
to 14 days and are shed back into the enváronment, 
potentìally inlecting others. Among people developing 
symptoms, 80% of episodes are of mild to moderate severity 
and the remaining cases may develop severe watery 
diarrboea with signs of dehydration.

A guideline for the prevention and control of cholera 
outbreaks has been developed by VVHO.2 Individuals can 
reduce the risk oi contracting cholera by good personal 
hygiene, avoiding possibly contaminated foodstuffs, and by 
boiling or othem ise disiníecting drìnking water. Methods of 
preventing or containing cholera epidemics indude 
ensuring a safe water supply, providing good sanitation, 
and promoting saíe handling and preparation of Ỉoodỉ. 
Routine treatment of a community with mass chemopro- 
phylaxis, parenteral vacdnation, and travel and trade 
restrictions are not eữectìve. Oral cholera vacdnes 
containing either live attenuated or inactivated strains are 
available in some countries. Mass vacdnation campaigns 
usũig the oral killed whole-cell V. c h o le ra i  O l with purìbed 
recombinant B-subunit of cholera toxoid (WC/rBS) vaccine 
have been conduaed in emergency settings to protect at- 
risk populations from potential cholera outbreaks.3 Use of 
oral cholera vacdnes in such settings should not replace 
conơol measures such as improveđ w ater supplies, 
adequate sanitation, and health education.2’3 Vacdnation 
is not recommended once a cholera outbreak has started, 
because of its 2-dose regimen and the time required to reach 
protective eíScacy.2 Oral cholera vacdnes are suitable for 
use by travellers. For íu ither iníormation on Cholera 
Vacdnes see, p. 2381.1.

Most cases of vlbrio gastro-enteritis are mild to moderate 
and generally requiie no therapy other than  fluid and 
electrolyte replacement with an appropriate oral rehydra- 
tion solution (see Diaưhoea, p. 1808.2). Patients vvith

severe gasưo-enterins. dehydration, and shock should 
receive vigorous Đuid replacement, prelerably with in tra- 
venous isotonic Solutions such as Ringer's lactate.1-2-4 
Supplementary zinc has been shovvn to be eữective in 
redudng duratíon of diarrhoea and successive diarrhoeal 
episodes in children up to  5 years of age.2-3’4 Antibaaerials 
can be given in severè cholcra to decrease the duratìon and 
volume of diarrhoea, reduce the volume oí rehydration 
Auids needed, and shorten the duration of vibrio excretion.1 
VVHO recommends a single dose of doxycycline (300 mg) for 
adults or a 3-day (12-dose) course of tetracydũie or a 3-day 
(6-dose) course of co-trimoxazole for adults and children; 
furazobdone or erythrom ydn are considered suitable 
altematìves.4 Recommendations from the USA for adults 
spedíy a tetracycline as the first choice with co-trimoxazole, 
azithromydn. or a Auoroquinolone such as dproAoxacin as 
altematives.7 In the UK, tetracydines or dprofloxadn are 
usually used. One study has suggested that single-dose 
dproUoxadn rrúght be preferred to doxycydine, particularly 
in areas of tetracydine resistance,* and in Bangladesh, 
ampidllin has been íound to be as eílective as either 
erythrom ydn or tetracydine’ and may be a useíul 
altemative in children. Studies10' 12 in Bangladesh and 
India lound síngle-dose azithrom ydn to be effeaive in 
children and adults. In children a single dose of 
dproĐoxadn was also reported to be effective in terms of 
dinical cure, but was less eỉỉective than a 3-day (12-dose) 
course of erythromydn in eradicating V. cholerae from 
stool.13

Widespread antibaaerial resistance in V. cholerae was 
very uncommon beíore 1977, but reports of resistance to 
some antibaderials (including tetracydine, ampicillin, 
kanamycin, sưeptomydn, sulphonamides, trimethoprim, 
and gcntamidn) have appeared from several cholera- 
endemic countries.1 Fluoroquinolone-resistant sưains have 
also been reported from India' and a multidrug resistant 
sưain of V. cholerae 01 (resistant to co-trimoxazo!e, 
teữacydine, íurazolidone, and erythromycin) has been 
reported from Bangladesh.14 V. cholerae 0139 strains are also 
resistant to co-trimoxazoIe, dtloramphenicol, and low 
levels of streptomydn.1 V. cholerae O l and 0139 shovv 
spatial and temporal Huctuations, with periods of resistance 
Huctuating vvith periods of sensitivity.1

Marine or halophilic Vibrio spp. known to cause gasưo- 
enteriús indude V. parahaemoỉyticus which is responsỉble for 
íood poisoning from raw or undercooked sealood, espedally 
in Japan.15-16 Another halophilic sp„ V. vulniỊicus, is 
increasingly assodated with wound iníection and sep- 
ticaemia.15 On the basis oỉ in-vitro sensitiviry testing17 and 
anecdotal dinical experience, empirical therapy with 
ammoglycosides, ceítazidime, imipenem, or dproỉloxacin 
should all be effective.u
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Escheríchia coli enteritis. Eỉchĩrìchia coli is a normal intes- 
tinal commensal and member of the anaerobic Gram- 
negative íamily of baaeria the Enterobacteriaceae. How- 
ever, some strains have acquired genes that enable them

AU cross-reíerences refer to entries in Volume A

http://www.cdcgov/
http://www.who.int/cholera/techntcal/WHOPolicyNovember2008.pdf
http://www.who.im/wcr/2006/
http://cemre.%e1%bb%89cddrb.org/images/hsb%e1%bb%892_Eng-emergence.pdl
http://cemre.%e1%bb%89cddrb.org/images/hsb%e1%bb%892_Eng-emergence.pdl


Antibacterials 185

to cause intestinal iníectỉon. w h en  ingested, the following 
strains can cause dianhoea:
• enteropathogenic E. coli (EPEC): may cause hospital 

nursery outbreak but is most oừen lotmd in developing 
countries and mainly causes vvatery diarrhoea in iníants 
and children

• enteroinvasive E. coli (EIEC): produces an invasive type 
of diarrhoea resembling that of Shigella dysentery

• enterotoxigenic E. coli (ETEC): is an ũnportant cause of 
travellers' diarrhoea and diarrhoca in iníants and 
children (see Gastro-enteritis, p. 182.2). It is tvidespread 
in areas with poor sanitation and is a common 
contaminant oi íood and vvater sourccs. The ìncubatìon 
period is 1 to 3 days; the infection is usually selí-limiting 
and lasts íor less than 5 days

• enterohaemorrhagic E. coli (EHEC); also known as shiga- 
toxin produđng E. coli or STEC: is assodated with 
haemorrhagic colitis, haemolytìc-uraemic syndrome, 
and thrombotic thrombocytopenic purpura. Most out- 
breaks have been linked to  0157:H7 strains; the 
incubation period is 1 to 5 days and the illness usually 
lasts for 4 to 10 days. Children and the elderly are at 
greater risk oi severe disease,1 but the illness is usually 
seU-limiting.2 Cases have generally been linked with the 
consumption of íoods derived from cattle, espedally 
undercóoked beef and unpasteurised milk, aỉthough 
there have been outbreaks assodated w ith the 
consumption of íresh yegetables and unpasteurised 
juices, probably as a result of íaecaỉ contamination. 
Person-to-persõn spread is also common, and dữect 
spread bom  ìnỉected anim alsm ay occur. E. coìi 0157 has 
also been reported as a cause of epidemic haemoưhagic 
colitis in  Aửica, where ít may be diíĩicult to distinguish 
from shigellosis3'4

• enteroadherent E. co li (EAEC); is a cause of chronỉc 
diarrhoea in young children

As with any {orm of diaưhoea (p. 1808.2), ũuid and 
electrolyte replacement is key to treatment. The use of 
antibacterials is conơoversial. Those vvith mild symptoms or 
vvho are improving do not need antìbacteríal treatment. 
Treatment is advised for those w ith prolonged symptoms, 
those who relapse, or those considered to be high-risk; 
antibacterials may also be used for outbreaks of EPEC 
diarrhoea in nurseries.5 Severe EIEC iníection with 
evidence of systemic involvement can be treated with 
antỉbacterials recommended íor shigellosis (see p. 188.1).5-6 
Treatment of EHEC is generally supportive, induding 
correctìng and maintaining the fluid and electrolyte 
balance.2 There is uncenainty as to vvhether antibacterìals 
iníluence the course of enterohaemorrhagic E. coli infection 
and the development oí haemolytic-uraemic syndxome7 or 
th ro m b o tic  th ro m b o c y to p ẽ n ic  p u rp u ra ;1’2’* th e  
non-antibacterial treatment of these two latter complica- 
tions is discussed in Plasma, under Thrombotic Micro- 
angiopathies, p. 1159.1. In the absence of conclusive 
evidence, most experts do not recommend the use of 
empirical antibacterial treatm ent.5-6 Oral preparations of 
Vero cytotoxin-binding resins are under investigatíon.
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NecroHsing enterocolitis. Necrotising enterocolitis is char- 
acterised by dUíuse or íocal necrosis of the ileum or colon 
(or both) and is one of the most common gastrointestinal 
em ergendes in newbom inlants. It mainly aữects those 
bom  beíore 36 weeks' gestationéil age. vvith the majoậty 
of cases occurring in very low birth-weight iníants (less 
than  1500g). Although the pathogeneãs of necrotising 
enterocolitis is poorly understood, there is evidence to 
suggest that multiple, interacting mechanisms are 
involved, induding immaturity of the gastrointestinal 
tra a , intestinal ischaemia, reperíusion injury with activa- 
tion of proinílammatory cellular cascades, enteral íeeding, 
and the presence of pathogenic bacterial ũora in the intes- 
tine. Bacteria implicated in the disease indude Pseudo- 
monas, Escherichia coli, Klebsiella, Salmonclla spp., and Clos- 
trìdium spp.

Onset of illness is usually 3 to 10 days (but may range 
b o m  1 to  90 days) after bữth. Necrotising enterocolitis may 
present as a benỉgn illness vvith mild inũammation of the

intestinal wall and mainly gastrointestinal symptoms, or as a 
catastrophic illness characterised by full-thickness intestinal 
necrosis with períoration, respiratory and cardiovascular 
coliapse, metabolic addosis, disseminated mữavascular 
coagulopathy, grossly bloody stools, multi-system organ 
íailure, and in some cases death. Early signs are non-spedflc 
and sepsis rather than necrotísing enterocolitis may inỉtially 
be suspected.

The severity of the disease is usually staged according to 
modihed BelTs criteria and recommendations ÍOT m anage- 
m e n t of necrotising enterocolitis are based on these 
.criteria.1'3 Depending on the stage of disease, necrotising 
enterocolitis can be treated medicalỉy and/or suĩgically.1 
When necrotìsing enterocolltìs is suspected ưeatment 
involves stopping oral íeeds (bowel rest), starting total 
parenteral nutrition, and giving parenteral antibacteríals to 
limit bacteríal invasion and translocation.3 Antibacterials 
should cover aerobic and anaerobic enteric bacteria. 
Ampidllin (or similar penidllin derivatives) or vancomydn 
may be used for Gram-positive aerobic cover and an 
aminoglycoside (such as gentamidn) or a third-generation 
cephalosporin (such as ceỉotaxũne) may be used against 
Gram-negative aerobes. Meưonidazole or d indam ydn are 
given Ịor anaerobic cover.3 ư the diagnosis of necrotising 
enterocolitis (Bells stage n  or above) is conBrmed then 
antibacterials are continued for 7 to 14 days.2’3

A systematic review has conduded that prophylữữic oral 
antibacterìals might well reduce the intídence oỉ necxotising 
enterocolitis in  low birth-weight or preterm iiứants in a 
high-risk environment,4 but there are concems about 
adverse outcomes, and prophylactic use (paiticularly oi 
vancomydn) is not generally recommended because of the 
risk of indudng resistance. It has been suggested’ that oral 
immunoglobulins may prevent necrotising enteiocolitis In 
low-birth-weight iníants; however, a systematic review* 
conduded that the avaiỉable evidence did not support this 
claim. There is, however, good evidence that supplementa- 
tion with enteral probiotics reduces the risk of seyere 
necrotising enterocolitis and death in prem ature iníants 
bom weighing less than 1500g,7-‘ bu t there were 
insuỉhdent data to determine their value in inỉants 
weighing less than lOOOg at birth.7 Supplementation with 
arginme has also been investigated,9 but there is insuỉBdent 
evidence to determine its value.

Necrotising enteritis in older children and adults, knovm 
as pigbel, has been attributed to toxins produced by 
clostridium perỷringem. Both sporadic and epidemic íonns are 
maỉnly seen in  the highỉands of Papua New Guinea, but 
sporadic cases have been reported elsevvhere. Treatment is 
supportive with surgical intervention where necessary. A 
vacdne is available for prophylaxis.
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Salmonella enteritis. Salmonella spp. are Gram-negative 
baaeria belonging to the Enterobacteriaceae íamily. They 
can be divided into:
• those causlng enteric íever, namely s. typki and 5. 

paratyphi, where iníection is systemic although aiíecting 
the gastrointestinal ưact (see under Typhoid and 
Paratyphold Fever, p. 214.1)

• non-typhoid Saỉmonella (NTS), induding s. enteritidis and 
s. typhimurium, which cause acute gastro-enteritis 
invasive iníections with bacteraemia, and localised 
inỉections, which are discussed here

NTS iníection is usually transmitted through ingestion of 
contaminaied food oỉ animal origin, espedaliy, beef, poultry 
and eggs, and dalry Products. Animal-to-human ơansmis- 
sions can occur particularly aher handling amphibians and 
reptiles, and outbreaks oí hospital-acquired NTS have also 
been repoited. NTS occurs worldwide; in  developed 
countries it is usually a mild, self-limiting diarrhoeal disease 
that resolves in a íew days yvithout active treatment. In less 
developed areas NTS may cause serious invasive disease. 
Epidemiological data hom  some countries in  sub-Saharan 
Aỉrica indicate that it is one oỉ the most common causes oỉ 
baaeraem ia in adults and children. Invasive disease is more

common and symptoms most severe in the elderly, iníants, 
people with chronic condỉtions such as diabetes, or those 
vvho are immunocompromised.

Gasưoenteiịtis caused by Sãlmoneỉla spp. is oíten 
clinically similar to  that caused by other bacteríal pathogens. 
Many panents are asymptomatic or have a mild disease. 
Symptoms usually begin 24 to 48 hours (range 8 to 72 
hours) aíter inỉection, with ỉever, headache, abdominal 
cramps, and diarrhoea. These symptoms and possibly also 
nausea, loss of appetite, and vomiting, usually last for 3 to 7 
days. Less than 5% oỉ cases are complicated by Salmoncỉla 
baaeraemia; complicatíons oỉ this can indude endocaiditis, 
meningitis, mycotic aneurysms, septic arthritis, and osteo- 
myelitis.

Uncomplicated NTS enteritis is usually m anaged by 
íluid and elecưolyte replacem ent (sẹe Diarrhoea, 
p. 1808.2).u  Antìdiarrhoeal dxugs are generaỉly not 
recommended as they may prolong baaerial excretìon.1-2 
Antìbaderíals have a  Limited role and are not usually 
recommended for uncomplicated cases.1A meta-analysis3 oỉ 
đntimicrobiaỉ therapy íor Salmonilla enteritis ỉound that 
antỉbacteriaỉ therapy produced no dinical benefit in 
uncomplicated dỉsease and that it may prolong Saĩmonclla 
detection in stools. Antibaaerials may be given to those 
patients with severe gasơoenteritis, those who are at a high 
risk for invasive disease, or those with proven baaer- 
aemia.1-2

Dmg resistance has Limited the useỉuLness of traditional 
Đrst-line empirical antibacterial agents such as benzylpeni- 
dllin, ampidỉlin, co-trimoxazole, chloramphenicol, tetra- 
cydines, sulphonamides, streptomydn, and gentamidn.2'4̂  
Multứesistant R-type strains of s. typhimuriưm, induding DT 
104, have further lim ited the ưea tm ent options.7:‘l 
Empirical treatment w ith oral dprotloxadn, oral azithro- 
mycin, or intravenous ceítriaxone is recommended 
although there is also inaeasing resistance to  these 
antibacteriab (espedally dproQoxadn).1'4 Nalidixic add  
resistance has been reported and has been shown to predict 
lack of response to íluoroquinolones.2 Resistance to 
cephalosporins has also been recognised.4-11'13 For patients 
with a recent travel history, aá throm ydn may thereíore be 
the prelerred first line optíon.1 Carbapenems su ch as 
imipenem, meropenem. and ertapenem may be usehil for 
multidrug resistant iníections.4

Treatmentis usually given for 3 to 7 days1-14 and is oíten 
extended to 14 days in immunocompromised patients.2 In 
HlV-ỉníected adults, the CDC recommends dproũoxadn for 
7 to 14 days in those with a CD4+ T lymphocyte count of 
200 cells/microlỉtre or more with miid gasưoenteritìs (vvith 
or vnthout bacteraemia); 2 to 6 weeks ưeatment is 
recommended for those with a CD4+ T lymphocyte count of 
less than .200 cells/microlitre.14 Relapses in iníectìon have 
been well-documented in HTV-iníected patients and 
recurrent Sabnonella might require chronic suppresáve 
therapy.14

Empirỉcal treatment for patients with bacteraemia should 
be with both a Quoroquinolone and a third-generation 
cephalosporin to account for multidrug resistant organ- 
isms.2 Monotherapy should be given once sensiúvities are 
knovvn;2 third-generation cephalosporins may be used and 
ceỉtriaxone is considered appropriate. for treatment of 
meningitis.5-6 Bacteraemia usually needs a 7- to 14-day 
course of antibacterial treatment2-6 and longer courses may 
be needed in those wlth immunosuppression.6 Those with 
meningitis may need 4 weeks of ưeatment6 and 6 weeks of 
tteatment has been suggested for those with endovascular 
iníections.2

Chronic carriage can be treated with amoxicillin (1 g 
three times daily for 3 months), co-trimoxazole (960 mg 
tvvice daily for 3 months), or ciproAoxacin (750 mg twice 
daily for 1 month).2
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ShígeDosis. Shigellosis (badllary dysentery) iỉ an enteric 
ứiíectìon caused by shigella dysenterùu, s. Ịlexnerì, s. boydii, 
or s. soroưi (also caỉled groups A, B, c, and D respectively), 
Gram-negatìve bacteria belongmg to  the Enterobacteria- 
ceae ỉamily. It is endemỉc in most of the developing world 
and ũ  the most important cause of bloody dỉarrhoea 
worldwide, resulting in at least 80 'million cases and an 
estimated 700000 deaths each year, mainly among chil- 
dren under ỉ  years of age.1 s. sonnã and s. boydii usually 
cause relatively mild disease, vvhereas a spedhc serotype 
of s. dysenteriae, sd l or shiga badllus, Is the organism 
responsible for shigella epidemics and causes the most 
severe, prolonged. and potentially fatal disease. The distri- 
bution of diữerent spedes varies geographically.

Shigella are spread through the fecal-oral route. and 
disease ís commonest where there is overcrowding and poor 
hygiene and sanitation. Onset typically occurs 12 to 96 
hours after exposure, and the illness may range írom mild, 
selMimiting, watery diarrhoea to severe colitis and 
dysentery with blood and mucous in the stools. Severity 
depends both on the iníecting organism and patient-spedhc 
factors induding age and degree oỉ malnutrition.

As with any lorm oí diarrhoea (p. 1808.2), rehydration is 
the key to treatment.1 Although most milder iníections, 
particularly those due to s. sonnei, will resolve without 
treatm ent vvithìn 4 to 7 days, all cases of bloody diarrhoea 
should be treated lưomptly with an antibacterial that is 
eũecdve against Shigtlla. The aim of antibacterial therapy ỉs 
to speed recovery, reduce the serìousness of the disease, and 
đecrease the length of time that patientỉ are iníective. The 
choice of antibacterial has changed over tíme as resistance 
to various antibacterials developed; different pattem s oí 
resistance have been reported around the world. As 
svidespread resistance has developed to traditional first-line 
drugs induding ampidllin, co-trimoxazole, and nalidhtic 
add. W H 0‘ considers dproíloxadn to be the drug of choice 
ỉor empirical treatment in patients of all age groups; in 
adolescents and children, for whom quinolones are not 
routinely recommended (see Precautions, under Ciproílox- 
adn , p. 266.1), the benefit is thought to outweigh the risk. 
Pluoroquinolone resistance has been reported in some parts 
of the vvorld (particularly the Indian subcontinent),2'5 and 
where local strains oí Shigclỉa are knovvn to be resistant, 
second-line antỉbacterials recommended by WHO indude 
oral pivmedllinam, and parenteral ceỉtriaxone. A áthro- 
m ydn  is also recommended for second-line use in aduỉts by 
WHO, and as an altematìve for children by the American 
Academy of Pediatrics,4 although there have been concems 
regarding rapid development oí resistance; Shigeĩla spp. 
resistant to aãthrom ydn have already been reported in 
Europe7 and resỉstance to adthrom ydn and ceỉtriaxone in 
the Indian subcontinent.* A systematic review’ o f l  6 studies 
(1748 subjects) to evaluate the saíety and efficacy of 
antibaaerials in the treatment of ShigtUa dysentery found 
limited evidence that most of the commonly used 
antíbacterials (ampidllin, co-trimoxazole, nalidixic add, 
Auoroquinolones, pivmedUinam, ceỉtriaxone, and aã thro- 
m ydn) reduced diarrhoea and the duration of íever 
compared with no antibacterial treatment, but insuffident 
evidence to recommend any spedíic antìbacterial. To 
accommodate temporal and geographical shiíts and 
antibacterial resistance in Shigelỉa strains around the 
worid, it recommended that empứical therapy should be 
guided by local or regional antibacterial senãtivity 
pattem s.’ EHective antibacterial treatm ent should lead to 
symptomatic improvement vvithin the first 48 hours; where 
this does not occur, the possibility oi antibacteríal resistance 
should bẹ considered.1

Vỉtamin A may be a useful adjunct to treatment, 
espedaũy in children in developing countríes who are at 
risk for malnutrìtỉon (see Diarrhoea, under.V itam in A, 
p. 2100.1).4 Supplementaỉ ãnc, which may reduce the 
inddence and severity of diarrhoea both in the acute period 
and in the next 2 to 3 months, is also recommended for 
children up to 5 years of age (see Diarrhoea, under Zinc 
Sulíãte, p. 2127.2).'

Oral shỉgella vacdnes are being studied for prophylaxis.
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Yersinia enteritìs. Yersinia enterocoìừica ìỉ a Gram-negative 
bacterỉum oỉ the Enterobacterỉaceae ỉamily and the spedes 
most commonly responsible íor yersiniosis. y. enterocolitica 
has been isolated in patỉents worldwide, but the infection 
appears to occur mainly in  cooler dim ates and in  some of 
these countríes it rivals Salmonella and Campylobađer and 
exceeds shigella as a cause of acute bacterial gasơo-cnter- 
itis. Pigs are a major reservoir for y. cnterocolitica sưains 
that inỉect humans and inỉection is usually nansmitted by 
eating contaminated íood, espedally raw or undercooked 
pork Products, or drinking contaminated unpasteurised 
milk or unưeated water; transmission through blood 
transíusion is rare.

Iníeaion vvith y. cnterocolitica occurs most oỉten in young 
children. Symptoms usually develop 3 to 7 days aỉter 
exposure and vary depending on the age of the person 
iníected. Common symptoms in children include diarrhoea 
(which is oíten bloody), íever and abdominal pain, which 
last for up to three weeks or longer. older children and 
adults can present vvith right-sided abdonúnal pain and 
íever that may be coníused with appendicitís. In some 
patients, complications such as reactive polyarthropathy, 
erythema nodosum, and lUe-threatening baaeraem ia may 
develop. Increased susceptíbility to  Yersinia infection has 
occurred in patients vvith ữon overload treated with 
desíerrioxamine (seep. 1547.2).

As with any íorm of diarrhoea (p. 1808.2), rehydration is 
the key to t r e a tm e n t  and m ost íorm s of mild 
uncomplicated enterítis do not require antibacterials. 
However, systemic inỉection and bacteraemia requứe 
antibaaerial ơeatm ent.1 Reports of anúbaaerial suscept- 
ibility from diherent parts oi the world indicate that y. 
enterocoỉitìca is suscepúble to many antimicrobial agents.1 
Drugs with good innacellular acúvity such as trimethoprim, 
co-trimoxazole, tettacydine, chloramphenicol, or ũuoro- 
quinolones may be preíerred.1 Doxycydine or co-trim- 
oxazole have been recom m ended5 íor complicated 
gastrointestinal and ỉocal exưa-intestinal iníectìons or 
doxycycline and an  aminoglycoside em pirìcally in 
bacteraemia. Co-trỉmoxazole as first choice or altematively 
a Quoroquinolone, an aminoglycoside, or ceíotaxime have 
also been recommended.4 A study1 undertaken in a 
paediatric hospital in the USA to determine the antibacterial 
susceptibílity pattem  of y. enterocoỉitica reported that 
susceptibility pattems oỉ the organism had not changed 
over the 12-year study period. The most active agents in vitro 
were ceíotaxime, cehriaxone, ceỉepime, co-trimoxazole, 
gentamidn, tobramydn, imipenem, and dproSoxadn; all 
were also considered to be dỉnically appropriate. Systemic 
ceỉotaxime and ceítriaxone were effective for treating 
bacteraemia. The majority of isolates wcre resistant to 
ampidllin and hrst-generation cephalosporins. Similar 
susceptlbility pattems were reported in  a study conduaed 
in  China.5 A patient w ith chronic Yeninia iníection who 
responded well to tetracycBne or co-trimoxazole, but 
relapsed on -yvithdravval, was tteated successhilly with 
dproũoxadn.4
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Gonorrhoea
See under Sexually Transmitted Diseases, p. 206.2.

Granuloma inguinale
See under Sexually Transmitted Diseases, p. 207.1.

Haemophilus influenzae inỉections
Haemophilus inỊluenỉae is a Gram-negative bacterium that 
colonises the upper respiratory ưact in  the majority of 
healthy people. Most are carriers of non-encapsuỉated (or 
nontypeable) strains, but a small proportion carry H. 
inỊluemae type b (Hib), the most virulent of the 6 
encapsulated strains. Transmission is by dose con taa  vvith 
an iníected person or by inhalation of respừatory tra a  
droplets. In most developed countries there has been a 
decreasc in the rate of nasopharyngeal colonisation by Hib 
and in the inddence of Hib iníection since the inơoducdon

and widespread use of Hib conjugate vacdne. However, Hib 
inỉectíon still occurs in  unimmunised children or those who 
have not completed the childhood immunỉsation schedụle; 
Hib iníections are uncommon in children more than 6 years 
old. Hib sưains cause systemic disease, the most serious 
being meningitis which mainly a£fects children less than 2 
years old. Other invasive conditions indude bacteraemia, 
cellubtís, epiglottitis, septic arthritìs, and pneumonia and 
empyema. In developing countries pneumonia is respon- 
sibie for more deathi than  meningitis. Non-encapsulated 
strains invade the mucosal suríace causing iníectìons such 
as otitis media, sinusitis, and conjunctivitis and iníect 
patìents with chronic bronchitis. These strains are a 
common cause of community-acquữed pneumonia in 
adults, espedally those with chronic obstructive airsvays 
disease or AH>S.

Choice o f  tre a tm e n t. For iurther details oí these 
iníections and their management, see under the specitic 
disease side-headings. Ampidllin and chloramphenicol 
have been the antibacteriaỉs of choice against H. inỊlumiae, 
but increasing resistance, espedally to ampidllin, should be 
bome in mind; there have been several reports of 
multíresistant strains.1'* Parenteral cephalosporins such as 
ceftriaxone or ceíotaxime have been found to be ettecúve5 
and are cunently preíerred for serious H. influenzae type b 
iníections.4 There have been ưeatment íailures in H. 
influenzae meningitis with cehiroxime and there is argument 
over its eíhcacy.5 Meropenem is a hirther altemative.6

For upper respiratory inỉections and bronchitis caused by 
nontypable straũis oral antibaaerials may be used. About 20 
to 35% of these sưains are resistant to ampidllin and some 
experts suggest co-trimoxazole (or trimethoprim in the UK) 
as the preíerred antibacterial; ampidllin, amoxidUin (with 
or vyithout davulanic add), oral second- or third-generation 
cephalosporíns. a tetracycline, a Auoroquinolone, or the 
macrolides azithromydn or darithrom ydn are suggested 
altematives.4

P rophylaxis. Immunisatìon is the most ehectìve way of 
preventing Hib in iníants and children and vacdnation is 
induded in the inỉant immunisation schedules in some 
developing and most developed countries induding the UK 
and USA. However, there are no vacdnes available for the 
prevention of disease caused by nontypable H. influenzae. 
For íurther inform ation on haemophilus influenzae 
vacdnes see p. 2387.2.

Young children who develop invasive Hib disease have a 
low but signiScant risk of a second episode of Hib inỉection 
and are also more likely to become asymptomatic carriers 
and transmit the organism to others. Household contacts of 
Index cases, espedally young children and those with 
underlyũig medỉcal problems such as immunosuppression 
and asplenia, are aỉso at increased risk of developing 
invasive IDb disease. Recommendations for the prevention 
of secondary IDb disease have been made7'* and usually 
indude chemoprophylaxis w ith rìỉampidn (or altematively 
ceítriaxone) for the index case and for dose contacts of the 
index case. For hirther iníormation on chemoprophylaxis 
see Meningitis Prophylaxis, under Uses and Adminisưation 
of Rưampidn, p. 353.2.
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Helicoixider pylorì infeđion$
Antibacterial therapy Ĩ5 used to eradicate Helicobaăir pyỉori 
iníection in peptic ulcer disease (p. 1816.2) and MALT 
lymphoma of the stomach (p. 698.1). The role of H. pylori 
and the value of its eradication in dyspepsia (p. 1809.3) and 
gastro-oesophageal reũux disease (p. 1810.2) is less dear.

Inỉections in immunocompromised patients
Padents with a deíective immune System are at increased 
risk of iníection. Primary immune dehdency is rare, 
whereas secondary dehdency is moie common; immuno- 
suppressive therapy, cancer and its treatm ent, HIV 
iníection, or splenectomy may cause neuữopenia and
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impaired humoral and cellular inununity in varying 
degrees. The risk and severity ot iníections depends upon 
the duration of compromised ũnmunity, the degree to 
which immune hinction is compromised, w hether cellular 
or humoral hinctions are affected, and upon breaches in 
physical baniers, for example due to severe mucositis or 
prolonged vascular access. Thus patìents w ith proíound 
neutropenia or a history of spleneaomy are prone to rapidly 
Progressive and potentially liíe-threatening inlections; 
those with neutropenia induced by cytotoxic chemotherapy 
or by preparation for transplantation are partỉcularly 
vulnerable to acute iníections whereas those in whom 
immunosuppression results bom  viral iníectíons or 
congenital deíects are at lower risk of acute iníections.1 
Padents in whom neutropcnia persists for more than 10 
days are not only at risk of opportunistic bacterial iníectìons 
but also susceptible to vứal, tungal, and parasiticinfectỉons.

Iníectious diseases are a major cause of morbidity and 
mortality hi patients with AIDS (see HlV-assođated 
Iníections and Complicatìons, p. 960.3). Some are due to 
common pathogens, but others are opportunistic and are 
caused by normally avirúlent commensals. Children with 
HIV iníectíon appear to be at spedal risk of serious bacterial 
iníections with common encapsulated bacteria. For hirther 
reíerence to some bacterial iníections assodated with AIDS, 
see Gastro-enteritis (p. 182.2), Nontuberculous Mycobac- 
terial Iníections (p. 196.1), and Tuberculosis (p. 212.2). 
Detaỉled guidelines for the prevention and ơeatm ent of 
opportunistic iníectíons (including some bacterial iníec- 
tions) among HIV-infected adults, adolẽscents, and children 
have been developed in the USA.13 Fungal, protozoal and 
viral iníections which can aííect immunocompromised 
padents are discussed in the relevant chapters under 
Iníections in Immunocompromised Patients, p. 566.2, 
p. 923.3, and p. 962.2, respectively.

Reports írõm Europe and the USA shovv that over the 
past few decades there has been a shift in the occurrence of 
bacteraemia in íebrile neutropenic patients bom  Gram- 
negative organisms to  Gram-positive organisms.4 Factor 
inỉluendng this change indude changes in dinical practice 
such as the use of Central venous catheters, changes in 
antibacterial use, and antibacterial resistance; when 
antibacteriaỉ prophylaxis is given, local resistance pattems 
have been shown to aữect the aetiology of iníections.4

TREATMENT. Onset of íever Ũ1 neutropenic patients is 
indicative of potentìally serious iníectìon that may progress 
to septicaemia and death. The severity of inlections depends 
on many iactors (see above) and it is theretore diíGcult to 
produce a Standard drug regimen; in addìtion, the choice of 
empirical therapy must be adapted according to prevaỉlỉng 
local antìbacterial suscepábility pattems. Guiđelines have 
been produced in many countries, of whtch those issued by 
the Iníectious Diseases Soóety of America’ for both the 
initìal and subsequent management of íebrile neutropenic 
patíents are íairiy typical:
• empỉrical antibacterịal therapy should be given promptly 

to all neuơopenic patíents at the onset of íever; aíebrile 
neutropenic patients who show signs and symptoms 
compatíble with inỉectíons shouỉd also receive empirical 
antíbacterial treatment

• consideratíon should be given to vvhether the patient 
requires vancomydn therapy. ư  so, treatment should 
begin with vancomyđn plus cefepime, cettaãdime, or a 
carbapenem, with or vvithout an aminoglycoside.

• if vancomydn is not indicated, intravenous mono- 
therapy should be given with
• either a cephalosporin (celepime, although concems 

have been raised about its saíety,4 or ceftazidime) or a 
carbapenem (imipenem-dlastatin or meropenem) for 
uncomplicated cases

• in more complicated cases, or vvhere resistance is a 
problem, combined treatment should be given with 
an aminoglycoside and One of ceỉepime, ceftazidime, a 
carbapenem, or an antipseudomonal penicillin such 
as tìcardllin vvith davulanic add  or piperadllin wjth 
tazobactam.

• low-risk patíents may be treated empirically either orally 
vvith dproAoxadn and amoxidllin vvỉth davulanic add, 
orintravenously as for uncomplicated cases above. Initial 
treatment vvith oral antibacterials alone is, however, not 
recommended for children’

The ìnitíal regimen usually needs to be given for 3 to 5 days 
in order to determine its efficacy. In patìents in whom Ịever 
raolves and in whom a causatìve organism is idenúried, 
antíbacterial treatment should be modiGed for the spedũc 
organisms and broad-spectrum antíbacterials continued for 
at least 7 days or until culture results are negative and the 
patient has dinically recovered.’ In aíebrile patients in 
whom no causative organism is ỉound but who werc 
consldered at high risk at the onset of treatm ent/the same 
antíbacterials should be continued intravenously; those 
considered at low risk initíally may be switched to oral 
therapy with dproQoxadn plus either amoxiđllin-davu- 
lanic add  (adults) or cerixime (children).’

Patients in whom fever persừts throughout the rirst 3 to 5 
days but for whom no aetìology is determined may have a 
non-bacterial iníection, a bacterial iníection that is 
reừactory to treatment, the emergence of a second 
iníection, or đrug íever.’ Such patíents shoulđ be reassessed 
and then One of three oprions foUowed. If the patient's 

.conditíon is dinically stable, the same antíbacterial 
ưeatm ent may be condnued; ư there is still no change in 
the patíent's condition, consideration should be given to 
stopping vancomydn u  it has been given. Altematively, u  
there is evidence of Progressive disease or drug toxidty, the 
antíbaaerỉals given may be changeđ; if vancomydn has not 
been given, it may be added to the regimen. The thữd 
option is to add an antíỉungal drug (amphoteridn B) with or 
w ithout a change to the antibaaerial regimen if the patìent 
is íebrile through days 5 to 7 and resolution of neutropenia 
is not imminent.’

The optimum duration of therapy is govemed by the 
dinical situarion. The most ỉmportant determinant of 
successíully stopping anribacterials is the neuưophil count:’
• ri no iníectìon is idenriried aíter day 3, the neutrophỉl 

count exceeds 500cells/mm3 for 2 consecutive days, and 
the patient has been aíebrile for at least 48 hours, then 
antibacteriạl treatment may be stopped

• ư neutropenia penists in the absence of íever, it is 
reasonable to stop antíbacterial treatment after 5 to 7 
days Ũ1 patients who were initíally considered at low risk 
and who are dỉnicạlỉy vvell, though such patients should 
be dosely monitored and intravenous antìbacterials 
reinstigated immediately on recurrence o! íever or 
evidence of inỉectìon.’ In aíebrile patíents w ith profound 
neuưopenia (less than 100cells/mm3), or in  those vvith 
mucositís or other risk íactors, continuous antibacterial 
tteatm ent should be considered throughout the éntìre 
neutropenic period

• in  patients w ith persistent íever and  prolonged 
neutropenia in vvhom haematological recovery cannot 
be anridpated, consideratìon may be given to stopping 
antíbacteriaỉs after 2 weeks íí no iníectíon has been 
identiGed and carehil observatíon is possible.’

• dinically weU patíents vvith persistent íever may have 
their antíbacterials stopped aíter 4 to 5 days ư the 
neu troph ỉl count rem ains a t least 500 ceUs/mm3 
throughout this period and there is no sign of inỉection 
and no response to therapy; such patíents should be 
dosely monitored íor subsequent iníections vvhich are 
usually easily treatable, and empirical am photeridn B 
should be considered despite cessation of antibacterials if 
íever persists for 5 to 7 days after the start oí initìal 
therapy’

• patients who remain lebrile aíter recovery bom  
neutropenia and despite broad-spectrum antíbaaerials 
should be reassessed for undiagnosed iníectíon which 
may be hmgal, mycobacterial, or vứal

The routine use of colony-stlmulạtíng ỉactors as an adjunct 
to anribacterial ưeatment is no t generally recommended’ 
but may be indicated in lebrile neutropenic patìents at high 
risk of serious iníectìons or iiưection-related complications; 
examples indude some patients vvith malignant neo- 
plasms1* and those with persistent severe nem ropenia and 
infections that are not responsive to anribacterials alone.5 A 
systematìc review,  of the use of colony-srimulating ỉactors 
in patíents w ith íebrile neutropenia due to cancer 
chemotherapy conduded that thẽir use did not affed 
overall mortality but did reduce time spent in hospital and 
the neutrophil recovery tũne.

PROPHYLAXIS. Most infectíons in immunocompromised 
patients are caused by organisms bom  their ovvn alimentary 
tract and in cancer patỉents, for example, may follow 
chemotherapy-induced mucosal damage to the tract. 
Several prophylactic strategies have been used to try to 
reduce the risk of infection during severe neutropenia, such 
as isolation of the patient, granulocyte transỉusion, actíve or 
passive inưnunisation, acceleration of granulocyte recovery, 
and antìbacterial prophylaxis. Possible antíbacterial pro- 
phylactic regimens have induded selective decontamina- 
tion of the alimentary tract using oral nonabsotbable 
anribacterials (see also under Intensive Care, p. 189.3) or 
tteatm ent with absorbable anribacterials (most commonly a 
Đuoroquinolone or co-trimoxazole). A systematíc review of 
101 randomised, controlled, studies in 12 599 alebriỉe 
neuưopenic patients (mostly vvith leukaemia) lound that 
antibacterial prophylaxis signiricantly decreased the rỉsk of 
death írom all causes by 34% when compared w ith no 
intèrventìon; the most signiricant reduction in mortality 
was assodated with the use of íluoroquinolones.10

Although antíbacterial prophylaxis is also eííective in 
aỉebrile patients likely to be neutropenic, the efficacy of 
empirical ưeatment means that prophylaxis is less widely 
used11 and the Iníectìous Diseases Sodety of America’ 
discourages routìne use; reasons indude toxidty of the 
antíbacterial potentìal íungal overgrovvth, and problems of 
bacterial resistance.

Immunocompromlsed patìents may benerit bom  appro- 
priate immunisatíon against common iníections, although

precautions relatìng to the use of live vacdnes in such 
patìents should be observed (p. 2375.2).

The duratìon and severity of neuttopenia can be reduced 
by the use granulocyte or granulocyte-macrophage colony- 
stimulatíng ỉactors, and this may be a useíul adjunct in 
iníection control in selected patients.7 Bone marrow 
protectíve agents such as anrifostíne are also being studied.
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Intensive care
Like inununocompromised patients (p. 186.3), those in 
intensive care units (ICUs) are often very susceptible to 
endogenous inỉectỉons, espedalỉy respiratory and urinary- 
tr a a  inỉections, arising bom  gastrointestinal colonisation by 
aerobic Gpam-negative badỉli acquữed in  hospital. The 
inặdence of pneumonia in ICU patìents ranges bom  7 to 
mốre than 40%,* and mortality bom  ventìlator-assodated 
pneumonia may exceed 30 to 50%.13 For íurther 
inỉormation on ventílator-assodated pneumonia see under 
Pneumonia, p. 202.1.

Selective decontaminatìon regimens aim to reduce this 
risk by elimỉnatịng potentíally pathogenic organỉsms bom 
the throat and intestines vvhile preserving the indigenous, 
mosriy anaerobic, flora.4
• selective decontaminatìon of the digestive tract (SDD), 

uses non-absoibable antibacterials given orally and 
through a nasogastric tube; in some studies systemic 
antíbacteriak (usually cephalosporins) were ađded in the 
íirst 4 days of the ICU stay to prevent early iníections

• selective oropharyngeal decontamination, (SOD) uses 
topical oral applicatíon of antibaaerials or antỉseptìcs, 
such as chlorhexidine gluconate or povidone-iodine

In an initial report’ in 1984 SDD reduced the inddence of 
nosocomial iníectíon from 81 to 16% in a group of multiple 
trauma patients. Since then hirther studies have been done 
to evaluate the eữicacy of SDD in ICU patients. VVhile results 
showed that SDD reduced infection-related morbidity, its 
cflea on mortality was not dear. Furtherinore other 
outcomes, such as beneridal eíỉects on duration oí 
ventUation, ICU or hospital stay, and cost-efficacy were 
also uncertain.4 Selectíon of antibacterial resistance is 
considered a serious adverse eriect4 and the preventive 
eriects of SDD have been considerably lovver in ICUs with 
high endemic levels o{ antìbacterial drug resistance.7 SOD 
may thereíore be an atưactive option because the 
antiseptícs and antíbacterials used have a low potential ỉor 
inductìon and selectìon oỉ amibacterial resistance.* A 
systematic review and meta-analysis’ of 11 randomised 
controlled studies (up until May 2006) suggested that in 
mechanically ventílated parients, antiseptíc SOD prophy- 
laxis reduced the inddence of ventilator-assodated pneu- 
monia; but no firm condusions could be made on the èriect 
of antibacterial SOD. Neither o( the two oral decontamina- 
tìon regimens appeared to aỉfea mortality, duratlon of 
mechanical ventilatíon, or stay in  the ICU. A latér meta- 
analysis’ of 36 randomised controlled studies (published up 
until March 2009 and involving 6914 patients) assessed the 
effect of prophylactic antìbaaerial regimens ■ íor the
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prevention of respiratory-tract iníections and overall 
mortality in adults receiving intensive ca re. It ỉound that a 
combinatìon of topical and systemic prophylactìc antibac- 
terials reduced respiratory-ưact iníectìons and overall 
mortality; treatm ent based on topical prophylaxis alone 
reducẽd respiratory iníections but not mortaũty. A large, 
multìcenữe study9 conducted ìn 13 ICUs using duster 
randomisatíon showed that tbe use oỉ either SOD or SDD 
was associated wiứi ỉmproved mortality in critìcally ill 
adults.

The risk of antibacterial resistance was evaluated in only 
one study1-10 This prospective, randomised, conưolled study 
of 934 patients admitted to a surgical and medical ICU 
compared a SDD regimen with a control group receiving 
Standard tteatm ent.10 Colonisatỉon vvith Gram-negative 
baaeria resistant to ceỉtazidime, đproíloxacin, imipenem, 
colistin, ortobram ydn occurred in  16% of SDD patients and 
in 26% of those in the control group. No patient in either 
group was colonised with MRSA, while 1% of all patìents 
were colonised with vancomydn-resistant enterococcus.

Although SDD reduces hospital-acquired pneumonia, u s  
guidelines discourage routine antibacterial prophylaxis,7'11 
espedally in hospital settings where there are high levels of 
antibacterial resistance,7 and particularly in relaúon to 
prevention of nosocomial pneum onia.11 CDC guidelines do, 
however, recommend topical oral chlorhexidine gluconate 
0.12% during the perioperative period only for adults 
undergoing cardiac surgery.7

Another potential source o{ inỉection in intensive care is 
hom  the usẽ of in trav ascu la r ca thete rs. Catheter-related 
bloodsưeam inỉections occur in 3 to 10% of patients vvith 
inserted catheters12-13 and are a leading cause of nosocomial 
bloodstream inỉectíon in ICUs.13 Most serious catheter- 
related iníections are assodated with Central venous 
catheters.14 Conditions that compromise host deíences 
(induding severe bum s and malnutrítion), severe sepsis, or 
severe and sustained multiple organ dystunctìons are 
assodated with a higher risk of catheter-related bloodsưeam 
iníectíons.15 Colonisatìon of the catheter tip due to 
migration oỉ skin organisms hom  the insertion site into 
the cutaneous catheter ưact is the most common route-of , 
iníection for short-term Central venous cathetfjs.13-15 For 
long-tenn catheters (those staying in  place móre than 15 
days), colonisation is mainly due to  manipulation of the 
venous line with migration of organisms along the intemal 
lumen of the catheter.1313 The ability oí organìsms to adhere 
to host proteỉns such as Sbronectin that commonly build up 
on catheter tips, makes colonisation easier.13’15 The 
oiganisms implicated most oíten are coagulase-negative 
staphỵlococd;13'14 other organisms commonly involved 
indùde Staphylocũccus aureus, Candida spp., Entcrococd. and 
Gram-negative badlli.13

Guidelines for the p rev en tio n  of iníection assodated 
with both peripheral intravascular and Central venous 
catheteiisation have been developẹd.K16“  Prevention and 
control of iníection involves several interventions, which 
should be used in com bination.13'15-19 Intervention 
measures indude:
• barrier precãutions at the time of catheter insertion
• disinỉection oỉ the skin at the insertìon site with 

chlorhexidlne or altematively povidone-iodine
• the use oi catheters ímpregnated with antibacterial 

(usually riíam pidn or minocydine) or antiseptic agentỉ 
(commonly chlorhexidine or silver sulỉadiaõne)

• use of good aseptic technique and hand hygiene (see 
p. 1733.1) w hen accessing or maintaỉning the catheter 
System

Antibacterial prophylaxis has not been shown to reduce the 
rate of iníection w hen given during catheter insertion,13-15 
but when antibaaeiials were given with a Central venous 
catheter in place, risks for catheter colonisatíon and 
bloodstream iníections were signiỉicantly reduced.13 Hovv- 
ever, the use of prophylactic antibacterials is discouraged 
because of concem  over the emergence of resistant 
organisms.1*-19 Antibacterial ointments (such as badtradn, 
m upữodn, neom yđn, and polymyxin B) or antiseptic 
ointmentỉ applied to catheter-insertion sites increase the 
rate of catheter colonisaóon by lungi, promote the 
emeigence of antibacterial-resistant bacteria, and have not 
been shovra to decrease the rate of iníections.13 Studies 
suggest that anticoaguỉants su ch as heparìn and low- 
molecular-vveight heparins are able to decrease fibrin 
sheath and thrombus ỉotmation around the catheter and in 
so doing reduce catheter-related infections.15'20 Routine 
replacement of short-term catheters as a means to reduce 
iníection rates is not recommended.13'1*

Guidelínes ỉor the diagnosis and m anagem en t of 
intravascular catheter-related iníections have been devel- 
oped by experts in the USA.21 Antìbaderials for catheter- 
related iníections are often given empirically and the choice 
oỉ drug should take into account local andbacterial 
susceptibility data and the severity of disease, and should 
usually cover coagulase-negative staphylococd. Empirical 
therapy with vancomydn is generally recommended where 
there is a high prevalence of MRSA. Daptomycin may be

given as an altem ative if isolates have vancomycin MIC 
values greater than 2 micrograms/mL. Linezolid is not 
recommended for empirical therapy.21 For empirical 
treatment of inỉection thought to be caused by Gram- 
negative badlli, a íourth-generation cephalosporin, carba- 
penem, or combinations oỉ a beta lactam and beta-lactamase 
inhibitor, with or w ithout an aminoglycoside is recom- 
mended; combination antibaaerial tteatment should be 
given when multidrug-resistant Gram-negatìvebadlli (such 
as Pscudomonas aeruginosa) are suspected in neutropenic or 
severely ill patients w ith sepsis, or in those knovvn to be 
colonised vvith such pathogens.21

Antibacterial treatm ent can be stopped after 10 to 14 
days if a response is seen within 2 to 3 days. A longer 
treatment duration oỉ 4  to 6 weeks is recommended íor 
patients vvith persistent íungaemia or bacteraemia aíter 
catheter removal, for patients who are lound to have 
inỉective endocarditis or suppurative thrombophlebitis, and 
for paeđiatric patients with osteomyelitis; 6 to 8 weeks of 
treatment are recommended for adults with osteomyelitìs.21
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Legionnaires' disease
Ltgionella pneumophila is an aerobic, Gram-negative 
bacterium that was first identìhed in 1977 as the result of 
an outbreak oí severe pneumonia at a convention of the 
American Legion. Legionnaires' disease ỉs the pneumonic 
fonn of the iníection and is a relatỉvely common cause of 
com m unity acqu ired  pneum onia (see p. 202.1); 
non-pneumonic inlectìon (called Pontiac íever) is a milder, 
usually seU-limiting, ũu-like illness. Legionellosis has been 
suggested as a broad term to cover pneumonic and 
non-pneumonic dinical syndromes caused by any Legioneỉla 
spp„ which may indude L. bo&manii, L. mìcdadei (Pittsburgh 
pneumonỉa agent), and L. wadsworthii. These bacteria are 
íound worldwide in the envừonm ent and particularly in 
warm water and warm damp places. Iníection is usually 
transmitted by aerosolữation or aspiration. Serious out- 
breaks have been assodated with iníeaed air-conditioning 
Systems or w ater supplies. Older adults, smokers, and

immunocompromised people áre particularly susceptible to 
Legionnaires' disease. Symptoms usually begin 2 to  14 days 
aíter being exposed to the baaeria and are similar to other 
ỉorms of pneumonia. The severity of disease ranges from a 
mild cough to  a rapiđly Progressive pneumonia vvith 
respừatory íailure, shock, and multi-organ tailure.

The m ortality rate from Legionnaữes' dỉsease is 
dependent on the severity of the disease, the appropriate- 
ness of initial antibacteiial treatment, the setting where 
iníection was acquired, and host íaaors. In unơeated 
immunocompromised patients the mortality rate may be 40 
to 80%; u  treated appropriately this decreases to 5 to 30%. 
For immunocompetent patients the mortality rate is about 
10 to 15%. The usual tre a tm e n t  for mild to  moderate 
Lcgionella in íeaions is w ith an oral macrolide, with 
erythrom yón now increasingly replaced by aãthromycin;1’2 
clarithromyãn, roxithromyón, or telithromyõn may be 
íurther acceptable altem ative macroliđes.1-2 Oral Auoroqui- 
nolones (such as dproíloxadn, levoũoxadn, or moxiílox- 
adn) are also increasingly recommended as altematives to 
the macrolides.1'3 Doxycycline or co-trimoxazoIe are hirther 
altematives.1-2-4 For severe iníections or in immunocom- 
promised patients parenteral therapy (if available) with 
aãthrom ydn, darithrom ydn, or a ũuoroquinolone is 
recommended.1-2 Combination inơavenous treatment with 
erythrom ydn and riíampidn has alsò been used for severe 
iníectíons.2 Rưampidn has also been given vvith fluor- 
oquinolones or doxycycline, especially in severe or 
deteriorating illness or in immunocompromised patients, 
although this may be of little turther beneíit.2 Generally 
about 7 to 10 days of treatment should be given to those 
with milđ to moderate íníections, while those vvith more 
severe iníections, multisystem dỉsease, or who are 
immunocompromised should be treated for up to 21 
days.1-2 However, patients treated with oral aã throm ydn 
may only need 3 to 5 days treatment due to its long halí-liíe 
and tissue retention.1'2
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Leprosy
Leprosy (Hansen's disease) is a chronic disease caused by the 
badlỉus, Mycobacterium ỉeprae; it has a prolonged incubation 
period (years) and sIow onset of symptoms. Disease results 
from badllary inhỉưation of the peripheral nervous System, 
skin, eyes, respữatory mucosa, bones, and testes. It is not 
highly inlectious and transmission requires both prolonged 
dose contact with an infeaed parient and an inherent 
immunological susceptibility to the disease in the exposed 
person. Clinical leprosy may be regarded as a consequence 
oi deíicient cell-m ediated im munity in susceptible 
individuals; most individuals are naturally immune, and 
symptoms are suppressed. The clinical manỉỉestations 
depend on the badllary load and the host's immune 
response to the mycobacterium. Patients with leprosy may 
be dassiĩied as having:
• M ultibacilla ry  (or lepromatous) leprosy, which occurs 

when cellular immunity is largely dehdent, and indudes 
the sub-groups lepromatous (LL), borderline leproma- 
tous (BL), and midborderline Ieprosy (BB), as well as any 
other types giving a positive skin smear for add-fast 
bacilli. Generally the lepromin test (p. 2543.3) is 
negative.

• P a u d b a d lla ry  (or tuberculoid) leprosy, which results 
when cellular immunity is only partially dehdent, and 
indudes the sub-groups borderline tuberculoid (BT), 
tuberculoid (TT), and indeterminate leprosy (I) when the 
skin smear is negative. Generally the lepromin test is 
positive.

For the pụrpose of ưeatment, WHO dassUĩes patients with 
more than 5 skin lesions as having multibadllary leprosy, 
and those with 1 to 5 skin lesions as having paudbadllary 
leprosy. The use of this dinical dassihcarion avoids the 
necessity toprovide íadlities íorbacteriological examination 
of skin smears.

Changes in the hosts ũnm une response to the 
mycobacteria may result in lep ra  reac tions and unless 
ưeated these may lead to severe nerve and tissue damage.1 
Most reactìons belong to One of rvvo main types:
• T ype 1 lepra reactions, or reversal reactions, are caused 

by spontaneous increases in T-cell reactivity to 
mycobaaerial antigens (type IV hypersensitivity) and 
occur in patients vvith borderline ỉorms of leprosy. These 
reactions are charaaerised by erythema and oedema of 
the skin and tendemess of peripheral nerves. Prompt 
ơeatm ent with corticosteroids is necessary to prevent 
perm anent nerve damage.2'5 Treatment is usually 
continued for 3 to 6 months. Adding azathioprine may
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permit the use of lower cumulative doses of cortico- 
steroid.4 M ethoơexate was found to be effecứve in 
ưeating a patient intolerant to corticosteroids,7 vvhile 
dclosporin is considered to be eHective for chronic 
neuritis.2-5 Prophylactic use of Iow-dose corticosteroids 
durìng the íirst 4  m onths oí Standard multidrug 
ưeatment for leprosy has also been investigated, and 
íound to decrease the num ber of reactional episodes by 
75%; bu t the protective effect was lost by the end of 12 
months.9 •

• Type 2 lepra reactions, also known as erythema 
nodosum  leprosum  (ENL), represent a systemic 
inílammatory response (type D3 hypersensitivity) to 
dead bacteria and are accompanled by high levels oỉ 
drculating tum our necrosis íactor alpha (TNFa ). This 
reaa ion  occurs only in  patients w ith borderline 
lepromatous or lepromatous leprosy. Mild type 2 
reactions may be treated with antì-inílammatories but 
moderate or severe reactions should be treated with 
cordcosteroids or thalidomide (in males and post 
menopausal vvomen).2'4 The inàdence and severity of 
ENL has decreased since the indusion of dofazũnine in 
multidrug regimens, probably owing to the drug's 
antì-inflairunatory action.2 Clofazimine does not act as 
rapidly as either corticosteroids or thalidomide, nor is it 
as eííective.2 However, dofazúnine may be used with a 
corticosteroid in patients w ith severe ENL who are not 
responding adequately to treatm ent w ith coiticosteroids 
alone or vvhen the risk of toxidty with corticosteroids is 
high; it may be given alone w hen corticosteroids are 
contra-indicated.10 Other TNFa inhibiting drugs that 
have been tried indude pentoxiíylline5-11 and inflix- 
imab.12 Chloroquine has also been used with limited 
e ííec t1 Antileprotic drug therapy is generally condnued 
during lepra reactions.

Although measures to manage the consequences of nerve 
damage and lepra reactions are an  ímportant part of the 
management of leprosy, curative antibacterial therapy is the 
mainstay of tre a tm e n t. Dapsone monotherapy, long the 
basis of this, has been replaced since the 1980S with 
multidrug oral regimens designed to overcome the 
development of resistance. Dapsone, riíampidn, and 
dofazũnine íorm the elements of the Standard combina- 
tìons.5JJ Nevver altematives indude darithrom ydn, mino- 
cyclỉne, and Auoroquinolones such as oĐoxadn, moxiílox- 
adn, and peíloxađn. These may be used as second-line 
therapy for patients unable to tolerate dapsone or 
doíaám ine. Ethionamide or protionamide have been used 
in light-skinned patients to avoiđ dofazimine's tendency to 
pigment the skin, but are no longer recommended because 
of theữ risk of hepatotoxidty.

The most vvidely used multidrug regimens are those 
recommended by W H 010 and in  these the choice of drugs 
and length of tteatm ent are based on the dinical 
dassiũcation outlined above.
•  MULTtBAClLLASY LEPROSY

The Standard regimen recommended by WHO for 
multibadllary leprosy is riíam pidn 600 mg and dofaz- 
imine 300 mg both given once a month, w ith dofazứnine 
50 mg and dapsone 100 mg both daily. Treatment is 
continued for 12 months.4-10
A 2-year treatment duration was chosen originally 
because it is highly effective in the majority of cases and 
avoids the need to assess response vvith skin smears. 
However, such a long ưeatm ent duration is an  obstade 
to implementing treatm ent programmes in  areas vvhere 
healthcare is inaccessible or the inỉrastructure is poor. 
Ongoing dinical studies and experience with patients 
deíaulting from ưeatm ent have encouraged WHO to 
now recommend that treatm ent for 12 months is 
adequate.4 Early hopes tha t reducing duration of 
treatm ent to as little as one month would be possibỉe 
have not been supported by a study using daily 
rifampidn and otloxadn.14
In patients íor whom riíam pidn is unsuitable because of 
resistance or intolerance, WHO recommends10 daily 
treatm ent w ith dofazimine 50 mg, oQoxadn 400 mg, and 
minocydine lOOmg íor the first 6 months; treatm ent is 
then continued for at least a hirther 18 months with 
dofazimine plus either mmocycline or oũoxacin.
If the toxic eííects of dapsone are severe, it should be 
stopped and ưeatm ent continued with rííam pidn and 
dofazũnine in  the Standard dosage for 12 months.10 
Riíampidn 600 mg, oíloxadn 400 mg, and minocydine 
lOOmg (ROM) given once a  m onth for 24 months vvas 
íound to  be as effective as the WHO Standard regimen 
given for 24 m onths15 and has been suggested as an 
altem ative regimen, particularly for those who cannot 
take dofazimine.3'10

•  PAUCIBACHXARY LEPROSY
The WHO recommended regimen4'10 for paudbadllary 
leprosy is riíampidn 600 mg monthly and dapsone 
lOOmg daily. Treatment is continued for 6 months. u  
there are severe toxic eííects w ith dapsone it should be

. substituted w ith doỉazimine 300 mg monthly and 50 mg 
daily for 6 months.10
On the basis of a dinicaỉ study14 shovving that a singỉe 
dose each of ríỉampidn 600 mg, oũoxadn 400 mg, and 
minocydine lOOmg gi ven together is only slightly less 
eữective than Standard multidrug ưeatment, WHO has 
suggested that this is a suitable altem ative ỉor patients 
with single-lesion paudbadllary leprosy.3 However, 
reservations have been expressed about the study, 
induding concems regarding the short follow-up17 and 
poor microbiological rationale.1*

. •  RELAPSE
Relapse after a recommended course of muỉtidrug 
therapy for multíbacillary or paudbadllary leprosy can 
occur and WHO recommends re-treatm ent w ith the 
initial regimen.3-4 Although the relapse rate aíter 
Standard multidrug therapy for multibadlỉary leprosy is 
generally low,3-19 there js insuttiáent ìnỉormation on the 
long-terĩn efficacy of shorter ưeatm ent courses.14

•  PHECNAÍỈCY
Standard multidrug therapy is safe during pregnancy.4’5 
Leprosy patients who are pregnant or breast íeeding may 
experience clinical deterioration and, in  general, 
antileprotic therapy is continued in  such patients.

•  PROPHYLAXIS
Leprosy is spread from person to person through 
respiratory droplets, so household contacts may become 
iníected. A systematic revievv and meta-analysis20 has 
conduded that prophylaxis, usually with dapsone, in 
some household contacts may prevent disease in  this 
high-risk group. A laige randomised placebo-conưolled 
study21 found that a súigle dose of riíampidn given to 
contacts of new patíents w ith leprosy signihcantly 
reduced the inddence of developing leprosy in the first 2 
years but no diữerence was noted beyond 2 years. WHO’ 
suggests that contacts of newly diagnosed cases should be 
examined ỉor evidence of leprosy and then advised how 
to watch for early signs of the disease; prophylaxis Vvith 
riíampiđn or other antileprotics is not recommended in 
leprosy control programmes. BCG vacdne appears to be 
protective. Vacdnes spedhcally against leprosy are under 
Inyestigation.

•  ELIMINATXON
The multidrug therapy regimens recommended by WHO 
have been widely implemented in  recent years raising 
the possibility of eliminating leprosy as a public health 
problem: that is, redudng the prevalence to less than 1 
case per 10000 population in endemic areas. Consider- 
able progress tovvards this target has been made, and it 
was announced Ũ1 2001 that the global level of leprosy 
had decreased by over 90%. Fuìl conơol of leprosy, 
however, has stĩll not been attained in several countries 
and continued etíorts are necessary. WHO has since 
developed a global strategy for the íurther reductlon of 
the leprosy burden and sustaineđ leprosy conưol.22
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Leptospirosis
Leptospữosis iĩ  a zoonotic iníection caused by serovars oi 
spirochaetes from the genus Leptospira, such as Leptospừa 
in terTO Ịam . These are carried by wild, domestìc, and farm 
animals, and can be spread to huinans by contaa with 
urìne, blood. or tissue of inỉected animals or a contammated 
envừonment. Leptospirosisis more common in Dopical and 
subưopical areas, where the dũnate and greatér contact 
with inỉected envứonments increase the likelihood of 
inỉectỉon. Occupatíonal groups most at risk indude farmen 
and agricultural workers, although there have been 
outbreaks among partidpants in water-sports. The organ- 
isms enter the body through broken skin or in taa  mucous 
membranes, can inỉect any intem al organ. and cause 
damage to the walls of small blood vessels. Many inleaed 
people remain asymptomatic and most patients with 
symptoms have a relatively mild course of iníection with an 
acute flu-like illness characterìsed by' íever, myalgia, 
headache, and conjunctival suHusion. A small proportíon, 
however, develop severe leptospữosis (Weil's disease), with 
haemorrhagic complications, jaundice, and renal impair- 
ment.

The routine use oỉ antibacterials to tr e a t  leptospỉrosis is 
conưoversial as most cases are seư-limiting,1 and there Is 
insuỉBdent evidence to provide d ea r guidelines íor 
treatment. However, ưeatment is usually recommended as 
soon as the diagnosis o( Ieptospirosis is suspected,1-2 and 
preíerably within 5 days of the onset of symptoms.2 
Intravenous benzylpenidllin is recommended for severe 
leptospkosis.2 Intravenous cehriaxone,3 ceíotaxime, or 
doxycydine4 are altematives. Aminoglycosides su ch as 
stteptomydn are used in sonie countries.5 Oral antibac- 
terials such as amoxicilỉm, ampidllm, doxycydine, or 
erythromydn máy be used in milder iníections.2 Jarisch- 
Herxheimer reactions may occur aíter penidllin treatment 
(see Adverse Eữects, under Benzylpenidllin p. 231.2).1 
Preliminary data have suggested that azithromycin may be 
eữective in mild to moderate leptospirosis; Quoroquinolones 
and carbapenems have also shown activity in vitro.i

The iqpdence of leptospừosis in us soldiers in Panama 
vvas ređuced w hen they were given prophy lax ls with 
vveekly oral doxycycline throughout the period of 
exposure.4 Prophylaxis has been suggested for ttavellers at 
increased risk of iníection, beginning 1 to 2 days beíore and 
continuing throughout the period of exposure.7 Leptospir- 
osis vacdnes are available in some countries (see p. 2397.3).
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Listeríosis
Listeriosis is an iníection caused by Lừteria monocytogenes, an 
anaerobic, food-bome, Gram-positive baaerium  that occurs 
ubiquitously and is íound in soil, vvater, and vegetation. It is 
able to grow in a wide range oỉ temperatures, induding 
those tound under reírigeration.

Aỉthough exposure to L. monocytogencs is inevitable, 
iníection is relatively rare in hum ans.1'3 When Ít occurs, it 
foIlows ingestion of food contaminated wỉth a high 
concentradon of the bacteria; ỉoods at high risk oỉ 
contamination indude processed and unprocessed dairy 
Products (espedally those made vvith unpasteurised milk), 
cold meats, pâté, ravv vegetables, and salads. The incubation 
period may range hom  1 or 2 days up to 3 months.‘Those 
vvho are immunocompetent may have a. seU-limiting 
gastroenteritis after consumption,1-2 and a mild cutaneous 
iníectìon has occurred in those who have dứectly handled 
iníected Products or animals.1'2 Occasionally invasive 
disease (listeriosis) OCCUIS, espedally in the immunocom-
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promised, ửie young and elderly, and in pregnant women 
and their íetuses and neonates. Usterial meningitis and 
bacteraemia are the most common presentations; the latter 
may lead to endocarditis.1’3 L. monocytogeneí may also cause 
meningoencephalitis, focal CNS iníection, and iníection oí 
viscerãl organs, the eye, bones, and joints, and pleural, 
peritoneal, and perícardial spaces.u  Listeríosis is fatal in up 
to a third of cases.1-2,4

Listerial inĩection is espeđally dangerous to the fetus and 
neonate. Pregnant women are prone to developing listerial 
bacteraemia (aỉthough CNS involvement is rare). The 
bacterìa cross the placenta and inỉect the fetus; íetal distress, 
spontaneous abortion, still-birth, or premature delivery 
may then occur. M atemal deaths arẽ rare but the fetãl 
mortality rate is up to 50%. Iníection may also occur duríng 
delivery, and perìnatal sepsis or meningitis are common. 
Late-onset illness may develop up to a month after 
delivery.1-2

The treatm ent of choice is intravenous ampidllin at high 
doses,1-4 although penicillin is also active. An aminoglyco- 
side, usually gentamicin, is often added for synergy.1'5 Those 
vvith a penidltin allergy may be given co-trimoxazole,u ’5 
vancomyđn,1-3 teicoplanin,1 or erythrom ydn.5 Reports of 
the successíul use of other antibacterials indude listerial 
meningitis treated with levoíloxadn and meropenem;6 
endocarditis in a patient intolerant of Standard therapy 
ơeated with oral linezolid;3 listerial meningitis and brain 
abscesses rehactory to Standard therapy ưeated with 
intravenous linezolid and meropenem;4 and rhombence- 
phalitis successíully treated with ]ũiezolid.7 RUampidn has 
also been used but resistance has been reported vvith 
monotherapy.’ Cephalosporins,1-5 íosíomycin,5 and nali- 
dixic add5 are ineffective. Some Huoroquinolones (such as 
dproAoxadn) show decreased susceptìbility, however, the 
newer ũuoroquinolones such as levoũoxadn and moxi- 
Qoxadn have strong bacteriddal activity against L. 
momxytogenes.’ Therapy should continue for 2 weeks in 
those with baaeraem ia, 3 weeks in meningitis, 4 to 6 weeks 
in endocardỉtis, and 6 to 8 weeks in brain abscess or 
encephalitis.
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Lyme disease
Lyme disease is a seasortal iníectious disease caused by the 
spirochaete Bơrreìia burgdoTferi and transmitted mainly by 
ỉxodes ticks. I. scapuỉarừ, one of the spedes of ticks that may 
cause Lyme disease, may also be inỉected with, and 
transmit, Aitaplasma phagocytophilum and/or Babesia microti 
and thereíore the bite bom  tiús tick may lead to Lyme 
disease, hum an granulocytic anaplasmosis (see Ehrlichiosis, 
p. 179.1), orbabesiosis (p. 922.2) as a single inỉection oras a 
co-iiứection.1 Lyme disease was Ễrst recognised in the 1970s 
in Lyme, Connecticut, but when the spìrochaete responsible 
was later identiSed, it was found to occur worldwide with 
regãonai variatìons. Lyme disease is a  multisystem disease 
characterised by inílarrưnatory reactions that mainly affeas 
the skin, nervous System, heart, and ioints, and can be 
divided into 3 stages. In the early stage a characteristic skin 
lesion (erythema migrans) occurs at the site of the tick bite 
and may be accompanied by flu-like or meningitis-like 
symptoms. This may be íollovved vveeks or months later by 
signs of đisseminated inỉectíon, indudìng neurological and 
cardiac abnormalities, and even years later by chronic 
arthritis and the late skin manUestation acrodermatìtis 
chronica atrophỉcans, both signs of persistent iníection.

Appropriate t r e a tm e n t should prove curative, espe- 
dally in  the eariy stages. Recommendations for treatm ent1'4 
give oral tetracydines (doxycydine or tetracydine) and the 
beta-lactam antibacteriaỉs (amoxidllin, phenoxymethyl- 
penicdllin, or cehưoxime) as the antibaaerìals of choice íor 
earfy Lyme disease in the absence oi neurological symptoms 
or advanced AV block. Treatment is usually for 14 days 
(range 10 to  21 days for doxycydine and 14 to 21 days for 
amoxỉdUin or cehiroxime). The macrolides (aãthrom ydn, 
darithrom ydn, erythromydn, and roxithromydn) are less 
eítectíve and shonld only be used in patỉents allergic to, or 
who cannot be given, first-line đrugs.2-3 Young children 
(usually speõBed as below 8 years of age in the us and 
below 12 years in  the UK) may be given amoxidllin OT

ceỉuroxime.1-5 Pregnant vvomen should avoid teơacyclines 
but may be given any of the other oral regimens.1-3

Adults and children presenting w ith neurological 
íymptoms. either early or late, should be treated with 
intravenous cehriaxone, ceỉotaxime, or benzylpenidllin ỉor 
14 to 28 days. Patients allergic to cephalosporins or 
penidllins may be given oral doxycydine 200 to 400 mg 
daily in 2 divtded doses.1-3 Early Lyme disease with cardiac 
complícations may be ưeated with either an oral or 
intravenous antỉbacterial for 14 to 21 days. Lyme arthritừ 
can generally be eữectively ưeated w ith one of the oraỉ 
regimens given lor 28 days. Patients with ongoing or 
recurrent joint pain after the initial ơeatm ent course may be 
re-treateđ with either another 4-week course of oral 
antibacterials or with intravenous ceítriaxone for 2 to 4 
weeks. Acrodermatitis chronica aừophicans may be treated 
with an oral antibacterỉal for 21 days.3

A small percentage of patients continue to  have 
non-spedfic symptoms aíter appropriate treatment of 
Lyme disease; there is some controversy over w hether 
prolonged ơeatm ent is eííective in these patients and 
studies have suggested othem ise.5'* The use of antibac- 
terials in patients with chronic (more than 6 months) 
subjecdve symptoms aíter recommended treatment is hotly 
debated,  ’° but the Iníectious Diseases Sodety of America 
(IDSA) does not support such therapy.3

Adults and older children co-ìnfeứed with A. phagocyto- 
phiĩum should be ưeated with doxycydine for 10 days. In 
the us, recommended treatm ent for severely ill children 
less than 8 years of age is doxycydine for 4 to 5 days 
foIlowed by amoxidllin or celuroxime to complete a 14-day 
course. Patients vvith mild illness and who cannot be given a 
tetracydine may be given riíampicin 300 mg twice daily for 
7 to 10 days plus amoxidỉlin or ceỉuroxime.3

P reven tive  measures against Lyme dísease indude the 
use of tick repellents, physỉcal protection,3-"-12 and prompt 
removal of attached ticks.3 Most guldelines3’11 do not 
support the use of empirical antibacteríal therapy or 
serologic testing aíter tick bỉtes as generally the risk of 
iníectíon is low,13 particularly if the tick is removed 
promptly. The risk of Iníection may, however, be greater if 
the tick has fed to repletion.14 A study15 ham shown that 
empirical treatment with a síngle dose of doxycydine given 
within 72 hours of a tick bite may be vvarranted in endemic 
areas where the probability of iníection is high. Although 
routine antibacterial prophylaxis is not recommended by 
the IDSA,3 they recommend that a single dose of 
doxycydine may be given provided that the tick has been 
attached íor 36 hours or more, prophylaxis can be staned 
within 72 hours of the time of tick removal, and the tick 
spedes can be identiỉied as í. scapuỉaris. Lyme disease 
vacdnes are available in some countrìes.
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Lymphogranuloma venereum
See under Sexually Transmitted Diseases, p. 207.2.

Melioidosis
Melioidosis (or Whitmore’s disease)1'3 is caused by the 
Gram-negative aerobic bacterium Burkholdería pseudomallà 
(Pseudomonas pseudomaỉlei), and naturally occurríng in/ection is 
common in tropical and sub-ưopical regions where it is 
ỉound in soil, mud, and vvater; it is endemic in south-east 
Asia and northem  Australia.1 Its true incidence and

distribution may, hovvever, be much wider than originally 
thought. B. psĩudòmallei has some ỉeatures that makes it a 
candidate ÌOT deliberaie release as a biosveapon.

Naturally acquired iníection usually occurs by inocula- 
tion, or sometimes by inhaỉation or aspíration. Most cases 
occur in  people with some underlying medical condition 
such as dỉabetes, chronic kidney or liver disease, or those 
who are immunocompromised (but HTV infection does not 
appear to be a major risk íactor); penon-to-person spread is 
extremely rare. The incubation period ranges hom  1 to 21 
days and is thought to depend on the size and route of the 
inoculum; latent intervals as long as 62 years have been 
reported. The expected incubation period after deliberate 
release oỉ aerosol-based biologica! weapons is 10 to 14 days. 
Diagnosis is dưhcult because of the broad range of clinical 
manUestations. Melỉoidosis ranges hom  localised iníection 
to acute pneumonia and fulminant septic infection; any 
organ or part of the body can become chronically infected. 
Hovvever, most cases present as a lebrile illness vvith severe 
pneumonia and sepsis. Patíents may become overwhelmed 
by the iníectíon and die hom  septic shock within 48 hours 
ol developing symptoms. Untreated, the mortality rate for 
melioidosis vvith septicaemia approaches 100%, but with 
optimal treatment this can be reduced: in Thailand 
melioidosis is associated with a case íatality rate of about 
50%,*'2 while in Australia, the rate is about 20%.2 The 
prognosis of melioidosis is much better in children than in 
adults, and relapse is rare.1

Melioidosis ỉs dưtìcult to treat, and response to 
tre a tm e n t is oíten slow despite high-dose parenteral 
antibacterials being given. B. pseudomallei is also intrinsically 
resistant to many antibaaerials including some third- 
generation cephalosporins, penicillins, riíamycins, and 
aminoglycosides; it shows relative resistance to Auoroqui- 
nolones and macrolides.2 Treatment was based on anecdotal 
regimens until, in a study hom Thailand,4 intravenous 
ceừaádim e halved the mortality of severe melioidosis when 
compared Tvith conventional parenteral treatm ent with 
high doses of chloramphenicol intravenously, doxycycline, 
and co-trimoxazole. As a result ceftazidime came to be 
considered the tteatment of choice for the íntensi ve phase of 
tteatm ent.113 Altematives include the carbapenems such as 
imipenem and meropenem.1'2'5 Cefoperazone with sul- 
bactam and amoxitíllin with davulanic acid have also 
proved ehectíve and the latter may be given as empirical 
treatm ent for septicaemia in areas vvhere melioidosis is 
endemical.1-2 Resistance to ceftazidime and amoxidiụn- 
davulanic add  has been reported,6 emphasising the 
importance of careíul monitoríng for the emergence of 
resistance durỉng ưeatment. Ceftazidime plus co-trũn- 
oxazo!e, both given inttavenously, has been advocated by 
some for severe melioidosis, espedally in patients with 
septicaemia.7 High dose parenteral antibacterial ưeatment 
should be given for at least 10 to 14 days ỉor systemic 
infections followed by eradication-phase (or maintenance 
ữeatment) with oral antibacterials. Prolonged intensive- 
phase parenteral therapy is generally used ỉor deep-seated 
inỉections such as osteomyelitis, multìple undrained 
abscesses, or CNS iníection. Granulocyte colony-stimulating 
factor (G-CSF) has been added to intensive phase therapy 
(usually meropenem) to decrease early mortality in patients 
presenting with severe sepsis.2,3 Introduction of G-CSF 
therapy at one hospital in  Ausưalia was reported to decrease 
the mortality rate hom  95 to 10%.* Hovvever, a study in 
Thailánd, reported no signihcant effect on mortallty when 
G-CSF was given to patients vvith severe sepsis.’

Oral treatment should only be started when there is dear 
evidence of dinical im provem ent.1 In Thailand, a 
conventional treatment regimen of chloramphenicol given 
for the first 8 weeks of oral treatment, with doxycydine and 
co-trimoxazole given íor 20 weeks, has been assodated with 
relapse rates of about 10%;1J this rate increased to nearly 
30% ư  antìbacterial tteatm ent was taken for 8 weeks or 
less.1 Lower relapse rates have been reported in Australia 
where co-trimoxazole monotherapy is given for 3 to 6 
months.2 A regimen of co-trimoxazole with doxycydine 
was found to be equivalent to the conventional regimen, as 
dehned by culture-contaned recuưence,10 and treatment 
for at least 12 to 20 vveeks is recommended by some 
experts.3 Ih children and pregnant women high doses of 
amoxádUin -vvith davulanic add  may be given.1-1-" Some 
patients with mild iníections, indudỉng skin and soh-tissue 
lesions and parotìd abscesses, have been successtuỉly ưeated 
vvith the oral regimens alone.12

Although there is no evidence of the protective eữicacy 
of postexposure antibacterial p rophy lax is in preventing 
melioidosis, on the basis of animaỉ experiments doxycydine 
or co-trimoxazole may be given orally for 7 days to those 
knovvn to have been exposed to heavy contamination.13
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Menĩngitis
Meningitis1"* reíers to iníection of the subarachnoid space 
and meninges, which may be caused by vứuses, bacteria, 
protozoa. or hingi. The symptoms and signs of meningitis 
result from the host inĩlanunatory response to iníection. 
Whereas vừuses cause the majority of generally miỉd cases 
of iníẹctious meningitis, bacterial meningítis is usually a 
more serious condition. Meningitis may occasionally be a 
maniíestation of non-iníectious (auto-immune or neoplas- 
tic) disease. This section đíscusses bacterial meningitis and 
its management. For reíerence to íungal meningitis, see 
p. 566.3.

The bacteria most olten found in  adult or childhood 
meningitis (from 3 months of age) are Meừseria meningitidừ 
(meningococci) and Streptococcus pneumoniat (pneumococ- 
ci). N. meningitídừ A, c, and W135 are the main subtypes 
involved in epidemics in the Airican menlngitis belt, 
vvhereas B and c  subtypes are responsible for outbreaks in 
Europe and North America. Haemophilus influenzat mening- 
itis was a common cause of meningitís in inỉants and young 
children be£ore the availability of H. influimae type b 
vaccine, and this pathogen ũ  still found in non-vacdnated 
young children, particularly in resource-poor countries. In 
neonates, inlants, pregnant vvomen, ỉmmunocompromised 
patients, and the elderiy, Lừtería monocytogenes and Gram- 
negative barilli may also be encountered, and Sư. agalactiae 
may cause meningitis in neonates and inỉants. Meningitis 
after head trauma, neurosurgery, or in  the presence of CSF 
shunts is not inírequently caused by staphylococd (both 
Staphỵlococcus aureus and coagulase-negative staphylococd) 
or Gram-negative badlli.

The bacteria are transmitted from peison to person 
through droplets of respiratory or throat secretions. 
Iníection is spread by prolonged dose contact (such as 
kissing, sneezing and coughing, living in dose quarters or 
dormitories, and sharing eating or drinking utensiỉs). The 
average incubation period is 4 days, ranging between 2 and 
10 days. The dinical presentation of acute bacterial 
meningitis is largely dependent on the patient's age. The 
dassic maniỉestations of meningitis in  older dúldren and 
adults, induding íever, headache, neck stìKness, photo- 
phobia. conhision, and vomiting, are rarely present in 
infants. In general, the younger the patient, the more subtle 
and atypicai are the signs and symptoms. Fatality rates can 
be as lovv as 2% in iníants and children, and as high as 20 to 
30% in neonates and adults depending on the causative 
bacteria and patient's age. Brain damage, transíent or 
pennanent deaíness, or leaming disability may occur in up 
to one-third of surviyors. A less common but more severe 
(ohen íatal) form of meningococcal disease is meningo- 
coccal septicaemỉa which is characterised by a vvidespread 
haemorrhagic rash, acute adrenal insulũdency, and rapid 
drculatory collapse. (For hirther iníormation see Meningo- 
coccal Iníections, p. 194.1.)

C hoice o f  tre a tm e n t. Bacterial meningiris ú  a medical 
emergency and almost universally requữes hospitalisation. 
Death may occur in a matter of hours ư left untreated. ư  a 
patient vvith suspeaed baaerial meningitis cannot be 
transíerred to hospital urgently, UK guídelines5 advise that 
treatm ent with parenteral benzylpenỉdllin should be staited 
beỉore Uansíer. Altemative antibacteiỉaỉs indude a thỉrd 
generation cephalosporin or chloramphenicoL6 Patients 
w ith suspected or con&rmed bacterial meningitis should 
have blood and/or CSF samples taken íor culture and 
receive tmpirical therapy until the causative organism has 
been identiũed and susceptibility pattem s have become 
available.7"’ Empiric antibacterials are given intravenously 
in relatively high doses, and treatm ent shouỉd be targeted at

spedhc organisms as soon as the results of blood and/or CSF 
cultures are known. The choice of empirical therapy 
depends on the bacterial pathogens (and their antibacterial 
susceptibility pattems) tha t are most likely to have caused 
meningitis and varies with age and the presence oi 
predisposing íactors such as ưauma or neurosurgery. 
Guidelineỉ have been publisheđ íor the UK7-a-Ioal and the 
USA,’ and country spedhc guideỉỉnes should be consuỉted 
where available.
• In most countries, a third generation cephalosporin 

(high-dose ceítriaxone or ceỉotaxime) is recommended 
as empirical ữeatm ent for bacterial meningiús in aduỊts 
and children. These drugs are aa iv e  against N. 
mcningitìdis, most sư . pmumoniae strains, and H. 
inịlucmac, and penetrate CSF well.

• Where cetaiaxone or ceíotaxime are not available or are 
unaHordable, a combination oỉ ampidlUn and chloram- 
phenicol or chloramphenicol alone may be used as an 
ãltem ative.12 For ữiose patients aliergic to both 
penỉdllms and cephaỉosporins, a combination of vanco- 
m ydn and chỉoramphenicol may be given.7

• In patients over 55 yean  ampidỉlin should be added to 
cover Listería.*

• Empirical treatm ent in neonates m ay also indude 
ampidllin to cover Lừteria, and an aminoglycoside to 
cover Gram-negative organisms.’’13

• In the USA and other areas where penidllin and 
cephalosporin-resistant pneumococd or metidllm-resis- 
tant staphylococd are encountered, vancomydn (with or 
vvithout riíampidn) should be given with a third- 
generation cephalosporin to children or adults with 
bacterial meningitis.4-7'10

• Vancomydn together vvlth ceftazidime (or/cefepime or 
meropenem) should be given to patients with meningitis 
complicating neurosurgery, head trauma, or CSF shunts. 
Because of concem of suboptimal CSF peneưation, 
Vcmcomydn should not be used alone in  patỉents w ith 
meningitis due to resistant pneumococd or staphylo- 
cocd, espedally w hen dexamethasone is given as vvell.

The duration of antibacterial treatment depends on the 
organỉsm isolated. For sư. pneumoniae 10 to 14 days of 
ữeatm ent is recommended and for H. influenzae 7 to 14 days. 
For N. meningitidừ 7 days, ưeatment is suỉGdent. In L. 
monocytogenes and  group B streptococcal meningitis, 
andbacterials should be given for a minimum oi 14 to 21 
days vvhile Gram-negative badlli should be treated for a 
minimum of 3 weeks.,  u  For discussion on a shorter 
duratìon of treatm ent see Meningitis, tm der Uses and 
Adminỉstration ol Cehrìaxone, p. 256.1.

Chloramphenicol is eữective for the ưeatment of 
epldemỉc meningococcal meningins and ceỉtriaxone or 
chloramphenicol are the drugs of choice for patients over 2 
years of age in  areas with limited health íadlities.1-15 An 
intram uscular dose oỉ ceỉtriaxone (lOOmg/kg to a 
maximum of 4g) was íound to be a$ eHective as an 
intramusculai dose of oily chloramphenicol (100 mg/kg to a 
maxhnum oí 3g) ỉor the ưeatment of meningococcal 
meningitis during epidemics in resource-poor settings.14 For 
children under 3 months, intravenous ampidỉlỉn plus 
ceíotaxime or gentam idn are recommended to cover 
probable bacteria for this age group, while for children aged 
betvveen 3 months and 5 years, intravenous cehriaxone is 
recommended. Those older than 5 years of age may be given 
intravenous cehriaxone or ampidllin.15

P rophylaxis. Immunisation is the most eílective way of 
preventing baaerial meningitis in children and since the 
introduction of effective conjugate vaccines against the 
common meningeal pathogens the epidemiology of bacter- 
ial meningitis has changed. In the developed worid where 
these vaccines are routinely given as part of childhood 
immunisation programmes bacterial meningitis has become 
a disease of adults rather than of inỉants and children.3 
Vaccination is recommcnded for travellers to areas affected 
by meningococcal outbreaks and is compulsory for pilgrims 
going to Saudi Arabia. Several vacdnes are available to 
prevent baaerial meningitis. Unconjugated polysaccharide 
vacdnes against N. meningitidừ subtypes A, c, Y, and/ or 
W135, in  various combinations, ha ve been avaiỉabỉe for 
many years and are recommended for children older than 2 
years vvho are at high risk of iníection, such as those with 
asplenia and vvith terminal complement deCdendes, and 
students living in dormitories. A nevver conịugated 
tetravalent ACWY meningococcal vaccỉne protects against 
A, c, W135 and Y menỉngococcal subtypes and is now a Visa 
requirement for pilgrims to Saudi Arabia. A monovalent 
conjugate vacdne against N. meningitìdis subtype c has 
recently been licensed in  developed countries for use in 
children and adoỉescents. This conjugate vacdne produces 
better protection than  unconjugated polysaccharide 
vacdne, in chịldren under 2 yeãrs of age.1,5 ĩ t  has been 
more diíficult to develop vaccines against the group B 
subtype, hovvever, several avenues of research have 
resulted in the production of an e£fective vacdne against 
this subtype. For turther iníormation on meningococcal 
vacdnes see, p. 2401.3. The newer conjugate Haemọphilus

vacdnes (see p. 2387.2) are similarly more immunogenic 
than the polysacchariđe vacdne, and universal immuni- 
sation of inlạnts vvith these conjugate vacdnes has been 
assodated vvith mo re than 99% rẽduction in invasive H. 
inỊluemat type b diseases in developed countries.2 In 2000, a 
conjugate vacdne, directed against the se ven most 
prevalent invasive pneumococcaỉ strains in the USA, was 
approved íor routine chiỉdhood ừnmunisaũon and since 
2009 a 13-valent conjugate vacdne has been available in 
several countries. Three doses of the 7-valent vacdne, given 
at 2, 4, and 6 months of age, were assodated with a 
reduction of more than 90% in invasive pneumococcal 
iníections, induding sepsis and meningitis.2 For hirther 
inỉormadon.on pneumococcal vacdnes see, p. 2410.1.
• Close contacts o f patíents inỉected with meningococcus 

A, Y, or W135 should be oHered tetravalent meningo- 
coccal vacdne; children < 1 year of age should receive 2 
doses 1 month apait.1

• Those exposed to serogroup c iníection w ho are 
unimmunised or incompletely ứnmunlsed should be 
vacdnated with a meningococcal c vacdne. Those who 
completed a course more than One year beỉore should be 
oữered a booster.5

• All unimmunised index.cases under the age of 25 yean 
should also be oữered a meningococcal c vacdne. Cases 
of conBrmed serogroup c disease who have previouslý 
been ũnmunised with meningococcal c or tetravalent 
vacdnes should be oỉíered a meningococcal c vacdne 
beỉore discharge bom  hospital.3

Antibacterial ưeatment does not eliminate nasopharyngeaỉ 
carriage of N. meningừidừ and chem oprophylaxis should 
be given to dose contacts of the index case (irrespective of 
vacdnation status) to reduce the risk oí invasive disease.5 A 
systematic revlew17 ỉound that ceftriaxone, dproĐoxadn, 
and riíàmpidn were aỉl eSective at eradicating carriage for 
up to 2 weeks although resistance to rỉỉampidn may occur 
after prophylacđc ưeatment; penidlỉin was less eílective.
• A single oral dose o! dproQoxadn or, alternatively, oral 

riỉampidn twịce daily for 2 days should be given to dose 
contacts as soon as póssible (preíerably vvithin 24 hours) 
after diagnosis ol the index case. For pregnant vvomen, a 
single oral dose of either dproũoxadn or azithromydn. 
or a single parenteral dose of cehriaxone can be used.5

• ữ  íurther cases occur within a group of dose contacts 
within 4 weeks of receiving prophylaxis, then repeat 
prophylaxis should be with an altemative recommended 
antibacterial.5

• Index cases (except those whose disease was tteated vvith 
ceítriaxone) should be given anúbacterial prophylaxis 
beíore discharge from hospital.3 Chemoprophylaxis is 
also recommended for healứicare vvorkers whosẽ mouth 
or nose is directly exposed to large partide droplets or 
secretions írom the respiratory tra a  of a probable or 

'donhrmed index case oí meningococcal disease during 
acute illness and until 24 houis of systemic antibacterial 
treatment has been completed.3

Similarly, treatment of H. influenzae meningitis does not 
eliminate nasopharyngeal carriage of the organism and 
rìfampidn should be given to index cases for 4 days beỉore 
discharge bom  hospital. Anyone who has been in dữect or 
prolonged dose contact vvith the iníected persons should 
also be given riỉampidn for 4 days. Unvacdnated children 
should be immunlsed.

Chemoprophylaxis is not normally indicated for dose 
contacts of pneumococcal and other types of bacterial 
meningitis.7-14

The WHO recommendation for outbreak control is mass 
vacdnation of persons residing in districts in the epidemic 
phase as well as surrounding distrias in an alert phase. It is 
estimated that a mass immunisation campaign. promptly 
implemented, can avoid 70% of cases.1

A djunctive  tre a tm e n t. Mortality and morbidity, 
including deatness in children, remain high in meningitis 
despite eữective antibaaerial therapy. Endotoxins and 
other microbial Products, released from baderia aíter 
antibacterial tteatment. are able to elidt a severe inílamm- 
atory response, suggesting that anti-inflammatory drugs 
may be oi beneữt. A systematic review1, oỉ adjunctive 
corticosteroid therapy concluded that corticosteroids reduce 
mortality, neurological sequelae, and espedally the risk of 
severe hearing loss in both children and adults. This 
systematic revievv condudes that corticosteroids should be 
given beỉore, or vvith the Srst dose oỉ antibacterial in adults; 
the same recommendations apply to children living in  high- 
income countries. Hovvever, results ừom  a study in  sub- 
Saharan Aírica19 did not support the routine use of 
adjunctive corticosteroids in  the ữeatment of adults with 
baderial meningitis in resource-poor countries vvhere sưep. 
pneumoniat is the main pathogen and vvhere a large number 
of patients are also likely to have advanced HIV disease. 
Another study20 of dexamethasone in Viemamese patients 
over 14 years of age with suspected bacterial meningitis 
reported that dexamethasone did not improve survival in alỉ 
padents; signiíicant beneSt was only seen in patients vvith 
proven baaerial meningitis, induding those given prior
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ưeatm ent with antibacterials. This hnding was thought to 
be due to  patients with tuberculosis meningitis in the 
ơeatm ent group. The results of a later systematic review and 
meta-analysis,21 which induded these 2 studies, suggested 
that in  patient populations similar to  those seen in high- 
income countries and ìn populations with a low prevalence 
of HIV, adjunctive treatment w íth corticosteroids improved 
survlval and neurologỉc recovery in adults and adolescents. 
For iníormatíon on the use of corticosteroids in tuberculous 
meningitis see Tuberculosis, under Uses of Corticosteroids, 
p. 1614.3.

Careíul management of fluid and electrolyte balance 
may be important in  the ưeatm ent of meningitis and íluid 
restriction to prevent cerebral oedema has been widely 
advocated and used in children.2123 This practice was based 
on reports of hyponatraemia which were attributed to 
inappiopriately increased concentrations of antidiuretic 
honnone. Hovvever, subsequent studies have suggested that 
the raised concentration of antìdiuretìc honnone may be an 
appropriate host response to hypovolaemia, and that more 
liberal use of parenteral íluids may be beneíicial.2 A 
systematic revievv22 conduded that there is some evidence 
to support the use of intravenous ỉluids, in preíerence to 
restricted fluid intake, particulariy in the first 48 hours in 
settings with high mortality rates. Hovvever, where children 
present early and mortality rates are lower, there is probably 
little beneht and insuffident evidence to guide practice; it 
has been suggested that Buids should not be restricted in 
children.u  The British Infection Sodety working party7-’ 
recommends that aduỉt paúents w ith meningitis should nòt 
be Đuid restricted in an attempt to reduce cerebral oedema.
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Mẹningococcal inkctions
Meningococcal disease1'5 reíers to systemic irifectíon with 
Neừseria nưningitidừ and may present dinicaUy either as 
meningitís or septícaemia, or bóth. Less commón ĩorms of 
metastatìc meningococcal iníection indude polyarthritis,

All cross-reíerences reíer to entries in Volume A

pericarditis, pneumonitis, and genito-urinary-tract iníec- 
tìons. N. meningitidis ìs a Gram-negative bacterium, 
occurring worldwide, and is dassỉGed into several serotypes. 
Serotypes A, c, and W135 are responsible for epidemic 
meningitis in  sub-Saharan Aírica, while serotypes B and c 
are the cause of outbreaks in Europe and North America. 
The num ber of cases of meningococcal đỉsease due to 
serotype c has đecreased signihcantly after the inơoductíon 
of vacdnatíon in developed countries.

Intectíons are more conưnon in young children under 5 
years of age and in adolescents. N. mtningitidis only inỉects 
humans and about 10 to 25% of the population may be 
carriers oí the organism. The bacteria are carried in the 
pharynx and may sometimes penetrate the mucosa and 
spread through the bloodstream causing systemìc disease 
that may rapidly progress to shodc and death. Patients with 
meningococcal disease and asymptomatic nasopharyngeal 
caniers may spread meningococcal iníection Via respiratory 
dioplets or throat secretions. Close and prolonged contaa 
such as kissing, sneezing and coughing. living in close 
quarters, and sharing eating or drínking utensils are 
established risk íaaors.11'* Symptoms and signs during the 
early stage of meningococcal disease are non-spedfĩc and 
indude íever, vomiting, malaise, and lethargy. Most 
patients w ith meningococcal septicaemia develop a 
vasculitic rash (petechiae or purpura) which is oĩten scant 
or absent in patients with meningitis. Purpuric rash, 
drowsiness or impaired consdousness, and shock are late 
presentations and assodated with high mortality rates, 
which may be up to 50% in severe íorms. Meningococcal 
menỉngitis usually presents vvith headache, nedc stíffness, 
photophobia, and drowsiness. Mortality from meningo- 
coccal meningitis is less than in septicaemia and may be 
belovv 5% with prompt ơeatm ent.1-2-5

Guidelines íor prevention and conưol of meningococcal 
disease have been developed for the UK6'* and the USA.’-10 

Choice o f  tre a tm e n t. Mortality is reduced by early 
recognition of the disease and prompt treatment vvith 
anábaaerials. In the UK, rapid admission to hospital is 
considered the highest priority in suspected menỉngococcal 
disease; benrylpenidlUn should be given parenteraUy, 
preíerably intravenously, as soon as possible (either beíore 
or after transíer).1'5"* Altemative antibacterials indude a 
third-generatìon cephalosporin or chloramphenicol.5 Both 
iniáal empirical and later ưeatm ent may be with 
benzyIpenicUlin, ampidUin, chloramphenicol, or thừd- 
generation cephalosporins such as ceíotaxime or ceítriax- 
one.4-5'7-11-12 However, there are concems about caltium 
chelation w hen ceítriaxone is given with parenteral 
caldum-contaming Products and thereíore some experts 
advise ceíotaxime as the drug of choice.7'13 In iníants less 
than 3 m onths of age ampidlỉin (or amoxidỉlin) should be 
added to provide cover against listerial iníection.7 Oily 
chloramphenicol or cettriaxone are used during epidemics 
in Aỉrica and in areas w ith Umited health íadlities.4 
Uncomplicated meningococcal disease usualỉy requires 7 
days of antibacterial ưeatment. For hrnher detaỉls of the 
treatment of meningococcal meningitis, including the 
ơeatment oí dose contacts, see Meningitis, p. 191.1. 
Immunisation is the most eỉíective way of preventing 
meningococcal meningitís and several vacdnes are available 
(see Meningococcal Vacdnes, p. 2401.3).
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Mouth inỉections
Inỉections of the m outh ỉndude those of dental origin such 
as dental caries, abscesses, gingivitis, and periodontal 
iníections, and those without a dental origin. Iníections 
arỉsing in the nasal cavity, middle ear, oropharynx, and 
paranasal sinuses can also aHect the oral cavity. Emphasis 
has shiíted bom  treatm ent to preventíon of oral diseases.1 
This discussion deals mainly with iníections oí dental origin.

The organisms most often ỉound in oral iníections are 
viridans stteptococd, a variety of anaerobes, and lacultative 
streptococd.

D en ta l caries2 is a chronic dìsease caused by the erosion 
o! tooth enamel due to add  produced by bacteria (usually 
Streptococcus mutans) in plaque. This process is affected by 
salivary fiow and composition, exposure to íluoride, dietary 
sugar content, and preventative measures such as tooth 
brushing and Đossing. Fluoride in various íorms is used in 
dental caries prophylaxis. where it may promote 
remineralisation or reduce add produCTion by plaque 
bacteria.1'2 For lurther iníormation on the use of íluoride for 
dental caries prophylaxis see under Uses and Administration 
of Sodium Fluoride, p. 2089.2. Sugar-free chevving gum can 
also help prevent caries by stimulating the production of 
saliva.3’4 For íurther reíerences see Denial Caries under 
Xylitol, p. 2220.3. Dental caries vacdnes have been 
investigated.

The term p e rio d o n ta l disease5 reíers to conditions 
aữecnng the supporting structures around the teeth 
(periodontium), indudíng the gingiva, peridontal ligament, 
cementum, and alveolar bone. Pathogenic bacteria in the 
plaque, genetic íactors, tobacco and alcohol use, diabetes, 
immunosuppression, and the use of some drugs can 
contribute to such disease. G ingivitis (or gum disease) is an 
inỉlammation of the gums suưounding the teeth in 
response to baaerial bioíilm or plaque that accumulates 
between the gingiva and the teeth; irritation from plaque 
causes pockets to develop w here the gỉngiva separates from 
the tooth. Gỉngivitis may or may not develop ìnto 
periodontitis, but periodontitis is alvvays preceded by 
gìnglvitis. P e rio d o n titis  is an infection of the period- 
ontium causing mAammation of the periodontaỉ ligament, 
gingỉva, cementum, and alveolar bone. Wìth ongoing 
inAammation the periodontal coimectíve tìssue breaks 
down and destruction of the local alveolar bone occurs. 
Periodontal iníections are usually mixed iníections6-7 and 
are assodated vvith an increase in the number of Gram- 
negative and anaerobic bacteria.5’6

Most gingivitis and periodontitis can be prevented and 
treated by adequate oraỉ hygìene and plaque removal using 
mechanical means such as toothbrushing. Mechanical 
removal of calculus is necessary where the build up is 
signihcant. Antiseptics may also help to reduce plaque 
accumulation and several, but most notably chlorhexidine, 
have been used.4-* Oral antibaaerials may be used as an 
adjunct to scaling, root planing, or drainage in patients with 
reừactory disease, who are immunocompromised, or have 
signs of systemic illness.5-7 Antibacterials commonly used 
indude teưacydines, metronidazole, amoxidllin (with or 
vvìthout davulanic add), dprofloxadn, and dindam ydn.4 
Combinatlon therapy w ith metronidazo!e and either 
amoxidUỉn or dproUoxadn, or amoxidUin vvith davulanic 
acid followed by doxycydine has also been  used.6 
Dentoalveolar abscesses originating b o n  the periodontal 
tissue (usually caused by anaerobic bacteria) may be treated 
with meơonidazole; d indam ydn is an altematìve.7 Those 
originating bom  periapical tissues (usually caused by mỉxed 
iníections) can be ưeated vvith amoxidllin, meưonỉdazole, 
or dindam ydn.7 Antibacterìal ơeatm ent may be stoppeđ 
once the systemic signs of the iníection have resolved 
(usually aỉter 2 to 3 days of treatment).7 In the UK, the BNF 
advises against the routine use oỉ dindam ydn in oral 
iníecóons, but notes that it can be used ỉor the treatment of 
dentoalveolar abscess that has not responded to penidlỉin or 
meưonidazole.

Prcvotclỉa intermedia, tusiíorm bacteria, and spirochaetes 
have also been linked vvith ac u te  necro tising  u lcera tive  
gingivỉtis (ANUG; also caUed Vincent's iníection or trench 
m outh). ANUG may result in  accelerated destruction of 
aSected tissues, as vvell as local or systemic spread oí 
iníectíon. Treatment involves debridement and an oral 
penidlỉỉn with metronidazole; dindam ydn monotherapy is 
an altematíve. Antíbacterials and antíseptics delivered 
locaUy to the periodontal pocket may be of value.6
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Mycetoma
Mycetoma1-2 is a localised iníecnon íound worldwide, but 
most commonly in  the tropics and subưopics. ỉnỉection 
mainly results ừom  traum a to the skin, and may spread 
locally through the lymphatic System to surrounđtag 
tissues, progressively desưoytag connective tissue (ỉasda) 
and bone. It is chaxacterised by painless soft-tissue svvelling, 
dralning sinus tracts, and discharge of gratascomposed of 
Large aggregates oỉ hlaments (ỉungal or acttaomycẽte). The 
íoot is most often aãected (70 to 80% of cases), less oíten 
hand (12%), legs, and knee joints. The term Madura íoot is 
used for mycetoma aỉíecttag the foot. Mycetomas may be 
caused by various organisms; those caused by íungi su ch as 
Madureỉla mycetomatữ are called eumycetomas and are 
dỉscussed on p. 567.1. Those caused by the Ểlamentous 
bacteria, actinomycetes, are called ac tìnom ycetom as: 
Nocardia brasilicnsừ is the commonest acdnomycete 
responsible; others indude  Actinomadura madurae, A. 
ptUỉtieri, and Streptomyccs somatiensừ. For detaiỉs of systemic 
ìníections causeđ by Nocardia spp., see under Nocardiosis, 
p. 195.3. ,

Combined diug tteatm ent is preíerred íor acttaomyce- 
tomas so as to  avoid resistance and etadicate residual 
iníection; cures are usually achieved after treatment for 4 to 
24 months.1-2 The most common regimen is streptomydn 
and dapsone; co-trimoxazoIe may replace dapsone in 
patients vvho have no t responded to initial ưeatment aíter a 
few months and in those who cannot tolerate dapsone. 
Successhỉl ưeatm ent has been reported with amikadn, 
either as monotherapy or w ith co-trimoxazoIe.1 Riíampidn, 
suỉỉonamides, or pyrimethamine vvith suUadoxine, have 
been tried in resistant inlections and are considered suitable 
for second-line therapy;1 amoxidllin with clavulanic add 
has also been used successỉully.3 A two-step regimen4 has 
also been used: intensive therapy with benzylpenidlỉta, 
gentamicta, and co-trimoxazole for 5 to 7 vveeks is foUowed 
by maintenance theiapy with amoxìrillin and co-trim- 
oxazole for 2 to 5 m onths alter dinical remission. More 
recently, a modiSed two-step regimen5 has been tried, 
omitting benzylpenidllin and giving gentamidn and co- 
trimoxazole for 4 weeks followed by maintenance therapy 
with doxycycltae and co-trimoxazole íor 5 to 6 months after 
remission.

Surgery is indicated for patients with iníections resistant 
to dmg therapy, deep or extensive inỉections, or inỉections 
with bone involvement th a t will not respond to long-term 
conventional therapy; amputation may be required in some 
cases.1-2
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Necrotìsing enterocolitis
Seep. 1 8 5 . 1 '

Necrotising ỉasciitis
Necrotising fasciitis1'5 is an uncommon but severe soft- 
tissue iníertion resulting in necrosis of the subcutaneous 
tissue and adjacent fasda, together with severe systemic 
illness, and is assodated vvith high morbidỉty and mortality 
rates. Type I iníections are caused by a mixture of aerobic 
and anaerobic organisms, whereas type n are mono- 
microbìal iníections due to group A sưeptococd or 
staphylococđ and may be assodated with a  toxic shock 
syndrome (p. 211.3). Some dehnitions recognise type in 
iníections due to Vibrio vulnificus, mainly occunring in 
patients vvith liver disease and oíten rapidly Progressive and 
ỉatal. Necrotising íasditis can affect any part of the body but 
is most common on the extremities, the pertaeum, and the 
trunk. (The term Poum ieds gangrene has been used to 
describe rapidly Progressive necrotising ỉasditis oi the 
perineum and genitals.) Necrotising íasditis usualỉy follows 
trauma, and'most pátỊents have pre-existìng conditions that 
predispose to Iníection, such as diabetes mellitus, chronic 
renal íailure, peripheral vascular disease, or parenteral drug 
abuse.

Complete debridem ent of the inlected tissue is 
considered essential for treatment; repeated debridements

are necessary until infection is controlled. Intravenous 
anúbacteríal therapy is gìven as an  ađjunct and should be 
continued until no íurther debridements are needed.1'5 
Antibacterial treatm ent regtaiens should cover Gram- 
positlve, Gram-negative, and anaerobic organisms. The 
possibility of taíection with group A strepttxocaa or 
.CIostrìdiiM spedes should also be considered. Possible 
neatm ent regimens for mixed iiựections indude monother- 
apy with ertapenem, imipenem, meropenem, piperadllin- 
tazobanam, or tigecydine.4 Multidrug regimens for mixed 
iníecnons indude:
• benzylpenicillin and dindam ydn plus a Quoroquinolone 

or an aminoglycoside4
• benzylpenidUin and gentam idn plus metronidazole or 

clindamydn1
• ampidllin-sulbactam and clindamydn plus dproũox- 

adn2
• patíents knovvn to be hypersensitíve to penidllins may be 

given dindam ydn or menonỉdctzole with an  aminogly- 
coside or ũuoroquinolone2

If group A Streptococcus or Closừidium is the likely cause, a 
combination oỉ clindamyõn and benzylpenidllin should be 
used.2

Until metìàỉlin-resừtant ỉtaphylococcal ừựectíon has been 
ruled out, ữeatm ent regimens should also indudẹ Vanco- 
mydn, daptomydn, linezolid, or quinupristin/dalỉoprís- 
tìn.4-5

Hyperbaric oxygen therapy has also been benehdaỉ 
although prospective controlled studies are laddng.1,3'4 
Intravenous nonnaỉ immunoglobulins have aiso been 
tried in patients with staphylococcaỉ or sơeptococcal 
necrotising íasciitis bu t h irther study is considered 
warranted.2'5
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Neonơtal conịunctivitís
Conjunctivitis of the nevvbom, also knovvn as ophthalmia 
neonatorum, is dehned as any conjunctivitls vvith discharge 
occurring during the first 28 days of Uíe.1 That due to 
Neừseria gonorrhoeae is the most serious; it usualỉy appears by 
the third day after birth and can rapidly result in  blindness; 
systemic iníections, espedaUy severe septicaemia, may 
occur. Chlamydia trachomatis is another major cause of 
neonatal conjunalvitis (indusion conjunctivitis); it char- 
aaeristicaUy occun 5 to 14 days after birth and is less 
threatening to sight than gonococcal íníection, but may also 
iníect the nasopharynx and can cause pneumonia. 
Chlamydial con]unctivitis ỉs more common than gonococcal 
conjunctivitis in developed countries. Both organisms are 
sexually ttansmitted and the iníants of mothers w ith such 
genital-tract inỉections are inỉected during theừ passage 
through the bírth canal. Other less serious bacteriaỉ causes 
oí neonatal conjunctivitis indude Staphylococcus aurcus, 
Streptococcus pneumoniae, Haemớphilus spp., and Pseudomonas 
spp.; they are oíten hospital-acquired.1

The management of gonococcal and chlamydial neonatal 
conjunctivitis varies from country to country depending on 
the prevalence of gonoưhoea and c. trachomatừ iníection 
and on barterial resistance.
•  PROPHYLAXIS

The ideal method of prophylaxls is to treat the iníecteđ 
mother during pregnancy, but this is not always possible. 
vvhere the risk of gonococcal infection is high, ocular 
prophylaxls at birth is particularly important because of 
the rapid onset of conjunctivitis and its potential 
serìousness and is preỉerable to early diagnosis and 
treatment of the neonate.2 cleansing of the neonate’s 
eyes immediately after birth followed by the topical 
application of either tetracycline 1% eye ointment,3 
erythromydn 0.5% eye ointment,4 ơr silver ninate 1% 
eye drops is advised3 and is sometimes required by law.4 
Silver nitrate1 is active against all straỉns of N. ỊỊOtiorrhoeae 
regardless of their susceptibilỉty to antibacteiỉals; it is 
inexpensive and widely available, but may cause 
Chemical conjunctivitis and has been inettective in 
preventing chlamydial conjunctivitis (see below). Tetra- 
cydlne has been reported to be as eííectìve as silver 
nitrate in protecting against gonococcal conjunctivitis 
caused by multiresistant strains’ and WHO now lists both 
drugs as the drugs of choice.3
The value of prophylaxis against chlamydial neonaừứ 
amịunáivitis is less certain. Tetracydine ointment has 
been reported to be less eííective in preventing

chlamydiaỉ iníection than gonococcal iníectìon5 and 
erythromydn ointment has also been unreliable.6 Silver 
nitrate is generally considered ineữectíve,1 despite an 
unexpected reduction in  the inddence of chlamydiaỉ 
conjunctivitis ta  one study.5 The CDC4 does not 
recommenđ prophylactìc amibacteriaỉ treatment íor 
taíants bom  to mothers with untreated chlamydial 
taỉection. Screentag and treatment of pregnant women 
for c. trachomatis taíection may be a more eữective 
method of conữol than ocular prophylaxis.’-7 This 
approach aỉso tackles the more serious probỉem of 
pneumonia.*
Neonataỉ conjunctìvitis conttaues to cause bltadness, 
espedally ta developtag countries. Povidone-Ịodtae is 
less expensive and perhaps more readỉỉy available ta  su ch 
countries than silver nitrate or erythromydn. In a study 
ta  Kenya tavolvtag morẹ than 3000 taỉants9 a 2.5% 
ophthalmic solution of povidone-iodtae appeared to be a 
more eSecdve prophylãctic than either a 1 % ophthalmic 
solution of stlver nitrate or erythromydn 0.5% eye 
ointment. In partìcular, there were fewer cases of 
chlamydial conjunctívitis with povidone-iodlne.

•  TREATMENT
All cases of neonataỉ conjunctívitis should be tteated ỉor 
both N. gonorrhotae and c. ưachomatìs because o{ the 
possibílity oỉ mixed ' Iníection.3 Gonococcal neonatal 
conịunctivitừ m ust be treated .systemically. W H 03 
recommenđs ceítriaxone 50 mg/kg by tatramuscular 
injection as a stagle dose (to a maxỉmum oỉ 125 mg) or, u 
ceừriaxone Is not availabỉe, spectínomydn 25 mg/kg (to 
a maximum of 75 mg) or kanamydn 25mg/kg (to a 
maximum oỉ 75 mg) by tatramuscular taỉection as a 
stagle dose.
In the USA, CDC4 recommends a stagle tatravenous or 
tatramuscuỉar tajectíon of ceítriaxone 25 to 50mg/kg 
(up to 125 mg) w hen there is no eyidence of 
dissemtaated taỉection.
See also under Gonorrhoea (p. 206.2) for the ơeatm ent 
oỉ taíants exposed -to gonorrhoea at birth or with 
establíshed gonococcal iníectíon at any site.
For rumgotUKOCcal neonatal conjunctMtừ W H03 and CDC4 
recommend erythromydn 50 mg/kg daily ta  4 dỉvided 
doses orally ĩor 14 days; WH03 recommend co- 
trimoxazole 240 mg tvvice dally for 14 days as an 
altemative. There is no tadicatỉon that topical therapy is 
of additional beneht.3’4
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Nocardiosis
Nocardia spp. are Gram-positive aerobic branching bacteria 
that cause systemic or Iocalised iníection. The prindpal 
pathogenic spcdes ta man is N. asteroides; others indude N.
brasilicnsừ, N . píeudobrasilừrm s, and  N . caviae. Localised 
chronic inlection or actinomycetoma is described under 
Mycetoma (above). Systemic nocardiosis is mainly a lung 
taíection and oíten tavolves abscess tarmation; it occurs 
espedally ta  immunocompromised patients and may be 
disseminated vvith abscesses ta  the brain and subcutaneous 
tissues.

The treatment oi choice has been a suUonamide such as 
sulíadiaztae or co-trimoxaxole,1' 5 although a study in vitro 
tadicated that the fixed ratio of trimethoprim:sulíámethox- 
azole ta  co-trimoxazole might contain too little trímetho- 
prim for optimal actívity.4 Sulfafurazole7 has been used 
successíullỹ. There havẽ been reports oỉ the effective 
treatment o! nocardiosis with amikadn,*'9 linezolid,IQ-u 
m inocydine,12'13 or dp roS oxadn  w ith doxycycltae.14 
Imipenem máy also be used,15 and is most active when 
combined with amikadn; the combtaation is considered by 
some to be the best choice for initial therapy when 
parenteral antíbacterials are required.14-17 O ther suggested 
altematives tadude meropenem,15'16 ceíuroxime,14 cefo- 
taxime,14 and cehriaxone;15,14 due to their relativély low 
toxidty and excellent CSF penetration, these antíbacterials 
may be particularly useíul ta  cerebral nocardiosis.14
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Treatment of nocardiosis needs to be prolonged and may 
continue for at least 6 to 12 months, depending on the site oỉ 
iníection and the immune status of the patienL5-16
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Nontuberculous mycobacteriơl iníections
Envứonmental mycobacteria are vvidespread, and many 
speđes other than those responsible íor leprosy (p. 188.3) 
and tuberculosis (p. 212.2) are íacultative parasites capable 
of produdng disease in man. These organisms, which have - 
been reíerred to as atypical, nontuberculoụs (NTM), 
tuberculoid, opportunistic, or MOTT (mycobacteria other 
than tuberculous), are rarely, u  ever, transmitted ửom 
person to person but are acquired from the envữonment. 
Symptomatic iníections are usually associated wiLh focal or 
generalised deíects in the host’s immune System. The 
diseases produced indude localised skin and soft tissue 
lesỉons, puhnonary iníections, lymphadenitis, and dissemi- 
nated ứiíections.

Cutaneous disease may follow traumatic inoculation 
with Mycobaữtrium marínum ('svrimming pool' or 'flsh-tank' 
granuloma), M. ulceram (Bumli ulcer), M. chelanae (M. 
cheỉoneĩ), M. àbscessus (íoimerly Aí. ứulonae subspedes), or M. 
/ortuitum. Ulcerated lesions due tQ Aí. haemophilum have 
been described mainly in immunocompromised patients.

Pulmonary disease may be dinicaUy indistinguishable 
ữom  pulmonary tuberculosis, and has most hequently been 
attributed to the M. avium complex (MAC), which indudes 
M. avium and M. avium-intraccllularc, or to M. kansasii, and to 
a lesser extern M. xenopi; less common causes indude M. 
absctssus, M. asiaticum, M. celatum, M. chelonac, M. Ịortuitum,
M. malmoertse, M. scroỊủlaceum, M. simiae. and M. SĩUỈgai.

Lymphađenitis, which is usualỉy seư-limiting and occurs 
partìcularly in  children under 5 years of age, may be caused 
by màny spedes but the great majority of cases are due to M. 
avium compỉex, M. gmavcnsỉ. M. malmoense, and M. 
scrofulaceum (sometimes collectìvely known as the MAIS 
complex).

Dissemination of opportunistíc mycobacterial iníectíons 
may occur rapidly in immunocompromised patients. The 
majority of cases have been attributed to the M. avium 
complex; other spedes implicated indude M. abscesỉus. M. 
cclatum, M. chelanae, M. genavense, M. haemophilum. M. 
kansasii, M. malmoense, M. scrofuỉaceum, and M. simiae.

The ưeatm ent depends on the site and nature of the 
iníection and tvhether immunodefidency is present. Both 
HTV-negative andHIV-positìve patients may be aHected and 
the possibility of drug interactions should be bome in mind 
in patients receiving antiretroviial therapy.
•  MYCOBACTERIUM AVIUM COMPLEX (MAC).

u s  guidelines1-2 produced by the CDC, National 
ỉnstitutes of Health. HTV M edidne Assodation, and 
Infectious Diseases Sodety of America recommend that 
the tre a tm e n t of H rv-positive  p a tien ts  with MAC 
should consist of at least 2 antimycobacterial drugs. 
Clarithromyđn is the preíerred flrst drug (with aâthro- 
m ydn as an  altemative) and is gíven with ethambutol. 
Use o! a third, and possibly, íourth, drug should be 
considered in patients vvith advanced immunosuppres- 
sion. (CD4+ T lymphocyte count less than 50cells/ 
microliưe), high mycobacterial loads, or ư the patient is 
not taldng eữective HAART. Riíabutin is oíten used as the 
thữd drug, while a Auoroquinolone (đproAoxadn, 
levoíloxacin, or moxiíloxacin) or aminoglycoside

. (amikadn or streptomycin) can be considered w hen a 
íourth dnig is needed or rilabutin cannot be used. In 
disseminated disease, patients who are not taking 
HAART should generally delay surting antiretroviral 
ơeatm ent untll after at least 2 weeks of ơeatm ent for 
MAC has been completed. in order to reduce the risk of 
signihcant drug interactions or complications due to 
immune reconsdtution syndrome. Those aheady on 
HAART should continue this treatment u  possible. 
Earlier UK guidelines bom  the British Thoradc Sodety 
(1999, not subsequently updated)3 for treatment of HIV- 
positive patíents with MAC broadly concur with the u s  
recommendations. Rưampidn or riíabutin, ethambutol, 
and darithrom ydn or aá throm ydn were recommended. 
A Đuoroquinolone such as dprofloxadn, or even 
amikadn, might be added for patients who were 
intolerant oí first-line drugs or who lailed to respond. UK 
guidelines recommended liíelong treatment; the u s  
considen that treatment may be stopped in selected 
patients (see ChemopropKylaxis, beIow). In dissemi- 
nated disease, the same treatment should be given and 
continued indeíinitely.
A prospeaive, randomised study4 undertaken to 
compare 3 regimens (clarithromydn and ethambutol, 
darithrom yđn and riíabutin. and all 3 drugs) for the 
treatment of disseminated MAC in patients with AIDS 
found that all regimens appeared to provide effective 
ưeatment and the diííerences were not statistically 
signibcant. However, patients taking the 3-drug regimen 
had greater overall clinical efficacy, a lower relapse rate, 
and a lovver risk of death.
The 1999 Britìsh Thoracic Society guidelines3 State that 
ưeatment for HTV-negative p a tỉe n ts  wíth MAC 
pulmonary disease should consist of rifampicin and 
ethambutol for 24 months, vvith or vvithout isoniarid. In 
exưapuhnonary disease aHecting lymph nodes, surgicaỉ 
excision of the nodes should be undertaken; chemo- 
therapy with riíampidn, ethambutol, and darithromycin 
for up to 2 years should be considered if disease recurred 
or where exdsion was incomplete or impossible. In sites 
other than lymph nodes, chemotherapy should be given 
for 18 to 24 months. u s  guidelỉnes5 írom the American 
Thoradc Sodety and the Iníectious Diseases Sodety of 
America suggest that ỉor mild nodular or bronchỉectatic 
pulmonary disease, an intermittent regimen of darithro- 
mydn (or azithromydn), riíampidn, and ethambutol 
three times vveekly is usually suHident; therapy should 
be continued untU sputum cultures have been negative 
for 12 months. For severe pulmonary disease or ìn 
previously ưeated patients, a daily regimen should be 
useđ; addition of intennittent amikadn or sưeptom ydn 
for the first few months of therapy can also be 
considered.
P rop h y lac tic  tre a tm e n t  is used to reduce the 
inddence of disseininated MAC disease in patients with 
HTV míection. There appeais to be a tendency to delay 
starting propbylaxis until later in the disease process; u s  
guidelines3-5 recommend starting prophylaxis in adults 
and adolescents at a CD4+ T lymphocyte count oi less 
than 50 cells/microliưe with either aã throm ydn or 
darithromydn. B these drugs cannot be tolerated then 
riỉabutin may be given as an altemative. Combination 
therapy with one of the macrolides and riíabutin is not 
recommended. u s  guideỉines State that prophylaxis need 
not be liíelong in patients responding to HAAKT; 
spedBcally, primaiy prophylaxis may be stopped in 
adults and adolescents whosẽ CD4+ T lymphocytẽ count 
has increased to more than 100 cells/microliưe for 3 
months or more, but should be restarted u  the CD4+ 
count íalls to below 50 to lOOcells/microliơe again. 
Observational data bom  a large cohort of patients in the 
USA found no evidence of increased risk of MAC in 
patients who had stopped primary prophylaxis in 
accordance with these guidelines.6 
u s  guidelines15 also State that it may be possỉble to stop 
secondary prophylaxis (chronic maintenance therapy) in 
HIV-infected adults and adolescents who have completed 
at least 12 months of treaunent for MAC, who remain 
asymptomatic with respect to  MAC, and who have a 
sustained response to HAART (CD4+ T lymphocyte count 
greater than 100 cells/microlitre for more than 6 
months). Secondaiy prophylaxis should be restarted if 
CD4+ T lymphocỹtê count falls below 100 cells/ 
microliơe. In children, CD4+ T lymphocyte count 
thresholds for staróng, stopping, or resuming prophy- 
laxis vary depending on the age of the child.1 
In the UK, however, the earlier British Thoradc Sodety 
guidelines noted there vvas no generaỉ agreement about 
when prophylaxis should be used. If prophylaxis were to 
be given to patients with a CD4+ T lymphocyte count 
be!ow 50 cells/microlitre the íirst drug of choice would be 
arithromydn; darithrom ydn was an altem aáve and 
aá throm ydn with riíabutin would be a third choice.3 
These guidelines, partly based on stuđies which predate

the wide use of HAART, recòmmended that prophylaxis 
be continued indeẠnitely.3

•  MYCOBACIERIUM KANSASn ỠỈFECnON.
UK guidelines stated that infections with Af. kamasii 
might be treated with rifampidn (or riíabutin) and 
etham butol.3 Pulmonary disease ỉn  HlV-negative 
patients wạs usually treatêd for 9 months whereas HTV- 
positive patients should receive therapy for 2 years or 
until the sputum has been negative for 12 months. For 
dissem inated in íection  in  HlV-positive patients, 
clarithxomydn should be added and possibly also 
isoniarid. The place of macrolides and Auoroquinolones 
in pulmonary or disseminated M. kansasii infection 
remained to be established. In extrapulmonary disease in 
HTV-negative patíents, chemotherapy with riíampidn 
and ethambutol might be used before exdsion of an 
iníected lymph node. In other exưapulmonary disease 
the guidelines stated that the data vvere insuữident to 
make recommendations, but considered that riỉampidn 
and ethambutol for 9 months appeared sensible, with the 
addition oí protionamide and sưeptom ydn and/or a 
macrolide if the condition is not responding.3 u s  
guidelines5 suggest the use of rilampidn, ethambutol, 
and isoniarid for M. kansasii pulmonary iníection; 
treatment should be continued until sputum cultures 
have been negative for 12 months. For disseminated 
disease in immunocompromised patients, indeíinite 
ơeatm ent may be requừed until suffident recovery of 
immune status occurs.

•  OTHER OPPORTUNISnC MYCOBACTERIA.
In M. malmoense and M. xenopi pulm onatry disease, UK 
guideỉines have recommended that rilampidn and 
ethambutol shotild be given for 2 years in HlV-negative 
patients. Extrapulmonary M. malmotnse iníections should 
be tteated in the same manner as exưapulmonary MAC 
or M. kansasii iníections. M. malmoense iníection rarely 
occurs in AIDS patients, but ư  necessary, treatm ent vvith 
riỉampidn, ethambutol, and darithrom ydn, and possibly 
isoniazid should be used. For M. xenopi in HlV-positive 
patients the guidelines stated that there was no evidence 
on which to base recommendations; ơeatm ent as for 
pulm onary or disseminated MAC inỉection vvas 
suggested.3
For pulmonary disease due to rapidly growing bacteria 
(Aí. absussus, M. ckelonae. M. /ortuitum, and M. gordonaé) 
and other spedes (Aí. gcnavense, M. haemophilum, M. 
simiai, M. szulgai, and M. ulcerans) surgery should be used 
u  possible. Drug therapy should probably indude 
riỉampidn, ethambutol, and darithrom ydn. Amikadn, 
ceíoxitin, imipenem, quinolones, and suBonamides 
might have a place in treatment. For extrapulmonary 
disease due to these organisms, there had been several 
anecdotal reports outlining treatm ent but there was no 
evidence bom  controlled dinical studies.3 Successíul 
ơeatm ent of M. íimiae iníection in patients with AIDS 
was reported with clarithromydn, ethambutol, and 
dproũoxadn.7 Surgical treatm ent and intensive antibac- 
terial regimens have been used for M. scroỊuĩaceum 
iníections.* Symptomatic improvement was achieved in 
an AIDS patient vvith M. cilatum inlection w ith a regimen 
of isoniazid, rifampidn, and ethambutol.9 
For cu tan eo u s  iníections due to M. marinum (swim- 
ming-pool granuloma or fish-tank granuloma) many 
antíbaaerial regimens have been used,10 induding 
riỉampidn with ethambutol11 orisoniazid, riíabutin with 
dproÃ oxadn,12 minocycline w ith co-trimoxazole,13 
darithrom ydn with riíabutin14 or dprofloxadnu  or 
ethambutol.12 Monotherapy with darithrom ydn, mino- 
cydine, doxycydine, or co-trimoxazole have each been 
tried, mainly in small series of patients. u s  guidelines5 
suggest that for ưeatm ent of M. marìnum iníection, the 
use of 2 active antímycobacterials until 1 to 2 months 
after symptoms of inỉection have resolved may be a 
reasonăble approach.
BuruỊỊ ulcer, due to M. ulcerans, is dưữcult to treat and 
usually requires surgery; responses to antimycobacterial 
monotherapies have been generally disappointing. 
However, recent evidence suggests that combination 
antibacterial therapy may reduce the healing time and 
recurrence rates oi ulcers, and minimise or avoid the 
need.íor surgery.13 Treatment of nodules and plaques of 
early Bumli ulcers w ith rUampicin and sưeptom ydn for 
up to 12 weeks, showed inhibition of growth 4 weeks 
aíter starting tteatm ent.16 Furthermore, no lesions 
enlarged during the treatm ent period. WHO thereíore 
recommends the use oí riíam pidn and streptomydn or 
am ikadn for 8 vveeks.17 Consensus recommendations 
issued by practìtioners in Viaoria, Austtalia18 consider 
suigery to be the best ơeatm ent for Buruli ulcer, with 
antibacterial therapy being indicated for more extensive 
disease. Use of anribacterials may also possibly allow 
more conservative resection and reduce the risk of 
relapse. The recommended oral regimens were: at least 3 
months of rifampidn given vvith darithrom ydn, dpro- 
Qoxarin, or moxìBoxadn. For more severe or extensive
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d ise a se  p a t ie n ts  m a y  a lso  re q u ire  in t ra v e n o u s  a m ik a d n  
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P e r in a ta l  S tre p to c o c c a l In fec tio n s , p . 199.2.

Osteomyelitís
S ee u n d e r  B o n e  a n d  J o in t  In íe c tio n s , p . 175 .1 .

Otítis extema
O tit is  e x t e m a  is a  g e n e ra l  t e r m  u s e d  to  d e sc rib e  
in í la m m a tio n  o f  th e  sk in  o f  th e  e x te m a l  a u d ito ry  c a n a l 
t h a t  m a y  b e  d u e  to  ín fe c tio n  w ith  b ac te ria , v ữ u se s , o r  fu n g i 
o r  s e c o n d a ry  to  sk in  d iso rd ers  s u c h  as  e c ze m a . O titìs e x te m a  
is a s s o d a te d  w ith  h ig h  h u m id ity , w a n n e r  te m p e ra tu re s , 
s w im m in g , lo c a l tra u m a , o r  o b s tru c tio n  oi th e  e a r  ca h a l. 
S u b ty p e s  in c lu d e  a c u te  lo ca lised  o titis  e x te m a , a c u te  d iffuse  
o titis  e x t e m a  (sw im m e r 's  e a r ) , ch ro n ic . o titis  e x te m a , a n d  
n e c ro t is in g  (m a lig n a n t)  o titis  e x te m a . A c u te  d iỉh ise  d isease

is characteriseđ by erythema, itching, pain, purulent 
discharge, oedema, fullness, and deaỉness. íf left umreated 
or if treated inadequately it may progress to chronic otitis 
extema. Chronic otitis extema may also result {rom allergic 
contact dermatitis or other underlying skin condidons, such 
as eczema. Malignant otitis extema is rare and occurs 
mainly in immimocompromised persons and in diabetics 
and can be Uíe-threatening ư temporal bone iníections 
occur.

The tr e a tm e n t of both acute and chronic otitis extema 
indudes thorough deansing and the use of appropriate 
addiíying and/or antibaderial ear drops, with or vvithout a 
corticosteroid, even though some have doubted the value of 
topical antibacterials. A SỴstematìc reviewl that examined 
the eííects of ear deaning, topical treatments (generally 
acetic add, antibaderials, corticosteroids, or comblnations 
oỉ these), and oral antibacterials on the resolution oỉ acute 
uncomplicated otitls extema Eound that topical therapy was 
effective, but there was little evidence tha t One treatment 
vvas better than another in short-term management. Ear 
drops containing aminoglycosides, such as gentamidn, 
neom ydn, or íramycetin, or polymyxins should not be used 
when the ear drum is periorated because of the risk o{ 
ototoxidty.

The management of the various subtypes of otitis extema 
has been described.2"5

Acute íocalừed otìtừ extema ũ  an iníection oi the hair 
íollicle (hirunculosis), commonly due to Staphylococcus 
aureus. It may cause severe pain, vvhich may be treated wỉth 
an analgesic such as paracetamol or ibuproíen. If the 
íuruncle is not pointing (ready to rupture spontaneously), 
local heat applicaúon and systemic ưeatment with a 
penidlỉinase-resistant penidlỉin such as Sudoxadllin or a 
fưst-generation cephalosporin such as ceỉalexin may be 
used.2 Others have sũggested application of topical 
antibaderials using wicks which are left in  the ear canal 
for 3 to 5 days.4 Poúited íurundes requữe indsion and 
drainage íollovved by a course of topical and/or oral 
antibacterials.2-4

In acute diịỊuse otitừ extema, Staphylacoaus aurcĩiS, s. 
epidermidis, and Pseudomonas spp. are often present. 
Treatment indudes thorough deansing of the ear canal 
and instillation of ear drops induding addifying agents (2% 
acetic add) and antibacterials such as aminoglycosides, 
ũuoroquinolones (dproíloxadn and oũoxadn), chloram- 
phenicol, or polymyxin B, with or vvithout corticosteroids 
such as dexamethasone.2-4 Antiíungals may sometimes be 
required. A wick may be used if instillation proves diiũcult.2 
Systemic antibaaerials may be necessary in severe cases of 
otítis extema.2-,‘

Chronic otitừ extema is ưeated similaiiy, although the 
topical antibaaerials and corticosteroids used should not be 
the same as those used previously for the treatment of acute 
dlsease.2

Necrotising (malÌỊỊnant) otitìs extenta, due to {ulminating 
iníection, espedally with Pscudomonas, is uncommon but 
can occur in susceptible patients. Topical antibacterials are 
not eííective and systemic ưeatment vvith antipseudomonal 
drugs such as gentam idn, ceítaádime, a carbapenem, or a 
Huoroquinolone is needed for about 4  to 8 vveeks.2-4 
However, resistance to dproAoxadn has been reported.6 
Combination treatm ent w ith an aminoglycoside and 
another antipseudomonal drug or a penidllin (such as 
azlodllin, piperadllin, or ticardllin) may also be used.2-4

1. Kaushỉk V. t í  ai. ỉnterventíons for acute otltís extem a. Avalỉable in The 
Cochrane Database o í Sysiemaức  Review$; Issue 1. C hichester John  
Wiley; 2010 (accesseđ 17/03/10).
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3. Hughes E, Lee JH. Otitis extem a. PediatrRev 2001; 22:191-7.
4. Ong YK. Chee G. Iníections of the extemai car. Ann Acad Med Singapore 

2005; 34: 330-34.
5. Osguthorpe JD, Nielsen DR. Otitis extema: review and clinical update. 

Am Fam Phỵsiàan 2006; 74: 1510-16.
6. Cooper MA. er aỉ. C iprofloxaán rcsistance developỉng durlng ưeatm ent 

of malígnam otitis extem a. J  Antimicrob Chemother 1993; 32: 163-4.

Otitis media
Otitis media is a general term used to describe inílammation 
of the middle ear that usually results from dysíunction of 
the Eustachian tube aíter a viral iníection of the 
nasopharynx. It is one of the most bequent childhood 
illnesses seen in  general practice. Subtypes of otitis media 
may be dassifled as íollovvs:
• acute otitis media (AOM) is seen espedally in  young 

children and is oíten due to baderìal and/or viral 
iníection and is sometimes associated with upper 
respiratory-tract iníection. It is characterised by rapld 
onset, ear discomíort, and pain. Common badẹrial 
pathogens m dude Streptacoccus pneumoniat, Haemophilus 
inỊluaaat, and Moraxella catarrhalừ (Branhamella catar- 
rhalừ)

• ncurrent acute otítis nưdia reíers to írequent episodes of 
AOM (3 or more episodes vvithin 6 months or 4  episodes 
vvithin 12 months) and may be due to relapse or re- 
infection

• otừis media w i th  effusúm (OME) OT strous otitis media, 
commonly known as 'glue ear’, is defined as the 
accumulation o£ fluid in the middle ear w ithout local or 
systemic illness. It may be assodated with recurrent 
upper respiratory-tract iníection and is characterised by 
deaỉness although some episodes may bẹ asymptomatic

• chronic suppurative otitis media (CSOM) is often preceded by 
one or more episodes of AOM and is assodated with 
períoration of the ear drum, and continued Iníectìon and 
inQammation in the middle ear causừig persistent or 
recurrent discharge and deaíness. The conditíon has been 
divided into inactive or active. Inactive disease (tubo- 
tympanic disease) is typicĩilly characterised by períora- 
tion oỉ the ear drum, deaỉness, and a proíuse mucoỉd 
discharge assodated with upper respiratory-ttact iníec- 
tion. In active disease (attico-antral dũease) there may be 
cholesteatoma vvith bone involvement. The commonest 
iníecúng organisms are Pseudomonas aeruginosa and 
anaerobes. O ther common iníecting aerobic organisms 
are diphtheroids, Staphyỉococcus aureus, and klebsừlla.'

TREATMENT
Treatment of acute otitis medìạ aims to relieve symptoms, 

avoid complicadons, and prevent relapse, recurrence, and 
progression to the chronic State. Sometimes an anaỉgesic 
such as paracetámol may be aỉl that is required as Ịong as 
hequent inspection is possible. However, it is common 
practice to prescribe a systemic antibaaerial as weU as an 
analgesic,2 aỉthough the need ỉor routíne antibacterial 
treatment is questìonable.3' 5 Systemic antíbaderial treat- 
ment aims to speed resolution and prevent complications. 
Hovvever, meta-analyses and reviews hãve showh only 
modest beneĐts bom  routine use of antibaderiaỉs4'* and 
experience bom  studies where antibadeiials were not given 
roũtinely íor AOM has suggested that there is no 
consequẽnt increase in  compũcations.4-8’9 Ạnother meta- 
analysis10 to estimate the natural history of AOM íoimđ that 
about 60% of children not initíally treated wíth an 
antibacterial showed symptomatìc improvement within 24 
hours, and tha t symptoms resolved vvithin 3 days in abòut 
80% oi these children. ổuppurative complications occurred 
in about 0.12% of children not immediately treated with 
antibaaerials and in 0.24% of those given immedỉate 
ơeatment. A systematìc ^eview,  reported that dinical signs 
and symptoms resolved vvithin 4 to 7 days in 78% of 
children not initialỉy ơeated with an antibarterial. However, 
some dinidans have argued that although the benefit is 
modest, it is signlBcant and thereỉore the routine use oí 
antibacterials is dinically justifiable.4 A later systematic 
review11 conduded that antibacterials do provide a small 
benefit in very young children and a íurther meta-analysis12 
reported that most benefit was seen in children under 2 
years of age with bilateral AOM, and in children w ith both 
AOM antráischaige. A nother suggested approach has been 
toilelay the start of antibaderỉals for 72 hours and to then 
only give them  if the patient remains unweU.M3'14 No one 
antibaderỉal has been íound to be superior to another in the 
treatment of AOM.’ Adjunctive treatment vvith topical and 
systemic decongestants and antihistamines has not been 
íound to be benehdal15 and there is in su ttđen t inỉormation 
to condude vvhether there is any benefit bom  the use of 
topical analgesics (induding corticosteroids, local anaes- 
thetịcs, and NSAIDs).16

The American Academy of Pediatrics has produced 
guidelines17 for the diagnosis and maĩnagement of 
uncomplicated AOM in children bom  2 months to 12 
years of age. They suggest that in a select gròup of childrẽn 
an observation period may be recommended depending oii 
the patient's age, the diagnostic certainty, and the severity 
of illness. These children should be given symptomatic 
treatment and observed for 48 to 72 hours; if the illness 
worsens during the observation period or there is no 
improvement then systemic antibacterials should be 
considered. Pain management is important, and appropriate 
analgeslcs should be oỉíered. Iỉ antibacterial treatment ỉs 
given high-dose amoxidllin (80 to 90mg/kg daily) is 
recommended for most children. In children vvith severe 
illness or those not responding to amoxidllin and thought to 
be iníected vvith H. infhưnzae or M. eatarrhalis high-dose 
am oxỉdllin w ith davu lan ic acid should be given. 
Altematives in  penidllin-allergic children indude cephalo- 
sporins, aã throm ydn, or darithrom ydn. Similar recom- 
mendations have been made for the tteatment of AOM in 
the ƯK.U

Duration of therapy íor AOM has varied bom  5 to 10 or 
more daỵs. A systematic review19 of published dinical 
studies suggests that a 5-daỵ tteatm ent course may be given 
to children with uncomplicated AOM. The American 
Academy o! Pediatrics recommends tteatm en t with 
antibaaerials for 10 days in  younger children (up to 6 
years of age) and íor children with severe diseasẹ; those 
ãged 6 years or older with mild to moderate disease may be 
given ữeatm ent for 5 to  7 days.17

Penidllin-resistant strains of str. pneumoniae have been 
reported in children vvith otitis media and are reported to be 
increasingly prevalent.20 About one-quarter of SCr.

http://www.cdc.gov/
http://www.cdcgov/mmwr/pd%e1%bb%89/rr/
http://ajrccm.atsjoumals.org/cgi/reprint/175/4/
http://www.biomedcentral.com/content/pdf/147l-2334-6-70.pdf
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pneiơnoniae isolates, One third of H. inỊluemae isolates, and 
nearly all M. catarrhatís isolates are resistant to penicillin and 
amoxidllin.2 Hovvever, resistance rates vary between 
countries2k and many penidllin-resistant strains remain 
sensitlve in vivo to hỉgh-dose amoxidllin.20-22'23

Optímal treatm ent of otìtìs medìa with effusion is 
controversial and the majority of cases vvill resolve 
spontaneously within 3 months. Guidelines have been 
developed in the USA24 for the dỉagnosỉs and management 
of uncomplicated disease in children hom  2 months to 12 
years of áge. They suggest careíul assessment and 
observation for at least 3 months betore considering 
surgery. Those at increased risk oí developmental difficultíes 
such ãs chỉlđren with deft palate or Down's syndrome 
should be reỉerred to a spedalist. Similar recommenđations 
have been made for the treatm ent of ÓME in the UK.25 
Antìhístamines, decongestants, and mucolytics are ineííec- 
tive.24-24 Oral or topical intranasal corticosteroids alone or 
with an antibacterial have only short-term beneĐt27 and 
theữ use is not recommended as routine ireatm ent.24-25 A 
meta-analysis28 on the use of antibacterials for the 
treatment of OME laíled to find any beneht and their use 
cannot be justified.24-25

Treatment o{ chronic suppurative otitừ media aims to stop 
the discharge, eradicate the iníection, heal the ear drum, 
and to prevent serious complications. Treatment options for 
uncomplicated cases ind u d e  aural toilet (thorough 
deansing and mopping of the ear), systemic antibacterials, 
and topical treatments vvith either an antiseptic or 
antibacterial, sometimes also with a corticosteroid. Surgery 
may be needed if complications develop.1-2’ There is 
controversy over the use of ear drops containing amino- 
glycosides or polymyxins in the presence of a períorated ear 
dmm, as they are potentially ototoxic. However, it is 
considered that deaỉness is more likely to result hom 
untreated disease than hom  a short course of these ear 
drops. A systematic revìetv29 ỉound that treatment with 
topical Auoroquinolone ear drops was more effective at 
drying the ear than no drug ơeatm ent or topical antiseptics; 
eữects of topical non-ũuoroquinolone antìbacterials when 
compared w ith no drug treatm ent or topical antiseptícs 
were less dear. Another systematic reviewỉ0 íouĩid that ear 
drops containing Auoroquinolones vvere also more eữective 
than systemic antibacteiials at diying the ear. Effeas oỉ 
topicaỉ non-Auoroquinolone anúbaaerials or antiseptics 
weie less dear and no additionaỉ beneht was noted by 
adding a systemic antìbaaerial to topical antibacterial 
treatmenL
PREVENTION

Long-term antibacterial prophylaxis has been tried in 
children at hỉgh risk induding those vvith recurrcnt acute otitis 
media?1*2 but the evidence for its beneht is inconsistent. A 
meta-analysis33 on the use of antíbacterials to prevent 
recurrent AOM conduded that they appeared to have 
limited beneũt and tha t 9 children tVould need to be treated 
to show an improved outcome in one. A later meta- 
analysis34 conduded tha t antibacterìals reduced the 
probability of disease recuning during the treatment period, 
but that the long-term benehts of ừẽatm ent were ũndear 
and that 5 children would need to be ưeated to show an 
improved outcome in one.

The use ọ f xylitoL vvhich inhibits the growth of Sừ. 
pneumoniae, as chewing gum 35-34 or as syrup íor very young 
children34-37 has been reported to reduce the inddence of 
AOM. Randomised studies35’34 with xylitol chevving gum 
reported a 40% reduction in the inddence of AOM in 
chỉldren with recurrent AOM. Hovvever, xylitol vvas ỉound 
to  be ineHective vvhen it was used only durìng an acute 
respiratory-tract iníection3* and the need for use 5 times 
daily may make this treatm ent impractical.33-34

Vacdnatíon against AOM wdth pneumococcal vaccines 
has also been tried but unconjugated multivalent poly- 
saccharide vacdnes do not prevent AOM in children under 
2 yeais of age23-39 and their beneht in older children is 
minimal.39 A meta-analysis39 íound tha t starting immuni- 
sation w ith the 7-valent pneumococcal conjugate vacdne 
during inỉancy has marginal beneũdal eSects in terms of 
redudng the inddence of recurrent AOM. Giving 7-valent 
pneumococcal conjugate vacdne, ỉoUovved by 23-valent 
pneumococcal polysaccharíde vacdne, to older children 
vdth recurrent inỉections appears to have no beneht in 
preventing íurther episodes.

Vacdnation may óilso have a role in redudng the 
inddence and in preventing the development of antibac- 
terial resistance23 but use of conjugated pneumococcal 
vacdnes was íound to cause a shUt in the pathogens 
responsible for AOM hom  vacdne-type pneumococd to 
nonvacdne-type strains and to H. inỊhumaeP

1. W ỉm enneýer SM, Nahata MC. Chronic suppuratìve otítỉs raedia. A m
PhữTmữttther 1994; 29: 1089-99.

2. Hendley JO. Otitis roedia. N  Ertgỉ J  Med 2002; 347: 1169-74.
3. 8row nỉng GG. Childhood otalgia: acute otìtis medỉa 1. BMJ 1990; 300:

1005-6.
4. Majeed A, Harris T. Acute otitis media in children. BMJ 1997; 315:321-

2.

5. Darooiseaux RAMJ, t í  al. Prỉmary care based randomiscd, double blind 
trial of am oxidllin versus pUcebo íor acutc otitỉs medỉa ỉn cỉúỉdren aged 
under 2 yeais. BMJ 2000; 320: 350-4.

6. Rosénỉeỉd RM, t í  aỉ. Clinical efficacy of antímicrobial drugs for acute 
otitís m edia: m etaanaỉysỉs of 5400 children ỉrom  ĩh irty -three

. randomized trials. Jpediatr 1994; 124: 355-67.
7. Del M ai c  tí ai. Axc antỉbiotics Indỉcated as ỉnỉtỉaỉ Đ eatm ent íor chAdren 

w ith acute otỉtỉs medỉa? A  m eta-analysỉỉ. BMJ 1997; 314:1526-9.
8. Proom J , t í a l  Antỉmỉcrobỉaỉs ỉor acutie odtis media? A rcview b o m  the 

ĩntem atíonaỉ Primary Care Netvvork. BMJ 1997; 315; 98-102.
9. Takaỉa GS, t í  a i  Bvídence assessment o i  managem ent of acute odtìs 

medỉa: I— The role oỉ antỉbỉotỉcs ỉn  treatm ent of uncoraplỉcated acute 
otỉtís medỉa. Pediatrìa 2001; 108:239-47.

10. Rosenleld RM, Kay D. Naturaỉ hỉstory of untreated oútìs međia. 
Laryngos&pt 2003; 113: 1645-57.

ỉ 1. G lasỉou  pp. tía L  A ntíb lo tỉa  for acute otìtis media in  children. Avaỉỉabỉe 
in The Cochrane Database o i  Systexnatíe Reviews; Issue 1. Chỉchesten 
John w ney; 2004 (accessed 22/05/07).

ỉ 2. Rovers MM. tí  ai. Antibỉodcs for acute otỉtỉs medỉa: a meta-analysb vvỉth 
ỉndỉvỉduaỉ patícnt data. Lancet 2006; 368:1429-35.

13. Littỉe p, t í  aL Pragmaĩỉc randỡmỉsed conưolled trìaỉ oí two presaỉbỉng 
strategieỉ for ch ỉỉ^iood  acute otỉtỉs media. BMJ 2001; 322: 336-42.

14. McCormỉdt DP, tí ai. Honsevere acute otỉtỉs medla: a dỉnicaỉ triai 
comparing outcomes o i  watchfuỉ vvaỉdng versus ỉnunedỉate antỉbtotỉc 
ưeatm ent. Pedùttria 2005; 115: 1455-65.

ỉ 5. Chonmaitree T, t í  aỉ. A randomized, placebo-controiled trỉaỉ of the cffecỉ 
of andhistam ine or cortỉcosteroỉd treatm ent in acute otiòs media. J  
Peđiatr 2003; 143: 377-85.

16. Foxlee R, tí  a i  Topical analgesỉa ỉor acute odtis media. Avaỉlable in The 
Cochrane Database of Sysiematic Revievvs; Issue 3. Chichesier. John 
Wiley; 2006 (accessed 22/05/07).

17. American Academy of Pediatrícs. Clinical p raaice guideline: diagnasù 
and m anagement of acute otìtis medỉa. pediatria 2004; 113: 1451-65. 
Also avaiỉable au http.7/aappolicy.aappublicadon5.org/cgỉ/repiim/ 
pediam:cs;l 13/5/1451.pdf (accessed 22/05/07)

18. UK National Library ỉor Health. CUnỉcal Knowledge Sununaries. Otítis 
media—acuie (ỉssued Jan 2007; updated 2009). Avaỉlabỉe at: http://dcs. 
Iỉb ra ry .nh$ .uk /o titỉs_ m ed ỉa_ acu te /v iew _ w h o le_ to p ic  (accessed 
30/04/10)

19. Kozyrskyj AL, tí  ai. Short course anribiodcs íor acute odtỉs međỉa. 
Available ừi The Cochrane Database oí Systematic Revicws; Iỉsue 2. 
Chỉchester: John Wiỉey; 2000 (accessed 22/05/07).

20. Kỉugman KP. Epidemỉology, controỉ and ưeatm ent o ỉ mulúresỉstant 
pneum ococđ. Dnigs 1996; 52 (sup{4 2): 42-6.

21. Roven MM. tí  ai. Otítis media. Lanctí 2004; 363: 465-73. Correctíon. 
ibid.: 1080.

22. Peỉton SL New concepu ỉn the pathophysiology and management of 
mỉddle ear disease ỉn chỉỉdhood. Drugs 1996; 52 (suppl 2): 62-7.

23. Jacobs MR. Preventíon oí otitis media: role of pneumococcai conjugate 
vacdnes in reducỉng inddence and antibìotic resistance. J  Pediatr 2002; 
141: 287-93.

24. American Academy of Pamỉly Physỉdans, American Academy oỉ 
OtoUryngoìogy-Heàd and  Neck Surgery. American Acadetny oí 
Pedỉauỉcs Subcommittee on Otitis Media VVlth Hỉhision. Otitis međỉa 
w ith eữusion. Pediatriơ 2004; 113: 1412-29. Aỉso available at: b ttp :// 
ped ỉatrics .aap p u b U catio n s.o rg /cg ỉ/rep rin t/1 1 3 /5 /Ỉ4 1 2  (accessed 
26/01/07)

25. UK National Library ỉor Health. Cỉinicaỉ Knowỉedge Summaries. Otítis 
media wỉth eữurion (ỉssued March 2007). Available au bttp://dcs. 
Ubrary.nhs.uk/otitís_media_with_eífusion/view- whoỉc_topic {accessed 
18/08/08)

26. Grỉffin GH. t í  ai. AntUiistamỉnes and/or decongestantỉ íor otìtis medỉa 
vvith eỉhirion (OM£) in chlỉdren. Availabỉe ỉn The Cochranc Database oỉ 
Systematíc Reviews; ỉssue 4. Chicbesten John Wiỉey; 2006 (accessed
18/01/07).

27. Thomas CL. t í  al. Oral or topical nasal steroỉds for hearing Ioỉs assodated 
vvith otìtis media w ith eỉỉusion in childien. Available in The Codưane 
D aubase oỉ Systeraatic Revievvs; Issue 3. Chichester: John Wiley; 2006 
(accessed 18/01/07).

28. Canteldn EI, M cỡuire TW. Amibiotỉcs are noỉ eííectivc for otídỉ media 
w ith eEusỉon: reanalysis of meta-analyses. Otorhinolaryngoi Nơva 1998; 
8:214-22.

29. M adadyen CA, tí  ai. Topical antibiotícs vvỉthout steroids íor chronicaUy 
discharglng e a n  with underlying eardrum perioraiỉoos. Avaỉỉabỉe in The 
Cocbrane Database of Systematic Revievvs; ỉssue 4. C hỉdìester John 
Wiley; 2005 (accessed 18/01/07).

30. M adadyen CA  t í  a i  Systemỉc am ỉbio tio  versus topical treatments ỉor 
chronỉcaỉỉy dỉscharging ears vvỉth underiyỉng eardrum  perỉorations. 
Availabìe in The Cochrane Database oí Systematỉc Reviews; Issue 1. 
Chichesten John Wĩỉey; 2006 (accessed 18/01/07).

31. Roark R, Bennan s. Contìnuous rwice daiỉy or once đaìỉy amoxỉdỉỉìn 
prophylaxií compared vrith pỉacebo ỉor children vyỉth recuưent acute 
otítis media. Ptdiatr lnfeđ Dừ J  1997; 16: 376-81.

32. Teeỉe DW, tí a i AntímỈCTobial prophylaxis íor inỉants a t rỉsk for 
recurrent acute otítỉs medỉa. Vacríne 2001; 19 (suppỉ 1); S140-SỈ43.

33. WUliams R ỉ, t í  ai. Use of antibiotics ỉn preventỉng recurrent acute otìtứ 
medỉa and in treatỉng otítís medỉa wỉth eíỉusion; a m eu-anaỉytic attempt 
to resolve tbe  brouhaha. JAMA 1993; 270: 1344-51. Correctỉon. ibid. 
1994; 271: 430.

34. Leach AJ, Morris PS. Antibỉotícs ỉor the prevention of acute and chronic 
suppuratìve otítis medỉa ỉn chỉldren. Avaỉlable In The Cochrane 
Database oí Systematic Reviews; Issue 4. Chichesten John Wiley; 2006 
(accessed 18/01/07).

35. Uhari M. t í  ai. Xylitol chewing gum in preventíon of acute otitís medỉa: 
double bbnd randomỉsed triai. BMJ 1996; 313:1180-4.

36. Uharỉ M, tí al. A noveỉ use oỉ xyỉỉtol sugar in preveming acute otỉtis 
media. Pediatria 1998; 102: 879-84.

37. Uhari M. tí  ai. Xylitol in preventing acute otítis medỉa. Vacàne 2001; 19: 
S144-S147.

38. Tapiainen T. t í  aì. Xylỉtol adminỉstered onỉy during respiratory ỉnlecdons 
ỉaỉled to prevent acute otỉtỉs medỉa. Abstracu Pediatria 2002; 109: 302. 
Fulỉ version: http://pediatrics.aappubUcations.org/cgi/content/hỉỉl/109/ 
2 /e l9  (accessed 22/05/07)

39. iansen  AGSC, t í  a i  Pneumococcaỉ con]ugatc vacdnes lor preventìng 
otítis medỉa. Avallable in The Cochrane Database oí Systematỉc Revỉevvs; 
ỉssue 2. C hicbester John WUey; 2009 (accessed 30/04/10).

Pancreatitis
The overa]} management oỉ pancreatitis iỉ discussed on 
p. 2580.2. P ancrea tic  necrosis is the most serious local 
complication of acute pancreatítis. When necroás is sterile, 
mortality is low and treatment is conservative.1 Moibidity 
and mortality inaease if the initiaUy sterile pancreatic 
necrosis becomes in íeaed  by baaeria írom the gut.1-2 When 
iníection is proven and cultures reveal the presence of

Gram-negative bacteria, choices for antibacterial treatment 
indude a catbapenem, a Huoroquinolone plus metronid- 
azole. or a third generation cephalosporin plus metronid- 
azole; Vancomydn is a  reasónable choice for Gram-positive 
bacteria.3

There has been considerable interest in the early 
prrvention of inỉected necrosis with antibacterials; cephalo- 
sporinỉ, carbapenems, and ỉluoroquinolones have been 
studieđ as they are considered to have the best penetration 
into the pancxeas.4 There is, however, uncertainty about 
their value in  acute necrotìsing pancreatitis due to  concems 
about promoting antibacterial resistance and opportunistic 
ỉungal iníections,5 and conSictìng results hom studies. A 
systematic revietv4 of 5 studies in patients with proven 
pancreatic necrosis ỉound that, despite variations in drugs 
used (ceíuroxime, imipenem, or metronidazole with 
ciproũoxadn or oíloxadn) and in the quality and 
methodology of studies conduaed, inaavenous antỉbac- 
terial prophylaxis appeared to reduce the risk of death in 
patients with pancreatìc necrosis, but with only a trend 
towards a reduced rate oí iníeaed pancreatic neơosis. A 
subsequent meta-analysis4 of 7 studies, induding the 5 
studies in the previous systematic review, found no 
reduction in the risk of in íeaed  pancreatic neaosis or death, 
and suggested that routine prophylactic antibaaeríals may 
not be useỉul. Guidelỉnes thereíore vary in their 
recommendations. Those developed in the USA3 do not 
recommend antibaaerial prophylaxis in patients with 
neaotising panCTeatitís; hovvever, if signs of sepsis are 
present, antibacterials may be given while the source of 
iníection is investigated. Treatment should be stopped if no 
source of iníeaion is íound. UK guidelines2 do not make a 
recommendatỉon as there is no consensus on the issue, but 
State tbat ư  antibaaerial prophylaxis is used, it should be 
given for a maximum of 14 days.
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Pelvic inĩlammatory disease
Pelvic inũammatory disease (PID) is a broad term íor 
iníectious disorders of the upper genital ưact in women and 
may indude endometritis, salpingitis, tubo-ovarìan abscess, 
and pelvic peritonitìs. It is generally due to ascending 
inỉection through the cervix and uterus to the ỉalỉopian 
tubes, resultúig in salpingitis, and from there may extend to 
the ovaries and peritoneum. Long-term complìcations 
indude iníertility and ectopic pregnancy. The use of inơa- 
uterine conưaceptive devices might increase the likelihood 
of PID although the risk may have been overstated;1 it 
appears to be greatest during the fln t 20 days aíter insertion 
of the device.2

The majority oi these iníectíons are probably sexually 
tiansmìtted and at One time were mainly due to  Neisseria 
gonorrhoeae, but Chlamydia ưachomatis is increasingly 
responsible and may be the commonest cause of PID in 
some areas. Other organisms that have been isolated 
indude Mycoplasma hominừ; Ureaplasma urealytìcum; anae- 
robes such as Bacteroides, Peptococcus, and Peptostreptococcus 
spp.; Gram-negative enteric aerobes suđi as Escherichia coli; 
and Gram-positive aerobes such as group B sưeptococd. 
Some of these organisms occur in the abnormal vaginal flora . 
assodated with baaerial vaginosis (p. 174.1). Thus, the 
aetiology oi PID appears to be polymicrobial; some think 
that primary iníection with N. gonorrkoeae or c. trachomatis, 
OI both, allows opportunistic iníection vvith aerobic and 
anaerobic bacteria.1

T re a tm e n t regimens are of necessity broad spectrum 
and empirical and should indude antibacterials active 
against the major pathogens. Many consider that treatment 
should be staned in hospital so Chat drugs can be gỉven 
parentetally. Guidelines produced by WHO,3 by an expert 
group in the UK,4 and by the CDC in the USA5 are as 
íollovvs, although recommendations may need to be 
localised because of dưíerences in pattems of iníection and 
drug resistance:
• WHO:

• inpatients.
•  in ư a m u s c u la r  c e ítr ia x o n e  2 5 0  m g daily , plu! 

o ra l o r  in t ta v e n o u s  d o x y cy  d in e  100  m g  tw ice  daily  (o r o ia l 
te tracy cB n e  5 00  m g  fo u r  tim es  daily ). plus
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oral or intravenous m etronidazole 400 to  ỈOOmg twice 
daily or chloram phenicol 500 mg four times daily

• intravenous d indam ycta 900 m g every 8 hours, p h a  
intravenous g en tam idn  1.5 m g/kg every 8 hours

• oral dp roD oxadn 500 m g tvvice daily o r intram uscular 
specdnom ycin 1 g four tỉm cs daily, pỉus
oral or in travenous doxycydine 100 mg tsvice daily (or oral 
tetracydine 500 mg four times daily), p h a  
oral or im ravenous m etronidaxole 400 to  500 m g tvvice 
daily o r chloram phenicol 500 m g íour tim es daỉly 

Therapy should be continued for at ieast 48 hours 
aíter dinical improvement, and th e n  followed by 
doxycydine or tetracydine orally for 14 days.

•  outpatients-.
• a  single-dose trea tm ent for uncom plicated gonoirhoea 

such as a singlc in tram uscular dose of ceỉtriaxone 125 mg 
u  recom m ended (see G onorrhoea, p. 206.2) p h a
oral m etronidazole 400 to  500 mg tw ice daily a n d  oral 
doxycydine lOOmg tvvice daily (or oral te tracydine 
500 mg four tìmes daily) for 14 days.

• UK:
•  in p a tie n tr .

with the regimens below intravenous therapy is 
contlnued until 24 hours after dinicaỉ improvement, 
and the oral regimen is th e n  substituted until therapy 
has been given for at Ieast 14 days.
• intravenous cehriaxone 2 g daily p h a  in travenous (or oral 

..... u  tolerated) doxycycline lOOmg tsvice daily, un til d inical
im provem em , then
oral doxycydine lOOmg tw ice daily, p h a  oial m euon id - 
azole 400 mg twice daily

• intravenous d in d am y d n  900 mg th ree  túnes daily p h a  
intravenous gen tam idn  (2 m g/kg as a  loading dose, then  
ỉ.5 m g /k g  th ree times daily or a  single daily dose of 
7 mg/kg) un ú l din ical im provem ent, then
either oral d in d am y d n  450 m g (our tim es daily o r  oral 
doxycydỉne lOOmg tvvice daily p h a  oral m etronidazole 
400 tng twice daily

altemative regimens, given for a total of 14 days, are:
• intravenous oũ o x ad n  400 m g rvvice daily plus 

intravenous m etronidaxole 500 mg th ree túnes daily
• ỉntravenous dproQ oxadn 200 m g tvvice daily p h a  

intravenous m etronidazole 500 mg th tee  times daiiy, p h a  
intravenous o r oral doxycydine lOOmg twice daily

Meơonidazole may be stopped in vvomen with mild or 
moderate disease who tolerate it poorly, bu t the 
improved coverage of anaerobic iníection tha t it 
provides is more important in women with severe 
disease.

•  o u tp a tien ts :
• a single intram uscular dose o l  cehriaxone 500 mg, then  

otal doxycydinc 100 mg tvvice daily plus oial m etronid- 
azole 4 0 0 m g twice daily for 14 đays, OT

• oral oQoxacin 400 mg plus oral metronidazole 400 m g both 
twice daily for 14 days

altemative regimens are:
• a single intram uscular dose of cehriaxone 500 mg, then  

az ithrom ydn 1 g each sveek for 2 weeks, or
• oral moxiHoxadn 400 mg once daily for 14 days

• USA:
•  p a r e n te r a l  ưeatment:

• (regimen A): intravenous ceíoxitin 2 g  every 6 hours or 
ceíotetan 2 g  every 12 hours p h a
oral o r inưavenous doxycydine lOOmg evety 12 hours

• (regúnen B): intravenous clindam ydn 900 mg every 8 
hours p h a
parenteral gentamidn 2mg/kg as a loading dose then  
1.5 mg/kg every 8 hours; altematively, a single daily dose 
regimen of ỉ  to 5 mg/kg daily can be used {ormaintenance 

In each case parenteral ưeatm ent is continued for 24 
hours aíter substantial dinical improvement has 
occurred and th e n  followed by oral therapy to 
complete a total of 14 days of treãtment.
• in reg im en A. co n tin u a tio n  is usually  w ith  oral 

doxycydine lOOmg tsvice daily; in  patients w ith  tubo- 
ovarian abscesses oral d in d a m y d n  or oral m eưonidazole 
shouỉd be added to  doxycycllne

• in  regim en B, continuation  m ay be svith oral d in d am y d n  
450 mg four times daily or doxycydine; oral d in d am y d n  ís 
preíerred in  patients w ith  tubo-ovarian abscesses

Another parenteral regimen which has been tried is:
• intravenous am pidU in/sulbactam  3 g every 6 hours p h a  

oral or intravenous doxycycline lOOmg evety 12 hours.
• oral treatmenti

• a single tiưram uscular dose of ceíoxitin 2g p h a  oral 
p ro b e n ed d  lg ,  or a single in tram uscular dose of 
ceítriaxone 250 mg (or an  equivalent third-generation 
cephalosporin), p h u
oral doxycydine 100 mg tvvỉce daily. tvith o r vvithout oral 
m etronidazole 500 m g tvvice daily, for 14 days 

Pregnant women who have suspected PID disease should be 
hospitalised and treated vvith a parenteral regmlen.,

Sexual partners of patients w ith PID should be tested and 
treated.5

Women co-infeaed with HTV appear to be more likely to 
develop tubo-ovarian abscesses bu t respond sùnilarly to 
treatment compared with vvomen who are HTV-negative.5
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Peptic ulcer disease
The Gram-negative bacterium Hclicobađer pylorì is involved 
in the aetiology of gastritỉs and peptic ulceratìon, and 
ưeatm ent regimens to  eradicate the organism are 
recommended in peptic ulcer disease (p. 1816.2).

Perìnatal streptococcal inỉections
Group B streptococd are a major cause of perinatal 
iníections, often leading to neonatal pneum onia or 
septicaemia^ sometúnes w ith menỉngìtis, although the 
inddencẹ varies in diBerent parts of the vvorld. M atemaỉ 
colonisatlon with group B streptococd in the genỉto-urinary 
or gastrointestínal tracts is the m ain risk íactor ỉor disease 
and neonatal inỉectìonỉ are acquired vertically through 
matemal genitaỉ carriage during pregnancy. Iníection in  
nesvboms occumng within the first week of liíe is termed 
early-onset disease, while late-onset iníections occur in 
iníants more than 1 week of age.

It has been suggested that prevention oi group B 
streptococcal iníection in inỉants may be achieved by gỉving 
appropriate antibacterials to the m other during labour,1 but 
a systematic review ĩound a lack of high-quality dinical 
evidence to support this practice.2 Ideally matemal carriers 
of group B streptococd would be iđentiíied during 
pregnancy, but this may not be practical. Factors that 
increase the risk of acquiring neonatal inỉection indude 
premature labour, prõlongẽd rupture of membranes, 
matemal íever, a previous child w ith neonatal group B 
sưeptococcal iníection, and multiple pregnancy and they 
will inũuence the dedsion of w hether or not to give 
inữapartum antibacterial prophylaxis to the mother. A 
penidllin is the preíerred drug.

Guidelines to prevent early-onset disease bom  the USA1 
recommend prophylaxis based on  universal prenatal 
screening. Where required, they recommend benzylpeni- 
dllin or, altematively, ampidllin, given intravenously 
duríng Iabour. In vvomen allergic to penicillin but who are 
not considered to be at high risk of anaphylaxis, intravenous 
cefazoíin is recom mended as an  altem atỉve; those 
considered to be at high risk oỉ anaphylaxis should be 
given d inđam ydn inttavenously oir, where there .is 
resistance to dindam ydn or susceptibility is unknovm, . 
inơavenous vancomydn. Erythrom ydn is no longer 
recommended as an  altem ative íor prophylaxis for 
penidllin-allergic yvomen at high risk for anaphylaxis.

In other parts of the world, induding Europe, the 
inddence oí neonatal saeptococcal inỉectìons is much lovver 
and the u s  model for prophylaxis may not be appropriate.3

Another strategy suggested for areas with a high 
inddence of neonatal group B streptococcaỉ disease (above
1.5 per 1000 Uve births) is to give a single inữamuscular 
dose of penidllin to all neonates at birth.4 However, despite 
positive results in some uncontrolled, reữospective, and 
non-randomised studies, a systematic review5 found that 
routine use of intramuscular penidlỉin in neonates did not 
reduce the inddence of early-onset group B sưeptococcal 
disease, or mortality.

As mentioned under Premature Labour, p. 203.3, the 
elimination of baaeria such as group B sơeptococd in 
pregnant women might also reduce the risk of premature 
labour.

Sưeptococcus group B vaccines are under investigatìon 
for use in pregnant women to prevent neonatal iníection.
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Perítonitìs
Iníective peritonids, a type oi intra-abdominal inỉection, is 
an  inũammation of the peritoneum  resulting bom  
contamination of the peiitoneal cavity with bacteria or 
ỉungi (ỉor míormation on íungal peritonitis, see únder 
Choice of Antihingal, p. 567.1). It may be primary or

secondary or may be a complication oỉ peritoneal dialysis 
(PD). Peritonitis may be complicated by intraperitoneal 
abscesses, and abscesses oí the inưa-abdonúnal viscera such 
as those of the liver (see under Abscess, Liver, p. 172.3), 
pancreas, and spleen.

P rim ary  perito n itis . In primary or spontaneous 
baaerial peritonitis thexe is no spedfic íocus of iníection 
and it occurs most often as a complication oỉ asdtes, 
particularly in advanced Liver disease. Iníecting bacteria 
indude Escherichia coli, other Enterobacteríaceae, and 
sưeptococd or enterococd; anaerobic bacteria are very 
raiely encountered. Iníection is most often due to a singie 
organism.

Because asdtic Quid cultures are often negative in 
primary peritonitis, initial antibacterial tre a tm e n t  is 
generally empirical and taigeted towards the most likely 
pathogens. Historically, multidrug regỉmens such as 
ampidllin plus an aminoglycoside have been used, and 
more recently, other altematives have induded broad- 
spectrum penidllinỉ, caibapenems, ũuoroquinolones, and 
combinatìons oỉ penidllins vvith beta-lactamase inhi- 
bitors.1"4 Thlrd-generation cephalosporins such as ceỉotax- 
ime are considered by some to be the treatm ent of 
choice.1-2-5 Current evidence, however, does not appear to 
shovv a signiScant advantage ỉor the cephalosporins over 
other antibacterials in  terms of resolutìon of iníection or 
patient survival.4

Inưavenous antibaaerials are generally preíerred, 
however, oral antibacteríals such as amoxicillin-clavulanic 
add, cefixime, and some Đuoroquinolones4 have been tried 
and may be as eữective in patients with uncomplicated 
iníection. The optimal duration of therapy is undear. 
Intervals of 10 to 14 days have been used, but, in one study,4 
a 5-day regimen was noted to be as eữective as a 10-day 
course. In most studies, however, length of treatment has 
been dictated by the resolution oỉ signs and symptoms oỉ 
disease, rather than completỉon oỉ a predetẹrmined course 
of therapy.4

Given the very high rate of recurrence in  patients 
sundving an  iniúal episode of prímary perítonitis, long-term 
secondary p rophy lax ỉs has been advocated. In. some 
studies, daily oral doses oỉ norQoxacin have been assodated 
with lower rates of subsequent peritonitìs; in  one, the 
probabUity of recurrent inỉection at 1 year was reduced bom 
68 to 20%.7 Ciproũoxadn* and co-trimoxazole’ are also 
reportedly eổeetive.

In addition, long-term prophylaxis against first episodes 
oỉ iníection has also been suggested for some high-risk 
patient groups. Patíents at highest risk appear to be those 
with low serum sodium or asdtic Đuid protein concentra- 
tion, as well as those vsdth acute gastrointestinal bleeding, or 
vcry advạpced liver disease.4,10 A meta-analysis* examining 
effịcacy of antìbacteiial prophylaxis in drrhotic patìents 
vvith advanced liver dysỉunction or Iow asdtíc íluid protein 
concentratíons reported a 28% relative risk reduction for 
first-tìme inddence of primary peritonitis, but a trend 
totvards survival benetìt ỉailed to reach statisúcal 
signihcance. It has been suggested that short courses of 
antibarterials may be of beneht in drrhotic patients with 
asdtes wứhout gastrointestinal bleeding, but the body of 
evidence in support of this practice has been critidsed.11 Use 
of prímary prophylaxis in such patíents remains an  area of 
controversy and is currently not routinely recom- 
mended.13-10 In contrast, short courses of antibaaerials 
have been assodated with slgniũcandy reduced rates of 
subsequent iníectíon, ũiduding peritonitis, and reductions 
in overall mortality, in drrhotic patients with acute 
gastrointestinal bleeds;12-13 as a result, routine antibacterial 
treatment for a minimum of 7 days has been recommended 
for all drrhotic patients presenting with acute upper 
gastrointestinal haemorrhage.2 Although most studies have 
involved the use of a ũuoroquinolone, other drugs 
including third-generation cephalosporins, carbapenems, 
and amoxidllin-davulanic add  have also been trìed.13

S econda ry  p e r i to n it ỉs .  Secondary peritonitis is 
assodated with períoration of the gasưointestinal traa, 
condiáons such as appendidtiỉ and diverticulitis, and 
contamination at surgery. Iníectìons are generalỉy mixed 
and orìginate ỉrom the gastrointestinal trac t Baaeria 
responsible indude E. coli and other Enterobacteriaceae, 
anaerobes (espedally Bađeroides Ịragilừ), enterococd, and 
sometimes Pseudomonas aeruginosa. Timely control of the 
source of inỉection, vvhere possible, is critical for successlul 
tre a tm en t, but antibacterìal therapy is an important 
adjunct. Broad-spectrum antibacterial therapy is usually 
given, at least until the inlecting organisms are knovra, and 
should generally indude, a t minimum, antibacterials 
eííective against enterìc Gram-negative aerobic and 
íacultatíve badlli, and enteric Gram-poátive stteptococd. 
Coverage for obligate anaerobic badlli should also be 
induded ỉor inỉections derỉved bom  distal small-boyvel 
appendix, and colon, as well as íor more proximal 
períorations in  the presence of obstmction or paralytic 
ileus.14. In  addition, choice of regimen should také into 
account padent-spedũc risk tactors for more resistant
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infectìon. For patients w ith a history of antibaaerial 
exposure or prolonged hospitalisatíon, a regimen with 
antípseudomonal actívity should be considered.15 Similarly, 
coverage íb ĩ MRSA should be added for healthcarẽ- 
assodated inỉections ÚI patìents knovvn to  be colonised with 
MRSÁ, or who are at risk due to previous ơeatm ent ỉailure 
and signiScant antibacterial exposure.14 Coverage for 
enterococd has also been advocateđ in  severely ilỉ patìents 
w ith a history of prolonged cephalosporin use or recurrent 
intra-abdominal inỉectíon, active immunosuppression, and 
in those with prosthetic heart valves.14 Empirical antiíungal 
treatm ent might also be consideređ in  cases oí gastro- 
intestina] peiíoration, anastomotic leak, or severe necrotis- 
ing pancreatitis.15 For healthcare-assodated iníectỉons, 
institution-spedíic resistance pattem s are also an important 
consideration in the choice of therapy.

No empirical antibacterial regimen has been shown to be 
consistently superior or better tolerated than comparators,17 
and various single- and multidrug regimens have been 
suggested by the Iníectious Diseases Sodety of America 
(IDSA) depending on iníection severity and whether it is 
considered community-acquired or healthcare-assodated.14

For mild-to-moderate community-acquired infection, the 
IDSA recommends the following regimens:
• monotherapy with ticardllin-đavulanate, ceíoxitin, 

ertapenem, moxiĐoxadn, or tigecydìne
• combination therapy with metronidazole and either 

cefazolin, cefuroxlme, ceftriaxone, ceỉotaxime. levoũox- 
acin, or dproũoxadn

For high-scverity community-acquircd infection a regimen with 
an expanded spectrum of a cù vi ty against Gram-negative 
bacteria is suggested by the IDSA,14 and suitable regimens 
indude:
• monotherapy with meropenem, imipenem-dlastatin, 

doripenem, or piperadllin-tazobactam
• combination therapy with meơonidazole and either 

riproĐoxadn, levoOoxacin, ceftazidime, or ceíepime 
(hovvever, see below regarding E.coli resistance to 
quỉnolones)

• combination therapy with meưonidazole, aztreonam, 
and another antibacterial effective against Gram-positive .. 
cocd

For healthcart-assodated infectùm, empirical antibacterial 
regĩmens should be iníormed by hospital-spedhc micro- 
biologìcal and resistance data and may reqtũre drugs anive 
agaỉnst a vvide spectrum of Gram-negadve organisms. 
M ultidrug regimens are suggested, and the IDSA 
recommends using metronidazole combined vvith either 
meropenem, imipenem-dlastatin, doripenem, piperaállin- 
tazobactam, ceftazidime, or ceíepime; use of colistin or an 
aminoglycoside may be requừed.14

Because B. ỷragiỉừ has shovvn substantial acquired 
resistance to dỉndam ydn, ceíotetan, ceíoxitin, and the 
ũuoroquinolones, these drugs should not be used alone as 
initial therapy.14 Given the high rạte of Auoroquinolone- 
resistant E. coli in some communiries, ỉluoroquinolones 
should not be used empìrically unless hospital micro- 
biological surveys indicate > 90%  susceptibility to 
Auoroquinolones.14

For patients with only mild or moderate community- 
acquired inỉection, drugs with the broadest spectrum oi 
Gram-negative and Gram-positive coverage (such as 
ertapenem and tìgecydine) have no advantage and may 
contribute to the emergence of more resistant organisms. 
Similariy, aminoglycosides are not routinely recommended 
due to theừ  potential toxidty, although empirical use may 
be vvarranted in  patients w ith healthcare-assoriated 
iníection or intolerance to beta-lactam or Duoroquino- 
lone-based regimens.14

The intravenous route is generaỉly preierred, and therapy 
should be tailored to culture and susceptibility reports when 
available. Treatment is generally continued until dinical 
signs of iníection and gastrointestinal íunction have 
retum ed to normal; where source conơol has been 
adequate/about 5 to 7 days has been suggested.15

FÕr reíerence to the p rev en tio n  of postoperative 
inỉection, see under Surgical Iníection, p. 211.1.

PD  perito n itis . Peritonitis is the main complicatỉon of 
peritoneal dialysis (PD). Like primary, and, unlike 
secondary peritonitis. above, a single iniecting organism is 
oíten responsible. The most common inỉections have 
usually been due to Gram-poátive organisms, espedally 
staphylococd, but iníections with Gram-negative bacteria 
(typically Enterobacteriaceae) are becoming more common, 
and fungj are an  increasingly important cause of peritonitis 
in PD.1 The origin of inỉection is often contaminanon of the 
dialysis catheter or the e ã t  site.

The International Sodety for Peritoneal Dialysis 
recommends1* that the choice of anribacterial for empirical 
t r e a tm e n t be based on the history of sensitivities of 
organisms causing peritonitis in the particular hospital or 
centre involved, and be active against both Gram-positive 
and Giam-negative otganisms. In  many cấses, íirst- 
generaứon cephalosporins such as cefazolin or ceíalotin 
provide adequate Gram-positive coverage, but in cenơes

with high rates of metidllm-resistant iníection empirical 
vancomydn may be needed. Drugs for Gram-negative 
coverage should possess actívity against Ps. acruginosa and 
may inđude the aminoglycosides, ceftazidime, ceíepime, a 
cáibapenem, or azueonam. Fluotoquinolone$ are only 
appropriate for Gram-negative coverage ư  local suscept- 
íbility is shown.

Intraperitoneal dosage, by mixing the antibacterials vvith 
the dỉalysate, has been shown to be more eííective than 
intravenous use. For many antibacteriaỉs, once-daily 
interm ittent dosing regimens (in a single dialysate 
exchange) are appropriate and as eữective as continuous 
regimens.I, Intermittent doses of vancomydn are generaUy 
given once every 5 to 7 days.1’ Once the infecting organism 
is identííled, an  appropriate narrow-spectrum antibacterial 
can be substituted. Treatment is generally continued for 14 
days in patients who have a dinical response. Treatment 
should be extended to 21 days in patients with severe 
iníections (such as Staph. aureus, Gram-negative, or 
enterococcal peritonitis).

Exit-site iníections can be treated vvith an oral 
penidlllnase-resistant penicillin, a hrst-generation cepha- 
losporin such as ceíalexin, or co-trimoxazole for Gram- 
positive iníections. Vancomycin should be avoided for 
routine use but may be needed if there is metídllin 
resistance. RUampidn may be added in severe Staph. aureus 
iníectlons. An oral Auoroquinolone such as dproĐoxadn 
may be used for Gram-negative ìníections.1* Intraperitoneal 
ceftazidime may be added in cases oí pseudomonal inỉection 
where resolution of iníection is slow or w here there is 
recurrence.

Long-term antibaaerial prophy lax is is not generally 
eHectìve, but intermittent use has been advocated in 
situations assodated vvith higher risk of iníection. 
Perioperative inơavenous antibacterial prophylaxis during 
PD catheter insertion is recommended.1* and has been 
shovvn to signiRcantly reduce the risk oí peritonitís in the 
first month aíter surgery.20 Staph. aurius nasal carriage is 
assodated vvith increased risk of exit-site iníections and 
inưanasal or exit-site m upirodn (cream, as ointment may 
damage the catheter) or exit-site gentamidn cream have 
been used to reduce them .1* The results of a systematic 
review 'suggest that treating caniers w ith intranasal 
m upứodn signiũcantly decreases overall rates of exit-site 
inỉections, although there does not appear to be an 
assodated reduction in risk of peritonitis.20 Dramatic 
reductions in peritonitis rates have been achieved with 
programmes based on stringent aseptìc vvound care and on 
minimising contact of the PD System with domestic water.21
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Pertussis
Pertussis or vvhooping cough1 is caused by iníection with 
the respiratory pathogen Bordetella pertussừ, a Gram- 
negative aerobic bacterium . The related species B. 
parapertussừ causes a similar but generally milder illness. 
Pertussis is very iníectious and occurs most írequently in 
children, but may be more cọmmon in adults than once 
thought. The inddence of pertussis has been greatly reduced 
by the active ìmmunỉsation of inỉants (see under Pertussis 
Vaccines, p. 2408.3) and eííective prevention by the 
adequate uptake of vaccine remains the ultimate objective.

Erythromydn has been the antibacterial of choice, but 
the newer maCTolides, clarithromydn and azithromydn, 
have similar eííìcacy and are also recommended for the 
tre a tm e n t of pertussis.1'5 Once iníection has occurred 
antibaaerial therapy is thought to render the patient 
non-iníectious by eliminating nasopharyngeal carriage of B. 
pertussừ. Such treatment is unlikely to affea the dinical 
course of perrussis because diagnosis is diílicult until the 
paroxysmai stage, by which time the baaeria have already 
đamaged the respiratory ưaCT and released their toxins. 
Effective regimens indude:2-3
• oral azithromydn 500 mg daily on the fưst day of 

treatment then 250 mg đaiỉy for 4 days: iníants and 
children may be given oral azithromydn 10 mg/kg daily 
for 3 to 5 days, or lOmg/kg daily on the first day of 
ưeatment then 5 mg/kg daily for 4 days

• oral darithrom ydn 500 mg twice daily íor 7 days; iníants 
and chiỉdren may be given oral darithromycin 7.5 mg/kg 
tvvice daily for 7 days

• oral erythromydn 500mg four times daily for 14 days; 
inlants and children may be given oral erythromydn 40 
to 50mg/kg daily in  3 to 4 divided doses for 7 to 14 days, 
or 60mg/kg daily in  3 divided doses for 14 days

Oral co-trimoxazole for 7 to 14 days may be given as an 
altemative treatment for patients unable to tolerate 
macrolides. Oxytetracydine or chloramphenicol are not 
recommended because of their potential adverse eữects.

Macrolide antibaaerials, given in the same doses as for 
ơeatm ent and vvithin 3 weeks oí onset of cough in  the index 
patỉents, may also be given prophy lactically  to dose 
contacts.2 However, protection is limited and a systematic 
review3 conduded there was insuffident evidence to 
detexmine the beneSt of prophylactic treatment of healthy 
pertussis contacts.
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Pharyngitìs
Pharyngitis and tonsillitis are upper respiratory-tract 
inỉectìons with simỉlar causes and occur espedally in 
children. Acute pharyngitís is an inHammatory syndrome of 
the oropharynx that may indude the tonsỉls vvhereas 
tonsUlitis is, strictly speaking, a more localised iníectìon. The 
commonest causes are virai and a sore throat is often a 
symptom oỉ the common cold as well as influenza and 
ỉníectious mononudeosis. For hirther details of these vữal 
inỉections, see under Choice of Antiviral, p. 953.1.

The most important bacterial cause of acute pharyngitis 
and tonsillitis is the group A beta-haemolytic streptococcus, 
Streptococcui pyogena. An erythrogenic toxin-produdng 
strain causes pharyngiris and tonsillitis in scarlet ỉever.

In vievv of the prevalence of a vữal cause, opinions have 
diííered over whether and when to ưeat pharyngitis with 
antimicrobial drugs. Some have advocated waiáng until a 
deSnite diagnosis of str. pyogenes iníection is made, but 
others ơeat immediately if sưeptococcal pharyngitis is 
suspected because of the risk of longer term complications 
such as rheumatic íever and the need to eradicate Str. 
pyogenes from the th ro a t1'3 The inddence of rheumatìc íever 
has been low for many years in developed countries, but 
there was evidence of a resurgence in parts of the USA in the 
mid-1980s. ĩhus, in addition to shortening the illness and 
interrupting transmission, the antibacterial tteatm ent of 
streptococcal pharyngltis also serves as primary prevention 
of rheumatic íever (see below). Hovvever, in countries in 
which the inddence of rheumatic ỉever remains low the 
routine use of antibacterials for the management of sore 
throats is discouraged.4-5

All cross-reíerences reíer to entries in Volume A
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Penidllin is the Standard tre a tm e n t for streptococcal 
Dharyngiús o r  tonsillitis.6-8 generally as phenoxymethyl- 
oeniaUm orally for 10 days or a single inttamuscular 
iniection oi benzathine beiưylpeniđllin. Both options are 
advoated  by WH07 and the American Heart Assodadon8 
for the primary prevention of rheumatic íever (see under 
Rheumatic Fever, p. 204.3), the latter partícularly where 
compliance w ith a 10-day course of oral penicillin is 
vưilikely. Oral amoxicillm is also effectìve7-’ and a hirther 
treatment option for conlĩrmed sưeptococcal pharyngitis;8 
hovvever, some suggest that empirical use of aminopeni- 
cillins (induding amoxicillin and ampicillin) should 
probablỳ be avoided because of the risk of maculopapular 
ìash if the padent proves to have iníectious m ononudeo- 
sis 10 Erythromydn or another macrolide may be given to 
penidllin-allergic patìents, except where there is evidence 
oi signiBcant resistance,7'8 as in some parts of Europe,7 the 
USA.11 Japan,12 and Finland;11 it may also be a better choice 
than penidllin if there is a likelihood of iníectìon w ith 
Arcanobaamưm haemolyticum (Corynibaaerium haimolyti- 
cum) but should be avoided ư there is risk of iníectìon w ith 
ĩusobađerium necrophorum (see below). Clindamydn may 
also be used.8 Oral cephalosporins are another altematìve, 
and a meta-analysisu  has shown that the likelihood of 
treatment íailure with oral cephalosporins may be about 
h a lf  that w ith penidllin; Đrst-generatíon cephalosporins 
appear np less eơectíve than later generations,14 and are 
generally preíeưed due to theữ narrower anribacterial 
spectrum.8"14

Despite the general efficacy of penidllin a trend of 
increasừig numbers oí relapses and recurrent iníectìons has 
been noted.15 Some treatment íailures have been attributed 
to poor patìent compliance with a 10-day course of 
penídllin and attempts to overcome this hãve induded 
givứig fewer daiỉy doses or shortenỉng the length of 
tteatment. Meta-analysis of studies supports the use of 
twice-daily dosing of phenoxymethylpenicillin vvhich 
appears to be as eữective as doses three or íour dmes 
daily,16 but a single daiỉy dose is less eííectìve. Couiies oi 
phenoxymethylpenidUin shorter than 10 days have not 
proved eữectíve.17-18 There is some evidence that shorter 
courses may be possible Vvith other antibacterials.17 Courses 
oí 5 days o r less of erythromycin,20 amoxicilỉin vvith 
davulanic add ,11 aá throm ydn,22-23 darithrom ydn,24 josa- 
mydn,25 telithrom yđn,24 or cephalosporins27 have been 
given as altematìvés to a 10-day couise of phenoxymethyl- 
penidllin. Hovvever, deSnitive studies have not been done, 
and the broader spectrum and higher cost of these regimens 
are dravvbacks.6

Penidllin resistance in str. pyogenes remains rare. In 
additíon to poor compliance, treatment íailures vvith 
penidllin, leading to recurrent iníectíon, might be explained 
by the presence of beta-lactamase-produdng oropharyngeal 
bacteria tha t are able to protect Str. pyogenes against 
penidllin,28 although this theory was not supported by a 
study in 462 children.29 Antìbacterials less susceptible to 
beta lactamase have been eBectìve, sometimes more so than  
phenoxymethylpenidllin. They include the oral cephalo- 
sporins ceíador,30 ceíuroxime axetíl,31 cehxime,32 cefpro- 
ã l ,33 and ceíadroxil34 and the combined preparatìon 
amoxidllin w ith davulanic add35’34 (hovvever, see above 
regarding the risk of rash with aminopenidllins). Clinda- 
m ydn has eradicated Str. pyogenes and beta-lactamase- 
produdng bacteria in children aged 12 years and under with 
recurrent tonsillitis, but might be less eBective in older 
patients.37 It was also eỉíective vvhere penidllin and 
erythrom ydn had íailed in an outbreak of streptococcal 
pharyngids.38

Pharyngeal carriage of str. pyogenes is common, espedally 
in primary-school children and thus its presence does not 
necessarily reílect acute iníection. E rad ication  is generally 
unnecessary7-8 but may be beneBdal in selected cases and 
has been achieved by a single inưamuscular injectíon of 
benzathine benzylpenidllin together with a 4-day course of 
oral riíam pidn;39 a 10-day course of oral dindamycin has 
also been eBective.40 In order to ensure that outbreaks of Str. 
pyogmes are prevented in dosely conũned populations, 
some have reconunended prophylactíc antìbactenals for all 
members of these populadons, yvithout exceptìon.41

other bacterial causes oí pharyngitis indude Aramabac- 
terium haemolyticum (CoTynebacterium haemolyticum), chlamy- 
dophila pneumoniac (ơtlamydia pncummiat), Corynebacterium 
điphtherìae (see under Diphtheria, p. 178.3), ĩusobatíerium 
necropkorum. Ncừsrrĩa gonorrhoíae (see under Gonorrhoea, 
p. 206.2), groups c  and Gbeta-haemolytìc streptococd, and 
anaerobic bacteria.

A. haemolyticum is thought to be an important cause of 
pharyngitís in  adolescents and young aduỉts; there is often 
an accompanyỉng scarlatiiũíorm rash. It has been repórted 
to respond to  a sìngle injection of benzathine berưylpeni- 
dỉlin or a 10-day course of oral erythromydn, but not to 
phenoxymethylpenidUin.6

F. necropkorum is also common in  adolescents and young 
adults, and is thought to cause about 10% oỉ acute 
pharyngitís withln this age group.42 Of partícular concèm is

its assodatìon with Lemierre syndrome, a Ufe-threatening 
conditíon characterised by bacteraemia, metastatíc iniec- 
tíons, and suppuratìve thrombophlebitís of the intemaỉ 
jugular vein. Although suscepdble to penirillins and 
cephalosporíns, F. ntcrophorum does not responđ to 
treatment with macrolides; it has thereíore been suggested 
that empirical use of macroliđes be avoided in adolescents 
and young adnlts with acute phaiyngitìs.42

For pharyngitís assodated vvith c. pneumoniae iníectìon, 
tetracycline or erythromycin are eííectìve antibacterials.43

Systemic corticosteroids have been tried for the 
symptomatíc relieí of acute pharyngitis and in a meta- 
analysis,44 patients with severe or exudative sore throat who 
took corticosteroids in addition to antìbacterials were 3 
times more likely to have complete resolution of pain at 24 
hours than those who did not. However, it remains undear 
whether corticosteroids oííer additional beneũts over simple 
analgesics, or if they are saỉe ỉor use in pharyngitis not 
requiring antibacterial therapy.
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See Syphilis. p. 207.2.

Plague
Plague1-2 is caused by the Gram-negative badllus Yminia 
pestừ (Yenima pseuẩotuberculosis subsp. pestừ) and is usụạlly 
transmitted to m an Via rodents and theỉr ìnỉected ũeas. It 
has occurred as vvorldVride pandemics, for examplè, .the 
Black Death in  Europe in  the Middle Ages. In tiíé 1980s the 
largest numbers of cases reported were in  Tanzanỉa, 
Vietnám, BraTil, Peru and more recendy in  ỉỵiadagascar. 
Plague may take several ỉorms of which bubonic plăgue is 
the most common; others indude pneumonic, sẹpticaemỉc, 
and meningitic plague. Sueptomydn, tetracydine, and 
chỉorampheĩùcol have traditìonally been used in the 
ưeatment of plague3 with streptomydn belng the treatment 
of choice, although the possibility of a Jarisch-Heixheimer 
reaction resultìng ỉrom the baaeriddal eỉlect of strepto- 
mycin must be bom e in mind; it is also conaa-indicated in 
pregnancy. Success has aỊso been reported with amino- 
glycosides"such as gentamidn and kanamydn. Aỉthough 
there Is no dinical experience w ith Duoroquinolones, irt- 
vitro susceptibilities and anintữl studies suggest that they 
wou!d be effectíve.3

In the UK, the recommended aeatm ent for adults is 
gentamidn (first choice in pregnancy); dproQoxadn or 
doxycydine may be used ư aminoglycosiđes are unsuitable 
and may also be used for first-line therapy in  children, but 
doxycydine is only suitable for children over 8 years o! age. 
If plague meningitiỉ is suspected chloramphenicol should be 
used as it crosses the blood-brain barrier.3 Similar 
iníonnation is proviđed by WHO,4 vvith suưonamides 
being mentioned as altematives. European guidelines5 
consider either saeptom ydn or gentamidn to be appro- 
priate for first-line treatment of plague in both adults and 
children, and suggest that oũoxãõn  and ỉevoỉloxacin may 
be appropriáte altematives to dpro&oxadn for second-line 
ưeatment in adults.

In UK guidelines3 dpro&oxacin is considered to be the 
drug oí choice io i prophylaxú in adults and chiỉdren 
c o n s id e re d  to  b e  a t  r isk  a í te r  d o s e  c o n ta c t  w ith  cases of 
pneumonic disease or aíter a deliberate release of Y. pestis; 
doxycydine may be used as an altemative in those over 12 
years of age. European guidelines3 otter similar adyice, but 
consider levoũoxadn and oũoxadn as possible options íor 
prophylaxis in  adults. Other suggested antibacterials indude 
co-trimoxazole,3,5 chloramphenicol,3'5 and suưadíazine.3

Commentiiig on the plague epidemic tha t occurred in 
India in 1994, vvorkers £rom the u s  CDC* considerẹd that 
prophylaxis should be gỉven to those who have had £acẹ-tọ- 
lace contaa or vvho have occupied a dosed spacé wỉth 
someone who has pneumonic plague. For prophylaxis, 
tetracydine could be given to adults and older children or 
sulíonamides to children oỉ 8 years or less; chloramphenicol 
was also eííectìve.4

Iníection w ith a  strain of Y. pestís rẹsistant to all the drugs 
usually eBective against plague identihed in a patíent from 
Madagascar7 responded to treatment with co-trìmoxazoie 
and streptomydn.

A vacdne is available ỉor active immunỉsatìon.
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Pneumonìa
Pneumonia1 is a respiratory disease characterised by 
inHammation of the lung parenchyma with congestion. It 
is mostly due to bacteiial or viral inỉection, but may be 
caused by fungi in inununocompromised patients or by the 
aspiratìon of Chemical irritants. Pneumonia is a common 
illness-occurring in all age groups and throughout the vvorld; 
it is a major cause of death among the elderly and those who 
are chronically and/or terminally ỉlỉ. Symptoms and signs of 
pneumonia indude chills, cough, dyspnoea, íever, head- 
ache, myalgia, pleuritic chest pain, and sputum production. 
Treatment of pneum onia relies on prompt use of 
antíbacterials and identification of the infecting organisms 
and theứ sensitivity to antibacterials. Cases of pneumonia 
are usually dassiBed as community-acquired or hospital- 
acquired (nosocomial) pneumonia. Cases of community- 
acquữed pneumonia can also be lurther sub-divided into 
those who can be ưeated in an ambulatory (outpatient) 
setting and those that need hospitalisation. Patientỉ who 
need hospitalisation are generally iníected with unusual 
pathogens and/or have more severe dìsease. Pneumonia 
occurring in long-term-care ỉadlities can be ưeated as either 
community-acquired or hospital-acquữed pneumonia. 
Cases of hospital-acquired pneum onia are generally 
dassiBed according to  the túne of onset alter hospital 
admission. These categories also provide a rough guide as to 
the likely pathogen and severity of the disease.

Other types of pneumonia indude aspiration pneumonia 
and the various íorms of úiterstitial pneiỊmonia or 
pneumonitìs (see also Aspiration Syndromes,’ p. 1807.2, 
and Interstitial Lung Disease, p. 1607.1). Interstitial 
pneumonỉtis is a common complicatìon in cancer patients 
and has also been assodated vvith certain drugs, ỉor example 
amiodarone, bleomydn, and niơoíurantoin.

C om m unity -acqu ired  pneu m o n ia . In community- 
acquired pneumonỉa (CAP)2'7 the commonest pathogen in 
prẽviously healthy subjects is Streptococais pneummiae 
(pneumococcus). O ther common patbogens ìndude Hacmo- 
philus influenzae and atypical pathogens su ch as Chỉamydo- 
phila pneumoniac (Chlamydia pneumoniac), Mycoplasma 
pneumonùư, and Legioneữa pneumophila (see Legionnaires' 
Disease, p. 188.2).2-5 Less common causes include 
Staphylococcus aureus, vvhich usually occurs as a seconđary 
bacterial inỉection aíter inHuerua and is assodated with 
high mortality; Moraxtlla catarrhatìs (Branhamella catarrhalis) 
occurs espedally in patients with chronic lung disease; 
Gram-negative enteric bacilli; Pseudomonas aeruginosa; 
ơiỉamydophiìa psittaci {Chlamydia psittad) (see Psittacosis, 
p. 204.1); and Coxừlỉabumítii (see Q Fever, p. 204.1). Gram- 
negative badlli rarely cause pneumonỉa in the community, 
espeđally In previously healthy patients, although the 
ừequency of such infections is increasing.8 Anacrobic 
bacteria are associated vvith aspLratìon pneumonia. Viruses 
are the commonest pathogens in young children.

Pneumococcal pneumonia usually develops over several 
days and in elderly patients onset may be insidious. sư. 
pneumoniae has usually been considered to be sensitive to 
peniđllins (betưylpenidllin, amoxidllin. or ampidllin), 
cephalosporỉns, erythromydn, or co-trimoxazole, but there 
is increasing prevalence of global resistance although there 
are markeđ geographical dưferences., -I° Hovvever, in dinical 
pracdce pneumococcal pneumonia frequently responds to 
high doses oỉ penidllins or cephalosporìns and the routine 
use òf penidllin for CAP may SŨ1I be reasonable ỉn many 
countries.

The &eatment of CAP is complìcated by the increasing 
spectrum of causatíve organisms and prevalence of 
antibãcterial resistance. Furthermore, since the causative 
pathogen is often unknovra, inirial antibacterial therapy is 
usualiy empirical. Guidelines for the treatment of pnẽu- 
monia have been issued by bodies in  many countries.*’11'1* 
Although common prindples can be identiỄed, recommen- 
dations must be localised because of differences in pattems 
of inỉection and drug resistance, variations in the 
availability of antibaaerials and local polides for their use, 
and diữerences in medical practice. Countries also vary in 
the degree to Tvhich such guidelines are accepted in practice. 
These guidelines generally give advice fòr diữerences 
assodated with age, the severity of the iníectìon, and the 
presence or absence of underlying or co-existent disorders.

In the UK, guidelines for the management of CAP have 
been produced by the British Thoradc Sodety (BTS).* For

I initỉal empirical treatm ent in  the com m unity oral 
amoxiđllin is usually preleưed. Altematives ìn  penidllin- 
allergic patients indude doxycycline and the macrolides 
darithrom ydn and erythrom ydn; darithrom ydn is gen- 
erally preíeưed to erythrom ydn due to better tolerance and 
more convenient dosing. The approach to  ưeatment is 
similar for patients hospitaỉised wừh Unv-severity CAP, 
many of whom arẹ admitted to  hospital for non-clinicaỉ 
reasons such as old age, lamily preíerence, inadequate 
home care, or adverse sodal rircumstances; when oral 
therapy cannot be used in these patients, intravenous 
amoxiđllm, benzylpenidllin, or darithrom ydn are suitable 
altematives.

In those patients hospitalised vvith moderately-severe 
CAP there is an increased likelihood of iníection with 
atypical pathogens, or vvith Legìorulla spp.; consequently, 
cọmbined empirical treatm ent orally with amoxiđllin plus 
either erythromydn or darithrom yđn is prelerred.’ When 
oral therapy is inappropriate, inưavenous ampidllin or 
benzylpenidllin is given, with intravenous darithromydn. 
For those intolerant of beta laaam s and macrolides, oral 
doxycydine, levòlloxadn, or moxiíloxadn can be con- 
sidered; intravenous altematives indude either mono- 
therapy vvith levoíloxadn, or the combination of a second- 
or third-generation cephalosporin (such as ceíuroxime, 
ceíotaxime, or ceítriaxone) vvith darithromydn.*

Patients hospitalised w ith severe CAP should receive 
parenteral empirical ơeatm ent regardless of their ability to 
take oral medication. Since CAP caused by Legionella spp. is 
more likely to result in severe disease, the inỉtial empirical 
regimen should indude appropríate therapy. Current 
recommendations® are for combined inơavenous rreatment 
with a broad-spectnun beta-lactamase-stable antibacterial 
such as amoxidllin vvith davulanic add or a second- or 
third-generation cephalosporin such as ceíuroxime, cefo- 
taxime, or ceítriaxone, together vvith a macrolide 
(preíerably darithrom ydn). For liíe-threatenỉng iníeaion 
where Legioneỉla is suspected, the íurther addition of 
levoHoxadn should be considered. As an altemative to the 
above regimens, benzylpenidllin with either levoĐoxadn or 
dproĐoxadn can also be used.'

The following treaữnents are recommended in the UK,* 
along vvith local microbiological advỉce, for the minorìty of 
patients with CAP in whom the causative organism has 
been identihed, usually in hospital:
• Sư. pneumoniac. prelerred ưeatment, oral amoxidllin or 

intravenous benzylpenidllin; altematives, oral darithro- 
mydn, or intravenous ceíuroxime, ceíotaxime, or 
cehriaxone

• Aí. pneumoniae or c. pneumoniae. preíerred ơeatment, oral 
or ìntravenous darithromycin; alternatives. oral dox- 
ycydine or an oral or inưavenous íluoroquinolone

• c. psittaá or c. bumetii: preíeưed ơeatment, oral 
doxycycline; altemadves, oral or intravenous darithro- 
m ydn

• Ltgionella spp.; preíerred ưeatment, an oral or intra- 
venous ũuoroquinolone; altematives, oral or intra- 
venous darithrom ydn (or aãthrom ydn, u  necessary)

• H. influenzae (non-beta-lactamase-produdng): prelerred 
ưeatment, oral or intravenous amoxidllin; altematives, 
inơavenous cefuroxime, ceỉotaxime, 'or cehriaxone, or 
an oral or inưavenous Uụoroquinolone

• H. influenzae (beta-lactam ase-produdng): preíerred 
ưeatment, oral or inưavenous amoxidllin with davu- 
lanic add; altematives, intravenous ceíuroxime, cefo- 
taxime, or ceítriaxone, or an . oral or intravenous 
Huoroquinolone

• Gram-negative enteric bacilli: prelerred ơeatment, 
intravenous ceíuroxime, ceíotaxime, or ceỉtriaxone; 
altematives, intravenous Đuoroquinolone, imipenem, or 
meropenem

• Ps. aeruginơsa: prelerred treatment, inưavenous ceh- 
azidime plus either gentam idn or tobramydn; alter- 
natives, intravenous dproAoxadn or piperadllm plus 
either gentamidn or tobram ydn

• Staph. aureus (non-metídllin-resistant): preíeưed ơeat- 
ment, inưavenous Uudoxadllin vvith or vvithout oral or 
intravenous riíampidn; altematives, inơavenous vanco- 
m ydn, linezolid, or teicoplanin with or vvithout oral or 
inưavenous rífampidn

• Staph. aurtus (metidllin-resistant): preíerred ơeatment, 
inơavenous vancomydn, linezolid, or teicoplanin with 
or without oral or intravenous nỉam pidn

In the USA, guidelines for the management of CAP in adults 
have been jointly produced by the Inlectious Diseases 
Sodety of America (IDSA) and by the American Thoradc 
Sodety (ATS).12 For previously healthy outpatients with no 
risk íactors for drug-resistant Sư. pneumoniac (DRSP) 
iníection they recommend a macrolide (such as erythro- 
mydn, aáthrom ydn, or darithrom ydn); doxycydlne may 
be given as an  altemative. In those vvith co-existing 
cardiopulmonary disease and/or other complicating íaaors 
(such as renal disease, diabetes mellitus, alcoholism, 
malignandes, or asplenia), taking immunosuppressive 
drugs, those who have received antibaaerial therapy

vvithin the previous 3 months, or those with other risks foi 
DRSP iníection a 'respiratory Auoroquinolone' (gemiAox- 
adn, levoữoxadn, or moxriloxacin) is recommended. 
Altematively a beta-lactam (high-dose amoxidllỉn with or 
vvithout davulanic add, or ceítriaxone, ceípodoxime, 01 
ceíuroxime) plus a macroỉide (or doxycydine) may be 
given.

In hospitalised patients who are not in  intensive care the 
preferred trea tm en t is a beta lactam (ceíotaxime, 
ceftriaxone, ampidllin, o r ertapenem) plus a macrolide (01 
doxycydine). In penidllin-allergic patients a  respiratory 
íluoroquinolone is recommended. In hospitalised patients 
who are in intensive care the preíerred ưeatment is a beta 
lactam (ceíotaxime, ceítriaxone, or ampicillin/suỉbactam) 
plus either aâ th rom ydn  or a respữatory ũuoroquinolone. 
In penidllin-allergic patients a respiratory ũuoroquinolone 
and aztreonam  arẽ recom mended. For Psẽudomonas 
infection, an antipneumococcal. antipseudomonal beta 
lactam (such as piperacillin/tazobactam, ceíepime, imi- 
penem, or meropenem) plus either dproAoxadn or 
levoũoxacin are recommended. Altemative regimens 
include an antipneumococcal, antipseudomonal beta 
lactam plus an aminoglycoside and arithromydn, or an 
antipneumococcal. antipseudomonal beta lactam plus an 
aminogỉycoside and an antipneumococcaỉ fluoToquinolone. 
In penidllin-allergỉc patients aztreonam should be used in 
place of the beta lactam. For community-acquited 
metidllin-resistant Staph. aureus (MRSA) iníection, vanco- 
m ydn or linezolid should be added.

In ch ild ren  pneum onia is caused by a vvider spearum  of 
organisms than in adults. Viruses, espedally RSV, are very 
common pathogens in iníants and children up to 4 years of 
age and, as in adults, pneumococci are very common 
baaerial pathogens. Guidelines for the management oi CAP 
in children ha ve been produced by the BTS.11 Amoxidllin is 
considered the antibacterial of lĩrst choice for empirical oral 
therapy in children under 5 years of age because it is 
effective against the majority oí causative organìsms. 
Altematives are amoxidllin with davulanic add, celador, 
erythromydn, darithrom ydn, or aáthrom ydn. Macrolides 
should be given as Qrst-line empirical therapy in children 
over 5 years since Aí. pneumoniae pneumonia is more 
prevalent in older children. Macrolides should also be used 
in children of any age lf either M. pneumoniae or c. 
pntưmoniae are suspected. Amoxidllin should be used as 
ũrst-line ơeatm ent at any age ư Sư. pneumoniae is thought to 
be the likely pathogen. If Staph. aureus is suspected then a 
macrolide or a com bination oỉ (lucloxacillin vvith 
amoxidllin is appropriate. Intravenous therapy ỉhould be 
given in severe iníection or when the child is unable to 
absorb oral antibacterials, íor example due to vomiting; 
appropriate inưavenous drugs ỉor severe pneumonia 
indude amoxidỉlin with davulanic add, cehiroxime, or 
ceíotaxime. If the causative organism is knovvn to be Sư. 
pneumoniae a penidllin may be used alone. Chlamydia 
ưachơmatis is another common cause in iníants up to 3 
months oí age for vvhich erythrom ydn may be used or, 
altematively, sulíafurazole.

Pneumonia in neonates is usually due to organisms 
acquired hom  the mother's genital traa , espedally group B 
sơeptococd, Escherichia caỉi, and Klebsiella pneumoniac, initial 
treatment with gentam idn and benzylpenidllin or ampi- 
rillin has been suggested. For prophylaxis against groúp B 
streptococd in neonates, see under Perinatal Sưeptococcal 
Iníections, p. 197.2.

Similar guidelines for the empirical management oí CAP 
in chUdren have been developed in South Airica.15 
Additional recommendations have been made to take into 
account the high prevalence of HIV iníection. The drug of 
choice ís amoxidllin; although Standard doses of amoxìdllỉn 
vvill treat most cases oí pneumococcal pneumonia the use of 
high-dose amoxicillin (30mg/kg given 3 times daily) is 
recommended in order to overcome and limit the 
emergence of resistant pneumococd, and to successhilly 
ưeat those few children with high-Ievel pneumococcal 
resistance the íollovving additionaỉ íactors should be 
considered:
• children younger than 2 months have more Gram- 

negative inỉections and therefore need an inữavenous 
aminoglycoside or an intravenous cephalosporin. while 
dúldren older than 5 years have more iníections caused 
by M. pneumoniae and c. pneumoniae and need a 
macrolìde (erythromydn, darithrom ydn, or aãthro- 
m ydn)

• HTV-iníected children requiring hospitalisation and those 
with a high risk of being HTV-iníeaed or vvho have 
sym ptom atic HIV disease or w ho are severely 
malnourished should be given an aminoglycoside plus 
their empirical antibacterial regimen; altematively they 
may be given a regimen that provides eííective ơeatm ent 
against Gram-negative bacteria

• u  pneumocystis pneumonia is suspected, co-trimoxazole 
should be ađded. All hospitalised HTV-exposed children 
less than 6 m onths of age should be treated empirically 
vvith co-trimoxazole, unless HTV iníection status is

All cross-reíerences reíer to entries in  Volume A
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negadve and the child is not being breast-fed. Empiricai 
ơeatm ent vvith co-trimoxazole plus ainoxiáỉlin and an 
anúnoglycoside should also be given to older HTV- 
iníected children with íeatures of AIDS who are not on 
co-trimoxazole prophylaxis

• when Staph. aureus is suspected, cloxadllin is the drug oí 
choice. In HTV-iníected children, about 60% of 
community-acquứed Staph. aureus may be resistant to 
doxađllin and vancomydn should be given 

For the p rev en tio n  of CAP, pneumococcăl (p. 2410.1) and 
influenza (p. 2393.3) vacónes are generalỉy recommended 
for active immunỉsation of indìviduals considered to be at 
high risk of pneumonia-related complicatìons.112 However, 
a meta-analysis19 of pneumococcal vacdnation in adults 
(with unconjugated vacdne) has suggested that the practice 
ìnay not effectively prevent pneumonia, even in high-risk 
popuiations. The role o! iníluerưa vacđnation in redudng 
the risk of CAP in elderìy, immunocompetent patients has 
also been questioned.20

H ospital-acquired  an d  h ealthcare-assoc ỉa ted  
pneumonia. Pneumonia occurring a t least 48 hours aỉter 
hospital ađmission Chat was not incubating at inỉtial 
presentation is termed nosocomial o r hospital-acqiũred 
pneumonia (HAP). Ventilator-assodated pneumonia (VAP) 
ís a spediĩc subtype of HÀP deũned as pneumonia occurring 
ạt léast 48 hours after endoaacheal intubation and/or 
mechanical vẽntilạtion, usually resultìng ỉrom aspứatỉon of 
pathogenic material that colonises the oropharynx. While 
early-onset. HAP (occumng within the first 4  days of 
hospital admission) is usuaỉly caused by typical community 
orgànứms. Játe-onset inỉection can bẽ õãused by a  widẽ 
spectrum of possible pathogens, m any of which may be 
resistant to multiple antibacterials; these can indude 
opportunistic Gram-negatíve baólli such as Ps. aeruginosa, 
Aãnetobacter spp., Stenotrophomonas maltophilia, Burkholderia 
cepaẩa, and the Enterobacteriaceae, as vvell as Staph. aureus. 
More recently, an  increased inddence oí these potentially 
drug-resistant baaeria among patients with eaily-onset 
pnenmonia, thought to be a consequence of previous 
hospital stays or antibacterial use, has led to the concept of 
healthcare-assodated pneumonỉa (HCAP). This is pneu- 
monia occurring in  any patient who has been hospitalised 
for at least 2 days in the previous 3 months, lives in a long- 
tenn care or nursing ỉadlity, has received inưavenous 
antibacterials, chemotherapy, or w ound care in the 
previous month, or attends a hospital or haemodialysis 
dinic.21-12 The spectrum of bacteria causing HCAP is similar 
to late-onset HAP, and patients are considered to be at high 
risk of multidrug-resistant iníection. Other risk ỉactors for 
multidrug-resistant pneumonia indude immunosuppres- 
sive disease or therapy, and high ừequency of antỉbacterial 
resistance within the community or spedhc hospital unit.

Broad spectrum antibacteiial therapy is essential for 
tteatm ent of HAP and HCAP, and m ost initíal therapy is 
empirical. As in  the tteatm ent of CAP, selection of 
antíbacteríals must be localised. For iniúal empiiical 
treatm ent of early-onset HAP or VAP in patients with no 
knovvn risk íaaors for multidrug-resistant pathogens, and 
any disease severity, ATS recommends21 the íollovving 
drugs: ceftriaxone; levoQoxadn. moxiũoxadn, or dproũox- 
adn; ampidllin/sulbactam; or ertapenem. Where there is 
late-onset ữiỉection or risk ỉactors for multidrug resistance 
(induding possible HCAP) the ỉolỉovving are recõmmended: 
an antipseudomonal cephalospoiin (ceíepime or ceft- 
azidúne) or an antipseudomonal carbapenem (imipenem or 
meropenem) or piperadllin-tazobactam together vvith an 
antipseudomonal ũuoroquinolone (riproũoxaàn or levo- 
Hoxadn) or an aminoglycoside (amikadn, gentamidâ, or 
tobramycin); ư MRSA is likely then linezolid or vancomyđn 
should also be used. Intravenous therapy should be given to 
all patients initially, and changed to the oral or enteral route 
as soon as possible. Eííorts ỉhould be made to shorten the 
duration of therapy from the traditional 14 to 21 days to as 
little as 7 days provided Ps. aerúginosa is absent and that the 
patient shows a good clinical response. Guidelines for the 
m anagement of HAP. VAP, and HCAP ha ve also been issued 
in the UK,22 and emphasỉse the need to choose Initial 
antibacteríal therapy based on patient--spedflc íactors (such 
as previous antìbaaerial use, length of hospital stay, and 
comorbidities) as well as local microbiology and resistance 
pattems. For intensive care patients requiring mechanical 
ventilation for 48 hours or more, selective decontamination 
of the digestive tract (see under Intensiye Care, p. 187.3) is 
recommended to reduce the risk of VAP.

Im m u n o co m p ro m ised  p a tien ts . Immunosuppressed 
patients are at increased risk of pnetunonia. ỉn  addition to 
the bacteria mentioned above they are suscepdble to 
opportunistic inỉectíons with Mycobaderìum tubtrculosừ (see 
Tuberculosis, p. 212.2); viruses such as CMV and ỉungi, in 
partícular PneumocystừiÌT O ved i (see p. 567.2), are also causes 
of pneum onia in these patíents.

A sp ữ a tio n  p n eu m o n ia . Aspiration of organisms 
present in  the upper respiratory tract into the lungs, often 
as a result of loss of consdousness or diỉhculty in  
stvallovving, can cause aspữation pneumonia.29 When

community acquired the organisms responsible are mainly 
anaerobes, but in hospital-acquừed aspiration pneumonia 
Gram-negative badlli and Staph. aureus are also ỉound. 
Corứusion has arisen over the term 'aspiradon pneum onia' 
because it has also been applied more generally to 
aspiration, for example, of gastríc add  (Mendelson’s 
syndrome), resultíng in Chemical pneumonitis and not 
assodated with bacterial iníectíon. Lung abscess generally 
characterises late-stage aspiration pneum onia involving 
anaerobic baaeria. The aedology is rarely established, but 
spedfic anaerobic bacteiỉa involved indude Peptostrq>tococ- 

■ cus, Prcvotella mtlaninogmica (Bađeroidtỉ melaninogenicus), 
and Fusobacterium nuclcatum. Nearly all patíents with 
anaerobic pulmonary iníectíons are treated empiricaỉly. 
Some25 workers have expressed the view that penidllm  and 
dindam ydn are inadequate and that antibacterials with 
actívity against Gram-negadve organisms, such as third- 
generation cephalosporins, Quoroquinolones, and pipera- 
cillin are usually required even in community-acquired 
aspiration pneumonia. Most paúents vvith Itmg abscess 
receive parenteral therapy until they become aíebrile and 
show dinical improvement; oral therapy may then  continue 
for weeks or months ư necessary.
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Pregnancy and the neonate
For inlections assoõated spedbcally vvith pregnancy, see 
Endomeơitis (p. 180.3), Perinatal Streptococcal Iníections 
(p. 197.2), and Prematúre Labour (p. 203.3).

Premature labour
Pretenn birth, with or w iủiout rupture of membranes, 
causes signiBcant perinatal morbidity and mortality. There 
ís evidence that infectìon appears to have an important role 
in the cause or as a consequence of ruptured membranes1-2 
and as many as 50% oi spontaneous pretenn birtbỉ are due 
to inỉection, vvith Mycoplasma spp. being the most commonly 
isolated organisms bom  the amniotic cavity.9 O ther bactería 
that have been implicated indude group B sneptococd, 
chlamydia trachomatừ, and those assodated vvith bacteriaỉ 
vaginosis. The role o( antibacterial ơeatm ent has been 
evaluated. However, it is possible that matemal antìbac- 
terial ưeatment may suppress the stimulation of labour 
without eílectively treating íetal iníection2 and concems 
have been expressed that dẽlaying deliveíy in the presence 
of a subdinical iníection may not produce the best outcome 
for the neonate.4

A meta-analysis5 and a systematìc revievv1 of studies of 
the routine use of antibacterials as adjuncts in the 
management of premature labour in  vvomen vvith mtaữ 
membranes have ỉailed to show an overalỉ improvement in 
neonatal motbidity; indeed, an increase in neonatal 
mortality was actually noted.5 Furthermore, a  loiig-term 
foUow-up study4 indicated an  increased rate oỉ lunctlonal 
impaimient among 7-year-olds vvhose mothers had 
received erythromydn for spontaneous pretenn iabour; an 
increased inddence of cerebral palsy was also noted among 
children exposed to either erythromycin or amoxidllin vvith 
davulanic add.

In women with preterm premature rupture o f membranes. 
meta-analyses7’* and a systematìc revievv2 have shown that 
antibactẹrìals could delay delivery, and reduce both 
matemal morbidity (chorioamnionitis and postpartum 
iníectìons) and some aspects of neonatal moibidity (sepsis, 
pneumonia, and intraventricular haemorrhage). No ehects 
on neonatal mortality or gestational age-related morbidity 
were noted,1* and a long-term follow-up study íound no 
evidence oi negadve health eữects on the child.9 However, 
an increased inddence of neonatal necrotiỉing ẽnterocolitis 
has been ỉound aỉter m atem al use of amoxidllm vvith 
davulanic add spedhcally and it is consldered best avoided 
in women at risk of prem ature delivery; exythromydn may 
be the antịbacteriaỉ of choice.2 A systematic revievv and 
meta-analysis9 evaluated the effect of antibacterials on the 
rate of pretenn bũths w hen given in the second trimester of 
pregnancy'to women at risk of preterm bứths. Giving 
macrolides or clỉndamydn was assodated with a lower rate 
of preterm delivery, vvhereas giving metronidazole alone in 
the second trimester was assodated w ith a greater risk of 
pretenn delivery in a high-risk populatíon.

Clinỉcal inỉecửons of the gẹmto-urinary ttact duríng 
pregnancy are a cause of signiũcant morbidity in the 
neonate and antimicrobial ưeatm ent is necessary (see 
Bacterial Vaginosis, p. 174.1, chlamydial Infections, 
p. 177.1, and Perinataỉ Sưeptococcal Iníections, p. 197.2).
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Prođitís
Proctìtìs is inỉlammation of the rectum that may be caused 
by sexualiy transm itted pathogens, most commonly 
Niừseria gonorrhoeae, chlamydia trachomatừ, Treponema 
pallidum, or herpes simplex virus.

For empirical t r e a tm e n t  of sexuaUy transmitted 
proctỉtis the CDC1 in the USA recommẽnds a single 
inơamuscular dọse of ceftriaxone 125 mg,- plus oral 
doxycydine 100 mg twice daily for 7 days.

The spedũc ưeatm ent of rectal inlections caused by c. 
trachomatừ and N. gonoưhocat is discussed under Chléimydial 
Iníections (p. 177.1) and Gonorrhoea (p. 206.2) respec-
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tively. Patíents vvith herpes proctìtls should be treated in the 
same way as those vvith genitai herpes (p. 957.2).

1. CDC Sexualỉy uansraiticđ diseases treaưnest guiddines, 2010. MMWR 
2010; 59 (RR-12): 1*110. Also avaỉỉabk at: http://www.cdc.gov/STD/ 
treatm cnt/2010/STD-Treatment-2010-RR5912.pdf (aceessed 08/01/11) 
Correctỉon. ibiắ. 201 ỉ; 60 :18 . [dosc]

Prosỉatitis
See under Urinary-tract Iníections, p. 215.1.

Psittacosís
The causative organism of pãttacosis1’2 (omithosis) is 
Oilamydophila psittad (Chlamydia psừtaã). It is usually 
ơansm itted to humans by direct or indirect contact wỉth 
iníected birds and the primary site of iníection is the lung.1 
The clinical presentation of psittacosis can vary widely from 
a mild 'Uu-like' ìllness to a lulminatìng to á c  State with 
multìple organ involvement.1 Most patients will have a 
cough, aỉthough this is not alvvays prominent.1 However, 
severe headache similar to that of meningitis ís a 
characteristìc symptom.2 Tetracydines are the treatment of 
choice1-3 and early therapy may be life-saving; a 21-day 
course has been suggested since relapses have occurred alter 
shorter periods,1 although 14-day courses are also widely 
recom m ended.2 An alternative is chloram phenicol.3 
Erythromydn or a similar macrolide have also been used 
successhilĩy.4’5
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<3 íever

Q íever1-2 (or query íever) is a rickettsial iníection (p. 205.2) 
caused by Coxiella bumetii. It is a zoonosis occurring 
worldwide and is transmitted to humans from domestic 
animals such as cattỉe and sheep, mainỉy by inhalation of 
iníected dust. Q íever is asymptomatic in about 50 to 60% of 
infected persons. Symptomatìc acute inỉection generally 
presents as a ỉebrile Au-like iỉlness and many patients may 
also have hepatitis or pneumonia that can progress to acute 
respiratory disttess syndrome. Endocarditis is the most 
írequent form of chronic iníection and the most serious 
form of Q íever; infection may be difficult to eradicate and 
prolonged treatment is generally needed. There is also 
evidence of long-term sequelae indudlng lethargy and 
íatìgue in patients who have not had cardiac involvement.

Subdinical acu te  in íec tio n s  should be tieated ư 
recognised and ư possible treatment should be started 
vvithih 3 days of the onset of symptoms. A tetracydine such 
as doxycydine for 14 days is the ớeatm ent of choice for 
acute Q íevér. The role of macroliđes Ù1 acute úưection is 
undear and dinical data on the use o ỉ Suoroquinolones are 
limited.1-2 Co-trimoxàzole is recommended for children 
younger than 8 years of age.1 Q fever endocard itis  is more 
difficu]t to treat and surgery may be required in addition to 
antìbacterial treatment.2 Monotherapy with teưacydine 
decreases symptoms but íails to eradicate c. bumetii and 
combination antibacterial therapy has been evaluated. 
Long-tenn ueatm ent with doxycydine plus riíampidn or 
with dproũoxadn alone3 has been successíul in  individual 
patìents with endocarditis, vvhereas peũoxaón alone4 was 
not. A reưospective comparíson of doxycydine aỉone or 
w ith rifampidn, ũuoroquinolones (oQoxadn orpeAoxadn). 
or co-trimoxazole, recommended treatment lor at least 3 
yeais with doxycydine plus a ũuoroquinolone;5 doxycy- 
d ine pỉus riỉampidn also appeared eữective, but in most 
cases riíampidn had been stopped after a few months 
because of interactìons with anticoagulants often prescribed 
a t the same tũne. Patients given doxycydine plus 
hydroxychloroquine needed a shorter ưeãtment coũise 
and had fewer relapses than those treated with doxycycline 
plus oíloxadn; mortality rate for both groups was 5%.6 
Successỉul treatment vvith doxycydine and chloroquine for 
2 years has been reported in  a patíent w ith a biologỉcal 
prosthetic aortic valve and aortic hom ogiaít.7 The 
combination of doxycycline lOOmg twice daily and 
hydxoxychloroquine 200 mg three times daily, both given 
orally for at least 18 months, is considered to be the 
treatm ent of choice ỉor Q íever endocarditis.1,2 An 
altem ative regimen for patients unable to tolerate 
hydroxychloroquine is doxycydine plus a ỉluoroquinolone 
íor at lẽast 3 to 4  years.2

Q íever during p regnancy  may result in obstetric 
complications, such as spontaneous abortìon, intra-uterine 
growth retardation, intra-uterine íetal death. and pre- 
matiưe delivery.* Treatment with co-trimoxazole for at least 
5 vveeks during pregnancy was reported to protect against 
m atem al chronic Q ỉever, pỉacentaỉ inlectỉon, and obstetric 
complications (in particular intra-uterine fetal death).*

A vacdne is available in some countrìes íor p rophy lax is  
in occupational groups who regularly handle potentially 
iníected anũnal tissues.
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Relapsing fever
Relapsing íever is caused by spirochaetes of the Bonclia 
genus that are ưansmitted to humans by body lice or 
OmithodoTos ticks. B. rccurrentis causes louse-bome relapsing 
lever (LBRF). Global distribution and incidence of LBRF 
have reduced substantially due to improvements in 
sanỉtation and hygiene; hovvever, it is endemic in some 
areas such as northeastem Alrica, and can occur elsevvhere 
in populations aheaed by war or natural disasters. Many 
spedes of Borreỉìa may cause tick-bome relapsing íever 
(TBRF), which has a global distribution, but is highly 
endemic in sub-Saharan A&ica.

Clinỉcal maniỉestations ol LBRF and TBRF are similar. 
The onset is typically sudden, vvith high íever (sometimes 
vvith delirium), headache, chills, sweatìng, myalgia, 
arthxalgia, and gasữointestinal disturbances. Complications 
include epistaxis. and gasưointestinal and CNS haemoTT- 
hage. VVithout ưeatment, symptoms intensiỉy, resulúng in a 
crisis. This comprises two phases: a chai phase characterised 
by rigors, inaeasing temperature, and hypennetabolism, 
and a Sush phase of decreasing temperature, dlaphoresis, 
and hypotension, vvhich may be ỉatal. Death due to TBRF is 
rare. However, untreated LBRF has a high íatality rate, 
espedally in malnourished populations.

The treatment of choice for relapsing íever is a 
tetracydine such as doxycydine; benzylpenidllin or 
erythromydn are altematives; treatment is given oraUy 
where possible1,2 Therapy vvith single oral doses of 
tetracydine, erythromydn, or chloramphenicol has been 
effective íor LBRF, whereas tteatment for 7 to 10 days is 
usually given ỉor tick-bome disease,2 because of the higher 
rate oí treatment íadure and relapses in these patients. 
Antibacterial treatment often causes a Jarisch-Herxheimer 
reaction within 4 hours ol the Brst dose, and assodated with 
a release of cytokines. the symptoms of which resemble the 
crísis phase of untreated patỉents;2 this reaction tends to be 
more severe in LBRF. Attempts to prevent this reaction 
indude use of paracetamoL NSAIDS, and corticosteroids, to 
little effect.2 Antibodies against ttunour necrosis íactor a 
have also been tried.3

1. Abramowicz M, ed. The choice oỉ antíbacteriaỉ drugs. ỉn: Handbock of 
anữmiơobiaỉ therapy. 19tb ed. New Rocheỉỉe NY: The Medỉcal 
Letter.2011: 75.

2. Roscoe c  Epperly T. Tick-bome reỉapsing ĩever. Am Fam Pkysiáan 2005; 
72: 2039-44.

3. Pekade D, tí  aì. Prevenổon oỉ Jari3ch'H erxheimer reactiớns by ưeatm ent 
w ỉth antibodies against tum or necrosis ía a o r  a . H Engl JMed  1996; 335: 
311-15.

Respiratory-trod inỉections
Prindpal communlty-acquữed baaeiial pathogens in the 
respiiatory ơact are Streptococats pneumoniae and Hacmo- 
philus inỊlutraai', although Moraxílla catarrhalừ {Branhamella 
catarrhaliỉ) is increásingly important in some areas. Other 
respiratory pathogens indude chlamydophila pneumonừu 
(Chlamydia pntumonỉae), LcỊÌonclla pneumophila, and Myco- 
plasma pntumorũae. Streptococcus pyogtnts is the predominant 
cause of pharyngitis. staphylococcuỉ aurĩus and aerobic Giam- 
negative badlli such as Psíudomonas acruỊỊÌnosa and Klebsiella 
spp. may be responsible for hospitaỉ-acquữed (nosocomial) 
iníections.

Non-spedfic, community-acquired respiratory-tract 
iníections are very common and usually vứal in origín. 
Because these iníections are generally seU-limiting, u s ’ and 
UK2 guidelines suggest that antibacterials should not be 
routinely given, although they may be appropriate for some 
patients based on severity of illness or risk íaaors for serious 
complications.13

For details on iníectíons of the upper respừatoiy tract, see 
under Epiglottitis (p. 181.3), Pharyngitis (p. 198.3), and 
Sinusitis (p. 208.2); see also Otitis Media (p. 195.2). For 
iníections of the lower respiratory tract, see under 
Bronchitis (p. 175.3), Cystic Fibrosis (p. 177.2), and 
Pneumonia (p. 200.1); those with a spedfic cause indude 
Legionnaires' Disease (p. 188.2), Nocardiosis (p. 193.3), 
Pertussis (p. 198.3), and Tuberculosis (p. 212.2). For

discussion on the eradicatiòn oỉ nasal staphylococd 
caniage, see Staphylococcal Inỉections, p. 210.2.

For detaỉls on the symptomatỉc m anagem ent oỉ 
respiratory-tract iníection, see under Cough (p. 1651.2) 
and Fever and Hyperthennia (p. 11.3).
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Rheum atic Ịe v e r
'A cu te rheumatic fever* occurs espedally in children aged 6 

to 15 years as a consequence of upper respiratory-traa 
iníections, such as pharyngitis or tonsillitis, w ith 
rheumatogenic strains of the group A beta-haemolytic 
streptococcus, Streptococcus pyogenes. The pathogenesis of 
rheumatic íever is unknovvn, but an immune mechanism 
may be involved. There may be a latent period of 1 to 5 
weeks after the initial iníection, beíore dinical manilesta- 
tions of rheumatic fever appear. The major ones are 
arthritis, carditis, chorea, erythema marginatum, and 
subcutaneous nodules. Those aííecting the heait are the 
most serious and are a major cause of cardiovascular death 
in children and young adults in developing countries. 
Rheumatic íever has been assodated with poverty and 
overcrovvding and has dedined dramatically In developed 
countries, but is still a major problem in the developing 
world. However, in the 1980S there was evidence of a 
resurgence in the USA with outbreaks of rheumatìc lever 
reported in middle-dass children2 and military recruits.3 
Increased pathogenidty of Str. pyogenes serotypes might 
have contributed to this resurgence.4 A high inddence is 
also seen among indigenous populations in Australia and 
New Zealand.s

Guidelỉnes for the management and prevention of 
rheumatíc íever have been published by sources induding 
the American Heart Assodation,6 WHO,7 and expert groups 
from Ausualia and Nevv Zealand* as welỉ as Indỉa.9 
Rheumatic íever can usually be prevented by prímary 
prophyỊaxừ, that is, by the prompt ưeatm ent of streptococcal 
upper respiratory-traa iníection with eradication of group A 
streptococđ (GAS) ừom  the throat. Pcnidllin is the drug oí 
choice, eitber as a single intramuscular injection oỉ 
benzathine benzylpenidllin or as an oral course of 
phenoxymethylpenidllin (or altematively, amoxidllm) for 
10 days.4,7 An ũýection containing benzathine benzylpeni- 
dllin and procaine benzylpenidllin, vvhich is less painỉul 
than benzathine benzylpenidllin alone, is a suitable 
altemative for use in  children.6 For patientỉ who are 
intolerant of penidllin, a narrow-spectrum oral cephalos- 
porin such as celadroxil or ceíalexin may be considered in 
those who do not have type I penidllin hypersensitivity. 
Further tteatment options indude oral clindamyãn, and the 
macrolides erythromytín, darithromydn, and azithro- 
myõn; however, because macrolide-resistant GAS are 
common in some areas of the world, there may be a higher 
risk of treatment íailure when these drugs are used.4 For 
íụrther details on the ơeatm ent of streptococcal sore throat, 
see tmder Pharyngitis, p. 198.3. Failure to eradicate GAS is 
more common aíter oral antibaaerials and in the USA many 
of these parients are asymptomatic, chronic streptococcal 
carriers;4 re-ưea tm ent of these patients is usually 
unnecessary,6-7 and should only be considered in those 
vvith a personal or ỉamily history of rheumatic tever.6 
Symptomatic individuals can be re-ưeated either with the 
same, or an altematíve antibacterial regimen; where initíaỉ 
treatment vvith penidllin has íailed, a narrovv-spectrum 
cephalosporin. dindam ydn, amoxidUin with davulanic 
add, or penỉdllin with rUampidn are all reasonable 
altematives.6 Broad-based primary prophylaxis ln  commu- 
nỉties rather than individuals has been tried10'11 but a study 
in military recruits shovved that str. pyogaưs inlection could 
not be prevented in dosely conhned communities unless all 
individuals in the population received prophylaxis.11

If acute rheumatic íever occurs, a full therapeutic course 
of penidllin should be given initíaUy, as for primary 
prevention, to eradicate GAS.4’* Treatment then comprises 
bed rest and anti-inỉlammatory drugs, usually corticoster- 
oids or salicylates, in  an  attempt to  prevent valvular 
scamng. However, it is undear whether anti-mflammatory 
treatment has any iníluence on such long-tenn sequelae.12 
Caibamazepine or valproate may be glven íor severe and 
disưessing chorea.* Sicondary prevmtìon is then continued 
with prolonged annbarterial prophylaxis because of the 
high risk of recurrent attacks of rheumatic íever after 
subsequent sưeptococcal upper respiratory-tract iníections.

All cross-reíerences reíer to entries in Volume A
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Again penidllin is the preíerred antìbacterial, the usual 
recommendatíon being an intramuscular injection of 
benzathine benzylpenidUin every 4 weeks, although 
lnjections every 3 vveeks may be warranted where the risk 
of rẽcurrence is high.4'4 This advice has been inAuenced by 
reports of high recurrence rates w ith the monthly regimen 
in such situatlons.13 A 12-year study in Taiwanu  conủrmed 
thát prophylaxis with benzathine benzylpenidllin injec- 
tìonsevery 3 vveeks is more effective than injections every 4 
weeks and it was recommended that the 3-week regimen 
should be used in adults and drildren with a recent episode 
of rheumatìc íever, especially in developing countries 
where exposure to sưeptococci is still intense. In addition, 
pharmacokinetic studies have indicated relatively Iow 
senim concentrations of penidỉlin ỉn the íourth week ạfter 
an intramuscular ũỹectíon of benzathine benzyỊpeni- 
állin 1,16 despite the successhiỊ use of monthly injections in 
most patients. However, Ausơalian and New. Zealand 
guidelines consider the 4-week regúnen suitable in mọst 
patients.* Altematívely, oral prophylaxis w ith phenoxy- 
methylpenicillin or sulỉadiazine may be given, although, 
over the long time scale involved, compliance is likely to be 
a problem;,,7,‘ a macrolide is suggested for the rare patient 
who is allergic to penidllin and  suUonamides.4 Sulíona- 
mides should not be used íor primary prevention because 
they do not eradicate the streptococd.6-7 The duration of 
secondary prophylaxis depends on the individual patìent, 
but in those who have not had rheumatic carditis it should 
generally continue for a m inim um  of 5 yéars after the last 
attack of rheumatic íever, or until early adulthood (18 to 21 
years of age), vvhichever is loriger.4-7 Those who have had 
rheumatic carditis but tvithout residual valvular disease 
should perhaps receive prophylaxis at least until the age of 
214 or 25 yêars,7 or fòr 10 years aíter the last attack,6 
whichever is longer. For those vvith carditis and persistent 
valvular disease, prophylaxis should continue at least until 
the age of 40 years, or sometìmes for Iife.4'7 Fears of serious 
allergic reactions assodated vvith long-tenn benzathine 
benzylpenidlỊin prophylaxis appear to be uníounded.17

Household contacts of rheum atic fever patients who 
themselves ha ve positive sưeptococcal cultures should be 
treateđ.4

Some patients w ith rheum atic valvular heait disease as a 
result of rheumatic íever are at risk of developing iníective 
endocarditis and those at highest risk may need additional 
appropriate short-tenn antibaaerial prophylaxis when 
undergoing dental and some surgical procedures (see 
Endocarditis, p. 179.2).
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Rickettsial iníections
Bacteria of the Rỉckettsiaceae íamiỉy tha t iníect m an indude 
Rickettsia spp. (see under Spotted Fevers, p. 210.1 and 
Typhus, p. 214.3) and COxìeữa bumetii (see under Q fever, 
p. 202.1). Ehrlkhia spp. (see under Ehrlichiosis, p. 179.1) 
and BartoneHa quintana (Rochalĩmaea quintãna) (see under 
Trench Fever. p. 212.2} are no longer dassiãed as a 
rickettsia. The treatment of choice íor rickettsial inỉections is 
doxycydine; chloramphenicol or a Quoroquinolone are 
altemãtìves.1

1. Abramowỉcz M. ed. The choỉce of antibacterỉaỉ drugs. ỉn : Handbook oỊ 
antìmỉavbial therapy. 19th ecL New Rochelỉe NY: The M edỉcal Letter, 
2011:74.

Saỉmonella enteritís
Seep. 185.2.

Salpingitis
See under Pelvic Inílammatory Disease, p. 196.3.

SepHcaemỉa
Traditionally, transient bacteraemia (the presence ol 
bacteria in the blood) has been regarded as a laứly common 
conditìon which does not usually cause complications, 
whereas uncontrolled baaeraem ia leads to septicaemia V7ith 
seríous symptomỉ su ch as ỉever and shock. Thls distinctíon 
has not ahvays been adhered to in published sources and the 
terms have sometimes been used interchangeably. Added to 
this, the identihcation of the Cascade of ữưiamxnatory 
mediators Involved and the reaũsation tha t what had been 
called 'sepsis' could arise in the absence of inỉection have 
prompted reassessment of the terminology used both in the 
UK and in  the USA.1 In the UK, some authorities2 
considered that the term 'septícaemia' should no ỉonger be 
used sỉnce it does not distínguish betvveen mild and severe 
disease. The term 'sepsis syndrome' was preíerred for 
patỉents with a generalised systemic response together with 
evidence of organ dysíunction and 'septic shock' to describe 
patients who also have hypotension no t due to hypovol- 
aemia or cardiac causes. The American College of Chest 
Physidans and Sodety of Critical Care M edidne proposed 
the {oliotving series oi deBnitions to cover the spectrũm of 
syndromes resulting hom  this inílammatory response:1'*
• system ic in ỉỉam m ato ry  response  sy n d ro m e (SIRS), 

the systemic inOammatory response to inỉecdon or 
variõus other severe dỉnical insults indụding pancreat- 
itis, ischaemia, trauma, and haemoưhagẳc sbiõck

•  sepsis, the SIRS caused spedhcally by inỉection
• severe  sepsis, sepsis assodated with organ dysíunction, 

perỉusion abnormallties (such as lactic addosis, oliguria, 
or an acute alteration in mental status), or hypotension

• sep tic  shock, sepsis with hypotensỉon. despite adequate 
ũuid resusdtation, together with periusion abnormalities

• m u ltip le  organ  dy s íu n c tio n  s y n d ro m e (MODS), the 
presence of edtered organ lunction in  an acutely ill 
patíent such that homoeostasis cannot be maintained 
vvithout intervention; it may be a cause as welỉ as a 
consequence of SERS.

Septicaemia can be caused by many bacteria.4 C om m u- 
n ity -acqu ired  primary septìcaemia is oíten assodated with 
a specihc infectỉous disease, such as meningococcal 
septicaemia w ith meningococcal meningitis (p. 191.1) or 
streptococcal septicaemia with pneum onia (p. 200.1). 
Streptococcus prưumoniae and Haemophilus influenzae are 
common causes of prim ary septicaemỉa in children 
(although this pattem is changing in countries vvhere 
immunisation against H. influenzae type b is routine); Gram- 
negative rods and group B sưeptococd are commonest in 
neonates. H osp ital-acqu ired  septicaemia is often iatro- 
genỉc and may occur as a complication of surgery or 
indvvelling catheters5 or may be assodated with neutrope- 
nia in immunocompromised patients (see under Infections 
in Immunocompromised Patients, p. 186.3). Hospỉtal- 
acquired septicaemia Iỉ oíten  assodated w ith acute 
respiratory distress syndrome (p. 1599.3).

VVhatever the cause, septicaemia requừes prompt 
empirical treatmenL4’* Choice of antibacterial depends on 
the probable source of inỉectỉon. For example. urinary-tract 
inỉection is likely to be assodated w ith Gram-negative 
septicaemia due to Escheríchia coli; abdominal sepsis with 
Gram-negative septicaemia due to mixed inỉection with E. 
colỉ, enterococci, and anaerobic bacteria; and skin sepsis, 
bacterial arthritis, acute osteomyelitis, and cardiovascular 
shunts with Gram-positive septìcaemia due to staphylo- 
cocd. The antibaaerials used should also reũect current 
pattem s of bacterial resistance in the community or 
hospital. International guidelines’ have recommended 
starting intravenous antibacterial therapy as early as 
possible, and vvithin the first hour of recognition of septic 
shock; the initial choice of therapy should be broad enough 
to cover all likely pathogens, and it should be reassessed 
daily to optimise activity and prevent the development òf

resistance. De-escalation of combination therapy to the 
most appropriate single therapy should be canied out as 
soon as susceptibility of the mfection is knovvn. The typical 
duration of therapy will be 7 to 10 days. Empmcaỉ treatment 
has often begun vvith a penldllin and an aminoglycoside, 
meưonidazole being added ư anaerobic inỉection is 
suspeaed. In the UK, the BNF recommends that inióal 
empỉrical treatment for community-acquứed septìcaemia is 
with either a broad-spectrum ántipseudomonal penidllin 
(such as piperadUin with tazobactam or ticardllin with 
davulanic add) or a broad-spectrum cephalosporin (such as 
ceíuroxime); ư  other resistant micro-organisms are 
suspeaed, a more broad-spectrum beta-lactam antibaaeriaỉ 
such as meropenem shouỉd be used. For hospitaỉ-acquứed 
septicaemia a broad-spectrum antỉpseudomonal beta- 
lactam antìbaaerial (such as ceftazidime, piperacillin vvith 
tazobactam, tìcardllm with davulanic ađd, imipenem, or 
meropenem) Is recommended. In both cases, metronidazoỉe 
should be added if anaerobic organisms are suspected, and 
vancomydn o i teicoplanin ii metìdllin-renstant staphylo- 
cocd are suspected. us guldelinesi0 recommend a thỉrd- or 
ỉourth-generation cephalosporin (ceỉotaxime, ceừriaxone, 
ceharidime, or ceíepime), or piperadllin wỉth tazobactam, 
or imipenem, or meropenem, in each case with vancomydn 
and sometimes also an amìnoglycoside (gentamidn, 
tobramydn. or amikadn) lor the Initial treatment oí life- 
threatening sepsis in adults. w h en  there is some 
iníormation on which to base choice of ưeatment, but 
beỉore the inỉecting organỉsms are de&nitely known, the 
following ơeatm ent is suggested:
• suspected bacterial endocarditis—ceỉtriaxone with

vancomyđn, possibly with gentamidn as wèll
• suspected m etidllin-resistant staphylococd—vanco-

mydn, alone or with gentamỉdn and/or riíampictn
Once the inỉectìng organisms have been identihed, choice oỉ 
ưeatment will again depend on their sensitivity and cuưent 
pattems of resistance in the commụnỉty or hospital. For 
comments on the consequences oí emerging multídrug- 
resistant strains of enterococd and staphylococd, see 
Enterococcaỉ Iníections; p. 181.1, and Staphylococcal 
Iníections, p. 210.2.

In addỉtion to antimicrobiaỉ therapy, patients w ith sepsis 
or septic shock require rigorous supportive measures 
(p. 1279.3). SpedHc supportive treatm ent aimed at 
inhibitìng endogenous mediators released in  response to 
sepsis has been tried vrith little dỉnical success, and indudes 
adjunctive therapy^vyữh endotoxín anúbodies, antic- 
ytokines su ch as ahakinra and tumour necrosis lactor 
antibodles, soluble tum our necrosis íactor receptor, 
bacteriddal permeability increasing protein, nitric oxide 
synthase inhibitors, guanylate cydase inhibitors such as 
methylthioninium chloride, and platelét-activating íactor 
antagonistí11'13 A systemadc revievv14 of the use of 
intrávenous polydonal ũmnunOglobulin conduded that it 
had a promising role as adjuvant therapy in sepsis and septíc 
shock. Spedhc monodonal immunoglobulỉns were not 
elíective.14 Reduced mortality was reported15 after the 
ưeatment of patients vvith severe sepsis with recombinant 
activated protein c [drotrecogin alfa (activated)] which has 
antithrombotic, antí-inílammatory, and pro-fibrinolytic 
properties. Hovvever, a systematic revlew14 of this and 
subsequent studies lound no mortality beneht, and a  higher 
risk of bleeding. Drotrecogin alía (activated) was withdrawn 
from the market in October 2011. Aỉthough dehdency of 
adrenal corticosteroid production has been described in 
severe sepsis, high-dose corticosteroid ưeatment was íound 
to be of no beneíit, but improved outcomes have been 
reported with the use of, lo.vver doses of corticosteroids.4 
International guidelines developed by the Surviving Sepsis 
Campaign’ consider that lovv-dose intravenous hydrocorti- 
sone may be given to adults vvith septic shock who remain 
hypotensive despite adequate fluid resusdtation and 
vasopressor therapy; the addition of oral Audrocortisone is 
optional but dexamethasone is not recommended. The 
addition of daily oral ũudrocortisone is suggested ư  an 
altemative corticosteroid is used that lacks signiíicant 
mineralocorticoid actívity.’ Hotvever, since these guidelines 
were published a multicẹntre, randomised, double-blind, 
placebo-controlled study17 of 499 patients with septic shock 
reported that low-dose hydrocortisone did not signihcantly 
affect survival rate at 28 days or the rate of reversal of shock 
either overall or in patients who did not have a response to 
corticotropin, but a decrease in time to reversal was noted in 
those patients in whom shock was revérsed. Studỉes vvith 
other physiological anticoagulants such as andthrombin 
ni14 and tíssue íactor pathway inhibitor (tifacogin)1, have 
not been successíul.

N eonatal sep tlcaem ia may be divided into early- 
onset, which is acquừed from the motheris genital tract and 
manỉíests itselí during the ŨTSt few days alter birth, and 
la te-onset which may be nosocomỉaỉly acquừed. Bacteria 
commonly causing early-onset sepsis indude enterococd,E. 
coỉi. H. ìnỊlueraae, Lừteria monocytogma, and streptococd. 
Some of these oiganisms thay alsoproduce meningitis in the 
neonate (p. 191.1). Empirical treatment for both eariy- and

http://www.who.in%c6%afcardiovascular_
http://www.heartfoundation.org.au/
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late-onset sepsis is based on similar prindples to those in 
other patients, giving consideration to local pattem s of 
iníẽctìon and resistance and to the suitability oỉ indívidual 
anúbacterials for this age group. Hovvever, early-onset sepsis 
is usually best conưolled by ptenatal treatm ent of the 
mother or by perinatal prophylaxis. Prophylaxis for group B 
streptococcal inỉections is discussed under Perinatal 
Streptococcal Iníectíons, p. 197.2. vvhile vancom ydn has 
been shown to prevent iníections w ith coagulase-negative 
staphylococd and to reduce the inádence oí neonatal sepsis, 
w idespread prophylactic use of this drug is not 
recommended.10 Imravenous normal immunoglobulin 
(see Neonatal Inỉection, p. 2406.2) and hlgrastim (see 
Neuưopenia, p. 1152.3) have been tried for the prevention 
oí septicaemia in preterm neonates with vaiiable resuhs.
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Sexually transmitted diseases
The sexually transmỉtted diseases, íormerly tenned venereal 
diseases, aie detined as a group o( communicable diseases 
that are transíerred mainly by sexual contact. Many 
pathogens are knovvn to be transmitted sexually induding:
• bacteria:

• Oiiamyđia trachomalừ (see Lympbogranuloma Venereum, 
p. 207.2 and Chlamydial Inícctions. p. 177.1)

• H am ophihu ầucreyi (see Chancroid, p. 206.2)
• KừbsỉcUa granulơmatii (see Granuloma Inguinale. p. 207.1)
• Neứseria gtm onhotat (see Gononhoea. p. 206.2)
• Trtponm a pallidum (see Syphilis, p. 207.2)
• UrtapUuma unalyticum

• protozoa:
• Trừhonumai vagừutlừ (see Trichomoniasis, p. 927.1).

• viruses:
• human immunodeAdency virus (see HIV Inlection and AIDS, 

p. 959.2)
• hepatitiỉ viruses (see Hepatitis, p. 954.1)
• herpesvimses (see Heipesvims Iníectìons, p. 956.1)

Clinical syndromes assodated with sexually transmitted 
diseases, and vvhich axe discussed in  this section, indude 
urethritis (p. 214.3) and epididymitis (p. 181.2) in men; 
cexvidtis (p. 177.1), pelvic inũammatory disease (p. 196.3), 
and bacterial vaginosis (p. 174.1) in  womcn; and proctitis 
(p. 201.3). Perinatal transmissỉon of sexually ưansmitted 
pathogens ừom  the mother can result in neonatal 
conjuncdvitis (p. 193.2) or pneumonia (p. 200.1).

General guidelines for the management of sexually 
transmitted diseases have been published1'3 although 
recommendations may need to be localised because oi 
differences in pattem s of iníection and drug resiỉtance. 
Early detection and treatment are requữed to prevent long- 
term complications, induding iníertility, still-bữths and 
neonatal iníections, genital cancers, and an increased risk of 
ãcquiring and tiansmitting HIV.

The suggestion tha t spermiddal contraceptives may 
provide some protection against sexuaỉly transmitted 
diseases is discussed under Nonoxinols, p. 2199.1.
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2. Clỉnical Hỉíectỉveness Group (Briúsh Assodatíon ÍOT Sexuaỉ Health and 

HỈV). United Kỉngdom natỉonal guỉdeỉỉne on the m anagem ent ot 
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ơeatmenƯ2010/STD-Treatment-2010-RR5912.pdl (accessed 08/01/11) 
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Chancroid. Chancroid is a sexualỉy ưansmitted disease 
caused by the Gram-negative baaerium  Haemophilus 
ducreyi. It occurs worldwide, but is endemic in parts of 
Aừica and South East Asia, vvhere it is a írequent cause of 
painíul genical ulcers and a risk factor in the transmission 
of HTV.

Spedfic tre a tm e n t guidelines have been provided by 
VVHO,1 by expert gìoups in the UK,J and by the CDC in the 
USA.3 Treatment íailure may be more coramon in patients 
also iníected vvith Hrv1 (see belovv), but ín other patients 
single-dose treatment regimens might be preíerable if 
compliance is a problem. Guideline regimens are as íollovvs:
• WHO:

• oral áprodoxacin 500 mg twice daily for 3 days, or
• oral erythromydn 500 mg four limes daily íor 7 days, or
• a single oral dose of aúthromydn 1 g 
an altemative regimen is;
• a single i.ntramuscular irýection oi ceítriaxone 250 mg

• UK:
• a single oral dose of aáthrotnycin 1 g, or
• a single intramuscular dosc of ccítriaxonc 250 mg, 0T
• oral ciproHoxacin 500 mg tvvice daily for 3 days ar as a single 

oral dose, OT
• oral erythromydn 500 mg four times daily for 7 days 
íurther altematives are:
• single oral doses oỉ other Auoroquinolones such as íleroxadn 

400 mg 0T norOoxadn 800 mg
• a single inaamuscular injection oỉ spectinomydn 2 g

• USA:
• a single oral dose of azithromydn 1 g, or
• a single inưamuscular dose of ceíơiaxone 250mg, or
• oral dprotloxadn 500 mg tvvice daily ÍOI 3 days, or
• oral erythromydn 500 rag three times daily for 7 days 

Sexual partners of patients with chancroid should also be 
tested and treated.3-3

Patients co-infeaed with HTV have ulcers that heal more 
slowly and may need to be treated íor longer to prevent 
treatment íailure;3 treatm ent íailure is common with single- 
dose regimens.1

1. WHO. Guidelines íor thc tnanagem ent o( sexually transmitted 
inỉectíons. Gcneva: WHO. 2003. Also avaìlable at: http://whqUbđoc. 
w ho.ỉnt/publicarions/2003/9241546263.pdf {accessed 23/03/07)

2. Cỉỉoịcal Eííectìveness Group (Britỉsh Assodation ỉor Sexual Health and 
HIV). 2007 National guideỉine ỉor the m anagem ent oí chancroid. 
Available at: http://www.bashh.org/docum ents/85/85.pdf (accessed 
05/03/10)

3. CDC. Sexually transm ined diseases ưeannent guideỉỉnes. 2010. MMWR 
2010; 59 (RR-12): Ỉ - Ỉ Ỉ 0 .  Aỉso available at: http://www.cdc.gov/STD/ 
ưeaim ent/20ỉ0/STD -Treatm ent-20ỉ0-RR59l2.pdf (accessed 08/01/11} 
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Gonorrhoea. Gonorrhoea is a sexually ữansmitted disease 
caused by iníection of mucosa with Ntissnia gononhotae 
(gonococcus), a Gram-negative bacterium. It occurs 
mainly in the lovver genitaỉ ư a a  as urethritis (p..214.3) in 
men and cervidtis (p. 177.1) in vvomen, but also as 
pharyngitis, proctitis (p. 201.3), or corýunctivitís. Iníection 
may someõmes ascend to the upper genital ưact to cause 
complicatìons such as pelvic inílammatory disease 
(p. 196.3) in vvomen and epididymitis (p. 181.2) in men. 
ỉn  the USA1 routine screening is recommended ỉor all 
sexually active vvomen vyith an increased risk oỉ inỉection. 
Disseminated gonococcal infection resulting from gonococ- 
cal baaeraem ia is rare and may lead to septic arthritis, an 
arthrítís-dermatitis syndrome (not to be conỉused vvith 
Reiter's disease which has been assoãated with 
non-gonococcal or non-spedfic urethritis), and more 
rarely to conditions such as endocarditis or meningiús. 
Gonorrhoea in pregnant women may cause neonatal 
gonococcal conjunctivitìs (ophthalmia neonatorum).

A n tibacterỉa l d ru g  res is tance  is a problem in the 
management of gonococcal iníection. PenidUins were once 
the treatment of choice for N. gonorrhoeae but are no longer 
recommended. High-level pỉasmid-mediated and chromo- 
somally mediated resistances have also been reported with 
tetracydine, and chromosomalỉy mediated resistance to 
other antibaaerials may occur. Gonococcal resistance is 
novv moiútored in England and Wales Via the Gonococcal 
Resistance to Antimicxobiaỉs Surveillance Programme 
(GRASP)2 and in the USA by the Gonococcaỉ Isolate 
Surveillance Projed (GỊSP).3 Worldwide resistance to 
Auoroquinolones has resulted in revision of treatment 
guidelines;- in  the UK Auoroquinolones are no Ionger 
recommended as first-line drugs and should only be used ư 
the inlection is knovvn or antidpated to be sensitive, while 
in the USA they are no longer recommended for any

gonococcal iníections. Reports are also emerging of 
decreasing gonococcal susceptibility to extended-spectrum 
cephalosporins and verihed ưeatm ent ỉailures to  oral 
ceỄxime have been reported.4

. Iníection w ith Chlamydia trachomatữ (see under 
Chlamydial Iníections, p. 177.1) often occurs along with 
gonorrhoea and shou ld  be testeđ for or treated  
presumptively usually vvith either oial aiithrom ydn or 
doxycycline. WHO’ generally recommends that unless 
iníection -vvith c. trachomatis has been exduded by a 
laboratory test, aỉl patients vvith anogenital or pharyngeal 
gonorrhoea should be given concurrent anti-chlamydia 
treatment. UKS and u s 1 guidelines recommend routine 
ưeatment, irrespective of the results of chlamydia testing, in 
order to  delay the onset of vvidespread cephalosporin 
resistance.

Guidelines produced by WHO,’ by an expert group in the 
UK,4 and by the CDC in the USA1-7 for the tre a tm e n t of 
gonorrhoea are as follows, although recommendations may 
need to be localised because of diííerences in patterns of 
infection and drug resistance:
•  UNCOMPL1CATED ANOGHNITAL GONOCOCCAt INFECTIONS IN 

ADULTS.
• WHO:

• a single oral dose of dproíloxadn 500 mg. or
• a single oral dose oí ceíixime 400 mg, OT
• a single intramuscular dose of ccttriaxonc 125 mg. or
• a single intramuscular dose of spectinomydn 2 g

• UK:
All the Ueatment options given belovv should be given 
with a single oral 1 -g dose of aãthrom ydn.
• a single intramuscular dose of ccítriaxonc 500 mg 
ahernative regimens are;
• a singlc inưamuscular dose of spectinomydn 2g
• a single oral dose oỉ ceíìximc 400 mg
• a single intramuscular dose of ccíotaximc 500 mg
• a single intramuscular dosc of ceỉoxitin 2g plus oral 

probencdd 1 g
• a single oral dose of dprofloxadn 500 mg
• a single oral dose of olloxadn 400 mg
• a single oral dose oí cetpodoxime 400 mg
• a single oral dose of aridiromydn to a total of 2 g

• USA:
• a singlc intramuscuiar dose of cettriaxone 250mg pluỉ 

either a single oral 1-g dose of azithromycin or oral 
doxycydine lOOmg twice daily for 7 days

altemative regimens are;
• a súigle oral dose oỉ ceũximc 400 mg, ií celtriaxone is DOt 

available, plus eúher a ỉingle oral 1-g dose of azithromydn 
OT oral doxycydine lOOmg twice daily for 7 days

• in patỉents vvith severe ccphaiosporin allergy, a single oral 
dose of azithromydn 2 g

•  PHARYNGEALINFECTIONS.
• UK:

• a single intramuscular dose of cclưiaxonc 500 mg plus a 
single oral 1 -g dose o í azithromydn, or

• a single oral dose of dprolloxadn 500 mg, or
• a singlc oral dose of oíloxatín 400 mg

• USA:
• a single intramuscular dose oí cettriaxone 250 mg plus 

either a single oral 1-g dose of aãthromydn OT oral 
doxycydine 100 mg rwice daily for 7 days

•  GONOCOCCAl INFECnONS IN PREGNANT WOMEN.
• WHO:

• a single oral dose of ceẼxime 400 mg. or
• a single intramuscular dose of ccítriaxonc 125mg, or
• a single intramuscular dose of spectinomydn 2g

• UK:
Both regũnens below should be given with a single 
oral 1-g dose oi azithromydn.
• a single inưamuscular dosẽ of ceỉtriaxone 500 mg, OT
• a single inưamuscular dose of spectinomydn 2 g 

.  USA:
• an intramuscular cephalosporin plus either a single oral 1 -g 

dose oi aáthromydn OT oral amoxádllin 500 mg three 
times daily for 7 days

• aáthromydn 2 g orally can be considered for women who 
are intolerant o í cephalosporins

•  GONOCOCCAL EYE INPECTIONS IN ADULTS.
• WHO: írequent irrigation of the iníected eye with 

saline together with:
• a single intramuscular dose of ccítriaxone 125 mg, OT
• a single inưamuscular dose of specúnomydn 2g, 0T
•  a single oral dose of dproQoxadn 500 mg 
a íurther altemative is:
• a single intramuscular dose oỉ kanamydn 2 g

• UK: irtigatíon oí the iníected eye with saline together 
with:
• intramuscular celtriaxone 500 mg daily for 3 days, OT
• inưamuscular spectinomydn 2g daily for 3 days, or
• a single oral dose of aáthromydn 2 g. plus oral doxycydine 

lOOmg rvtrice daily for 7 days, ph u  oral dproOoxadn 
250 mg daily for 3 days

• USA: irrigation of the in íeaed  eye with saline 
together with;
• a single intramuscular dose oỉ cchriaxone 1 g

•  DISSEMINATED GONOCOCCAI. INEECnONS IN ADƯLTS.
.  WHO:

• parenteral ceítriaxone 1 g once daily for 7 days, or
• intramuscular spectinomydn 2g tvvice daily íor 7 days

All CTOss-reíerences reíer to entries in  Volume A
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Another third-generation cephalosporin may be 
substituted • if neither of these drugs is available. 
Treatment for endocarditis should continue íor 28 
days.

.  UK:
• parenteral ceftriaxone 1 g daily, or
.  Ịntravenouỉ ceíotaxime 1 g 8 hourly, or 
m iĩũravenous dproĐoxađn 500 mg 12 houriy, or
• intramuscular spectinomydn 2g 12 hourly 
Treatment should contỉnue for 7 days but once 
improvement has been established for 24 to 48 hours, 
oráí therapy with cehxime 400 mg twice daily ŨT 
dproAoxacin 500mg tvvice daily ọr oAoxadn 400 mg 
tvvice daily, may bẽ substituted for the remaining 
pcriod.

.  USA:
• parenteral eeítriaxone 1 g evẽry 24 houis 
altematives are:
• intravenous ceftiz0Jdme 1 g every 8 hours
• intravenous ceíotaxime 1 g every 8 houis
Once improvement has been established for 24 to 48 
hours, oral therapy w ith ceũxime 400 mg twice daỉly 
may be substituted until at least a l-week tteatment 
pẹriod is complete.
For gonoicoccal meningitis and endocarditis, intra- 
venous ceừriaxone 1 to 2g every 12 hours is 

• recommended; treatm ent for meningitis should 
cdntinue for 10 to 14 days and for endocarditis for at 

■; least 4 weeks.
•  GONOCOCCAL IKFECTIONS IN NEONATHS AND CHHDREN.

Neonaies born to mothers vvith gonorrhoea are at high 
risk òf inlectìon and require propkylaxừ:
.  WHO:

• a single inưamuscular injection of cettriaxone 50mg/kg 
(maximum 125 mg)

altematỉves are:
• a single inưamuscular dose of specdnomydn 25mg/kg 

(maximum 75 mg)
• a single intramuscular dose of kanamydn 25mg/kg 

(maximum 75 mg)
.  USA:

• a single parenteral dose of ceítriaxone 25 to 50mg/kg 
(maximum 125 mg)

For those neonates w ith díssminated ỊỊQnococcal infeđion 
(sepsis, arthritis, meningitis) o r gonococcal scalp 
abscessés, u s  recommendatíons are:

• parenteral ceftriaxone 25 to 50mg/kg once daily for 7 
days, ar

• parenteral celotaxime 25 mg/kg every 12 hours lor 7 days 
Treatment shouỉd be extended to 10 to 14 days if 
meningitis is present.

Treatment for children w ith uncomplicated gonococcal 
iníections, most commonly due to sexual abuse in pre- 
adolescents, Is as for aduỉts ỉn those weighing more than 
45 kg. For those welghing 45 kg or less a single 
intramuscular dose of cettriaxone 125 mg is recom- 
mended. For disseminated inỉection ỉn all children an 
intram uscular or inưavenous dose of ceítriaxone 
50 mg/kg once daily íor 7 days, up to a maximum dose 
of 1 g in those vveighing 45 kg or less is recommended. 

The prevendon and treatm ent of neonatal gonococcal 
conjunctivitis is discussed under Neonatal Conịunctivitis, 
p. 193.2.

Sexual pattners of patients with gonococcal iníection 
should be tested and trêated.1

Patients co-infected vvith HIV should receive the same 
treatm ent as those who are HTV-negative.1

1. CDC. ScxuaUy transm ỉtted dỉseases treatm ent gutdeỉlnes, 2010. MMWR 
2010; 59 (RR-12): 1-110. Also available at: http://www.cdc.gov/STD/ 
treatmenƯ2010/STD-Treattnent-2010-RR59l2.pdf (accessed 08/01/11) 
Corrcctioa. ibỉd. 2011; 60: 18. [doseỊ

2. Health Protection Agency. GRASP 2010 report: The Gonococeal 
Resistance to Antỉmicrobials Surveillance Programme. Avaiỉable at: 
h t t p ; / / w w w .h p a .o r g .u k /w e b c /H P A w c b F i le /H P A w e b _ C /  
1316016752917 (accessed 18/07/12)

3. CDC. Gonococcal Isolate Surveiỉlance Project (GISP). Avaílable at: 
http://www.cdc.gov/std/gisp (accessed 18/07/12)

4. WHO. Emergence of m uld-drug resistant Nàsserìagonorrhoeat—threat of 
gỉobal risc ỉn unưeatab ỉe  sexuaũy transmỉtted íníectíons. Geneva: WHO, 
2011. Avaiỉable at: http://whqlibdoc.who.ìnƯhq/2011/W H0_RHR_l 1. 
u _eng .pd f (accessed 26/07/12)

5. WHO. Guỉdeỉỉnes ỉor the  m anagem ent of sexually transmltted 
ỉníections. Geneva: WHO, 2003. Also availạbie at: http://whqỉibdoc. 
w ho.jnưpub)icatìoas/2003/9241546263.pdf (accessed 20/06/07)

6. CUnical EHectiveness Group (Brỉtỉsh Assodatỉon for Sexuaỉ Health and 
HĩV). UK natiorial guideỉìne for the m anagement of gonorrhoea tn 
ađuits 2011. Avalỉable at: http://w w w .bashh.org/docum ents/36II 
(accessed 18/07/12)

7. CDC. Update to CD Cs sexuaỉly transm itted dỉseases treatm ent
guidelỉnẽs, 2010: oral cephalosporỉns n o  ỉonger a recommendcd 
treacm ent for gonococcal in/ections. MMWX 2012: 61: 590-4. Aỉso 
availabỉe at: http://w w w.cdcgov/m m wr/prevỉew/m m wrhtm l/
m m 613U 3.h tm  (accessed 13/08/12)

G ranulom a inguinale. Granuloma inguinale or donova- 
nosis is caused by the Gram-negative bacterium KUbsiella 
granuỉomaris (íormerly know n as Calymmatobacterium gran- 
uỉomatừ) and occurs most commonỉy in the ttopics and 
subtropics, espeãally Papua New Guinea and India. It is 
characterised by genital ulcers and is generally considered 
to be a sexually tíansmitteđ disease.

Guidelines produced byWHO,l byan  expert group in the 
UK,2 and by the CDC in the USA3 for the tre a tm e n t of 
granuloma inguinale are as follows:
• WHO:

• oral adthromydn 1 g on the ãrst day then 500mg once daily. 
or

• oral doxycydine ỈOOmg nvice daily 
altematives indude:
• oral erythromydn 500 mg four dmes daily
• oral tetracydine 500 mg tour times daìly
• oral cO'trimoxazoIe 960 mg tvvice daily
Treatment is contỉnued until all lesions have completely 

■ resolved. The addition of parenteral gentam idn should 
be considered for HTV-infeaed patients. Streptomydn is 
no longer recommended because of its toxicity and the 
need to reserve it for tuberculosis.

• UK:
• oral atíthromydn 1 g once vveekly or 500 mg daily, or
• parcntcral cehriaxone 1 g once daily, OT
• oral co-trimoxaxole 960 mg tvvice daily, or
• otal doxycydine 100 mg tvvice daily. OT '
• oral erythromydn 500 mg ỉour dmes daily, OT
• oral norũoxadn 400 mg tvvice daily
Duration oi treatment should be untiỉ lesions have 
healed; the addition of parenteral gentamicin 1 mg/kg 
every 8 hours should be considered if lesions do not 
respond during the first few days of treatment.

• USA:
• oral doxycydine 100 mg tvvice daily for a minimum of ỉ  weeks 

and until all lesions have completely healed
altematives are:
• oral dproOoxadn 750 mg twice daily, ar
• oral erythromydn 500 mg (our dmes daily, OT
• oral aáthromydn 1 g once vveekly, or
• oral co-trimoxazole 960 mg tvvice daily
In each case Deatment is ỉor at least 3 vveeks, and until all 
lesions have completely healed. The additíon of an 
aminogỉycoside may be considered iỉ ỉesions do not 
respond durìng the first few days of tteatment, in 
pregnant vvomen, and in those co-infeaed yyith HTV. 

Sexual parmers oi patients with granuloma inguinale 
should be tested and treated .2,3

Patìents co-infected with HTV should receive the same 
ơeatm ent as those who are HIV-negatíve.3

1. WHO. Guidelinn for the management of sexually transmitted 
inlectỉons. Geneva: WHO. 2003. Aho avaQable at: http.7/whqỉỉbdoc. 
who.inưpubLỉcatiotu/2003/924154ố263.pdf (accessed 23/03/07)

2. CUnical HUectivenea Group (British Association for Sexual Health and 
HIV). United ỈCỈngdoin naúonal guideline íor the management of 
donovanosis Igranuỉoma Inguỉnale) 20H. Available at: bttp://www. 
bashh.org/docutnents/3I94 (accessed 24/07/12)

3. CDC. Sexualỉy transtnỉtted dỉseases ưeatment guidelỉnes, 2010. MMWR 
2010: 39 (RR-12): 1—110. Also available at: http://www.cdc.gov/STD/ 
ữeatment/2010/STD-Treatment-2010-RRS912.pd{ (accessed 08/01/11) 
Correctỉon. ibid. 2011; 60: 18. (dose)

Lymphogranuioma venereum. Lymphogranuloma 
venẽreum or chlamydial lymphogranuloma is an  invasive, 
systemic iníection caused by certain serotypes of Chlamydia 
trachomatiỉ and is endemic in tropical and subtropical 
areas, but may also occur in the developed vvorld. It is a 
sexually ưansmitted disease and in the early phase may 
cause genital ulceration although the commonest dinical 
manilestation is unilateral inguinal and/or ỉemoral lym- 
phadenopathy. Multisystem invoỊvement OCCUIS, and late 
complications, induding those related to ũbrosìs and 
abnotmal lymphatic drainage, may require surgery.

Guidelines produced by WHO,' by an expert group in the 
UK,2 and by the CDC in the USA3 for the tre a tm e n t of 
ỉymphogranuloma venereum are as foUows:
• WHO: ưeatment for 2 vveeks with:

• oral doxycycline lOOmg twice daily, or
• oral erythromytìn 500 mg four times daily 
an altemative is:

• • oral tetracydine 500 mg fơur dmes daily
• UK and USA: treatment for 3 vveeks with:

• oral doxycycline lOOmg twice daily, or
• oral tctracydine 2 g daily. or
• oral minocydine 300 mg as a loading dose thtrt 200 mg twice 

daily, OT
• oral erythromydn 500 mg four times daily
Sexual partners of patients with lymphogranuloma 
venereum should be treated vvith:
• a single oral dose ol aárhromydn 1 g or
• otal doxycyđine 100 mg tvvice daily for 7 days

Patíents co-infected w ith HIV should receive the same 
treatment as those who are HTV-negative, although longer 
therapy may be reqiũred.3

1. WHO. Guidelỉnes for the ounagement of sexualỉy Dansmitted 
ỉnỉections. Geneva: VVHO, 2003. Also avaũable at: http://whqlỉbdoc 
who.ỉhưpublỉcatỉon5/2003/9241546263.pdf (accessed 23/03/07)

2. CUnicaỉ HHectỉveness Group (Bdtish Assodatỉon for Sexual Health and 
HIV). 2006 Natíooal guỉdeiỉne íor the management of lympho- 
granuloma venereum (LGV). Available at: http://www.bashh.org/ 
documents/92/92.pdf (accessed 18/08/08)

3. CDC. Sexualỉy transmhted đỉseases treatment guidellnes, 2010. MMWR 
2010; 59 (RR-12) :1- 110. Aỉso avaỉlableat: http://www.cdc.gov/STD/ 
treatment/20I0/STD-Treatment-2010-RR5912.pdf (accessed 08/01/11) 
CorTection. ỉbid. 2011; 60: 18. Ịdose]

Syphilis. Syphiỉis is a sexualỉy transmitted disease caused 
by the spirochaete Trqìonema paỉỉidum and occurs world- 
wide. Non-venereal treponematoses indude endemic

syphilis or bejel, also caused by T. pallidtm: pinta, caused 
by T. carateum; and yaws, caused by r. pertmue.

Syphilis may be dassU ỉed as acquired or congenital and 
in each case has early and late stages. Syphilis may be 
described as la ten t w hen serological tests are positìve but 
the patient is asymptomatìc.
• In acquữed sexually transmitted disease the early stage 

indudes prímary and secondary syphilis and early latent 
ìntectìon; eatly latent inỉection is deỉined in the UK1 and 
by WH02 as of not more than 2 years in duration or of 
less than 1 year in duration by the CDC in the USA.3

• Lau stage disease indudes late latent iníection and all late 
dinỉcal stages. The ỉate dìnỉcal stages ỉaỊl broadly into 
three types: neurosyphilừ maniỉesting as neurological 
symptoms, commonly induding dorsal column ioss 
(tabes dorsalis), demenda, or meningovascular involve- 
ment; cardiovascular syphilis, characterised by aòrtitis 
which may manUest as aortic regurgitation, aortic 
aneurysm, or angina; and gummata, inAammatory 
ũbrous nodules or plaques which may be locally 
destructìve and vvhich commonly a ỉỉea  the bone and 
skin but may occur in any organ. Some term all these late 
dinical stages teitiary syphỉlis whereas others use tertiary 
for benign gummatous syphilis and quatemary ỉor the 
more serious compLications of cardiovascular syphilis and 
ncúrosyphilis. The term neurosyphilis has generally been 
applied to late-stage symptomatic neurological disease, 
although it is recognised that CNS invasion by T. pallidum 
is common in earỉy syphilis and tha t CNS involvement 
may occur at any stage.

• Congcnital syphilừ may result ừom  ưansplacental 
iníection at any stage of pregnancy and any stage of 
matetnal syphilis.

The inddence of syphilis fe!l dramatícally aíter the 
inttoduction of penidllin and r . palỉidum remains sensitive 
to it. There has, however, been a resurgence of syphilis, 
linked in pan vyith HTV iníection. In HTV-iníected patients 
syphilis appears more virulent and neurosyphilis occurs 
more quiddy. Like other diseases causing genital ulcers, 
syphilis is a risk lactor íor HIV iníectíon.

The tre a tm e n t oỉ choice ỉọr both early and late syphiỉis 
is still penidllin and long-acting injections are genetally 
used. Treatment ỈOT late syphilis is less vvell-established than 
that for earìy disease and is usually given for Ionger. A 
Jarisch-Heixheimer reactión may occur tdter the ũrst dose 
oỉ antibaaeriaL espedally in patients with early syphilis, 
and corticosteroid cover may be benehđal, espedally in 
patientỉ vvith cardiovascular or neurological involvement.

Guidelines prođuced by WHO,2 by an  expert group in the 
UK,1 and by the CDC in the USA3 for the treatment of 
acquứed and congenital syphiliỉ are as ỉollows:
•  EARÍ.Y SYPHILỈS

. •, WHO:
• intramuscular benzathine benzylpenldllin 1.8 g (2.4mil- 

lion units) usually given as 2 injectìons at separate sites in a 
sìngle session, ơr

• inơamuscular procaine benzylpenidllin 1.2 g (1.2 million - 
units) daily for 10 days

altematives for non-pregnant penidllin-allergic 
patients are:
• oral doxycydine 100 mg tvvice daily for 14 days, or
• oral tetracydine 500 mg four times daily íor 14 days 
Pregnant vvomen allergic to penidllỉn may be given:
• oral erythromydn 500 mg four times daiiy for 14days (but 

sce Syphiliỉ in Pregnancy, belovv)
• UK:

• inưarauscular benzathine benzylpenidllín 1.8 g (2.4 mil- 
lionunits) as a single dose. or

• intramuscular procaine benzylpenicillin 600mg 
(600000units) dally for 10 days

An additional altemative if parenteral therapy is 
reíused is:
•  oral amoxicillin 500 mg p lus  oral probenedd 500 mg. both 

íour drnes daily for 14 days
altematives for pẹnidllin-allergic patients are:
• oral doxycydine lOOmg tvvicc daily for 14 days
• oral erythromydn 500 mg íour tímes daily for 14 days
• oral aáứiromydn 2 g as a single dose
• oral azithromydn 500 mg daily íor 10 days
• imramuscular cehriaxone 500 mg daily for 10 days (in tbe 

absence o( anaphylaxis to penidllỉn)
• USA

• asingleintramusculardoseofbenzathinebenzylpenitíllin
1.8 g (2.4millionunlts)

altematíves for penidUúi-allergic patients are:
• oral doxycydine 100 mg tvvice daily for 14 days
• oral teưacydine 500 mg tour times daily for 14 days 
Preliminary data suggest that azithrom ydn 2 g orally 
as a single dose may also be eífective, or parenteral 
ceỉtriaxone 1 g daily for 10 to  14 days may also be 
considered.

•  LATESVPHHIS
• WHO:

• intramuscular benzathine benzylpenicillín I.8g (2.4mil- 
Uonunits) once weekly for 3 consecutive wccks, OT

• intramuscularprocainebenzylpenldỉlin I^g  (1.2million- 
units) daily for 20 consecutive days

http://www.cdc.gov/STD/
http://www.hpa.org.uk/webc/HPAwcbFile/HPAweb_C/
http://www.cdc.gov/std/gisp
http://whqlibdoc.who.%c3%acn%c6%afhq/2011/WH0_RHR_l
http://whq%e1%bb%89ibdoc
http://www.bashh.org/documents/36II
http://www.cdcgov/mmwr/prev%e1%bb%89ew/mmwrhtml/
http://www.cdc.gov/STD/
http://whql%e1%bb%89bdoc
http://www.bashh.org/
http://www.cdc.gov/STD/
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altem atives for non-pregnant penidllin-allergic 
patíents are:
• oral doxycydine 100 mg twice daily tor 30 days, or
• oral tetracydine 500 mg íour times daily for 30 days 
Pregnant women allergic to penidllin may be gìven:
• oral erythromydn 500 mg four times daily for 30 days 
For those w ith neurosyphilừ:
• intravenous benzylpemdUln 1.2 to 2.4g (2 to 4nũUion- 

units) evety 4 hours for 14 days, ơr
• il outpatìent compliance can be ensured. intramuscular 

procaine benzylpenidllin 1.2g (1.2millionunits) daăyplus 
oral probenedd 500 mg four times daily each for 10 to 14 
days

altem atives for non-pregnant penicillin-allergic 
patíents are:
• oral doxycydlne 200 mg twice daily for 30 days
• oral tetracydine 500 mg íour dmes daily ỉor 30 days

• UK:
• intramuscular bemathỉne benzyỉpenidllin 1.8g (2.4mil- 

lion units) vveekly íor 3 doses, ar
• intramuscular procaine benzylpenici]lin óOOnTg 

(600 000 units) daily for 17 days
altematìves íor patients allergic to penidllin and those 
dedining parentera) therapy are:
• oral doxycydine lOOmg twice daily íor 28 days, OT
• ư penidllin can be tolẹrateđ, oral amoxidllin 2g three 

tímes daily plm oral probenedd 500 mg four times daily. 
both for 28 days

For those w ith neurosyphilừ recommendations are:
• intramuscular procaine benzylpenidUin 1.8 to 2.4 g (1.8 to 

2.4millionunits) once daily pha oral probenedd 500 mg 
ỉour times daily for 17 days, or

• innavenous benzylpenidllin 1.8 to 2.4 g (3 to 4milllon- 
units) every 4 hours íor 17 days

altematives are:
• oial doxycydine 200 mg tvvice daily [ot 28 days
• oral amoxidllin 2 g three times daily pha oral probenedd 

500mg íour times daily, both lor 28 days
• intramuscular orintravenous ceítriaxone 2 g đaily for 10 to 

14 days (in the absence oỉ anaphylaxiỉ to penidllin)
• USA;

• intramuscular benzathine benzylpenidUln 1.8g (2.4mil- 
lion units) vveekly loi 3 consecutive weeks

altematìves in penidllin-allergic patients are:
• oral doxycydine lOOmg twice dally for 28-dãys, or
• oral tetracycline 500 mg ỉour tìmes daily (or 28 days 
For those with neuTosyphilir.
• intravenous benzylpenidllln 1.8 to 2.4 g (3 to 4miIlion - 

units) every 4 hours for 10 to 14 days (or the total daily 
dose may be given by continuous infusion), or

• iỉ outpatient compliance can be ensured, then inttamus- 
culai procaine bergylpenidllin 2.4 g (2.4 million units) 
đaily pha oral probenedd 500 mg ĩour úmes daily, both ỉor 
10 tó 14 days

Since the duration oỉ treatm ent for neurosyphilis is 
shorter than tha t for late syphilis in the absence of 
neurosyphilis, some din idans give intramuscular 
benzathine benzylpénidUin 1.8g (2.4miỉlionunits) 
once weekly íor up to 3 vveeks after completion of 
neurosyphilis ưeatm ent to provide a comparable total 
duration of treatment.

• SYPHIUS IN PRBGNANCY
All guidelines recommend penidllin as under early and 
late syphilis, together with dose surveillance. In the 
USA CDC3 notes that some recommend a second dose of 
benzathine benzylpenidllin a week after the initial dose 
íor patients w ith early syphilis. In the UK1 it is 
recommended tha t when the íirst dose is given in the 
thữd trimester a second dose should be given One week 
later. According to  CDC,3 pregnant patients who are 
allergic to penidllin should be given penidlỉin, after 
desensitísation ư necessary, since the altematives, 
tetracydines, are contra-indicated durìng pregnancy 
and the macrolides (aãthrom ydn and erythromydn) 
cannot be relied upon to cure an  inỉected íetus. WHO,2 
on the other hand. advises agaỉnst desensitisatíon in  a 
primary care setting and suggest that erythromydn, 
althóugh ỉníerior, should be given In these drcum- 
stances; consideration should probably be given to use of 
a third-generation cephalosporin in the absence of 
anaphylaxis. A her tteatment, th e  mother should be re- 
treated ư there is serological evidence of re-iníection or 
relapse, and the inỉant ưeated.2 UK guidelines' list 
altem ative antibacterials th a t may be given as: 
amoxidllin, cehriaxone, erythromydn or aãthromycin. 
they also State tha t desensitisation should be considered 
in those alỉergic to  penidỉlin.

• CONGENHAL SYPHOIS
• WHO:

for eariy congenitaỉ syphilis, inỉants up to 2 years of 
age and having abnormal CSF may be given:
• intravenous benzylpenidllin 30mg/kg (50000units/kg) 

twice daily for the ữrst 7 days oi life and then three túnes 
daily ÍOT a total of 10 days, or

• intramuscular procaine beniylpenidllin 50 mg/kg 
(50000units/kg) once daily for 10 days

For iníants vvith normal CSF (although some treat all 
iníants as ư  the CSF were abnormal);

• a single intramuscular dose of benzathine benzylpenidllin 
37.5mg/kg (50000units/kg)

Children older than  2 years may be given;
• parenteral benzylpenidllin 30mg/kg (50000units/kg) 

ẽvery 4 to 6 hours lor 10 to 14 days
For penidllỉn-aQergic iníants aged over 1 month:
• oral erythromydn 7.5 to 12.5 mg/kg ỉour times daily ỉor 30 

days
• UK: recommended doses are as ỉor inỉants up to 2 

years vvith abnormal CSF ìn WHO guidelines, above.
• USA:

Neonates (up to 4  weeks of age) and having proven or 
probable disease:
• intravenouỉ benzylpenidllin 30mg/kg (50000units/kg) 

rvvice daily íor the Um 7 days of liíe and then three times 
daily for a total o( 10 days, or

• intramuscular procaine benzylpenidllin 50mg/kg 
(SOOOOumts/kg) once daily íor 10 days

Neonates who have a normal physical examination 
and a nontreponemal serum tíưe the same as or Iess 
than  4 tữnes the m atem al tiưe may be given, 
depending on how successlully the mother was 
treated during pregnancy:
• One of the above treatment regimens or
• a single intramuscular dose of benzathine benzylpenidllin 

37.5mg/kg (50 000 units/kg)
Iníants and children may be given:
• intravenous beiuylpenidllin 30mg/kg (50000units/kg) 

every 4 to 6 hours íor 10 days.
Those who are allergic to penidllin should be 
desensitised ií necessary.

Sexual parmers oỉ patients vvith syphilis in any stage should 
be examined, tested, and treated.2-3

Guidelines1'3 advise tha t alỉ cases oí syphilis in HTV- 
iníected patients be tteated as for the appropriate stage of 
iníection as in HTV-negative patients; in the UK, some 
experts recommend treatm ent as for neurosyphQis but the 
UK guidelines note that evidence for this policy is lacking.

1. Cỉỉnỉcal Eííectiveness Group (Brỉdsb Assodarion íor Sexual Health and 
HIV). 2008 UK natìonal guỉdelỉnes on the m anagement of syphilis. 
http://w w w .bashh.org/docum ents/177] (accessed ỉ8/08/08)

2. WHO. Guidelỉnes ío r the managem ent of sexuaily transmitted 
Iníeciiorư. Geneva: WHO, 2003. Also avaiỉable at: http://whqlibdoc. 
who.int/publications/2003/9241546263.pdí (accessed 23/03/07)

3. CDC. Sexuaũy transmitted dỉseases treaunent guidelỉnes, 2010. MMWỊỊ 
2010; 59 (RK-12): 1-110. Aỉso avaỉỉabỉe aL http://www.cdc.gov/STD/ 
treatment/2010/STD‘Treatment-2010*RR5912.pdí (accessed 08/01/11) 
Correctỉon. ibùi. 2011; 60: 18. [doseỊ

Shigellosis
See p. 186.1.

Sickle-cell disease
For prophylaxis against pneumococcal iníection ỉn sidde- 
cell disease, see under Spleen Disorders, p. 209.3.

Sinusitis
Sinusitis or inũanưnation of the paranasal sinuses can be 
caused by viral, baaerial, or ỉungal iníection or may be 
secondary to other disorders such as allergy. Sinusitis rarely 
occurs n ithou t rhỉnitis (rhinosinusitis).

Acute sinusitìs often results from viral upper respiratory- 
tract iníections. About 2% of cases are complicated by 
bacterial ỉníection;1 the most ữequent baaerial pathogens 
are Strqìtococcus pneumonitu and unencapsulated Haemo- 
philus inỊỉuemae, w ith Moraxclla catarrhalis (Branhamella 
catarrhalis) increasingly important in children. Other 
bacterìaỉ causes. espedalỉy in adults, indude mixed 
anaerobic badería (usually assodated vvith dental disease 
and more írequent in chronlc sinusitis), Staphylococeus 
aureus, Strcpíocơccus pyogmes, and Gram-negative bactena 
induding Enterobacteríaceae and Pseudomonas acruginosa 
(in nosocomỉal sinusitis). About 5% oỉ prímary sinusitis in 
young adults has been assodated with Chlamydophila 
pneumơniae (Chlamydia pnrumơniae).

Acute sinusitìs usually resolves spontaneously. and 
symptomatic relieỉ vvith simple analgesics is considered the 
mainstay of t r e a tm e n t.1 Although antìbaaerials are vvidely 
presaibed for acute sinusitìs, theữ  use is conơoversial given 
the seU-bmiting nature of the condỉtion and the relatively 
small proportion of cases where bacterial infection is 
conhnned. A systematic revievv of 57 studies conduded that 
any ưeatm ent eữect of antíbacterial therapy was small.2 In 
the UK, guidance issued by NICE3 suggests that antibacteriai 
prescribing should be avoided or delayed, unless the patient 
is systemically very unwell or has signs or symptoms of, or is 
at high risk of developing. serious complications. us 
guidelines4 suggest tha t appropriate criteria íor use of 
antibacterials indude symptoms oỉ sinusitis for 10 to 14 days 
or severe symptoms (indudỉng lever vvith pum lent nasal 
discharge, íacial paln or tendemess, and periorbital 
swelling). However, a meta-analysis conduded that for 
immunocompetent adults with acute sinusitis, antìbac- 
terìals could not be justified. even in patients vvho reported 
symptoms for longẽr than 7 or 10 dãys, and that the only 
reason íor antìbaaerial ưeatm ent was the presence of signs

suggestive of serious complicatìons.5 Guidelines from the 
American Academy of Pedlatrics for the management of 
sinusitis in  children6 recommend that antibacterials be 
given to chlldren dinically dỉagnosed with persistent or 
severe acute bacterial sinusitís ín order to achieve a m< re 
rapid dinical cure.

u  antíbacterials are considered necessary, ữeatmcnt 
should be given ỉor an adequate length of tũne, usually 10 to 
14 days;4,6-7 however, in a meta-analysis* of 12 studies, 10 
signihcant diữerence in eíBcacy was ỉound between sho t-  
course (defined in various studies as 3 to 7 days) and long- 
course (6 to  10 days) treatment in patients with acu e, 
uncomplicated, bacterỉal ánusitis. w h en  antibacteral 
therapy is used, choosing the drug with the naưowest 
spectrum against the most probable pathogens is prudent ;o 
minimise the risk of resistance.’ us guidelines4 recommend 
amoxidllin as irst-choice therapy in ađults and children; 
co-trimoxazole can be used as an altem ative in adults. 
Increased resistance has been noted among causative 
organisms, however, and local resistance pattem s should be 
considered. For patients vvho do not respond to amoxidllin, 
high-dose am oxidllin plus clavulanic add (90mg/kg based 
on the amoxiciUin component, to a maximum of 4g daily) is 
recom mended. For those intolerant of amoxicillin, 
altematives indude oral cephalosporins (such as ceípoc1- 
oxime, ceídinir, and ceíuroxime), macrolides, or Duoroqu - 
nolones. II assodated with dental disease, coverage fcr 
anaerobes and Gram-negative b aaeria  is ìndicated 9 
Teưacydine or etythrom ydn are the most elfeaiv ; 
antibancrials against Chlamydophila pneumoniae.10

Intranasal cortìcosteroids reduce inllammation in th : 
nasal mucosa. A systematic revievv11 supported the use c( 
intranasal corticosteroids íor acute. uncomplicated sinusiti; 
conBrmed by rađiology or nasal endoscopy, either ai 
monotherapy or ad junas to antibacterial ơeatm eni: 
although the authors noted that data tvere limited and th ' 
observed eííects were modest.

Pailure to ữeat acute sinusitis that does not resolv' 
spontaneously can result in chronic sinusitis or rarely it 
complications such as orbital ceUulitiỉ, inữaorbital abscesse 
(which may lead to blindness), cavemous sinus thrombosiỉ 
osteomyelìtis of the ỉrontal bone, extradural and subdura 
empycma, brain abscess, or meningiús.1

M an agem en t of chronic sinusitis is based on redudnị 
obstruction of the sinus cavity using antihistamìnes 
decongestants, anti-inflammatory drugs (induding corti- 
costeroids), and saline washes as appropriate.1,7 A 
systematic revievy12 conduded tha t intranasal saỉine 
irrigations, either as monotherapy or as adjuvant ữeatment, 
are benehdal íor symptomatie management of chronic 
sinusitis, aỉthough they appear to be less eííective than 
inưanasal cortỉcosteroids. The useỉulness of antibacterials iỉ 
more contentious,13 although some din ỉdans advocate 
prolonged courses as part oỉ initial aeatm ent.7 As vveỉỉ as 
their established antibacterial eííect it has been suggested 
that macrolides also have immunomodulatory eữectỉ that 
could be useful in the management oi respiratory diseases 
induding chronic sinusitis but large placebo-conữolled 
studies are needed. Surgical intervention may be necessary 
for selected patients ư  medical treatment íails.

Exacerbations of chronic sinusitis are ữeated as for acute 
infection.
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siàn infectìons
Bactẽnal iníections of the skũi and soft tissue (skin 
structures) may result hom  invasion of skin stxuctures by 
endogenous skin Hora or by exogenous pathogenic 
crgamsms. They may involve any or all layers of the skln, 
ìásđa, and m usde, and  can spread giving rise to 
complications such as endocarditis, Gram-negative sepsis, 
or streptococcal glomerulonephritis.

climcal assessment of the iníection is important for 
management and several classihcatíon schemes have been 
developed. Ptimary bacterial skin iníectìons usually involve 
areas of previously healthy skin and are typically caused by 
a single organism. Secondary inỉectìons occur in areas of 
prẽviously damaged skin and are ỉrequently polymicrobial. 
Skin iníections have also been dassihed as uncomplicated or 
complicated (when they involve deeper skin structures, 
need surglcal tteatment, or occur in immunocompromised 
patìents). Another dassihcation System divides skin and soft 
tissue iníections into 4 dasses based on the severity of local 
and systemic signs and symptoms of iníection, and the 
presence and stability of ány comorbidities.1
• Class 1 padents: are aíebrile and othenvise healthy and
• usually can be managed vvith topical or otal antibac- 

terials on an outpatient basis
• Class 2 patients: are ỉebrile and have an  ill appearance, 

but have no unstable comorbidities. Oral antibacterials 
may be helpful in some of these patients but most will 
need parenteral antibacterial treatment

• class 3 patients: have a  toxic appearance, at least one 
unstable comorbidity, or a limb-threatening iníection 
and need ơeatm ent w ith parenteral antibacterials

• Class 4  patients: have sepsis syndrome or setious life- 
threatening iníectíons, such as necrotising fasditis (see 
p. 193.1) and always need treatm ent w ith parenteral 
antibacterials; some patients will also need surgical 
tteatment

Treatment of skin iníections is based on knowledge of the 
likely iníecting organisms and pattem s of resistance.1-2 The 
majority of skin and soft tissue inĩections are caused by 
aerobic Gram-positive cocd. such as Staphylococcus aureus 
and sưeptococd. Increasing drug resistance of Gram- 
positive organisms and the rising Ịnddence of nosocomial 
and more recently community-acquứed MRSA is causũig 
concem and complicadng treatm ent options. Treatment 
altematives fọt iníections with these organisms are 
discussed under Staphylococcal Iníections, p. 210.2. Guide- 
lines and recommendations for the management and 
diagnosis of skin and soh-tỉssue iníections have been 
developed in the USA.1,5

Im petigo  is a superíidal skin iníection that consists o{ 
discrete purulent lesions usually on exposed areas of the 
body, most bequently the face and extremities and occurs 
most commonly in cMldren aged 2 to 5 years. It is caused by 
(ỉ-haemolytic streptococd and/or Stapk. aurcus, and is highly 
contagious. The iníection may be nonbullous or bullous in 
appearance; bullous impetigo is caused by Staph. aureus. 
Staphylococcal scalded skin syndrome is a severe 
manUestation of bullous impetigo caused by inlectỉon vvith 
strains of staph. aurius produdng exíoliative exotoxins. The 
term toxìc epidermal necrolysis is used to cover both this 
syndrome and a morphologically identical syndrome of 
more yaried aetiology. A syndrome resembling scarlet ỉever 
may also occur.

For patients with a limited number of lesions, topical 
therapy with m upirodn may be considered;3-4 other topical 
antibacterials, such as badtracin and neom ydn are 
considerably less eííective.3 Topical retapamulin is licensed 
for the ưeatm ent of impetigo5 due to either Staph. aureus or 
Strcptococcus pyogenes.

. Patients with many lesions or those who do not respond 
to topical drugs should be given oral antíbacteríals. 
Penidllinase-resỊstant pẹnỉdllins (đidoxacillin, Auclox- 
aclllin. or doxadllin) or a first-generation cephalosporin 
(ceíalexin) are preterred;3’4 altemătives indude macroìides, 
clindamycin, and am oxidllin  w ith clavulanic a d d .1,3 
Intravenous benzylpenidllin, intramuscular benzathine 
benzylpenidllin, or oral phenoxymethylpenidllin may be 
given fọr iníections likely to be caused only by 
streptococd.1-6

C u taneous abscesses are collections of pus vvithin the 
dennis and  deeper skin tissues and are typically 
polymicrobial (còntàining normal skin bacteria and 
organisms from adịacent mucous membranes). staph. 
aureus is found as ã single pathogen in  about 25% of 
cases. Treatment indudes indsion and drainage, and 
systemic antíbacterials are rarely necessary but may be 
needed for those vvith multiple lesions, cutaneous gangrene, 
severely impaired host deíences, extenãve surrounđing 
cellulitis, or severe systemic symptoms of iníection.3

FoUiculitis is an inũammation of the hair íollide which 
may result in superũdal iníection vvith pus onỉy present in 
the epidennis. F u ru n d e s  (abscess or boil) are inỉections of 
the haừ íollide ìn  vvhich suppurarion extends through the 
dermis into the subcutaneous tissue, formỉhg a small 
abscess.3 A c a rb u n d e  íorms when the inỉection extends to 
tavolve several adjacent ỉoUides, produdng a coalescent 
inũammatory mass with pus draining bom  multiple 
ỉollioilar oriíices.3 These skin iníections axe usually caused 
by Staph. aureus. Folliculitis and small íurundes may 
respond to the application of moist heat to promote 
lọcalisation and drainage oỉ pus. Topical antibacterials such 
as mupirodn, dindam ydn, erythromydn, or benzoyl 
peroxide may also be used íor managemeiit of íoUicuỉitỉs. 
Larger furuncles and all carbundes require indsion and 
dralnage.3 Patients whọ are íebrile or also have extensive 
cellulitis may be ưeated with systemic antibaaerials as ỉor 
impetigo.3-4 In patients at risk of recurrent turunculosis 
topical or systemic antibacterial therapy has been tried ỉor 
eradicating nasal or extra-nasal staph. aurtus carrìage (see 
under Staphylococcaỉ Iníections, p. 210.2).

E rysipelas (also known as St. A nthon^s fire) is an 
inỉection oí the more superhdal layers of the skin and 
cutaneous lymphađcs characterised by abnipt onset of fiery- 
red swelling of the face or extremities; it is mostly caused by 
^-haemolytíc streptococd (usually group A). The treatment 
of choice is a penidllin, e.g. inơavenous benzylpenidllin, 
intramuscular procaine benzylpenidllin. or oral phenoxy- 
methylpenicillin depending o n  the severity of the 
iníection.3-5 Clindamydn or erythromydn are altematives 
for those allergic to penidUin.4 If Staph. aureus is suspected a 
penidllinase-resistant penidlỉin  or a hrst-generation 
cephalosporin should be chosen.3

C ellulỉtis is an acute inỉection. Initịally ahecting the 
epidermis and dermis, but may spread within the superBdal 
ỉasda. It may aỉso spread through the lymphatìc tissue and 
to the bloodstream. Cellulitis is most commonly caused by 
beta-haemolytic streptococd and Staph. aureus although 
many other bactería may cause iníection. Parenteral drug 
abusers are most oíten iníected with Stapk. aureus. vvhile 
mixed aerobic and anaerobic iníections generally occur in 
diabetic patients. Mild iníections caused by unidentiỄed 
Gram-positive organisms or staphylococd may be ữeated 
with oral penidUinase-resistant penidllins or Erst-genera- 
tion cephalosporins, vvhile intravenous naícillin, oxadllin, 
or cefazolin are given for moderate to severe iníections.3'4 
Clindamydn and vancomydn are altematives in  those with 
life-threatening penidllin allergy.3 Documented mild 
sơeptococcal iníections are tteated with oral phenoxy- 
methylpenidllin or amoxidllin or intramuscular procaine 
benzylpenidllin; intravenous benzylpenidllin is given to 
those with moderate to severe inỉections. Inỉections due to 
Gram-negative bacilli may be ưeated vvith an oral second- 
generation cephalosporin (celador or cehiroxime), an 
intravenous ỉữst- or second-generation cephalosporìn, or an 
amỉnoglycoside depending on the severity of the inỉection. 
Those with polymicrobial inlections (vvithout anaerobes) 
may be treated with an aminoglycoside plus either 
intravenous benzyỉpenidllin (ư streptococd are cuỉtured) 
or a penicillinase-resistant penidllin (if staphylococd are 
cultured). Ceftazidime and the Quoroquinolones are 
eữective against both Gram-positive and Gram-negative 
bacteria.6 Patients with mild, polymicrobial iníections (with 
anaerobes) may be tteated with oral amoxidllin plus 
davulanic add  or a ỉluoroquinolone (dproỉloxadn or 
levoíloxacin) plus either oral dindam ydn or oral meơo- 
nidazole. Moderate to severe iníections may be treated 
intravenously with an aminoglycosiđe plus dindam ydn or 
metronidazole, or monotherapy with a second- or thừd- 
generation cephalosporin (ceíoxitin or ceftizoxime), a 
carbapenem (imipenem, meropenem, or ertapenem), a beta 
lactam with a beta-lactamase inhibitor (piperadllin with 
t a z o b a c t a m ) ,  o r  t ig e c y c l ĩn e .4 A n t ib a c te r ia l  t r e a t m e n t  is  
usually continued for 10 to 14 days or until intlammation 
resolves,4 but uncomplicated cellulitis may be treated for 5 
days.3-7

A núbaaerial resistance among Staph. aurcus (metidllin 
resistance) and Str. pyogenes (erythromydn resistance) ỉs 
problematic because both of these organisms commonly 
cause a variety of skin and soít-tissue inỉections.3 Generally 
metìcillin-sensitive Siaph. aureus (MSSA) iníections may be 
treated with oral antibacterials such as doxadllin, Đudox- 
adllin, didoxadllin. or ceíalexin; for penicỉllin-allergic 
patients clindam ydn or a macrolide (erythromycin, 
darithrom ydn, or azithromycin) may be given.4 If 
parenteral antibacterial ưeatm ent is needed a penidlli- 
nase-resistant penicillin (naídllin or oxacillin) or a 
cephalosporin (cefazolin, ceíuroxime, or cetoiaxone) may 
be given; dindam ydn may be used in penicillin-allergic 
patients. MRSA iníections may be treated with oral 
antibacterials such as co-trimoxazole, doxycydine, mino- 
cydine, dindam ydn, or linezolid.4-5 Oral riíampidn with 
either doxycydine or co-trimoxàzole has also been used.’ 
The Auoroquinolones (levoỉloxadn and moxiũoxadn) have 
been used in patients who could not tolerate any of the

other drug choices,4 but some advise against theừ use as 
resistance to them develops rapidly in Staph. aureus}  
Parenteral vancomydn is the drug of choice for moderate 
to severe ỉníections; appropriate parenteral altematives may 
indude dindamydn, daptomydn, tígecydỉne, IinezoUd, and 
quinupristin/daUopiỉstỉn depending on whether the inỉec- 
tion is hospital- or community-acquứed.4-3

For details on other skln and soít tissue inỉectíons, see 
under Acne (p. 1682.2), Bites and Stings (p. 174.2), Rosacea 
(p. 1688.3) and Surgical Inỉections (p. 211.1); systemic 
inỉections vvith cutaneous involvement indude Anthrax 
(p, 173.2), Diphtheiia (p. 178.3), and Mycetoma (p. 193.1).
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Sp/een đ so rd e rs
Patíents vvith asplenia (due to splenectomy or congenital 
deỉect) or hinctional hyposplenism (assodated with, for 
examplo, coeliac disease, haematopoietic stem cell 
transplantatíon, or haemoglobinopa thies such as thalass- 
aemia major or sickle-cell disease) have impaữed immunity 
and, like other immunocompromised paữents (p. 186.3), 
are at increased risk of inỉection.1 Children are at spetíal 
risk. Frequentiy, inỉectTon is caused by encapsulated 
bacteria such as Haemophũus mỊlucmae, Neừseria mmingitidừ, 
and most commonly, Streptococcus pneumoniac,1-4 vvhich may 
cause severe overvvhelming infection that is rapid in onset 
and sometúnes ỉatal. Saỉmoncỉla spp. are aỉso important 
pathogens ỉn  children with sickle-cell disease.4 More 
unusual organisms include Capnocytophaga canimoTĩus 
(íormerly called DF-2), vvhich may cause opportunistic 
inỉections in splenectomised patients after anỉmal bites,2 
Bordetella hobnaii, and tick-bome Ekrlichia spp.3 There may 
also be an increased risk of íaldparum maỉaría and 
babesiosứ.24

Iníectìons in asplenỉc or hyposplenic individuals are 
largely preventable, the general approach being through 
'vacdnadon and the use of antibacterial prophylaxis. 
Practìce guidelines based on published evidence and expert 
opinion have been published in countries indudỉng 
Austialia and New Zealand3 and the UK.lJ

Im m unoprophy lax is. Immunisatìon with polyvalent 
pneumococcal vacdne is recommended for all asplenic 
patients and those w ith hinctional hypospỉenism. Haemo- 
philus inỊluertỉac (Hib) vacdne is recommended ỉor all 
patients vvho have not previously received thứ vacdne, and 
influenza vaccination  should be given annually .3-5 
Meningococcal vacdne is also recommended; hovvever, 
the group c conjugate vacdne roudnely used in some 
countríes (induding the UK) does not protect against N. 
meningitidừ serotypes A, W135, or Y; thereíore, paúents 
travelling abroad to areas where these serotypes are 
endemic should receive additional vacdnation vvith an 
appropriate polyvalent meningococcal vacdne.1-5

A ntibacterial prophy lax is. Prophylaxis with a suitable 
antibacterial should be oííered to asplenic and hyposplenic
patients, and although opinion varics on the optimal 
duration, UK guidelines2-’ consider that prophylaxis should 
be lUelong; it is consideredparticularly important in patients 
with underlying immunodehdency, in children up to the 
age of 16 yeãrs, and for the Erst 2 years aíter splenẽctomy.2 
PhenoxymethylpenidlHn is usualỉy givén, but amoxidllin 
(with or without davulanlc add)2-3 may also be used, 
particulaiiy in  adults, as amoxidllin is better absorbed aỉter 
oral doses and has a broader spectmm oí activity. 
Erythromycin is a suitable altemative in those unable to 
tolerate penidllins;15 roxithromydn, moxifloxadn, ceíur- 
oxime, and co-trimoxazole have also been suggested3 
although spedhc choices should also be iníormed by ỉocal 
resistance pattems. On a practical level, compliance with 
liỉelong prophylaxis is dihicult. and guidelines hom  
Àustralia and New Zealanđ3 have thereíore suggested that, 
in the absence of impaired patient ỉmmunity, the néed ỉor 
ongoing prophylaxis can be reconsidered after 2 years of 
use. There is also evidence to suggest that, in children who 
have received pneumococcal immunisatíon, there is no 
beneBt in continuing penidllin prophylaxis beyond the age 
of 5 years,6 although indeEnite -prophylaxis has been 
recommended for those who have had a previous
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pneumococcal septic event.7 Fears that prolonged prophy- 
laxis could encourage th e  em ergence of resistant 
pneum ococd have not been substanùatei* although the 
prcvalence of beta-lactam-resistant pneumococd conónues 
to increase. Patíents who are no t othervvise taking 
antíbacterial prophylaxis should be advised to do so duríng 
periods of travel abroad, w ith resistance pattem s in travel 
destinations being used to guide the spedãc choice oí 
antibacterial,2 Malaria prophylaxis is also necessary if travel 
to endemic areas cannot be avoided.13

Antibacterìal prophyỉaxis reduees, bu t does not 
completely eliminate the risk of iníection, and progression 
to overwhehning sepsis can be rapid. Patients should 
thereỉore be advised to keep a supply of a suitable 
anóbaaerial for ũnmediate use should symptoms of 
iníection occur, and be instructed to seek medical advice 
urgently.1-5 Suggested drugs are generally similar to those 
used for prophylaxis.
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Spotted íevers
Rickettsiaỉ iníections of the spotted íever ' group are 
transmitted to man mostly by ticks and have also been 
calỉed tick typhus. They indude Rocky Mountain spotted 
fever, due to Rickettsia rickettsii and occurring espedally in 
the USA but also in Canada, Mexico, and Central and South 
America; boutonneuse or Meditereanean spotted íever, due 
to R. conorii and occurring in  M editerranean countries 
induding the Mỉddỉe East, Aỉrica, and India; Aírican tick- 
bite íever, due to R. aỷrìcat and occurring in sub-Saharan 
Aírica and the Caribbean islands; Queensland tick typhus or 
Australian spotted ỉever, due to R. australừ and occurring in 
Australia; north Asian or Siberian tick typbus, due to R. 
sibirica and occuning in Siberia and Mongolia; and oriental 
spotted íever, due to R. japonica and occurring in Japan and 
Korea. Rickettsialpox, due to R. akari iỉ transmitted ỉrom 
mice by mites and occurs in the USA, Russia, and Aírica. 
Flea-bome spotted íever is due to  R. Ịtlá. It is transmitted by 
cat fleas and probably occurs worldwide.

Infection occurs after exposure to tick-inỉested environ- 
ments or animals. The rickettsiae concentrate in the walls of 
small to  medium blood vessels causing vasculitis. Generally, 
symptoms begin 4 to 10 days after a tick bite and may vary 
depending on the rickettsial spedes. Fever and headache are 
characteristic. As the iníection progresses, an eschar at the 
tick bite site and/or a rash may develop. Myalgia, malaise, 
nausea and vomiting, and lymphadenopathy can also occur. 
Sequelae may indude thrombocytopenia, encephalopathy, 
respiratory and renal ỉailure, and myocarditis. Rocky 
M ountain spotted fever is the most severe of these íevers, 
but others are also potentially ìưe-threatening.

The tteatm ent of choice for all tick-bome rickettsioses is 
oral or intravenous doxycydine in both adults and 
children.1 Tetracyclines are generally conna-indicated in 
young children; however, the risk of tooth staining with a 
single short course of doxycy d ine  is considered negligible.1'3 
Susceptibility to riíampidn varies by spedes.3
• Chloramphenicol is a less effective altemative íor Roày 

Mauntain spottcd fevcr, used when doxycydine is not 
avaiỉable or conơa-indicated.1 ‘3 A Ouoroquinolone has 
also been suggested,4 although experience is limited.1

• Altematìves to doxycydine in patients with Mediterra- 
nean spottcd fever indude chloramphenicol3 (although 
relapses have been reported aftẽr treatm ent5) and 
dproĐ oxadn.1 Macrobdes such as arithromycin and 
darithrom ydn are altematives in children;u -‘ josam ydn 
is also useíul for pregnant women.1 short 2-day courses 
of dproũoxadn or doxycydine were also curadve for 
Mediterranean spotted íever in adults whose disease was 
not severe, although there was a more rapid response to 
doxycycline.7

• Iníection with R. australừ has been ưeated successfully 
w ith ciprofloxacin.,

• Rìckettsialpox can be mistaken íor chickenpox. It WÍU 
respond to tetracydine although patients have generally 
recovered vvithout ueatm ent.’
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Staphylococcal inỉections
Staphylococd are Gram-positive bacteria pathogenic to 
man. Species may be differentiated by various methods, 
induding the coagulase test. Tbose spedes oỉ clinỉcal 
importance are S ta p hy lococcus a u T ĩu s ,  tvhich is usually 
coagulase-positive. and S ta p h .  e p id e r m id is  and S ta p h .  
sa p ro p h y ticu s . which are coagulase-negative.

S ta p h . a u r e u s  colonises the skin and mucous membranes 
naturally and many people, induding neonates, may be 
staphylococcal carriers from tlme to time. Localised S ta p h .  
a u re u s  inlections' may follow surgery or trauma and 
commonly result in abscess íormation. Staphylococcal skin 
infections indude impetigo, carbunculosis, and íuruncu- 
losis. Conditions assodated with staphylococcal extracel- 
lular toxin production indude staphylococcal scalded skin 
syndrome, toxic shock syndrome, and staphylococcal food 
poisoning. Staphylococcal septicaem ia is usually a 
consequence of local iníection and may sometimes be 
assodated vvith intravascular or inuaperitoneal catheters or 
with intravenous drug abuse. Septicaemia often results in 
staphylococcal endocarditis. Other possible complications of 
septícaemia are pneumonia and bone and joint iníections, 
although in these cases aspiration or local trauma, 
respectively, may be the cause.

S ta p h . e p id tr m id ù  is aiso a natural inhabitant oỉ skln and 
mucous membranes and an important nosocomial patho- 
gen. Many iniecdons are hospital-acquired and are olten 
assodated vvith indvvelling catheters. There has been an 
increased inddence of bacteraemia due to S ta p h . tp id e r m id is  
in neonatal units.

S ta p h . sa p ro p h y tic u s  is a comrnon cause of urinary-ưact 
iníections in young women.

Staphylococđ were sensitive to benzylpenidllin when it 
was first inữoduced, but the majority of strains are now 
resistant as a result oí penidllinase production. Metidỉlin 
and other penidllinase-resìỉtant penidỉlins such as Uudox- 
adllin were developed because of theừ activity agaỉnst these 
resistant staphylococd. Hovvever, metidllin-resistant sta- 
phylococd soon emerged. Both coagulase-negative staphy- 
lococd and s ta p h .  a u re u s  resistant to m etidllin are generally 
resistant to all beta lactams and oíten have multiple 
resistance to otber antibacterials (see Metidllin, Anti- 
microbial Action, p. 325.3). More studies have been 
published on MRSA than  metidllin-resistant coagulase- 
negative staphylococd, but both types are a serious problem 
in hospitals around the vvorld. Resistant strains may be 
endemic to a single hospital or may be epidemic causing 
outbreaks oỉ inỉection at more than  One hospital. 
Colonisation of hospital staíf and patients with metidllin- 
resistant staphylococd is an important {aaorin  the spread of 
these inỉections. Current ữends are tovvards healthcare at 
bome rather than in hospital and there are reports 
suggesting tbat MRSA is becoming more prevalent in the 
com m unity .1' 4 C om m unity-associated  (com m unity- 
acquừed or community-onset; CA-MRSA) MRSA has 
dinicaỉ, epidemiologic, and baaeriologic characterisúcs 
distinct (rom hospital-assodated (hospital-acquired) iníec- 
tions (HA-MRSA).5 CA-MRSA reíers to an MRSA iníection 
with onset in  the community in a person with no 
establisbed risk íactors ỉor HA-MRSA, such as recent 
hospitalisation, surgery, residence ỉn  a long-term care 
íadbty, dialysis, or the presence of invasive medical 
devlces.3-1 The spectrum of disease caused by CA-MRSA 
appears to be sũniỉar to that of other S ta p h .  a u rc u s  ínỉections, 
altbougb some maniíestations such as skin and soft tissue 
iníections are more common.4-5

GuideUnes for the conưol of MRSA are available in many 
countries.4 In the UK, revised guidebnes7 for the control of

HA-MRSA were produced .by a joint working party oí the 
British Sođety for Antimicrobial Chemotherapy, the 
Hospital Iníection Sodety, and the Iníection Conơol Nurses 
Assodation in 2006. They advise prompt isolation oỉ 
in íeaed  or colonisedpatients, screening of patỉents and staff 
in  contact with such patients, the use oi protective dothing, 
handwashing vvith an antiseptic detergent, and the use by 
all patients of an  antiseptic detergent for vvashing and 
bathing.

Although dproQoxadn may be used to ư ea t inỉection. 
the emergence of vridespread resistance in  metìdllin- 
sensitỉve and metidllin-resistant Staph. aurtus limits its 
uselulness (see p. 267.2). Combination therapy may be 
helpíul. RUampidn is bighly active against MRSA, but it 
must alvvays be used with another drug to  prevent the 
emergence o{ resistance. Combinations of riíampidn with 
gentamidn. vancom ydn, co-trimoxazole, íusidic add, 
quinolones, or novobiodn have been tried.

Guidelines for the management of CA-MRSA have been 
đeveloped in the USA’ and in the UK.* Skin and soỉt tissue 
inlecúons assodated with CA-MRSA can usually be treated 
with indsion and draỉnage. with or w ithout topical 
antibacterials; in some cases systemic antibacterials may be 
needed.3 CA-MRSA iníeaions appear to be resistant 10 
fewer antibacterials thart HA-MRSA iníections; CA-MRSA 
isolates are generally resístant to beta lactam penidllins and 
cephalosporins and macrobdes (erythromycin, darithro- 
m ydn, and aàthromycin). Resistance to íluoroquinolones 
and tetracydines occurs, and may be increasing.3-5 Most CA- 
MRSA isolates are susceptible to co-trimoxazole, genta- 
m idn, teơacydine, and dindam ydn3-5 For more serious 
iníections vancomycin is the drug of choice.2'4

For eradication of nasal carriage UK guidelines for the 
control ol MRSA in healthcare fadlities recommend 
m upirodn nasal ointment. Eradication at other colonised 
sites is more diíScult; antiseptic detergents may be used for 
skin and haữ  vvashing.7 A systematic revievv’ has conduded 
that there is insuíhdent evidence to support the use of 
topical or systemic antìmicrobial therapy for eradicating 
nasal or extra-nasal MRSA in colonised patients. A later 
systematic revievv10 to determine the eíhcacy of topical or 
oral antibaaeriaỉs, or both. lor eradicating MRSA carriage 
íound that short-term nasal application of m upirodn vvas 
the most eỉỉective treatment, with an estimated success ra te 
o( 90% 1 week aíter ơeatm ent and about 60% after a longer 
follow-up period. Drug resistance during treatment was 
reported in 1 % and 9% of patients receiving mupirodn and 
oral antibacterials, respectively. A nother systematic 
review11 ỉound tha t in those who are nasal carriers of 
Staph. aurcus, use oỉ m upirodn ointment signihcantly 
reduced the level of Staph. auTius inlections. A randomised, 
double-blind, placebo-conơoUed study12 conduded that 
rapid identihcation of Staph. aurtus nasal carriers followed 
by ưeatm ent oỉ nasal and exưanasal sỉtes w ith m upirodn 
nasal ointment and chlorhexidine soap respectively, 
signiỄcantly reduced the risk of HA-MRSA iníection, 
espedally among surgical patìents. Although there is no 
data to support the use of m upirodn w ith or vvithout 
chlorhexidine body washes to eliminate colonisatìon in 
people with CA-MRSA,2-4'5 decolonisation treatm ent may 
be used in  those w ith recurrent iníections, or in  high-risk 
patients.2-5

Isolated reports from around the world of MRSA with 
íntermediate resistance or reduced susceptibility to vanco- 
m ydn initially emerged in  the late 1990s,13'15 and in 
response the CDC produced m ierim '6 and later17 guidelines 
íor preventing the spread of vancomydn-intennediate 
Staph. aureus (VISA) and vancomydn-resístant staph. aurcus 
(VRSA). Nevver antibacterials such as daptomydn, linezolid, 
quinupristin/dalỉopristin, or tigecydine may be ehective 
and may assume increasing importance.4-1* O ther antibac- 
terials, either recently approved for use or in development, 
tha t may be eBective altematives to  vancomydn are the 
glycopeptiđes (dalbavandn, oritavandn, or telavandn), 
ceftobiprole, and idaprim .u

Staphylococcal vacdnes have been used íor the 
prophylaxis and ưeatm ent oỉ staphylococcal inỉections.

For the management of staphylococcal inỉections in 
general, see under the spedhc disease headings.
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Sucgical inỉeđion
Iníection is an important cause of postoperatíve surgical 
morbidity and mortality and antìmicrobial prophyUvds is one 
of several strategies used to reduce the risk of iníection. The 
value of iníectlon prophylaxis is well established incertain 
types of surgery, espedally abdominal surgery and where 
prostheses are implanted, although reconưnendations as to 
the choice of antibacterial ánd the route, timing, and 
duratỉon of treatment may vary. Surgical wounds are 
dassiũed as lollovving dean , dean-contaminated (poten- 
tìally contaminated), contaminated, and dirty operations. 
Clean operatíons exdude those involving the gastrointest- 
inal, genital, urinary, o r respiratory tracts. Clean- 
contaminated operations indude those where the gastro- 
intestinal. genital, urinary, or respiratory tracts are opened, 
but vvithout unusual contamination. Contaminated opera- 
tíons indude those where there is acute inílammation or 
spiQage hom  a hollow viscus. Dirty operatíons indude those 
where there is pus. gangrene, or periorated viscera. In 
addition, suigery to repair compound hactures and 
lacerations due to animal or hum an bites is considered dirty.

ANTCMICROBIAL PROPHYLAXIS. Strictly speaking the term 
'prophylaxis' should be conhned to elective procedures with 
no evidence of sepsis at the time of operation. u  posslble any 
pre-existing iníections should be treated beíore admission 
for surgery. For prophylaxis it is customary to give 
antíbacterials systemically as a single pre-operative dose 
whereas more prolonged use is necessary when they are 
given therapeutically. Antimicrobial prophylaxis is used in 
dean-contaminated operations and in dean operatìons that 
involve the insertion of prosthetic materíals or when an 
iníection, however unlikely, yvould be catastrophic. The use 
of antibacterials for the management of contaminated or 
dirty surgery is considered to be therapeutic rather than 
prophylactic and should continue for several days 
postoperatively.

Guidelines for the management of surgical iníections 
have been developed ỉn the USA1-2 and in the UK.3-4 
Additional guidelines ỉor the diagnosis and management of 
complicated intra-abdominal iníections have been pro- 
duced in the USA by the Surgical Iníection Sodety and the 
Iníectlous Disease Society of America.’

C on tam ina ting  organ ism s. The choice oỉ prophylactíc 
antibaaerial will be influenced by the likely contaminants 
for a particular surgical procedure. 'The most hequently 
ỉsolated pathogens indude Staphylococcus auretií, coagulase- 
negative staphylococd, Enterococctis spp., and Escherichia coli. 
Iníections w ith antimicrobial-resistant pathogens induding 
Candida albicans and MRSA are increasing. The most 
common source of iníection is the endogenous flora of the 
patient's skin, mucous membranes, or viscera. Thus, aerobic 
Gram-positive organisms (for example staphylococd) are 
commòn inỉecting organisms when the source is the skin 
and mucous membranes, -vvhile inỉections vvith enterococd, 
Gram-negative aerobes (for example E. co tỉ), and anaerobic 
bacteria (for example Bactcroides Ịragilừ) can arise hom the 
gasơointestìnal tract.

H oute  o f  ad m in is tra tio n . Systemic dosage, usualỉy by 
the intravenous route, is generãỉly preíerred. The chõsen 
antibaaerial is usually given as a single dose intravenously

just beíore operation at the induction of anaesthesia. The 
pharmacokinetic properties should be such that adequate 
serum concentiations are maintained throughout the 
surgical procedure. Additional doses may be necessary 
yvhen surgery is prolonged, w hen there is massive blood 
loss, or vvhen an antibacterial with a short halMiíe is used. 
More comroversial routes have induded topicaỉ or intra- 
indsional use and peritoneal lavage. Giving non-absorbable 
annbaaerials orally to suppress the intestinal flora was 
traditional beíore large bowel surgery, and neom ydn with 
erythromycin is still given for this putpose in the USA. For 
reíerence to selective digestive ơact decontamination 
(SDD), see under Intensive Care, p. 187.3. Other dosage 
íorms indude bone cement and chains oỉ beads for 
implantation, both containing gentam ỉdn and used 
prophylactically in orthopaedic surgery, and topical and 
sometũnes subconjunctivai antibacterials ỉor ophthalmic 
surgery.

Certain categories of patient continue to be at long-term 
risk of iníection aher surgery and indude splenectomised 
patỉents who have impaired immunity and aie at risk of 
pneumococcal and other inỉectionỉ (see under Spleen 
Disorders, p. 207.3). Opinion has changed as to  whether 
patients at spedal risk of endocarditỉs requữe prophylaxis 
beíore dentaỉ and surgical procedures (see Endocarditis, 
p. 179.2).
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Syphiỉis
See under Sexually Transmitted Diseases, p. 205.2.

Tetanus
Tetanus (or lockjaw)1-3 is caused by the neurotoxin, 
tetanospasmin, produced by ơostridium tetani, a Gram- 
positive anaerobic spore-ỉorming badllus present in soi! and 
laeces. The spores are resistant to heat, desiccadon, and 
disinlectants and can survive ỉor many years. Tetanus can be 
prevented by active ữnmunisatìon with tetanus vacõne or 
passive immunisation with tetanus immunoglobulin. 
Novvadays it occurs mostly in those who are unimmunised 
or partially immunised; it may also occur in those who have 
been íully immunised but have not received lurther booster 
doses. Tetanus generaUy íollovvs trauma, particularly deep 
penetrating injuries; patients with bums, surgical wounds. 
body piercings, or a history of injected drug abuse are at 
increased risk oỉ developing tetanus. Iníection may also 
develop postpartum in the uterus (matemal tetanus) and in 
the nevvbom (tetanus neonatorum). The mortality rate in 
mild to moderate tetanus is about 6% and increases to about 
60% in severe disease; it may be 80 to 90% in nevvboms 
even if treated.

The goal of treatment is to relieve m usde spasm, prevent 
respiratory and metabolic complications, neutralise 
unbound or drculating toxin, and eliminate the source oỉ 
toxin. Treatment indudes the use of tetanus immuno- 
globulin to neutralise any drculating toxin (p. 2420.3) and 
the use of antibacterials to stop the production and release 
of toxins. Benzylpenidllin has traditionally been used, 
given intravenously or intramuscularly for 7 to 10 days, but 
many consider meưonidazole to be the drug oí choice;u  
given rectally it causes ỉewer spasms than when given 
parenterally.1 E rythrom ydn, a te tracydine such as 
doxycycline, cỊindamydn, vancomydn, or chloramphenicol 
are second-line altematlves.1-2

Wounds should be deaned and debrided. Drugs useđ to 
treat m usde spasm, rigidity, and seizures indude sedative- 
hypnotic agents, general anaesthetics, cenĩraliy acdng 
m usde relaxants. and neuromuscular bloddng agents. For 
hirther information on the treatm ent of rigidity and spasms, 
seé p. 2029.2.

1. Farrar JJ, tí  al. Tetanus. J  Neuroi Ncurosurg Psyckiatrỵ 2000; 69:292-301.
2. Cook TM. rtđ lT e tanus: a revlevv o ỉ the liĩerature. BrSAnaesth 2001; 87: 

477-87.
3. Brook I. Current concepts In the  m anagem ent of Gostridỉum tetaní 

ỉnỉectỉon. Expcrt Rev Arttì ỉnỊéđ Ther 2008; 6: 327-36.

Tonsillitis

See Pharyngitis, p. 198.3.

T o xic  s h o c k  s y n d r o m e

Toxic shock syndrome (TSS) is an  acute, toxin-medíatedL 
systemic illness oỉten leading to multi-organ tailure;1 it may 
be characterised by shock, fever, rash, and gastTOintestinal 
or CNS disturbances,1 although bacteraemia is not ahvays 
present.1 TSS has most commonly been assodated with 
Staphylococcus auretis and its baCTerial exotoxin, toxic shock 
syndromẹ toxin-1 (TSST-1), or with group A streptocọcđ 
(which produce streptococcaỉ pyrogenic exotoxins A, B, and 
C).2 More recẹntìy however, .other bacteria induding 
ơostridium spp.,3 Pseudomonas spp., and KỊebsưìla spp. have 
also been implicated, and TSS is now consiđered to be a 
global immune response that may be caused by several 
dUlerent triggers.2 In the eariy 1980S, TSS was .reponed 
mainly in menstruating women using high-absorbency 
tampons, but it is now appredated that other ỉod of 
ỉnỉection such as suigical wounds, bums, abscesses, and 
sinuses are often responsible.'4-5 Non-menstrual cases now 
occur more bequently than menstrual,2 and mortality may 
be higher.?

As with any case of septic shock, the fixst consideration in 
the management of patíents with acute TSS is re su sd - 
ta tio n  and  stabilisation . For the genetaỉ prindpỉes used 
in the treatment oi shock, see p. 1279.3. A thorough 
investigadon to And the inỉectỉve ỉocus. ỉollovved by 
eỉỉective source contro l is also necessary, and may indude 
Iocal measures su ch as removal oỉ tampons or paddng, 
wound debridement, or diainage of abscesses.

Appropriate, immediate antíbacterial therapy is essentíal 
to e lim inate tox ln -p roducing  bacteria. w here  the 
inỉecting òrganỉsm is unknown, initial regimens must cover 
both stapk. ấureus and s. pyogenes; generally a beta lactam 
plus a Iincosamide is considered appropriate. Where the 
causative organism has been identihed, the foUowing 
pathogen-spedhc reglmens have been suggested:1
• Group' Á streptococcus: benzylpenidllin plus dinda- 

mydn
beta-lactam intolerant patients: either a macrolide or 
Quoroquinolóne plus dindam ydn

• Macrolide-lincosamide-streptogramin-B-resistant (MLSs 
phenotype) group A streptococcus: benzylpenicillin, plus 
either vancòmýđn or teicoplanln
beta lactam intolerant patients: vancomydn or teico- 
planin

• Metidllin-sensitive Staph. auretts: either doxadllin. 
nafdllin,'or ceỉarolin, plus dindam ydn 
beta-Iactam intolerant patients: darithromycin plus 
dindam ydn

• MRSA:. dindam ydn or linezoỉid plus yancomyđn or 
teicoplanin

• Glycopeptide-resỉstant or inteimediate Staph. aurcus 
iinezolid plus dindam ydn (U sensitive)

Newer antibacterials such as linezolid, daptomydn, cUid 
tigecydine, tha t are ettective against Gram-positive 
organisms, may be considered for thữd-line use.1

Continuing antíbacterial treatment ỉor 10 days during 
the convalescent phase to reduce the risk of recurrence has 
been recommended.4 The use of prophylactic antibaaerial 
therapy has been suggested in bums patients,7 but this is 
conttoversial.

Provision o f  passive ỉixununity  through the use of 
íresh frozen plasma or intravenous nonnal immunoglobu- 
lins is considered by some to be One of the most ùnportant 
measures to stop the inílammatory escalation assodated 
with TSS and prevent ỉurther tissue damage.2 In a 
comparative observational study, ũnproved 30-day survival 
was noted among patients with streptococcal TSS who were 
given intravenous inununoglobulins.* It has been suggested 
that such therapy be considered in cases vvhere there has 
been no dinical response within the flrst 6 hours of 
aggressive supportive therapy.1

Toxic shock syndromes may be associated with 
necrotising lasditis (seep. 193.1),

1. Lappĩn E, FcrgusoQ AJ. Gram-posidve toxic shock syndramcs. Lữ n a i 
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Trachoma
Trachoma1-3 results from chronic eye iníection vvith certain 
Chlamydia trachcmatừ serotypes and is an important cause of 
preventable blindness. It is endemic mainly in Aírica and 
the Middle East, and also in parts of Asia, La tin America, and 
the westem  Padhc. The reservoir is chronic eye intection 
and transmissỉon occurs easily Via contaminated Bngers, 
personal eHects, and ílies that come in contact with the ẽyes 
or nose. Iníection tends to duster in ỉamilies and 
communities, particularly vvhere water shortage, poor 
sanitary conditions, and overcrovvding occur. Although 
trachoma is not a sexually transmitteđ disease, indusion 
conjunctivitis in inỉants (see under Neonatal Conjunctivitis, 
p. 193.2) and in  adults is associated with sexually 
transmitted genital c. trachomatừ infection and can progress 
to trachoma when there is persistent or recuưent eye 
iníection.

Fírst iníectìon generally occurs early in liíe, leading to a 
usually seư-limiting conjunctivitis. Re-iníection is common, 
and over many years leads to conjunctiva! scarring, causing 
the eyelashes to tum  invvards and scratch the comea 
(trichiasis); eventually irreversible comeal damage and 
visual loss may occur.

Blindness can be prevented by several interventions, and 
an Alliance for the Global Elimination of Trachoma (GET 
2020) was launched under YVHO leadenhip in 1998 with 
the goal of elỉminating blinding ơachoma by 2020. 
Interventìons are also promoted by the International 
Trachoma Initiative and follow the YVHO recommended 
SAFE strategy: lid surgery íor trichiasis, antibaaerials to 
treat iníection and suppress transmission, íadal deanliness, 
and environmental improvements.3'4 In endemic areas, 
community-wide antibaaerial treatment is recommended 
where the prevalence of active trachoma in children aged 1 
to 9 years is 10% or higher;5’4 where prevalence is between 
5 and 10%, targeted ưeatm ent may be considered.3

A ctive  tre a tm e n t. Oral arithrom ydn regimens (usual- 
ly a single oral dose or 3 oral doses at weekly intervals) ha ve 
been shown to be at least as effective as topical teơacycline 
in resolving active iníection.5-6 A ãthrom yận 1.5% eye 
drops used twice daily for 2 or 3 days have bẽen shown to be 
as effective as treatment with oral azithromydri.7

M ass tr e a tm e n t of communitìes with oral arithromydn 
oncẽ weekly for 3 vveeks resulted in a lovver inddence of 
trachoma at one-year foIlow-up than topical tetracydine 
given daily for 6 vveeks.*’9 This may be in part due to the fact 
that topical tetracycline does not treat extra-ocular 
reservoirs of infection, and its long treatment schedule has 
led to  poor compliance. WHO thereíore recommends the 
use of aâ throm ydn, gìven as a single annual oral dose of 
20mg/kg (to a maximum of 1 g) for a minimum oi 3 years. 
Alter that, the prevalence of actìve disease in the 
community should be re-assessed to determine vvhether 
tteatm ent may be stopped. For those w ho cannot take 
aã th rom ydn  (induding iníants less than 6 months old) or 
vvhere it is unavailable, tetracydine 1 % eye ointment can be 
used twice daily for 6 weeks.‘-* Pregnancy and breast 
{eedỉng are not considered to be contra-indications to the 
use of oral aã throm ydn.4 Arithromydn 1.5% eye drops 
havé also been used successhiUy10-11 and may present a 
possible altemative to the Standard WHO-recommended 
ữeatments.

It is uncertain how ohen, and for how  long mass 
treatm ent needs to be given in endemic communities to 
achieve disease control.1 Although several studies have 
reported signihcant reductions in  the prevalence of disease 
and iníection aíter mass ưeatm ent with a singỉe oral dose of 
arithrom ydn,12-13 recurrence of infection vvithin 12 to 24 
m onths has been reported.14,15 Iníection may have been 
eliminated in a Tanzanian community 3 years after the 
completion of 2 rounds of mass aãthrom ydn tteatm ent 
given at 24-month intervals;14 the authors conduded that 
one or tvvo rounds of high-coverage mass treatment might 
be su íhden t to  eliminate iníectìon in communities with 
moderạte disease burden. A comparative study17 of annual 
versus tvvice-yearly mass ưeatm ent w ith oral arithrom ydn 
in pre-school children living in communities with a high 
prevalence of iníection íound that, after 24 months, twice- 
yearly treatm ent vvas signihcantly more effective in 
redudng ocular chỉamydial inỉection prevalence than 
annual tteatment. Hovvever, a subsequent comparative 
study1* ỉound that aher 42 months, the prevalence of 
iníection in  children aged 0 to 9 years was simỉlar íor both 
annual and tvvice-yearly ữeatm ent groups. The mean 
elimination of iníectìon in those tteated tvvice yearly was, 
however, 7.5 months earlier than those ưeated annually.1*
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Trench ỉever
Trench íever is a louse-bome Gram-negative bacterial 
iníection so named because of its prevalence among soldiers 
in the First WorId War. It is caused by Bartonella quintana 
(íormerly Rochalimaca quintana) vvhich was previously 
dassihed as a rickettsia. B. quintana and B. henselat have also 
been implicated in badllary angiomatosis, espedally in 
immunocompromised patients, and B. hcmtlae is considered 
to be a cause oỉ cat scratch disease (p. 176.3). Contempọrary 
B. quintana iníections (also known as urban ưench ỉever) 
have a global đistribution and are mainly assodated with 
poverty, alcoholism, homelessness or displacement, and 
body-lice inlestation.

The disease varies ỉrom asymptomatic to severe. Clinical 
manifestations indude (ever, headache, weight loss, and Ieg 
pain. Many patients have been ỉound to have chronic 
bacteraemia, and some patíents have been diagnosed vvith 
Bartonella endocarditis.

Mild or uncomplicated iníection can be treated with a 4- 
to 6-week course of an orad tetracydine such as doxycycDne, 
oral erythromydn, or oral aã throm ydn.1 Patients vvith 
chroníc bacteraemia should receive oral doxycydine (or 4 
weeks plus intravenous gentamicin for 2 vveeks,13 mainỉy to 
prevent the development of endocardỉtis. The recom- 
mended treatment for documented Banontlỉa endocarditis is 
oral doxycydine íor 6 vveeks plus intravenous gentamidn 
for 2 vveeks.2-3 If gentamidn cannot be used, rilampidn is an 
altemative. For suspeaed Bartonella endocarditis, intra- 
venous gentam idn is given ỉor 2 vveeks with intramuscular 
or intravenous ceítriaxone Ịor 6 weeks; this regimen may be 
given vvith or vvithout a 6-week course of oral doxycydine.3

1. Ohỉ ME, spach DH. B anondỉa  qu inuna  and urban trench fever. ơirt 
infea Dù 2000; 31 :131-5 .

2. Rolain JM. et ai. Recotnmcndaáons for ưcatm ent QĨ hum an  iuíections 
caiued by BartoneHa spedes. Aniimicrob Agenữ ơưmữther 2004; 48: 
1921-33.

3. Poucauỉt c  et a i  BanoncUa quim ana characteristics and dinical 
manageraenL Bmery ìnfeữ Dừ 2006; 12: 217-23.

Tuberculosis
Tuberculosis1 reíers to disease caused mainly by Mycobacter- 
ium tuberculoíis and occasionally by M. bơvis or M. aỷricanum. 
Inỉection results bom  inhaladon oí in íeaed  droplet nudei. 
Primary iníecnon is usually asymptomatic and ỉn more than 
95% of immunocompetent individuals is controlled by 
acquired (cell mediated) immunity. The immune response, 
bowever, is unable to eradicate the tuberde badlli, and 
these badlli may give rise to Progressive primary infection 
(U disease occurs vvithin 2 years of initial iníection) or post- 
primary (reactivated) tuberculosis (Ư dìSease occurs years to 
decades aíter initial iníection). Young chỉldren and 
immunocompromised patients are at increased risk of 
developing active disease. The most common manưestation 
of tuberculosis is pulmonary dísease, although almost any 
organ may be aổected. Patients usually present with cough, 
íever, night siveats, and weight Ioss.

During recent years the inddence of tuberculosis in 
many countries has increased along with the increasịng 
prevalence of HTV iníection. Supervised riỉampidn-based 
(short-course) therapy, using flxed-dose combination 
tablets, is recommended by WHO to improve cure rates 
and reduce the emergence of drug-resistant tuberculosis.2 
WH0 appỉies the term DOTS (Directly Observed Therapy -

Short Course) to its mberculosis conưol strategy, vvhich 
indudes standards for diagnosis, supervised therapy, 
ensuring secure drug supplies, and regular'evaỉuation of 
the tuberculosis conưol progratnme. The íeasibility of 
implantable dosage íorms has also been investigated.

F lrst-Ịine tre a tm e n t. Multidrug treatment for 6 to 8 
months is requừed to cure tubercụlosis, reduce the risk of 
relapse, and prevent the emergencc o( drug-resistant 
disease. Treatment regimens recommend an inỉtiaỉ intensive 
phase oí 2 to 3 months tha t is aimed at achievừig rapid 
sputum conversion íollovved by a continuation phase of 4 to 
6 months to eliminate residual badlli and prevent relapse. 
The choice of regimen depends on local pattem s of drug 
resistance and the availability of drugs, and are embodied in 
national and regional treatm ent protocols in many 
countries induding those in Europe,3 the UK,4’5 and USA.6 
WHO recommended ưeatm ent regimens7 are based on 
disease severity and history of previous tuberculosis 
treatment:
• n e w  cases of pulmonary or extrapulmonary tuber- 

culosis are generally treated with an initial phase 
consisting of riíampirin (R), isoniarid (H), pyrazinamide 
(Z), and ethambutol (E) for 2 months, íóũovved by a 
continuation phase vvith riíampicin and isoniazid ỉor 4 
months, such a regimen being described as: 2HRZE/4HR. 
Although a regimen using ethambutol in the continuous 
phase instead oi riíampicin (2HRZE/6HE) has been used 
to reduce costs, it is no longer recommended by WHO 
due to an increased risk of relapse and death. Ail first-line 
drugs can be given intermittently if doses are dirertly 
observed (3 times each week), however, VVHO advữes 
that daily use is considered optimal. For tuberculous 
meningitis WHO recommends that ethambutol be 
replaced vvith streptomycin for the initial phase 
(although ethambutol is considered suitable by other 
authorities5-6'*); an extended continuarion phase of up to 
10 months with rilampidn and isoniazid is often 
recommended. Cure rates oí greater than 90% are 
typically achieved in patients inỉeaed with drug- 
susceptible organisms who adhere to therapy.

• patients prev iously  t re a te d  íor tuberculosis are at 
higher risk íor drug-resistant infection, and vvherever 
possible, ưeatment should be guided by drug suscept- 
ibility testing (DST). w here  DST is not available or is 
delayed, an initial empirical regímen should be chosen 
based on the perceived risk of multidrug-resistant 
iníection, vvhich is based on botb paúent-spedíic íactors 
and the degree oí resistance seen in the community. 
Those considered to be at low or medium risk may be 
empirically re-treated vvith first-line drugs; the initial 
treatmem phase indudes riỉampicin, isoniazid, pyrarin- 
amide, and ethambuto! given for 3 months with 
streptomydn being added for the first 2 months, while 
the continuation phase indudes 3 drugs (riíampidn, 
isorúarid, and ethambutol) and is extended to  5 months 
(2HRZES/1HRZE/5HRE). For those considered to be at 
high risk for multidrug-resistant inỉeaion, a regimen 
incorporating the use of second-line drugs is recom- 
mended (see below).

First-line drugs such as isoniazỉd, rilam pidn, and 
particularly pyrazinamide may cause severe cUid possibly 
íatal drug-induced hepatitis. Further details covering 
hepatotoxidty and spedal precautions íor use in patients 
w ith liver disorders are given in the respective drug 
monographs—see Isoniarid, p. 315.1; Rưampidn, p. 354.3; 
a n d  P y ra z in a m id e , p . 348.2. UK4 a n d  u s 6 g u id e lin e s  
recommend stopping all potentially hepatotoxic drugs ư 
serum transaminases rise to more than 5 times the upper 
limit of normal or 3 times in the presence of symptoms of 
hepatitis or elevated bilirubin. Cautious sequentíal re- 
introduction of the same drugs (with or without pyrazin- 
amide) éiíter resolution oí the biochemical abnormaỉỉties is 
often possible.4-6-7 Patients in vvhom therapy is interrupted 
may be given sơeptomydn, ethambutol, and a Đuoroqui- 
nolone until hepatotoxidty has resolved.7

M anagem en t o f d ru g -res is tan t d isease. The ind- 
dence of drug resistance amongst M. tubercubsis strains has 
increased over recent years typically in countries with poor 
tuberculosis control programmes.9'10 Isoniazid and sơepto- 
m ydn resistance are the most prevalent. M u ltid rug- 
re s is ta n t tubercu losis  (MDR-TB), caused by sưains 
resistant to both isoniazid and riỉampidn, requires a 
combination of first- and second-line drugs for at least 18 to 
24 months (see belovv).4-6-7-9 Drug-resistant tuberculosis is a 
reílection of poor tuberculosis management, conưol, and 
unreliable drug supply; it is diíũcult to treat, and not 
inírequently ỉataỉ, particularly in HIV-infected patìents. 
w hereas the WHO DOTS programme may limit the 
development of MDR-TB, diherent sơategies are required in 
areas vvhere multidrug resistance is already established. 
These have been íormulated by WHO in the DOTS-plus 
strategy for countries with well íunctioning tuberculosis 
conơõl programmes."

Patients vvith suspeaed or conhrmed MDR-TB should 
receive a DOTS-plus regimen, which indudes second-line

AU cross-reíerences reíer to entries in Volume A
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a n ti tu b e rc u lo u s  d ru g s . T h e se  d ru g s  a re  g e n e ra lly  less 
e ííe c tiv e  a n d  m o re  to x ic  th a n  S ta n d ard  th e ra p y  a n d  n e e d  to  
b e  ta k e n  d a ily . T h e y  in d u d e  irỹ e c ta b le  d ru g s  su c h  a s  th e
a m in o g ly co s id e s  (a m ik a c in  a n d  k a n a m y d n )  a n d  th e  
p o iy p ẽ p n d e  c a p re o m y d h ,  as w e ll  as  í u r th e r  o ra l  d ru g s  
s u đ i  a s  t h e  A u o ro q u in o lo n e s  (le v o H o x a d n , m o x iũ o x a d n ,  
a n d  o í lo x a d n ) ,.  t h e  d ia ry lq u in o ltn e s  (b e d a q u ilin e  íu m a r -  
a te )  a n d  b a c té r io s ta t íc  a g e n ts  (am in o sa licy lic  ac iđ , cyclo - 
s e n n e  e th io n a m id e , p ro tlo n a tn id e ,  a n d  te r iã d o n e ) .  W H O  
advises t h a t  r e g im e n s  sh o u ld  c o n s is t o f a t  le a s t 4  d ru g s  w ith  
c e rta in  o r  a lm o s t c e r ta in ' e£ficacy, b a se d  o n  íac to rs  s u c h  as 
p re v io u s  a n ti tu b e rc u lo s is  th e ra p y , DST (w h e re  a v a ila b le ) , 
a n d  councry-specL B c d ru g -re s is ta n c e  p a tte m s .  S p e d í ic  d ru g s  
sh o u ld  b e  c h o s e n  in  h ie ra rc h ic a l  o rd e r  b a se d  o n  p o te n c y  
a n d  lik é lý  e H ec tiv ẹn ess; a n y  su ita b le  firs t- lin e  o ra l  d ru g s  
sh o u ld  b e  c o n s id e re d  first, t h e n  a d d it io n  o f  a n  in je c ta b le  
d ru g , a- ũ u o r o q u in ọ lo n e ,  a n d  u  n e c essa ry , 1 o r  m o re  o ra l 
b a c te r io s ta t ic  d ru g s . D ru g s t h a t  h a v e  p o te n t ia l  fo r  cross- 
re s is ta n c e  s h o u ld  n o t  b e  u s e d  to g e th e r .7-9 C ro ss -re s is ta n c e  
b e tw e e n  r i í a m p id n  a n d  r iía b u tin  is c o n u n o n  a n d  r i ỉa b u ti i i  is 
th e re ío re  n o t  re c o m m e n d e d  as  a  s e c o n d - lin e  d ru g . C ross- 
re s is ta n c e  b e tv v e e n  a m ik a d n  a n d  k a n a m y d n  is a lso  
c o m m o n , w h ile  c ro ss -re s is ta n c e  is v a ria b le  b e tw e e n  th e  
A u o ro q u in o ỉo n e s . C ro ss -re s is ta n c e  is  c o m p le te  b e tv v e e n  
e th io n a m id e  a n d  p ro tio n a m id e , a n d  b e tw e e n  c y c lo se rin e  
a n d  te r ir id o n e !  _______

E x t e n s i v e ly  d r u g - r e s ỉ s t a n t  t u b e r c u lo s i s  (XD R-TB) is 
d e h n e đ  a s  tu b e rc u lo s is  th a t  is  r e s is ta n t  to  i s o n ũ râ d  a n d  
r i í a m p id n  a n d  a lso  r e s is ta n t  to  ũ u o ro q u in o lo n e s  a n d  a t  lea s t 
o n e  o f  t h r e e  ữ ỳ e c ta b le  s e c o n d - lin e  d ru g s  ( a m ik a d n ,  
c a p re o m y d n ,  o r  k a n a m y c in ) .12,13 XDR-TB c a n  d e v e lo p  
w h e n  th e  second-‘l in e  d ru g s a re  m isu se d  o r  m is m a n a g e d  
a n d  b y  é a r ly  2 0 0 6  c ases  w e re  b e in g  re p o r te d  f ro m  e v e ry  
reg io n  in  t h e  w o r ld .u  A  re p o r t  b o m  th e  K w aZ u Iu -N atã l 
p ro v ũ ic e  oí S o u th  A ỉric a  h ig h ỉig h te d  th e  r isk  fo r  r a p id  d e a th  
in  H IV -in fe c ted  p e rs o n s  w ith  X D R-TB.1’ I n  th is  lo ca l case 
series, a ll b u t  ò n e  o£ 53  p a tie n ts  d ied , a n d  vvhere th e  d a te  o f 
d e a th  c o u ld  b e  c o n S rm e d  t h e  m e d ia n  su rv iv a l w a s  16 d ay s 
fro m  th e  t im e  o f d iag n o sis . T h e re  a re  v e ry  l in ũ te d  c lin ica l 
d a ta  a y a ila b le  to  g u id e  t r e a tm e n t  o f  X D R-TB, a n d  
m a n a g e m e n t  s h o u ld  alvvays in v o lv e  e x p e r t  c o n s u lta tio n . 
A lth o u g h  W H O ’ g u id a n c e  fo r c h o ic e  o f t r e a tm e n t  fo llo w s 
s im ila r p r in d p le s  to  th o se  ío r  M D R -TB , it  m a y  b e  im p o ssib le  
to  c o n s tru c t  a n  a d e q u a te  re g im e n  f ro m  a m o n g  th e  u su a l  
first- a n d  se c o n d - l ỉn e  d ru g s. A d d ỉtio n a l d ru g s  s u c h  as 
d o fa z ứ n in e ,  lin e z o Iid , am oxícU Iln  w ith  d a v u la n ic  a d d ,  
th io a c e ta z o n e , im ip e n e m  w i th  d la s ta t in ,  o r  d a r i t h r o m y d n  
m ay  h a v e  so m e  a c tiv ity  a g a in s t  tu b e rc u lo s is  a n d  s h o u ld  b e  
c o n s id e red  in  th e s e  cases, a l th o u g h  th e i r  b e n e ũ t  re m a in s  
u n d e a r .

c h i l d r e n  a n d  i n í a n t s  c a n  b e  ữ e a te d  vvith g e n e ra lly  
s im ila r r e g im e n s  t o  a d u lts  b u t  w i th  a p p ro p r ia te  d o se  
a d ju s tm e n ts  fo r  a g e  o r  body-vveigh t.4-416 W h ile  e th a m b u to l  
is n o t  u s u a ỉly  g iv e n  to  y o u n g  c h ild re n  b e c a u se  o f  th e  
p e rc e iv e d  d i íũ c u l ty  in  d e te c tin g  o c u la r  t o x id ty  (see  
p . 2 9 9 .1 ), a  l i t e ra tu re  r e v ie w 17 o n  its  u se  in  c h ild re n  fo u n d  
a lm o s t n o  o c u la r  to x id ty  a t  d a ily  doses  o f  15 to  30  m g /k g  
a n d  it vvas c o n s id e re d  safe in  c h ild r e n  o í a ll ages.

P r e g n a n c y ,  b r e a s t  í e e d i n g ,  a n d  t h e  n e o n a t e .  
T u b e rcu lo s is , a n d  esp ed aU y  d ru g -re s is ta n t  tu b erc u lo s is , 
d u r in g  p re g n a n c y  p o se s  a  se rio u s  r isk  to  th e  m o th e r ,  íe tu s , 
a n d  r ie o n a te  if n o t  detecced e a r ly  a n d  tre a te d  p ro p e r ly .18 
W H O  r e c o m m e n d s  th a t  p r e g n a n t  w o m e n  w ith  tu b e rc u lo s is  
a re  t r e a te d  s im ila r ly  to  n o n - p re g n a n t  p a tie n ts .7 H u o ro q u i-  
n o lo n es , a m in o g ly co s id e s , e th io n a m ld e , a n d  p ro tio n a m id e  
a re  b e s t a v o id e d . L iv e r  e n z y m e s  a n d  sy m p to m s o f  d ru g -  
in d u c e d  h e p a ti tis  s h o u ld  b e  m o n ito re d .4,6,1* M o st a n ti tu b e r -  
c u lo u s  d ru g s  m a y  b e  u se d  d u r in g  b re a s t  íee d in g , b u t  d ru g  
c o n c e n tra t io n s  in  t h e  b rea s t m ilk  a re  to o  lo w  to  p r e v e n t  o r  
tre a t  tu b e rc u lo s is  in  in ía n ts . W H O  re c o m m e n d s  th a t  o n c e  
ac tiv e  n e o n a ta l  tu b e rc u lo s is  is ru le d  o u t, n e o n a te s  of 
m o th e r s  w i th  tu b e rc u lo s is  s h o u ld  rec e lv e  p re v e n ta tiv e  
ư e a tm e n t  w i th  iso n ia z id  íor 6 m o n th s ;7-16 a ỉte m a tiv e ỉy , 
iso n ia z id  m a y  b e  g iv e n  fo r 3 m o n th s  a f te r  vvhich t im e  th e  
n e e d  f o r  í ũ r th e r  t r e a tm e n t  c a n  b e  e v a lu a te d .16 BCG  
v a c d n a t ìo n  is r e c o m m e n d e d  w h e n  is o n ia á d  is s to p p c d .7' 16

C o - l n f e c t i o n  v v i th  HTV in c re a se s  t h e  risk  o f p a tie n ts  
d e v e lo p in g  b o th  p u lm o n a ry  a n d  e x tra p u lm o n a ry  tu b e r -  
cu losis, a n d  m o r ta li ty  is h ig h e r  t h a n  in  H lV -n e g a tiv e  
p a tie n ts  in  th e  a b se n c e  of a n ti r e t r o v ữ a l  th e ra p y . HIV 
p a tie n ts  ( in d u d in g  c h ild re n )  w i th  a c tiv e  p u lm o n a r y  
tu b e rc u lo s is  r e s p o n d  to  sh o r t - c o u rs e  c h e m o th e ra p y  s im i- 
la r ly  to  H lV -n e g a tiv e  tu b e rc u lo s ls  p a tie n ts ,  a n d  m o s t  c a n  b e  
t re a te d  w i th  th e  S ta n d a rd  6 -m o n th  re g im e n .4,19"22 F o r  m o s t 
e x tr a p u lm o n a ry  in le c tio n s , 6  to  9  m o n th s  o f  th e r a p y  is 
r e c o m m e n d e d ; 9  to  12 m o n th s  is su g g e ste d  fo r  in ỉe c tio n s  
in v o lv in g  t h e  b o n e s  a n d  jo in ts  o r  CN S.21 A lth o u g h  so m e  
e x p e rts  e n d o rs e  t h e  u s e  of e ỉ th é r  d a ily  o r  in te r m i t te n t  d o s in g  
s c h e d u le s  in  H rv - in fe c te d  p a tie n ts ,20,21 W H 0 7 ad v ise s  
a g a in s t  i n te r m i t t e n t  d o sủ ỉg  d u e  to  h ig h e r  risk  o I  t r e a tm e n t  
ía i lu re  a n d  re la p se ;  d o sin g  th r e e  tiĩn e s  a  w e e k  m a y  b e  
a c c e p ta b le  d u r in g  th e  c o n tỉn u o u s  p h a s e  o f  t r e a tm e n t  ư  
doses  a re  d ire c tly  o b se rv ed . T re a tm e n t  ía i lu re s  i n  HIV - 
i n íe a e d  p a tìe n ts  h a v e  also  b e e n  a s s o d a te d  vvith re d u c e d

d ru g  c o n c e n tra tio n s  d u e  to  m a la b so rp tio n  o f a n tim y c o b a c -  
te r ia ls .23

In  m v - in fe c te d  p a tìe n ts  w ith  tu b erc u lo s is , a d ju n c t iv e  
p r e v e n ta d v e  th e r a p y  w i th  c o - t r im o x a z o le  h a s  b e e n  
a s so d a te d  vvith su b s ta n tia l ly  lo w e r  m o rta lity ; W H O  th e r e -  
fo re  rec o m m e n d s  th a t  c o -tr im o x a zo le  b e  s ta r te d  as  so o n  as  
possib le  a f te r  a  d iag n o sis  of tu b erc u lo s is , a n d  c o n tin u e d  fo r  
th e  d u ra tio n  o f  tre a tm e n t.7 T h io a ce ta zo n e  s h o u ỉd  n o t  b e  
u se d  in  HTV-positive p a tíe n ts  b e c a u se  o f  th e  p o te n t ìa l  fo r  
s e v ere  sk in  to x id ty .

In  a n tire tro v ira l-n a iv e  p a tie n ts , th e  issu e  o f w h e n  to  s ta r t  
a n ti r e ư o v ira l  t r e a tm e n t  is c o n tro v e rs ia l.7,20' 22 A ỉth o u g h  
W H O  h a s  ad v ise d  th a t  a n tire tro v ira l  ư e a tm e n t  s h o u ld  b e  
s ta r te d  a so o n  as po ssib le  a íte r, a n d  w ith in  th e  firs t 8 w e e k s  
o f  s ta r tin g , tu b e rc u lo s is  tre a tm e n t,7 c o n c e m s  i n d u d e  
o v e rla p p in g  d ru g  to x id ty ,  d ru g  in te ra c tio n s , p ill  b u r d e n ,  
a n d  risk  fo r im m u n e  r e c o n s titu tio n  sy n d ro m e ; s o m e  
d in id a n s  m a y  in s te ã d  c h o o se  to  base  th e  d e d s io n  o n  w h e n  
to  s tá r t  a n tìre c ro v ũ a ls  o n  th e  im m u n e  s ta tu s  o f  t h e  
p a tie n L 20’21 In  a n  o p e n -la b e l, ra n d o m ise d , c o n tro l le d  
s ru d y 24 o f  6 4 2  H T V -in fected  p a tie n ts  vvith  C D 4+  T 
ly m p h o c y te  c o u n ts  <  5 00  c e lls /m m 3, s ta r tin g  a n tì r e t r o v ừ a l  
th e ra p y  d u r in g  tu b erc u lo s is  t r e a tm e n t  (d u rin g , o r  u p  to  4  
vveeks a í te r  c o m p le tio n  o f t h e  in te n s iv e  p h a se )  l e d  to  
s ign iỀ can tly  im p ro v e d  su rv iv a l. T he  u se  o f r iía m y d n - b a s e d  
re g im en s  to  t re a t  tu b e rc u lo s is  is  r e c o m m e n d e d  as  re sp o n sc  
ra te s  a re  b e n e r  c o m p a re d  w ith  n o n - r i f a m y d n -b a s e d  
reg im en s. H o w ev er, d ru g  in te ra c tio n s  b e tw e e n  rU a m y d n s  
a n d  a n tire t to v ứ a ls  co m p lica te  th e  c o -a d m in is tra tio n  o f  H IV  
a n d  tu b erc u lo s is  tr é a tm e n t,21'22,25 a n d  c e rta in  c o m b in a tio n s  
m a y  re q u ire  dose  a d ju s tm e n t  o r  b e  c o n tra - in đ ic a te d  (fo r  
d e ta ils  of th e  in te ra c tio n s  o f  r i í ạ m p id n  a n d  a n tire tro v ira ls ,  
see  p . 355 .2 , a n d  fo r th o se  w ith  r iía b u tin , see  p . 35 2 .1 ). I t  is 
im p o r ta n t  to  n o te  th a t  g u id e iin e  re c o m m e n d a tio n s  a re  
b a se d  o n  p h a rm a c o k in e tic  s tu d ies , o f te n  p e r ío rm e d  in  
h e a lth y  su b jec ts, r a th e r  t h a n  o n  s tu d ies  o f t r e a tm e n t  
o u tco m e  in  p a tie n ts . P a rad o x ỉc a l w o rse n in g  o f  tu b e rc u lo s is  
sy m p to m s is c o m m o n  in  H IV -in fected  p a tie n ts  vvho s ta r t  
a n tire tro v ira l  th e ra p y 26 a n d  in d d e n c e s  o f  u p  to  3 5 %  h a  v e  
b e e n  n o te d .25

A d j u n c t i v e  t h e r a p y .  T h e  in A a m m a to ry  re sp o n se  to  
tu b erc u lo s is  c a n  c a u se  co n s id e rab le  tis su e  d a m a g e  a n d  
a d ịu n c tív e  c o rtico s te ro id  th e ra p y  m a y  b e  u se d  to  c o u n te r  
th is . C o rtico ste ro id s  a re  o f l ittle  b e n e fit  in  u n c o m p lic a te d  
p u lm o n a ry  tu b erc u lo s is . H ovvever, a  sy s te m atic  rev ieyv27 
ío u n d  th a t  in  tu b e rc u lo u s  m en in g itis , a d ju n c t iv e  c o rtico s-  
te ro ỉd s  re d u c e d  th e  risk  o f  d e a th  a n d  d isa b lin g  re s id u a l 
n e u ro lo g ica l d e B d t in  H lV -n eg a tiv e  p a tìe n ts . S y s tem a tic  
rev iew s o f  tu b e rc u lo u s  p le u r isy 2’  a n d  p e ric a rd itis ,29 h a v e  
c o n d u d e d  th a t  th e re  is in s u f f id e n t  e v id e n c e  to  s u p p o rt  t h e  
u se  oi c o rtico ste ro id s  in  th e s e  c o n d itio n s . N e v e r th e le s s , 
W H O l9 su g g e sts  t h a t  c o rt ic o s te ro id s  m a y  b e  u s e íu l  
a d ju v a n ts  to  a n ti tu b e rc u lo u s  th e ra p y  fo r th e  m a n a g e m e n t  
o f  tu b e rc u lo u s  m en in g itis , p e tic a rd itis , p le u ra l  e ffu s io n , 
la ryng itis , tu b erc u lo s is  o f t h e  re n a l trac t, a d re n o c o r tìc a l  
in su ff id e n c y  d u e  to  a d re n a l  g la n d  tu b erc u lo s is , a n d  m ass iv e  
ly m p h  n o d ẹ  e n la rg e m e n t  in  b o th  HTV-positive a n d  - 
n eg a tiv e  p a tie n ts . C orticostexo ids m a y  a lso  b e  u se fu l fo r  
h y p e rse n s itiv ity  r e a c tio n s  to  a n ti tu b e rc u lo u s  d ru g s. F o r  
íu r th e r  d e ta ils  o n  th e  p o ssib le  ro le  o f co rtico s te ro id s  a s  a n  
a d ju n a  to  a n ti tu b e rc u lo u s  th e rã p y , see  p . 1614 .3 .

S tu d ies  h a v e  su g g e ste d  th a t  in je c tio n  of su sp e n s io n s  o{ 
k illed  Mycobaaeríum vaccae im p ro v e d  im m u n e  resp o n s iv e -  
ness  in  p a tie n ts  w i th  p u lm o n a r y  tu b erc u lo s is , a l th o u g h  a 
sy s te m atic  r e v íe w 30 c o n c lu d e d  th a t  M. vaccae im m u n o th e r -  
a p y  w as o f n o  b en eB t.

P r e v e n t i o n .  S tu d ie s  h a v e  ío u n d  th a t  BCG vacdrte o ffe rs  
p ro te c tio n  a g a ín s t se rio u s  ío rm s  o f tu b e rc u lo s is  in  c h ild re n , 
su c h  as m ilia ry  a n d  m e n in g e a l tu b ercu lo sis , b u t  h a s  v a ria b le  
efficacy a g a in s t p u lm o n a ry  tu b erc u lo s is  in  a d u lts . In  h ig h  
p re v a le n ce  a reas , v a c d n a t io n  is rec o m m e n d e d  fo r c h ild re n  
a t  b irth , e x c e p t fo r c h ild re n  w ith  HTV in íe c tio n . F o r í u r th e r  
in ío rm a tio n  o n  BCG v a c d n e ,  see  p. 2378 .1 .

T ubercu losis  sk in  te s t in g  m a y  id en ti fy p e rso n s  vvith latent 
M. tuberculosừ in fe c tio n . T re a tm e n t  o f tu b e rc u lo s is  sk in  te s t-  
p o sitiv e  p e rso n s  (also  re íe r re d  to  as p re v e n tà tiv e  th e ra p y  o r  
c h e m o p r o p h y la x is )  r e d u c e s  t h e  r is k  o f  d e v e lo p in g  
( re a c tiv a tio n )  tu b erc u lo s is . T re a tm e n t  is  b e n e ũ d a l  in  HIV - 
in íe a e d  p a tie n ts , c o n ta c ts  o f a c tiv e  cases, p e rso n s  w h o  h a v e  
re c e n tly  b e c o m e  tu b e rc u lo s is  sk in  te s t p o sitiv e , a n d  p e rs o n s  
a t  h ig h  r is k  o f  đ ise a s e .  C h e m o p ro p h y la x is  is  n o t  
rec o m m e n d e d  r o u tin e ly  in  d e v e lo p in g  c o u n tr ie s  w h e r e  
th e  p r io r ity  is to  d e te c t  a n d  ơ e a t  p a tie n ts  w ith  a c tiv e  
tu b erc u lo s is .19,31 L a te n t tu b e rc u lo s is  h a s  b e e n  tre a te d  vvith 
i s o n ia á d  o r  r i la m p id n  g iv e n  a lo n e , o r  vvith r i ía m p id n  g iv e n  
w ith  e i th e r  iso n iaz id  o r  p y ra z in a m ld e . D a ily  iso n ia z id  lo r  6 
to  12 m o n th s  re d u c e s  t h e  risk  o f  a c tìv e  tu b erc u lo s is  b y  6 0  to  
9 0 % 1,32 a n d  in  H TV -infected, tu b e rc u lo s is  s k in  te s t-p o s itiv e  
p e rso n s  iso n iaz id  fo r  6  m o n th s  h a s  a lso  b e e n  shovvn  to  
p r ó v id e  s h o r t - te r m  p r o te c t io n  a g a in s t  t u b e r c u lo s i s .33 
H ovvever, t h e  c o m b in a tio n  o f  r if a m p id n  a n d  p y ia r in a m id e  
h a s  re s u l te d  h ỉ  se v e re  a n d  ỉa ta l  l iv e r  d a m a g e  in  HTV- 
n e g a tiv e  p e rso n s  a n d  is n o  lo n g e r  r e c o m m e n d e d  fo r  
tu b erc u lo s is  p ro p h y la x is .32,34,35 T h e  A m e ric a n  T h o r a d c  
S o d e ty  a n d  th e  CD C,32,34 a n d  NICE’ h a v e  issu e d  d e ta ile d

re c o m m e n d a tio n s  fo r t re a tm e n t  of la te n t  tu b erc u lo s is  
in íe c tio n . B rieíly , UK re c o m m e n d a tio n s  fo r  H lV -negative  
a d u lts  a n d  c h ild re n  o v e r  2 y e a rs  o ld  a re  fo r  e ith e r  iso n ia rid  
a lo n e  ỉo r 6  m o n th s  o r  iso n ia z id  w ith  r i ỉ a m p id n  ío r  3 
m o n th s ;  i s o n ia á d  a lo n e  for 6 m o n th s  s h o u ld  b e  g iv en  to  all 
HTV-positive p a tìe n ts . I n  th e  U S A  e ith e r  is o n ia rid  a lo n e  fo r  9 
m o n th s  (o r 6 m o n th s  in  H T V -negative  p a tie n ts )  o r  
r i la m p id n  a lo n e  fo r  4  m o n th s  is  re c o m m e n d e đ .
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Tularaemia
T u la ra e m ia 1'* is c a u se d  b y  th e  G ra m -n e g a tiv e  b ac illu s  
Franásclla tularensis. a n  o rg a n ism  th a t  m a in ly  affec ts ro d e n ts  
a n d  rab b its  b u t  m a y  b e  ư a n s m it te d  to  m a n . u s u a lly  by  
h a rid lin g  in íe c te d  a n im a ls  o r  carcasses , o r  b y  th e  b ile s  of 
in se c t  v e a o r s ,  o r  b y  in g e s tio n  o f  c o n ta m in a te d  fo o d  o r  
vvater. T u la ra e m ia  m a y  a lso  b e  c a u se d  b y  in h a la tio n  of 
a ir b o m e  b a c te r ia ;  th e r e  h a s  b e e n  so m e  c o n c e m  a b o u t  th e  
p o te n t ia l  u se  o f  a irb o m e  tu la ra e m ia  as  a  b io lo g ica l w e a p o n .

S y m p to m s u s u a lly  a p p e a r  2 to  6  day s a ỉ te i  e x p o su re , b u t  
c a n  ta k e  u p  to  3 vveeks. T h e y  d e p ẽ n d  o n  th e  r o u te  o f 
e x p o s u re  a n d  m a y  ta k e  se v e ra l  ĩo rm s . th e  m o s t c o m m o n  o ( 
w h ic h  is th e  u lc e ro g la n d u la r .  T h is is  c h a ra a e r i s e d  b y  rash , 
u lc e ra tio n  a t  t h e  s ite  o f  in o c u la tio n , su d d e n  o n s e t  o f fever, 
ch ills, h e a d a c h e , m u s d e  a n d  jo in t  p a in s , a n d  ly m p h a d e n o -  
p a th y . A  g la n d u la r  ío r m  w i th o u t  s k in  u lc e rs  a n d  a  ty p h o id a l  
(sep tic a e m ic )  fo rm  a re  a lso  se e n , as  a re  o c u lo g la n d u la r , 
o ro p h a ry n g e a l.  a n d  p n e u m o n ic  í o n n s .  Possib le  co m p lica -  
t io n s  o ỉ  in íe c tio n  i n d u d e  e n d o c a rd itis , h e p a titis , m e n in g itis , 
p e ric a rd itis , p e r i to n it is ,  p n e u m o n ia ,  o s te o m y e litis , a n d  
sep sis  a n d  se p tic  sh o c k .

P a re n te ra l  s t t e p to m y d n  o r  g e n ta m id n  a re  c o n s id e re d  
t h e  a n tib a c te r ia ls  o f  ch o ic e ; t r e a tm e n t  is u su a lly  g iv e n  fo r 
a b o u t  10 d a y s .1-4 T o b r a m y d n  is n o t  r e c o m m e n d e d . A 
t e ư a c y d in e  (su c h  as  d o x y c y d in e )  o r  c h lo ra m p h e n ic o l h a v e  
b e e n  g iv e n  a s  a l te m a t iv e s  b u t  d in ic a l  re la p ses  a re  m o re  
ứ e q u e n t  t h a n  w i th  t h e  r e c o m m e n d e d  a m in o g ly c o s id e s;1 ■3 
c h lo ra m p h e n ic o l  is  g e n e ra lly  n o t  r e c o m m e n d e d  e x c e p t in  
t h e  t r e a tm e n t  o f  tu la ra e m ia  m e n in g itis .3 F Iu o ro q u in o !o n e s  
h a v e  s h o w n  p ro m ise  i n  t te a t in g  tu ỉa ra e m ia  a n d  d p ro ílo x -  
a d n ,  u s u a lly  g iv e n  o ra lly  fo r  10 day s, is a n o th e r  s u ita b le  
a l te m a t iv e ,1"* e s p e d a l ly  fo r  th o se  p a tie n ts  w h o  a re  a lle rg ic  
o r  in to le ra n t  o f  o th e r  ư e a tm e n ts .

O ra l d o x y c y d in e  o r  o ra l  r ip r o ũ o x a d n  g iv en  lo r  1 4  day s 
a re  r e c o m m e n d e d  fo r  p o s te x p o s u re  p ro p h y la x is .1

A  tu la r a e m ia  v a c d n e  is  a v a ila b le  in  so m e  c o u n tr ie s  ío r  
a c tiv e  im m u n is a tio n  a g a ỉn s t  th e  d isease .
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Typhoid and paratyphoỉd fever
T y p h o id  a n d  p a ra ty p h o id  íe v e r  a r e  sy s te m ic  in íe c tio n s  
c a u se d  resp e c tiv e ly  b y  Salmonclla typhi a n d  s. paratyphi A, B, 
o r  c ,  G ra m -n e g a tiv e  b a c te r ia  b e lo n g in g  to  t h e  E n te ro b a c -  
te r ia c e a e  ía m ily . T h e y  a re  so m e tim e s  t e n n e d  co lle c tiv e ly  
'e n te r ic  íe v e r ' b u t ,  a l th o u g h  in it ia l  in íe c tio n  is in te s tin a l,  
d isse m in a tio n  in  t h e  b lo o d  le a d s  to  m o re  vvidesp read  
sy s te m ic  e ffec ts. T y p h o id  a n d  p a ra ty p h o id  a re  e n d e m ic  in  
m a n y  d e v e lo p ln g  c o u n tr ie s  i n  A sia  (p a r t ic u la r ly  th e  
S o u th e rn  reg io n s), A ỉrica , t h e  C a r ib b e a n . a n d  C e n ư a l  a n d  
S o u th  A m erica , vvhere t h e y  a re  a s s o d a te d  vvith p o o r  w a te r  
s u p p ly  a n d  sa n ita ry  c o n d it io n s . M o s t cases  o c c u n in g  in  
d e v e lo j)e d  c o u n tr ie s  a re  c o n tra c te d  a b ro a d . In íe c tio n  is 
u s u a l ly  t r a n s m i t te d  b y  in g e s t io n  o í  fo o d  o r  vv a te r 
c o n ta m in a te d  vvith t h e  íae c e s  o f  in ỉe c te d  in d iv id u a ls  a n d  
th e  in c u b a t io n  p e r io d  is  g e n e ra U y  7  to  14  d a y s . A s w e ll as 
n o n - s p e đ f ic  sy m p to m s  s u c h  as  í e v e r  a n d  d is tu rb a n c e s  o f  
b o w d  h in c t io n , c h a ra c te r is t ic  r o se -c o lo u re d  sk in  le s io n s  
m a y  a p p e a r  o n  th e  c h e st, a b d o m e n , a n d  b a c k , a n d  
n e u ro p s y c h ia t r ic  s y m p to m s  m a y  o c c u r. S e v e re  ty p h o id  
re p o r te d ly  d e v e lo p s  in  u p  to  10 to  1 5 %  o f  p a tie n ts 1-2 a n d  
m a y  b e  a s so d a te d  w i th  s e r io u s  c o m p lic a tio n s  i n d u d in g  
g a s tro in te s tin a l  b lee d in g , in te s t in a l  p e r ío ra t io n , a n d  ty p h o id  
e n c e p h a lo p a th y . 1-3

T re a tm e n t  o f ty p h o id  íe v e r  h a s  tra d ir io n a lly  b e e n  w íth  
c h lo ra m p h e n ic o l o r  a l te m a t iv e ly  a m o x id l l in ,  a m p ỉd lU n , o r  
c o -tr im o x a x o le .1 H ovvever, t h e r e  h a s  b e e n  a  sp re a d  o f  s. 
typhi s tr a in s  s im u lta n e o u s ly  re s is ta n t  to  a ll o f  th e s e  d ru g s  
( te rm e d  M D R  s tra in s )4-5 in  v i r tu a lly  a ll ty p h io id -e n d e m ic  
a re a s .2 W ith  vv idesp read  u se  o f  t h e  ũ u o r o q u in o lo n e s  to  t re a t  
ty p h o id .  re s is ta a c e  to  th e s e  d ru g s  is a n  ìn c re a s in g  p ro b le m  
a s  w e ll, p a rt ic u la r iy  in  A sia . R e s is ta n c e  m a y  b e  to ta l  o r

p a rtia ỉ; i n  t h e  la t te r  case, n a lid ix ic  a d d - r e s is ta n t  (NAR) 
iso la tes  ty p ic a lly  a p p e a r  s e n s it iv e  to  ũ u o ro q u in o lo n e s ,  
h o v v e v e r th e ra p e u t ic u s e  o í te n  re s u lts  in  d in ic a l  ía i lu re .  As a 
resu lt, so m e  e x p e rts  r e c o m m e n d  n a lid ix ic -a d d  re s is ta n c e  
te s t in g  a s  a  m e a n s  o i  p re d ic tin g  r e d u c e d  Q u o ro q u in o lo n e  
su sce p tib ility .2 In te re s tin g ly ,  t h e r e  is s o m e  e v id e n c e  th a t  as  
O u o ro q u in o lo n e  res is ta n c e  sp re a d s , se n s it ìv ity  to  so m e  o f 
th e  o ld e r  d ru g s  u se d  to  t r e a t  t h e  d isease , su c h  as 
c h lo ra m p h e n ic o l,  m a y  b e  r e tu m in g .6’7

T r e a t m e n t  r e c o m m e n d a t io n s 2-s'‘ e m p h a s ise  t h e  u se  o í  a 
ũ u o ro q u in o lo n e  su c h  as đ p r o í lo x a d n  o r  o ũ o x a d n  ío r  ín itia l 
t r e a tm e n t  o f b o th  íu lly -se n s it ív e , a n d  M D R  ty p h o id . 
C h lo ra m p h e n ic o l, a m o x id l l in ,  a n d  c o -tr im o x a z o le  a re  novv 
c o n s id e re d  se c o n d - lin e  d ru g s  a g a in s t  fu lly  su sce p tib le  
s tra in s , a l th o u g h  th e r e  a p p e a rs  to  b e  l it tle  s o u n d  e v id e n c e  
th a t  Q u o ro q u in o lo n e s  a re  m o re  e ơ e c tiv e  a g a in s t  su c h  
isolates.*-*

A rith ro m y c in ,  o r  th ir d  g e n e ra t io n  c e p h a lo sp o rin s  su c h  
as ce fix im e , c e ío ta x im e , a n d  c e íư ia x o n e , a re  po ssib le  
a l te m a ũ v e s  fo r  b o th  M D R  a n d  f lu o ro q u in o lo n e -re s is ta n t  
in íe c tio n s .10 A sy s te m atic  r e v ie w  lo u n d  th a t  a r i th r o m y d n  
w as a s so d a te d  w ith  r e d u c e d  d ứ iic a l  ía i lu re  a n d  s h o r te r  
h o sp ita lis a tío n  tim e s  t h a n  th e  A u o ro q u in o lo n e s , a n d  
re d u c e d  r a te  o í re la p se  c o m p a re d  w i th  c e h r ia x o n e ."  F o r 
in íe c tio n s  c a u se d  b y  NAR iso la te s , th e  A u o ro q u in o lo n e s  a re  
still s e c o n d - lin e  a lte m a t iv e s ,  b u t  h ig h e r  d o se s  a n d  lo n g e r  
c o u rses  o f t r e a tm e n t  a re  a d v o c a te d . C o m b in a tio n  reg im e n s  
h a v e  b e e n  in v es tĩg a te d ,*  b u t  a  s tu d y  in  p a tie n ts  in íe c te d  
w ith  s tra in s  shovving  b o th  m u lt id r u g  re s is ta n c e  a n d  re d u c e d  
su sce p tib ility  to  Q u o ro q u in o lo n e s  to u n d  th a t  a r i t h r o m y d n  
a lo n e  w a s  p re íe ra b le  to  a r i t h r o m y d n  p lu s  o í lo x a d n .12

M o s t t r e a tm e n t  o p tio n s  u se d  fo r  u n c o m p lic a te d  ty p h o id  
a re  a lso  c o n s id e re d  su ita b le  ío r  s e v e re  cases, b u t  a g a in  
h ig h e r  d o se s  a n d  lo n g e r  t r e a tm e n t  a re  r e c o m m e n d e d , a n d  
in itia l p a re n te ra l  th e r a p y  is  a d v ise d  u n  ti] a t  lea s t  3 day s a í te r  
fev er  su b s id e s .2

A lth o u g h  A u o ro q u in o lo n e s  a re  n o t  g e n e ra liy  in d ic a te d  
in c h ild re n  b e c a u s e  o f  p o te n t ia l  to x id ty ,  W H O  co n s id e rs  
th a t  th e i r  b e n e h ts  in  ty p h o id  íe v e r  o u tw e ig h  a n y  p u ta t iv e  
risk .5 A z i th r o m y ã n  m a y  a lso  b e  g iv e n .3 I n  p re g n a n c y  a  b e ta -  
lac ta m  s u c h  as  a m p id l l in  o r  o n e  o f  t h e  c e p h a lo sp o rin s  m a y  
be p re íe ra b le ,5 a l th o u g h  th e r e  a re  re p o r ts  o f th e  su cce ss lu l 
use o í  A u o ro q u in o lo n e s . W H O  a lso  su g g ests  t h a t  a ỉth o u g h  
th e re  is n o  e v id e n c e  to  su g g e st h a rm , a z i t h r o m y á n  s h o u ld  
n o t b e  u s e d  in  p r e g n a n t  o r  n u r s in g  v v o m en  if a lte m a t ìv e s  
are  a v a ila b le .5

P a t ie n ts  w h o  d e v e lo p  m e n ta l  c h a n g e s  s h o u ld  b e  
e v a lu a te d  ỉo r  m en in g itis ;  ư  ty p h o id  m e n in g iú s  ỉs s u s p e a e d ,  
h ig h -d o se  i n ư a v e n o u s  d e x a m e th a s o n e  s h o u ld  b e  g iv e n  in  
a d d itio n  to  a n tib a c te r ia l  ữ e a tm e n t .3

O n  rec o v e ry , ty p h o id  p a tíe n ts  m a y  c o n tin u e  to  e x c re te  s. 
typhi in  th e  lae c e s  o r  u r in e  í o r  se v era l w e e k s . U n lik e  th e s e  
c o n v a le sc e n t c a n ie r s ,  so m e  1 to  5 %  o f p a tie n ts  b e c o m e  
c h ro n ic  c a n ie r s ’ w h o  m a y  e x c re te  s. typhi ío r  y e a rs  w i th o u t  
a n y  sy m p to m s . E ra d ic a tìo n  is d i íh c u lt  a n d  p ro lo n g e d  
ư e a tm e n t  is n e c essa ry , b u t  r e g im e n s  u s in g  d p r o ũ o x a d n  o r  
n o r ũ o x a d n  fo r 4  w eek s , o r  c o -tr im o x a z o le  o r  a  c o m b in a tỉo n  
o f p r o b e n e d d  w itb  e i th e r  a m o x id l l in  o r  am p ic illin  fo r  6  to  
12 vveeks h a v e  a ỉl  r e p o r te d ly  b e e n  e ífe c tiv e .‘' 3-5 

T y p h o id  v a c c in e s  a re  u se d  fo r  th e  p r e v e n t i o n  o f  ty p h o id  
fever, fo r  d e ta ils  see  p . 2 4 2 2 .2 . N o  v a c d n e  p ro v ld e s  
c o m p le te  p ro te c tìo n , h ovvever, a n d  s tr ic t a t t e n t io n  to  
p e rs o n a l,  fo o d , a n d  w a te r  h y g ie n e  is im p o r ta n t  in  
p re v e n tin g  in íe c tío n .3

P a r a t y p h o i d  ỉe v e r  is less c o m m o n  a n d  g e n e ra lly  m ild e r  
th a n  ty p h o id  íe v e r .  T r e a tm e n t  is  s im iỉa r ; n o  lic e n sed  
v a c d n e s  a re  c u rr e n tly  a v a ila b le  fo r  p re v e n t io n .
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Typhus
R ick e tts ia l in ỉe c d o n s  o r  íe v e r s  of t h e  ty p h u s  g ro u p  a re  
tra n s m it te d  to  m a n  b y  v a r io u s  i n s e a  v ec to rs . L o u s e -b o m e  
o r  e p id e m ic  ty p h u s ,  d u e  to  Rickettsia prowazekii, a n d  Đea- 
b ó m e  o r  m u r in e  ty p h u s ,  d u e  to  th e  d o s e ly  r e la te d  R. typhi 
(R. mooseri). h a v e  o c c u rre d  w o r id w id e . S c ru b  ty p h u s  is d u e  
to  Oricntia tsutsugamushi (R. ísutsugamushi), t r a n s m i t te d  b y  
m ite s , a n d  o c c u rs  m a in ly  in  A sia , A u s tra lia , a n d  th e  P a d h c  
Islands.

A  te t r a c y d in e ,  o í te n  d o x y c y d in e ,  o r  c h lo ra m p h e n ic o l is 
th e  t r e a tm e n t  o f c h o ic e  fo r  th e s e  in ỉe c tio n s  a l th o u g h  s tra in s  
o f  0. tsutsugamushi r e s is ta n t  to  d o x y c y d in e  a n d  c h lo ra m - 
p h c n ic o l h a v e  b e e n  r e p o r te d  in  T h a ila n d .1,2 C ip ro ũ o x a d n  
m a y  b e  a n  e ỉte c tìv e  a l te m a t ív e ,3 a n d  r iỉa m p ic ỉn  h a s  b e e n  
s h o w n  to  b e  m o re  e ííe c tív e  a g a in s t sc ru b  ty p h u s  t h a n  
d o x y c y c lin e .4 A z ith ro m y c in 5-‘  a n d  t e l i th r o m y d n 7 h a v e  a lso  
b e e n  re p o r te d  to  b e  e ííe c tiv e . P ro p h y la x is  fo r  s c ru b  ty p h u s  
w ith  d o x y c y d in e  h a s  shovvn p ro m ise  w h e n  s ta n e d  b e fo re  
e x p o su re  to  i n íe a io n . ’
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Urethrítis
U re th r i tis  o r  u r e th r a l  in f la m m a tio n  c a n  r e s u l t  b o m  
in ỉe c tio u s  o r  n o n in íe c tỉo u s  c o n d it io n s . In ỉe c tio u s  u re th r it is  
is a  s e x u a ỉly  ư a n s m it te d  d ise a se  s e e n  m o s t  ữ e q u e n t ly  in  
m e n . T h e  m o s t  c o m m o n  c a u se s  a re  Ntisseria gmorrhoeae a n d  
Chlamydia ưachomatis ( te rm e d  n o n g o n o c o c c a ỉ u r e th r i t is  o r  
n o n - s p e d h c  u re th r it is ) .  O th e r  o rg a n ism s  ú n p l ic a te d  h a v e  
i n d u d e d  Mycopỉasma genimlium a n d  Ureapỉasma urealyticum. 
G o n o co cca l a n d  c h la m y d ia l  in íe c tio n s  ừ e q u e n t ly  o c c u r  
to g e th e r  a n d  i{ a  s p e d S c  d in ic a l  d iag n o s is  c a n n o t  b e  m a d e  
ư e a tm e n t  ío r  b o th  in íe c tio n s  s h o u ld  b e  g iv e n  to g e th e r  
o thervv ise  p o s tg o n o c o c c a l u r e th r i t is  d u e  to  c . trachomatừ 
m a y  íoUovv th e  c u re  o f  g o n o r rh o e a .  F o r  t h e  t r e a tm e n t  o f 
g o n o c o c ca l u r e th r i t is  see  G o n o r rh o e a  (p. 2 0 4 .2 ) .  F o r  
g e n e ra l  m a n a g e m e n t  o f  c h la m y d ia l  in ỉe c tìo n s  s e e  p . 177 .1 .

G u id e lin e s  p ro d u c e d  b y  W H O ,‘ b y  a n  e x p e r t  g r o u p  in  th e  
U K ,2 a n d  b y  th e  CD C in  t h e  U SA 3 ío r  th e  t r e a t m e n t  o f  
u re th r it is  a re  as  tollovvs:
•  W H O : f o r  c h la m y d ia l  u re th r it is ;

• oral doxycyduie ỈOOmg twice daily lor 7 days, or
• a single oral dose of a rith ro m y d n  1 g 
a l te m a t iv e  re g im e n s  ío r  7 days, a re :
• oral am oxirillin 500 mg three dm es daily
• oral erythrom ycin 500 m g four Qnies daily
• oral oQoxadu 300 mg tvrice daily
• oral teư acyd ine  500 mg íour tim es daily
U n less  it  c a n  b e  e x d u d e d ,  p a tie n ts  s h o u ld  a lso  b e  tre a te d  
c o n c u rr e n tly  fo r  g o n o r rh o e a  (p. 2 0 4 .2 )

•  U K : fo r  n o n g o n o c o c c a l u re th r it is :
• a single oral đose ot aáứ ư o ray rin  1 g, OT
• oral doxycydine 100 mg tvvice daily for 7 days 
a l te m a t iv e  re g im e n s  a re ;
•  oral e ry th rom ydn  500 mg trvice daily for 14 days
• oral oQ oxadn 400 mg daily in  one single o r tw o divided doses 

for 7 days
P e rs is te n t  o r  r e c u r r e n t  n o n g o n o c o c c a l u r e th r i t i s  s h o u ld  
b e  ư e a t e d  w ith :
• oral arithrom ycin 500 m g to start th en  250 mg daily for 4 days pỉus o ral m etronidazoIe 400  m g twice daily íor 5 days, or• oral ery th rom ydn  500 mg íou r times daily íor 21 days plus oral 

m etronidazole 400 mg tvvice daily for 5 days
A n  a lte m a t iv e ,  s e c o n d - lin e  r e g im e n  is:
• oral m oxilloxadn 400 mg once daily for 10 days plus oral 

m eơonidazole 400 mg twice daily for 5 days
•  U S A : fo r  n o n g o n o c o c c a l u re th r it is :

• as íor the  UK
a lte m a t iv e  re g im e n s  ỉo r  7  d a y s , a re :
• oral e ry th rom ydn  500 mg íou r túnes daily
• ora] e ry th rom ydn  e th y k u c d n a te  800 mg four tim es daily
• oral oQ oxadn 300 mg twỉce daily
• oral lcvotloxacin 500 mg once daily
P e rs is te n t  o r  r e c u r r e n t  n o n g o n o c o c c a l u r e th r i t i s  sh o u ld  
b e  ơ e a te d  w ith :
•  a single oral dose of either m eư onidaro le 2 g or tinidazole 2 g 

plus oral aãth rom ycin  1 g (if it was no t used in  the  inỉtial 
trea tm ent regimen)

All ơoss-references reíer to entries in  Volume A
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S exu al p a r tn e rs  o f p a tie n ts  w i th  u r e th r i t i s  sh o u ld  b e  te s te d  
a n d  ơ e â te d .13
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Urínary-tract inkđions
In íe c ú o n s  o f  t h e  u r in a r y  t ra c t  a re  e s p e d a l ly  co m m o n  in  
w o m e n . T h e y  a re  ừ e q u e n t ly  d u e  to  e n te r ic  bac te ria , in  
p a r t íc u la r  Escherichia coli, a l th o u g h  a  c o m m o n  c au se  in  
y o u n g  vvo m en  is Staphylococcus saprophyticus, a  coagu lase- 
n e g a tiv e  s ta p h y lo c o cc u s . O th e r  u r in a r y  p a th o g e n s  m d u d e  
Staph. epidermidừ, e n te r o c o c d ,  a n d  Pseudomonas spp. A n  
a rb i t ra ry  d e A n itío n  o í  u r in a r y - t r a c t  in íe c tio n  h a s  b e e n  
sig n iG can t b a c te r íu r ia  w i th  10’ o r  m o re  co lo n y  ío rm in g  
u n i ts /m L  o ỉ  a  m id s tre a m  u r in e  s p e ò m e n ;  so m e also  
c o n s id e r  lo w e r  c o u n ts  to  b e  in d ic a tìv e  o f  in íe c tio n . M o st 
u r in a r y - t r a c t . in íe c t io n s  a re  iso la te d  u n c o m p lic a te d  in íe c -  
t io n s  o f t h e  lo w e r  u r in a r y  tra c t.  R e c u r re n t  in íe c tio n s  m a y  b e  
d u e  to  re la p se , o r  m o rẹ  o f te n , :x e -in fe c tio n , a n d  a re  m o re  
se rio u s . P a tìe n ts  w i th  c o m p lic a te d  u r in a r y - t r a c t  in íe c tio n s  
a s s o d a te d  w i th  u r in a r y -ự a c t  a b n o tm a liú e s  o r  d iseases su c h  
a s  d ia b e te s  m e ll itu s  m a y  b e  a t  r isk  o ỉ  k id n e y  dam age.

In íe c tio n s  o f  th e  lovver u r in ạ ry  t r a c t  in  women g e n e ra lly  
p r e s e n t  a s  c y stitis  ( in H a m m a tio n  o f  t h e  b lad d er) a n d  
sy m p to m s  i n d u d e  d y su ria , ừ e q u e n c y ,  a n d  u rg en c y  w ith  
p y u r ia  a n d  s ig n ih c a n t b a a e r ìu r ia ;  t h e  u r e th r a l  sy n d ro m e is 
s im ila r , b u t  th e r e  is n o  s ign iG can t b a c te r iu x ia . In  th e  u p p e r  
u r in a r y  t ra c t ,  a c u te  p y e lo n e p h r i t i s  m a y  o c c u r as a  
c o m p lic a tio n  o f  cystitìs  o r , m o re  ra re ly ,  m a y  resu lt h o m  
se p ó c a e m ia .  A sy m p to m a tic  b a c te r iu r ìa  m a y  progress  to  
a c u te  p y e lo n e p h r it is  in  pregnant women a n d  sh o u ld  th e re ío re  
b e  t re ã te d .

U r in a ry - tr a c t  in íe c tio n s  in  men a r e  less  c o m m o n  a n d  a re  
o í te n  a s s o d a te d  w ith  a b n o n n a li t ie s  o f  th e  g e n ito -u rin a ry  
t r a c t  s u c h  as  p ro s ta tic  h y p e ip la s ia .  A c u te  b ac te r ia l p ro sta tìris  
is  u s u a lly  c a u se d  b y  o rg an ism s  s im ila r  to  th o se  resp o n sib le  
fo r  c y stitìs  in  w o m e n . C h ro n ic  b a c te r ia l  p ro sta ti t is  is d iíũ c u lt 
to  t re a t;  t h e  a n tib a c te r ia ls  u se d  m u s t  b e  a b le  to  p e n e tra te  
in to  th e  p ro s ta tic  flu id . F o r  o th e r  g e n ito - u r in a ry  in íe c tìo n s  
i n  m e n , se e  u n d e r  E p id iđ y m itis , p .  181 .2 , a n d  u n d e r  
U re th r i tis , p . 2 12 .3 .

In  p re s c h o o l  children, e s p e d a l ly  g irls , a sy m p to m a tic  
b a c te r iu r ia  vvith  v e s ic o u re te r ic  r e ỉ lu x  c a n  re su lt  in  r e n a l  
s c a r r in g  a n d  s h o u ld  b e  ư e a te đ ;  t h e  u se  o f p ro p h y la c d c  
a n tib a c te r ia ls  is c o m p le x  a n d  c o n tro v e rs ia l.  L o n g -te rm  
fo llo w -u p  o ỉ  g irls  vvho h a v e  h a d  a s y m p to m a tic  b a a e r iu r ia  
su g g e sts  t h a t  n e w  k id n e y  d a m a g e  d o e s  n o t  o c c u r a lte r  4  
y e a rs  o f  ag e , b u t  h ig h lig h ts  t h e  im p o r ta n c e  of d iagnosis a n d  
t r e a tm e n t  in  y o u n g e r  c h ild re n .

T h e  s ig n ih c a n c e  o f  a sy m p to m a tic  b a c te r íu r ia  in  old age is 
d isp u te d , b u t  m o s t c o n s id e r  t t e a tm e n t  to  b e  u n n e c essa ry .

In íe c tio n s  a s s o d a te d  w ith  indwelỉing bladder catheters 
o c c u r  in  b o th  m e n  a n d  w o m e n  a n d  p ro b a b ly  a c c o u n t for th e  
m a jo r ity  o f  h o s p ita l- a c q u ire d  u i in a r y - t r a c t  in íec tio n s .

T r e a t m e n t .  A n tib a c te iia ls  u s e d  to  ư e a t  u r ìn a ry -tra c t  
in íe c tio n s  n e e d  to  b e  e x c re te đ  in  a d e q u a te  c o n c en tra tio n s  in  
th e  u r in e .  F o r  acute unamplicated infẽctions o ra l  a m o x id llin , 
a m p id l l in ,  c o -tr im o x a z o le , n a lid ix ic  a d d ,  n i tro lu ra n to in ,  o r  
t r im e th o p r im  (p re íe r re d  to  c o -trũ n o x a z o lé  in  th e  UK) h a v e  
b e e n  g iv en , a lth o u g h  th e  ch o ice  w ill d e p e n d  o n  local 
p a t te m s  o f  b a c te r ia l re s is ta n c e ; E. coli r e s is ta n t  to am pic illin  
a n d  a m o x id l l in  is w id e sp re a d . A lte m a tiv e s  w h e n  res is tance  
is p r e v a le n t  in d u d e  a m o x id l l in  w i th  d a v u la n ic  a d d , o ral 
cephalosporins, Auoroquinolones, or fosfomydn. In 
p r e g n a n t  w o m e n , n iư o h i r a n to in  o r  a  b e ta - la c ta m  a n ú b a c -  
te r ia l  c a n  b e  u se d . S ta n d a rd  ơ e a tm e n t  s c h ed u ỉe s  h a v e  b e e n  
fo r  5 to  7  d ay s; 3 -d ay  o r  s in g le -đ o se  reg im e n s  ca n  also  be  
e H ec tív e  a n d  m a y  b e  p r e te ư e d  in  vvom en. S ing le-dose  
t r e a tm e n t  m a y  b e  a s s o d a t e d  w i t h  r e d u c e d  eH icacy  
c o m p a re d  w i th  3 -d ay  reg im en s . U r in a ry  a lk a lin is in g  a g e n ts  
s u c h  as  p o ta s s iu m  d t r a t e  a n d  s o d iu m  d t t a t e  h a v e  b e e n  
g iv e n  o ra lly  to  re liev e  t h e  p a in  o !  cys titis  c a u se d  b y  lo w e r  
u r in a r y - t r a c t  ỉn fe c tìo n s . R e c u r re n t  in íe c tio n s  m ay  r e q u ữ e  
lo n g - te rm  lo w -d o se  a n tib a c te r ìa l  p ro p h y la x is .

Acute pyelonephritis m a y  r e q u ừ e  b ro a d -sp e c tru m  p a r-  
e n te r a l  t r e a tm e n t  in it ia l ly  w ith , f o r  e x a m p le , a z tre o n am , 
c e fta z id im e , c e h iro x im e , d p ro Đ o x a c in , o r  g e n ta m id n .

Ckronic bađeriaỉ prostatítìs m a y  re q u i r e  t re a tm e n t fo r  
s e v e ra l  w e e k s  vvith t r im e th o p r im , e ry th r o m y d n ,  'o r  a  
ũ u o r o q u in o lo n e .

Catheter-related bladder infections m a y  so m e tú n e s  re sp o n d  
to  lo ca lise d  t r e a tm e n t  w i th  b la d d e r  v vashou ts c o n ta in in g  
c h lo rh e x id in e .
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whipple's disease
W h ip p le 's  d ise a se 1' 3 (a lso  knovvn as  in te s tin a l lip o d y s tro -  
p h y )  is a  ra re , c h ro n ic , m u ltisy s te m  c o n d it io n  a sso c ia te d  
w ith  in le c tio n  w ith  th c  G ra m -p o s itiv e  b a d llu s  Tropheryma whipplà ( fo rm erly  T. whippclii). I t  m o s t  o f te n  a ữ e c ts  th e  
g a s tro in te s tin a l System  b u t  o th e r  o rg a n s  th a t  m a y  a lso  b e  
In íe c te d  in d u d e  th e  CN S, h e a r t  jo in ts , a n d  eyes.

W h ip p le 's  d ỉsease  m a in ly  aH ects m id d le -a g e d  w h i te  m e n  
a n d  d in ic a l s igns a n d  sy m p to m s  v a ry  d e p e n d in g  o n  th e  
o rg a n  System  a lle c te d .  S y m p to m s i n d u d e  d ia r rh o e a ,  
s te a to rrh o e a , a b d o m in a l p a ín ,  loss o f  a p p e ti te , vveight loss, 
m a la b so rp tìo n , íev e r , a n d  w e a k n e ss . A rth ritis , a r th ra lg ỉa , 
a n d  m yalg ia  o f te n  o c c u r  s e v e ra l  y ea rs  b e ío re  g a s tro in te s tín a l  
sy m p tõ m s d e v e lo p . A b o u t  10 tõ  4 0 %  o f p a tìe h ts  m a y  a ỉso  
h a v e  n eu ro lo g ica l s y m p to m s  su c h  as  c o n ỉu s io n , d e m e n tia ,  
h e a d a c h e , m e m o ry  Im p a irm e n t,  o r  d e c re a se d  le v e l  o í  
c o n sd o u sn e ss .

U n d ia g n o sed  a n d  u n t r e a te d  d isease  is P ro g ressiv e  a n d  
ỉa ta l.  H o w ev er, a p p ro p r ia te  lo n g -te rm  ữ e a tm e n t  w i th  
a n tib a c te r ia ls  re su lts  i n  r a p id  sy m p to m a tic  'im p ro v e m e n t 
a n d  las tin g  rem iss io n . T e tra c y d in e  w a s  o n c e  c o n s id e red  th e  
tre a tm e n t  o f ch o ice  b u t  r e la p se  rates, e s p e d a lly  CNS re la p se , 
w e re  h ig h  (u p  to  3 5 % )  a n d  a n tib a c te n a ls  th a t  c ross th e  
b lo o d -b ra in  b a n ie r  a re  n o w  g e n e ra lly  re c o m m e n d e d .1-5 
In d u c tio n  ư e a tm e n t  c o n s is ts  o f a  2 -w e e k  c o u rse  o f  a n
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i n ư a v e n o u s  th i r d - g e n e r a t io n  c e p h a lo s p o r in  s u c h  as  
c e ít r ia x o n e , o r  a  p en icH Iin  ( e i th c r  a s  i n t r a v e n o u s  b e n z y l-  
p e n id l l in  o r  in tr a m u s c u la r  p ro c a in e  b e m ry lp e n id llin )  vvith 
o r  v v ith ọ u t i n tr a m u s c u la r  s t r e p to m y d n .1' 5 In tra v e n o u s  
m e r o p c n c m  h a s  a lso  b e e n  u s e d  su c c e s s íu lly .4 P a tìe n ts  
a lle rg ic  t o  c e ít r ia x o n e  o r  p e n id l lm s  m a y  b e  t r e a te d  w i th  o ra l 
c o -tr im o x a z o le  p lu s  in tr a m u s c u la r  S ữ e p to m y d n  ío r  2 
vveeks.3 T h e  in d u c t io n  c o u rse  is  fo llo w e d  b y  lo n g -te rm  
m a ln te n a n c e  t r e a tm e n t  w i th  o ra l  c o -tr im o x a z o le  fo r  1 to  2  
y e a rs .1' 3 A n  a lte m a t iv e  o ra l  m a in te n a n c e  r e g im e n  fo r  th o se  
a lle rg ic  to  s u lp h o n a m id e s  is d o x y c y d in e  a n d  h y d ro x y -  
c h lo ro q u in e  í o r m o r e  t h a n  1 y e a r .J O th e r  a l te m a t iv e  o ra l 
a n tib a c te r ia ls  t h a t  h a v e  b e e n  u s e d  l o r  m a in te n a n c e  
t r e a tm e n t  a re  m in o c y d in e ,  t e ư a c y d in e ,  p h e n o x y m e th y l-  
p e n id l l i n , 1 o r  c h lo r a m p h e n ic o l.  A n  e x c lu s iv e ly  o ra l  
t r e a tm e n t  r e g ũ n e n  o f  d o x y c y d in e  a n d  h y d ro x y c h lo ro q u in e  
fo r  m o re  t h a n  1 y e a r  h a s  b e e n  tr ie d  in  so m e  p a tìe n ts  w i th o u t  
CNS in v o lv e m e n t ;  i t  h a s  b e e n  su g g e ste d  th a t  in  th o se  w ith  
CNS in v o lv e m e n t  h ig h  d o se  s u lfa m e th o x a z o Ie  (w h ic h  m a y  
b e  g iv e n  a s  c o -tr im o x a z o le )  OT su lfa d ia z in e  s h o u ld  b e  a d d e d  
to  t h e  ữ e a tm e n t  r e g im e n .2’3

P a t ie n ts  w h o  re la p se  as a  re su lt  of in a d e q u a te  tre a tm e n t  
m a y  b e  r e - t r e a te d  w i th  in ư a v e n o u s  c e í t r i a x o n e  o r  
i n ư a v e n o u s  b e n z y lp e n id ll in  fo r 4  vveeks, fo llo w e d  b y  an  
o ra l  m a in te n a n c e  re g im e n  ío r  m o re  t h a n  1 y e a r . ’ A p a tie n t  
w i th  c h ro n ic  W h ip p le 's  d isease  in v o lv in g  th e  CNS a n d  
re ừ a c to r y  to  a n t ib a n e r ia l  th e r a p y  vvas su c ce ss íu lly  t re a te d  
w ith  a n  in d u c t io n  c o u rse  o f  c e ỉtr ia x o n e  a n d  c h lo ra m p h e n i-  
co l fo llo w e d  b y  lo n g - te rm  m a in te n a n c e  ư e a tm e n t  w i th  co- 
t r ỉm o x a z o le  s u p p le m e n te d  w i th  i n t e r í e r o n  g a m m a .5 
A d ju n c tiv e  t r e a tm e n t  w i th  L n terieron  g a m m a  h a s  b e e n  
su g g e s te d  fo r  p a tie n ts  w h o  re la p se  d e sp ite  a p p ro p r ia te  
t r e a tm e n t  a n d  w h o  d o  n o t  h a v e  in A a m m a to ry  focal c e reb ra l 
le s io n s .3 C o r tic o s te ro id s  m a y  b e  g iv en  to  p a tie n ts  vvith 
c e re b ra l  l e ã o n s  a n d  to  t h o se  w ỉth  c o n tin u e d  h ig h  íe v e r  a fie r  
s ta r t in g  a n tib a c te r ia l  t r e a tm e n t .3
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4. Peurle GE. et a i  Efflcacy oỉ ceítriaxone or meropenem as ỉnitiaỉ therapies 

in Whipple's disease. Gastroentcrology 2010; 138: 478-66.
5. Sđmddcr T, el al. Treatment oí reíraciory vvhipple dỉseasé vviih 

ỉmeríeron- Ỵ . Ann ĩrữem Med 1998; 129: 875—7.

Vavvs
See Syph ilis , p . 2 0 5 .2 .

Yersỉnia enterìtis
S ee p . 186 .2 .

Acediasulfone Sodium ỊrỊNNi 
Acediasulíona sódica; Acệdìasuttone Sodique; Acediasulíon- 
natrium; Acediasulíònum Naừicum; Asediasulíoninatrium; 
Sodium Dlaphenylsulphonacetate; AqeflMacynb(t>OH HaTpníi. 
A/-p-Sulphanilylphenylglydne sodium,
C,4H,3N2Na04S=328.3 '
0 6 -1 2 7 -6 0 6 . '
:UNII —  M45G7BJL52,:

Proỉile
A c e d ia su lío n e  so d iu m  is r e p o r te d  to  h a v e  a n tib a c te r ia l  
p ro p e r t ie s  a n d  is a n  in g re d ie n t  o ỉ  p re p a ra tìo n s  u s e d  top ica lly  
in  t h e  t r e a tm e n t  o f  local in íe c tio n s  of th e  e a r.

Amikacin /BAN, riNN)

Amicađna; Amikadna; Amikãcinas; Amikacine; Amikađnum; 
Amỉkacyna; Amikasiinỉ; AMMKaunH. 
6-0-(3-Amino-3<iẻoxy-a-D-glucopyranosylH-0-(6-amino-6- 
deoxy:tì-b-gíũccrpỹranosyl)-N1-[(25)-4-amino-2-hydroxybu- 
tyryQ-2-deoxystreptarnine.
C22H«N5ÕI3=58S6
CAS —  37517-Ỉ8-5
ÁTC —  DÓ6AX12;.J01G806ị S0ÍAA21.
A ĩ£ v è t'— .Qb06AX.Ỉ2;QJÓlGB06;QS01AA2l
UNII —  84319SGC3C

P h a r m a c o p o e ia s .  In  Chin., Eur. (see  p. vii), Int., a n d  us. 
P h .  E u r .  8 : (A m ik a d n ) .  A n  antùniCT obial su b s ta n c e  
o b ta in e d  f ro m  k a n a m y d n  A . A  vvhite o r  a lm o s t w h jte  
p o w d e r .  S p a r in g ly  so lu b le  in  w a te r ;  p rac tica lly  in so lu b le  in  
a lc o h o l a n d  in  a c e to n e ;  s lig h tly  so lu b le  in  m e th y l  a lc o h o l. A 
1%  s o lu t io n  in  vvater h a s  a  p H  o f  9 .5  to  11 .5 .

U S P  3 6 : ( A m ik a d n ) .  A  w h i te  c ry sta llin e  povvder. S p arin g ly  
so lu b le  in  w a te r .  p H  o f a  1 %  s o lu tio n  in  w a te r  is  be tvveen
9.5 a n d  11 .5 . S to re  in  a ir t ig h t  co n ta ỉn e rs .

Amỉkacin Sultate Í8ANM, USAN, riNNM!

Amikađn sùlphate; Ạmikaớna; sutíato de; Amikacin-clisulíát; 
Amikadne, Suìíạte d1; Ầmikaclni D isùlía í AmikaciriỊ Sulías; 
Amikadno’ sulỊãtas; Amikadnsulíat; Amikacìn-szùlfát; Amikạ- 
cýny sìắraanỉ Arnika5iini5'ulfaatti; Amikasin Siilíat; BB-K8; 
Sụlíạto.cíeamìlcaăná; AMiikaLlíiHa Cy/ibộaT. 
C2 H43N50 13̂ H 2SƠ4=78Ì .8 
CAS-  39831-55-5.
ATC —  D06AX12;J01G806; SQ1AA21.
ATC Vet —  QD06AX12; Q7D1GB06; QS01AA21.
UNII —  N6M33094FD.

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . v ii) , Int., Jpn, a n d  us. 
P h . E u r .  8: (A m ik a d n  S u lía te ). A  vvhite  o r  a lm o s t  w h ite  
povvder. I t  lo ses n o t  m o re  th a n  1 3 .0 %  of its  vveight o n  
d ry ín g . F re e ly  so lu b le  in  w a te r;  p ra c tic a lly  in so lu b le  in  
a lc o h o l a n d  in  a c e to n e . T h e  p H  o f a 1 % s o lu tio n  in  w a te r  is 
b e tw e e n  2 .0  a n d  4 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

U S P  36 : (A m ik ac in  S u lỉa te ) . A m ik a d n  su lla tq . h a v in g  a 
m o la r  ra t io  o f  a m ik a d n  to  H: S O , o f 1:2 c o n ta in s  th e  
e q u iv a le n t  o í  n o t  less t h a n  6 7 4 m ic ro g ra m s  a n d  n o t  m o re  
t h a n  7 8 6  m ic ro g ra m s o f a m ik a d n  p e r  m g , c a lc u la te d  o n  th e  
d rie d  b asis . A m ik a d n  s u lla te  h a v in g  a m o la r  ra t io  o í 
a m ik a d n  to  H 2S 0 4 o f 1 :1.8 c o n ta in s  th e  e q u iv a le n t  of n o t 
less t h a n  691 m ic ro g ra m s a n d  n o t  m o re  t h a n  8 0 6 m ic r -  
o g ram s o f  a m ik a c in  p e r  m g, c a lc u la te d  o n  th e  d r ie d  basis.

A w h ite  c ry s ta ll in e  povvder. F ree ly  so lu b le  in  vvater. pH  o f a  
1%  s o lu tio n  in  w a te r  i ỉ  b e tw e e n  2 .0  a n d  4 .0  (1 :2  sa lt)  a n d  
6 .0  to  7 .3  (1 :1 .8  sa lt). S to re  in  a ir t ig h t  c o n ta in e rs .

Incompatibỉlity. F o r d iscu ss io n  o f  th e  in c o m p a tib il i ty  of 
am in o g ly co s id e s , i n d u d in g  a m ik a d n , w i th  b e ta  lac tam s, 
see  u n d e r  G e n ta m id n  S u lía te , p . 3 0 6 .3 . A m ik a d n  is also  
re p o r te d  to  b e  in c o m p a tib le  vvith v a río u s  o th e r  d n tg s . 
H ovvever, re p o r ts  a re  c o n ư a d ia o r y  in  m a n y  cases, a n d  
o th e r  íac to rs , su c h  as th e  s tr e n g th  a n d  c o m p o s itio n  of th e  
v e h id e s  u se d , m a y  p la y  a ro le .

Stability. S o lu tio n s  m a y  d a rk e n  f ro m  c o lo u r le s s  to  p a le  
yellovy b u t  th is  do es  n o t  in d ic a te  a loss o f p o t e n q '.

Uses and Adminìstration
A m ik a d n  is a  se m isy n th e tic  a m in o g ly co s id e  a n tib a c te r ia l  
d e riv e d  f ro m  k a n a m y d n  a n d  is u se d  s im ila r ly  to  g e n ta m id n  
(p. 3 0 6 .3 ) in  t h e  t r e a tm e n t  o f se v e re  G ra m -n e g a tiv e  a n d  
o th e r  in íe c tio n s . I t  is g iv e n  as  th e  su lla te , a n d  is g e n e ra lly  
r e se rv e d  fo r  th e  ơ e a tm e n t  o f  se v ere  i n íe a io n s  c a u se d  b y  
su sce p tib le  b a c te r ia  th a t  a re  re s is ta n t  to  g e n ta m ìd n  a n d  
to b ra m y d n .  A m ik a d n  h a s  a lso  b e e n  g iv e n  vvith a n ti-  
m y c o b a c te r ia ls  i n  t h e  t r e a tm e n t  o f  n o n tu b e r c u lo u s  
m y c o b a c te r ía l  in íe c tio n s  (p. 194 .1 ) a n d  m u lt id ru g - re s is ta n t  
tu b e rc u lo s is  (p. 2 1 0 .2 ). A s w ith  g e n ta m ỉd n ,  a m ik a d n  m a y  
b e  u se d  w i th  p e n id l l in s  a n d  w ith  c e p h a lo sp o rin s ;  th e  
in je c tio n s  s h o u ld  b e  g iv e n  a t  s e p a ra te  sites.

D oses o ỉ  a m ik a d n  suU ate  a re  e x p re s se d  in  te rm s  of 
a m ik a d n  b ase; 1 .3 g  o f  a m ik a d n  su lía te  is e q u iv a le n t  to  
a b o u t  1 g o f  a m ik a ó n .  A d u lts  m ay  b e  g iv e n  1 5 m g /k g  daily  
in  e q u a lly  d iv id e d  d o se s  e v e ry  8  o r  12 h o u r s  b y  
in tr a m u s c u la r  in ịe c tio n . I n  iư e - th re a te n in g  in fe c tio n s , th e  
d o se  m a y  b e  in c re a se d  u p  to  a  m a x im u m  of 5 0 0  m g  e v e ry  8 
h o u rs .  Â d o se  o f  7 .5 m g /k g  d a ily  in  tw o  d iv id e d  d o ses  
(e q u iv a le n t  to  2 5 0  m g  tw ice  daily ) m a y  b e  g iv e n  lo r  th e  
t r e a tm e n t  o f  u n c o m p lic a te d  u r in a ry - t ra c t  in íe c tio n s .  T he  
sa m e  d o sẹ s  m a y  b e  g iv en  b y  s lo w  in ơ a v e n o u s  in je c tìo n  o v e r  
2  to  3 m in u te s ,  o r  b y  in tr a v e n o u s  in íu s io n .

F o r d e ta ils  o f  doses  in  c h ild re n , see  p . 2 1 6 .3 .
T re a tm e n t  s h o u ld  p re íe ra b ly  n o t  c o n tin u e  fo r  lo n g e r  

t h a n  7  to  10  days, a n d  th e  to ta l  dose  g iv e n  to  a d u lts  sh o u ld  
n o t  e x c e e d  15 g. P e a k  p ỉa sm a  c o n c e n ư a tio n s  g r e a te r  th a n  30  
to  35 m ic ro g ra m s/m L  o r  t ro u g h  p la sm a  c o n c e n tra t io n s  
g re a te r  t h a n  5 to  lO m ic ro g ra m s/m L  s h o u ld  b e  a v o id e d . 
D osage  s h o u ld  b e  a d ju s te d  in  all p a tie n ts  a c co rd in g  to  
p la s m a -a m ik a t ín  c o n c e n t ta t io n s ,  a n d  th is  is p a r t ic u la r ly  
im p o r ta n t  vvhere  la d o r s  su c h  as  age , r e n a l  im p a irm e n t,  o r  
p ro lo n g e d  th e r a p y  m a y  p red isp o se  to  to x id ty ,  o r  w h e re  
th e r e  is  a  risk  of s u b th e ra p e m ic  c o n c e n tra t io n s .  F o r  
d isc u ss io n  o í  t h e  m e th o d s  o f c a lc u la tin g  a m in o g ly co s id e  
d o sạg e  re q u ire m e n ts ,  see  A d m in is ư a t io n  a n d  D o sa g e . u n d e r  
G e n ta m id n ,  p . 3 0 7 .2 . S e e  a lso  A d m in is tra t io n , p .  2 1 6 .2 . As 
w i th  so m e  o th e r  am in o g ly co s id e s , o n c e -d a ily  a n d  e x te n d e d -  
in te rv a l  d o s e  reg im e n s  h a v e  b e e n  u se d  su c ce ss íu lly  w ith  
a m ik a d n  v v ith o u t in c re a s in g  to x iđ ty ,  b u t  local g u id e lin e s  
s h o u ld  b e  c o n su lte d  (see  a lso  O n c e -d a ily  a n d  E x te n d e d -  
in te rv a l  D o se  R eg im en s, p . 30 7 .2 ).

A  0 .2 5 %  s o lu tio n  h a s  b e e n  in stilled  Lnto b o d y  c a v itie s  in  
a d u lts .

A n  ỉn h a le d  lip o so m a l ỉo rm u la t io n  o f  a m ik a d n  is u n d e r  
in v e s tig a tio n  fo r  th e  m a n ạ g e m e n t  of c h ro n ic  lu n g  in le c tio n s  
su c h  as n o n tu b e r c u lo u s  m y c o b a a e r ia  a n d  th o s e  c a u se d  by 
Pseudơmonas.
Adminislrotíon. I t h a s  b e e n  su g g ested  th a t  in  p a t ie n ts  w ith  
se v e re  sepsis o r  se p tic  sh o d c , in  w h o m  th e  v o lu m e  o f  dis-

t r ib u t io n  m a y  b e  m a rk e d ly  i n o e a s e d ,  a n  in it ía l  i n t t a -  
v e n o u s  lo a d in g  d o se  o f a m ĩk a c in  2 5 m g /k g  to ta l  b o d y  
w e ig h t  s h o u ld  b e  g iv en , s in c e  S ta n d ard  doses  o f  15 m g /k g  
m a y  n o t  a c h ie v e  th e r a p e u t ic  p e a k  c o n c e n tra tio n s ;  h o w -  
e v e r ,  e v id e n c e  b o m  a  p ro sp e c tiv e  o p e n  s tu d y  in  ICU 
p a t ie n ts 1 s u g g e s te d  th a t  e v e n  w i th  th e  h ỉg h e r  d o se , s e ru m  
c o n c e n tra t io n s  o f  a m ik a d n  vyere to o  lo w  in  a b o u t  o n e -  
t h i r d  o f  th e  p a tie n ts .  S u b s e q u e n t  d o ses  s h o u ld  b e  d e te r -  
m in e d  o n  th e  b a s is  o ỉ  th e r a p e u tic  d ru g  m o n ito rỉn g .

1. Taccone FS, ct al. Revisitlng the loading dose o( am ikadn fo t paúents 
w hh scvcre sepsti and septic shock. Crit Can 2010; 14: R Ỉ3.

A d m in is tr a t io n  in  c h ild re n . A m ik a d n  is lic e n sed  ỉo r  u s e  in
n e o n a te s ,  in ía n ts ,  a n d  c h ild re n  a n d  m a y  b e  g iv e n  b y  in tr a -  
m u s c u la r  o r  in tr a v e n o u s  in je c tío n  o r  b y  in tr a v e n o u s  in fu -  
s io n . F o r  severc inỊections caused by susceptible b a c te r ia  In  
c h ild re n  b e y o n d  th e  n e w b o m  p e rio d , th e  A m e ric a n  A cad - 
e m y  o f  P e d ia tr ic s  (A A P )1 su g g ests  a n  in tra v e n o u s  o r  in tr a -  
m u s c u la r  d o se  o f  a m ík a d n  o f 15 to  2 2 .5 m g /k g  d a ily , in  3 
d iv id e d  doses.
F o r  th e  t r e a tm e n t  o f  serious Gram-ntỊỊative in fta io n s resistant to 
ỊỊ tn ta m iá n  in  i n ía n ts  a n d  c h ild re n  th e  BNFC  suggests :
•  a  m u l t i p l e  d a i l y  d o s e  r e g i m e n  o f a m ik a d n  b y  slovv 

in tra v e n o u s  in je c tio n  o v e r  a t  least 3 to  5 m in u te s
•  in  th o se  1 m o n th  to  12 y e a rs  o f age: 7 .5 m g /k g  e v e ry  

12 h o u rs
• c h ild re n  12  y e a rs  of ag e  a n d  o ld er: 7 .5 m g /k g  e v e ry  12 

h o u rs;  in  s e v e re  in fe c tio n s  th e  do se  m ay  b e  in c re a se d  
to  7 .5  m g /k g  e v e ry  8  h o u r s  to  a  m a x im u m  d o se  of 
5 00  m g  e v e ry  8 h o u rs  fo r u p  to  10 days, or

• a  o n c e - d a i ly  d o s e  r e g i m e n  ( o th e r  t h a n  for e n d o c a rd itis  
o r  m e n in g itis )  g iv e n  b y  in tr a v e n o u s  in je c tio n  o r  in íu s io n  
o f  1 5 m g /k g  a d ju s te d  a c co rd in g  to  s e ru m -a m ik a d n  
c o n c e n tra t io n  in  th o se  fro m  1 m o n th  o f  age

In  t h e  m a n a g e m e n t  o ỉ  p se u d o m o n a l  lu n g  in ỉe c tio n  in  cystic 
ỹibrosis th e  BN FC  su g g e sts  a  m u ltip le  d a ily  dose  re g im e n  of 
a m ik a d n  g iv en  b y  s lo w  in ư a v e n o u s  in je c tio n  o r  in íu s io n , of 
lO m g /k g  e v e ry  8  h o u rs  (to  a  m a x im u m  dose  o f  5 0 0  m g  
e v e ry  8  h o u rs )  in  th o s e  fro m  1 m o n th  o f age .
F o r  neonataỉ sepsừ  th e  BNFC  suggests:
•  a n  e x t e n d e d - i n t e r v a l  d o s e  r e g ứ n e n  o f  1 5 m g /k g  

e v e ry  2 4  h o u r s  b y  s lo w  in tta v e n o u s  in je c tio n  o r  
in tr a v e n o u s  in h is io n , 0T

• a  m u l t i p l e  d a i l y  d o s e  r e g i m e n  o f  lO m g /k g  as  a 
lo a d ln g  d o se , ío llovved b y  7 .5 m g /k g  e v e ry  12 h o u r s  b y  
in tr a m u s c u la r  o r  s lo w  in tr a v e n o u s  in je a io n  o r  b y  
in íu s io n

A n  a lte m a t iv e  re g im e n  b a se d  o n  th e  age  a n d  b irth -v v e ig h t o f 
th e  n e o n a te  is s u g g e s te d  b y  th e  A A P ;1 d o ses  m a y  b e  g iv e n  b y  
in tr a m u s c u la r  o r  in ư a v e n o u s  in je c tio n :
•  fo r  n e o n a te s  a g e d  ^  7  d a y s  a n d  tv e ig h in g  ^  2  kg:

15 m g /k g  c v e ry  4 8  h o u rs
•  ío r  n e o n a te s  a g e d  í  7  d a y s  a n d  w e ig h in g  >  2  kg:

15 m g /k g  e v e ry  2 4  h o u rs
•  f o r  n e o n a te s  a g e d  8  to  2 8  d a y s  a n d  vveighing  <  2 kg:

15 m g /k g  e v e ry  2 4  to  4 8  h o u rs ;  a  d o s ìn g  in te rv a l  o f  4 8  
h o u r s  m ay  b e  u s e d  u n t i l  2  vveeks of l iíe  in  e x ư e m e ly  lo w  
b irth -v v e ig h t n e o n a te s  ( th o se  w e ig h in g  less t h a n  1 kg )

•  fo r  n e o n a te s  a g e d  8  to  2 8  d a y s  a n d  sv e ig h in g  > 2 k g :  
1 5 m g /k g  e v e ry  12 to  2 4  h o u rs

ỉ.  American Acaderay of Pediaỉrics. 2012 RedBoak: Report oỊthe Commìttee 
ơn ỉnfeữiơus Diseases, 29\h ed. £ỉk Grove Village, lỉUnois, USA: American 
Academy o í Pedianics. 2012.

Adverse Effects, Treatment, and Precautions
A s í o r  G e n ta m ic in  S u l ía te ,  p .  3 0 8 .2 .  P e a k  p la s m a  
c o n c e n ơ a t io n s  o f  a m ik a d n  g re a te r  t h a n  3 0  to  3 5 m ic r o -  
g ra m s /m L  o r  t ro u g h  c o n c e n t ta t io n s  g re a te r  t h a n  5 to  
lO m ic ro g ra m s /m L  s h o u ld  b e  a v o id e d . C o m p a riso n s  w ith  
e q u ip o te n l  d o se s  ỉo u n d  th a t  a m ik a d n  a ííe c ts  a u d ito r y  
(co c h le a r )  h in c t io n  to  a b o u t  th e  s a m e  e x te rn  as  g e n ta m id n .

E ffec ts o n  th e  e y e s .  A  re p o r t  of r e t in a l  d a m a g e  a f te r  in tr a -  
v iư e a l  in je c tio n  o f  a m ik a ó n .1

1. Jackson TU Wiỉliam$on TH. Amlkacin rednaỉ toxidry. Br J ơphthaimol 
1999:83: 1199-1200.

P o r p h y r io .  T h e  D ru g  D a ta b a se  f o r  A c u te  P o rp h y ria , c o m - 
p i le d  b y  th e  N o rvvẽg ian  P o rp h y r ia  C e n ư e  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , c la ss ih e s  a m ik a c in  a s  n o t  
p o r p h y rin o g e n ic ;  i t  m a y  b e  u s e d  as a  d ru g  o f firs t c h o ic e  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Avaũable at: http ://w w w . 
dnigs-pofphyria.org (accessed 04/10/11)

Interađions
A s fo r  G e n ta m iõ n  S u lỉa te , p . 3 0 9 .2 .

Aưitìmicrobial Actìon
A s  fo r  G e n ta m id n  S u lía te , p . 3 0 9 .2 . A m ik ac in  is a c tìv e  
a g a in s t  a  s im ila r  r a n g e  o f o rg a n ism s  a lth o u g h  i t  is a lso  
re p o r te d  to  h a v e  so m e  a c tiv ity  a g a in s t  NocữTdia asteroidis, 
M ycobaữerium  tuberculosú, a n d  so m e  a ty p ic a l m y c o b a a e r ia l
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s tra in s . A m ik ac in  is n o t  d e g ra d e d  b y  m a n y  o f th e  c o m m o n  
e n z y m e s  o f te n  resp o n s ib le  fo r  a c q u ứ e d  am in o g ly co s id e  
re s is ta n c e . In  c o n s e q u e n c e , c ro ss -re s is ta n c e  w ith  g e n ta -  
m i d n  a n d  o th e r  a m in o g ly c o s id e s  is i n ỉ r e q u e n t  a n d  
a m ik a c in  m a y  b e  e ffec tive  a g a in s t  s tra in s  re s is ta n t  to  O th e r  
a m in o g ly co s id e s . H ovvever, re s is ta n t  s tra in s  o f  G ra m - 
n e g a tiv e  b a c te r ia  a n d  s ta p h y lo c o c d  h a v e  b e e n  r e p o n e d , 
a n d  it is  g e n e ra l ly  r e s e tv e d  fo r  in íe c tio n s  re s is ta n t  to  o th e r  
am in o g ly co s id e s , a l th o u g h  re p o r ts  d iííe r  a s  to  th e  e x te rn  a n d  
sp e e d  õ f  t h e  d e v e lo p m e n t o f  a m ik a d n  re s is ta n c e  vvhere it  
h a s  b e e n  vvidely u se d .

R e íe re n c e s .
I. Ho YIL ttal. In-vttro acdvities of ammoglycosidc-aminocyditols against 

mycobacteria. J Antìmiavb Chemother 1997; 40: 27-32.

Pharmacokinetics
À s fo r  G e n ta m iã n  S u lía te , p .  309 .3 .

O n  in t ta m u s c u la r  b ỹ e c tio n ,  p e a k  p la s m a -a m ik a d n  
c o n c e n tra tio n s  o f  a b o u t  2 0  m ic ro g ra m s/m L  o c c u r 1 h o u r  
a h e r  a  5 0 0 -m g  d o se , r e d u d n g  to  a b o u t  2 m icrogT am s/m l. 10  
h o u rs  a í te r  in je c tio n . A  p la s m a  c o n c e m ra tio n  of 38  n iic ro -  
g ra m s /m L  h a s  b e e n  re p o r te d  a h e r  th e  in tra v e n o u s  in h is io n  
õ f  500  m g  o v e r  3 0  m in u te s ,  r e d u d n g  to  18 m ic ro g ra m s/m L  1 
h o u r  la te r .  A m ik a d n  h a s  b e e n  d e te a e d  in  b o d y  t issu es  a n d  
Đ uids a f te r  ũ ỹ e c tio n ;  it  c ro sse s  th e  p la c e n ta  b u t  do es  n o t  
r e a d ily  p e n e tr a te  in to  t h e  CSF, a l th o u g h  s u b s ta n tia l  
p e n e tr a tio n  o f  t h e  b lo o d -b ra in  b a rr ie r  h a s  b e e n  re p o r te d  
in  c h ild re n  w i th  m e n in g itis .

A  p la s m a  h a lỉ - l i ỉe  o f ă b o u t  2  to  3 h o u rs  h a s  b e e n  r e p o r te d  
Ũ1 p a tie n ts  w i th  n o rm a l  r e n a l  h m c tio n . M o st o f a  d o se  is  
e x c re te d  b y  g lo m e ru la r  h lư a t io n  in  t h e  u r in e  w ith in  2 4  
h o u rs .

R e íe re n c e s .
1. Vanhaeverbeek M, tí  ai. Pharmacoidnetics oỉ once-daily amikadn in 

eỉderly patỉents. J Antùmcrob ơtemother 1993; 31:185-7.
2. Gaiỉlard J-L, et al. Cerebrospỉnaỉ fiuid penetcation oỉ amỉkatin ỉn 

children wỉth communiry-acquired baaerỉal menỉngỉcis. Antìmỉcrob 
Agentx Chemather 1995; 39: 253-5.

3. Bressolỉe F, tí aỉ. Population pharmacoitinetỉcs oỉ amikadn ỉn critically IU 
patients. Antimicrob Agtntt ơtemother 1996; 40: 1682-9.

4. Canis F, tí a i Phannacokỉnetics and bronchiaỉ diữusion of sỉngle đaỉỉy 
dose amikacin in cystỉc Sbrosis patíents. J Ảnứmỉavb ơiemother 1997; 39: 
431-3.

5. Tod M, tí  al. Populaỉion pharmacokỉnetic study oỉ amikadn 
admỉnỉstered once or twíce dally to íebriỉc, severcly neuơopcnic adults. 
Antimiơob Agena ơtanother 1998; 42: 849-56.

6. Tréluyer JM, tí ai. Nonparametrỉc population pharraacokinetic analysứ 
oỉ amỉkaón in néonates, Iníanis, and childrcn. Ạntimierob Agettís 
ơiemother 2002; 46: Ỉ38Ỉ-7.

7. okusanya 0 0 , tí  a i Pharmacoldnetic and phannacodynamic evaluatíon 
of lỉposomal amikadn íor ỉnhaỉadon ỉn cystỉc Bbrosis patìcnts with 
chronic pseudomonal ỉníection. Antìmừrob Agents Chemether 2009; 53: 
3847-54.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparatìons. Arg.: Biklint; Greini; Riklinak; Austral.: Am ikint; Austrũr. Biklin; Belg.: Amukin; Braz.: Am i- 
cilon; K lebiál; Novamin; Otinar. Mi Li Xian (3|íBĨ5fe); Mi Ying 
Jie (/£?!;& ); Cz.: Amìkin; Fin.: Biklin; Fr.: Am iklint; Ger.: Bik- 
linf; GrAmicagel; Amicasib Amikan; Biorìsan; Briklin; Bruce- 
lin; Cinegel; Consumonit; Durocin; Farcyđin; Flexelite; Fro- 
mentyl; Kandn-Gap; Lanom ydn; Lưermydn; Likacin; Medilen; 
Micalpha; Orlobin; Remikin; Roveridin; Selaxa; Uzix; Xylanal; Hong Kong: Amikin; Hung.: Amikint; Likarin; Inđũr. Adl; 
Aỉdn; Alkanit; Alnamik; Amcin; Amexel; A m iact A m ibiotic  
Amic; Amicaba; Airúdn; Am idp; Amicom: Amijet; Amikable; 
Amikas; Amikater; Amikavel; Amikdn; Amikeỉ; Amikin; Amỉ- 
lab; Amimac; Amimax; A m inodn; Anũron; Amistan Amlster; 
Amisulí; Amitax; Amivir; Amiz; Amiza; AMK: Amoka; Amri- 
dn; Amtop; Amzo; Anamika; Antinag; Arimic; Atmika; Avika- 
dn; Avmik; A xdn; Bekadn; Blodn; Cadicin; CLnamica; Cinas; 
Coskadn; Curesin; D-Cin; Eldn; Elmik; Bmdn; Bmica; Emka; 
Endodn; Erkadn; Hrodn; Erymik; Estadn; Eumik; Fokin; 
Fymika; Gabadn; Gekadn; Gemka; Glomỉka; Glykadn; Hosỉk; 
Idn; Ideg: Ikadn; Ikka; Inkadn; Ivimidn; Jyomik; Kadna; 
Kam; Kamsa; Kasino; Kavvadn; Lemidn; Lexdn; Litomik; 
Lupamik; M-Cinn; Malaradn; MBKadn; M eddn; Megamica; 
M epdn; Mica; Micare; M idn; Mikabit; Mikacln; Mikahne; 
Mikajed; Míkaphax; M ikastar Mikatax; Miker; Mikif; Mikka; 
Míni; M ishadn; MKCN; Narish; NBCin; Nidn; Niksin; Nim idn; 
Nimika; Niskadn; Nosomik; Orkacin; Osin; Indon.: Alostil; 
Am ikint; G lybotic Mikasin; IrL: Amikin; ItaL: Amicasil; 
Am ikf; Amikan; BB-K8f; Chem adn; Dramigel; Likadn; Luka- 
din; Mediamik; M igradn; Mikan; M ikavứt; Nekadn; Maíaysia: 
Apalin; Mex.: Agnidn; Akadn; Amidna; Am ikaíun Amikatemt; 
Amikasons; Amikavh Am ikayect; Amikứi; A m iyec AMK; Bera- 
mikin; Bidin; Biokadn; Gamikal; KaỉranỶ; Kana; Kannikin; 
Libamic Lisobac; Mikazul-h Oprad; Plokimt; Sermidna; Teưa- 
lin; Yectam idt; NZ: Am ikint; Phữípp.: Amikadde; Am ikint; 
Amitax; Cidadd; Cimnik; Kamin; Kormakin; Mikasul' Nica; 
Parunikin; Pol.: Amikin; Biodacyna; PorL: Amic; Bidin-h Kami- 
na; Rus.: A m ikoát (AMHK03HT)f; Chemacin (XeMauHH); Selem y- 
d n  (CeacMHỊỊHH); S ÁỊr.: Amikin; Kadnth-A-h Spain: BicUnt; SwecL: Biklin; Switz.: Amikin; Thãi.: Akadn; Akidn; Am ikint; 
A nbikint; Siamik; Hpkln; Tybikiii; Turk.: Amijeksin: Am ỉke- 
tem f; Amiklln; Amikozit; Mikasint; ỊJAE: Mikadn; VK: 
Amikin; ukr.: A m id l (Amhuhji); USA: Am ikint: Venez.: Amika- 
vax; Behkadn; Biklin; Likacin. ■

M ulti-ingredienl Preparalions. lnd ia : Mikapìme; Nicpime-AM; 
u k r .:  In&arax (HHỘaapaKc).

Phoim ocopoeiol Preparatkm s
BP 2014: Amikadn Injection;
USP 36: Amikadn Sulỉate In]ection.

Aminosalicylic Acid
Addum Aminosalicylicum; Aminosalicílico, ẳcido; 4-Amino- 
salicylie Acid; Aminosalicylsyra; Aminosalisyylihappò; Ảmi- 
nosálylum; Para-amlnosálicylic Acid; PAS; Pạsalicylum;: 
AMMHOcannttvmoBaa KncnoTa.
4-Amino-2-hydroxybenzoic acid. ■
C7H7N03=153.1 
C4S —  65-49-6.
ATC —  J04AA0L . ‘
ATC Vet —  QI04AA0Ĩ. 
u m  —  5B2658E0N2.

NOTE. D is tin g u ish  í ro m  5 -am in o sa lic y lic  a d d  (M e sa la z in e , 
p .  1862 .2 ).

P h a rm a c o p o e ia s .  In  us.
U S P  36: (A m in o sa licy lic  A d d ) .  A  w h i te  o r  p ra c tic a lly  vvhite , 
b u lk y  povvder th a t  d a rk e n s  o n  e x p o s u re  to  lig h t  a n d  a ir ; i t  is 
o d o u rle ss  o r  h a s  a  s lig h t a c e to u s  o d o u r .  S lig h tly  so lu b le  in  
w a te r  a n d  in  e th e r ;  so lu b le  in  a lc o h o l;  p ra c tic a lly  in so lu b le  
ìn  b e n z e n e . U n d e r  n o  d r c u m s ta n c e s  s h o u ld  a  s o lu t ìo n  b e  
u s e d  ư  its  c o lo u r  is d a rk e r  t h a n  th a t  o f  a  ỉ re s h ly  p r e p a re d  
so ìu tio n . p H  o f  a  s a tu ra te d  s o lu t io n  in  w a te r  is b ẽ tw e ẽ n  3 .0  
to  3 .7 . S to re  ìn  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  n o t  
e x c e e d in g  3 0  deg rees . P ro te c t f ro m  lighL

Calcium Aminosalicylate
Aminosalicilato cálcíco; Aminosalicylate caldum; Aminosa-, 
lylcaldum; Aminosalylkaldum; Aminosalyylikalsium; Caldi 
Aminosalicylas; Caldi Para-aminosalicylas; Caldum Pẳra- 
aminosalicylate; Calcium PAS; Kaldumaminosalicylat; Kafsiu- 
maminosalisylaarti; ẠMMHOca/mLinnaT KanbUMH.
Caldum 4-arnino-2-hỳdroxybenzoate trihydrate. 
(C7H6N03)2Ca,3H20=398.4
CAS —  ì 33-ì 5-3 (anhýđrous calcìum aminosallcylate).
ATC —  J04AAỌ3.
ATC Vet —  QJ04AA03. 
u m  —  9VF16M7FWU.

P h a rm a c o p o e ia s .  Jprt in d u d e s  t h e  h e p ta h y d ra te .

Sodium Aminosalicylate
Aminosalidlato- sódico; Aminosalicylan sodný dihydrát; 
Aminóíalĩcylate Sodium; Aminosalylnatrium; Monosódium 
4-Ạminosalicylate Dihydrate; Naừỉi Aminosalicylas; Natrit 
Ạminosạỉicylas Dihydricus; Natriị Para-amlnọsalicylas; Natrii 
Paraarninosalicylas; Natrio aminosalidlatas dihidratas; NaViu- 
mamịnòsalicyỊaC Natriumamỉnosalicylatdihydrat; Natriuma- 
mịnosalisyỊaatti; Natriumaminosalisylaattidihydraaữi; Pasạli- 
cylum Sòlubile; Sodium (aminosalicylate de) dihydraté; 
Sodíum Para-aminosalicylate; Sodium PAS; Sodu aminosa- 
licyian; AMMHOcannqMnaT Haĩpns.
Sodiụm 4-amino-2-hydroxybenzoate dihydrate. 
C7HsNNa03Ì H 20=211.1
CAS —  133-10-8 (anhydrous sodium aminosalicylate); 6018- 
19-5 (sodium aminosàlicylate dihydrate).
ATC —  J04AA02. ' • ' ■ ' ■ ■ ■
ATC Vet —  QI04AA02.
UNII —  S38B9W6AXW.

P h a rm a c o p o e ia s .  In  Chin., Eur. (se e  p . v ii), a n d  us.
P h .  E u r . 8 : (S o d iu m  A m in o sa lic y la te  D ih y d ra te ) . A  s lig h tly  
hyg ro sco p ic , w h ite  o r  a lm o s t w h i te ,  a y s ta l l in e  p o w d e r , o r  
w h i te  o r  a lm o s t w h i te  crysta ls . F re e ly  so lu b le  in  w a te n  
sp a rin g ly  so lu b le  in  a lc o h o l, p ra c tic a lly  in so lu b le  in  
d ic h lo ro m e th a n e . A  2 %  s o lu tio n  in  w a te r  h a s  a  p H  o f  6 .5  
to  8 .5 . S to re  in  a ữ t ig h t  c o n ta in e rs .  P ro te c t  h o m  lighL  

U S P  36 : (A m in o sa licy la te  S o d iu m ). A  w h i te  to  c re a m - 
c o lo u re d , p rac tic a lly  o d o u rle ss  c ry s ta ll in e  p o w d e r . S o lu b le  1 
in  2  o f vvater; sp a rín g ỉy  so lu b le  in  a lc o h o h  v e ry ; s lig h tly  
so lu b le  in  c h lo ro ío rm  a n d  in  e th e r .  I ts  S o lu tions  d e c o m p o se  
s!ow ly  a n d  d a rk e n  in  c o lo u r. P re p a re  S o lu tions  w i th in  2 4  
h o u r s  o f u se . U n d e r  n o  õ r c u m s ta n c e s  s h o u ld  a s o lu t io n  b e  
u s e d  ư  its  c o lo u r  is d a rk e r  t h a n  th a t  oi a  h e s h ly  p r e p a re d  
so lu tio n . p H  o f a  2 %  so lu tio n  in  vvater is b e tw e e n  6 .5  ẻmd 
8 .5 . S to re  in  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tú re  n o t  
e x c e e d in g  4 0  d eg re e s . P ro te c t h o m  lighL

S tab ility . A q u e o u s  S o lu tions  o f  a m ỉn o sa lic y la te s  a re  
u n s ta b le  a n d  s h o u ld  b e  h e s h ly  p re p a re d .

S o lu tio n s  o f s o d iu m  a m in o sa lic y la te  i n  so ib ito l  o r  sy ru p  
d e g ra d e d  m o re  q u ic k ly  to  m -a m in o p h e n o l  t h a n  th o s e  in  
g ly ce ro l o r  p ro p y le n e  g lyco l.1 C o lo u r  d e v e lo p e d  in  a ll 
S o lu tions  b u t  w a s  n o t  ío u n d  to  b e  a n  a c c u ra te  in d ic a to r  o f

d e co m p o sitio n  o ỉ  so d iu m  am in o sa lic y la te  a s  i t  re ỉ le c te d  o n ly  
o x id a tio n  ọf m -a m in o p h e n o l.

1. Blake ML tí  al. Eííect of vehide on the stabiỉity oỉ sodium 
ammosaỉicyỉate in Uquỉd dosage íonns. Am J tìosp Pharm 1973; 30: 
441-3.

Uses and Administration
A m ỉnosalicy lic  a d d  a n d  its  sa lts  a re  s e c o n d - lin e  a n ti-  
m y co b ac teria ls  g iv e n  o ra lly  in  t h e  t r e a tm e n t  o f  m u ltid ru g -  
r e s is ta n t  t u b e r c u lo s i s  (p . 2 1 0 .2 ). T h e y  s h o u ld  a lw a y s  b e  
g iv e n  w ith  o th e r  a n ti tu b e rc u lo u s  d ru g s.

A m inosalicy lic  a d d  m a y  b e  g iv en  as  t h e  a d d  o r  as  th e  
s o d iu m  salt. S o d iu m  am in o sa lic y la te  1 .38  g  is e q u iv a le n t  to  
a b o u t  1 g of a m in o sa licy lic  a d d .  H o w e v e r, a  u su a l  đ a ily  o ra l 
d o sé  o f 8 to  12 g  in  2  o r  3 d iv id e d  đoses  h a s  b e e n  
re c o m m e n d e d  b o th  ỉo r  P ro d u c ts  c o n ta in in g  th e  a d d  a n d  
th o s e  c o n ta in ỉn g  th e  so d iu m  salt.

F o r  details o f  doses in  c h ild re n , see  p . 2 1 7 .3 .
L ike  5 -ám inosalicy lic  a d d  (see  M esa la z in e , p . 1 8 62 .2 ), 

s o đ iu m  a m in o sa licy la te  is also  u se d  in  t h e  t r e a tm e n t  of 
u l c e r a t l v e  c o l i t i s  (see  In f la m m a to ry : Bovvel D isease , 
p . 2 1 7 .3 ). It is g iv e n  rec ta lly  in  a  u su a l  d o se  o f  2  g  o n c e  daiỉy .

A ttem p ts  h a v e  b e e n  m a d e  in  ío rm u la t io n  to  o v e rc o m e  
t h e  b u lk  a n d  e x c e e d in g ly  u n p le a s a n t  ta s te  o f  t h e  
a m in o sa llcy la tes . T h e  sa lts  a p p e a r  to  b e  b c tte r  to le ra te đ  
t h a n  th e  h e e  a d d  a n d  S olu tions in  ic e d  w a te r  p re p a re d  
ú n m ed ia te ly  b e íò re  use  m a y  b e  less u n p le a s a n t  to  tak e .

R e íe re n c e s .
1. Aaanymous. Fara-aminosalicyllc add. Tubmuloỉừ (Edmb) 2008; 88: 

137-8.

A d m in is ira t io n . A smaU s tu d y  su g g e ste d  th a t  g iv in g  
am inosalicy lic  a d d  in  a  do se  o f 4 g  tw ic e  d a ily  p ro d u c e d  
a d e q u a te  s e ru m  c o n c en tra tio n s  (w e ll in  excess  o f 1 m ic ro -  
g ram /m L , a  ty p ic a l M IC a g a in s t Mycobađerium tubcTculosừ) 
tó r  u p  to  12 h o u r s  a h e r  ẽ ã c h  d o sẽ .1 T h e  d ru g  w a s  ta k e n  
w i th  a n  a d d ỉc  b e v e ra g e  s u c h  as íru i t  ju ic e  to  p re v e n t  ea rly  
r e le a se  in  th e  s to m a c h . A  s ingle 4 -g  d o se  w a s  n o t  s u ỉh d e n t  
to  m ain ta in  s e n im  c o n c e n tra tio n s  fo r  t h e  tu ll 2 4 - h o u r  
d o sa g e  in te rv a l. T he  a u th o rs  h a d  su b s e q u e n t ly  c h a n g e d  
t h e h  prac tice  to  u se  a  tw ice -d a ily  r e g im e n  fo r a m in o sa li-  
cy lic  a d d  in  p a tie n ts  w i th  m u ltid ru g -re s is ta n t  tu b erc u lo s is .

1. PdcKỊUÍn CA. a  al. OnceHÌaUy and cwice-daily dosỉng of p-aminosalicylíc 
acid granules. Am J Rapir C m ũm U td  1999; 159: 932-4.

A d m in is iro tio n  in  c h ild ren . F o r th e  ư e a tm e n t  o f  d ru g - 
r e s is ta n t  tu b erc u lo s is  in  in ỉa n ts , c h ild re n , a n d  a d o le sc e n ts  
t h e  A m erican  A cad em y  o f  P e d ia tr ic s1 a n d  W H O J su g g est 
a n  o ra l  dose o í  p a ra -am in o salicy lic  a d d  2 0 0  to  3 0 0  m g /k g  
d a ily , given in  2  to  4  d iv id e d  doses, to  a  m a x im u m  d o se  of 
lO g d a ily .  .

1. American Acadcmy oỉ Pedỉaoỉcs. 2012 Red Book: Repợrtofthe Committee ơn 
ĩnỊectmn Diseases, 29th ed. Eỉk Grove Vũỉage, Illinois, USA: Amẹrỉcan 
Academy of Pedỉaữỉcs, 2012.

2. VVHO. Guidelờus Jbr the proỊỊrammatic management oỊ drug-resistant 
tubercuỉosừ: emergency ưpdate 2008. Geneva: WHO, 2008. Available at 
http://wbqlibdoc.who.int/publicatíons/2008/978924l 547581_eng.pdf 
(accessed 08/06/10)

A d m in is tra t io n  in  r e n a l  im p a irm e n t.  I t  h a s  b e e n  rec o m - 
m e n d e d  th a t  a m in o sa licy lic  a d d  s h o u ld  b e  a v o id e d  in  
p a tie n ts  vvith r e n a l  im p a in n e n t .1 A n  in c re a se  in  p lasm a  
d e a ra n c e  o f  a m in o sa licy lic  a d d  (a t t r ib u te d  to  in c re a se d  
h e p a tic  m etab o lism ) h a s  b e e n  n o te d  in  p a tie n ts  vv ith  re n a l  
im p a irm e n t, h e n c e  a n e m p tin g  to  g iv e  a m in o sa lic y la te  in  
r e d u c e d  doses to  su c h  p a tie n ts  m a y  le a d  to  s u b th e ra p e u tic  
s e ru m  c o n c en tra tio n s .3

1. Appeỉ GB. Neu HC. The nephrotoxicỉty of amìmỉcrobial agents (íỉrst oỉ 
thrée parts). N Engl J Mtd 1977; 296; 663-70.

2. Holdiness MR. Clinical pharmacolúnedcs o( the antitubetculosú drugs. 
Clin pharmacokintì 1984; 9: 511-44.

I n íla m m a to ry  b o w e l d ise c u e . D c riv a tiv e s  of 3 -a m in o sa li-  
cy lic  a d d  a n d  c o rticoste ro ids  a re  t h e  m a in s ta y s  o f  th e  
t re a tm e n t  o f  In A a m m a to ry  b o w e l d ise a se  (p . 1 8 1 1 .3 ). 
H ow ev er, a m in o sa licy lic  a d d  (4 -a m in o sa lic y lic  a d d )  h a s  
a lso  b e e n  in v es tig a te d , a n d  b e n e h d a l  re su lts  h a v e  b e e n  
re p o r te d  vvith b o th  e n e m a s 1'4 a n d  o ra l  d o se  lo rm s ’ in  
u lce ra tiv e  co litis . T hree  p a tie n ts  vvho d e v e lo p e d  a c u te  p a n -  
c re a titis  vvhile tak in g  m esa laT lne  (5 -a m in o sa lỉc y lỉc  a d d )  
fo r  in f la m m a to ry  bovvel disease , l a te r  to le ra te d  a e a t m e n t  
w i th  4 -am in o sa licy lic  a d d  e n e m a s .6

ỉ. Campieri M, tí  ai. 4-Aminosallcylic add (4-ASA) and 5-amỉnosaỉỉcylic 
add (5-ASA) ỉn topical treatment of ulceratíve coỉỉtỉs pãtíents. 
Gastrờmterologỵ 1984; 86: 1039.

2. Gỉnsberg AL, tí  aL Treaunent of lefi-5ided ulcerative coUcỉs wtứi 4- 
aminosaỉicyỉic add enemas: a doubỉe-blind, placebo-controlied crial. Am  
ĩntem Med 1988; 108: 195-9.

3. Sharma MP, Uuphare HV. 4-Aminosalicylic add enemas for uỉceratỉve 
coỉỉtỉs. Lanetí 1989; i: 450.

4. ODonncỉl UD, tí al Double bỉỉnd, conưolled triaỉ of 4*amlnasalicylic
add and prednỉsoỉone enemas in dỉstal uicerative colỉtỉs. Gut 1992; 33: 
947-9. ’ *

5. Beeken w, tí aĩ. Conữoỉỉeđ oỉaỉ oí 4-ASA ỉn uỉceratíve colỉtís. Dig Dừ Sà 
1997;42: 354-8.

6. Daniel F, tí ai. Tỡỉerance of 4-aminosalicylỉc add enemas in patlents wỉth 
iníUmmatory bowel discase and 5-aminosalỉcyIỉc-induced acute 
pancrcatìds. ỉnỊlamm BữWeĩ Dừ 2004; 10: 258-60.

The Symbol t  denotes a preparation no longer actively marketed

http://wbqlibdoc.who.int/publicat%c3%adons/2008/978924l
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Manganese toxicily. In tr a v e n o u s  a m in o sa lic y lic  ac id , 
g iv en  a s  t h e  so d iu m  sa lt in  a  course. o f  6 g  d a ily  ío r  4  d a y s  
a  w e e k , f o r  f if te e n  c o u rse s , p ro d u c e d  s ig n if ic a n t b e n e ũ t  in  
a  p a tie n t  y v ith  p a rk in s o n is m  in d u c e d  b y  c h ro n lc  o c c u p a -  
tio n a l  m a n g a n e s e  e x p o s u re .1 T h e  p a t ìe n t  r e m a in e d  w e ll 
o n  p to lo n g e d  fo llo w -u p . O th e r  cases  o í  b e n e h t  h a d  b e e n  
re p o r te d  in  t h e  C h in e se  l ite ra tu re .

I. Jỉang Y-M. et áL ERectìve treatmcnt oỉ manganese*induced occupatỉonaỉ 
Parkinsonism wỉth p-amỉnosaỉỉcyiic add: a ca se oí 17-year foIlow-up 
study. J Occup Environ Med 2006; 48: 644-9.

Adverse Effects and Treatment
A m in o sa lic y lic  a d d  a n d  i ts  sa lts  m a y  c a u se  t h e  a d v e rse  
eữ e c ts  o f  sa lic y la tes  (see  A sp irin , p . 2 4 .2 ).

G a s tro in te s tin a l  e ffec ts  a re  c o m m o n  a n d  in c lu d e  n a u s e a ,  
v o m lú n g , a n d  d ia r rh o e a ;  th e y  m a y  b e  r e d u c e d  b y  g iv in g  
doses  w i th  fo o d  o r  vvith a n  a n ta d d  b u t  o c c a s io n a lly  m a y  b e  
se v e re  e n o u g h  th a t  th e r a p y  h a s  to  b e  s to p p e d . A lte ra tio n  o f 
g a s tro in te s tin a l  { u n c tio n  m a y  le a d  t o  m a la b s o rp t io n  o f 
v ita m in  B 12, ỉo la te ,  a n d  lip id s.

H y p e rse n s itív ity  r e a c t io n s  h a v e  b e e n  r e p o r te d  in  5 to  
10%  o f  a d u lts , ũ s u a lly  d u r in g  th e  firs t fe w  w e e k s  o f 
ư e a tm e n t ,  a n d  i n d u d e  íev e r , a n d  rash e s ; a r th ra lg ia , 
I y m p h a d e n o p a th y ,  a n d  h e p a to s p le n o m e g a ly  a re  less  
c o m m o n  a n d  a  s y n d ro m e  rese m b lin g  in íe c tio u s  m o n o -  
n u c le o s is  o c c u rs  r a re ly . O th e r  a d v e rse  e ỉíe c ts  w h ic h  h a v e  
b e e n  a t t r ib u te d  to  a  h y p e rs e n s it iv ity  re a c t io n  to  a m in o sa -  
licy la te  i n d u d e  ja u n d ic e  a n d  e n c e p h a lit is .  B lo o d  d iso rd e rs  
re p o r te d  i n d u d e  h a e m o ly tic  a n a e m ia  in  p a tie n ts  w i th  G6PD 
d e b đ e n c y ,  a g ra n u lo c y to s is , e o s in o p h ilia , le u c o p e n la , a n d  
th ro m b o c y to p e n ia .  P sy c h o s is  m a y  o c c a s io n a lly  o c c u r. 
P ro lo n g e d  t r e a tm e n t  m a y  in d u c e  g o itre  a n d  h y p o th y ro id -  
ism . C ry s ta llu r ia  m a y  o c c u r.

Effeds on ihe liver. D ru g - in d u c e d  h e p a ú ú s  o c c u rre d  in
0 . 3 2 .  o f  7 4 9 2  p a tie n ts  re c e iv in g  a n ti tu b e r c u lo u s  d ru g s; 
a m in o sa lic y lic  a d d  w a s  t h e  m o s t  c o m m o n  c a u se . '

1. Rossouw JE. Saunders SJ. Hepatíc complications of anticuberculous 
therapy. Q J Med 1975; 44: 1-16.

Precautìons............................
A m in o sa lic y lic  a d d  a n d  i ts  sa lts  s h o u ld  b e  u s e d  w i th  g re a t 
c a re  in  p a tie n ts  w i th  h e p a tic  o r  r e n a l  im p a irm e n t  a n d  in  
p a tie n ts  w i th  g a s tr ic  u lc e r . T h e y  s h o u ld  b e  g iv e n  w ith  
c a u tio n  to  p a tie n ts  vvith G 6PD  d e h d e n c y .  T h e  so d iu m  sa lt 
sh o u ld  b e  u s e d  w i th  c a u ó o n  in  p a tie n ts  w i th  h e a r t  ía i lu re .

A m in o sa lic y la te s  in te r fe r e  w i th  te s ts  fo r  g ly co su ría  u s in g  
c o p p e r r e a g e n ts  a n d  fo r  u ro b il ìn o g e n  n â n g  E h r lid T s  
re ã g e n t.

Breast feeding. Sm all a m o u n ts  of a m in o sa lic y lỉc  a d d  a re  
p re s e n t  i n  b re a s t  m ilk . A  m a x im u m  c o n c e n tr a t io n  o f
1.1 m ic ro g ra m /ih L  h a s  b e e n  re p o r te d  i n  th e  b re a s t  m ilk  o f  
a  w o m a n  3 h o u r s  a f te r  a 4 -g  d o se  o f  a m in o sa lic y lic  a d d . 1

ỉ - Holdiness MR. Amúuberculosis drugs and breast íeedmg. Arch Intem Med 
1984; 144: 1888.

Pregnancy. T h e  u se  o f a m ỉn o sa lic y lic  a d d  o r  its  sa lts  is n o t  
r e c o m m e n d e d  in  p r e g n a n t  p a tie n ts  d u e  to  g a s tro in te s tin a l  
in to le ra n c e .1 ỉ n  a d d it io n  i t  h a s  b e e n  n o te d  th a t  a  s tu d y  
p u b l is h e d  in  1 9 6 4  su g g e s te d  h r s t - tr im e s te r  e x p o s u re  m ig h t 
b e  a s s o d a te d  w ith  c õ n g e n ita l  d e íe c ts , a l th o u g h  o th e r  s tu -  
d ies  h a d  n o t  í o u n d  s ú n ila r  e ữ e c ts .2

1. Snider D. Pregnancy and tuberculosỉs. Chat 1984; 86: 10S-13S.
2. eí al Drugs in prcptancy and ladation. 8th ed. Philadelphia. USA: Lippinrott

Wìlliams and VVilkins, 2008.

Interactions
T h e  a d v e rs e  e ííe c ts  o f a m in o sa lic y la te s  a n d  sa licy la tes  m a y  
b e  a d d it iv e . P r o b e n e d d  m a y  a lso  in c re a se  to x id ty  b y  
d e la y in g  r e n a l  e x c re tio n  a n d  e n h a n d n g  p la s m a  c o n c e n tra -  
t io n s  o f a m in o sa lic y la te . T h e  a c tiv ity  o f a m in o sa lic y lic  a d d  
m a y  b e  a n ta g ọ n is e d  b y  e s te r - ty p e  local a n a e s th e tic s  su c h  as 
p ro ca in e ;

Antimicrobial Action
A m in o sa lic y lic  a d d  is b a c te r io s ta t ic  a n d  is a c tiv e  a g a in s t  Aí. 
tuberculosừ. O th e r  m y c o b a c te r ia  a re  u s u a lly  re s is ta n t . I t  h a s  
a  r e la tiv e ly  w e a k  a c tio n  c o m p a re d  w i th  o th e r  a n ti tu b e r -  
c u lo u s  d ru g s . R e s is ta n c e  d e v e lo p s  q u id d y  i í  am in o sa lic y lic  
a d d  is u s e d  a lo n e .

R e íe re n c e s .
1. Rengarajan J, et aì. Tbe ỉolate pathway is a target íor resỉstance to the 

dmg para-aminosaỉỉcyUc add (PAS) in mycobacteria. Moi Microbiol 2004; 
53:275-82.

Pharmacokinetics
W h e n  g iv e n  o ra lly , a m in o sa lic y lic  a d d  a n d  its  sa lts  a re  
rea d ily . a b s o rb e d , a n d  p e a k  p la sm a  c o n c e n ơ a t io n s  o c c u r 
a f te r  a b o u t  1 t o  4  h o u rs .

A m in o sa lic y la te  d iữ u se s  vvidely th ro u g h  b o d y  tỉs su e s  a n d  
ílu id s , a l th o u g h  d i íh is io n  in to  th e  CSF o c c u rs  o n ly  i í  th e

m e n in g e s  a re  in H a m e d . A b o u t  1 5 %  of t h e  so d iu m  sa lt, a n d  
50 to  7 0 %  o f t h e  a d d ,  is b o u n d  to  p la sm a  p ro te in s .

A m in o sa lỉc y la te  is m e ta b o lis e đ  in  t h e  in te s t in e  a n d  l iv e r  
m a in ly  b y  a c e ty la tio n . U r in a ry  e x c re t io n  is  r a p id , a n d  8 0 %  
o r  m o re  o f a  d o se  is e x c re te d  v v ith in  2 4  h o u rs ;  5 0 %  o r  m o re  
o í  t h e  do se  is e x c re te d  as  t h e  a c e ty la te d  m e ta b o li te .  T h e  h a lf-  
life  o f  am in o sa lic y lỉc  a d d  is a b o u t  1 h o u r .

A m in o sa lic y la te  is  d is t r ib u te d  ũ i to  b re a s t  m ilk  (see  u n d e r  
P reca u tìo n s , a b o v e , fo r  m o re  d e ta ils ) .

Preparatíons
Proprietary Prcparations (details a re  g iven  in  V olum e B)

Single-ingredient Preparotions. chile: AHogol; Fr.: Pasen  Q uad- 
rasa; Ger.: Pas-Fatol N; Gr.: Paser; India: M onopas; Ital.: SaU- 
Pas; Port: Param ino-C orazida; Ruỉ.: A quapask  (AKBanacx); 
M ac-Pas (Max-ĨIac): M onopas (MoHonac); Pas-Fatol N  (Ilac- 
<t>amn H); Pasconat (IIacicoH2T); Paser (IIa3ep); Pask (riACK); 
Pa5k-Akri (IlacK-AicpH); Thai.: PAS Sodium ; Turk.: PAS; ukr.: 
Pasconat (ĩlacxoHaT); USA: Paser.

Mohi-ingredient Preporations. ìndia: lnapas; M ycospas; Rua.: 
Isopask (H3onacic); M ac-Pas plus (MaK-riac Ilraoc).

Pharmocopoeial Preparotions
USP 36: Aminosalicylate Sodium Tablets; Aminosalicylic Acid 
Tablets.

A m o x i c i l l i n  IBAN, ,INN)
Amoksisilin; Amoksisillĩĩni; Amoxicilina; Amoxicilline; Amox- 
idllinum; Arnoxydllin; AMOKCMi|nn/iMH. 
(6fi)-6-la-o-(4-Hydroxỵphenyl)glycylamino]penicillanic acid. 
Cl6HI9N30sS=365.4 
06 — 26787-78-0.
ATC —  J0ỈCA04.
AĨC Vet —  QG5ÌAX0Ỉ; 0101004.
UNII — 9EM05410Q9.

A m o x i c i l l i n  S o d i u m  ỊBANM, USAN, rlNNMI
Amoksicílino natrio druska; Amoksisilin Sodyum; Amoksi- 
siliiininatrium; Amoksycylina sodowa; Amoxicilin sodná SỦI; 
Amoxidlína sódica; Amoxidllịn-Natrium; Amoxicilline Sodi- 
que; Amoxicillinnatrium; Amoxicillin-nátrium; Amoxidllinum 
natricum; Amoxycillin Sodium; BRL-2333AB-B; Natrii 
Amoxidllinum; HaTpniă AMOKCMLinnnMH. 
C,6H,8N3NaOsS=387.4 
CAS — 34642-77-8.
ATC — J01CA04.
ATC Vet —  QI0ICA04.
UNÌI — S44Y3D6MYH.

P h a rm a c o p o e ia s .  I n  Chín, a n d  Eur. (see  p . v ii).

P h . E u r . 8: (A m o x id llin  S o d ìu m ). A  w h ite  o r  a lm o s t w h ite , 
v e ry  h y g ro sco p íc  p o w d e r .  V ery  so lu b le  in  w a te n  sp a rin g ly  
so lu b le  in  d e h y d ra te d  a lc o h o l; v e ry  s lig h tly  so lu b le  in  
a c e to n e . A  10%  s o lu t io n  in  w a te r  h a s  a  pH  o f  8 .0  to  10.0. 
S to re  in  a ir t ig h t  c o n ta in e rs .

A m o x i c i l l i n  T r i h y d r a t e  (BANM, riNNMi
Amoksidlinas trihidratas; Amoksisilin Trihidrat; Amoksisilliinỉ- 
trihydraatti; Ạmoksycylina trộjwodna; Amoxicilin trihydrát; 
Amoxicilina trihidrato; Amoxicỉllin (USAN); Amoxidllin- 
Trihydrat; Amoxidlline Trihydratée; Amoxidllin-trihidrát; 
Amoxicillintrihydrat; Amoxicillinum Trihydricum; Amoxydllin 
Trihydrate; BRL-2333; AMOKCMLtnn/inH TpurnflpaT. 
C16H,9N305S3H 2O = 419.4  
C45 —  61336-70-7.
ATC — J01004.
ATCVet — QJ01CA04.
UNII — 304826J2HU.

NOTE. C o m p o u n d e d  p re p a r a tio n s  o f a m o x id l l in  m a y  b e  
r e p re s e n te d  b y  th e  fo llo w in g  n a m e s :
• C o -a m o x id a v  x/y (BAN)— a m o x id l l in  (as t h e  tr ih y d ra te  

o r  th e  so d iu m  sa lt)  a n d  p o ta s s iu m  d a v u la n a te ;  X a n d  y 
a re  th e  s ơ e n g th s  in  m illig ra m s  o f a m o x id l l in  a n d  
d a v u la n ic  a d d  resp e c tiv e ly

•  C o -a m o x id a v  (PEN)— a m o x id l l in  t r ih y d ra te  a n d  p o ta s -  
s iu m  d a v u la n a te .

P h a rm a c o p o e ia s .  In  chín., Eur. (see  p . vii), Int., Jpn, us, a n d  
Viít.
P h . E u r .  8: ( A m o x id llin  T r ih y d ra te ) . A  vvhite o r  a lm o s t 
w h ite ,  c ry s ta llin e  p o w d e r .  S lig h tly  so lu b le  in  w a te r;  v e ry  
s lig h tly  so lu b le  in  a lc o h o l; p ra c tic a lly  in so lu b le  in  ía t ty  oils. 
ỉ t  d isso lves in  d i lu te  a d d s  a n d  in  d ilu te  S o lu tio n s  o f a ỉk a ỉí 
h y d ro x id e s . A 0 .2 %  s o lu t io n  in  w a te r  h a s  a  p H  o f  3 .5  to  5 .5 . 
S to re  in  a ir t ig h t  c o n ta in e rs .

U S P  36 : (A m o x id llin ) . A  w h i te ,  p ra c tic a lly  o d o u rle ss  
c ry s ta llin e  povvder. S lig h tly  so lu b le  in  vvater a n d  in  m e th y l  
a lc o h o l; in so lu b le  in  c a rb o n  te tra c h lo rid e ,  in  c h lo ro ío rm .

a n d  in  b e n z e n e . p H  o f a  0 .2 %  s o lu t io n  in  w a te r  is b e tw e e n  
3 .5  a n d  6 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
A m o x id ỉU n  is th e  4 - h y d ro x y  a n a lo g u e  o f  a m p id l ỉ in  
(p . 2 2 0 .3 )  a n d  is u s e d  s im ila r ly  in  su sẽe p tib le  in íe c tio n s . 
T h e se  in c h id e  a c tin o m y c o s is , a n th r a x ,  b ilia ry - tra c t  in íe c -  
tío n s , b rọ n c h it is ,  e n d o c a rd i tis  (p a r t ic u la r ly  fo r p ro p h y la x is ) , 
g a s tro -e n te rl tis  ( in d u d in g  sa lm o n e lla  e n te r it is , b u t  n o t 
sh ige lio sis), g o n o ư h o e a ,  L y m e  d ise a se , m o u th  in íe c tio n s , 
o titis  m ed ia , p n e u m o n ia ,  sp le e n  d iso rd e rs  (p n e u m o c o c c a l 
in íe c tio n  p r o p h y la x is ) ,  ty p h o id  a n d  p a ra ty p h o id  íe v e r , a n d  
u r in a r y - t r a c t  in íe c tio n s .  T h e  b e ta - la c ta m a s e  in h ib i to r  
d a v u la n ic  a d d  (p . 2 7 0 .3 )  w id e n s  a m o x id l l in 's  a n tim ic ro b ia l  
sp e c tru m  a n d  a  c o m b in e d  p r e p a r a tio n  (co -a m o x id a v )  c a n  
b e  u s e d  w h e n  re s is ta n c e  to  a m o x id l l in  is p re v a le n t,  fo r 
e x a m p le  in  r e s p ira to ry - t ra c t  in íe c tio n s  d u e  to  Haemophilus 
mjĩuenzae o r  Mơraxelỉa catarrhalừ (Branhamtlla catarrhaỉừ), in  
t h e  e m p iric a l t r e a tm e n t  o f  a n im a l b ite s , o r  in  m elio id o sis . 
F o r  d e ta iỉs  o f  th e s e  in íe c tio n s  a n d  th e i r  t re a tm e n t,  see  u n d e r  
C h o ic e  o f A n t ib a a e r ia l ,  p .  172 .2 .

A m o x id ll in  is a lso  g iv e n  as  p a r t  o f  t r e a tm e n t  r e g im e n s  to  
e ra d ic a te  Helicobacter pylori in fe c tio n  in  p a tie n ts  w i th  p ep tic  
u lc e r  d isease  (p. 1 8 1 6 .2 ).

A m o x id ll in  is g iv en  o ra lly  as th e  tr ih y d ra te  a n d  by 
in je c tio n  as th e  s o d iu m  sa lt. D oses a re  e x p re sse d  in  term s of 
th e  e q u iv a le n t  a m o u n t  o f  a m o x id l l in ;  1 .0 6 g  o f  am o x ic illin  
so d iu m  a n d  1.15  g o f a m o x id l l in  tr ih y d ra te  a re  each  
e q u iv a le n t  to  a b o u t  1 g o f  a m o x ic illin .

T h e  u s u a l OTO.Ỉ d o se  is 2 5 0  to  5 0 0  m g  e v e ry  8 h o u r s ,  o r  500 
to  8 75  m g  e v e ry  12 h o u rs .  H ig h e r  o ra l  doses o f a m o x ic illin , 
e i th e r  as a  sin g le  dose  o r  in  sh o r t  c o u rse s , a re  u s e d  in  som e 
c o n d it io n s . F o r  e x a m p le , a d o se  o f  3 g rep e a te d  o n c e  a íte r  8 
h o u rs  m a y  b e  u se d  íõ r  d e n ta l  ab scesses. A 3-g d o se  m a y  be  
g iv e n  fo r  u n c o m p lic a te d  a c u te  u r in a r y - t r a a  in íe c tio n s , a n d  
re p e a te d  o n c e  a í ie r  10 to  12 h o u rs .

A  h ig h -d o s e  re g im e n  o ỉ  3 g  tvvice d a ily  m a y  b e  u se d  in  
p a tie n ts  w i th  s e v e re  o r  r e c u r r e n t  in fe c tio n s  o f th e  
re sp ira to ry  t r a a .  A m o x id ll in  h a s  a lso  b e e n  g iv e n  as a  s ing le 
d o se  of 3 g, w i th  p r o b e n e đ d  1 g, i n  th e  t r e a tm e n t  of 
u n c o m p lic a te d  g o n o ư h o e a  in  a re a s  vvhere g o n o c o c d  
re m a in  sen sitìv e .

F o r  t h e  p ro p h y la x is  o f e n d o c a rd itis  in  p a tie n ts  a t  risk, 
a m o x id l l in  2 o r  3 g m a y  b e  g iv e n  a b o u t  1 h o u r  b e ío re  d e n ta l  
p ro c e d u re s . H o w e v e r, in  th e  UK, N IC E  su g g ests  th a t  su ch  
p ro p h y la x is  is u n n e c e s s a ry  (see  p. 17 9 .2 ).

F o r  th e  e ra d ic a tio n  o f H. pylori, a m o x id l l in  is g iv e n  w ith  
e i th e r  m e u o n id a z o le  o r  d a r i t h r o m y t ìn  a n d  a p r o to n  p u m p  
in h ib ito r ;  u s u a l  doses  o f  a m o x id l l in  a re  0 .75  o r  1 g  tvvice 
d a ily  o r  5 00  m g  th re e  t im e s  daily .

A n  e x te n d e d - re le a s e  í o rm u la t io n  c o n ta in in g  7 7 5  m g  o f 
a m o x ic illin  as th e  t r íh y d ra te  is a v a ila b le  in  th e  U SA  ỉo r  th e  
t r e a tm e n t  o f to n sillitis  a n d  p h a ry n g i t is  d u e  to  Strcptococcus 
pyogerus in  p a tie n ts  a g e d  12 y e a rs  o r  o ld e r . It is g iv e n  o ra lly  
in  a  do se  o f 7 7 5  m g  d a ily  lo r  10 days.

A m o x id ll in  is g iv en  b y  intramuscular o r  slovv intravenous 
ú ỹ e c tio n  in  d o se s  o f 5 0 0  m g  e v e ry  8  h o u rs .  I n  s ev ere  
in íe c tio n s , 1 g o f a m o x ic iU in  m a y  b e  g iv e n  e v e ry  6  h o u r s  b y  
s lo w  in tr a v e n o u s  in je c tio n  o v e r  3 to  4  m in u te s  o r  by 
in lu s io n  o v e r  30  to  6 0  m in u te s .

F o r  d e ta iỉs  o f d o ses  in  c h ild re n , see  p . 218 .3 .
D oses m a y  n e e d  to  b e  re d u c e d  in  m o d e ra te  to  s ev ere  

r e n a l  im p a irm e n t  (see  p .  2 1 9 .1 ) .
Amoxiàllin with clavulanic acid. A m o x id ll in  c o m b in e d  

vvith d a v u la n ic  a d d  (co -a m o x ic la v )  is g iv en  o ra lly  in  a  ra tio  
o f  a m o x id l l in  (as th e  t r ih y d ra te )  2 ,4 ,  7 , o r  14 p a r t s  to  1 p a r t  
o f c la v u la n ic  a d d  (as th e  p o ta s s iu m  sa lt) , o r  in tr a v e n o u s ly  in  
a  r a t io  o í 5 p a r ts  o ỉ  a m o x ic iỉ lin  (as th e  so d iu m  sa lt)  to  1 p a rt  
of d a v u la n ic  a d d  (as t h e  p o ta s s iu m  sa lt). D o ses  oi th e  
c o m b in a tio n , c a lc u la te d  o n  a m o x id l l in  c o n te n t,  a re  s im ila r 
to  th o se  lo r  a m o x id l lm  u se d  a lo n e .

R e íe re n c e s .
1. SpeUcr DCE, tt úỉ. . eds. Clavulanate/ 5 -laaam antìbioiics: hmher 

experỉence. J Antimicrob Chemotỉưr 1989; 24 (suppl B); 1-226.
2. Todd PA, BenCeld p. Amoxidllin/clavulanic add: an updatc oỉ ỉts 

antibacterial acdvíry. pbarrnacokineũc propenìes and iherapeutíc use. 
Drugs 1990; 39: 264-307.

3. Malik ZA. Liunan N. Ampidỉỉỉn and amoxidllin. Pediatr Rev 2006; 27: 
434-6.

4. Geddes AM tt ai. Introducĩíon: hỉstoncal perspectíve and development 
oí amoxidỉlm/davulanate. ỉnt J Antừnicrob Agatís 2007; 30 (suppl 2): 
S109-S112.

5. BaU p. The cỉỉnical deveỉopment and iauncb oí amoxỉciUln/davulanate 
for che ưeatment of a range of comniunitỴ-acquừed iníeccíonỉ. Int J 
Antímierob Agents 2007; 30 {suppl 2); SI ỉ 3-SỈ17.

6. Thanaviratananich s. ff aỉ. Once or twice daily versus ứiree tímes daily 
amoxidilin with or without davuỉanace (or the treaonent oỉ acute otìtis 
media. Avaiỉabỉe in The Cochrane Database oỉ SyscematícReviews; Issue 
4. Chichester. John Wiley; 2008 (accessed 06/08/09).

7. Salvo F, ti aỉ. AmoxỈQUin and amoxỉcilUn plus davulanate: a saỉety 
review. Expcrĩ ồpin DntỊ Sữfety 2009; 8: 111-8.

A d m ìn is tr a l io n  in  c h ìld re n . A m o x id ll in  m a y  b e  g iv e n  to  
n e o n a te s  a n d  c h ild re n  fo r  th e  ơ e a tm e n t  o f  in íe c tio n s  
c a u se d  b y  su sce p tib le  o rg a n ism s . I t  m a y  b e  g iv e n  orally , 
b y  in tr a m u s c u la r  ú ý e c tío n , b y  slovv in tr a v e n o u s  in je c tio n  
o v e r  3 to  4  m in u te s ,  o r  b y  in te r m i t te n t  in tr a v e n o u s  in fu -  
s io n  o v e r  3 0  to  6 0  m in u te s .

All cross-reíerences reíer to entries in Volume A
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F o r t h e  t r e a tm e n t  o f  su sc e p tib le  ũ ư e c tio n s  in d u d in g  
u r in a r y - t r a c t  in íe c tio n s , s in u sitis , u n c o m p lic a te d  c o m m u - 
n i ty - a c q u ữ e d  p n e u m o n ia ,  o ra l  in íe c tio n s , L y m e  d isease , 
a n d  sa lm o n e llo s is , t h e  BNFC sug g ests  th e  fo lỉo w in g  oral 
doses  f o r  n e o n a te s  a n d  c h ild re n ; th e s e  m a y  b e  d o u b le d  in  
se v e re  o r  s e r io u s  in íe c d o n s :
•  7  to  2 8  d a y s  o f  age: 30  m g /k g  ( to  a  m a x ũ n u m  of 6 2 .5  m g) 

3 t im e s  d a ily
•  1 m o n th  to  1 y e a r  o f  ag e : 6 2 .5  m g  3 tim es d a ily
•  1 to  5 y e a rs  o f  age : 125 m g  3 t im e s  daily
•  fro m  5 y e a rs  o f  age: 2 5 0  m g  3 tũ n e s  d a ily  T h e  BNFC a lso  

r e c o m m e n d s  th e  fo llo w in g  intravenaus d o se  ra n g e s  fo r 
n e o n a te s  a n d  c h ild r e n  w h ic h  m a y  b e  d o u b le d  in  s e v ere  
o r  s e r io u s  in íe c tio n s :

•  n e o n a te s :  30  m g /k g , g iv e n  e v e ry  12 h o u r s  fo r n e o n a te s  
less t h a n  7  d a y s  o f a g e  a n d  e v e ry  8  h o u rs  fo r  th o se  7  to  28  
days o f ag e

•  f ro m  1 m o n th  o í  a g e : 2 0  to  3 0  m g /k g  ( to  a  m a x im u m  of 
500  m g ) e v e ry  8  h o u rs ;  th e  m a x im u m  r e c o m m e n d e d  
do se  in  s e v e re  ũ ư e c t io n s  is  4 g  d a ily

I n  th e  U S A , t h e  f o llo w in g  l ic e n s e d  oral d o se s  a re  
r e c o m m e n d e d  fo r  a m o á d l l i n  d e p e n d in g  o n  in íe c tio n  
sev erity :
•  n e o n a te s  a n d  in ía n ts  less t h a n  12 vveeks o f  age : a 

m a x im u m  o f 3 0 m g /k g  d a ily  i n  d iv id ed  doses e v e ry  12 
h o u rs

•  c h ild re n  b o m  3 m o n th s  o f ạ g e  vveighihg less  t h a n  4 0  kg: 
25 to  4 5  m g /k g  d a ily  in  d iv id e d  d o ses  e v e ry  12 h o u rs ,  o r  
20  to  .40 m g /k g  in  d iv id e d  d o ses  e v e ry  8 h o u rs

•  c h ild re n  b o m  3 m o n th s  vveigh ing  4 0  k g  o r  m o re : as fo r 
a d u lts  (see  U ses  a n d  A d m in ís tra t io n . p . 216 .3 )

A lte m a tiv e ly , fo r  c h i ld r e n . f rọ m  1 m o n th  o f a g e  th e  
A m e ric a n  A c a d e m y  o f  p é d ia tric s  (A A P)1 re c o m m e n d s  oral 
doses o f  2 5  to  50  m g /k g  d a ily  i n  3 d iv id e d  doses  fo r  m o st 
in íe c tio n s .

F o r  o t i t i s  m e d i a ,  th e  BNFC re c o m m e n d s  th a t  c iú ld re n  
b o m  1 m o n th  o f a g e  m a y  b e  g iv e n  oral a m o x id l ỉin  4 0  m g /k g  
( to  a  m a x im u m  o f 1.5 g) d a ily  in  3 d iv id e d  doses; 
a l te m a t iv e ly  t h e  A A P re c o m m e n d s  9 0 m g /k g  d a ily  i n  2 
d iv id e d  d o se s . W h e re  c o m p lia n c e  m a y  b e  a  c h a lle n g e , UK 
llc e n se d  p r o d u a  in fo rm a t io n  su g g e sts  a n  a lte m a t iv e  c o u rse  
o f 7 50  m g  tvvice d a ily  fo r  2  d a y s  fo r  c h ild ren  b o m  3 to  10 
y ea rs  o f  ag e .

In  p a t ie n ts  w i th  c y s t i c  S b r o s i s  fo r th e  t r e a tm e n t  of 
ạ s y m p to m a tic  Haemopkiỉus infỉuenzae ca rr ia g e  o r  m ild  
e x a c e rb á tio n s , th e  BNFC r e c o m m e n d s  th a t  th e  fo llo w in g  
o ra l d o se s  m a y  b e  g iv e n  3 tim e s  daily :
•  c h ild re n  1 m o n th  to  1 y e a r  o f  age : 125 m g
•  c h ild re n  1 to  7  y e a rs  o !  age: 2 5 0  m g
•  c h ild re n  h o m  7  y e a rs  o f age: 5 0 0  m g
F o r th e  ư e a tm e n t  o f  U s te r ia l  m e n i n g i t i s ,  g r o u p  B 
s t r e p to c o c c a l  m í e c t i o n ,  o r  e n t e r o c o c c a l  e n d o c a r d i t i s ,  
th e  BNFC r e c o m m e n d s  th e  ío llovving  in tra v e n o u s  doses:
•  n e o n a te s :  5 0 m g /k g  g iv e n  e v e ry  12 h o u rs  fo r th o se  less 

t h a n  7  d a y s  o f  ã g e  a n d  e v e ry  8  h o ú rs  fo r  th o se  7  to  28  
d ay s o f  agẽ ; d o ses  m a y  b e  d o u b le d  in  m e n in g itis

•  c h ild re n  h o m  1 m o n th  o f age: 5 0 m g /k g  e v e ry  4  to  6 
h o u rs  ( to  a  m a x im u m  d o se  o f  2  g  e v ery  4  h o u rs )

F o r  p r o p h y l a x ỉ s  o f  e n d o c a r d l t i s  in  c h ild re n  a t  risk , u s  
e x p e rts2 su g g e s t  a  s in g le  oral d o se  of 5 0 m g /k g  30 to  60 
m in u te s  b e ỉo re  h ig h  r isk  p ro c e d u re s .

F o r d o se s  in  c h ild re n  w ith  r e n a l  im p a irm e n t  see  p . 2 1 9 .1 .
1. American Academy of Pedỉarrics. 2012 Red Book: Repơrt oftke Commìttee 

on lnfectious Diseases. 29th ed. Elk Grove Village. Illinois, USA: American 
Academy of Pediamcs, 2012.

2. YVilson w , tí aỉ. Prevemion of ỉníective endocarditỉs: guidelines from the 
American Heart Assodation: a guidelỉne ỉrom the American Heart 
Assodation Rheumatic Fever, Endocardttis, and Kawasakỉ Dỉsease 
Commỉttee. Councỉỉ on Cardiovascuỉar Disease In the Young, and the 
Councíỉ on Clinical Cardiology. Counciỉ on Carđíovascular Surgery and 
Anesthesia. and the Quality of Care and Outcomes Research 
Interdisciplỉnary Working Group. Circulation 2007; 116: 1736-54.
CorTortion. ibid.: «376-7. Also 3V3Ĩỉable at.* http://circ.ahạjoiimaĩs.org/
cgi/reprỉnt/116/15/1736 (accessed 13/08/09)

A d m in is tr a t io n  in  r e n a l  im p a irm e n t.  O ral doses  o f a m o x i-  
d l l in  s h o u ld  b e  re d u c e d  in  p a tie n ts  w i th  m o d e ra te  to  
s e v ere  r e n a l  im p a irm e n t  a c co rd in g  to  c re a tin in e  d e a ra n c e  
(CC):
•  cc 10 to  3 0 m L /m in u te :  m a x im u m  5 00  m g  e v e ry  12 

h o u rs
• cc le ss  t h a n  10 m L /m in u te :  m a x im u m  5 0 0  m g  e v e ry  24  

h o u rs
•  h a e m o d ia ly s is  p a tie n ts :  2 5 0  to  5 00  m g  e v e ry  2 4  h o u rs  

a n d  a n  a d d it io n a l  d o se  b o th  d u r in g  a n d  a ỉte r  th e  d ialysis 
sess ion .

In  c h ild re n  w e ig h in g  less t h a n  4 0  k g  a n d  u p  to  10  y e a rs  of 
a g e  w i th  r e n a l  im p a irm e n t,  U K  lic e n sed  p r o d u c t  in ío rm a -  
tio n  r e c o m m e n d s  d o sa g e  a s  ío llo tvs:
•  cc 10 to  3 0  m L /m in u te :  1 5 m g /k g  (m a x im u m  50 0  m g) 

e v e ry  12 h o u r s
• cc le ss  t h a n  lÒ m L /m in u te :  1 5 m g /k g  (m a x im u m  

50 0  m g) o n c e  d a ily
D ose  r e d u c t io n  s h o u ld  a lso  b e  c o n s id e re d  w h e n  g iv in g  
a m o x id l lm  b y  p a re n te ra l  ro u te s .

Adverse Eữects and PrecauHons
A s fo r  A m p id ll in , p .  2 21 .2 .

T h e  in d d e n c e  o f  d ia r rh o e a  is less w ith  a m o x id l lin  th a n  
a m p id llin .

H ep a titis  a n d  c h o le s ta tic  ja u n d ic e  h a v e  b e e n  re p o r te d  
w ith  a m o x id l ỉ in  p lu s  d a v u la n ic  a d d  (see  p . 2 1 9 .2 ); th e  
c la v ụ la n ic  a d d  c o m p o n e n t  h a s  b e e n  im p lic a te d . E ry th e m a  
m u ltìío rm e , S te v e n s - J o h n so n  sy n d ro m e , to x ic  e p id e rm a l 
necro lysis , a n d  e x ío lia t iv e  d e rm a tìt is  h a v e  a lso  b e e n  
a tt r íb u te d  o c c as io n a lly  to  th e  u s e  o f  a m o x id l l in  vvith 
c la v u la n ic  a d d .

U se  o f a m o x ic il lin  w i th  d a v u la n ic  a d d  d u r in g  p re g n a n c y  
fo r  p re m a tu re  r u p tu r e  o f  t h e  íe ta l  m e m b ra n e  h a s  b e e n  
a s so d a te d  w ith  a n  in c re a se d  risk  o f  n e o n a ta l  n e c ro tỉs ỉn g  
e n te ro c o litis . F o r  h i r th e r  in ío rm a tio n , s e e  u n d e r  P re m a tu re  
L a b o u r, p . 2 0 1 .3 .

Breast ỉeeding. A lth o u g h  a m o x id l l in  is e x c re te d  in  b re a s t  
m ilk  in  sm all a m o u n ts ,1 t h e  A m e ric a n  A c a d e m y  o f P ed ia-  
tric s  c o n sid e rs  t h a t  ỉ t  is u su a lly  c o m p a tib le  w i th  b re a s t  
ỉe e d in g .2

1. Kafetziỉ DA, tí aỉ. Passage of cephalosporỉns and amoxỉdUln into the 
breast milk. Aứa Patdiaừ Saơtắ 1981; 70: 285-8.

2. American Academy of Pedỉaơics. The ữansíer of drugs and other 
Chemicals in to human milk. Ptdiatria 2001; 108: 776-89. [Retỉred May 
2010] Correctỉon. ibùL: 1029. Also avaiỉable at: http://aappoỉicy. 
aappublications.org/cgi/content/fun/pediatrics%3bl08/3r776 (accessed 
24/05/04)

Effects on the liver. H e p a tiú s  a n d  c h o le s ta tic  ja u n d ic e  a sso - 
d a t e d  w ith  t h e  c o m b in a tio n  a m o x id l l in  w i th  d a v u la n ic  
a d d  (co -am o x ic lav )  h a v e  b e e n  r e p o n e d 1"* a n d  b y  1993  
th e  UK  CSM  h a d  re c e iv e d  13 8  rep o r ts  o f h e p a to b ilia ry  d is- 
o rd e rs , 3 o f vvhich  w e re  ỉa ta l .5 I t w a m e d  th a t ,  a l th o u g h  
u s u a lly  r e v e n lb le ,  th e  r e a c tio n  o í te n  o c c u rre d  a h e r  s to p -  
p in g  th e ra p y  w i th  a  d e la y  o f  u p  to  6 w e e k s . I t  a p p e a re d  
th a t  th e  d a v u la n ic  a d d  w a s  p ro b a b ly  resp o n sib le . R e ư o -  
sp e c tiv e  a n a ly s is  o f  cases  re p o r te d  in  A u s tra lia 4 a n d  a  
c o h o r t  s tu d y  in  t h e  UK7 ío u n d  in c re a s in g  a g e  a n d  p ro -  
lo n g e d  t r e a tm e n t  to  b e  m a jo r  risk  (ac to rs  ío r  ja u n d ic e  a h e r  
c o -a m o x id a v ; m a le  sex  Is a lso  a risk  íac to r. B y  1 997  th e  
C S M  c o n s id e red  th a t  c h o le s ta t ic  ja u n d ic e  o c c u rre d  w i th  a  
h e q u e n c y  o f a b o u t  1 in  6 0 0 0  a d u lt  p a tie n ts  a n d  th a t  th e  
risk  o f a c u te  l iv e r  in jn ry  w a s  a b o u t  6 tim e s  g re a te r  w i th  
c o -a m o x id a v  t h a n  w ith  a m o x id l l in  a lo n e . T h e re to re  i t  
r e c o m m e n d e d  t h a t  c o -a m o x id a v  s h o u ld  b é  re se rv e d  fo r  
b a c te r ìa l in íe c tio n s  like ly  to  b e  c a u se d  b y  a m o x id llin -re s is -  
t a n t  s tra in s , a n d  th a t  t r e a tm e n t  s h o u ld  n o t  u su a lly  e x c ẹ e d  
14  days.* U se is also  c o n s id e re d  c o n tra - in d ic a te d  in  
p a tie n ts  w i th  a  h is to ry  o f  ja u n d ic e  o r  h e p a tic  d y s h in c tio n  
a s s o d a te d  vvith c o -a m o x id a v  o r  o th e r  p en ic illin s .

1. Stricker BHC. tí al. Cholestatic hepadtls due to antỉbacterial comblnation 
oỉ amoxidllin and davulanỉc add (Augmemin). Dig Dừ Sà 1989; 34: 
1576-80.

2. WongFS, tí ai. Augmennn-induced jaundtce. MedJ Ausí 1991; 154:698- 
701.

3. Larrcy D. tí aỉ. Hepariris assodated wũh amoxydỉlln-cỉavulanỉc add 
combinaùon repon of 15 cases. Gut 1992; 33: 368-71.

4. Hebbard GS. tí ai. Augmentỉn-induced jaundice with a ỉatal outcome. 
MedJAust 1992; 156:285-6.

5. CSM/MCA. Cholestatỉc jaundỉce with co-amoxiclav. Current Problems 
1993; 19: 2. Also available at: http://www.mhra.gov.uk/home/tdcplg? 
IdcServíce*GETJ-ILHfrdDocName*C0N20244546*RevisionSelection- 
MethodsLatestReỉeased (ãccessed 28/07/08)

6. Thomson JA, tí ai. Risk ỉactors for the deveỉopment of amoxydllin- 
clavulanỉc add assodated jaundice. Med J Aust 1995; 162: 638-40.

7. Rodríguez LAG. tí ai. Rlsk of acute lỉver ỉnjury assodated wỉth the 
combination of amoxidllin and davuỉanic add. Arch Intem Med 1996; 
156:1327-32.

8. CSM/MCA. Revỉsed indỉcatỉons íor co-amoxidav (Augmentin). Current 
Rroblems 1997; 23:8. Also available at: http://www.mhra.gov.uk/home/ 
ỉdcplg?IdcService=GET_FlLE&dDocName=CON2023230&ReviskmS- 
e!eaionMethod=LatestReieased (accessed 1 ỉ /07/06)

Effecb on the teeth. T o o th  d isc o lo ra tio n  a s so d a te d  vvith 
t h e  u se  o ! a m o x id l l in  w i th  c la v u la n ic  a d d  h as  b e e n  
re p o r te d  ỉn  3 ch iid ren .*

1. Garcỉa-Lópex M, tí ai. AmoxyciUin-cỉavuIanìc acid-related tooth 
discoloration ỉn children. Pĩdiatria 2001; 108: 819-20.

Porphyria. T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o tp h y ria  C e n tre  (NAPOS) .a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s ih e s  a m o x id l lin  a n d  
c o -a m o x id a v  as  n o t  p o rp h y rin o g e n ic ;  th e y  m a y  b e  u se d  as  
d ru g s  o f íirs t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Daiabase for Acute Porphyria. Available at: http://www. 
drugs-porphyria.org (accessed 18/10/11)

Sodium content. E a c h  g  o ỉ  a m o x id U in  so d iu m  c o n ta in s  
a b o u t  2 .6  m m o l o f  so d iu m .

Interaờions
As fo r  A m p icillin , p . 2 2 1 .2 .

Antimỉcrobial Action
A s fo r  A m p id ll in ,  p .  2 2 1 .3 .

A m o x ic illin  h a s  b e e n  re p o r te d  to  b e  m o re  a c tiv e  in viíro 
t h a n  a m p id l l in  a g a in s t  Enttrococcus faecalừ, Helicobađer

pybrị a n d  Salmontlla spp., b u t  less a c tiv e  ag a in s t Shigella 
spp.

A m oxid l l in  is  in a o iv a te d  b y  b e  ta  lac ta m a se s  a n d  
complete c ro ss -re s is ta n c e  h a s  b e e n  re p o r te d  b e tw e e n  
a m o x id llỉn  a n d  a m p id l ỉin .  T h e  sp e c tru m  o f ac tiv ity  of 
a m o x id llin  m a y  b e  e x te n d e d  b y  u s e  w ith  a  b e ta - la c tam a sẹ  
in h ib ito r  su c h  a s  d a v u la n ic  a d d  (p. 2 7 0 .3 ). As w e ll as 
re v e rs in g  r e à s ta n c e  to  a m o x ỉd l l in  in  b e ta - la c ta m a se -  
p r o d u d n g  s ơ a in s  o f  sp e d e s  o th e n v is e  sen sitlv e , d a v u la n ic  
a d d  has  also  b e e n  re p o r te d  to  e n h a n c e  th e  ac tlv ity  o f 
a m o x id llin  a g a in s t  sev era l s p e d e s  n o t  g e n e ra lly  c o n s id e red  
sen sitív e . T hese  h a v e  in d u d e d  Bacteroides, Legionella, a n d  
Nocardia spp., Haemophilus influtnzae, Moraxella catũrrhalis 
(BTanhamella catarrhalií), a n d  Burkholderìa pseudomallei 
(Psmdomonaỉ pseudomaỉlã). H o w e v e r, Ps. atruỊỊÌnosa, Serratia 
marcesctns, a n d  m a n y  o th e r  G ra m -n e g a tiv e  b a c te r ia  re m a in  
res is ta n t. T ra n síe ra b le  re s is ta n c e  h a s  b e e n  re p o r te d  in  H. 
pylori.
Pharmacokìnetics
A m o x id llin  is r e s is ta n t  to  in a c t iv a t io n  b y  g astric  a d d .  I t  is 
m o re  rap id ly  a n d  m o re  c o m p le te ly  a b so rb e d  th a n  a m p id llin  
w h e n  g iven  o ra lly . P e a k  p la s m a -a m o x id llin  c o n c en tra tio n s  
o f  a b o u t 5 m ia o g ra m s /m L  h a v e  b e e n  se e n  1 to  2 h o u rs  a fte r  
a  dose  of 2 50  m g , w i th  d e te c ta b le  a m o u n ts  p r e s e n t  fo r  u p  to  
8  h o u rs . D o u b lin g  th e  dose  c a n  d o u b le  th e  c o n c e n tra tío n . 
T h e  p resen ce  o f  fo o d  in  t h e  s to m a c h  d o es  n o t  a p p e a r  to  
re d u c e  th e  to ta l  a m o u n t  ab so rb e d .

C o n c e n t ta t io n s  o f a m o x id l l i n  a f te r  in t ta m u s c u la r  
in je c tio n  a re  s im ila r  to  th o se  a c h ie v e d  vvith o ra l doses. ■ 

A b o u t 2 0 %  is b o u n đ  to  p la sm a  p r o te in s  a n d  p lasm a  haU - 
lives óf 1 to  1.5 h o u r s  h a v e  b e e n  re p o r te d .  T h e  haU -liíe  m a y  
b e  p ro lo n g e d  in  n e o n a te s , t h e  e ld e riy , a n d  p ạ tie rits  w ith  
r e n a l  im p a irm e n t; i n  s ev ere  r e n a l  im p a ữ m e n t  th e  h a lí- liíe  
m a y  b e  7  to  2 0  h o u rs .  A m o x ic iliin  is w id e ly  d isự ib u te d  a t 
v a ry in g  c o n c e n tra tio n s  in  b o d y  t issu es  a n d  Quids. I t  crosses 
th e  p lacen ta; sm a ỉl a m o u n ts  a re  d is tr ib u te d  in to  b re a s t  m ilk . 
L ittle  a m o x id ỉỉin  passes  in to  t h e  CSF u n le s s  th e  m en in g e s  
a re  inA am ed.

A m o x id llin  is m e ta b o lise d  to  a  l im ite d  e x te rn  to  
p en ic iỉlo ic  a d d  w h ic h  is e x a e t e d  in  th e  u r in e .  A b o u t 6 0 %  
o f  a n  o ral dose  o f  a m o x íd llỉn  is e x c re te d  u n c h a n g e đ  in  th e  
u r in e  in  6  h o u r s  b y  g lo m e ru la r  ũ l tr a t io n  a n d  tu b u la r  
s e c re tio n . U r in a r y  c o n c e n t r a t io n s  a b o v e  3 0 0 m ic r o -  
g ram s/m L  h a y e  b ẽ e n  re p o r te d  a f te r  a  d o se  of 2 5 0  m g. 
P ro b e n e d d  re d u c e s  re n a l  exCTetion. A m o x id ll in  is re in o v e d  
b y  h a e m o d ia ly ã s . H igh  c o n c e n ư a tio n s  h a v e  b e e n  re p o r te d  
in  b ile; som e  m a y  b e  e x c re te d  in  t h e  íaeces.

Amoxiãllin with clavulanic acid. T h e  p h a n n a c o k in e tic s  of 
a m o x ió llin  a n d  d a v u ỉa n ỉc  a d d  a re  b ro a d ly  sim ila r  a n d  
n e ith e r  ap p e ars  to  affec t th e  o th e r  to  a n y  g re a t  e x te n t. 

R e íe re n c e í
' 1. 'Sánchez Navarro A. New íormulatíons of amoxicillin/davulaiiic add: a

pharmacokinetíc and phaimacodynamỉc review. ơin Pharmacokờul 
2005; 44: 1097-115.

Preparatìons
Proprietary Preparatiocu (details are given in Volume B)

Single-ingredĩent Preporations. Arg.: Abiotyl; Abramoxt; Almor- 
san; Amixen Duo; Amixen; Amox-G; Am oxi Duo; Amoxi; 
Am oxibiott; A m oxidna; Amoxicler; Amoxidal Duo; Amoxidal; 
Amoxigrand; Amoxipenil; A m oxipotent; Amoxitenk; Amoxol 
Duo; AmoxoL' Antiam oxt; Biotam oxalt; Bioxilina Duo; Bioxili- 
na; Clofamox; Darritil; Dunox; Fabamox; Flemoxon; Fullcỉli- 
naf; Grinsil Duo; Grinsil; M ixd lin t; Moxiưat; Nobactam; Ópta- 
mox; Oximart; plamoxỷ; Telmox; Triíamox Đuo; Triiamox; Austraí.: Alphamox; A m ohexalt; Amoxil; Bgramin; Cilamox; 
Fisamox; Ibiamox; Maxamox; M oxadnt; Moxiclav; Ranmoxy; Austría: Am oxihexal; Amoxilan; Amoxistad; Clamoxyl; Ospa- 
mox; Belg.: Am oxypen; Baaim ed; Clamoxyl; Docam oxidt: 
Flemoxin; M oxitopt: Braz.: A m oũuxt; Arnox; Amoxadene; 
Amoxi-Ped; AmoxỉbronỶ; Amoxidil; Am oxiíarh Amoxil; 
Amoximed; Amoxina; Amoxitan; Ductocilina; Farmoxilf; 
Hiconạl; Hincomox; Licilon; Moxiplus; Neo M oxidlint; Neo 
Moxilin; Novodlin; Ocylin; Pharmox; Polimoxil; Probenil+T 
Prodoxilt; Sinot; Trimox; ulttam ox; Uni Amox; Velamox; Canad.: Amox; Apo-Amoxi; Novam oxin; Nu-Amoxi; Pro 
Amox; Chile: Abiolex; Amobiotic; Am oval Duo; Amoval; 
Amoxipenil; M oxilan ic Optamox; ơ tin a :  A Lin Xin (Ị5I#SÍ): 
Akelin (P ÍÍ Ị# );  Amoling ( H ^ ^ .) t ;  Am oxian (R X illlít;  
Amoxiỉin Am oxy (P ỉ í í / li ) ;  Hypher Qing-
di ( H í ) ;  Ri Ao (H U ); Xịndabeining (í̂ ịẾỊRỲ): Yabao Like 
(3Eã^JỘT); Yi Sa Lin ( ô i 8# ) ;  Zai Lin ( S # ) ;  Cz.: A m odent; 
Amoxihexal; Duom ox; Ospamox; Denm.: Flemoxin; ImaàUin; 
Imadrax; Fin.: Amorion; Amoxin; Fr.: Amodex; Bactox; Brista- 
m oxf; Clamoxyl; H icondlt; Ger.: Am agesant; Am oxi-Diolant; 
Amoxi-Heỉat; Am oxi-saan Amoxi-TabUnent; Amoxi-WoUft; 
Am oxit; Amoxibeta; Am oxidoct; A m oxihexalt; A m oxypent; 
Baktodllin; Flui-Am oxiđllint; IníectoM ox; Jutam oxf; Gr.: 
Amospes; Amoxil; Am oxim ydn; Aprọxal; B ứnoxal chrom oxyl; 
Daminopen; Dipenodn; Drinus: Flemoxin; Geymodllina; Izol- 
tiíi Lamberin; Matasedrin; Ospamox; Paradroxil; Prevasal; Prin- 
dm ox; Selevistine; Stevendllín; Suimagal; Triođanin; Wesfem; 
Hang Kong: Amon+; Am oxt; Am oxapẽn; A m oxont; A m oxyt; 
Aroxin; Edamox; HamoxilUnt; H icondlf; M oxdllinf; M oxdnt; 
M oxenỷ; M oxilen; M oxipent; Moxlin; Ospamox; Promox;

The Symbol f  denotes a preparation no longer actively marketed

http://circ.ah%e1%ba%a1joiima%c4%a9s.org/
http://aappo%e1%bb%89icy
http://www.mhra.gov.uk/home/tdcplg
http://www.mhra.gov.uk/home/
http://www
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RanoxylỶ; R eicham oxt; Setm oxilt; Unimox; Hung.: Clonamox; 
Duom ox; Ospamax; ĩndia: Actimox; Allmox; Amosym; Am ox; 
Am oxil; Am oxinga; Am oxipen; Amoxivan; Amoxybid; A m ox- 
yn; A m oxypen; Am yn; Antimox; Apimox; Aristomox; Atmox; 
Axcel; Axl; Betadllin; Betmox; Big Mox; Bỉomoxil; Bitamox; 
Blismox; Blumox; Brimox; Cidomex; Cipmox; clearm ox; 
Dam oxy; Delam in; Didm ox; Dormox; Dynamox; E-Amox; 
Edom ox; Erox P; Erox; Euphom ox; Finemox; Flemoxin; Fydo- 
mox; Genm ox; Glamoxin; Glymox; Gutenmox; Hipen; H yd- 
mox; Idim ox; Imox; Inmox; Jetmox; Kemox; Labmox; Lakmox; 
Lamoxy; Lexmox; Lirưnox; Lomox; Loxyn; Lupimox; M agdl; 
Max' M axm ox; M okcan; M onamox; MÕpen; M onnox; Mox; 
Moxú M oxibact; M oxidat Kid; Moxiday; Moxileb; M oxilup; 
M oxứ n et M oxim on; Moxind; Moxinova; Moxinta; Moxipal; 
Moxipil; Moxiplus; M oxitraq M oxspen; Moxtid: M oxybiotíc  
Moxycarb; M oxydil; M oxylong; Moxystat; Natamox; Nepom ox; 
Novam ox; O-M oxy; Octamox; Olymox; Onamox; Optimox; 
Osomox; R onem ox; Symoxyb ĩndon.: Abdim oxt; Adam; Am o- 
b io tic  Am osine; Amoxil; Am oxillm; Am oxsan; Arcamox; Bella- 
dd; B in tam oxt; B ioxyllint; Bulamoxy; Corsamox; Danoxilin; 
Dexym ox; E ipham oxy: Ethimox; Farraoxyl; Ikamoxyl; Inter- 
moxil; Kalmoxillin; Kimoxil; Lactamox; Lapimox; Leomoxyl; 
M edim oxt; M edocylỷ; Mestamox; Mexylin; Mokbios; M oxlint; 
M oxtídt; Novax; Nufam ox; Opimox; Ospamox; Peharaoxil; 
Penm ox; Prim oxilt; Pritamox; Rindomox; Robamox; Scannox- 
yb Silamoxỷ; Solpenox; Supramox; Topdllin; Vibramox; Wia- 
mox; WideriUin; Xiltrop; IrL: Amoxil; Clonamox; Geramox; 
Oramox; Pinamox; RimoxaUint; Israel: Am oxi; Moxypen; 
Moxyvit; ItaL: Alíamox; Amoũux; A m osot Amox; Am oxillm t; 
Am oxina; Bradim oxt; Hydramox; Mopen; M oxirent; Neotetra- 
nase; Oralmox; Pam odb Posmox; Sievcrt; Síntopen; Velamox; 
Zũnox; Jpn: Pasetodn; Malaysũr. Beamoxy; Betamox; M oxilcn; 
Ospamox; Ma.: A dm ox; AcroxiL' A m ed in at; Am idl; Amobay; 
Amoxữur; AmoxU; Am oxúiovagt; Araoxisol; Am oxivet; 
Ampliron; AmsaxUina; Armoxin; Betabiot; B ìm oxant; Biotaxil; 
Biovicain; Brenoxil; Dimopen; Doxamil; Examolin; Plem oxon; 
Gimabdna; G runidnat; Hidramox; Limoxin; Lorexil M; Lumox; 
Micro M ox; Micromox; M odm ed; M oxklina: Moxlin; Pena- 
m ox; Pentidox; Polymox; Prodomix; Servamox-P; Servamox; 
Soldd ina; Vandixỷ; Xalyn-On Neth.: A m oxit: Plemoxin: Nơrur.: Am oxillin; ImadUm; NZ: Alpha-Amoxi; Alphamox; 
Amoxi; Am oxil; Apo-Am oxi; Flem oxin; Ibiamox: Ospamox; Pkũipp.: Agpen; Am elox; Am oxico; Amoxil; Axnusaỷ; AMX; 
Ardent; A xm eb Bacdgent; Bcnem ox; Bradoxil; Caniim ox; Cila- 
mox; Cilỉam; Cleaiamox; Cycamil; Daisamox; Eleomox; Eppi- 
urexil; E ssenm oxt: G exdk Globamox; Globapen; Harbúnox; 
Himox; Koact; Kramollex; Lewlxin; Litưnox; Maelenoxyl; Mar- 
oxiL' M edim oxik M edvox; M egamox; Moks; M ontramoxt; 
Moxilliii; M oxipedt; Neom ox; Novam ox' Pediamox; Pediaxil; 
Penbiosyn; Pharmamox; Promox; Roddexil; Sterimox; Sumoxil; 
Syndoxil; Taimox; Telsũnox; Teramoxyb Tennox; TrexU; Val- 
m oxt; V alám ox; Vastamox; Vaxm ant; Vbellox; VVestíimox; 
X aiexyt; Xybatron; Yugoxil; 2edroxyn; Zerrsox; ZymoxyI; PoL: 
Amotaks; A po-A m oxit; Duom ox; EQcondl; Novamox; Ospa- 
m ox; PorL: Amoxil; Amplamox; Cipamox; Ciamoxyl;
Flem oxúi; M oxadent; Oraminax: Ospamox; Rus.: A m osia  
(Amochh); p lem oxin (Oxcmokchh); Gramox (rpaMOKc); H icondl 
(Xbxohiqui); Ospamox (OcnaMOKc); Ranoxyl (PaHOKcán); s^ ifr .:  
A -Lennont; A c u d lt; Allmox; Amocas; Am odllin; Amoxicap; 
Amoxib A m oxyfizzf; Betamox; C-M oxf; Ipcamox; M axdlỷ; 
Moxan; M oxym ax; M oxypen; M ym ox; Promoxil; Ranmoxy; 
Saltennox; Spectramox; Xeradlt; Yomax; Zaloxy; Zoxil; Singa­pore: Am oxa; Am oxapen; Amoxicap; Amoxigran; Amoxil; Apo- 
Amoxì; Aroxin; Betam ox; M oxilen: Moxipen; Ospamox; Puỉ- 
moxy; Sorimox; Synam ox; Unimox; Spain: Am inon; Am oxa- 
renỷ; Am oxỉ Gobens; Apamox; Borbalant; Britamox; Brondixỷ; 
Clamoxyl; Co A m oxin t; D obriddin t; H ubiotict: Hosboral; SwáL: Am im ox; Im adllin; Suritz.: Am oxi-M epha; Aálline; CU' 
m oxyl; SpectroxyIf; Supram oxt; Thai.: Arririllin; Am adn; 
Amox; A m oxat; A m oxdllin; AmoxL' Am oxidon; Ajmoxil; 
Amoxin; Am oxlin: Am oxy; A m oxylint; A m oxypac Asiamox; 
Augxil-G; Bomox; Camox; Clanoxy; Coamox; Dymoxin; IbU- 
mox' K am oxlnt; M an m o x  Mebđl; Milamox; Mox; M oxapent; 
MoxdL' M oxdllin; M oxdn; Moxilcap; M oxilin; Moximed: M ox- 
itabf; M oxn of; M oxodyl' M oxxot: M oxydllin; M oxyno; M ox- 
y p a c Pondnoxdlb  Promoxy; Pulm oxylt; P yram ox Randl; 
Ranoxyb Rapidav; S a m o x  Sam oxdt; Samoxúi; S anom ox Ser- 
vam ox; Sia-M ox; Sum oxdn; TO Ciỉlin; TV M ox; U-Amox; 
Unimox; Turk.: Alíoxil; Amoksilav; Amoksilin; Amoksina; 
Amosin; Atoksilin; Bioksil; Demoksik Largopen; Moksilin; 
Neoam ox; Remoxi]; Topramoxin; Trimosin; Xibac; UAE: Jul- 
pbam ox; UK: A m ixf; Amoram; Am oxideat; Amoxil;
Galenamox; Rimoxallin; ukr.: Am oxil (AMoxcna-KMn);
Flem oxìn (<bae«orcHH); Gramox (TpaMOKC); H icondi 
(XmcoHUHn); Ospam ox (Ocnatioxc); USA: Am oxib DisperM ox  
Moxatag; T rim ox \entz.: AmiơexyL' A m oían Am oxab Am oxi- 
duo; Amoxiga: AmoxUan; Amoxival; Amytin; Ospamox; Senta- 
pen; Sttừnox; Sum open; Trimoxal.

M uhi-ingredienl Preparotions. N um erous prcpara tions are liỉte d  
in  V olum e B.

Phonnocopoeia l  Preporotions
BP 20X4: A m oxid llm  Capsules: A m oxid llm  In jectìon ; A m ox- 
iciUin O ral Suspension; C o-am oxidav  ỉn jecáo n ; C o-am oxidav  
Oral Suspension; C o-am o x id av  Tablets; Dispersible Co-amoxd- 
d a v  Tablets;
USP 36: A m oxỉd lln i an d  C U vulanate Potassium  for O ral 
Suspension; A raox id llln  an d  C lavulanatc Potassium  Tablets; 
A m oxid llin  a n d  C lavulanic A d d  E x tendcd-R elease Tablets;

A m o x id U in  C apsu les; A m o x id ll in  fo r O ral S u sp e n s io n ; 
A m oxid llỉn  Tablers for Oral Suspension; A m oxid llin  Tablets.

A m p icillin  IBAN. USAN. riNNI 
'A rrilnoben iỵ lpén ic illln ; A m piđ lin ; A m plcilina;‘ A m piđlỊnas,1 
b e v a n d en is ; Ạm picillín, vatxeníritt;- A m picilline; A m piciíline 
an h ỷ d ré ; A m pidllinurti; Ạ m picillinùm  A nhydricum ; A m picy- 

J ln ấ  b é z w ọ d n a ; Arhpísilin; Ampisllliini; Amptsilliíni, v e d e tõ n ; 
Ạ r ih y d ro u s  A m picillin; AY-6108, BRL-1341; NSC-528986; P -5a ' 
,V ízm ehfès am picillịn ; W asserfreies Am picillin; AMniiiqnnnMH. 
(óA Ị-STÍạ-D -PhénylglycylarninolpenidlỊanic a c ìd .‘ ' 

;C ,6H , ^ A S = 3 4 9 ^  ;
CAS —  69-53-4.
ATC —  J01CA0Ĩ; S01MI9.
ATC Vet —  QJ01CAGI; QJ5ỉCA0t; QS01AAI9.
ỤNII ■— 7Ơ 82967RD.

NOTE. C o m p o u n d e d  p re p a ra tio n s  o f a m p id U in  m a y  b e  
re p re s e n te d  b y  th e  ío llovving n a m e s :
•  C o -flu a m p ic il {BAN)— ũ u c lo x a c illin  1 p a ri  a n d  a m p ỉd l l in  

1 p a r t  (w /w ) .

P S a rm a c o p o e ia s .  In  Eur. (see  p . v ii), Jpn, a n d  Vìet. 
lnt. a n d  u s  p e rm ìt  a n h y d ro u s  o r  th e  t r ih y d ra te .

P h . E u r .  8: (A m p id llin ,  A n h y d ro u s ;  A m piciU in  BP 2 0 1 4 ) . A 
vvhite o r  a lm o s t w h ite , c ry s ta ll in e  povvder. It e x h ib its  
p o ly m o rp h is m . S p a rin g ly  so lu b le  in  vvater; p r a a ic a l ly  
in so lu b le  ỉn  a lc o h o l, Ũ1 a c e to n e , a n d  in  ía t ty  oils. It d isso lves  
in  d i lu te  s o lu n o n s  of a d d s  a n d  o f a lk a li h y d ro x id e s . A 0 .2 5 %  
s o ìu tio n  in  w a te r  h a s  a  pH  o f 3 .5  to  5 .5 . S to re  a t  a 
te m p e ra tu re  n o t  e x c e e d in g  3 0  d e g re e s  in  a ír t ig h t  c o n ta in e rs .  

U S P  3 6 : (A m p id llin ) .  I t  is a n h y d ro u s  o r  c o n ta ỉn s  th re e  
m o le c u le s  o f w a te r  o f h y d ra t ìo n . A vvhite, p ra c tic a lly  
o d o u rle s s  c ry s ta ll in e  povvder. s l ig h tly  so lu b le  in  w a te r  a n d  
in  m e th y l  a lc o h o l;  in so lu b te  in  c a rb o n  te tra c h lo rid e ,  in  
c h lo ro ío rm , a n d  in  b e n z e n e . pH  o f a  1 %  s o lu tio n  in  w a te r  is 
b e tw e e n  3 .5  a n d  6 .0 . S to re  in  a ir r ig h t c o n ta in e rs .

Ampicillin Sodium IBANM, USAN, rlNNM)
A m in o b e n z y lp e n id l lin  S o d iu m ; A m picilin  s o d n á  sủl; 
A m p id lin a  sód ica ; A m p id lin o  n a trio  druska; A m pid llln - 
N atrium ; A m p id llin e  S od ique; A m pidH innatrium ; A m pidllin- 
n á tr iu m ; A m p id llin u m  N atricum ; A m picylina sodovva; 
A m pisilliininatrium ; Natrii A m pid llinum ; S o đ y u m  Am pisilin; 
H a ĩp n ii AMnnuM/1/iMH.
C 16H ,8N 3N a04S=371.4
CAS-  69-52-3.
ATC — J01CA0Ỉ; S0ĨAAI9.
ATC Vet —  QJ01CA01; OS01AAI9.
UNll —  JFN36L5S8K.

P h a rm o c o p o e io s .  In  Chín., Eur. (see  p . vii), lnt., Jpn, a n d  us. 
P h .  E u r .  8: ( A m p id llin  S o d iu m ). A  vvhite o r  a lm o s t w h ite  
b y g ro sc o p ic  p o w d e r .  F re e ly  s o lu b le  in  vvaten  sp a rin g ly  
so ỉu b le  in  a c e to n e ;  p ra tt ic a lly  in so lu b le  in  liq u ìd  p a ra t tin  
a n d  in  ía t ty  oils. A  1 0 %  s o lu ú o n  in  w a te r  h a s  a pH  o ! 8 .0  to  
10 .0 . S to re  i n  a ir t ig b t  c o n ta ỉn e n .

U S P  3 6 : (A m p id l lin  S o d iu m ). A  w h i te  to  o f f-w h ite , 
o d o u r le s s  o r  p rac ticaU y  o d o u rle ss , h y g ro sco p ic , c ry s ta llin e  
povvder. V ery  so lu b le  in  w a te r  a n d  in  iso to n ic  so d iu m  
c h lo r id e  a n d  g lu c o se  So lu tions . p H  o i  a  s o lu tio n  in  w a te r  
c o n ta in in g  th e  e q u iv a le n t  o f  a m p it í l l in  1%  is b e tv v e e n  8 .0  
a n d  10 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

Incom pcrtib ility . T h e  in c o m p a tib il i ty  o f  a m p ic illin  s o d iu m  
a n d  a m in o g ỉy co s id e s  is  w e ll e s ta b lish e d . In co m p a tib ili tie s  
h a v e  a lso  b e e n  re p o r te d  w ith  m a n y  o th e r  d ru g s, i n d u d in g  
o th e r  a n tib a c te r ia ls , a n d  a p p e a r  to  b e  m o re  p r o n o u n c e d  a t 
h ig b e r  c o n c e n ư a tio n s  a n d  in  S o lu tio n s  a lso  c o n ta in in g  g lu -  
cose.

S ta b ility . T h e  s ta b ili ty  o f S o lu tio n s  o f  am p ic illin  so d iu m  is 
d e p e n d e n t  o n  m a n y  la n o r s  in d u d in g  c o n c e n tra t io n , pH , 
te m p e ra tu re ,  a n d  th e  n a  tu  r e  o f t h e  v e h id e .  S ta b ility  
d e c re a se s  in  t h e  p re s e n c e  o f g lu co se , íru c to se , In v e r t  
su g a r, d e x tra n s ,  h e ta s ta rc h , s o d iu m  b ic a rb o n a te ,  a n d  lac t-  
a te .  I t  is r e c o m m e n d e d  th a t  r e c o n s t ì tu te d  S o lu tio n s  of 
a m p íd l l in  s o d iu m  ío r  in je c tio n  s h o u ld  b e  g iv en  y v ith in  2 4  
h o u r s  o f  p r e p a r a tio n ,  a n d  s h o u ld  b e  s to re d  a t 2 đ e g re e s  to  
8  d e g re e s  b u t  s h o u ld  n o t  b e  fro z e n . S o lu tio n s  ío r  in lu s io n  
a re  s ta b le  fo r  v a ry in g  p e rio d s  a n d  d e ta ils  a re  g iv e n  in  
lic e n sed  p ro d u c t  in ío rm a t io n .

R e íe re n c e s .
ỉ . Lynn B. The subiỉity and adminisrradon of intnvenous penicillins. Br J 

ỉníraven Ther 1981; 2(Mar): 22-39.

Ampicillin Tríhydrate ỊBANM. ríNNMì 
A m picilin  trih y d rá t;  A m picilina trih id ra to ; A m pìcilinas 
trih id ra ta s ; A m piciltin ; Á m pid llin -T rihydra t; A m picilline  
T rih y d ra tée ; A m picillin-trihidrát; A m picillintrihydrat; A m picil-

-iinum Trihydricum; Ampicyllna trójwodna; Ampisilliinitrihy- 
draatti; ẠMnnqkuvtMH XpnrnflpaT.
C,6H,9N3O4S,3H2O=403.4 . ...................cís — 7177-48-2. . -
ẠTC —  ẨI1CA0Ỉ; S0ÌAA19. ■
ÁTC Vef—  QJ01CA0I; QS0ỈAAỈ9. 
um  —  HXQ6AIN7R6.

P h a r m a c o p o e ia s .  I n  Eur. (see  p. v ii) , Jpn, a n d  Vĩít. In  Chin. 
u n d e r  t h e  t it le  A m p id lU n . ỉnt. a n d  us p e rm it  a n h y d ro u s  o r  
t h e  t r ih y d ra te  u n d e r  t h e  t it le  A m p id lU n .

P h .  E u r .  8 : ( A m p íd llin  T r ih y d ra te ) . A  w h i te  o r  a lm o s t 
w h i te ,  c ry s ta ll in e  p o w d e r .  S lig h tly  so lu b le  in  w a te r;  
p ra c tic a ỉly  in so lu b le  in  a lc o h o l a n d  in  ỉa t ty  o ils . I t  d isso lv es  
in  d i lu te  S o lu tio n s  o f  a d d s  a n d  o f a lk a li h y d ro x id e s . A  0 .2 5 %  
s o lu t io n  in  w a te r  h a s  a  p H  o f  3 .5  to  5 .5 . S to re  in  a ir t ig h t  
c o n ta in e rs .

U S P  36 : (A m p id llin ) .  I t  is a n h y d ro u s  o r  c o n ta in s  th re e  
m o le c u le s  o f  w a te r  o f  h y d ra tio n . A w h i te ,  p rac tic a lly  
o d o u r le s s  c ry s ta llin e  p o w d e r .  S lig h tly  so lu b le  i n  w a te r  a n d  
in  m e th y l  a lco h o l; in so lu b le  in  c a rb o n  te tra c h lo rid e . in  
c h lo ro lo rm , a n d  in  b e n z e n e .  pH  o f  a 1%  s o lu d o n  in  vvater is 
b e n v e e n  3.5 a n d  6 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administratíon
A m p id ll in  is u se d  in  th e  ư e a tm e n t  o f a  v a rie ty  o f  i n íe a io n s  
d u e  to  su sc e p tib le  o rg a n ism s  (see  A n tim ic ro b ia l A c tio n . 
p . 2 2 1 .3 ) . T h e y  in c lu d e  b ilia ry - tra c t  in íe c tio n s , b ro n ch itis , 
e n d o c a rd itis , g a s ơ o -e n te r i t i s  ( in d u d in g  sa lm o n e lla  e n te r it is  
a n d  sh ig e llo sis), g o n o r rh o e a ,  listerio sis, m e n in g itis , p e r ín a -  
ta l s tre p to c o c c a l i n íe a io n s  ( in t ra p a r tu m  p ro p h y la x is  a g a in s t 
g ro u p  B s tr e p to c o c d ) ,  p e ri to n it is ,  p n e u m o n ia ,  se p ticae rrú a , 
ty p h o id  a n d p a ra ty p h o id  íev e r , a n d  u r in a r y -ư a c t  in íe c tio n s . 
R e s is ta n c e  to  a m p id l l ìn  ís in c re a sin g ly  a p ro b le m  in  so m e  
in íe c tio n s ,  fo r  e x a m p le , g o n o ư h o e a .  p n e u m o c o c c a l  in le c -  
t io n s ,  r e s p ứ a to r y - t r a c t  in le c tio n s  d u e  to  Haemophilus 
inỊĩuenĩat OT Moraxclỉa catarrhalis (Branhamella catarrhalis), 
Salmonelỉa in íe c tio n s , sh igello sis, a n d  in le c tio n s  d u e  to  
Escherichia coli. F o r  d e ta ils  o f th e se  i n le d io n s  a n d  th e i r  
t r e a tm e n t ,  se e  u n d e r  C h o ic e  o f  A n t ib a a e r ia l ,  p . 172 .2 .

Jí b e ta - la c ta m a s e - p r o d u d n g  o rg a n is m s  a re  p re s e n t ,  
a m p id l l ìn  c a n  b e  g iv e n  w ith  a  b e ta - la c ta m a s e  ũ ư tib ito r  
su c h  a s  su lb a c ta m  (se e  belovv) o r  a  p e n id l l in a s e - r e s is ta n t  
d ru g  s u c h  a s  d o x a c il lin ,  d ic lo x ac illin . o r  H u d o x a d l l in  
(knovvn  as  C0 - f lu a m p id I) .  It m a y  a lso  b e  u s e d  w ith  a n  
a m in o g ly c o s id e  to  ín c re a se  th e  s p e c tru m  o f o rg an ism s  
c o v e re d ; i t  is a d v isa b le  to  g iv e  th e  ứ ỹ e c tio n s  s e p ara te ly .

T h e  d o sa g e  o f a m p id l l ỉn  vvill d e p e n d  o n  th e  se v e r i ty  o f  
th e  d ise a se , t h e  a g e  o f  th e  p a tie n t.  a n d  re n a l  íu n c t io n . 
A m p id lỉ in  is u s u a lly  g iv e n  o ra lly  as  t h e  t r ih y d ra te  a n d  b y  
in je c tio n  as  th e  s o đ iu m  sa lt. D oses a re  e x p re s se d  in  te rm s  o f 
t h e  e q u iv a le n t  a m o u n t  o f a m p id l l ỉn ;  1 .0 6 g  o ỉ  a m p id l l in  
s o d iu m  a n d  1 .15 g o f a m p id l l in  t r ìh y d ra te  a re  e a c h  
e q u iv a le n t  to  a b o u t  1 g of a m p id l lin .

T h e  u s u a l o ra l d o se  is 0 .2 5  to  1 g e v e ry  6  h o u r s  t a k e n  a t  
le a s t  3 0  m in u te s  b e lo re  o r  2  h o u rs  a h e r  fo o d . F o r  u r in a ry -  
t ra c t  in íe c tio n s ,  a m p id l l in  5 0 0  m g  is g iv e n  o ra lly  e v e ry  8  
h o u r s .  T h e  u s u a l  d o se  b y  in je c tío n  is  5 0 0  m g  e v e ry  4  to  6 
h o u r s  in tta m u s c u la r ly  o r  b y  s lo w  in ơ a v e n o u s  in je c tio n  o v e r  
3 to  5 m in u te s  o r  b y  in lu s io n ,  a l th o u g h  ío r  s e v e re  in íe c tio n s  
h ig h e r  d o se s  a re  o í te n  u se d .

F o r  ty p h o ỉd  a n d  p a ra ty p h o id  le v e r  vvhere  Salmoneỉla typhi 
s ư a in s  r e m a in  se n sitiv e  to  a m p id l l in ,  a n  o ra l  d o se  o f  1 to  2  g 
m a y  b e  g iv e n  e v e ry  6 h o u r s  lo r  2  w e e k s  fo r  a c u te  in íe c tìo n s , 
a n d  f o r  4  to  12 w e e k s  in  ca rr ie rs .

A m p ìd ll in  2 g  gi v e n  w ith  p r o b e n e d d  1 g, as  a  s in g le  o ra l  
d o se , h a s  b e e n  u se d  in  t h e  ư e a tm e n t  o í  u n c o m p lic a te d  
g o n o r rh o e a  in  a re a s  v v h ere  g o n o c o c d  r e m a in  sen sỉtlv e ; 
rep iea ted  d o ses  a re  r e c o m m e n d e d  in  fem a le s .

I n  m e n in g itis , h ig h e r  p a re n te ra l  doses  m a y  b e  u se d ; 12 g  
d a ily  g iv e n  ứ iư a v e n o u s ly  in  d iv iđ e d  d o se s  e v e ry  4  o r  6 
h o u r s  h a s  b e e n  su g g e ste d  ío r  l is te r ia l m e n in g itis .

F o r  i n ơ a p a r tu m  p c o p h y la x is  a g a in s t  g ro u p  B  s tte p to -  
coccal in íe c tìo n  in  t h e  n e o n a te ,  a  m a te m a l  d o se  o f  2 g b y  
in tr a v e n o u s  ú ỹ e c tio n  in it ia l ly  t h e n  1 g e v e ry  4  h o u r s  u n t i l  
d e liv e ry  h a s  b ẽ e n  su g g e ste d .

F o r  d e ta ils  o f  doses  in  c h ild re n . see  p . 2 2 1 .1 .
A m p id ll in  h a s  b e e n  g iv e n  b y  o th e r  ro u te s ,  u s u a lly  a s  a  

s u p p le m e n t  to  s y s te m ic  th e r a p y .  I n t r a p e r i to n e a l  o r  
in tr a p le u ra l  in je c tio n s  h a v e  b e e n  g iv e n  in  a  d o se  o f  
5 0 0  m g  d a ily  d isso lv ed  in  5 to  10 m L  o f  w a te r .  F o r  in tra -  
a r t i c u la r  in je c tio n , a m p id l l in  5 0 0  m g  d a ily  h a s  b e e n  g iv e n  
d isso lv ed  in  u p  to  5 m L  o f  w a te r  o r  a  s o lu tio n  o f  p ro c a in e  
h y d ro c h lo r id e  0 .5 % .

A m p ic i l l in  b e n z a t h i n e  h a s  a ls o  b e e n  g iv é n  b y  
in ơ a m u s c u la r  i n je a io n .

Ampiàllin with sulbactam. T h e  s o d iu m  sa lts  o i  a m p id ỉ l in  
a n d  su lb a c ta m  (p . 3 6 2 .1 )  m a y  b e  g iv e n  in tr a m u s c u ỉa r ly  o r  
in tr a v e n o u s ly  in  th e  t r e a tm e n t  o f in íe c tio n s  d u e  to  b e ta -  
la c ta m a s e -p ro d u c in g  o rg a n ism s . D oses a re  e x p re s se d  in  
te rm s  o f  t h e  e q u iv a le n t  a m o u n ts  oi a m p id l l in  a n d  
su lb a c ta m ; a v a ỉla b le  in je c tio n s  c o n ta ỉn  a m p ic illin  a n d  
s u lb a c ta m  in  th e  ra t io  2 :1 , re sp e c tiv e ly . T h e  u s u a l  do se  is

All cross-reíerences reíer to entries in Volume A
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a m p id l l in  1 g  w ith  su lb a c tam  5 0 0  m g  e v e ry  6 h o u rs ;  doses 
m a y  b e  d o u b le d  in  s ev ere  in íe c tio n s .

F o r  o ra l u s e  su lta m id ll in  (p . 3 7 1 .1 ), a  m u tu a l  p ro d ru g  o f 
a m p id l l in  a n d  su lb a c tam , m a y  b e  g iv en .

R e íe re n c e s .
1 Maỉik ZA, Lỉtman N. Ampỉtíũỉn andamoxỉdflin. Pediatr Rev 2006; 27: 

434-6.
2 Raíailỉdỉs PL et a i Ampldllirưsulbactam: current status ỉn severe 

bacteriaỉ ỉníectỉons. Drugs 2007; 67:1829-49.
3 Lode UM. Rarional antibionc therapy and the position of ampidllỉn/ 

sulbactam. lỉỉt J Aỉttimiavb A$ents 2006; 32: 10-26.

A d m in is tr a t io n  in  c h ild re n . A m p icillin  m a y  b e  g iv e n  to  
n e o n a te s  a n d  c h ild re n  fo r  t h e  ơ e a tm e n t  o f  in íe c tio n s  
c a u se d  b y  su sc e p tib le  b a c te r ia  a n d  m a y  b e  g iv en  o ra lly , b y  
i n tta m u s c u la r  in je c tio n , b y  s lo w  in ơ a v e n o u s  in ịe c tio n  
o v e r  3 to  5 m in u te s ,  o r  b y  in te r m i t te n t  in tra v e n o u s  in tu -  
s io n  o v e r  3 0  m in u te s .

F o r  t h e  ơ e a tm e n t  o f su sce p tib le  in ỉe c tio n s  in d u d in g  
u r in a r y - t r a c t  in íe c tio n s , o titis  m e d ia , sinusỉtis , u n c o m p li-  
c a te d  c o m m u n ity -a c q u ữ e d  p n e u m o n ia ,  a n d  sa lm o n e llo sis , 
t h e  BNĨC su g g ests  t h e  fo llo w in g  OTữl d o ses  fo r n e o n a te s  a n d  
c h ild re n ; th e s e  m a y  b e  d o u b le d  in  sev ere  o r  se rio u s  
in íe c tio n s :
•  n e o n a te s :  3 0 m g /k g  (to  a  m a x im u m  o f 62 .5  m g) g iv e n  3 

tim e s  d a ily  fo r  n e o n a te s  7  to  21 d a y s  o ld  a n d  4  tim e s  d a ily  
f o r  th o se  21 to  2 8  d a y s  old;

•  1 m o n th  to  1 y e a r  o f age: 6 2 .5  m g  4  tim es daily
•  1 to  5 y e a rs  o f age: 125 m g  4  t im e s  daily
•  f ro m  5 to  12 y e ă rs  o f a g e :-2 5 0 m g  4  tim e s  daily
•  f ro m  12 y e a rs  o f age : 2 50  to  5 0 0  m g  4  tim es d a ily
T h e  BNFC a iso  re c o m m e n d s  th e  íoUovvừig intravtnous dose  
ra n g e s  in  n e o n a te s  a n d  c h ild re n  w h ic h  m a y  b e  d o u b le d  in  
s e v e re  o r  s e r io u s  in íec tio n s :
• n e o n a te s :  30  m g /k g , g iv en  e v e ry  12 h o u rs  fo r n e o n a te s  

less  t h a n  7  d a y s  o ld , e v e ry  8  h o u r s  fo r  th o se  7  to  21 day s 
o ld , a n d  e v e rý  6 h o u r s  fo r th o se  2 1  to  28  days o ld

•  c h ild re n  h o m  1 m o n th  o f age : 2 5  m g /k g  (to  ã  m a x h n u m  
o f  5 0 0  m g) e v e ry  6  h o u rs

F o r  l is te r ia l m e n in g itis , g ro u p  B s tre p to c o c c a l in íe c tio n , a n d  
e n te ro c o c c a l  e n d o c ard itis , th e  BNĨC suggests  th e  fo llo w ln g  
intravertous doses;
• n e o n a te s :  5 0 m g /k g , g iven  e v e ry  12 h o u rs  fo r n e o n a te s  

le ss  t h a n  7  day s o ld , e v e ry  8  h o u r s  fo r  th o se  7  to  21 day s 
o ld , a n d  e v e rỹ  6 h o u rs  fõr th o se  2 1  to  28  days o ld ; th e  
d o se  is d o u b le d  fo r  th e  ư e a tm e n t  o f  m e n in g in s

• í ro m  1 m o n th  o f age: 50 m g /k g  e v e ry  4  to  6 h o u rs  ( to  a  
m a x im u m  o f 2 g e v e ry  4  h o u rs )  is  re c o m m e n d e d

In  th e  USA, t h e  A m e ric a n  A c a d e m y  o f  Paediatxics1 su g g ests  
th e  fo llo w in g  doses  g iv en  ùttramusadarly o r  intravenously, 
a l th o u g h  h ig h e r  d o ses  m a y  be  n e e d e d  fo r th e  ơ e a tm e n t  o f 
m e n in g itis  in  n e o n a te s :
•  fo r  n e o n a te s  a g e d  ^  7 d a y s  a n d  w e ig h in g  ^  2 kg: 

5 0 m g /k g  e v e ry  12 h o u rs;  ío r  t h e  t re a tm e n t  of p re s n m e d  
e a r l y - o n s e t  g r o u p  B s t r e p to c o c c a l  s e p t ic a e m ia ,  
lO O m g /k g  e v e ry  12 h o u rs  is a lso  suggested

•  fo r  n e o n a te s  a g e d  < 7  d a y s  a n d  w e ig h in g  > 2 k g :  
5 0  m g /k g  e v e ry  8  h o u rs ;  fo r t h e  t re a tm e n t  o f p re s u m e d  
e a r l y - o n s e t  g r o u p  B s t r e p to c o c c a l  s e p t ic a e m ia ,  
lO O m g /k g  e v e ry  12 h o u rs  is  a lso  suggested

•  fo r  n e o n a te s  a g e d  8  to  2 8  d a y s  a n d  vveighing < 2 k g :  
5 0 m g /k g  e v e ry  8  h o u rs;  a  d o s in g  in te iv a l  of 12 h o u rs  
m a y  b e  u s e d  u n t i l  2  w eek s  o f  l iíe  i n  e x tre m e ly  lo w  b ữ th -  
w e ig h t  n e o n a te s  ( th o se  w e ig h ỉn g  <  1 kg)

• fo r  n e o n a te s  ag e d  8 to  2 8  d a y s  a n d  vveighing >  2 kg: 
50  m g /k g  e v e ry  6  h o u rs

•  fo r  g ro u p  B s tre p to c o c c a l m e n in g itis  in  a ll t h e  a b o v e  
vveight g ro u p s: 7 5  m g /k g  e v e ry  6  h o u rs

•  c h ild re n  1 m o n th  a n d  o ld e n  100  to  1 5 0 m g /k g  d a ily  in  4  
d iv id e d  doses  (to  a  m a x im u m  o f 4 g  daily). F o r  s e v ere  
in íe c tio n s , a  to ta l d a ily  dose  o f  2 0 0  to  4 0 0  m g /k g  (to  a 
m a x im u m  o f 12 g ) is re c o m m e n d e d

A lte m a tiv e ly ,  ỉor m ild  to  m o d e ra te  in íe a io n s  in  c h ild re n  
fro m  1 m o n th  o f age, a  da ily  d o se  o f  50  to  lO O m g/kg  oralỉy, 
in  4  d iv id e d  d o ses  ( to  a  m a x im u m  o f 4 g  daily), m a y  also  b e  
u se d .

A m p id ll in  is  a lso  u se d  in  so m e  c o u n tr ie s  in  c h ỉld re n  to  
e ra d ic a te  c h ro n ic  ca rr ia g e  o f  Salmonella typhi a n d  s. 
paratyphi, w h ic h  c a n  c a u se  ty p h o id  a n d  p a ra ty p h o id  íe v e r  
resp e c tiv e ly ;  a n  intramuscular d o se  o f  lO m g /k g  ( to  a  
m a x im u m  of 2 5 0  m g) e v e ry  6  h o u r s  fo r  4  to  6  w e e k s  h a s  
b e e n  r e c o m m e n d e d .

ỉ . American Academy oỉ Pediatrics. 2012 Red Book: Report of the Committee 
on In/eữious Dừeases, 29th ed. Elk Grove Vỉũage, Hỉinois, USA: American 
Academy o( Pediatrics. 2012.

A d m in is tr a t ío n  in  r e n a l  im p a irm e n t.  U K  licen sed  p ro d u c t  
in ỉo r m a t ío n  ad v ise s  th a t  th e  d o se  o f  a m p id lỉin  s h o u ld  b e  
r e d u c e d , o r  t h e  d o se  in te rv a l  in c re a se d , in  se v ere  r e n a l  
im p a i rm e n t  ( c re a tin in e  d e ạ ra n c e  le ss  t h a n  lO m ự m in u te ) .  
P a t ie n ts  u n d e rg o in g  d ialysịs s h o u ld  rec e iv e  a n  a d d it io n a ỉ  
d o se  a f te r  t h e  sess io n .

A  rev ievv1 o f a n tũ n ic ro b ia ỉ  d o s in g  in  critica lly  111 p a tie n ts  
r e c e iv in g  r e n a l  re p la c e m e n t th e r a p y  rec o m m e n d s  th a t  

•p a t ĩe n ts  u n d e rg o in g  c o n tin u o u s  r e n a l  r e p la c e m e n t th e ra p y  
(CRR T) re c e iv e  a  lo a d in g  d o se  o f  2 g, fo llo w e d  b y

m a in te n a n c e  doses  o f 1 to  2 g  a t  in te r v a b  d e p e n d in g  o n  
th e  ty p e  o f  CRRT:
•  c o n tin u o u s  v e n o v e n o u s  h a e m o íil tra tio n  (C W H ): e v e ry  

8  to  12 h o u rs
• c o n tin u o u s  v e n o v e n o u s  h aem o d ia ly sis  (CVVHD): e v e ry  

8 h o u r s
•  c o n tin u o u s  v e n o v e n o u s  h a e m o d ia ũ lơ a t io n  (C W H D F ); 

e v e ry  6  to  8 h o u rs
F o r c r itic a lly  ill p a tie n ts  u n d e rg o in g  in te r m itte n t  h a e m o -  
d ỉalysis, t h e  a u th o rs  su g g e st a  d o sin g  r e g im e n  o f 1 to  2  g  
e v e ry  12 to  2 4  h o u r s .1

1. Heintz BH, ti  al. Antinúcrobial dosỉng concepts and recommendatians 
ỉor crìtícally ỈU aduỉt patíents receỉvỉng continuous renal replacement 
therapy or ỉmennittent hemodỉaỉysỉs. Pharmacotíưrapy 2009; 29; 562- 
77.

Adverse Effeds
A s fo r  B e n z y lp e n id llin ,  p .  231 .2 .

S k in  ra s h e s  a re  a m o n g  th e  m o st c o m m o n  ad v e rse  e ữ e c ts  
a n d  a re  g e n e ra lly  e i th e r  u rtic a r ia l  o r  m a c u lo p a p u la r ;  th e  
u r tic a r ìa l  r e a c tio n s  a re  ty p ic a l o f p e n ld l l in  h y p e rse n s ít iv ity , 
w h ile  t h e  e ry th e m a to u s  m a c u lo p a p u la r  e ru p t io n s  a re  
c h a ra c te r is t ic  o f a m p id l l in  a n d  a m o x id llin  a n d  o f te n  a p p e a r  
m o re  t h a n  7  day s a fte r  s ta ró n g  t re a tm e n t.  S u c h  ra sh e s  m à y  
b e  d u e  to  h y p e rse n s it iv ity  to  th e  b e ta - la c ta m  m o ie ty  o r  to  
th e  a m in o  g ro u p  in  th e  s id e -c h a in , o r  to  a  to x ic  r e a c tio n . 
T he  o c c u rre n c e  o í  a  m a c u ỉo p a p u la r  ra sh  d u i in g  am picU ỉin  
u se  d o e s  n o t  n ecessa rily  p r e d u d e  th e  s u b s e q u e n t  u s e  o f  
o th e r  p e n id l l in s .  H o w e v e r, s in c e  it  m a y  b e  d U h c u lt in  
p rac tic e  t o  d is tin g u ish  b e tw e e n  h y p e rse n s it iv e  a n d  to x ic  
re sp o n se s , sk in  te s tin g  fo r  h y p e rse n s itiv ity  m a y  b e  a đ v isa b le  
b e ío re  a n o th e r  p e n id l l in  is u se d  in  p a tie n ts  w h o  h a v e  h a d  
a m p id l ỉ in  rash e s . M o st p a tie n ts  w ith  in íe c tìo u s  m o n o -  
n u d e o s is  d e v e lo p  a  m a c u lo p a p u la r  ra sh  w h e n  ơ e a te d  w ith  
a m p id l l in ,  a n d  p a tie n ts  w i th  o th e r  ly m p h o id  d iso rd ers  s u c h  
as  ly m p h a t ic  leu k a e m ia , a n d  possib ly  th o se  w i th  HTV 
in íe c tio n , a lso  a p p e a r  to  b e  a t  h ig h e r  risk. M o re  s e rio u s  sk in  
re a c tio n s  m a y  o c c u r a n d  e ry th e m a  m u lt ìío rm e  a s s o d a te d  
w ith  a m p id l l in  h as  o ccasio n a lly  b e e n  re p o r te d .

G a s tro in te s tin a l  a d v e rse  eữ ec ts, p a rt ic t i la r ly  d ia r rh o e a  
a n d  n a u s e a  a n d  v o m itin g , o c c u r q u ite  o í te n ,  u su a lly  a í te r  
o ra l  u se . P se u d o m e m b ra n o u s  colitis h as  a lso  b e e n  re p o r te đ .

Effeds on the liver. A m p id ll in  h a s  b e e n  a s s o d a te d  vvith 
h e p a tic  in ju ry .  SeU -lim iting  cho lestasis w a s  re p o r te d  in  a  
2 3 -y e a r -o ld  m a n  vvho re c e iv ed  o ra l a m p id l l in ; ' r e c u r re n c e  
íollõvved e a c h  o f 2 s u b s e q u e n t e x p o su re s  to  t h e  d ru g . A  
ca se  o f  c h ro n ic  c h o lestas is  a s so d a te d  w ith  a m p id l ỉ in  ú se  
h a s  a lso  b e e n  rep o r te d .2

S e v e re  a n d  p ro lo n g e d  ch o lestas is  h as  a lso  b e e n  r e p o r te d  
a f te r  t te a tm e n t  vyith a m p id l l in  p lu s  su lb a c tam ; g ra d u a l 
r e s o lu tio n  o f  th e  c o n d it io n  o c c u rre d  o v e r  7  m o n th s .1

1. Kõklũ Sa et al. Recurrem choỉestasỉs due to ampidỉlỉn. Atm Pharmaeother 
2003; 37:395-7.

2. Cavanzo FJ, et ai. Chronỉc choỉestasis, paudty of bile ducts, red cell 
aplasỉa, and the Stevens-Johnson syndrome: an ampidỉlin-assodated 
cãse. Gastroenterology 1990; 99: 854-6.

ỉ. Kỗldủ Sa et ai. Probabỉe suỉbactam/ampidUin-assodated prolonged 
chỡlestasỉs. Aìtrt Pharmaeother 2004; 38: 2055-6.

Precautíons
As fo r B e n z y lp e n id llm , p . 231 .3 .

A m p id ll in  sh o u ld  b e  s to p p e d  i{ a  sk in  ra s h  o c c u rs . I t  
sh o u ld  p re íe ra b ly  n o t  b e  g iv en  to  p a tie n ts  vvidi in íe c tio u s  
m o n o n u d e o s is  s ince  th e y  a re  e s p e d a lly  su sc e p tib le  to  
a m p id l l in - in d u c e d  sk in  rash es; p a tíe n ts  w i th  ly m p h a tìc  
le u k a e m ia  o r  possib ly  HTV in íe c tio n  m ay  a lso  b e  a t  in c re a se d  
risk  o f d e v e lo p in g  sk in  rash es .

M y a s th e n ia  g ra v is .  T h e  sy m p to m s of a  w o m a n  w ith  
m y a s th e n ia  g rav is  w e re  e x a ce rb a te d  w h e n  sh e  vvas g iv e n  
a m p id llin .!

ỉ. Argov 2. et aỉ. Ampicilỉin may aggravate dỉnical and experimental 
myasthenỉa gravỉs. Ardt Neurol 1986; 43: 255-6.

Porphyria. T h e  D rug  D a ta b ase  fo r A cu te  P o rp h y rỉa , c o m - 
p iled  b y  t h e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  S w ed e n , d a s ã h e s  a m p id l l in  a s  n o t  
p o rp h y rin o g e n ic ;  it  m a y  b e  u se d  as a  d r u g  o f  fư s t c h o ic e  
a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Dnjg Database [or Acute Porphyiia. AvaUable ac http://www. 
dmgs>porphyria.org (accessed 18/10/11)

S o d iu tn  c o n te n t .  E a c h  g o f am p ic illin  so d iu m  c o n ta in s  
a b o u t  2 .7  m m o l o f so d iu m .

Interactions
A s fo r  B e n z y lp e n iá ll in ,  p .  2 32 .1 .

Antigout drugs. A n  in c re a se d  h e q u e n c y  o f  sk ỉn  r a s h e s  h a s  
b e e n  re p o r te d  in  p a tie n ts  rec e iv in g  a m p id l l in  o r  a m o x id l-  
lin , vyith  allopurinol, c o m p a re d  w ith  th o s e  rec e iv in g  th e

an tìb a c te r ia l a lo n e ,1 b u t  th is  c o u ld  n o t b e  c o n íĩrm e d  in  a  
su b se q u e n t s tu d y  ,2

1. lick E  Porter JĐ. Potentỉatíon of ampidlUn skin reactions by alỉopurinol 
or hyperuriceinia. J ơin Pharmacol 1981; 21:456-6.

2. Hoigné R, et a i Occurrence oí examhems In reỉatỉon to aminopenỉdỉlin 
preparadoĐS and allopurinoL N Ertgl J Med 1987; 316: 1217.

A n tim a la r ia ls . T h e  a b s o rp tio n  o f  a m p id l lin  h a s  b e e n  
re d u c e d  in  h e a lth y  su b je c ts  tak in g  Moroquinc.*

ỉ . Aịỉ HM. Reduced ampidỉỉỉn bỉoavailability ỉoỉlovvỉng oral coadmỉnistra- 
tion with chloroqulne. J Antờrũcrob ơtemoứter 1985; 15: 781-4.

Antimicrobỉai Action
A m p id llin  is a  b e ta - la c ta m  a n tìb a a e r ia l .  I t  is b a d e r ìd d a l  
a n d  h a s  a s im ila r  m o d e  o ỉ  a c tío n  to  th a t  o f b e n z y lp e n id llm  
(p . 232 .1 ), b u t  a s  a n  a m in o p e n id ỉ l in  ỵvith  a n  a m in o  g ro u p  
s id e -c h a in  a t ta c h e d  to  t h e  basic  penicU lin  s tru c tu re ,  
a m p id l lin  is b e t te r  a b le  to  p e n e tra te  th e  o u te r  m ẹ m b r a n e  
o f so m e  G ram -n e g a tív e  b a c te r ia  a n d  h a s  a  b ro a d e r  sp e c tru m  
o f activ ity .
•  A m p id llin  re se m b le s  b e n z y lp e n id ll in  in  its  a c tìo n  a g a in ỉ t  

G ram -p o sitív e  o rg an ism s , ín d u d in g  Streptoaiccus pneumo- 
niae an d  o th e r  s tre p to c o c d , b u t, w i th  th e  p o ssib le  
e x cep tio n  o f  a c tìv ity  a g a in s t  Enterococcus Ịaecatừ, it is 
s lighdy  less p o t e n t  t h a n  b e n z y lp e n id ll in .
Lừteria monocytogenes ÌS h ig h ly  se m itìv e .

•  T h e  G ram -n e g a tiv e  c ọ c d  Moraxella catanhalừ (Branka- 
meỉỉa cataưhalừ), Nrisseria gononhoeae, a n d  N. meningitídừ 
a re  sensitive.

•  A m p id llin  is m o re  a c tiv e  th a n  b e n z y lp e n id ll in  a g a in s t 
so m e  G ra m -n e g a tiv e  b a d ll i ,  i n d u d in g  Haemophilus 
inỊlucmae a n d  E n te ro b a c te r ia c e a e  s u c h  as Escherichia 
coli, Proteus mirabiĩừ, Salmontltứ a n d  Shigella spp . I t  is 
in ac tiv e  a g a in s t  Pstudomonas aeruginosa.

• A m p id llin  a lso  h a s  a c tiv ity  sũ n ila r  to  b e n z y lp e n id ll in  
ag a in s t o th e r  o rg an ism s  in d u d in g  m a n y  a n a e ro b e s  a n d  
Actinomyces spp .

Activity mth other anứmícrobmừ. T h ere  is sy n e rg y  a g a in s t  
so m e  b e ta - la c ta m a s e -p ro d u d n g  o rg an ism s b e tw e e n  an ip i-  
c illin  an d  b e ta - la c ta m a se  in h ib ito rs  su c h  as  d a v u lạ n ic  a d d  
o r  su lb ac tam , a n d  a lso  p e n ỉd ll in a se -s ta b le  d ru g s  s u c h  as 
d o x a d l l in  o r  Q u d o x a d l lin .  Sy n erg y  h a s  also  b e e n  s h o w n  
be tvveen  a m p id llin  a n d  a m in o g ly co sid es  ag a in s t a  r a n g e  of 
o rgan ism s, i n d u d in g  e n te ro c o c d . V ariab le  eữ e c ts  r a n g in g  
b o m  synergy  to  a n ta g o n is m  h a v e  b e e n  re p o r te d  b c tw e e n  
am p id U in  a n d  o th e r  b e ta  lac tam s, b a rte r io s ta t íc  d ru g s  su c h  
a s  c h lo ra m p h e n ic o ỉ, a n d  r í ỉa m p lậ n .

Resừtance. L ike b c n z y lp e n ir i ll in , a m p id l l in  is in a c t iv a te d  
b y  b e ta  lac tam ases, a l th o u g h  o th e r  m e c h a n ism s  m a y  b e  
rẽ s p o n s ib le , í o r  re s is ta n c e  in  som e s p e d e s . T h e rẹ  a re  
geo g rap h ica l v a ria tio n s  in  t h e  in d d e n c e  o f  re s is ta n c e , b u t  
m o s t  s ta p h y lo c o c d  a n d  m a n y  s tra in s  o f E. coli, H. influenzae, 
M. catarrhalừ, N. gonorrhoeae, a n d  Salmaneỉla a n d  Shigèlla 
sp p . a re  res is tan t.

Pharmacolànetícs
A m p id l lin  is  re la tiv e ly  re s is ta n t  to  in a c tiv a tio n  b y  gas tr ic  
a d d  a n d  is m o d e ra te ly  w e ll ab so rb ed  b o m  th e  g a s tro -  
in te s tin a l  t r a d  a í te r  o ra l  doses. F ood  c a n  in te r íe re  vvith th e  
a b so rp d o n  o f a m p id l l ỉn  so  d o ses  sh o u ld  p re íe ra b ly  b e  ta k e n  ... 
a t  le a s t 30 m in u te s  b e ío re  m eạ ls . P e a k  c o n c e n ơ a t io n s  in  
p la sm a  o ccu r in  a b o u t  1 to  2  h o u is  a n d  a fte r  a  5 0 0 -m g  o ra l 
d o se  a re  re p o r te d  to  r a n g e  hom 3 to  6 m ic ro g ra m s/m L .

P eak  p lasm a  c o n c e n tra t io n s  of a m p id lỉin  a fte r  a  5 0 0 -m g  
in tra m u sc u la r  d o se  g iv e n  as  th e  so d iu m  sa lt o c c u r  w i th in  
a b o u t  1 h o u r  a n d  a re  r e p o r te đ  to  ra n g e  f ro m  7  to  
14 m ic ro g ram s/m L .

A m p id ll in  is w id e ly  d is t r ib u te d  a n d  th e r a p e u t i c  
concentrations can be achỉeved in ascitic, pleural, and 
j o in t  ỉluids. I t  c rosses  th e  p la c e n ta  a n d  sm all a m o u n ts  a re  
d is tr ib u te d  in to  b re a s t  m ilk . T h e re  is lit tle  d iííu s io n  i n to  th e  
CSF excep t w h e n  t h e  m e n ỉn g e s  a re  inĐ am ed . A b o u t 2 0 %  is 
b o u n d  to  p lasm a  p ro te in s  a n d  th e  p lasm a  hah-U ỉe  is a b o u t  1 
to  1.5 h o u rs , b u t  th is  m a y  b e  in c re a se d  in  n e o n a te s ,  th e  
e ld e riy , a n d  p a tỉe n ts  vvith r e n a l  im p a ữ m e n t;  in  s é v e re  re n a l  
im p a irm e n t haU -lives  o f  7  to  20  h o u rs  h a v e  b e e n  re p o r te d .

A m p id ll in  is m e ta b o lis e d  to  so m e e x te rn  to  p e n id l lo ic  
a d d  vvhich is e x c re te d  in  t h e  u r in e .

R e n a l d e a ra n c e  o{ a m p id l l in  o ccu rs  p a rt ly  b y  g lo m e ru la r  
S l tta tìo n  a n d  p a r t ly  b y  tu b u la r  secre tio n ; i t  is r e d u c e d  by  
p ro b e n e d d . A b o u t  2 0  to  4 0 %  o f a n  o ra l  d o se  m a y  b e  
e x c re te d  u n c h a n g e d  in  t h e  u r in e  in  6  h o u rs;  u r ìn a ry  
c o n c e n tra tỉo n s  h a v e  ra n g e d  h o m  0 .2 5  tó  1 m g /m L  a f te r  a  
d o se  o f 500  m g . A lte r  p ă re n te ra l  u se  a b o u t  60  to  8 0 %  is 
e x c re te d  in  t h e  u r in e  vvith in  6  hovựs. A m p id ll in  is  re m o ý e d  
b y  h aem o d ia ly s ís . H ỉg h  c o n c e n tra tìo n s  à re  re a c h e d  in  b ile ; it  
u n d ẹ rg o e s  e n te r o h e p a t ìc  r e c y d in g  a n d  so m e  is e x c re te d  ịn  
th e ía ẽ c e s .

AmpiàUin with suỉbaứam. T h e  p h a rm a c o k in e tic s  of 
a m p id l l in  a n d  s u lb a c ta m  a re  b ro ad ly  s im ila r  a n d  n e ith e r  
a p p e a rs  to  a ữ e r t  t h e  o th e r  t o  a n y  g re ã t e x te rn .

The Symbol t  denotes a preparation no longer actìvely marketed

http://www
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P r e p a r a t io n s

Proprietary Preparations (details are g iven  in  V olum e B)

Single-ingredient Preparalions. Arg.: Alpovex; Ampi-Bis; Ampi- 
d ert; Ampigen; Ampigrandt; Ampinox; Ampitenk; A m pixent; 
AtedEna; Bactilina; Pabopdlinat; G alddina; Histopenf; Tníaci- 
Una; Trimicrot; YVeltìdlinat; AustraL: Alphadnỷ; Ampicyn; 
Austrapen; Ibimicyn; Austria: Standadllin: Belg.: Penưexyl; 
Braz.: Axnpit; Am pidllan; A m pidlt; Ampidlab; Ampidlase; 
Am pidbl; Am pitílon; Ampigran; A m piloán; Ampladlina; 
Am pladn; Am plibact; Bínotal' Cilinon; Cilipent; Emicilin; 
Expectodlin; Gonol; Gram dlinat; Paienzym e Ampidlina; 
Canad.: Apo-Ampi; Nu-Ampi; China: Ai Luo Di (3 £ ỹ iÉ ); An 
Tai Lin ( ỉc M # ) ;  Anbbdan (ỉciỉMlll); Bixianshu (£"11111«); En Pu 
Luo (B 1 f& );  Lingxu (£Ufi); Yixide (1P S 1Ì); Denm.: Penơex- 
yl; Fin.: A-Pen; Ger.: Binotalt; Cr.: Abetathen; Adelcopen; 
AUomydn; Am pidpen; Com peton Comrarilin; Coperdlex; 
Extrapen; Prateline; Fraxidlline; IỉtidUlne; Penơexyl; Pidlin; 
Spiradllin; Stopan; Toscapen; Xanline; Hong Kong-. Am pisult; 
AmprcxyL’ Apo-Am pit; Pamedl; Penodilt; Pentrexylt; Uni- 
A m pidnt; Hung.: Sem idllin; Standadllin; India: Alberdlin; 
AUadllin; Ampijet; Ampilin; Ampipen; Ampisyn; Ampy; Aristo- 
dllin; Badpen; Biodlin; Broadl; Broadidlin; Campidllin; Cin- 
dllin; Dabdlin; Dynadl; Eskaydllin; Ingacillin; JP-Cilin; M ax- 
amp; Megasyn; M onodlin; Natcodllin; Neodllin; Nepodl; 
Osodllin; Rosdllin; Synthodlin; Indon.: Ambiopi; A m dliint: 
Ampi; A rcodIlinf, Binotal; Biopensynt; CetadUin+; Corsacillin; 
Kalpidlin; Opidllin; P aipid llint; Pcnbiotict; Penbrúint; pha- 
pin; polypen; Prim adllint; Sanpidllin; Standadllin; Ultrapenỷ; 
VicdUin; Xepadllin; IrL: Clonamp; Novapent; Penbritint: 
R im adllint; Israel: Penibrin; ltal.: Ampilux; Ampiplus Sím- 
plext; Amplital; Atnplkert; Pemrexyl; Malaysìa: Ampilin; 
Pam edb Standadllin; Mex.: Adlm ed; Alphapen; A)vedrinf: 
Am-An; Am bidrint; Ambiosol; Ampex; Ampi-Quim; Ampi- 
Tecno; Am pigrint; Ampimex; Am prexynt; Amsapen; Anglo- 
pen+; A zpend lf; Bestdlina-A; Binotal; Brem ednat; Brupen; 
D eam dlinat; Dibadlina; DUerin; Expidn; Plamidna; Grami- 
pen-F; Iqỉadlina; Lam pidnt; Lu2ampil; Marovilina; M eprái- 
naỷ; M exapint; Mibiot; Omnipen; Pebioc Penbririn; pentiven  
Penưexyl; Prodlina; Prodưert; Prom edlina; Sinaplin; Tronex; 
Yapamicint; Zumorin; Norw.: Penưexyk Phũipp.: Aldribid; 
Am pidn; A m pidin; Ampico; Ampinex; Ampisan; Ampitrex; 
Ampizef; Bactim edt; Cilisod; clovillin; Dindl; Dinpen; Eurodn; 
Exdllin; Ẹamadn; Gramdl; Mapdril; MiCTodlln; Obodl; Panac- 
ta; Penbritin; P enttexylt; Picaplin; Polypen; Rotorin; shinapcn; 
Sodampen; Trumcpen; Vatadl; PorL: Am pbíarb Estreptobron- 
col-h Hiperbiotico Retaid; Hiperbiotico; Rus.: Standadllin  
(OranaattHmiHH); Zetsyl (3ctchji); S.Afr.: Acupillint; Am pimaxt; 
Ampipen; Am pisaitt; Be-Am pidl; M-P-Cil; Penbritint; Pen- 
ritet; P eterdllint; Ranatnp; Spectradlt; singapore: Ampicap; 
Ampilin; Dhadllin; P am edlt; Standadllin; Spain: Britapen: 
Gobem idna; Swtd.: Doktadliirv Thai.: Am idlin; Am ỉlint; 
A m paq Am pi Frx; Ampi-Oral; Ampi; Am pidn; Am picynt; 
Ampihoí; Ampilin; Ampillin; Am pim yđn; Am pipac Ampra; 
Amprexyb EradUint; M edidllin; Penbritint; Pencoư ext; Pen- 
ơexylỷ; S ỉam pidlt; Sum apent; Utodllin; V adllint; Vicdllint; Turk.: Alfasi]in; Ampisid; Ampisina; Neosilin; Penbiỉint; Seska- 
silin; Silina; UAE: Julphapen; UK: M agnapent; Magnapen; 
Magnapen; Penbritin; RimadUin; .USA: Prindpen; Venez.: 
Alampen; Ampenina; Ampilan; Arcocilin.

M ubi-ingredient Preporo tions. Arg.: A m inoxidỉn Sulbadam ; 
Am pi-B is Plus; A m pigen SB; A m plibenxatin  B ronquial; Crono- 
p e n  Balsam ico; M etíd b  Prixin; UnasynaỶ; Austria: Unasyn; Braz.: A m bexetal; A m plo ta lt; BenzotaẼ  Com bactan; D u ra p e n t; 
O ptacilin; U nasyn; U ropielon; Chile: A uropennz; U nasyn; china: F u m aix m  J ịd ị tẹ  KaƯa (S Ị t t ) ;  Pu
s h u  S h u  A n  Xin ( Ỡ S S r ) ;  sh u an x ilin
s h u đ i (USfc); S h u tab ituo  S tanyn  ( i t t ì . ' ? ); U nasyn
( Í f c i8 f ) ;  Xôn A n  Lin Zhuo Tong (-ặ lỉí);  Cz.: Bitam -
m on; U nasyn; Fr.: U n ad m ; Ger.: A m pidlU n c o m p t; U nadd; Gr.: Begalin-P; D em otine; Hang Kong: c lo x a m p t;  c lo x a m p it; 
c lo x a m p ilin t; C o -A m d o x t; L a m p id n t; P am ed o x t; R o sd lo x t; 
U nasyn; Hung.: U nasyn; India: ADC; Adilox; AK-60; A ldlox; 
A m d-C Iox; A m d o m in u s; A m d o x ; A m id o x  Plus; Amisul; Am k- 
lok; A m pidoxa; A m pilong; Ampilox-LB; Am pilox; A m pitum ; 
A m plus; A m plus; A m poxin-LB; A m poxin; A m py C; A m py S; 
A m pylox; A m pysul; Am sat; B ad d o x ; Bactim ox Plus; Bactim ox; 
Baxin-D-LB; Baxỉn-D ; Baxin-LB; B axin; Betarnp; B idopen; 
B ilactam ; Broadidox-LB ; B road idox ; C am pid llin  plus; Cam pi- 
lox-LB; Cam pilox; c a d o x ;  C indox-S; 'c lã d n ; Clax; C lim pcn; 
c lo m en tín ; C lo m p ic  Clotrop; c lo x a p e n e ; C loxdn; Com bilox- 
LB; Com bilox; Com bipen; D-Clox; D abdlox; DC-Ped; DC; Duo- 
d o x ; E ld o x  Plus; E ldox; Em uiox; E rad idox ; E u p h o d o x ; G- 
Clox; H d o x ; In tadox-D ; K loxam p; M agnacUlin; M ed id o x  Plus; 
M eg ad o x  LB; M egadox; M egapen; Napi-D; N epodox; O m ni- 
p c a -  O sodllln-S ; S u lbadn ; Israel: U nasyn; ItaL: A m plium ; 
B e th ad l; L o rid n ; U nasyn; Jpn: U nasyn-S; Malaysia. Easyn; 
Shlnasyn; S u ỉb ad n ; Sulbam p; U nasyn; Mex.: A m p id o x -D t: 
A n g lo tex t; Bisolvon A; B ru d lin a ; B rupen  Com puesto; Dia- 
m p re x t; D oxapenỷ; M ucolin; Panac K+; P a n a c  P enbritin  Ex; 
Pentìbrom ; Pentidix; Pentrexyl E x p e c  U nasyna; philipp.: 
A m bad tam ; A m pứnax; A m pisul; D in o d n ; Silgram; Subadllin ; 
Su lb ad n ; S u ltad llin ; U nasan; U nasyn; Pot.: U nasyn; Rus.: 
L ibakdl (JlH6axmoi); O xam p (OxcaMn); O xam p id n e  
(OxcaMnHiỊHH); O xam sar (OxcaMCap); S u lb a d n  (CymỗauHR); Sul- 
tasin  (CymbTacHH); U nasyn (yHa3HB)f; S.Afr.: A m pidox+; 
A m poxin; A pen; C loxam; M egam ox; Singapore: Unasyn; Spaim A m pilevelỷ; G obem idna R e ta rd t; Retarpen; Thai.: 
A m pcoxin; A m p id o x t;  Sulam ; S u lbacdn ; S u lbadlline; Unasyn; 
V ic d llin -s t; Turk.: Alỉasid; Azosilin; C om bidd; Devasid; Duo- 
bak; D uobaktam ; D uodd ; N obedd ; Prob idd ; Sulbakỉit; Suldd;

Sultasid; S u ltìbac  UK: M ag n ap e n t; M agnapen; M agnapen; ukr.: A m pisid (AMnHCHa); A m pisu lb in  (AitnHcyxfc6HH); U nasyn 
(yHaaKH)Ỷ; USA: U nasyn; Veneĩ.: A m pibactan; Fipcxiam ; Sinií; 
ù n asy n .

Pharmocopoeial Piepurnlio m
BP 2014: A m pidllin  Capsules; A m p id llin  In jectíon ; A m pid llin  
Orai Suspcnsion; C o-fluam pidl Capsules; C o-D uam pidl Oral 
Suspension;
USP 36: A m pidllin  an d  P ro b e n ed d  for O ral Suspension; 
A m pid llin  and  Sulbactam  ỉo r Injecrion; A m pidU in Capsules; 
A m pid llm  for ln jectab le Suspension; A m pid llin  for Injecrion; 
Am picillin for O ral Suspensỉon; A m pid llin  Tabletỉ.

Apramycin IBAN, USAN, rlNNỊ

47657; Apramiđna; Apramycine; Apramyđnum; EL-857; EL-
857/820; Nebramycin Factór 2; AnpaMMi4MH.
4-0[(2/?,3/?,4a5,6fl,75,8/?,8a/?)-3-Amino-6-(4-amino-4-deoxy-
a-D-glucopyranosyloxy)-8-hydroxy-7-methylaminoperhy-
dropyrano[3,2-6]pyran-2-yl]-2-deoxystreptannine.
Q ,H 4,NsO„=539.6
CAS —  37321-09-8.
ATC Vet —  QA07M92; QJ01GB90; QJ51G890.
UNII —  388K3TR36L

Apramycin Sulfate IBANM, ríNNM)

Apramicina, sulfato de; Apramycin Sulphate; Apramycine, 
Sulfate d’; Apramycinl Sulías; Apramyclnsulíat; Apramysiini- 
suMaattĩ; Sultato de apramicina; AnpaMHLịMHa CyrrbcJ>ar.
C2, H41 NsO, ,2 ’/5H2S04=784.8 
CAS — 41194-16-5. 
um  —  8UYL6NAZ3Q.

P h o rm a c o p o e ia s .  In  BP(Vĩt).
B P (V et) 2 0 1 4 : (A p ra m y d n  S u lla te ) . T h e  su lỉa te  o f  a n  
a n c ib io tic  p r o d u c e d  b y  c e r ta in  s ơ a in s  o f  Streptomyces 
tenebrarius o r  b y  o th e r  m e a n s .  T h e  p o te n c y  is n o t  less t h a n  
4 3 0 u n i t s  p e r  m g , c a lc u la te d  vvith  r e le re n c e  to  th e  
a n h y d ro u s  su b s ta n c e . A  lig h t b r o w n  h y g ro sc o p ic  p o w d e r  
o r  g r a n u la r  m a te ria l. F ree!y  so lu b le  ỉn  w a te r;  p r a a ic a l ly  
in so lu b le  in  a lc o h o l, in  a c e to n e , in  e th e r ,  a n d  in  m e th y l  
a lco h o l.

ProfìỊe
A p r a m y d n  is a n  a m in o g ly co s id e  a n t ib a a e r i a l  u s e d  as  th e  
su lía te  i n  v e te r in a ry  p rac tic e  ío r  th e  ư e a tm e n t  o f  su sce p tib le  
in íe c tio n s .

Arbelcacin Sulfate ỊriNNMì

ABK (arbekacin); AHB-DBK (arbekacin); Arbekacin Sulphate; 
Arbekacina, sulfato de; Arbékacine, Sulíate d'; Arbekacini 
Sulfas; HABA-Dibekacin (arbekacin); Sulfato de arbekacina; 
ApõeKam-tHa Cy/ibệaT.
0-3-Amino-3-deoxy-a-D-glucopyranosyl-(1-»4)-0-[2,6-dia- 
mino-2,3,4,6-tetradeoxy-a-D-e/ythro-hexopyranosyl-(1— 6)]- 
A/'-[(2S)-4-amino-2-hydroxybutyryQ-2-deoxy-L-streptamine 
sulphate.
C2j Hì 4N6O 1o/ H j S0,
ơ ó  —  51025-85-5 (arbekaàn).
ATC —  J01G812:
ATC Vet —  Q301GB12. 
um  —  G7395HĨ992.

Phormacopoeias. In  Jpn.

ProỊile
A rb e k a d n  is a n  a n ú n o g ly c o s id e  a n tib a c te r ia l  d e riv e d  f ro m  
d ib e k a d n  a n d  h a s  g e n e ra l  p ro p e r t ie s  s im ila r  to  th o se  of 
g e n ta m iã n  (p. 3 0 6 .2 ). I t  h a s  b e e n  u s e d  as t h e  su iía te  in  th e  
t r e a tm e n t  o f s e r io u s  in fe c tio n s  d u e  to  m e t id ll in - re s is ta n t  
Staphylococcus aureus.
Preparations
Proprietary Preporotioni (details a re  g iven  in  V olum e B) 

Single-ingredient PreparaHons. Jpn: H abekadn .

Arsanilic Acid IBA.N, HNNj
Acide Arsanilique; Ácido arsanílico; Acidum Arsanilicum; 
Aminarsonic Acid; Arsanílico, áádo; AS-101; ApcaHHBOBaR 
KnơiOTa. ", : ,
p-Aminobenzenearsonic acid; 4-Aminophenylarsonic acid. 
QHjAsN03=217.1 
CĂS— 98-50-0.
UNII—  UDX9AKS7ŨM.

NOTE. T h e  c o d e  A S -1 0 1  h a s  a ls o  b e e n  u s e d  ío r  a n  
im m u n o m o d u la to r  in v e s t ig a te d  as  a n  a n tin e o p la s t ỉc  a n d  
a n tiv ira l .

p h a rm a c o p o e ia s .  I n  u s ío r  v e te r ln a r y  u s e  o n ly .

U S P  3 6 : (A rsan ilic  A d d ) .  A  w h i te  t o  o í f-w h ite  CTystaUine 
p o w d e r .  S o lu b le  i n  h o t  w a te r ,  i n  a m y l a lc o h o l, a n d  in  
S o lu tio n s  o f  a lk a li  c a rb o n a te s ;  s lig h tly  so lu b le  i n  c o ld  w a te r, 
in  a lc o h o l, a n d  in  a c e tic  a d d ;  in so lu b le  in  a c e to n e , in  
c h lo ro fo n n , i n  e th e r ,  i n  b e n z e n e , a n d  in  d i lu te  m in e ra l  
a d d s ;  sp a iin g ly  s o lu b le  in  c o n c e n tr a te d  m in e ra l  a d d s .

Sodium Arsanilate ỊBANM. ríNNMi
A rsanilate d e  sò d iu m ; A rsanilato  só d ic o ; Nátrii Arsanilas; 
S o d iu m  A m in a rso n a te ;  S o d íu m  A n ilarso n a te ; HaTpMii 
ApcaHMnaT.
Sođ ium  4 -a m in o p h en y la rso n a te .
Q H 7AsNNaC>3=239.0 
CĂS —  127-85-5.
UNII —  UC2409302Q.

Pharmacopoeias. Fr. i n d u d e s  th e  a n h y d ro u s  su b s ta n c e  a n d  
th e  tr ih y d ra te .

ProỉịỊe
A rsa n ilic  a d d  a n d  so d iu m  a rs a n i la te  a re  u se d  in  v e te r in a ry  
m e d id n e  ío r  th e  p ro p h y la x is  a n d  t r e a tm e n t  o f  e n te r ic  
in le c tio n s  in  p igs  a n d  a lso  as  g ro v v th -p ro m o tin g  a g e n ts .

Aspoxicillin IrlNNI
Aspoxicilina; Aspoxidlline; Aspoxiđllinum; TA-058; AcnoK-
omnnnMH.
(2S,5ft,6fi)-6-{(2fi)-2-[(2fl)-2-Amiho-3-(methylcarbamoyl)pro- 
piọnamido]-2-(p-hydroxyphenyl)acetamído}-33-dimethyl-7- 
oxcHt-thia-1 -azabicydo[3.2.0]-heptane-2-carboxylic acid. 
Cj,H27N50 7S=4936 
CAS —  63358-49-6.
UNII —  0745KNO26J.

P tia rm a c o p o e ia s .  Jpn i n d u d e s  th e  t r ih y d ra te .

ProfíỊe
A sp o x id ll in  is a  u r e id o p e n id l l in  t h a t  h a s  b e e n  g iv en  
in ư a v e n o u s lỵ  in  t h e  t r e a tm e n t  o f  su sc e p tib le  in íe c tio n s .

Preparations
Proprietary Preparotions (details are g iven  in V olum e B) 

Singie-ingredient PreparaHons. Jpn: Doyle.

Astromicin Sulfate ịUSAN, piNNMỊ
Abbott-44747; Astromicin Sulphate; Astromicina, suífato de; 
Astromidne, Sulfete d'; Astromicini Sulfas; Portimidn A 
Sulphate; KW-1070; Sulíato de astromicina; AcrpoMHLtnHa 
Cy/ibặaT.
4-Amino-1-(2-amino-A/-methy!acetamido)-l,4-dideoxy~3-0- 
(2 ,6 -d iam ino-2 ,3 ,4 ,6 ,7-pentadeoxy-3-L -/yxo-heptopyranosyl)- 
6 -O m ethyk-cb /V o-i nosi tol sul p h a te . 
C^HBsNsO^HaSO^ÓOI.e
G4S —  55779-06-1 (astromìdn); 72275-67-3 (asưomidn 
sulỉate); 66768-12-5 (xHịSOi).
UNII —  POY3S0T3BD. . _ _ ;

P h a rm a c o p o e ia s .  I n  Jpn.

Proỉịle
A s tro m id n  is a n  a m in o g ly c o s id e  a n t íb a a e r i a l  p r o d u c e d  b y  Micromonospora sp p . a n d  vvith  a c tio n s  a n d  u se s  s ù n ìla r  to  
th o se  o i  g e n ta m id n  (p. 3 0 6 .2 ). A s t ro m id n  su lía te  h a s  b e e n  
g iv en  b y  in tr a m u s c u la r  in je c tio n  o r  in tr a v e n o u s  in íu s io n . 
D osag e  s h o u ld  b e  a d ju s te d  b a se d  o n  s e ru m -a s ư o m id n  
c o n c e n ư a tio n  m o n ito r in g .

Preparations
Proprietary Preporotions (details are g iven  in  V olum e B) 

Single-ingredient Preparotions. 3pn: F o r tim id n t.

Avilamycin IBAN, USAN, rlNNI 

Avilamidna; Avilamydne; Avilamydnum; LY-048740 {avila- 
mycin or avilamycin A); Aan/iaMHLiMH.
Q31HQ8CI2O32 (aviíamydn A)= 1404.2
CAS —  11051-71-1 (avilamydn); 69787-79-7 (avilamydn A);
69787-80-0 (avilamydn Q.
UNH —  720WDX56D3.

All cross-reíerences reíer to entries in Volume A
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Profile
A vilam y c in  is  a n  a n tib a c te r ỉa l  t h a t  h a s  b e e n  u s e d  in  
v e te r in a ry  m e d ic in e  a s  a  g ro v v th  p ro m o to r .

A v o p a r c i n  IBAN, USAN, rỉNN)
Avoparcina; Avoparcine; Avoparcinum; Compóund 254; 
ABonapuMH. ■
CAS — 37332-99-3. ‘

Proỉile
A v o p a rđ n  is a  g ly c o p e p tid e  a n t ìb a a e r i a l  u su a lly  p ro d u c e d  
by  Amycolatopsis Cũloradensừ ịStreptomycts candidus). I t  h a s  
b e e n  in c o rp o ra te d  ũ i to  a n im a l  feedstuf£s to  p ro m o te  
grovvth.

C ro s s -re s is ta n c e .  T h e r e  is  e v id e n c e  o f  cross-res istance  
betvveen  a v o p a r d n  a n d  v a n c o m y d n .1 Sug g estío n s  th a t  
v a n c o m y d n - re s is ta n t  o rg a n ism s  c o u ld  e n te r  th e  h u m a n  
p o p u la tio n  ỉro m  th e  fo o d  C hain  a s  a  r e s u l t  of th e  u se  of 
â v õ p a rđ n  as a  g r o w th  p ro m o to r  in  a n im a ls 13 w e re  dis- 
p u te d  b y  th e  manuíactuiers o f  a v o p a r d n ,4’5 b u t s u c h  u se  
h as  novv b e e n  b a n n e d  in  m a n y  c o u n tr ie s .  A fter a  b a n  in  
th e  EU  o n  th e  u s e  o f  a v o p ạ r d n  as  a  grovv th  p ro m o to r  in  
a n im a ls  th e re  h a s  b e e n  s ó m e  e v id e n c e 6-7 oỉ a  d e c re a se  in  
th e  p re v a le n c e  o f v a n c o m ỵ d n - re s i s ta n t  e n te ro c o c d  in  a n i-  
m a l a n d  h u m a n  f lo ra , b u t  o th e r  s tu d ie s  i n  v a rio u s  c o u n -  
tries* '10 h a v e  in d ic a te d  c o n s id e ra b le  p e rs is te n c e  o f  ĩu c h  
o rg an ism s.

1. Klare L tí aỉ. vanA-medỉated high-levcl glycopcptíde resỉstance in 
Bnterococcus íaedum ừom anỉmaỉ husbanđry. PEMSMicrobiolLeữ 1995; 
125: 165-72.

2. Hovvarth F, Poulter D. Vancomydn resỉstance: lime to ban avoparcin? 
Lanctí 1996; 347: 1047.

ỉ. Wtse R. Avopardn and animaỉ feedstu£L Larưtí 1996; 347: 1835.
4. Mudd A. Vancomydn reãstance and avoparcin. Lancst 1996; 347:1412.
5. Mudd AJ. Is ỉt tirae to ban aỉỉ andbiotỉcs ỉ ỉ  animaỉ growth-promotíng 

agents? Lancet 1996; 348: 1454-5.
6. Pantosú A, tí al. Decrease oí vancomydn-resistant enterococd in pouỉtry 

meat aítcr avopardn ban. Lancet 1999; 354:741-2.
7. van den Bogaard AE, tí ai. The effect oỉ bannỉng avopardn on VRE 

carriage ỉn The Netheriands. J Aníừniavb ơtemoứưr 2000; 46:146-7.
8. Manson JM, tí ai. Persistence of vancomydn-resistant enterococò in 

New ZeaUnd broilen aỉter 'discontỉnuation of avopardn use. Appl 
Environ Microbiữỉ 2004; 70: 5764-8.

9. Sarum M. t í  a i Prevalence, persistence. and moiecuìar characterúatỉon 
of gỉycopeptíde-resistant enterococđ in Norvvegian poultry and pouliry 
ỉarmers 3 to 8 years aỉter the ban on avopardn. Appĩ Environ Microbioỉ 
2006; 72: 516-21.

10. Lim SK. et al. Persistence of vanA-type Enterococcus ỉaedura in Korean 
livestock aỉter ban on avopardn. Microb Drug Raist 2006; 12: 136-9.

Azidamfenicol ỊBAN, ríNNi

Azidamfénicol; Azidamfenicolum: Aádarnphenicòl; Aádan- 
íenicol; Aádoamphenicol; Bayer-52910; A3HAaM<t>eHMKOJi.
2-Azido-N-[(afi,3/?)-p-hydroxy-a-hydroxymethyl-4-nitrophe- 
nẹthyQacetamide.
C„H,3N50 5=2953
CAS —  13838-08-9. . . . . . .
ATC— S01AA25. . . .
ATC Vet —  QS0IAA25.
UNII —  40257685LM.

P r o / Ị 7 e

A zid am fen ico l is a n  a n tib a c te r ia l  th a t  is r e la te d  s tru c tu ra lly  
to  c h lo ra m p h e n ic o l (p . 2 5 9 .1 ) .  I t  h a s  b e e n  u sed  as 1%  eye 
d rops in  th e  t r e a tm e n t  o f  b a c te r ia l  e y e  in íec tio n s .

Preparatìons
Proprietary Preparations (details are given in  Volume B) 

Sỉngle-ingredient Preparotions. Gr.: Thilocoí.

Axidocillin Sodium IBANM, rlNNMI 

Azidobenzylpenicillin Sodium; Aadodlina sódica,- Aãdocil- 
line Sodique; Natrii Aãdocillinum; Haĩpnỉí A3Hfl0t4M/ì/inH. 
Sodium (6Ạ)-6-(D-2-aado-2-phenylacetamido)penicillanate. 
C16H16NsNaÒ4S=397.4
CĂS —  77243-38-8 (azidocWn);-3S334-12-4 (ázĩdoơllirí: 
sodium).
ATC —  J01CE04.
ATC Vet —  QJ0!CE04 
ỊỊNII —  0XPT6W667O.

Profìle
A á d o d l l i n  is a  s e m is y n th e t ic  p e n id l l in  vvith a c tio n s  a n d  
u se s  s im ila r  to  t h o s e  o f  p h e n o x y m e th y lp e n id ll in  (p . 3 4 0 .3 ). 
It h a s  b e e n  g iv e n  o ra l ly  a s  t h e  so d iu m  sa lt in  th e  t r e a tm é n t  
o f su sce p tib le  in íe c tío n s .  T h e  p o ta s s iu m  s a lt  h as  a lso  b e e n  
u sed .

Azithromycin {BAN, USAN, HNNI 

Atsiứomysiini; Aàthromycine; Aáthromycinum; Aátromici- 
na; Aátromicinas; Aátromisin; Aãtromydin; Ạzytromycyna; 
CP-62993; XZ-450; A3MTPOMMUMH.
(2fl,3S,4fi,5fi,8fi,1 Oft,í 1 fì, 125,13S.14/?)-13-(2.6-Dideoxy-3-C-3- 
0-dimethyl-a-L-r/bo-hexopyranosyloxy)-2-ethyl-3,4,lữ-ĩrihy- 
droxy-3,5,6,8,10,12,14-heptamethyl-íỊ-(3,4,6-trideốxy-3- 
dimethylamino-p-D-xy/o-hexopyranosylồxy)-1-oxa-6-azacy- 
cìopentadecan-15-ohe dihýdrate; 9-Oeoxò-9a-aza-9ạ- 
methyl-9a-homoerythromycin A dihydratè. 
C3sH72NjOu ,2HjO=785.0 1 ■
c Ăs —  83905-01-5 (anhydrous aziỉhromyàn); 121470-24-4 
(azithromyớn monohydrate); 117772-70-0 (aỉithromycin 
dihydrate).
ATC —  J01FA10; S01AA26.
ATC Vet —  QJ01FA10; QS01AA26.
m t  —  F94ŨW58Y8V (azithromyơn); J2KLZ20U1M (anhydrous 
azithromỳdn); ỈTE4MNN1MD (azithromytín monohydrate); 
5FD1131175 (azithromyàn dihydrate).

P h a rm a c o p o e ia s .  In  Chín, a n d  Jpn.
Eur. (see p . v ii) a n d  us i n d u d e  th e  m o n o h y d ra te  a n d  th e  
d ih y d ra te .

P h . E u r . 8: ( A r ith ro m y d n ) .  A  w h i te  o r  a lm o s t vvhite 
povvder. P rac tica lly  ỉn so lu b le  in  w a te n  fre e ly  so lu b lẹ  in  
d e h y d ra te d  a lc o h o l a n d  in  d ic h lo ro m e th a n e . A  0 .2 %  
s o lu tio n  in  a  m ix tu re  o f  m e th y l  a lc o h o l a n d  w a te r  (1 :1) h a s  
a  p H  o ỉ 9.0 to 11.0. S to re  in  a ir t ig h t  c o n ta ỉn e rs .

U S P  36: ( A â th r o m y d n ) .  A  w h i te  o r  a lm o s t w h ite  povvder. 
P ractica lly  in so lu b le  in  w a te r ;  f re e ly  so lu b le  in  a n h y d ro u s  
a lc o h o l a n d  in  d ic h lo ro m e th a n e . I t  is  a n h y d ro u s  o r  c o n ta in s  
One o r  tw o .m o le c u le s  o f w a te r  o f h y d ra t io n . p H  o f  a  0 .2 %  
s o lu tio n  in  a  m ix tu re  o f m e th y l  a lc o h o l a n d  w a te r  (1 :1) is 
be tvveen  9 .0  a n d  11.0. S to re  in  a ir t ig h t  c o n ta in e rs .

ilses and Administration
A ú th r o m y d n  is a  n itro g e n -c o n ta in ỉn g  m a c ro lid e  (azalide) 
w i th  ac tio n s  a n d  u se s  s iR iilar to  th o s e  o f  e ry th r o m y d n  
(p. 2 9 4 .1 ). I t  is g iv e n  in  t h e  t r e a tm e n t  o f  re sp ira to ry - tra c t  
in íe c tio n s  ( in d u d in g  o tit is  m ed ia ), in  sk in  a n d  so ft- tù su e  
in íe c tio n s ,  a n d  in  u n c o m p l ic a te d  g e n ita l  in íe c tio n s .  
A d th ro m y c in  m a y  a lso  b e  u se d  fo r  t h e  p ro p h y la x is , a n d  as 
a  c o m p o n e n t o f reg lm e n s  in  th e  t r e a tm e n t  o f  Mycobactcrium 
avium co m p le x  (M A C) in íe c tio n s . I t  is u s e d  in  so m e 
c o u n tr ie s  fo r  th e  p ro p h y la x is  o f  e n d o c a rd itis  in  a t-r isk  
p a tie n ts  u n a b le  to  ta k e  p e n ỉd l l in .  I t  is a lso  u se d  in  th e  
m a n a g e m e n t o f ư a c h o m a  a n d  ty p h o id .

F o r  d e ta ils  o f  a lỉ th e s e  in íe c tio n s  a n d  th e i r  tre a tm e n t,  see  
u n d e r  C ho ice  o f A n t ib a a e r ia l ,  p . 172 .2 .

A z i th ro m y d n  h a s  b e e n  tr ie d  in  p ro to z o a l in íe c tio n s  su c h  
as babesiosis (p . 2 2 3 .3 ), c ry p to sp o rid io sis  (p . 9 2 3 .1 ), a n d  
to x o p lasm o sis  (p. 9 2 6 .1 ).

It is g iv en  o ra lly  o r b y  in tr a v e n o u s  in íu s io n  u su a lly  as  th e  
d ih y d ra te ; d o ses  a re  e x p re s se d  in  te rm s  o í  th e  a n h y d ro u s  
su b s ta n c e . A á th r o m y d n  d ih y d ra te  5 2 4  m g  is e q u iv a le n t to  
a b o u t  50 0  m g  o i a n h y d ro u s  aáứưom yán. T h e  c a p su le  
fo rm u la tio n  s h o u ld  b e  g iv e n  a t  le a s t  1 h o u r  b e ío re , o r  2 
h o u rs  after, m ea ls .

T h e  u su a l o ra l  do se  o f  a ã th r o m y d n  Is 5 0 0  m g  as  a  s ing le  
do se  daily  for 3 days. A lte m a tiv e ly , a n  in itia l do se  o f  5 0 0  m g 
m a y  b e  fo llow ed  b y  2 5 0  m g  d aily  fo r  a  íu r th e r  4  days.

F o r u n c o m p lic a te d  g e n ita l  in íe c tio n s  c a u se d  by  Chlamy- 
dia trachomatis a n d  fo r  c h a n c ro id , 1 g  o f a z i th ro m y d n  is 
g iv e n  as a  sin g le  d o se . F o r  u n c o m p lic a te d  g o n o co cca l 
in íe c tio n s  a  sin g le  o ra l 1-g  do se  o f  a z ith ro m y d n  w ith  a 
sin g le  dose  o f  a  c e p h a lo sp o rin  s u c h  as  c e h ria x o n e  is 
g e n e ra lly  rec o m m e n d e d . F o r  th e  ư e a tm e n t  o f g ra n u lo m a  
in g u in a le , a n  in itia l d o se  o f 1 g fo llo w e d  b y  5 00  m g  daily  
m a y  be  g iv en , o r  1 g m a y  b e  g iv e n  o n c e  a w e e k  fo r a t  lea s t  3 
w eek s, u n til  a ll les io n s  h a v e  c o m p le te ly  h e a le d .

In  th e  USA, a m o d iũ e d -re le a se  p re p a ra tio n  g iv en  as  a n  
o ra l  su sp e n s io n  is a v a ila b le . T h e  p r o d u c t  d e liv e rs  a  sin g le  2-g  
d o se  a n d  s h o u ld  also  b e  ta k e n  o n  a n  e m p ty  s to m a c h . I t  is 
lic e n sed  ío r  th e  t r e a tm e n t  o f  a c u te  b a c te r ía l s in u s itis  o r  
c o m m u n ity -a c q u ữ e d  p n e u m o n ia  in  a d u lts .

F o r  p ro p h y la x is  o f  d is s e m in a te d  M A C  in ỉe c tio n s ,  
a z i th ro m y d n  1.2 g  m a y  b e  g iv e n  o n c e  w e e k ly . F o r 
t r e a tm e n t  o r  s e c o n d a ry  p ro p h y la x is ,  5 0 0  to  6 0 0  n ig  
(d ep e n d in g  o n  th e  ío rm u la t io n  u se d )  s h o u ld  b e  g iv én  
o n c e  daily , w i th  o th e r  a n tim y c o b a c te r ia ls .

F o r  m ild  o r  m o d e ra te  ty p h o id  c a u se đ  b y  m u ltid ru g -  
re s is ta n t s tra in s , 5 00  m g  o n c e  d a ily  m a y  b e  g iv e n  fo r  7  days.

F o r  d e ta ils  o f  doses  in  c h ild re n , s e e  p .  2 2 3 .3 .
A á th r o m y d n  d ih y d ia te  m a y  a lso  b e  g iv e n  in itia lly  b y  

in tra v e n o u s  in ỉu s io n  to a d u l t s  in  d o se s  e q u iv a le n t  to  5 0 0  m g  
o f a á th r o m y d n  as  a  s in g le  d a ily  d o se  in  t h e  ư e a tm e n t  o í 
c o m m u n ity -a c q u ire d  p n e u m o n ia  a n d  p e lv ic  in A a m m a to ry  
d isease ; ư e a tm e n t  s h o u ỉđ  b e  c h a n g e d  to  th e  ọ rạ ỉ  r o u te  a f te r  
a t  le a s t 2  d ay s in  p n e u m o n ia  a n d  a ỉte r  1 o r  2  days in  p e ỉv ic  
in U a m m a to ry  d isease . I t  m a y  b e  g iv e n  e ith ẹ r  in  a  s o lu tio n  
c o n ta in in g  1 m g /m L  o v e r  3 h o u r s  o r  in  a  so lu tio n  c o n ta in m g  
2  m g /m L  õ v e r  1 h o u r .

A z i th ro m y d n  is a lso  a v a ilab le  as 1%  (as th e  base) o r 
1 .5%  (as t h e  d ih y d ra te )  e y e  d ro p s  fo r th e  to p ic a l t te a tm e n t  
o í  c o n ju n c tiv ỉtis  c a u se d  b y  su sce p tib le  s tra in s  o f b ac te ría ; 
th e  1.5%  s o lu tio n  m a y  also  b e  u se d  fo r  th e  t r e a tm e n t  of 
ư a c h o m a to u s  c o n ju n c tiv iú s  (see  p . 2 2 4 .1 ).
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Administration in children. A d th r o m y d n  is lỉc e n se d  ỉo r  
u se  in  in ỉém ts a n d  c h ild re n  fo r  th e  t r e a tm e n t  o ỉ  in íe c tio n s  
cau sed  b y  su sce p tib le  o rg an ism s . T h e  u su a l o ra l  do se  ỉn  
th o se  o v e r  6  m o n th s  o f age  is lO m g /k g  o n c e  daily  fo r 3 
days, o r  a n  in itia l d o se  o ỉ  lO m g /k g  m a y  b e  fo llo w e đ  b y  
5 m g /k g  daU y fo r a  t u r th e r  4  days; th o se  w h o  w e ig h  o v e r  
4 5  kg m a y  b e  g iv en  th e  u s ú a l  a d u lt  d o se  (see  U ses a n d  
A d m in is tra tio n , a b o v e ). A  s in g le  do se  o f 3 0 m g /k g  m ay  
also  b e  g iv e n  ỉo r  a c u te  o t i tũ  m ed ỉa . F o r  p h a ry n g it is  o r  
tonsillỉtis  i n  c h ild re n  ag e d  o v e r  2  y e a rs , 1 2 m g /k g  once  
daily  fo r  5  day s m a y  b e  g iv en . In  t h e  USA, a  m odiQ ed- 
release  p re p a ra tìo n  is a v a ìlab le  as  a n  o ra l su sp en s io n ; a n d  
m a y  be  u s e d  in  a  s in g le  d o se  o f 6 0 m g /k g  (m a x im u m  2 g ) 
fo r  th e  t r e a tm e n t  oi c o m m u n ity -a c q u ire d  p n e u m o n ia  
a m o n g  c h ild re n  6  m o n th s  o f  a g e  a n d  o ld er.

In  th e  U K , th e  BNFC suggests  th a t  a z ith ro m y d n  m a y  b e  
u sed  in  p e n ỉd l l in  a lie rg ic  c h ild re n  f o r  th e  p re v e n t io n  of 
seco n d a ry  c a ses  o f g ro u p  A  S ttep tococca l m íe c tio n ; th o se  6 
m o n th s  a n d  o ld e r  m a y  b e  g iv e n  a n  o ra l d o se  o ỉ 12 m g /k g  (to  
a  m a x ù n u m  o f  5 00  m g ) o n c e  d a iiy  ío r  5 days.

F o t c h ro n ic  Pỉeudomonas aeruginosa in ỉe c tio n  in  cystic  
Bbrosis, t h e  BNFC su g g ests  th a t  a á ứ ư o m y d n  m a y  b e  g iv en  
orally , 3 t im e s  a  w e e k , to  c h ild re n  f ro m  6 y e a rs  o f  age. T hose 
w e ig h in g  2 5  to  4 0  k g  m a y  b e  g iv en  2 5 0  m g, w h ile  th o se  
w e ig h in g  m o re  t h a n  4 0  kg  m a y  b e  g ìv en  a do se  o í 5 00  m g.

T he BNFC a lso  su g g ests  g iv in g  a ã th r o m y á n  10 m g /k g  (to  
a  m a x im u m  o ỉ 5 0 0  m g) o n c e  d a ily  fo r 7  d a y s  in  th e  
t re a tm e n t  o f  m ild  to  m o d e ra te  ty p h o id  c a u se d  b y  m u ltìd ru g -  
res is ta n t s tr a in s  in  th o se  ag e d  6  m o n th s  a n d  o v er.

u s  g u id e lin e s  fo r  th e  p r e v e n t io n  a n d  t te a tm e n t  of 
o p p o r tu n is tic  ừ ile c tio n s  a m o n g  H lV -ex p o sed  a n d  HTV- 
in íe c te d  c h ilđ re n  su g g e st th a t  ío r  p ro p h y la x is  o f d issem i- 
n a te d  Mycobacterium avium c o m p le x  in íe c tio n s , az ithxo- 
m y d n  2 0 m g /k g  (to  a  m a x ỉm u m  of 1 .2 g )  o n c e  w e e k ly  o r  
5 m g /k g  ( to  a  m a x im u m  o( 2 5 0  m g) o n c e  d a ily  m a y  be 
g iv en .1 F o r  t re a tm e n t,  10 to  1 2 m g /k g  ( to  a  m a x im u m  of 
5 0 0  m g ) o n c e  d a i ly  s h o u ld  b e  g i v e n  vvith  o t h e r  
a n tim y co b a c te r ia ls .1

1. Panel on Opportunlstic ỉníectíons in HTV-Exposed and HTV-ĩníected 
Children. Guideỉỉnes for the prevemỉon and treatment ol opponunistic 
ứưectiom ỉn HIV-expộsed and HIV-ínfected children: recommendadons 
from the Natỉonaỉ Institutes oỉ Health. CDC the HĨV Medicine 
Assodation oỉ the Iníectỉous Dỉseases Sodety oỉ America, the Pedỉathc 
Iníectíous Díseases Sodety, and the American Acaderay of Pedỉatrics 
(ỉssued 6th November, 2013). Avaiỉable at: http://mvw.aỉdsỉnỉo.nih. 
gov/contentfỉỉes/ỉvguidelỉne$/oỉJguldeUnes_pediatrỉcs.pdf (accessed 
09/12/13)

Babesiosis. I n  a  p ro sp e c tiv e , ra n d o m ise d  s tu d y ' in v o lv in g  
58  p a tie n ts  w i th  b ab esio sis  (p . 9 2 2 .2 ), a z ith ro m y đ n  vvith 
a to v a q u o n e  w as í o u n d  to  b e  as  e íle c tiv e  as, a n d  asso c ia ted  
w ith  f e w e r  a d v e rse  e íĩe c ts  t h á n ,  S tan d ard  th e r a p y  w ith  
q u ỉn in e  a n d  d in d a m y t ín .  A z i th ro m y d n  50 0  to  1000  m g  
o n  d ay  1 fo llo w e d  b y  2 5 0  m g  o n c e  d a ily  th e re a íte r ,  w i th  
a to v a q u o n e  750-m g tvvice da ily , b o th  o ra lly  fo r 7  to  10 
days, h a s  b e e n  re c o m m e n d e d  b ỹ  so m e  e x p e rts2 in  th e  USA 
fo r  th e  t r e a tm e n t  o f  bab eslõ sis . Im m u n o c o m p to m ise d  
p a tie n ts  s h o u ld  b e  g iv e n  h ig h e r  d o ses  o f a z ith ro m y d n  
(600  to  lO O O m g d a ily ) . C h ild re n  m a y  b e  g iv e n  a z ith ro -  
m y ó n  lO m g /k g  (m a x im u m  5 0 0  m g) o n  d a y  1 fo llo w e d  b y  
5 m g /k g  ( m a x im u m  2 5 0  m g) o n c e  d a ily  th e re a íte r ,  w ith  
a to v a q u o n e  2 0 m g /k g  (m a x im u m  7 5 0  m g) tw ice  daily , 
b o th  o ra lly  ío r  7  to  10 days.2-3 A z i th ro m y d n  w ith  q u in ín e

The Symbol t  denotes a preparation no longer actively marketed
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w a s  r e p o r te d  to  b e  e ổ e c tiv e  in  2  p a tie n ts  w h o  h a d  n o t  
r e s p o n d e d  to  q u ìn in e  p lu s  c l in d a m y d n .4,5
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Àíed Hyg 1998; 59: 509-12.

cholera. A á th ro m y c in  h a s  b e e n  t r i e d 1'3 in  th e  t r e a tm e n t  
of c h o le ra  (p . 1 8 4 .2 ). A  s in g le  d o se  of 10 o r  2 0 m g /k g  w as 
ío u n d  t o  b e  eH ec tiv e  in  c h ild re n '-2 a n d  1 g  in  a d u lts .1

1. Khan WA. «fđ/. Comparisonoỉsỉngỉe-doseaùthromydn and 12-dose. 3* 
day erythronvydn ÍOT childhood cholera: a randomised. doubk-blind 
triál. Lancet 2002; 360: 1722-7.

2. Bhattacharya MK. tí aì. Axithromydn ỉn the treatment of cholera in 
chỉldren. Atía Paediatr 2003; 92: 676-8.

3. Saha D. et al. Sìngle-dose aũthromyđn for the ỉreatmeni of cholera in 
adulrs. N Engl J Med 2006; 354: 2452-62.

Eye infectỉons. A á t h r o m y d n  1 or. 1 .5%  o p h th a lm ic  so lu -  
tio n  is e í í e c tiv e 1"3 in  th e  t re a tm e n t  of b a a e r ía l  c o n ju n c tiv -  
itis, b le p h a r it ís ,  a n d  d ry  e y e , i n d u d in g  c o n ta a  le n s - re la te d  
d ry  e y e . T h e  1 .5 %  o p h th a lm ic  s o lu tio n  m a y  a lso  b e  u se d  
fo r t h e  ư e a tm e n t  o f  t ra c h o m a 3 in d u d in g  m ass  t r e a tm e n t  
p ro g ra m m e s .4 F o r  íu r th e r  in ío rm a t io n  o n  th e  m a n a g e -  
m e n t  o ỉ  ư a c h o m a ,  see  p . 2 1 0 .1 .

1. Utíne CA. update and critỉcaỉ appraisal of ihc use of topical aâtbromyrin 
ophthaỉmỉc 1% (AzaSite) solutỉon in the treatment of ocular iníecùons. 
ảin Ophthalmol 2011; 5: 801-9.

2. Nichols JJ, tí aỉ. Saíety and efficacy of topical arithromydn ophthaỉmic 
solution 1.0% in the ữeatmcnt oỉ contaa lens-relatẽd drỷ eye. Eye 
Contóữ Lem 2012; 38:73-9.

3. Gamock-Jones KP. Arithromyđn 1.5% ophthalmic solutỉon: in 
purulent baaerial or trachomatous conjunctivỉtỉs. Drugí 2012; 72: 
361-73.

4. Amza Ar tí ai. Elimination of active trachoma aỉter ỉtvo topical mass 
treatments with azỉthromydn 1.5% eye drops. PLoS Ntỷl Trop Dừ 2010: 
4: e895.

Hyperplasia. F o r  re íe re n c e  to  th e  use  o f a á th r ó m y d n  to  
c o n tro l  d d o s p o r in - in d u c e d  gm gival h y p e rp la s ia , see 
p . 1 9 5 4 .3 .

Ischaemk heari disease. M a cro lid e  a n tib a c te r ia ls . in c lu d -  
in g  a à t h r o m y d n , 1-4 d a r i t h r o m y d n ,5'9 a n d  r o x ith ro m y -  
d n , 10' 14 h a v e  b e e n  in v e s tig a te d  in  t h e  p r e v e n t io n  of 
isc h a e m ic  h e a n  d isease , b a sed  o n  a su g g e ste d  l in k  
b e tw e e n  a th e r o s d e r o s is  a n d  in íe c tio n  w i th  ơílamydaphila 
pneumoniae (Chỉamydia pneumtmiai) (se e  p . 177 .1 ).
A l th o ú g h  p r e l im in a ry  re s u lts  b o m  som e p i lo t  s tu d ie s  w e re  
p ro m is in g , l o n g e r - te n n  s tu d ie s  in  la rg e  n u m b e r s  o f 
p a tie n ts  w e r e  d isa p p o in tin g  a n d  n o n e  o f t h e  th re e  m a c ro -  
lides d e c re a s e d  isc h a e m ic  e v e n ts  o r  p ro v id e d  d in ic a l  b e n e -  
f i t  in d e e d , i n  o n e  s tu d y 9 a n  u n c x p e c te d  in c re a se  in  c a rd i-  
o v a sc u la r  m o r ta li ty  w a s  s e e n  in  th o se  tak in g  
d a r i t h r o m y d n .
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M a la r ia .  A ả th r o m y d n  h a s  b e e n  s tu đ ie d 1' 7 in  t h e  m a n a g e -  
m e n t  o f m a ta ria . S tu d ie s1'4 h a v e  s h o w n  t h a t  ấ n  in it ia l  
lo a d in g  d o se  o f  7 5 0  m g  o f  a ã th r o m y d n  o n  th e  firs t d a y  
fo llo w e d  b y  2 5 0  m g  d a ily  th e r e a f te r  fo r 2 0  w e e k s  w a s  
e ííe c tiv e  in  t h e  p ro p h y la x is  o f  Plasmodium vivax m a la ria ; 
th e  d ru g  w a s  w e ll tõ le r a te d  a n d  th e  m o s t  ừ e q u e n t ly  
re p o r te d  a d v e rs e  e ííe c ts  w e r e  h e a r tb u m , p a ra e s th e s ia , a n d  
itc h in g .3 A  s tu d y ’ o f t h e  t r e a tm e n t  o f p. vivox m a la iia  
í o u n d  th a t  a á th r o m y d n  1 g  d a ily  fo r  3 day s p r o d u c e d  a n  
8 8 %  d in lc a l  r e sp o n se  r a te  b y  d a y  7, b u t  h a d  a s lo w e r  
o n s e t  o f  a c tio n  th a n  c h lo ro q u in e  6 0 0  m g  d a ily  ío r  2 day s 
t h e n  3 0 0  m g  o n  d a y  3, w h ic h  p ro d u c e d  a  r e sp o n se  o ỉ  
9 9 % .

A á th ro m y c in  in  v a r io u s  d o se s  ( typ ically  5 0 0  m g  O ne to  
th re e  t im e s  d a ily )  w i th  o th e r  a n tù n a ỉa rìa ls . su c h  as 
a r te s u n a te  2 0 0  m g  d a ily 2-7 o r  q u in in e  lO m g /k g  3 tim e s  
da ily ,4-7 g iv e n  fo r  3  d a y s  w a s  to u n d  to  b e  e ííe c tív e  in  th e  
t r e a tm e n t  o f  u n c o m p lic a te d  m u lt id ru g - re s is ta n t  p. Ịalàpar- 
um m a la ria  in  S o u th e a s t  A sia . H o w e v e r, a  l a te r  s tu d y  a m o n g  
T a n z a n ia n  c h ild ren *  d id  n o t  su p p o r t  th e  u se  o f a á th r o m y c in  
w ith  a r te s u n a te  to  ư e a t  m a la r ia  o r  a c u te  {ebrile  illn ess  in  
c h ild re n  in  a re a s  o f A íríca  vvith h ig h  leve ls  o f a n tim a la ria l  
d ru g  res is ta n c e . A  sy s te m a tic  re v ie w 9 o f s tu d ie s  o v e r  a 
p e rio d  o f  14 y e a rs  su g g e ste d  th a t  a z ith ro m y c in  w a s  a vveak 
a n tim a la ria l. F u r th e rm o re ,  th e r e  vvas n o  e v id e n c e  th a t  
a à th r o m y c in -c o n ta in in g  re g im e n s  w e re  b e tte r  t h a n  o r  
e q u iv a le n t to  o th e r  a n tim a la r ia ls  o r  to  c u r r e n t  firs t- lin e  
a n tim a la ria l  c o m b in a tio n ỉ  fo r  th e  ư e a tm e n t  o f p.faláparum 
o r p. vivax.

F u r th e r  s tu d ỉe s  a re  w a r ra n te d , esp ec ia lly  in  c h ild re n  a n d  
p r e g n a n t  w o m e n .

1. Taylor WR, tí ai. Mđlaria prophylaxis uslng arithromycin: * double- 
blind. placebo-conưolled trial in Irian Jaya, Indonesia. Ciirt ìnỊeứ Dữ 
1999; 28: 74-81.2. Krudsood s, ff al. A randomized clinical trial oỉ combỉnatíons oí 
artesunate and azithromycỉn íor ireatment oí uncomplícated 
Plasmodium íaldparum maỉaria in Thailand. Southeaít Asian J Trop Med Public Health 2000; 31: 801-7.

3. Taylor WR. tt ai Tolerabiỉỉty oỉ arithromydn as maUria prophyỉaxỉs in 
adults in Northeast Papua. Indonesia. Antimicrob Agents ơumother 2003; 
47:2199-2203.

4. Heppner DG. tí aỉ. Randomaeđ, conơoìled. double-bỉind tria] of dâìly 
oraỉ aãtbromydn in adults ỉor the prophylaxis of Ptasmodium vivax 
malaria in Westem Thaiỉand. Am J Trop Med Hys 2005; 73: 842-9.

5. Dunne MVV, tí al. A double-blind. randomỉzed study of aáthromydn 
compared to chloroquine for the ưeatment of Plasmodium vivax maíaria 
in India. Am J Trơp MedHytI 2005; 73: U 08-U .

6. Milier RS. tí al. Ehectỉve treatment ữí uncomplicated Plasmodium 
íaldparum malaria with azirhromycin-quinme combinaùons: a 
randomừed, dose-ranging study. Am J Trop Med Hyg 2006; 74: 401-6.

7. Noedl H. tí aì. Ariihromydn combuiatỉon therapy wỉth anesunate or 
quinine íor the treatment oỉ uncomplicated Pỉasmodium ỉaldparum 
maỉarìa ín aduỉts: a randomỉzedL phase 2 dinica! trial ỈD Thailand. Cỉin InỊctí Dù 2006; 43: 1264-71.

8. Sykes K tí ai. Aãthromynn plus anesunate versus artemether- 
lumeíantrine for ưeatment ữf uncomplỉcated malaria ỉn Tanzanian 
chiỉdren: a randomized, conưoUed trial. Cĩin Infeơ Dờ 2009; 49: 1195-
1201 .

9. van Eijk AM, Terlouvv DJ. Azithromycin íor treadng uncomplicated 
malaria. Available ỉn The Cochrane Database oỉ Systematỉc Reviews; 
Issue 2. Chichester: John Wỉley; 2011 (accessed 26/06/12).

R e s p ira h ỉry  d i s o r d e r s .  F o r  r e íe re n c e  to  th e  u se  o f a á th r o -  
m y d n  in  t h e  m a n a g e m e n t  o f re s p ừ a to ry  d iso rd ers , see  
u n d e r  E r y th r o m y d n .  p . 2 9 4 .3 .

Adverse Effects and Precautions
As fo r  E r y th r o m y d n ,  p . 2 9 5 .1 .

G a s ư o in te sú n a l  d is tu rb a n c e s  a re  th e  m o s t  i r e q u e n t  
a d v e rse  effec t o f  a z ith ro m y d n  b u t  a re  u su a lly  m ild  a n d  less 
ừ e q u e n t  t h a n  w i th  e ry th r o m y d n .  H e a d a c h e , so n ư io len c e , 
a n d  ta s te  d is tu rb a n c e s  m a y  o c cu r. S ev e re  h y p e rse n s it iv ity  
r e a c tio n s  o c c u r  ra re ly  b u t  m a y  be  p ro lo n g e d . T h ro m b o c y -  
to p e n ia  a n d  m ild  t r a n á e n t  n e u tr o p e n ia  h a v e  b e e n  ra re ly  
re p o r te d  in  p a tie n ts  re c e iv in g  a á th r o m y d n .  P a in  a n d  
in H a m m a tio n  m a y  o c c u r  a t  t h e  site  o f in tr a v e n o u s  in fu s io n s  
p a rt íc u la r ly  a t  h ig h  c o n c e n ư a tío n s .  A ã th r o m y d n  m a y  
a g g ra v a te  m u s d e  tv e a k n e ss  i n  p a tie n ts  vvith m y a s th e n ia  
gravõs a n d  n e w  ọ n s e t  o f  m y a s th e n ic  sy n d ro m e s  h a s  b e e n  
re p o r te d .

L icensed  p r o d u c t  in ío r m a t io n  States th a t  a r i t h r o m y d n  
s h o u ld  b e  u se d  w ìth  c a u tio n  in  p a tie n ts  w ith  h e p a d c  o r  
r e n a l  im p a in n e n t .  I t  s h o u ld  n o t  b e  g iv en  to  th o se  w ith  
s e v e re  h e p a t ic  im p a i rm e n t  a s  s a íe ty  h a s  n o t  b e e n  
e s ta b lisb e d . A l th o u g h  p la s m a  c o n c e n ư a tio n s  m a y  b e  
in c re a se d  in  r e n a ỉ  im p a irm e n t  do sag e  a d ju s tm e n t  is n o t  
u su a lly  re q u ire d .

Incidence of adverse eííects. ỉ n  39  p a á e n ts  g iv en  a d th r o -  
m y d n  d a ily  lo n g - te rm  fo r  m y co b a c te r ia l  in íe c tio n s ,1 gas- 
tro in te s t in a l  d iso rd e rs  o c c u rre d  in  32  (8 2 % ), h e a r in g  
im p a irm e n t  in  10  (2 6 % ), t ín n i tu s  in  18 (4 6 % ), a n d  p o o r  
b a la n c e  o r  d izz in ess  in  11 (2 8 % ). In  g e n e r a l  a d v e rse  
e ííe c ts  vvere a s s o d a te d  vvith  h ig h e r  s e r u m - a ã th r o m y d n  
c o n c e n tra tio n s .

1. Brovm BA, tí aỉ. Relationshỉp oí adverse events to semm drug levels in 
patienu receỉving high-dose arithromytín íor mycobaaeriaỉ lung 
discase. Cỉin Ịnfeơ Dà 1997; 24: 958-64.

Effects on the ears. R e v e rsib le  s e n so r in e u ra l  h e a r in g  loss 
w a s  le p o r te d  in  3  p a tie n ts  g iv e n  o ra l a ã th r o m y d n  5 0 0  m g  
d a ily  w ỉ th  d o fa z im in e  a n d  e th a m b u to l  fo r th e  t r e a tm e n t  
o f  d is s e m in a te d  Mycobađerium avium co m p le x  in íe c tio n .1 
Irre v e rs ib le  h e a r in g  loss h a s  a lso  b e e n  re p o r te d  a í te r  lo w - 
d o se  e x p o s u re  to  o ra l  a r i t h r o m y d n .2,3 A  p a tie n t  w h o  h a d  
h a d  8  d ay s o f  ư e a tm e n t  w i th  in tia v e n o u s  a ã th r o m y d n  
5 0 0  m g  d a ily  fo r  p n e u m o n ia  re p o r te d  c o m p le te  d e a ín e s s , 
w h ic h  h a d  reso lv e d  2 0  d a y s  a f te r  s to p p in g  th e  d ru g .4 

S ee  a lso  I n d d e n c e  o f A d v e rse  Effects, abo v e .
1. VVallace MR, tíal. Ototoxidty with arithromydn. Lancet 1994; 343:241.
2. Ress BD, Gross EM. Irreversible sensorineural hearing )oss as a result of 

arithromycỉn ototoxỉdty: a case report. Am Otol Rhinoỉ Laryngoỉ 2000; 
109: 435-7.

3. Mick p. Westerberg BD. Sensorineuraỉ hearíng loss as a probable serious 
adverse drug reactỉon assodated wỉth ỉow-dose oral azithromydn. J
OtolttTyngoỉ 2007; 36: 257-63.

4. Bizjak ED, tí ũĩ. ỉntraveriữus aiithiomydn-ỉnduced ototoxidty. 
Phãrmacotherapy 1999; 19: 245-8.

Effects on fluid and electrolyte homoeostasis. T h e
s y n d ro m e  o f in a p p ro p r ia te  a n tid iu re tic  h o tm o n e  s e ơ e t io n  
w a s  a s so d a te d  vvith a ã th r o m y d n  t re a tm e n t  in  a  p a t i e n t .1-2

1. Cadle RM, tí ai. Symptomatic syndrome of inappropriate antỉdỉuretic 
hormone secretìon assodated wiih arithromycín. Ann Pharmacothcr 
1997; 31: 1308-10.

2. Kỉntze! PE. Correcũon: symptomatỉc syndrome of ỉnappropriaie 
amidiuretic hormone secretion assodated wlth azithromydn. Ann 
Pharmacother 1998; 32: 388.

Effectỉ on the kidneys. A c u te  in te rs t i tia l  n e p h rit is  lea d in g  
to  irre v ers ib le  r e n a l  ía i lu re  h a s  b e e n  re p o r te d ' in  a  p a tie n t  
w h o  rec e iv ed  a d th r o m y d n  fo r 9 d ay s. A la te r  r e p o r t2 
d e sc rib ed  a  p a t ie n t  w h o  d e v e lo p e d  r e c u r r e n t  a c u te  in te r -  
s titia l n e p h rit is  a í t e r  c o u rse s  o f a d th r o m y d n .  R e p e a te d  
e x p o s u re  r e s u l te d  in  p e rs is te n t  r e n a l  d a m a g e ; leu c o c y to sis  
a n d  e o s in o p h ilia  w e re  still p r e s e n t  1 y e a r  la te r.

1. Mansoor GA, tí aĩ. Azithromydn-induced acute ìmerstỉtỉal nephriũs. 
Ann ínterrt Med 1993; 119: 636-7.

2. Soni N, tí al. Recurrent acuie imersútiaỉ nephritis induced by 
aoiủìĩomyãn. PtầiatT InỊta Dù J 20Ữ4; 23: 965-4.

Effeds on the liver. A  c a se ' o f  p ro b a b le  a ã th r o m y d n -  
in d u c e d  h e p a to to x id ty  o c c u ư e d  in  a n  e ld e rly  p a tie n t,  
w i th  n o  h is to ry  o f liv e r  d isease , a í te r  rec e iv in g  ío u r  days 
o f h ig h -d o se  o ra l a z i th ro m y d n  fo r  th e  ư e a tm e n t  o f sus- 
p e c te d  b ro n c h itis .

ỉ. Lockwood AM, tí ai. Azithromydn-induced liverínjury. Am JHeaìth-Syii 
pharm 2010; 67: 810-14.

Hypersensitivity. A sy n d ro m e  c h a ra a e r i s e d  b y  e o s in o - 
p h ilia , a r th ia lg ia ,  ỉe v e r , a n d  ra sh  w a s  a s s o d a te d  w ith  
a á th r o m y d n  o r  r o x í th r o m y d n  t te a tm e n t  in  a  p a tie n t  o n  
se p a ra te  o c c as io n s .1 T he  a u th o r s  b e lie v e d  th e  c o n d it io n  
re p re s e n te d  th e  C h u rg -S tra u ss  sy n d ro m e , a l th o u g h  th is  
vvas d isp u te d  b y  o th e r s 2 a n d  a tt r ib u te d  to  th e  e o s in o p h ilia -  
m y alg ia  sy n d ro m e .

A ía ta l  case  ol D RESS (d ru g  r a s h  w i th  e o s in o p h ilia  a n d  
s y s te m ie  s y m p to m s )  s y n d r o m e  a n d  h y p e r s e n s i t iv i ty  
m y o ca rd itis  a s s o d a te d  w i th  a ã th r o m y c in  u se  h a s  b e e n  
r e p o r te d .3 T h e re  h a s  a lso  b e e n  a r e p o r t4 o f v a n is h in g  b ile  
d u c t  s y n d ro m e  a sso c ia te d  vvith  t h e  u se  o{ a n th r o m y d n  a n d  
d e v e lo p in g  a m o n th  a f te r  in it ia l  p r e s e n ta t io n  o f  S te v en s -  
J o h n s o n  sy n d ro m e ; th e  p a t ie n t  e v e n tu a l ly  r e q u ire d  l iv e r  
t ra n s p la n ta tio n .

1. Hiibner c, tí aỉ. Macrollde-induced Churg-Strauss syndrome ÌĐ a patient 
wìth atopy. Lanctí 1997; 350: 563.

2. Krẵnke B, Aberer w . Macrolide-induced Churg-Srrauss syndrome in 
patỉent with atopy. Lanctí 1997; 350: Ỉ55Ỉ-2.

3. pursnani A. et al. Hyperseiuúỉvicy myocardiús associated with 
azlthromycin exposure. Ann Intem Mtd 2009; 150: 225-4.

4. Danica J, tí aỉ. Vanishing bile dua syndrome associated w\th 
azithromycỉn ỉn a 62-year-old man. Basic Cỉin Pharmacol Toxicol 2010; 
106: 62-5.

Overdosage. B ra d y c a id ia  w i th  c o m p le te  h e a r t  b lo c k  w a s  
re p o r te d 1 in  a  9 - m o n th -o ld  i n ỉa n t  w h o  h a d  b e e n  in a d v e r -  
te n t ly  g iv en  a b o u t  5 0 m g /k g  o f  a ã th r o m y d n  in ư a v e -  
n o u s ly .

1. Tỉỉeỉỉỉ JA, tí a i Iãíe-tbreaiening bradyarrhythmia aỉter massive 
arithromycin overdose. Pharmacotherapy 2006; 26: ỉ 47-50.

Porphyría. T h e  D ru g  Đ a ta b a se  ío r  A c u te  P o tp h y ria ,  c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y iia  C e n tre  (N A PO S) a n d  
th e  P o tp h y ria  C e n t te  Svveden, c lassiíies a ã th r o m y d n  as 
p ro b a b ly  n o t  p o ip h y r in o g e n ic ;  it  m a y  b e  u se d  as  a  d ru g  of 
firs t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Database íor Acute Porphyria. Available at htrp://mvw. 
drugs-porphyria.org (accessed 17/10/11)

Interađions
F o r  a  d isc u ss io n  o f  d r u g  i n t e r a a i o n s  o f  m a c ro lid e  
a n tib a c te r ia ls , see  E ry th ro m y c in , p . 2 9 6 .2 .

G iv ing  a á th r o m y ó n  w i th  a n ta d d s  c o n ta in in g  a lu m in -  
iu m  o r  m a g n e s iu m  salts c a n  re d u c e  th e  ra te , b u t  n o t  th e  
e x te n t .  o f its  a b s o ip tio n ; a á th r o tn y d n  s h o u ld  b e  g iv e n  a t  
lea s t  1 h o u r  b e to re  o r  2  h o u r s  a f te r  th e  a n ta t íd .

Antừetrovirols. A á t h r o m y ó n  se ru m  c o n c e n tra t io n s  a re  
m a rk e d ly  in c re a se d  w h e n  i t  is g iv e n  vvith  nelfmavir,1 b u t

All cross-reíerences reíer to entries jn Volume A
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th e  d in ic a l  s ig n iĐ cance  o f th is  is u n c e r ta in .  us I icensed  
p r o d u c t ĩ n io n n a t io n  fo r  a ã th r o m y d n  S ta tes th a t  dosage  
a d ju s tm e n t  is n o t  r e q u ir e d  a l th o u g h  th e  p a tie n t  s h o u ld  b e  
d o s e ly  m o n ito re d  fo r  a d v e rse  e ííe c ts .

I Amsden GW, etai. À study of the phannacokỉnetícs of anthromyđn and 
neiíìnavỉr when coadmỉnỉstered ỉn heaỉthy volunteers. J ơin Pharmacoi 
2000; 40: 1522-7.

Antimicrobial Action
As fo r  E ry ử ư o m y c in ,  p . 2 9 7 .1 . A ã th r o m y d n  is less  a c tiv e  
t h a n  e r y th r o m y d n  a g a in s t  s t r e p to c o c d  a n d  s ta p h y lo c o c d , 
b u t  h a s  g re a te r  a c tiv ity  t h a n  e ry th r o m y d n  in viíro ag a in s t 
so m e  G r a m - n e g a tiv e  o ig a n is m s  s u c h  as  Haemophilus 
influenzae a n d  Moraxella catarrkaỉừ (Branhamella catarrhalừ), 
a s  w e l l  a s  h a v in g  a c t iv i t y  a g a in s t  s o m e  o f  t h e  
E n te rọ b a c te r ia c e a e  su c h  as Escherichia coli a n d  Salmoneỉla 
a n d  Shigelỉa spp . A á t h r o m y d n  is also  m o re  a c tiv e  t h a n  
e ry th r o m y d n  a g a in s t  chỉamydia trachcmatís a n d  Ureaplasma 
urtalytìcum. a n d  so m e  o p p o r tu n is tic  m y co b a c te ria , ỉ n d u d -  
ing  Mycobacterìum avium c o m p le x . I t  h a s  a c tiv ity  a g a in s t th e  
p ro to z o a  Toxoplasma gondìi a n d  Plasmodium / 'aldparum.
Resistance. T h e  p a t t e m  o f  r e s is ta n c e  to  a ã th r o m y d n  is 
s im ila r  to  t h a t  s e e n  w ith  d a r i t h r o m y d n  (p. 2 7 0 .1 ).

Pharmacokineỉics
A z i th ro m y d n  g iv e n  o ra lly  ỉs ra p id ly  a b so rb e d  a n d  a b o u t 
4 0 %  b io av a ila b le . A b so rp tio n  f ro m  capsu les, b u t  n o t  tab le ts  
o r  sú sp e n s io n , is .r e d u c e d  b y  fo o d . P eak  p la sm a  c o n c e n tra -  
tio n s  õ c c u r  2  to  3 h o u r s  a í tẽ r  a n  o ra l  dose  a n d  1 to  2  h o u rs  
a í te r  in t r a v e n o u s  d o sa g e . H ovvever, a z i t h r o m y d n  is 
e x te n s iv e ly  d i s t r ib u te d  in to  t h e  tis s u e s ,  a n d  t is s u e  
c o n c e n tra tio n s  su b s e q u e n t ly  r e m a in  m u c h  h ig h e r  t h a n  
th o se  in  t h e  b lo o d ; in  c o n tra s t  to  m o s t  o th e r  an tib a c te r ia ls, 
p lasm a  c o n c e n tra t io h s  a re  th e r e ỉo r e  o f  l ittle  v a lu e  a s  a  g u id e  
to  e íũ c a c y . H ig h  c o n c e n tra t ìo n s  a re  t a k e n  u p  in to  w h ite  
b lo o d  cells . T h e re  is  Iittle  d iA u s io n  In to  t h e  CSF w h e n  th e  
m e n in g e s  a re  n o t  in ila m e d . D a ta  t a m  animal s tu d ie s  
in d ic a te  t h a t  a d th r o m y d n  c ro sse s  th e  p la c e n ta .  Sm all 
a m o u n ts  o f a ã th r o m y c in  a re  d e m e th y la te d  in  th e  liv e r, a n d  
it is e x c re te d  in  b ile  m a in ly  as  u n c h a n g e d  d ru g  a n d  som e 
in ac tiv e  m e ta b o li te s  h a v e  a lso  b e e n  d e te c te d . A b o u t 6 %  o f 
a n  o ra l d o se  ( re p re se n tin g  a b o u t  2 0 %  o f t h e  a m o u n t  in  th e  
sy stem ic  d r c u la t ìo n )  is e x c re te d  in  th e  u r in e .  T h e  te rm in a l 
e lim in a tio n  h a lí-U íe  is a b o u t  6 8  h o u rs .

Revievvs a n d  re íe re n c e s .
1. Lalak NJ. Morris DL. Aáthromydn cỉínicaỉ pharmacokinetics. cỉin 

pharmaakinet 1993: 25: 370-4.
2. Luke DR, et ai Saỉety, toleratíon, and pharmacokỉnetỉcs oỉ ỉnưavenous 

azỉihromyđn. Aỉtíừniơob Ăgatts Chemother 1996; 40:2577-81.
3. Rapp Rp. Pharmacokỉnetics and pharmacodynamỉcs of inưavenous and 

oral adthromydn: enhanctd tissue acdvỉty and minimal drug 
interactions. Arw Pharmacoứưr 1998; 32: 785-93.

4. Chandra R, tí  al. Olnỉcaỉ pharmacokinetỉcs and gastroỉmestinal 
tolerability oỉ a noveỉ extended-release microsphere (ormulation of 
aõlhromydn. Clỉn Pharmacokừttí 2007; 46 : 247-59.

5. Saỉman s, tí  ai. Pharmacokỉnetỉc propertỉes oí adtỉưomycỉn in 
pregnancy. Antimicrob A$ma Chemother 2010; 54: 360-6.

Preparations
Propríetary Prepanriions (details a re  given in  Volum e B)

Single-ingredient Preparations. Arg.: A ixom irin; A zibiotic Azi- 
tral; A á ơ o g a l; A àơ o lab sa; A d tro lan ; A á ơ o n a ; Azitrox; Cetax- 
im; Clearsing; C ronopen; Doyle; Fabodrox; pabram icina: 
M acrom ax; M isu ldna; N axodna; N eb lic  Niíostin; N ovoátron ; 
O rob io tic  Siưox; Talcilina; Tanezox; Triamid; Tritab; Tromia- 
tlas; V ectodlina; Visag; Z itrom ax; Austral.: Azith; Zedd; 
Zithrom ax; Z itro d n ; Austria: Ả zy ten  Zithrom ax; Belg.: Zitto- 
raax; Braz.: A sưo; Aưom icin; AzalideỶ; Azatill+; Azi; Azimed; 
Azimix; Azinostil; Azitrin; A á tro g ran ; Azitrolab; A áư om icil; 
A zitron; A xitrophan  Azitrosol; A zitroxilf: d in d a l;  Em s-M axf; 
M ac Azi; M a á tro m ; Novatrex; Sclim ax Pulso; Selimax; Tromix; 
Tromizứ; T ro zy m an t; Zidimax; Zimicina: Zitril; Zitromax; Zitro- 
mil; Z iưoneo; Canad.: Z-Pak; Z ithrom ax; Zmax: chile-. Abacten; 
Atizor; A nm it; A zitrom ; R iáU na; Trex; Zithrom ax; China: A Sai 
Qi ( R 5 S f ) ;  Ai M i Qi ( g # f f ) ;  Ao Li Ping ( « * ¥ ) ;  Ba Qi (A  
£f); B in  Qi ( ^ S f ) ;  BinQi [ỉfc?r); C h en  Yu (15jH); Feng Da Qi 
( & i i ^ ) ;  Fu  Q i-H ua Yuạn (JS3f); Fuqbdng (3 f5S Ễ ); Ju n  Jie  

J u n  W ei Qing (gỉtỉS); K ai Qi (3FSf); Kang Qi (H ííf); 
Ke U n  D a (3ĩ8M Ĩ);~K e Yan Li ịltpý]): K uai Di (kã); Kuái 
Yu (&í); Ú K e Si (fjõlg); u Ú K ai LỊ ù Xing ị^iý]
f t ) ;  Lịn Bi (tfcfcfc); U puqi (^ J ìíjS f); Lipuxin ( t ì 1 í f t ) ;  Lizhu 
Qile (BfiSíSf.5fc); Lu Jia  K ang (ữMtiẫ); Luo Bei Er (ÍS5Ỉ/K); 
Luo Qi (í&Sl); L uox in  sh o u k a n g  M ing Qi Xin (B0
?F/0t); Pai Fen ( i i # ) ;  Pai Fu ( * ă j ;  Palqi (* « ■ ); pú  He ); 
PU Le Qi ( Ỉ i3 r? r ) ;  P u  Yang ( í  PB); Qi Gu M ei Qi M ai
Xing. ( ? f i5 S ) ;  Q i X ian (K ^ll); QiLi ( * * ) ;  Q iyue (S IS ) ;  Rui 
Qi Rui Qi Lin ( S O Í S ) ;  Sai J in  sh a  Sai Le Xin

Sai Qi ( # $ ) ;  Sheng N u o  Ling Shepherd
S h u L u o K a n g  Su  sh u a n g  0Ĩ&); Sum am ed
Tailite ( * * # ) ;  Te u X ln ( $ £ » ) ;  Tong Tai Qi u {ỉa 

* S f * ) ; T u o Q i  ( « « ) ;  W ei Zong w é lh o n g  ( # $ ) ;  Xi Le
Xin Xi M ei ( S I Í ) ;  X in D a K ang X in Pu Rui

Yạ Rui (flẼS); Yan s h a  < & # );  Yi N uo  Da ( f£ ^ ỈẺ ) ;  Yi 
O u Q ing ( » # ) ;  Yi Xin (&!&); T in  Pei K ang ( 0 ^ * ) ;  Yong 
Qi ( á c # ) ;  You Ni Ke (jCJẼ3ĩ); Zalqi ( S 3 f ) ;  Ze Qi (ị?S f); 
Z ithrom ax ( # â ĩ 3 l ) ;  'Cz.; Axibiot; Azitrox; Sum am ed; Zetam aq

Zitrodn; Dennt.-. Azyter; Zitromax; Fin.: A zyten Zithrom ax; Fr.: 
Azadose; Azyter; O rdipha; Zithromax.' GerAzithro+; A ã th ro -  
b e u ; A zyten U ltreon; Zithrom ax; GrAxibacưon; Azifarm; 
Azirox; Azirutec; Azithral: A zithrin; Aziơolid; Azivims; Azy- 
u n t ;  Bezanin; Binozyt; Disithrom ; Figothrom ; Flum ax; Golda- 
m yõn; Gramokil; N ovozithron; Razimax; Thoraxx; Throzim ax; 
Zinfecc Zithro-Due; Z ỉthrobest' Z ithrom ax; Z ithroned; Z ithro- 
pan; Zithroplus; Z ithrotel; Z ỉthroxyn; Zitrax; Z yram ydn ; Hong Kong: Azee; A zỉdne; c lindal AZ; Zithrom ax; Zmax; Zotax; 
Hung.-. Azũ Azibiot; A á d d t ;  Sum am ed; Z iơ o d n ; Zmax; India: 
A-OD; Acex; Actimycin; A lidn; Apocin; A rdn ; A ririth ; Arz; 
Atm; Avzeth; Az-1; Azard; A zauk; Azbir; Azee; Azegud; A ze lo c  
Azforin: Azi-Big; A dbact: Azibest' Azidp: Azicos; Azicure; A nd; 
A ádraw ; Azifasĩ; A n íem ; Azifine; Azigram; Azikab; A zikare; 
Azikil; Azileb; Azilide; Ả7iHfe; ATĩlin; Azilup; ẢTiin; A z im ac  
Azimax; Azin; Azina; Axinex; A án ix ; A ãnova; A zintra; A ào m ; 
A ápan  Azipokyn; A ápos; Aziral; A árid ; Aziriv; Azirock; Azữ; 
Azisafe; Azisara; Aziset; Azisia: Azison; A ástar; Azisym; Azitas; 
Aziten Azith: A zithom ; Azithral; Azithro; Azitone; Azitoz; Azi- 
tra q  Azitrin; A â tto p ; Azitsa; Azitus; A zivan Aávvin; Aziwok; 
Azix; Azla; Airnag; A zm ic  Azobac: AzoIid; Azolde; Azom; Azo- 
max; Azone; A z o p e t Azostar; Azras; Azrea; Azro; Aztin; Aztus; 
Azvig; Azy; AzyUn; Azysaíe; Azystate; Azyxin; Azza; Bezit; Bio- 
AZ; Cazita; C um ydn; Dazy; Elgram ; Elzee; E rty d n ; Eszit; Ezith; 
Flaag; Porit; Fydozith; G-Thro; G iưo; Hizy; I-Thro; In íu rox ; 
Itha; Jo d n ; Kanny; L-Thro; Laz; Lazith; Lethro; LG-Thral; Loro- 
m ydn ; M acrosaíe; M acrotar; M a x aá ; Myza; Nizithro; N o d y d n ; 
Z ithrodn; Zydn; Irtdon.: Aztrin; B inozyt; M axm on M ezatrin ; 
Trozin: Zarom; Zibramax; Zicho; Zifin; Z istiq Zithrom ax; Z ydn; IrL: Azromax; Azyter; Z ithrom ax; Israek Azenil; Zeto; 
Zithromax; Zmax; ItaL: A zitrodn; B a tii  R iboưex; T rozodna; 
Zindel; íbtrobiotiq  Ziưom ax; Jpn: Z ith rom ac Malaysũr. B ino- 
zyt; Zithrom ax; Zmax; Mex.: A m satit; Atoxitom ; A nbio t; Azi- 
dral; A á p h a n  A zitevaf; A à t to d n ;  A ãttohexalỶ ; A zo-M ax; 
Charyn; Craztronin; Koptin; M ácrozit; M arávag ; M edatz; Sica- 
lan; Texis; T rom idna; Trnxa; Zertalịn; Z ith ran f; Z iưoken; Neth.: A zad eu st; A zyten  N ucazaf; Zithrom ax; Norw.: A zitro- 
max; Azyten NZ: Z ithrom ax; Philipp.: Azù A zom ydn; A zyth; 
Geozit; M acrom ax; M acrozyth; Trozin; Zenith; Z ithrom ax; 
Zmax; Pol.: Azibiot; Azimycin; AziTeva; Azitrin; A ziưo-M epha; 
AzitroLEK; Aziffox; Azycyna; A zyten Canbiox; M acrom ax; 
Nobaxin; Oranex; Sum am ed; Zetam ax; Port: 3Z; A z im ax t; 
Azimed; A à to n t;  Azitrix; A zix ia tio t; A zyten B iozitrat; Giga- 
trom t; Lazitrom t; Neo{armiz; U niziơo; Z ithrom ax; ZiưỊna; 
Zitrozina; Rus.: A zidd  (AiHnaa); A zũnydn  (AaHMHUHH); Azi- 
throx (A3trrpoxc); A zithnis (Aampyc); Azitral (Aanrpaa); A ziw ok 
(A3HBOK); H em om ydn  (Xcmomhuhh); Sum aklid (CyMarnna); 
Sum am edn  (CyMaMeuHH); S um am ed (CyMaMea); Sum am ox  
(CyuaMOKc); Sum azid (CyM83HA); Trem ak (Tpenax); Zetam ax 
(3eTawaxc); Zl-Factor (3H-ệaKT0p); Zithrocin (3htpoohh); Zitrolid 
(3mp0JiHa); S.Afr.: A zúnax; Binozyt; Clamelỉe; u ltre o n ; Zee- 
mide; Zithrogen; Zithroraax; Singapore: A Zm ydn; B inozyt; 
Zithromax; Zraax; Spaùt: Altezym+; A ratto; Azydrop; G ox ilt; 
Toraseptolt; Vinzam; Zentavion-h Z iơom ax; SwetL: A zittom ax; 
Azyter; Switz.: Azitro; Z ithrom ax; Thai.: Azith; A n th rin ; Azi- 
thro; A zydn; A zyten B inozyt; FIoctil; Onzet; Z ithrom ax; Zmax; Turk.: A zandf: Azax; Azeltin; Azitro; Azitrotek; Azom ax; Azro; 
Trem ac Ziưom ax; Zittotek; ƯAE: A zom ydn; UK: A zyter; Cla- 
melle; Zedbaq Z ỉthrom ax; vkr.: Azax (Aaaxc); A zidn  (A3HQH8); 
Azimed (A3HM6A); A á n o r t  (A3HHOPT); A zithro (Aainpo); A zithro  
(AaRiporeKcaa); A á ư o x  (A3Kĩpoxc); Advvok (A3HBOK); Azo 
(A30); Azro (Aỉpo); H em om idn  (XeMOMHUHH); O rm ax (OpMaxc); 
Sum am ed (CyMaMea); Zetam aks (3eraxaxc); Zetam ax 
(3emiaxc); Zithrocin (3HTPOUHH); Zithrolex (3HTpoaerc); Zom ax 
(3oMaxc); USA: AzaSite; Z ithrom ax; Zmax; Venez.: Am izin; 
Amovin; A nn ilina ; A izomidol; A tromizin; Azigram; Azimakrol; 
A ãư om ; Azitrom in; Binozyt; Saver; Zitrom ax; Zival.

Muhi-ingredient Preparations. India: AF-Kit; A zintia-3; A n n tra -  
AX; Azithral Ju n ; A zithral XP; Azro AM; Azyxin Plus; Corzfc 
Eradikit; Eve Kit; Fas-3 Kít; FC-Kit; Fiscon Tab; F lunec Com bi- 
kit; Fulkit; Fygek-AS; Gyn-3; G ynotrim  Kít; Hif-AS; Kit-3D; 
Laz-AX; M yconor-4; N ufo rce-ĩ Kít; Od-Kit; Orflaz Kít; Saf Kit; Mex.: ZitrofIam; Rus.: Safocid (Caộomca): ukr.: G inekit 
(rHHextrr).

Phannacopoeỉal Preparations
USP 36: Azithromydn Capsules; Azithromydn for Injection; 
Azithromydn Tablets.

Axlocillin IBAN, USAN, rlNNI

ABÍosìlliỉnl; Àáocilina; Azlocilline; Azlocillinum; A3nonnnni4H. 
6-ÌN-(2-Oxoin7Ìdazolidin-1-ylcarbonyl)-D-phenylglycylamino] 
penicillạnic acid.

;C 2oH a^506S = 46 li . ' . .
'ỈAS-  ̂37091-66-0. - ■
ẦTC —  J01CA09.
ẠTCVet — QI01CA09. - ■
ÚNỊl —  HUM6H389V/0.

Axlocillin Sodium ỊBANM, ríNNMỊ

'Aáocilina sódica; Azlocillĩne Sodique; Azlocillĩnurri Natricum; 
Aztocylĩnả sodòwa; Bay-e-6905;'Nạtrii Azl'ócillinúm;' Haĩpníi 
A3noi4vưiBMH J ' 1 *
Sodium. (â /^-ỗ -ìo -^-oxó im ída io lid ine -lo rboxam ido)^-’ 
phenylacetamidolpenicillariate. ... ..... . .  :
c  ̂ 2 2 ^ 5 ^ 0 6 5 = 4 8 3 5  ' . 1 • . '

CAS — 37091-65-9.
ATC —  J01CA09.
ATC Vet —  Q101CA09. 
um —  DWV1EFW947.

P h a n n a c o p o e ia s .  In  Pol.
In co m p atib iliiy . A z lo d llin  s o d iu m  h as  b e e n  re p o r te d  to  b e  
in co m p a tib le  w i th  a n ũ nog lycosides , d p r o f lo x a d n ,  m e tro -  
n id azo le , a n d  te ư a c y d in e s .

Uses and Administratíon
A z lo d ll in  is a  u ie id o p e n id l l in  a n d , lik e  p ip e r a d l l in  
(p . 342.1), h a s  b e e n  u se d  m a in ly  fo r  th e  t r e a tm e n t  o f 
in íe c tio n s  c a u se d  b y  Pseudomonas aerugừum. I t  h a s  b e e n  
u s e d  p a rticu la rly  ío r  s ep tìcaem ia , a n d  in ỉe c tìo n s  o ỉ  th e  
r e sp ừ a to ry  a n d  u r in a ry  tra c ts , a n d  a lso  fo r p e ri to n it ís ;  for 
d e ta ils  of th e se  in ỉe c tio n s , se e  u n d e r  C h o ice  o ỉ A n tib ac te ria l, 
p . 172.2.

A x lod llin  h a s  g en era lly  b e e n  u se d  w i th  a n  a m in o g ly co - 
side ; h o w ev er, th e y  sh o u ỉd  b e  g iv en  se p ara te ly  as  t h e y  h a v e  
b e e n  shovvn to  be  in co m p a tib le  (se e  In co m p a tíb ility , 
a b o v e ).

A z lo d llin  h a s  b e e n  g iv en  in ơ a v e n o u s ly  as th e  so d iu m  
sa lt. Doses a re  e x p ressed  in  te rm s  o ỉ th e  e q u iv a le n t a m o u n t  
o f  azlodlU n; l.O S g  of a z lo d l lin  s o d iu m  ịs e q u iv a le n t  to  
a b o u t  I g  o f a z lo d lỉin . A  10 %  so lu tỉo n  in  a  su ita b le  d ilu e n t 
m a y  b e  g iven  b y  s low  in je c tio n  fo r  doses o f 2 g  o r le s s ;  h ig h e r  
d o ses  sh o u ld  b e  in ỉu se d  o v e r  2 0  to  30 m in u te s .

A  typical d o se  is 5 g  e v e ry  8  h o u rs  fo r  l ife - th re a te n in g  
in íec tio n s , o r  2  g  e v ery  8 h o u r s  fo r less se v e re  in íe c tio n s  a n d  
u r in a ry -tra c t  in íec tìo n s .

F o r details o f  doses in  c h ild re n , see p .  2 25 .3 .
D osage o f  a z lo d llin  m a y  n e e d  to  b e  a d ju s te d  i n  p a tie n ts  

vvith h ep a tìc  o r  re n a l  im p a lrm e n t (see p .  22 5 .3 ).

A d m in is tra r io n  in  c h ild re n . A z lo d llin  h a s  b e e n  u se d  in  
n e o n a te s  a n d  ch ỉldreB  ỉo r  t h e  t re a tm e n t  o f  in íe c tío n s  
c a u se d  by  su scep tib le  o rg an ism s, g iv e n  in tr a v e n o u s ly  Ũ1 

t h e  ỉo llo tv ing  doses;
•  p te m a tu re  in ía n ts ;  50 m g /k g  tvvice d a ily
•  n e o n a te s  less t h a n  7 d a y s  o ld : lO O m g/kg  tw ice  d a ily
•  in ía n ts  b e tw e e n  7 days a n d  1 y e a r  o{ age: lO O m g /k g  3 

tim es daily
•  ch ild ren  u p  to  14 y e a n  o f  age: 75 m g /k g  3 t im e s  d aily

A d m in is tra t io n  in  h e p a lỉc  o r  r e n a l  im p a irm e n t.  T h e  in te r -  
v a l  b e tw e e n  d o ses  of in tr a v e n o ụ s  a z lo d U in  m a y  n e e d  to  
b e  increased  to  e v e ry  12 h o u r s  in  m o d e ra te  to  s e v e re  re n a l  
im p a irm e n t (cxeatm ine  d e a ra n c e  less t h a n  3 0 m L /m in u te ) ;  
a d d it ío n a T d o sa g e  re d u c tio n s  m a y  b e  n e e d e d  in  p a tie n ts  
vvith b o th  se v e re  re n a ỉ a n d  h e p a tic  im p a irm e n t.

Adverse Effects and Precautions
A s fo r  C a rb e n id llin  So d iu m , p . 234 .1 .

P ro lo n g a tio n  o f  b leed in g  t im e  has  b e e n  less h e q u e n t  a n d  
less  severe  vvith azlocillin  t h a n  w ith  c a rb e n id ll ln .

H y p o u r íc a e m ia .  R eports o ỉ  t ra n s ie n t  a sy m p to m a tic  
decreases  in  se ru m -u r ic  a d d  c o n c en tra tio n s  d u r in g  t te a t-  
m e n t  w ith  a z lo d I lin .1J

1. FarisHM, Pottỉ DW. Azỉodỉỉin and scmm uric add. Ann InUmMed 1983; 
98:414.

2. Bmst JA. Sy ER. ESect of azlocỉllin on uric add levels in serum. 
Aníimiavb Agents ơtemother 1983; 24: 609-10.

S o d iu m  c o n te n t .  Each g o ỉ  azlocillin  so d iu m  c o n ta in s  
a b o u t  2 .1 m m o l of so d iu m . As a z lo d llin  so d iu m  h a s  a  
lovver so d iu m  c o n te n t  t h a n  c a rb e n id ll in  so d iu m , h y p e m a -  
tra e m ia  a n d  h y p o k a la e m ia  a re  less like ly  to  occu r.

Interađions
A s fo r B e n z y lp en id llin , p . 2 3 2 .1 .

A n tỉb a c te r ia ls .  F o r  th e  e ữ e c t o f a z lo d llin  o n  th e  d e a ra n c e  
o f  cẹfotaxime, a n d  a r e p o r t  o f  n e u ro to x ld ty ,  se e  p . 2 46 .3 . 
F o r  re íe re n c e  to  a z lo d llin  aH ec ting  th e  d isp o s itio n  o f  ápro- 
Ịloxadn, s e e p .  2 67 .1 .

N e u ro m u s c u la r  b lo ck e rs . A z lo ậ ll in  a n d  o th e r  u re id o p e n i-  
d l l in s  are  r e p o r te d  to  p ro lo n g  th e  a c tio n  o f c o m p e tit iv e  
m u s d e  r e la x a n ts  su  c h  as  vecunmium (see A tra c u r iu m , 
p . 2032 .1 ).

Antimicrobial Action
A d o c illin  h a s  a n  a n tim ic ro b ia ỉ a c d o n  s ỉm ila t  to  th a t  o í  
p ip e r a d l l i n  (p . 3 4 3 .1 ). I ts  a c tiv ity  in vitro a g a in s t  
E n te ro b a d e r ia c e a e  is g e n e ra lỉy  less t h a n  th a t  o f  m e z lo d ll in  
o r  p ip e ra d ll in ,  b u t  it  h a s  c o m p a ra b le  a c tiv ity  to  p ip e ra d ll in  
a g a in s t  Pseudomonas aeruginosa.

The Symbol t  denotes a preparation no longer adively marketed
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Pharmacokinetics
A r io d l l in  is n o t  a b s o rb e d  b o m  th e  g a s tro in te s tia a l  t r a a  to  
a n y  s ỉg n iB c a n t e x te n t .  I t  h a s  n o n l in e a r  đ o s e -d e p e n d e n t  
p h a n n a c o k in e tic s .  D o u b lin g  a n  in tr a v e n o u s  d o se  re s u lts  in  
m o re  t h a n  d o u b le  t h e  p la sm a  c o n c e n tr a t io n .  B e tv v een  2 0  
a n d  4 6 %  o f a z lo d U in  in  th e  d r c u la t io n  ũ  b o u n d  to  p lasm a  
p ro te in s .  T h e  p la s m a  h a lỉ-U íe  is u s u a lly  a b ó u t  1 h o u r ,  b u t  is 
lo n g e r  i n  n e o n a te s ;  in  p a tie n ts  w i th  r e n a l  L m p airm en t h a lf -  
lives o f  2  to  6  h o u r s  h a v e  b e e n  r e p o i te d .

A z lo d ll in  ỉ$ vvidely d is t r ib u te d  in  b o d y  tis su e s  a n d  ũ u id s . 
I t  c ro sses  t h e  p la c e n ta  in to  t h e  fe ta l  d r c u la t io n  a n d  sm aU  
a m o u n ts  a re  d is tr ib u te d  ũ i to  b r e a s t  m ilk . T h e re  is little  
d i ỉíu s io n  in to  t h e  C SF e x c e p t w h e n  th e  m e n in g e s  a re  
in H am ed .

A z lo d ll in  is m e ta b o iis e d  to  a  l im ite d  e x te rn .  A b o u t 5 0  to  
7 0 %  o ỉ  a  d o se  is  e x c rc te d  u n c h a n g e d  in  t h e  u r in e  b y  
g lo m e ru la x  S l tr a t io n  a n d  t u b u la r  s e c re tio n  w i th in  2 4  h o u r s  
o f  a  d o se , r e s u l t in g  in  h ig h  u r in a r y  c o n c e n ư a tio n s .  
A z Io d ll in  is p a r t ly  e x c re te d  in  t h e  b ile  w h e r e  it  is a lso  
í o u n d  in  h ig h  c o n c e n tra t io n s .

P la sm a  c o n c e n ơ a ú o n s  a re  e n h a n c e d  jf p ro b e n e c id  is 
g iv en .

A d o d l l in  is r e m o v e d  b y  h a e m o d ia ly s is .

Preparatíons
Proprietory Preparations (details are given in Volume B)

Single-ỉngredient PreparuticMU. China: A lodn  Gr.:
Abrodil.

A xtreo n am  ỊBAN, USAN, riNNi
A ts trẹ o n a am i; A z th reo n am ; A z tréo n am ; A z treo n am u m ; SQ- 
26776; AĩrpeoH aM . . ,
(Z )-2-{2 -A m ino th iazo l-4 -y l-[(2S ,3S )-2 -T T iethy l-4 -oxo-1 -su l- 
p h o a z etid irì-3 -y lca rbam oyl]m ethy)eneam ino-oxy}-2 -m ethy l- 
p ro p ió n ic  á đ d .
C,jH „N sObS>435.4 ..
Óís —  78110-38-0.
ATC —  J01DF0I. ■
ATCVet —  QJ01DF01. '  .
UNII.-r- G2B4VE5GH8:

P h a rm o c o p o e ia s .  In  Jpn a n d  us, vvh ich  allovvs th e  
a n h y d ro u s  OT h y d r a te d  fo rm s.

U S P . 3 6 ; (A z tre o n a m ). A  w h ite ,  o d o u r le s s  c ry s ta llin e  
p o w d e r .  V ery  s lig h tly  s o lu b le  i n  d e h y d ra te d  a ico h o l; 
p ra c tic a lly  in so lu b le  in  c h lo r o to n n ,  i n  e th y l  a c e ta te , a n d  in  
to lu e n e ;  so lu b le  i n  d ũ n e th y l ío n n a n i id e  a n d  in  d im e th y l 
su lío x id e ;  slig h tly  s o lu b le  i n  m e th y l  a lc o h o l. S to re  in  a ir t ig h t  
c o n ta in e rs .

Axtreonam Lysine IBANM. USAN, riNNMi 
A ztre o n a m  lisina; A z tré o n a m  ly sin e ; A z tre o n a m u m  Lysinum; 
C orùs-1020; ArrpeoHaMK/1M3MH. 

•(Z)-2-{2-A m Inộth iazoM -yl-[(2S ,35)-2-m ethyl-4-òxo-1-su lfoa- 
z e tid in -3 -y lc a rb a m o y l]m eth y len e a m in o -o x y } -2 -m e th y lp ro -  
p io n ic  a d d  í - ly s in e ...
Cu Hu NsQ & .Q H h Nì O ^SSI .6
CÁS — 827611-49-4.
ATC —  J01DF0Ị.
ATC Vet —  QK)1DFÒ1.
UNII —  XNM7Ị.T65NP. :

In co m p a tib ilH y  a n d  s tab ĩlH y . A x tre o n a m  h a s  b e e n  
re p o r te d  to  b e  in c o m p a tib le  w i th  c e ử a d in e ,  m e tro n id a z o le , 
n a íd l l in ,  a n d  v a n c o m y d n .

R e fe re n c e s .
1. Bell RG, tí  aỉ. Stabiỉỉty of ỉntravenous admixtures of aztreonam and 

ceíoxitin, gemamicin. metronidazoIe, or lobramydn. Am J Hosp Pharm 
1986;43: 1444-53.

2. Riley CM, Lipíord LC. tnteraction of axtreonam with naldỉlin ỉn 
mtrãvenous admỉxtures. Am J Hosp Pharm 1986; 43:2221-4.

3. BcDiveau PP, tí a i  Stabilỉty oí aztreonam and ampidỉỉin sodium- 
suỉbacum sodium in 0.9% sodỉum chioridc ỉnjection. Am J Hosp Pharm 
1994; 31: 901-4.

4. Trtssel LA, Martinez JF. Compadbility of azưeonam wiỉh seỉected drugs 
during súnuỉated Y-site admỉnistratỉon. Am J Health-Syst Pharm ỉ 995; 52: 
1086-90.

5. Trissel LA, tí aĩ. Compadbility and stabìlỉty oỉ aztreonam and 
vancomydn hydrochloride. Am J Heaỉth-Syst Pharm 1995; 52: 2560—4.

Uses and Administration
A z tre o n a m  is a  m o n o b a c ta m  o r  m o n o c y d ic  b e ta - la c ta m  
a n tíb a c te r ía l  u s e d  fo r  t h e  ư e a tm e n t  o f  in ỉe c tio n s  c a u se d  b y  
su sc e p tib le  G ra m -n e g a tiv e  a e ro b ic  o rg a n ism s . T h e se  h a v é  
i n d u d e d  b o n e  a n d  jo in t  In ỉe c tìo n s . g o n o r rh o e a ,  i n ư a -  
a b d o m in a l  a n d  p e lv ic  in íe c tio n s ,  lo w e r  re s p ìra to ry -ư a c t  
in íe c tio n s  ( in d u d in g  p s e u d o m o n a l  in ỉe c tio n s  in  p a tie n ts  
w i th  cystic  Đ brosis), m e n in g itis ,  se p tic a e m ia , sk in  a n d  so ft- 
t is su e  in íe c tio n s , a n d  u r in a iy - t r a c t  in le c tio n s .  F o r  d e ta ils  o f 
th e s e  in ỉe c tio n s  a n d  th e i r  ơ e a tm e n t ,  s e e  u n d e r  C h o ic e  o f 
A n tib a c te ria l, p . 1 7 2 .2 . To b r o a d e n  th e  s p e c tru m  o f  a c tiv ity

ÍOT e m p iric a l t r e a tm e n t  o f  in íe c tio n s ,  a z ư e o n a m  s h o u ld  b e  
u se d  w i th  o th e r  a n tib a c te r ía ls . U se  w i th  a n  a m in o g ly co s id e  
m a y  b e  o f  b e n e f i t  in  s e r io u s  Pitudomonas acrutỊÌnosa 
in íe c tio n s .

A z t re o n a m  is ú s u a l ly  g iv e n  parenterally b y  d e e p  
in tra m u s c u la r  ln je c tio n , b y  s !o w  in tr a v e n o u s  in je c tio n  
o v e r  3 to  5 m in u te s ,  o r  b y  in ư a v e n o u s  i n ỉu s io n  o v e r  2 0  to  
6 0  m ỉn u te s .  S in g le  d o ses  o v e r  1 g  s h o u ld  b e  g ỉv e n  b y  th e  
in t ia v e n o u s  ro u te .  I t  is  g iv e n  in  d o ses  r a n g ỉn g  f ro m  1 to  8  g 
daily  ( u su a lly  3 to  4 g  d a ily ) , in  đ iv id e d  d o se s  e v e ry  6  to  12 
h o u rs , a c c o rd in g  to  t h e  s e v e r i ty  o f  t h e  in íe c tlo n . F o r 
in íe c tio n s  d u e  to  Ps. aeruginosa, 2  g  e v e ry  6  o r  8  h o u rs  m a y  
b e  g iv e n  fo r  in it ia l  t r e a tm e n t .

A s in g le  i n tr a m u s c u la r  d o s e  o f  1 g h a s  b e e n  rec o m - 
m e n d e d  fo r  th e  t r e a tm e n t  o f  g o n o r rh o e a  o r  cystitis .

T h e  d o se  o f  a z ư e o n a m  m a y  n e e d  to  b e  re d u c e d  in  re n a l  
im p a irm e n t. see  p . 2 2 6 .3 .

F o r  d e ta ils  o f đ o se s  in  c h ild re n , see  p . 2 2 6 .2 .
A x tre o n a m  l y ã n e  m a y  b e  g iv e n  b y  inhalatíon lo r  th e  

su p p re ss io n  o f c h ro n ic  r e s p i r a to r y - t r a a  in íe c tio n s  d u e  to  Ps. 
aerũginosa in  p a tie n ts  w i th  c y s tic  Hbrosis. T h e  u s u a l dose, 
ex p re sse d  in  te rm s  o f  a z tr e o n a m , is 75  m g  g iv en  3 tim es 
vvithin a 2 4  h o u r  p e rio d  fo r  2 8  d a y s ; doses  s h o u ld  b e  ta k e n  a t 
least 4  h o u r s  a p a rt .  P a tie n ts  s h o u ld  u se  a b ro n c h o d ila io r  
b e ío re  e a c h  dose; s h o r t - a c t in g  b r o n c h o d ila to r s  sh o u ld  b e  
g iv en  15 m in u te s  to  4  h o u r s  b e to re  in h a le d  a z tre o n a m , 
w h e re a s  lo n g -a c tin g  b ro n c h o d i la to r s  m a y  b e  g iv en  30 
m in u te s  to  12 h o u rs  b e ío re .  If p a tie n ts  r t q u i r e  a  m u co ly tic  
th is  s h o u ld  a lso  b e  g iv e n  b e ỉo re  a z tre o n a m  (b u t a í te r  th e  
b ro n c h o d ila to r ) .  I í  a d d it io n a l  c o u rse s  o f  a z tre o n a m  a re  
req u ire d , a  m in im u m  of 2 8  d a y s  b e tv v e e n  co u rse s  is 
r e c o m m e n d e d .

G e n e ra l  re fe re n c e s .
1. Brogden RN. Heel RC. Azirconam: a review oí iu antibacierial activiiy, 

phamiacokinetic propcnirs and therapcmỉc use. Dtvịỉ 1986; 31: 96- 
130.

2. Neu HC. ed. Azueoaam's role in ửic trcaunent oỉ Gram-negative 
ỉnỉectiona. Am JMed 1990; 88 (suppl 3C); 1S-43S.

3. Heỉỉỉnger w c. Brewcr NS. Caibapcnems and monobaaams; ỉnũpenem. 
meropenem, and artrconam. Mayơ ClĨH Proc 1999; 74: 420-34.

A d m ỉn is tra t ìo n . R e íe re n c c s  to  th e  u se  o í  a z tre o n a m  (as 
a z ư e o n a m  ly sin e )  b y  in h a la t io n  in  th e  t r e a tm e n t  o f a irw a y  
in íe c tio n s  in  p a õ e n ts  w i th  cy s tic  lib ro s is .16

1. Gibson RL tí al. Microbiology, saíccy. and phannacokínetícs oí 
azưeonam lysinatc íor inhalaiỉon in paũcnis with cystic Gbrosís. Pediaer 
Pulmonol 2006; 41: 656-65.

2. Retsch-Bogart GZ. tí ai. A phase 2 study of anreonam lysine íor 
inhaỉaóon ỈO treat patienu wírh cysuc nbrosis and Pseudomonas 
aeruginosa úiíection. Pediair Pulmonal 2008; 43: 47-56.

3. McCoy KS. tí ai. lnhaỉed azirronam lysỉne íor chronic airvvay 
Pseudomonas aenigínosa ữì cystíc Gbrosis. Am J Rtspir Crit Care Mei 
2008; 178: 921-8.

4. Retsch-Bogart GZ. tí ai. EỈTtcacy and safer>- oí iỉihaled aztreonam ỉysine 
íor aírway pseudomonas in cystỉc Gbrosis. Chest 2009; 135: 1223-32.

5. Eỉbora JS, Henig NR. Optìmal aiovay aniioúcrobiaỉ ỉherapy ỉor cystỉc 
Gbrosis: the role oỉ inhaỉed azưeonam ỉysine. Exprrt Opin Pharmacother 
2010; 11: 1373-85.

6. 0'SuIlivan BP, tí aỉ. Inhaled anreonam. Sat Rtr\' Drug Dừcơv 2010; 9: 
357-8.

7. Plosker GL. Anreonara lysine ỉor ừihalation solutìon: in cyỉtíc Gbrosỉs. 
Dntgs 2010; 70: 1843-55.

8. ĩeitler K. tí ai. Àxtreonam lysine íor inhalatỉon: new íormulatìon of an 
oỉd antỉbỉotỉc. Am J Hcaith-Syĩt Pham 2012; 69: 107-15.

A d m in iỉ tr a t io n  in  c h ild re n . A z tre o n a m  m a y  b e  g iv en  to  
n e o n a te s  a n d  c h ild re n  fo t  t h e  ư e a tm e n t  o f in íe c tio n s  
cau sed  b y  su sc e p tib le  G ra m -n e g a tiv e  a e ro b ic  o rg an ism s  
in c lu d in g  Pseudomonas aeruginosa, Haemophilus influmzae, 
a n d  Nàsserìa meningitidis. I t  is u s u a lly  g iv e n  parenterally b y  
d e e p  in ơ a m u s c u la r  i n je a io n ,  b y  sìovv in tT a v e n o u s  in jec- 
tio n  o v e r  3  to  5 m in u te s ,  o r  b y  in ư a v e n o u s  in ỉu s io n  o v e r  
2 0  to  6 0  m in u te s .  S in g le  d o ses  o v e r  1 g s h o u ld  b e  g iv en  by  
th e  in tr a v e n o u s  ro u te .

UK Iic e n sed  p r o d u a  in ío r m a t io n  re c o m m e n d s  th a t  
a z tre o n a m  b e  g iv e n  in  t h e  ío llovving  doses:
•  in ỉa n ts  o ld e r  t h a n  o n e  w e e k  a n d  c h ild r e n  less  t h a n  2 

y e a rs  o f  age : 3 0 m g /k g  e v e ry  6  o r  8  h o u r s
• c h ild re n  2 to  12 y e a rs :  3 0  m g /k g  e v e ry  6  o r  8  h o u rs  w h ic h  

m a y  b e  in c re a se d  to  5 0 m g /k g  e v e ry  6  o r  8  h o u rs  in  
se v ere  in íe c tio n  ( to  a  m a x ú n u m  to ta l  d a ily  d o se  o ỉ  8 g)

A lth o u g h  n o t  lic e n se d  in  t h e  U K  fo r  n e o n a te s  less t h a n  o n e  
w e e k  o ld . t h e  BNFC su g g e sts  a  do se  o í  3 0 m g /k g  g iven  
in tta v e n o u s ly  e v e ry  12 h o u rs .

In  t h e  USA . t h e  A m e ric a n  A c a d e m y  o f  P e d ia tr ic s1 
suggests th e  fo llo w in g  d o se s  fo r  a t t r e o n a m :
•  n e o n a te s  ag e d  7  d a y s  o r  less w i th  a  b ir th -v v e ig h t o f 2 kg o r  . 

less: 3 0 m g /k g  e v e ry  12 h o u r s
• n e o n a te s  ag e d  7  d a y s  o r  less  vvith a  b i r th -w e ig h t  m o re  

th a n  2 k g :  3 0 m g /k g  e v e ry  8  h o u rs
•  n e o n a te s  ag ed  8  to  2 8  d a y s  w i th  a  b ừ th - w e ig h t  o f 2  kg  o r  

less: 30  m g /k g  e v e ry  8  to  12 h o u r s ;  a d o s in g  in te rv a l  of 12 
h o u rs  m a y  b e  u s e d  u n t i l  2  w e e k s  o f liíe  in  e x ư e m e ly  low  
b ir th -w e ig h t  n e o n a te s  (vveigh ing  less t h a n  1 kg)

•  n e o n a te s  ag e d  8  to  2 8  d a y s  vviih  a b ir th -v v e ig h t o f  m o re  
t h a n  2 k g ;  3 0 m g /k g  e v e rỹ  6  h o u rs

•  c h ild re n  1 m o n th  a n d  o ld e r ;  9 0  m g /k g  in  3 d iv id e d  doses 
(to  a  m a x im u m  d a ily  d o se  o f  3 g) fo r m ild  to  m o d e ra te  
in íe c tio n s , o r  9 0  to  120  m g /k g  in  3 o r  4  d iv id e d  doses  (to  a 
m a x im u m  d a ily  d o se  o f 8 g) in  s e v ere  in íe c tio n s

A z ơ e o n a m  ly s in e  m a y  b e  g iv e n  b y  inhaĩation fo r  th e  
su p p re s s io n  o f  c h ro n ic  r e s p ira to ry - t ra c t  In íe c tio n s  d u e  to  Ps. 
aeruginosa in  c h ild r e n  a g e d  6  y e a rs  a n d  o ld e r  w i th  cysti.c 
S b rosis ; d o se s  a re  a s  í o r  a d u lt s  (see  a b o v e ).

1. American Academy o! Pediatrics. 2012 Red Book: Repơrt of the Committet ơn 
InỊeetíma Diseases, 29th ed. Eỉk Grove Vỉỉỉage, Illinois, USA: American 
Academy of Pedỉanics. 2012.

A d m in is tr a t io n  in  r e n a l  im p o irm e n t.  P a re n te ra l  d o ses  o f 
a z tre o n a m  s h o u ld  b e  r e d u c e d  in  m o d e r a te  to  s e v e re  r e n a l  
im p a in n e n t .  P a tie n ts  w i th  r e n a l  i m p a ỉn n e n t  m a y  b e  g iv e n  
a  u s u a l  in it ia l  d o se  to llovved  b y  a  m a in te n a n c e  d o se  
a d ju s te d  a c c o rd in g  to  c re a t in in e  d e a r a n c e  (CC);
• cc 10 to  3 0 m L /m in u te :  h a l í  t h e  in it ia l  dose
• cc less t h a n  lO m L /m in u te :  o n e - q u a r te r  oi t h e  in itia l 

do se
•  h a e m o d ia ly s is  p a tie n ts ;  a  s u p p le m e n ta ry  d o se  o f  o n e -  

e ig h th  o f  t h e  in it ỉa l  d o se  s h o u ld  b e  g iv en  a f te r  e a c h  
d ialysis se ss io n

A  revievv1 o f  a n tim ic ro b ia l  d o s in g  in  c ritica lly  i ll  p a tie n ts  
rec e iv in g  re n a l  r e p la c e m e n t  t h e r a p y  re c o m m e n d s  th a t  
p a tie n ts  u n d e rg o in g  c o n t in u o u s  re n a l  re p la c e m e n t  th e ra p y  
(CRRT) rec e iv e  a lo a d in g  d o se  o f  2 g ,  vvith t h e  íollovving 
m a in te n a n c e  do ses. d e p e n d in g  o n  th e  ty p e  of CRRT:
•  c o n tin u o u s  v e n o v e n o u s  h a e m o f il t ra t io n  (CVV H); 1 to  2 g 

e v e ry  12 h o u rs
• c o n tin u o u s  v e n o v e n o u s  h a e m o d ia ly s is  (CVVHD) o r 

h a e m o d ia íi l t ra t io n  (C W H D F ): 1 g e v e ry  8 h o u r s  o r  2 g  
e v e ry  12 h o u r s

F o r  c ritica lly  ill p a tie n ts  u n d e rg o in g  in te r m i tte n t  h a e m o -  
d ialysis , th e  a u th o t s  su g g e st a  d o s in g  re g im e n  o f  5 00  m g 
e v e ry  12 h o u r s .1

In h a le d  a z tre o n a m  ly s in e  s h o u ld  b e  u s e d  vvith c a u tio n  in  
p a tie n ts  w h o s e  s e ru m  c re a t in in e  is m o re  th e n  2 tim e s  th e  
u p p e r  l im it  o f  n o rm a l.

1. Heỉntz BH. tí al. Amimicrobial dosing concepts and recommendaUons 
íor crincally iU adult paiienĩs receiving continuous Tenaỉ replacemeni 
therapy or imermỉttem hemodỉaỉysỉs. Pharmacotherapy 2009; 29; 562- 
77.

Adverse Effects
T h e  a d v e rse  e ííe c ts  o f a z tr e o n a m  a re  s im iỉa r  to  th o se  o f  o th e r  
b e ta  la c ta m s  (see  B e n z y lp en ic illin , p . 2 3 1 .2 . a n d  C e la lo tin , 
p . 2 3 7 .2 ) . H y p e rse n s itiv ity  r e a a io n s ,  in c lu d in g  rash es , 
u r tic a r ia , a n g io e d e m a , e x ío lia t iv e  d e rm a tit is , e o s in o p h ilia , 
b ro n c h o s p a s m , a n d  ra re ly  a n a p h y la x is  a n d  to x ic  e p id e im a ]  
n e c ro ly á s ,  m a y  o c c u r  in  p a tie n ts  r e c e iv in g  a z ư e o n a m , 
a l th o u g h  it h a s  b e e n  re p o r te d  t o  b e  o n ly  w e a k ]y  
im m u n o g e n ic .  G a s t ro in te ỉã n a l  c t í e a s  in d u d e  d ia r rh o e a .  
n a u s e a .  v o m itin g . m o u th  u lce r , a n d  a n  a b n o rm a l ta s te .

P h le b itis  o r  th ro m b o p h le b i t is  h a s  b e e n  re p o r te d  a f te r  th e  
in ư a v e n o u s  u se  o f  a z tr e o n a m , a n d  p a in  o r  sw e llin g  a íte r  
in tr a m u s c u la r  in je c tio n .

U se  o f a z tr e o n a m  m a y  re s u l t  in  th e  o v erg ro v v th  of 
n o n -su s c e p tib ie  o rg a n ism s , i n d u d in g  G ra m -p o s it iv e  c o c d . 
P s e u d o m e m b ra n o u s  co litis  o r  g a s tro in te s tin a l  b le e d in g  m a y  
d e v e lo p .

O th e r  a d v e rse  e f f e a s  t h a t  h a v e  b e e n  r e p o n e d  w jth  
a z trc o n a m  in c lu d e  j a u n d ic e  a n d  h e p a ti tis , in c re a se s  in  l iv e r  
e n ry m e s , a n d  p r o lo n g a t io n  o l  p r o th r o m b ú i  a n d  p a rt ia l  
th ro m b o p la s t in  tim e s.

C o u g h , w h e e z in g , n a s a l  c o n g e s tio n , íev e r , a n d  occa- 
s io n a l r e p o r ts  o f b ro n c h o s p a s m  h a v e  b e e n  a s s o d a te d  w ith  
in h a la tlo n  o f  a z ư e o n a m  ly sin e .

E ffec ts o n  th e  s k in .  R e le rc n c e s .
1. McDonald BJ, tí aì. Toxic epidermaỉ necroỉysìs possibly ỉinkeđ to 

aztreonam in bone marrow transplant paticnis. Artn Pharmaeother 1992; 
26: 34-5.

2. Gonzalo-Garijo MA. de Argiỉa D. Erythroderraa due to aztreonam and 
cUndamyõn. J ỉnvestig AUrrgoỉ Gìn ỉmmunoỉ 2006; 16:210-1.

Precautions
A z tte o n a m  s h o u ld  n o t  b e  g iv e n  to  p a tie n ts  w h o  a re  
h y p e rs e n s it iv e  t o  i t  a n d  s h o u ld  b e  u s e d  vvith c a u tio n  in  
th õ se  k n ovvn  to  b e  h y p e rs e n s it iv e  to  o th e r  b e ta  lac ta m s , 
a l th o u g h  th e  i n d d e n c e  o f  c ro s s -sen s itiv ity  a p p e a rs  to  b e  lo w  
(b u t  see  p . 2 2 7 .1 ) .

A z tre o n a m  s h o u ld  b e  u s c d  vvith c a u t io n  in  p a tie n ts  w ith  
r e n a l  o r  h e p a tic  ũ n p a ir m e n t .

B r e a s t  f e e d in g .  In  a  s tu d y  in  12 b e a l th y  v v o m en  g iv en  
a z ư e o n a m , p e a k  c o n c e n ơ a t io n s  in  b r e a s t  m ilk  w e r e  ỉo u n d  
to  b e  less  t h a n  1 %  o i th o se  in  s e ru m  a n d  th is  w a s  c o n sid - 
e re d  su g g e stiv e  o f  a  lo w  risk  o f a d v e rs e  e ơ e c ts  i n  b rea s t-  
f e d  in ía n ts .1 T h e  la s t avaO ab le  g u id a n c e  íro m  th e  A m e ri­
c a n  A c a d e m y  o f  P e d ia tr ic s  s ta te d  t h a t  n o  a d v e rs e  effec ts 
h a d  b e e n  s e e n  in  b re a s t - íe d  in ỉa n t s  w h o s e  m o th e r s  
rec e iv e d  a z tr e o n a m  a n d  c o n s id e re d  i t  t o  b e  u s u a lly  co m p a - 
t ib le  w i th  b r e a s t  íe e d in g ,2 a l th o u g h  U K  lic e n se d  p ro d u c t  
in ío r m a t io n  re c o m m e n d s  th a t  m o th e r s  s h o u ld  r e ừ a in  
b o m  b re a s t  íe e d in g  vvhile rec e iv in g  a z tre ó n a m .

1. Plelss PM, tí al. Aiưeonam 10 human serum and breast milk. Br J Gìn 
Pharmaaỉ 1985; 19: 509-11.

2. American Acađexny of Pediauics. The transíer oỉ drugs and other 
Chem icals in to human milk. Pediatrừs 2001; 108: 776-89. (Retired May

All cross-reíerences reíer to entries in Volume A
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2010] Correction. ibid.; 1029. Aỉso avaỉlabỉe an htrp://aappoUcy. 
aappublicarions.org/cgi/content/fuIl/pediatrics%3b 108/3/776 (ảcccssêd 
25/05/04)

H y p ersen siH v tty . A z ư e o n a m  is sa íd  to  sh o w  little  cross- 
ré a c tìv ity  w i th  m o s t  o th e r  b e ta  la c ta m s ,1-2 b u t  th e re  h a  ve 
b e e n  iso la te d  r e p o r ts  o f im m e d ia te  h y p e rse n s itiv lty  to  
a z ơ e o n a m  in  p a tie n ts  w i th  a  h is to r y  o f h y p e rse n s itiv ity  to  
p e n ic ill in .M

C e ftaz id im e  (p. 2 5 2 .2 )  a n d  a z tr e o n a m  sh a re  a  c o m m o n  
s id e -c h a in , a n d  th e r e  a re  s o m e  d a ta  to  su g g est th a t  cross- 
r e a c tív ity  b e tw e e n  t h e  tw o  m a y  ex is t. T h e re ío re , e x tra  
c a u tio n  is r e q u ire d  u  a z tr e o n a m  is to  b e  u se d  in  ceftazid im e- 
a lle rg ic  p a tie n ts .2

1. paữiarca G, tí aỉ. Tolerabilỉcy of aztreonam ỉn patients with IgE-mcdỉated 
hypenensitívíty to beca-ỉactams. Int J ỉmmunopathol PkannứCOÌ 2008; 22: 
375-9.

2. Frumỉn J, Gallagher JC. Aỉleigỉc cross-sensitivity between penidnin, 
carbapenem. and monobactam antibiotics: what are the chances? Am 
Pharmaather 2009; 43: 304-15.

3. AlvarM JS. tí a l Immedỉate hypersensỉtỉvity to aztreonara. Lancet 1990; 
333: 1094.

4. Hantson p. tí a i ỉmmedỉate hypersenátivicy to azrreonam and 
ĩmipenem. BbU 1991; 302: 294-5.

P o r p h y r ia .  T h e  D ru g  D a ta b a se  fo r  A c u te  Po rp h y ria . com - 
p ile d  b y  th e  N o rvveg ỉan  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  S vveden , d a ssiB es a z tre o n a m  as 
p ro b a b ly  n ó t  p o r p h y rin o g e n ic :  i t  m a y  b e  u se d  as a  d ru g  o f 
firs t c h o ic e  a n d  n o  p re c a u t iọ n s  a r e  n e e d e d .1

1. The Drug Database for Acutè' Porphyria. Available at: http://www. 
dnigs-porphyria.org (accessed 05/09/11)

Interactions
C a u tio n  is r e c o m m e n d e d  in  p a t ie n ts  rece iv in g  a z tre o n a m  
a n d  o ra l  a n tic o a g u la n ts  b e c a u s e  o f  th e  possib ility  of 
in c re a se d  p r o th r o m b in  tim e .

Antimicrobial Action
A z tre o n a m  is b a c te r id d a l  a n d  a c ts  s im ila r ỉy  to  th e  p e n id l l in s  
b y  in h ib itin g  s y n th e s is  o f th e  b a c te r ia l  ce ll w all; it  h a s  a  h ig h  
a íE n ity  fo r  th e  p e n id U in -b in d in g  p ro te in  3 (PBP-3) of 
G ra m -n e g a tiv e  b a a e r i a .  T h e  a c tiv ity  o f a z tre o n a m  is 
re s t r ic te d  to  G ra m -n e g a tìv e  a e ro b ic  o rg an ism s, w ith  p o o r  OI 
n o  a c tiv ity  a g a in s t  G ra m -p o s it iv e  a e ro b e s  o r  an a ero b ic  
o rg a n is m s . I t h a s  g o o d  a c tiv ity  a g a in s t  Haemophiluí 
inỊỉuemat a n d  Neừserìaspp., i n d u d in g  b e ta - la c tam a se-  
p r o d u d n g  s tra in s . A z tre o n a m  is a lso  a c tiv e  a g a in st m o st 
E n te ro b a c te r ia c e a e  ( in d u d in g  Escheríchia coli, ơtrobacter, 
Enterobađer, Klebsiella, Proteus, Providenàa, Saỉmonella, 
Serratìa, shigelĩa, Yersmia sp p ., a n d  Morganella moTgarứi) 
p ro v id in g  th a t  t h e y  d o  n o t  p ro d u c e  e x te n d e d -sp e c tru m  
b e ta - la c tă m a se s  (E S B ls)  o r  K P C -ty p e  be ta - la c tam a ses , o r  
h y p e rp ro d u c e  A m p C  b e ta - la c ta m a s e s .  A lth o u g h  Pseudo- 
moitas aeruginosa h a s  h isto ricaU y  b e e n  c o n s id e red  a z tre o -  
n a m -su sc e p tib le , a n tip s e u d o m o n a l  b e ta - la c ta m  an tib a c -  
te r ìa ls  su c h  as c e fta z id im e  a r e  m o re  a c tiv e  a n d  a b o u t  o n e -  
t h ir d  o f c o n te m p o ra ry  Ps. aeruginosa s tra in s  a re  r e s is ta n t  to  
a z tre o n a m .

S y n e rg y  h a s  b e e n  re p o r te d  in vitro betvveen  a z tre o n a m  
a n d  a m in o g ly co s id e s  a g a in s t  Ps. aeruginosa a n d  som e 
E n te ro b a c te r ia c e ạ e .

Resừtana. A z tre o n a m  is s ta b le  to  hyd ro ly sis  b y  m a n y  
n a ư o v v -sp e c tru m  b e ta - la c ta m a s e s  b u t  m a n y  c u rre n t b e ta -  
la c ta m a se s , in  p a r t ic u la r  th e  ESBLs a n d  c a rb ap en em ases  
( b u t  n o t  m e ta llo - P - la c ta m a s e s ) ,  a re  a s so c ìa te d  w ith  
res is ta n c e  to  a z tre o n a m . H y p e rp ro d u c tio n  of A m pC  b e ta -  
la c ta m a se  ( ty p ica lly  in  Enterobacter cloacae, Serratia numes- 
cens, CitrobacterỊ'reundii, a n d  o th e r  r e la te d  b acteria) a lso  leads 
to  a z ư e o n a m  res is ta n c e .

Pharmacokinetics
A z tre o n a m  is p o o r ly  a b so rb e d  f ro m  th e  g as tro in te s tin a l trac t 
a n d  is  th e re ío re  g iv e n  p a re n te ra l ly .  P e a k  se ru m  c o n c e n tra -  
t io n s  o f a b o u t 9 0  a n d  2 0 0  m ic ro g ra m s /m ỉ.  occu r a f te r  single, 
3 0 - m in u te  in tr ạ v e n o u s  in fu s io n s  o f  1 a n d  2  g, respective ly ; 
v v h en  th e se  doses  a re  g iv e n  b y  in tr a v e n o u s  ứ ijec tion  o v e r  3 
m in u te s ,  s ligh tly  h ig h è r  p e a k  s e ru m  c o n c e n tra tio n s  (125 
a n d  2 4 2  m ic ro g ra m s/m L ) o c c u r.  A b so rp tio n  a fte r in ư a m u s-  
c u la r  in je c tìo n  is g o o d , a n d  s e r u m  c o n c e n ư a tio n s  a t  1 h o u r  
a re  c o m p a ra b le  fo r  id e n tíc a l  s in g le  in tra m u sc u la r  a n d  
in tr a v e n o u s  d o ses. A z tre o n a m  h a s  a  p lasm a  halĩ-U íe  of 
a b o u t  1 .7  h o u rs .  T h e  h a lí - l i íe  m a y  b e  p ro lo n g e d  in  
n e ọ n a te s ,  in  th e  e ld e r ly , in  p a t i e n ts  vvith  re n a l  im p a irm e n t, 
a n d  to  so m e e x te r n  in  th o s e  w i th  h e p a tic  im p a in n e n t.  
A z tre o n a m  is a b o u t  5 6 %  b o u n d  to  p lasm a  p ro te in s . I t  is 
vv idelỳ  d is tr ib u te d  in  b o d y  t is su e s  a n d  Q uids, in d u d in g  bile . 
D iũ u s io n  in to  t h e  CSF is p o o r  u n le s s  t h e  m e n in g e ỉ  a re  
in & a m ed . I t c ro sse s  th e  p la c e n ta  a n d  e n te rs  th e  ỉe ta l  
d r c n la tío n ;  sm all a m o u n ts  a r e  d is t r ib u te d  ỉn to  b re a s t  m iỉk .

A z tre o n a m  is n o t  e x te n s iv e ly  m e ta b o lis e d . T he  p r in d p a l  
m e ta b o li te ,  S Q -2 6 9 9 2 , is  in a c t iv e  a n d  is ío rm e d  b y  o p e n in g  
o f  t h e  b e ta - la c ta m  rìn g ; ỉ t  h a s  a  m u c h  lo n g e r  h a lỉ- ỉiỉe  th a n  
t h e  p a r e n t  c o m p o u n d . A z tre o n a m  is e x c re te d  m ain ly  in  th e  
u r in e ,  b y  re n a l  t u b u la í  s e c r e tio n  a n d  g lo m e n ila r  B ltra tion ;

a b o u t  6 0  to  7 0 %  o f a  d o se  a p p e a rs  vv ith in  8  h o u rs  as 
u n c h a n g e d  d m g  w ith  o n ly  sm all q u a n ti t ie s  o f m e ta b o llte s . 
O n ly  sm all a m o u n ts  o f  u n c h a n g e d  d ru g  a n d  m e ta b o li te s  a re  
e x c re te d  in  t h e  íaeces.

A z ư e o n a m  is re m o v e d  b y  h a e m o d ia ly s is  a n d  to  a  lesse r 
e x te r n  b y  p e r i to n e a l  d ialysis.

S m all b u t  v a ria b le  a m o u n ts  a re  a b s o rb e d  a f te r  in h a la tió n  
oỉ n e b u lis e d  a z tre o n a m  ly sin e ; a b o u t  1 0 %  o f th e  d o se  is 
r e p o r te d  to  b e  e x c re te d  i n  u r ih e ,  la rg e ly  a s  u n c h a n g e d  d iu g . 

R ev ievvs.
1. Mattíe H. Cỉùủcaỉ pharmacokinetia oỉ aztreonam: an update. ơin 

Pharmacokintí 1994; 26:99-Ỉ06.
2. Vỉnks AA. tí ai. Pharrnacokinetỉcs of aztreonam in heaìthy $ubjects and 

padenỉs wich cysdc Ubrosis and evaỉuation oi áosc-exposun relation- 
shỉps using Monte Carlo simulatíon. Antìmicrob Agenỉs ơưmother 2007; 
31: 3049-55.

Preparatíons
Proprietary Preparations (details are g iven  in  V olum e B)

Single-ingredient PreparaHonỉ. AustraL: Azactam; Austria: 
A zactanũ  Cayston; Belg.: Azactam; Braz.: A zactam ; A zanem ; 
U ni A ztrenam ; Cartad.: Cayston; ch ile : A zactam t; Ckina: 
Azactam  Cz.: A zactam f; Cayston: Dennu: Azactam;
Cayston; Fin.: A zactam ; Fr.: AzaCTam; Cayston; Ger.: 
A zactam f; Cayston; Gr.: Azactam; A zenam ; A z ơ e o tic  Cayston; India: Azactam ; A zenam ; Azom; A zotum ; A zaeo ; Trezam; IndonV eb ac  IrL: Azactam ; Cayston; ItaL: A zactam f; Prim- 
bactam ; Jpn: Azactam; Mex.: M o n o b ac  NethCayston; Norw.: 
A zaaam ; NZ: A zactam ; Philipp.: A zactam f; Aztram ; PoL: 
Azactam+; Cayston; PortAzactam; Cayston; Rus.: A znam  
(A3HaM); Aztreobo[ (Aarpeaổon); S~Afr.\ Azactam ; singapore. 
Azactam ; Spain: A tac tam : Cayston; SwetL: Azactam; Switz.: 
Azactam ; UK: Azactam; Cayston; USA: Azactam ; Cayston; Venez.\ A zactam .

pharm acopoeial Preparations
U SP 36: A ztreonam  ÍOI Injection; A zơeonam  Injection.

Bacampicillin Hydrochloride
ỊSANM, USAN, riNNMI

Ámpicillin 'Ethoxycarbonyloxyethyl Hydrochloride; Bacàrripị- 
'aiínắ, hidroclotúro de; Bacampicilịine, chlorhydratẹ! de-; 
Bacampicillịnhydrochlorid; Bacarnpicillini HydrochỊortdum; 
Bakampicilin-hydrochlorid; Bakampicilino hidrochloridas; 
Bakarhpicillin-hidroklorid; Bakampicillinhydroklorid; Bakam-, 
pisilin Hidroklorũr; Bakàmpisilliinlhydrokloridi; CarampỉcỊỊIin; 
EPC-272; Hidrodoruro de bacampìdlina; BaKáMnMqmrtMHa 
fViflpoxnopnfl. .
1-(Ethoxycarbonyioxy)ethyi (6fl)-6-(a-D-phenylglycylapiino) 
penidllanạte hydrọchloride.
Q 1 H2;N30 7S,HƠ=502.0
CAS —  50972-17-3 (bacampidllin); 37661-08-8 (bacampicillin 
hydrochloride). -
ATC —  3Ọ1CA06.
ATC Vet —  QJ0ỈCA06. 
um  —  PM034U953T.

P h a rm a c o p o e ia s .  In  Eur. (see  p . vii) a n d  Jpn.
P h . E u r .  8 : (B a c a m p ití ll in  H y d ro c h lo rid e ) . A  vvhite o r  
a lm o s t vvhite  h y g ro sc o p ic  p o w d e r  o r  g ra n u le s . So lu b le  in  
vvater a n d  in  d ic h lo ro m e th a n e ;  íre e ly  so lu b le  in  a lc o h o l. -A 
2 %  s o lu t io n  in  w a te r  h a s  a  p H  o f 3 .0  to  4 .5 . S to re  in  a ir t ig h t  
c o n ta in e rs .

Uses and Adminỉstratìon
B ac a m p ic illin  h a s  a c tio n s  a n d  u se s  s im ila r  to  th o se  o{ 
a m p id l l in  (p . 2 1 8 .3 ) to  vvhich i t  is r a p id ly  h y d ro ly se d  in  t h e  
b o d y . I t Is g iv en  o ra lly  as  th e  h y d ro c h lo r id e  fo r th e  
t r e a tm e n t  o f  in íe c tio n s  c a u se d  b y  su sc e p tib le  b a c te r ia  in  
doses  o f 0 .8  to  2 .4  g  d a ily , in  2 d ìv id e d  d o ses. F o r  d e ta ils  of 
d o ses  in  c h ild re n , see  p .  2 2 7 .2 .

In  u n c o m p lic a te d  g o n o r rh o e a  a  s ỉn g le  d o se  o f  b a c am - 
p id l l in  h y d ro c h lo r id e  1.6 g w ith  p r o b e n e d d  I g  m a y  be 
g iv e n  in  a re a s  w h e re  g o n o c o c d  r e m a in  s e n ã t iv e .

A d m in is tr a t io n  in  c h ild re n . In  c h ild re n , b a c a m p id ll in  h a s  
b e e n  u se d  o ra lly  fo r  t h e  t r e a tm e n t  o f  su sc e p d b le  b a d e r ia l  
in íe c tio n s , s im ila rly  to  a m p id U in . I n  c h ild re n  o v e r  5 y e a rs  
o f age , d o ses  o f 25 to  50  m g /k g  da ily , in  2  d iv id e d  doses, 
h a v e  b e e n  u se d .

Adverse Effects and Precautions
A s fo r  A m p id ll in ,  p .  2 1 9 .2 .  D ia rrh ọ e a  h a s  b e e n  re p o r te d  to  
o c c u r  less  ì r é q u e n t ly  w i th  b a c a m p id ỉỉ in .

Porphyría. T h e  D ru g  D a ta b a se  fo r  A cụ te . P o ip h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a s s ih e s  b a c am p id U in  as  
p ro b a b ly  n o t  p o rp h y r in o g e n ic  i t  m a y  b e  u s e d  as  a  d ru g  o f  
firs t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1 '

1. The Drug Daubase ỉor Acute Porphyria. Avaiỉable ac htlp://www. 
drugs-porphyrỉa.org (accessed 18/10/11)

Inỉerađions
As fo r  B e n z y lp e n id llin , p .  2 32 .1 .

Antimicrobỉal Action
B a c a m p id llin  h a s  t h e  a n tũ n ia o b ia l  a c tlo n  o ỉ  a m p id ỉ l in  in 
vivo (p . 219 .3 ). I t  p o ssesses  n o  in t r in á c  ac tiv ity  a n d  n e e d s  tọ  
b e  h y d ro ly se d  to  a m p id l ỉ ln .

Phamiacokinetics
B a c a m p id llin  is  m o re  rap id ly  a n d  c o m p le te ly  a b so rb e d  (ro m  
th e  g a sa o in te s tin a l  t t a c t  t h a n  am p id U in , to  vvhich  i t  is 
h y d ro ly se d  in  t h e  in te s t in a l  w a lỉ a n d  p lasm a . P e a k  p lasm a - 
a m p id llin  c o n c e n a a t io n s  o ccu r a b o u t  30 to  60  m in u te s  a íte r  
o ra l  doses, a n d  a re  a b o u t  2  to  3 tim e s  th o se  a f te r  a n  
e q u iv a le n t d o se  o f ạ m p id l lin .  T h e  a b so rp tío n  o f b a c am - 
p id l l in  ừ o m  tab le ts  d o e s  n o t  a p p e a r  to  b e  a ỉỉe c te d  b y  th e  
p re se n c e  o f Ịo o d  in  t h e  s to m a c h . A b o u t 7 5 %  of a  do se  is 
e x c re te d  in  t h e  u r in e  a s  a m p id l lin  vvith in  8  h o u n .

Preparations
Proprietary Preparatkm i (details are given in  Volum e B)

Single-ingredient P reparatio iu . Gr.: Albaxin; bidia: Penglobe; ItaL: Bacadl; Bacagen; Bacasint: B ađllin ; W innipeg; Malaysitr. 
B acam õllin; Philipp.: Penglobet; Thai.: Penglobe; Turk.: 
Bakamsilin; Penbak.

pho n nocopoeiol Preporo lions
U SP 36: Bacam pỉdllin  H ydrochloride Tablets.

Bacitracin IBAH HNNI

Bacitradna; Badtradnas; Bacitradne; Badtracinum; Bacytra- 
cyna; Basitrasiini; Basiưasin; BatiMtpaụMH. •:
CAS —  1405-87-4. '  - i •
ATC —  D06AX05; xuXXI0; 8Q2A804. ■
ATC Vet QẶ07AA93; QÌỵm<05;‘QJ01XXỈ0; QR02AB04.
UNII —  58H6RWỌ52t (bacitrấcin); DDA3RRXÒP7 (baơtraơnA); 
3968434C0D (bãdtracin_B1); AM2V8LỌG5X (bacitradn 82í  
1RE2307DT4 (baatraan B3).

P h a rm a c o p o e ia s . I n  Chửi., Eur. (see  p . v ũ ) , ĩnt., Jpn, a n d  us. 
P h .  E u r .  8 :  ( B a d t r a d n ) .  M ix tu r e  o f  a n tim ic ro b ia l  
p o ly p e p tid e s  p r o d u c e d  b y  c e r ta in  s tra in s  o ỉ Baciỉlus 
ìicheniformừ OI B. subtíỉừ. T h e  p o te n c y  is  n o t  less  th a n  
6 0 u n i ts /m g , c a lc u la te d  w ith  r e íe re n c e  to  t h e  d r ie d  
su b s ta n c e . A  vvhlte o r  a lm o s t w h ite  h y g ro sco p ic  povvder. 
F re e ly  so lub le  in  vvater a n d  ỉn  a lc o h o l. A  1 %  s o lu tío n  in  
w a te r  has a  p H  o f 6 .0  to  7 .0 . S to re  a t  a  t e m p e ra tu re  o f  8 
d eg re e s  to4 :5  d e g re e s  in  a ịr tìg h t c o n ta in e rs .

U S P  36: ( B a d tr a d n ) .  A  m ix tu re  o f p o ly p ep tid es  p ro d u c e d  
b y  th e  g r o rn h  oi a n  o rg an lsm  o f  th e  liikeniỊormiỉ g ro u p  of 
Baàlíus subtilừ (B a d lla c e a e ) . T h e  m a ỉn  c o m p o n e n ts  a re  
b a d tr a d n s  A , B Í ,  B 2 , a n d  B3. I t  h a s  a  p o te n c ỹ  o f  n o t  less 
t h a n  65 u n its /m g , c a lc u la te d  vvith re ỉe re n c e  to  t h e  d rie d  
su b stan ce . I t  ís a  vvhite  to  p a le  bu ff. h y g ro sco p ic  p o w d e r , 
o d o u rless  o r  h a v in g  a  s lig h t o d o u r . F re e ly  so lu b le  in  vvater; 
so lu b le  in  a lc o h o l, i n  g la d a ỉ  ace tic  a d d ,  a n d  in  m e th y l 
a lco h o l, th e  s o lu t io n  in  th e  o rg a n ic  so lv e n ts  u su a lly  
shovving so m e  in so lu b le  r e à d u e ;  ỉn so lu b le  in  a c e to n e , in  
c h ỉo ro ỉo n n , a n d  in  e th e r .  Its  So lu tions d e te r io ra te  rap id ly  a t 
ro o m  te m p e ra tu re . I t  is  p r e d p i ta te d  £rom  its  S olu tions a n d  is 
in ac tiv a te d  b y  sa lts  o f  m a n y  o f  th e  h e a v y  m eta ls . p H  of a 
s o lu t io n in w a te rc o n ta in in g  1 0 0 0 0 u n i ts /m L is b e tw e e n  5.5 
a n d  7 .5 . S to re  in  a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  o f 8 
d eg re e s  to  15 d eg re e s .

Bacitracin Zinc IBANM. riNNMi
Bacìtracin ãneỄnatý .korriplex; Bacitracin-Zink; Bacitracina 
a n c  Bacitracìn-cink; Badứacine Zincique; Bacitracine-anc; 
Badtracino dnko kompleksas; Badtracins Zinc Complex; 

'.Baciứacmum Zincicum; Bađtracinum zincum; Bacytracyna 
cynkowa; Sinkkibasiữasiini; Zinc Badtracin; Zinci Bacrtraei- 
num; Zinkbacitradn; UnHKa BapuTpaquH.
CA5 —  1405-89-6.
ATC —  D06AX05; 301XX10; R02AB04.
ATCVet —  QA07AA93,-QD06AX05; QlOtXXlO; QR02AB04.. : 
UNII —  89Y4M234ES

P h a rm a c o p o e ia s .  I n  Eur. (see p . v ii) , lnt„ a n d  us.
P h . E u r . 8: ( B a d tr a c in  Z inc). T h e  z in c  c o m p le x  o i  b a d tr a d n .  
T h e  p o ten c y  is n o t  less  t h a n  6 0 u n i ts /m g ,  c a lc u la te d  w ith  
re fe ren c e  to  th e  đ r ie d  su b s ta n c e . A  vvhite  ọ r  lig h t-y e llo w ish -  
g re y  h y g ro sco p ic  p ovvder. S ligh tly  so lu b le  in  vvater a n d  in  
a lcó h o i. T he  B Ĩtra te  o f  a  s a tu ră te d  s o lu tio n  h a s  a  p H  o f  6 .0  to
7 .5 . S tore  in  a ir t ig h t  c o n ta in e rs .

U S P  36: ( B a d t r a d n  Z inc). T h e  z in c  c o m p le x  o í  b a a t r a d n ,  
tv h ic h  consỉsts oi a  m ix tu re  o f  a n tim ic ro b ia l  p o ly p ep tid es , 
t h e  m a in  c o m p o n e n ts  b e ín g  b a d t r a d n s  A, B 1, B2, a n d  B3. It 
h a s  a  p o te n c y  o f  n o t  less  th a n  65  u n its /m g , c a lc u la te d  vvith 
r e le re n c e  to  t h e  d r ie d  su b s ta n c e . I t  c o n ta in s  n o t  leSs th a n

The Symbol t  denotes a preparation no longet actively marketed
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4 %  a n d  n o t  m o re  t h a n  6 %  o f ã n c ,  c a lc u la te d  vvith re íe re n c e  
to  th e  d r ie đ  s u b s ta n c e . A  w h i te  o r  p a le  ta n ,  h y g ro sc o p ic  
p o w d e r ,  o d o u r le s s  o r  h a v in g  a  s l ig h t  o d o u r .  S p a rin g ly  
s o lu b le  in . w a te r .  p H  o f  a  s a tu r a te d  s o lu t ĩo n  in  vv a te r is 
b e tw e e n  6 .0  a n d  7 .5 . S to re  in  a ir t ig h t  c o n ta ìn e rs  a t  a  
te m p é ra tu re  oỉ 8 d e g re e s  to  15 d e g re e s .

In c o m p a tib ili ty . B a d ư a ó n  w a s  slovvly in a c tỉv a te d  in  b a ses  
c o n ta ỉn in g  s te a ry l a lc o h o l, c h o le s te ro l , p o ly o x y e th y le n e  
d e riv a tỉv e s , a n d  s o d iu m  Ia u r ilsu lỉa te ,  a n d  w a s  rap ỉd ly  in a c -  
t ív a te d  in  b a se s  c o n ta in in g  w a te r ,  m a c ro g o ls , p ro p ỵ le n e  
g ly c o l  g lyceroL  c e ty lp y rid in iu m  c h lo r id e ,  b e n z a lk o n iu m  
c h lo r id e , i c h th a n u n o l,  p h e n o l,  a n d  ta n n ic  a c id .1

1. Pỉaxco JM, Hum WJ. The eííect o( vaiìous subsunces on the 
aotíbacterỉal activùy of bacỉưadn in otatments. J Am Pharm ASíoe (Sà) 
L956; 4 5 : 141-5.

S to b ility . B a d t r a d n  à n c  w a s  m o re  s ta b le  t h a n  b a d tr a r in  
a n d  c o ũ ld  b e  s to re d  fo r  18 m o n th s  a t  te m p e ra tu re s  u p  to  
4 0  d e g re e s  w i th o u t  a p p re d a b le  Ioss o f  ac tiv ity . L ozenges 
o í  b a r i t ra c in  z in c  a n d  o in o n e n ts  a n d  lab le ts  c o n ta in in g  
b a d t r a d n  z in c  w ith  n e o m y d n  w e re  m o re  s tab le  th a n  th e  
c o rre s p o n d in g  b a d t r a d n  p re p a ra tio n s .  B a d t r a d n  z in c  w a s  
less  b i t te r  t h a n  b a d ư a d n  a n d  th e  ta s te  w a s  m o re  rea d ily  
d isg u ise d .1

1. Gross HM, et ai Ziỉic badtradn in pharmaceutical preparations. DruỊ 
Cosmet Ind 1954; 75: 612-13.

ỤniỊs
T h e  se co n d  I n te r n a t io n a l  S ta n d a rd  P re p a ra tio n  (1 9 6 4 ) of 
b a d t r a d n  z in c  c o n ta in s  7 4 u n i ts /m g .

Uses and Administration
B a d t r a d n  a n d  b a đ ơ a d n  zứic a re  a p p lie d  t o p i c a l l y  (as a 
c re a m , o in tm e n t,  d u s tin g  p o w d e r ,  o r  o p h th a lm ic  o in tm e n t) ,  
o f te n  w i th  o th e r  a n tib a c te r ia ls  s u c h  as  n e o m y d n  a n d  
p o ly m y x in  B, a n d  s o m e tũ n e s  w i th  co rtico s te ro id s , in  th e  
t r e a tm e n t  o f lo ca l in ỉe c tio n s  d u e  to  su sce p tib le  o rg an ism s . 
T yp ical c o n c e n tra t io n s  o f  b a d t r a đ n  o r  b a d t i a d n  z in c  in  
s u c h  P ro d u c ts  a re  4 0 0  to  5 0 0  u n i ts /g .  A b s o ip tio n  fro m  o p e n  
tv o u n d s  a n d  f ro m  th e  b la d d e r  o r  p e r i to n e a l  ca vi tỵ. m a y  le a d  
to  a d v e rse  e ffec ts, a l th o u g h  th e  d o s e - l im itin g ' to x id ty  oi 
c o m b in e d  p r e p a r a tio n s  is  c o n s id e re d  to  b e  d u e  to  n e o m y d n .

P a r e n t e r a l  u se  o í  b a d t r a d n  is u s u a lly  a v o id e d  b e c a u se  
o f  n e p h r o to x id ty  b u t  i t  m a y  b e  g iv e n  in ư a m u sc u la r ly  fo r 
t h e  t r e a tm e n t  o f  i n ỉa n ts  w i th  s ta p h y lo c o c c a l  p n e u m o n ia  
a n d  e m p y e m a  d u e  to  su sce p tib le  o rg a n ism s . F o r  d e ta ils  oi 
d o se s  ìn  c h ild re n , see  p . 2 2 8 .1 .

B a d t r a d n  h a s  b e e n  g iv e n  o r a l ỉ y  in  t h e  t r e a tm e n t  o f 
a n tib io tìc -a s s o d a te d  co litis  d u e  to  Clostridium diffidle.
A d m in is trc r tio n  in  c h ild re n . ỉ n  th e  U S A , b a d t r a d n  m a y  b e  
g iv e n  in tra m u s c u la r ly  fo r  th e  ư e a t m e n t  o f  in ta n ts  w ith  
s ta p b y lo c o c c a l  p n e u m o n ia  a n d  e m p y e m a  d u e  to  su sce p ti-  
b le  o rg an ism s . In ỉa n ts  vveighing  le s s  t h a n  2 .5  k g  m a y  b e  
g iv e n  a d o se  o ỉ  9 0 0  u n ỉ ts /k g  d a ỉly  i n  2  o r  3 d iv ided  do ses; 
th o s e  vve ig h in g  m o re  t h a n  2 .5  k g  m a y  b e  g iv e n  
lO O O u n ỉts /k g  d a ily  in  2 o r  3 d iv id e d  doses.

Adverse Effect$ and Precautions
S y s tem ic  b a d ư a d n  m a y  p ro d u c e  s e v e re  n e p h ro to x id ty ,  
r e s u l t ín g  in  r e n a l  ỉ a i lu re  d u e  to  t u b u la r  a n d  g lo m e ru la r  
n e c ro s is . R e n a l fu n c t io n  s h o u ld  b e  d e te r m in e d  b e ío re , a n d  
d a ily  d u r in g , th e r a p y .  F lu id  in ta k e  a n d  u r in a r y  o u tp u t  
s h o u ld  b e  m a in ta in e d  to  a v o id  k id n e y  to x id ty .  If  r e n a l  
to x ic ity  o c cu rs , b a d t r a ã n  sh o u ld  b e  s to p p e d . U se  w ith  o th e r  
n e p h ro to x ic  d ru g s  s h o u ld  b e  a v o id e d  (see  In te ra c tio n s ,
p .  2 2 8 .1 ).

N a u s e a  a n d  v o m it in g  m a y  o c c u r,  a s  -vvell a s  p a in  a t  t h e  
s ite  o f  in je c tìo n . H y p e rse n s itiv ity  r e a c tio n s ,  i n d u d in g  ra s h e s  
a n d  a n a p h y la x is ,  h a v e  o c c u rre d  w i th  sy stem ic , a n d  m o re  
r a r e ly  w i th  to p ic a l, u se .

H y p e rse n sh iv tty .  R e íe re n c e s 1'4 to  h y p e rs e n s it iv ity  re a c -  
t io n s  to  b a d t r a d n ,  i n d u d in g  a n a p h y la x is .

1. Sood A. Taylor JS. Badtrado: aUergen of the year. Am J ũmtaa Dermaí 
2003; 14: 3U .2. Jacob SE, James WD. Prom road rash to top allergen in a flash: 
badrradn. Dermđtol Surý 2004; 30: 521-4.

3. Prriler JF, a  aỉ. Intraoperarive anaphyỉaxis to badtradn durỉng 
pacemaker change and laser ỉead extraciion. Ann Altersy Asthntứ ỉmmunoi 
2005; 95 : 389-93.

4 . Greenberg K, «  al. Anapbylaxỉs 10 topicaỉ badtradn oimment Am J 
Emerg Aíữ 2007; 25: 95-4.

5. Greenberg SB, et a i Successhil resusdtatìon oĩ a paỉient wbo developeđ 
cardlac arrest ỉroo puỉsed saỉine badtradn ỉavage during thoradc 
lamỉnectomy and fuàon. J ơirt Asưsíh 2008; 20: 294-6.

6. Cronin H. Mowad c. Anaphyỉactic reactỉon to badtradn ointment. Curis 
2009; 83: 127-9.

interaơions
A d d itiv e  n e p h r o to x id ty  w o u ld  b e  a n t id p a te d  ư b a d t r a d n  
vvere  g iv e n  sy s te m ic a lly  w i th  o th e r  n e p h ro to x ic  d ru g s, 
p a r t ic u la r ly  co lis tín , k a n a m y d n ,  n e o m y d n ,  p o ly m y x in  B, 
a n d  s t r e p to m y á n ;  s u c h  u se  s h o u ld  b e  a v o id e d . B a d ơ a d n  is

re p o r te d  to  e n h a n c e  th e  n e u ro m u s c u la r  b lo ck in g  a c tio n  o f 
c e n a in  d ru g s , s u c h  a s  n e u r o m u s c u la r  b lo c k e rs  a n d  
a n a e s th e tic s ,  i í  g iv e n  d u r in g  su rg e ry  o r  p o s to p e ra tiv e ly .

Antimicrobial Action
B a d t r a d n  in te r íe r e s  w i th  b a c te i ia l  ce ll w a ll  sy n th e s is  b y  
b lo ck in g  th e  íu n c t io n  o ỉ  t h e  ỉ ip iđ  c a rr ie r  m o ỉe c u ỉe  th a t  
ư a n s íe rs  ce ll w a ll  s u b u n its  a c ro ss  th e  ce ll m e m b ra n e . I t  is 
a c tiv e  a g a in s t  m a n y  G ra m -p o s it iv e  b a c te d a  in d u d in g  
s ta p h y lo c o c d , s ư e p to c o c d  (p a r t ic u la r ly  g rọ u p  A  s tr e p to -  
c o c d ),  c o ry n e b a a e r ia ,  a n d  c lo s trid ia . I t  is a lso  a c tiv e  a g a in s t  
Actinomỵces, Treportema paỉlidum, a n d  so m e  G ra m -n e g a tiv e  
s p e d e s  s u c h  a s  Neừseria a n d  Hamophilus influirtzae, 
a lth o u g h  m o s t  G ra m -n e g a tiv e  o rg an ism s  a re  re s is ta n t.

A c q u ừ e d  b a c te r ia l  re s is ta n c e  to  b a d tr a c in  ra re ly  o ccu rs , 
b u t  r e s is ta n t  s tr a in s  o f  s ta p h y lo c o c d  h a v e  b e e n  d e te c te d .

Pharmacokinetics
B a d t r a d n  is  n o t  a p p re d a b ly  a b so rb e d  fro m  th e  ga s tro -  
in te s tin a l  t r a a  o r  f ro m  in ta c t  o r  d e n u d e d  sk in . w o u n d s ,  o r  
m u c o u s  m e m b ra n e s ;  hovvever, sy s te m ic  a b so rp tio n  h as  
b e e n  re p o r te d  a f te r  p e r i to n e a l  lav ag e . I t is rap id ly  ab so rb e d  
w h e n  g iv en  b y  in tr a m u s c u la r  in je c tio n . B a c i tr a d n  re a d ily  
diH uses in to  p le u ra l  a n d  a s d t i c  (lu ids b u t  Iittle  p asses  in to  
th e  CSF. A b o u t 10 to  4 0 %  of a sing le  in je c te d  d o se  is 
e x c re ted  s lo w ly  b y  g lo m e ru la r  íil tra tio n  a n d  a p p e a rs  in  th e  
u r in e  vvith in  2 4  h o u rs .

Preparatíons
Proprietary Prepara tìom  (detaíls a re  givcn in V olum e B)

Single-ingredient Preparations. Canad.: Baciịect; B ad tin ; USA: 
Bad-IM ; Vtneĩ.: B ad d erm .

Muki-ingredient Preparotions. Arg.: B iotaer a n  Caramelos; Bio- 
taer N ebulizable; B u tim erin ; C arnot Colutorio; C icaưex B io tic  Auĩtral.: C ica tr in t; N em dyn; N eosporin f; Austriã: B aneocin; 
E udllin ; N ebacetin; Belg.: N e o b a d tra d n e ; N eo b a d tra d n e ; Braz.: A naseptil; B ad d erm in a ; B adgen; B ad n a ; Bactoderm ; 
Cicatrene; C u tid e rm t; D erm ase; E pid trin ; Ferid; K indce tin t; 
N ebacetin; N ebadderm e; N ebacúned; N eobadpan ; N eocetrin; 
N eo top t; N e o ơ id n ; Po ly sp o rin t; T e u tom idn ; Canad.: A ntibio- 
tic O in tm ent; A n tib io tique  O n g u e n tt;  B adm yxứi; Band-Ald 
A ntibiotic A dhesive Bandages p lus A n tib io tic  B ioderm ; 
C icatrin t; C om plete A ntibiotic  O in tm ent; C ortim yxin; Cortis- 
porin; D iosporin; N eosporin; O ptim yxin; Ozonol A ntibiotic 
Plus; Polyderm : Polysporin Com plete; Polysporin Triple 
Antibiotic; Polysporin; Polytopic; Triple A ntibiotic  O in tm ent; Chile: A nbiotop; B ad to p ic  C o m p u esto t; B aned iỉ O ỉtalm ico con 
P redn iso lonat; B an ed ư  O h a lm ico t; B anedií ZN; B an ed iít; Der- 
mabiotico; M o n tid n a ; N asom in; Oítabiotìco; Pensulan; R inoba- 
nedií; U n g u en to  D ernúco  A ntib io tico t; Cz.: F ram ykoin; 
O phthalm o-Fram ykoin  Com positum ; O phthalm o-Fram ykoin ; 
Pam ycon; Fin.: B ad b a c c  Fr.: B adcoline; Ger.: N ebace tín t; 
N eobact; Polyspectran  HC; Polyspectran; Gr.: A pobacyn; Lyso- 
paine; N ebacetin; Sopain-Plus; Vioplex-T; Hong Kong: B ađ - 
m y x in t; P o ly d n t;  Po ly sp ec tran t; Hung.: B a n e o ó n ; B ivacyn t; India: Derbec-N : N ebasulí; Neosporin-H; N eosporin; Neotop; lndon.: Liposin; N B; N ebacetin; N e ư a d n ỷ ; Scanderm a Plus; 
Tĩgalin; T racetin; IrL: C ic a ư in t; Polyỉax; Israel: B am yxin; IlaL: 
Bimixin; C icaơene; C icaưene; Enterostop; O rob idn ; Malaysia: 
B ad trad n -N ; B a n e o d n ; Mex.: N ebacedna; N eosporin; Polixin; 
Soxaron; Tribiot; Neth.: B adcoline-B ; Norw.: B a d m y d n ; Phi- lipp.: BN P O u itm en t; Terram ycin  Plus; T rim ydn-H ; T rim ydn; PoL: B a n eo d n ; B ívacyn t; M ax ib io tic  M ultibiotic; N eotopic t; 
Scaldex; Tribiotic; Port.: B adderm a: B a d ơ a d n a  Zimaia; 
Cicatrin; D im itína ; DỉstopỶ; PoIisuKade; Rus.: B a n e o d n
(EatteonHH); S.Afr.: C ica trin t; P olysporin t; Singapore: B aneo- 
dn ; B a tra m y d n ; Fast P ow derf; Po lybam ydn ; Spain: B adspor- 
in f; B anedU t; D en n iso n e  Tri A ntibiotic; D erm o Hubber; Ediíar- 
ingcnỷ; L iripaina; N eo B ad trin ỷ ; Phonal; Pom ada A ntibiotica; 
ỈUnobanedư; T ulgrasum  A ntibiotico; Switz.: B aneopo lt; Batra- 
m y cin t; C icatrex; L ysopaínet; N eo trad n ; Thai.: BacaL’ B ano- 
d n ; Banocin; B asina: C itadn ; G tn q u in ; lzac: L obadn ; M e d d n f;  
My-B; M y b a d n  Dermic; M y b a d n ; N ovadn ; Thrody; Turk.: 
T hiodlline ; UK: Polyíax; Ukr.: B a n e o d n  (EaHeouHH); USA: Ak- 
Poly-Bac; A k-Sporeỷ; B a d tra y d n  Plus; C ortim ydn ; N eodn ; 
Neosporin + Pain  R e lie t  N e o tríd n  H C f; O cu-Spor-B ; O cu tridn ; 
Polydn-B ; P o ly m y d n ; Polysporin; P o ly tradn ; ProC oM ydn; Tri- 
Biozene: Venex.: D erm abiotic.

pharm acopoeioi Preparotions
BP 2014: Polym yxin  an d  B a d ư a d n  Eye O in tm en t; Polym yxin 
and  B a d ư a d n  O in u n en t;
USP 36: B a d tra d n  and  Polym yxin  B Suliate  Topical AerosoL- 
B acitracin ío r  In jec tio n : B a d tra c in  O in tm en t; B a d t r a d n  ■ 
O phthalm ic O in tm en t; B a d tra d n  Zinc and  Polym yxin B Sulíaie 
O in tm ent; B a d tra d n  Zinc an d  Polym yxin B SuUate O phthaỉm ic 
O in tm ent; B a d tra đ n  Zinc O in tm en t; N eom ycin and  Polym yxin 
B Sulỉatcs and  B a d tra d n  o in tm e n t;  N eo m y d n  a n d  Polym yxin B 
Sullates and  B a d tra d n  O ph thalm ic  O in tm ent; N eom ycin and  
polym yxin B Sulíates and  B a d tra d n  Zinc O in tm en t; N eo m y d n  
and  Polym yxin  B Sulỉates a n d  B a títr a d n  Zinc O phthalm ic 
O in tm ent; N e o m y d n  and  Polym yxin  B Sulíates, B a d tra d n  Zinc, 
and  H ydrocortisone A cetate O pbthalm ìc  O in tm ent; N eom ydn  
and  Polym yxin B Suữates, B a d tra d n  Zinc, a n d  H ydrocortisone 
O im m ent; N e o m y d n  a n d  Polym yxin  B Sulíates. B a d tra ó n  Zinc, 
and  H ydrocortìsone  O phthalm ic  O in tm en t; N eo m y d n  and 
Polym yxin B SuUates, B a d tra d n  Zinc, and  Lidocaine O in tm ent;

N e o m y d n  and  P o lym yxin  B su lía tes , B a d tra d n , an d  Hydro 
cortisone A cetate O in tm en t; N e o m y d n  a n d  Polym yxin I  
Sulíates, B a d tra d n , a n d  H ydrocortisone A cetate O phthalm b 
O in tm en t; N e o m y d n  a n d  P o lym yxin  B Sulíates, B a d ư a d n , anc 
L idocainc O in tm en t; N e o m y d n  Sulíate  a n d  B a d tra d n  O in tm en t 
N e o m y d n  SuUate a n d  B a d ư a d n  Zinc O in tm ent; Polym yxin E 
SuUate a n d  B a d tra d n  Z incT opical A erosol; Polym yxỉn B Sulỉatc 
an d  B a d tra d n  Zinc Toplcal Povvder.

B a lo A o x a c in  {riNNỊ

BaloAoxadne; BaloAoxacino; BaloAoxadnum; Q-35; Ẽaíio- 
ệ/ioKcaunH.
(±)-1 -Cyclopropyl-6-flụoro-1,4-dihydro-8-methoxy-7-[3- 
(methylamino)piperidino]-4-oxo-3-quinolinecarboxylic add. 
C2oHj4FN30 4=389.4 
CAS — 127294-70-6.
UNII —  Q022B63JPM.

ProỊìỊe
B alo ílo x a c in  is a  ( lu o ro q u in o lo n e  a n tib a c te r ia l  u se d  in  th e  
t r e a tm e n t  o f u r in a r y - t r a a  in le c tio n s .

R ev iev v s.
1. AUưne L Baloíloxacin C!ioongwac. Curr opitĩ ỉnvrĩtig Druqs 2003; 4: 

224-9.

Preparations
Proprieiary P reparotions (details a re  given in V olum e B)

single-ingredient Preparotions. China: H eng Jie  ( í i ® ) ;  Tiantong 
( ^ S t ) ;  Kor.: Q -Roxin.

Bambermycín (BAN, piNNi 
Bambermicina; Bambermydne; Bambermýdns (USAN); 
Bạmbermycinum; Flavophospholipol; 6aMổepMUL|HH. 
C«H,08Nsỏ34P= 1582.6 (moenomydn A)
CAS —  11015-37-5 (bambermyán); 76095-39-1 (moenomyán 
A).
UNH — PP922A42V2.

Profile
B a m b e rm y r in  is a n  a n tib a c te r ia l  c o m p le x  c o n ta in in g  
m a in ly  m o e n o m y d n  A  a n d  m o e n o m y c in  c a n d  w h ic h  
m a y  b e  o b ta in e d  f ro m  c u ltu re s  oỉ Strcptomyces bambergiensis 
o r  b y  o th e r  m e a n s .  I t  is u s e d  a s  a  grovvth p r o m o to r  in  
v e te r in a ry  p rac tic e .

Baquiloprim (BAN, riNNì
Í380U; Bakilopriimi; Bakiloprim; Baquiloprima; Baquiloprime;

: Baquiloprimum; BaxnnonpnM.
5-(8-Dimethylamino-7-methyl-5-quinolylmethyl)pyrimidin-
2,4-diyldiamine.

'C i7HjoNs=308.4- 
CAS —  102280-35-3.
UNII — 3DE766VIC6.

Proỉile
B a q u ỉlo p r im  is a  d ia m in o p y r im id in e  a n tib a c te r ia l  u se d  
s im ìla r ly  to  t r im e th o p r im  (p. 3 8 3 .2 )  a s  a  su lío n a m id e  
p o te n t ia to r ,  in  v e te r in a r y  m e d id n e .  P re p a ra tio n s  u su a lly  
c o n ta in  1 p a r t  o f  b a q u ilo p r im  to  5 p a rts  o f su U o n a m iđ e .

Bedaquiline (USAN, riNNi
Bedaquilina; Bédaquiline; Bedaquilinum; R-207910; TMC-207; 
BeflaKBM/tnH; BeqaxnnMH.
(1R, 2S)-1 -(6 Bromo-2-rnethoxyquinolin-3-yl)-4-(dimethyla- 
míno)-2-(naphthalen-l -yl)-1 -phenylbutan-2-ol. 
CJ2H5,BrN20 2=555J 
GÃS —  843663-66-1. 
um  —  78846I289Y. . '

Bedaquiline Fumarate (USAN, riNNMi 
Bếdaquiline, Fumarate de; Bedaquilini Fumaras; Pumarato de 
bedáquilina; R-403323; 6eflaKBWiHH CDyMapaT; BeqaxMPHH 
OyMapaT.
C Ì H 3,BrN20 2,0 ^ 0 ^ = 6 7 1 . 6  
CAS —  845533-86-0. 
um  — P04ỌX2C1A5.

P/oíịìe
B e d a q u ilin e  is a  d ia ry lq u in o l in e  a n tim y c o b a c te r ia l  th a t  is 
u se d  as  p a r t  o f c o m b in a tio n  th e ra p y , w i th  a t  le a s t  3 o th e r  
a n ti tu b e r c u lo u s  d ru g s , in  t h e  t r e a tm e n t  o f m u ltid ru g -

AI1 cross-reíerences reíer to entries in Volume A
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r e s is ta n t  p u lm o n a r y  tu b e rc u lo s is  (p . 2 1 0 .2 )  w h e n  a n  
eH ectìve  t r e a tm e n t  r e g im e n  c a n n o t  o th erv v ise  b e  p ro v id e d .

I t  is g iv e n  as t h e  ỉũ m a r a te  a l th o u g h  d o se s  a re  e x p ressed  
in  te n n s  o£ th e  b a se ;  1 2 0 .8 9  m g  o f b e d a q u ỉl in e  ỉu in a ra te  is 
e q u iv a le n t  to  a b o u t  lO O m g  o f b e d a q u il in e .  I t  is g iv e n  o ra lly  
w l th  fo o d  for a  to ta l  t r e a tm e n t  c o u rse  o f  2 4  w e e k s  a c co rd in g  
to  th e  fo llo w in g  re g im e n :
•  vveeks 1 a n d  2: 4 0 0  m g  o n c e  đ aily
•  vveeks 3 to  24: 2 0 0  m g  3 tìm e s  a  vveek (w ith  a t  le a s t  4 8  

h o u r s  b e tw e e n  d o ses)
B e d a q u ilin e  h a s  a  t e r m in a l  h a ll- li ỉe  o f  a b o u t  4  to  ỉ  m o n th s  
w h ic h  resu lts  in  e x te n d e d  p e rio d s  o f e x p o s u re  to  lo w  lev e ls  
o f b e d a q u il in e .  C o n s e q u e n tly ,  to  a v o id  a c q u ữ e d  re s is ta n c e  
d e v e lo p in g , ư e a tm e n t  w i th  b e d a q u il in e  s h o u ld  b e  s to p p e d  4  
to  5 m o n th s  b e ío r e  t h e  o th e r  a n ti tu b e r c u lo u s  d ru g s a re  
s c h e d u le d  to  b e  s to p p e d .  I t  is m e ta b o lis e d  b y  th e  
c y to c h ro m e  P 4 5 0  i so e n z y m e  C Y P3A 4 a n d  u s e  vvith o th e r  
d ru g s  t h a t  in d u c e  o r  su p p re s s  th is  is o e n z y m e  s h o u ld  b e  
a v o id e d . T he  c o n c u r r e n t  ũ s e  o f  d ru g s  k n o w n  to  c a u se  QT 
p ro lo n g a t io n  c o u ld  in c re a se  th e  risk  o f  c a rd io to x id ty  in  
p a tie n ts  ta k in g  b e d a q u il in e .

R e íe re n c e s .
1. Chahíne EB. tí aí. Bedaquiỉine: a novei dỉarylquinoỉỉne for multidnig- 

resỉstant tuberculosỉs. Ann Pharmacother 2013. Avaỉỉable at: 
doul 0.1177/1060028013 504087.

2. Chan B, tí ai A review oỉ tuberculosỉs: íocus on bedaqutiỉne. Am J 
Health-Syst Pharm 2013; 70: 1984-94.

3. CDC Dỉvỉsion oí Tubercuỉosỉs Elỉminatỉon, National Center ỉor HIV/ 
AIDS, Vlral Hepatitis, STD, and TB Prevention. CDC. Provỉàonal CDC 
guỉdeỉỉnes for ihe use and saỉety monỉtoring of bedaquỉllne hưnarate 
(Slrturo) ỉor the treatment of multídnig-resisunt tubexcuỉosỉs. MMWR 
2013; 62 (RR-9): 1-12. Aỉso avaiỉabỉe ac http://www.cdc.gov/mmwr/ 
pdỉ/rir/rr6209.pdỉ (accessed 02/12/13) Correction. ibid.; 906.

4. WHO. The use of bedaquiline ờt the treatment of muừidrug-resistant 
tuberculoàs: mterim poiicy guidana. Geneva: WHO, 2013. Avaiỉabỉe at: 
http://apps.who.ini/irls/bUs tream/10665/84879/l/9789241505482_ 
eng.pdỉ (accessed. 02/12/13)

Preparatíons
Proprìetary Preporc Kons (details a re  given in  V olum e B) 

Single-ingredient Prepartrtions. USA: Sirturo.

Bekanamycin Sulfate iriNNM] 
Aminodeoxykanamyđn Sulphate; Bekanamicina, sulíato de; 
Bekanamycin Sulphate; Békanamycine, Sulíate de; Bekana- 
mycini Sulfas; Kanamycin B Sulphate; KDM; NK-1006; Sulíato 
de bekanamicina; BeKaHaMMụnHa Cy/ibộaT' 
6-0-(3-Amino-3-deoxy-a-D-glucopyranosyl)-2-deoxy-4-0- 
(2,6-diamino-2,6-dideoxy-a-D-glucopyranòsyÌ)-D-strepta- 
mine sulphate.
Ci8H37NsO,0.2ViH2SO4=728.7
CÁS —  4696-76-8 (bekanamydn); 70550-99-ĩ (bekanamycin 
sulíate).
UNII —  K871EA86HM.

P h a rm a c o p o e ia s .  I n  Jprt.
ProỉiỊe
B e k a n a m y c in  is a n  a m in o g ly co s id e  a n tíb a c te r ia l  a n d  is  a  
c o n g e n e r  o f k a n a m y d n .  I t  h a s  p ro p e r tie s  s im ila r  to  th o se  o f  
g e n ta m id n  (p. 3 0 6 .2 ) . I t  is g iv e n  to p ic a lly  as  t h e  su lỉa te  fo r 
th e  t r e a tm e n t  o f  e ỵ e  in ỉe c tio n s .  I t  h a s  a lso  b e e n  g iv e n  
in tra m u s c u la r ly  a n d  o ra lly . I t  is re p o r te d  to  b e  m o re  to x ic  
t h a n  k a n a m y c in .

Preparations
Proprietary Preparotions (details are given in  V olum e B)

M ubi-ingredient Preparotìons. ItaL: V isudoben Antibiotico; Visu- 
m etazone Antibiotico.

Benethamine Peniciliin (BAN, riNNi

Bénéthamine Péiiicilline; Benethaminum Penicillinum; 
Pénicilina-benetamina; BeHeTaMMH rieHHLinnnMH. - 
Benzyl(phenethyljammoniurn 1 (6fl)-6-(2-phenylacetamido) 
penicillanate.
C,sH,7N,C,6H18N30 4S=545.7 ;
; ọ ũ — 751-84-8.
'■ÀTCVèt —  QJOlCẸ?Ị.
UNII —  03S7RWĨ8R5. ' ' ;

Prọfi'/e
B e n e th a in in e  p e n id ỉ l in  is a  p o o r ly  s o lu b le  d e riv a tiv e  ọ f  
b e n z y lp e n id ll in  (p . 2 3 0 .1 )  vvith s im ila r  a c tio n s  a n d  u se s , 
a ỉ th o u g h  it is n o t  re c o m m e n d ẹ d  fo r  c h ro n ic ,  se v ere , o r  
d e e p -s e a te d  in íe c tio n s .  A f te r  d e e p  in tr a m u s c u la r  in je c tio n  i t  
fo rm s  a  d e p o t f ro m  w h ic h  i t  is s lo w ly  a b so rb e d  a n d  
h y d ro ly s e d  to  b e n z y lp e n id ll in .  B e n e th a m in e  p e n ic ill in  is  
u s u a lly  g iv e n  w i th  b e n z y lp e n id ll in  s o d iu m  a n d  a lso  
s o m e tim e s  p ro c a in e  b e n z y lp e n id ll in  to  p r o d u c e  b o th  a n

im m e d ia te  a n d  a  p ro lo n g e d  e ữ ec t; o v e ra ll, th e  effec t la s ts  fo r 
2  to  3 d a y s .

Benzathine Benzylpenicillin
(BAN, HNN)

Bensylpenicillinbensatin; Bensylpenidllinbenzatin; Bentsyyli- 
penisilliinibentsatiini; Benzathin-benzylpenicilin; Benzathine 
benzylpénicilline; Bếrưathine Penidllin; Benzathini Benzyl- 
penidllinutn; Benzatin Penisilin; Berưatina bendlpenidlina; 

:Benzethadl; Benálpenicilinas benzatinas; Beràlpenidllina 
Benzatinica; Bếnzilpenidllin-benzaritỉn; Benzylopenicylina 
benzatynowa; Benzylpenidllinum Berizanthinum; Benzylpe- 
nidllinum 8enzathinum; Penitíllin G Benzatbine; Penisilín G 
Benzatin; Penzaethinum G; BeH3aTviHa 6eH3nnneHHL(n/inuH. 
NN'-Dibenzylethylenediammoniurn bis[(6/?)-6-(2-phenylace- 
tamidoỉpenidllanate].
C ,6H20N2(C,6Hl8N2O4S)2=909:1 ; ,
CAS —  1538-09-6 (anhydrous berưathìne bẹrưylpeữicillin); 
5928-83-6 (benzathine bemylpeniciilin monohydrate); 41372-
02-5 (benzathine bemylpenidllin tetrahydrate).
ATC —  J01CE08.
ATC Vet —  QJ01CE08.
UNII —  Rfĩ82F58GK.

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . v u ) , a n d  Int.
Jpn a n d  us in d u d e  th e  te t r a h y d r a te .

P h .  E u r .  8 : (B e n z y lp e n id ll in , B e n z a th in e ) .  I t  c o n ta in s  a  
v a ria b le  q u a n ti ty  o f w a te r . A  vvhite o r  a lm o s t vvhite p o w d e r .  
V ery  s lig h tly  so lu b le  in  w a te n  s lig h tly  so lu b le  in  a lc o h o l;  
íre e ly  s o lu b le  in  d im e th y lto n n a m id e  a n d  in  ío rm a m id e . 
S to re  in  a ir t ig h t  c o n ta in e rs .

U S P  36 : (P e n id l l in  G B e n z a th in e ) .  T h e  te t r a h y d r a te  is a  
w h ite ,  o d o u r le s s , c ry s ta llin e  povvder. S o lu b le  1 in  5 0 0 0  o f 
w a te r  a n d  1 in  6 5  o f a lc o h o l. p H  in  a  s o lu t io n  p r e p a re d  b y  
d isso lv in g  5 0  m g  in  50 m L  o f  d e h y d ra te d  a lco h o L  a n d  a d d in g  
50  m L  o f  w a te r  is be tvveen  4 .0  a n d  6 .5 . S to re  in  a ir t íg h t  
c o n ta in e rs .

Uses and Administration
B e n z a th in e  b e n z y lp e n id ll in  h a s  th e  sa m e  a n tim ic ro b ia l  
a c tio n  a s  b e n z y lp e n id ll in  (p . 2 3 2 .1 ), to  w h ic h  i t  is 
h y d ro ly s e d  g ra d u a lly  a f te r  d e e p  in tta m u s c u la r  in je c tio n . 
T h is  t e s u l ts  in  a  p ro lo n g e d  eH ect, b u t  b e c a u s e  o f  t h e  
re la tiv e ly  Io w  b lo o d  c o n c e n t ia t io n s  o f  b e n z y lp e n id ll in  
p ro d u c e d , its  u se  sh o u ld  b e  re s tr ic te d  to  m ic ro -o rg a m sm s  
th a t  a re  h ig h ly  su sce p tib le  to  b e n z y lp e n id ll in .  I n  a c u te  
in íe ư io n s ,  a n d  w h e n  b a a e r a e m ia  is p re se n t,  th e  in it ỉa l  
t r e a tm e n t  s h o u ld  b e  w ith  b e n z y lp e n id ll in  b y  in je c tio n .

In íe c tio n s  t r e a te d  vvith b e n z a th in e  b e n z y lp e n id ll in  
in d u d e  d ip h th e r ia  (asy m p to m a tic  ca rr ie rs ), p h a ry n g it is  
(Streptococcus pyogenes; Arcanobacteríum haemolyticum (Coryne- 
bacterium haemolyticum)), a n d  s y p h i l i s  ( i n c l u d in g  
n o n - v e n e r e a l  tre p o n e m a to se s ) .  I t  is a lso  u s e d  fo r  p r im a ry  
a n d  se c o n d a ry  p ro p h y la x is  o f  r h e u m a tíc  íe v e r . F o r  d e ta ils  o f 
th e s e  in íe c tio n s  a n d  th e i r  tre a tm e n t,  se e  u n d e r  C h o ic e  o f  
A n tib ac te ria l, p . 172.2.

B e n z a th in e  b e n z y lp e n id llm  is g iv e n  b y  d e e p  in tr a m u s -  
c u la r  in je c tio n , so m e tim e s  vvith p ro c a in e  b ẹ n z y lp e n id ll in  
a n d  b e n z y lp e n id ll in  itself. I t  h a s  b e e n  g iv e n  o ra lly  fo r  m ild  
in íe c tio n s , a l th o u g h  p h e n o x y tn e th y lp e n id ll in  is u s u a lly  
p re íe r re d .  B e n z a th in e  b e n z y lp e n id ll in  9 0 0  m g  is e q u iv a le n t  
to  a b o u t  7 2 0 m g  o f b e n z y lp e n ic iỉ lin  (1 .2 m iI lio n  u n i ts ) .

F o r e a r ly  sy p h ilis , a  s in g le  d o se  o f b e n z a th in e  b e n z y l-  
p e n id l l in  I .8 g  b y  d e e p  in ơ a m u s c u la r  in je c tio n  is g iv en , 
u su a lly  a s  2  ũ ỹ e c tio n s  a t  s e p a ra te  s ites. In  la te  syph ilis , 1 .8 g  
is g iv en  a t  vveekly in te rv a ls  fo r  3 c o n se c u tiv e  w e e k s . 
B e n z a th in e  b e n z y lp e n id ll in  is n o t  u s u a lly  r e c o m m e n d e d  
fo r  th e  t r e a tm e n t  o f n e u ro sy p h ilis  b e c a u se  o f re p o r ts  of 
in a d e q u a te  p e n e tra tỉo n  in to  th e  CSF.

F o r t h e  t r e a tm e n t  o ỉ  o th e r  t re p o n e m a l  in íe c tio n s , s u c h  as 
yavvs, p in ta ,  a n d  e n d e m ic  sy p h il is  (b e je l) , a  s in g le  
in tr a m u s c u la r  d o se  o f  b e n z a th in e  b e n z y lp e n id U in  9 0 0  m g  
is g iv en .

F o r s tre p to c o c c a l p h a ry n g it is  a n d  th e  p r im a ry  p r e v e n t io n  
o f  rh e u m a tic  lev e r , th e  a d u lt  d o se  is a  s in g le  in ư a m u s c u la r  
in je c tìo n  o f  9 0 0  m g . T o p r e v e n t  re c u rre n c e s  o f a c u te  
r h e u m a tic  íev e r , 9 0 0  m g  is g iv e n  in ư a m u sc t i la r ly  e v e ry  3 o r  
4  w eek s .

F o r d e ta ils  o f  doses  i n  c h ild re n  see  p . 2 2 9 .2 .

Administralion in children. B e n z a th in e  b e n z y lp e n id ll in  
m a y  b e  g iv e n  b y  d e e p  in ư a m u s c u la r  in je c tìo n  to  in ía n ts  
a n d  c h ild re n  fo r  t h e  t r e a tm e n t  o ỉ  su sce p tib le  b a c te r ia l  
in ỉe c tìo n s ,  in d u d in g  c o n g e n ita l  sy p h ilis  a n d  s ư e p to c o c c a l  
p h a ry n g it is ,  a n d  fo r  th e  p r e v e n t io n  o ỉ r h e u m a d c  ỉe v e r .

I n  t h e  USA , t h e  ỉo llovving d o ses  h a v e  b e e n  re c o m m e n d e d  
ỉo r  t r e a tm e n t  o ỉ  s t r e p to c o c c a l  p h a r y n g i t i s  a n d  p r i m a r y  
p r e v e n t i o n  o f  r h e u m a t i c  í e v e r  b y  th e  A m e n c a n  
A c a d e m y  o f  P ed ia tr ic s  (A A P):1
•  n e w b o m s  a n d  in ỉa n ts :  3 7 .5 m g /k g  (50  0 0 0 u n its /k g )  a s  a  

s in g le  d o se

•  c h ild re n  vveighing. less t h a n  2 7  kg : 2 25  to  4 5 0  m g  
(3 0 0 0 0 0  to  6 0 0 0 0 0 u n i ts )  as  a sing le  dose

•  c h ild re n  vveighing 27  k g  o r  m ore: 6 7 5  m g  (9 0 0  0 0 0  u n its) 
a s  a  sỉngle d o se

T h e  A m e ric a n  H e a r t  A s s o d a tio n  (AHA)2 su g g ests  doses  oí:
•  in ỉa n ts  a n d  c h ild re n  vveighing 2 7  kg  o r  less: 4 5 0  m g  

(óOOOOOunits) as a  s in g le  d o se
•  c h i l d r e n  v v e ig h in g  m o r e  t h a n  2 7  k g : 9 0 0  m g

(1 2 0 0 0 0 0 u n i ts )  a s  a  s in g le  dose
A ltem a tiv e ly , W H O  re c o m m e n d :
•  c h ild ren  vveighing  less t h a n  30 kg: 4 5 0  to  6 7 5  m g  as a  

sing le  dose
•  c h iid re n  vveighing  30  kg  o r  m o re : 9 0 0  m g  as a  s in g le  dose  
T o  p r e v e n t  r e c u r r ẽ n c e  o f  a c u t e  r h e i ư n a t ì c  í e v e r ,  th e  
A A P  a n d  AH A  re c o m m e n d  th e  M o tv in g  doses  g iv e n  o n c e  
e v e ry  4  vveeks o r  o n c e  e v e ry  3 w eek s in  h ig h -r ís k  ạreas:
•  c h i l d r e n  v v e ig h in g  l e s s  t h a n  2 7 k g :  4 5 0 m g

( 6 0 0 0 0 0 u n its )
•  c h i l d r e n  tv e i g h i n g  m o r e  t h a n  2 7  k g :  9 0 0  m g

(1 2 0 0  0 0 0  u n its )
S im ila r  dose re c o m m e n d a tio n s  a re  m a d e  b y  W H O .

F o r  t r e a tm e n t  of y a w s ,  p i n t a ,  a n d  b e j e ỉ  ( e n d e m ic  
s y p h i i l s )  i n  c h ild re n , 4 5 0  m g  a s  a  s in g le  d o se  is
rẽ c o m m e n d e d  b y  W H O .

F o r  doses u s e d  to  tre a t  c o n g e n i t a l  s y p h i l i s  in  in ía n ts , 
se e  p . 205.2.

1. American Academy of Peduttỉcs. 2012 Red Booh Report of the Commiữee 
ơn ỉnỊcơious Dừeasa, 29th ed. Eỉk Grove VUlagc, Qlỉnoỉs. USA: American 
Academy of Pedỉatrics, 2012.

2. Gerber MA, tí aL Prevention of rheumatic ỉever and dỉagnosis and 
treaonent oí acute Strepmcoccal pharyngỉtis: a sdentiAc statement from 
the American Heart Assodatkm Rheumatic Pever, Endocardỉtís, and 
Kawasalti Disease Commhtec crf the Coundỉ on Cardỉovascular Dlsease 
ỉn the Young, the InterdỉsdpUnary Coundỉ on Punctional Genomỉa and 
Transỉationaỉ Bioỉogy, and the lnterdỉsdpUnary Coundl on Qualỉty of 
Care and Outcomes Research: endorsed by the American Academy oí 
Pediatrics. ƠTOiỉứổon 2009; 119: 1541-51. Aỉso avaỉỉabỉe at: http://drc 
ahajoumals.org/cgi/reprint/119/ll/1541 (accessed 13/08/09)

Adverse Effects and Precautions
A s fo r  B e rư y lp e n id ll in , p . 2 3 1 .2 .

N o n -a ỉle rg ic  (em bo lic -tox ic ) re a c tio n s  s im ila r  to  th o se  
a s s o d a te d  w i th  p ro ca in e  b e n z y lp e n id llm , p . 3 4 6 .3 , h a v e  
b e e n  rep o r te d  ra re ly  w ith  b e n z a th in e  b e n z y lp e n id ll in .

B e n z a th in e  b e n z y lp e n id ll in  s h o u ld  n o t  b e  in je c te d  
in a a v a s c u la r ly  s in ce  isc h a e m ic  re a c tìo n s  m a y  occur.

Intemctìons
A s fo r  B en zy lp en id U in , p . 2 3 2 .1 .

Pharmacokinetics
w h e n  b e n z a th in e  b e n z y lp e n id U in  is g iv e n  b y  in ơ a m u s -  
c u la r  ũ ỹ e c tio n , i t  ío rm s  a  d e p o t h o m  vvhich i t  is slovvly 
re le a se d  a n d  h y d ro ly se d  to  b e n z y lp e n id lỉ in .  P e a k  p lasm a  
c o n c e n tra tìo n s  a re  p ro d u c e d  in  a b o u t  2 4  h o u r s  a n d  a re  
lovver th a n  th o s e  a íte r  a n  e q u ỉv a le n t d o se  o ỉ b e n z y lp e n i-  
c illin  p o tass iu m  o r  so d iu m . H o w ev er, d e p e n d in g  o n  th e  
d o se , b e n z y lp e n id ll in  is u su a lly  d e te c ta b le  in  p la sm a  fo r u p  
to  4  vveeks (b u t  see  p . 2 2 9 .3 ).

D is tr ib u tio n  in to  th e  CSF is re p o r te d  to  b e  p o o r.
D u e  to  th e  s lo w  a b so rp tio n  h o m  th e  s ite  o f in je c tìo n , 

b e n z y lp e n id ll in  h a s  b e e n  d e te c te d  in  t h e  u r in e  fo r  u p  to  12 
vveeks a ỉte r  a  s in g le  dose.

B e n z a th ỉn e  b e n z y lp e n id ll in  is re la tiv e ly  s ta b le  in  th e  
p r e s e n c e  o f  g a s tr ic  ju ic e ,  b u t  a b s o rp t io n  í ro m  th e  
g a s ư o in te s tin a l  t r a a  is v a ria b le . P iasm a c o n c e n tra tio n s  of 
b e n z y lp e n id ll in  a f te r  a n  o ra l  d o se  a re  lo w e r  t h a n  th o se  h o m  
th e  sam e  d o se  o f a  so lu b le  p e n id ll in ;  p e a k  c o n c e n tra tio n s  
a re  a lso  p ro d u c e d  less rap id ly , b u t  m ay  p e rs is t for lo n g er .

Plasma concentraỉions. B e n z a th in e  b e n z y lp e n iá l l in  h as  
b e e n  g iven  e v e ry  4  w e e k s  lo r  s e c o n d a ry  p ro p h y la x is  
a g a in s t  rh e u m a tic  íev e r, a l th o u g h  so m e  a d v o c a te  g iv in g  it 
e v e ry  3 w e e k s  to  e n s u re  a d e q u a te  p la sm a  c o n c e n tra tio n s  
o f  b e n z y lp e n id ll in .  T ypical c o n c e n tra tio n s  a c h ie v e d  a h e r  a 
sừ ig le  in tra m u s c u la r  in ịe c tio n  of b e n z a th in e  b e n z y lp e n i-  
d ỉ l i n  900  m g  h a  v e  b e e n  d t e d  as a b o u t  100, 2 0 , a n d  
2  n a n o g ra m s /m L  o n  days 1, 14, a n d  32  resp e c tìv e ly . In  
O ne s tu d y 1 a d e q u a te  c o n c e n tta t io n s  (d e h n e d  ạs  2 0 n a n -  
o g ra m s  o r  m o re  p e r  m L) vvere se e n  in  m o re  t h a n  8 0 %  o i 
s e r u m  sam ples  a t  3 w e e k ỉ, b u t  in  o n ly  3 6 %  a t  4  vveeks. In  
a  h i r t h e r  s tu d y ,2 in  w h ic h  sin g le  d o ses  o f 9 00  m g , 1.35 g 
a n d  1 .8 g  vvere co m p a re d , i t  a p p e a re d  th a t  doses  h ig h e r  
t h a n  th e  9 0 0 -m g  d o se  o f  b e n z a th in e  b e n z y lp e n id U in  
u s u a lly  re c o m m e n d e d  m ig h t p ro lo n g  th e  d u r a t io n  o f  p ro -  
te c t iv e  p lasm a  c o n c e n tra tìo n s  o f  b e n z y lp e n ỉd ll in  (d e h n e d  
a s  a b o v e  25  n a n o g ra m s /m L ) a n d  im p ro v e  th e  eH icacy  of 
d o s in g  e v e ry  4  vveeks fo r p r o p h y la á s  a g a in s t  rh e u m a tic  
íe v e r .

1. Kapỉan EL, tí  al. Pharmacokinetics oỉ benzathlne penidỉỉỉn G: se rum 
levels durỉng the 28 đays aher ỉntramuscuỉar injection oỉ 1200000 
unlts. ỈPtdiứữ 1989; 115: 146-50.

2. Currie BJ, tí  a i Penidỉlỉn concentrations aỉter ỉncreased doses oỉ 
benzathỉne penỉdDỉn G íor prevendon oỉ secondary iheumatic íever. 
Antimừnb A$ents Chemother 1994; 38: 1203-4.

The Symbol t  denotes a preparation no longer actively marketed

http://www.cdc.gov/mmwr/
http://apps.who.ini/irls/bUs
http://drc
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P re g n a n c y . T h e  p h a rm a c o k in e tic s  o f  b e n z a th in e  b en z y l-  
p e n id l l in  a p p e a r  t o  b e  a l te re d  in  la te  p re g n a n c y . O ỉ 10 
h e a lth y  p r e g n a n t  w o m e n  g iv e n  b e n z a th in e  b e n z y lp e n i-  
d l l i n  1 .8  g  in tra m u s c u la r ly  b e ío re  c a e s a re a n  sec tìo n , o n ly  
4  a d ư e v e d  a d e q u a te  s e ru m  c o n c e n ư a tio n s  o f  b e n z y lp e n i-  
d l l i n  (fo r  sy p h ilis , a t  lea s t  18 n a n o g ra m s /m L ) fo r  7  d a y s .'

1. Nathan L. et a i Pcnidllín levels foliowỉng the admỈDỈstTation oỉ 
bexuathỉne peniđỉỉin G in pregnancy. Obĩíei Gynnoỉ 1993; S2: 338-42.

Preparatịons
Proprietary Preparorionỉ (details are given in V olum e B)

Smgle-ingredient Preparations. Arg.: B erưetaril; G altam idna; 
Pen di B en; R etarpen ; Austraỉ.: B id llin  L A; Auĩtriar. Retarpen; Belg.: P en a d u n  Braz.: B actopen; B enzaơ on ; B enzetad l; Bepe- 
ben ; to n g a d l in ;  P e n d l B f; Canad.: B id ỉỉin  L-A; Cz.: Pendepon 
C om positum ; R etarpenỷ; F r.: E x ten d llin e ; Ger.: Pendysin; Gr.: 
P e n ad u n  Hong Kong-. Pan -B enzath ine  G; India: Longadllin; 
Pencom ; Penldure ; Israel: D ụ rab io tic  ItáL: D iam inodU inat; Malaysia: R etarpen; Mex.: B enad lina+ ; Bencelỉn; Ben£afurf; 
B eruan il S im ple t; B enzetad l; Ipenxin ; Lentopenil; U n id l 6:3:3; 
U n id l L-A; Neth.: Penidural; NZ: B id llin  L-A; PhOipp.: Pena- 
durỷ; Zalpen; Pol: D ebecylina; PorL: L e n tod lin  S; Rus.: Benzy- 
d llin  1 (EeH3HiuuuiHH 1); B idllin-1 (Ehuiuuxhh- 1); Extencilline 
(3KCTCH1UUUU1H); R etarpen  (PeTapneH); S.Afr.: B id llin  L-Af; 
P enilen te LA; Singapore: Retarpen; Spain: B enzetad l; Cepacili- 
n a f ;  Turk.: B enzapen  6.3.3; B enzapen; Deposilín 6.3.3; Deposi- 
lin; Pen ad u r 6 .3.3; Penadur; Penrin; ưkr.: R etarpen (PerapneH); USA: B id llin  L-A; P erm apen; Veneỉ.: B en ze tad l L-A.

M uhi-ingredient Preparatíons. Austria: R etarpen  com positum ; Ger.: R e u d l l in  com positum ; T ardodllin ; Mex.: Bencelin  Com- 
binado; B enzan il C o m p u esto ị; B enzetad l Com binado; Pedvax: 
P endiben  C om puestoh; Port.: L en tod lin ; Rus.: B enzydllin  3 
(EeH3HwuuiHH 3); B enzydU in 3 (EeH3HUHJUiHH 5); B idllừi-3 
(EmpuuiHH-3); B id ỉlin -5  (Ehuhmhh-5); S.Afr.: u lư a d l l in t;  Spain: B e n z e ta d l C om puesta; C epad lina  6 3 3 f; Penilevel 
Retard; ukr.: B id llin -3  (Ehidudihh- 3); B id llin -5  (Ehohjuihh-5); USA: B id llin  C-R; Venez.: B en ze tad l 3-3; B enzetad l 6-3-3.

Pharm acopoeial Preporotions
U SP 36: P en id llln  G B enzath ine  a n d  P en id llin  G Procaine 
ln jec tab le  S uspension; PenidU in  G B en za th in e  Injectable 
Suspension; P e n id llin  G B enzath ine  O ral Suspension; Penid llin  
G B e m a th in e  Tablets.

B e n x a th in e  P h e n o x y m e th y lp e n ic illin

Benzatin Fenoksimetil Pénisiliri; Benzatina íenoximeíilpeni- 
dlina; Penidllin V Benzathine (USAN); pheríoxymethylpeni- 
allini Dibenzylaethylendiarninurh; BeH3aTMH(ị)eHOKcnMeTM/i- 
neHKtiniinnH.
W,A/-Dibenzylethylenediammonium bis[(6fl)-6-(2-phenoxya- 
cetamido)penidllanate].
(^16^1 8 ^ 2 ^5 5 ) 2,Ci5H2oN2= 941.1
CAS 5928-84-7 (anhydrous bemathine phenoxymethyl- 
penicillin); 63690-57-3 (bemathine phenoxymethyípehicillin 
tetrahydrate).
ATC —  JÒ1CEĨ0. . ' ■ ’
ATC Vet '■—  OJ0ìCEI0. ■ •
UNỊI —  3T4EMH59ĨU.-■■■■/■

Pharmacopoeias. I n  u s.
U S P  3 6 : (P e n id l l in  V B e n z a th in e ) .  A  p ra c tic a lly  w h ite  
povvder h a v in g  a  c h a ra c te r is t ìc  o d o u r .  S o lu b le  1 in  3 2 0 0  of 
w a te r, 1 in  3 3 0  o f a lc o h o l, 1 ìn  37 o f  a c e to n e , 1 in  4 2  of 
c h lo ro ío rm , a n d  1 in  9 1 0  o f  e th e r .  p H  o f  a 3 %  su sp e n s io n  in  
w a te r  is  b e tw e e n  4 .0  a n d  6 .5 . S to re  in  a ir t ig h t  c o n ta in e rs .

Proỉile
B e n z a th in e  p h e n o x y m e th y lp e n id ll in  h a s  a c tio n s  a n d  uses 
s im ila r  to  th o se  o f p h e n o x y m e th y lp e n id ll in  (p . 3 4 0 .3 ) a n d  
is  g iv en  o ra lly  i n  th e  t r e a tm e n t  o f  su sce p tìb le  m ild  to  
m o d e ia te  in íe c tio n s .  D oses a re  e x p re sse d  in  te rm s  of 
p h e n o x y tn e th y lp e n id llm .

Preparations
Proprietary P repara tio iu  (details a re  g iven  in  V olum e B)

S n g le ing red ien l Preparatioro . AustraL: A bbodllin-V ; Cilicaine 
V; Austrùr. O spen; c anad-: P en -V eet; Cz.: O spen; FT.: O tad l-  
line; Ger.: In ỉe a o B ỉd llin ; Gr.: O spen; Hung.: Ospen; Pol.: 
Ospen; Rus.: O spen (OeneH); Spain: B enoral; Switz.: Ospen; TŨrk.: Pen-O s; Ukr.: ò s p e n  (ÒcneH)t; Veneỉ.: ó sp en .

Phormacopoeio) Preparotions
ƯSP 36: P en id llin  V B enzath ine  Oral Suspension.

Benzytpenicillin IBAN, riNNì

Bendlpenidlina; Bensylpenicillin; Bentsyylipenisilliini; Benál 
Penisiliin; Benzylpénicilline; Benzylpenidllinum; Crystalline 
Penidllin G; Penidlina G; Peniciilin; Penidllin G; Penisilin G; 
BeH3nnneHMMMnmiH.

(25,5fl,6fí)-3,3-Dimethyl-7-oxo-6-(2-phenylacetamido)-4-thia- 
.Ì-azabicýclo[3.2.0]heptane-2-carboxylic acid; (6/?)-6-(2-Phe- 
'nylacetattiido)penidllanic add ; ■ - .
C,6H,bNAS=334.4 
G4S —  61-33-6.
ATC —  J0ÌCE0ỉ; S0ĨAA14.
■ẠTC Vet —  QJ0ỈCE0J; QI5ICE01; QS01AA14.
UNII —  Q42T66VGỌC ; ,

D e s a r ip t lo n .  T h e  n a m e  b e n z y lp e n id ll ìn  is c o n u n o n ly  u se d  
to  d escrib e  e i th e r  b e n z y lp e n id ll in  p o ta s s iu m  o r  b e n z y l-  
p e n id l l in  s o d iu m  a s  th e s e  a re  th e  ío rm s  in  w h ic h  
b e n z y lp e n id ll in  is u s e d .

In  Martindale, b e n z y lp e n id ll in  m e a n s  e i t h e r  th e  p o ta s -  
s iu m  o r  so d iu m  sa lt.

B e n x y lp e n ic illin  P o ta ss iu m  IBANM, riNNMỊ

Benálpenicilina potásica; Bensylpenidllinkalium; Bentsyyli- 
penisilliinikalium; Benzilpenicilino kalio druska; Benãlpení- 
dllin-kálium; Benzylopenicylina potasowa; Benzylpenidlin 
draselná SÙI; Benzylpenidllin-Kalium; Benzylpénicilline 
potassique; Benzylpenicillinum Kalicum; Kalii Benzylpenicilli- 
num; Penicílina G potásica; Penidllin G Potassium; PenisiỊin G 
Potasyum; Kanna 6eH3nnneHHHMnnnH.
C16H17KN20 4S=372.5 
CAS —  Ũ 3-98-4.
ATC —  J01CE01; S0ÍAAI4.
ATC Vet —  QJQ1CE0Ĩ; QS01ÁA Ì4.
UNII —  VL775ZTH4C

P h a rm a c o p o e ia s .  I n  Chín., Eur. (see  p . v ii). ỉìít., Jpn, US, a n d  
Viet.
P h . E u r .  8: (B e n z y lp e n ic illin  P o ta ss iu m ). T h e  p o ta s s iu m  sa lt 
of a  su b s ta n c e  p r o d u c e d  b y  grovving c e r ta in  s tra in s  of 
Peniállium notatum o r  r e la te d  o rg an ism s  o r  o b ta in e d  b y  a n y  
o th e r  m ea n s . A  vvhite  o r  a lm o s t w h i te  c ry s ta ll in e  p o w d e r . 
V ery  so lu b le  in  vvater; p ra c tic a lly  in so lu b le  in  ía t ty  oils a n d  
in  l iq u ỉd  p a ra íh n . A  1 0 %  s o lu t io n  in  w a te r  h a s  a pH  o f 5 .5  to
7.5 . S to re  in  a ir t ig h t  c o n ta in e rs .

U S P  36 : ( P e n id llin  G P o ta ss iu m ). C o lo u rle ss  o r  vvhite 
crystals, o r  w h ite  c ry s ta ll in e  p o w d e r .  I t  is o d o u rle ss  o r  
p rac tic a lly  so, a n d  is m o d e ra te ly  h y g ro sc o p ic . V ery  so lu b le  
in  w a te r , in  so d iu m  c h lo r id e  0 .9 % , a n d  in  g lu co se  S o lu tions; 
sp a rin g ly  so lu b le  in  a lc o h o l. I ts  S o lu tions  r e ta in  su b s ta n tia l ly  
full p o tẽ n c y  fo r s e v e ra l  d a y s  a t  t e m p e ra tu re s  b e lo w  15 
degrees, b u t  a re  ra p id ly  in a c tiv a te d  b y  a d d s ,  b y  a lk a li 
h y d ro x id e s , b y  g ly ce ro l, a n d  b y  o x id is in g  a g e n ts . pH  of a  6 %  
so lu tio n  in  w a te r  is b e tv v een  5 .0  a n d  7 .5 . S to re  in  a ir t ig h t  
co n ta in e rs .

Incompatìbility and stabỉlity. S ee B e n z y lp e n ỉã ll in  Sod- 
iu m , p . 2 30 .2 .

B e n z y lp e n ic illin  S o d iu m  IBANM, riNNMi

Bencilpenidlina sódica; Bẹnsylpenidllinnatrium; Bentsyylipe- 
nisilliininatrium; Bènálpenicilino natrio druska; Benãlpeni- 
dllin-nátrium; Benzy)openicylina sodowa; Benzylpenĩcilin 
sodná sủl; Benzylpenicillin-Natrium; Benzy)pénidlline Sodi- 
que; Benzylp€nicillinum Natricum; Naữii Benzylpenidllinum; 
Penidlina G sódica,- Penidìlin G Sodíum; Sodyúm Penisilin G; 
HaTpmă BeH3nnreHML|M/itiHH. '
C,6Hl7N2Na04S=356.4 
CAS — 69-57-8.
ATC —  J0ÌCE01; S01ẢA14.
ATCVet —  QJ01 CEO 7; QS0IAA14. )
UNII —  YS5LY7JF4N.

P h a rm a c o p o e ia s .  I n  Chín.. Eur. (see  p . VĨÌ), Int., us, a n d  Viet. 
P h . E u r .  8: (B e n z y lp e n id ll in  S o d iu m ). T h e  so d iu m  sa lt o f  a  
su b s ta n c e  p ro d u c e d  b y  g ro w in g  c e rta in  s tr a in s  o£ Peniállium 
notatum OI r e la te d  o rg a n ism s  o r  o b ta in e d  b y  a n y  o th e r  
m ea n s . A  w h ite  o r  a ỉm o s t w h i te  c ry s ta ll in e  povvder. V e ty  
so lu b le  in  w a te n  p ra c tic a lly  in so lu b le  i n  ỉa t ty  oils a n d  in  
liq u id  p araH in . A  1 0 %  s o lu tio n  in  w a te r  h a s  a  pH  o f  5 .5  to
7.5 . S to re  in  a ìr t ig h t  c o n ta in e rs .

U S P  36 : (P en ic illin  G  S o d iu m ). C o lo u rless  o r  vvhite crysta ls , 
o r  w h i te  to  s lig h tly  y e llo w  a y s ta l l i n e  p ovvder. I t  is o d o u rle ss  
o r  p rac tic a lly  so, a n d  is  m o d e ra te ly  h y g ro sc o p ic . Its  S o lu tions  
lose p o te n c y  ta irly  ra p id ly  a t  ro o m  te m p e ra tu re ,  b u t  r e ta in  
su b s ta n tia l ly  fu ll p o t e n q '  fo r  se v era l d a y s  a t  te m p e ra tu re s  
b e lo w  15 d eg rees . I ts  S o lu tio n s  a re  rap id ly  in a c tiv a te d  b y  
a d d s ,  b y  alkali h y d ro x id e s ,  b y  o x id is in g  a g e n ts , a n d  b y  
p e n id ll in a s e .  p H  o f  a  6 %  s o lu tio n  in  w a te r  is b e tw e e n  5 .0  
a n d  7 .5 . S to re  in  a ir t ig h t  c o n ta in e rs .

Incompahbildy. Benzylpeniõ llin has been reported to  be 
incorapatible w ith  metal ions and some rubber Products. 
Its stability may be aílected by ionic and nonionic suriac- 
tants, oxidỉsing and redudng agents, alcohols, glycerol, 
glycols, macrogols and other hydroxy compounds, some 
paraíhns and bases, some preservatives su ch as chlorocre- 
sol or thiomersal, carbohydrate Solutions in an alkaline

pH , fa t  e m u ls io n s , b lo o d  a n d  b lo o d  P ro d u c ts , a n d  v isco sity  
m o d iũ e rs . B e n z y lp e n id l l in  is  in c o m p a tib le  vvith  m a n y  
a d d ic  a n d  b a s ic  d ru g s  (see  S tab ility , p . 2 3 0 .3 )  a n d  se v era l 
o th e r  a n tũ n ic ro b ia ls , in d u d in g  a m p h o te r id n  B , so m e  
c e p h a lo sp o rín s , a n d  v a n c o m y d n .  B e n z y lp e n id l lin  a n d  
a m in o g ly co s id e s  a re  m u ru a l ly  in c o m p a tib le  a n d  in je c tio n s  
s h o u ld  b e  g iv e n  a t  s e p a r a te  sites.

Stability. B e n z y lp e n id l l in  is h y d ro ly s e d  in  a q u e o u s  Solu­
t io n s  b y  d e g ra d a tio n  o f  t h e  b e ta - la c ta m  r in g  a n d  h y d ro ly -  
sis is a c c e le ra te d  b y  in c re a se d  te m p e ra tu re  o r  a lk a lin e  co n - 
d itio n s ;  in a c tiv a tío n  a lso  o c c u rs  u n d e r  a d d  c o n d it io n s . 
D e g ra d a tio n  P ro d u c ts  i n d u d e  p en illic , p e n id l le n ic ,  a n d  
p e n ic illo ic  a d d s  w h ic h  lo w e r  th e  p H  a n d  c a u se  a  P ro g re s ­
s iv e  in c re a se  in  th e  r a te  o f  d e te r io ra tio n ;  A A Íorm ylpen id l- 
l a m in e  a n d  v e ry  sm aỉl a m o u n ts  of p e n id l la m in e  h a v e  also  
b e e n  d e te c te d . D e g ra d a tio n  is m in im a l a t a b o u t  pH  6.8 
a n d  d e te r io ra tio n  o f b e n z y lp e n ic il lin  i n  so lu tio n  m a y  b e  
re ta rd e d  b y  u s in g  a d t r a t e  b u ffc r . D ilu te  S o lu tio n s  a re  
m o re  s ta b lẽ  t h a n  c o n c e n tra te d  on es .

R e íe re n c e s .
1. L ynn  B. T he  s iab iiity  a n d  a d m in is tra tio n  of ỉn rrav e n o u s  pen ic illin s . Br J 

ỉntraven Thcr 1981; 2 (M ar): 2 2 -3 9 .
2. B ird  A£. <rr ữl. N -F orm yIpen ic tỉlam ine  a n d  pen ic iila in in e  as d eg radaũon  

p r o d u a s  of pen iciilins in  so lu t io n . J Pharm Phứnnaeoỉ 1986: 38: 913 -17 .

Unihs
T h e  se c o n d  In te r n a t io n a l  S ta n d a rd  P re p a ra tio n  (1 9 5 2 ) of 
b e n ry lp e n id l l in  s o d iu m  c o n ta in e d  1 6 7 0 u n i ts  o f p e n ic illin  
p e r m g  b u t  w a s  w ith d ra iv n  in  1968 s in c e  p e n ic illin  c a n  n o w  
b e  c h a ra c te r ise d  c o m p le tc ly  b y  C hem ical lests. D esp ite  th is. 
doses  o í b e n z y lp e n id lU n  a re  still e.vpressed  in  uniLs in  som e 
c o u n tr ie s .

B en zy lp en icH lin  p o ta s s iu m  6 0 0  m g  o r  b e n z y lp e n ic illin  
s o d iu m  6 0 0  m g  h a  v e  g e n e ra lly  b e e n  c o n s id e red  10  be 
e q u iv a le n t  to  a b o u t  1 m il l io n u n i t s  (1 m eg a  u n it) .

Uses and Administration
B e n z y lp e n id l lin  is u s e d  in  th e  t r e a tm e n t  o f i n le a io n s  d u e  to  
su sce p tib le  o rg an ism s  (see  A n tim ic ro b ia l A ction , p . 2 3 2 .1 ). 
T h e y  i n d u d e  absccss, ac tin o m y c o s is , a n th ra x , b ite s  a n d  
stin g s . d ip h th e r ìa , e n d o c a rd itis , gas g a n g re n e , lep tosp irosis , 
L y m e  d ỉse a se , m e n in g i t is ,  m e n in g o c o c c a l  in íe c tio n s ,  
n e c ro tis in g  e n te ro c o li tis , necTO tising ỉa sd itis ,  n e o n a ta l  
c o n ju n c t iv i t i s  (if  g o n o c o c d  a re  s e n s i t iv e ) ,  p e r in a ta l  
s tre p to c o c c a l in íe c tio n s  ( in ư a p a r tu m  p ro p h y la x is  a g a in s t 
g ro u p  B s tr e p to c o c d ) ,  p h a ry n g it is  (o r  to n sillitis ), p n e u -  
m o n ia ,  s k in  i n íe c t io n s ,  s y p h il is  ( n e u r o s y p h i l i s  a n d  
c o n g e n ita l  syph ilis), te ta n u s ,  to x ic  s h o c k  sy n d ro m e , a n d  
W h ip p le 's  d isease . It is a lso  u s e d  fo r  su rg ica l in le c tio n  
p ro p h y la x is  in  ftrst t r im e s te r  a b o rtio n  in  w o m e n  a t  h ig h  risk  
o f p e lv ic  in íe c tio n . F o r  de ta ils  o f th e s e  i n íe a io n s  a n d  th e i r  
t te a tm e n t,  see  u n d e r  C h o lc e  o f  A n t ib a a e r ia l ,  p . 1 7 2 .2 .

B e n z y lp en ic illin  is u s u a lly  g iv e n  in ư a m u s c u la r ly  o r  
in t r a v e n o u s ly .  w h e r e  a p r o lo n g e d  e íte c t  is n e e d e d  
b e n z a th in e  b e n z y lp e n id ll in  (p. 2 2 7 .2 )  o r  p ro c a in e  b e n z y l-  
p e n id l l in  (p . 3 4 6 .2 )  a re  p re fe r re d ;  th e y  a re  g iv e n  
in tra m u s c u la r ly .  B e n z y lp e n id l lin  is so m e tim e s  g iv e n  o rally  
fo r  in íe c tio n s  o f m o d e r a te  s e v erity , b u t  o n e  o f  th e  a d d -  
r e s i s ta n t  p e n ic i l l in s  s u c h  as  p h e n o x y m e th y lp e n id l l in  
(p . 3 4 0 .3 ) is p r e íe ra b le .

B e n z y lp en ic illin  is a v a ila b le  as th e  p o ta s s iu m  o r  so d iu m  
sa lt. T h e  do se  o f b e n z y lp e n id ll in  s h o u ld  b e  s u ữ id e n t  to  
a c h ie v e  a n  o p t im u m  b a a e r i d d a l  c o n c e n tr a t io n  in  th e  b lo o d  
as  rap id ly  as p o ssib le ; c o n c e n tra t io n s  m a y  b e  in c re a se d  by 
g iv in g  it w i th  p r o b e n e d d  (p. 6 0 8 .1 ). In  so m e c o u n tr ie s , 
d o se s  a re  still e x p re s se d  Ũ1 u n its .  B e n z y lp e n id l l in  p o ta s s iu m  
6 0 0  m g  o r  b e n z y lp e n id ll in  s o d iu m  6 0 0  m g  h a  v e  g e n e ra lly  
b e e n  c o n s id e re d  to  b e  e q u iv a le n t  to  a b o u t  1 m illio n  u n its  
(1 m e g a u n i t ) .

F o r  so m e  in íe c tio n s , d o ses  o f 0 .6  to  4 .8  g  of b e n z y lp e n i-  
d l l i n  d a ily  in  4  to  6 d iv id e d  d o ses  b y  in tr a m u s c u la r  o r  slovv 
in tr a v e n o u s  in je c tio n  o r  in tr a v e n o u s  in ỉu s io n  m a y  b e  
a d e q u a te ,  b u t  h ig h e r  d o se s  g iv e n  in tra v e n o u s ly ,  o ỉ te n  b y  
in ỉu s io n . a re  m o re  u s u a l  fo r  se v e re  in íe a io n s .  F o r  e x a m p le , 
in  e n d o c ard itis , b e n z y lp e n id ll in  7 .2  g  d a ily  (1 .2  g  e v e ry  4  
h o u rs )  in tr a v e n o u s ly ,  u s u a lly  w i th  a n  am in o g ly co s id e , is 
r e c o m m e n d e d ; d o ses  o f  u p  to  18 g d a ily  a re  n o t  u n u s u a l  fo r 
less se n s it iv e  s tr e p to c o c d  a n d  e n te r o c o c d .  I n  m e n in g o -  
co cca l a n d  p n e u m o c o c c a l  m e n in g i tis ,  b e n z y lp e n id ll in  
1 4 .4 g d a ily  ( 2 .4 g  e v e ry  4  h o u r s )  i n ư a v e n o u s ly  is 
r e c o m m e n d e d ; u p  to  18 g d a ily  h a s  b e e n  r e c o m m e n d e d  
fo r  m en in g o c o c c a l m e n in g itis .  H igh  d o se s  s h o u ld  b e  g iv en  
slovvly to  a v o id  i r r i ta t io n  o f  th e  CNS a n d  e le c tro ly te  
im b a la n c e , a n d  a r a te  o f  n o t  m o re  t h a n  3 0 0 m g /m in u te  is 
r e c o m m e n d e d  fo r  in t r a  v e n o u s  d o ses  a b o v e  1.2 g. H ig h  doses 
m a y  n e e d  to  b e  re d u c e d  in  p a tỉe n ts  w i th  re n a l  im p a irm e n t  
( s e ê p .  2 3 1 .1 ).

I n  p a tie n ts  w i th  su sp e c te d  m e n in g o c o c c a l in íe c tio n , 
b e n z y lp e n id ll in  1.2 g  b y  in tr a v e n o u s  o r  ũ i tr a m u s c u la r  
ừ ý e c t io n  s h o u ld  b e  g iv e n  b e ío re  ư a n s íe r  to  h o sp ita l.

A  d o se  ío r  i n ơ a p a r tu m  p ro p h y la x is  a g a in s t g ro u p  B 
s tre p to c o c c a l in ỉe c tio n  is b e n z y lp e n id ll in  3 g in tr a v e n o u s ly  
in itia lly , th e n  1.5 g  e v e ry  4  h o u r s  u n t ì l  de liv e ry .

All CTOSS-reíerences reíer to entries in Volume A
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F o r d e ta ils  o f doses  in  c h ild re n , s e e  p . 2 3 1 .1 .  other routes. B e n z y lp e n id l l in  e y e  d ro p s  a n d  cye  o in tm e n t  
a re  u s e d  in  th e  t r e a tm e n t  o f  su sce p tib le  e y e  in íe c tìo n s . F o r 
su b c o n ju n c tiv a l  in je c tìo n , 3 0 0  o r  6 0 0  m g  o f  b e n z y lp e n id ỉl in  
h a s  b e e n  d isso lv e d  in  0 .5  to  1 .0  m L  o f  w a te r ,  o r  a n o th e r  
s u ita b le  so lv e n t  s u c h  a s  lid o c a in e  2 %  w i th  o r  w i th o u t  
a d re n a l ỉn e  1 in  2 0 0  0 0 0  o r  s im ila r .

B e n z y lp e n id l l in  h a s  a lso  b e e n  g iv e n  o raU y  o n  a n  e m p ty  
s to m a c h  in  a d u lt  d o ses  o f 125  to  3 1 2 m g  e v e ry  4  to  6  h o u rs .  

I n ư a th e c a l  in je c tio n s  a re  n o  lo n g e r  re c o m m e n d e d .

A d m in is tr a t io n  in  c h ild re n . B e n z y lp e n id U in  m ay  b e  g iv e n  
to  n e o n a te s  a n d  c h ild re n  fo r  t h e  t r e a tm e n t  o f  in íe c tio n s  
c a u se d  b y  su sce p tib le  o rg a n ism s  b y  in tra m n s c u la r  in je c -  
tio n , o r  b y  s lo w  in tr a v e n o u s  in je c tìo n  o r  In h is io n ; th e  
in tr a v e n o u s  r o u te  is r e c o m m e n d e d  fo r  n e o n a te s  a n d  
in ỉa n ts  a n d  in  th e  t r e a tm e n t  o ỉ  e n d o c a rd itis  o r  m e n in g itis . 
In  th e  U K , t h e  BNFC r e c o m m e n d s  th e  to llovvm g doses:
F o r  m l l d  t o  m o d e r a t e  s u s c e p t ỉ b l e  i n í e c t i o n s ,  in d u d in g  
th ro a t  in te c ú o n s ,  o titis  m e d ia ,  p n e u m o n ia ,  ce llu litis , a n d  
n è õ n a ta l  sepsis:
•  n e o n a te s  u n d e r  7  d a y s  o f  age : 2 5 m g /k g  e v e ry  8  to  12 

h o u r s
•  n e o n a te s  7  to  2 8  d a y s  o f  a g e : 2 5  m g /k g  e v e ry  8  h o u rs ;  

; d o se  d o u b le d  fo r  se v e re  in íe c tio n
•  c h i ld r e n  h o m  1 m o n th  o f  age : 2 5 m g /k g  e v e ry  6  h o u rs ;  

. Ịn c re a s e d  to  50  m g /k g  e v e ry  4  to  6 h o u rs  (m a x im u m  2 .4  g 
'  e v e ry  4  h o u rs )  fo r  se v e re  in ỉe c tio n

F o r  e n d o c a r d i t i s :
•  c h ild r e n  b o m  1 m o n th  o f  age : 2 5 m g /k g  e v e ry  4  h o u rs ;  

d o se  m a y  b e  d o u b le d  ( m a x ú n u m  2 .4  g  e v e ry  4  h o u rs )  ư  
n e c e s sa ry

F o r m e n i n g i t i s  a n d  m e n ỉ n g o c o c c a l  d i s e a s e :
•  n e o n a te s :  5 0 m g /k g  e v e ry  12 h o u r s  fo r th o s e  less t h a n  7 

d a y s  o f  ag e  a n d  ẽ v è ry  8  h õ u r s  fo r  th o se  7  to  2 8  days o f  age
•  c h ild r e n  h o m  1 m o n th  o f  a g e : 5 0 m g /k g  e v e ry  4  to  6 

h o u t s  (m a x im u m  2 .4  g  e v e ry  4  h o u rs)
w h e r e  m e n in g itis , a n d  e s p e d a l ly  m e n in g o c o c c a l d isease  a re  
su sp e c te d , a  s in g le  in ịe c tio n  o f  b e n z y lp e n id ll in  is a d v ise d  
u r g e n t ly  b e ỉo r e  t ra n s le r  to  h o s p ita l  in  th e  fo llo w in g  d oses:
•  in ía n ts  u n d e r  One y e a r  o f  ag e : 3 0 0  m g  
« c h ild r e n  1 to  9  y e a rs  o í  a g e : 6 0 0  m g
•  c h ild r e n  h o m  10 y e a rs  o f  a g e : 1 .2  g
In  th e  U S A , t h e  A m e ric a n  A c a d e m y  o f P e d ia tr ic s1 su g g ests  
th e  fo llo w in g  d o ses  g iv e n  in tra m u s c u la r ly  o r  in tra v e n o u s ly , 
a l th o u g h  h ig h e r  d o se s  m a y  b e  n e e d e d  fo r  t h e  t r e a tm e n t  o f 
m e n in g itis  in  n e o n a te s :
•  fo r n e o n a te s  a g e d  7  d a y s  o r  less  (irre sp e c tiv e  o f  b o d y  

vveigh t): 15 to  3 0 m g /k g  (25  0 0 0  to  5 0  0 00  u n ỉts /k g )  
e v e ry  12 h o u r s

• fo r  n e o n a te s  a g e d  8  to  2 8  d a y s  ( irre sp e c tiv e  o f  b o d y  
vveigh t): 15 to  3 0 m g /k g  (25  0 0 0  to  5 0  0 00  u n its /k g )  
e v e ry  8  h o u rs ;  a  d o s in g  in te rv a l  o ỉ  12 h o u r s  m a y  b e  u se d  
u n t i l  2  w e e k s  o f  life  in  e x tre m e ly  lo w  b ir th -w e ig h t  
n e o n a te s  (w e ig h in g  less  t h a n  1 kg)

•  c h ild r e n  1 m o n th  a n d  o ld e r :  in  m ild  to  m o d e ra te  
in íe c tio n s  6 0  to  9 0 m g /k g  ( 1 0 0 0 0 0  to  1 5 0 0 0 0 u n i ts /k g )  
d a ily  i n  4  d iv id e d  doses, to  a  m a x im u m  o f  4 .8  g (8  m illio n  
u n i ts )  d a ily ; in  s e v e re  in íe c tio n , d o se s  of 1 2 0  to  
1 8 0 m g /k g  d a ily  (2 0 0 0 0 0  to  3 0 0  0 0 0  u n its /k g )  i n  6 
d iv id e d  doses, to  a  m a x im u m  o f 1 4 .4 g  (2 4 in i l l io n  u n its )  
d a ily  m a y  b e  u se d

D osing  r e c o m m e n d a t io n s  in  so m e  n e o n a ta l  p o p u la tio n s  
h a v e  b e e n  su g g e ste d  b a se d  o n  p h a rm a c o k in e t ic  m o d e ls . A 
s tu d y  in  2 0  p r e te rm  n e o n a te s  (less t h a n  32 w e e k s  
g e s ta tio n a l  a g e )2 c o n h rm e d  th a t  a  re g im e n  o f  3 0 m g /k g  
(50  0 0 0 u n i ts /k g )  e v e ry  12 h o u r s  is  a d e q u a te  fo r  e m p iric a l 
t r e a tm e n t  o f  c o m m o n  in íe c tio n s  o n  th e  t h ữ d  d a y  o f  life; b u t  
fo r  in íe c tio n s  d u e  to  h ig h ly  su sc e p tib le  o rg an ism s , a  2 4 - h o u r  
d o s in g  in te r v a l  is lik e ly  s u íũ d e n t .  A  s tu d y  in  v e ry  lo w  b ir th -  
w e ig h t n e o n a te s  (less t h a n  1.2 kg ) w i th  g e s ta tio n a l  a g e  less 
t h a n  2 8  w e e k s J su g g e ste d  th a t .  for t h a t  p o p u la tio n , 
15 m g /k g  (25  0 0 0  u n its /k g )  e v é ry  12 h o u rs  w a s  s u S id e n t  to  
a c h ie v e  e ffe c tiv e  d ru g  c o n c e n tra t io n s  in  t h e  s e ru m  a n d  CSF 
fo r  th e  t r e a tm e n t  o f g ro u p  B  sư e p to c o c c a l  in le c tio n s .

1. American Academy of Pediatrici. 2012 Rtắ Book: gtpcrt af chí Committu 
on Infeaiơus Dừeasa, 29th ed. Elk Grove Viỉỉage. Illinois, USA: American 
Academy oỉ Pediatrics. 2012.

2. Muỉỉer AE. tí al. Pharmacokỉnetics of penỉcỉỉỉin G ỉn inỉants wỉth a 
gesucional age of less than 32 weeks. Aỉttimkrob A$tnts ơưmothcr 2007; 
51: 3720-5.

3. Metsvaht T. tí aỉ. Pharmacokỉnetics of penỉdlỉỉn G in very-low-birth- 
weight neonates. Antimừrob Agatís Chtmoửưr 2007; 51: 1995-2000.

A d m in is tr a t io n  in  r e n a l  im p a i rm e n t.  D o ses  o f p a re n te ra ỉ  
b e n z y lp e n id l l in  s h o u ld  b e  r e d u c e d  ỉn  p a tỉe n ts  w i th  r e n a l  
im p a ỉrm e n t,  p a r t ic u la r ly  v v h en  h ig h -d o s e  re g ú n e n s  a re  
b e in g  u s e d .  F o r  d o se s  o f  0 .6  to  1 .2  g, UK  lic e n se d  p r o d u c t  
in ỉo r m a t io n  su g g ests  d o s in g  in te rv a ls  n o  m o re  h e q u e n t  
t h a n  e v e ry  8  h o u r s .  F o r  h ig h -d o s e  re g im e n s  u se d  in  t h e  
t r e a tm e n t  o f  se rio u s  in íe c tio n s ,  it  r e c o m m e n d s  th e  fo llo w - 
in g  d o se s  b a s e d  o n  c re a t in in e  d e a r a n c e  (C C ):
•  c c  6 0  m L /m in u te :  1.2 g  e v e ry  4  h o u rs
•  c c  4 0  m L /m in u te :  9 0 0  m g  e v e ry  4  h o u rs
•  c c  2 0  m L /m in u te :  6 0 0  m g  e v e ry  4  h o u rs
•  c c  lO m L /m in u te :  6 0 0  m g  e v e ry  6  h o u rs

•  a n u r i c  3 0 0  m g  e v e ry  6  h o u rs  o r  6 0 0  m g  e v e ry  8  h o u r s  
W h e re  a d v a n c e d  l iv e r  d isease  is a s s o d a te d  vvith s e v e re  r e n a l  
{ailure, th e  r e c o m m e n d e d  d o se  is 3 00  m g  e v e ry  8  h o u r s .  
H aem o d ia ly sis  p a tìe n ts  s h o u ld  b e  g iv e n  a n  a d d it io n a ỉ  
3 0 0  m g  e v e ty  6  h o u rs  d u r ìn g  th e  d ialysis r u n .
A lte m a tiv e ly , so m e  u s  e x p e rts  r e c o m m e n d  th e  tollovving:
• c c  10 to  5 0 m L /m in u te :  75%  o f th e  to ta l  re c o m m e n d e d  

do se
• c c  less t h a n  lO m L /m in u te :  20 to  50% o f t h e  to ta l  

r e c o m m e n d e d  d o se  (w h e re  h a e m o d ia ly s is  is  r e q u ire d ,  
d o ses  sh o u ld  b e  t im e d  to  b e  g iv e n  a h e r  t h e  d ia ly sis  r u n )

A  rev ievv1 o f  a n tìm ic ro b ia l  d o s in g  in  c ritic a ỉly  111 p a tie n ts  
re c e iv in g  re n a l  re p la c e m e n t  th e r a p y  h a s  su g g e ste d  th a t  
th o se  o n  in te r m itte n t  h a e m o d ia ly s is  m a y  b e  g iv e n  th e  u s u a l  
r e c o m m e n d e d  d o se  (see  U ses a n d  A d m in is tra t io n , p . 2 2 8 .3 )  
fo r  o n e  dose , a h e r  w h ic h  25  to  5 0 %  of t h e  u s u a l  d o se  s h o u ld  
b e  g iv e n  e v e ry  4  to  6  h o u rs ,  o r  50  to  1 0 0 %  o f th e  d o s e  m a y  
b e  g iv e n  e v e ry  8  to  12 h o u rs .  F o r  th o se  o n  c o n tin u o u s  re n a l  
r e p la c e m e n t th e r a p y  (CRRT) a lo a d in g  d o se  o f 4 m ỉ l l i o n -  
u n i ts  (2 .4  g ) is r e c o m m e n d e d ,  w i th  t h e  f o llo w in g  
m a in te n a n c e  do ses, d e p e n d in g  o n  th e  ty p e  o f  CRRT, g iv e n  
e v e ry  4  to  6  h o u rs :
•  c o n tin u o u s  v e n o v e n o u s  h a e m o h ltra t io n  (C W H ): 2 m il -  

l io n u n i ts  (1 .2 g )
•  c o n tin u o u s  v e n o v e n o u s  h a e m o d ia ly s is  (CVV HD ): 2  to  

3 m illio n  u n i ts  (1 .2  to  1 .8g )
•  c o n tin u o u s  v e n o v e n o u s  h a e m o d ia h lt ra t ío n  (C W H D F ): 

2  to  4  m illio n  u n i ts  (1 .2  to  2 .4  g)
1. Heintz BH. tí aỉ. Antỉmicrobỉaỉ dosing concepts and recommendations 

ỉor critícaỉỉy UI adult patients receiving contínuous renaỉ rẹplacement 
therapy or interraittent hemodlalysis. PharmaaHherapy 2009; 29: 562- 
77.

Adverse Effects
T h e  m o st c o m m o n  a d v e rse  effec ts  o f b e n z y lp e n id ll in  a re  
h y p e rse n s it iv lty  re a c tio n s , e s p e d a l ly  sk in  rash e s ; a n a p h y -  
lax is  o c casio n a lỉy  o c c u rs  a n d  h a s  so m e tim e s  b ẹ e n  ỉa ta l.

G a sư o in te s tín a l  e ỉỉe c ts  su c h  as  d ia r rh o e a  a n d  n a u s e a  a re  
t h e  m o st c o m m o n  a d v e rse  e ííe c ts  a f te r  o ra l  u s e  o f 
b e n z y lp e n id ll in ;  a  so re  m ó u th  o r  to n g u e  o r  a  b la c k  h a iry  
to n g u e  h a v e  o c c as io n a lly  b e e n  r e p o r te d .  P se u d o m e m b ra n -  
o u s  co litis  h a s  b e e n  a s so t ia te d  w ith  th e  u se  o f  m o s t  
a n tib a c te r ía ls ; a m p id l l in  o r  a m o x id l l ìn  a re  th e  m o s t  
ử e q u e n t ly  im p lic a te d  p e n id l l in s  (see  A n tib io t ic -a s s o d a te d  
C olitis, p . 183 .1 ).

O th e r  a d v e rse  e ííe c ts  h a v e  g e n e ra lly  b e e n  a s s o d a te d  
w i th  larg e  in tr a v e n o u s  doses  o f  b e n z y lp e n id ll in ;  p a tie n ts  
vvith r e n a l  im p a irm e n t  a re  a lso  a t  in c re a se d  risk . T h e se  
a d v e rse  e ííec ts  i n d u d e  h a e m o ly tic  a n a e m ia  a n d  n e u tr o p e -  
n ia , b o th  o ỉ  w h ic h  m ig h t  h a v e  so m e  im m u n o lo g ic a l  basis; 
p ro lo n g a t io n  o ỉ  b le e d ỉn g  tim e  a n d  d e íe c tiv e  p la te le t  
íu n c t ìo n ;  c o n v u ls io n s  a n d  o th e r  s igns o f  CNS to x id ty  
( e n c e p h a lo p a th y  h a s  fo llo w e d  in tra th e c a l  do sag e  a n d  c a n  b e  
ỉa ta l) ; a n d  e le c tro ly te  d is tu rb a n c e s  b e c a u se  o f  th e  la rg e  
a m o u n ts  o f p o ta s s iu m  o r  so d iu m  g iv e n  w h e n  b e n z y lp e n i-  
d l l i n  p o ta s s iu m  o r  so d iu m , resp e c tiv e ly , a re  u sed .

H ep a títis  a n d  c h o le s ta d c  ja u n d ic e  h a v e  b e e n  r e p o r te d  
ra re ly  w ith  m a n y  p e n ỉd l l in s ,  n o ta b ly  p e n id l l in a s e - re s is ta n t  
p e n id l l in s  s u c h  as { lu d o x a d l l in  a n d  o x a d ll in ,  a n d  a lso  
c o m b in a tio n s  o f  a m o x id l l in  o r  tica rc illin  w i th  d a v u la n i c  
a d d .

N e p h ro p a th y  a n d  in te rs t i tia l  n e p h rit is , w h ic h  m a y  h a v e  .. 
so m e  im m u n o lo g ic a l  basis, h a v e  b e e n  e s p e d a l ly  a s s o d a te d  
vvith m eú c illin . b u t  m a y  b e  p ro d u c e d  b y  o th e r  p e n ic illin s .

S o m e p a tỉe n ts  w i th  sy p h ilis  a n d  o th e r  s p iro c h a e te  
in fe c tio n s  m a y  h a v e  a  J a r is c h -H e rx h e im e r  re a c tio n  sh o r t ly  
a í te r  s ta r tin g  t r e a tm e n t  w ith  p e n ic illin , vvhich is  p ro b a b ly  
d u e  to  th e  re le a se  of e n d o to x in s  f ro m  th e  k ille d  t re p o n e m e s  
a n d  sh o u ld  n o t  b e  m ỉs ta k e n  fo r a  h y p e rse n s it iv ity  r e a c tio n . 
S y m p to m s in c lu d e  tev e r , chills, h e a d a c h e , a n d  re a c tio n s  a t  
t h e  s ite  of th e  les io n s . T h e  r e a c tio n  c a n  b e  d a n g e ro u s  in  
c a rd io v a sc u la r  syph ilis , o r  w h e r e  th e r e  is a  se rio u s  r isk  o f 
in c re a se d  local d a m a g e , s u c h  as vvith o p ú c  a tro p h y .

H y p e r s e n s i t i v l t y .  T h e  o v e ra ll in d d e n c e  o f  a lle rg ic  
r e a c tio n s  to  p e n id lU n  h a s  b e e n  re p o r te d  to  v a ry  í r o m a b o u t  
1 to  10 %  a lth o u g h  so m e  p a tie n ts  m a y  h a v e  b e e n  in c o rre c tly  
lab e lle d  'a lle rg ic  to  p e n id l l in '.  A n a p h y la c tic  r e a c tio n s  o c c u r  
in  a b o u t  0 .0 5 %  of p a tie n ts ,  u s u a lly  a f te r  p a re n te ra l  u se , b u t  
th e y  h a v e  a lso  b e e n  re p o r te d  a f te r  ta k in g  o ra l  p e n id U in .

H y p e rse n sitiv ity  to  p e n ic ill in  g ives r ise  to  im m e d ia te  
re a c tio n s  i n d u d in g  a n a p h y la x is , a n g io e d e m a , u r tic a r ia , a n d  
so m e  m a c u lo p a p u la r  ra sh e s . L a te  re a c tio n s  m a y  i n d u đ e  
s e m m  s ic k n ess-lik e  re a c tio n s  a n d  h a e m o ly tìc  a n a e m ia .  
R e a c tio n s  a re  c o n s id e re d  to  b e  d u e  m a in ly  to  b rea k d o v v n  
P ro d u c ts  p ro d u c e d  in vitro b e ío re  u se  o r  to  m e ta b o li te s  o f 
p e n id ỉ l in ,  a n d  p o ssib ly  p e n id l l in  i tse lí. T h e se  a c t  a s  h á p té n s  
w h ic h , w h e n  c o m b in e d  w ith  p ro te in s  a n d  o th e r  rh a c ro -  
m o le c u le s , p ro d u c e  p o te n t ia l  a n tíg e n s . As th e  h y p e rs e n s i-  
tiv i ty  is re la te d  to  t h e  b a s ic  p e n ic ill in  s tru c tu re ,  p a d e n ts  w h o  
a re  g é n u in e ly  a lle ig ic  to  b e n z y lp e n ic il lin  m u s t  b e  a s su m e d  
to  b e  a lle rg ic  to  a ll p e n id l l in s ;  se n sit ìs e d  p a tíe n ts  m a y  a lso  
r e a a  to  th e  c e p h a lo sp o rin s  a n d  o th e r  b e ta - la c ta m  'a n tíb a c -  
te r ìa ls .

Tests for hypersensitivity m a y  b e  u se d  to  d e te rm in e  th o se  
p a tíe n ts  m o st lik e ly  to  d ev e lo p  se rio u s  allerg ic  r e a c tío n s  to 
p e n id ll in s . s k m  tes ts  a re  u se d  to  e v a lu a te  th e  c u r r e n t  r isk  o ỉ 
im m e đ ia te  o r  á c c e le ra te d  Ig E -m e d ia te d  re a c tío n s , t h e  m o st 
se rio u s  b e ín g  a n a p h y la x is . B o th  t h e  m a jo r  a n d  m in o r  
d e te rm in a n ts  o f  p e n id l l in  h y p e rse n s itìv ity  s h o u ld  b e  used ; 
th e  m a jo r  d e te rm in a n t  is av a ỉla b le  a s  p e n id llo y l-p o ly ly s in e  
(p. 2585 .3 ) a n d  a  m in o r -d e te rm in a n t  m ix tu re  co n s is tin g  of 
b e n z y lp e n id ll in  a n d  its  d e riv a tív e s , i n d u d in g  p e n id llo ic  
a d d  a n d  b e n z y lp e n ỉd llo y la m in e , c a n  b e  u se d , a lth o u g h  i( 
th is  is n o t  av a ila b le  a  s o lu d o n  o f  b e n z y lp e n id ỉl in  m a y  be  
su b s títu te d . A d re n a lin e  s h o u ld  b e  a v a iỉab le  i n  case  a n  
a n a p h y la c d c  re a c tío n  d e v e lo p s. T h e  re su lts  o f sk in  te s ts  a re  
u n re liab le  ư a s ig n ih c a n t tìm e  h a s  e lap se d  b e ỉo re  b e g in n in g  
th e ra p y . S ev era l in-vitro te s ts  in d u d in g  th e  rad io a lle rg o so r-  
b e n t  tes t (RAST) h a v e  b e e n  d e v e lo p e d .

Descnsitìsation m a y  b e  a tte m p te d  in  p a tíe n ts  a lle rg ỉc  to  
p e n id l l in  w h e n  t r e a tm e n t  w i th  p e n ỉd l l in  is c o n á d e r e d  
essen tía l. I t  in v o lv e s  v e ry  sm all d o se s  oí p e n id l l in  g iv e n  a t 
re la tìv e ly  s h o r t  in te rv a ls  o f  15 m in u te s  o r  m ò re , a n d  
g rad u a lly  in c re a se d  to  th e ra p c u tíc  c o n c e n tra tìo n s .  H o w - 
e v er, d e sen s itísa tìo n  m a y  b e  h a z a rd o u s  a n d  s h o u ld  o n ly  b e  
ca rr ie d  o u t ư  t h e  p a tíe n t  c a n  b e  m o n ito re d  c o n tín u o u s ly  a n d  
a d re n a lin e  a n d  r e s u s d ta t ìo n  e q u ip m e n t  a re  ỉm in e d ỉa te ly  
availab le . D ese n s itísa tío n  sh o u ld  b e  re g a rd e d  as  te m p o ra ry , 
a n d  allerg ic rea c tío n s  m a y  r e c u r  d u r in g  th e  n e x t  e x p ó su re  to  
p e n id ll in .

N e u t r o p e n l a .  N e u t to p e n ia  h a s  b e e n  v r id e lý re p o r te d  in  
p a tíe n ts  g iv en  h ig h  d o ses  õ f b e ta  la c ta m s  a n d  a n  in d d e n c e  of 
5 to  m o rẽ  t h a n  15 %  h a s  b e e n  r e p o r te d  in  p a tie h ts  ư e a te d  ỉo r  
10 days o r  m o re . W a m in g  s ig n s  i n d u d e  ỉe v e r , r a sh , a n d  
e o s in õ p h ilia . M o n ito r in g  o f  t h e  le u c o c y te  c o u n t  Is 
re c o m m e n d e d  d u r in g  lõ n g -te rm  t re a tm e n t  w i th  h ig h  
doses. Som e h a v e  p ro p o sẹ d  a  d ữ e c t  to x ic  e ffec t w h e re a s  
o th e rs  h a v e  p o s tu la te d  a n  im m u n e  m e c h a n i s m . '

E l e c t r o ly t e  d ỉ s t u r b a n c e s .  M a n y  p e n id l l in s  h a v e  b e e n  
a s so d a te d  w ith  e le c tto ly te  d is tu rb an c e s , p a rt ìc u la rỊy  of 
so d iu m  a n d  p o ta s s iu m . B e n z y lp e n id l lin  p o tã s s iu m  in  ỉù g h  
doses m a y  lea d  to  h y p e tk a la e rm a , p a rt ìc u ĩa r iy  i n  th o se  w ith  
r e n a l  im p a irm e n t. w h i l e  h y p e m a tra e m ỉa  c ă n  re s u l t  b o m  
th e  h ig h  so d iu m  lo ad s  a s s o d a te d  w i th  t h e  s o d iu m  sa lts  o ỉ 
b e n z y lp e n id ll in , c a tb e n id ll in ,  ũ u d o x a d l l in ,  a n d  tìc a rd lỉ in ;  
h y p o k a la e m ia  m a y  also  re su lt  b o m  s o d iu m - in d u c e d  so lụ te  
d iu re s is . In  a d d it io n , m a n y  se m is y n th e t ìc  p e n id l l in s  
( in d u d in g  c a rb e n ịd lỉ in ,  d o x a d l l in ,  m ed o c U lin . n a íc illin . 
p ip e ra d ll in , a n d  d c a rd l l in )  c a n  a c t  as n o n -a b so rb a b le  
a n io n s  in  th e  d is ta l tu b u le ,  r e s u ltin g  in  u r in a r y  p o tas s iu m  
loss a n d  h y p o k a la e m ia . T his e ffec t m a y  b e  m e d ia te d  by  
v o lu m e  d e p le tío n , a n d  h a s  b e e n  s e e n  m a in ly  in  se v ere ly  ill 
p a d e n ts .

Effects ontfie biood. R e íe re n c e s  to  n e u ữ o p e n ia  a s so d a te d  
w ith  p e n id ll ỉn s .
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Precautìons
P a tie n ts  k n o w n  to  b e  h y p e rs e n s it iv e  to  p e n id l l in s  s h o u ld  b e  
g iv en  a n  a n tib a c te r ia l  o f  a n o th e r  class; s e n sitise d  p a tie n ts  
m a y  a lso  r e a a  t o  th e  c e p h a lo sp o rín s  a n d  o th e r  b e  ta  lac ta m s  
(b u t s e e  a lso  H y p e rse n sitìv ity , u n d e r  C e ía lo tin , p .  2 3 7 .3 ). 
D ese n s itisa tio n  m a y  b e  a tte m p te d  ư h e a tm e n t  w i th  a 
p e n id l l in  is c o n s id e re d  e s se n tia l  (see  A d v e rse  EH ects, 
ab o v e ). P e n id ll in s  s h o u ld  b e  g ỉv e n  w i th  c a u tio n  to  p a tie n ts  
w i th  a  h is to ry  o f  a lle rgy , e s p e d a l ly  to  d ru g s.

C are  is  n e c essa ry  u  v e ry  h ig h  d o se s  o f  p e n id l l in s  a re  
g iv en , e s p e d a lly  u  r e n a l  h m c t io n  is p o ọ r , b e c a u se  o f  t h e  risk

The Symbol t  denotes a preparation no longer actively marketed
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o f  n e u ro to x ic i ty .  T h e  in tra th e c a l  r o u te  s h o u ld  b e  a v o id e d . 
R e n a l, h e p a tic ,  a n d  h a e m a to lo g ic a l  s ta tu s  s h o u ld  b e  
m o n i to re d  d u r in g  p ro lo n g e d  a n d  h ig h -đ o s e  th e r a p y .  
B e c a u se  o f  t h e  Ịa r isc h -H e n c h e im e r  r e a c tio n , ca re  ũ  a lso  
n e c e s s a iy  w h e n  ơ e a t in g  p a tie n ts  w i th  sp iro c h a e te  in íe c -  
tio n s , p a r t ic u la r ly  sy p h ilis .

S k in  c o n ta c t  w i th  p e n id U in s  s h o u ld  b e  a v o id e d  s in c e  
se n s it is a tio n  m a y  o c c u r.

P e n id ll in  th e r a p y  c h a n g e s  th e  n o im a l  b a a e r ia l  ũ o ra  a n d  
c a n  le a d  to  su p e r in ỉe c t io n  vvith p e n id l l in - re s is ta n t  o rg a n -  
Ism s i n d u d ỉn g  ơostridium diffiâle o r  Candida, p a r t ic u la r ly  
w ith  p ro lo n g e d  u se .

P e n id ll in s  m a y  in te r íe r e  w ith  so m e  d iag n o s tic  tes ts  su c h  
a s  th o se  f o r  u r in a r y  g lu co se  u s in g  c o p p e r  su lía te , d i re c t  
a n tig lo b u lin  (C o o m b s ')  tests, a n d  s o m e  tes ts  fo r u r in a r y  o r  
s e ru m  p ro te in s .  P e n id U m s m a y  in te r ie r e  w ith  te s ts  t h a t  u s e  
b a c te r ia , ío r  e x a m p le  th e  G u th r ie  te s t  fo r  p h e n y lk e to n u r ia  
u s in g  Baàllus subtilừ o rg an ism s .

Porphyria. T h e  D ru g  D a ta b ase  ío r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o rp h y ria  C e n ư e  S w ed e n , d a s s iỉ ie s  b e n z y lp e n id ll in  a s  
n o t  p o rp h y r in o g e n ic  i t  m ay  b e  u s e d  as a d ru g  o f íirs t 
c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. The Drug Database for Acute Porphyria. Availabie at: http://www. 
drugs-porphyria.org (accessed ỉ 8/10/1 ỉ)

Potassium and sodium content. E a c h  g o f b e n z y )p e n id ll in  
p o ta s s iu m  c o n ta in s  a b o u t  2 .7  m m o l o f p o ta s s iu m  a n d  e a c h  
g o f  b e n z y lp e n id ll in  so d ỉu m  c o n ta in s  a b o u t 2 .8 m m o l o f 
so d ỉu m . C a re  is  n e c e s sa ry  if la rg e  d o se s  o f th e  p o ta s s iu m  
o r  s o d iu m  sa lts  a re  g iv e n  to  p a t ie n t ỉ  w i th  re n a l im p a ir-  
m e n t  o r  h e a t t  ỉa i lu re .  H igh  doses  o f b e n z y lp e n id ll in  p o ta s -  
s iu m  s h o u ld  a lso  b e  u se d  w ith  c a u tio n  In  p a tie n ts  rec e iv -  
in g  p o ta s s h im -c o n ta in ỉn g  d ru g s  o r  p o ta s s iu m -sp a r in g  
d iu re tic s .

Interactions
P r o b e n e d d  p ro lo n g s  t h e  h a lí-Iiíe  o f  b e n z y lp e n ic illin  b y  
c o m p e tin g  w i th  i t  fo r  r e n a l  t u b u la r  s e c re tio n  a n d  m a y  b e  
u s e d  th e ra p e u tìc a U y  fo r  th is  p u rp o se .  C lin ica lly  s ign iU can t 
r e d u c tio n s  in  r e n a l  d e a ra n c e  h a v e  a lso  b e e n ' n o te d  fo r 
a m o x id l l in ,  n a ỉd l l in ,  a n d  t ỉc a rd l l in .  B e n z y lp e n id llin  m a y  
a lso  i n t e r a a  w i th  b a c te r io s ta t ìc  a n tib a c te r ia ls  s u c h  as  
c h lo ra m p h e n ic o l  a n d  te t r a c y d in e s  (see  A n tim ic ro b ia l  
A c tio n , p .  2 3 2 .1 ) , a n d  m a y  b e  in c o m p a tỉb le  in vitro w i th  
o th e r  d ru g s, i n d u d in g  so m e o th e r  a n tib a c te r ia ls  (see  
p .  2 2 8 .2 ).

T h e  p o ss ib ility  o{ a  p ro lo n g e d  b le e d in g  t im e  a í te r  o ra l  
t r e a tm e n t  w i th  a  b ro a d -s p e c tru m  d ru g  like a m p id l l in  
s h o u ld  b e  b o m e  in  m in d  in  p a tie n ts  rece iv in g  a n tic o a -  
g u la n ts . F o r  h i r t h e r  d e ta ils , a n d  fo r  th e  e ííe c t o f  o th e r  
p e m d H in s  o n  th e  a c tiv ity  of w a r ỉa r in ,  see  p . 1531 .1 .

Hormonaí controceptives. F o r  th e” e ỉíe c t  o f p e n id l l in s  o n  
o ra l  c o n tra c e p tiv e s , s e e  p . 2 2 4 3 .1 .

Methotrexate. F o r  t h e  effec t o f  p e n id l l in s  o n  m e th o -  
t te x a te ,  see  p . 8 2 7 .3 .

Antimicrobial Action
B e n z y lp e n iá U in  is  a  b e ta - la c ta m  a n tíb a c te r ia l  a n d  h a s  a  
b a c te r id d a l  a c tio n  a g a in s t  G ra m -p o s itiv e  b a c te r ìa , G ra m - 
n e g a tiv e  c o c d ,  s o m e  o th e r  G r a m - n e g a tiv e  b a a e r i a ,  
sp ỡ o c h a e te s , a n d  a c tin o m y c e tes .

I t  e x e rts  i ts  kU ling a c tio n  o n  g iovving  a n d  d iv id in g  
b a a e r i a  b y  in h ib i t in g  b a c te r ia l c e ll-w a ll  sy n th e s is , a l th o ụ g h  
th e  m e c h a n ism s  in v o lv e d  a re  stãU n o t  p re d s e ly  u n d e rs to o d . 
B a c te ria l ce ll vvaUs a re  h e ld  rig id  a n d  p ro te c te d  a g a in s t  
o sm o tic  r u p tu r e  b y  p e p tid o g ly ca n . B e n z y lp e n id llin  in h ib its  
t h e  fln a l c ro s s - li iủ d n g  s ta g e  o f p e p tid o g ly c a n  p r o d u c tìo n  b y  
b in d in g  to  a n d  in a c tiv a tin g  t ra n sp e p tid a se s , p e n id l l in -  
b in d ỉn g  p ro te in s  o n  th e  i n n e r  s u iía c e  o f  th e  b a c te r ia l cell 
m e m b ra n e . H ovvever, i t  is  n o w  re a lis e d  th a t  o th e r  e a r l ie r  
stag es  in  ceB-vvall sy n th e s is  c a n  a lso  b e  in h ib ite d . O th e r  
m e c h a n is m s  in v o lv e d  in d u d e  b a c te r ia l  lysis b y  th e  
in a c tiv a tio n  o f  e n d o g e n o ụ s  in h ỉb i to r s  o f b ac te r ia l a u to -  
ly sin s .

I ts  a c tio n  is  in h ib i te d  b y  p e n id l l in a s e  a n d  o th e r  b e ta -  
la c ta m a se s  t h a t  a re  p ro d u c e d  d u r in g  th e  g ro w th  o f c e r ta ln  
m ic ro -o rg a n ism s.

M a n y  G ta m -n e g a tiv e  o rg an ism s  a re  in tr in s ic a lly  res is- 
t a n t  b y  v ir tu e  o f  t h e  in ab ility  o f  b e rư y lp e n id l l in  to  
p e n e tr a te  t h e ữ  o u te r  m e m b ra n e s .  I n tr in s ic  re s is ta n c e  c a n  
a lso  b e  d u e  to  s tr u c tu r a l  d iH erences  i n  t h e  ta rg e t  p e n id U in -  
b in d in g  p ro te in s .  S ee  u n d e r  R e sistan ce , belovv, fo r re fe re n c e  
to  a c q u ừ e d  re s is ta n c e .

T h e  fo llo w in g  p a th o g e n ic  o rg a n ism s  a re  u su a lly  s e n s it iv e  
to  b e n z y lp e n id ll in :  .
•  G ra m -p o ã tiv e  a e ro b e s  a n d  a n a e ro b e s  in d u d in g  Bacillus 

anthraàs, ơoítrídium ptrỷringcns, Cl. tetani, Corynebacterium 
diphtheriae, Erysipeỉothrix rhusiopathiae, Lừteria monocyto- 
genes, Píptostreptococcus spp ., n o n -b e ta - la c ta m a s e -p ro d u -  
d n g  s ta p h y lo c o c d , a n d  s ơ e p to c o c d  in d u d in g  Streptococ-

cus agalaứiae (g ro u p  B), StT. pncumoniae ( p n e u m o c o c d ) .  
Str. pyogena (g ro u p  A ), a n d  so m e  v ir id a n s  sư e p to c o c r i;  
e n te r o c o c d  a re  re la tiv e ly  in se n s itiv e .

• G ra m -n e g a tiv e  c o c d  i n d u d ỉn g  Nrisseria meningitidừ 
(m e n ỉn g o c o c d )  a n d  Neisseria gonorrhoeae (g o n o c o c d ) , 
a l th o u g h  b e ta - la c ta m a s e -p ro d u d n g  s tra in s  a re  c o m m o n .

•  G ra m -n e g a d v e  b a d ll i  in d u d in g  Pasteuretta multodda, 
StreptobaáUus moniliformis, a n d  Spirìllum minus (Oĩminor); 
m o s t  G ra m -n e g a tiv e  b a d ll i ,  in d u d in g  Pseudomonas spp . 
a n d  E n te ro b a a e r ia c e a e ,  a re  in se n s itiv e  a l th o u g h  so m e  
s tra in s  o f  Proteus mirabữã a n d  Escherichia coìi m a y  b e  
in h ib ite d  b y  h ig h  c o n c e n tra tio n s  o f  b e n z y lp e n id U in .

• G ra m -n e g a tiv e  a n a e ro b e s  i n d u d in g  Prevotella (n o n -  
ữ ag ilis  Bactcroidcs) a n d  Fusobacterium spp .

• O th e r  o rg an ism s  in d u d in g  Actìnomyces a n d  th e  sp ir- 
o c h a e te s , Bơrrelia, Uptospira, a n d  Trcponema spp .

• M y co b ac te ria , (ung i, m y co p la sm a s , a n d  r ic k e tts ia s  a re  
n o t  sen sitiv e .

Activity with othcr antimicrobials. B e n z y lp e n id l l in  m a y  
e x h ib it  sy n e rg y  vvith o th e r  a n tim ic ro b ia ls , .p a r t ic u la r ly  th e  
a m in o g ly co sid es, a n d  su c h  c o m b in a tio n s  h a v e  b e e n  u se d  
a g a in s t e n te ro c o cc i a n d  o th e r  re la tiv e ly  in se n s itiv e  b a a e r i a .  
Its a c tiv ity  m a y  b e  e n h a n c e d  b y  d a v u la n ic  a d d  a n d  o th e r  
b e ta - Ia a a m a s e  in h ib ito rs , a n d  b o th  e n h a n c e m e n t  a n d  
a n ta g o n ism  h a v e  b e e n  shovvn for b e ta - la c ta m  c o m b in a -  
tions . A n ta g o n ísm  has  b c e n  r e p o n e d  to  o c c u r  w i th  so m e  
b a c te r io s ta t ỉc  d ru g s, su  ch  as  c h lo ra m p h e n ic o l o r  te tra -  
c y d in e s ,  t h a t  in te r fe re  vvith a c tiv e  b a o e r i a l  g ro w th  
n e c essa ry  fo r  b e n z y lp e n id ll in  to  a c h ie v e  its  effect.

Resistancí. S uscep tib le  G ra m -p o s itiv e  b a c re ria  a c q u ire  
re s is ta n c e  to  b e ta  lac tam s m a in ly  th ro u g h  th e  in d u c t io n  of 
b e ta - la c tam a ses , in c lu d in g  p e n id l l in a s e s .  T h ese  e n z y m e s  
a re  l ib e ra te đ  e x tra c e llu la r ly  a n d  h y d ro ly se  th e  b e ta - la c ta m  
ring . T his re s is ta n c e  ỉs u su a lly  p ia sm id -m e d ia te d  a n d  c a n  b e  
tra n s íe r re d  íro m  One b a c te r iu m  to  a n o th e r .  G ra m -n e g a tiv e  
b a a e r i a  p ro d u c e  b e ta - la c tam a ses  vvithin th e i r  cell m e m - 
b ra n e s  w h ic h  m a y  b e  c h ro m o so m aU y  o r  p la sm id -m e d ia te d ;  
all G ra m -n e g a tiv e  sp e d e s  p ro b a b ly  c o n ta in  sm all a m o u n ts  
of b e ta - la c ta m a se s . R esistan ce  in  G ra m -n e g a tiv e  s p e d e s  
m a y  a lso  b e  d u e  to  c h a n g e s  in  t h e ứ  o u te r  m e m b ra n e  
resu ltin g  in  th e  (a ilu re  of b e ta  lac ta m s  to  r e a c h  th e ứ  ta rg e t  
p e n ic i l l in -b in d in g  p ro te in s .  C h a n g e s  in  th e  b in d in g  
c h a ra a e r is tic s  of p e n ic ill in -b in d in g  p ro te in s  m a y  a lso  re s u lt  
in  re s is ta n c e  in  G ra m -p o s itiv e  a n d  G ra m -n e g a tiv e  b a c te r ia .

M o s t sư a in s  o f Staphylococcuỉ aureus a re  n o w  re s is ta n t  to  
b e n z y lp e n id ll in .  Streptococcus pncumoniae w ith  re d u c e d  
su scep tib ility  o r  co m p le te  re s is ta n c e  to  b e n z y lp e n id ll in  
h a v e  in c re a sin g ly  b e e n  r e p o r te d .  S tra in s  o f Ntissiria 
meningitidừ w ith  r e d u c e d  se n sitìv ity  to  b e n z y lp e n id ll in  
h a v e  b e e n  id en tifte d . P e n id l l in a s e -p r o d u d n g  Neừsería 
gonorrhoeae a re  w id e sp re a d ; re d u c e d  se n sitiv ity  of g o n o c o c d  
to  b e n z y lp e n id llữ t  m ay  a lso  re su lt  ừ o m  a lte ra tio n s  in  
p e n id l l in -b in d in g  p ro te in s . M o st s tra in s  oi Haemophiỉuỉ 
inỊluenỉac a n d  Moraxella catarrhalis {Branhamella catarrhalừ) 
are  novv res is ta n t.

S o m e  o rg an ism s, u su a lly  G ra m -p o s itiv e  c o c d  s u c h  as 
s ta p h y lo c o c d  o r  s ư e p to c o c d , m a y  d e v e lo p  to le ra n c e  a n d  
a re  in h ib ite d  b u t  n o t  k illed  b y  b e n z y lp e n id ll in ;  in  su c h  cases 
th e  m in im u m  b a a e r id d a l  c o n c e n ư a tio n  is m u c h  g re a te r  
th a n  th e  m in im u m  in h ib ito ry  c o n c e n tra tio n .

Pharmacoldnetìcs
B e n z y lp e n id l l in  ra p id ly  a p p e a r s  in  t h e  b lo o d  a í t e r  
i n t r a m u s c u la r  in je c tio n  o f  w a te r - s o Iu b le  s a lts , a n d  
m a x ũ n u m  c o n c e n ư a tio n s  a re  u su a lly  re a c h e d  in  15 to  30  
m in u te s ;  p e a k  p lasm a  c o n c e n tra tìo n s  o ỉ  a b o u t  1 2 m ic ro -  
g ra m s /m L  h a v e  b e e n  re p o r te d  a f te r  s in g le  doses  o f 6 0 0  m g .

W h e n  g iv e n  orally , b e n z y lp e n ic ll lin  is in a c tiv a te d  ía ir ly  
rap id ly  b y  gas tr íc  a d d  a n d  o n ly  u p  to  a b o u t  3 0 %  is a b so rb e d , 
m a in ly  f ro m  th e  d u o d e n u m ; m a x im u m  p la s m a -p e n id ll in  
c o n c e n tra tio n s  u su a lly  o c c u r in  a b o u t  1 h o u r .  In  o rd e r  to  
a t ta in  p la s m a -p e n id ll in  c o n c e n ư a tio n s  a í le r  o ra l u se  s im ila r  
to  th o s e  a íte r  in tr a m u s c u ỉa i  in je c tio n , u p  to  5 tim e s  as m u c h  
b e n z y lp e n id ll in  m a y  be  n e c e s sa ry . A b s o ip tio n  v a rie s  
g rea tly  in  d iỉ ỉe re n t  in d iv id u a ls  a n d  is b e tte r  in  p a tie n ts  
w i th  re d u c e d  g astrìc  a d d  p r o d u c tio n , in c lu d in g  n e o n a te s  
a n d  t h e  e ld e r ly .  F o o d  d e c re a s e s  t h e  a b s o rp t io n  o í  
b e n z y lp e n ic il lin  a n d  o ra l d o ses  a re  b e s t  g iv e n  a t  lea s t  h aU  
a n  h õ ũ r  b e ío re  o r  2  to  3 h o u rs  a í te r  a  m e a l.

B e n z y lp e n ic il lin  is  vvidely d is tr ib u te d . I t a p p e a rs  in  . 
p l e u r a l  p e ríc a rd ia l, p e ri to n e a l , a n d  sy n o v ỉa l flu ids, b u t  in  
th e  a b se n c e  of in A a m m a tio n  d ư íu se s  o n ly  to  a  sm all e x te rn  
in to  abscess  cav ltie s , a v a sc u la r  a reas , th e  ey e , th e  m id d le  
ear, a n d  th e  CSF. In ũ a m e d  tis su e  is, hovvever, m o re  re a d ily  
p e n e ư a te d  a n d ,  fo r  e x a m p le ,  in  m e n in g i t is  h i g h e r  
c o n c e n t ia t io n s  of b e n z y lp e m d \l in  OCCUI i n  t h e  CSF. A ctive  
tra n s p o r t  o u t  o f  t h e  CSF is re d u c e d  b y  p r o b e n e d d .  In  
p a tie n ts  w ith  u ra e m ỉa ,  o th e r  o rg a n ỉc  a d d s  m a y  a c c u m u la te  
in  th e  CSF a n d  c o m p e te  w ith  b e n z y lp e n id ll in  fo r  a c tiv e  
tra n sp o rt;  to x ic  c o n c e n ữ a tio n s  o f b e n z y lp e n id ll in  s u ff id e n t  
to  c a u se  c o n v u ls io n s  c a n  re su lt.

B e n z y lp e n id l lin  d iĩỉu ses  a c ro ss  th e  p la c e n ta  in to  th e  fe ta l 
d rc u la tio n , a n d  sm all a m o u n ts  a p p e a r  in  b re a s t  m ilk .

T h e  p la sm a  h a lf- life  is  a b o u t  30  m in u te s ,  a l th o u g h  i t  m a y  
b e  lo n g e r  in  n e o n a te s  a n d  th e  e ld e r ly  b e c a u s e  o f  re d u c e d  
re n a l  fu n c t io n . I n  r e n a l  im p a ln n e n t  t h e  h a lf-U ỉe  m a y  b e  
in c re a se d  to  a b o u t 10  h o u r s .  A b o u t 6 0 %  is r e p o r te d  tõ  be  
b o u n d  to  p lasm a  p ro te in .

B e tư y lp e n id lU n  is m e ta b o lis e d  to  a  l im ite d  e x te r n  a n d  
th e  p e n id l lo ic  a d d  d e riv a tiv e  h a s  b e e n  re c o v e re d  in  th e  
u r in e .  B e n z y lp e n id l l in  is  rap id ly  e x c re te d  in  t h e  u r in e ,  
p r in d p a l ly  b y  tu b u la r  s e c re tio n , a n d  a b o u t  2 0 %  o l a n  o ra l 
d o se  a p p e a rs  u n c h a n g e d  i n  th e  u r in e ;  a b o u t  6 0  to  9 0 %  o ỉ  a  
d o se  o f  a q u e o u s  b e n z y lp e n id ll in  g iv en  in tr a m u s c u la r ly  
a p p e a rs  in  th e  u r in e ,  m a in ly  vvith ỉn  t h e  f irs t h o u r .  
S ig n iS c a n t c o n c e n ư a tio n s  o c c u r  in  b ile , b u t  i n  p a tie n ts  w i th  
n o rm a l  r e n a l  íu n c t io n  o n ly  sm all a m o u n ts  a re  e x c re te d  Via 
t h e  b ile . B e n z y lp e n id l lin  is re m o v e d  b y  h a e m o d ia ly s is .

R e n a l tu b u la r  s e c re tio n  is  in h ib ite d  b y  p r o b e n e d d  
(p . 6 0 7 .3 ), vvhich is  s o m e tim e s  g ịv en  to  in c re a se  p lasm a - 
p e n id l l in  c o n c e n tra ú o n s  a n d  p ro lo n g  haU -Iife .

Preparations
Proprietory Preparations (details are given in V olum e B)

Single-ingredient Preparations. Arg.: Penilíedrin  P f: Austral.: 
B enpen; Braỉ.: A rid lina ; B enzedlin ; C ristalpen; Pencil P f; Canad.: Crystapen; FinG eepenil; GerIn íec to d llin ; India. 
P en d p ; Pentids; Irl.: Crystapen; Mex.: D edin ; F arm abep; Pendi- 
b en  L-A f; Pengesod+; P en iso lt; Procasol; P rosodina; Sodipen; 
U n id l 3/1; U nidl 6:3:3; U n id l Mega; NZ: B enpen: Phũipp.: 
B entapen; C rystadn; H arbipen; Pencarv; S .A /r.: B enzatec t; 
Bio-Pen; Spain: Penibiot; Penilevel; Sodiopen; Thai.: Pen-G; Turk.: Benzapen 6.3.3; Deposilin 6.3.3; D evapen; Ied lline; 
K risupen ; Kristasil; P en ad u r 6.3.3; Pencristt; Pen k a in -K f; Pen- 
silina+; Procillint; UK: C rystapen; USA: pfizerpen.

M ubi-ingredient Preporalions. Austria: R etarpen  com positum ; 
Braz.: B enapen; B enzapen  G; D espadlina; Pencil 4 0 0 f ;  Penkar- 
on; W ydllin ; Chile. Prevepen  Fone; Gtr.: R e tad llin  composi- 
tu m ; Hong Kong: Pan-Fort P rocainet; P en id llin  G Procaine 
Fortífiedf; Hung.: Prom ptcillin  Porte; India: B istrepen; Portìíied 
PP; Fortified Procaine peni; FPP; Malaysia: P rocaine P enid llin ; Mex.: Aguipental; A napenil; Bencelin Com binado; B enzanil 
C om puesto t; B enzetad l Com binado; H id rod lina; Lugaxil; 
M egapenil Fortef; Pedvax ; Pendiben C o m p u esto t; P enid l; 
Penipot; Penisodina; P e n p ro d lin a t; P ro d lin t;  R obencaxib Suí- 
pen ; Port.: A tra ld lin a t; L en tod lin ; Rus.: B en zy d llin  3 (Ech- 
3HmuuiHH 3); B idllin-3 (BmouuT>iH-3); S.A/r.: u ltra c iỉ lin t;  Spain: 
B e m e ta d l C om puesta; C epadlina 63 3f: Penilevel Retard; Turk.: Pencain K; P ronapen; Ukr.: B id llin -3  (EHmuuiHH-3); Venez.: B enzetad l 3-3; B enzetad l 6-3-3; P ronapen .

Pharm ocopoeiai PreparaAons
BP 2014: B enzylpenid llin  Injectìon;
U SP 36: P en iá llin  G Potassium  Capsules; p en id llin  G Potassium  
lo r Injection; P en id llin  G Potassium  for Oral Solution; Pen id llin  
G Potassium  In je a io n ; P en id llin  G Potassium  Tablets; Pen id llin  
G Sodium  for Injectìon.

Besifioxacin ỊriNNi

Béíloxacine; BesiAoxacino; Besifloxacinufn; Be3nộn0KcaunH. 
7-[(3ff)-3-AminoaZepán-1-yl]-8-chloro-l-cyclopropyl-6- 
fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid. 
C,sH2TCIFN30 3 =3 9 3 .8  

CAS—  141388-76-3.
ATC —  501AE08.
AKV et —  OSOlAEOa.
UNII —  BFE2N8Z7NX.

Besifloxacin Hydrochloride IUSAN, tiNN M i 

BésiAoxacine, Chlorhydraté de; Besiíloxaciní Hydrochlor-1 
|dum; BOL-303224-A; Hidrodoruro de besifloxacino; SS-734; 
BeĩvtộnoKcaMMH rnflpoxnopnfl.
(+)r7-[(3R)-3-Aminohexahydro-1 H-azepin-l-yG-8-chloro-l- 
cyclopropyl-6-fIuoro-4-oxo-l,4-dihydroquinoline-3-car- 
boxylic acid hydrochloride.
C19H21CIFN3O3,HCI=430.3 
CAS —  405165-61-9.
ATC —  S01AE08.
ATC Vet —  QS01AE08.
ŨNII —  7506A6J57T.

ProỊịỊe
B e s if lo x a à n  is a  ũ u o ro q u in o lo n e  a n tib a c te r ia l  vv ith  p ro p e r-  
ties  s h n ila r  to  th o se  o í  d p ro A o x a d n . It is u s e d  to p ic a lly  as 
th e  h y d ro c h lo r id e  in  e y e  d ro p s  c o n ta in in g  th e  e q u iv a le n t  of 
0 .6 %  b e s iĐ o x a d n  fo r  t h e  t r e a tm e n t  o f c o n ju n a iv i t is  cau se d  
b y  su sc e p n b le  b a a e r i a .

R e íe re n c e s .
1. Tepedỉno ME, et đĩ. Phasc ĩn eỉficacy and saíety study of besỉAoxaản 

opblhalmic suspensỉon 0.6% ỈD the aeatxneni of bacterial conjunctivỉns. 
Cun Mctỉ Rtt opirt 2009; 23: 1159-69.

2. Karpecki p. tí đi Bcsìiloxiòn ophrhalraic suspension 0.6% in patiems 
with bactcriâl conjunajvltis: a mulũcenier, prospeaive, randomized, 
double-maskeđ, vchidc-conơoUeri. 5-day eữicacy and sateiy siudy. Cỉin 
Ther 2009; 31: 514-26.

AU cross-reíerences reíer to entries in Volume A

http://www


BesiAoxacin/Carbadox 231

3. McDonald MB, tí ai. HíBcacy and saícty oỉ besỉũoxaún ophthaỉmỉc 
suspenáon 0.6% compared with moxỉỉỉoxacỉn ophthaỉmỉc solution
0.5% ỉor ưeating bacterỉaỉ conịunctivitis. Ophthalmology 2009; 116: 
1615-1623.el.

4. Haas w , tí aỉ. Besiũoxaãn, a noveỉ Auoroquỉnoỉone, has broad-specơum 
in vỉtro activicy agaỉnst aerobic and anaerobic bacteria. Antimicrob Agents 
Chemother 2009; 53: 3552-60.

5. Carter NJ. Scott Lĩ. BesỉĐoxacỉn ophthalmic suspensỉon 0.6%. Drugs 
2010; 70: 83-97.

Preparatíons
Proprielory Preparatians (details a re  g iven  in  V olum e B)

Single-ingredient Preporo lions. Canad.: Besivance; Singapore:
Besivance; USA: B esivance.

B e ta m ip ro n  íriNN)

N-Benzoyl-|3-alanine; Bétamipron; Betamìpronum; CS-443; 
6eT3MMnpoa
3-Benzamĩdopropionic acid.
C,0H,,NO3=193.2 
CAS — 3440-28-6. 
u m  — 3W0M24S736. . '

Profi’/e
B e ta m ip ro n  is a  r e n a l  p r o te c ta n t  u s e d  w ith  th e  c a rb a p e n e m  
a n tib a c te r ia l  p a n ip e n e m  to  r e d u c e  its  a d v e rse  r e n a l  effects.

Preparations
Proprietary P reparatíon ỉ (details a re  g iven  in  V olum e B)

Multi-ingredient Preparatíons. China: C arbenin (ĩ£ fS  'Ỳ); Jpn: 
C arbenin .

B ia p e n e m  IUSAN, riNNi

Biapénem; Biapenemum; Cl-186815; L-627; UC-1Ò627; 
6naneHeM.
6-{[(4fl,55,6S)-2-Carboxy-6-[(1/?)-1 -hydroxyethyO-4-méthyl-7- 
0X0-1 -azabicyclo[3.2.0]hept-2-en-3-yl]thio}-6,7-dihydro-5H- 
pyrazolo[1,2-a]-s-triazol-4-ium hydroxide, inner salt. 
C,5H,8NAS=350.4 
CAS — 120410-24-4.
ATC —  J01DH05.
ATC Vet —  QJ01DH05.
UNII —  YR5U3L9ZH1.

ProỊile
B ia p e n e m  is a  c a rb a p e n e m  b e ta - la c ta m  a n tib a c te r ia l  s im ila r 
to  im ip e n e m  (p . 3 1 1 .2 ), a l th o u g h  i t  is re p o r te d  to  b e  m o re  
s ta b le  to  r e n a l  d e h y d ro p e p tid a s e  I  t h a n  im ip e n e m . I t  h a s  
b e e n  g iv e n  in  u s u a l  d o ses  o f  3 0 0  m g  tvvice d aily  b y  
in tr a v e n o u s  in íu s io n  o v e r  3 0  to  6 0  m in u te s .

R e v ie w s .
1. Peny CM, Ibbotson T. Biapencm. Drugs 2002; 62: 2221-34.
2. Ikawa K, tí al. Popuỉation pharmacokỉnetỉcs and pbannacodynamỉạ of 

bỉapenem in paediatric padents. J Clỉn Pharm Ther 2008; 33: 203-10.
3. Ikawa K. tí ai. Pharmacokìnetic-pharmacodynamic target atuinment 

anaỉysỉs of biapenem in adult patíents: a dosỉng strategy. ơumotherapy 
2008; 54: 386-94.

4. Isobe Y, tí a i Clinicaỉ and microbiologicaỉ eKects of biapenem ỉn íebrile 
neutropenic parients with hematoỉogỉc maỉỉgnandes. Scand J ỉnfeơ Dis 
2009; 41: 237-9.

5. Nakagawa Y. tí aỉ. Cỉỉnỉcal eỉOcacy and safety of biapenem for ỉebrỉỉe 
neutropenía in patients wỉth underiying hematopoictic điseases: a 
muiti-institutional studỵ. J Infeet ơtemother 2011; 17: 58-67. Corrcction. 
ibid.; 68-9.

Preparations
Propríetary Preparatìons (details a re  g iven  in  Volum e B)

SingỊe-ingredient Preparations. china: H ua Jin  i9rỉb); Nevvanti 
( S í t ) ;  N uo Jia  N an ( Ì Í ÌH S ) ;  T iance (Te®); Jpn: O m egadn.

Brodimoprim ỊriNNl

;Brodimoprinia;'-.;Brodimóprimer Brodimoprimum; :Ro-10- 
5 9 7 0 ; EpOAMMonpnM.

'2,4-Diamino-5-(4-bromo-3,5-dimethoxybenzỵl)pyrimidìne.. 
CI3H15BrN40 2=339.2 ■'
CAS — 56518-41-3. ■ ‘
ATC —  J01EA02.
ATC Vet —  QJ0ỈEA02. ’
UNII—  V1YC7T6LU ' ’

ProẠ7(S
B r o d im o p r im  is a  d ia m in o p y iim id in e  a n tib a c te r ia l d o s e ly  
r e la te d  s tru c tu ra lly  to  t r im ẹ th o p r im  (p . 3 8 3 .2 )  a n d  h a s  b e e n  
u s e d  in  t h e  t r e a tm e n t  o f  in íe c tio n s  o f  th e  resp ira to ry  t r a a  
a n d  ea r.

R e íe re n c e s .
1. Braumteiner AR. Rnsinger F. Brodỉmoprim: therapeutic efficacy and 

saíety in the treatment of bacteriaỉ iníections. J Chemother 1993; 5: 507-
11.

Capreomycin Sulfate
IBANM, USAN, HNNMỊ

34977; Capreomicina, suliato de; Capreomycin Sulphate;
’ Capréomyeine; SuHate de; Capreomycini Suffas; Capromycin 
Sulphate; Sulíato de capredmicina; KanpeoMnqnHa CynbộâT. 
C45 —  ĩ 1003-38-6 (càpreomyơn); 1405-37-4 (capreomycin 
sulíate). '
ATC —  J04A830. i í ; '
ATC Vet —  QJ04AB30:
UNII —  9H8D3J7V21.

D e s c r ip t io n .  C a p r e o m y d n  I c o n sis ts  o f  c a p re o m y d n  IA  
( C 2 5 H 4 4 N 140 j  =  6 6 8 . 7 )  a n d  c a p r e o m y c i n  IB  
(C25H 44N i40 7  =  6 5 2 .7 ), w h ic h  p re d o m in a te s .  C a p r e o m y d n  
n ,  w h ic h  m a k e s  u p  a b o u t  10%  o f th e  m ix tu re ,  co n s is ts  o f 
c a p re o m y d n  RA. a n d  c a p re o m y c in  RB.

P h a rm a c o p o e ia s .  I n  Chín, a n d  us.
U S P  36 : (C a p re o m y c in  SuU ate). T h e  d isu lía te  o f  c a p re o -  
m y d n ,  a  p o ly p e p tid e  m ix tu re  p ro d u c e d  b y  th e  g r o r n h  o f 
Streptomyces capreolus. I t  c o n ta in s  n o t  less  t h a n  9 0 %  oi 
c a p re o m y d n  I. A  w h i te  to  p rac tic a lly  w h i te  a m o rp h o u s  
povvder. F re e ly  s o lu b le  in  w a te r;  p ra c tic a lly  in so lu b le  in  
m o s t o rg an ic  so lv e n ts . p H  of a  3 %  s o lu t ìo n  in  w a te r  is 
b e tw e e n  4 .5  a n d  7 .5 . S to re  in  a ir t ig h t  c o n ta ỉn e rs .

Uses and Administratioh
C a p re o m y d n  is a  s e c o n d - lin e  a n tim y c o b a c te r ia l  t h a t  m a y  b e  
u s e d  in  th e  ư e a tm e n t  o ỉ  tu b e rc u lo s is  (p . 2 1 0 .2 )  a s  p a r t  o f  a 
m u lt id ru g  re g im e n  w h e n  res is ta n c e  to  p r im a ry  d ru g s  h a s  
d e v e lo p e d .

C a p r e o m y d n  is  g iv e n  a s  t h e  s u l ỉ a t e  b y  d e e p  
in tra m u s c u la r  in je c tio n  o r  b y  in tr a v e n o u s  in h ts io n . T h e  
u s u a l  d o se  is th e  e q u iv a le n t  o f  1 g o f  c a p re o m y d n  b a se  
(m a x im u m  2 0  m g /k g )  g iv e n  d a ily  fo r  2  to  4  m o n th s ,  t h e n  2 
o r  3 tim e s  w e e k ly  f o r  th e  re m a in d e r  o f  th e ra p y .

F o r  d e ta ils  o f  d o se s  in  c h ild ren , th e  e ld e rly , a n d  th o se  
w ith  r e n a l  im p a irm e n t,  see  p . 2 3 3 .2 .

R e íe re n c e s .
1. Ánonymous. Capreomydn. Tubtívuiosií (Edinb) 2008; 83: 89-91.

A d in in iỉ lr a t io n  in  c h ild re n . F o r th e  t r e a tm e n t  o ỉ  d ru g -  
r e s is ta n t  tu b e rc u lo s is  in  in ỉa n ts , c h ild re n , a n d  a d o le sc e n ts  
t h e  A m e ric a n  A c a d e m y  o f P ed ia tr ic s1 sug g ests  a n  in tra -  
m u sc u la r  d o se  o f  c a p re o m y d n  15 to  3 0 m g /k g  da ily , to  a 
m a x im u m  d o se  o f  1 g  da ily .

ỉ . American Ácademy of Pediatrỉcs. 20Ì2 Red Booh Report of the Committee on • 
Infectious Dừeases, 29th ed. Elk Grove Village, Illinois, USA: Amerìcan 
Academy oí Pedỉatdcs, 2012.

A d m in is tr a i io n  in t h e  e ld e r ly . vv h ile  lic e n se d  p ro d u c t  
in to rm a t io n  re c o m m e n d s  th a t  e ld e rly  p a tie n ts  ( w i th o u t  
r e n a l  im p a ứ m e n t)  m a y  b e  g iv en  th e  s a m e  p a re n te ra l  ca p -  
r e o m y d n  d o se  as o th e r  ad u lts , us tu b e rc u lo s is  t r e a tm e n t  
g u id e lin e s ' a d v ise  t h a t  fo r  th o se  o ld e r  t h a n  59 y e a rs  o f 
age , th e  d o se  s h o u ld  b e  re d u c e d  to  10 m g /k g  (m a x im u m  
7 5 0  m g) daily .

1. American Thoratíc Sodety, CDC and the Iníectỉous Diseases Sodety oỉ 
America. Treatment of tubcrculosis. MMWR 2003; 52 (RR-ỈỈ): 1-77. 
Also a vailable at; http://vww.cdc.gov/mmwr/PDF/rr/rr5211 .pdf 
(accessed 30/11/10) Correction. ibid. 2005: 53: 1203. [dose]

A d m in is tra H o n  ìn  r e n a l  im p a irm e n t.  As vvith a m in o -  
g lycosides, th e  p a re n te ra l  do se  o f  c a p re o m y d n  in  
p a tie n ts  w ith  re n a l  im p a irm e n t  m u s t  b e  re d u c e d  b a sed  
o n  c re a t in in e  d e a ra n c e  (CC); l ic e n sed  p ro d u c t  in ío tm a -  
tion recommends adjusted doses to maintain a desired 
m e a n  s te a d y -s ta te  se ru m -c a p re o m y c in  c o n c e n tra t io n  of 
10 m ic ro g ra m s/m L .

A lte m a tiv e ly , fo r p a tie n ts  w i th  a  c c  <  3 0  m L /m in u te  o r  
th o se  rec e iv in g  h a e m o d ia ly s is , us1 a n d  W H 0 2 tu b e rc u lo s is  
t re a tm e n t  g u id e lin e s  r e c o m m e n d  a c a p re o m y d n  d o se  o f 12 
to  1 5 m g /k g  2  o r  3 t im e s  vveekly (fo r  th o se  r e q u ir in g  
h a e m o d ia ly s is , doses  s h o u ld  b e  t im e d  fo r  a ỉ te r  th e  d ia ly s íỉ 
r u n ) .

1. American Thoradc Sodety. CDC and the ỉníectỉous Diseases Sodety oỉ
America. Treatment oí tuberculosis. ÀiMWR 2003; 52 (RR-11): 1-77. 
Aỉso available at: http://www.cdc.gov/mmwr/PDF/rr/rr52ll.pdi
(accessed 30/1 ỉ/10) Correctíon. ữrìd. 2005: 53: 1203. [dose]

2. WHO. Guidelờus for the programmatie management ơf druỊỊ-resùừmt 
tuberatlosù: emergency update 2008. Geneva: WHO, 2008. Avaỉlabỉe ac 
http://whqlibdoc.who.int/publicatiom/2008/9789241547581_eng.pdf 
{accessed 05/01/11)

Adverse Effects and Treatment
T h e  e íỉe c ts  o f  c a p re o m y d n  o n  th e  k id n e y  a n d  e ig h th  c ra n ia l  
n e rv e  a re  s im ila r  t o  th o s e  of am in o g ly co s id e s  s u c h  as  
g e n ta m id n  (p. 3 0 8 .2 ) . N itro g e n  r e te n tio n .  r e n a l  tu b u la r  
d y s h m c tío n , a n d  P ro g re ss iv e  re n a l  d a m a g e  m a y  o c c u r. 
H y p o k a la e m la  a n d  o th e r  e le c tro ly te  a b n o rm a lit ie s  h a v e  
b e e n  re p o r te d . V ertìgo , t in n itu s ,  a n d  h e a r in g  loss m a y  a lso

o c c u r  an d  a re  so m e tim e s  irrevers ib le . A b n o rm alitie s  in  l iv e r  
tu n c tio n  h a v e  b e e n  re p o r te d  w h e n  c a p re o m y đ n  h a s  b e e n  
u s e d  w ith  o th e r  a n ti tu b e rc u lo u s  d ru g s. H y p e rs e n á tìv ity  
rea c tio n s  in c lu d in g  u r tic a ria , m a c u lo p a p u la r  ra sh e s , a n d  
so m etim es íe v e r  h a v e  b e e n  rep o rted . L eucocy tosis  a n d  
leu c o p e n ia  h a v e  a lso  o c c u rre d . T h ro m b o c y to p e n ia  h a s  b e e n  
re p o r te d  ra re ly . E o sừ io p h ilia  is c o m m o n  w ith  c a p re o m y d n . 
C a p re o m y d n  a lso  h a s  a  n e u ro m u s c u la r  b lo d d n g  a c tio n . 
T h e re  m ay  b e  p a in ,  in d u ra tio n , a n d  excessive  b le e d in g  a t  
t h e  s ite  of in tr a m u s c u ỉa r  in je c tio n ; s te r ile  abscesses m a y  a lso  
fo rm .

T e ra to g e n iã ty  h a s  b e e n  se e n  a íte r  h ig h  doses i n  rodents. 
T re a tm e n t o f  o v e rd o se  is g e n e ra lly  su p p o rtỉv e . P a tie n ts  

vvith n o rm a l r e n a l  h m c t io n  sh o u ld  b e  h y d ra te d  to  m a in ta in  
a d e q u a te  u r in e  o u t p u t  C a p re o m y d n  m a y  b e  re m o v e d  b y  
h aem o d ia ly sis  in  p a d e n ts  w i th  s ig n ih c a n t r e n a l  im p a irm e n t.

E ítec ts  o n  th e  e y e s .  R e p o r t  o f a  p a tie n t  w h o  d e v e lo p e d  
o p tic  n e u ritìs  3  m o n th s  a ỉ te r  s ta r tin g  a n tim y c ọ b a c te r ia l  
th e ra p y  c o n ta in in g  c a p re o m y d n .1 His Vision r e tu m e d  to  
n o rm a l vvithin l ơ  w e e k s  o f  w ith d ra w a l o ỉ  c a p re o m y d n .

1. Magaùne R. tí ai. Capreomydn-ỉnduced optic neuritú ỉn a case oỉ 
muỉtidrug resỉstantpulmonary tubctaì\oàs.btdianJPharmaeoi2OÌ0; 42: 
247-8.

Impurities. T h e  m a n u ỉa c tu r e r  of a  h ig h ly -p u riẼ e d  c a p re o -  
m Y â n  p r o d u a  (Capaàn; Cheiỉjedang, Kơr.) h as  d a ừ n e d  th a t  
s u c h  p u riỄ c a tio n  red u c e s  ứ ie  to x ic ity  a n d  a l t e n  ứ ie  p h a r-  
m ac o k in e tic s  in  animal s tu d ies , su g g estin g  th a t  so m e  o ỉ  
t h e  to x id ty  o f  c a p re o m y d n  ỉs d u e  to  su c h  im p u r it ie s .1

I- Lee SH, tí a i The ĩmpurỉtỉes oỉ capreomydn make a difference ỉn the 
saỉety and phaimacokinetỉc proãỉes. Int J Antimicnb Agerứs 2003; 22:81-
3.

Precautions
C a p re o m y d n  s h o u ld  b e  g iv e n  w ith  ca re  a n d  in  re d u c e d  
do sag e  to  p a t ie n ts  w i th  r e n a l  im p a irm e n t.  C are  is a lso  
e ssen tia l in  p a tie n ts  w i th  signs o ỉ  e ig h th  c ra n ia l  n e rv e  
d am ag e . It is ad v isa b le  to  m o n ito r  r e n a l  a n d  a u d ito ry  
tu n c tìo n  a n d  s e ru m -p o ta s s iu m  c o n c e n tra tio n s  in  p a tie n ts  
b e ío re  a n d  d u r in g  th e ra p y . P eriod ic  a s se ssm e n t o f  h e p a tic  
íu n c tio n  is a lso  re c o m m e n d e d .

Interadions
C are  sh o u ld  b e  ta k e n  w h e n  c a p re o m y d n  is u se d  w i th  o th e r  
d ru g s  th a t  h a v e  n e u ro m u s c u la r  b lo ck in g  ac tiv ity . I t  sh o u ld  
n o t  b e  g iv e n  vvith o th e r  d rugs th a t  a re  o to to ã c  o r  
n e p h ro to x ic .

Antimicrobial Action
C a p re o m y õ n  h a s  a c tìv ity  a g a in s t v a rio u s  m y co b a c te r ia . 
R esistance  d e v e lo p s  re a d ily  u  c a p re o m y d n  is u se d  a lo n e . I t 
sh o w s  c ro ss -re s is ta n c e  w ith  k a n a m y d n  a n d  n e o m y đ n .  

R e íe re n c e s .
1. Ho Yn, tí ai. In-vitro activỉties oỉ aminoglycosỉde-aminocyditols agaínst 

mycobacterỉa. J Antìmicrob ơumather 1997; 40: 27-32.
2. Maus CE, tí  ai. Moỉecuỉar analysỉs of CTOSS-resỈ3tance to capreomyõn, 

kanamydn. amỉkadn, and viomydn ỉn Mycobacterỉum tuberculosỉs. 
Antimkrob Agents Chemother 2005; 49: 3192-7.

Pharmacokinetics
C a p re o m y c in  is  p o o r ly  ab so rb e d  fro m  th e  g a s ư o in te s tin a l  
t r a a .  A n ù i tr a m u s c u la r  d o se  o f  1 g  h a s  b e e n  re p o r te d  to  g ive  
a  p e a k  se ru m  c o n c e n ư a tio n  o f a b o u t  30  m ic ro g ra m s/m L  
a í te r  1 o r  2  h o u r s .  A b o u t 50%  of a  dose  is e x c re te d  
u n c h a n g e d  in  t h e  u r in e  b y  g lo m e ru la r  h l tr a t ìo n  w i th in  12 
h o u rs .  C a p re o m y c in  is re m o v e d  b y  h aem o d ia ly s is .

Preparations
Proprietary Preparalions (details are given in  Volum e B)

Singie-ingredient Prepartrtioni. Austral.: C apastatt; China: Hai 
P u  Mei Xin ( í# i í í l í ) t ) ;  Gr.: Capastat; Rus.: Capastat
(Kanacrar); C aprem abol (KanpeMa6on); Capreostat (Kanpeocrar); 
Capricyn (KanpHUHH); K apocin (KanouHH); L ykodn  (RaỉbcoitHH); Spain: Capastat; UK: Capàstat; USA: Capastat.

Pharmocopoeial P rep ara tũ n s
U SP 36: C ap re o m y d n  for Injecúon.

C a rb a d o x  IRAN, USAN, piNNi 

Carbadoxum; GS-6244; Kapổa/ỊOKC 
Methyl 3-quinoxatin-2-ylmethylenecarbazate 1,4-dioxide. ’ 
C1,H|oN404=262.2 ./  - .
CAS —  ‘680Ạ-07-5
ỪNII —  M2XÒ4R2E2Ỵ :

P r o f i / e

C arb ad o x  is a n  à n tib a c te r ia l  th a t  h a s  b e e n  u se d  in  v e te r in a ry  
p rac tic e  fo r t r e a tin g  s w in e  d y se n te ry  a n d  e n te r it is  a n d  fo r  
p ro m o tín g  g ro v v th . H o w e v e r, its  u se  h a s  b e e n  p r o h ib i te d  in

The Symbol t  denotes a preparation no longer actively marketed

http://vww.cdc.gov/mmwr/PDF/rr/rr5211
http://www.cdc.gov/mmwr/PDF/rr/rr52ll.pdi
http://whqlibdoc.who.int/publicatiom/2008/9789241547581_eng.pdf
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t h e  E U  a n d  s o m e  o th e r  c o u n tr ie s  a í t e r  r e p o r ts  o f 
c a rd h o g e n id ty .

C a r b e n ic i l l in  S o d iu m  ỊBANM, rtNNMi

BRL-2064;, Cạrbenỉciliná „ sódica;.: cãrbemallin Disodium 
(USẠN); Garbéniálline sódique;-Cạíbenicillinum ,nạợicụm;J 

:a<lárboxybẹnzylpenÌcilĩin Sodium;^ CP-15-639-2; GS-3159 
. (carbenicỉllin potassium); Karbenicillin-nátriurn; Karbenicylina. 
sodovva;- Natrií' Carbenicillinum; NSC-111071; HaTpnii 
Kap6eHMi|M/mMH. ' ■ ■ . ■ . ..
The disodium salt o f  (6fl)-6-<2<arboxy-2-phenylacetamido) 
•periidllanic acid.‘
C17H16N ỊN a A ^ 2 2 .4  ^
CAS — '4697-36-3 (carbenicillin); 4800-94-6 ỉcarbenicillih 
disodium); ỉ 7230-86-3 (carbenicillin potassium).
'ATC —  M1CA03. ■ -  
ATC Vet —  QJ01CA03. 
um  —  9TS4B3H261.

P h a rm a c o p o e ia s .  I n  Pol. a n d  us.
U S P  36: (C arb en ic illin  D iso d iu m ). A  vvhite to  o f í-w h ite  
c ry s ta llin e  povvder. F ree ly  so lu b le  in  vvater; so lu b le  in 
a lco h o l; p rac tica lly  in so lu b le  in  c h lo ro ío rm  a n d  in  e th e r .  pH  
o ỉ a  s o lu tio n  in  vvater c o n ta in in g  th e  e q u iv a le n t o f 
c a rb e n id ll in  1%  is b e tw e e n  6 .5  a n d  8 .0 . S to re  in  a ir t ig h t  
c o n ta in e rs .

IncompatibilHy. C a rb e n iá l l in  s o d iu m  h a s  b e e n  re p o r te d  to  
b e  in c o m p a tib le  w i th  a m in o g ly co s id e s , te ư a c y c lin e s , a n d  
m a n y  o th e r  d ru g s  i n d u d in g  o th e r  a n tim ic ro b ia ls  a n d  th ese  
d ru g s  sh o u ld  th e re fo re  b e  g iv en  se p a ra te ly .

Uses and Administration
C a rb e n id l lin  is a  c a ib o x y p e n id ll in  t h a t  h a s  b e e n  g iv en  b y  
in ịe c tio n  as th e  d iso d iu m  sa lt, o í te n  w ith  g e n ta m ic in , in  th e  
t r e a tm e n t  of in íe c tio n s  d u e  to  Pseudomonas aeruginosa; 
h o v v ev er, o th e r  a n tip s e u d o m o n a l  p e n id l l in s  s u c h  as 
t ic a rđ l l in  (p. 3 8 0 .2 ) o r  p ip e r a d ỉl in  (p . 342 .1 ) a re  novv 
p re íe r re d .  I t h a s  a lso  b e e n  g iv en  to  t r e a t  s e r i o u f  in íe d io n s  
d u e  to  n o n -p e n id l l in a s e - p ro d u d n g  s tra in s  o f Protcus spp.

E s te rs  o f c a ib e n id ll in ,  su c h  a s  c a r in d a d ll in  (p . 2 3 4 .2 ), 
h a v e  b e e n  g iv en  o ra lly  ÚI th e  ơ e a tm e n t  of u r in a r y -ơ a c t  
in íe c tio n s .

Adverse Effeds
A s fo r B e n z y lp e n id llin , p . 229 .2 .

H y p e rse n sitiv ity  re a c tio n s  h a v e  b e e n  r e p o n e d  to  b e  less 
ừ e q u e n t  a n d  less se v ere  w ith  c a rb e n id ll in  t h a n  w ith  
b e n z y lp e n id ll in .

P a in  a t  th e  in je c tio n  s ite  a n d  p h leb itìs  m a y  o c c u r. 
E le c tro ly te  d is tu rb an c e s , p a r t ic u la r ly  h y p o k a la e m ia  o r  
h y p e m a tra e m ia ,  m a y  foU ow  la rg e  d o ses  o f c a rb e n id ll in  
so d iu m .

Ạ  d o s e -d e p e n d e n t c o a g u la tio n  d e íe c t  h a s  b e e n  re p o n e d , 
e sp ed a U y  in  p a tie n ts  vvith r e n a l  im p a irm e n t.  C a rb e n id llin  
a p p e a r s  to  i n te r ie r e  w i th  p l a t e le t  íu n c t io n  th e r e b y  
p ro lo n g in g  b le e d in g  tim e ; p iự p u r a  a n d  h a e m o ư h a g e  fro m  
m u c o u s  m e m b ra n e s  a n d  eisevvhere  m a y  re su lt.

Precautìons
A s fo r  B e n z y lp en ic illin , p .  2 2 9 .3 .

Sodíum content. E a c h  g  o f c a rb e n ỉd ll in  so d iu m  c o n ta in s  
a b o u t  4 .7 m m o l o f  so d iu m . C a rb e n id l l in  s o d iu m  sh o u ld  
th e r e ío r e  b e  g iv en  w ith  c a u tio n  to  p a tie n ts  o n  a re s tric te d  
s o d iu m  d iet.

Interactions
A s fo r  B e n z y lp e n id ] lin , p . 2 30 .1 .

AnHmicrobial Action
C a rb e n ic illin  h a s  a b a c te r íd d a l  m o d e  o f  a c tìo n  s im ila r  to  th a t  
o f  b e n z y lp e n id ll in ,  b u t  w i th  a n  e x te n d e d  s p e c tn u n  o f 
a c tiv ity  a g a in s t G ra m -n e g a tiv e  b a a e r i a .
•  I t  h a s  ac tiv ity  a g a in s t  Pseudomonas aeruginosa, a l th o u g h  

h ig h  c o n c e n ơ a t io n s  a re  g e n e ra lly  n e c essa ry . A ctiv ity  
a g a in s t  Ps. aeruginosa a n d  so m e  o th e r  o rg an ism s  c a n  b e  
e n h a n c e d  b y  g e n ta m id n  a n d  o th e r  a m in o g ly co sid es.

•  Proteus, i n d u d in g  in d o le -p o s it iv e  sp p . s u  c h  as  Pr. vulgarís 
a re  a lso  sen sitiv e .

•  A g a in s t o th e r  G ra m -n e g a tiv e  b a c te r ia  a c tiv ity  is s im iỉa r  
t o  a m p id l l i n .  S e n s it iv e  o r g a n is m s  in c lu d e  s o m e  
E n te ro b a c te r ia c e a e , ío r  e x a m p le  Escherichia cali a n d  
EnterobaứĩT spp .; Haemophilus influenzac, a n d  Násseria 
spp . Klebíieỉĩa spp . a re  u su a lly  n o t  su sce p tib le .

•  I t  h a s  less a c tiv ity  a g a in s t G ra m -p o s it iv e  b a c te r ia  t h a n  
b e n z y lp e n id ll in .

•  A n a e ro b ic  o rg an ìsm s  a re  g e n e ra lly  su sce p tib le  b u t  h ig h  
c o n c e n tra tio n s  a re  r e q u ire d  fo r  Baữeroida ỹragilữ.

Resừtana. C a rb e n id l l in  is in a c tiv a te d  b y  p e n id l l in a s e s  a n d  
so m ẹ  o th e rb e ta - la c ta m a s e s ,  a l th o u g h  it is m o re  s ta b le  to  th e  
c h ro m o so m a lly  m e d ia te d  b e ta - la c ta m a s e s  p ro d u c e d  b y  
so m e  G ra m -n e g a tiv e  o rg a n ism s , ì n d u d in g  Ps. aeruginosa a n d  
so m e  Proteus spp . R esistan ce  to  c a rb e n id ll in  m a y  d e v e lo p  in  
Ps. aeruginosa d u r in g  ơ e a tm e n t  w i th  c a rb e n ic il lin  o r  o th e r  
b e ta  lac tam s. T h is  re s is ta n c e  m a y  b e  in tr in s ic  tv h e r e  th e r e  
a re  c h a n g e s  in  ce ll w a ll p e im e a b il i ty  o r  p e n id ỉ l in - b in d in g  
p ro te in s , o r  i t  m a y  b e  d u e  to  p la s m id -m e d ia te d  b e ta -  
lac ta m a se  p ro d u c t io n  th a t  m a y  b e  t ta n s íe r re d  to  a n d  b o m  
c e rta in  S ữ a in s  o f  E n te ro b a c te r ía c e a e .

T h e re  m a y  b e  c ro ss -re s is ta n c e  b e tw e e n  c a rb e n id ll in  a n d  
o th e r  a n tip s e u d o m o n a l  p e n id l l in s .

O u tb re a k s  o f  p s e u d o m o n a l res is ta n c e  to  c a rb e n id ll in  
h a v e  b e e n  a s s o d a te d  vvith e x te n s iv e  u se  in , fo r  e x a m p le , 
h o sp ita l b u m s  u n ỉts .

Pharmacokinetics
C a rb e n id llin  is n o t  ab so rb e d  {rom  th e  g a s tro in te s tin a l  tra c t  
a n d  h a s  th e r e to r e  b e e n  g iv en  e i th e r  in tr a m u ỉc u la r ly  o r  
in tra v e n o u s ly .

T h e  h a lf- lile  o f c a rb e n id ll in  is re p o r te d  to  b e  a b o u t  1 to
1.5 h o u rs; it is in c re a se d  in  p a tie n ts  vvith re n a l  im p a irm e n t.  
e sp e d a lly  if th e r e  is also  h e p a tic  im p a irm e n t,  a n d  a lso  in 
n e o n a te s . H a lM iv es of 10 to  18 h o u r s  h a v e  b e e n  re p o r te d  in 
re n a l  im p a irm e n t.  C le a ra n c e  is e n h a n c e d  in  p a tie n ts  w ith  
cystic  nb rosis . C a rb e n ic illin  is a b o u t  5 0 %  b o u n d  to  p lasm a  
p ro te in s . D is tr ib u tio n  o f c a rb e n id ll in  in  th e  b o d y  is s im ila r  
to  t h a t  o f o th e r  p e n id l l in s .  S m a ll a m o u n ts  h a v e  b e e n  
d e te a e d  in  b re a s t  m ilk . T h e re  is l it tle  d iííu s io n  in to  th e  CSF 
e x c ep t tv h e n  th e  m e n in g e s  a re  in íla m e d .

R e la tiv e ly  h ig h  c o n c e n tra t io n s  h a v e  b e e n  re p o r te d  in  
bile , b u t  c a rb e n ic il lin  is e x c re te d  p r in d p a l ly  b y  re n a l  t u b u la r  
se c re tio n  a n d  g lo m e ru la r  { ih ra tio n .

P r o b e n e d d  in c re a se s  a n d  p ro lo n g s  p la sm a  c o n c e n tra -  
tio n s  of c a rb e n id ll in .

C a rb e n id l lin  is re m o v e d  b y  h a e m o d ia ly s is  a n d , to  so m e  
e x te rn , b y  p e r i to n e a l  dialysis.

Preparatíons
Pharmacopoeial PreparaHons
U SP 36: C arben id llin  for ln jection .

C a r in d a c ì l l in  S o d iu m  IBANM, piNNMỊ

Carbenicillin Indanyl Sodium (USAN); Carindacilina sódica; 
Carindadlline Sodique; CP-15464-2; Natrii Carindacillirium; 
HaĩpviCí KapMHflat4M/uiMH.
Sodium (6fl)-6-[2-(indan-5-yloxycarbonyl)-2-phenylacetami- 
dolpenicillanate.
C26H25N2Na06S=5165
CAS —  35531-88-5 (carìndaállin); 26605-69-6 (carindacilHn 
sodìum).
ATC —  J0ỈCA05.
ATC Vet —  OXUCA05.
UNII —  40UL81K2RT.

P h a rm a c o p o e ia s .  In  us.
U S P  36 : ( C a rb e n id ll in  I n d ạ n y l S o d iu m ). A  w h ite  to  off- 
vvhite p o w d e r . S o lu b le  in  w a te r  a n d  in  a lc o h o l. pH  o{ a  10%  
s o lu tìo n  in  vvater is b e rw e e n  5 .0  a n d  8 .0 . S to re  in  a ir t ig h t  
co n ta in e rs .

Proíile
C a r in d a d llin  Is th e  in d a n y l  e s te r  o f  c a rb e n id ll in  (ab o v e) to  
v v h ich  it is  h y d r o ly s e d  a í t e r  a b s o r p t io n  f ro m  t h e  
g a s tro in te s tin a l tra c t. I ts  u se  h a s  b e e n  re s tr ic te d  to  t h e  
tre a tm e n t  o f u r in a r y - t ra c t  in fe c tìo n s  d u e  to  Pseudomonas 
spp. a n d  o th e r  s e n sitiv e  b a c te r ia  in c lu d in g  Proteus spp .

C a r ín d a d l lin  m a y  b e  g iv e n  o ra lly  as  th e  s o d iu m  salt; 
535 m g  o f c a rin d a c illin  so d iu m  is e q u iv a le n t to  a b o u t  
382 m g  of c a rb e n id ll in .  U su a l d o ses, e x p re sse d  in  te rm s  of 
c a rb e n id ll in ,  h a  ve  b e e n  382 to  7 6 4  m g  fo u r  tim e s  daily .

S o d iu m  c o n te n t .  E ach  g o f c a r in d a d ll in  so d ìu m  c o n ta in s  
a b o u t  1.9 m m o l o f so d iu m .

Preparations
Phormacopoeiol Preporations
USP 36: C arben id llin  Indanyl Sodium  Tablets.

C a r u m o n a m  S o d iu m  ỊBANM, USAN, riNNMỊ

AMA-1080 (carumonam); Carumonam sódico; Carumonam 
Sodiquè; CRMN; Natrii Carumonamum; Rợ:17-2301 (car- 
umonam); Ro-17-2301/006 (carumonam sodium); HaTpnỉi 
KapyMOHaM.
{Z)-(2-Aminothiazol-4-yl){[(25,35)-2-carbamoyloxymethyl-4r; 
0X 01 -suìphoazetidin-3-yl]carbamoyl}methyleneamino-oxy- 
acetic ạcid, disodiụm salt.

Ci2H i2N6Na2O10S2- 5 10.4
■ CÃS ^rr 87638-04-8 (caãimonam); 86832-68-0 (carumonam 
sodium). • 1 .
’ ỤNỊỊ — : B4J4M4939D: .: . ■

P h a rm a c o p o e ia s .  I n  Jpn.

ProỉiỊe
C a ru m o n a m  is a  m o n o b a c ta m  a n t ib a a e r ía l  vvith a  s p e c tru m  
o f a n tim ic ro b ia l  a c tio n  in vitro sũ n ila r  to  th a t  o f  a z tre o n a m  
(p. 2 2 5 .1 ) .  I t  is  g iv e n  b y  in ư a m u s c u la r  o r  i n ư a v e n o u s  
in je c tio n  a s  t h e  s o d iu m  sa lt a n d  doses  a re  e x p re s se d  in  te rm s  
o ỉ  c a ru m o n a m ; 1 .0 9 g  o f  c a ru m o n a m  so d iu m  is e q u iv a le n t  
to  a b o u t  1 g o f  c a ru m o n a m . T h e  u su a l d o se  is 1 to  2  g  d a ily  in  
tw o  d iv id e d  doses.

S o d iu m  c o n le n l .  E a c h  g o f  c a ru m o n a m  s o d iu m  c o n ta in s  
a b o u t  3 .9 2  m m o l o f  so d iu m .

Preparations
Proprietary Preparatíons (details are given in V olum e B) 

Single-ingredient PreparaHons. ]pn A m asulin.

Cefador IBAN, USAN, plNNỊ 
Céíador; Ceíaclor-Monohydrat; Ceíaclorum; Cefadorum 
Monohydricum; Ceíaklor; Cefaklór; Cefaklor monohydrát; 
Cefaklóras; Com pound 99638; Kefakloori; Seíáklor; 
UeộạKnop.
(7/?)-3-Chloro7-(a-ophenylglycylamino)-3-cephem-4-car- 
boxylic acid monohydrate.
ClsH,4aN304S,H20=385.8
C4S —  53994-73-3 (anhydrous ceíador); 70356-03-5 (ceíaclor 
monohydrate).
ATC — J01DC04.
ATCVet —  QJ01DC04.
um  —  69K7K19H4L (ceíaclor); 3Z6FS3IK0K (anhydrous 
ceíaclor).

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . v ii), a n d  us. Jpn 
i n d u d e s  th e  a n h y d ro u s  su b s ta n c e .

P h . E u r .  8: (C e ía c lo r) . A  w h i te  o r  s lig h tly  y e llo w  povvder. 
S l ig h t ly  s o lu b le  i n  v v a te r ; p r a c t ic a l ly  i n s o lu b le  in  
d ic h lo ro m e th a n e  a n d  in  m e th y l  a lc o h o l. A  2 .5 %  su s p e n s io n  
in  w a te r  h a s  a  pH  o f  3 .0  to  4 .5 .

U S P  3 6 : (C e fa d o r) .  A  vvhite  to  o f f-w h ite  c ry s ta ll in e  p o w d e r . 
S lig h tly  so lu b le  in  w a te r;  p rac tic a lly  in so lu b le  in  c h lo ro -  
fo rm , in  m e th y l  a lc o h o l, a n d  in  b e n z e n e . p H  o f  a  2 .5 %  
su sp e n s io n  in  w a te r  is b e tv v een  3 .0  a n d  4 .5 . S to re  in  a ir t ig h t  
c o n ta in e rs .

Uses and Administration
C e ỉa d o r  is  a  c e p h a lo s p o r in  a n tib a c te r ía l  g iv en  o ra lly  in  th e  
ơ e a tm e n t  o{ su sc e p tib le  G ra m -p o s itiv e  a n d  G ra m -n e g a tiv e  
b a c te r ia l in le c tio n s  i n d u d in g  u p p e r  a n d  lo tv e r  re sp ira to ry -  
tra c t in íe c tio n s , sk in  in íe c tio n s ,  a n d  u r in a r y - t r a c t  in íe c tio n s . 
S o m e d a s s i íy  c e ía c lo r  as  a  s e c o n d -g e n e ra tio n  c e p h a lo sp o rin  
a n d  its  g re a te r  a c tiv ity  a g a in s t  Hacmophilus inỊluemae m a k e s  
it  m o re  suitable t h a n  c e la lex in  ío r  th e  t r e a tm e n t  o f 
in fe c tio n s  su c h  a s  o titis  m e d ia . F o r d e ta ils  o f th e s e  in íe c tio n s  
a iid  th e i r  ư e a tm e n t ,  s e e  u n d e r  C h o ic e  o f  A n t ìb a a e r ia l ,  
p . 172 .2 .

C e ta d o r  is g iv e n  as  th e  m o n o h y d ra te .  D o ses  a re  
e x p re s se d  in  te rm s  o f th e  e q u iv a le n t  a m o u n t  o f  a n h y d ro u s  
c e ía d o r ;  1 .05 g  o f  c e ía d o r  m o n o h y d ra te  is e q u iv a le n t  to  
a b o u t  1 g o f a n h y d ro u s  c e ía d o r .  T h e  u s u a l  a d u lt  d o se  is 2 50  
to  5 00  m g  e v e ry  8  h o u r s ;  u p  to  4  g d a ily  h a s  b e e n  g iv en . 

F o r  d e ta ils  o f d o se s  in  c h ild re n , see  p . 2 3 4 .3 . 
M o d ih e d -re le a se  ỉo rm u la t io n s  o f  c e ía d o r  a re  a v a ỉỉa b le  in  

so m e  c o u n tr ie s .

A d m in is tr a t io n  in  c h ild r e n .  C e ía d o r  m a y  b e  g iv e n  o ra lly  
to  c h ild re n  fo r  t h e  t r e a tm e n t  o f in íe c tío n s  c a u se d  b y  sus- 
ce p tìb le  G ra m -p o s it iv e  a n d  G ra m -n e g a d v e  b a c te r ia , 
in d u d in g  Haemophilus influenzae. F o r  m ild  t o  m o d e ra te  
in ỉe c tio n s  in  c h ild r e n  o v e r  1 m o n th  o f  age , t h e  A m e ric a n  
A c a d e m y  o f  P e d ia tr ic s1 su g g ests  a  d o se  o f  2 0  to  4 0 m g /k g  
d a ily  in  2  o r  3 d iv id e d  doses, to  a  m a x im u m  to ta l  da ily  
do se  o f  7 5 0  m g  to  1.5 g. T h e  fo llo w in g  a l te m a t iv e  dose  
re g im e n  is a lso  r e c o m m e n d e d  b y  th e  BNFC; d o se s  m a y  b e  
d o u b le d  if n e c essa ry .
•  c h ild re n  1 m o n th  to  1 y e a r  o f age: 6 2 .5  m g  3 t im e s  d aily
• c h ild re n  1 to  5 y e a rs  o f  age: 125 m g  3 t im e s  d a ily
•  c h ild re n  o v e r  5 y e a rs  o f  age: 2 5 0  m g  3 tim e s  daily
F o r a s y m p to m a tic  c a r r ia g e  o í  H. influenzae o r  m ild  
e x a c e rb a tio n s  in  c y stic  K brosis th e  BNFC r e c o m m e n d s  th e  
íollơvving o ra l  đoses:
• c h ild re n  1 m o n th  to  1 y e a r  o f age: 125  m g  e v e ry  8  h o u rs

AI1 cross-reíerences reíer to entries in Volume A
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.  th o se  a g e d  1 to  7  y e a rs : 2 5 0  m g  3 tim e s  daily  
•  th o se  m o re  t h a n  7  y e a is  o f age : 5 00  m g  3 tiin e s  d a ily

Ị American Academy of Pedỉatrics. 20Ỉ2 Red Book: Report of the Commừtee 
' on lnfeaious Dừeases. 29th ed. Slk Grove Vlllage, Hỉinoỉs, USA: American 

Acađemy of Pediatrics, 2012.

Adverse Effects and Precautions
A s fo r  C e ía le x in , p . 2 3 6 .2 .

Hypersensitivity. S e ru m -s ic k n e ss-lik e  rea c tio n s  m a y  b e  
m o re  c o m m o n  w i th  c e ía d o r  t h a n  se v era l o th e r  o ra l  
a n tib a c te r ia ls1 e s p ẹ d a l ly  in  y o u n g  c h ild re n ,15 a n d  ty p ic a lly  
a { ter se v era l c o u rse s  o f c e ía d o r ;2 íe a tu re s  i n d u d e  sk in  
re a c tio n s  a n d  a r th ra lg ia .  A  re la tiv e ly  h ig h  in d d e n c e  o f  
a n a p h y la c tic  r e a c tio n s  h a s  b e e n  r e p o r te d  f ro m  J a p a n .4

T h e re  h a s  b e e n  a  r e p o r t  o f m y o ca rd itis  th a t  d e v e lo p e d  ạs 
a  h y p e rs e n s it iv ity  r e a c t io n  to  c e ía d o r  i n  a  1 2 -y ẹ a r-o id  
ch ild .5

1. McCue JD. Delaycd detecdon of !cram sidưiess caused by oral 
antỉmỉcrobỉals. Adv Therapy 1990; 7: 22-7.

2 Vỉal T, tí  ai. Cefador-a$$ỡáated se rum sỉdeness-iike disease: eight cases 
and review of the ỉiterature. Arut Pharmacother 1992; 26: 910-14.

3. Kỉng BA. Geelhoed GC. Adverse sldn and joint reactỉons assodated with 
oraỉ antỉbiotía ỉn chiỉđren: the role of ceỉador ỉn serum âdcness-ỉike 
reactions. J PaedỉatT ơttíd Heaỉth2QQyt }9: 677-81.

4. Earaa R, Mori K. Hỉgh inddence of anaphylactic reactions to ceíador. 
Lanetí 1988; 1: 1331.

5. Beghettỉ M. et ai. Hypersensỉtivity myocarditis caused by an allerglc 
‘r reactìon to ceíador. J PeeUatr 1998; 132: 172-3.

Interactions
As fo r  C e ía le x in , p . 2 3 6 .2 .

Anticoagulants. U K  lic e n sed  p r o d u c t  in ỉo rm a t io n  re c o m -  
m e n d s  th a t  m o n ito r in g  o f  p r o th r o m b in  tim e  s h o u ld  b e  
c o n s ld e re d  in  p a tie n ts  re c e iv in g  c e ía d o r  a n d  warfarin a f te r  
r a re  re p o r ts  o f  in c re a se d  p r o th r o m b in  tim e s. I t  is  n o t  
k n o w n  w h e th e r  th is  in te ra c t io n  is  r e la te d  to  th e  v i ta m in  
K -re la te d  h y p o p r o th ro m b in a e m ia  s e e n  w i th  so m e c e p h -  
a lo sp o rin s  (see  A d v e rse  E ttec ts  o f  C e ía m a n d o le , p . 2 3 8 .3 ) ,  
b u t  c e fa d o r  d o e s  r io t  c o n ta in  th e  s id e -c h a in  u su a lly  im p li-  
c a te d  in  th is  r e a c tíó n .

Antimicrobial Aớion
C e ía d o r  is b a c te r ìd d a l  a n d  h a ỉ  a n tim ic ro b ia l  ac tiv ity  s im ila r  
to  t h a t  o f  c e fa le x in  (p. 2 3 6 .2 )  b u t  is r e p o r te d  to  b e  m o re  
ac riv e  a g a in s t  G ra m -n e g a tiv e  b a c te r ia  i n d u d ỉn g  Escherickịa 
coli, Klebsiella pneumoniae, Ntừseria gonorrhoeae, a n d  Proteus 
mừabilis, a n d  e s p e d a l ly  a g a in s t Haemophiỉus influenzae. I t  is 
a c tiv e  a g a in s t  s o m e  b e ta - la c ta m a s e -p ro d u d n g  s tra in s  o f  H. 
inỊlueraac. I t  m a y  b e  less r e s is ta n t  to  s ta p h y lo c o cc a l 
p e n id l l i n a se  t h a n  c e ỉa le x in  o r  c e h a d in e  a n d  a m a r k e d  
in o c u lu m  e ffe c t h a s  b e e n  re p o r te d  in vitro.
Pharmacokinetìcs
C e ía d o r  is w e ll a b so rb e d  f ro m  th e  g a s tro in te s tin a l  t ra c t. 
O ra l d o se s  o f  2 5 0  m g , 5 0 0  m g, a n d  1 g  p ro d u c e  p e a k  p la s m a  
c o n c e n t ta t ìo n s  o f  a b o u t  7 , 13, a n d  2 3  m ic ro g ra m s/m L  
re sp e c tiv e ly  a f te r  0 .5  to  I  h o u r .  T h e  p re se n c e  o f  fo o d  m a y  
d e la y  th e  a b s o rp t io n  o f c e ía d o r ,  b u t  t h e  to ta l a m o u n t  
a b so rb e d  is  u n c h a n g e d .  A  p lasm a  half-H fe  o f 0 .5  to  1 h o u r  
h a s  b e e n  re p o r te d ;  it  m a y  b e  s lig h tly  p ro lo n g e d  in  p a tie n ts  
w i th  r e n a l  im p a irm e n t.  A b o u t 2 5 %  is b o u n d  to  p la s m a  
p r o te in s .

C e ía d o r  a p p e a rs  to  b e  vvidely d is tr ib u te d  in  th e  b o d y ; i t  
c rosses  t h e  p la c e n ta  a n d  lo w  c o n c e n tra t io n s  h a v e  b e e n  
đ e te c te d  in  b re a s t  m ilk . I t  is rap id ly  e x c re te d  b y  th e  k id n ey s ; 
u p  to  8 5 %  o f a  d o se  a p p e a rs  u n c h a n g e d  in  th e  u r in e  w i th in  
8 h o u r s ,  t h e  g r e a t e r  p a r t  w i t h in  2  h o u r s .  H ig h  
c o n c e n tra t io n s  o f  c e ía d o r  o c c u r  in  th e  u r in e  v v ith in  8 
h o u rs  o f  a  d o se ; p e a k  c o n c e n tra tio n s  o f 600 , 9 0 0 , a n d  
1 9 0 0 m ic ro g ra m s/m L  h a v e  b e e n  re p o r te d  a f te r  d o se s  o f 
0.25, 0.5, and 1 g respectively. Probenecid delays excretion. 
S o m e  c e la d o r  is re m o v e d  b y  h a e m o d ia ly s is .
R e íe re n c e s .

1. Wise R. The pharmacokinetia of the oral cephalosporins—a review. J 
Antimícrob Chemother 1990; 26 (suppl E); 13-20.

2. Sourgens H, et al. Phannacokỉnetỉc proữle of cctador. Int J CUn pharmacol 
Ther 1997; 35: 374-80.

Preparations
Proprietary Preparcrtions (details ace g iven  in  V olũm e B)

Sỉngle-ingredỉent Preparations. AustraL: A d o n  C edor; C e ỉk o rt; 
Karlor; Keílor; Ozcef; Austria: Cec; C ẹ d o n  Ceíastad; C e ía x t; Beỉg.: D o ccefad o f; Braz.: Ceclor; C d a d o re n ; C lordn-Ped; Canad.: C edor; china: B einuoke C ed o r Di
Suo (iâS Ỉ); H eng Di Ke (tãiẺ3S); H engyun ( ỈIÌS ); K eũor (ỘTỈS 
* ) ;  Long W ei X ln O u J ia  (& & ); s h é n  Luo ( ệ f è ) ;
Sheng H an  ( f i íỂ ) ;  Shi H ua Luo (ỈỂ¥Ỉ&); s h u a i Xiah (#5fe); 
Su Ke Le W an  M in  Xỉn (7 ĩfe g f) ;  Xi Nuo (%%); Xi
You Luo ( # { £ & ) ;  x ư u la i  ( S S * ) ;  X ln Ke N uo Xin-
catlor ( S Í ì á ỹ ) ;  You K e N uo ( « £ * ) ;  Zaike ( # 3 ) ;  Cfc: 
C edor+ ; Serv ido r; Verceí; P in .: K eío loc  FrAlỉatil; Haxiỉal; Ger.: C ecf; C edorbeta+ ; Cef-D iolant; IníectoC et’ Panoral; Gr.; 
A íecton; Cam irox; C edor; C etãdoril; F redyren; H etadox; K atí- 
nol; M akovan; M edelox; Pandor; Phacotrex ; Streptocol-R;

UtoxìUin; Hong Kong: C edor; C lo rtrin t; M e d o d o n  P h a d o r t;  
Q ua licedon  Q ualiphon  SoGclor; Syn íadorỷ ; V ercet V ỉckdor; Hung.: C edor; C edore tta ; V erceít; ỉndia: A ctidor; A r t id o r  
Cecel; Ceũorr; cloriv; D istador; E d o n  H aldor; Halocet’ KeAor; 
N a y ad o n  ĩndon.: C apabio tict; C e d o r t;  C lo race t E sp e d o rt;  
Foriíek; M edikonceff; Sodor; Irt: C eíagert; D is ta d o n  Keítid; 
P in ad o r; Israel: Ceỉalor; ItaL: A ltad o n  Bacticeí; Bactígram ; 
C eíulton; C lo rad t; C Iorazerf; G e n id o n  K liace t L a ỉá rd o n  
M acovan; N edoral; O ra lc e t Panaceí; Perío im er; Selv idor; 
Takeceí; T ibưon V aledon  Malaysia: D is tad o n  E ỉa d o n  S iía d o n  
S o S d o n  Verceí; Mac.: A rceíal; C e c  C edor; C eíalan; C eQ add t; 
Fasidor; Ferm ed; R a n d o n  S e rv id o r  T e c n o d o n  T eradox ; Neth.: 
C e d o n  NZ: c lo ro tir t;  Phũipp.: Aczebri+; B re lox t; C edobid ; 
C e d o n  Ceímed; CFC; Clorceí; ơ o r o t i r t ;  E phron; L o rc et R em e- 
d lon  Solril; S u re ce t V etarol' V erse ít; Verzat; Xelent; X eztron f; 
Yucro; Zedor; Zynolex; Zyrcefc PoL: C edor; C ekf; P a n d o r t:  
S e rv id o r t; V erc e t PorU: C ed o r; Rus.: C ed o r (lỊemrap); Verceí 
(Bepueộ)Ỷ; S-A/r.; C ect; Vercef; singapore: C leanceỉ;
D is ta d o rt; SoB don VerceL Spain: C e d o n  Switz.: C e d o n  Thai.: 
C eídor; C elcot; c loro tir; D istador; SƯ adon T e íad o n  V erc e t Turk.: C e c  C edor; Cekloteva; Keỉsid; Loseíar; Sanóceỉ; ƯAE: 
R ecocei' UK: B actídor; D is tad o n  Keítìd; USA: C e d o n  R ani- 
d o t+ ; Venez.: C edor.

Muhi-ingredient Preparations. china: A n  Bu ( ỉc  h); Bi Li ( Ị Ị Ị ) ;  
Pu  K u J  Xi M eng (SR *); z h e n g  Da Su  Ke ( E * * 3 £ ) ;Mac.: C edordox.

Pharm aeopoeial Preporolio tu
B P 2 014 : C e ía d o r  C apsules; C e ỉa d o r  O ral Susp en sio n ; 
Prolonged-release C e íador Tablets;
U SP 36: C e ỉad o r Capsules; C e ta d o r ch e w a b le  Tablets; C e ía d o r 
Extended-R elease Tablets; C e ía d o r for Oral Suspension.

C e f a d r o x i l  IBAN, USAN, plNNỊ 
jBL-S578; ,Cefadroksilis monohidratas; Cefedrọksyl jednò-; 
wốdny; Céftdroxil; Ceíadroxil monohydrát ,Cefadrọxil- 
Mọnohydrat; Céíadroxìl monohydraté; Cefadroxilmonohy- 
drat; Ceíadroxilo; Cefadroxilum; Ceíadroxilum Monohydri- 
cum; Cephadroxil; Kefadroksiili; Keỉádroksiilimonohydraatti; 
MJF-U 567-3; Seíadroksil; UeộaApoKcnn 
(7fí)-7-(a-D-4-Hydroxyphenylglycylam ino)-3-methyl-3- 
cephem-4-carboxylic acỊd monõhýdrate. 
C,6Ht7N30sS,H20=381.4
,06 —  50370-12-2 (anhydrous ceíadroxil); 119922-85-9 
(cetadroxil hemihỵdrate); 66592-87-8 (cefadroxil moriohydrate). 
ATC —  301DB05. :
ATC Vet —  Q101D805.
um —  Q525PASJJB (anhydrous ceíadroxil); 280111GI60 
(ceíadroxil mòhohỷdraté); J9ỪAF6461M (ceíadroxil hemihy- 
drate).

P h a rm a c o p o e ia s .  I n  Chin., Eur. (se e  p . VĨĨ), a n d  us. Jpn 
i n d u d e s  th e  a n h y d ro u s  su b s ta n c e .

P h . E u r .  8: (C e ỉad ro x il M o n o h y d ra te ) .  A  vvhite  o r  a lm o s t 
vvhite  povvder. S lig h tly  so lu b le  in  vvater; v e ty  s lig h tly  
so lu b le  in  a lc o h o l. A  5 %  su s p e n s io n  in  vvater h a s  a  p H  o f  4 .0  
to  6 .0 . P r o te a  f ro m  lig h t.

U S P  3 6 : (C e íad ro x il) . A  vvhite to  o f i-w h ite  c ry s ta ll in e  
povvder. S lig h tly  so lu b le  in  vvater; p ra c tic a lly  in so lu b le  in  
a lc o h o l, in  c h lo ro ío n n , a n d  in  e th e r .  pH  o f  a  5%  s u s p e n s io n  
in  vv a te r is b e tw e e n  4 .0  a n d  6 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Admỉnistratìon
C e ía d ro x il is  a  f ir s t-g e n e ra tio n  c e p h a lo sp o rin  a n tib a c te r ia l  
th a t  is th e  p a ra -h y d ro x y  d e riv a tiv e  o f  c e ía le x in  (p . 2 3 6 .1 ), 
a n d  is  u se d  s im ila rly  in  t h e  t r e a tm e n t  o f m ild  to  m o d e ra te  
su sce p tib le  G ra m -p o s itiv e  a n d  G ra m -n e g a tiv e  b a a e r i a l  
in te c tio n s . I t  is g iv en  o ra lly . a n d  d o ses  a re  e x p re s se d  in  
te rm s  o f  th e  a n h y d ro u s  su b s ta n c e ;  1 .0 4 g  o f c e ía d ro x il 
m o n o h y d ra te  is e q u iv a le n t  to  a b o u t  1 g  o f  a n h y d ro u s  
ceíadroxil. The usual dose is 1 to 2 g daily as a single dose or 
in  tvvo d iv id e d  doses.

T h e  do se  o f c e íad ro x i] m a y  n e e d  to  b e  re d u c e d  in  r e n a l  
im p a irm e n t,  see  p . 2 3 5 .2 . S ee  a lso  p . 2 3 5 .2  fo r  d e ta ils  o f  
d o se s  i n  c h ild re n .

C e ta d ro x il h a s  also  b e e n  u se d  a s  th e  ỉy sũ ie  d e riv a tiv e .

Adminiỉtration in children. C e ta d ro x il m a y  b e  g iv e n  o ra lly  
to  c h ild re n  fo r  th e  ư e a tm e n t  o f m ild  .to  m o d e r a te  in íe c -  
t io n s  c a u se d  b y  su s c e p á b le  G ra m -p o s itiv e  a n d  G ra m -n e g a -  
tiv e  b a c te r ia . T h e  A m e ric a n  A c a d e m y  o f  P e d ia tr ic s1 su g - 
g ests  t h a t  c h ild re n  ag ed  1 m o n th  a n d  õ ld é r  m a y  b e  g iv e n  a  
u s u a l  d a ily  d o se  o f  3 0 m g /k g  in  2  d iv id e d  doses. O th e r  
a u th o r itie s ,  in d u d in g  t h e  U K  lic e n se d  p r ó d u r t  h o ld e r ,  su g -  
g e s t d o se s  u p  to  5 0 m g /k g  d a ily  m a y  b e  g iv e n . T h e  u s u a l  
a d u l t  d o se  o f  1 to  2 g  d a ily  s h o u ld  n o t  b e  e x c e e d e d .

1. Amexkm Acađemy oí Pedỉatrics. 2012 Red Book: Report of the Commừtee 
ơn btỹectùna Dàeases, 29th ed. Hlk Grovc VUlage, nỉinois, USA: American 
Academy of Pedỉatrics. 2012.

Adminbtration in renal impairment. F o llo w in g  a n  in it ia l  
lo a d in g  d o se  o f  l g ,  o ra l  d o ses  o ỉ  c e ỉa d ro x ỉỉ  ^ h o u ld  b e  
a d ịu s te d  i n  p a tie n ts  w i th  r e n a l  im p a ữ m ẹ n t  a c c o rd in g  to  
c re a t in in e  d e a ra n c e  (CC):

• cc 26 to  5 0 m L /m in u te  p e r  1 .7 3 m 2: 5 0 0 m g  to  1 g e v ery  
12 h o u rs

•  cc 11 to  25 m L /m in u te  p e r  1.73 m J: 5 0 0  m g  to  1 g e v ery  
2 4  h o u rs

•  c c  10 m L /m in u te  p e r  1 .73 m 2 o r  less: 5 00  m g  to  1 g e v ery  
3 6  h o u rs

•  h aem o d ia ly sis  p a tie n ts ;  a n  a d d it io n a l  5 0 0  m g  to  l g  
s h o u ld  b e  g ỉv en  a t  t h e  e n d  of e a c h  d ia ly sis  r u n

Adverse Effeds and Precautions
As fo r  C eíalex in , p . 2 36 .2 .

Breast íeeding. A lth o u g h  h ig h e r  c o n c e n tra t ío n s  o f ce£a- 
d ro x il  w e re  rep o r te d  i n  b r e a s t  m ilk  c o m p a re d  w ith  ce ía- 
le x in , ce ía lo tin , ce ía p irin , a n d  c e ío ta x im e ,1 n o  d e te c tab le  
c e ỉa d ro x il vvould b e  e x p e a e d  in  b re a s t- f e d  in ỉa n ts  a n d  n o  
a d v e rse  effects h a v e  b e e n  se e n  in  in ía n ts  vvhose m o th e rs  
w e re  receiv ing  ce ía d ro x il. A c co rd in g ly , t h e  A m e ric a n  
A c a d e m y  o ỉ Ped iatrics co n s id e rs2 th a t  c e ỉa d ro x il  is u su a lly  
c o m p a tib ỉe  vvith b re a s t  ỉee d in g .

1. Kaỉetris DA, et aỉ. Passage of crphalosporins and amoxỉcỉỉỉỉn lnto the 
breast milk. Aaa Paediatr Scand 1981; 70: 285-8.

2. American Academy of Pediatrics. The transỉer of drugs and other 
Chemicals into human millc. Pediatría 2001; 108: 776-89. [Retìred May 
2010] Correction. ữid.; 1029. Aỉso availabỉe au http://aappoỉỉcy. 
aappubUcadonS.org/cgi/content/fun/pediatrics%3b 108/3/776 (àccessed 
25/05/04)

Porphyria. T he 'D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N orvvegian P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  Svveden, d a s s ih e s  c e ỉa d ro x il  as  p ro b - 
a b ly  n o t  p o rp h y rin o g e n ic ; i t  m a y  b e  u s e d  as  a  d ru g  o f  first 
c h o ic e  a n d  n o  p re c a u tío n s  a re  n e e d e d .1

ỉ. The Drug Database for Acute Porphyrỉa. Avaỉỉable at: http://www. 
drugs-poipbyria.org (accessed 18/10/11)

hteraờions
As fo r  C eíalex in , p . 2 3 6 .2 .

Antímicrobial Actìon
As f o r  C eíalex in , p . 2 3 6 .2 .

Pharmacokinetìcs
C e ía d ro x il  is a lm o s t  c o m p le te ly  a b s o rb e d  f ro m  th e  
g a sư o in te s tin a l  tra c t. A i te r  o ral doses  o ỉ  5 00  m g  a n d  l g ,  
p e a k  p lasm a c o n c e n tra tio n s  o f a b o u t  16 a n d  3 0 m ic ro -  
g ra m s /m L  resp ec tiv e ly  o c c u r  a f te r  1.5 to  2  h o u r s .  A lth o u g h  
p e a k  c o n c en tra tio n s  a re  sứ n ila r  to  th o se  o f  c e ía le x in , p lasm a  
c o n c e n tra d o n s  a re  m o re  su s ta in e d . D o sa g e  w i th  ỉo o d  does 
n o t  a p p e a r  to  affec t th e  a b so rp tio n  o f c e ỉa d ro x il . A b o u t 2 0 %  
o f  c e íad ro ĩo l is re p o r te d  to  b e  b o u n d  to  p la s m a  p ro te in s .  T h e  
p la sm a  haU-IUe o ỉ  ce ía d ro x il is a b o ũ t  1.5 h o u r s  a n d  is 
p ro lo n g e d  in  p a tie n ts  w i th  r e n a l  im p a irm e n t.

C eíad rox il is vvidely d is tr ib u te d  to  b o d y  t is su e s  a n d  ílu id s. 
I t  c rosses th e  p la c e n ta  a n d  a p p e a n  in  b r e a s t  m ilk .

M o re  th a n  9 0 %  o f a  d o se  o f c e ía d ro x il  m a y  b e  e x c re te d  
u n c h a n g e đ  m  th e  u r in e  vvith in  2 4  h o u r s  b y  g lo m e ru ỉa r  
h ltr a t io n  a n d  tu b u la r  s e c re tio n ; p e a k  u r in a r y  c o n c e n ư a tìo n s  
o f  1 .8 m g /m L  h a  v e  b e e n  r e p o r te d  a f te r  a  d o se  o f 500  m g. 
C e íad ro x il is rem o v e d  b y  h a e m o d ia ly s is .

R e íe re n c e s .
1. Tanrisever B. Santelỉa PJ. Ceỉadroxil: a revievv of ỉts antỉbacterial 

pharmacokỉnetic and therapeutíc propertíes ỉn comparison with 
cephalexỉn and cephradlne. Óru$s 1986; 32 (suppl 3): 1-16.

2. Wỉse R. The pharmacokỉnetỉcs oỉ the oral cephaỉosporins—a review. J 
Antimìcrob Chemother 1990; 26 (suppl E): 13-20.

3. Garrigues TM, tí a i Dose-dependent absorption and eliminaỉion of 
ceíadroxiỉ in man. EurJ ơin Pharmacol 1991; 41: 179-83.

Preparatìons
Proprietary Preparalions (details are given in  V olum e B)

Single-ingredĩent Preporotionỉ. Arg.: Celacar; C eỉad lina ; Ceỉa- 
drox; Ceỉam an C e íasin t; Ceíatenk; D ro x ilt;  K andicin; Klon- 
droxil; Veuatìc; AustrùT. D u race t Belg.: D uracet; Braz.: 
Cedroxil; Ceíadroxon; Ceỉam ox; Ceỉanaxil; C elocortin t; Neo 
Ceíadril; Canad.: Duricel-)-; Chữa A droxeí: Ceỉam ox; SedaỊext; 
Seỉadex; China: Lai Si Li Xin Qi (^J)ftSf); O uyi ( K S ) ;
Sai Feng ( í f f t ) ;  Sai Fu  Xi J L # ) ;  X ianíengiiu  (ílllìỀ A ); Yan- 
gyi ( ỉ ặ l : ) ;  Yi Da (ỀíiẺ); Cz.: Biodroxil; D uracet; Fin.: D uraceít; Fr.: Oracetal; Ger.: G ru n c e t Gr.: Biodroxil; B itroxetan ; Ce£a- 
lom ; C ydom ydne-K ' K leottat; M ed-Lorab M oxaceí; Neíalox; 
U ltra c e t Hang Kong-. A m ben; D u race ít; Q ualidrox; Hung.: 
Duracef+; India: Actidrox; Acudrox; Adriz; A pdil' Biceí; Bid; 
Biodrox; Bless; Bludrox; Brotzu; C-Drox; C aredrox; Cedil; 
Cedrox; Cedroxin; Ceỉadrox; C eỉadun Ceíastar; C eíataur; Cef- 
dox; C eố n ac  Ceíóxid; Celoxid; Ceíoxib CeítíG  Ceívvln; Cetron; 
Cexil; Codroxil; Cosdrox; C uđrox; Dax; D rom a; D roxbit; Droxi- 
bid; Droxycad; Droxyceph; Droxyl; Edoxil; E lim inate; Enacxil; 
E udrox; Gigacet; H indrox; KeOoxin: K e(zen; K idrox; Lactoceỉ; 
LB-Drox ■ DPS; Lydroxil; M apradrox; M o d c e t -M onodrox; 
M ydrox; Neodrox; OdoxiL' Om idrox; P endrox ; V epan; Vista- 
drox; Inđon.: Alxil; A nceỉa; B id iceỉt; Biodroxil; Ceíat; Dexaceb 
Doxeí; Drovax; Droxab D roxeía; D u rice ít;  E rphadrox; Ethiceí; 
Graíaccí; KeUex; Lapicel; L ibroceff; L o n g c e t LostaceỊ; Opicef; 
Osadrox; Pyriceí; Q Cef; Q idrox; R enasistin; Roksicap; Sedro-

The Symbol t  denotes a preparation no longer actively marketed

http://aappo%e1%bb%89%e1%bb%89cy
http://www
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fem  Sta ío rin ; T isacet Voceía; Vroxil; W idrox: Y arice t / r i :  
U ltrace ít: Israel: BiodroxiL' Ital: Ceỉadril; O radroxil; Malaysia: 
A ndroxýl; C eíadun  KeQoxỉn; SoSdrox; Mex.: Celam ox; Cepo- 
t e c  D uracet; Inedit; KeDoxin: Teroxina; PhilippDrolex; D rox- 
il; D rọ ó d ; Lexipad; VVincocet PoL: Biodroxil; D uxaceỉ; Tadroxil; PorL: C e ía d le t;  C tíoral; S.Afr.: C ipadur; D ace t D u ra c e ít; Sin­gapore: A ndroxyl; D exacet Soữdrox; Spain: D uraceí; SwetL: 
Ceỉam ox: Turk.: C eíradur; D u ricc t UK: B a x a n t; Ukr.: Cedro- 
hexaỉ (UeApoxcrexcan)t; C elangin (IleộâHTHH); Venez-: Bidroxyl; 
Ceđroxim ; C eíaval' Ceíonax; D ro c e t D roxữan; G runiceí; Sano- 
dril.

M ute-ingredienl Preporotions. Arg.: C e ỉad lina  B ronquial; India: 
Bidroxil; Biopro; Caredroxyl-LB; CDCV; Cedbrox; C elastan  
Dax-LA; D roía; DroxHora; Droxyl Clav; D ro ã l LB; Kefdil-AX; 
Lactodrox-DT; LB-Drox; Mex.: D u iacel Expec; Fasinat.

Pharmocopoeioi Preporo Hons
BP 2014: Ceỉadroxil Capsules; Ceỉadroxil Oral Suspension;
U SP 36: c d a d ro x i l  Capsules; Celadroxil for Oral Susp tnsion ; 
Celadroxil Tablets.

Cetalexỉn (BAN, piNNi
66873; Cefaleksinas monohidratas; Cefaleksyna; Cefalexin 
monohydrát; Cefalexina; Céfalexine; Céíalexine monohydra- 
tée; Cefalexinmonohydrat; Ceíalexinum; Ceíalexinum Mono- 
hydricum; Cephalexin (USAN); Cephalexin; Keíaleksiini; 
Keíaleksiinimonohydraatti; Sefaleksin; LịeộaneKCHH. 
(7ff)-3-Methyl-7-(a-o-phenylg!ycylamino)-3-cephem-4-car- 
boxylìc aađrnonohydrate.
C16Hi7N30 4S,Hj<>365.4
c ís  —  ì 5686-71-2 (anhydrous ceíalexin); 23325-78-2 
(ceíalexin monohydrate).
ATC—  7070801.
ATC Vet—  QI01DB01; QJ51DA01.
UNII —  OBN7UDS42Y (ceíalexin); 5SFF1W6677 (anhydrous 
ceíalexin).

P h a rm ơ c o p o e ia s .  In  Ch in., Eur. (see  p. vii), Jpn, us, a n d  Viet. 
P h .  E u r .  8: (C e ía le x in  M o n o h y d ra te ) .  A  vvhìte  o r  a lm o s t 
w h i te  c ry s ta ll in e  p o w d e r . S p a rin g ly  so lu b le  in  vvater; 
p ra c tic a lly  in so lu b le  in  a lc o h o l. A 0 .5 %  so lu t ío n  in  vvater 
h a s  a  p H  o f  4 .0  to  5 .5 . P ro te c t f ro m  lig h t.

U S P  3 6 : (C e p h a le x in ). A w h ite  to  o ữ -w h ite  c ry s ta llin e  
povvder. S lig h tly  so lu b le  in  w a te n  p rac tìc a lly  in so lu b le  in  
a lc o h o l, i n  c h lo ro ío rm , a n d  in  e th e r .  pH  o í  a  5 %  su sp e n s io n  
in  w a te r  is  b e tw e e n  3 .0  a n d  5 .5 . S to re  in  a ừ t ig h t  c o n ta in e rs .

Cetalexin Hydrochloríde (BANM, piNNMi
Cefalexina, hidrócloruro de; Céíalexine, Chlorhydrate de; 
Cefalexi.nL Hydrochloridum; Cephalexin Hydrochloride 
(USAN);; H id ro c lo ru ro  de cẹíalexina; LỴ-061188; 
UetịianeKCMHa rnflpoxnopufl.
Ci6H17N3OAHCI,H-!O=401:9 .
CAS— .105879-42-3. ■
ATC —  J01DB0Ỉ. ■
ATC Vet —  QI0ỈDB01.
UNII —  6VJE5G3D98.

P tia rm a c o p o e ia s .  I n  us.
U S P  3 6 : (C e p h a le x in  H y d ro c h lo rid e ) . A w h i te  to  o f f-w h ite  
c ry s ta ll in e  povvder. S o lu b le  1 in  100  in  w a te r, in  a c e to n e , in  
a c e to n itr ile ,  i n  a lc o h o l, in  d im e th y lío n n a m id e , a n d  in  
m e th y l  a lc o h o l; p rac tic a lly  in so lu b le  in  c h lo ro ío rm , ÚI
ether, in ethyl acetate, and ÚI isopropyl alcohol. pH of a 1 % 
s o lu tio n  i n  w ạ te r  is  b e tw e e n  1.5 a n d  3 .0 . S to re  in  a ir t ig h t  
c o n ta in e rs .

Uses and Admỉnistration
C e fa le x in  is a  f ir s t-g e n e ra tio n  o ra l  c e p h a lo sp o rin  a n tib a c -  
te r ia l fo r  t h e  t r e a tm e n t  o f in íe c tio n s  cau se d  b y  su sce p tib le  
G ra m -p ọ s it ìv e  a n d  G ra m -n e g a tiv e  b a c te r ia  in c lu d in g  in íe c -  
tío n s  oi t h e  r e s p ữ a to ry  a n d  g e n ito -u r in a ry  tra c ts , b o n e s , a n d  
sk in . F o r  d e ta ils  o f  th e s e  in íe c tio n s  a n d  th e i r  ư e a tm e n t ,  see  
u n d e r  C h o ic e  o f A n tib ac te ria l, p . 172 .2 .

C e la le x in  is u s u a lly  g iv en  as  t h e  m o n o h y d ra te  a l th o u g h  
th e  h y d ro c h lo r id e  is so m e tim e s  u s e d . D oses a re  e x p re s se d  in  
te rm s  o f  t h e  e q u iv a le n t  a m o u n t  o f  a n h y d ro u s  c e ía lex in ; 
1 .05 g  o f  c e ía le x in  m o n o h y d ra te  a n d  1 .1 6 g  o f c e ía le x in  
h y d ro c h lo r id e  a re  e a c h  e q u iv a le n t  to  a b o u t  1 g  o f  a n h y d ro u s  
c e ía le x in .

It is g iv e n  in  d o ses  r a n g in g  b o m  1 to  4 g  d a ily  in  d iv id e d  
doses; 2 5 0  to  5 0 0  m g  e v e ry  6  to  8  h o u r s  is ty p ica l. F o r  sk in  
a n d  so ft t i ỉ s u e  in ie c tio n s , s tre p to c o c c a l p h a ry n g it is , a n d  
u n c o m p lic a te d  u r in a ry - t ra c t  in íe c d o n s  a  d o se  o f  2 5 0  m g  
e v e ry  6  h o u r s  o r  5 0 0  m g  e v e ry  12 h o u is  m a y  b e  g iv en . If 
d a ily  d o se s  g re a te r  t h a n  4  g a r e  n e e d e d , p a re n te ra l  
c e p h a lo sp o rin s  s h o u ld  b e  c o n á d e re d .

F o r  t h e  p ro p h y la x is  o f r e c u r r e n t  u r in a r y - ơ a a  in le c tio n , 
c e ía le x in  m a y  b e  g iv e n  in  a  d o se  o f 125 m g  a t  n ig h t.

F o r  d e ta iỉs  o í  d o ses  in  c h ild re n , s e e  p . 2 3 6 .2 .
T he  d o se  o f  c e ía le x in  m a y  n e e d  to  b e  re d u c e d  in  r e n a l  

im p a in n e n t ,  se e  p .  2 3 6 .2 .

C e ía le x in  s o d iu m  o r  c e ía le x in  ly s in e  h a v e  b e e n  u s e d  
p a re n te ra l ỉy .

A d m in is lr a t io n  in  c h ild re n . C e la le x in  m a y  b e  g iv e n  o ra lly  
to  c h ild re n  ỉo r  th e  ư e a tm e n t  o f  in íe c tỉo n s  c a u se d  b y  su s-  
c e p tib le  G ra m -p o s itỉv e  a n d  G ra m -n e g a tiv e  b a a e r i a .  T h e  
u s ũ a ỉ  r e c o m m e n d e d  d o se  is 2 5  to  5 0 m g /k g  d a ily  in  2  o r  3 
d iv id e d  doses. I n  s e v e re  in fe c tío n s  t h e  d o se  m a y  b e  
d o u b le d  a n d  ỉo r  o titis  m e d ia  a  d o se  o í  7 5  to  lO O m g /k g  
d a iỉy  in  4  d iv id ed  d o ses  is r e c o m m e n d e d .
A lte m a tiv e  doses r e c o m m e n d e d  b y  th e  BNFC a re :
• c h ild re n  o v e r  1 m o n th  o l  a g e : 1 2 .5 m g /k g  tvvỉce dafly; 

d o se  s h o u ld  b e  d o u b le d  in  se v e re  in íe c tio n  ( to  a  
m a x im u m  d o se  o f  1 g 4  t im e s  d a ily ) or

•  c h ild re n  1 m o n th  to  1 y e a r  o f  age: 125 m g  tvvice d a ily
•  c h ild re n  1 to  5 y e a rs  o f  age : 125 m g  3 t im e s  d a ily
•  c h ild re n  m o re  t h a n  5 y e a rs  o f  age : 2 5 0  m g  3 t im e s  d a ily  
A lth o u g h  n o t  l ic e n sed  in  t h e  U K  fo r  n e o n a te s ,  t h e  BNFC 
su g g ests  a d o se  of 25  m g /k g  ( to  a  m a x ìm u m  o f 125  m g) m a y  
b e  g iv e n  tw ice  d a ily  fo r  n e o n a te s  less t h a n  7  d a y s  o ld , 3 
t im e s  d a ily  fo r th o se  ag ed  7  to  21 days, a n d  4  tim e s  d a ily  fo r 
th o se  a g e d  21 to  2 8  dăys.

F o r  th e  p ro p h y la x is  o f r e c u r r e n t  u r in a r y - t ra c t  in íe c tio n  
th e  BNFC re c o m m e n d s  th a t  c h ild re n  o v e r  1 m o n th  o f  age b e  
g iv e n  1 2 .5 m g /k g  o ra lly  a t  n ig h t  (to  a m a x im u m  do se  of 
125 m g ).

A d m in is tra t ío n  in  r e n a l  im p a i rm e n h  O ra l doses  o f ce la lex -  
in  m a y  n e e d  to  b e  re d u c e d  in  p a tie n ts  w i th  r e n a l  im p a ữ -  
m e n t .  T h e  BNF re c o m m e n d s  th e  lo llovving m a x im u m  
d a ily  doses  a c co rd in g  to  c re a t in in e  d e a ra n c e  (CC):
• c c  4 0  to  50 m L /m in u te  p e r  1 .73 m 2: m a x im u m  3 g d a ily
• c c  10 to  4 0 m L /m in u te  p e r  1 .7 3 m ỉ : m a x im u m  1 .5 g  

d aily
• c c  less th a n  lO m L /m in u te  p e r  1 .73 m 2: m a x im u m  

7 5 0 m g  daily

Adverse Effeds and Precautions
As fo r C e la lo tin  S o d iu m . p .  2 3 7 .2 .

T h e  m o s t c o m m o n  a d v e rse  e ữ e c ts  o í  c e ía le x in  a n d  o th e r  
o ra l c e p h a lo sp o rin s  a re  g e n e ra l ly  g a s tro in te s tin a l  d is tu r-  
b a n c e s  a n d  h y p e rse n s it iv ity  rea c tio n s . P s e u d o m e m b ia n o u s  
co litis  h a s  b e e n  re p o r te d .

R e íe re n c e s .
ỉ . Dave J , t í  ai Cephalexin induced toxic epidermal necrolysis. J Antimịavb 

Chemother 1991; 2*: 477-8.2. Baran R. Perriii c. Fixcd-dmg eruption presenUng as an acute 
paronychia. Br J Dermatol 1991; 125: 592-5.

3. Clark RF. Crystalluría foUowỉng cephalexiiỉ overdose. Pediatria 1992; 89:
672-4.

4. Munay KM, Camp MS. Cephalexìn^ỉnduced Stevens-Johnson 
ỉyndrome. Am Pharmacothcr 1992; 26: 1230-3.

5. Czechowicz RT, tí al. Buỉỉous pemphigoid ỉnduced by cephaỉexin. 
Ausưalas J Dermatoi 2001; 42: 132-5.

6. Longsưeih KL. tí al. Ccphalcxin-induccd acute tubular necro&is. 
Pharmaeotherapy 2004; 24: 808-11.

7. skoog SM, tí aì. Cepbalexỉn-ỉnduced cholestatíc hepatìtis. J ơin 
GastrõenUrol 2004; 38: 833.

8. Cban AL tí ai. Pataỉ anaphylactỉc reacnon 10 inưavcnous cephaỉexỉn. 
cĩirt Druý ỉnvat 2005; 25: 675-8.

9. Penttilá J, tí ai. Delírium in an adolcscem patìem durỉng ưeaunenc with 
cephalcxin. J Adolac Health 2006; 39: 782-3.

P o r p h y r ia .  T h e  D n ig  D a ta b a se  lo r  A c u te  P o tp h y ria , c o m - 
p iled  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , đ a ssiB es c e ía lex in  as p ro b -  
ab ly  n o t  p o rp h y rin o g e n ic :  i t  m a y  b e  u s e d  as  a  d ru g  o{ firs t 
ch o ice  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1
1. The Drug Database íor Acute Porphyria. Availabie at: http://www. 

dnigs-porphyna.org (acccssed 18/10/11)

Interađions
T h e  r e n a l  e x c re t io n  o f  c e ía le x in ,  a n d  m a n y  o th e r  
c e p h a lo sp o rin s , is d e la y e d  b y  p r o b e n e d d .

H o rm o n a l  c o n tra c e p t iv e s .  T h e re  h a v e  b e e n  iso la ted  
rep o r ts  o f c e la le x in  d e c re a s in g  th e  effìcacy  o f o e s ơ o g e n -  
c o n ta in in g  o ra l c o n ư a c e p tiv e s .1 H o w e v e r, e v id e n c e  d o e s  
n o t g e n e ra lly  s u p p o rt  a n  in te ra c t io n  b e tw e e n  b ro ad -sp e c -  
t ru m  a n d b a c te ria ls  a n d  h o r m o n a l  c o n tra c e p tiv e s  (see 
p. 2 2 4 3 .1 ) .

b Friednun M, rí ai Cephalexin and Microgynon-30 do not go well 
together. }  Obsttt Cynarra! 1982; 2: 195-6.

Antímicrobial Actíon
As fo r  C e ía lo tin  S o d iu m , p .  2 3 8 .1 , a l th o u g h  c e ía lex in  is 
g e n e ra lly  less p o te n t .  S o m e  s tra in s  o f  G ra m -n e g a tiv e  
b a n e r ia  m a y  b e  in h ib ite d  o n ly  b y  th e  h ig h  c o n c e n tra tio n s  
a c h ie v a b le  in  th e  u r in a r y  t ra c t.  Haemophilus influenzae is 
m o d e ra te ly  r e s is ta n t  to  c e ía le x in .

Phannacoldnetícs
C e fa le x in  is  a lm o s t  c o m p le te ly  a b s o rb e d  í ro m  th e  
g a s tro in te s tin a ]  t r a n  a n d  a p e a k  p lasm a  c o n c e n tra t io n  o ỉ  
a b o u t 18 m ic ro g ra m s/m L  o c c u rs  1 h o u r  a f te r  a  5 0 0 -m g  o ral 
dose. u  c e ía le x in  is t a k e n  w i th  ío o d , a b so rp tio n  m a y  b e

d e la y e d , b u t  t h e  to ta l  a m o u n t  a b s o rb e d  is  n o t  a p p re ả a b ly  
a lte re d .  U p  to  1 5 %  o f a  d o se  is b o u n d  to  p lasm a  p ro te in s  
T h e  p la sm a  h a lf- life  is a b o u t  1 h o u r ;  i t  in c re a se s  w ith  
r e d u c e d  re n a l  h m c t io n .

C e la le x in  is w id e ly  d is tr ib u te d  in  t h e  b o d y  b u t  d o e s  noi 
e n te r  th e  C SF in  s ig n iS c a n t q u a n ti t ie s .  I t  c rosses  th e  
p la c e n ta  a n d  sm a ll q u a n ti t ie s  a re  fo u n d  in  b re a s t  m ilk  
C e ía le x in  is  n o t  m e ta b o lis e d . A b o u t  8 0 %  o r  m o re  o{ a dose 
is  e x c re te d  u n c h a n g e d  in  t h e  u r in e  in  th e  í irs t 6  h o u r s  by 
g lo m e r u la r  h l t r a t i o n  a n d  t u b u la r  s e c re tio n ;  u r in a r y  
c o n c e n ơ a t io n s  g r e a te r  t h a n  1 m g /m L  h a v e  b e e n  a c h ie v e d  
a f te r  a  d o se  o f  5 0 0  m g . P r o b e n e d d  d e la y s  u r in a ry  e x c re tio n . 
T h e ra p e u tic a lly  e í l e a iv e  c o n c e n tra t io n s  m a y  b e  í o u n d  in  
t h e  b ile  a n d  so m e  m a y  b e  e x c re te d  b y  th is  ro u te .

C e ía le x in  is  r e m o v e d  b y  h a e m o d ỉa ly s is  a n d  p e r i to n e a l  
d ialysis.

R e íe re n c e s .
1. Wise R. The pharmacokỉnetỉcs oí the oral cephalosporins—a revievv. J 

Antimicrob ơtemother 1990; 26 (suppl E): 13-20.

Preparations
Proprietary Preparotíons (details a re  g iven  in V olum e B)

Single-ingredienl Preparatíons. Arg.: Beliam ; B u tefinaf; Ccta- 
g rand; C efapo ten f; C e ía rin o lt; Celasporina; Ceíosporen; Cepor- 
ex in  Duo; C eporexin; Fabotop; K eloral; Lalexina; Lars; Lexìn; 
Lorbicelax; N ovalex in t; Ospexin; Perm vastat; Sanibiotic; Septi- 
lisin Duo; Septilisin; Trexina; Triblix; Velexina; Austral: 
C ephatm st; Cilex; Ialex; Ibilex; K eílex; Rancel; S porahexalt; Ausíria: C ephalobene; Keílex; Ospexin; Sanaxin; Belg.: Keíoral; BrazCeỉaben; C efadm ed; Celagel; Cetagran; Ceíalexol; Cela- 
nal; Ceíanid; Ceỉaxon; Cclexina; C e le n t; C elex in t; K tllax ina; 
Kellex; K d o ra lt ;  Lexin; Neo Ceflex; Neoceflex; P rim acd ; Proía- 
lex in a t;  Valllex; Canaí: A po-Cephalex; Kellex; Novo-Lexin: 
N u-C ephalex; chinạ: Bei D un  (SIM); F ulin  M eileng (#ỉ
W-); s h e n  Jia ( í l ĩ ) ;  Sporidex (ISCỀLýlSĩ); Cz.: C elaclen t; 
O sp ex in t; SporidexỶ; DenmK edex; F in .: Kelalex: Keíexin; Fr.: Ceíacet; C ep o rex in e t; Keíoral; Ger.; C ephalex t; GrKeía- 
lospes; K eỉaxin; K eũex; K eílogen; K ekrúial; M edalexine; Nep- 
to lin ; Nyllchlor: S in th ed llin ; Tricylamil; Zabyưex; Hong Kong: 
A po-C ephalexf; Cefacapxinf; Cclacin; C ephalexy lt; C ep h in t; 
Pelexin; M edolexin; O ra-C f; Ospexia" Soíilex; So lu lex in t; Syn- 
to le x in t; Hung.: Pyassan; India: A lcephin; Alexin; Allsaíe; 
A nphexin ; Axin-LA; Bactocep; Betaspore; Bỉolex; Bluccf; C- 
Lex; Cetacin; C e ỉa a ;  Celacure; C elalex; C da lin ; Celam ax; 
Celax; Ceíbact; C e lád al; Ceíel; Ceíf; Ceím ix; C ehop RM; Celex- 
in ; Cephadex; Cephal; Cephalex; C ephalkem ; Cephalpet; 
C epham ax; Cepharil; Cephaxin; C ephaxtar; Cexin; C iphlenat; 
Citaceph; Cuce{; Culexin; DT LX-Kid; E Cef-OD; Em ceph; Equi- 
trol; Faxe; Fex; Gencel; Gexin; H alexin; Hycel; KeĐex; Lecel; 
Lexa; Lexillin; Lexipil; LX; M epycep; M exeí; M onaceí; Neoceí; 
N iphex; Nufex; O ralex; O riphex; Phex in ; Rotex; Sepexin; Spor- 
idex; Indon.: Ceíabiotic; M adlexin; O spexin; P ra lex in t: Solaxin; 
Tepaxũi; T h era lex in t; Irĩ.: Ketlex; Israel: Celoral; Celovit; Ital.: 
Ceporex; Keíoral; Laíarin-Ị-; Jpn: Larixin; Malaysia: C elex in t; 
C ephanm ycin ; Felexin; M edolexin; O spexin: SoClex: Solulexin; 
Sporidex; U phalexin; Mex.: A c a d n t:  A n ce tev t; A rlexen; Cap- 
xin; Ceíalven C eporex; Facelitf; F lex im in t; Flextínol; Kellex; 
N aíad l; N ax ơ e la r  N1xelaf-C; O ptocel; Palcrxin; Q uim osporina; 
S e n õ c e t Sporiceỉ; Neth.: Keíoral; Norw.: K enex; Philipp.: 
A írex; B adlexin ; B andax; Benlexin; Blollex; Canelin; Ceíalin; 
C endalex; Ceporex; CFA; Civalex; C le p h in t: DUalex; Edexin; 
Eliphorin; Exel; Fablex; Palex; Falteria; Forexine; H alcepin t; 
In íex in ; Ivynall; KeOexỷ; Levrim ydn; Lexum ; L onarelt: Lyce- 
plix; M adexin; M edilexin; M edoxine; M eỉolex; M exin; M ontra- 
lexỷ; N eíadon; N eolecsin; N eríalex; O nellex; Pediaílex; 
Respinal; Selzef; Servisport-; Sorlex; SporidcxỶ; Xctace; Xinllex; 
Zepharyl; Zeporin; Zepotex; Z ex an ta f; Zinace; Zucoflaxinf;
Voi.-- K c P c x ; S .A fr .: B e le x ; K e llex ; Lenoceí-t-; R a n c e p h ; S in g a ­pore: A po-Cephalex; Celexin; C e p h a len t; C ephanm ydn ; 
Ceporex; Felexin; O spexin; Soũlex; Solulexin; Sporidex; U pha- 
lex in ; Spain: C eía lexgobenst; KcQoridỉna; L exinceít; Sulqui- 
pen+; T orlasporin t; Swed.: K eũex; Thai.: C elex in t; Ceíute; 
Celex; C elex in t; Cephalexyl; Cephin; Farm alex; Felexin: Ibilex; 
KeQex; Myceí; N eo lex in t; P o n d n ace ỉt; Seíasin t; Slalexin; Spor- 
icef; Sporidex t; Sporidin; Suphalex; Teplexin; ToAex: u lílex; 
V a taceph t; Zeplex; Turk.: M aksipon  Sef; UAE: Cetrin; UK: 
Ceporex; K eũex; ukr.: Lexin (HeKCHH); Ospexin (OcneKCHB)t; 
USA: C eíanex; Keflex; Veneĩ.: Bidocel; K eloral; Stricel.

M uhi-ingredient Preporotions. china: P ixian (ÍỀ5fe); X inđabao 
( S r ìẳ S ) ;  India: A lcephin-LA; Cacetí; Carbicel; Cecarb; Cefa- 
ìõng-D S; Celel-B; CeH-LA; Cep-BTO; C ephadex  LB; Mex.: A ilex- 
e n  B; Celabroxil; Cepobrom ; M ucoceí; R om box.

PhcRTnacopoeial P reparotioiu
B P 2014: C eíalex in  Capsules; C eỉa lex in  Oral Suspension; 
Cefalexin Tablets;
U SP 36: C ephalex in  Capsules; C ephalex in  for Oral Suspension; 
C ephalexin Tablets for Oral Suspension; C ephalexin Tablets.

Cefalonium (BAN.pìNNi

41071; Ca rba m oy I cefa lo ri di n e; Cefalonio; Céfalonium; 
Cephalonium; UeộanoHMÌi.
(7fl)-3-(4-Carbamoyl-1-pyridíniomethyl)-7-[2-(2-thienyl)acet-
amido]-3-cephem-4-carboxylate.
C20H,bNAS2=4S85 ,
CAS —  5575-21-3. . .

All cross-reỉerences reíer to entries in Volume A

http://www
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ATC Vet —  QJ5ĩDA90.
UNII —  K2P920217W.

P h a rm a c o p o e ia s .  BP(Vet) in c lu d e s  t h e  d ih y d ra te .

B P (V et) 2 0 1 4 : (C e ía lo n iu m ) . T h e  d ih y d ra te  is a  w h i te  o r  
a ta ìo s t  w h i te  a y s ta l l i n e  p o w d e r .  V e ry  s lig h tly  so lu b le  in  
w a te r  a n d  in  m e th y l  a lc o h o l;  in so lu b le  i n  a lco h o l, in  
d ic h lo r o m e th a n e , a n d  in  e th e r ;  s o lu b le  i n  d im e th y l 
su lỉo x id e . I t  d isso lv es  in  d i lu te  a d d s  a n d  in  a lk a lin e  
S o lu tions . S to re  a t  t e m p e r a tu r e  n o t  e x c e e d in g  30 deg rees . 
P ro te c t  t o m  lig h t.

P r o / ĩ í e

C e ía lo n iu m  is a  c e p h a lo s p o r in  a n tib a c te r ia l  u s e d  in  
v e te r in a ry  p rac tic e .

C e ta lo rid in e  ÍBAN, piNNi

40602; Ceíaloridin; Cefaloridina; Céíaloridìne; Cefaloridinum; 
Cephaloridine (USAN); Keíaloridiini; Ue<J)anópviflMH. 
(7/?)-3-n-Pyndiniomethyl)-7-[(2Tthienyl)acetamido]-3- 
cephem-4-carboxylate.
C19H17N3O4S2—415.5
ũ is  —  50-59-9. • ' • -
ẠTC—  J0ID802. ' ■
ATCVẻt —  QJ0ìDB02. - 
ÙNII—  LVZ1VC61HB.

ProỉỊle
C e ía lo r id in e  w a s  ọ n e  o f  th e  firs t c e p h a lo s p o rỉn  an tib a c te r ia ls  
to  b e  a v a ila b le  d in ic a lly .  I t  h a s  p ro p e r tie s  s im ila r  to  th o se  ò f 
c e ía lo tin  (p . 2 3 7 .1 ), b u t  is m o re  n e p h ro to x ic .  I t  h a s  b e e n  
g iv e n  b y  in je c tio n  b u t  is s e ld o m  u s e d  n o w .

Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B) 

Sừigle-ingredient Preparotíons. ĩndũr. Ceporan.

Cetalotin Sodỉum (BANM, piNNMi

38253; Ceíalotin-Natrium; Ceíạlotin sodná SÙI; Cefalotina 
sódica; Céíalotine sodique; .Ceíalotinnatrium; Cefalotin- 
nátrium; Ceíaiotino naưio druska; Ceíalotinum natricum; 
Ceíalotyna sodowa; Cephalothin Sodium (USAN); Ketalotii- 
ninatrium; Natrii Cefalotinum; Sodium Cephalothln; Haĩpníi 
UetịiauoTvtH. • ■ -
Sodium (7fl)-7-[2-(2-thienyl)acetamido]cephalosporanate; 
Sodỉum (7fl)-3-acetoxymethyl-7-[2-(2-thienyl)acetamido]-3- 
cephem-4-carboxylate.
C16H15N2Na06S2=418.4 -
CÃS —  153-61-7 (ceíalotin); 58-71-9 (ceíalotin sodium).
ATC —  J01DB03.
ATC Vet —  QJ01DB03.
UNII —  C22G6EYP8B.

P h a rm a c o p o e ia s .  I n  Chin., Eur. (see  p . v u ) , Jpn, a n d  us. 
P h .  E u r .  8 : (C e ỉa lo tin  S o d iu m ). A w h i te  o r  a lm o s t vvhite 
p o w d e r . F re e ly  s o lu b le  in  vvater; s lig h tly  so lu b le  in  
d e h y d ra te d  a lc o h o l. A  1 0 %  s o lu tio n  in  vvater h as  a  pH  of
4 .5  to  7 .0 . P ro te c t t o m  lig h t.

U S P  3 6 : (C e p h a lo th in  S o d iu m ). A  vvhite to  o ff-w h ite , 
p ra c tic a lly  o d o u rle ss , c ry s ta ll in e  p o w d e r . F re e ly  so lu b le  in  
vvater, in  so d iu m  c h lo r id e  0 .9 % , a n d  in  g lu co se  Solutions; 
in so lu b le  in  m o st o rg a n ic  so lv e n ts . p H  o f  a  2 5 %  so lu tio n  in  
vvater is b e tw e e n  4 .5  a n d  7 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

In c o m p a tib ili ty  a n d  s ta b ili ty . C e ía lo tin  s o d iu m  h a s  b e e n  
re p o r tẽ d  to  b e  in c o m p a tib ie  vvith am in o g ỉy co s id e s  a n d  
vvith m a n y  o th e r  d ru g s .  P r e d p i ta t io n  m a y  o c c u r in  Solu­
t io n s  w i th  a  p H  o f  less  t h a n  5.

Uses and Administration
C e ía lo tin  is a  í ir s t- g e n e r a tio n  p a re n te ra l  c e p h a lo sp o rin  
a n tib a c te r ia l  th a t  h a s  b e e n  u s e d  in  t h e  t re a tm e n t  of 
in le c tio n s  d u e  to  su sc e p tib le  b a c te r ia , a n d  ío r  su rg ica l 
in íe c tio n  p ro p h y la x ls , b ũ t  h a s  g e n e ra lly  b e e n  rep la c ed  b y  
n e w e r  c e p h a lo sp o rin s . I t  h a s  h ig h e r  a c tiv ity  a g a in s t G ram - 
p o s it iv e  t h a n  G ra m -n e g a tiv e  b a c te r ia .

C e ía lo tin  is g iv e n  a s  t h e  s o d iu m  sa lt  b y  s lo w  in tra v e n o u s  
in je c tio n  o v e r  3 t o  5 m in u te s  o r  b y  in te r m itte n t  o r  
c o n tin u o u s  in íu s io n . I t  m a y  b e  g iv e n  in tra m u s c u la r ly  b u t  
th is  r o u te  is p a in íu l .  D o se s  a re  e x p re s se d  in- te rm s  o f th e  
e q u iv a le n t  a ra o u n t  o f  c e fa lo tin ;  1 .06  g  o f  c e ía lo tin  so d iu m  ỉs 
e q u iv a le n t  to  a b o u t  1 g  o f  c e ía lo tin . T h e  u s u a l  dose  is 0 .5  to  
1 g  o f  c e ía lo tin  e v e ry  4  to  6 h o u rs ;  u p  to  12 g  d a ily  h a s  b e e n  
g iv e n  in  s e v e re  in íe c tio n s .

F o r  su rg ic a l in íe c tio n  p rọ p h y la x is , a  d o se  o f  2 g  is  g iv en  
in tr a v e n o u s ly  30  to  6 0  m in u te s  b e lo r e  t h e  o p e ra tio n , 
íoUovved b y  2 g d u r in g  su rg e ry ;  2  g is  g iv e n  e v e ry  6  h o u rs

p o s to p e ra tiv e ly  fo r  2 4  h o u rs .  F o r  p a tie n ts  u n d e rg o in g  h e a r t  
v a lv e  r e p la c e m e n t  o r  a r th ro p la s ty , c e ía lo tin  s h o u ld  b e  
c o n tin u e d  fo r  u p  to  7 2  h o u rs .

T h e  d o se  o f  c e ía lo tin  m a y  n e e d  to  b e  re d u c e d  in  r e n a l  
im p a lrm e n t,  s e e  p . 2 3 7 .2 .

F o r  d e ta ils  o f  d o se s  ỉn  c h ild re n , see  p . 2 3 7 .2 .
C e ía lo tỉn  s o d iu m  m a y  b e  a d d e d  to  d ia ly sis  S o lu tio n s  o r  

sa lin e  a n d  g iv e n  in tra p e r i to n e a lly .

Administration in children. C e ía lo tin  m a y  b e  g iv e n  to  ch il-  
d r e n  fo r  t h e  t r e a tm e n t  o f in íe c tio n s  c a u se d  b y  su sce p tib le  
G ra m -p o s itiv e  a n d  G ra m -n e g a tiv e  b a c te r ia . I t  is g iv e n  p a r-  
e n te ra lly  b y  d e e p  in tr a m u s c u la r  in ịe c tio n , b y  slovv in tra -  
v e n o u s  in je c tio n , o r  b y  in te r m i tte n t  o r  c o n tin u o u s  in tr a -  
v e n o u s  i n íu s io n .  T h e  u s u a l r e c o m m e n d e d  d o se  is 8 0  to  
1 6 0 m g /k g  d a ily  in  d iv id e d  do ses.

F o r  su rg ic a l in íe c tio n  p ro p h y la x is , c h ild re n  m a y  b e  g iv e n  
2 0  to  30  m g /k g  in  t h e  sa m e  d o s in g  sc h e d u le  as  fo r  a d u lts  (see  
U ses a n d  A d m in is tr a t io n , a b o v e ).

AdministaKon in renal impairment. R e d u c e d  d o ses  a re  
re c o m m e n d e d  if  c e ỉa ỉo tin  is g iv e n  to  p a tie n ts  w i th  r e n a l  
im p a ỉrm e n t.  A i te r  a n  in tra v e n o u s  lo a d in g  d o se  o f 1 to  2  g 
p a tie n ts  m a y  b e  g iv e n  th e  fo llo w in g  m a x im u m  d o ses  
a c co rd in g  to  th e i r  c re a t in in e  d e a r a n c e  (CC):
•  cc 50  to  8 0  m L /m in u te :  2  g  e v e ry  6  h o u rs
•  cc 25 to  5 0 m L /m ỉn u te :  1.5 g  e v e ry  6 h o u r s
•  cc 10 to  2 5  m L /m in u te :  1 g e v e ry  6  h o u r s
• cc 2 to  lO m L /m in u te :  5 00  m g  e v e ry  6  h o u rs
• cc less  t h a n  2  m L /m in u te :  5 0 0  m g  e v e ry  8  h o u is

Adverse Effects
T h e  a d v e is e  e íle c ts  a s s o d a te d  w ith  c e ía ỉo tin  a n d  o th e r  
c e p h a lo sp o rin s  a r e  b ro a d ly  s im ila r  to  th o s e  d e sc rib ed  for 
p e n id l l in s  (se e  B e n z y lp e n id llin ,  p . 2 2 9 .2 ) .  T h e  m o s t  
c o m m o n  a re  h y p e rs e n s it iv ity  re a c tio n s , i n d u d in g  sk in  
rash e s , u r tic a r ía , e o s in o p h ilia , ỉev e r , r e a c tio n s  re se m b lin g  
s e ru m  s ic k n ess , a n d  a n a p h y la x is .

T h e re  m a y  b e  a  p o s it iv e  r e sp o n se  to  t h e  C o o m b s ' te s t  
a l th o u g h  h a e m o ly tic  a n a e m ia  ra re ly  o c c u rs . N e u tro p e n ia  
a n d  th ro m b o c y to p e n ia  h a v e  o c c as io n a lly  b e e n  re p o r te d .  
A g ra n u lo c y to s ỉs  h a s  b e e n  a s s o d a te d  ra re ly  w ith  so m e  
c e p h a lo sp o rin s . B le e d in g  c o m p lica tio n s  r e la te d  to  h y p o p ro -  
th ro m b in a e m ia  a n d /o r  p la te le t  d y s íu n c t io n  h a v e  o c c u rre d  
e s p e d a lly  w i th  c e p h a ỉo sp o rín s  a n d  c e p h a m y d n s  h a v in g  a n  
N-methyỉthiotetrazole s id e -c h a ỉn , in d u d in g
•  c e ỉa m a n d o le
•  c e fb u p e ra z o n e
• c e ím e n o x im e
•  c e fm e ta z o le
•  c e ỉo n id d
•  c e fo p e ra z o n e
•  c e ío ra n id e
•  c e ío te ta n
•  c e íp ira m id e
•  la ta m o x e l.
T h e  p re se n c e  o f  a  metkylthiadiazoUthiol s id e -c h a in , a s  in  
cefazo lin , o r  a n  N-methylthiotriannt r in g , as  in  c e ỉtr ia x o n e , 
h a s  also  b e e n  a s s o d a te d  vvith su c h  b le e d in g  d ỉso rd e rs . 
H y p o p ro th ro m b in a e m ia  w h ic h  is  u s u a lly  re v e rs ib le  w i th  
v ita m in  K, w a s  o n c e  th o u g h t  to  b e  d u e  to  a n  a ỉte ra t io n  in  
in te s tin a l  f lo ra  b u t  in te r ie re n c e  w i th  p r o th r o n ib in  sy n th e s is  
n o w  seem s m o re  like ly .

N e p h r o to x id ty  h a s  b e e n  r e p o r te d  w i th  c e fa lo tin  
a lth o u g h  it is less to x ic  t h a n  c e fa lo iid in e . A c u te  r e n a l  
tu b u la r  n e c ro s is  h a s  fo llo w e d  e x cess iv e  d o sa g e  a n d  h a s  also  
b e e n  a s s o d a te d  w i th  its  u se  in  o ld e r  p a tie n ts  o r  th o se  w ith  
p re -e x is t in g  r e n a l  im p a i rm e n t,  o r  w h e n  u s e d  vvith 
n e p h ro to x ic  d ru g s  s u c h  as  a m in o g ly co s ỉd e s . A c u te  in te r -  
s titia l n e p h r í t is  is a lso  a p o ssib ility  as  a  m a n i íe s ta t io n  of 
h y p e rse n s it iv ity .

T ra n s ie n t in c re a se s  in  l iv e r  e n z y m e  v a lu e s  h a v e  b e e n  
re p o r te d . H e p a tit is  a n d  c h o le s ta t ic  j a u n d ic e  h a v e  o c c u rre d  
ra re ly  vvith s o m e  c e p h a lo sp o rin s .

C o n v u ls io n s  a n d  o th e r  s igns  o f  CNS t o x id ty  h a v e  b e e n  
a s s o d a te d  w i th  h ig h  do ses, e s p e d a l ly  in  p a tie n ts  vvith se v e re  
r e n a l  im p a irm e n t.

G a s tro in te s tin a l  a d v e rse  e tie c ts  su c h  a s  n a u s e a ,  v o m itin g , 
a n d  d ia r rh o e a  h a v e  b e e n  re p o r te d  ra re ly . P ro lo n g e d  u se  
m a y  re s u lt  i n  o v e rg ro v v th  o f n o n -su s c e p tib le  o rg a n ism s  a n d , 
a s  w i th  o th e r  b r o a d - s p e c tr u m  a n tib a c te r ỉa ls ,  p se u d o -  
m e m b ra n o u s  co litis  m a y  d e v e lo p  (see  a lso  p . 2 3 7 .2 ).

T h e r e  m a y  b e  p a in  a t  t h e  i n je c t i o n  s i t e  a l t e r  
in tr a m u s c u la r  u se , a n d  th ro m b o p h le b itis  h a s  o c c u rre d  o n  
in tra v e n o u s  i n íu s io n  o f  c e p h a lo sp o rin s . C e la lo tin  a p p e a rs  to  
b e  m o re  lik e ly  t o  c a u se  su  c h  lo ca l r e a c t io n s  t h a n  o th e r  
c e p h a lo sp o rin s .

Antibiotic-assoáated colitis. P se u d o m e m b ra n o u s  co litis  
h a s  o c c u rre d  w i th  m a n y  a n tib a c te r ia ỉs , i n d u d in g  b ro a d -  
s p e c tru m  c e p h a lo s p o r in s .1' 5 I n  1991 th e  U K  C SM  w a m e d 4 
o f  th e  d a n g e rs  o f  p s e u d o m e m b ra n o u s  co litis  vvith  th e  
n e w e r ,  as w e l l  a s  t h e  o ld er , o r a ỉ  c e p h a lo sp o rin s . I n  a d d i-  
t io n  to  33 r e p o r ts  o f  p s e u d o m e m b ra n o u s  co litis  a s s o d a te d

w ith  c e ía lex in , ce& ad ine, c e íad ro x il, a n d  c e ía d o r ,  6 of 
w h ic h  p ro v e d  ía ta l, th e y  h a d  rece iv ed  12 re p o r ts  o f p ro b -  
ab le  o r  c o n â rm e d  cases  w i th  c e íu ro x im e  a x e ti l  a n d  15 
w ith  ce ũ x im e , o n e  o f th e m  ía ta l. In  d in ic a l  s tu d ie s  of 
c e lu ro x im e  ax e til a n d  c e ă x im e , d ia r rh o e a  a n d  p se u d o -  
m e m b ra n o u s  co litis  a p p e a re d  to  b e  d o se -re la te d  a n d  th e re -  
fo re  th e  CSM  r e c o m m e n d e d  th a t  h ig h e r  d o ses  sh o u ld  b e  
rese rv e d  fo r  se v e re  in ỉe c tio n s . I n  a n y  e v e n t t h e y  ad v ise d  
th a t  tre a tm e n t  s h o u ld  b e  s to p p e d  ư  sy m p to m s su g g estiv e  
o f  p se u d o m e m b ra n o u s  colitis a ro se .

F o r h ư th e r  d iscu ss io n  o ỉ  t h e  m a n a g e m e n t  o f th is  
c o n d itio n , see  p . 1 83 .1 .
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H ypersensh ivH y . H y p e rse n sitiv ity  reac tio n s , u p  to  a n d  
in d u d in g  ra re  re p o r ts  o f a n a p h y la x is , a re  rec o g n ised  
a d v e n e  e tiec ts  o f  c e p h a lo sp o rin s . H ow ever, t h e r e  is so m e  
d e b a te  a b o u t  th e  risk s  o f c ro ss-sen sitiv ity  b e tw e e n  ce p h - 
a lo sp ọ rin s  a n d  p e n it í ll ỉn s ,  a n d  b e tw e e n  c e p h a lo sp o rin s  o f 
d iH eren t d a s se s .ư

A  s tu đ y  in  p a tie n ts  vvith d o c u m e n te d  p e n id l l in  a lle rg y  
ío u n d  th a t  14 o l 128  h a d  p o s it iv e  sk in -tes t re s u lts  to  o n e  o r  
m o re  o f ce ía lo tin , c e ía m a n d o le , c e fu ro x im e , ce ftaz id im e , 
c e ítria x o n e , o r  c e ỉo ta x im e .1 O f 101 p a tie n ts  w i th  n e g a tiv e  
sk in - tes t re su lts  to  th e  la t t e r  4  d ru g s, a ll  to le ra te d  
su b s e q u e n t te s t d o se s  o ỉ  c e h iro x im e  axe til a n d  c e ítr ìa x o n e . 
H o w ev er, t h e  11%  cro ss -re a c tiv ity  ra te  w a s  c o n s id e re d  to  
s u p p o rt  th e  a v o id a n c e  o f ce p h a lo sp o rin s  in  p a tie n ts  w i th  
p o sitiv e  resu lts  to  p e n id l l in  s k in  tests.

In  c o n tía s t, a  revievv2 q u e s tio n e d  th e  e v id e n c e  th a t  cross- 
sen sitiv ity  r a te s  be tvveen  p e n id l l in s  a n d  c e p h a lo sp o rin s  a re  
as  h ỉg h  as  th e  o f te n - d te d  ra te s  o f 8  to  18 % . I t  c o n s id e re d  
th a t  th e  im m u n e  resp o n se  to  c e p h a lo sp o rin s  is h ig h ly  
d e p e n d e n t  o n  th e i r  s id e -c h a in  s tm c tu re , vvh ich  m o re  
c losely  resem b les  p e n id l l in s  in  so m e  th a n  in  o th e r s .  I t  vvas 
su g g ested  th a t
•  u  a  p a tie n t  h a d  a  h is to ty  c o n s is te n t  w i th  a  se v ere , IgE - 

m e d ia te d  re a c tio n  to  a  p e n id l l in  t h e n  c e p h a lo sp o rin s  
su c h  as  c e ỉa lo tin  a n d  c e to x itin , w ith  a  s im ila r  7 -p o s it io n  
s id e -c h a ln  o n  th e  b e ta - la c ta m  ring , s h o u ld  b e  u se d  w ith  
c a u tio n

•  u  th e  re a c tio n  íollovved u se  o f  a m p id l lin  o r  a m o x iđ l lin  
th e  c e p h a lo sp o iin s  w i th  a  s im ila r  s id e -c h a in  (ce ía lex in , 
ce íra d in e , ce fa triz in e , ce ía d ro x il, c e ía d o r , a n d  cefprozil) 
sh o u ld  b e  u se d  w ith  c a u tio n

•  p a tie n ts  w h o  h a v e  h a d  a n o n -Ig E -m e d ia te d  re a c tio n  to  a  
p e n id l l in ,  c e p h a lo sp o rin s  m a y  be  u se d  ( in  u n c e r ta in  
cases, e le c tiv e  p e n id l l in  sk in  tes tin g  is ad v isa b le)

T he  in đ d e n c e  o f  c ro ss -re a c tiv ity  in  p e n id lH n -a lle rg ic  
p a tie n ts  a p p e a rs  to  v a ry  w i th  th e  g e n e ra t io n  o ỉ  th e  
c e p h a lo sp o rin , b e ũ ig  h ig h es t w i th  th e  f in t -g e n e r a t ío n  d ru g s  
(co n s id e re d  to  b e  a b o u t  0 .4 % ) a n d  v ữ tu a lly  a b s e n t  fo r d ru g s  
su c h  as  c e lu ro x im e , ce íp o d o x im e , a n d  c e íđ ìn ir .  P a tie n ts  
w h o  h a v e  h a d  a  ty p e - I  r e a c tio n  to  a  sp e đ fic  c e p h a lo sp o rin  
sh o u ld  p ro b ab ly  n e v e r  b e  g iv e n  th a t  d m g  a g a in , b u t  t h e  risk  
o ỉ  c ro ss-sen sitiv ity  to  a n o th e r  c e p h a lo sp o rìn  a p p e a rs  to  b e  
lovv iỉ th e  s id e -c h a in s  o f  th e  d ru g s  a re  n o t  s im ila r .

F o r  m e n t io n  o f  p o ss lb le  c ro s s - re a c tiv ity  b e tv v e e n  
c e ftaz id lm e  a n d  a z tte o n a m , se e  u n d e r  A z ư e o n a m , p . 2 2 5 .1 .
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Precautions
L icensed  p ro d u c t  in ỉo rm a t io n  S tates th a t  c e ỉa lo tin  s h o u ld  
n o t  b e  g iv e n  to  p a tie n ts  w h o  a r e  h y p e rse n s it iv e  to  i t  o r  to  
o th e r  c e p h a lo sp o rin s  (b u t s e e  a lso  ab o v e ). Im m u n o lo g ic a l  
s tu d ie s  h a v e  su g g e ste d  th a t  u p  to  2 0 %  o í  p e n id Ị l in - s e n s itiv e  
p a tie n ts  m a y  a lso  b e  a llerg ic  t o  c e p h a lo sp o rin s  a l th o u g h  
d in ic a l  s tu d ie s  in d ic a te  a  lovver ừ e q u e n c y  a n d  th e  t ru e

The Symbol t  denotes a preparation no longer actively marketed
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i n d d e n c e  Is u n c e r ta in ;  g re a t c a re  s h o u ld  b e  ta k e n  ư c e ía lo tin  
is to  b e  g iv e n  to  s u c h  p a tie n ts .  C a re  is a lso  n e c e s sa ry  in  
p a tie n ts  w i th  a  h is to ry  of a lle rg y .

C e la lo tin  s h o u ld  b e  g iv e n  w i th  c a u tio n  to  p a tie n ts  w i th  
ren a l '. im p a irm e n t;  do sag e  r e d u c t io n  m a y  b e  n e c essa ry . 
R e n a l a n d  h a e m a to lo g ic a l  s ta tu s  s h o u ld  b e  m o n ito re d  
e s p e d a l ly  d u r in g  p r o lo n g e d  a n d  h ig h -d o s e  th e r a p y .  
C e ía lo tìn  a n d  so m e  o th e r  c e p h a lo s p o rin s  a n d  c e p h a m y d n s  
(ce ío ra n id e , c e ío te ta n , c e ío x itin , a n d  c e tp iro m e ) m a y  
in te r fe re  w i th  th e  Ja ífé  m e th o d  o f  m e a s u r in g  creatinL ne 
c o n c e n tra t io n s  a n d  m a y  p r o d u c e  ía lse ly  h ig h  v a lu e s ; th is  
s h o u ld  b e  b o m e  ỉn  m in d  w h e n  m e a s u r in g  re n a l  íu n c t io n . 
P o s itiv e  re su lts  to  th e  d ire c t C o o m b s ' te s t  h a v e  b e e n  ío u n d  
d u r in g  t r e a tm e n t  w ith  c e ía lo tin  a n d  th e s e  ca n  in te r íe re  w ith  
b lo o d  c ro s s -m a tc h in g . T h e  u r ú ie  o f  p a tie n ts  b e in g  t re a te d  
w ith  c e ía lo tin  m a y  give fa ls e -p o s itiv e  re a c tio n s  fo r  g lu co se  
u s in g  c o p p e r- re d u c t io n  re a c tio n s .

Sodium content. E ach  g  o f  c e fa lo ú n  so d iu m  c o n ta in s  
a b o u t  2 .3 9 m m o l o f  so d iu m .

Interactìons
T h e  u s e  o f n e p h ro to x ic  d ru g s  s u c h  as th e  a m in o g ly co sid es  
g e n ta m id n  a n d  to b ra m y d n  m a y  in c re a se  th e  risk  o f  k id n e y  
d a m a g e  w ith  c e ía lo tin . T h e re  is a lso  so m e  e v id e n c e  for 
e n h a n c e d  n e p h ro to x id ty  vvith t h e  lo o p  d iu re tic  h iro se m id e , 
b u t  th is  is less c e rta in  t h a n  fo r  íu ro s e m id e  vvith c e ía lo rid in e . 
As vvith p e n id l l ln s ,  th e  r e n a l  e x c re tio n  o f c e ỉa lo tin  a n d  
m a n y  o th e r  c e p h a lo sp o rin s  is in h ib i te d  b y  p ro b e n e d d . 
T h é re  m a y  b e  a n ta g o n ỉs m  b e tv v e e n  c e ía lo tin  a n d  b a c te r io -  
s ta tic  a n tib a c te r ia ls .

Antỉmicrobial Actìon
C e ía lo tin  is a  b e ta - la c ta m  a n t ib a a e r i a l .  I t  is b a c te r id d a l  a n d  
ac ts  s im ila r ly  to  b e n z y lp e n id ll in  (p . 2 3 0 .1 ) b y  in h ib itin g  
sy n th e s is  o í  t h e  b a c te r ia l cell w a ll. I t  is m o st a c tiv e  a g a in s t 
G ra m -p o s itiv e  c o c d , a n d  h a s  m o d e r a te  a c tiv ity  a g a ìn s t so m e  
G ra m -n e g a tív e  b a d ll i .
•  S e n s itìv e  G ra m -p o s itiv e  c o c d  i n d u d e  b o th  p e n id U in ạ se -  

a n d  n o n - p e n i d l l i n a s e - p r o d u c i n g  s t a p h y l o c ó c d .  
a l th o u g h  m e t id ll in - re s is ta n t  s ta p h y lo c o c d  ã re  res is ta n t; 
m o s t  s tr e p to c o c d  a re  a lso  se n sitiv e , b u t  n o t  p e n id l l in -  
r e s is ta n t  Streptococcus pneumoniae; e n te r o c o c d  a re  u su a lly  
res is ta n t.
S o m e G ra m -p o s itiv e  a n a e r o b e s  a re  a lso  su scep tib le . 
C e lá lo tin  is u su a lly  in a c tiv e  a g a in s t  Listería monotytogencs.

•  A m o n g  G ra m -n e g a tív e  b a c te r ia  c e ía lo tin  h a s  ac tiv ity  
a g a in s t  so m e  E n te ro b a c te r ia c e a e  i n d u d in g  s tra in s  o f 
Escheridãứ coli, Klebsiella pneumoniae, Proteus mirabilis, 
Sabnorưlla, a n d  shigclla spp ., b u t  n o t  a g a in s t  Enterobaơer, 
in d o le -p o s it ìv e  Prơteus, o r  Senatia spp .
I t is also  a c tív e  a g a in s t Moraxilla catarrhalú {Branhamella 
catarrhalừ). a n d  Neừseria sp p ., t h o u g h  Haemophiỉus 
infỉuemae is m o d e ra te ly  r e s is ta n t .
Bacteroides ỷragilừ a n d  Pseudomonas amtginosa a re  n o t  
se n sitiv e . M y c o b a a e r ia ,  m y c o p la sm a , a n d  tu n g i a re  
res is ta n t.

Resừtana oi b a c te r ia  to  c e ía lo tin  m a y  b e  d u e  to  se v era l 
m e c h a n ism s : th e  d ru g  m a y  b e  p r e v e n te d  ừ o m  re a c h in g  its  
s ite  o ỉ  a c tio n , ỉo r  e x a m p le  in  so m e  G ra m -n e g a tiv e  
o rg a n ism s  th e  ce ll w a ll m a y  b e  a  p o te n t ìa l  b a rr ie r ; th e  
ta rg e t  p e n id l l ln -b in d in g  p ro te in s  m a y  b e  a lte re d  so  th a t  
c e ía lo tin  c a n n o t  b in d  w i th  t h e s e  p ro te in s ;  o r, m o s t  
im p o r ta n tly ,  t h e  o rg a n i ỉm  m a y  p ro d u c e  b e ta - la c ta m a se s
(cephalosporinases). Ceíalotìn is relatively resistant to 
h y d ro ly s is  b y  s ta p h y lo c o c c a l  b e ta - la c ta m a s e ,  b u t  is 
in a c tiv a te d  b y  a v a rie ty  o í  b e ta - la c ta m a s e s  p ro d u c c d  b y  
G ra m -n e g a tiv e  o rg an ism s; r e s is ta n c e  o f G ra m -n e g a tiv e  
o rg a n ism s  o f te n  d e p e n d s  o n  m o re  t h a n  o n e  íac to r. 
R e s is ta n c e  c a n  b e  c h ro m o s o m a lly  o r  p la sm id -m e d ia te d  
a n d  m a y  s o m e tim e s  b e  in d u d b le  b y  ce p h a lo sp o rin s .

C e r ta in  s tra in s  o ỉ  b a c te r ía  m a y  b e  in h ib ite d  b u t  n o t  k illed  
b y  c e p h a lo sp o rin s  o r  p e n id l l in s  a n d  in  su c h  cases  th e  
m in im n m  b á c te i id d a l  c o n c e n tr a t io n  is m u c h  g re a te r  th a n  
th e  m in im u m  in h ib ito ry  c o n c e n tra t io n ;  th is  is knovvn  as 
to le ra n c e .

As w eU  a s  w i th  o th e r  c e p h a lo sp o rin s , so m e  cross- 
re s is ta n c e  m a y  o c c u r  b e tv v een  c e ía lo tin  a n d  th e  p e n id l l i-  
n a s e - re s is ta n t  p e n id l l in s .

Pharmacokinetics
C e ía lo tin  is p o o r ly  a b so tb e d  f ro m  th e  g a s tro in te s tin a l  tra c t. 
A fte r  i n tr a m u s c u la r  in je c tio n  p e a k  p la sm a  c o n c e n tra tio n s  of 
a b o u t 10  a n d  2 0  m ic ro g ra m s/m L  o c c u r  w i th in  30  m in u te s  oi 
doses o f  5 0 0  m g  a n d  1 g, re sp e c tiv e ly . A  c o n c e n t ta t io n  oí 
3 0 m ic ro g ra m s /m L  h a s  b c e n  T ep o rte d  15 m in u te s  a f te r  th e  
in tra v e n o u s  in ịe c tio n  o f  a  1-g  d o se ; a  ra n g e  oi 14 to  
2 0 m ic ro g ra m s /m L  h a s  b e e n  a c h ie v e d  b y  th e  c o n tin u o u s  
in tr a v e n o u s  in fu s io n  o f 5 0 0  m g /h o u r .

C e ía lo tin  is  v rid e ly  d is tr ib u te d  in  b o d y  t issu es  a n d  Đ uids 
e x c e p t t h e  b ra in  a n d  CSF v v h ere  t h e  c o n c e n ư a tio n s  
a c h ie v e d  a re  lo w  a n d  u n p re d ic ta b le .  I t  a o s s e s  th e  p la c e n ta  
a n d  lo w  c o n c e n ơ a t io n s  h a v e  b e e n  d e te c te d  in  b re a s t  m ilk .

T h e  p lasm a  h a lf- life  v a rie s  f ro m  a b o u t  3 0  to  5 0  m in u te s ,  b u t  
m a y  b e  lo n g e r  in  p a tie n ts  vvith  r e n a l  im p a irm e n t,  e sp e d a lly  
th a t  o f th e  m e ta b o li te . A b o u t 7 0 %  o f c e ỉa lo ú n  is  b o u n d  to  
p lasm a  p ro te in s .

A b o u t 2 0  to  3 0 %  of c e fa lo tin  is rap iòũy  d e a c e ty la te đ  in  
th e  lív e r  a n d  a b o u t  6 0  to  7 0 %  o f a  d o se  is  e x c re te d  in  th e  
u r in e  b y  th e  r e n a l  tu b u le s  w i th in  6  h o u r s  as  c e ỉa lo tin  a n d  
th e  less ac tiv e  m e ta b o li te , d e sa c e ty lc e ỉa lo tin . H ig h  u r in e  
c o n c e n tra tio n s  o f  8 0 0 m ic ro g ra m s /m L  a n d  2 .5  m g /m L  h a v e  
b e e n  se e n  a f te r  in ư a m u s c u la r  d o ses  o f  5 0 0  m g  a n d  l g .  
re sp e c d v e ly . P r o b e n e đ d  b lo ck s  t h e  r e n a l  e x c re tio n  o f 
c e ía lo tin . A  v e ry  sm a ll a m o u n t  is e x c re te d  in  b ile .

Preparatìons
PropHetary Preparations (à e u ils  a re  g iven  in V olum e B)

Single-ingredient Preparotions. Arg.: A recam in; Ceíade; Dasu- 
glon Keũin; AustraL: K eũ in  N eutral; Braz.: Ceíalin; Celalotíl; 
Ceíarìston; Kelalom ax; Kellin; Canad.: C eporadn ; China: Feng- 
saixing Gr.: P ra ao g e n ; Inàon.: C ep h a tio n t; Exion;
M orax ine t; Mex.: C efelenf; C e ltin a t; Falot; Fam to; Keílin; 
Kelolit: Liroken I; Loriken; L o tin t; Tecphatil; Neth.: Keílin; Norw.: Keílin; phílipp.: Feze[f; Singapore: Ceíadin; Thai.: 
Ceíadin; Vencz.: Ceden.

Pharmacopoeiol Preparalỉons
USP 36: C ephalo th in  íor ln jection ; C ephalo ih in  Injection.

Cefamandole /BAN, USAN, riNNỊ

83405; Cefamandol; Céíamandole; Ceíamandolum; Cepha- 
mandole; Compound 83405; Keiãmandoli; LịeộaMaHAOn. 
(7fi)-7-D-Mandelamido-3-(l-methyl-lH-tetrazol-5-ylthio- 
methyl)-3-cephem-4-carboxỵlic aciđ;{6fl-[6a,7|3(/?’)]}-7- 
[(hydroxyphenylacetyl)amlno]-3-{[(l -methyl-1 H-tetrazol-5- 
yl)thio]methyl}-8-oxo-5-thia-1 -azabicydo[4.2.0]oct-2-ene-2- 
carboxylic acid.
C,8H,8N60 5S2=4625 
CAS —  34444-01-4.
ATC —  J0IDC03.
ATC Vet —  Q101DC03.
UNII —  5CKP8C2LU.

C e ta m a n d o le  N a ía te  /BAN, USAN, riNNM/

106223; Cefamandol, nafato de; Cefamandole Formate 
Sodium; CéfamandoIe, Naíate de; Cefamandole Nafate 
Sodium; Cefamandoli nafas; Cefamandolĩ Naíatum; Cefa- 
mandolio nafatas; Cefamandolnafat; Cefamandol-nafát' 
Ceíamandolu naían; Ceímandoli Nafas; Cephamandole 
Nafate; Kefamandolinafaatti; Nafato de cefamandoI; 
UeộaMaHAO/ia Haộaĩ.
Sodium (7fl)-7-[(2í?)-2-formyloxy-2-phenylacetamido]-3-(l - 
methyl-1 H-tetrazol-5-ylthiomethyl)-3-cephem-4-carboxy- 
late.
Ci9H17N6Na06S2=5125 
CAS —  42540-40-9.
ATC —  J01DC03.
ATC Vet —  QI01DC03. '
UNII —  8HD07941D0.

P h a rm a c o p o e ia s .  In  Eur. (see  p . vii) a n d  us.
P h . E u r .  8: (C e ía m a n d o le  N a ta te ) . A  vvhite. o r  a lm o s t w h ite  
povvder. F ree ly  so lu b le  in  w a te r;  sp a rin g ly  so lu b le  in  m e th y l 
a lco h o l. A  10%  s o lu tio n  in  w a t e r h a s  a  pH , m e a s u re d  a íte r  
30 m in u te s ,  of 6 .0  to  8 .0 . S to re  in  a ir t ig h t  c o n ta in e rs . P r o te a  
Iro m  lig h t.

U S P  36 : (C e la m a n d o le  N a ỉa te ) . A vvhite , o d o u rless , 
c ry sta llin e  so lid . S o lu b le  in  w a te r  a n d  in  m e th y l  a lcoho l; 
p ra a ic a l ly  in so lu b le  in  c h lo ro lo rm , in  c y c lo h e x a n e , in  
e th e r , a n d  in  b e n z e n e . pH  o f a  1 0 %  so lu tio n  in  w a te r  is 
b e r n e e n  3.5 a n d  7 .0 . S to re  in  a ir t ig h t  c o n ta in e rs .

In co m p a tib ility  a n d  s ta b ili ty . C e fa m a n d o le  n a ía te  h a s  
b e e n  re p o r te d  to  b e  in c o m p a tib le  w i th  a m in o g ly co sid es  
a n d  w ãth  m e tro n id a z o le .  F o rm u la tio n s  o f c e ỉa m a n d o le  
n a ỉa te  av a ila b le  ío r  in je c tio n  c o n ta in  s o d iu m  c a rb o n a te  
a n d  a re  in c o m p a tib le  w ith  S o lu tio n s  c o n ta in in g  c a ld u m  o r 
m a g n e s iu m  salts . W h e n  re c o n s t i ĩu te d  w i th  w a te r  th e  sod- 
iu m  c a rb o n a te  r a p id ly  h y d ro ly se s  a b o u t  3 0 %  o f th e  e s te r  
to  c e ía m a n d o le  so d iu m ; d u r in g  s to ra g e  o f  th e  reco n sti-  
tu te d  s o lu tío n  a t  ro o m  te m p e ra tu re  c a rb o n  d ỉo x id e  is p ro -  
duced .
R e íe re n c e s .

1. Frable RA. it aI. stability 0í ceíamandole natata injeciion wúh parenteral 
Solutions and additives. Am J Hosp Pharm 1982: 39: 622-7. Coưectìon. 
ibid: 1479.

C e ta m a n d o le  S o d iu m  /BANM, riNNMỊ

Ceíamandol sỏdico; Céfamandole Sodique; Cephamandole 
Sodium; Natrii Ceíamandolum; HaTpnìi LịeộaMaHAon. 
C,8H)7Ní Na05S2=484.5 
045 —  30034-03-8.

ATC —  J01DC03.
ATC Vet —  QJ0ỈDC03.
UNỊI —  IY62340DVR. _; J  ;

Uses and Administratìon
C e ỉa m a n d o le  is a  s e c o n d - g e n e ra d o n  c e p h a lo s p o iin  a n tib a c -  
te r ia l u s e d  in  th e  t r e a tm e n t  o f  in ỉe c tio n s  d u e  to  su s c e p tib lí  
G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a a e r i a  ( in d u d ín g  
in ỉe c tio n s  o f  th e  r e s p ira to ry  a n d  g e n ito - u r in a ry  t r a a s ,  
b o n e s  a n d  jo in ts ,  a n d  o f  t h e  sk in  a n d  sk in  s t r u a u r e )  a n d  fo r  
su rg ỉca l in íe c tio n  p ro p h y la x is .  F o r  de ta ils  o f  th e s e  in le a io n s  
a n d  th e i r  t r e a tm e n t ,  s e e  u n d e r  C h o ice  o f A n tib ac te ria ], 
p . 172 .2 .

C e ía m a n d o le  is g iv e n  p rin c ip a lly  as  c e ía m a n d o le  n a ía tc  
( th e  s o d iu m  sa lt o f  c e la m a n d o le  ío rm y l e s te r ) . D oses a re  
e x p re s s e d  in  t e r m s  o f  t h e  e q u iv a l e n t  a m o u n t  o í  
c e ỉa m a n d o le ;  1.05 g o f  c e ỉa m a n d o le  s o d iu m  a n d  1.1 l g  o ; 
c e ỉa m a n d o le  n a la te  a re  e a c h  e q u iv a le n t  to  a b o u t  1 g o ' 
c e ía m a n d o le . I t  is g iv e n  b y  d e e p  ỉn ư a m u s c u la r  in je c tio n , b- 
sIow  in tr a v e n o u s  in je c tio n  o v e r  3 to  5 m in u te s ,  o r  b ' 
in te r m i tte n t  o r  c o n t in u o u s  ín ỉu s io n  in  doses  o f  0 .5  to  2 Ị 
e v e ry  4  to  8  h o u r s  d e p e n d in g  o n  th e  s e v e r i ty  oi the 
in le n io n .  If  c e la m a n d o le  is u s e d  w ith  a n  am in o g ly co s id e  
th e  d ru g s  s h o u ld  b e  g iv e n  se p ara te ly .

F o r su rg ic a l i n í e a i o n  p ro p h y la x is , a  d o se  o f  1 o r  2 ị 
in ữ a v e n o u s ly  o r  in tr a m u s c u la r ly  30  to  6 0  m in u te s  be fo rt 
su rg ica l in c is io n , fo llo w e d  b y  1 o r  2 g  e v e ry  6 h o u r s  fo r  2 4  tc 
4 8  h o u rs .  is r e c o m m e n d e d .  F o r  p a tie n ts  u n d e rg o in ị  
p ro c e d u re s  in v o lv in g  im p la n ia tio n  o f p ro s th e tic  dev ices  
c e ía m a n d o le  s h o u ld  b e  c o n tin u e d  fo r u p  10  72 h o u rs .

T he  d o se  o f c e ía m a n d o le  m a y  n e e d  to  b e  re d u c e d  in 
p a tie n ts  w i th  r e n a l  im p a irm e n t.  see  p . 2 3 8 .3 .

F o r d e ta ils  of d o se s  in  c h ild re n , see  p . 2 3 8 .3 .

Administration in children. C e la m a n d o le  m a y  b e  g iv en  to  
c h ild re n  fo r  th e  t r e a tm e n t  of in le c tio n s  c a u se d  b y  su scep ti-  
b le  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a a e r i a  a n d  fo r  su r-  
gical in íe c tìo n  p ro p h y la x is .  It is g iv e n  p a re n te ra l ly  b y  d e e p  
in t r a m u s c u la i  i n j e a io n ,  b y  s lo w  in ư a v e n o u s  in je c tío n  
o v e r  3 to  5 m in u te s ,  o r  b y  in te r m i t te n t  o r  c o n tin u o u s  
in íu s io n .

F o r  t r e a tm e n t ,  c h ild re n  o v e r  1 m o n th  of a g e  m a y  be  
g iv en  5 0  to  lO O m g /k g  d a ily  in  d iv id e d  doses  e v e ry  4  to  8 
h o u rs ;  1 5 0 m g /k g  d a ily  m a y  b e  g iv e n  in  s e v e re  in le c tio n s , 
b u t  th is  d o se  s h o u ld  n o t  e x c ee d  th e  m a x im u m  a d u lt  dose  
(see  U ses a n d  A d m in is tr a t io n , ab o v e ).

F o r su rg ic a l in ie c t io n  p ro p h y la x is . c h ild re n  o v e r  3 
m o n th s  o f  ag e  m a y  b e  g iv c n  c e fa m a n d o le  in  a  s im ila r  
s c h e d u le  to  a d u lts  (se e  a b o v e ); 50  to  lO O m g /k g  is g iv e n  
daily  in  e q u a lly  d iv id e d  doses.

AdministraHon in renal impairment. P a re n te ra l  doses  o ỉ 
c é ỉa m a n d o le  s h o u ld  b e  re d u c e d  fo r  p a tie n ts  w i th  r e n a l  
im p a i tm e n t .  A ỉte r  a n  in itia l d o se  o ỉ  1 to  2 g  t h e  fo llo w in g  
m a in te n a n c e  d o se s  h a v e  b e e n  re c o m m e n d e d  b a sed  o n  
c re a tin in e  d e a r a n c e  (C C ):
• cc 50 to  8 0 m L /m in u te  p c r  1 .7 3 m 2: 0 .7 5  to  2 g  e v e ry  6 

h o u rs
• cc 2 5  to  5 0 m L /m in u te  p e r  1 .73  m 2: 0 .7 5  to  2 g  e v e ry  8 

h o u rs
• cc 10 to  25  m L /m in u te  p e r  1 .7 3 m 2: 0 . 5 t o  1 .2 5 g e v e r y  8 

h o u rs
• cc 2 to  lO m L /m in u te  p e r  1 .73  m 2: 0 .5  to  1 g  e v e ry  12 

h o u rs
• cc less  t h a n  2 m L /m in u te  p e r  1.73 m 2: 2 5 0  to  7 5 0 m g  

e v e ry  12 h o u rs

Adverse Effects and Precautions
A s ỈOT C e ía lo tin  S o d iu m , p. 2 3 5 .2 .

As m e n t io n e d  u n d e r  C e la lo tin , c e p h a lo sp o rin s  w ith  a n  
N -m é th y l th io te ư a z o le  s id e -c h a in  su c h  as  c e la m a n d o le  (a n d  
p o s s ib ly  th o s e  w i t h  m e t b y l th í a d i a z o le t h io l  o r  N - 
m e th y l th io tr ia z in e  s id e -c h a in s  as  w e ll)  m a y  p r o d u c e  
b le e d in g  d iso rd e rs  a s s o d a te d  w i th  h y p o p ro th ro m b in a e m ia  
a n d /o r  p la te le t  d iso rd e rs .

Sodium content. 1.05  g  o{ c e ỉa m a n d o le  s o d iu m  a n d  1.1 l g  
o f  c e ía m a n d o le  n a ía t e  e a c h  c o n ta in  a b o u t  2 .2 m m o l  o f 
so d iu m .

Interadions
A  d isu lf ira m -lik e  in te r a c t io n  w i th  a lc o h o l m a y  o c c u r a n d  
h a s  b e e n  a tt r ib u te d  to  t h e  N - m e th y lth io te tra z o le  s id e -c h a in  
o f  c e ía m a n d o le ;  p a t ie n ts  s h o u ld  a v o id  a ỉc o h o l d u r in g , a n d  
ío r  a t  le a s t  s e v e ra l  d a y s  a h e r ,  c e fa m a n d o le  ư e a tm e n t .  
I n te ra c t io n s  a re  a lso  p o ss ib le  w i th  p re p a ra tio n s  c o n ta in in g  
s ig n ih c a n t a m o u n ts  o f  a lc o h o l.

C e ía m a n d o le , a n d  o th e r  c e p h a lo sp o rin s  w i th  a n  N- 
m e th y l th io te ư a z o le  s id e -c h a in , m a y  e n h a n c e  th e  h y p o p ro -  
th ro m b in a e m ic  r e s p o n s e  to  a n tic o a g u la n ts  a s  d iscu ssed  
u n d e r  W a rfa rin  (p . 1 5 3 1 .1 ).

AU cross-references reíer to entries in Volume A
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Probenecid reduces the renal dearance of ceỉamandole 
and m a n y  other cephalosporins.
Reíerences.

1 Portíer H. et ai. Interactíon becvveen cephalosporins and aỉcohoỉ. Larteeí 
1980; ii: 263.

2 Drummcr s, et ai Antabuse-like effea of p -lactam antibiotics. N Engl J 
ìÀtd 1980; 303: 1417-18.

Antimicrobial Actìon
C e ía m a n d o le  is b a c te r id d a l  a n d  a c ts  s im ila r ly  to  c e ía lo ó n , 
b u t  h a s  a  b ro a d e r  s p e c tru m  o í  a c tiv ity . I t  g e n e ra lly  h a s  
sim ilar o r  less  a c tiv ity  a g a in s t  G ra m -p o s it iv e  s ta p h y lo c o c d  
a n d  s tre p to c o c d , b u t  is  r e s i s ta n t  to  so m e  b e ta - la c ta m a se s  
p ro d u c e d  b y  G ra m -n e g a tìv e  b a c te r ia .  I t  is m o re  a c tiv e  th a n  
ce là lo tin  a g a in s t  m a n y  o f  t h e  E n te ro b a c te r ia c e a e  i n d u d in g  
som e s tr a in s  o f  Enterobacter, Escheridiia coli, Klebsiella, 
Salmondla, a n d  so m e  Proteus sp p . H o w e v e r, re s is ta n c e  to  
c e la m a n d o le  a n d  o th e r  b e ta  la c ta m s  h a s  e m e rg e d  in  so m e  
sp e d e s ,  n o ta b ly  Enterobacter, d u r in g  t r e a tm e n t  w i th  
c e b m a n d o le .  C e ỉa m a n d o le  is  v e ry  a c tiv e  in vitro a g a in s t 
Hacmophilus inỊluemae a l th o u g h  a n  in o c u ỉu m  effect h a s  
b e e n  r e p o r te d  fo r  b e ta - la c ta m a s e - p r o d u d n g  s tra in s . L ike 
ce ía lo tìn , m o s t  s tra in s  o f  Bađrroiẩíỉ ỷragilù a re  r e s is ta n t  to  
c e la m an d o le , as  a re  Pseudomanas sp p .

R e íe re n c e s .
1. Sabath LD. Rcappralsal oỉ the antỉstaphylococcaỉ activitíes of first- 

generation (nairow-spcctrum) and sẽcònd-generatíon (expandcd- 
spectrum) cephaỉosporíns. Anứmicrob Agents ơumotỉur 1989; 33:407-11.

Pharmacokinetics
C e fa m a n d o le  is p o o r ly  a b s o rb e d  f ro m  th e  g a s tro in te s tin a l  
trac t. I t  is g iv e n  in tra m u s c u la r ly  o r  in tr a v e n o u s ly ,  u su a lly  as 
th e  n a ía t e  v vh ich  is  r a p id ly  h y d r o ly s e d  to  re le a se  
c e ỉa m a n d o le  in  vivơ. P e a k  p la s m a  c o n c e n ư a tìo n s  fo r 
c e ía m a n d o le  o f a b o u t  13 a n d  2 5  m ic ro g ra in s/m L  h a v e  
o c c u rre d  0 .5  to  2  h o u r s  a f te r  i n tr a m u s c u la r  d o se s  o f 5 00  m g  
a n d  1 g  re sp e c tiv e ly ; c o n c e n t r a t io n s  a re  v e ry  lo w  a f te r  6 
h o u rs . A b o u t  7 0 %  is b o u n d  to  p la s m a  p ro te in s . T h e  p lasm a  
h a lí- liíe  v a rie s  b o m  a b o u t  0 .5  to  1 .2  h o u r s  d e p e n d in g  o n  th e  
ro u te  o f  in je c tio n ; i t  is p r o lo n g e d  in  p a tìe n ts  w ith  r e n a l  
im p a ữ m e n t.

C e ía m a n d o le  is vvidely d is t r ib u te d  in  b o d y  t issu es  a n d  
ũ u id s  i n d u d in g  b o n e , j o in t  Đ uid , a n d  p le u ra l  Auid; i t  
d iíỉu ses in to  th e  CSF vvhen  t h e  m e n in g e s  a re  inA am ed , b u t  
c o n c e n tra tio n s  a re  u n p re d ỉc ta b le .  C e ỉa m a n d o le  h a s  also  
b e e n  d e te c te d  in  b re a s t  Iĩiilk . I t  is rap id ly  e x c re te d  
u n c h a n g e d  b y  g lo m e ru la r  S l tr a t io n  a n d  r e n a l  tu b u la r  
secre tíon ; a b o u t  8 0 %  o f a  d o s e  is e x c re te d  w i th in  6 h o u rs  
a n d  h ig h  u r in a r y  c o n c e n tra t io n s  a re  a c h ie v e d . P r o b e n e d d  
co m p etes  f o r  re n a l  tu b u la r  s e c re tio n  w ith  c e ỉa m a n d o le  
resu ltin g  in  h ig h e r  a n d  p r o lo n g e d  p la s ra a  c o n c e n tra tìo n s  of 
c e ỉa m an d o le . T h e ra p e u tíc  c o n c e n tr a t io n s  o f  c e ía m a n d o le  
a re  a c h ie v e d  in  b iỉe .

C e ía m a n d o le  is r e m o v e d  b y  h a e m o d ia ỉy s is  to  so m e 
ex tern .

Preparatíons
Proprietaiy P reparations (details a re  g iven  in  V olum e B)

Single-ing red ien t Preparalions. AustraL: M an d o lt; Austría: 
M andoket' Beỉg.: M an d o lt; China: M engdexin ( i í # s í ) ;  Gr.: 
A cem ydn; Cetadin; K e íab io tic  M andoceff; M a n d o k e t Hung.: 
Cetanĩt; Indon.: D ardokeít; D oíaceí; / t a i :  Ceíam ; C eraadõt; 
Mancei; Neth.: M andol; NZ: M andol; Pol: Tarceíandol; Rus : 
Ceíamabol (lỊeộaMaỗon); C eỉat (ựeộaT); M andol (Manaoa); s. Afr.: M andokeff; Switz.: M a n d o k rí; Thai.: C eíado lt; Ceím an- 
dÓL

Phnnm copoeial Preparatíons
USP 36: C eíam andole N afate for In jection .

C e fa p irín  S o d iu m  ỊBANM, piNNMi 

BL-P-1322; Ceíapirin-Natrium; Ceíapirin sodná SÙI; Ceíapirina 
sódica; Céfapirine Sodique; Ceíapirinnatrium; Cefepirin- 
nátrium; Ceíapirino natrio druska; Cefapirinum Natricum; 
Cephapirin Sodium (USAN); Kefaplriininatrium; Natrii 
Cefaplrinum; HaipViii UeộannpnH.
Sodium; (7/?)-7-[2-(4-pyridylthia)acetamido]cephalospora- 
nate; Sodium (7fl)-3-acetoxymethyl-7-[2-(4-pyrỉdylthio)acet- 
ạmido]-3-cephem-4-carboxylate.
C,7H,6N3Nạ06S2==445.4 • .. ’
CAS —  2 ĩ593-23-7 (ceíapirín); 24356-60-3 (ceíapìrìn sodium). 
ATC —  J0!DBO8. . ,
ATCVet —  QJ01D808.'
ỤNIỊ — 43 ÌLFF7I7J. -  . -

Ptiarmacopoeias. I n  Eur. (se e  p. v ii) , Jpn, a n d  us. 
us also  i n d u d e s  C e p h a p ir in  B e n z a th in e  fo r  v e te r in a ry  use . 

P h . E u r .  8 : (C e ía p irin  S o d iu m ) . A  vvhite o r  p a le  y e llo w  
p o w d e r .  S o lu b le  in  w a te r ;  p r a c t ic a l ly  in s o lu b le  in  
d ic h lo ro m e th a n e . A  1%  s o lú t io n  i n  w a te r  h a s  a  pH  o f 6 .5  
to  8 .5 . P ro te c t  f ro m  lig h t.

U S P  3 6 : (C e p h a p ir in  S o d iu m ). A w h i te  to  o f f-w h ite  
c ry s ta llin e  p o w d e r , o d o u rle ss  o r  h a v in g  a s lig h t o d o u r .  V ery  
s o lu b le  in  w a te r; in so lu b le  in  m o s t  o rg a n ic  so lv e n ts . p H  o f  a  
s o lu t io n  in  vvater c o n ta ỉn in g  th e  e q u iv a le n t  o f c e ía p ir in  1 %  
is b e tw e e n  6.5  a n d  8 .5 . S to re  in  a ir t ig h t  c o n ta in e rs .

Proĩịlẹ
C e ía p ir in  is a  f in t -g e n e r a t io n  c e p h a lo sp o rin  a n tib a c te n a l  
vvith a c tìo n s  a n d  uses  v e ry  s im ila r  to  th o s e  o f  c e ía lo tin  
(p . 2 3 5 .1 ). D oses h a v e  b e e n  e x p re s se d  a s  e i th e r  t h e  s o d iu m  
sa lt o r  as  th e  b ase . 1.05 g o f  c e ía p ir in  s o d iu m  is e q u iv a le n t  to  
a b o u t  1 g  o f c e ía p irin . U su a l d o ses  of 0 .5  to  1 g  h a v e  b e e n  
g iv e n  e v e ry  4  to  6  h o u rs  b y  in tr a m u s c u la r  ừ ije c tio n  o r  
in ư a v e n o u s ly .  In  s ev ere  in íe c tio n s  u p  to  12 g  d a ily  h a s  b e e n  
u se d ,

AdministraHon in renal impairmenh R e d u c e d  p a re n te ra l  
d o se s  o f  c e ỉa p irin  so d iu m  m a y  b e  n e c e s sa ry  i n  p a tie n ts  
w i th  r e n a l  im p a irm e n t. O n e  reg im e n , b a s e d  o n  c re a t in in e  
d e a r a n c e  (CC), th a t  h a s  b e e n  su g g e ste d  is:
• cc 5 to  20  m L /m in u te :  1 g  e v e ry  12 h o u r s
• cc less t h a n  5 m L /m in u te :  1 g  e v e ry  2 4  h o u rs  
P a tìe n ts  u n d e rg o in g  h a e m o d ia ly s is  m a y  re c e iv e  7 .5  to  
15 m g /k g  a fte r  e a c h  d ialysis.

Sodium content. E ach  g o f ce fa p irín  s o d iu m  c o n ta ỉn s  
a b o u t  2 .2  m m o l o f  so d iu m .

Preparations
Propriehary Preparaiions (details a re  given in  V olum e B) 

SingỊe-ingredient Preparations. Fr.: Cefalojectf; Gr.: Celatrex.

Pharmacopoeial Preparationỉ
U SP 36: Cephapirin  for In je a io n .

C e fa t r iz in e  (SAN, USAN, piNNì 

BL-S640; Cefatrizina; Célàtriáne; Cefatrizinum; S-640P; SKF- 
60771; Lịe<))aTpM3MH. ..... _
:(7(?)-7-(a-Q-4-Hydroxyphenylglycylamino)-3-(1 H-1,2,3-ữiazol-
4-ylthiomethyl)-3-cephem-4-carboxylic acid. 
C,gH,8N60 5Sj=4625 '
ỈAS —  51627-14-6.
ATC —  J0ìDB07.
.ÁTC Vet —  QJ01DB07. \ 
ụ y il —  8P4W949T8K

Cefatrizine Propylene Glycol ỊBANM, piNNMi 

ỊZefatrizin-Propylenglycol; Cefatrizina propilenglicol; Cefetri- 
‘ánas propilenglikolis; cẻfatrizine Propylèneglycol'; Cefatrizin- 
'propilénglikol; Cefatrizin-propylenglykol; Cefatrizinpropyfén- 
'glykol; Cefatrizinum propylen glycolum; Cefatrizinúm 
P ro p y le n g lycọ lu m ; 'K é ta trits im ip ro p y íe ẻ n rg lykọ liV  
LịeộaTpnanH nponn/ieH rnnK on.

: (7fi)-7-(a-o-4-Hydroxyphenylglycylamino)-3-(1 H-1,2,3-triazol- 
4-ylthiomethyl)-3-cephem-4<arboxyỉate propylene glycol. •
CtgHigNsOsSỊ, (C3HjOj)n
CAS—  64217-62-5:
ATC— J0ỈDB07.
ATCVet —  QJ01DB07.
UNỊỊ —  3731IA5GI9.

P h a rm a c o p o e ia s .  In  Eur. (see  p . vii) a n d  Jprt.
P h . E u r .  8: (C efa triz in e  P ro p y le n e  G lyco l). A  w h i te  o r  
a lm o s t w h ite  povvder. S ligh tly  so lu b le  in  w a te r;  p ra c tic a lly  
in so lu b le  in  a lc o h o l a n d  in  d ic h lo ro m e th a n e .

Proỉile
C efa tr iz in e  is a  í ir s t-g e n e ra tio n  c e p h a lo sp o rin  a n tib a c te r ia ỉ  
w i th  a c tio n s  a n d  u ses  s im ila r  to  th o se  of c e ía le x in  (p . 2 3 4 .1 ), 
a l th o u g h  i t  m ig h t b e  m o re  a c tiv e  in vitro. I t  is  g iv e n  o ra lly  £ts 
th e  b a se  o r, m o re  o ften , as a  c o m p o u n d  w ith  p ro p y lẽ n e  
g lycol, in  u su a l  doses  e q u iv a le n t  to  5 0 0  m g  tw ic e  d a ily  o f 
ce fa triz in e .

Preparatìons
Proprietary Preparationa (details a re  given In  V olum e B)

Singte-ingredient Preparotioni. Fr.: Ce£aperosf; Gr.: A níagladin; 
A xelorax; Banadroxin; Ceftazứi; Cetrizin; c lo m in ; H ca-F ; Ger- 
tem y d n ; Izetin; K entacet' K levasin; L iam ydn ; Iãỉerost: Lingo- 
pen; M ekan; N ibodn: N orth iron; P hacob io tic  Relyovlx; S ped- 
cef-N; Tedosin; Trixilan; V agoưosin; Zirenol; ItaL: F a re trizm t; 
K etrizú if; T r iã n a t;  PorL: M acropen; Supraceỉaỷ.

C e f a z o l i n  tBAN.piNNi
Cefazoltna; Géfazoline; Cefazolinum; Gephazolin; Kefatsolimi; 
Sefazolin, Ue<Ị)a3onMH. - . '  „ .  '

3-[(S-Methyl-l,3,4-thladiazof-2-yl)thiomethyl]-7-(tetrazol-1- 
ylacetamido)-3-cephem-4-carboxylic acid. 
CmHh N A S 3=454ì  
CAS- — 25953-19-9.
ATC — J01DB04.
ATC Vet — QJ01D804; QI5ỈDA04.
UNII — IHS69L0Y4T.

P h a r m a c o p o á a s .  In  us.
U S P 36: (Ce£azolin). A  w h ite  to  s lig h tly  o S -w h ite , o d o u rle ss  
c ry sta llin e  p o w d e r . S ligh tly  so lu b le  in  w a te r, in  a lc o h o l, a n d  
in  m eth y l a lc o h o l; spa rin g ly  so lu b le  in  a c e to n e ; p rac tìc a lỉy  
in so lu b le  in  c h lo ro ío rm , in  d ic h lo ro m e th a n e , i n  e th e r ,  a n d  
in  b e n z en e ; so lu b le  in  d im e th y lío rm a m id e  a n d  in  p y r id in e ; 
v e ry  s ligh tly  s o lu b le  in  e th y l a c e ta te , in  iso p ro p y l a lc o h o l, 
a n d  in  m eth y l iso b u ty l k e to n e . S to re  in  a ir t ig h t  c o n ta in e rs .

C e fa zo lÌn  S o d iu m  IBANM, USAN.plNNMI 

46083; Cefazolin-Natrium; Cefazolìn sodná sủt; Cefazolina 
sódica; Céfãzoline . sodiqũe; £efazolinnatnumr .Cefazolin-. 
nátrium; Cefazolmo natrio druska; Cefazolinụm natrícum; 
CephazoỊin Sodium; Keíatsollininatrium; Natrli Cefazolinum; 
Sefázolin sòclyum; SKP-41558; HaTpnií Ue(ị)a30nMH. 
C „HBN8NaOÌ3=4765 
CAS-  27164-46-}.
ATC— J01DB04. ~
'ATCVet — CU01D804. 
um — P380M0454L

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p . vii), Jpn, a n d  us.
Jpn a lso  in d u d e s  th e  p e n ta h y d ra te .

P h . E u r .  8: (C efazo lin  S o d iu m ). A  vvhite o r  a lm o s t  w h ite , 
v e ry  hygro sco p ic  p o w d e r. I t  e x h ib its  p o ly m o tp h ism . P re e ly  
so lu b le  in  w a te r;  v e ry  sligh tly  so lu b le  in  a ỉc o h o l. A  10%  
s o lu tio n  in  w a te r  h a s  a  pH  o f  4 .0  to  6 .0 . S to re  in  a ir t ig h t  
co n ta in e rs . P ro te c t  b o m  ligh t.

U S P  36: (C e ỉa z o lin  S o d iu m ). A w h ite  to  o f f-w h ite , 
p rac tìca lly  o d o u rle ss , c ry sta llin e  p o w d e r , o r  a  w h i te  to  off- 
w h ite  so lid . F re e ly  so lu b le  in  w a te r , in  so d iu m  c h lo rid e  
0 .9 % , a n d  in  g lu co se  Solutions; v e ry  s lig h tly  so lu b le  in  
a lc o h o h  p rac tic a lly  in so lu b le  in  c h lo ro ío rm  a n d  in  e th e r .  pH  
o f  a  so lu tỉo n  in  vvater c o n ta in in g  th e  e q u iv a le n t o f  ceíazoU n 
10%  ũ  b e tw e e n  4 .0  a n d  6.0. S to re  in  a ir t ig h t  c o n ta in e rs .

In co m p a tib iiily  a n d  siabilH y. C efazo lin  s o d iu m  h a s  b e e n  
re p o r tẽ d  to  b e  in co m p a tib le  w i th  am in o g ly co s id e s  a n d  
m a n y  o th e r  d ru g s. W h e n  th e  p H  of a  so lu tio n  e x c e e d s  8.5 
th e re  m a y  b e  h y d ro ly s is  a n d  vvhen  i t  is b e lo w  4 .5  in so lu -  
b le  cefazoUn m a y  b e  p rec ip ita ted .

R e íe re n c e s .
1. Nahau MC, Ahalt PA. SubiUty of cefazolỉn sodium in pcrìtoneaỉ dialysis 

soỉutỉohs. Am J Hotp Pharm 1991; 48: 291-2.
2. Wu C-C, et ai. SubUity of cefazữlin In hepariniied and nonhepannixed 

peritoneal dỉaỉysỉs Solutions. Am J Heaỉíh-Sysí Pharm 2002; 59: 1537-8.
3. ỉin  Y-F. et aỉ. SubiUty oí cefazolin sodium ỉn icodextrm-contaỉning 

peritoneaỉ dlalysis solutíon. Am J Health-Syst Pharrn 2002; 59: 2362, 
2364.

Uses and Administration
Ce£azolin is a  í ir s t-g e n e ra tio n  c e p h a lo sp o rin  a n t ib a r te r ia l  
u se d  to  tre a t  in íe c tio n s  d u e  to  su sce p tib le  G ra m -p o s itiv e  a n d  
G ra m -n e g a tiv e  b a c te r ia  ( in d u d in g  in íe c tio n s  o f  t h e  b ilia ry , 
re sp ữ a to ry , a n d  g e n ito -u rin a ry  ư a a s ,  b o n e s  a n d  jo in ts ,  a n d  
o f  th e  sk in  a n d  sk ln  s tru c tu re )  a n d  for su rg ic a l in íe c tio n  
p ro p h y lax is. F o r  de ta ils  of th e s e  in íe c tio n s  a n d  th e i r  
t re a tm e n t,  see  u n d e r  C ho ice  o f A n t ib a a e r ia l ,  p . 172 .2 .

C e fa zo lin  is  g iv e n  as  th e  s o d iu m  s a lt  b y  d e e p  
in t r a m u s a i la r  ìn je c tio n . b y  s lo w  in tra v e n o u s  in je c tio n  
o v e r  3 to  5 m in u te s ,  o r  by  in te r m itte n t  o r  c o n tin u o u s  
in tra v e n o u s  in lu s io n . D oses a re  ex p re sse d  in  te r m s  o f th e  
e q u iv a le n t a m o u n t  of cefazolin ; 1 .05  g  o f c e ỉa z o lin  s o d iu m  is 
e q u iv a le n t to  a b o u t  1 g o f ce fazo lin . T he  u s u a l  d o se  is th e  
e q u iv a le n t o f 0 .2 5  to  1 g o f c e fazo lin  e v e ry  6, 8 , o r  12 h o u rs .  
In  sev ere , l ife - th re a te n in g  In íe c tio n s  1 to  1.5 g  e v e ry  6  h o u rs  
m a y  b e  g iv en ; u p  to  12 g daily  h a s  b e e n  u se d .

F o r  th e  p ro p h y la x is  o f in íe c tio n  d u r in g  su rg e ry , a  1-g 
do se  is g iv en  h a lí  to  o n e  h o u r  b e ío re  th e  o p e ra tio n , fo llo w e d  
b y  0 .5  to  1 g  d u r in g  sụ rg ery  fo r  le n g th y  p ro c e đ u re s .  A  dose  
o f  0 .5  to  1 g  is g iv e n  e v e ry  6  to  8  h o u rs  p o s to p e ra tiv e ly  fo r  2 4  
h o u rs ,  o r  u p  to  5 d ay s in  c e rta in  cases.

T h e  dose  o f  c e fazo lỉn  m a y  n e e d  to  b e  m o d iíie d  ín  p a tie n ts  
w i th  re n a l  im p a irm e n t,  see  p . 2 4 0 .1 . See a lso  p . 2 40 .1  fo r 
d e ta ils  o ỉ  d o ses  i n  c h iid re n , in d u d in g  dose  m o d iũ c a tio n  fo r 
th o se  w ith  r e n a l  im p a irm e n t.

O th e r  r o u te s  u s e d  fo r  c e fa z o lin  s o d iu m  in c lu d e  
in tra p e r i to n e a l  u s e  in  p e r i to n e a l  d ialysis S o lu tio n s , a n d  
in tra -o c u la r  in je c tio n .

In  so m e  c o u n tr ie s  a  m o d íh e d -re le a se  in tr a m u s c u la r  
ío rm u la tío n  o f  ce fazo lin  s o d iu m  w ith  t h e  less  so lu b le  
d ib en z y la m in e  sa lt o f cefazolin , in  t h e  ra tio  o f  1:4, h a s  b e e n  
u sed .

The Symbol t  denotes a preparation no longer actively marketed
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A d m in is tr a t io n  ìn  c h ild re n . C efazolin  m a y  b e  g iv e n  to  
d ũ l d r e n  fo r  t h e  ơ e a tm e n t  o f  in íe c tio n s  c a u se d  b y  su scep ti-  
b le  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a c te r ia .  I t  is g iv e n  
p a re n te ra l ly  b y  d e e p  in tra m u s c u la r  ũ ỹ e c tio n , b y  s lo w  
in tr a v é n o u s  in je c tio n  o v e r  3 to  5 m in u te s ,  o r  b y  in te rm it-  
t e n t  o r  c o n tin u o u s  in tr a v e n o u s  in fu s io n . C h ild re n  o v e r  1 
m o n th  o f  a g e  m a y  b e  g iv e n  2 5  to  5 0 m g /k g  d a ily  in  3 o r  4  
d iv id e d  d o se s, in c re a se d  in  s ev ere  in ỉe c tio n s  to  a  m a x i-  
m u m  o f lO O m g /k g  da ily .

T h e  d o se  o f  c e fazo Iỉn  s h o u ld  b e  m o d iũ e d  in  c h ild re n  vvith 
r e n a l  im p a i im e n t .  A í te r  a  lo a d in g  dose  th e  fo llo w in g  d o ses  
b a se d  o n  c re a t in in e  c le a ra n c e  (CC) h a v e  b e e n  suggested :
•  c c  4 0  to  7 0  m L /m in u te :  6 0 %  o f th e  n o r m a l  da ily  d o se  in  

2  đ iv ỉd e d  doses
•  c c  2 0  to  4 0  m U m in u te :  25  %  o f th e  n o r m a l  d a ily  d o se  in  

2  d iv id e d  d o ses
• cc 5 to  2 0 m L /m in u te :  1 0 %  of th e  n o r m a l  d a ily  dose  

e v e ry  2 4  h o u rs
In  t h e  U SA , th e  A m e ric a n  A c a d e m y  of P e d ia tr ic s1 su g g ests  
th a t  t h e  ỉoUovving d o se s  o f  cefazo lin  m a y  b e  g iv en  to  
n e o n a te s :
•  fo r  n e o n a te s  ag e d  < 7  days ( ir re sp e c tiv e  of vveight): 

2 5 m g /k g  e v e ry  12 h o u rs
•  fo r  n e o n a te s  a g e d  8 to  2 8  days a n d  w e ig h in g  $  2 kg: 

25  m g /k g  e v e ry  12 h o u rs
•  fo r  n e o n a te s  a g e d  8  to  2 8  days a n d  vveighing  >  2 kg: 

2 5  m g /k g  e v e ry  8  h o u rs
1. American Academy oí Pedỉaưics. 2012 Red Bcok: Report oỊ the Commiaee 

on Infectiơus Dừeases. 29th ed. Elk Grove Village. Illinois, USA: American 
Academy of Pediatrics, 2012.

A d m in is lro t io n  in  r e n a l  im p a irm e n t.  P a re n te ra l  d osage  of 
c e fa z o lin  s h o u ld  b e  re d u c e d  in  p a tie n ts  w i th  re n a l  im p a ir-  
m e n t  a n d  v a rio u s  m o d ih c a tìo n s  h a  ve b e e n  re c o m m e n d c d . 
A f te r  a  lo a d in g  d o se  th e  l ic e n se d  p ro d u c t in ío rm a t io n  sug- 
g ests t h e  foU ow ing  d o se s  b a se d  o n  c re a t in in e  d e a ra n c e  
(CC):
•  cc 55  m L  o r  m o re  p e r  m in u te :  u su a l  d o ses
•  cc 3 5  to  5 4 m L /m in u te :  u s u a l  doses b u t  a t  in te rv a ls  o f a t 

le a s t  8  h o u r s
•  cc 11 to  3 4 m L /m in u te :  h aU  th e  u s u a l  do se  e v e rỵ ,1 2

h o u r s  „
•  cc 10  m L  o r  less p e r  m in u te :  h a lf  th e  u s u a l  dóse  e v e ry  18 

to  2 4  h o u r s
O n e  r e p o i t1 in d ic a te d  th a t ,  fo r p a tie n ts  o n  lo n g -te rm  
h a e m o d ia ly s is , a n  in tr a v e n o u s  do se  o f  2 0 m g /k g  g iv en  3 
t im e s  w e e k ly  a f te r  d ia ly sis  m a in ta in e d  th e r a p e u tic  cefazolin  
c o n c e n t r a t io n s .  O th e r  a u th o r s 2 h a v e  su g g e s te d  th a t  
a i t i c a l ly  ill p a tie n ts  re c e iv in g  in te r m itte n t  h ae m o d ia ly s is  
m a y  b e  g iv e n  d o se s  o f 5 0 0  m g  to  1 g e v e ry  2 4  h o u rs  (af ter  
d ialysỉs o n  d ia ly sis  d a y s), o r  1 to  2 g in tra v e n o u s ly  e v e ry  4 8  
to  7 2  h o u r s  ( a f te r  d ialysis).

F o r  c r itic a lly  ill p a tie n ts  u n d e rg o in g  c o n tin u o u s  re n a l  
r e p la c e m e n t  th e ra p y , a n  in tta v e n o u s  lo a d in g  dose  of 2 g h a s  
b e e n  re c o m m e n d e d ;  m a in te n a n c e  doses  a re  a s  follow s:2
•  c o n t in u o u s  v e n o v e n o u s  h a e m o h ltra t io n  (CVVH): 1 to  2 g 

e v e ry  12 h o u rs
•  c o n t in u o u s  v e n o v e n o u s  h a e m o d ia ly s is  (CVVHD) o r 

h a e m o d ia h ln a t io n  (C W H D F ): 1 g e v e ry  8  h o u rs  ó r  2 g 
e v e ry  12 h o u rs

ỉ. Ahern JW, et aỉ. Cefazolin dosing protocol for paửenu receivtng long- 
tenn hemodialysis. Am J Healtít-Syst Pharm 200y. 60: 176-61.

2. Htina BH, tí ai. Antímỉcrobial dosing concepis and recommendaùoos 
for aỉtícally iỉl adult padents receiving continuous renal replacement 
therapy or ỉntenĐỈttem hcmodiaiysis. Pharmaeotherapy 2009; 29: 562- 
77.

Adverse Effects and Precautions
A s fo r  C e ỉa ỉo tin  S o d iu m , p . 2 3 5 .2 . S te v e n s - J o h n so n  
s y n d ro m e  h a s  o c c u rre d .

L ike  c e p h a lo sp o rin s  w i th  a n  N - m e th y lth io te ư a z o le  side- 
c h a in ,  c e fa z o lin  h a s  b e e n  a s so d a te d  w ith  h y p o p ro th ro m b i-  
n a e m ia .

B r e a s t  í e e d ìn g .  I n  a  s tu d y 1 o f  2 0  vvom en re c e iv in g  ce íazo - 
lin , t h e  a m o u n t  oi ce íazoU n  in  b re a s t  m ilk  w a s  f o u n d  to  
b ẹ  e x tr e m e ly  sm a ll ( e q u iv a le n t  to  less t h a n  0 .0 7 5 %  of th e  
d o se ). N o  a d v e rse  e ữ e c ts  h a v e  b e e n  s e e n  in  b rea s t-fe d  
in ía n ts  vvhose m o th e r s  w e r e  rec e iv in g  ce fa z o lin , a n d  th e  
A m e ric a n  A c a d e m y  o f P e d ia tr ic s  co n s id e rs2 t h a t  it  is th e re -  
ío re  u s u a lly  c o m p a tib le  vvith  b re a s t  íee d in g .

1. Yoshỉoka H, tí ai. Transíer of cefazotin inio buman mỉỉk. J PtdiatT 1979; 
94:151-2.

2. American Academy oí Pedỉaưỉcs. The transỉer of dmgs and other 
Chemicals ỉnto human mílk. Pediatria 2001; 108: 776-89. [Retừed May 
2010] Correctìon. ibid.; 1029. Also avaiỉabỉe at: http://aappoUcy. 
aappublicatioru.org/cgiycoment/fuU/pediatrics%3bl08/3/776 (accessed 
25/05/04)

Effects o n  lh e  n e rv ọ u s  S y s tem . R e fe re n c e s .
1. Manzella JP, tí ứl. CNS toxỉdty assodated vrith intraventrioiĩar ỉnjectỉon 

of ceỉazoIin: report of three cases. J Neurơsurg 1988; 68: 970-ỉ.
2. Marcỉn ES. tí aL Semires after intraventricular ceíatolin adrainistratìon. 

ơừỉ Pharm 1992; 11: 104-5.
3. Arkaravỉchỉen vv, tí  a i Ceỉazoỉin iũduced seirures in heTnodialysis 

padents. J Med Assoc Thai 2006; 89: 1981-3.

S o d iu m  c o n te n t .  E a c h  g o f  c e íazo ỉin  so d ỉu m  c o n ta in s  
a b o u t  2 .1  m m o l o f s o d iu m .

Interactions
C efazo lin  c o n ta in s  a  m e th y l th ia d ia z o le th io l  s id e -c h a ln ;  lik e  
c e p h a lo sp o rin s  c o n ta in in g  th e  r e la te d  N -m e th y l th io te t ra -  
zo le  s id e -c h a in  (see  C e ía m a n d o le , p . 2 3 6 .3 ), i t  m a y  h a v e  t h e  
p o te n t ia l  to  c a u se  a d isu líìra m -lik e  re a c tio n  w i th  a lc o h o l, 
a n d  e n h a n c e  th e  e ữ e c ts  o f w a rfa r in .

T h e  re n a l  e x c re tio n  o f  ce fa z o lin  a n d  m a n y  o th e r  
c e p h a lo sp o rin s  is d e la y e d  b y  p r o b e n e d d .

Antímicrobial Action
As fo r  C e ía lo tin  S o d iu m , p . 2 3 6 .1 , a l th o u g h  c e ỉa z o lin  is 
m o re  se n sitiv e  to  s ta p h y lo c o cc a l b e ta - la c ta m a se .

Pharmacokinetics
C efazo lin  is p o o r ly  a b so rb e d  h o m  th e  g a s tro in te s tin a l  t r a a  
a n d  is g iv en  b y  th e  in ư a m u s c u la r  o r  in tr a v e n o u s  ro u te s . 
A h e r  a  5 0 0 -m g  do se  g iv e n  in tra m u s c u la r ỉy ,  p e a k  p lasm a  
c o n c e n tra t io n s  o f 30  m ic ro g ra m s o r  m o re  p e r  m L  o c c u r  a í te r  
1 h o u r .  A b o u t 8 5 %  o f ce fazo lin  i s b o u n d  to p la s m a p r o te in s .  
T he  p lasm a  h a lH ile  o f c e ỉazo lin  is a b o u t  1.8 h o u rs ,  a n d  is 
in c re a se d  in p a tie n ts  vvith re n a l im p a irm e n t.  C efazolin  
d iííu se s  in to  b o n e  a n d  in to  ascitic . p leu ra l, a n d  sy n o v ia l 
flu id  b u t  n o t  a p p re c iab ly  in to  th e  CSF. I t c rosses th e  
p la c e n ta ;  o n ly  lo w  c o n c e n ư a tio n s  a re  d e te c te d  in  b re a s t  
m ilk .

C efazo lin  is e x c re te d  u n c h a n g c d  in  th e  u r in e ,  m a in ly  b y  
g lo m e ru la r  K lư a tio n  vvith so m e  re n a l  tu b u la r  s e c re tio n , a t  
le a s t 8 0 %  o f a  do se  g iv e n  im ra m u s c u la r ly  b e in g  e x c re te d  
w ìth in  2 4  h o u r s .  P e a k  u r in e  c o n c e n tra tio n s  o f m o re  t h a n  2 
a n d  4  m g /m L  h a v e  b e e n  re p o r te d  a íte r  in tr a m u s c u la r  doses  
o f 0 .5  a n d  1 g  resp e c tiv e ly . P r o b e n e d d  d e lay s  exCTetion. 
C efazo lin  is r e m o v e d  to  so m e  e x te rn  b y  h a e m o d ia ly s is .

H ig h  b i l i a ry  c o n c e n t r a t io n s  h a v e  b e e n  r e p o r te d ,  
a l th o u g h  th e  a m o u n t  e x c re te d  b y  th is  ro u te  is sm all.

Preparations
Proprietary Prepara tiom  (details are given in V olum e B)

ỉingle-ingredient Preparations. Arg.: Ceỉalom icina; Cefamezin; Auslral.: Keỉzol; Austria: Keỉzol; Belg.: Kefzọl; Braz.: C ehrat; 
D u o ce ỉt; Fazolon; Kefazol; China: Saihm ing ( ĩ í ị ă '? ) ;  X intailin 
( S íS t ì ') ;  Cz.: V ulm izolin; GerBasoceỉ; Gr.: Biozolin; K eíarin; 
Kefzol; T randocin ; Vifazolin; Inđia: AzoIin; C eíadin; Cezolin; 
Ciprid; Orizolin; OzoIin; R eũin; Indon.: B iozolinf; Cefazol; Eva- 
lin: Israel: C efam ezin t; Kefazin; Pan-Cefazolin; ItaL: A c e t 
Cefam ezin; Cefazil; Crom ezin: Nefazol; Receí; Jpn: C d a m e ã n ; 
O tsuka Cezf; Neth.: Kefzol; ServazolinT; NZ: Zepilen; Philipp.: 
Biocef; Cefazole: Cefazovit; Ciíoxim; Cizo; C lovú; Fazol; Fazo- 
nil; FonvicoI; H azolin; Ilozeí; Leklin; Lozan; Lupexỷ; M axcep t; 
Novazef; O ryant; Plezolin; Sam arial; Stanceỉ; Suporin; Tefazol; 
Zalulin; Zofadep; ZolivaL PoL: Biolazolin; TarfazoUn; PorL: 
C efam ezm t; K u rg a n t; Rus.: Ce{amezin (Ue4>aMe3HH); Cezolin 
(UeaoaHH); Ifizol (H ộ m o a)t; In trazoline  (IỈHTpa30JiHH); KeIzol 
(Ke4>30Ji); Lyzolin (JlH30JWH); N aceí (Haue$); Orizolin 
(OpH30JU!H); O rpin  (OpnHH); ReOin (PcộaHH)t; Totaceí 
(Tơraueệ); Zolfin (3ojiiJ)hh): Zolin (3ojihh); S.Afr.: C e ía d d a lt; 
Izaceff; Kefzol; Ranzol; singapore: CeỉarU on; Cezolin; Spain: 
A reuzo lin f; Inưazo lina; K urgan; Tasep; T edazolina; Zolival; Switz.: Kelzol; Thai.: C e ía lln t; Cefamezin; Cefazillin; CefazoI; 
Cefzolin; Fazolin: Zeỉa; Zoliceff; Z o lim edt; Turk.: Cefamezin; 
Cefozin; Cezol; Equizolin; lespor; M aksiporin; Rebasin; Sefa- 
m ax; Sefazol; Venez.: Ceíacidal; Cefarizon; Cellozina.

Pharm ocopoeial P reparations
BP 2014: Cefazolin lnjection;
u s p  36: Cefazolin ỉor Injection; Cefazolin Injection; Ceỉazolin 
O phtbalm ic  Solution.

Cefbuperazone IUSAN, riNN i 

BMY-25182; Cefbuperazona; Cefbupérazone; Cefbuperazo- 
num;T-1982; Lịecị>6ynepa30H. :
7-[(2ff,3S)-2-(4-ethy!-2,3-dìoxopiperazin-1-ylcarboxamido)-3- 
hydroxybLityramidd]-7 rhethoxy-3-(l -mèthyl-1 H-tetrazol-5- 
ỵlthiomethyl)-3-cephem-4-carboxylic acid,.
C22H29N9O952—627.Õ 
CAS —  76OÌ0-84-9.
UNII —  T078SBX40.

Cefbuperazone Sodium iriNNM i 

Cefbuperazona de sodio; Cefbupérazone Sodique; Naưii 
Cefbuperazonụm; H aTprnă U e< ị)6ynepa30H . 
C22H28N9Na09S2=649.6 '■
um— 1VX59V96BS.

P h a rm a c o p o e ia s .  In  Jpn.
ProỊiịe
C e fb u p e ra z o n e  is a  c e p h a m y d n  a n t ib a a e r ia l  s im ila r  to  
c r io x i t in  (p. 2 4 8 .2 )  b u t  w i th  a n  N -m e th y lth io te tra z o le  side- 
c h a in  like  c e ía m a n d o le  (p. 2 3 6 .2 ). I t  is g iv en  b y  in je c tio n  as  
t h e  s o d iu m  s a lt .  I ts  s p e c t r u m  o f a a i v i t y  i n d u d e s  
E n te ro b a c te r ia c e a e , b u t  m o re  e s p e d a l ly  a n a e ro b ic  b a c te r ia

s u c h  a s  BaứeroidesỊragũis. C e fb u p e ra z o n e  d o e s  n o t  a p p e a r  to 
b e  a c tiv e  a g a in s t  c e ío x itin - re s is ta n t  s tra in s  o f B. Ịragilis.
Preparatíons
Proprietary P repara tion ỉ (details are given in  V olum e B) 

Single-ingredient Preparotions. Jpn: Tom iporan .

Cefcapene Pivoxil Hydrochloride iriNNMi 
Ceícápẻne Pịvoxil, Chlorhydrate de; Cefcapeni Pivoxi i 
Hydróchloridụm; Cefcapeno pivoxilo, hidrocloruro de; 
Hidrodoruro de ceícapeno pivoxilo; S-1006 (ceícapene); £- 
1108; LịeệKaneHa nnBOKCivia rnflpoxnopnfl. 
Pivaloýloxymethyl (+V(6ff,7Ạ)-7-[(2)-2-(2-amino-4-thiazolyi; -
2-pentenamido]-3-(hydroxymethyl)-8-oxo-5-thia-1-azabic>- 
do[4.2.0]oct-2-ene-2-carboxylic acid carbamate monohy • 
drochioride monohydrate.
C23Hj,Ns08S2,HaH20=622.1
CAS —  135889-00-8 (cekopene); 105889-45-0 (ceícapen,' 
pivoxil); 147816-23-7 (anhydrous cekapene pivoxil hydro- 
ứiloride); 147816-24-8 (cekapene pivoxi! hydrochloride).
ATC — J0ỈDD17. ■
ATC Vet —  CU01DD17.
UNII — 5J77Ỉ67P9E.

P h a r m a c o p o e ia s .  In  Jpn.
P r o f i 7 e

C e íc a p e n e  is a n  o ra l c e p h a lo sp o rin  a n iib a c te r ia l  g iv e n  o ra ll / 
a s  th e  p iv a lo y lo x y m e th y l e s te r , c e lc a p e n e  p ivox il h y d r c -  
ch lo rid e .

F o r  r e íe re n c e  to  c a m itin e  d e íic ie n c y  o c c u rr in g  w ith  so m  : 
p iv a lo y lo x y m e th y l e s te rs, s e e  P iv a m p id ll in ,  p . 3 4 4 .1 .

Preparations
Proprietary Preparalions (d eu ils  are given in  Volum e B) 

Singie-ingredient Preparationỉ. Jpn: Flomox.

C e f d i n i r  IBAN, USAN, riNNI
Cefdinirum; 0-983; FK-482; Kefdiniiri; LịeỘAHHnp.
(-)-(6P,7/?)-7-[2-(2-Amino-4-thiazolyl)glyoxylamido]-8-oxo-3-
vinyl-5-thia-l -azabicydo[42.0]oct-2-ene-2-carboxylic acid,
72-(Z)-oxime; 74(2-Amino-l,3-thlazol-4-yl)-2-[(Z)-hydroxyimi-
no]acetamidoh3-vinylcephem-4<arboxylic acid.
C,4H,3N5OsS2=395.4
CAS — 91832-40-5.
ATC —  J0ĨDD1S.
ATCVet —  Q101DDỈ5. 
um  —  CI0FAO63WC

Pharmacopoeias. I n  Chín., Jpn, a n d  us.
U S P  36 : (C e íd in ir) . A  vvhite  to  lig h t  y e llo w  c ry s ta ll in e  
p o w d e r .  P ra c tica lly  in so lu b le  in  vvater. in  a lc o h o l, a n d  in 
e th e r ;  s p a rin g ly  so lu b le  in  0 .1 M  p h o s p h a te  b u f fe r  (p H  7) 
so lu tio n . S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t f ro m  l ig h t.

Uses and Administration
C e ld in ir  is a  t ỉũ rd -g e n e ra t io n  o ra l c e p h a lo sp o rin  a n tib a c -  
te r ia l  u s e d  to  t re a t  in íe c tio n s  d u e  to  su sce p tib le  G ra m - 
p o s itiv e  a n d  G ra m -n e g a tiv e  b a r te r ia ,  in d u d in g  in le c tio n s  of 
th e  r e s p ira to ry  tra c t a n d  o f  t h e  sk in  a n d  sk in  s t r u a u r e s .  F o r 
d e ta ils  o f in fe c tio n s  a n d  th e i r  ư e a tm e n t .  see  u n d e r  C h o ic e  of 
A n t ib a a e r ia l ,  p . 172 .2 .

C e íd in ir  is g iv e n  o ra lly  in  a  u su a l  d o se  of 6 0 0  m g  d a ily  as 
a  s in g le  d o se  o r  in  tw o  d iv id e d  d o se s. Tvvice d a ily  d o s in g  
s h o u ld  be  u s e d  fo r  p n e u m o n ỉa  a n d  sk in  in íe c tio n s .

T h e  d o se  o f  c e íd in ir  m a y  n e e d  to  b e  re d u c e d  in  p a tie n ts  
w i th  r e n a l  im p a irm e n t,  see  p . 2 4 1 .1 . See  also  p . 2 4 0 .3  for 
d e ta ils  o f  d o se s  in  c h ild ren .

R ev ievvs.
1. Guay DRP. Celdinin an cxpandcd-spccưura oral ccphalosporin. Ann 

PhaTmứCOthĩT 2000; 34: 1469-77.
2. Guay DR, rt ai. Crỉdinir an ađvanced-generaiion. bioad-spearum oral 

cephalosporìn. Clin Ttur 2002; 24: 473-69.
3. Perry CM. Scott U. Ceídinir: a re»iew oỉ iu UM in the management of 

mild-to-moderate bacterìal inĩeaions. Drugs 2004: 64: 1433-64.
4. Sader HS. Jones RN. Ceídỉnir. an oral cephalosporỉn (or the ưeaunent of 

respitatory traa inỉealotu and 5kin and sldn structure iníectỉons- Exptn 
Rev A n tì Ĩĩtfetí Ther 2007, 5: 29-43. CorTection. ỉbid.: 754. [dOM error]

Administration in children. C e ỉd in ir  m a y  b e  g iv e n  o ra lly  
to  c h ild re n  fo r  th e  t r e a tm e n t  o f in íe c tio n s  c a u se d  b y  sus- 
c e p tib le  G ra m -p o s itiv e  a n d  G ra m -n e g a tiv e  b a a e r i a .  C h il- 
d r e n  f ro m  6 m o n th s  o f age  m a y  b e  g iv en  1 4 m g /k g  d a ily  
as  a  s in g le  d o se  o r  in  tw o  d iv ịd e d  doses  ( to  a  m a x im u m  
d a iỉy  d o se  o f  6 0 0  m g ).

F o r  d e ta ils  o f  doses  in  c h ild re n  w ith  r e n a l  im p a irm e n t  see  
p . 2 4 1 .1 .

AU cross-reíerences reíer to entries in Volume A

http://aappoUcy
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A d m in is tra t io n  in  r e n a l  im p a i rm e n t.  O ra l d o se s  o ỉ  c e íđ in ir  
sh o u ld  b e  re d u c e d  to  3 0 0  m g  o n c e  d a ily  in  p a tie n ts  w i th  
ie n a l  im p a irm e n t  w h o s e  c re a t in in e  c ie a ra n c e  is less t h a n  
30 m L /m in u te .

T h e  d o se  o f  o ra l  c e íd in ir  s h o u ld  b e  re d u c e d  in  childrm 
w ith  re n a l  im p a irm e n t  ( c re a tin in e  d e a r a n c e  less t h a n  30 
m L /m in u te )  to  7  m g /k g  g iv e n  o n c e  d a ily , u p  to  a  m a x im u ia  
dose o f  3 0 0  m g .

C e íd in ir  is re m o v e d  b y  h a e m o d ia ly s is ; th e re ío re  p a tie n ts  
o n  c h ro n ic  h a e m o d ia ly s is  s h o u ld  in it ia l ly  b e  g iv en  a  d o se  of 
300 ra g  (o r  7  m g /k g )  ẽ v e ry  a lt e m a te  day . A  d o se  o f 3 0 0  m g  
(o r 7 m g /k g )  s h o u ld  b e  g iv e n  a t  t h e  c o n d u s io n  o f  e a c h  
h a e m o d ia ly s is  sess io n . S u b s e q u e n t  doses a re  th e n  g iv e n  
e v ery  a l te m a te  day .

Adverse Effeđs and Precautions
As fo r C e ta lo tin  S o d iu m , p . 2 3 5 .2 .  T h e re  h a v e  b e e n  re p o r ts  
of re d d is h  s to o ls  in  p a tie n ts  g iv e n  c e íd in ir  w i th  i ro n  
su p p le m e n ts  (see  a lso  In te ra c t io n s ,  p . 2 4 1 .1 ).

Interactions
A b so rp tio n  o f  c e ỉd in ir  is  d e c re a s e d  b y  a n ta d d s  o r  i ro n  
su p p le m e n ts  a n d  d o se s  s h o u ld  b e  se p a ra te d  b y  a n  in te rv a l  of 
a t lea s t  2 h o u r s .  P r o b e n e d d  re d u c e s  th e  r e n a l  e x c re tìo n  of 
c e íd in ir. . ..

Iron . A  r e p o r t1 o f  r e d  s to o ls  i n  a n  i n ỉa n t  g iv en  c e íd in ir  
w h ile  b e in g  íe d  w ì th  a n  in fa n t  ío rm u la  c o n ta in in g  su p p le -  
m e n ta l  i ro n . I t  w a s  c o n s id e re d  im p o r ta n t  to  b e  a w a re  of 
th e  in te r a c t ío n  b e c a u s e  o f t h e  r is k  t h a t  i t  m ig h t  b e  m is ta -  
k e n  ỉo r  a  s ig n  o f  g a s tro in te s tin a l  b lee d in g .

1. Lancaster J, et ai. Nonbỉoody, red stools ừom coadministratìon oỉ ccídinừ 
and ỉron-supplemented iníánt ỉormulas. Pharmacotherapy 2008; 28:678- 
81

Antimicrobial Action
As fo r  C e S x im e , p .  2 4 3 .1 . H o w e v e r, c e íd in ir  is  rep o r te d  to  b e  
m u c h  m o r e  a c t iv e  in vitro t h a n  c e h x im e  a g a in s t  
Staphylococcus aurms, b u t  n o t  m e t id ll in - re s is ta n t  s tra in s , 
a n d  i t  is  less  a c tiv e  a g a in s t  so m e  H n te ro b a c te r ia ce a e .

Phơrmacokinetics
C e ld in ir  is a b so rb e d  t ro m  th e  g a s tro in te s tin a l  ơ a c t  a n d  p e a k  
p lasm a  c o n c e n tra t io n s  o c c u r  2  to  4  h o u rs  a í te r  a n  o ra l d o se . 
O ral b io a v a ila b ili ty  h a s  b e e n  e s tũ n a te d  to  r a n g e  h o m  16 to  
2 5 % . I t  is  w id e ly  d is tr ib u te d  in to  tìs su e s  a n d  is  60 to  7 0 %  
b o u n d  to  p la s m a  p r o te in s .  C e íd in ir  is n o t  a p p re d a b ly  
m eta b o lise d  a n d  is e x c re te d  in  t h e  u r in e  w ith  a n  e lim in a tio n  
haU -liíe  o f  1 .7  h o u rs .

C e íd in ir  is re m o v e d  b y  d ia ly sis .

Preparations
Proprietary P repara tkxu  (details a re  g iv en  in  V olum e B)

Sngle-ingredient Preparotioru. China: Ce£zon ( £ S Í E ) ;  Xi Fu  Nĩ 
(Íằffi,/S); India: Adcel; A dinir; A ldinir; Cednir; Ceícas; Ceídiel; 
Idinir; K eídure; K eín in  M ax icef-0 ; Oceph; Seídin; Ittdon.: 
O m n ice t Jpn: Cefeon: Malaysia: Ceídiel; Mex.: O m iũ ce t Phi- lipp.: C elnaxl; N lro ce t Om iceí; O niceí; Thai.: O m n ice t Sam nir; Turk.: C eítinex; Cem pes; USA: O m niceí.

MulH-ingredient Preparotions. India: Ceírine.

Pharm acopoeial P reparations
USP 36: C e ỉd in ừ  cápsu les.

Cefditoren Pivoxil iriNNMì

:Cefditorène, Pivoxil de; Ceíditoreni Pivoxil; ,Cẹfditoreno 
pivoxilo; ME-1206 (ceíditoren); ME-1207; Ue<ị)flMTOpeHa
D nB O K C H n.

Pivaloytoxyméthyl (+)-(6fí,7fi)-7-[2-(2-Amino-4-thìazolyl) 
glyoxylamido]-3-[(Z)-2-(4-methyl-5-thiazolyl)vinyỉl-8-oxo-5- 
thia-l-azabIcýđo[4.2.Ồ]òa-2-ene-2-carboxylic acid 7ỉ -(ZMO- 
methyloxime).
C25HáN6O 7S3=620.7
CAS —  104145-95-1 (ceíditoren); 117467-28-4 (ceíditoren 
pivoxil).
ATC —  J01DD16.
ẠTCVet —  QI01DD16.
UN// —  78THA212DH.

P h a rm a c o p o e ia s .  In  Jpn.
Uses and Administration
C e íd ito re n  is a  t h ir d -g e n e r a t io n  o rạ l  c e p h a lo sp o rin  a n tib ạ c -  
te ria l u s e d  to  t r e a t  in ỉe c tío n s  d u e  tõ  su scẽ p tỉb le  G ra m - 
p o s itiv e  a n d  G ra m -n e g a tiv e  b a c te r ia ,  in d u d in g  in íe c tio n s  of 
th e  r e s p ữ a to r y  t ra c t  a n d  o f  t h ẹ  s k in  a n d  s k in  s tru c tu re s . F o r  
d e ta ils  o f in íe c tio n s  a n d  t h e ữ  t r e a tm e n t ,  see  u n d e r  C h o ic e  oí 
A n tib ac te ria l, p .  172 .2 .

C e íd ito re n  is  g iv e n  o ra lly  á s  t h e  p iv a lo y lo x y m e ứ iy l e s te r , 
c e íd i to re n  p iv o x il, b u t  d o se s  a r e  e x p re s se d  in  te rm s  o f

c e íd ito re n ; 2 4 5  m g  o f c e íd ito re n  p iv o x il is e q u iy a le n t  to  
a b o u t  2 0 0  m g  o f  c e ỉd ito re n . A  u s u ã l d o se  is 2 0 0  to  4 0 0  m g 
g iv en  tw ice  d a ily .

F o r  de ta ils  o f  r e d u c e d  doses  to  b e  u s e d  in  p a tie n ts  w ith  
m o d e ra te  to  s e v e re  r e n a l  im p a in n e n t ,  s e e  p . 2 41 .2 . 

R e v ie w s .
1. Wd!ington K. CurTan MP. Ceíditoren pỉvoxỉỉ: a revỉew oỉ Its use in the 

treaanent of bacterial inỉectỉODS. Drugs 2004; 64:2597-2618.
2. Hemández-Martin J. et aỉ. Ceídỉtoren pỉvoxỉlo: una nueva ceíaỉosporỉna 

oral para iníecđones de vỉas respiratỡrias y de pỉeỉ y tejidos blandos. Rev 
Esp Qụimiottr 2006; 19: 231-46.

3. Bỉedenbach DJ. Jones RN. Upđate of ceíditoren acdvity tested against 
communiry-acquired pathogens assodated wỉth ỉnỉectíoos oí the 
respiratory tract and skin and skỉn structures, ỉnduding recent 
pharmacodynamic considerations. Diagn Mierobioi Infeđ Dừ 2009; 64: 
202- 12.

Administration in renal impairmenh O ra l doses o f  c e ld ito -  
r e n  p iv o x il s h o u ld  b e  re d u c e d  in  p a tie n ts  w i th  m o d e ra te  
to  se v e re  r e n a ỉ  im p a i rm e n t  a c c o rd in g  to  c re a t in in e  d e a r -  
an c e  (CC):
• cc 3 0  to  4 9  m L /m in u te :  t h e  d o se  s h o u ld  n o t  e x c e e d  

2 0 0  m g  tvvice d a ily
• c c  le ss  t h a n  3 0 n iU m ìn u te :  t h e  d o se  s h o u ld  b e  2 0 0  m g  

o n c e  daily .

Adverse Effects and Precautions
As fo r C e ía lo tin , p . 2 3 5 .2 .

T h e  m o s t  í r e q u e n t l y  r e p o r te d  a d v e rs e  e í íe c ts  o f 
c e ỉd i to re n  a re  g a s tro in te s tin a l  d is tu rb a n c e s , e sp ec ia lly  
d ia i rh o e a .

F o r  r e te r e n c e  to  c a rn i t in e  d e h c ie n c y  w i th  so m e  
p iv a lo y lo x y m e th y l e s te rs , see  P iv a m p id ll in ,  p . 3 44 .1 .

Interađions
A b so rp tìo n  o f c e íd i to r e n  a f te r  o ra l  d o se s  is d e a e a s e d  b y  
a n ta d d s  o r  h is ta m in e  H 2-re c e p to r  a n ta g o n ỉs ts . P r o b e n e d d  
red u c e s  th e  r e n a l  e x c re d o n  of c e íd ito re n .

Antimicrobial Adion
As fo r  C e ũ x im e , p .  2 4 3 .1 .  C e td ito re n  a lso  h a s  ac tiv ity  a g a in s t  
Staphylococcus aureus.
Pharmacokinetics
C e íd ito re n  p iv o x il is  a b so rb e d  ừ o m  th e  g a s ữ o ìn te s t in a l  ư a a  
a n d  is h y d ro ly se d  to  c e íd ito re n  b y  e s te rase s  to  re le a se  a c tiv e  
c e íd ito re n  in  t h e  b lo o d sư e a m . P e a k  p la sm a  c o n c e n tra tio n s  
a v e ra g e  1.8 m ic x o g ram s/in L  in  la s t ín g  su b je c ts  1.5 to  3 h o u rs  
a fte r  a  2 0 0 -m g  d o se . B io av a ila b ility  is a b o u t  14%  in  ía s t in g  
su b je c tỉ  a n d  is in c r e a s e d  w h e n  c e íd i to re n  p iv o x il is  g iv e n  
w ith  a  h ig h -fa t  m e a l .  P la sm a  p ro te in  b in d in g  is r e p o n e d  to  
b e  8 8 % . T h e  p la s m a  h a lf-life  is  a b o u t  1.6 h o u rs  a n d  is 
p ro lo n g e d  in  p a t ie n ts  w i th  r e n a l  im p a irm e n t.

C e íd ito re n  is n o t  a p p re d a b ly  m e ta b o lis e d  a n d  is e x c re te d  
m a in ly  in  th e  u r in e  b y  g lo m e ru la r  h l tr a t io n  a n d  tu b u la r  
se c re tio n . I t is r e m o v e d  b y  h ae m o d ia ly s is .

Preparations
Proprietory Preparalions (detailỉ are given in  Volum e B)

Sing/e-ingredient Prepara tion ỉ. China: M eiact ( H S 3 Ĩ ) ;  Gr.: 
Spectracet India: Cefdicare; Ceíditran; Ceừorin; Inđon.: 
M eiact; Ital.: G iasion; Jpn: M e ia a ; Mex.: Spectraceh Port: 
M eiact; Spectracef; Spain: M eiaa ; Spec tracet Telo; Thai.: 
M eiaa ; Turk.: M eiact; Spektraceí; USA: Spectraceí.

Cefepime Hydrochloride
IBANM. USAN, rlNNM!

BMY-28142 (oéịẹpỊme); Ceíepirha, hidrodoruro de; Céfé- 
pirne, Chlorhydrate de; Céíépíme, dichlorhydrate de; 
Ceíèpỉme Dihydrochloride; Ceíepimi díhydrochlorĩdum; 
Ceíepiml Hỵdrochloridum; Hídrodoruro de ceíepima; 
Sefepim Hidroklorũr; Lịe(Ị>enMMa rnÁpoxnopMA- 
{6fl-Ì6a,7P(2)]H-[(7-{[(2-Amino-4-thiazolyl)-(methoxylmíno) 
acetyQaminò}-2<arboxy-8-oxo-5-thia-1-azabiọ/do[42.0]oct-
2-en-3-yl)methyQ-1 -methylpyrrolidinlum chloride monohy- 
drochloride rnonohydrate; 7-{(2-Amino-l,3-thiazol-4-yl)-2- 
[(Z)-methoxyimmo]acetamido}-3-(1-methylpyrrolidin'io- 
methyi)-3-cephem-4<arboxylate hydrochloride. 
C„H2sCINÀS2.HCI.H20=5715
CAS 'r~ . 88040-23-7 (cetepme); 12317h59-5 (ceíepime 
.hydrochloride monohydratẬ c , : ; - " ’■ ' I  ụ  ’
AĨC —  J01DEOJ ' , /  ,
ATCVet —  QIOIDEOĩ ‘ 1 '
UN// —  18X100607PJcefepime hydrochlonde monohydrate); 
2AỈO4FSN0C (anhydrouĩcefepimehydiòchforideỊ.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v u ) , Jpn, a n d  us.
P h . E u r .  8: (C e íe p im e  D ih y d ro c h lo tid e  M o n o h y d ra te ) .  A 
vvhite o r  a lm o s t w h i te ,  c ry s ta llin e  p o w d e r . F ree ly  s o lu b le  in

vvater a n d  in  m e th y l a lc o h o l; p rac tic a lly  in so lu b le  in  
d ic h lo ro m e th a n e . P ro te c t f ro m  ligh t.

U S P  36: (C e íe p im e  H y d ro c h lo r id e ) . A  w h ite  to  o ff-w h ite , 
n o n h y g ro sc o p ic , c ry s ta ll ln e  p o w d e r .  F re e ly  so lub le  in  
w a te r . S to re  in  a ir t ig h t  c o n ta in e n .  P ro te c t  fro m  ligh t.

In co m p o tib iiíty  a n d  s ta b ili ty . R e íe re n c e s .
1. Stèw«n JT. et ai. SubỉUty oi ceíepime bydrochloride inịectỉoa ỉn 

polypropylene sytỉnges at >20 degreesC 4 degreesC and 22-24 
degreesC. Am J Health-Syst Pharm 1999; 56: 457-9.

2. Stewait JT. et ai. Stabiỉỉty oi ceíepime hydrodiỉorỉde in poỉypropylene 
syringes. Am J tìealth-Syst Pharm 1999; 56: 1134.

3. YViỉlỉamson JC ai. Stabỉỉỉty of ceỉepỉme ỉn perỉtoneaỉ dỉaỉysỉs soỉudon. 
Am Phanmuotker 1999; 33:- 906-9.

4. Barirỉan N, et àl. Stabỉỉỉty and conrpatỉbilỉty study of ceỉepime in 
compirison wlth cehaâđirae ỉor potential adminỉsưatíon by conđnuous 
infusion under condỉĩỉons pertìnem to ãmbuỉatory treatment ỡỉ cystic 
ũbrosỉs patỉems and to admỉnỉstratioĐ ỉn ỉntensỉve care unỉts. J 
Atưimùrob ơưmother 2003; 31: 651-8.

ỉ.  Trissd LA. Xu QA. Stabihty of ceíepime hydrochỉoride in AutoDose 
inhỉsioa System bags. Ann PharmacoơuT 2003; 37: 804-7.

Uses and Admịnỉstratíon
G eíep im e is a  ío u ith -g e n e r a t io n  p a re n te ia l  cep h alo sp o rin  
a n tib a c te r ia l u s e d  in  t h e  t r e a tm e n t  o f in íe c tio n s  d u e  to  
suscep tib le  G ra m -p o s itiv e  a n d  G ra m -n é g a tiv e  b a a e r ia ,  
in d u d in g  th o s e  o f  th e  a b d o m e n , u r in a r y  tra c t, resp ira to ry  
tra c t, a n d  s k in  a n d  sk in  s tru c tu re s .  I t  is e ữ e c tiv e  ag a in st 
Pseudomonas aemgbuna a n d  m a y  b e  g iv e n  em piricaU y for 
íeb ii le  n e u ư o p e n ia .  F o r  d e ta ils  o f  th e s e  in íe c tio n s  a n d  th e ir  
t te a tm e n t,  s e e  u n d e r  C h o ic e  o f  A n tib ac te ria l, p . 172.2.

C e ỉep im e  is g iv en  a s  t h e  h y d ro c h lo r id e  b y  d eep  
in ơ a m u s c u la r  in je c tio n , o r  in t r a v e n o u s ly  b y  in íu s io n  o v e r  
a t  least 30 m ỉn u te s .  D oses a re  e x p re s se d  in  te rm s  o f th e  
e q u iv a le n t  a m o u n t  o f  c e íe p im e ; 1 .1 9 g  o f c e ỉe p im é  
h y d ro c h lo r id e  is  e q u iv a le n t  to  a b o u t  1 g  o f  c e íep im e . T he 
u s u a l  dose is 1 to  2  g d a iỉy  in  2  d iv id e d  doses  fo r  m ild  to  
m o d e ra te  in íe c tio n s , in c re a se d  to  4 g  d a ily  in  2  d iv ided  doses 
i n  severe  in ỉe c tio n s , a l th o u g h  u p  to  6  g  d a iỉy  in  3 d iv id ed  
doses  has  b e e n  g ỉv e n  fo r  íe b r i le  n e u tto p e n ia .

T h e  dose  o f  c e íe p im e -m a y  n e e d  to  b e  re d u c e d  in  p a tie n ts  
w i th  ren a l im p a irm e n t,  se e  p . 2 4 1 .3 . S ee  a lso  p . 2 41 .3  fo r 
d e ta ils  of d o se s  in  c h ild re n , in d u d in g  d o se  rec o m m e n d a -  
t io n s  for th o se  w ith  re n a l  im p a irm e n t.

R e v ie w s .
1. Various. CetepUne: a í  -lactamasc-suble extended-sptcmim cephalos- 

porin. J Antìmừrob Qưmoứưr 1993; 32 (suppỉ B): 1-214.
2. Bacradelỉ LB. Bryson HM. Ceíepỉme: a revỉew of its antíbacterial actỉvity, 

pharmacokinetỉc properties and therapeutỉc use. Drugt 1994; 47: 471- 
505.

3. Okamoto MP, tí  a i Ceíepime: a new íourth-generation cephaỉosporín. 
Am J Hosp Pkarm 1994; 51: 463-77.

4. VVynd MA, Paỉadino JA. Ceíepỉme: a íourth-generatlon parenteraỉ 
cephatosporỉn. Amt Pharmacother 1996; 30: 1414-24.

5. Wong-Berỉnger A. Treadng serious inỉectỉons: ỉocus on ceỉepime. 
Pharmaaiharapy 2004; 24:216S-23S.

6. .-Roberâ JA, tí ai. Cefepỉme venus ceỉtaádỉme: consỉderations ỉor
empirical use ỉn crỉcỉcaỉly 111 patíents. ĩnt J Aỉtíimiaob Agents 2007; 29: 
117-28.

A d m in iỉ tra H o n  in  c h ild re n . C e íe p im e  m a y  b e  g iv en  to  
c h ild re n  fo r  t h e  t re a tm e n t  o f  in ỉe c tio n ỉ  c a u se d  b y  suscep ti-  
b le  G ram -p o sitiv e  a n d  G ra m -n e g a tiv e  b a a e r ia .  C e ỉep im e  
is g iv en  by  d e e p  I n tra m u s c u la r  in ]e c tio n , o r  in tta v e n o u s ly  
b y  in h is ỉo n  o v e r  a t  le a s t 3 0  m in u te s .  In  th e  USA, th e  
A m erican  A c a d e m y  o f P e d ia tr ic s  (A A P)1 suggests a  dose  of 
3 0 m g /k g  e v e ry  12 h o u r s  m a y  b e  g lv e n  to  n e o n a te s ;  th e  
d o se  m ay  b e  in c re a se d  to  5 0 m g /k g  fo r  Pseudomonas in íec - 
tio n s . F o r th o s e  b e y o n d  th e  n e o n a ta l  p e rio d , th e  AA P sug- 
gests  a  dose  o f  lO O m g/kg  d a ily  in  2 d iv ìd e d  doses for th e  
t re a tm e n t  oi m ild  to  m o d e r a te  in te c tio n s ; u p  to  1 5 0 m g /k g  
da ily , in  2 o r  3 d iv id ed  d o se s, m a y  b e  g iv en  fo r th e  t te a t-  
m e n t  o f se v e re  in íe c tio n s . u s  l ic e n sed  p r o d u c t in lo rm a tio n  
suggests  s im ila r  doses fo r  c h ild re n  ag e d  2  m o n th s  a n d  
o v e r. T he to ta l  do se  s h o u ld  n o t  e x c ee d  th e  re c o m m e n d e d  
a d u lt  dosage  (see  a b o v e).

u s  lic e n sed  p ro d u c t in ỉo rm a t io n  re c o m m e n d s  th a t  for 
c h ild re n  w i th  re n a l  im p a irm e n t  th e s e  doses of c e tep im e  
sh o u ld  be re d u c e d  b y  s im ila r  p ro p o rú o n s  to  red u c tio n s  in  
a d u lts  (see p .  2 4 1 .3 ).

1. American Academy of Pediatrics. 2012 Red Book: Report o/ the Commiữet 
on ừỢectùms Dừeases, 29th ed. Elk Grove Víllage, Iỉlinois. USA: American 
Academy of Pediauics, 2012.

A d m in is tra t io n  in  r e n a l  im p a irm e n t.  P a re n te ra l  d osage  of 
ce ỉe p im e  s h o u ld  b e  m o d ih e d  in  r e n a l  im p a irm e n t.  A ỉte r  a 
n o rm a l firs t d o se  th e  m a in te n a n c e  dõ sag e  sh o u ld  b e  
a d ju s te d  a c c o rd in g  to  t h e  p a tịe n t 's  a e a t i n in e  d e á ra n c e  
(CC) a n d  th e  s e v e n ty  o f  t h e  in íe c tio n :
•  c c  30 to  6 0  m ư m in u te :  0 .5  to  2 g  e v e ry  2 4  h o u rs  (2 g 

e v ery  12 h o u r s  íọ r  íe b r i le  n e u tro p e n ia )
•  c c  11 to  2 9 m L /m in u té :  0 .5  to  i g  e v é ry  2 4  h o u rs  (2 g  

e v e ry  2 4  h o u r s  fo r íe b r i le  n e u tro p e n ia )
•  c c  lO m L /m in u te  o r  less: 2 5 0  to  5 0 0 m g  e v e ry  2 4 'h o u rs  

(1 g  e v e ry  2 4  h o u rs  ío r  íe b r i le  n e u tr o p e n ia )  .
P a tie n ts  u n d e rg o in g  h a e m o d ia ly s is  s h o u ld  b e  g iv en  a dose  of 
1 g o n  th e  í ir s t  d a y  o f ữ e a tm e n t ,  fo llo w e d  b y  500  m g  daily; 
t h e  dose  s h o u ld  b e  g iv e n  a f te r  h a e m o d ia ly s is  o n  th o se  days. 
A  dose  of 1 g  d a ily  s h o u ld  b e  u se d  fo r  íeb rile  n e u tro p e n ia .  
P a tie n ts  u n d e rg o in g  c o n tin u o u s  a m b u la to ry  p e ri to n e a l

The Symbol t  denotes a preparation no longer actively marketed
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d ia ly sis  s h o u ỉd  re c e iv e  n o n n a l  r e c o m m e n d e d  d o ses  a t  
in te rv ẩ ls  o f  4 8  h o u rs .  A  d o se  o f  2  g  e v e ry  4 8  h o u r s  is u s e d  fo r  
íe b r i le  n e u tto p e n ia .

F o r  critíca lỉy  i ll  p a tìe n ts  u n d e rg o in g  c o n tín u o u s  re n a l  
r e p la c e m e n t  th e ra p y , a  lo a d in g  d o se  o f  2  g a n d  th e  ỉollovvm g 
m a in te n a n c e  d o ses  h a v e  b e e n  r e c o m m e n d e d :1
•  c o n tin u o u s  v e n o v e n o u s  h a e m o ữ lt ta t ìo n  (CVYH): 1 to  2 g 

e v e ry  12 h o u rs
•  c o n tin u o u s  v e n o v e n o u s  h a e m o d ia ly s is  (CVVHD) a n d  

h a e m o d ia Ẽ lt r a t io n  (C W H D F ): 1 g  e v e ry  8  h o u r s  o r  2 g 
e v e ty  12 h o u rs

1. Heintz BH. tí ai. Antỉmỉcrobìaỉ dosỉng concepts and recommendaxions 
for crítícaỉỉy ỉlỉ adult patỉenư recdving contìnuous renaỉ replacement 
thcrapy or intennỉncnt hemodlaỉysis. Pharmacotherapy 2009; 29: 562- 
77.

Adverse Effeđs and Precautìons
A s fo r  C e ía lo tin  S o d iu m , p . 2 3 5 .2 .

T h e  sa ĩe ty  o f c e ỉe p im e  h a s  b e e n  rev iev v ed .1'5 A  m e ta -  
a n a ly s is2 o f s tu d ie s  in v o lv in g  c e íe p im e  su g g e ste d  th a i  th e r e  
m ig h t  b e  a n  in c re a se d  risk  o f  a ll-c a u se  m o rta li ty  c o m p a re d  
w i th  o th e r  b e ta - la c ta m s . T he  PD A  s u b s e q u e n t ly  a n n o u n c e d  
th a t  i t  vvould re v ie w  s a íe ty  d a ta  to  h i r t h e r  e v a lu a te  th e  risk  
o f  d e a th  a s so d a te d  w ith  c e íe p im e  u s e .4 In  J u n e  2009, a í te r  
th is  a n a ly sis, th e  FD A  issu ed  a  s ta te m e n t  th a t  n o  s ta tis tica lly  
s ig n iỉic a n t in c re a se  in  m o r ta li ty  fo r  c e íe p im e - tre a te d  
p a tie n ts  c o m p a re d  to  c o m p a r a to r - t te a te d  p a tie n ts  w a s  
n o te d  a n d  th a t  c e íe p im e  re m a in s  a n  a p p ro p r ia te  th e ra p y  fo r 
its  a p p ro v e d  in d ic a tio n s .5

1. Neu HC. Saíety of ceỉepỉme: a new extended-spectrum parenteral 
cephalosporin. Am J Med ì 996; 100 (suppl 6A): 68S-75S.

2. Yahav D, tí a l EÍRcacy and saíety of ccíeplme: a systematic revievv and 
meta-analysỉs. Lanctí Ịnfeđ Diỉ 2007; 7ỉ 338-48.

3. Drago L De Vecchỉ E. The saíecy oỉ ceỉepỉme in the treaưneni oỉ 
ỉníectỉon. Expert opin Drug Saftíy 2008; 7: 377-87.

4. FDA- Early conununỉcadon about an ongoỉng saỉety revỉevv: ceỉepime 
(marìteted as Maxipứne) (issued 14th November 2007). Avaiỉăbỉe ai: 
http://www Jda.gov/Dnj gs/DrugSaíety/Postma rketDrugSaỉety Iníorma- 
tíonỉorPatíentsandProvỉders/DnigSaíetylnỉonnatỉonỉorHeathcarePro- 
fessionaỉs/uan070496.htm (accessed 20/07/10)

5. FDA. ỉnỉonnatíon ỉor heaỉtbcare proỉessỉonaỉs: ceíepime (marketed as 
Maxỉpime): (issued 17th June 2009). Availabỉe at: http://wwwida.gov/ 
Dnigs/DnigSafery/PosunarketDrugSaĩetyỉnỉonnationforPatientsạad- 
Providers/DrugSaíetyỉnĩormaiioníorHeathcareProressionáls/ 
ucroỉ 67254.htm (accesséd 19/06/09)

Effects on the nervous System. R e ỉe re n c e s  to  n e u ro to x i-  
d t y , 1' 10 so m e tũ n e s  m a n i íe s t ín g  as n o n c o n v u ls iv e  s ta tu s  
e p ile p tic u s , a s s o d a te d  vvith u s e  o f c e íe p im e  (p a rtic u la r ly  
b u t  n o t  e x d u s iv e ly  in  p a tie n ts  w i th  im p a ire d  re n a l fu n c -  
t io n ) .

1. Chow KM, tí aỉ. Reưospectíve review of ncurotoxiđty ỉnduced by 
ceỉepỉme and cdtaãdime. Pharmaeotherapy 2003; 23: 369-73.

2. Ferrara N, tí ai Neurotoxỉdty ỉnduced by ceỉepixne ỉn a very old 
hemodiaỉysỉs padenL Cỉin Ncpkrol 2003; 59: 388-90.

3. Dakdouki GK. AỈ‘Awar GN. Ceíepime-induced encephalopathy. ỉnt J 
Infut Dừ 2004; 8: 59-61.

4. Aỉpay H, tí a i Cefepime-induced non-convulâve status epỉỉepticus in a 
peritoneaỉ díaỉysis patỉenL Pediatr Nephrgì 2004; 19:445-7.

5. Abanađes s. tí ai. Reverãble coma secondary to ceíepỉrae neurotoxiáty. 
Arut Pharmaeother 2004; 38: 606-8.

6. Capparelli FJ, tí al. Ceíepíme- and ceCxime-induced encephaỉopathy ỉn 
a parient with normaỉ renal hinctỉon. Neurology 2005; 65:1840.

7. Magantí R, tí aỉ. Nonconvulsive status epỉlepdcus đue to ceíepirne in a 
patỉent with normal renaỉ Ễunction. EpiUpsy Behav 2006; Sỉ 3 ỉ 2-4.

8. Lam s, Gomolin IH. Ceỉepỉme neurotoxỉdty: ca se report, pharmacoki- 
netic conâderations, and ỉiterature review. pharmacotherapy 2006; 26: 
1169-74.

9. Sonck J, tí ai. The netirotoxidty and saỉety of treatment with ceĩepime ỉn 
patients wỉth renaỉ laỉỉure. Nephrol Diaỉ Transpỉanl 2008; 23: 966-70.

10. Garces EO, tí al. Renal ỉaỉỉure ỉs a risk ỉacior ỉor ceíepime-ìnduced 
encephaỉopathy. J Nephrol 2008; 21: 526-34.

Porphyría. T h e  D ru g  D a ta b a se  fo r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o rw e g ia n  P o ip h y r ia  C e n ư e  (NAPOS) a n d  
th e  P o ip h y ria  C e n ơ e  S w e d e n , d assiĐ es c e íe p ỉm e  as  p ro b -  
a b ly  n o t  p o rp h y rin o g e n ic ;  í t  m a y  b e  u s e d  as a  d ru g  of firs t 
c h o ic e  a n d  n o  p r e c a u tio n s  a re  n e e d e d .1

1. The Dmg Daubase tor Acuie Porphyria. Available at: hirp://www. 
đrugs.porphyria.org {accessed 18/10/11)

Antìmicmbial Action
C e fe p im e  is a  ío u r th -g e n e r a t io n  c e p h a lo sp o rin  a n d  is a c tiv e  
a g a in s t  m a n y  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  a e ro b ic  
o rg a n ism s . A g a in s t G ra m -p o s it iv e  c o c d , i ts  ac tiv ity  is  s im iỉa r  
to  t h a t  o f  c e ío ta x im e  (p . 2 4 6 .3 )  a n d  in d u d e s  s ta p h y lo c o c d  
(b u t  n o t  m e t id ll in - re s is ta n t  Staphyỉococcus aureus) a n d  
s tr e p to c o c d . A g a in s t E n te ro b a c te n a c e a e ,  it  h a s  a  b r o a d e r  
s p e c tru m  o f a c tiv ity  t h a n  o th e r  c e p h a lo sp o rin s , in d u d in g  
a c tiv ity  a g a in s t  o rg a n is m s  p r o d u d n g  c h ro m o s o m a lly  
m e d ia te d  b e ta - la c ta m a se s  s u c h  as  Enterobacter spp . a n d  
Proteuỉ vulgarừ. A g a in s t  Pseudomonas aeruginosa, i t  h a s  
s im ila r  o r  slig h tly  le ss  a c tiv ity  t h a n  c e fta z id im e  (p. 2 5 3 .3 ), 
a l th o u g h  Ít m a y  b e  a c tiv e  a g a in s t  s o m e  s tra in s  re s is ta n t  to  
c e íta á d im e .  *■

Pharmacokinetics
C e íe p im e  is g iv e n  b y  in je c tio n  as  t h e  h y d ro c h lo r id e . I t  is 
r a p id ly  a n d  a lm o s t c o m p le te ly  a b so rb e d  o n  in tra m u s c u la r  
in je c tio n  a n d  m e a n  p e a k  p la s m a  c o n c e n tra t io n s  of a b o u t  14 
a n d  3 0  m ic ro g ra m s/in L  o c c u r  a b o u t  1 .5  h o u r s  a f te r  d o ses  o f

500 m g  a n d  1 g  resp e c tiv e ly . W ith in  3 0  m in u te s  o f s im ila r 
in tr á v e n o u s  do ses, p e a k  p la sm a  c o n c e n tra t ìo n s  a re  4 0  a n d  
80  m ic ro g ra m s/m L  resp e c tiv e ly . T h e  p la sm a  h a lf- life  o f 
c e ỉe p im e  is a b o u t  2  h o u r s  a n d  ũ  p ro lo n g e d  in  p a tíe n ts  w ith  
re n a l im p a i im e n t .  A b o u t  2 0 %  o f c e le p im e  is b o u n d  to  
p lasm a  p ro te in s .

C e íe p im e  Í5 vvidely d is t r ìb u te d  in  b o d y  tis su e s  a n d  ỉh iid s. 
H igh c o n c e n tra tio n s  o c c u r  in  b ile . L ow  c o n c e n tra t io n s  h a v e  
b e e n  d e te c te d  in  b r e a s t  m ilk .

C e ỉe p im e  is e ỉ im in a te d  p T Ĩn d p a lly  b y  th e  k id n e y s  a n d  
a b o u t 8 5 %  o í  a  d o se  is re c o v e re d  u n c h a n g e d  in  th e  u rin e . 
C e le p im e  is s u b s ta n tia l ly  re m o v e d  b y  h ae m o d ia ly s is .

R e fe re n c e s .
1. Okamoto MP, tí ai. Ceíepime clinical pharxnacokinetỉcs. Cỉin 

Pharmaeokintí 1993; 25: 88-102.
2. Rybak M. The pharmacokinetỉc proũle oỉ a new generation oỉ parenteral 

cephalosporỉn. Am J Mtd 1996; 100 (suppl 6A): 39S-44S.
3. Reed MD. tí aĩ. Pharmacokinetícs oí inưavenousiy and inlramuscularly 

admiiústered ceíepime in ìolUms and children. Antimicrob Agcnts 
Chemothtr 1997; 41: 1783-7.

4. Allaouchiche B, tí al. Pharmacokinetics oí ceíepime duríng continuous 
venovenous hemodianitration. Antìmicrob AgtrtU ơtemother 1997; 41: 
2424-7.

5. Blumer JL tí al. Revievv of the pharmacokinetics of ceíepime in chiỉdren. 
Pcdiatr In/etí Dis J 2001; 20: 337-42.

6. Capparelli E, tí al. Population pharm.icokinetics ol ceíepime in the 
nconate. Antimicrữb AịỊCMs Chcmơther 2005; 49: 2760-6.

Preparations
Proprietary Preparotíons (detailỉ a re  given in V olum e B)

Single-ingredient Preporolỉoru. Arg.: Ceíim en-K; M axcel; Rive- 
pime; AustraU M axipim e; Austría: M axipime; Belg.: Maxi- 
pime; Braz.: Cloceí; M axcel; N ep ece t Uniíepim ; Canaí: M axi- 
pime; chile: M axipim e; Pozlneg; China: Bo Shuai (W)lệ); Bo 
zh i (ISÍ/b ); Da Li N eng {iằýlai); H eng Su ( iS B );  Ka Luo Xin 
(+ iẵ /K ) ;  Kai Xin (ST./K); Laibixin Li Si Ping ( Ì Ị Ị li2!2);
U ng Di ( ^ .iằ ) ;  Luo Xin W ei M axipim e ( ^ B ĩ 5?); Pai
Nai Xin (iRiKflt); Shi Rui Ping ( ± ® - íF); Xian Ke N uo (5feộrỉS); 
XinUW ei ị1ãýl&): Ying Lan ( H ^ ) ;  Cz.: M axipim e; Bin.: Maxi- 
p im et; Fr.: Axepim; Ger.: M axipim e; Gr.: A nticepim ; Gencet; 
M axùýect; M axipim e; Verapưne; ZeGpimc; Hong Kong: Maxi- 
pime; Hang.: M axipúne; India: Adpim e; B iopim e; C-Pime; 
Cadpime; Calpime; Ceĩicad; Ceípim e; Cefudix; Cepime; Chase; 
Effũnax; Forpan  Inpim e; Insipim ; Ipacare; Ivipime; Kampi; Kef- 
age; Kingcel; KPM. Leepim e; M apim e; M axiceí; M axipime; 
M egapime; M icropim e; N eutrap ìm e; Nitipime; Novapime; 
Orpime; Indon.: Actaceí; B iocepim e: Capriỉim; C eíonm ; Emax; 
Exepime; In terp im ; M acef; M axiceí; M axilan; M axlm er. Maxi- 
pim ef; Procepim ; Rapim e; Rim ax; Sandoceí; Sopime; Vipúne; Ital.: Cepũn; C epim ex' M axipim e; Maỉaysia: M axipim e; Mega- 
pime; Aíex.: Im ation; M axef; M axipim e; NZ: M axipim e; Phi- lipp.: Axera; Cepim ax; Dím ipra; H apim ax; M edipim e; Pứncep; 
Pozineg; Sanpúne; V ipeíim e; Zepim; Zepúne; PoL: M axipime; Port.: M axipứne; R iu .: Cepim  (UenHM); Eíepũn (3ỘHTIHM), M ax- 
ipưne (MaKCHnHM); M axyce! (MaKCHneộ); M ovizar (MOBH3AP); S.Afr.: M axipim e; singapore: M axipim e; spain: M axipime; 
Swed.: M ax ip ím et; Thai.: Ceíam ax; M axipim e; M egapime; 
O rp im et; Pime; Selpim e; Turk.: Ekipim; M axipim e; Unisel; UAE: Q pũne; ukr.: C ebopim e (UeỗoiTHM); EBpime (3ỘHIIHM); 
M axinort (MaKCHHopT); M egapim  (MeranHM); Pikceí (riHKiieộ); 
Q uadroceí (KBa/tpoueộ); Q uartacel (Kiaprauei|>)t; USA: M axi- 
pime; Veneĩ.: M axipim e.

Mubi-ingredient Preparátions. ĩndia: C-Pime-T; M agnova; Mika- 
pime; Niq>ime-AM.

Pharmacopoeial P reparations
USP 36: Cefepim e for Injection .

Cefetamet ỊUSAN, riNNi

Céíétamet; Ceíetam etum ; LY-097964; Ro-15-8074; 
UeộeTaMeT. . . -•■■■ ■■■
(Z)-7-[2-(2-Aminothiazol-4-yl)-2-methoxylminoacetamido]- 
3-methyl-3<ephem-4-carboxylic acid.
C,4H1SN505S2=397.4
CAS —  65052-63-3 (ceíetamet).
ATC— J01DD10.
ATC Vet —  OJ0ĩDD10.
UNII —  4R5ĨỴ783&

Cefetamet Pivoxil Hỵdrochloríde HNNMI

Céíétamet Plvoxil, Chlorhydrate de; Cefetamet pivoxilo, 
hidrodoruro de; Ceíetameti Pivoxili Hydrochloridum; 
Ceíetametpivoxilhydrokíorid; Ceíetametum Pivoxili Hydro- 
chloridum; Hidrodoruro de ceíetamet pivoxilo; Keíeramèet- 
tipivoksiilihydrokloridi; Ro-15-8075 (cefetamet pivoxil); 
UeệeĩaMeTa nnBokcnna rnflpoxnopnq. ,
Cefetamet pivaloyloxymethyl hydrochloride.. 
C2oH2SNAS2,HCI=54ạ.O ■
CA5 —  65243-33-6 (ceíeiamet pivoxil); ỉ 11696-23-2 (ceỉetamet 
pivoxil hydrochlorìde).
ATC —  J0ỈDD10.
ATC Vet —  QJ01DD10. 
u m  —  2YE9732GFU.

Prọfi7e
C e ỉe ta m e t  is a  th ir d -g e n e r a t io n  c e p h a lo sp o rin  a n tib a c te i ia l  
s im ila r  to  c e íix im e  (p. 2 4 2 .3 ) .  I t  h a s b e e n  g iv e n  o ra lly  as th e  
h y d ro c h lo r id e  o f  th e  p iv a lo y lo x y m e th y l e s te r , c e ỉe ta m e t 
pivoxU  h y d ro c h lo r id e ,  v v h ich  is h y d ro ly s e d  to  c e ỉe ta m e t  in 
vivo. T h e  u s u a l  d o se  is 5 0 0  m g  tw ice  d a ily .

F o r  r e íe re n c e  to  c a m i t in e  d e h d e n c y  o c c u n in g  w i th  so m e 
p iv a lo y lo x y m e th y l e s te rs , se e  P iv a m p id ll in , p . 3 4 4 .1 . 

R e v le w s .
ỉ . Bryson HM, Brogđen RN. Ceíetamet pỉvoxỉl: ề revỉew oỉ its antỉbaaeriaỉ 

aoỉvỉty, phannacokinetic propertỉes and therapeutic use. Drugs 1993; 
45: 589-621.

2. Blouin RA. Stoeckel K. Cefetamet pivoxil dỉnỉcal pharmacokinetics. Clin 
Pharmacokimt 1993; 25: 172-88.

Prẹparatìons
Proprietary  Prepom tions (details are given in  V olum e B)

Single-ingredient Preparaiions. China: A n Su M ei );
A nsaitậm ei ( S S t t H ) ;  H uạ Xian Mei (l^-ílllH); K ang Di Xin 
(H tiÉ ft); K ang M ai Xin (ISìẵữ.); u  Xin M ei {ýlĩkíỉị): Sai Fu 
M ei (ỈĨÍS ỈỆ ); T epuxin ( # # /& ) ;  Wei Rui (SSỈÍ); z h e n  Liang (ỉỳS.): Gr.: Globoceí; India: A ltam et; Cepim e-O .

Cetixime IBAN, USAN. rlNNI
Ceíìksimas; Cefìxim, Cefixim ữihydrát; Ceíixima; CéRxime; 
CeRximụm; Ceíìximum Trihydricum; CL-284635; FK-027; FR- 
17027; Kefìksiimi; Seíiksim; 14e4>MKCMM. 
(Z)-7-[2-(2-Aminothiazol-4-yl)-2-(carboxymethoxyimino) 
acetamido]-3-vinyl-3-cephem-4<arboxylic acid trihydrate. 
C,6H,5N5oỹs2,3H2O=507.5 
CÃS — 79350-37-1.
ATC — J01DD08.
ATC Vet — QI01DD08.
UNII — 97I1C92E55.

P h a rm o c o p o e ia s .  In  Eur. (se e  p. vii) a n d  us. Jpn i n đ u d e s  
th e  a n h y d io u s  su b s ta n c e .

P h . E u r .  8: (C e íix im e ). A  w h ite  o r  a lm o s t  w h i te ,  s ligh tly  
h y g ro sc o p ic , povvder. S lig h tly  so lu b le  in  w a te r;  sp a rin g ly  
so lu b le  in  d e h y d ra te d  a lc o h o l;  p rac tỉc a lly  in so lu b le  in  e th y l 
a c e ta te ;  í re e ly  so lu b le  in  m e th y l  a lc o h o l. A  5%  su sp en s io n  
in  w a te r  h a s  a  p H  o f  2 .6  to  4 .1 . S to re  in  a in ig h t  c o n ta in e rs . 
P ro te c t  b o m  lig h t.

U S P  36 : (C eB x im e). A  w h i te  to  l ig h t  yellovv c ry sta llin e  
p o w d e r .  P ra c tica lly  in so lu b le  in  w a te r ,  in  e th e r ,  in  e th y l 
a c e ta te , a n d  in  h e x a n e ;  s lig h tly  s o lu b le  in  a lc o h o l  in  
a c e to n e . a n d  in  g ly ce ro l; so lu b le  in  m e th y l  a lc o h o l a n d  in  
p ro p y le n e  g lyco l; v e ry  s lig h tly  so lu b le  in  7 0 %  so rb ito l a n d  
in  o c ta n o l.  p H  o f a  s o lu t io n  in  w a te r  c o n ta in in g  th e  
e q u iv a le n t  o f  ce fix im e  0 .0 7 %  is bervveen  2 .6  a n d  4 .1 . S tore  
in  a ir t ỉg h t  c o n ta in e rs .

Uses and Administration
C e h x im e  is g e n e ra lly  c la ss iiĩed  as  a  th ird -g e n e ra t io n  
c e p h a lo s p o r in  a n t ib a a e r ia ]  a n d  is g iv e n  o ra lly  to  tre a t  
in íe c tio n s  d u e  to  su sc e p tib le  G ra m -p o s itiv e  a n d  G ram - 
n e g a tiv e  b a c te r ia ,  in d u d in g  g o n o r rh o e a  a n d  in le a io n s  of 
th e  re s p ira to ry  a n d  u r in a r y  trac ts . F o r  d e ta ils  o f th ese  
in íe c tio n s  a n d  t h e ừ  t r e a tm e n t,  s e e  u n d e r  C h o ice  of 
A n t ib a a e r ia l ,  p . 172 .2 .

C eO xim e is a v a ila b le  as  th e  t r ih y d ra te  a n d  d o ses  a re  
e x p re s se d  in  te rm s  o f a n h y d ro u s  ceE x im e; 1 .12  g o f  ceS x im e  
t r ih y d ra te  is e q u iv a le n t  to  a b o u t  1 g o f a n h y d ro u s  ce íix im e. 
I t is g iv en  o ra lly  in  d o se s  o f  2 0 0  to  4 0 0  m g  d a ily  a s  a  single 
d o se  o r  i n  tvvo d iv id e d  doses; t h e  h ig h e r  d o se  is 
re c o m m e n d e d  in  th e  U SA . A  s ingle 4 0 0 -m g  d o se  is g iven  
fo r  u n c o m p lic a te d  g o n o r rh o e a .

T h e  d o se  o f  ceB x im e  m a y  n e e d  to  b e  re d u c e d  in  p a tỉe n ts  
w i th  r e n a l  im p a irm e n t,  se e  p . 2 42 .3 . S ee  also  p . 2 4 2 .3  for 
d o ses  in  c h ild re n .
G e n e ra l  r e íe re n c e s .

1. Leggett NJ, tí aỉ. Ceỉlxime. DICP Ann Pharmacother 1990; 24: 489-95.
2. AdamD, Wallace RJ. eds. Syraposium on cefixime. Drugs 1991; 42 (suppl 

4): 1-32.
3. Markham A. Brogđen RN. Ceỉỉxime: a revicw of ỉts therapeutic elỉìcacy 

in lower respiratory traa inỉectỉons. Drugs 1995; 49: 1007-22.
4. Hamiiion-Milíer JM. Overview of ce&xỉme use in community-acquired 

iníectỉons. ơin Miơobiol ìnfca 2000; 6 (suppl 3): 79-81.
5. VerhoeíJ, GUỈíssen A. ResistantHaemophÌỉusinQuenzaeỉn communỉty- 

acquired respiratory traa ỉnỉectỉons: a roỉe for cehxime. Íní J Antìmicrob 
Agents 2003; 21: 501-9.

Administrotíon ỉn children. C etix irae  m a y  be  g iv e n  o rally  
to  c h ild re n  fo r  t h e  t r e a tm e n t  of in ỉe c tio n s  c a u se d  b y  sus- 
cep tib le  G ra m -p o s it iv e  a n d  G ra m -n e g a tiv e  b a c te r ia . Chil- 
d r e n  o v e r  6  m o n th s  a n d  u n d e r  5 0  k g  m a y  b e  g iven  
8  m g /k g  d a ily  as a  s in g le  d o se  o r  in  tw o  d iv id e d  doses.

Administratíon in renal impairment. O ra l d o se s  o f ceỉ- 
ix im e  s h o u ld  b e  re d u c e d  in  p a tie n ts  w ith  m o d e ra te  to  
s e v e re  r e n a l  im p a irm e n t  a c c o rd in g  to  c re a t in in e  d e a ra n c e  
(CC). UK  lic e n se d  p r o d u c t  in io rm a t io n  re c o m m e n d s  th a t  a  
d o se  o í  2 0 0  m g  d a ily  s h o u ld  n o t  b e  e x c e e d e d  in  p a tie n ts

All cross-reíerences refer to entries in Volume A
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w ith  a  cc less  t h a n  2 0 m L /m in u te ,  a s  w e ll  a s  th o se  o n  
c o n tin u o u s  a m b u la to ry  p e r i to n e a l  d ia ly s is  o r  h a e m o d ia -  
lysis. In  th e  U S A  lic e n sed  p r o d u c t  in fo r m a t io n  re c o m - 
m e n d s  doses  a d ju s te d  as  íollovvs:
•  cc 6 0 m L /m in u te  o r  m o re :  t h e  u s u a l  d o se  o f  4 0 0  m g  

d a ily
• cc 21 to  59  m L /m in u te  o r  th o s e  o n  h a e m o d ia ly s is : 

3 0 0  m g  d a ily
•  cc less t h a n  2 0 m U m in u te  o r  th o s e  o n  c o n tin u o u s  

a m b u la to ry  p e ri to n e a l  d ia ly sis : 2 0 0  m g  d aily

Adverse Effects and Precautions
As fo r  C e ía lo tin  S o d iu m , p . 2 3 5 .2 .

T h e  m o st b e q u e n t ly  r e p o r te d  a d v e rs e  e ííec ts  o f c e â x im e  
a re  g a s ư o in te s ủ n a l  d is t ĩn b a n c e s ,  e sp ec ia lly  d ia r rh o e a .  
C efix im e  s h o u ld  b e  s to p p e d  u  d ia r r h o e a  is se v ere .

A lth o u g h  c e S x im e  d o e s  n o t  h a v e  t h e  N -m e th y lth io te -  
t ra z o le  s id e -c h a in  u su a lỉy  a s s o õ a te d  w i th  h y p o p ro th ro m b i-  
n a e m ia  ìn c re a se s  in  p r o th r o tn b in  d m e s  h a v e  o c c u ire d  in  a  
fe w  p a tie n ts .

AnHbiotk-associated colitis. F o r  re p o r ts  o f  d ia r th o e a  a n d  
p s e u d o m e m b ra n o u s  co litis  a s s o d a t e d  w i th  c e h x im e , see  
C e la lo tín , p . 2 3 5 .2 .

Porphyrio. T h e  D ru g  D a ta b a se  í o r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y r ia  C e n t te  (NA POS) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , c la ss ih e s  c e h x ú n e  as p ro b -  
a b ly  n o t  p o r p h y r in o g e n ic  i t  m a y  b e  u s e d  a s  a  d ru g  o ỉ  h rs t 
c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d .1

1. The Drug Daubase ỉor Acuce Porphyria. Available áL- http://www. 
drugs-porphyi1a.org (accessed 18/10/11)

Interactìons
C a re  s h o u ld  b e  e x e rd s e d  in  p a t ie n ts  rec e iv in g  a n tic o a -  
g u la n ts  a n d  c eB x im e  d u e  to  t h e  p o ss ib ili ty  t h a t  c e h x ứ n e  
m a y  in c re a se  p r o th r o m b ũ t  t im e s  (se e  a b o v e ).

Antimicrobỉal Ađion
C e b x im e  ứ  b a c te r id d a l  a n d  ìs s ta b le  to  h y d ro ly s is  b y  m a n y  
b e ta - la c ta m a s e s .  I t  h a s  a  m o d e  o f  a c tio n  a n d  sp e c tru m  of 
a c tiv ity  s im ila r  to  th o se  o f  t h e  th b d - g e n e r a t io n  cep h a lo s-  
p o r in  c e ío ta x im e  (p . 2 4 6 .3 ), b u t  s o m e  E n te ro b a c te r ia c e a e  
a re  Iess s u sc e p d b le  tớ  c e fix im e . Haemaphilus inỊlueraae, 
Moraxella catarrhalừ (Branhamtlla catarrhalừ), a n d  Neừseria 
gonorrhoeae a re  se n sitiv e , i n d u d in g  p e n id l l in a s e -p ro d u c in g  
s tra in s .  O f t h e  G ram -p o sitiv er b a c tè r ia ,  s tr e p to c o c d  a re  
s e n s it iv e  to  ceĐ xim e  b u t  m o s t  s tr a in s  o f  s ta p h y lo c o c d , 
e n te r o c o c d ,  a n d  Listeria sp p . a re  n o t .

Enterobađcr sp p ., Pĩeudomonas aeruginosa, a n d  Bacteroides 
spp . a re  re s is ta n t  to  c e & đ m e .

Pharmacokinetics
O n ỉy  4 0  to  5 0 %  of a n  o ra ỉ d o se  o t  c e b x im e  is a b so rb e d  b o m  
th e  g a s tro in te s tin a l  trac t, w h e th e r  t a k e n  b e ío re  o r  a l te r  
m ea ls , a l th o u g h  th e  ra te  o f  a b s o rp t io n  m a y  b e  d e c re a se d  in  
th e  p re se n c e  o f  fo o d . C eB xim e  is b e t t e r  a b so rb e d  b o m  o ra l 
su s p e n s io n  t h a n  b o m  tab le ts . A b s o ip d o n  is ía ừ ly  slovv; p e a k  
p la s m a  c o n c e n tra t ìo n s  o f  2  to  3  m ic ro g ra m s/m L  a n d  3 .7  to
4 .6  m ic ro g ra m s/m L  h a v e  b e e n  r e p o i t e d  be tvveen  2  a n d  6 
h o u r s  a b e r s in g le  doses  o f 2 0 0  a n d  4 0 0  m g , resp ec tív e ly . T h e  
p la sm a  h a lf-life  is  u su a lly  a b o u t  3 to  4  h o u r s  a n d  m a y  be 
p ro lo n g e d  vvhen  th e r e  is r e n a l  im p a irm e n t.  A b o u t 6 5 %  of 
c eH x im e  is b o u n d  to  p lasm a  p ro te in s .

In fo rm a t io n  o n  th e  d is t r ib u t io n  o f  ceĐ xim e in  b o d y  
t is su e s  a n d  A uids is lim ite d .  I t  c ro sse s  th e  p la c e n ta . 
R e la tiv e ly  h ig h  c o n c e n tra t io n s  m a y  o c c u r  in  b ile  a n d  u r in e . 
A b o u t  2 0 %  o f a n  o ra l d o se  (o r  5 0 %  o f a n  a b so rb e d  dose) is 
e x c re te d  u n c h a n g e d  in  t h e  u r in e  v v ith in  2 4  h o u rs . U p to  
6 0 %  m a y  b e  e lim in a te d  b y  n o n r e n a l  m e c h a n ism s ; th e re  is 
n o  e v id e n c e  o f  m e ta b o lism  b u t  s o m e  is p ro b ab ly  e x c re te d  
in to  t h e  {aeces b o m  bile . I t  is n o t  s u b s ta n tia l ly  r e m o v e d  by  
d ialysis .

R e íe re n c e s .
1. Brituin DC. rt al. The pharmacokinctic and bacteriddal characteristics of 
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ơumoỉher 1986; 30: 485-90.
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Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B)

Single-ingredient Preporations. Arg.: NovaceÊ Vbcceí; Austria: 
A eroceí; Tricet; Braz.: Neo Cefix; Canad.:Suprax; Chũer. Triceí; 
U rotricet; Chinar. A n  Di Ke T uo  ( ỉ c M ã S ) ;  A n Di K e W d  ựk

ỂtòĩSấỉ); Ao De Níng ( U í ê í ); C eíspan ( t Ế S S ) ;  D aliíen  (ìầýl ĩf): Fu  Xin Kang ( ỉ£ ® ỉrĩ); H an G uang T uo ( ỈX Ỉ tK ) ;  H ui Xin 
Sha (ỈC Síi>); Ji Luo ( $ & ) ;  Jin  c h e n  J iu  Bang (Xữ);
J u n  Te <:&#); K ang Pai Ke A o s h á  Ke Lin
D u n  ( 3 ĩ # J f ); Kui Ke ( S Ề ) ;  ú  J ia n  K e (a t& ÌS ) ;  Luo W ei K e 
( » f í  j f ) ;  O u J ịa n  ( R ô ) ;  Qi A n (9 tẩẽ ); Q in  Ke A o (SbĩSSt); 
Q in g K e  Yi She Er (&&); Shi Rui K e ( ± « j ĩ ) ;  Si l i
J ie  (*Ịý]&L): Suprax  Te Pu  N i n g ( Ị ệ # ‘f ') ;  Xin Fu  Su
( S r íS ^ ) ;  X indaxin ( S r i i t t ) ;  Yan Ling ( ^ M ) ;  Y an Yi (/“ ÌS); 
Yu s h u  (1Fff); Zai W o ( S # ) ;  Cz.: Su p rax ' FrO roken; Cer.: 
C ephoral; IntectoO pticeí; Supraxỷ; U ro-C ephoral; GrCeítoral; 
Covocef-N; Hung.: Suprax; Indỉcr. AB-CEF; A elxim ; A ãxim ; 
A lm oceb Arcef; A rice t Aroxim; A sicet' A stu te; Atoceí; A vd í; 
A xim ; Axiom-OR; BelBx; Bestoceí; Biotax-O ; Bixigard; B m b x ; 
C-Fix; C-FX; C-Tax-O; CadiGx; Canbiceỉ; C andycet' C a rc e t Cas- 
xim ; Cebay; C efaden-0 ; Cefcem; Ceícon; Ceíesym ; Cefexy; 
Cefi; Cefia; CeSact; Cetĩcacy; CeGcin; CeGgard; Cefigo; C eá- 
gram ; CeGkab; Cefime; CeGmed; Cefim o; C e b n a n  CeSnd; 
CeGne; CeGo; CeSsym; Cefit; Cefiwel; Ceũx; Cefiza; CeQirn; 
Ceínl); Celo; Cefocef-LB; Celox* C ebub ; C eỉspan; Ceỉtas; Ceftì- 
w ử v  C eỉupop; Ceíveb Cebd-O; C elitol’ C em ax-O ; Cem axin; 
Cem e; Cevidm ; Cexim; Cexime; Ciígen; C ifilac  ClỄvar; Cif- 
zone; Cinxim; C iv ic C laleron-O ; Clom id; Coceỉ; Daczim; D ot- 
c e t  E-Fix; Eden; Eíoxim ; Elce; E lc e l Elfi; E m tax; Es&x; E u ro x  
E vaceí O; E x ce t Extacef-P; Extaceỉ; Fem cef; pevorit; Fexũn; 
Fexitage; Funi; Ftxcef; Fbd; Fixsana; Fixsav; Fbạrim ; Fixx; 
F oóm e-L ' Form ic-0 ; G ram ocef-0 ; H albdm ; Hiien-DS; H iíen; 
H oSm : I-M -Saíe; Incef; In d ce t Jancef; Jidox ; K apdox Cỉ,- 
KeSx; Kxúne; L -C el L abocet Laxứno; Láyceí; LBCeí; Letix; 
L exũne; Logeet M agnexim ; M ahacet' M ed id p ; M iđ o x ; MiU- 
xim ; M intoceí; M ytax-O; NayaGx; NBCeí; N itaxim -O ; Nizocef; 
N o v a c e t N o v a íex  N u d e a c  Nufix; 0 -P o w ercef; OAomix; 
O m napil; O m natax-O ; O rc e t Orfix; O ộtaxim -O ; Pancef-0 ; Si- 
Fbổm ; Xim; 2iprax; Indon.: Anfix; C e ta ce t Ceíarox; Cefika; 
CeBla; Ceỉspan; Ceptik; Com sporin; Ethdix; Fixacep; Fixam ; 
Fíxef; Fbdphan  LanSx; M axpro; N u c e t O pixim e; ProGm; Pyx- 
im e; Simcet; SoGx; S p anceít; Spaxim ; Sporetik; Starceí; 
Taxim e; T oce l Trixim; Urticeí; Yaữx; IrL: Suprax; Israel: 
S u p ra n t;  Itaỉ.: CeGxoral; S tadium ; Supraceí; Suprax; U nbdm e; Jpn: Ceỉspan; Malaysia: Ceũx; C eB xydn; Ixim e; M inixim e; Mex.: D envan Phũipp.: Actim ax; A eruxim ; A x e te t  C-Tax P; 
CeĐ xm ydn; CUácure; Ezcefc Pĩx-A; Fixcef; Fixxx; ReBxlme; 
S av eceít; Septipan; Synm ex; T ax o c e t T ergeceb  u ltrax im e; 
Z ebal; Pol.: S u p ra x  PorL: B onoceff; CeG mhõ C ebton; Cefizel; 
N eocet' Triceí; Rus.: C eíoral (Ụeộopan); Ixỉm e (Hkchm); P anceỉ 
(ĩlaHueệ); Suprax (Cynpaxc); S.Afr.: F ix im et: spain: D envar; 
N e c o p e n h  Switz.: CephoraL' Thai.: Ceỉspan; Sixim e; Turk.: 
Cephix; Fixef; Sanccũx; Suprax; Zimaks; UK: Suprax; ukr.: 
Cefix (UeỘHKc); Cetoral (IỊeộopaa); Ixũne (Hkỉhm); M axibat 
(MaKCH6sr)h USA: Suprax; vẽnẽỉ.: Longaceí.

M uht-ỉngradient Preparaiions. India: A elx im -C I; A íixứn Clav; 
A1H-CV; Astute-CV; Belfix-CV; Bestoce£-LB; Bilactam-XL; Bilac- 
tam ; Bixigard-C; C-Fix-XT; C -Tax-0 XL; Canbiceí; Casdav; Cas- 
xim-DT; Cebay; Ceemi; Ceícal; Cefexy-CV; Ceỉglobe; Ceũ XL; 
C efic  CeGped; CeBrap; Cefit-OZ; Cefít-XL; Cefix LB; Cefix-CV; 
Cefla; Cetline; Ceínet; Cefo-L; Cefo-LX; Cefocef-DXL; Cefocef- 
XL; C eíodav; Cetodin; C eto lac  Cefson; C ebas AL; Ceftas-LB; 
C e b o b a c  Cefupop-CV; Cefupop-XL; Ceme-CV; Cepoxit; Cex- 
ime-CL; Cifilac-CV; CiKvar-LB; C ib o n e ; Ciloxin; C lavtax-O; 
Clomid-CL; Clomid-LB; Cocef-LB; Com trix-O ; CX-Z5m; Dac- 
zim-CL; E-Fix LB; Ecocef; E íe laq  Elcef-LB; E1G-XL; Emtax-CL; 
Extacef-LB; Extacef-P; Fevorit-LB; Fimi-CV; Fixcef-CL; Fbdtab 
Fbcsana-LB; Fixx Clav; Fixx LB; Formic-XL; F y d o c e t Gefix; 
Gloceí-CL- Glocet; Gramocef-CV; Hưen-CV; Hữen-LXX; HiFi-Ú- 
Hofim-C; Ỉnceí-CL; Inceí-CV; Incel-LB; 3exim e-LB; Jidox-C; L- 
Cefc Labocef-CV; Laíix; Laximo-XL; LBCeí; Letlx-C; Lexũne-CV; 
Logceí-CV; M agnexún LB; M ahacef-CV; M ahacef-O Z; M ahaceí- 
XL; M a h ac e l MDCef-CV; MDCeí; Mefi; M ilixữn-CV ; M ilỉxim - 
LX; M ucom elt Forte; N utex  Beta; O m napil-CV ; O m natax-CV ; 
O m iceí; Pancef-0  LB.

pharm acopoeial Preparotíons
USP 36: Celìxime for Oral Suspension; Ceíixime Tablets.

Cefmenoxime Hydrochloride ịliSAN, rtNNM) 

ẠỊDbptt-50192; Ceímenoxima, hidrocloruro de;'Cefmériox- 
ime, ;Chlorhydrate de;. Gefmenoxime Hemihydrochlorịde; 
Ceímenoxlmi riydrochloridum; Hidrodoruro de cefmenox- 
im a; SCE-1365 (ce fm e n o x im e ); • UeỘMeHOKCMMa 
rnflpoxnopnq.
(Z)-(7fí)-7-[2-(2-Aminothiazol-4-yi)-2-methoxyirninoạcetami- 
dọ]-3-Ị(ĩ-mẹthy|-ỊH-tetrazol-5-yl)thiomethýl]-3-cephem-;4-. 
carboxylic acịd hydrochloríde. . ' . : '
(C,6HV7N^)sS3)2,HCI=10596
CAS —  65085-0!-0 (ceừnenoxime); 75738-58-8 (ceỉménoíime
hydrođitoride). • V
ATC— J0!DD05 "
ATC Vet —  QJ0IDD05 - . ’

'UNII —  NÓN736D32W -

Pharmacopoeias. In Jpn and us.
USP 36: (Cebnenoxime Hydrochloride). w h ite  to light 
orange-yellovv crystals or crystalline powder. Very slightly 
soluble in tvater; practìcalỉy insoluble in dehydrated alcohol 
and in  ether; beely soluble in íormamide; slightly soluble in  
methyl alcohol. Store in  airtight containers.

Proỉile
Cehnenoxime ữ a thứd-generation cephalosporin antibac- 
terial with actions and uses simỉlar to those oỉ ceỉotaxime 
(p. 246.1). It has been given as the hydrochloride by 
intramuscular inịection, or intravenously by injection or 
iníuãon in the treatm ent of suscepdble iníections. ( 

Like cetamandole (p. 236.2), cebnenoxime has an N- 
methylthiotetrazole side-chain and coagulopathy and a 
disulfiram-like interaction with alcohol have been reported 
rarely.

C eím e n o x im e  h y d ro c h lo r id e  is a lso  g iv e n  as e y e  d ro p s 
ío r  th e  t r e a tm e n t  o í  e y e  in íe c tio n s .

R e v ie w s .
1. Campott-Richards DM, Todd PA. Ceímenoxíme: a rcview of its 

ầnúbacrcrial actívỉty, pharTnacokỉnetic propertíes and therapeutỉc use. 
Dtuịi 1987; 34; 188-221.

Preparotìons
PraprMtary Preporotion s  (deta ilỉ are given in  Vồlum e B)

Single-ingredi«Ịf Prepạrations. Ckhur. En N uo  Nĩ Lei
Te Mai ă n g  ( ? 4 $ Í 3 £ ) :  Gr.: Taceí; Jpn: Bestcall; B estron.

P tiom ocopoeid  Preparo lio re
U SP 36: Ceỉm enoxim e for Injection.

Cefmetazole IUSAN, riNNi
Cefmetazol; Cefmétazole; Cefmetazolumr U-72791; 
Ue<ị)MeTa30/i. '  . , '
(6R,7S)-7-{2-[(Cyanomethyl5thio]acetamido}-7-methoxy-3- 
{[(1 -methyl-1 H-tetrazol-5-yl)thio]methyl}-8-oxo-5-thra-l'aza- 
bicydo-[4.2.01oct-2-éne-2-carboxylic acid. i 
C i5H|7N^I)sS3=471.5 ■ ■ /: . ■
CAS -  56796-20-4. ■
ATC — JO!DC09
ẠTC Vet — QJ01DC09. ' •
UNII — 3M 2UỈT8H.

Pharmacopoeias. In us.
USP 36: (Ceỉmetazole). Store in aỉrtíght containers.

Cefmetazole Sodium IUSAN, rtNNMỊ
^ịưĩetazol sódico; Cefmétazole Sodique; Cefmetazolna- 
tríurin; Cefmetazolum Natricum; CS-1170; Kéímetatsolina- 
ứium; Natrii céfmetazọlum; SKF-83088; CI-72791A; HaTpMíi 
Ue<t»«Ta30/i. ‘  '
C,5Hl6N7Na05S3=4935 
CAS-  56796-39-5.
ATC — J0!DC09.
ATC Vet — QJ0 !DC09.
UNII — 37Y9VR4W7A „

Pharmacopoeias. In Jpn and us.
USP 36: (Ceímetazole Sodium). A white solid. Very soluble 
in water and in  methyl aỉcohol’ soluble in acetone; 
practically insoluble in  chlorolorm. pH of a 10% solution in 
vvater is betvveen 4.2 and 6.2. Store in airtight containers.

Uses and Admỉnistration
Cefmetazole is a cephamycin antibacterial generally 
classiRed with the second-generation cephalosporins and 
used similarly to ceíoxitin (p. 248.2) in  the treatment and 
prophylaxis of anaerobic and mixed baaerial inỉections, 
espedally intra-abdominal and pelvic iníections. It may also 
be used in the treatment of gonoưhoea. For details of these 
inỉections and theư tteatment. see under Choice of 
AntibacterìaL p. 172.2.

Ceímetazole is given intravenously as the sodium salt by 
iníusion over 10 to 60 minutes or by slow injection over 3 to 
5 minutes. Ceỉmetazole sodium is also used imramuscularly 
in some countries. Doses are expressed in terms of the 
equivalent am ount oỉ cefanetazo!e; 1.05 g of ceỉmetazole 
sodium is equivalent to about 1 g of cebnetazole.

The usual dose is 0.5 to 1 g intramuscularly or 
intravenously every 12 houis. For severe iníections the 
dose may be increased to 3 to 4 g daily, given in  divided 
doses evẽry 6, 8, or 12 hours.

For details oí reduced dosage of cebnetazole in  padents 
vrith renal impairment, see p. 243.3.
Reíerences.

1. Rnch R, tí aỉ. eds. Ceímetaxoỉe: a dỉnỉcaỉ appraỉsaỉ. J Andmicrob 
Ơưmơther 1989; 23 (suppl D): 1-142.

Aidminishraiion in renal impairmenh Parenteraỉ dõses of 
cebnetazole should be reduced in  patients w ith renal 
impairment. It has been suggested that the interval 
between doses should be 12, 16, or 24 hours in patients 
vvith mild, moderate, or severe renal impainnent, respec- 
tively; patients w ith virtually no renal hinction might be 
given cebnetazole every 48 hours, aber haemodialysis.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Adverse Efkcfs and Precautíons
A s fo r  C e ía lo tin  S o d iu m , p .  2 3 5 .2 .

C e fm e ta zo le  c o n ta in s  a n  N -m e th y l th io te t ra z o le  s ide- 
c h a in  a n d  h a s  t h e  p o te n t ia l  to  c a u se  h y p o p ro th ro m b in a e -  
m ia  a n d  b lee d in g .

Effects on the blood. R e íe re n c e s .
1. Brccn GA. St Peter WL. Hypoprothrombinemia assocUtcd with 

ceỉmetazoĩe. Am PharmacoíhcT 1997; 31: 180-4.

Sodium content. E a c h  g o f c e ỉm e ta z o le  s o d iu m  c o n ta in s  
a b o u t  2 m m o l o ỉ  so d ỉu m .

Interactions
A s ỉo r  C e ỉa m a n d o le , p . 2 3 6 .3 .

Antimicrobial Ađion
C e fm e ta zo le  is a  c e p h a m y d n  a n t ib a a e t i a l  w i th  a  s im ila r  
sp e c tru m  o f a n tib a c te r ia l  ac tiv ity  to  th a t  o f c e ío x itin  
(p . 2 4 9 .1 ) , in d u d in g  th e  a n a e ro b e  BactiroidesỊ:ragilừ. 
R e íe re n c e s .

1. Comick NA, tí al. Activity of ccfmetazole against anacrobic bocteria. 
Antimiơob Agents Chemothtr 1987; 31: 2010-12.

Pharmacokinetics
A h e r  c e fm e ta z o le  s o d iu m  2 g  in tra v e n o u s ly  e v e ry  6  h o u rs , 
p e a k  a n d  ơ o u g h  p lasm a  c o n c e n tra tio n s  o f  138 a n d  
ó m ic ró g ia m s / in L  h a v e  b e e n  a c h ỉe v e d . C efm e ta zo le  is 65  
to  8 5 %  b o u n d  to  p la sm a  p ro te in s , d e p e n d in g  o n  th e  p lasm a  
c o n c e n tra t io n . A  p la sm a  h a lf- life  of a b o u t  1.1 to  1.5 h o u rs  
h a s  b e e n  re p o r te d ;  it  is p ro lo n g e d  in  p a tie n ts  w ith  r e n a l  
im p a in n e n t .  S m all a m o u n ts  h a v e  b e e n  d e te a e d  in  b re a s t  
m ilk . R e la tiv e ly  h ig h  c o n c e n ư a tio n s  h a v e  b e e n  a c h ie v e d  in  
b ile .

T h e  m a jo r ity  o f  a  do se  is e x c re ted  u n c h a n g e d  in  th e  u r in e  
re s u l tin g  in  h ig h  c o n c e n ơ a t io n s ;  u p  to  8 5 %  o f a  dose  h a s  
b e e n  re c o v e re d  v v ith in  12 h o u rs . C efm etazo le  is p a rt ly  
e x c re te d  b y  re n a l  tu b u la r  se c re tio n  a n d  p r o b e n e d d  p ro lo n g s  
e lim in a tìo n . __

C efm e ta zo le  is r e m o v e d  to  so m e  e x te rn  b y  h a e m o d ia -  
lysis.

Preparatìons
Proprietarỵ  PreparaHons (details are given in V olum e B)

Single ingredBent Praporotions. china: B i Li s h u  Cef-
m eta z o n  ( S t t ì í l tÈ I Í ) ;  M ei zh i Q uan ( H Ì Ế ) ;  Xi C hang (ỉS  
t ì ) ;  Indon.: QizoI; Ital.: M eta tan  M etax; Jpn: Ceỉm etazon.

P harm ocopoeid  Preparations
U SP 36: Ceỉm etazole for Injection; C ehnetazole lnjectìon.

Cefminox Sodium ipiNNMi
Ceíminox sódico; Ceíminọx Sodique; MT-141; Natrii 
■Cefminoxum; HaTpMM UeỘMMHOKC . .
■Sõdium 7-{2-[(5)-2-amino-2<arboxyethyl]thioacetamido}-7- 
m ethoxỵ-3-(V^m ethyl-1 H -te trạzo l-5 -y lth iom eth y l)-3 - 
cephẽm-4-carboxylate.
C16H2oN7Na07S3=5415
CAS —  75481-73-1 (ceừninox). . . .
UNII r-YNM4DBJ3N8.

Pharmacopoeios. Jpn indudes the heptahydrate.

Proíile
Ceỉtninox sodium is a cephamycin antìbacterìal with 
propertíes similar to those of celoxitin (p. 248.2) but vvith an 
iy-m ethylth io tetrazole side-chain like ceíam andole 
(p. 236.2). It is used in the treatment of anaerobic and 
mixed bacterial inỉecdons, espedally intra-abdominal and 
pelvic iníections. It is given inơavenously as the sodium salt 
bu t doses are expressed in terms of ceíminox; 1.04g of 
cehninox sodium is equivalent to about 1 g of ceỉminox. A 
usual dose is 2 to 4g  daily given in divided doses. 
References. .

1. Waỉanabe s, Omoto s. Pharmacoỉogy of ceừnỉnox, a ncvv baaerìddal 
cephamydn. Drugs ExpClinRa 1990: 16: 461-7.

2. Sorỉano F, tí al. Comparative susceptibility oí ceíminox and ccíoxiún to 
0 -lactamases of Bacteroides spp. J  Antímierob Chemother 1991; 28: 55- 
60.

3. Aguilar L. tí đ i Ceỉmỉnox: corĩelatíon bervveen ỉn-vitro susceptibilỉty 
and pharmacokinetics and serum baaeríddal actỉvity in heaỉthy 
volunteers. J  Aníhmerob ơumotỉưr 1994; 33: 91-101.

4. Mayama T, tí ai. Postmarketing surveỉỉlance on side-eỉỉects of ceíminox 
sodium (Mdcdỉn). lnt J ơin Pharmacoỉ Ther 1995; 33: 149-55.

5. HoeỌman DB, tí  ai. In vi tro actìvỉtỉes of celminox against anaerobic 
bactèria compared with those oC nine other compounds. Antimừrob 
Agents Chemotíur 1998; 42: 495-501.

6. Toĩtcs AJ, tíaỉ. Ceỉminox versus metronỉdazoỉe plus gentamỉdn in inưa- 
abdominal ỉnỉectíons: a prospective randomized controlỉed dinical trial. 
InỊeữion 2000; 2& 318-Ỉ2.

Sodium content. Each g of ceỉminox sodium contains 
about 1.84nưnol of sodium.

Preparatíons
Proprietary Preparatỉons (dccails are gỉven in  Volum e B)

S tngle-ingre& nt Preparations. China: Daỉỉbang {ìằýlpk); H an 
G uang N uo  (ỈK&ES); M eicelin M clnox; Qipu
Xian Feng M ei N uo  Jpn: M cicelin; PorL: T e n c c tSpain: Tenceí; Thai.: M eỉceỉin.

C e fo d iz im e  S o d iu m  (BANM, ríNNMi 

Cefodizima sódica; Céíodlãme Sodique; HR-221; Narrii 
Ceíodiámum; S-771221B; Sefodizim Disodyum; THR-221; 
TRH-221; Haĩpnii Lịe(ịx3flH3HM. *
(2)-7-[2-(2-Aminothiazol-4-yf)-2-methoxyiminoacetamido]- 
3-(5-carboxym èthyl-4-m ethylthiazól-2-ylth iom ẹthyl)-3- 
cephem-4<arboxylic add, disodium salt 
CMH18N6NaAS«=628.6
C45 —  69739-16-8 (cebdừime); 86329-79-5 (cefodizime 
sodium).
ATC —  J01DD09.
ATC Vet —  QJ01DD09.
UNII —  HCỈT51593A

Pharmocopoeias. In Jpn.

Uses and Administration
C efo d iz im e  is a  th ird -g e n e ra t io n  c e p h a lo sp o rin  a n tib a c te r ia l  
w ith  u se s  s im ila r  to  th o se  o f  c e ío ta x ú n e  (p . 2 4 6 .1 ).

C efo d iz im e  is g iv en  as th e  d iso d iu m  sa lt b y  in tra m u s c u la r  
in je c tio n  o r  in tr a v e n o u s ly  b y  in je c tio n  o r  in lu s io n  in  th e  
ư e a u n e n t  o f su sce p tib le  in íe c tio n s . D oses a re  e x p re s se d  in  
tc rm s  o f  th e  e q u iv a le n t a m o u n t  o f ce fod iz im e; 1 .0 8 g  of 
c e fo d iz ữ n e  s o d iu m  is e q u iv a le n t to  a b o u t 1 g o f c e ío d ià m e . 
A d u lts  a re  u s u a lly  gi v e n  1 g e v e ry  12 o r  2 4  h o u rs  fo r lo w e r  
r e s p i r a to r y - ư a a  in le c tio n s  a n d  1 o r  2 g e v e ry  2 4  h o u r s  for 
u p p e r  a n d  lovver u r in a r y - t r a a  in le c tio n s . T o ta l d a ily  doses  
o f u p  to  6  g m a y  b e  g iv en  fo r  se v ere  in íe c tio n . In  w o rn e n  
w ith  u n c o m p lic a te d  lo w e r  u r in a r y - t r a a  in te c tio n s  a  sỉn g le  
d o se  o ỉ  1 to  2  g  m a y  b e  s u ỉh d e n t .  F o r  g o n o r rh o e a  a sin g le  
d o se  o f  2 5 0  to  5 0 0  m g  m ay  b e  g iv en . D oses m a y  n e e d  to  b e  
re d u c e d  in  p a tie n ts  w ith  r e n a l  im p a irm e n t  (see p . 2 4 4 .2 ). 

R e íe re n c e s .
1. Finch RC. tía!., eds. Ceỉodiúme: a third generation ccphalosporin wỉth 

ỉmmunomodulatỉng propenies. J Antimicnb Chemother 1990; 26 (suppl 
C): 1-134.

2. Barradelỉ LB, Brogdcn RN. Cefodizime: a revìew of its andbacterial 
acriviiy, pharmacokineũc propertics and therapeutỉc use. Drugs 1992; 
44: 800-834.

3. Thalhammcr F, tí aỉ. Single-dose ceỉodỉảme as iníection prophylaxis in 
abdomỉna! surgery: a prospecrive muhicenier srudy. Inptữiort 1998; 26: 
136-8.

4. Matsurooto T. tí ai. Síngle dose oỉ cefodỉzỉroe completeỉy eradỉcated 
muỉâdrug-resistant sưa in oí Neissería gonorrhoeae in urethritis and 
uterine ccrvidtis. J InỊea ơưmoíher 2006; 12: 97-9.

5. Matsumoto T. tí al. Multípỉe doses of ceíodiãme are necessary ỉor the 
treatmeht of Neisserỉa gonorrhoeac pharyngeal iníection. J Infeđ 
Oưmơther 2006; 12: 145-7.

Adminislration in renal impairment. A lth o u g h  th e  ỉirs t 
d o se  is t h e  sa m e  as fo r  th o se  w ith  n o rm a l  re n a l  íu n c t io n  
(see  a b o v e ), su b s e q u e n t  p a re n te ra l  d o se s  o f  ce fo d iz im e  
sh o u ld  b e  a d ju s te d  in  p a tie n ts  w i th  r e n a l  im p a irm e n t  
a c c o rd in g  to  c re a t in in e  c le a ra n c e  (CC);
• cc 10 to  3 0 m L /m in u te :  1 to  2 g  daOy
• cc less th a n  lO m L /m in u te :  0 .5  to  1 g d a ily
In  p a tie n ts  u n d e rg o in g  d ialysis, 0 .5  to  1 g d a ily  is g iv en  a f te r  
d ialysis.

Adverse Effects and Precautions
As fo r  C e ío ta x im e , p . 2 46 .3 .

Sodium content. E ach  g o f ce fod iz im e  s o d iu m  c o n ta in s  
a b o u t  3 .2  m m o l of so d iu m .

Interactions
P ro b e n e c id  re d u c e s  th e  re n a l  c le a ra n c e  o f  ce fo d iz im e .

Antimicrobial Action
C efo d iz im e  h a s  s im ila r  a n tim ic ro b ia l  a c tiv ity  to  th a t  of 
c e ỉo ta x im e  (p . 2 4 6 .3 )  a l th o u g h  ce fo d iz im e  h a s  n o  a c tiv e  
m e ta b o li te .  I t  h a s  v a ria b le  a c tiv ity  a g a in s t  Cìtrobacter spp ., 
a n d  Pseudomonas aeruginosa a n d  Bactcroides ỊỶagilis are  
g e n e ra lly  re s is ta n t.

PharmacokineHcs
C efo d lz im e  is g iv e n  b y  in je c tio n  as  t h e  s o d iu m  salt. 
I n tr a m u s c u la r  in je c tio n  o f  1 g  ce fo d iz im e  p ro d u c e s  p e a k  
p la sm a  c o n c e n ơ a t io n s  of a b o u t  6 0  to  75 m ic ro g ra m s/m L  a t 
a b o u t  1 to  1.5 h o u n .  Im m e d ia te ly  a íte r  in ơ a v e n o u s  d o ses  of 
1 o r  2  g  ce fo d iz im e  m e a n  p e a k  p lasm a  c o n c e n ư a tio n s  o f  2 15  
a n d  3 9 4 m ic ro g ra m s/m L , resp e c tiv e ly , h a v e  b e e n  a c h ie v e d . 
C efo d iz im e  is a b o u t  8 0 %  b o u n d  to  p la sm a  p ro te in s  a n d  is 
vvidely d is tr ib u te d  in to  b o d y  tis su e s  a n d  ũ u id s . I t  c rosses  th e  
p la c e n ta  a n d  sm all a m o u n ts  h a v e  b e e n  d e te c te d  in  b re a s t

m ilk . P la sm a  e lim in a tio n  is  r e p o i te d  to  b e  tr ip h a s ic  w i th  ỉ 
te rm ìn a l  e l im in a tio n  h a lf- life  o f  a b o u t  4  h o u rs . T h e  h a ư - lỉf  ỉ  
ỉs  p ro lo n g e d  b y  re n a l  ỉm p a in n e n L

T h e  m a jo r i ty  o f  a  d o s e  is  e x c re te d  u n c h a n g e d  in  t h : 
u r in e ;  u p  to  8 0 %  o f a  d o s e  h a s  b e e n  re c o v e re d  w i th in  2  l 
h o u r s .  C efo d iz im e  is m a in ly  e x c re te d  b y  g lo m e r a la r  
ỉ il tr a tio n  w i th  so m e  tu b u la r  se c re tio n . P r o b e n e d d  d e la y i 
e x c re tio n . C efo d ỉz im e  is re m o v e d  b y  d ialysis.

Preparatìons
Proprietary Preparations (details a re  given in  V olum e B)

Single-ingredient Preporotions. Austria: T im eceít; Ckina: Ga I 
D e ( Ĩ Í S ) ;  J in  S h an  Q in ( ố ỉ l l lS ) ;  K anglineng (iH ỈIÍỄ ); l i  
M ian  (ỷlỊÉ); M odivid (Mĩk); New dỉzim e; Z andíxin (3ĩifei0r : ItaL: Diezime; M odivìd; Tim eceỉ; ỉptr. K en icet NZ: T im ecehị: Port.: M odỉvid; Turk.: M odivid.

C e fo n ic id  S o d iu m  IBANM, USAN, rlNNMI

Ceíonicìd sódico; Ceíonicide sodique; Céíonicide Sodique 
Ceíoniddum natricum; Natrii Cefonicidum; SKF-D-75073-2 
(cefonicid m onosodium); SKF-D-75073-Z2; Ha ĩpnv 
LịeộoHMLỊnq.
7-[(ff)-M andelam ido]-3-(l-su lphom ethyl-lH -tetrazol-S- 
ylthÌomethyl)-3-cephem-4-carboxylic acid, disodium salt 
C,8H16N6Na20 9Si=5865
CAS —  61270-58-4 (ceíonicid); 61270-78-8 (cebniàc 
disodium); 71420-79-6 (ceỉonidd monosodium).
ATC —  JỎ1DC06 
ATC Vet —  QX11DC06.
um  —  F74MFL78A1 (ceíonicid sodium); QD9G66C5U7 
(ceíonidd monosodium).

P h a rm a c o p o e ia s .  In  us.
U S P  36: ( C e ío n iá d  S o d iu m ). A  vvhite to  o f f-w h ite  so lid  
F reely  so lu b le  in  w a te r , in  s o d iu m  c h lo r id e  0 .9 % , a n d  ii 
g lu co se  5 % ; v e ry  s lig h tly  so lu b le  in  d e h y d ra te d  a lc o h o l 
so lu b le  in  m e th y l a lc o h o l. pH  o f a  5 %  s o lu tio n  in  vvater i 
bervveen  3 .5  a n d  6 .5 . S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
C e ío n id d  is a  s e c o n d -g e n e ra tio n  c e p h a lo sp o rin  a n t ib a a e r i a  
u se d  sim ila r ly  to  c e fa m a n d o le  (p . 2 3 6 .3 )  in  th e  t r e a tm e n t  o 
su sce p tib le  in ỉe c tio n s  a n d  ỉo r  su rg ic a l in íe c tio n  p ro p h y la x is  

I t is g iv e n  as  th e  s o d iu m  sa lt b y  d e e p  in tr a m u s c u la  ■ 
in je c tio n , o r  in ữ a v e n o u s ly  b y  s lo w  in je c tìo n  o v e r  3 to  5 
m in u te s  o r  b y  in íu s io n . D o ses  a re  e x p re sse d  in  te rm s  o f  th f  
e q u iv a le n t a m o u n t  o f c e ío n id d ;  1 .08  g o f c e lo n id d  s o d iu n  
is e q u iv a le n t  to  a b o u t  1 g o f c e lo n id d . T h e  u s u a l  d o se  i: 
c e to n id d  1 g  o n c e  daily . F o r  u n c o m p lic a te d  u r in a r y -ư a c  
in íe c tio n s , a d o se  o f 500  m g  o n c e  d a ily  is r e c o m m e n d e d ; UỊ 
to  2  g o n c e  d a ily  h a s  b e e n  g iv en  in  se v ere  in íe c tio n s .  M ore 
t h a n  1 g sh o u ld  n o t  b e  i n je a e d  ú iư a m u sc u la r ly  i n to  a  s in g k  
site .

F o r  su rg ica l in le c tio n  p ro p h y la x is , a  s in g le  d o se  of 1 g 
g iv e n  1 h o u r  b e ío re  su rg ica l in d s io n  is u s u a lly  su ff id e n t ,  
b u t  m a y  b e  g iv e n  d a ily  fo r  a  íu r th e r  2  day s in  p ro s th e tic  
a r th ro p ĩa s ty  o r  o p e n -h e a r t  su rg e ry .

R e ĩe re n c e s .
1. Saltiel E. Brogden RN. Ceíonidd: a review of its amibacierial aaivity 

pharmacologỉcal propertỉes and therapeutic usc. Drugs 1986; 32: 222- 
59.

Administratìon in renal impairment. F or p a tie n ts  w iứ  
re n a l  im p a in n e n t  a  lo a d in g  d o se  e q u iv a le n t t o  c e lo n id c  
7 .5  m g /k g  is  r e c o m m e n d e d . fo llo w e d  b y  re d u c e d  m a in te -  
n a n c e  doses  ac co rd in g  to  t h e  c re a t in ìn e  d e a r a n c e  a n d  th e  
se v e r i ty  o f  t h e  in ỉe c tio n . A  d o se  su p p le m e n t  is n o ; 
r e q u ữ e d  a í te r  d ialysis.

Adverse Ettects and Precautions
A s fo r C e ía lo tin  S o d iu m , p . 2 3 5 .2 .

C e ío n id d  c o n ta in s  a  s u b s ti tu te d  /7 -m e th y lth io te tra z o le  
s id e -c h a in , a  s tr u c tu r e  a s s o d a te d  w ith  h y p o p ro th ro m b i-  
n a e m ia .

Effeds on the blood. R c íe re n c e s .
1. Riancho JA. tí a i Lile-threaicning bleeding in a patiern ưeated with 

ceíonidd. Arm Iníem Med 1995; 123: 472-3.

Effects on the lĩver. R e ĩc rc n c e s .
1. Pamularo G. tí ai. Eosinophỉlic hcparilis assocỉated vvith ceĩonícỉd 

thcrapy. i4mi Pharmacother 2001; 35: 1669-71.

Sodium content. E ach  g o f c e ío n id d  s o d iu m  c o n ta in s  
a b o u t  3 .4  m m o ] o f so d iu m .

Interactions
As fo r C e ía m a n d o le , p . 2 3 6 .3 .

All cross-reíerences reíer to entries in  Volume A
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PreparatíonsAntimicrobiơl Action
cẽionidd sodium has an antlmicrobial actìon andpattem  of 
resistance similar to those of ceíamandole (p. 237.1), 
although it is generally less active against Gram-positive 
cocd.

pharmacokinetics
Ceíonidd is given parenterally as the sodium salt. Peak 
plasma concenưations ranging from 67 to 126micro- 
grams/mL have been achieved 1 to 2 hours after a  1-g 
intramuscular dose. Ceíonidd ỉs more than 90% bound to 
plasma proteins. It has a plasma halí-liỉe oỉ about 4.5 hours, 
Tvhich is prolonged in padents w ith renal impairment.

Therapeutic concentrations of ceíonidd have been 
reported in many body tissues and íluids.

Up to 99% of a  dose of ceỉonidd is excreted unchanged in 
the urine vvithin 24 hours. Probenedd reduces excretion of 
ceỉonidd.

Preparatíons
Propnelary Preparations (details are given In Volume B)

Sĩngle-ingredient Preparations. China: Xinii (3%); Israel: 
Monoceí; ItaL: Biotìdct; Ceíodie; Celoplus; CheÊr; Daycet 
Emidoxin; FÕrUdd; Kruceít; Lisa; Maxidt; Modiem; Monobio- 
tic  Necid; Nokid; Pratíce£-h Raikocet Sintoceí; Soíardd; Vale- 
ddf; Port: Monodd; Spain: Monodd.

Pharmacopoeial Preparations
USP 36: óelonidd ior Injection.

Cefoperazone Sodium
(BANM.USAN, riNNMI

Cèfoperazon-Natrium; Cefopẹrazon spdná SÙI; Cefoperazon 
sodovvy; Cefoperazona sódiẹa; Cefopérạzone ;Sodique; 
Cefoperazorinatrium; Cefopẽrazpn-nátrium; Cefoperazono 
natrio druska; Cefoperazonum Naữicum; CP-52640-2; CP- 
52640-3 (cefoperazone dihydrate); CP-52640 (anhydrous 
cefoperázonẽ); Kefọperatsọnĩnátrium; .Natrii Cefọperazo-„ 
num; Sefoperazon Sọdyum; T-1551 (cefoperazone òr 

.cefoperazone sodium); HaTpkiỀi Ue(|)0nẹpa30H.
"Sodium (7fi)-7-[(Á)-2-(4-ethyl-2,3-dioxopipếrazin-1-ylcarbọx- 
amido)-2-(4-hydroxyphenyl)acetamidoÌ-3-[( 1 -methyl-1 H-tet- 
razol-5-yl)thiomethylÌ-3-cephem-4-carboxylate. 
C2sH26N9NaOaS2=667.6
CAS r- ■ 62893-19-0 (cefoperazone); 62893-20-3 (ceíòperaíone 
sodium).
AK — J01DD12.
ATC Vet —  Q301DD12.
UNII — 5FỌG9774WD. ' ' /  ■

Pharmacopoeias. In Chín., Eur. (see p. vu), Jptt, and us. 
Ph. Eur. 8: (Cefoperazone Sodium). A white or slightly 
yellow, hygroscopic povvder. If crystalline it exhỉbits 
polymorphism. Freely soluble in vvater; slightly soluble in 
alcohol; soluble in  methyl alcohol. A 25% solution in vvater 
has a pH of 4.5 to  6.5. Store in  airtight containers at a 
temperature of 2 degrees to 8 degrees. Protect from light. 
USP 36: (Cefoperazone Sođium). A vvhite to pale buff 
crystalline powder. Freely soluble in vvater; slightly soluble 
in dehydrated alcohol; soluble in methyl alcohot insoluble 
in acetone, in ether, and in ethyl acetate. pH of a 25% 
solution in vvater is between 4.5 and 6.5. Store in airtight 
containers.

Incompatibility. As vvith most beta lactams, admixture oỉ 
cefoperazone sodium with aminoglycosides is not recom- 
mended because of the potential for inactivation of either 
đrụg.

There have been reports of incompatibility vvith other 
drugs induding diltiazem,1 doxorubidn,2 pentamidine,3 
perphenazine,4 pethidine,5 promethazinẹ,4 and remilenta- 
nil7

1- Gayed AA, t í  ai. Visual compatíbiỉỉtỵ of dỉlcỉazem ỉnjectiữn wỉth varíous 
dỉluents and medỉcatỉons durỉng simuỉated Y-site ỉnjection. Am J  Health- 
SystPharm 1995; 52: 516-20.

2. Trisséỉ LA. tí  a l  Compatỉbỉlity o i  doxorubỉdn hydrochỉorìde uposome 
ỈĐjectíon with selected o ther drugs durỉng sỉmulated Y-site ađministra- 
tión. Am J  Heaiíh-Syst Pharm 1997; 54: 2708-13.

3. Lewis JD, E l-G cndy A. Cephaỉosporỉn~penum idỉne isethionate 
ỉncompatỉbilitỉes. Am J  Heaỉth-Syst Pkàrm 1996; 53: 1461-2.

4. Gasca M. tí ai. Visual compatibility of perphenatine wỉth various 
antỉtnỉcrobialỉ durỉng sỉmuỉated Y-õte iiýection. Am ]  Hosp Pharm 1987; 
44 :574-5 .

5. Nleves-Cordero AL. t í  ai. Compatỉbíliry of narcotỉc analgesỉc Solutions 
w iih various antibiotícs dtỉring simuĩated Y-site ỉnjection. Am J  Hosp 
PAđrm 1985; 42: 1108-9.

6. Scott SM. Incompatibỉlỉty of cefoperazone and promctharine. Am J  Hosp 
Pharm 1990; 47: 519.

7. Trisscl LA, et al. Compaúbỉlỉty of rem iíentanil hydrochỉorìde w ith  
sdected drugs durỉng  simulated Y-sítc admmistration. Am J  Health-Syst 
Pharm 1997; 54: 2192-4.

Uses and Administration
Cefoperazone is a third-generatìon cephalosporin antíbac- 
terial used similarly to ceỉtazidime (p. 253.1) in the 
ưeatm ent of susceptible iníections, espedally those due to 
Pseudomonas spp. It is not recommended íor the ữeatm ent of 
meningitis because of poor penetration into the CSF.

Ceỉoperazone is given as the sodium salt by deep 
inưamuscular injection or intravenously by intennittent or 
continuous inỉusion. Doses are expressed in terms of the 
equivalent am ount of ceỉoperazone; 1.03 g oi cefoperazone 
sodium is equivalent to about 1 g of cefoperazone. The usúal 
dose is 2 to 4g đaily in 2 divided doses. In severe inỉectíons, 
up to 12 g daily in 2 to 4  divided doses may be given.

For details of dosage in  patients vvith hepatic and renal 
impairment, see p. 245.2.

If ceỉoperazone is used with an aminogỉycoside, the 
drugs should be given separately.

Cefoperazone has also been given with the beta- 
lactamase inhibitor sulbactam.

Administration ÚI hepatic and  renal impairment. In gen- 
eral, the parenteral dose of cefoperazone should not 
exceed 4g daily in patíents with Iiver disease or biliary 
obstruction or 1 to 2g daUy in those with both hepatic 
and renal impaừment; ư  higher doses are used plasma 
concenưadons of ceíoperazone should be monitored.

Adverse Ẹữẹds and Precautịons
As for Ceíalotin Sodium, p. 235.2.

Like ceíotaxime (p. 246.3), cefoperazone has the 
potential for promoting colonìsation and superinỉection 
with resistant organìsms. Changes in bowel ílora may be 
more marked than with ceỉotaxime because oỉ the greater 
biliary excretion of cefoperazone; diarrhoea may occur 
more often.

Ceíoperazone contaihs an W-methylthioteưazole side- 
chain, a structure assodated with hypoprothrombinaemỉa. 
Hypoprothrombinaemia has been reported in  patients 
tteated with cefoperazone and has rarely been assodated 
with bleeding episodes. Prothrombin time should be 
monitored in patients at risk of hypoprothrombinaemia and 
vitamin K used if necessary.

Sodium content. Each g of cefoperazone sodỉum contains 
about 1.5mmol of sodium.

Interadions
As for Ceíamandole, p. 236.3.

Unlike many other cephalosporins, the renal cỉearance of 
cefoperazone is not aỉỉeaed  by probenedd.

Antimicrobial Adion
Cefoperazone has antimicrobial activity similar to that of 
ceftazidime (p. 253.3), although it is slightly less active 
against some Hnterobacterìaceae. It has good activity against 
Pseudomonas aeruginosa, bu t is less active than ceftazidime.

Cefoperazone is more susceptible than celotaxime to 
hydrolysis by certain beta-lactamases.

Activity, particularly against Enterobacteriaceae and 
Bacteroides spp. has been enhanced in  the presence of the 
beta-Iactamase inhibitor sulbaaam ; resistant Ps. aeruginosa 
are not sensitive to the combination.

References.
ỉ . Fass Rj. tí aỉ. In vỉtro activiũes oí cefoperazone and sulbactam singly and 

in combinatỉon against ceỉopcrazone-re$iscant members of the  lamily 
Enterobaaeriaceae and nonlerm enters. Antimicrob Agtnữ ơĩtmother 
1990; 34: 2256-9.

2. Clark RB. tí aỉ. M ulticenưe study on antìbiotic suscepùbilitics of 
anaerobic b aaeria  to cefoperazone-sulbactam and other antimicrobial 
agentỉ. J Artrimicrob ơtemoơier 1992; 29: 57-67.

Pharmacolờnetics
Cefoperazone is given parenterally as the sodium salt. With 
intramuscular doses equivalent to cefoperazone 1 or 2g, 
peak plasma concentrations of 65 and 97 micxograms/mL 
have been reported alter 1 to  2 hours. The plasma haư-liỉe of 
cefoperazone is about 2 hours, but may be prolonged in 
neonates and in patients with hepatic or biliary-tract 
disease. Cefoperazone is 82 to 93% bound to plasma 
proteins, depending on the concentration.

Ceỉoperazone is widely distributed in body tissues and 
ũuids, although penetration into the CSF is generally poor. 
It aosses the placenta, and low concenữatìons have bẹen 
detected in breast milk.

Cefoperazone is excreted mainly in the bile vvhere it 
rapidly achieves high concentrations. Urinary excretion is 
primarily by glomemlar hlaatìon. Up to 30% of a dose is 
excreted unchanged in the urine within 12 to 24 hours; this 
proportion may be increased in patịents vvith hepatìc or 
biliary disease. Cefoperazone A, a degradation product less 
active than cefoperazone, has been tound only rarely in vivo.

Proprietary Preparationỉ (details are given in Volume B)

Single-ingredient Preparaiions. Austria: Ceỉobid; Braz.: Neoper- 
azona; Chile: Cefobidf; China: Ceỉobid (ỉt^ ị-ỉế ):  Da Nuo Xin 
( i i i ĩ t t  ???); Lijunpaitong (ÍISM H); Medoceí ịitstdi): Sai- 
fubi (ÍỈS Ê ); Shilexin (h&Hiíik); Xianbi (ílll^); Xỉanbixian 06 
^■5fe); Xiankang (ỉciìl); Yi Mei Xin (•(Kặift); Cz.: Cefobíd; 
R o n g  Kong: Ceíobid; H ung.: Ceíobid; India: Ceỉaking; Cefina; 
Cefomydn; Cefpan Ceprazo; Chon; CT Span Dalceía; Prone; 
Kephazon; Luckcare; Magnamydn; Megacet Mytícet Nega- 
plus; NKZone; Novadp; Nuperazone; Over; índon .:  Biiotik; 
Biorazon' Cetobid; Cefoject; Ceíophar; Cepraz; Ceropid; Cero- 
zon; Ferzobat; Logaỉox; Stabixin; Yazon; ItáL: Bioperazone; 
Dardum; Fareceff; Jpn: Celobid; Cefoperazin; M alaysia: Bica- 
íar; Cetobid; Medocet Shinỉomydnt; Mex.: Ceíobid; Phũipp.: 
Bactìzon; PoL: Biocefazonf; Ceíobid; Dardum; Rus.: Ceỉobid 
(Ueiịx>6iu); Ceỉoperabol (Ueộonepaổoa); Celoperus (IỊeặonqiyc); 
Ceípar (Ụeộnap); Dardum yịapayM); Medoceí (Mcaoũẽệ); 
Movoperiz (MoBonquo); Operaz (Onepaa); Singapore: Ceíobid; 
Ceíozone; Dardum; Thai.: Ceỉobid; Ceỉozone; Medoceỉt; Turk.: 
Cefobid; Ukr.: Ceíobid (lỊeệoổm); Ceỉobódd (Ileộoỗomta); Cer- 
ason (lỊepaaoH)t; Gepacel (Tenaneộ).

Mubi-ingredienl Preparalions. Chile: Sulpeiazon; chmar. Dalipai- 
tan (ìẳ7j?SiẼ); Dexiao (WỈB); Fanlin (7L#); Pengpaíxb (ệặỉR 
Sí); Kai Si (SUOĩ); Kaisheng (Sl^); Kang Li Shu 
Lijunpaishu (fijss tíf) ; Linglanxin (í4=Jĩfc); Ruipuxin 
flĩ); Sulperazon ( # * « ) ;  Xiăn Bi Ta (-ílIlÊtt); Xian Qiang (5fe 
ỉẵ); Xianjie (5feS); Xianpu (5fe-9); Xianshu (5feáf); Xĩnlniaixin 

Xiniuipuxừi (SfSHfJỉt); Zetong (SH ); Cz.: Sulpera- 
zon; R ong Kong: Sulperazon; Inđia: Apozone-S; Ariỉton-SB; 
Atozon-S; Bactídd-CS; Bactonis; Bactotus; Bahutcel-SL; Bur- 
nex; C-Bart; C-Bactum; C-Lactum; Cadcef-S; Ca£azone-S; 
Cebaq Cebanex; Cebect; Cẹíaq Ceỉactam; Ceiasub Ceibect; 
Cefdinex-SB; Cefglobe-S; Cefina-SB; Cehnate; Ceỉobac Cefo- 
bel-S; Ceíobeta; Cefoden-SB; Ceíogard-S; Cefom-S; Cefonet-S; 
Ceỉonex; Celorex; Ceỉosal; Cetosul; Ceỉosun S; Ceỉozed-S; Ceí- 
par SB; Cefrobactum; Ceừosan; Ceftodn; Ceftop; Cefum; 
Cefurax-D; Cefzon SB; Ceprazo-S; Ceprozone-S; Cerazone-S; 
Cesal; Cezon-S; Cis-SL; Cizon-SB; CT Spar SM; Cucef-S; Cure- 
max; Dalce£a-SB; Decel; Duozone; Fofone-S; Fro-Cefc Frone- 
SL; Fuzosul; Fytobacc Hosizone; Imex; Inbac Kít; Indobaa; 
Iszu; Kairceí-S; Keíbactam; Keíchek; Ketsurge; Kephazon-S; 
Krasule; L-Cet' Lactagard; Magnazone; Magnex; Magtam; 
Mecel-S; Medlnex; Monoact; Nebect; Neísul; Neftum-SB; Noso- 
bac Novadp-S; Nubact; Nupeiazone Plus; Oceía-SB; Odospi-S; 
Ofirex; Oramax; Orozone-SB; Osul-S; Over-SB; Parabact; Sul- 
bacef; ZosuL' Indon.: Bactaton; Perotam; FosuIan Soperam,- Sta- 
bactam; Sulbaceỉ; SuIperazoa' Zotam; M ataysia: Sulperazon; 
Phữipp.: Sulperazone; Pot.: Sulperazon; Rus.: Baqjerazone 
(EaxnepaaoH); Cebanex (ỤeSaHexc); Cephpar (LỊeộnap); Sulceỉ 
(Cyju>ueộ); Sulcefazon (CyiiuteộaaoH); SŨImover (CynkMoaq)); 
Sulperaceỉ (Cyxtnepanoị)); Sulperason (CynuiepaaoH); Sulzonceỉ 
(CyauoHueộ); Thai.: Bacticep; Cebactam; Ceỉpar; Cdper; Pra- 

. zone-S; SulceL Sulperazon; Sulpenned; Zonbactam; Turk.:  Pri- 
maselh Selbaktam; Sulperaxon; Ukr.: Cebanex (IỊeốaHexc); 
Cefoperazone Plus (IỊeộoaepa30H nnioc); Ceíosulbin 
(ựeộocymÕHH); Cesulpin (IlecymnHH); Gepacel Combi (ĩenaueiị) 
Kom6h); Prazone-S (ripa30H-C); Sulpeiãaone (CyatnepaaoH); 
Vcncỉ.: Sulperazon.

Pharmacopoeial Preparotions
USP 36: Ceỉoperazone for Injeaion; Ceỉoperazone Injecúon.

Ceforanide IBAN, USAN, rìNNỊ
: BL-S786; Ceíọranida; Céípranide; Ceíoranidum; Ue<jx3paHMfl.
7-[2-(a-Amino-o-tolyl)acetamido]-3-(1-carboxyméthyl-lH- 
tetrazo!-5-ylthiomethyl)-3-cephem-4-carboxylic ácid 
C2oHnNAS2=519.6 
CAS —60925-61-3.
ATC — J01DC11.
ATCVet— QJ01DC11.UNII —  8M1YP8951V.
Pharmacopoeias. In us.
USP 36: (Ceíoranide). A white to off-white povvder. 
Practically insoluble in water, in chloroíorm, in ether, and 
in methyl alcohol; very soluble in IN sodium hydroxiđe. pH 
of a 5% suspension in vvater isbetween 2.5 and 4.5. Store in 
airtight containers.

Profílẹ
Ceíoranide is a second-generation cephalosporin antibac- 
teríal with actions and uses similar to those oỉ ceíamandole 
(p. 236.2), although it is reported to be less active in vitro 
against some bacteria, induding staphylococd and Haemo- 
philus inịluemae. It is used in  the treatment oí susceptible 
iníections and for surgical inỉection prophylaxis.

It is given as the lysine salt (Cj6H35N90jS2 = 665.7) but 
doses are expressed in terms of the equivalent am ount of 
ceíoranide; 1.28 g of ceíorạnide lysine is equivalent to about 
1 g of ceforanide. It is given by deep intramuscular injeaion, 
or intravenously by sIow injection over 3 to 5 minutes or by 
iníusion, in a usual dose of 1 to 2g  every 12 hours. For 
surgỉcal iníection prophylaxis, a dose of 1 to 2 g

The Symbol t  denotes a preparation no longer actively marketed
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intravenously 1 hour before surgical incision is used. For 
doses in  children, seep. 246.1.

Ceíoranide contains a substituted 7/-methyIthiotetrazole 
side-cham) a structure assodated with hypoprothrombi- 
naemia and alcohoỉ intolerance. Probenedd does not aHect 
thc renal exaetìon  of celoranide.
Reíerences.

1. Campoli-Rỉchards DM, «  al. O ỉo ran ỉdc : á revỉevv of í 15 andbacterial 
activity, pharm acokinttic properties and dinical cíĩĩcacy. Drugs 1987; 
34: 411-37.

Administratỉon in children. Children ha ve been given 
ceíoranide lysine by deep inttamuscular ỉnjection, or 
intravenously by slow injection over 3 to 5 nũnutes or by 
inhision in doses equivalent to ceíoranide 20 mg/kg daily, 
in  2 divided doses.

Preparations
Prapỏetory Preporptions (details are given in Volume B) 

Single-ingredient Preparatíons. Gr.: Radacet.

Phormocopoeial Preparatíons
USP 36: Ceforanide for Injection.

Cefoselis Sulfate iriNNMi

Céíòsélis, Sulíate de; Ceíoselís, sùlfato de; Ceíoselis Sulphate; 
Ceíoselisi SulỊas; FK-037; Sulíato de cẹíoselís; ụe4»3ennca 
Cy/ibiịaT.-
(-)-5-Amino-2-({(6/?,7fl)-7-[2-(2-amino4-thiazolyl)gỉyoxylami- 
do]-2<arboxy-8-oxo-5-thia-1-azabicydo[4.2.0]oct-2-en-3-yl} 
methyl)-1 -(2-hydroxyethyl)pyrazolium hydroxide, inner sált, 
72-(ZHO-methyloxime) sulfate.
Q sH ỵN aO Ã , H2SO4=620.6 '
CAS —  122041-10-5 (ceỉoselis); 122841-12-7 (ceíoselịs sulíate).

ProỊiỊe
Ceíoselis sulíate is a cephalosporin antibacterial that has 
been Used in the ưeatm ent oí susceptible bacterial 
iníections.

Preparations
Proprietary Preporations (details are given in Volume B) 
Single-ingredĩent Preparatioro. China: Feng Di ( ^ ỉ i ) .

Cefotaxime Sodium IBANM, USAN, riNNMi 
Ceíotaksimo natrio druska; Ceíotaksym sodovvy; Ceíòtaxim- 
Natrium; Ceíotaxim sodriá SÙI; Ceíotaxima sódica; Céíotax- 
ime -sodique; Ceíòtaximnatrium; Ceíotaxim-nátrium; Cefo- 
taximum Natricum; GTX; HR-756; Kefotaksiiminaứium; Natrii 
Ceíotaximum; RU-24756; Seíotaksim Sodyum; Haĩpviỉi 
U&ịxDTaKCMM.
Sodium (7fl5-7^[(Z)-2-(2-aminothiazol-4-yl)-2-(methoxyimino) 
acetamido]cephalosporanate; Sodium (7fl)-3-acetoxy- 
methyi-7-[(Z)-2-(2-aminothiazol-4-yl)-2-(methoxyimino)acet- 
amido]-3<ephem-4-carboxylate.
C16H,6N5Naỏ7S3=477.4
CAS 63527.-52-6 (ceíotaxime); 64485-93-4 (ceíotaxime 
sodium).
ATC —  J01DD01.
ATC Vet —  CU0ỈDD01. •
UNII —  258J72S7TL

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph- Eur. 8: (Ceíotaxúne Sodium). A vvhite or slightly 
yeIlow, hygroscopic, powder. Freely soluble in vvater; 
sparingly soluble in methyl alcohol. A 10% solutíon in 
water has a pH of betvveen 4.5 and 6.5. Store in airtight 
contairiers. Protect bom  Iight.
USP 36: (Ceíotaxime Sodium). An off-white to pale yellovv 
crystalline povvder. Freely soluble in vvater; practicaUy 
irisoluble in organic solvents. pH of a 10% solution in vvater 
is betvveen 4.5 and 6.5. Store in airtight containers.

IncompatibilHy. Ceíotaxime sodium has been reported to 
be incompatible vvith alkaline Solutions such as sodium 
bicarbonate. Licensed product inỉormation recommends 
that it should be given separately from aminoglycosides.

Uses and Administration
Ceíotaxime is a third-generation parenteral cephalosporin 
antìbacterial used in the ơeatm ent of iníections due to 
susceptible Gram-positive and Gram-negative bactería, 
induđỉng inỉections of the abdomen, bones and joints, CNS, 
skin and skin stnicture. genlto-urinary tract (índuding 
gonorrhoea) and respiratory ưact, in gynaecological 
inỉections, and in early Lyme disease. It is also used for 
surgical iníection prophylaxis. For details of these inlections

and their tteatment, see under Choice of A ntìbaữerial 
p. 172.2.

Ceíotaxime is given as the sodium salt by deep 
intramuscular ũỹection or intravenously by slow injection 
over 3 tó  5 minutes or by inhision over 20 to  60 minutes. 
Doses are expressed in  tẽrras of the equivalcnt amount of 
ceíotaxiine; 1.05g of ceíotaxime sodium is equivalent to 
about 1 g of cefotaxime. For mild to moderate iníections 
cefotaxime is usuaỉỉy gi ven in doses oí 1 g 12-hourìy and 
increased to 1 to 2 g every 8 hours for moderate to severe 
iníections. For septìcaemia up to 6 to 8 g daily may be given 
in 3 to 4 divided doses, while in the most severe iníections 
up to 12 g may be given daily by the intravenous route in up 
to 6 divided doses. Pseudomonal inỉectìons usually require 
more than 6g daily, but a cephalosporin w ith greater 
antipseudomonal activity, such as cettaãdime, is preíerable.

In the treatment of gonorrhoea, a single dose of 0.5 or 1 g 
of ceíotaxime is given.

For surgical iníection prophylaxis, 1 g is givcn 30 to 90 
minutes beíore surgery. At caesarean section, 1 g is given 
intravenously to the mother as soon as the umbilical cord is 
dam ped and two íu rther doses intramuscularly or 
intravenously 6 and 12 hours later.

The dose of celotaxime may need to be reduced in 
patients with renal ìmpairment, see p. 246.2.

For details of doses in childrcn, see p. 246.2.
Celotaxime may be used with an aminoglycoside as 

synergy may occur against some Gram-negative organisms. 
but the drugs should be given separately. It has sometimes 
been used with another beta lactam to broaden the 
spectrum of activity. Ceíotaxime has also been used with 
metronidazole in the treatmcnt oí mixed aerobic-anaerobic 
inlections.

General reíerences to third-generation cephalosporins.
1. Neu HC. a  aỉ. . eds. H iừd-generaiion ccphalosporins: a decade oí 

progress in the ưeatm eni oí severe inícctions. Am J Mỉd  1990; 88 (suppl 
4A). 1S-45S.

General reíerences to ceíotaxime.
1. Todd PA. Brogdcn RN. Ceíotaxỉme: an update of its pharmacology and 

therapcutìc use. Drttgs 1990; 40: 608-51.
2. Centry LO. Celotaxime and prophylaxis: new approaches w ith a proven 

agem . Am JM ed  1990; 88 (súppl 4A); 325-375.
3. Davies A. Speller DCE eds. Ceỉotaxỉme—recent cỉinical investigatíons. J 

Antimicrob ơtemothcr 1990; 26 (suppl A): 1-83.
4. Brogden RN. Spencer CM. Ceỉotaxỉme: a reappraisal oỉ its aniibacteríal 

activicy and pharmacokinetic propenỉes. and a revievv o ỉ iu> iherapeuiic 
eíRcacy vvhen adraỉnistered rwice daily íor ihe treatm em  of mUd to 
m oderate iníections. Dntỷs 1997; 53: 483-510.

Administrcrtion in children. Ceíotaxime may be given to 
neonates and children for the ưeatment of iníections 
caused by susceptible Gram-positive and Gram-negative 
bacteria and for surgical prophylaxis. Ít is given by intra- 
muscular injection or intravenously by s!ow injection over 
3 to 5 minutes or by inlusion over 20 to 60 minutes.

In the UK, the BNFC rccommends the following doses for 
ceíotaxime; the dose may be doubled for neonates vvith 
severe iníeaion or meningitis:
• neonates under 7 days of age: 25 rag/kg every 12 hours
• neonates 7 to 21 days of age: 25 mg/kg every 8 hours
• neonates 21 to 28 days oĩ age: 25mg/kg every 6 to 8 

hours
• children 1 month of age and older: 50mg/kg evety 8 to 

12 hours; the ửequency should be increased to every 6 
ho u n  in very severe inlections and meningitis (to a 
maximum dose oỉ 12 g daily)

In the USA, the American Academy of Pediaưics' suggests 
the íollovving doses íor celotaxíme:
• for neonates aged ^  7 days (irrespeaive of body vveight): 

50mg/kg every 12 hours
• for neonates aged 8 to 28 days and vveighỉng <  2 kg: 

50mg/kg every 8 to 12 hours; a dosing interval of 12 
hours may be used until 2 weeks of lile in extremely low 
birth-weight neonates (vveighlng less than 1 kg)

• for neonates aged 8 to 28 days and vveighing >2kg: 
50mg/kg every 8 hours

• children 1 month and older: 50 to 180 mg/kg daily in 3 or 
4 divided doses (to a tnaximum daily dose of 3 to 6g) for 
mỉld to moderate inlections, or 200 to 225 mg/kg daily in 
4 or 6 diviđed doses (to a maximum daily dose of 8 to 
12 g) in severe inlections; up to 300mg/kg daily in 
divlded doses may be given for meningitis

1. American Academy of Pedìatrỉcs. 2012 Red Book: Report o f thg Commiừce 
on Infeđious Distasa, 29th ed. £lk Grove Víỉỉage. Illinois, USA; American 
Academy of Pediairics, 2012.

AdminiỉtraHon in renal impairment. Parenteral doses o( 
ceíotaxime should be reduced in severe renal impairment; 
after an initìal loading dose of 1 g. halving the dose vvhile 
maỉntaining the usual ừequency of dosing has been sug- 
gested.

For critically ill patients undergoing renal replacement 
therapy, the íollovving ceíotaxime doses have been 
recommended:1
• continuous venovenous haemoSltration (CW H)-. 1 to 2 g 

every 8 to 12 hours
• continuous venovenous haemodialysis (CVVHD): 1 to 

2 g every 8 hours

• continuous venovenous haemodiahhranon (CWHDF)
1 to 2 g every 6 to 8 hours

• intermittent haemodialysls: 1 to 2 g every 24 hoúrs (after 
the dialysis run)

1. Heỉntx BH, et ữ i  Antìmicroblal dosing concepts and  recommendatiori: 
for crỉtícalỉy ỈU aduỉt patỉents receivỉng contínuous renaỉ replacemcn 
tberapy or ỉnterm ỉttent hemodialysis. Phứrmacothcrayy 2009; 29: 562*
77.

Adverse Effects and Precautions
As for Ceíaloứn Sodium, p. 235.2. Arrhythmias have been 
assodated with rapid bolus dosage through a Central venous 
catheter in a few cases.

The broad-spectrum third-generation cephalosporíns 
have the potential for promoting colonisation and super- 
iníection vvith resistant organisms such as Pseudomonas 
aeruginosa, Enterobaacr spp., Canđida, and enterococd, at 
various sites in the body, although the incidence has 
generally been low vvith celotaxime. Changes in bowel ílora 
are a predisposing lactor and have been more marked vvith 
cefoperazone and ceítriaxone, possibly because of theìr 
greater biliary excretion. Pseudomembranous colitis, 
associated with Clostridium diỊỊìdle in leaion, may occasĩon- 
ally be seen with any of the third-generation cephalo- 
sporins.

Revievvs on adverse effects associated w ith third- 
generation céphalosporins.

1. Neu HC. Third generaỉỉon cephalosporim: saícty proíiỉes aher ỉ 0 years of 
dìnỉcal use. J Cỉirt Pharmacoì 1990: 30: 396-403.

2. Fekcry FR. Saíery of parcnteral third*generarỉon cephalosporins. Am J  
Med 1990; 88 (suppl 4A>: 385-44s.

Antibioric-associated colitis. It has been suggested' that 
ceỉotaxime is associated with an increased risk oí Cloỉtri- 
dium diỊỊiãỉe diarrhoea in elderly patients; hovvever, the 
manuíacturer2 has disputed this, arguing that ceíotaxime 
compares íavourably vvith altemative third-generation 
cephalosporins.

1. Impaỉỉomeni M. et ai. ỉncreased risk oí dỉarrhoea caused by Clostridium 
diííidlc in elderly patíeniỉ reccivỉng ceỉocaxỉme. B M J1995; 311: ỉ 345-6.

2. Rothschiỉd E, et aỉ. Riỉk of dianhoea due (O Clostrỉdium dỉỉGdỉe during 
ccíotaxime ơ eaanem . ẼMJ 1996; 312: 778.

Breast feeding. Although celotaxìme is excreted in breast 
milk in small amounts,1 no adverse eílects have been seen 
in breast-fed iníants vvhose mothers were receiving ceío- 
taxime, and the American Academy of Pediatrics consid- 
ersJ that it is thereíore usually compatible with breast 
leeding.

1. Kafetzù DA, et aỉ. Passage of ccphalosporins and  amoxicilỉin in to the 
breast milk, Aeta Paediứtr Scand 1981; 70: 265-8.

2. American Academy oí Pediatrics. The transfer of dnigs and ỡỉher 
Chemicals into hum an miỉk. Pediatria 2001; 108: 776-89. [Retỉred May 
2010Ị Correction. ibid.; 1029. Also avaiỉable at: http://aappoỉicy. 
aappublications.Org/cgj/contem/full/pediaUics%3bl08/3/776 (accessed 
25/05/04)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria c en tre (NAPOS) and 
the Porphyria Cenưe Svveden, classihes cefoiaxime as 
probably noi porphyrinogenic; it may be used as a drug of 
Erst choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Avaìlabỉe au http://'www. 
dnJgs-porphyria.org (accessed 18/10/11)

Sodium conlent. Each g of ceíotaxime sodium contains 
about 2.09 mmol of sodium.

Interactions
As ỉor many cephalosporins, probenedd reduces the renal 
dearance oí ceíotaxime, resulting ỉn hlgher and prolonged 
plasma concentrations of celotaxime and its desacetyl 
metabolite.

AntibocteriaU. The total body dearance of celotaxime has 
been reduced in patients vvith normal and reduced renal 
hmction by the ureidopenidllins azỉocillin1 or mezỉoãtỉin.2 
Doses of ceíotaxime may need to be reduced ư either of 
these penidllins is beỉng given. Encephalopathy w ith focal 
motor status and generalised convulsions have been 
reported in a patient vvith renal íailure given ceíotaxime 
and high doses of azlodllin.3

1. Kampỉ D, eí ai. Kỉnetỉc ínteractìons between ariocỉỉỉin. ceỉotaxỉme, and 
ceíocaxỉme m euboỉỉtes ỉn norm al and  ĩmpaired renaỉ íunction. ơ in  
Pharmaaỉ Ther 1984; 35: 214-20.

2. Rodondi LC. tt  aỉ. lnỉluence of coadministration on the pharmacokỉ* 
netics of mexlodỉlin and ceíotaxỉme in healthy volunteers and in 
paũents with renal laỉỉưre. Clin Pharmaeoì Ther 1989; 45: 527-34.

3. WĩO€ SJ. et ai. Pocal moior status epiỉeptỉcus íollovvlng ưeatm ent with 
arioóllin and  ceíouxim e. Med Toxicoi 1987; 2: 233-4.

Antimicrobial Action
Ceíotaxime is a third-generation cephalosporin. It has a 
bacteríddal action similar to ceíamandole, but a broader 
spectrum of activity. It is highly stable to hydrolysis by most 
beta-laaamases and has greater activity than first- or 
second-generation cephalosporins against Gram-negative 
bacteria. Although celotaxime is generally considered to

All cross-relerences reíer to entries in Volume A
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have slightly less activity than Brst-generation cephalo- 
sporins against Gram-positìve bacteria, m any streptococđ 
are very sensitive.

Desacetylceíotaxime is an active mctabolite of ceíotax- 
ime and there may be additíve or synergistic eữects against 
some spetíes.
Spectrum o f activity.
• Among Gram-negatíve bacteria, ceỉotaxúne is active in 

viưo against many Enterobacteriaceae induding citro- 
bacter and Enterobacter spp., Escherichia coli, Kỉebsieỉla spp., 
both indole-positive and indole-negative Proteus, Provi- 
dencia. Salmonella, Strratia, Shigella, and Yersinia spp. 
Other susceptible Gram-negadve baaeria, induding 
penidllin-resistant sưains, are Haemophilus influenzae, 
Moraxella catarrhalừ (Brankamella catarrhaỉừ). Neừseria 
gonorrhoeae, and N. menmgitidừ. BruceỉUt meỉitensiỉ is also 
reponed to be moderately scnsitive. Some strains of 
Pĩeudomonas spp. are moderately susceptible to ceíotax- 
ime, but most are resistant.
Desacetylceỉotaxũne is active against m any oỉ these 
Gram-negatíve bacteria, bu t not against Pseudomonas spp.

• Among Gram-positive bacteria, ceỉotaxime is actíve 
agaừist staphylococd and sueptococá. Staphylococcus 
aureus, induding penidllinase-produdng strains but not 
metidllin-resistant Staph. aureus. is sensitìve. Staph. 
epidermidis-.\s also sensitive but penidllinase-produdng 
strains are resistant. Streptococcus agalaứiae (group B 
streptococd), str. pneumoniac, and str. pyogenes (group A 
streptococd) are all very sensitlve although truly 
penidllin-resistant pneum ococd are apparently not 
sensitive.
Enterococd and Listcria ntonocytogenes are resistant.

• Ceíotarâme is active against some anaerobic bacteria. 
Bacteroidesýragiỉừ may be moderately sensitive, but many 
strains arc resistant; synergy has been shovvn with 
desacetylcefotaxime in vtíro. Cìostridium perfiingens is 
sensitive, but most Cl. diffidlc are resistant.

• O ther organisms sensitive to ceíotaxime indude the 
spirochaete Borrclia burgdorferi and Haemophilus ducreyi.

Ađivity wtíh othcr antimicrobials. In addỉtion to possible 
synergy or additive eííects with desacetylceíotaxime, the 
activity of ceíotaxime may be enhanced by aminoglycosides 
such as gentamidn; synergy has been shown in vỉtro agaỉnst 
Gram-negative bacteria induding Pstudomonas aeruginosa. 
There have also been reports of enhanced activity m .vitro 
w ith other antibacterials induding tosíom ydn and dpro- 
Aoxacin and variable results with penlrillins.

Resistance may develop during treatm ent vvith ceíotaxime 
due to derepression oỉ chromosomally mediated beta- 
lactamases, and has been  reported particularly in 
Enterobacter spp., with multữesistant straỉns emerging 
during treatment. This type of resistance has also developed 
in  other baaerìa  induding Ciưobacter, Serratia, and 
Pseudomonas spp. A nother mechanism of ceíotaxime 
resistance is the developm ent oỉ plasma-mediated, 
extended-spectrum beta-lactamases, and this has occurred 
in Kỉebsielỉa spp. and also other Enterobaaeriaceae. 
Resistance in str. pneumoniae is due to the production of 
altered penidllin-binding proteins.

Reíerences to the antimicrobial activity of cefotaxime 
and other thữd-generation cephalosporlns, indudlng the 
problem of bacterial resistance.

1. Neu HC. Paihophysiologic basỉs for the  use of third-generation 
cephalosporỉns. Ảm J  Meấ 1990; 88 (suppỉ 4A): 3S-11S.

2. Chow JW, et aỉ. Enterobacter bacteremỉa: cỉinicaỉ ícaturcs and 
emcrgence o í antỉbiotỉc resỉstance durìng iherapy. Ann Intem Med 
1991; 115: 585-90.

3. Sanden  cc. Ncw 0 -lactams; new  problcms for the im em ừt. Ann ỉrttem 
Med 1991; 113: 650-1.

4. Thomson KS, ei ai. High-level reástance to cetaỉaxỉm e and cehaãdim e 
in Kỉebsiella pneum oniae isolates from Cleveland. Ohio. Antimiơob 
A$cntt Chemoihtr 1991; 35: 1001-3.

5. Piddock uv. tí al. Prevalence and mechanism of resistance to 'third- 
generaỉion' cephaỉosporíns in dỉnicaliy rdevan t isolates of Enterobac-
teriaceae from 43 hospitals in the UK. 1990-1991.7 AnCimicrob Chemathcr
1997; 39: 177-87.

6. Gums JG. et al. Diíferences between ceítrỉaxone and orỉotaxime: 
mlcrobiologỉcal inconsistendes. Ann Pharmacother 2008; 42: 71-9.

Pharmacokinetics
Ceíotaxime is given by injection as the sodium salt. It is 
rapidly absorbed aíter intramuscular injection and mean 
peak plasma concentrations of about 12 and 20micro- 
grams/mL have occurred 30 minutes after doses of 500 mg 
and 1 g of ceíotaxime, respectively. Immediately aíter 
intravenous injection of 0.5, 1, or 2 g of ceíotaxime, mean 
peak plasma concenưations oỉ 38, 102, and 215micro- 
grams/mL, respectively, have occurred with concentrađons 
rangihg from about 1 tõ 3 micrograms/mL after 4 hours. The 
plasma halí-híe of ceỉotaxime is about 1 hour and thạt of the 
active metabolite desacetylceíotaxúne about 1.5 hours; haU- 
lives are increased in neonates and in patients with severe 
renal impairment, espeđally those of the metabolite, and a 
reduction in dosage may be necessary. The effects of liver 
disease on dearance of cefotaxime and its metabolite have 
been variable, but in general dosage adịustment has not

been considered necessary. About 40% of ceíotaxime is 
reported to be bound to plasma proteins.

Ceíotaxhne and desacetylceíotaxime are vvidely dis- 
tributed in body tissues and Quids; therapeutìc concenưa- 
tions occur in the CSF particularly w hen the meninges are 
inQamed. Ceíotaxime crosses the placenta and Iow 
concentratíons have been detected in breast milk. .

Aíter partial metabolism in the liver to desacetylcelotax- 
ime and inactive metabolites, elimination is mainly by the 
kidneys and about 40 to 60% of a dose has been recovered 
unchanged in  the urine vvithin 24 hours; a htrther 20% is 
excreted as the desacetyl metabolite. Relatively high 
concentrations of ceỉotaxime and desacetylceíotaxime occur 
in bile and about 20% of a dose has been recoyered in  the 
iaeces.

Probenedd competes íor renal tubular secretíon with 
ceíotaxime resultỉng in higher and prolonged plasma 
concentrations of ceỉotaxỉme and its desacetyl metabolite. 
Ceỉotaxime and its metabolites are removed by haemodia- 
lysis.

W hen microbiological assays have been used, rẹported 
phaimacokinetic values may relate to ceỉotaxime plus its 
active metabolite, desacetylceíotaxime.

Hepatic impairment. Reíerences.
1. Hõãken G. et aì. Pharmacokinetics of ceỉotaxime and dcsaceryl- 

ceỉotaxỉme in drrhosis oỉ the lỉver. Oĩemoứưrapy 1984; 30: 7 -17.
2. Granlnger w, et aL Ceíotaxime and desacetyỉ-ceỉotaxỉme bỉoođ levds ỉn 

hepadc dyshincúon. J  Antimiavb OưmoihtT 1984; 14 (suppl B): 143-6.
3. Haĩy L  ẽt ai. The phannacokỉnetỉcs o í cehrỉaxone and ceĩocaxỉme in 

drrhotìc patìents w ỉth asdtes. Eur J  ơ itt Pharmacol 1989; 36: 613-16.
4. KoRJ, rt td. Phaimacữkỉnetlcs o ỉ ceỉotaxime and  desacetylceỉotaxime In 

paâents w ith  Uver disease. Antimiavb Ageĩtữ ơưmother 1991; 35: 1376- 
80.

Renal impaịrment. Reíerences.
1. M*tzké GR. et aỉ. Cefotajdme and desacecyỉ ceỉouxim e iùnetỉcs ỉn  renal 

ỉmpaỉxment. ơ in  Pharmacol Ther 1985; 38: 31-6.
2. Paap CM. et ai. Pharmacoldnetỉcs of ceỉotaxỉnie and  ỉts active metabòỉỉte 

in  dũ ỉdren  w ỉth renaỉ đyshuctỉon. Antàmcrob Agents Chemother 1991; 35: 
1879-83.

3. Paap CM, et al. Ceỉotaxỉme and metaboỉite dỉspositíon in cwo ped la tĩk  
condnuous am bulatory peritoneaỉ dỉaỉysỉs patìents. A m  PharmacotMer 
1992; 26: 341-3.

4. Paap CM, Nahata MC. The relation between type oỉ renaỉ disease and 
renaỉ drug dearance ỉn  đúldren. E urJ ơitt Pharmacoỉ 1993; 44: 195-7.

Preparotíons
Proprietary Preparatioiu (details are given in Volume B)

Single-ingredient Preporolionĩ. Arg.: Ceỉacolim Terasep; Austría: 
Claĩoran; Betg.: Claioran; Braz.~ Ceíoran; Claỉoran; Claíordib 
Fotax; KeỉaximỶ; Kefozil; Taximat; Canad.: claỉoram Chũe. 
Griíotaxứna; Chirur. Claíoran (914SS); Dalilong ịìỀ.ýJỈt); Hai- 
fuxụii (ỉặffffl); Kaidilong Raxữn SaUulong
(H S S ); Taxim (ỈSõI)t)C); Xiankai (5t9l); Cz.: Cehax; Seỉotak; 
Taxcelt: Deitnu: clalorant; ĩin.-. Claforanf; Fr.: claíoran; Ger.: 
Claỉoran; Gr.: Ceramil; Ciltiren; claíoran; Doctístatin; Flemy- 
dn; Gloryíen: Golaíen; Letynol; Mastovet; Molelant; Naspon 
Phacocet; Solubilax; Spirosine; Stoparen; Hong Kong-. claíoran; 
Valoran; Hung.-. Celaỉekob claỉoran; Tưotax; India: Amtaxdme; 
Aviceí; Axiom; Bestax; Biotax; C-Tax; Ceỉaden; Cetantral; Ceỉa- 
tox; Ceũin; Ceíokil; Celotim; Cehex; Claíoran; Desatax; Eíotax; 
Evacet Paxún; Hamotax; Haltax; Ivitax; Lyỉoran; Mutax; Nepo- 
tax; Nitaxim; Novatax; Nutaxin; Ominax; Omnatax; Omniceí; 
Oritaxime; Osotax; Zetaximf; Indon.: Baxima; Bioceb Ceíarin; 
Ceton Ceiovell; Cefoxalf; Clacet; Clalexim; claíoran; Clatax; 
Combicel; Eíotax; Ethidal; Pobet; Eoxim; Gloceí; Goloran; Kal- 
íoxim; Lanceb Lapixime; Proceta; Ryceí; Sidaxim; Sodaf; Star- 
claf; Taxecap; Taxet Taxegram; Taxlmax; Tirdiceí; IrL: 
Claỉoran; Israel: Claíoran; Kefotam; ItaL: Aximad; Batixim; 
CeEomit; Delius; Lirgosin; Reíotax; Saloceí; Spectroceỉ; Taxime; 
Zariviz; Zimaneb Malaysia: ctaỉoran; Claraxim; Rekaxime; 
Mex.: Baxytaxt; Benaxima; Biosint; Ceíotex; Ceừadil; Cefto- 
raaxf; Claíoran; Defradilf; Fot-Amsa; Fotexina; Seỉoxiram; 
Sepsilemt; Taporin; Tebruxim; Tecnoxima; Tirotax; VikenỶ; 
Xendin; Neth.: Claíoran; Tirotax; NZ: CIaforanf; Phữipp.: Axi- 
tof; Críotax; Ceỉox; Ceptax; Cetaxlma; Cladex; Clafetam; Clafo- 
jen; Claíoran; Claíoxim; Clavocett; Clinbaxet Fotexin; Foxi- 
met; Haxim; Lac-xim; Lostorexan; OEetaxim; Pantaxin; Seíotak; 
Taíoxamt; Taxim; Zalor; Zeỉocent; PoL: Biotaksym; Rantaksym; 
Tarceỉoksym; Tirotaxt; Port.: Antadar; Ralopar; Resibelacta; 
Totamt; Rus.: Celabol (UaịiaSon); Ceíantral (ỉieộampan); Ceỉo- 
sin (IỊcộochh); Ceỉotex (KeộoreKc); Cetax (Iỉeiaicc); claíobrin 
(Knaộo6pHH); Claỉoran (KnaộopaH); Intrataxime (HHTparaxcHM); 
Lyỉoran (HHỘopaH); Oritax (Opttraxc); Oritaxim (OpmaKCHM); 
Talceí (Tamteộ); Tarceíokỉym (TapueộoxcHM); Tax-O-Bid (Taxc- 
O-Bna); Tirotãx (THpcrraxc); S.Afr.: Claforanf; Clatax; Kelotax; 
Klalotaxim: oriuxim t; Rehaxt; singapore. Claceit; claíoran; 
Spain: Claỉoran; SwecL: claỉoram Switz~: Claforanf; ThaL: 
Cefomic Ceíoran; Cefotaxf; Ceíox: Ceftaxanf; Claỉoran; clar- 
axim; Fontaxf; Fotax; Motaximt; Necaxứne; r«rk.: Betaksỉm; 
claíoian; Deỉorant; Equitax; Seỉagen; Seỉoksim; Seỉotak; Seỉox- 
im; Taksidem; Taxoceí; UAE: Primoceí; UK: claỉoran; ukr.: 
Sefotak (CeộOTax)t; Tax-O-Bid (Tarc-O-Ena); USA: claíoran; 
Veneĩ.: Ceíaĩn; Ceíatox; Claíoran; Novatax; Tirotax.

Muhi-tngredient Preporoliora. China: Xinzhijun (Srtâlt); India: 
Augtax; Avicef-S; Cefalin-S; Cefantral-S; Ceíup; Duotax; Effi- 
max PIus; Evaceỉ-S; Ivimax; Labiceỉ-S; Magnatax; Maxitax; 
Montero; Mutax Plus; Nutaxứi-S; Oritaximax; Osotax-S; Sul- 
tax; Ukr.: Taxtam (TaxctaM).

Pharmocopoeid Preparationỉ
BP 2014: Ceíotaxime Injection;
USP 36: Ceío.taxìme for Injection; Ceíotaxime Injection.

C efo tetan  (BAN, USAN, rlNNỊ 
Cefotetận; Céfotétan; Ceíotetanum; ICI-156834 (ceíotetan or 
ceíotetan disodium); YM-09330 (ceíotetan or ceíotetan 
disodiụm); Uect>OTeTaH.
(7S)-7-((4-Carbamoylcarboxýmethylene-l,3-dithietan-2-yl) 
carboxámido]-7-methoxy-3-[(1 -methyl-1 H-tetrazol-5-yt)thio- 
methyl]-3-cephem-4<aitioxylic acid. :■ -í'
C,7HI7NẠS4=5756 
cxs — 69712-56-7.
ATC —  XnDCOS.
A TCV ei— QJOĩDCOS -  •
UNII —  48SPP0PA9Ọ. - "  -

Pharmacopoeios. In Jpn and us.
USP 36: (Ceíotetan). Store in airtight contaỉnen.

Cefotetan Disodium IBANM, USAN, riNNM) 
Ceíotetán.disódico; Géíbtétan Disodique; Ceíotetan Sodium; 
Ceíotetanum Dinatncum; 10-156834 Ccefotetan or ceíotetan 
disodium); YM-Ò9330 (ceíotetan or =cefotetan disodium); 
ÍỈMHaTpMM Ue<Ị)OTeTaH. J
(7S)-7-[(4-CarbamQylcarboxymethylene-1,3-dithietan-2-yl) 
carboxarnido]-7-methoxy-3-[(l-methyl-TH-tetrazĐl-5-yl)thio- 
methyD-3<ephem-4<arboxyfic aad , disodium salL 
C17H,5N7NaÁS<i 619.6 
CAS ■— 74356-00-6.
ATC —  J01DC05. ■ . •
ATC Vet — QJ0ìDC05 '
UNII —  0GXP746VXB. .

Phantracopoeias. In us.
USP 36: (Ceíotetan Disodium). pH oỉ a 10% solution in 
water is between 4.0 and 6.5. Store in airtight containers.

IncompatibiKty and siabiliiy. There may be incompatibil- 
ity with aminoglycosides. Predpitation has been reported 
with promethaáne hydrochloride.
Reíerences.

1. Das Gupca V. a  ai. Chemical subiiity oí ceíotetan dlsodỉum in 5% 
dextrose and 0.9% sodlum chloride injectỉons. J Clin Pharm Thẹr 1990; 
15: 109-14.

2. Erỉckson SH. UUd D. Incompatỉblỉỉty oí ceíotetan dỉsodỉum and 
promethaaỉne hyđrochlorỉde. Am J Heaith-Syst Pharm 1995; 52: 1347.

Uses ơnd Administration
Ceỉotetan b  a cephamydn antibacterial generally dassihed 
vvith the second-generation cephalospotins and used 
similarly to ceíoxitin (p. 248.2) in the ơeatm ent and 
prophylaxis of anaerobic and mixed baaerial inỉectỉons, 
espedally intra-abdominal and pelvic iníectìons.

It is given as the đisodium salt by deep inưamuscular 
injection or intravenously by slow injection over 3 to 5 
minutes or by iníusion. Đoses are expressed in tenns oỉ the 
equivalent amount of ceíotetan; 1.08 g oỉ ceỉotetan 
disodium is equivalent to about 1 g of ceỉotetan. The usual 
dose ữ 1 or 2 g every 12 hours. For the treatment of life- 
threatening iníections, 3g every 12 hours may be given 
intravenously. Doses of ceíotetan should be reduced in 
patients with moderate to severe renal ũnpairment (see 
p. 247.3).

For iníection prophylaxis during surgical procedures, an 
intravenous dose of 1 or 2 g is given 30 to 60 minutes beíore 
surgery or, in caesarean section, as soon as the umbilical 
cord is damped.

Administration in renal hnpalrment. Parenteral doses of 
ceíotetan should be reduced in patients with moderate to 
severe renal ữnpairment. u s  licensed product iníormation 
gives the following dosing guidelines based on creatũnne 
dearance (CC);
• cc  10 to 30 mL/minute: the usual dose every 24 hours or 

one-haIf the usual dose every 12 hours
• cc  less than lOmL/minute: the usual dose every 48 

hours or one-quarter the usual dose every 12 hours
In patients undergoing haemodialysũ, one-quarter the 
usual dose may be given every 24 hours on days bersveen 
dialysis and one-halí the usual dose on the day of dialysis.

Adverse Effeờs and Precautions
As for Ceíalotin Sodium, p. 235.2.

Ceíotetan contains an  lY-methylthiotetrazole side-chain 
and has the potential to cause hypoprothrombinaemỉa and 
bleeding.

Ceíotetan, espedally at high doses, may interíere with 
the  Jaffé method of measurìng CTeatinine concentrations to 
produce íalsely elevated values; this should be bome in 
mind when mẽasuring renal ỉunction.

The Symbol t  denotes a preparation no longer actìvely marketed
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Effeds on the blood. Reviewsu  and a case report3 of 
haemolytíc anaemia associated with ceỉotetan. 

ỉ . Moes GS, MacPherson BR. Ceíotetan-mduceđ hemoỉytỉc anemia: a casc 
report and rcvỉrvv oỉ the literature. Arch Pathoỉ Lab M íi2000:124: ỉ  344- 
6.

2. V lnraghavan R, et ai. Ceỉotetan*ỉnduced haemoỉytic anaemỉa: a revỉew 
oi 85 cases. Adversc Drug Ptaứ Taxial Sev 2002; 21 :101-7 .

3. Robỉnson HE, et ai Ceỉotetan-ỉnduced ỉiỉe-threatenỉng haemolysis. Med 
JA ust 2006; 184:251.

Sodium content. Each g oỉ ceỉotetan disodium contains 
about 3.2mmol of sodium.

Interactìons
As for Ceíamandole, p. 236.3.

Antímicrobial Action
Ceíotetan is a cephamydn antibacteria] with a mode of 
action and spectrum of actìvity similar to those of cefoxitin 
(p. 249.1). It is generally much more aa ive in vitro than 
ceíoxitin agaỉnst the Gram-negative Entcrobacteriaceae, but 
has similar activity against Bacteroides /ragilis and may be less 
active against some other Bacteroida spp.

Pharmacokinetics
On imramuscular injection oỉ ceíotetan, peak plasma 
concentratíons of about 70micrograms/mL at 1 hour and 
90 mỉcrograms/mL at 3 hours have occurred aíter doses of 1 
and 2 g, respectìvely. The plasma half-life of celotetan is 
usually in the range of 3.0 to 4.6 hours and is prolonged in 
patients w ith renal impairment. About 88% of ceíotetan 
may be bound to plasma proteins, depending on the plasma 
concenưation.

Ceíotetan is widely distributed in body tỉssues and ỉluids. 
It crosses the placenta and low concentrations have been 
detected in breast milk. High concenưatíons occur in bile.

Ceíotetan is excreteđ in  the urine, primarily by 
glomerular hlưation, as unchanged drug; 50 to 80% oỉ a 
dose has been recovered in the urine in 24 hours and high 
concentrations are achieved. Small amounts of the 
tautomeric form of ceíotetan have been detected in both 
plasma and urine.

Biliary excretion of ceíotetan probably accounts for 
nonrenaĩ dearance.

Some cefotetan is removed by dialysis.
References.

1. Martin c, eí ai Clinỉcaỉ pharmacokỉnetics oỉ ceíoteun. Clin Pharmaeokintí 
1994; 26: 248-58.

Preparations
Proprietary Preparatiom (detaíls are given in Volume B) 
Sngle-ingredient Preparations. USA: Ceỉotant-
Pharmacopoeial Prepcrưtions
USP 36: Ceỉotetan ior Injectíon; Ceíotetan Injection.

C e fo t ia m  H y d r o c h lo r íd e  IBANM, USAN, riNNMỊ
Ăbbott-48999; í ,Céfotiam, Chlorhydrate de; Ceíotiam, 
hidrocloruro de; Cefotiami Hydrochloridum; CGP-Ì4221E 
(ceíotiam . or, cẹfotiam hydróchloride); Hidrocíoruro de 
cefotìam; SCE-963; UetịxDTHaMa rVtflpoxnopMfl. 
7-[2-(2-Amino-13-thiazol-4-yl)acetamido]-3-[Ì -(2-dimethyla- 

: minoethyl)-! H-tetrazol-5-ylthiomethyl]-3-cephem-4TCar- 
boxyllc acid dihydrochloride.
QsHtaNASi2HCI=598J
CAS —  61622-34-2 (cdótiam); 66309-69- 1 (cetòtiam hydro- 
"cHtoride).
ATC — J01DC07.
ATC Vet —  QJ01DC07. 
u m  —  H7VỈ2WỌZ93.

Pharmacopoàas. In Jpn and us. Jpn also indudes ceỉotỉam 
hexetìl hydrochloride.
USP 36: (Ceỉotiam Hydrochloride). Store in airtight 
containers.

Proỉile
Ceỉotíam is a third-generatíon cephalosporin antibacteria] 
with actíons and uses similar to those of ceíamandole 
(p. 236.2). It is given imravenously or intramuscularỉy as 
the hydrochloride but doses are expressed in terms of the 
base; 1.14gof celotìam hydrochloride is equivalent to about 
1 g of ceỉotíam. The usual dose is the equivalent oí up to 6 g 
of ceỉotiam daily in divided doses, according to the severity 
of the iníection.

Ceíotiam hexetil hydrochloride, a prodrug of ceíotiam, is 
given oraỉly in doses equivalent to 200 to 400 mg of cefotiam 
tvvice daily.
Reíerences.

1. Brogard JM. t t  al. Clinical phaim acokinetìcs of cetoúam . Clin 
pharmacokincĩ 1989; 17: 163-74.

Preparations
Proprietary Preparationi (details are given in Volume B)

ỉingle-ingredient Preparationí. Austrũr. Spizrff; China: Fengtbc- 
in (ữUUí); Fontien (S-ílIlS); Haitishu (jặUỉf); Sa Lan Xin 
(lt ^JSt); Fr.: Taketiam; Texodil; Ger.: Spỉzeff; Gr.: Takcdrol; 
ỉndon.: Aspil; Ceỉradol; Ceiadolan; Ethidol; Fodido; Fotaram; 
3pm Pansporin; Phiỉipp.: Ceradolan; Ceratim; Fotaram; Haro- 
lan; Singapore. Ceradolant; Thai.: Cerađolanf.
Phormocopociol Preparatíons
USP 36: Ceỉotiam tor Injcction.

Cetavecin Sodium IUSAN, rìNNMi
Ceíovecina sódlcá; Céfcvécine Sodique; Natrii Cefovecinum; 
UK-287074-02; HaĩpMÉi LịeộOBeqptH.
Sodium (6/?,7/?)-7-{[(2Z)-(2-amihothiazoM-yl)(methoxyimino) 
acetyl]amino)-8-oxo-3-[(2S)-tetrahydrofuran-2-yl]-5-thia-1- 
azabicydo(4.4.0]oct-2-ene-2-carboxylate. 
C17H,8N5Na06S^475.S
C4S —  234096-34-5 (cehvecin); 141195-77-9 (ceíovedn 
sodium).
UNII — DL8Q24959P.

Proỉile
Celovedn sodium is a third-generation cephalosporin 
antíbacteríal used in vetcrinary medidne.

C e f o x i t i n  S o d i u m  IBANM, USAN, rlNN.V,l

Ceíoksitino natrio druska; Cefoksytyna sodowa; Cefoxitín: 
Natrium; Ceíoxitin sodná SÙI; Cefoxitina sódica; Céíoxitine 
sodique; Cefoxitinnatrium; Cefoxitin-nátrium; Ceíoxitinum 
natricum; Kefoksitiininatrium; L-620388; MK-306; Natrii 
Ceíoxitinum; HaTpnìi L|e4xDKCMTMH.
Sodium 3<arbamoyloxymethyl-7-methoxy-7-[2-(2-thienyl) 
acetamido]-3-cephem-4<arboxylate.
^ ,^ 3 0 7 5 2 = 4 4 9 .4
CAS —  35607-66-0 (cefoxitin); 33564-30-6 (cebxitin sodium). 
ATC —  J01DC01.
ATC Vet —  QJ01DC01. 
u m  — Q68050H03T.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Ceíoxitin Sodium). A white or almost vvhite, 
very hygroscopic, povvder. Very soluble in vvater; sparíngly 
soluble in alcohol. A 1 % solution in vvater has a pH between 
4.2 and 7.0. Store in airtight containers.
USP 36: (Cetoxitin Sodium). White to ofí-white, somewhat 
hygroscopic, granules or pow der, having a slight 
characteristic odour. Very soluble in water; slightiy soluble 
in acetone; insoluble in chlorolorm and in ether; sparingly 
soluble in dimethylíormamide; soluble in methyl alcohol. 
pH of a ] 0% solutíon in vvaier is between 4.2 and 7.0. Store 
in airtight contaúiers at a temperature not exceeding 8 
degrees.

Uses and Administration
Ceíoxitin is a parenteral cephamydn antibacterial that 
dưíers struaurally from the cephalosporins by the addirion 
of a 7-a-m ethoxy  group to th e  7-P-am inocephalosporanic 
add nudeus.

It is generally dassihed vvith the second-generation 
cephalosporìns and can bc used sứnilarly to ceỉamandole 
(p. 236.3) íor the ưeatm ent of iníections caused by 
suscepũble Gram-positive and Gram-negative baaeria. 
indudỉng iníections of the abdomen. boncs and joints, skin 
and skin strucrure, genito-urinary and respiratory tracts, 
and gynaecological iníections induding pelvic inĐamm- 
atory disease. However, because of its activity against 
Bacteroides ỷragiỉis and other anaerobic baaeria, it is used 
prindpally in the treatm ent and prophylaxis of anaerobic 
and mixed baaerial iníections. For details of iníections and 
their ưeatment, see under Choice of Antibacterial, p. 172.2.

Adminừtration and dosage. Ceíoxitin is given as the sodium 
salt by deep intramuscular injection. by slow intravenous 
injection over 3 to 5 minutes, or by intermittent or 
conúnuous intravenous inhision.

Doses are expressed in terms of the equivalent amount of 
cdoxitin; 1.05 g of ceíoxitin sodium is equivalent to about 
1 g of ceỉoxitin. For mild, uncomplicated iníections celoxitin 
is usually given in doses of l g  every 6 to 8 houn  and 
increased to 2 g every 6 to 8 hours for moderate to severe 
iníections. For more severe inlections up to 12 g may be 
given daily in 4  to 6 divided doses.

For the treatm ent of uncomplicated uiinary-tract 
iníections, ceíoxitin 1 g twice daily has been given 
ũitramuscularly. For the treatm ent of uncomplicated 
gonorrhoea, a ãngle dose of 2 g inữamuscularly has been 
given vvith probenedd 1 g orally.

For surgical iníectlon prophylaxis, the usúal dose is 
ceíoxitin 2g  intramuscularly or intravenously 30 to 60 
minutes beíore the procedure and then every 6 hours, not 
usually ỉor more thân  24 hours.

At caesarean section a single 2-g dose may be given 
intravenously to the m other as soon as the umbilical cord is 
damped. u  necessary, a 3-dose regimen, with íurther 2-g 
doses 4  and 8 hours aíter the initial dose, may be used.

The dose of ceíoxitin may need to be reduced in patients 
with renal impairment, see p. 248.3.

For details o( doses in children, indudỉng those vvith 
renal impairment, see p. 248.3.
Revievvs.

1. DỈPỈro JT, May JR. Use of cephalosporlns w ith enhanced antianaerobic 
actỉvỉty ỉor treatm ent and prcvention of anaerobỉc and míxed inỉectỉons. 
clirt Phứrm 1988; 7: 285-302.

2. Goodvvỉn cs. Ceỉoxỉtỉn 20 years on: ỉs ỈI stỉll useĩul? Rrv Med Microbioỉ 
1995,6: 146-53.

Administratíon in children. Ceíoxitin may be given to 
neonates and children for the treatment of iníections 
caused by susceptible Gram-positive and Gram-negative 
baaería and for surgical iníection prophylaxis. It is given 
intravenously by slow injection over 3 to 5 minutes or by 
intermittent or continuous intusion; it may also be given 
by intramuscular in jeaĩon  in children 3 months of age 
and older.

For treatmcnt, neonates may be given 20 to 40mg/kg, 
every 12 hours for premature intants (weighing more than
1.5 kg) and neonatcs up to 1 vveek old and every 8 hours íor 
those aged 1 to 4 vveeks. Iníants and children may be given 
20 to 40mg/kg every 6 to 8 hours; in severe iníections, up to 
200mg/kg daily may be given. to a maximum of 12 g daily.

Iníants and children undergoing surgical procedurcs can 
be given doses of 30 to 40 mg/kg, at the same time intervals 
as adults (see Uses and Administration, above.); neonates 
may bc given 30 to 40mg/kg, but at intervals of 8 to 12 
hours.

In children with renal impairment the dose of cetoxitin 
should be proportionally reduced, and the írequency of 
dosage modiíied, in accordance with the recommendation 
for adults, see p. 248.3.

Administration in renal impairmenl. In renal ímpairment, 
parenteral doses of cefoxitin should be reduced accotding 
to creatinine clearance (CC). Aíter an initial loading dose 
oi 1 to 2 g, maintenance doses are:
• cc  30 to 50mL/minute: 1 to 2g every 8 to 12 hours
• c c  10 to 29mL/minute: 1 to 2g every 12 to 24 hours
• cc  5 to 9mL/mlnute: 0.5 to 1 g every 12 to 24 hours
• cc  below 5 mL/minute: 0.5 to 1 g every 24 to 48 hours 
In patients undergoing haemodialysis, the loading dose 
should be rcpeated alter each dialysis scssion.

Adverse Effects and Precautìons
As for Celalotin Sodium, p. 235.2.

Cefoxitin may interíere with the Jaffé method of 
measuring creatinine concenơations to produce lalsely high 
valucs; this should be bom e in mind w hen measuring renal 
íunction.

Breast feeding. Ceíoxitin is distributed into breast miỉk 
but is deteaable only in low concentrations. In a study' in 
which cefoxitin vvas given prophylactically in doses of 2 to 
4g  to 18 women undergoing caesarean section, only one 
sample of breast milk contained measurable concentra- 
tions of ceíoxitin, 19 hours aỉter the last dose. No adverse 
eữeas have bcen seen in breast-Ied inỉants vvhose mothers 
were receiving celoxitin, and the American Academy of 
Pediatrics considers2 that it is therefore usually compatible 
vvith breast íeeding.

1. Roex AỈM, et al. Secredon of celoxìtin in breasi miỉk foQowing short- 
ìerra prophylaaic admỉnisiracion ỉn caesareaa section. Eur J  Obsteí 
Gyneeơt Rtproi Biol 1987; 25: 299-302.

2. American Academy oí Pediatrícs. The transíer oí drugs and other 
Chemicals into hum an  miỉk. pỂdiatria 2001; 108: 776-89. [Retired May 
2010] Correction. ibid.ỉ 1029. Aỉso availabỉe at: http://aappolicy. 
aappubUcations.Org/cgi/comeni/full/pediauics%3bl08/3/776 (accessed 
25/05/04)

Effects on the gastrointestinal tract. Marked changes in 
anaerobic, íacultative, and aerobic ỉaecal ílora have been 
noted with ceíoxitin.1

1. Mulllgan ME, tí  aỉ. Alieratíons in hum an ỉecal floia, indudỉng  ingrowth 
of Closưidỉum diỉAcile, related 10 ceíoxỉtín iherapy. Aniimừrob Agmts 
Chemother 1984; 26: 343-6.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by thè Nonvegian Potphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassi&es ceíoxitin as prob- 
ably not porphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Dnig D aubase for Acute Porphỵria Available at: h ttp ://w w w . 
diugs-porphyria.org (accessed 15/10/11)

Sodium content. Each g of ceíoxitin sodium contains 
about 2.2 mmol of sodium.

All cross-reíerences reter to entries in Volume A

http://aappolicy
http://www


Ceíotiam Hydrochloride/Cefpirome Suỉíate 247

Interađions
Probeneđd rcduces the renal dearance of ceíoxitìn.

Antìmìcrobial Actỉon
Ceíoxitm is a cẽphamydn antíbacterial vvhich, like the other 
beta lactams, is baaeriddal and is considered to act through 
the inhibition of bacterial cell wall syntheás.

It has a similar spectrum of activity to ceỉamandole 
(p. 237.1) but is more actíve against anaerobic bacteria, 
espedally Bacttroida ỷragilis.

Ceíoxitm can induce the production of beta-lactamases 
by some bacterìa, and use of ceíoxitin with other beta 
láctams have been shown to be antagonistic in vitro.

Ceíoxitm itselí is considered to be resistant to many beta- 
lactamases, induding those produced by Bađeroides spp. 
Hovvever, acquừed reslstance to ceíoxitin has been reported 
in B. fragilừ (see Anaerobic Bacterial Inỉections, p. 173.1) 
and has been attributed to  beta-lactamase as well as to 
alterations in penidllin-binding proteins or to outer 
membrane proteins; there may be cross-reãstance to other 
antibacterials.
Reíerences.

1. Cuchuraỉ GJ, t í  aỉ. Transíer of 8 -lactamase-assodated ceíoxirin 
resistance ỉn Bacteroides ỉragỉỉỉs. Antimừrob A$ents ơưmother 1986; 29: 
918-20.

2. Plddock uv, Wìse R. Ceỉoxitin resistance in  Bacteroides spedes: 
evidence Indỉcanng two mechanisms causing decreased suscẹptỉbilỉry. J 
Antimicrob ơúm cơur  1987; 19: 161-70.

3. Brogan o , tí  ai. Bacteroides ỉragiỉỉs resistant to  metronidazole, 
d ỉndam ýdn and  ceíoxỉtin. J  Antim iavb Chemather 1989; 23:660-2.

4. Wexler HM. Haỉebỉan s. Alteraòons to th e  peniáUỉn-bindỉng proteỉns ỉn 
the Bacteroides ỉragỉlis group: a mechanism ỉor non- ó -ỉactamase 
medỉated ceỉoxỉtỉn resỉỉtance. J  Antimỉcrob Chemother 1990; 26: 7-20.

5. Chenibỉn CH. Appỉeman MD. Susceptibllity of celoxỉtin-resỉstant 
isolates oí bacteroides to o th e t agents induđỉng  8 -lactamase inhibitor/ 
8 -lactam combinatỉons. J  Antìmicrob Chemother 1993; 32: 168-70.

Pharmacokinetícs
Ceỉoxitin is not absorbed to m  the gastrointestinal traa; it is 
given parenterally as the sodỉum salt. After Ig  by 
inưamuscular ừýection a peak plasma concentration of up 
to 30 microgĩams/mL at 20 to 30 minutes has been reported 
whereas concenơations of 125, 72, and 25 micrognuns/ml. 
have been achieved after intravenous doses of 1 g over 3, 30, 
and 120 minutes respectively. Ceíoxitin is about 70% 
bound to plasma prọteins. It has a plasma halMUe of 45 to 
60 minutes whỉch ìs prolonged in renaỉ impaiiment. 
Ceíoxitin is vvidely distributed in the body but there is 
nonnally little penetrạtion into the CSF, even when the 
meninges are inílamed. It crosses the placenta and has been 
deteaed in breast mỉlk. Relatively high concentrations 
occur in bile.

The majority of a dose is excreted unchanged by the 
kidneys, up to about 2%  being metabolised to descarba' 
mylceíoxitin which is vùtually inactive. Ceíoxitin is 
excreted in the urine by glomerular hltration and tubular 
secretion and about 85% of a dose is recovered vvithin 6 
hours; probenedd slows this excretion. After an intramus- 
cular dose óf lg , peak concentrations in the urine are 
usually greater than 3 mg/mL.

Ceíoxitin is removed to some extern by haemodialysỉs.

P repara tions

Proprietary Preparalions (details are given in Volume B)
Single-ingredient Prepcratìons. Austral.: Mefoxinf; Austria: 
Metoxứint; Braz.: Cefoxanf; Ceíoxint; Ceíton; Gamacet 
Keíox; Meíoxin; Chirta: Daliding (iÌýyDĨ); Fr.: Meíoxin; Gr.: 
Destrepen; Metoxil; Metaptyl; Hottg Kong-. Mefoxinf; ItaL: 
Ceíoddin; Metoxin; NZ: Meíoxin; Phiĩìpp.: Cefoxivit; Dintaxin; 
Foxitin: Haxotin: Monovvel; Pacetin; Panalox; Zepax; Zepotin; 
PorL: Atralxitina; Rus.: Anaeroceí (Aaaapooeộ); S.Afr.:
Meíoxin; Tha!.: Celoxin; Ceíxitỉn; Maxotint; Zefm+; Turk.: 
Metoxim; USA: Mdoxin.
Pharmacopoeial Preparatiom
BP 2014: Ceíoxitin Injection;
USP 36: Cetoxitin for Injection; Ceíoxitin Injectior.

Cefozopran Hydrochloride ỊrtNNMỊ
Céfozopran, Chlorhydrate' de; Cefozoprán, hidródoairo de; 
Cefozopranl Hydrochloridum; Hidrocỉoairo de cefozoprán; 
SCE-2787; UeỘ030npaHa rViflpoxnopnja. 
(-}-H[(6fl,7fl)-7-[2-{5-Amino-l,2,4-thiadiazol-3-yl)glyoxylami- 
do]-2-carboxy-8-oxo-5-thia-1 -azabìcydo[4:2.0]óct-2-en-3-yl] 
methỵlH H-ĩmidazo[1,2-b]pyridazin-4-ium hydroxíde inner 
salt, 72-CZHO-methyloxime), hydrochloride. ■ ' t í  
C„H i7N A S j,HCI=5520

'CAS —  313359-04-9 (cefozopran); 113981-44-5 (cefozopiran 
hydrochloride). -V
ATC — J01DE03.
ATC Vec —  QJ01DE03.
UNII —  06ỌI5C0GRC

Pharmacopoeias. In Jpn.

ProPle
Cefozopran ỉs a cephalosporin antibacterial used parent-
erally as the hydrochloride.
Reíerences.

1. Iwahi T. tí  ai. In vỉ tro and in vivo actívities o ỉ SCE-2787, a new 
parenteral cephaiosporin with a broad amỉbacterial spectrum. Aníimicnb 
Agenís Oưmoứưr 1992; 36: 1338-66.

2. Pauưeuerbom w. et aL Comparatíve pharm acokỉnetía and  serum 
bacteritídal actỉvities of SCE-2787 and ceftazỉdỉroe. Antimicrob Agents 
ơumother 1993; 37: 1833*41.

3. FujU R, t í  aí. Phannacokỉnetỉcs and  dỉnical eữects oỉ ceỉoxopran in 
pediatric patỉems. Jpn J  Antìbiot 1996; 49 :17 -33 .

4. Toyokawa M. tí a i  In vi tro cotnbined eSects ol cefozopran/teicopỉanin 
and  ceỉoxopran/vancomycin on methidUin-resistam Staphyỉococcus 
aureu ỉ. J  dumother 2003; 15: 31-6.

3. Nomura K  (t ai. Optimized dosage and bequency  oi ceỉozopran for 
padems with íebrile neutropenỉa based on populatỉon phannacokỉnetlc 
and pharmacodynamỉc analysỉs. J  Antìmiơob Chemoứur 2008: 61: 892- 
900.

6. Sato T, tí  a i A  prospectíve, randomízed study comparíng cefozopran 
with jMperadUỉn-tazobactam pỉus ceftazỉdỉme as empírical therapy ỉor 
íebrỉỉe neutropcnỉa ỉn  children w ith hematologỉcal disorders. Ptdùttr 
Bĩoođ CữỊỊ/xr 2008; 51: 774-7.

P repara tìons

Propriehiry PreporoHonĩ (details are given in Volume B)
Single-ingredient Preparalìons. Jpn: Firstdn.

Cefpỉramide IUSAN, rtNNì
CeTpiramida; Ceípiramidum; SM-1652,- Wy-44635; 
Lịe<Ị>nnpaMiáfl.

:(7/?)-7-Ì(/^-2-(4-Hydroxy-6-rhethylnicotinamido)-2-(4-hydrb- 
>yphenyl)acetarnido]-3-(1-méthyl-1H-tetrazol-5-ylthio- 
meứiyl)-3-cephem-4-carboxylic acid.
C2sH24N80 7S^612.6
045 —  70797-11-4. •
ATC —  J0ÌDD11.
ATCVet —  Q30ỈDD11.
UNII —  P936YA152N.

Pharmacopoeias. In us.
USP 36: (Ceípiramide). Store in airtight containers. pH of a 
0.5% suspension in water is bettveen 3.0 and 5.0.

Cefpiramide Sodỉum ỊUSAN, riNNMi
Cèfpiramida sódica; Ceípĩramide Sodique; Natrii Cefpirami- 
dum; Haĩpviỉi LỊeịnnpaMMa.
C25H23N8Na07S2==634.6 
C4S —  74849-93-7.
ATC —  J01DDI1.
-ATC Vet — QI01DD11.
UNII — 137KB7GYKB.

Pharmacopoeias. In Jpn.

Protilẹ
Ceỉpiramide is a third-generation cephalosporin antibac- 
terial related to cefoperazone (p. 243.1) and with similar 
activity against Pseudomonas aemginosa, bu t possibly less 
actỉve against Enterobacteriaceae. Ceípiramide is also active 
against staphylococd and streptococd and marginal activity 
against enterococd in vitro has been reported. Like 
ceíamandole (p. 236.2), cefpiranũde contains an JV- 
methylthioteưazole side-chain, a structure assodated with 
hypoprothrombinaemia, alcohoỉ intolerance, and potentia- 
tion of anticoagulants.

Cefpừamide is given by intravenous injection or iníusion 
as the sodium salt in the treatment o£ susceptible iníections 
but doses are expressed in terms of ceípiramide; 1.04g of 
celpiramide sodium is equivalent to about 1 g oỉ 
cetpiramide. The usual dose is 1 to 2 g daily in 2 divided 
doses.
Reíerences.

1. VVang H. tt  ai. In-viưo amỉbacterial actívities of cetpiranúde and other 
broad-spectrum antibiotícs against 440 dỉnỉcal ỉsoỉates ỉn  China. J  ừiftđ  
Oưmother IQQQr, 6: 81-5.

Sodium content. Each g of ceípiramide sodium contains 
about l.óm m ol of sodium.

P repara tìons
Proprietary PreparaHons (detailỉ are given in Volume B)
Single-Ịngredient Preparatiom. China: Tailixỉn (Ệt-ýliằ); Tamidn 
(IMtflí); Jpn: Sepattenf.
Phormocopoeràl Preporationi
USP 36: Ceíplramlde for Injection.

Cefpirome Sulíate (BANM, USAN, riNNMi

óeípiroma, sulíato de; Gefplrome, 5uffate 'de; Ceípirome 
Sulphate; Cefpìrorhi Sulías; Cefpiromsulfat; HR-81 ó' (cefpir-í

ome or cefpirome suiíate); Kefpiromisulfaatti; Sulíato de 
cefpĩroma; LteộnnpoMa CyribộaT. " 
(2)-7-[2-(2-Aminothiazol-4-yl)-2-methoxyiminoacetamido]- 
3-(1 -pynndìnfomethyl)-3-cephenn-4<arboxylate sulphate. . 
0 ^ ^ 0 5 5 2 ,^ 5 0 4 ^ 1 2 .6
C4S —  84957-29-9 ('cefpĩrome); 98753-19-6 (cefpírome sulfate). 
ATC — J01DE02 ‘
ATC Vet — QJ01DED2 
UNIỊ — BA5ALU2ZT9.

Pharmocopoeias. In Jpn.

Uses and Admỉnỉstratìon
Ceỉpirome is a ỉourth-generatíon cephalosporin antíbac- 
teríal used in the treatment of inỉections due to susceptible 
otganisms. They indude iníections oỉ the urinary ưact, 
respiratory tract, and skin. and  aỉso septicaemia. It is 
eSective against Pseudomonas aeruginosa and may be given to 
aeat ũứections in  neutropenic patients. For details oỉ these 
iníections and theữ  treatment, see iinder Choice of 
Antibacterial, p. 172.2.

Ceípứome is given by intravenous injectíon over 3 to 5 
minutes or inỉusion over 20 to 30 minutes as the sulỉate, but 
doses are expressed in tenns of the base; 1.19 g of ceípữome 
suUate is equivầỉent to about 1 g of ceípixome. The usual 
dose is the equivalent of 1 or 2 g of ceípữomé every 12 
hours. For details oỉ reduced doses to be used in renal 
impalrment, see p. 249.3.
References.

1. Brown EM, t í  aL eds. Ceỉpirome: a  no v d  extended spcctrum 
cepỉuỉosporỉn. J  Antùrỉừrob ơtanother 1992; 29 (suppl A): 1-104.

2. Wĩsemạn LR, Lamb HM. Ccípiromc: a  revỉew of its antibacterìaỉ acdvỉty, 
phannacokỉnetic propertỉes and  dỉnỉcaỉ cfficacy ỉn the treatment ôf 
severe Dỡsocomỉal ỉníecổons and  febrile neuaopenia. Dru<ỊS 1997; 54: 
117-40.

Adminislraiion in renal impainnent. Intravenous doses of 
cetpirome should be modiãed in renal im paữm ent after a 
loadỉng dose oỉ 1 or 2 g-depending on the severity of inỉec- 
tion. the maintenance dosage should be adjusted accord- 
ing to creatinine dearance (CC) and the severity of iníec- 
tìõn:
• cc  20 to 50 mL/mỉnute: 0.5 or 1 g tvvice daily
• cc  5 to 20mL/minute: 0.5 or lg  once daily
• cc  5mL/minute or less (in haemodialysis patỉents): 0.5 

or lg  once daily plus a  haU-dose after each dialysis 
session.

Adverse Effects and Precautỉons
As for Celalotin, p. 235.2.

Ceỉpirqme is reported to inteiíere with the Jafíé method 
of measuring creatinlne concentrations to determỉne renal 
íunction.
Reíerences.

1. R ubinstán E, et aL A review of the  advene events prohỉe o í ceỉpirome. 
Dntí SạỊèty 1993; 9: 340-5.

Interactions
Probenedd reduces the renal dearance of ceípirome.

Antimicrobial Aớion
Cefpirome is a íourth-generation cephalosporin that is 
stable to many beta-lactamases. It has a spectmm of activity 
similar to that of the third-generation cephalosporin 
ceíotaxúne (p. 244.3), but it appears to be more active in 
vitro against staphylococd, some enterococd, some 
Enterobaaeríaceae, and Pseudomonas aentginosa. Ceípirome 
may be less active than ceftazidime (p. 253.3) against Ps. 
aeruginosa.

Pharmacokinetics
Ceípirome is given by injectíon as the sulíate. Mean peak 
serum concentrations of 80 to 90 micrograms/mL are 
attained aíter a single intravenous 1 -g dose. The elimination 
haU-Uỉe is about 2 hours and is prolongeđ in patients with 
renal ímpairment. Cefpừome ỉs less than Ỉ0%  bound to 
plasma proteins.

Ceípirome is widely distributed into body tissues and 
íluids and appears inbreast milk. It is mainly excreted by the 
kidneys and 80 to  90% of a dose is recovered unchanged in 
the urine. Signiũcant amounts are removed by haemodia- 
lysis.

P reparations
Propriehiry Prepararionỉ (details are given in Volụme B)

Singb ingređ ent PreporeHons. Austrai.: Cefromf; Austria: 
Cebom; Otina: Ceữòm (MSf); Luobang Pr.: Ceírom;
Gr.: CĩboưK India: Allard; Badrom; C-Rome; Cel-4; Cetorth; 
Cetph; Ceữom; Cepirom; Forgen; Forom; Ivcef; Ivữome; Neo- 
pirome; Nlspừome; Nitpirome; Omnirom; Opirom; Taírom; 
Indon.: Bactírom; Bioprom; Caprocet Ceũr; Cebner 1; Ceínos; 
Cetrin; Cefrom; Ethirom; Interome; Lanpirome; Lapirora; Mor-

The Symbol t  denotes a preparation no longer actively marketed
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cefc Nuũrom; Rỉme; Romiceỉ; Sopirom; Xenoprom; Yarox; 
Mex.: Ceírom; Neth.: Cehomt; Phùipp.: Ceỉrin; Sanprome+; 
Zeferom; PorL: Cipiram; Parmoceỉe; Rus.: Celanorm
(UeộaHopx); S.Afr.: Ceừom; Thai.: Ceừomt; Ferome.

Cefpodoxime Proxetil
ỊBANM, ÙSAN, rlNNMI
Ceípodoxlma' proxetilo; Ceípodoxime pròxétil; Cefpod- 
oxime, Proxétil de; Ceípodoximi Proxetilum; Ceípodoximum 
proxetili; CS-807; R-3763 (ceípodoxime); U-76252; U-76253 
(ceípodoxime); LịeộnoAOKCMMa npoKceTUA.
The HOsopropoxýcarbonyljoxyJethyl ester of (Z)-7-[2-(2- 
amino-1,3-thiazol-4-yl)-2-methoxỵiminoacetamịdo>3-meth- 
oxỹmethy)-3-cepherh-4<arboxylic acid.
C21H27N509S2=5S7.6
CAS —  80210-62-4 (cetpodoximè); 82239-81-4 (cetpódoxime 
proxetil).
ATC — • J01DD13.
ATC Vet — Q301DDỈ3.
UNII —  2TBỎ0A1Z7N.

Piiarmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Ceípodoxúne Proxetil). A white or pale yellow 
or light brovvn, amorphous powder. Very slightly soluble or 
practically insoluble in vvater; ữeely soluble in anhydrous 
ethanol; very soluble in acetoniưile and in m eihyl akohol. 
Protect írom light.
USP 36: (CeỊpodoxữne Proxetil). A white to light brovvnish- 
white powder, odourless or having a íaint odour. Very 
slightly soluble in waten ừeely soluble in dehydrated 
alcohol; soluble in acetonitrile and in methyl alcohol; 
slightly soluble in ether. Store in airtight containers at a 
temperature not exceeding 25 degrees.

Uses and Administration
Cetpodoxime is a thứd-generation cephalosporìn antibac- 
terỉal used in  the ơeatm ent oỉ inỉectỉons due to susceptible 
Gram-positive and Gram-negative bacteria, induding 
iníections of the respiratory and urinary tracts, skin and 
skin structure, and gonorrhoea. For details of these 
iníections and their ơeatm ent, see under Choice of 
Antìbacterial, p. 172.2.

Ceípodoxime is given orally as the proxetil ester. vvhich is 
hydrolysed on absorption to ceípodoxime. Doses are 
expressed in terms oi the equivaỉent am ount oí ceípod- 
oxũne; 130mg of ceípodoxứne proxetil is equivalent to 
about 100 mg oi ceípodoxime. Absorption may be enhanced 
u  ceípodoxime proxetil is given with food. The usual dose 
for adults is 100 to 200 mg every 12 houn  íor respiratory- 
tract and urinary-tract iníections. A dose of 200 or 400 mg 
every 12 h o u n  may be used for skin and sofi-tissue 
iníections.

For uncomplicated gonoưhoea, a single dose of 200 mg 
may be given.

The interval benveen doses of ceípodoxime m ay need to 
be extended in patients with renal impairment (see 
p. 250.1).

For detaiỉs of doses ÚI children, see p. 250.1.
Reíerences.

1. M oore HP, tí  al. , eds. Ceỉpodoxỉme proxctỉl: a ứùrd.generation oraỉ 
ccphalasporin. JÁnĩìmĩcrab chtmothèr 1990; 26 (suppỉ E); 1-101.

2. Adam D, a  al. , cds. Ceỉpodoxlinc proxetil: 1 new tỉúrd genention oral
cepbalosporĩn. Drugs 1991; 42 (suppl 3): 1-66.

3. Fram pton JE. t í  aL Ceípodoximc proxetil; a rcvievv of iia antibacreriaỉ 
aciỉvỉty, phannacokỈDetíc propcrties and therapcutỉc polemial. Dtuịí 
1992; 44: 8*9-917.

4. Chocas EC, tí  aỉ. Cetpodoxúnc proxetíl: a new, broad-spectrum. oral 
cephalosporìn. A m  pharmacoíher 1993; 27: 1369-77.

5. Pulton B, Perry CM. Cetpodoxỉine proxetỉl: a revìevv of ỉts usc ỉn Ihr 
m anagem ent otbacterìal inỉectìons in paediaưỉc pacients. Paedìatr Drugs 
2001; 3: 137-58.

Administrotion in children. Ceỉpodoxime may be given to 
chiỉdren íor the ơeatm ent of iníections caused by suscepti- 
ble Gram-positỉve and Gram-negative bacteria. In the UK, 
licensed product inỉormation recommends that children 
and inỉànts aged 15 days and older may be given 4mg/kg 
orally evety 12 hours, up to a maximum of 200 mg daily. 
In the USA, children aged 2 months and older may be 
given oral doses of 5mg/kg every 12 hours, up to a maxi- 
m um  of 200 mg daily for pharyngitis or tonsUliús or 
400 mg daily for acute otitis medỉa or maxillary sinusitis.

Administration in renal impaiiment. The interval betvveen 
oral doses of ceỉpodoxime should be extended in patìents 
vvith renal impairment to every 24 hours in those vvóth 
creatinine dearance of 10 to 39 mL/minute, and to every 
48 hours when the cxeatinine dearance is less than 
lOmL/minute. In patients on haemodialysis the dose 
should be given after each dialysis session.

Adverse Eíkcts and Precautions
As for Ceíalotìn Sodium, p. 235.2.

All cross-reíerences reíer to entries in Volume A

The most ừequently reported adverse effects of ceípod- 
oxime are gastrointestinal disturbances, espedally diarr- 
hoea.

Porphyrío. The Dmg Database lor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPỌS) and 
the Porphyria Centre Sweden, dassiỉies ceípodoxime as 
probably not porphyrinogenic it may be used as a drug of 
first choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Avallable at: h ttp://w w w . 
drugs-porphyria.org (accessed 18/10/11)

Interaớions
Absorption of cetpodoxime is decreased by antadds or 
histamine Hi-receptor antagonists. Probenedd reduces the 
renal excretion of ceípodoxime.

Antimicrobial Ađion
As for Celixime, p. 241.1, but ceípodoxime has greater 
activity against Staphylocũccus aureus.
Relerences.

1. Valentini s. et al. In*vitro evaluaiion of ceípodoxime. J Atuimicrob 
Chtmother [994; 33: 495-508.

Pharmacolànetics
Cefpodoxime proxetil is de-esterified in  the intestinal 
epithelium after oral doses, to release active cetpodoxime in 
the bloodstream. Bioavailability is about 50% in lasting 
subjects and may be increased ứi the presence of íood. 
Absorption is decrcased in condilions of low gastric addity. 
Peak -plasma concenưations of about 1.5, 2.5, and 
4.0 micrograms/mL have been achieved 2 to 3 hours aíter 
oral doses of 100, 200, and 400 mg cetpodoxime 
respectively. About 20 to 30% of ceípodoxime is bound to 
plasma proteỉns. The plasma halỉ-life ìs about 2 to 3 hoors 
and is prolonged in paúents with renal impairment.

Ceípodoxime reaches therapeutic concentrations in the 
respiratory and genito-urinary tracts and bile. It has been 
detected in lovv concentrations in breast milk.

Ceípodoxime is excreted unchanged in the urine. Some 
is removed by dialysis.

Preparations
Proprietary Preparatíoru (details are gi ven in Volume B)
Single-ingredient Prepom lions. Austria: Biocel; Oưeon; Braz.: 
Orelox; Chữe: Baxemin; CeCrax; China: Banan 0Ệ&); Bo Man 
Xin (WỄ/0t); Bo Wo Xin Cepodem (ÍÊ1Í); chun Di
(ỈÍÌẺ); Chun Xin (ịífà); HaiLing Yi (ịẽaỉíS); Heng Ze 
Jia Bo (ínRI); Kang Fei (5Clf); Liang Bo (^£HỊ); Min Xin (S  
Sr); Ou Shuang (KJÍI; shan Pu Lan shi Rui Bo (±
08»); Shuai Fu ( » ? ) ;  Si u  Tai (ặl^ ig ); Tao Te (©(#); Wei- 
jiexin (ếtiẺÍI); Xi Bo Te Xin Yan Zhi ( » » ) ;  Fr.:
Orelox; Ger.: Orelox; Podomexet Gr.: Cetodox; Orelox; Hong 
Kong: Banan; India. Apodox; Aripdox; Arodox; Aviccf-0; Bac- 
togard; Banin; Baroxúne; Belpro; Bioproxe; Bobcel; C-Prox; 
Caceb Capadex; Capoten; Caspod, CCL; Cedon; Cedoxime; 
Celakind-P; Celdoliíe; Celeaive; Ceíetil; Cefmag; Ceíoaa; Ccío- 
bit; Celolex; Cefoprox; Ceforiz; Ceípogard; Celpolar; Ccftils; 
Ceftop-DT; Celvig; Cefwar Cepocel; Cepocor; Cepodem; Cepor- 
iz; Cepotil; Cepotuf; Cepotus; Cepox; Codìmol; CPod; Docsel; 
Doxinis; Doxii; Edrígard; Epodox; Everpod; Expodox; Fixtan; 
GSProx; Hipodox; lpod; Ipodex; Kefodime; Kelpod; Kinopox; 
Kudox; Itádime; Maxipod; Metoxim; Microceỉ; Monoeel-O; 
Monotax-O; Nayacel; Nolia; Nudoxim; Odop; Omnacefpo; Ori- 
pod; Pandox; Tambac lndon.: Banadoz; Banant; M-: Ceíodox; 
I t a l Ceíodox; Orelox; Otreon; Jpn: Banan; M ex.: Orelox; 
Neth.: Otreont; phiìipp.: Banan+: Cefadox; Zudem; PorL: 
Oreloxị; S.A/r.: Cepodem; Orelox; Spairt: Instanaỷ; Oưeont; 
Switz~: Orelox; Podomexel; Thai.: Banant: Turk.: Dokselin; 
Orelox; Sefpotec; Seỉsidal; UK: Orelox; Ukr.: Cetodox
(UoịKmoKC); Cepodem (ựenoneM); Dokceí (UoKiieộ); USA: Van- 
dn.
Muhi-ingredient Preparatiom. ỉndia: C-Prox-LB; Cedon-LB; 
Cedon-P; Cedoxime-LB; Celtop; Doxinis-CV; Gudcel; Inlaaum; 
Kinopox-CV; Novodoxim: Nupod-CV; Papceí-CV.
Phartnacopoeial Preporotioni
USP 36: Cefpodoxime Proxetil for Oral Suspension; Celpodoxime 
Proxetil Tablets.

Cefprozil {BAN, USAN, rINNI

BMY-28100-03-800; BMY-28100 (c/s-isomer); BMY-28167 
(rram-isomer); Cefprozilo; Cefprozilum; Keíprotsiili; Sefprozil; 
UeộnpcBKM. .
(6fl7fi)-7-[(ff)-2-Amino-2-(p-hydroxyphenyl)acetannido]-8- 
oxo-3-0 -propenyl)-5-thia-l -azabicydo[4.2.0]oct-2-ene-2-car- 
boxylic acid monohydrate; 7-(D-4-Hydroxyphenylglycylami- 
no)-3-[(£)pcop-1-enyl]cephem-4-carboxylic acid mono- 
hydrate.
C,8H19N30 5S,H20=407.4
CAS —  92665-29-7 (anhydrous cefprozil); 121123-17-9 
(cefprozil monohydrate).

ATC —  J01DC10.
ATC Vet —  QJ01DC10.
UNII —  4W0459ZA4V (cefprozH monohydrate); 1M698F4H4E 
(anhydrous cefprozil); S1SDI2FJIY (anhydrous cefproziỊ, e- 
Ịsorner); VV5T7670A4G (anhydrous cefprozil, z-isomer); 
3ADV90MJVU (cefprozil, e-isomer); 358K6OBO0H (cefprozil, z- 
isomer). ' : .  -

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Cefprozil M onohydrate). A mixture of the 
diastereoisomers of cefprozil monohydrate. A vvhite OI 
yellovv, slightly hygroscopic, crystalline povvder. Slightly 
soluble in water and in  m ethyl alcohol; practically insoluble 
in acetone. Store in airtight containers.
USP 36: (Cefprozil). pH of a 0.5% solution in vvater is 
betvveen 3.5 and 6.5. Store in airtight containers.

Ưses and Administration
Cefprozil is a cephalosporín antibaaeríal consisting of cis- 
and trans- isomers in a ratio of about 90:10. It should 
probably be dassihed as a second-generation cephalosporin 
and is used in the treatm ent of intections caused by 
susceptible Gram-positive and Gram-negative baaeria, 
inciuding infections of the urinary and respiratory tracts and 
skin and skin structure. For details of these inlections and 
their treatment, see under Choice of Antibacterial, p. 172.2 

Cefprozil is given orally as the monohydrate. Doses are 
expressed Ũ1 terms of the equivalent am ount oí anhydrous 
cefprozil; 523mg of cefprozil monohydrate is equivalent to 
about 500 mg of anhydrous cefprozil. The usual adult dose is 
500 mg daily (as a single dose or in two divided doses), 
increased to 500 mg tvvice daily ư necessary.

The dose of cefprozil may need to be reduced in patients 
vvith renal impaứment, see p. 250.3.

For details of doses in children. see p. 250.3.
Revievvs.

1. YViscman LR, BenGeld p. Ceỉproril: a review oí its antibacĩerial actỉvity, 
pharmacokỉnetíc properties. and therapeutíc potemial. Dtuịịs 1993; 4$: 
295-317.

2. Barrỉere SL Kevievv of in vitro actỉviry, pharmacokinetic characteristics. 
saíecy. and clỉnicaỉ eííicacy of ccíproril, a new  oral cephalosporin. Ann 
Pharmacother 1993; 27: 1082-9.

3. AronovlQ G. Treaưnent oí upper and lower respíratory tract inỉectìons: 
dinỉcal trials wiih ceíproril. PtdiatrInfeơ Dà J  1998; 17 (supph: S83-588.

4. Bhargava s, et aỉ. Ceíprcràl: a review. ỉndian J  Pediaữ 2003; 70: 395-400.

Adminiỉtration in children. Cefprozil may be given to chil- 
dren for the ơeatm ent of inlections caused by susceptible 
Gram-positive and Gram-negative baaeria. Children from 
the age of 6 months may be given oral doses of 15 mg/kg 
every 12 hours for the tteatm ent of otitis media, 7.5 ot 
15mg/kg every 12 hours for acute sinusitis, and 7.5mg/kg 
every 12 hours for pharyngitis or tonsillitis. Children from 
the age of 2 years may be given 20mg/kg once daily for 
skin and skin structure infections. Total daily doses used 
in children should not exceed 1 g.

Administratỉon in renal impairment. Oral doses of ceípro- 
zil should be reduced in patients vvith renal impairment; 
Standard doses should be halved in patients w ith a creat- 
inine dearance < 30 mL/minute. In patients on haemodia- 
lysis the dose should be given alter each dialysis session.

Advetse Effects and Precautions
As fo r C e la le x in , p . 2 3 4 .2 .

Breast feeding. A stuđy1 in 9 healthy vvomen ỉound that 
concenưations oỉ cefprozil in breast milk corresponded to 
no more than 0.3% of a dose and concluded that cefprozil 
could be given saíely during breast ỉeeding. The American 
Academy of Pediatrics1 States that there have been no 
reports of any dinical effect on the infant assodated vvith 
the use of cefprozil in breast-íeeding mothers, and that it 
may be considered to be usually compatíble wdth breast 
leeding.

1. Shyu w c ,  et al. Exaetion  of cefprozỉl into hum an breasc milk. Antimicrob 
Aýatts ãưmother 1992; 36: 938-41.

2. American Academy of Pediatrics. The ơ ansíer o( drugs and  other 
Chemicals into hum an mílk. Ptdiữtria 2001; 108: 776-89. [Retỉred May 
2010] Correction. ibid.; 1029. Aỉso available au http://aappolicy. 
aappubỉỉcatỉons.org/c{d/contem /fuỉỉ/pedỉatria% 3bỉ08/3/776 (accessed
25/05/04)

Hypersensitivily. Serum sickness-like reactions were 
reported in 4 pãtients, 3 of them children, given cefprozU.’ 
Such reactions have been assodated vvith ceíador 
(p. 233.1), but vvhether they represent a dass-related 
hypersensitivity reaction is not dear. Hypersensitivity vas- 
culitis2 and hepatitis’ have also been reported w ith ceípro- 
zil.

1. Lovvcry N, tí  al. Scrum sidcness-like reactiom  assodated w iih  ceipioúl 
iherapý. J  Pediaữ 1994; 125: 325-8.

2. Totan M. Islck L H ypencnsỉtivity vasculltỉs ũỉduced by ccfprozỉl Ann 
Saudi Med 2002; 22: 269-70.

3. BỈBd A. tí aỉ. A rare case oỉ hepatỉtỉs assodated wỉth ceỉprodl therapy. 
Sccmd J  ỉnỊta Dù 2007; 39: 190-2.

http://www
http://aappolicy
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Interactìons
As for Ceíalexin, p. 234.2.

Antimicrobial Ađion
Cefprozil is bacteriđdal and has a similar but wider range of 
antunicrobial activity than ceíaclor (p. 233.1).

Pharmacokinetics
Cefprozil is well absorbed hom  the gastrointestinal tiact 
vvith a reported bioavailability of 90 to 95%. Oral doses of
0.25, 0.5, and 1 g produce peak plasma concentrations of 
about 6, 10, and 18mícrograms/mL respectively at 1 to 2 
hours. The presence ol food is reported to have little or no 
e£fect on the absorption of cefprozil. A plasma half-life of 1 
to 1.4 hours has been repotted; it is increased ín patients 
with renal impairment, up to about 6 hours in those with 
end-stage renal ỉailúre. About 35 to 45% of cefprozil is 
bound to plasma proteins.

Ceíproãl is widely distríbuted in the body tissues. 
Concentrations of cefprozil in tonsillar and adenoidal tissue 
are reported to be about 40 to 50% of those in plasma, and 
less than 0.3% of a 1-g dose has been recovered in  breast 
milk in 24 hours. About 60% of a dose is excreted 
unchanged in the urine in the first 8 hours by glomerular 
Bltradon and tủbular secretíon. Concentratíons of cefprozil 
of 700, 1000, and 2900 micrograms/mL have occurred in 
the urine vvithin 4 hours of doses of 0.25, 0.5, and lg  
respectívely. Sorae cefprozil is removed by haemodialysis.

Preparations
Proprietory Preparations (details are given in Volume B)

Single-ingredient Preporations. Arg.: Ceproỉh Broz.: Cefzil; 
CanatL: Ceízil; China: Cefzil (Ỉ&SM); Kai Ke Zhỉ (ẩ lặ r i) ;  Xi 
Neng (t&SẼ); Yinlishu (ĩẵýlĩĩ); Yuanrui (7ŨSÍ); Cí: Cehdl; Gr.: 
Ceígram; Cefipra; Cehum; Cefpro; Cefzil; Cepius; Gramium; 
Mycoterb; Naơoíen; PrtceGl; Procet Proãdil; Sanoceỉ; Telio- 
mon; Top 1; Tricet Zamalin; Bong Kong-. Proceíy; Bung.: Ceỉ- 
ril; India: Oiprozil; Refzil-0; Indon.: CeM t; Lizon ltal.: Crono- 
ceí; Proceft; Roricelt; Mac.: Procet Pkũipp.: Proceít; Pol: 
CeM+; Port: Procet Radacefe; S.Afr.: AuroprozU; Prozef; sin ­
gapore. ProceỊ; Spain: Brisoralt; Switz.: Proceí; Thai: Proceít; 
Turk.: Eraset PreBx; Serozil; Venez.: Procet

Phcutnacopaetal Preparatìoiu
USP 36: Cefprozil lõr Oral Suspension; Cefprozil Tablets.

Cefquinome Sulíate IBANM, USAN, riNNMì 
Ceỉquinoma, sulfato de; Ceíquinome, SuHate de; Cèfqui- 

inòrne Sulphate; Cefquinomi Sulías; HR-MÌV; Sulíato de 
: ceíquinoma; ÚeộxHHOMa CytibộaT.
[6fí-f6a,7P(Z)]}-1 -[(7-{[(2-amino-4-thia2olyl)-(methoxyimino) 
acety(]aminoK2-carboxy-8-oxo-5-thia-1-azabicycla[4.2.0]oct-
2-en-3-yl)methy0-5,6,7,8,-teứahyđroquinolinium sulfate (1:1). 
C23H24N60 5S2,H2504=6267
C4S —  84957-30-2 (ceíquinome); 1 18443-89-3 (ceíquinome 
sulíate); 123766-80-3 (ceíquinọmẹ suiíate). 1
UNII — 3858K104DQ.

Proíile
Ceíquinome is a fourth-generation cephalosporin antibac- 
terial used as the sulíate in veterinary medidne.

Ceíradine ÍBAN, riNNi

Ceíradin; Cefradìna; Cefradịnas; Céíradine; Cefrađinum; 
Cefradyna; Cephradine; (USAN); Cephradine; Kefradiini; 
Seíradin; SKF-Ò-39304; SQ-11436; SQ-22022 (cehadine 
dihydrate)r Lịe4>paflMH.
(7/?)-7-(a-D-Cydòhexa-l,4-dienylglycylamino)-3-methyl-3- 
cephem-4-carboxylic add. .
Ci6Ht9N30 4S=349.4
C45 r — 38821-53-3 (anhydrous ceừạdine); 31828-50-9 (non- 
stoìchìometric cetradinẽ hydrate); 58456-86-3 (ceíradine 
dihydcate).
ATC—301DBQ9. .
ATC Vet —  QJ0ỊDB09
UNII — F1BC02I72W (ceừadine); 9YA6SX5S4D (ơnhydrous 
ceíradine); FUC0D7UZN (ceừadine monohỳdráte); 
56PPJ9MMPE;{cefradine dihydrate}.' : : . rv . ‘

Pharmacopoeias. In Chín., Eur. (see p. vii), and u s  (which 
allows the anhydrous form, the monóhydrate, ór the 
dihydrate).
Ph. Eur. 8: (Ceíradine). Ấ vvhite or slightly yellow, 
hygroscopic powder. Sparingly soluble in water; practically 
insoluble in  alcxihol and in «-hexane. A 1% sõỉution in 
w aterhas a pH ọf 3.5 to 6.0. Store at 2 degrees to  8 đegTees in 
airtight containers. P ro tea hom  light.

USP 36: (Cephradine). A white to off-white crystallũie 
powder. Sparingly soluble in waten very slightly soluble in 
alcohol and in chloroíonn; practically insoluble in ether. pH 
of a 1% solution in water is between 3.5 and 6.0. Stọre in 
airtight contaỉners.

Incompatibility and stability. Commerdally available 
injections contain sodium carbonate or arginine as neutra- 
lisers. Injections containing sodium carbonate are incom- 
patible with Solutions such as compound sodium lactate 
injection that contain caldum salts.

' Reíerences.
1. Waag Y-C J, M onkhousc o c .  Soludon stability of cephradlne 

neuưaiỉzed wỉch argỉnine or Sữdium bicarbonate. Am J  Hosp Pharm 
19S3; 40: 432.

2. M ehu A C et a i  Chemical stabilỉty o( cephradine injecũon Solutions. 
Intensive Therapy Cỉin Monit 1983; 9; 195-í.

Uses and Administration
Ceữadlne is a first-generatìon cephalosporin antíbacterial 
given orally or by the parenteral route in the treatment of 
iníections caused by susceptíble Gram-positive and Gram- 
negative bacteria (induding inỉections of the respiiatory 
and urinary tracts, bones and joints, and of the skin and skin 
struaure) and for surgical iníection prophylaxis. For detaỉỉs 
of these iníections and their ơeatment, see under Choice of 
Antibacterial, p. 172.2.

Cehadine is given orally in doses of 1 to 2 g daily in 2 to 4 
divided doses; up to 4g daily may be given by this route. It 
may be gỉven parenterally, by deep intramuscuỉar injection 
or intravenously by slow injection over 3 to 5 minutes or by 
inteimittent or continuous inhislon, in doses of 2 to 4g  daily 
in 4 divided doses; up to 8 g daily may be given parenterally.

For surgical iníection prophylaxis, 1 to 2 g may be given 
pre-operatively by intramuscular or intravenous injection; 
subsequent parenteral or oral doses are given as appropriate.

The dose of cehadine may need to be reduced in patients 
vvith renal impairment, see also p. 251.2.

For details of doses in children, see alsọ p. 251.2.

Administraiion in chiidren. Cehadine may be given to 
children for the tteatment of iníectìons caused by suscepti- 
ble Gram-positive and Gram-negative bacteria. It is given 
orally, by intramuscular injection, or intravenously by 
slow injection over 3 to 5 minutes or intetmittent or con- 
tìnuous inlusion. The usual oral dose is 25 to 50mg/kg 
daily in 2 or 4  divided doses; for otitis media 75 to 
lOOmg/kg daily in divided doses every 6 to 12 hours (to a 
maximum of 4g daily) may be given. Ceíradine is given 
parenterally in a dose of 50 to lOOmg/kg daily in  4 
divided doses, mcreasing to 200 to 300mg/kg daily in 
severe iníections.

Although not licensed in the UK, for the prevention of 
staphyloaxxui aureus lung iníectìon in children vvith cystic 
Bbrosis the BNFC recommends that those aged 7 yean and 
older may be given an oral dose of 2 g twice daily.

Administration in renal impairment. Doses of cehadine 
shouỉd be reduced in patients vvith severe renal impair- 
ment. The lollovving oral and parenteral doses are recom- 
mended in  UK licensed produa inỉormation according to 
creatinine dearance (CC);
• cc  more than 20 mL/minute: 500 mg every 6 houis
• cc  5 to 20mL/minute: 250 mg every 6 hours
• cc  less than 5 mL/minute: 250 mg every 12 hours 
Patients undergoing chronic, intermittent haemodialysis 
may be given a 250-mg dose at the start of the session. 
repeated after 6 to 12 hours, then again 36 to 48 hours after 
the initial dose, and again at the start of the next 
haemodialysis if more than 30 hours have elapsed since the 
previous dose.

Further dosage modiíication may be required ỉn children 
vvith renal impairment.

Adverse Effects and Precautions
As for Ce£alexin, p. 234.2. Intramuscular injectìons of 
cehadine can be painỉul and thrombophlebitis has occurred 
on inơavenous injection.

Interactions
As for Ceíalexin, p. 234.2.

Antimicrobiơl Action
As for Ceỉaỉexin, p. 234.2.

Pharmacokinetics
Cehadine is rapidly and aỉmost completely absorbed hom  
the gastrointestinal tract aher oral doses. Doses of 0.25, 0.5, 
and l g  given oralỉy have produced peak plasma 
concentrations of abọut 9, 17, and 24micrograms/mI. 
respectively at 1 hour and are similar to those achieved vvith 
ceíalexin. Absorption is delayed by the presence of íood

although the total amount absorbed is not appredably 
altered. Aíter intramuscular injection peak plasma 
concentrations of about 6 and 14micrograms/ml. ha ve 
occurred vvithin 1 to 2 houn of doses oỉ 500 mg and lg  
respectlvely.

Only about 8 to 12% is reported to be bound to plasma 
proteins. A plasma half-life of about 1 hour has been 
reponed; this is prolonged in  patients w ith renal 
impairment. Cehadine is Yvỉdely distributed to body tissues 
and Auids, but does not enter the CSF ỉn signiCcant 
quantities. Therapeutic concentrations occur in the bile. It 
crosses the placenta into the fetal drculatìon and is 
distributed In small amounts úito breast milk.

Cehadine is excreted unchanged in the urine by 
glomerular Bltration and tubular seaetion, over 90% of an 
oial dose or 60 to 80% of an intramuscular dose being 
recovered vvithin 6 hours. Peak urinary concentrầtions of 
about 3mg/mL have been achieved aher a 500-mg oral 
dose. Probenedd delays ex a e tìo n .'

Cehadine is removed by haemodialysis and peritoneal 
dialysis.
Reíerences.

1. Wỉse R. The phannacokỈDetìa oỉ the oraỉ cephaỉosporins—a review. J  
Antìmiavb Ckemotker 1990; 26 (suppl E): 13-20.

2. Scfawinghammer TL. t t  a i  Phannacokinetics of cephradine ađmỉnỉstered 
intravenousỉy and oraỉly ỈO young and  elderly subjeczs. J  Clin Pharmaeol 
1990; 30; 893-9.

Preparations
Proprietary Preparalions (details aie given in Volume B)
Single-ingreclieiứ Preparations. Belg.: Veloseff-; ơtừta: Di La (ìâ 
St); Kebm Saifuding (* ÌS ^ ); shén You Tại-
diding ($iầ5Ẽ); Velosef (2 ỉl f i) ;  Xianyi (JfeS); Xỉndadelei (Sĩ 
iẺÍSS'); Fr.: Dexef; Kelseff; Zeefaaf; Gr.: Ampisodex;'Amrita- 
dcb Bionovium; Nipredin; Opebrin; Sporobiotic; Tradlarin; 
Veloseí; Vethisel; Hong Kong: Qualiseb Veloselỷ; Zeehaf; 
Indoti.: Dynacef; Loveceít; Velodine; Velodrom; Veloselt; IrL: 
Veloseff; ItaL: Bcospocina; Mex.: Veraceí; phũipp.: Altozefc 
Cehalon; Gramcep; Medrin; Racep; Sedineb Senadex; Sol- 
phride; Tolzept; Vamoseh Velodyne; Yudinel; Ze£adin; Zepdril; 
Zolicet PoL: Tahil; Port: Bioceha; Ceíalmin; Cthadun SJcỷr.: 
Ce£rilf; spain: Septaceíỷ; Veloceít; UAE: Eskaceíh Julphacet 
UK: Nicet Veloseit; Vena.: Veracéi
Pharmacopoeial Preparations
BP 2014: Cehadine Capsules; Cehadlne Injection; Cehadine Oral 
Suspension;
USP 36: Cephradine Capsules; Cephradine for Injection; 
Cephradine for Oral Suspension; Cephradíne Tablets.

Cefsulodin Sodỉum IBANM, USAN, rlNNMI
Abbott-46811; Ceísulodina sódica; Cefsulodlne Sodique;

■ Cehulodinnatrium; Ceísulodinum '  Natricum; CGP-7174E;' 
Keísulodiimnatrium; Natrii Cehulodinum; SCE-129; Suỉce- 
phalosporin Sodium; Haĩpnỉi.Lle<|)cyiioflMH.

. Sodium 3-{4-carbamoylpyridiniomethyO-7-[(2Ạ)-2-phenyl-2- 
sulphoacetamìdo]-3-cépherrHH:arboxýlate. 
cáH l9N4Na08S2=5545 ,
C45 —  62587-73-9 (ceừulodin); 52152-93-9 (cekuladin 
sodium). : ■■
ATC — J01DD03.
ATCVetr-QJ0ỈDD03.
UNII — 2D087186PY.

Pharmacopoeias. In Jpn.

Uses and Administration
Ceísulodin is a third-generation cephalosporin antibaaerial 
with a narrow spectrum 'of aaivity that has been used 
similarly to cehazidime (p. 253.1) for the ưeatment of 
iníectíons caused by susceptible strains of Pseudomonas 
aeruginosa.

It is given as the sodium salt by inưavenous injection. 
Doses are expressed in terms of the equivalent amount of 
cetsulodin; 1.04g of ceísulodin sodium is equivalent to 
about 1 g of celsulodin. The usual adult dose is 6 g daily in 4 
divided doses; in less severe iníections daUy doses of 3 to 4g 
may be given.

For details of doses in children and in those with renal 
impairment, see p. 251.3.

Administration in children. Ceísulodin may be given to 
children for the Ueatment of iníections caused by suscepti- 
ble organisms, in partlcular Pseudomonas aerugừtosa. Chil- 
dren may be given an intravenous dose of lOOmg/kg 
daily; 50mg/kg daily may be given in less severe iníec- 
tions.

Administration in renal impairment. The dosage oỉ cef- 
sulodin given imravenously should be adjusted in patients 
with renal impairment according to creatinine clearance 
(CC): "
• c c  20 to 50 mL/minute: a loading dose of 1.5 g then 1 g 

every 8 hours

The Symbol t  denotes a preparation no longer actively marketed
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• c c  5 to 20 mL/minute: a loading dose oí 1.5 g then 1 g 
eýery 12 hours

• c c  less than 5 mL/minute: a loading dose of 1.5 g then 1 g 
every 24 hours; for those receiving haemodialysis, a 1-g 
dose is given beíore dialysis on dialysis days, followed by 
a second 1-g dose aíter the dialysiỉ run

Adverse Eữects and Precautions
As for Ceỉalotin Sodium, p. 235.2.

Sodium content. Each g of ceísulodin sodium contains 
about 1.8mmol oỉ sodium.

AnEmicrobial Action
Ceísulodin is a bacteríddal antíbiotic vvith activity against 
Pseudomonas acruginosa as great as that of cehaãdim e 
(p. 253.3), but no signiScant activity against other Graxn- 
negative bactería. Gram-posìtive bacteria and anaerobes are 
not very susceptible. Its activity against Ps. aeruginoia may be 
enhanced by aminoglycosides.

Celsulodin is stable to hydrolysis by many beta- 
lactamases, but emergence of resỉstant Ps. aeruginosa has 
been reported.

Pharmacokinetics
Ceỉsulodin is given parenterally as the sodỉum salt. It has a 
plastna halí-lưe of about 1.6 hours, which is prolonged in 
renal impairment. Up to 30% of cetsulodin in the 
drculadon is bound to plasma proteins. Therapeutic 
concentrations have been reported in many body tissues 
and Ouids. The m ajor route of excretion of ceísulodin is Via 
the urine, mainly by glomerular Bltration. Clearance may 
be enhanced in cystic Cbrosìs. although there have been 
conũlcting reports.
Reíerences.

1. Grannem an GR. t í  aỉ. Ceỉsulodin kỉnetỉcs in heahhy subjecis after 
ìn tnm uscuU r and ìntravenous mjectìon. ơ in  Pharmacol Thtr 1982; 31: 
95-103.

2. Reed MD, tí  ai. Sỉngle-dose phannacokỉnetics of ceísulodìn in parientỉ 
wỉth cystic Sbrosis. Antimkrob Agmtí Oưmother 1984; 25:‘579-81.

3. Hedman A, t í  aỉ. Increased renaỉ dearance o( ceỉsulodtn due co higher 
gỉom em lar Ẽlưatíon ra te ỉn cystic Gbroãs. ơ in  Pharmacokirưỉ 1990; 18: 
168-75.

Preparations
Proprietory Preparationỉ (details are given in Volume B)

Single ingretBent Preporations. Gr.: UUaret; Jpn: Takesulint-

Ceftarolỉne Fosamil Acetdte
IBANM, USAN, rlNNMI
• Acetáto de ceftarolina fosamilo; Ceítaroline Fosamil, Acétate 
dè; Cẽftarolỉni’Fosamili_Acetas; ppt-0903 (ceftaroline íosamil 
or cehároline fosamil acetate); TÁK-S99 (ceítaroline fosamil 
or ceharoline fosamil acetate); UetịiTaponMHa ®03aMW! 
AqeĩaT. '
(6ff,7/ỉ)-7-({(2Z)-(Ethoxyimino)[5-(phosphonoamino)-l,2,4-

:thiạdiazol-3-yQàcetyỉ)amino)-3-[[4-(l-methylpyridiniurn-4-yl)
. thiazol-2^yl]sụlfạnyl}-8-oxo-5-thia-l -azabicyclo[4.2.0]oct-2- 
en-2-carbõxylate monoacetate monohydrate.
Ọ ịH;,, N80 aPS„C2H„02.H20=762.7 .
CAS —  2290ĩ6-73-3 (ceừaroline íosamil); 400827-46-5 
(anhydrous cêữarotine fosamìl acẹtate); 400827-55-6 (cdtaro- 
.line ỉosơmil acetatẹ monohydrate).
ẠTC — J0 fữ0Ì '
'ATC Vet — QjoĨDÌ02. '
UNH —  EZ9W605S09 (anhydrous ceừaroline hsamil acetate); 
P9VXV140ỒỸ (céftầfoìihe íosamil acetate monohydrate).

Uses and Administatìon
Celtaroline ỉosamỉl is a broad-spectrum cephalosporin 
antibacterial, sometimes described as a 'fifth-generation' 
cephalosporin, that is used in the treatment of community- 
acquired pneumonia and acute skin and skin structure 
iníections caused by susceptible organisms; it may be of 
particular use for skúi iníectìons caused by MRSA.

Ceítaroline ỉosamiỉ is given as the acetate salt by 
intravenous in ỉu ỉion over 1 hour. Doses are expressed in 
terms oỉ the eqtiivaỉent amount of ceharoline íosamiỉ; 1.11 g 
of ceharoline ỉosamil acetate is equivalent to about 1 g oỉ 
ceítaroline ỉosamil. The usual dose is the equivalent of 
600mg ever 12 hours. Doses may need to be reduced in 
renal impairment (see p. 252.2).
Reíerences.

1. Parisb D, sd ie ỉn ỉe ld  N. Ceỉtaroỉine ỉosam il a cephalosporin derivative 
ỉor the  potential ư eaunen t of MRSA iníection. Cutt Opin Invcstìg Drugs 
2008; 9: 201-9.

2. Zbaneỉ GG, t í  al. Ceítaroline: a novel broad-spectrum cephaloĩporin 
w ith activíty agaínst metitiỉ(ín*resi5tant Staphybeoaus aurrus. Drugs 
2009; 69: 809-31.

3. Steed ME, Rybak MJ. Ccítaroiine: a new  cephaỉosporỉn wỉth activity 
agaỉnsĩ resistam gram-positive paỉhogras. Pharmacotherapy 2010; 30: 
375-89.

4. Corey GR, t í  a i  Imegrated analysls oỉ CANVAS 1 and  2: phase 3, 
roultỉcenter, randomỉxeđ, double-blind studies to evaluate the saĩety 
and enỉcacy of ceítarolỉne versus vancom ydn pius azưeonam  ỉn 
complỉcated sỉdn and sỉdn-structure ỉnỉectỉon. ơ ừ ỉ Infea Dừ 2010; 51: 
641-50.

Adminislratìon in renal impairment. In patients with 
renal im painnent, the followuig intravenous doses of cef- 
taroline ỉosamỉl are recommended, according to creatínine 
dearance (CC):
• c c  31 to 50mL/minute: 400m g every 12 hours
• c c  15 to 30mX./minute: 300 mg every 12 hours
• c c  < 15 mL/minute: 200 mg every 12 hours (for patients 

on haemodialysis, doses should be given aíter the dialysis 
nan)

solution in water has a pH of 3.0 to 4.0. Store in airtight 
containers.
Ph. Eur. 8: (Ceítaãdime Pentahydrate w ith Sodium 
Carbonate ỉor Injection). A sterile mixture of ceftazidime 
pentahydrate and anhydrous sodium caibonate. A white or 
pale yellow powder. Freely soluble in water and in methyl 
alcohol; practically insoluble in acetone. Store in  airtight 
containers. P ro tea from light and humidity.
USP 36: (Ceỉtazidime). A white to  cream-coloured 
crystallỉne powder. Slightly soluble in water, in  dimethyl- 
íormamide, and in methyl alcohol; insoluble in  alcohol in 
acetone, in chloroíorm, in dioxan. in ether, in ethyl acetate, 
and ỉn toluene; soluble in alkali and in dimethyl sulíoxide. 
pH of a 0.5% solution in  vvater is between 3.0 and 4.0. Store 
in airtight containers.

Adverse Effects and Precautions
As for Celalotin Sodium (p. 235.2). Like other broad- 
specưum cephalosporins (see Ceíotaxime, p. 244.3), 
ceítaroline has the potential for promotíng colonisation 
and superiníection with resistant organisms.

Antimicrobial Action
Ceítaroline ỉosamil is a ũlth-generation cephalosporín with 
broad-spectmm baaericidal aCTỈvity against many Gram- 
positive and Gram-negative organisms. Its activity is similar 
to that of celotaxime (p. 244.3); hoivever. it has an 
expanded spectrum of aaiv ity  against Gram-positive 
bacteria that includes MRSA and multidrug-resistant 
Streptococcus pneumoniae. Entetococd are generally resistant, 
but there may be some susceptibility shown by Enterococcus 
faecalis.

Although ceítaroline has good aaivity against many 
Gram-negative bacteria, Pseudomonaỉ aeruginosa, Acinetobac- 
ter spp., Alcaligcrưs spp., and Stenotrophomonas maltophilia 
have decreased susceptibility.

Ceỉtaroline has poor activity against Gram-negative 
anaerobes such as Bađtroides ỹragilis and Prevoteỉla spp., 
hovvever, Gram-positive anaerobes such as Propionibacter- 
ium spp. and Peplostriplococcus spp. are highly susceptible.

Pharmacokinetics
Alter iníusion, ceharoline losamil is rapidly convened in the 
plasma to crítaroline, the bio-aaive form of the drug. Mean 
peak plasma concentrations of 19 micrograms/ml. have 
been reported aíter a single 600 mg dose oỉ ceharoline 
íosamil given inttavenously over 1 hour. Ceítaroline is 
about 20% bound to plasma proteins, and in healthy 
patíents, has a mean sready-state volume of distríbutíon of 
about 20.3 litres.

Celtaroline is metabolised in small amountỉ to the 
microbiologicaUy-inactive metabolite ceítaroline M -l Via 
hydrolysis of the P-Iactam ring.

Ceftaroline and its metabolite are excreted mainly by the 
kidneys, with about 88% of a dose recovered in the uiine 
vvithin 48 hours (mainly as unchanged drug); a small 
amount of drug is excreted in íaeces. The elimination halí- 
liíe of ceítaroline is about 2.66 hours. Ceítarolỉne exposure 
and halí-liíe are signiíicantly increased in renal impairment.

Preparations
Proprietary Preparotions (details are given in Volume B)

Single-ingredient PreporoHom. D e n m Zinforo; Nonv.: Ziníoro; 
UK: Zinfóro; USA: Tẹllaro.

Ceftazidime IBAN, USAN, rtNNi 
Ceítaádim; Ceftazidim pèntahydrát; Ceftazidima; Ceftazidi- 
mas; Ceftazidimum; Ceftazidimum Pentahydricum; Ceftazy- 
dym; GR-20263; Keítatsidiimi; LY-139381; Seftaz|dim;

' Lịe(Ị)Ta3MflnM. _
(Z)-(7ff)-7-[2-(2-Aminothiazol-4-yl)-2-(1-carboxy-1-methy- 
lethoxyimino)acetamido]-3-(1-pyridiniomethyl)-3-cephem- 
4<arboxylate pentahydrate.
C2aH22N6Ó7S2ÌH 20=636.6
CAS —  72558-82-8 (anhydrous ceửcãdime); 78439-Ó&2 
ịceừaỉidime peníahydraté).
ATC —  J0ĩDD02.
ATCVet—QJ01DD02.
UNII —  9M416Z9ŨNR (ceftazidime pen tũhydrate); 
DZR1ENT301 (anydrous cef[azidime).

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Ceftazidime Pentahydrate). A semisynthetic 
pioduct derived ừom  a íermentation produa. A white or 
almost vvhite aystalline powder. Slighdy soluble in vvater 
and in methyl alcohol; practically insoluble in alcohol and 
in acetone; it dissolves in and alkali Solutions. A 0.5%

Formulatỉon. Ceftazidime for injectìon is available as a dry 
powder containing ceítazidime vvith sodium carbonate. 
When reconstituted ceftazidime sodium is íormed with 
the evolution of carbon dioxide. An altemative ỉormula- 
tìon, ceftazidime vvith arginine, appears to overcome the 
problems assodated with ettervescence.1 In some countries 
a frozen injection containing ceftazidime sodìum is also 
used.

1. Stiles ML. tí al. Gas p roduaion  oỉ Ihree brands oí cehazidime. Am J Hosp 
Pharm 1991; 48: 1727-9.

Incompalibility. Ít has been reported that ceftazidime does 
not cause decreased activity when incubated in solution 
with gentamidn1 or tobramỵãn1 at 37 degrees, or when 

j mixed vvith tobramyón in serum.5 Celtazidũne and tobra- 
mycin4 were also stable íor up to 16 hours at room tem- 
perature when combined in a glucose-containing dialysis 
solution, and for a íurther 8 hours at 37 degrees. Hovvever, 
licensed product iníormatlon recommends that ceft- 
azidime, Iike most other beta lanams. should not be 
mixed with an aminoglycoside in the same gi võng set or 
syringe because of the potential for inactivation of either 
drug.

Ceỉtazidime is generally considered to be compatible 
vvith meíronidaĩole, bu t degradation ot ceftazidứne has been 
reported.5 Predpitation has occurred with vancomyán* and 
therelore the prođuct iníormation considers it prudent to 
ũush giving sets and intravenous Iines betvveen giving the 
two drugs. However, in one study7 ceftazidime and/or 
vancomycin were stable in a glucose-containing peritoneal 
dialysis soluúon when kept for 6 days in a reírigerator or 48 
to 72 houns at room temperature, and in a further study* the 
two đrugs were stable when combined in similar Solutions 
containing 1.5% or 4.25% glucose for up to 12 hours when 
stored at 37 degrees and for 24 hours vvhen stored at 4 
degrees and 24 degrees. Ceỉtazidime and teicopíanint’ vvere 
stable in combination in a peritoneal dialysú solution at 37 
degrees for 8 hours when it had been previously stored at 4 
degrees, but not w hen previously stored at 25 degrees. 
Ceftazidúne was not stable when mixed in solution with 
aminophyỉíine.10 There was some evidence of possible 
incompatibility with pentamidine.11

1. EUiott TSJ. tt  ai. Siability of gcntam idn in comblnadon wiih scleacd  
new  0 -laaam  antíbioiics. J  Antimicrob Chemothcr 1984; 14: 668-9.

2. Eỉliott TSJ, tỉ  aỉ. Subiliry of tobramycỉn in combination wich selected 
new  8 ‘lactam antíbỉocics. J  Antimicrob Chemothcr 1986; 17: 680-1.

3. Peruiell AT, tí al. E ííea  oí ceítaâdime, ceíotaxỉme, and cefoperazone on 
serum tobram ydn concenưacỉons. Am J Hosp Pharm 1991; 48: 520-2.

4. Mason NA. fí  al. Subilỉty òf ceỉiaãdim e and lobram ydn sulíate in 
perỉioneal dialysis solution. Am J  Hoỉỹ Pharm 1992; 49: 1139-42.

5. Messeischmỉdt w . Pharmazeucische kompatíbỉlitdt von ccícaúdim und 
m eơonidazol. Pìtarm Ztg 1990; 135: 36-8.

6. Caỉras CJ, Robenson J. Incompatíbílỉty oí cehaxỉdime and  vancom ydn. 
Pharĩn J  1987; 238: 577.

7. Vaughan LM, Poon CY. Stabiỉicy of ceítazidime and vancomycỉn alone 
and  ỉn combinatỉon in bepannized and nonheparinized peritoneal 
diaỉysỉs solutỉon. Ann Pharmacoứưr 1994; 28: 572-6.

8. Stamatakis MK. t ỉ  ai. Siabỉỉity oỉ hỉgh-dose vancom ydn and  ceftazỉdime 
ỉn peritoneal dialysỉs Solu tions. Am J  Heaỉth-Syst Pharm ỉ  999; 56: 246-8.

9. M anduru M. tí a i  Siabỉlhy of ceỉcaãdime sodiura and  teicoplanưi 
sodium ỉn a peritoneal đialysis solutlon. Am J  Htãlíh-Sysĩ Pharm ỉ  996; 53: 
2731-4.

10. Pỉeasanxs RA, t í  al. Corapatibiỉìty of ceítasdim e and aminophylUne 
admixtuxes ỉo r dưíerent methods ol Inơavenous inhisỉon. Artn 
Pharmacother 1992; 26: 1221-6.

1 1 .  Lewls JD. El-Gendy A. C ephaỉosporỉn-penỉam idine isethỉonate 
incompaúbiliúes. Am J  Heallh-Syĩt Pharrn 1996; 53: 1462-3.

Stabilỉty. Reíerences.
1. Rỉchardson BL tí  aĩ. The pharmacy of ceftazidưne. J  Antìmicrob 

Chrmữther 1981; 8 (5uppl B); 233-6.
2. Brown AF, tí aỉ. Freeze thavv stahíỉicy oí ceítaũdỉrae. Br J PartnUT Thcr 

1985; 6 :4 3 , 45. 50.
3. W alker SE, Draniisaris G. Cefuzỉdiine stability in norm aỉ salỉne and 

dexơose in water. Can J  Hosp Pharm 1988; 41: 65-6. 69-71.
4. W ade cs, tí  aĩ. Siabỉỉity oí ceftazidime and am ỉno adds ỉn parenteral 

□uorỉent Solutions. A m JH osp Pharm 1991; 41: 1515-19.
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6. Siewart JT, tí ai. Stabiỉity of ceítaridime in plastic syringes and gỉass vials 
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7. Nabata MC. tí  al. Stabiỉity oỉ celtaridime (wỉth arglnine) stored ỉn plastic 

syringes at ihree temperatures. Am J tìoip Pharm 1992; 49: 2954-6.
8. Bednar DA. t í  al. Scabiỉicy o i  cefcazidỉme (vvith arginỉne) ỉn an 

elastomeiic inhiSỈon device. Am J  Htalth-Sysỉ Pharm 1995; 52: 1912-14.
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9. van  D oorae H, tì al. Cefta2idmie degradatíon rates íor predicting stabiỉỉty 
in a portablc inhision-pum p reservoứ. Ám J  Health-Sytt Pharm 1996; 53: 
1302-5.

10. Stendal TL, tì  aỉ. Dmg stabliity and pyrìdỉne genenđon  ỉn  ceftazỉdime 
ínjection stored ỉn an  elastomeric ỉnhisỉon devỉce. Am J  Heahh-Syỉt 
Pharm  1998; 55: 683-5.

11. Servaiỉ H, Tuỉkens PM. Stabiỉỉty and compatiblỉỉcy oỉ ceharidime 
adm inistercd by contínuous iníusion to  intensive ca re paõents. 
Antùnicrob Agents Chemother 2001; 45:2643-7 .

Uses and Adminỉstration
Ceftazidime is a third-generation cephalosporin antibac- 
terial w ith enhanced acdvity against Pseudomonas aeruginosa. 
It is used in the treatment of inỉections caused by susceptible 
Gram-positlve and Gram-negative bacteria, espedally 
iníections due to Pseudomonas spp. They indude biliary- 
tract iníections, bone and joint iníections, respiratory-tract 
Lníections, inỉections in  inununocompromised patients 
(neuơopenic patients), skin and skin structure infections, 
and urinary-tract iníectỉons. It ũ  also used for surgical 
iníection prophylaxis. For details of these inỉections and 
theứ treatment, see under Choice of Antibacteríal, p. 172.2.

Ceftazidime is available as the pentahydrate but it is 
ỉorm ulated with sodium carbonate, to form the sodium salt 
in solution, or with arginme. Doses are expressed Ũ1 terms of 
anhydrous ceítaãdime; ceỉtaádime pentahydxate 1.16 g is 
equivalent to about 1' g of anhydrous cehaãdime. ít is given 
by deep inttamuscular ũỹection, slow intravenous injection 
over 3 to 5 minutes, or intravenous iníusion over up to 30 
minutes.

The usual dose for adults ianges from 1 to 6 g daily in 
divided doses every 8 or 12 hours. The higher doses are used 
in severe iníections espedally in immunocompromised 
patien ts. In adults vvith cystic íibrosỉs who have 
pseudom onal lung iníections, high doses of 90 to 
150mg/kg daily in 3 divided dòses are used; up to 9g 
daily has been given to those with normal renal íunction. 
Single doses of more than 1 g should be given intravenously.

For surgical iníection prophylaxis in  patients undergoing 
prostatic surgery, a dose of 1 g may be given at induction of 
anaesthesia and repeated ư necessary when the catheter is 
removed.

The dose of cettaádime may need to be reduced in 
patients with renal impairment, see p. 253.2. For details of 
doses in children, see also p. 253.1.

Ceítaãdime can be used with an aminoglycoside, 
another beta lactam such as piperadllin, or vancomydn in 
patients with severe neutropenia, or, ‘ u  iníection with 
Bacteroides Ịragilừ is suspected, vvith an  antimicrobiaỉ such as 
dindam ycin or meơonidazole. The drugs should generally 
be given separately (see also Incompatibility, p. 250.3).
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1. Raỉns CP, t ì  aỉ. Ceftazidime: an update of its ancibacterial acnvity, 

pharmacokỉnetỉc propcrties and therapeutíc eíRcacy. Drugs 1995; 49: 
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Administration in children. Ceftazidime may be given to 
children for the treatment of infections caused by suscepti- 
ble Gram-positive and Gram-negative bacteria. It ìs given 
by deep inưamuscular ũýection, slow intravenous injec- 
tion over 3 to 5 minutes, or intravenous iníusion.

In the TJK, the BNFC recommends that neonates and 
children may be given a dose of 25 mg/kg every 24 hours in 
neonates less than 7 days old, every 12 hours in those aged 7 
to 21 days, and every 8 hours in older neonates and 
children. The dose may be doubled in severe infection, 
íebrile neutropenia, and meningitis (to a maximum daily 
dose of 6g in children 1 month of age and older).

For pseudomonal lung iníection in cystic Gbrosis in 
patients aged 1 m onth and older a dose of 50mg/kg every 8 
hours (to a maximum daily dose of 9 g) may be given.

In the USA, the American Academy of Pediatrics1 
suggests the ỉollovving doses for ceítaádime:
• for neonates aged <  7 daỵs (irrespective of body weight): 

50mg/kg every 12 hours
• for neonates aged 8 to 28 days and vveighing <  2kg: 

50m g/kg every 8 to 12 hours; a dosing interval of 12 
hours may be used until 2 weeks of liỉe in extremely low 
birth-weight neonates (vveighing less than 1 kg)

• íor neonates aged 8 to 28 days and vveighing >2kg: 
50 mg/kg eveiy 8 hours

• children 1 m onth and older: 90 to 150mg/kg dally in 3
đivided doses (to a maxhnum daily dose of 3 g) for mild to 
m oderate iníections, or 200 to 300mg/kg daily in 3 
divided doses (to a maxũnum daily dose of 6 g) in severe 
iníections ■

Aỉthough not licensed for nebuỉisation Ịn the UK, the BNEC 
suggests a dose of 1 g inhaled twice daily for the

management of chronic Burkholderia ccpacia inỉection in 
patients aged 1 month and older with cystic Gbrosis.

1. American Àcademy of Peđiatrics. 2012 Red Bcok: Repơrt of the Commiữa 
on Inftaious Diseasa, 29th ed. Elk Grove VUlage, ũlỉnois. USA: American 
Academy of Pediatrics, 2012.

Ạdministration in renal impairment. In patients with 
renal impairment parenteral doses oí ceítaãdim e may 
need to be reduced. Aíter a loading dose of 1 g, mainte- 
nance doses are based on the creatinine dearance (CC):
• cc  31 to 50mL/minute: 1 g every 12 hours 

cc 16 to 30mL/minute: 1 g everỹ 24 hours
• cc  6 to 15 mL/minute: 500 mg every 24 hours
• cc  less than 5 mL/minute: 500 mg evety 48 hours
In severe ínỉections these doses may need to be increased by 
50%. In these patients ceftazidime trough serum  
concentrations should not exceed 40microgrạms/mL. In 
patients undergoing perítoneal dỉalysis a loading dose of 1 g 
may be given íollovved by 500 mg every 24 hours; 
ceítaádime sodium may also be added to the dialysis ũuid, 
usually 125 to 250 mg of ceftazidưne for 2 litres of dialysis 
Quid. In patients undergoing haemodialysis a loađing dose 
oỉ 1 g is given and then 1 g after each dialysis periocL 

For critically ill patìents undergoing contỉnuous renal 
replacement therapy, a loading dose of 2 g and the ỉollowing 
maintenance doses, given intravenously, have been 
recommended:1
• for continuous venovenous haemodialysis (CVVHD) or 

haemodialGltration (CWHDF): I g every 8 hours or 2g  
every 12 hours; 2g every 8 hours may be necessary for 
very resistant Gram-negative pathogens

• for continuous venovenous haemoSlơanon (CWH); 1 
to 2g every 12 hovưs

Continuous infusion dosing regimens have also been 
suggested for use in patients undergoing CWHDF3 and 
CVVH.3

1. Heỉnư BH. tí  al. Antỉmicrobiaỉ dosing concepts and recommendatíons 
for critìcaUy 01 adult patíents recdving contỉnuous renaỉ replacement 
iherapy o r ỉntexm ỉaent hemodialysis. Pharmacotherapy 2009; 29: 562- 
77.

2. Mariat c , a  al. Continuous ỉnỉusion o ỉ ceftaridimc in critically ỈU patìents 
undergoỉng contỉnuous venovenous haemodỉaũloatìon: phannacokỉ- 
nerỉc evaỉuatíon and dose recữmmendatíon. Crừ Can 2006; 10: R26. 
Avaỉlabte at: hnp://cdorum .com /contenƯ pdí/cc3993.pđf (accessed 
24/06/10)

3. Moriyaraa B. t í  al. Contínuous-inỉusion beta-lactam antỉbỉoúcs during 
condnuous venovenous hemotiltradon ỉor the treatm ent of resỉstant 
gram-negatỉve baaeria . A m  Pham aather 2009; 43: 1324-37.

Adverse Effects and Precautions
As for Ceíalotin Sodium, p. 235.2.

Like ceíotaxime (p. 244.3), ceftazidime has the potential 
to promote colonisatíon and superinỉection with resistant 
organisms. The risk of superinỉection with, for exampỉe, 
Staphylococcus aureus may be higher than with ceíotaxũne, 
sũice ceftazidime is less active against staphylococd.

Breost íeeding. No adverse eííects ha ve been seen in 
breast-fed inỉants whose mothers were receiving ceft- 
azidime, and the American Academy oỉ Pediatrics consid- 
ers1 that it is thereỉore usually compatible with breast 
feeding.

I. American Academy ot Pediaưics. The transíer o( drugs and o ther 
Chemicals in to hum an mUk. Pediatria 2001; 108: 776-89. [Retìred M ay 
2010] Correction. ữừi.; 1029. Aỉso avaỉlable au  http://aappolicy. 
aappubUcations.org/cgi/contem/ỉuỉI/pedỉatrics%3bỉ08/3/776 (accessed 
25/05/04)

Effecb on the blood. Reíerences.
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1993; 307: 484.
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3. Chow KM, t í  aỉ. Retrospectỉve revỉevv oỉ neurotoxidty ỉnduced by 

ceỉepỉme and ceítaádim e. Pharmaeotherapy 2003; 23: 369-73.

Ef(eds on the skin. Reíerences.
I. Vỉnks SATMM, rí ai. PhotosensiUvlty đue lo ambuỉatory ỉntravenous 

ceharidlme ỉn cystỉc Qbrosis patíenL Lanctì 1993; 341: 1221-2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centte (NAPOS) and 
the Poiphyria Centre Sweden, dassỉhes ceỉtazidime as 
probably not porphyrinogerúc it may be used as a drug of 
first choice and no precautions are needed.1

1. The Dnig Database ỉor Acute Porphyrỉa. AvaUable at: h ttp://w w w . 
drugs-porphyria.org (accessed 18/10/11)

Interaờions
Unỉike that oỉ many other cephalosporins, the renal 
dearance of ceftazidime is not much aữeaed by probenedd. 
Reíerences.

1. Verhagen CA. t t  al. The renal dearance ot ceturoxime and cettarldlme 
and the effect of probenedd on theỉr tubuỉar excretion. Br J  ơ in  
Pharmacoỉ 1994; 37: 193-7.

Antímicrobial Actíon
Ceftazidime has a bacteriddal action and broad spectrum oỉ 
activity similar. to that of cefotaxime (p. 244.3), but 
increased activity against Pseudomonas spp.; it is less active 
against staphylococd and streptococd. Unlike ceỉotaxime it 
has no active metabolite.

Ceftazidứne ỉs highly stable to hydrolysis by miost beta- 
lactamases.
• It is active in vitro against many Gram-negative bacteria 

induding Pseudomanas aeruginosa, Burkholderia pseudo- 
mallei (Pseudomonas pseudomaHâ), and Enterobacteria- 
ceae induding Citrobacter and Enterobaữer spp., Eschenchia 
coỉi, Kkbsielìa spp„ both indole-positive and indole- 
negative Protau, Providenàa, Salmonclla, Serratia, and 
Shigella spp. and Yirsiniã entcrocolừica.
Other susceptible Gram-negative bacteria indude 
Haemophilus mfluenzae, Moraxella catarrhaEs (Branhamelỉa 
catarrhaỉis), and Nrísstria spp.

• Among Gram-positive bacteria it is active against some 
staphylococd and stteptococd, but metirillin-resistant 
staphylococd, enterococd, and Lữteria monocytogerus are 
generally resistant.

• Ceftazidừne is active against some anaerobes, although 
most strains oỉ Bacteroides ỹragilừ and ơostridium diffiãle 
are resistant.

The activity oỉ ceítaridime against Ps. aeruginosa and some 
Enterobacteriaceae may be enhanced by aminoglỷcosidès. 
Antagonism has been reported in vitro between céftạzidime 
and chloramphenicol.

Resừtanct. As with celotaxime, resistance may develop 
during ưeatment due to the derepression oỉ chròmosọmally 
mediated beta-lactamases. It has been noted particủlarly in 
Pseudomonas spp. and in  Enterobacteriácẽae induding 
Citrobacter, Entẽrobacter spp. and Proteus vulgarỉs. Resistance 
may also occur due to the production of plasmid-medỉated 
extended-spectrum beta-lactamases, particularly in Klebãel- 
k  spp. and E. coli.

Pharmacokinetìcs
Ceftazidime is given by injection as the sodỉum  salt OI in 
solution with arginine. Mean peak plasma concentrations of 
17 and 39 micrograms/inL have been reported about ỉ hour 
aíter intramuscular doses of 0.5 and 1 g of ceftazỉdime, 
respectively. Fiveminutes after intravenous bolus injectỉons 
of 0.5, 1. and 2g  of ceftazidime, m ean plasma 
concentrations of 45, 90, and 170micrograms/ml., 
respectively, have been reported. The plasma half-Ufe of 
ceftazidime is ạbout 2 hours, but this is prolonged in  padents 
with renal impaỉnnent and in neonates. Clearance may be 
enhanced iapatien ts w ith cystic Gbrosis. It is about 10% 
bound to plasma proteins.

Ceftazidứne is vvidely distributed in body tìssues and 
Đuids; therapeutic concentrations occur in the CSF when 
the meninges are inũamed. It crosses the placenta and is 
distributed into breast milk.

Ceftazidime is passively excreted in bile, although onlỵ a 
small proportion is elimỉnated by this route. It is mainly 
excreted by the kldneys, almost exdusively by glomerular 
Đlữation; probenedd has Iittle etíect on thè excretion. 
About 80 to 90% of a dose appears unchanged in the urine 
vrithin 24 hours. It is removed by haemodialysis and 
peritoneal dialysis.

Critkally iil patients. Reíerences.
ỉ . Georges B, t í  aỉ. Populatỉon pharmacokineUo oỉ ceíuridim e in ỉntensive 

care unit patỉents: ỉnAuence oỉ glomerular Qỉtration rate, mechanlcal 
ventUatỉon. and reason íor admỉssion. Antimicrob A$enữ ơưmother 2009; 
53: 4483-9.

Cystic hbrosis. Reỉerences.
1 Leeder JS. t í  ai. Ceítaridime disposỉtỉon in acute and stable cyscic Gbrosis. 

Cỉin Pharmacot Ther 1984; 36: 355-62.
2. Hedman A. tí  aỉ. Inỉỉuence of the gỉomcrular Rltration rate on renal 

dearance of ceharidỉme ỉn cystỉc Qbrosis. Clin Pharmacokintí 1988; 15: 
57-65.

3. Vinks AATMM, tí al. Contínuous inỉusion of ceharidime in cystic Sbrosis 
paticnts during home ưeatm enu dỉnỉcaỉ outcome. mỉcrobiology and 
phannacokinetics. J  Antimicrob ơưmotíưr 1997; 40: 125-33.

4. Buỉỉtta JB, t í  al. Popuỉatỉon pharmacokỉnetỉc comparỉson and 
pharmacodynamỉc breakpoỉnts o ỉ ceỉtaridỉme in cysdc Bbrosỉs patients 
and healthy volunteers. Antímừrob A y n tỉ Qrnnother 2010; 54: 1275-82.

The ekỉerly. Reíerences.
1. LeBel h í  t í  aỉ. Pharmacokỉnetỉcs of ceítaridlme in elderỉy voỉunteers. 

Antimiơob Agentt ơưm othtr  1985; 28:713-15.
2. Higbee MD, t í  aĩ. Phaimacoỉdnetics of ceftazỉdỉme ỉn elderiy padents. 

a m  Phantt 1989; 8: 59-62.
3. Sỉrgo MA, Norrís s. Ceftandlm c  ỈĐ the eỉderiy: apprọpriareness o / rwỉce- 

daỉly dosỉng. DICP A m  Phormacother 1991; 25: 284-8.

Hepatic impairment. References.
1. El Touny M, rf a l  Phannacokỉnetia of cehariđỉme in patỉents with lỉver 

tírriìosis and ascỉtes. J  Anùmiavb ơưmother 1991; 28: 95-100.

N eọnates. References.
1. van den Anker JN, t í  aỉ. Ceharidỉme pharmacokinetỉcs In preterm 

hìíants: eỉỉects of renal functỉon and gestadonal age. Qùt Pharmãeoỉ Ther 
1995 ;58 :650-9 .'

The Symbol t  denotes a preparation no longer actively marketed

http://aappolicy
http://www


252 Antibacterials

2. van  den Anker JN. t í  a i  Cehaúdim e pharmacokinetìcs ìn preterm 
iníants: eữect of postnatal agc and postnauỉ cxpoíure to  ỉndornẽthadn. 
B r J ơ in  Pharmacol 1995; 40: 439-43.

3. van den Anker JN. tí  ai. Once-daily versus twice-daíly administration oỉ 
ceftazidime ỉn the  preterm  Iníant. A«fimiơoè Agents Cktmơthtr 1995; 39: 
2043-50.

Renal impairment. Reíerences.
1. Welage LS, tí  ai. Phannacokinetics oi ceharidime in paiients with renaỉ 

ỉnsuffidency. Antimicrab Agerttí Oưmother 1984; 25: 201-4.
2. Leroy A. et aì. Phannacokínetics of cefuzỉdỉme ỉn  nonnal and uremic 

sụbject$. Aníimierob Agents Oưmother 1934; 25: 633-42.
3. Adcerman BH. t í  ai. E fíea  o l decreased renal íuncứon on the 

pharmacokỉnetics of ceỉtaridỉme. Antimicrob Agenà ơtemother 1984; 25: 
785-6.

4. U n N-S, tí  ai. Slngle- and mulrỉple-dose pharmacokinetlcs of cehasdim e 
ỉn ỉnfected patients w ith  varying degrees of renaỉ íuoction. J Cỉin 
Pharmacoỉ 1989; 29: 331-7.

5. Kỉnowskỉ J-M, tí al. M ultiple-dose pharmacokỉnetỉcs of am ikadn and 
ceftazidime in a itỉcally  UI patien tỉ w ith septỉc muiriple-organ íallure 
during ỉn tennỉnent hemoGỉoatỉon. Antimiơob Agents Chemother 1993; 
37: 4*4-73.

6. Demotes-Mainard F, t í  ai. Pharmacokỉnetics of inưavenous and 
intraperitoneal cehaãdim e ỉn chronic ambulaiory perỉtoneai diaỉysis. J  
ơ m  Pharmacol 1993; 33: 475-9.

7. Kim K. tí a i  Pharmacokỉnetỉc proỉUes oỉ ceĩiaúdime aftef intravenous" 
admỉnistraúon ỉn patíen tỉ undergoìng auiomated pcríioneal dialysiỉ. 
Antìmierob Agents Chemother 2011; 55: 2523-7.

Preparatiors
Proprietary Preparations (details are given in  V olum e B)

Sngle-ingredienl P reparations. Arg.: Crima; F o n u m ; Pluseptic; 
T in ac et Zjdim af; A u stra L : F o n u m ; Austria: F ortum ; Kefazim; 
Belg.: Glazidìm; K eíadim ; B ra ỉ.:  Ceftazidon; C eften; C e tac  For- 
t a s  In ơ a ceff; Keladim; Canad.: Fortaz; Chile: C elriol' Fortum; 
Chitur. A nsaiding D alishu ( iẺ ý l t ĩ ) ;  D eding
Fengdaxin  ( S i t x k ì ;  F o rtu m  (MÍÈỈỊỊ;): K angliding (M d l&): 
K eíadim  ( i l ® j ẽ ) ;  L izhu R u ix in  ( S í S S i t t ) ;  R uitad ing  (SStò 

sh u e rx in  T a ã m e  (M W ik ):  X ianding (5feS); Xin-
tian x in  Cz.: F o rtu m ; D enm .: F ortum ; Solvctan; Fin.:
G laádim ; Fr.: F ortum ; P ortum set; Ger.: Fortum ; InfectoZidim t; 
Gr.: Cefin; C eỉtaridem ; F ta ád im e; Lemoxol; L im oũdim ; Malo- 
ceC Novocral; Septax; Sipiel; Solvetan; H ong Kong: Fũrtum; 
H ung.: C etazúnef; P o n u m ; Ind ia :  A ídd ; Ailzid; A m ceít; Aritaz: 
A ã d ; B ectoád ; B eusys; B inziđ; C-Zid; Cadzid; Ceí-G; Ceíaxid; 
Ceícure; Ceídina; Cefid; C eítabit; Ceftariz; C eftav in  Ceftaz;.Cef-. 
tidin; C eind; C ehìd im e; Cefzy; Cuzid; C zidnate; Efta; Eutum ; 
F ass t Fectim ; Fobidim e; Fortacef; Fortura; Foizid;"Fotaran; Gli- 
ỉ e s t  Indozid; Izid; Kayzid; Laboceta; L arád; Lazid, M agnaáde; 
M a n á d ; M egazid; N-Ciz; N anoceỉ; Neceft; N e p o c e t Nidim: 
NKCeíta; N ovaridim ; O m nazide; O ràd ; Oszid; Zytaz: ỉndon  
B iozũn; C altum ; C eídim e; C eftam ax; C eítum ; C etazum ; Exti- 
m on; F ortum ; lac ed im ; P harodim e; Sodime; T hidim ; Veltadim; 
Yadim; Zefidim; Z ibac ZidU ec IrL: F o n u n v  Israel: F o n u m f; 
Septax; ItáL: C ehixnt; D eltazim e; Dizatec; E tazim ; Fribat; Glazi- 
dũn; Liotixi]; Panzid; S pecư um ; StarccO Taridii; Tonizim; 
M alaysia: C tỉ-4:  C eíatum ; F ortum ; Tazid; Vaxcel Ceftazidime; 
AÍÍX.: P e n i t  Portuni; Izadim a; TagaL- T altìkent: T a x iíu rt; Teczi- 
dỉm a; Zadolina; Z id ic rit; N eth .:  Fortum ; Tazalux; Norw.: 
Portum ; N Z: Portum ; P hữ ipp .:  Bactizeí; Baxidym e; Ceftaz; Cef- 
taz Ịv ít C e ítíb a c  Clovizcm e; Dimzef; F ĩvtum ; Flazidem ; Forta- 
ze p f. Fortum ; Forzid; H a c e t M egaceí; O netazid ; Romaceí; 
Spexil; Tazicrf; Tazid; T a á d a n ; Tazideni; T aà m ; O m ranz; Vm- 
s e t  Zadim; Zeptrigen; Ziam id; PoL: B iotum ; P ortum ; M iroceff; 
PorL: C eíortam ; Celtaziin; Ceftim; Zidimox; Rus.:  Bestum  
(EecryM); C eíád ln  (lỊe^rnUỊHH); Ceỉzid (UeỘ3Ka); Fono íerin  
(<DopTC>4>ẹpHH); Fortum  (<bopiyM); Lorazidim e (JIopa3iWHM); 
Orzid (Opana); H zim e (TH3HM); Viceí (Bhucộ); S.A fr.:  F onum ; 
Keftaz; O m d ; Taziject; s ingapore:  C eíaãm e; C etazine; Fortura; 
P am dim ; Tazime; Spain: Fonam ;  Kefam in+; Sw ed.: Fortum; 
Sw itz.:  Fortam : Thai.: Cef-4; Cef-Dime; Ceíodim e; Cettirae; 
D im aset; P o rtad im t; F o rtum ; F o rrid f; Tazidf; Zedim ; Zeftam; 
Turk.:  P ortum ; Iesetum ; Zidim; VAE : Negacet; UK: Fortum : 
Kcỉadim; Ưkr.: B iotum  (EHỘu^>opM)Ỷ; C eỉtadúne (UeỘTUHM); 
Ceftum  (IỊoịnyw); P o rtu m  (<bopryM); O m đ  (Op3Htt)t; Zacef 
(3aaeộ); USA: Ceptaz; F ortaz; Tazicet- T azidim ef; Venez.: Beta- 
zidìm; B ioádim a; Ceỉgram ; F o itu m .

Mubi-ingradient Preponilio iu . Indìa:  Combitaz; Fobidime-TZ.

Pharm acopoeial P reparations
BP 2014: Ceftazidime Injec tíon ;
USP 36: Ceftazidime ỉo r In jec tion ; Ceftazidime ln jectíon .

Cefteram Pivoxil ỊriNNM)
;:Ceftéí3Ìfi, Bvóxil de; Cetteram pivoxilo; Celterami Pivoxil; T* 
- 2588;] Ue<ịíỊẽpáMỉr nnBOKctòi.
Pivalõyloxymethýl (Z)-7-[2-{2-aminothiazol-4-yl)-2-methoxyi- 

1mjnoacetamido];-3-(5-methyl-2H-tetrazol-2-ylmethyl)-3- 
céphèm-^íarboxyíỉc acid; .
C22H2zN A S j=593.6
CAS —  82547-58-8 (cefteram); 82547-81-7 (cefteram pivoxil).
um —  óQDBẠmạc

Pharmacopoeias. In Jpn.

Proíile
Ceừeram is a cephalosporin antìbaacrial used for the 
treatment of susceptíble iníections. It is given orally as the 
pivaloyloxymeửiyl ester, cefteram pivoxil, and doses are 
expressed in terms of ceíteram; 186 mg of ceheram pivoxil is

equivalent to about 150 mg of ceíteram. The usual dose is 
150 to 300 mg daUy in 3 divided doses after meals. For 
severe iníections, up to 600 mg daily may be given.

For relerence to camitine dehciency occurring aíter the 
administration of some pivaloyloxymethyl esters, see 
Pivampicillin, p. 344.1.

Preparatíons
Proprietory Preparolions (details are given in Volume B)

Single-ingredient Preporations. china: Tomứon ( í  LlláỀ); Jpn: 
Tomứon.

Ceftezole Sodium MNNMI
Ceftezol sódlco; Ceftézole Sodique; Natrii Ceftezolum;
Haĩpníi LịeỘTeíon.
Sodium (7fl)-7-[2-(l H-tetrazol-1 -yl)acetamido]-3-(1,3,4-thia-
diazof-2-ylthiomethyl)-3-cephem-4-carboxylate.
C,3H„N8Na04S3=462Ì
C45 —  26973-24-0 (ceftezok); 41136-22-5 (ceftezole sodium). 
ATC — J01DB12.
ATCVet —  QJ01DB12. 
um —  3NH24Y117H.

Pharmacopoeias. In Chín.

Profìle
Ceftezole is a cephalosporin antibacterial with properties 
similar to those of celalotin (p. 235.1). It is given as the 
sodium salt but doses are expressed in terms of the base;
1.05 g oí ceftezole sodium is equivalent to about 1 g of 
ceftezole. The usual dosc is 2 to 4g daily by intramuscular 
injection in 2 or 3 divided doses.

Sodium content. Each g of ceftezole sodium contains 
about 2.16mmoI of sodium.

Preparations
Proprietary Preporationỉ (details are given in Volume B)

Single-ingredient Preparalions. China: Bi An Lai Luo-
haõ Tezacef Yi Ti Xin (& & ữ).

C e f t i b u t e n  /BAN, USAN. ríNNI 
Ceftibutène; Ceítibựteno; Ceítíbutenum; Keftibuteeni; 7432- 
S; Sch-3972ữ, UeệTMỗyreH.
7-[2-(2-Amino-l,3-thiazol-4-yl)-4-carboxyisocrotonamide]-3- 
cephem-4-carboxylic acid.
C,sH,«NAS2=41Ó.4 
CẢS — 97519-39-6.
ATC —  J01DD14.
ATC Vet —  Q301DD14.
um — IW71N4684Y (cettíbuten); 62F4443RWP (ceftibuten 
dihydrơte).

Pharmocopoeios. Jpn indudes the dihydrate.

Uses and Administration
Cehibutcn is a third-generation cephalosporin antibacterial 
used in the treatm ent of iníeaions caused by susceptible 
Gram-positive and Gram-negative baaeria  including 
urinary-ưact and respừatory-traa iníections. For details of 
these iníections and their ưeatment, see under Choice of 
Antibaaerial, p. 172.2.

Ceítibuten is given orally as the dihydrate, but doses are 
expressed in terms of anhydrous ceítibuten; 435 mg of 
ceítibuten dihydrate is equivalent to about 400 mg of 
anhydrous ceítibuten. The usual aduh dose is 400 mg once 
daily on an empty stomach.

Tbe dose oi ceítibuten may need to be reduced in patients 
with renal impairment, see p. 254.3.

For details of doses in children, see p. 254.2.

Reviews.
1. W uem aa LR. BaUour JA. Celtibutcn: review oí ÍIS andbaaeiia l activỉty, 

pham ucokineiic properties and clinical eíScacy. DruỊí 1994; 47: 7*4-“ 
»0«.

2. Nelson JD. McCracken GH (eds). Cetúbuten: a new  orally active 
cephalosporin tor pediaưic inlcctions. Pídiarr InỊca Dá 1 1995; 14 
(súppl); S7fr-S133.

3. Guay DRP. Cetóbuten: a new expanded-spectnim oral cephalosporin. 
Arm Pharmacother 1997; 31: 1022-33.

4. Owcns RC, tí  al. Ceỉlibuícn1 an ovcm ew . pharmacoĩherapy 1997; 17: 
707-20.

Adminislration in children. Ceíúbuten may be given to 
children for the treatm ent of inlections caused by suscepti- 
ble Gram-positive and Gram-negative baaeria. children 
over 6 months of age and vveighìng 45 kg or less may be 
given 9 mg/kg daily as a single oral dose.

In studies,1 the same dose for 10 days has proved safe ar d 
eữective for the management of urinary-tract in íeaion  in 
children ừom  1 m onth of age.

1. Mảrìld s. t í  ai. Ceỉỉìbuten verĩus irìm ethoprim-sulỉamethoxazole i Jr 
o n l  treatm ent o ỉ ỉebrile urỉnary tract inícction ỉn  chỉldren. Pedù tr 
Ncphrol 2 0 0 9 ;24 :521-6 .

AdminisiraHon in renal impoirment. Doses oỉ ceỉtibuten 
should be reduced in patients vvith moderate to seveie 
renal impairment. The íollovving oral doses based on crea - 
inine dearance (CC) may be used:
• c c  30 to 49 mL/minute: 200 mg once daily
• c c  5 to 29 mL/minute: 100 mg once daily
Patients undergoing haemodialysis 2 or 3 times weckly ma Y 
be given a dose of 400 mg after each diaỉysis session.

Adverse Effects and Precautíons
As for Ceíalotin Sodium. p. 235.2.

The most írequentlỹ reported adverse eííects cf 
ceítibuten are gastrointestinal disturbances, especiall r 
diarrhoea, and headache.

Porphyria. The Drug Database íor Acute Porphyria, com ■ 
piled by the Norwegian Porphyria Centre (NAPOS) an t 
the Porphyria Centre Sweden, classiíies ceítibuten as prob 
ably not porphvrinogenic; it may be used as a drug of Crs; 
choice and no precautions are needed.1 

1. The Drug Database for Arute Porphyría. Available at: hirp://wv\*w 
drugs-porphyria.org (accessed 18/10/11}

Antimicrobial Action
As ỈOT Ceũxime, p. 241.1. It is less active iĩí vitrơ agains 
Streptococcus pneumoniae.
References.

1. Shawar R. t í  aỉ. Comparaiive in viưo aa ỉv iiy  of cuíỉibuien (Sch-3972D 
against baaeria l enteropathogens. Antimìcrob Agntti ơ itm oth tr  1989; 33 
781-4.

2. Bragman SGL Caseweỉỉ MW. The in-viưo actìvity of ceĩnbuten agaíns 
475 dinicaỉ isolaies of Gram-negaỉive bacUỉi. compared wiih ceỉuroximc 
and ceíadroxll. J  Antimicrob Chemoihcr 1990; 25: 221-6.

3. Wise R. tí  a i  Ceítibuten—in-viưo aaiv ity  agaỉnst resplraíory paihogenỉ 
p -lactamase ỉtabilìcy and mechanìsm oí aa ìo n . J Anúmicrob Chemathr 
1990: 26: 209-13.

4. Maiolỉ E, t í  a i  In viưo aaiv ỉiy  ỡl ceítiburen at sub-inhibiton 
concentratỉons in comparison wỉth o ther antibiniics agaỉnst respiratory 
and urinary tr a a  palhogens. J Chemother 2007; 19: 152-60.

Pharmacolànetìcs
Ceítibuten is rapidly absorbed from the gastrointestinal 
tract, although the rate and extern oí absotption are 
somevvhat decreased by the presence of food. Peãk plasma 
concenưations of about 17micrograms/mL occur about 2 
hours aíter a 400-mg dose. The plasma halMiíe of ceítibuten 
is about 2.0 to 2.3 hours and is prolonged in patients with 
renal impairment. Ceítibuten is 65 to 77% bound to plasma 
proteins.

Ceítibuten distributes into m iddle-ear fluid and 
bronchial seaetions. About 10% of a dosc is converted 10 
the íraní-isomer, which has about one-eighth of the activity 
of the ót-isomer. Ceítibuten is excreted mainly in the urine 
and also in the íaeces. Signilicant amounts are removed by 
haemodialysis.

Preparations
Proprietary Preparotions (details are given in Volume B)
Single-ingredient Preporations. Ger.: Keimax; Gr.: Caedax; Hong 
Kong: Cedax; Hung.: Cedax; India: Procadax; /ta/.: Cedax; Iso- 
ccf; Jpn: Sehem; Malaysia: Cedax; Mcx.: Cedax; Neth.: Cedax; 
Philipp.: Cedaxt; Pol.: Cedax; Port.: Caedax; Rui.; Cedax 
(lleaexc); Singapore: Cedax; Spain: Biocett; Cedax; Swed.: 
Cedax; Switz.: Cedax; Thai.: Cedax; Turk.: Cedax; Ukr.: Cedax 
(Ileaexc); USA: Cedax; Veneĩ.: Cedax.

Ceftiofur IBAN, rlNNI 
Ceftiofurum; Keftiofuuri; LỊeỘTnoộyp.
CAS—  80370-57-6.
ATC Vet —  CU01DD90; QJ51DA91.
UNII — 83JL932IIC

Ceftiofur Hydrochloride IBANM, USAN, riNNMi 
Ceftiofur, ChlorhydratÊ de; Ceftiofuri Hydrochloridum; 
Hidrocloruro de ceftiofur; U-64279A; LịeỘTnoộypa 
rnflpoxnopnfl.
(6/?,7/?)-7-[2-(2-Amino-4-thiazolyl>-glyoxylamido)-3-mercap- 
ỉomethyl-8-oxo-5-thia-l-azabicyclo[4.2.0]oa-2-ene-2<ar- 
boxylate, 72-(Z)-(0-methyloxime), 2-furoate (ester), mono- 
hydrochloride.

'C ,9H,7Ns0 7Sj.HCI=560.0 
CAS — 103980-44-5.
ATC Vet —  QM1DO90; Q3510A91. 
um — 6822A07436.

AU cross-reíerences reíer to entries in Volume A
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Ceftiofur Sodium ỊBANM, USAN, riNNMi 
Ceftiofur sódico; Ceftiofur Sodique; Ceftiofurum natricum; 
CM-31-9.Ị6; Natrii Ceftiofurúm; U-64279E; Haĩpviỉi 
L ịeỘ T noộyp . • ••
C19H,6NsNa07S3=S45.5 
CAS _  104010-37-9.
ATC Vet — QM1DD90; QJ51DA91.
UNII —  NHI34I556E.

Profíle
C e f r io f u r  is  a  c e p h a l o s p o r i n  a n t ib a c t e r i a l  u s e d  a s  t h e  
h y d r o c h lo r id e  a n d  s o d i u m  s a l t s  i n  v e t e r i n a r y  p ra c t ic e .

CeftÌZOXÌme Sodium IBANM, USAN. rlNNMÌ 
Ceftizoxima sódica; Ceftizoxime Sodique; Ceftizoximnatrium; 
Cẹftlzoximum Natricum; FK-749;FR-13749; Keítitsọksiimina- 
trium; Natrỉi Ceftizoximum; Seftizoksim Sodyum; SKF-88373- 
.£ HaTpnií UeệTVBOKCHM.
Sodium (Z)-7-[2-(2-ạmĩriothiazol-4-yl)-2-rnethoxyiminoace- 
tamido]-3<ephem-4-carboxylate. ,
C,jH,2NsNa055j=405.4: ,
C4S —  6840T-81-O (cefiizoxime); 68401-82-1 (ceừizoxime 
sodium). ' ■ 1 
ATC —  J01DD07.
ATCVet — QJ01DD07.
UNII — 26337D5X88.

Pharmacopoeias. In J p n  and u s.
USP 36: (Ceftizoxime Sodium). A white to pale yellow 
crystalline povvder. Freely soluble in water. pH of a 10% 
solution in  water is between 6.0 and 8.0. Store in aừtight 
containers.

Stability. Reíerences.
1. Lesko AB, t í  aỉ. Ceftízoxime stabỉlỉty ỉn iv Solutions. DÍCP Ann  

pharmacother 1989; 23: 615-18.

Uses and Administratíon
Ceftizoxime is a third-generatíon parenteral cephalosporin 
antibacterial used for the treatm ent oỉ inỉections caused by 
susceptible Gram-positive and Gram-negative baaeria, 
induding iníectiona of the abdomen, bones and joints, CNS, 
sldn and skin structures, genito-urinary and respiratory 
tracts, and gynaecological iníections. For details of these 
iníections and theữ  ưeatment, see under Choice of 
Antibacterial, p. 172.2.

Ceftizoxime is given as the sodium salt by deep 
intramuscular úỳection, or intravenously as a slow injection 
over 3 to 5 minutes or as a continuous or intermittent 
iníusion. If 2 g of ce{tizoxlme is lnjected intramusculariy the 
dose should be divided between sites.

Doses are expressed in terms of the equivalent amount of 
ceftizoxime; 1.06 g of ceftizoxime sodium Is equivalent to 
about 1 g of ce teoxhne. It is usualỉy given in an adult dose 
oỉ 1 to 2g  every 8 to 12 hours. In severe iníections 2 to 4g 
may be given intravenously every 8 hours; doses up to 2 g 
every 4 hours have been given in liíe-threatening 
infections.

For the treatm ent of uncomplicated urinary-tract 
iníections, a dose of 500 mg every 12 hours is used. A 
single intramuscular dose of 1 g has been given in 
uncomplicated gonorrhoea.

The dose of ceftizoxime may need to be reduced iri 
patients with renal impairment, see p. 255.1. For details of 
doses in children, see also p. 255.1.
Reíerences.

1. Richards DM. Heel RC. Ceftizoxime: a revỉevv of its antibacterial actỉvity. 
pharmacokinetic propertỉes and  therapeutic use. Drugs 1985; 29: 281- 
329.

Administration in children. Ceftizoxime may be given to 
children for the ưeatm ent of inlections caused by suscepti- 
ble Gram-positive and Gram-negatíve bacteria. It is given 
by deep intramuscular injectìon, or intravenously as a 
slow injection over 3 to 5 minutes or as a continuous or 
intennittent iníusion. The American Academy of Pedia- 
trics' recommends tha t children aged 1 month and older 
may be given 150mg/kg daily in  3 divided doses (to a 
maximum daily dose of 3 to 4g) for mild to moderate 
infections; the dose m ay be increăsed to 150 to 200mg/kg 
daily in  3 or 4  divided doses (to a maximum daily dosé of 
6 to 12 g) in severe inlections.

1. American Academy of Pedỉatrics. 2012 Red Bơok: Repart o f the ũmơniữet 
ort In/etrìous Diseases, 29 th  ed. Elk Grove VỈIlage, Hlinois, USA: American 
Academy of Pediatric5,.20ỉ2.

Administration in renal impairment. Parenteral doses oỉ 
ceftizoxime should be modiốed in renal impainnent; after 
a loading dose of 0.5 to 1 g, the maintẽnance dosage 
should be adjusted according to  creatinine dearancẹ (CC) 
and the severity of the iníectìon:

• c c  50 to 79 mL/minute: 0.5 to 1.5g every 8 hoiưs
• c c  5 to 49 mL/minute: 0.25 to 1 g every 12 houis
• c c  less than 5 mL/minute: 250 to 500 mg every 24 hours 

or 0.5 to 1 g every 48 hours, after dialysis.

Adverse Effects and Precautions
As for Cefotaxime Sodium. p. 244.3.

Sodium conient. .Each g oỉ ceftizoxime sodium contains 
about 2.5 mmol of sodium.

Interaớions
Probenedd reduces the renal deatance of ceftizoxime.

Antimicrobial Ađion
As ÍOI Ceíotaxime Sodium, p. 244.3, although cefdzoxime 
has no active metabolite.

Pharmacokinetícs
Aiter intramuscular injection of 0.5 and 1 g of cehữoxũne, 
mean peak ptasma cóncentrations o f ' about 14 and 
39 micrograins/mL respectively have been reported after 1 
hour. The plasma half-liỉe of ceftlzoxime is about 1.7 hours 
and is prolonged in neonates and in  renal impairment. 
Ceftìzoxime is 30% bound to plasma proteins.

Ceftizoxime is widely distributed in body tissues and 
íluids; therapeutic concentrations occur in the CSF when 
the meninges are inQamed. It crosses the placenta and low 
concentrations have been detected in breast milk.

Nearly all of a dose is excreted unchanged in the urine 
vvithin 24 hours of dosage, thus achieving high uxinary 
concentrations. Ceftizoxime is excreted by tubulár secrétion 
as well as glomeruỉar Hlơation and givmg it with probenedd 
results in higher and more prolonged plasma concentra- 
tions. Some ceftizoxime is removed by haemodialysis.

Neonates. Reíerences.
1. PujU R. ĩnvestigation of balM ìíe and dinical eỉĩects oỉ ceỉtì2ơxime ỉn 

premature and newbom  inỉants. Drvg Invesí 1990; 2ỉ 143-9.
2. keed  MD, et a i  CefcỈ20xime dỉsposỉcỉõn ỉn  neonates and  inỉants durỉng 

the ỉỉrst sỉx m onths of lỉíe. DICP Ann Pharmacother 1991; 25: 344-7.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. China: Dalijing (ĩềýlìệ); Daliq- 
íng (iẺýlĩỉỉ); Epocelin Zhuobisha (Ạ& ịỳ); Indiar.
Ce&zox; Eldceí; Epocelin; Inđort.: Cehm; Cefizox: Tlzos; Ital.: 
Eposerin; Jpn: Epocelin; Phitipp.: Tergednt; Unizox; Zoxim; 
Port: Ceflzóx; Turk.: Ce&zox; USA: Cefizoxf.

Pharmacopoeial Preparations
USP 36: Ceftizoxime for Injectlon; Ceftízoxime Injection.

Ceítobiprole Medocaríl IUSAN, riNNi 
BAL-5788-001; BAL-5788; BAL-9141 (ceítobiprole): Ceftobi- 
prol medocarilo; Cehobiprole Médocaril; Ceftobiprolum 
Medocárilum; FÌo-65-5788; Ro-63-9141 (ceftobiprole); 
LịeỘTOỗMnpon MeflOKapnn.
(6/?,7fl)-7-[(2Z)-2-(5-Amino-1,2,4-thiadiạzòl-3-yl)-2-(hydroxyi- 
mino)acetamido]-3-((£){(3'fi)-l '-[(5-metíiyl-2-oxo-1,3-dioxoỉ-
4-yl)methqxycarbonyl]-2-oxo-(1,3'-bipỵrrolidin)-3-ylide"ne} 
méthyl)-8-oxo-S-thia-l-azabicyclo[4.2.0]oct-2-ene-2-car- 
bọxylic acid.
-̂26^26^8^1 ]S 2—690.7

CAS —  209467-52:7 (ceữobiprole): 376653-43-9 (ceừóbiprole 
medocariì); 252188-71-9 (ceừobiprole medocarii ỉodium).
ATC — J01DI01.
ATC Vet —  QJ01DI01.
UNII — N99027V281

NOTE. Ceftobiprole medocaril is normally formulated as 
ceftobiprole medocaril sodium (C2íH25NjNaOnS2=712.6).

PrọỈỊ'le
Ceftobiprole is a broad-spectrum cephalosporin antibac- 
terial used in the treatm ent of complicated skin and skin 
structure iníections caused by suscepdble organisms, 
incỉuding metidllin-resistant Staphylococcus aureus.

.It is given by intravenous inỉusion over 1 to 2 hours as 
the prodrug, ceftobiprole medocaril (íormulated as- its 
sodium salt); doses are expressed in terms of ceftobiprole; 
1.33 g of cehobiprole medocaril sodium is equivalent to 
about 1 g of ceítobiprole. The usual dose is the equivalent of 
500 mg every 8 or 12 hours. The dose of ceftobiprple may 
need to be reduced in patients with renal impairment, see 
p. 255.3.
Reíerences.

1. Noel GJ. Clinicaỉ proBIe o í ceftobtprole, a novel beta-lactam antíbiotic 
Cĩin Mkrobiol ĩnỊtơ. 2007; 13 (suppl 2): 25-9.

2. Murthy B, Schmỉtt-Hoỉ&nann A. Pharmacokỉnetics and pharmacody- 
namics oỉ ceỉtobiprole. an  anti-MRSÀ cephalosporin with broad- 
spectnun actívỉty. ơ in  Phanrutakinet 2008; 47: 21-33.

3. Zhanei GG, eí al. Ceỉtobỉproỉe: a revỉew oỉ a broad-spectrum and 
anũ-MRSA cephalosporỉn. Am J  Cỉùi Dermatol 2008; 9: 245-54.

4. Deresỉnskỉ sc. The eỉ&cacy and saíety oí cehobỉprole in the ữeatm ent of 
compỉỉcateđ skỉn and  sỉdn structure ỉnỉecdons: evidence from  2 dỉriical 
triaỉs. Diagn Miaobioỉ ỉnfeứ Dà 2008; 61: 103-9.

5. Anderson SD, Gums JG. Ceítobỉproỉe: an ex tended-spectrum  
antí-rnctỉũdllin-resistant Staphylococcus aureus cephalosporỉn. Anrt 
Pharmaather 2008; 42:806-16.

6. Vidailỉac G  Rybak MJ. Ceítobỉprole: first cephalosporỉn w ith acdvity 
against methidQỉn-resỉstant Staphylococcus aureus. Pharmaeotherapy 
2009;29:511-25.

7. Baxbour K  tí  aỉ. Cehobỉprole: a novel cephalosporỉn w ith acdvỉty 
against Gram-positìve and Graiu-negative pathogens. ỉndudỉng  methi* 
dỉỉỉn-resỉstant Staphyỉococcus aureus (MRSA). ỉrứ 3 Antìmiavb Agtnữ 
2009;34:1-7.

Administration in renal impainment. Reduced doses of 
cehobiprole may be necessary in  patients with moderate 
to severe renảl impainnent. Suggested intravenous dosés 
should be given over 2 hovưs and are based on creatinine 
dearance (CC):
• c c  30 to 49mL/minute: 500mg every 12 hours
• c c  less than 30 mL/min: 250 mg every 12 hours

PreparaHons
Propriehny Preparatiora (details are given in Voliune B)

Single-ingredient Preparotionx. Canad.: Zefteraf; Rus.: Zeftera 
(3eệrepa).

C e f t r i a x o n e  S o d i u m  ỊBANM, USAN, ríNNMi
Cehriakson sodowy; Cehriaksono natrio druska; Ceftn'axon- 
Dirìatrium; Ceítriaxon sodná 5ŨI trihemihydrát; Cettriaxona 
sódicarceltriaxone sodique; Ceftflaxon'natnuói; Ceftrỉaxon- 
nátrium; CeAriaxonum nàtricum; Geítriaxonum Natricum 
Trihemihydncum; Kfiftriaksoninatrium; Natni Ceftriaxonum; 
Ro-13-9904; Ro-13-9904/000 (ceítriaxone); Seftriakion 
Sodyum; HaTpnỉi Lịeệĩp^KcoH.
(Z)-7-(2-(2-Aminottiiazol-4-yl)-2-methoxyiminoacetamido]-
3-[(2,5-dihydro6-hydroxy-2-methyl-5-oxo-T,2,4-triazin-3-yl) 
thiometbyG-3-cephem-4-carboxylic acid,. disodium salt, 
sesquaterhydrate.
CiaH16NaNaAS3,3,/6H20=6616
C4S — 73384-59-5 (cdĩriaxone); 74578-69-1 (anhydrous 
ceừriaxone sodium); 104376-79-6 (ceừriaxone sodium
sesquaterhydrate). : ....... ■,
ATC —  3010004. :
ATC Vet — QJ01DD04. 
um —  023ỈSBR09K

Pharrnacopoeias. In Chín., Eur. (see p. vu), Jpn, and us. 
Ph. Eur. 8: (Ceítriaxone Sodium). A semisynthetic product 
derived ừom a íermentation product. An almost white to 
yellovvish, slightly hygroscopic, crystalline powder. Freely 
soluble in water; very slightly solnble in dehy drated alcohol; 
sparingly soluble in methyl alcohol. A 12% solutìon in 
vvater has a pH of 6.0 to 8.0. Store in airtight containers. 
P ro tea hom light.
USP 36: (Ceítriaxone Sodium). A vvhite to yellovvish-orange 
crystalline povvder. Freely soluble in watet; very slightly 
soluble in alcohol; sparingly soluble in methyl alcohol. pH of 
a 10% solution in vvater is between 6.0 and 8.0. Store in 
airtight containers.

Incompatíbility. UK licensed product information wams of 
Incompatìbility if ceítriaxone sodium is mixed with cal- 
cium-containing Solutions or w ith aminoglycosides, amsa- 
crine, fluconazole, labetalol. or vancomycin. Published 
reports of incompatibility have included that between cef- 
tr ia x o n e  an d  v a n c o m y d n 1 o r  p e n ta m ỉd in e .2

1. Prtns D, Hancock D. Incompadbìỉity o í cehrỉaxone w ith vancomycỉn. 
Am 3 Hơsp Pharm 1991; 48: 77.

2. Lewis JD, El-Gendy A. C ephalosporin-pentam idlne ỉsethỉonate 
ỉncompatíbiiides. Am JHealth-Syst Pharm 1996; 53: Ỉ46 Ỉ-2 .

Stability. Reíerences.
1. Nahata MC. StabỉUcy oỉ ceỉtrỉaxone sodiura tn peiỉtoneal diaỉysỉs 

Solutions. DỈCPAnn Pharmacother 1991; 25: 741-2.
2. Canton E, Esteban MJ. Stabiỉỉty o í cehriaxone soỉutíon. 3 Antìmierob 

ơumother 1992; 30: 397-8.
3. Baỉỉey LC t í  al. Stability of ceỉtrỉaxone sodỉum in injectable Solutions 

stored frozen in syringes. Am 3 Hosp Pharm 1994; 51: 2 ỉ 59-61.
4. Piumridge RJ, et a l  Stabỉlỉty of ceftrỉaxone sodỉum in  polypropyỉene 

syrỉnges at -20. 4. and 20 degreesC. Am 3 Heaừh-Sysí Pharriĩ 1996; 53: 
2320-3.

Uses and Administration
Ceíưiaxone is a third-generation cephạlosporin anỊibac- 
terial used íor the treatment of iníectlons caused by 
susceptíble Gram-posltive and Gram-negatíve' bacteria, 
induding inỉectíons oí the abdomen, bones and joints, CNS, 
skin and skin structures, genito-urinary tract (ỉnduding 
gonorrhoea), respiratory tract, gynaecological iníections, 
and earlỵ Lyme disease. It is also used for iníections in

The Symbol t  denotes a preparation no longer actively marketed
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neutropenic patients and surgical iníection prophylaxis. For 
details of these iníecúons and ửieir treatment, see under 
Choice of Antibacterial, p. 172.2.

Ceítriaxone is given as the sodium salt by slow 
intiạvenous injection over at least 2 to 4 minutes, by 
intermittent inữavenous inỉusion over at least 30 minutes, 
or by deep intramuscular injection. If more than 1 g is to be 
injected intramuscularly then the dose should be divided 
betvveen more than one site. Doses are expressed in tetms of 
the equivalent am ount of cetaiaxone; 1.19 g of ceítriaxone 
sodium is equivalent to about 1 g of ceítriaxone.

The usual dose is 1 to 2 g daily as a single dose or in two 
divided doses; in severe iníections up to 4g  daily may be 
given. A single in tram uscular dose of 250 mg is 
recommended for the treatment of uncomplicated gonorr- 
hoea.

For surgical iníection prophylaxứ, a single dose of 1 g 
may be given 0.5 to 2 hours before surgery; a 2-g dose is 
suggested beíore colorectal surgery.

Although not Bcensed for the prevention of secondary 
cases oí meningococcal meningitis, the BNF suggests a single 
inưamuscular dose of 250 mg may be used.

The dose of ceítriaxone may need to be modiíied in 
patients with renal impairment, see p. 256.1. For detaíls of 
doses in children. see also p. 256.1.

Reíerences.
1. Brogđen RN, Ward A. Cchriaxonc: a reappraisal of its antibacterial 

actỉvity and pharm acoklnetic properties, and an updaie on its 
therapcudc usc vvith panicular reterence to once-daily admininratỉon. 
D niỊS  198«; J J :  604-45.

2. Lamb HM. rt a i Cettriaaone: an update of ỉu  use ỉn the management of 
com m unity-acquired and nosocomial lníections. Dtvịịs 2002; 62; 1041- 
89.

3. Biịie H. et aỉ. In  v iưo actỉvity. phannacoldncUcs, cHrùcal eíricacy, saỉety 
and phannacoeconom ia oí cetniaxone compared wilh third and lourth 
{eneratton cephaỉosporìns; revietv. J  Chmothtr 2003; 17: 3-24.

4. VVoodlield JC  I t  a l. A meta-analysii o( randomized. controlled triab 
aiscssing the prophylactỉc use of ceíuiaxone; a study oỉ vvound. cheỉt, 
and  urinary inlectioni. WorU J Surg 2009; 33: 2538-50.

Adminislration in chitdren. Cehrìaxone may be given to 
children for the treatm ent of iníections caused by suscepti- 
ble Gram-positive and Gram-negative bacteria. It is gíven' 
by deep intramuscular injection, or intravenously as a 
slow ứýection over 2 to 4 minutes, or by intermittent 
intravenous inỉusion over 30 to 60 minutes; intravenous 
doses in  neonates should be given over 60 minutes.
The BNFC recommends the íollovving doses:
• neonates: 20 to 50mg/kg once daily
• children 1 m onth of age and older and weighing less than 

50 kg: 50mg/kg once daily, increased to up to 80mg/kg 
daỉly ỉn severe inỉections and meningitis

• older đúldren and those weighing more than 50 kg: 1 g 
daily, increased to 2 to 4 g daily in severe iníections and 
meningitis

In the USA, the American Academy of Pediatrics1 suggests 
neonates may be given a dose of'50mg/kg every 24 hours. 
Chỉldren 1 m onth and older may be given a dose of 50 to 
75 mg/kg (maximum 1 g) once daily for mild to moderate 
inỉections, or lOOmg/kg daily in  1 or 2 divided doses (to a 
maximum daily dose of 2 to 4g) in severe in{ections.

The BNFC also permits the use oí ceỉtriaxone in the 
ỉollovvùig unlicensed inđications:

for the prevention of secondary cases of meningococcal 
menỉngitũ

• children hom  1 month to 12 years of age may be given 
125 mg as a single intramuscular dose

• those older than 12 years may be given 250 mg as a sLngle 
intramuscular dose
for the prevention of secondary cases of Haemophilus 
influemae type b in  children vvho cannot take riỉampicin

• hom  1 m onth to 12 yeais of age cehriaxone may be given 
by intravenous inỉusion at a dose of 50mg/kg (to a 
maxỉmum of 1 g) once daily for 2 days

• those older than 12 years may be given 1 g once daily for 
2 days either ijy intramuscular injection or intravenóusly

1. American Academy.ot Pediauics. 2012 Rtd Baok: Xeport £>/ the Commitút 
on ìn ỊK tiữ ux D ừ ea ta . 29th ed. Elk Grove VUlage. Illinois, USA: American 
Academy of Pediauics, 2012.

Admintỉtration in hepotic and  renai impairment. A
reduction in dosage oi cehriaxone may be necessary in 
patients with severe renal im painnent (creatinine dear- 
ance below lOmL/minute), in whom the daily parenteral 
dose should no t exceed 2 g. In patients undergoing 
dialysis, and in those with both renal and hepatic impair- 
ment, plasma concentrations of cehriaxone should be 
monitored to determine w hether dose adjustment is 
needed.

Meningitiỉ. A meta-analysis1 of randomiỉed controlled stu- 
dies to evaluate the effectiveness and saíety of short- 
course antíbacterial treatm ent for community-acquữed 
bacterial meningitis in children reported no diHerence 
bctween short-course (4 to 7 days) and Standard long- 
course (7 to 14 days) treatment with intravenous cehriax- 
one in terms oi dinical success, long-term neurological

All cross-reíerences reíer to entries in Volume A

complications, long-term hearing impairment, total 
adverse events, or secondary nosocomial iníections.

An intemational, placebo-controlled, study2 of 5 or 10 
days of treatm ent with intravenous cehriaxone in 1004 
children aged 2 months to 12 years (induding those vvith 
HTV iníection) with bacterial meningitis conduded that 
parenteral cehriaxone could be safely discontinued in those 
children who are stable by day 5 of treatment. The authors 
considered that prompt treatment with antibacterials were 
probably more important in redudng morbidity and 
mortality than a long-course treatment regimen.

1. Karageorgopoulos DE, et ai. Short versus long duration of antibiotic 
therapy ỉor bacteriaỉ menlngỉtis: a m eta-analyàs oí randomised 
controlled irials ìn childrcn. A nh  Dừ Child 2009; 94: 607-14.

2. M olyneux E, n  oỉ. C5F 5 Srudy Group. 5 vexsus 10 days oí ireaunent 
w ith cehrỉaxone íor bacteriâl menỉngitis in chíldren; a double-blind 
randomised equivaỉence study. L ana tlO lU  377: 1837—45.

Adverse Effects and Precautions
As for Ceíotaxime Sodium. p. 244.3. Changes in bovvel flora 
may be more marked than vvith celotaxime because of the 
greaierbiliary cxơetion of cehriaxone; diarrhoea may occur 
more often, espedally in children.

Biliary sludge or pseudolithiasis due to a predpitate of 
ị caldum ceítriaxone has been seen occasionally in palients 

given ceítriaxone. Similarly, deposition of the calcium salt 
! has occurred rarely in the urine. Isolated cases of death in 

term or premature neonates have been associated vvith 
predpitation of caldum  cehriaxone in lungs and kỉdneys, 
and in some of these cases a caldum-containing p rodua has 
been given by a diHerent route or line, or at a different time. 
The FDA thereíore contra-ỉndicates the use of celtriaxone 
and inưavenous caldum-containing Products in neonates 
28 days oi age and younger. In older patients they consider 
the risk of predpitation to be low and celtriaxone and 
calcium-containing Products may be given sequentially, 
provided the inỉusion lines are thoroughly Oushed betvveen 
inỉusions. Ceítriaxone should not be given together vvith 
intravenous caldum-containing Solutions vía a Y-site in any 
age group.

Celtriaxone is highly protein bound and is able to 
displace bilirubin hom albumin binding sites, causing 
hyperbilirubinaemia; its use should be avoided in jaundiced 
neonates. Use is also conrra-indicated in prem ature 
neonates (postmenstrual age less than 41 vveeks) .

Neutropenla has been reported with most cephalo- 
sporins; a complex mechanism has been attributed to that 
assodated with ceítriaxone. There have been rare reports of 
iatal haemolysis assodated vvith cehriaxone.

Although cehriaxone has an lY-methylthiotriazine ring 
rather than an N-methylthiotetrazoIe side-chain, it might 
still have the potential to cause hypoprothrombinaemia.

Breast (eeding. A study of drug distribution and protein 
binding betvveen m atem al blood and breast milk post par- 
tum in a 26-year-old vvoman given cehriaxone 2g daily 
by intravenous intusion for 10 days found that penettation 
of ceítriaxone into breast milk increased at these doses as 
protein binding capadty was saturated, although no 
adverse effeạs occurred in the iníant.1 The authors 
advised cautìon in breast-íeeding mothers given addic 
drugs which also have high protein binding such as cef- 
triaxone1 although, on the basis that no adverse effects 
have been seen in breast-fed iníants whose mothers were 
receivứig ceítriaxone. the American Academy of Pediatrics 
considers2 that it is therelore usually compatible with 
breast íeeding.

1. Bourget p, rt al. Ceĩtriaxone distribuúon and proiein binding betvreen 
m aiem al blood aod mỉlk postparrum. Anrt Pharmacother ỉ 993; 27 :294-7.

2. American Academy oí Pcdiauics. The ưansỉei oí drugs and oiher 
Chemicals into hum  an  milk. P tiiam a  2001; 108: 776-89. (Rerỉred May 
2010] Correctỉon. ibid.; 1029. Aỉso available at: hrtp://aappolỉcy. 
aappub!ỉcatíons.org/cgi/contem/fulỉ/pediatrics% 3bl08/3/776 (accessed 
25/05/04)

Effects on the biliary hnact. Using abdominal ultrasonogra- 
phy, biliary sludge or pseudoUthiasis was lound in about 
40% of severely ill children being ơeated with high doses 
of ceftriaxone' and was later reported in adults.2'5 The 
sludge has been identihed as a caldum salt oỉ ceỉtriaxone.6 
Patients are oíten asymptomatic and the sludge usually 
dissolves once cehriaxone is stopped. GaUstones with cef- 
triaxone as a major component have been identiBed In a 
patient given long-term high-dose ưeatment.7 Similarly, a 
bile-dua stone composed of ceítriaxone occuưed with 
high-dose cehriaxone in a child.* In another report, 
intractable hiccups vvere assodated vvith ceítriaxone- 
related pseudolithiasis in a 10-year-old boy.’

1. SchaadUB, et aỉ. Reversĩbỉe celưlaxone-associated biliary pseudolỉứúasíỉ 
ìn children. la n a t  1988; i t  1411-13.

2. Pigrau c  i t  đỉ. Ceỉtriaxone-assotiated biỉiary pseudolỉthiasis ỉn adults. 
Lancet 1989; tt: 165.

3. Heim-Duthoy KL. et ai. Apparent bỉỉiary pseudoiithiasis during 
ceỉưiaxone iherapy. Anứmicrob Agents Chmother 1990; 34: 1146-9.

4. Bickỉord CL spencer AP. Bilỉary sludge and hyperbitìrubỉnemia 
assocỉated w ith ceỉiriaxooe ỉn an aduk: case report and review oỉ the 
literature. Pharmacotherapy 2005; 25: 1389-95.

5. Rienstra M. et al. C eĩtriaxone-assodated billary pseudolUhiasỉs. Ntih J 
M<d 2009; 67: ỉ 13-4.

6. Park HZ, et ai. C eíuỉaxone-assodated galỉbladder sỉudge: ỉdentỉâcatíon 0? 
caldum -cehriaxone salt as a major com ponent of gaỉlbladder predpitate 
Gastroenterology 1991; ÌOO: 1665-70.

7. Lopez AJ, tta ì. Cekriaxone-ỉnduced choleỉithiasís. Aĩtn Intem Meẩ 1991 
115:712-14.

8. Robertson FM, tta l. Ceíưiaxone choledocholỉthỉaúỉ. Ptdiatria 1996; 98 
133-5.

9. Bonỉolỉ E. et a i  Pseudolithiasis and ỉnưactabỉe hiccups in a boy receivinị 
cekrỉaxone. N  Engỉ J  Med 1994; 331: 1532.

Effects on the blood. References.
1. Haubenstock A, et aì. H ypoprothrombinaemic bleeding assodated wỉth 

cehrỉaxone. Lancet 1983; I: 1215-16.
2. Rey D, eí aỉ. C cltnaxone-induced granulopenỉa related to a peculiai 

m echanưm  of granulopoicsis ìnhibiúon. Am J Mcd 1989; 87: 591-2.
3. Bemini JC, et a i  Fatal hemolysiỉ induced by ceítrìaxone ỉn » child vvith 

sickle ceỉỉ anemỉa. J  Pedìatr 1995; 126: 813-15.
4. Lascari AD, Amyot K. Fatal hemolysis caused by celtriaxone. J  Pedíatĩ 

1995: 126: 816-17.
5. Sdm cca PG, tt  aỉ. Hemolysis aítcr treatm ent vvỉth ceftriaxone. J  Pedíatĩ 

1996; 128: 163.
6. Moallem HJ, tí  ai. Ceítriaxone-relaỉed íatal hemolysis in  an adoỉesceni 

with perinatally acquired hum an 'tmmunodeflciency vtrus tníection. J 
Pediatr 1998; 133: 279-81.

ỉ 7. M cyer 0 . tíaỉ. Fatal im m unc hacmolysỉs due 10 a degradation product ol 
\ ceítriaxone. Br J  Haemaiol 1099; 105: 1084-5.

8. Viner Y, tí ai. Severe hemolysis induccd by ceítriaxone in a chỉld with 
sickle-cel) anemia. PediatT Irtfeữ Dis J  2000; 19: 83-5.

9. Seỉtsam A, Salama A. Ceítriaxonc-induced immune haemolysis: two 
case reports and a condse rrview of the literature. lntemivt Care Mid 
2000; 26: 1390-4.

10. Citak A. tí  aỉ. Ceíiriaxone-induced haemolytic anaemia in a child vvíth 
no ỉm m une deũdency or haematoỉogical dỉsease. J  Paídiatr Chiỉd Health 
2002; 38: 209-10.

Effects on the pancreas. Reíerences.
1. Zỉnunermann AE. tí ai. Ceíiriaxone-ÌDduced acute pancreatiũs. Ann 

PharmớCOther 1993; 27; 36-7.
2. M aranan MC, tí  aỉ. Gallstonc pancrcatitis causcd by ceỉưiaxone. PediatT 

ỉnfect Dừ J  1998; 17: 662-3.

Neonates. Reíerences to the displacemcnt of bilirubin by 
ceíưiaxone in neonates.

1. Gulian J*M, tí  al. Bilỉrubin đisplacement by ceítriaxone ìn neonates: 
evaluation by determ ination oỉ 'trce ' bUirubửi and erythrocyte-bound 
bilìrubln. J  Anũmiavb Chemother 1987; 19: 823-9.

2. Fỉnk s. tí aỉ. Cehriaxone e ỉíe a  on bilimbin-albumin binding. Pediatrics 
1987; 80: 873-5.

Potphyria. The Drug Oatabase íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Poiphyria Cenơe Svveden, dassihes cettriaxone as 
probably not porphyrinogenic it may be used as a drug oí 
Srst choice and no prccautions are needcd.1

1. The Drug Database for Acute Porphyrỉa. Avaìlable at: http://vwvw. 
drugs-porphyria.org (accessed 18/10/11)

Sodium content. Each g oí ceítriaxone sodium contaLns 
about 3.0inmol of sodium.

Interađions
Ceítriaxone has an JV-methylthiotriazine side-chain and 
may have the potential to increase the effects of 
anticoagulantỉ and to cause a disulỉiram-like reaaion  with 
alcohol. For contra-indications to the use oí cettriaxone 
with caldum-containing Products see Adverse Effects and 
Prccautions, above.

Unlike that of many cephalosporins, the renal excretion 
of ceítriaxone is not aỉíected by probenedd.

âyỊịTÌÍrĩĩẾÌĩLờẾÌỸỌ.
As lor Ceíotaxime Sodium, p. 244.3. although ceítriaxone 
has no active metabolite.
Reíerences.

I. Goldstein FW, tí al. Resistance to cehriaxone and o ther 0 -lactams in 
bacteria isolated in the communỉry. Antimicrữb Agenls Chemother 1995; 
39 :2516-19.

Phamnacokinetics
Ceỉtriaxone has nonlỉnear dose-dependent pharmacoki- 
netics because of its protein binding; about 85 to 95% is 
bound to plasma proteins depending on the concentration 
of ceítriaxone.

Mean peak plasma concentrations of about 40 and 
80micrograms/mL have been reported 2 hours after 
inưamuscular injection of 500 mg and lg  of ceítriaxone 
respectively. The plasma ha]f-life oí ceftriaxone is not 
dependent on the dose and varies betvveen 6 and 9 hours; it 
may be prolonged in neonates. The halMiíe does not change 
appredably in patients w ith moderate renal impairment, 
but it may be prolonged in severe únpairment espedally 
when there is also hepatic impairment.

Cettriaxone is widely distributed in  body tissues and 
ũuids. It crosses both mũamed and non-inflamed menỉnges, 
generally achieving therapeutic concentrations in the CSF. 
It crosses the placenta amd low concentrations have been 
detected in breast milk. High concentrations occur in bile.

About 40 to 65% of a dose of ceítriaxone is excreted 
unchanged in the urine, prindpally by glomerular Đltranon; 
the remainder is excreted in the bile and is ultimately ỉound

http://vwvw
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in the íaeces as unchanged drug and microbiologically 
inactive compounds.
Revlews.

ỉ .  Hayton VVL. Stocckcl K. Age-assodated changes In ceỉtriaxone 
pharmacokỉnetics. ơừt Pharmacokừưt 1986; 11:76-86.

2. Yuk JH. t í  al. Clinicaỉ pharm acokỉnetỉcs oí ceítriaxone. Cĩin 
Pharmacokintí 1989; 17:223-35.

3. Perry TR, Schentag JJ. Cỉinỉcaỉ use o í cetoỉaxone: a  pbannacoldnetic- 
phansacodynanúc perspective on the ỉmpact of minimum ỉnhỉbỉtory 
concem ratioa and serum protein bỉnding. c'ỉin Phamacokintí 2001; 40: 
685-94.

4. Garot D, t í  aỉ. Popuỉatìon pharmacokỉnetỉcs o ỉ ceỉtriaxone in crỉtỉcaỉỉy iỉỉ 
scptíc patients: a reappraỉsaỉ. B r J ơ in  Pharmacoỉ 201 ỉ; 72: 758-67.

Hepaiic impairment. Reíerences.
1. Scoedcel k . t t  al. Slngle-dose cetoiaxaae Idnedcs in liver in suS áency . 

Clin Pharmaai V u r  1984; 36: 500-9.
2. Hary L  t í  ai. The pharmacoldnetics of eeteriaxòne and ceíotaxừne ỉn 

drrhotíc patíents wỉth asdtes. Eur 3 ơitt Pharmacoỉ 1989; 36: 613-16.
3. Toth A, t í  ai. Pharm acokỉnetỉo of ceữriaxone ỉn Uver-transplant 

redpỉents. J  CUĩt Pharmacol 1991; 31: 722-8.

Pregnancy. Reíerences.
1. Bourget p, t í  ai. Phannacokíneda and proteỉn bindỉng o ỉ  ceỉtrỉaxone 

duiỉng pregnancy. Antimiavb Agcnti ơưmother 1993; 37: 54-9.

Renal impairment. The pharmacokinetics oi ceỉtriaxone 
are not markedly altered in mild to moderate renal impaữ- 
m ent,1 but the half-life can be prolonged in severe or end- 
stage renal disease.1-* Ceítriaxone is generally nọt removed 
by peritoneal dialysis4 or by haemodialysis1'ỉ although a 
décrease in  half-lữe has beẽn rẹported during haemodia- 
lysis.5 In m any patients no alteration in dosage is neces- 
sary, but some individuals have reduced non-renal dear- 
ance despite apparently normal hepatic function.lJ  It is 
advisable to monitor plasma ceítriaxone Ũ1 patients with 
severe renal impairment and unknow n non-renal dear- 
ance.

1. Pateỉ m . t í  al. Ceíưỉaxone pharmacokỉnetỉcs ỉn patíents vsrỉth vaiious 
degrees of renaỉ impairment. Antimỉcrob Agenis ơtemother 1984; 2 5 :438- 
42.

2. Stoeckeỉ K, t í  ai. Single-dose ceítriaxone lônetícs in  hinctỉonaỉly 
anephrỉc patíents. ơ in  Phamuuol Ther 1983; 33: 633-41.

3. Cohen D, t í  aỉ. Pharmacokỉnetícs of ceítrỉaxone ỉn patỉents wỉth renal 
ỉaiỉure a n d  ỉn  those undergoỉng hemodialysís. Antimiơob Agents 
ơưmother 1983; 24: 529-32.

4. Ti T-Y, t í  ai. Kinetỉc disposition oỉ ỉntravenous ceítrỉaxone in nonnaỉ 
subjects and  padents w ith renaỉ Uiỉure on hemodỉaỉysis o r perltoneal 
dỉalysỉs. Antimierob Agents ơtemother 1984; 25 :83-7 .

5. Garda RL, t í  aỉ. Sỉngle-dose phannacokỉnetỉa oỉ ceỉtrỉaxone ỉn patients 
wíth end-stage re nai disease and hemodỉaỉysỉs. Otemoứterapy 1988; 34: 
261-6

Preparatíons
Proprũtary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Acantex; Bioteral; Ceỉo- 
max; Ceftriaz; Exempla; Rivaceíin; Soltrimox; AustraL: Roce- 
phin; Austria: Ceíotrix; Rocephin; Belg.: Rocephine; Braz.: Ceí- 
triax; GUcoceít: Keítton; Mesporant; Neoceítriona; Prodoxint; 
RoceSn; Triaxin; Triaxon; Triaxton; Trioxina; CatuuL: Roce- 
phint; Chile. Acantex; Griíotriaxona; China-. Ansailong ( £ £  
S ) ; CeBn (S ííĩlĩX ); Dezhi (#?&); Ukang Kesong (ffiỊÌõĩfô); 
Livzonphin (Wĩ Ịệ3F); Locekin oíramax
Rocephin (■&&#}; Xianqứi (5fe!$); Cz.: Lendadn: Megiont; 
Samixon; Dertm.-. Ceỉotrìx; Rocephalin; Fin.: Rocephalin; Fr.: 
Rocephine; Triaceían; Ger.\ Ceíotrix; Rocephin; Cr.i Anúbadn; 
Azatyl; Bresec; Ceítrixon; Ceriaxon; Farcef; Fredofol; Gladius; 
Glorixone; Inỉeílox; Labilex; Medaxone; Ríaxon; Rocephũv 
Rolisporin; Travilan; Ugotrex; Veracol; Hong Kong: Medaxo- 
nun t Mesporin; Rocephin; Zoxon; Hung.: Cetotrixt; Lendacin; 
Megion; Rocephin; India: Acticet Afzone; Alitax; Alkaceữ; 
AInacef; Amcef; Arixon; Avceí; Axocare; Axone; Axtram; 
Beceí; Bintrax; Broadcet Brucef; c Tri; C-Tech; C-Tri; Cadi- 
zone; Caíage; Cafzone; Cameo; Cebay TRX; Cefc Cefa Klc Cefa- 
day; Ceíamed; Ceíast: Cetaxone; Cetdn; Ceíera; Cefezone; Cef- 
mac; Cetmol; Cefoat; Cetocel; Ceíogram; Ceíotec Cefritz-S; 
Cefritz; Cefs; Cetset; Cetsine; Ceítraset; Ceítrax; Ceítrian; Cef- 
tril; Ceítrisone; Cettrol; Ceítron; Ceívvon; Ceíxi; Cefzox; Cepox- 
it-CX; Ceptradin; Cetazone; Cetriax; Cetzone; Cezone; Cham- 
pione; Chundt; CiCorion; Ciplacet Comtrix; Conưox; Cosưex; 
Cotyx; Cmzone; CSI; CT Cef{; CT-Xone; CTX; Cuceí; Cuxone; 
CX-One; D-Cef; Daltrix; Deczone; Dewcef; E-Cef; Eíectal; Efo- 
ceft; Ettanu; Ekcef; Emtri; Emtriaxone; Eracet' Estxone; Exta- 
cef-t Fexon; Finetriax; Fbd; Forone; Geminate; Glen; Gliceí; 
Gloriax; Gramocet Gutenceb Hicet Hocet I-Tone; Iíyưox; 
Inceí; Indocef; Indoxone; Iníoxon; Intax; Ivixone; KaC; Kettra; 
Kexone; Labxone; Lezone; Liíecare; Lisel; Lycelt; Magtrax; 
Marcet Mediceít; Mepcet" Mintrax; Mocefc Monocet Monotax; 
Multi-Xone; Nefzon; Nexef-0; Nizotrax; NKCet Nosocet Nova- 
cefc Novatrax; Nu Axiom; Nutradp; O-Ceb oíramax; Omisaỉe; 
Omna One; Oncet Opticeí; Ostri; Oxy; Pancet Parcet Power- 
cef; Saíelo; Indon.: Betrix; Biotriax; Bioxon; Broadced; Brospeq 
Cetaxon; Celriex; Ceísix; Ceítrox; Cetxon; CephaQox; CoceGn; 
Criax; Ecotrixon; Elpicet Erocet Poriceí; Gracet Intricet' Intrix; 
Renxon; Rixone; Rocephin; Socet Starxon; Teiíaceí; Temũcet 
Triceũn; Trijec; Trixon; Tyason; Zeítrix; Irl; Rocephin; Israel: 
Kehriaxone; Pan-Ceftriaxone; Rocephln; Triaxt; Ital.: Axobat; 
Bixon; Ceírag; Davixon; Daytrix; Debdm; Diaxone; Eítry; Eraxi- 
tron; Fidato; Prineg; Kocetan; Monoxan Nilson; Panatrix; Pan- 
toxon; Ragex; Roceũn; Setriox; Sirtap; Valexũhe; ĩptr. Roce- 
phin; Malaysia: Ceíaxone; Ceítrex; Eftriaxf; Mesporin;
Rocephin; Trixone; Unocet Váxcel Ceftriaxone; Mex.: Amcet 
Asepzona; Aurolox; Axtar; Benaxona; Ceíaxona; Ceừaden; Cef-

trex; Ceítrilem; Cenưiíab LúniproL' Megion; Oừamax; Primo- 
tox; Rocephin; Tacex; Terbact; Tindoriec Triaken; Triox; Xona- 
dl; Neth.: Exogran; Lopratìnt; Rocephin; Norw.: Rocephalint; 
NZ: Rocephint; Veracol; Philipp.: Acrexon; Aỉrixon; Armak; 
Auroxone; Bactrias; Bettrix; CEF-3; Ceíotrinv Cehrialis; Ceí- 
trox; Ceptrodn; Cikedrix; Clovizone; Cotenzo; Cryaxon; Dintri; 
Eíekton; Eroxec Euroseít; Fazactin; Fenadeỉ; Forgram; Haxon; 
Hottrex; Kenaxeí; Keptrix; Maxeítin; Medzef; Megion; Mono- 
crin; Norcephia' Novoset Noxoram; Onizef; Panjecxone; Pan- 
trixon; Pneumosolv; Recephin; Retiokon Roceítin; Rocephin; 
Rolaphỉn; RoxUen; Roxon; Samjỉzon; Selưoz; Sergúnax; 
Supraxone; Torocet Triax; Triaxon; Tricexone; Trixophin; Ty- 
oxone; Unixone; Xtenda; Zerone; PoL: Biotrakson; Lendadn; 
Oữamax' Rocephint; Tartriakson; PorL: Betasporina; Cedlan; 
Ceriax; Kemudin; Mesporin; Rocephm; Rus.: Axone (Akcohc); 
Azaran (A3apaa); Betasporina (Eeracnopmia); Biotrakson 
(EHOTpaxcoH); Ceỉatrin (IỊeộarpnH); Ceíaxone (ựeộaxcon); Cefo- 
gram (ựeệorpaM); Cetson (ỈỊeộcoa); Ceftiiabol (IỊe t̂pHadcui); 
Ceừriíin (ựeộtpHỘKH); Hizone (XH30H); Ificef (ỊlịHneộ); Lenda- 
dn (HenaamiH); Uíaxon (HHỘaKCOK); Loraxone (HopaxcoH); 
Medaxone (MeaaxcoH); Megion (MerHOH); Movigip (MoBHnm); 
Novoseí (HoBoceộ); o&amax (OộpaMaxc); Rocepherin 
(Poneộepira); Rocephin (PoueỘHH); Steriteí (CTepHueộ); Terceí 
(Tepneộ); Toroceí (Toponeộ); Triaxone (TpnaxcoH); S~Afr.: 
Koceỉ; Medaxone; otramax; Rocepbin; Roậlect; Triaphin; 
Triaxiphin; Singapore: Antibadn; Ceỉaxone; Ceítriphine; Oba- 
max; Rocephin; Trexoữn; Triaxone; Triceíỉn; Trizon; Spaãt: 
Roceỉalínt; SwetL: Ceỉonovat; Rocephalin; Switz.: Rocephin; 
Thaũ: CEF-3; Cef-Zone; Ceítrex; Ceítriphin; Gomcephin; Ofra- 
max; Rinxotayt; Rocephin; Sedalin; Triaceff; Tricephint; Trix- 
one; Trixophm; Uto&n; Zeỉaxone; Turk.: Annaseit; Baktiset 
Cetaday; Ceừidem; Cephaxon; DeseĐn; Equiceh; Foisefc Ieset 
Nevakson; Novoseí; Rocephin; Triaxon; UnaceSn; VAE: Triax- 
one; VK: Rocephin; ukr.: Ceỉaxone (IỊeộaxctra); Ceíogram 
(ựeộorpaM); Lendadn (JIeHflauHH)t; Noraxon (HopaxcoB); Ofra- 
max (OộpaMaxc); Parceí (Ilapiieệlt; USA: Rocephin; Venei.: 
Bìocehrax; Cefin; Cefix; Cehrialin; Ciplaceí; Ehrival; Megion; 
Rocephin; Strixone; TriceB.
Mubi-ingredient Prepaixrtions. china: Xỉn Junbizhi {SHẼaiè); 
India: Acticef-SB; Adesul; Afzone-S; Alitax-S; AlkaceS-S; Alna- 
cef-S; AInacef-T; Amceft-S; Arixon-SB; Arixon-TZB; Augtaz; 
Avcef-S; Avcef-TZ; Axocare-S; Axocare-T; Axon-SB; Axone-SB; 
Axttum-S; Bactosul; Big-Tum; Broadcef-S; Broadcef-T; C-ForC 
C-Tab-SB; C-Tum; Cadizone-S; Cadizone-XP; Caỉage-S; Cameo- 
S; Cearium; Cebadum; Cef-S; Cefa-T Kit; Cefaday-S; Ceíaday- 
TZ; Cefdn-SB; Cefdn-TJ; Ceũrone T; Cefirone-V; Ceặoy; Cef- 
mol-SF; Cefinol-TZ; Cefritz-TZ; Cefrose-S; Cefs-T; Ceíset-S; Cef- 
set-TX; Ceísine-S; Cefsine-TZ; Ceítichek; Ceftraset-S; Ceftril-S; 
Ceítrúnax; CeftroI-S; Cefurin; Cefwon-S; Cefcone-S; Cefzox-SF; 
Cefzox-TZ; Cepoxit-S; Cesafe-TZ; Cetriax-S; Cetzóne-S; Cet- 
zone-TZ; Cezone plus; Champione-S; Chundf-S; Corcef-SB; 
Cotyx-S; Cruceí; CSI-S; CT cêff SM; CT CeH-TZ; CTMor-TZ; 
CTrísana-SB; CTX-TZ; Cucef-S; Cuxone-SL; Deczone-S; Dec- 
zone-T; Deaone-TP; Dewcef-S; Dibact; Eftanu-S; Ekcef-S; 
Emtri-S; Estxone-SB; Extacef-Tazo; Extacef-XL; Finecef-T; Fine- 
triax-S; Fonnic; Forone-SB; Geminate Plus; Glen-SB; Glen-TZB; 
Glicef-S; GIicef-T; Gloriax-SB; Gramocel-S; Hicef-T; Hocef-S; 
Hocef-T; Iíyttox-SB; Ifytrox-TB; Incef-SB; Incef-TZ; Indocef-SB; 
Indoxone-S; Infoxon-S; Infoxon-T; Kaũ-S; Kafi-TBZ; Keftra- 
gard; Kexone Plus; Kxone-SL; Labxone-SB; Lezone-S; Lezone- 
XP; Lifecare-A; Iiíecare-C; Ldecare-SB; Iiíecare-T; Lisel-S; 
Lisel-TBZ; Lyceít Plus; Mahacef-SB; Mat-CS; Mepef-S; Mlntrax- 
S; Mocef-S; Mocef-TZ; Monobact; Montaz; Nexef-SB; Nexeí- 
TBZ; Nizotrax-S; NKCef+S; Novaceft-S; Nutradp-SB; o&amax 
Fone; Onbact; Opticef-S; Oritiz; Oxy-S; Pancef-S.
Pharmacopoeial Preparatiom
BP 2014; Ceỉtriaxone Injecũon;
USP 36; Ceítriaxone for Injectlon; Cettriaxone Injectìon.

C efu ro x ỉm e  {BAN. USAN, riNN}

640/359; Ceíuroxim; CeHiroxima; Cédiroxime; cédiroxirnum; 
Keíuroksiimi; Seíuroksim; UeệypoKCMM. ■
(Z)-3-Carbamoyloxyrnethyl-7-[2-(2-furyl)-2-methoxyiminoa- 
cetamidòỊ-3-cephem-4<arboxylic acid.',
C,6H,6N4ÓgS=424.4 . :
G45 — • 55268-75-2.
ATC —  J0IDC02; S01AA27. '
Ắ ỉ t v e t  — CU01DC02; QJ5IDA06; QS01AA27. . .. ... 
tUNII —  OlR9FJ93ED. .
Ceíuroxime Axetil (BANM, USAN. riNNMỊ

, .eQ-15641;. Ceíuroksimas aksétilas; Cefuroksymu .aksetyl; 
jCefuroxima axetilo; Cehiroxim-axetil; Ceíuroximaxetil; cẻíur- 
oxime ạxétil; Céfuroxirrie, Âxétil, de; Ceíuraximi Axetilum; 
Gehiroximum Axetilĩ;, Ceíiiroximum Axetilum; Kefuroksii'i 

. miaksetiili; Seíuroksim Aksetil; UeộypoKCHMa AKceĩvui. ’ 
CwH22NAoS=5105 '
CAS —  64544-07-6 ' -,1'
ATC — J0ÍDC02, S01AA27 " j'
ATC Vet —  QJ01DC02, QS01AA27
UNII — Z49QDT0J8Z ' ■ '

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Ceíuroxime Axetil). A white or almost white 
powder. Slightly soluble in w ater and in alcohol; soluble in

acetone, in ethyl acetate, and in methyl alcohol. Store in 
airtight containers. Protect from light.
USP 36: (Ceíuroxime Axetil). A m ixture of the 
diastereoisomers of celuroxũne axetil. A vvhite or almost 
white powder. The amotphous form is insoluble in water 
and in ethei; slightly soluble in dehydrated alcohol; freely 
soluble in acetone; soluble in chloroíonn, in ethyl acetate, 
and in methyl alcohol. The crystalline fonn is insoluble ìn 
water and m ether; sllghtly soluble in  dehydrated alcohol; 
íreely soluble in acetone; sparingly soluble in chloroíorm, in 
ethyl acetate, and in  methyl alcohol. Store in aixtight 
containers.

C e fu ro x im e  S o d iu m  ỊBANM. riNNMi 
Ceíuroksimo naứío druska; Ceíuroksym sodovvy; Cefuroxim- 
Natrium; Ceíũroxím sodná SÙI; Ceíuroxima sódica; Céfur- 
oxime Sodique; Cefuroximnatrium;, Cẹhiroxim-náữium; 
Cefuroximum Natricum'; Ị^eíuroksiimi.natrium; Natni Cefur- 
pxirrium; Sefurokslm sódyum; Haĩpnỉi LịeộypoKCHM. . 
C16H,5N4Na08S=446.4 
CAS —  56238-63-2.
ATC —  J01DC02; S01AA27.
ATC Vet —  QI01DC02; OS01AA27.
UNII —  R8A7M9MY61.

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Ceíuroxữne Sodium). A white or almost vvhite 
slighdy hygroscopic powder. Freely soluble ứt vvater; very 
slightly soluble in aỉcohol. A 1% solution in water has a pH 
of 5.5 to 8.5. Store in airtight containers.
USP 36: (Ceíuroxime Sodium). A white or íaintly yellow 
povvder. Freely soluble in water; very slightly soluble in 
alcohol, in chloroíorm, in ether, and in ethyl acetate; 
soluble in methyl alcohol. pH oí a 10% solution in water is 
between 6.0 and 8.5. Store in aỉnight cóntainers.

IncompatibilHy and stabiGty. Ceỉuiòxũne sodium may be 
incompatible with aminoglycosides.

Reíerences.
1. Baroes AR. Chemical stabỉlỉtíes oỉ ceỉuroxỉiQe sodlum and metronid- 

azoỉe ỉn an admỉxture for intravenouỉ ỉnỉusỉon. 3 ơ in  Pharm Ther ỉ 990; 
15: 187-96.

2. Stỉỉes ML, ứ  ai. Stabilỉty o ỉ ceftazỉdỉme (wỉth argỉnỉne) and o ỉ cehiroxỉme 
sodium ỉn ỉiựusÌOQ^pump reservoin. Am 3 Hosp Pharm 1992; 49:2761-4.

3. Hebron B, Scott H. Sheỉí Uíe <rf ceíuroxime eye-drops when dỉspensed in 
artiSdal tear preparatỉons. Irtí 3  Pharm Praa 1993; 2:163-7 .

Uses and Adminisừation
Cefuroxime is a second-generation cephalosporin antibac- 
terial used in the treatment of iníections caused by 
susceptible' Grạm-positive and Gram-negative bacteria, 
indudỉng inỉections oi the bones and joints, CNS, skin and 
skin sơuctures, respiratory tta c t genito-urmary tra a  
(índuding gonorrhoea), and Lyme disease. It is also used 
for surgical iníection prophylaxls. For details of these 
inỉections and their tteatment, see under Choice of 
AntlbacteriaL p. 172.2.

Ceíuroxứne is given orally as the acetoxyethyl ester, 
cefuroxime axetil, in the form of tablets or suspension with 
or aíter food, or by injection as the sodium salt. Ceíuroxime 
sodium may be given by deep intramuscular injection, by 
sIow intiavenous ũỹection over 3 to 5 minutes, or by 
intennittent or continuous inưavenous inhision; it can also 
be given by intracameral injection. Doses of cehiroxime 
axetil and ceíuroxime sodium are expressed in terms of the 
equivalent amount of cduroxime; 1.20 g of ceíuroxime 
axetil and 1.05 g of cehưoxime sodium are each equivalent 
to about 1 g of cefuroxime.

The usual oral dose is 250 mg tvvice daily; for 
uncomplicated urinary-traa iníections 125 mg twice daily 
may be adequate and for respiratory-uaa ữưections 250 to 
500 mg tvvice daỉly is recommended. For Lyme disease an 
oral dose of 500 mg is given twice daily for 20 days.

By injection the usual dose is 750 mg of ceíuroxime every 
8 hours but In more severe iníections 1.5 g may be given 
intravenously every 8, or in sòme cases every 6 hours.

Those with pneumonia or w ith acute exacerbations of 
chronic bronchitis may respond to sequential therapy with 
parenteral ceíuroxime 1.5 g tvvice daily or 750 mg twice 
daily respectively, followed by oral ceíuroxime 500 mg 
twice daily in each case.

For the ưeatment of menỉngitù due to sensitive strains oỉ 
bacteria, ceíuroxime is given intravenously in doses of 3 g 
every8hours.

In the ưeatment of gonorrhoea, a single dose of 1.5 g by 
intramuscular injection, divided betvveen 2 lnjection sites, 
has been used. A single 1-g oral dose of ceỉuroxỉme has been 
given ỉor uncomplicated gonorrhoea. In each case an oral 
dose of probenedd 1 g may be given with cefuroxime.

For surgical inỉection prophylaxis, the usual dose iỉ 1.5 g 
of ceíuroxime intravenously beíore the procedure; this may 
be supplemented by 750 mg intramuscularly every 8 hours 
for up to 24 to 48 hours depending upon the procedure. For

The Symbol t  denotes a preparation no longer actively marketed
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total joint replacement, 1.5 g of cehiroxime powder may be 
mixed wlth ửie methylmethacrylate cement.

Cehiroxime may be given by intracameral injection for 
the prophylaxis of postoperative endophthaỉmitỉs; a dose oí 
1 mg is slowly ữýected into the anterior chamber of the eye 
at the end of cataract surgery.

The dose of cehiroxime may need to be reduced in 
patíents with renal Impainnent, see p. 258.1. For detaỉỉs of 
doses in children, see also p. 258.1.

Reviews.
1. Perry CM. Brogden RN. Cchiroxime axetil: a review of iu  an tỉbaaerial 

activìry, phannacokinedc properties and Iherapcuiic elũcacy. Drug1 
1996; 52: 129-58.

2. Scott LI. tt al. Ceíuroxỉme axctil: an updated review  of iu  usc in the 
m anagem ent ol bacteiial inỉectíoru. Drugs 2001; 61: M35-1500.

3. Keattag GM. Intracam eral ceiuroxhne; proptaylaxis of postoperadve 
endophthalmiĩis a tte r ca ta ra cĩ surgery. Drugí 2013; 73 :179-86.

Adminisiration in children. Cehưoxime may be given to 
neonates and chilđren for the tteatm ent of iníections 
caused by susceptible Gram-positive and Gram-negative 
bacteria and for surgical prophylaxis. It is given orally as 
cefuroxime axetíl; the sodium salt is given parenterally 
either by intramuscular injection or inưavenously, by 
slow injection over 3 to 5 minutes, or intermittent or con- 
tinuous iníusion.

The BNFC suggests the following ưeatment doses for 
cehiroxime: 
given orally
• children 3 m onths to 2 years of age: lOmg/kg (to a 

maximum dose of 125 mg) twice dady
• those over 2 years o( age: 15 mg/kg (to a maximum dose 

of 250 mg) twice daily, or
given parenterally
• neonates under 7 days of age: 25 mg/kg every 12 hours
• neonates 7 to 21 daỹs of agẽ: 25 mg/kg every 8 hours
• neonate 21 to 28 days of age: 25 mg/kg every 6 hours
• these doses may be doubled in neonates vvith severe 

iníections, but should be given inơavenously
• children hom  1 m onth of age: 20mg/kg (to a maxứnum 

dose of 750 mg) every 8 hours; this dose may be 
increasedto 50 to 60mg/kg (to a maximum dose of 1\5 g) 
every 6 or 8 hours in severe iníection and cýstic hbrosis

For surgical prophylaxis the BNFC suggests that children 
from the age of 1 m onth may be given a dose of 50 mg/kg (to 
a maximum dose of 1.5 g) intravenously beíore the 
procedure; this may be supplemented by up to 3 hirther 
doses of 30mg/kg (to a maximum dose of 750 mg) 
intramuscularly or inơavenously at 8-hour intervals for 
high-risk procedures.

In the USA, the American Academy of Pediatrics' 
suggests the foUowing doses; 
oralỉy
• children 1 m onth and older: 20 to 30mg/kg daiỉy in 2 

divided doses (to a maxLmum daily dose of 0.5 to 1 g) for 
mild to moderate iníections '

ừttravenousỉy o r intramuscuỉarỉy
• for neonates aged 7 days (irrespectìve of body weight): 

50mg/kg every 12 hours
• for neonates aged 8 to 28 days and vveighing <  2 kg: 

50mg/kg cvery 8 to 12 hours; a dosing interval of 12 
hours may be used until 2 weeks of liỉe in  extremely low 
birth-weight neonates (weighing less than 1 kg)

• for neonates aged 8 to 28 days and weighing > 2kg: 
50mg/kg every 8 hours

• children 1 m onth and older: 75 to lOOmg/kg daily in 3 
divided doses (to a maximum daily dose of 2.25 to 4.5 g) 
for mild to moderate inỉections, or 100 to 200mg/kg 
daily in  3 or 4 divỉded doses (to a maximum daily dose of 
3 to 6 g) in severe inỉections

1. American Academy of Pedỉatrỉcs. 2012 Rzd Book: Rgport o f the Committee 
on Ịrựtơious Diitasa, 29th ed. Elk Grove Vìllage, Hlỉnoìs, USA: American 
Ạcademy oi Pedỉatrics. 2012.

Administrotíon in renal impairment. Parenteral doses of 
cehiroxiine may need to be reduced in  renal impairment. 
Licensed product iníormation suggests the ỉollovving doses 
based on creatinine dearance (CC):
• c c  10 to 20mL/minute: 750mg twìce daily
• c c  less than lOmL/minute: 750 mg once daily 
Patients undergoing haemodialysis should receive an 
additional 750-mg dose following each dialysis; those 
undergoing continuous peritoneal dialysis may be given 
750 mg tvvice daily.

Adverse Effects and Precautions
As for Ceỉalodn Sodinm, p. 235.2.

Gasưointestinal disturbances, incỉuding diarrhoea, 
nausea, and vomiting, have occurred in some patients 
receiving cehưoxime axetil. Thcre have been ra re rêports of 
erythema multìíorme, Stevens-Johnson sỳndrome, and 
toxic epidermal necrolysis. Mild to moderate hearing loss 
has been reported in some children given ceíuroxime for the 
tteatm ent of meningitis.

Antibiotic-associaied colitis. For reports of pseudo- 
membranous colitis assodated with cehiroxime axetil, see 
Ceíalotin, p. 235.2.

Hypersensitivity. A report1 of a serum sickness-like reac- 
tỉon to ceíuroxime. Similar reactions have occurred with 
ceíador (p. 233.1), although it is undear w hether they 
represent a dass effect.

A patient who developed a type-1 hypersensitivity 
reaction to cehiroxime, charaaerised by itchy maculopap- 
ular rash, exhibited cross-sensitivity to ceíotaxime and 
ceỉtriaxone on patch testing, possibly because of sũnilarities 
in the side-chain;2 no cross-sensitivity to cefazolin, 
ceíepime, ceíoxitin, or ceftazidime, or to various penidllins, 
was seen on testing and the patient subsequently tolerated 
doses oí amoxidllin and ceftazidime. The authors noted that 
cehiroxime had been found in another study to be the most 
hequent cause of immediate-type hypersensitivity reactions 
to cephalosporins.

1. Katta R. Anusurl V. Serum sickness-like reactỉon to  ceíuroxime: a ca se 
report and review oí the lìteraiure. J  DniỆi Dermatoi 2007; 6: 747-5.

2. Vareỉa Losada s. et at. ĩmmediate-type aỉỉergỉc reaction to ceỉuroxime: 
cross-reactivlty with o iher cephalosporins. and good tolerance to 
ceftazỉdime. J  InvtsÙỊ Ailergơl Clin Immunol 2009; 19: 164-5.

Porpbyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiĩies ceíuroxime as 
probably not porphyrinogeniq it may be used as a drug of 
first choice and no precautions are needed.1

ỉ. The Drug Daiabase for Acute Porphyria. Available at: http://w w w . 
drugs-purphyria.org {accessed 15/10/11)

Sodium content. Each g of ceỉuroxime sodium contains 
about 2.2 mmol of sodium.

Interactions
Probenedd reduces the renal dearance of ceíuroxime.

Antímicrobial Action
Cehiroxime is bacteríddal and has a similar spectrum of 
antìmicrobial action and pattem  of resistance to those of 
ceỉamandole (p. 237.1). It is more resistant to hydrolysis by 
beta-lactamases than ceíamandole, and therelõre may be 
more active against beta-lactamase-produdng straíns of, ỉor 
example, Haemophiỉus influcnzae and Ntisseria gononhoeae. 
However, treatment íailures have occurred in  patients with
H. inỊluemae meningitis given cehiroxime and might be 
assodated with a relatively high minimum baaeríddal 
concentration w hen com pared vvdth the minimum 
inhibitory concenưation or with a signiỉicant inoculum 
effea. Reduced aỉũnity of penidUin-binding proteins for 
ceturoxime has also been reported to be responsible for 
resistance in a beta-lactamase-negative strain of H. 
inỊliưraat.

Reíerences.
1. Arditi M. n  nỉ. Ceíuroxime ưeaunent lallure and  Haemophilus 

InO uuuae meningĩtis: casc rcpon  and revievv ol liierature. Pidiania 
1989; 84; 132-5.

2. M cndelman PM. rt al. Celuroxime ữcatm cnt ỉailurc of nontypablc 
Hacmophilus inũuenaae m rningicií assodaicd w iih  alieradon oi 
paniciỉlịn-binđing proteins. J  ĩn Ịtd  Dừ 1990; 162: ỉ  118-23.

3. Brown NM. eí aĩ. Ceỉuroxỉme resistance ỉn Haemophiỉus ỉnỉluenaae. 
Lanctí 1992; 340: 552.

Pharmacokinetics
Ceỉuroxỉme axetil is absorbed hom  the gastrointestinal tran  
and is rapidly hydrolysed in the intestinal mucosa and blood 
to cehiroxime; absorption iỉ enhanced in the presence of 
food. Peak plasma concenơaúons occur about 2 to 3 hours 
aỉter an oral dose. The sodium salt is given by inaamuscular 
or inơavenous injectìon. Peak plasma concentrations of 
about 27 micrograms/mL have been achieved 45 minutes 
after an inưamuscular dose of 750 mg w ith measurable 
amounts present 8 hours aíter a dose. Up to 50% of 
ceíuroxime in the drculation is bound to plasroa proteins. 
The plasma halỉ-liỉe is about 70 minutes and is prolonged in 
patients with renal impairment and in neonates.

Ceturoxime is vvidely distributed in the body induđing 
pleural íluid, sputum, bone, synovial Đuid, and aqueous 
humour, but only achieves therapeutic concentrations in 
the CSF w hen the meninges are inDamed. It crosses the 
placenta and has been deteaed in breast milk.

Ceíuroxime is exaeted  unchanged, by glomerular 
hlưation and renal tubular secretion, and high concenơa- 
tions occur in the urine. On injection, most of a dose of 
cehiroxime is excreted vvithin 24 hours, the majority vvithin 
6 hours. Probenedd competes for renal tubular secretion 
with cehiroxime resulting in higher and more prolonged 
plasma concentrations of ceíuroxime. Small amounts of 
ceỉuroxime are excreted in bile.

Plasma concentrations are reduced by dialysis.

Preparations
Proprietary Preporarions (details are given in Volume B)

Single-ỉngredient Preporotioní. Arg.: Ceỉurox; AustraL: Zinna ;; 
Austrúr. Curoceí; Hrmat; Beĩg.: Cehtrim; Doccefuro+; Kefuro c 
Zlnacet' Snnat; Braz.: Keroxlme; Medcet Monocet Zinacef; 
Zinnat; Canad.: Ceĩtin; Chile: Cerevax; Curoceí; zỉnnat; China: 
AoShu (31(9); Axedne ($ỘTÍÍ:); Ba Xin (E ft); Ceroxim (tt>;§ 
(ẩ); Dalixin (Ị&hSĩ); Pulexln Jia Nuo Xin i;
Jin Mao (£3E); Kaidbdn (SUff)ft); Ku Xin (&ữ); u  Fu Xin (íĩ 
Wfr); u  Jlan Xin (ã 7 a ^ ); Lưurox ( * * * ) ;  Monaceí 
» ) ;  Pai Wei Xin (ỈRÌÈtt); Rui Fu Xin (SC*«t); Sipeiding (ã)(4 
£ ) ;  Supero (8 ĩi ỉề );  xi Lu Xin ( # » í f ) ;  Xin u  kin ( li ỉL ữ  ; 
Xin Lu Xin (ữỉtjfê); Mníuxin (SrịSữ); Yạxing (3ES); Youle: - 
in ( ít# ® ): Yun Tai (35lĩ) ; Zinacef (B ýlữ): Cz.: Axetin ■; 
Medoxin; Miksor, Xorimax; Zinacef; zinnat; Zinoximef; Denm : 
Zinacefc ZinnaC P i n Aprokam; Zinace£- Zinnat; Fr.: Cepazine- •; 
Zinnap G e r Ceíuhexalỷ; Cefuro-Purenf; Cefurox-Woưf ■; 
Ceíuroxt; Elobact; Zinnatf; Gr.: Anaptivan; Ceíoprim; Cefu - 
Ceíuretil; Ceíuroprol; Ceroíene; Ceruxim; Cupax; Ecoline; Feí - 
cef; FoucaciIlin; Fredyn Furaxil; Galemin; Genephoxal; Goni ; 
Helatodl; Interblon; Lyprovir; Medoxem; Mevecan; Mosalar ; 
Nelabocin; Nipogalin; Normatenac Receant; Saxetil; Sedopar ; 
Vekfazolin; Yokel; Zagorine; Zetagal; Zilisten; Zinacef; Zinado; 
Hong Kong: Axacet Axim; Cellour; Quali-Ceíúmat; Setuxin ; 
Xorimax; Zinacefc Zinnat; Hung.: Ceíurint; Ceroxim; Xorin ; 
Xorimax; Zinaceỉ; ZinnaL' ĩnđia■ Actum; Adexim; Altace ; 
Altum; Anorex; Arixime; Atom; Aucee; Axaceí; Axepúl; Axeri ; 
Axetứn; Axtl; Bacticeb Baroceb Benceí; Bigceỉ; Bioceí; Bullce ; 
C-Furo; C-Tri-T; Cascet’ Ceax; Cef-Vepan; Celakind; Celan; 
Ceíar; Ceíasyn; Ceíexl: CeGeỉ; Ceíking; Ceũet; Celob; Ceíoget; 
Ceỉoprim; Ceforim; Celorox; Ceíos; Ceíoxim; Ceípil; Ceíta; Ce - 
tab; Cehal; Cehra; Ceỉtum; Cefu; Celubir; Celucin; Ceíuco ; 
Celunis; Cetupet Ceturin; Cehisym; Cefutab-0; Ceíuvik; Cefyi - 
ex; Cefzim; Ceplex; Cepokcm; Cerom; Ceroxitum; Cesai; Ceú ; 
Ceurox; Cilixem; CTrox; Curoxim; Cutil; Cuxim; Oaltum; Der: ■ 
cef; Difu; Duxim; Edruceí; Ethiceí; Everceí; Exeption; Exirru; 
Plamicet Forcef; Forcez; Forex; Forkem; Fucef; Purion; Furr • 
bid; Furomax; Furome; Furox; Furoxil; Fydoroxim; Glyph-Z\ ; 
Gocel; I-M-Sure; Iflacef; Insiỉu; Intraceí; Iviroxime; Jaxe; J o x ạ ; 
Kaứcet; Kaxitel; Keístan Ketuel; Kem; Kincef; Klime; L-Turr; 
Lazocin; Luroxime; Magna; Magnaceỉ; Martec; Maxim; Max- 
tum; Mttump; Milceí; Neftum-AXT; Neroxim; Niíoximt; 
Novaroxim; Oceí; Omnbdm; Oruf; Supacel; Indon.: Anbactn; 
Cehiroxt; Celodd; Cethixim; Kalcel; Kenaceít; Oxtercic; 
Roxbit; sharox; Soxime; Zinaceff; Zinnat; IrL: Ceftal; Zinace ; 
ZinnaL' Israel: Celurax; Cer03dmf; Keturim; Pan-Cefuroximt; 
Zinacef: Zinnac Ital.: Biocidint; Celoprimt; Ceíurin; Curoxiir; 
Duxima; Itorex; Lafurexf: Oraxim; Supero; Tilexim; Zinnai; 
Zinocep; Zoref; Malaysia: Altaccí; Anikef; CeAour Elurox: Fur- 
oxime; Vaxcel Ccluroxime; Xorlmax; Xylid; Zinacef; Zinnat; 
Zocef; Mex.: Celabiot; Ceỉagen; Ceíuracet; Cetoxil; Froxal; 
Fucerox; Furobioxin; Magnaspon Novador Ximaken; Xorulec; 
Zinnat; Neth.: Aprokam; Zinace{; Zinnat; Norw.: Zinace{; NZ: 
Axetine; Zinacef; Zinnat' Phìlipp.: Aeruginox; Altacel; Ambix- 
ime; Axet' Axuroceí; Bactipoz; Betccí; C-Tri T; Ceíogen; Ceítil; 
Cetudlt; Celumax; Ceturex; Cefuzime; Cervin; Cesavess; Cido- 
kez; Cimex; clovixime; Curecef; Darcet Ecoceí; Educeí; Elix- 
ime; Emixor; Eoroxime; Eroxmit; Eurimax; Finax; Fubaxyn-t; 
Furocefc Furocem; Furomax; Furoximt; Furoxy; Harox; Iíurax; 
Iníekor; Jectocef; Kaítax; Kefezy; Ketox; Kelstar; Kelsyn; Kcfur- 
ox; Keunzeb Lasuzef; Laxinat; Loxaưelt: Medxil; Medxime; 
Medzyme; Mlcrozef; Panaxim; Panjecxime; Pheoronex; Plero- 
zef; Proturex; Rexoíen; Rezaỉil; Robisef; Rocel; Romiceí; Rovdx; 
Roxetìt Roxicel; Roxime; Roxymt: Ruceí; Ruxim; Sharox+; 
Shincet Teikeden; Unoximed; Viuroxima; Xorimax; Zefcid; 
Zetsur; Zefur; Zefuxim; Zegen; Zenoxim; Zinace(; Zinaí; Zinnat; 
Zoltax; Zurenix; Pol.: Biohiroksym; Bioracet Ceroxim; Novocef; 
plixymt; Tarsime; Xelaceí; Xorimt; Xorimax; Zamur; Zinace(; 
Zinnat; Zinoxx; PorL: Antibioxỉme; Axacet Cefofixf: Condro- 
naq Curoxime; Pamiceí; Lusocelt; Saracet Zipos; Zore[; Rus. 
Antibioxim (Ah™6hoxchm); Axetine (Akccthh); Ceíurabol 
(lỊeộypaõon); Ceturuỉ (iieộypyc); Cetyl (llemn); Kelsta- 
(Keộciap); Ketoceí (Keroueộ); Proxime (IIpOKCHM); Supero 
(Cynepo); Xorim (KcopHM); Zinacef (3MHaue4>); Zínnat (3HHHar) 
S.AỊr.: Auroxỉme; Betaroxime; Ceíasyn; Cehi-Hexal; Ceroxim, 
CipoDx; CuroAx; Intraceít; Medaxime; Zefroxe; Zefurime. 
Zinacefc Zinnat; Zỉnoxime; singapore: Bearceỉ; CeítiL' Ceíxin. 
shincet Xorứnax; Zinacet Zinnat; Spain: Curoxirtiat; Niva- 
dorf; Selant; ZinnaL' Swed.: Zinacef; Zinnatt; Switz.: Ceíurùn; 
Zinace£ Zinat; Thai.: Axuroceff; C-Tri T; Ce£amarf; Cehirim: 
Farmace{; Furoxime; Magnaspor; Neurox; Seíuxim; Zinacef; 
Zinnat; Zoce£ Zoneft; Turk.: Akseb Ceíaks; Ceiatin; Cdurol 
Eníexia; Mulúsel; OraceMn; Setaktil; SeSur, Seluroks; Zinnat. 
UAE: Ceỉuzime; UK: Aprokam; Zỉnacef; Zinnat; Ukr.: Aksei 
(Axceộ); Biohiroksym (EHOỘypoKCHM)t; Ceíoctam (Ụeộoicrau); 
Cehimax (ỈỊeộyMaicc); Cetutil (Ileộynui); Cetil (ựenui); Enlexia 
(3hộckciu); Kimaceí (KHMaaeộ); Mikrex (MHKpexc); Spizef 
(Cnnaeộ); Zinaceí (3HHane4>); Zinnat (3HHH3T); USA: Ceítin; 
Zinace{; Veneỉ.: Xorim; Zencef; Zinace{; Zínnat.

MuM-ingredienl Preporationi. India: Baaocei; C-Tri EM; Ceíos- 
S; Covadl-CV; Intracef-CV; Ocef-CV.

Pharmocopoeial PreparaHons
BP 2014: Ceỉuroxime Axcdl Oral Suspension; Ceíuroxime Axetil 
Tablets; Ceỉuroxime Eye Drops; Celuroxime Injection; Cefur- 
oxime Intracameral Inịection;
USP 36: Ceíuroxime Axetil for Oral Suspension; Ceíuroxime 
Axetil Tablets; Ceíuroxime for lnjection; Cefuroxime Inịection.

All cross-reíerences reíer to entries in Volume A
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Cethromycin IUSAN, HNNI

A-195773; Abbott-195773; ABT-773; Céthromycine; Cethro- 
mycinum; Cetromidna; UeTpoMMHMH.
(3aS,4fl,7/?,9/?,10fl,1Ifl,l3fl,15fl,15aR)'4-Ethyl-3a,7.9,11,13,15- 
hexamethyl-11 -{[3-(quinolin-3-yl)prop-2-ènyl]oxyM 0-{[3,4,6- 
trideoxy-3-(dimethylamino)-3-D-xy/o-hexopyranosyl]oxyỊ 
octahydro-2H-oxẩcyclotetradecino[4,3-ífloxazole-2,6,8,14 
(1H,7H,9H)-tetrone.
C42H5,N3Oio=765.9 
CÃS — 205110-48-1.
UNII — 20086219X6. ....... ..Cl

P ro P le  ;

Cetbromytín i ỉ  a ketolide antíbaaerial under investigation 
for the treatment of susceptible respừatory-tract iníections.

Reíerences.
1. Dougherty TJ, Barrett JF. ABT-773: a  ncw  ketoỉỉde antỉbiỡtỉc. Expert 

Opin Invest Drugs 2001; 10: 343-51.
2. zhanel GG, t í  ai. The ketoỉỉdes: a crítỉcaỉ revỉew. ữrugs 2002; 62: 1771- 

1804.
3. zhanel GO, t í  a i  Ketolỉdes: an  emergỉng Deaanent for macrolide- 

resỉstant respỉxatorỵ iníections, ỉocusing on  s. pneumonỉae. Expert Opin 
Smers ữntgs 2003; 8: 297-321.

4. Reinert RR. Clỉnỉcal eữicacy ọf ketolỉdes ỉn the treatment of respiratory 
traữ  iníeaỉons. J  Aỉứimicrob ơữm othtr  2004; 53: 918-27.

5. Anonym ous. C ethrom yrin: ■ A-195773, A -195773-0. A-1957730, 
Abbotl-195773, ABT 773. Drup R D 2007; 8: 95-102.

6. Hammerschỉag MR, Shanna R. Use of cethrom ydn, a  cew  ketolỉde. for 
ơeatm ent of oommunity-acquired respiratory inỉectỉoas. Expert Opin 
ừtvtst Drugs 2008; 17: 387-400.

7. Raíie s, tí ai. Cethroroydn: a promỉsỉng n ew  ketoỉỉde antìbiotic ỉor 
respỉratory iníectìons. Phanruưoứterapy 2010; 30:290*303.

Chloramphenicol IBAN, riNNỊ
Chloramíenikol; Chloramíenikolis; Chloramphénicol; Chlor- 
ạmphenícolum; Chloranfenicol; Cloranfenicol; Kloramíenikol; 
Klóramíenikol; Kloramfenikoli; Laevomycetinum; 
XnopaMỘeHMKO/i.
2,2-Dichloro-N-[(a/?,[3fì)-(ỉ-hydroxy-a-hydroxymethyl-4-nitro-
phenethyQacetamide.
CnHuCI2N20 5=323.1 
C45 —  56-75-7.
ATC —  D06AX02; DI0AF03; G01AA0S; J01BA01; SOIAA01; 
S02AA01; S03AA08.
:ATC Vet — QD06AX02; QD10AF03; ÓG01AA0S; QJ018A01; 
Q3S1BA01; QS01AA01; QS02AA01; QS03ÁA08. 
um —  66974PR9Q1. .

NOTE. CPL is a code approved by the BP 2014 for use on 
single unit doses oỉ eye drops containing chloramphenicol 
where the individual Container may be too small to bear aỉl 
the appropriate labelling iníonnation.
Pharmacopoeias. In Chín., Eur. (see p. vii), lnt.r Jpn, us, and 
Viet.
Ph. Eur. 8: (Chloramphenicol). A substance produced by 
the grovvth of certain strains of Streptomyca venezuelae, but 
now mainly prepared synthetically. A white, greyish-vvhite 
or yellowish-white, fine crystalline povvder or fine crystals, 
needles, or elongated plates. Slightly soluble in w aten ừeely 
soluble in alcohol and in propylene glycol. Protect írom 
light.
USP 36: (Chloramphenicol). Fine, white to greyish-vvhiteor 
yellowish-white, needle-like crystals or elongated plates. 
Soluble 1 in 400 oí water; íreely soluble in alcohol, in 
acetone, in ethyl acetate, and in propylene glycol. pH of a 
2.5% suspension in water is betvveen 4.5 and 7.5. Its 
Solutions are praaically neutral to litmus. It is reasonably 
stable in neutral or moderately acid Solutions. Store in 
airtight containers.

Chloramphenicol Palmitate IBANM. riNNMi 
Chloramfẹnikoliọ' palmitata’s;‘CHỈọrầmfếnikol-palmitát; Chlor- 
amíeníkoíu palrnỉtynian; Chloramphenicol Ú-Palmitate; 
ChlọramphénicoỊ Palmitate de; Chloramphẹnícoli Palrriitas; 
Chloramphẹnicoípầlmitat; Cloraníenicól, palmítato de; 
Kloramíenịkolìpalmitaatti; Kloramíenikolpalmitat; Klóramíe- 

inikoi-pàlmitát; Paìmitato de cloraníenicol; Palmitylchloram- 
phenicot; XnopaMỘeHHKO/ia ria/ibMUTaT. 

•C27K,jCI2Nj0 6=561.5 .
CAS — 530-43-8. .
ÀTC —  D06AX02; D10AF03; G01AA05; J01BA01; S0ĨAA01; 
■S02AA01; S03AA08 r
; A7C Vetr — ; QD06AX02; Qỏ 10AF03; QG01AA05; 'QJ01BA01; 
QS01AẠ01; QS02AA01; QS03AA08. '
ŨNII — 43VƯ4207NW

Pharmacopoeias. In Chín., Eur. (see p. vii), Int., Jpn, us, and 
Vưt.
Ph. Eur. 8: (Chloramphenicol Palmitate). A Ễne, white or 
almost white, unctuous, povvder. M.p. 87 degrees to 95

degrees. Chloramphenicol palmitate shows polymorphism 
and the thermodynamically stable form has low bioavail- 
ability following oral administration. Practically insoluble in 
vvater; sparingly soluble in alcohol; ừeely soluble ỉn 
acetone; very slightly soluble in hexane. Protect from light. 
USP 36: (Chloramphenicol Palmitate). A fine, white, 
unctuous, crystalline powder, having a íaint odour. M.p. 87 
degrees to 95 degrees. Insoluble in vvaten sparingly soluble 
in alcohol; ừeely soluble in acetone and in chloroíorm; 
soluble in ether; very slightly soluble in hexane. Store in 
ainight containers.

Chloramphenicol Sodium Succinate
ỊBANM,rlNNMI
Chloramíenikolio natrio sukdnatas; Chloramfenikol-5ukahát 
sodná sủl; Chloramphenicol a-Sodium Succinate; Chloram-' 
phénicol, Sucõnate Sodiquẹ ,de; Chloramphenìcolhỹdro- 
gensuccinat-Natrium; Chtoramphenicoli. Natội Succinas; 
Cloranfenicoi, succinato sódico de; Kloramíenikol Sũksinat 
Sodyum; Klóramfẹnikol-hidrogénszukđnátnátrium; Kloram- 
íenikolinatriumsuksináatti; Kloramíenikolnaữiùmsuccinat; 
Succinato sódico de cloraníemcol; XnopaMỘeHMKO/ia 
Haĩpna CyKLiMHaT.
C,5H,5C!2N2Na08=44S2 .
CAS -  982-57-0. ■ ■
ATC — D06AX02; D10AF03; G01AA05; J01BA01; so ĨAA0 ỉ; 
S02AA01; S03AA08. ' •
ATC Vet —  QD06AX02; 00 Ỉ0AF03; QG01AA05; CU01BA01; 
oso 1AA01; QS02AA01; QS03AA08. r; ' L
UNII —  872109HX68. •

Pharmacopoeias. In Eur. (see p. vii), bít., Jpn, us, and Vừt. 
Chín, indudes Chloramphenicol Hydrogen Sucdnate.
Ph. Eur. 8: (Chloramphenicol Sodium Succinate). A white 
or yellowish-white hygroscopic powder. Very soluble in 
water; ừeely soluble in alcohol. A 2 5 % solution in water has 
a pH of 6.4 to 7.0. Stóre in airtight containers. Protea írom 
light.
USP 36: (Chloramphenicol Sodium Sucdnate). A light 
yeỉlow powder. Freely soluble in water and in  alcohol. pH of 
a solution in water containing the equivalent of chloram- 
phenicol 25% b  between 6.4 and 7.0. Store in airtight 
containers.

Incompatibility. Incompatibility or loss oi actỉvity has been 
reported betvveen chloramphenicol and many other sub- 
stances. Other ỉactors, espedally drug concentration, may 
play a part and incompatibilities are most often seen vvith 
concenttated Solutions.

ơses and Administration
The risk of ìưe-threatening adverse eữects, pardcularly 
bone-marrow aplasia, has severely limited the dinical 
useỉulness of chloramphenicol, although it is still widely 
used in some countries. It should never be given 
systemically for minor iníections and regular blood counts 
are usually advisable during ơeatm ent. The third- 
generation cephalosporìns replaced chloramphenicol for 
many of its lormer uses, and there are consequendy few 
unambiguous indications for its use. It has been used in 
severe typhoid and other salmonellal infectìons, aỉthough it 
does not eliminate the carrier State. Chloramphenicol is an 
altemative to a third-generation cephalosporin in the 
ưeatment of barterial meningitis, both empirically and 
against sensiti ve organisms such as Haemophiíus inỊluemae. It 
may be used as part of a multidrug regimen for the 
treatment of inhalation and gastrointestinal anthrax. It has 
been used in the treatment of severe anaerobic inlections, 
particularly in brain abscesses, and in iníectìons below the 
diaphragm where Bacteroides fragiỉis is olten implicated; 
hovvever, other drugs are usuãllỹ prelerred. Althõugh the 
tetracyclines remain the treatment of choice in rickettsial 
iníections such as typhus and the spotted íevers, chloram- 
phenicol is also used as an altem ative w here the 
tetracydines cannot be given.

Other baaerial inlections in vvhich chloramphenicol may 
be used as an altemative or ad juna  to other drugs indude 
aainomycosis, ehrlichiosis, cystic Sbrosis, severe gastto- 
enteritis (induding Salmonella enteritis, cholera, and 
Yersinia enteritis), gas gangrene, granuloma mguinale, 
severe Haemophilus inỊluemae inỉectỉons (for example in 
epiglottitis), severe melioidosis, pelvic inAammatory 
disease, plague (espedally ư meningitis develops), pneu- 
monia, psittacosis, Q íever, relapsing íever, tularaemia 
(espedally when meningitis is suspected), and Whipple's 
disease. For details of these inỉections and their treatment, 
see under Choice of Antibacterial, p. 172.2.

Chloramphenicol is extensively used in the topical 
treatment of ear and, in particular, eye inỉections, dẹspite 
the fact that many of these are mild and seư-limitlng. It has 
also been used topically in the treatment of skin iníections.

When given rystemically, chloramphenicol is usually used 
orally as capsules or as a suspension of chloramphenicol 
palmitate. When oral use is not íeasible, water-soluble 
chloramphenìcol sodium sucdnate may be given inưave- 
nously, but oral therapy should be substituted as soon as 
possible; an intravenous dose should be injected over at 
least 1 minute or given by slow • intravenous iníusion. 
Intramuscular inịection is controversial because of doubts 
vvhether absorption is adequate.

Doses are expressed in  terms of chloramphenicol base 
and are simỉlar w hether given orally or intravenously. 
'Chloramphenicol palmitate 1.7 g and chloramphenicol 
sodium suctínate 1.4g are each equivalent to  about lg  oí 
chlorainphenicol base.

The usual dose is 50 mg/kg daily in dỉvided doses every 6 
or 8 hours; up to lOOmg/kg daily may be given in 
meningitis or severe iníections due to moderately resistant 
organisms, although these higher doses should be reduced 
as soòn as possible. It has been recommended that treatment 
should be continued after the padends temperature has 
retumed to normal for a íurther 4  days in rickéttsial 
diseases, and for 8 to 10 days in typhoid íever, to mlnimise 
the risk of relapse.

In the topical tteatm ent of eye iníections, chlorampheni- 
col is usually applied as ạ  0.5% soỉution or as a 1% 
ointment. Generally, drops are applỉed up to 6 dmes daily. 
Severe inlectìons may need more hequent dosing initially, 
redudng gradually once the inỉection is controlled. When 
ointment is used, it may be applied once daiỉy at night ư 
drops are used during the day, or 3 or 4 times daily ư used 
alone.

For bacteiial iníections in otitis extema, chlorampheni- 
col has been given as ear đrops in a Sttength of 5 or 10%. A 
dose of 2 or 3 drops to  the aữected ear 2 or 3 times daily has 
be en used.

Chloramphenicol has also been useđ in the form of otheT 
derivativa induding the glydnate, the pahnitoylglycolate, 
the pantothenate, the stẽaglate, the stearatê, and the 
hydrogen sucdnate. -

Administration. W ben parenteral use of chloramphenicol 
is necessary the Intravenous route is generahy preíerredi 
although the intramuscular route has been advocated. 
Adequate serum concentrations aher intramuscular injec- 
tion have been reported,1-2 although this is conttary to the 
widely held belieỉ tha t chloramphenicol sodium sucdnate 
is poorly absorbed by this route. Pain on injectỉon was also 
daimed to be minimal.1 Aíter a study in  children vvith 
bacterìal meningitis,3 ơeatm ent with intramuscular chlor- 
amphenỉcol for 2 or 3 đays lollovved by oral therapy has 
been suggested, although a later study2 íound that the 
intramuscular route produced therapeutic concentrations 
when the oral route did n o t  However, it has been said4 
that children describe intramuscular chloramphenicol as 
amongst the vvorst ưeatments they ever receive, and cer- 
tainly much worse than  the insertion of intravenous can- 
nulaẽ.

1. shann F, et al. Absorptlon of chloramphcnỉcol sodỉum sucõnate after 
intramuỉcular adm iaisơadon in children. N E n ỊU M tá  1985; 313 :410- 
14.

2. Weber MW, tỉ  ai. Chloramphcnicữl phaimacoldnetỉca ỉn ỉnỉants iess 
than three months ot age ỉn the Fhỉlỉppỉnes and The Gambia. Ptdỉatr 
btfeứ Dà J 1999; 18: 896-901.

5. shann f .  a  al. Chloramphenlcol alone v enus chloramphenicol plus 
penicỉllin for baaerỉa l menỉngỉtỉs ỉn chỉldren. Lancet 1985; 11681-3.

4. Coulthard MG, Lamb WH. Antỉbiotìcs: intramuscular or ỉnnavenous? 
Lmca  1985; 11:1015.

Administratíon in children. Because of metabolic diỉfer- 
ences, neonates and premature iníants will generally 
require lovver system ic doses than older inỉants and chil- 
dren. where there is no altemative to the use of chloram- 
phenỉcol, the doses recommended ãccording to age and 
maturity are as íollovvs:
• all neonates up to 2 weeks old: 25 mg/kg daily in divided 

doses (the BNFC suggests 2 divided doses a t intervals of 
12 houn) by intravenous inịection

• Ịuỉl-term neõnates 2 weeks ofãge and older: 25 to 50mg/kg 
daily given in divided doses of 12.5mg/kg every 6 to 12 
hours

• premature neonates 2 weeks oỊ age or older, and inỊants with 
suspeđed intmature metabolic processes: 25mg/kg daily 
intravenously in divided doses

• inỊants and childrat aged l  month to 18 years: where 
metabolic processes are mature, as for adults (see Uses 
and Adminisứation, above). Where immature metabolic 
processes axe suspected a reduced dose of 25mg/kg daily 
in divided doses has again been recommended

Blood concentration monitoring is recommended when 
using parenteral o r oral chloramphenicol in neonates, 
children vvith im mature metabolỉc processés, arid- for 
children receiving higher dose ranges for serious iníections. 
It is also preferred for those under 4 years oỉ age. For details 
of recommended plasma concentrations, see Precautions,
p. 260.2.

The Symbol t  denotes a preparation no longer actively marketed
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Chỉoramphenicol top ica l eye and ear preparatìons are 
used similarly to use in adults (see Uses and Administration, 
p. 257.2).

Enterococcal infecrions. The emergence oi resistance to 
vancomydn among enterococcal isolates has required the 
development of new  therapeutic options such as linezolid, 
daptomycin, tígecydine, and quinuprỉstỉn/daUopristin for 
the treatm ent of vancomydn-resistant enterococcal iníec- 
tions (p. 181.1). There is, hovvever, no Standard treatment 
and choice of antibaaeríal depends on local pattems of 
resistance and antibacterial sensitivity tests. Some reports 
have indicateđ that chloramphenicol may be eữective 
against vancomydn-resistant Enterococcus / 'aedum.'•J
Although no  signiScant effect of chloramphenicol on mor- 
tality was íound in one small study,4 a retrospective analy- 
sis5 of the outcomes of 6 patients with bacteraemia due to 
vancomydn-resistant Enterococcus fatáum  conduded that 
diloramphenicol was eííective and should be considered 
as a treatm ent optíon. However, vancomydn-resistant 
enterococd also resistant to chloramphenicol have been 
reported.4

1. Norris AH. et ai. Chloramphenicol íor the trcaim enỉ oí vancomyđn- 
resùtam  emcrococcal iníections. Clin !nfect Dis 1995; 20: 1137-44.

2. Papanỉcoỉaou GA. ft a i  Nosocomial inỉections with vancomycin- 
rcsistam Enterococeus faedum  in liver transplam recipiems: risk íaaors 
for acquỉsition and monaiiry. ơ in  ìnỊtci Dis 1996; 23: 760-6.

3. Mato SP. ff  ai. Vancomydn-resistam Enierococcus íaccium meningiũs 
successỉuỉỉy treated vvith chloramphenicol. PtdiatT ỉnỊecĩ Dừ J  1999; 18: 
483-4.

4. Lautenbach E. et ai. The rote oí chloramphenicol ỉn the ưeaunent of 
bloodstream iníection due 10 vancom ydn-resistam  Enterococcus. ơ in  
btfea Dà 1998; 27: 1259-65.

5. Ricaurte JC, et ai. Chỉoramphenicol treaunent íor vancomydn-resistant 
Enterococcus íaedum  bacteremia. Clin Microbioỉ Infed 2001; 7: 17-21.

6. Lautenbach E, tí ai. Emergence of resỉstance to chỉoramphenicol among 
vancom ydn-resistant emerococcal (VRE) bloodstream isoỉates. Inl J  
Antimkrob Agenữ 2004; 23: 200-3.

Adverse Effects and Treatment
Chloramphenicol may cause severe and sometimes latal 
adverse effects. The most serious of these is bone-maưow 
depression, which can take two dưferent íorms. The first is a 
íairiy common dose-related reversible depression occurring 
usually vvhen plasma-chloramphenicol concenơations 
exceed 25m icrogranis/m l or w hen adult doses are greater 
than 4g  daily, and is characterised by morphological 
changes in the bone marrovv, decreased ừon utiỉisation, 
reticulocytopenia, anaemia, leucopenia, and thrombocyto- 
penia. ĩh is  effect may be due to  inhibition of protein 
syntheãs in  the mitochondria of bone marrovv cells.

The second and apparently unrelated íorm of bone- 
marrovv toxidty is severe irreversible aplastic anaemia. This 
is íairiy rare, w ith a suggested inddence of about 1:18 000 to 
1:50000, aỉthough the inddence varics throughout the 
world, and is not considered to be dose-related. The aplasia 
usually develops after a latent period of vveeks or even 
months and has been suggested to be the result of a nitrated 
benzene radical produced in vivo. It is considered that there 
may be some genetic or biochemical predisposinon, but 
there is no way of identiíying susceptible patients. Although 
most cases ỉollovv oral use, aplasia has also occurred aỉter 
intravenous and topical (eye drops) use of chloramphenicol. 
Survival is most likely in those vvith early onset aplasia, but 
they may subsequently develop acute myeloid leukaemia.

A toxic maniíestation—the 'grey syndrome' or 'grey baby 
syndrome'—characterised by abdominal distension, vomi- 
tlng, ashen colour, hypotherm ia, Progressive pallid 
cyanosis, irregular respiration, and drculatory collapse, 
ỉollovved by death in a few hours or days, has occurred in 
premature and other nevvbom iníants given large doses of 
chloramphenỉcoL The syndrome is assodated with high 
plasma .concenữations of chloramphenicol, due to reduced 
capadty for glucuronidanon and decreased glomerular 
íiltratíon in  children of this age, leading to drug 
accumulatíon. Recovery is usually complete ư the drug is 
vvithdravvn early enough after onset, but up to 40% of 
iníants w ith the full-blown syndrome may die. The 
syndrome has also been reported in inỉants bom to mothers 
given chloramphenicol in late pregnancy or labour. A 
similar syndrome has been reported in adults and older 
children given very high doses. .

Prolonged oral use of chloramphenicol may induce 
bleeding, either by bone-marrow depression or by redudng 
the intestinal flora w ith consequent inhibition of vitamin K 
synthesis. Haemolytíc anaemìa has occurred in some 
patients w ith the M editerranean íorm of glucose 6- 
phosphate dehydrogenase deíidency, but is rare in patients 
with. milder torms of the dehdency. Paroxysmal noaum al 
haemoglobinuria has also been reported.

Peripheral ạs vvell as optic neurids has been reported, 
usually in patients tteated over prolonged periods. Although 
ocular symptoms are oíten reversible u  .ơeatm ent is 
w ithdraw n early, perm anent visual im pạirm ent or 
blindness has occũrred.

Other neurological symptoms have induded encephalo- 
pathy with coníusion and delirium, depression, and

heađache. Ototoxicity has also occurred, especially after 
the use of ear drops.

Hypersensitivity reactions induding rashes, íever, and 
angioedema m ay occur especially aíter topical use; 
anaphylaxis has occuưed but is rare. Jarisch-Herxheimer 
reactions may also occur. Gastrointestinal symptoms 
induding nausea, vomiting, and diarrhoea can íollovv oral 
use, Disturbances oí the oral and intestinal flora may cause 
stomatitis, glossitis, and rectal initation. Patients may 
experience an intensely bitter taste after rapid intravenous 
use of chloramphenicol sodium sucdnate.

Aplastk anoemio. A revievv* of the toxidty of chloram- 
phenicol and related drugs, ỉnduding the potential role of 
the p-nitro group in produdng aplastic anaemia. indicated 
that derívatives such as thiamphenicol, vvhich lack this 
grouping, are not assodated with increased inddence of 
aplastic anaemia.

For a discussion of the risk of aplastic anaemia assodated 
with topical use of chloramphenicol eye drops, see under 
Ocular úse. p. 260.3.

ỉ. Yunỉs AA. Chloramphenỉcol: relaúon of structure to activity and 
toxidty. Ann Rcv Pharmacoì Toxicaỉ 1988; 28: 83-100.

Etìects on the liver. Isolated cases of hepatotoxicity, 
induding hepatitis and jaundice, have been reported aíter 
systemic use of chloramphenicol.

In a case report1 hepatitis also occurred in a 37-year-old 
patient atter a 5-day course of chloramphenicol 0.5% eye 
drops; the patient presented 7 days after the end of 
treatment vvith lethargy, pruritus, dark urine, sderal iaerus, 
and elevated liver-transaminase values. A liver biopsy 6 
vveeks aíter stopping chloramphenicol was highly sugges- 
tive of drug-induced hepatitis, and transaminase values 
retumed to normal vvithin 10 months of stopping the eye 
drops.

1. Doshỉ B, Sarkar s. Topica) administration oỉ chloramphcnicol can induce 
acute hepatitis. BMJ 2009; 339: 574.

Overdosage. Charcoal haemoperíusion vvas ỉound to be 
far superior to exchange translusion in the removal of 
chloramphenicol from blood, although it did not prevent 
death in a 7-week-old iníant vvith the 'grey syndrome' 
after a dosage error.1

1. Freundlich M, et ai. Management oí chloramphenicol intoxĩcailon ìn 
íníancy by charcoal hemoperíusion. J Pediatr 1983; 103: 485-7.

Precautions
Chloramphenicol is contra-indicated in patients with a 
history of hypersensitivity or toxic reaction to the drug. It 
shouỉd never be given systemically íor minor iníections, 
prophylaxis, or vvhere less toxic antibaaerials could be used. 
Repeated courses and prolonged treatm ent should be 
avoided and it should not be used in patients with pre- 
existing bone-marrow depression or blood dyscrasias. 
Routíne periodic blood examinations are advisable in all 
patients. but vvill not w am  of aplastic anaemia.

Use of chloramphenicol with other drugs liable to depress 
bone-marrovv íunction should be avoíded.

Excessive blood concenơations may occur aỉter usual 
doses ừi patients with hepatic or renal impairment, or in 
premature and full-term neonates who have immature 
metabolic processes. Liccnsed produa iníormation recom- 
mends dose reduction in such patients, based on monitoring 
of semm chloramphenicol concentrations; a suggested 
range for peak plasma concentrations is 10 to 25 
micrograms/mL and for ưough concentrations, 5 to 15 
micrograms/mL. In addition. spedỉic dosage guidance is 
given íor neonates (see Adminisơation in children, 
p. 257.3), although they should never be given chloram- 
phenicol systemically (unless it may be life-saving and there 
is no altemative treatment) because of the risk of 'grey 
syndrome'.

Chloramphenicol readlly crosses the placenta and u s  
licensed product iníoimation recommends that use duríng 
pregnancy or at term  should be undertaken vvith caution 
due to potential toxic eữects on the íetus. Equivalent UK 
iníormation lists pregnancy as a conưa-indication to the 
systemic use of chloramphenicol. Hovvever, see also p. 260.3 

Chloramphenicol may interíere vvith the development of 
immunity and it should not be given during active 
immunisatỉon.

Breast ỉeeding. Chloramphenicol is distríbuted into breast 
milk1 and the last available guidance from the American 
Academy of Peđiatrics2 considered that its use by mothers 
during breast teeding might be oi concem, since there 
have been reports of possible idiosyncratic bone-marrow 
suppression in the infant.

1. Havelka J, f t  aỉ. Excretion of chloramphenicol ỉn bum an milk. 
Chemotherapy 1968; 13: 2 0 4 - ỉ ỉ .

2. American Academy of Pediaơics. The ưansỉer oí drugs and other 
Chemicals into hum an mỉỉk. Pediatria 2001; 108: 776-89. [Retired May 
2010] C orreaion. ibid.; 1029. Also available at: htrp://aappỡlicy. 
aappublications.org/cgi/comem/full/pediatrics%3b 108/3/776 (accessed 
25/05/04)

Ocular use. Ocular chloramphenicol is widely used in the 
UK for the treatm ent of superiidal eye iníections. In view 
of the potential for serious toxidty, such as aplastic anae- 
mia, after systemic absorption some, particularly in the 
USA, have advised tha t its ocular use should be restricted 
to situatỉons vvhere there is no altemative tteatm ent.1 
Hovvever, apart from patients with a personal or íanũly 
hỉstory oỉ blood dyscrasias, the use, partlcularly oỉ short 
courses, vvas delended by several spedalỉsts in the UK,2'4 
and the arguments have been the subjed of several 
reyiews.’'7 Prospeaive case-control studies vvere consid- 
ered necessary to clarity the risk.* One such study,’ invol- 
ving 145 patỉents w ith aplastic anaemia and 1226 conưols, 
found that only 3 of the patỉents had been exposed to ocu- 
lar chloramphenicol, and calculated that the absolute risk 
was no more than 0.5 cases per million treatment courses. 
Similarly, data10 from 2 other studies revealed that none 
of 426 patients w ith aplastic anaemia and 7 of 3118 Con­
trols had used chloramphenicol eye drops. In a survey11 of 
patients who received prescriptions for chloramphenicol 
eye drops the risk of serious haematological toxidty was 3 
per 442 543 patients or 3 per 674 148 prescriptions.

1. Doona M, VVaỉsh JB. Usc of chỉoramphenicol as topicaỉ eye medication: 
Time 10 cry halt? BMJ 1995; 310: 1217-18.

2. Muĩla RJ, et iỉl. Is it tintc to stop using chỉoramphenicol on the eve: íears 
are based on only six cases. BAU 1995: 311: 450.

3. Buckỉey RJK, et j/.  Is it lime ỈO stop using chloramphenicol on the eye: 
safe in patìents w iih no history oí blctod dyscrasía BMJ 1995; 311: 4S0.

4. Ha!l AV, t t  ai. ỉs ú  tim e (0 stop using chluramphcnicol on thc cye: risk is 
low in shon courses. BMJ 1995: 311: 450-1.

5. McGhee CNJ, A nastas CN. W idespread ocular tise oỉ topical 
chloramphenỉcol: ìs there jusiiflable concem regarding idiosyncratic 
aplastic anaem ia? Br J  Ophthalmo! 1996; 80: 182-4.

6. Rayner SA Buckley Ri. Ocular chloramphenicol and apỉastic anacmia: 
is there a lìnk? Drug s*ifety 1996; 14: 273-6.

7. Titcomb L. Ophthalm ic chloramphenicol and blood dyscrasias: a revicvv. 
Pharm J  1997; 258: 28-35.

8. Gordon-Smiih EC. et aỉ. Is it time ỉo siop using chluramphenicol on (he 
cye: prospeaive study of aplastic aruem ia shouid give definitive answer. 
BMJ 1995; 311:451.

9. Lapone J-R, tì  al. Possible assocỉaiion beiween ocuiar chloramphenicol 
and apỉasiic anaem ía—the absolute risk is very low. Br J  ơ in  Pharmacúĩ 
1998; 46: 181-4.

10. VVlholm B-E. c t aỉ. Relaũon of aplastic anaem ia (O use of 
chloramphenicol eye drops in two im em atìonal case-comrol studies. 
BMJ 1998; 316: 666.

11. Lancaister T, a  ai. Risk of serious haematological loxicity with use oỉ 
chlorampbenicol eye drops in a Briũsh generaỉ practice daiabase. BMJ 
1998; 316: 667.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiíìes chloramphenicol 
as porphyrinogenic; it should be prescribed only for com- 
pelling reasons and precautions should be taken in all 
patients.1

1. The Drug Darabase íor Acute Porphyria. Avaiỉable at: h itp ://w vw . 
drugs-porphyria.org (accessed 09/08/11)

Pregnancy. A case-control study involving 22 865 vvomen 
whose babies had congenital abnormalities and 38151 
conữols íound that 52 of the former and 51 of the latter 
had taken oral chloratnphenicol (usually with other 
drugs) during pregnancy.1 There vvas no evidcnce of a ter- 
atogenic eííect of chloramphenicol and it was thought to 
pose little risk in early pregnancy.

1. Czeizel AE. et ai. A population-based case-conưol teratữlogic study of 
oral chloramphenicol treatm em  during pregnancy. Eur J  Epidtmiol 2000; 
16: 323-7.

Sodium contenl. Each g of chloramphenicol sodium 
sucdnate represents about 2.2mmol of sodium.

Interađions
The use of chloramphenicol vvith other drugs that can cause 
bone-m arrow  depression m ay increase th e  risk of 
haematological toxicity, and should be avoided.

Chloramphenicol is inactivated in the liver and may, 
thereíore, interact with drugs that are metabolised by 
hepatic microsomal enzymes. For example, it enhances the 
eííects of coumarin anticoagulants, such as dicoumarol and 
warfarin, some hypoglycaemics such as chlorpropamide and 
tolbutam ide, and antiepileptics such as phenytoin. 
Conversely, the metabolism of chloramphcnicol may be 
increased by inducers of hepatic enzymes such as 
phenobarbital or riíam pidn. Some other interactions 
aííecdng the activity of chloramphenicol are discussed 
belovv.

Chloramphenicol may decrease the eííeas of iron and 
vitamin B12 in anaemic patients and has occasionally 
impaừed the action of oral contracepũves.

For the eíỉects of chloramphenicol on the activity of 
other antibanerials, see AntimiCTobial Action, p. 261.1:

Analgesics. A report of an increase in chloramphenicol 
halMiíe from 3.25 to 15 hours w hen inưavenous paraceta- 
mol was givcn to 6 patients in intensive care 2 hours aỉter 
inưavenous chloramphenicol1 vvas not conbrmed by sub- 
sequent studies in patients receiving oral paracetamol. A 
study in 5 children íound that the haư-life of inưavenous

All cross-reíerences reỉer to entries in Volume A
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chloramphenicol was reduced from 3 to 1.2 hours, vvith 
an mcrease in  dearance, when oral paracetamol was 
given 30 minutes beíorehand.2 Furthennore, a study in 26 
children íound no evidence of altered disposition when 
oral paracetamol was given to patíents receiving intra~ 
vènous chloramphenicol,5 and no signUicant change in 
chloramphenicol pharmacokinetics was found in 5 
patients given oral chloramphenicol and paracetamol.'1

ỉ  Buchanan N, Moodỉey GP. Interaction bervveen chloramphcnicol and 
paracetamol. SAU 1979; 2: 307-3.

2 Spika JS, et a i  Interactỉon betwecn chỉoramphenỉcol and acetamino- 
phen. A nh  Dừ ơứĩd  1986; 61: 1121-4.

3 Keams GL, et ai. Absence o ỉ a pharmacokỉnetỉc interacùon between 
chỉoramphenícoỉ and acetam ỉnophen ỉn diỉỉdren. J  Ptdiatr 1955; 107: 
134-9.

4 Stein CM, et a i  Lack of effect oỉ paracetamoỉ on the phannacokinetỉcs of 
chloramphẽnicoL Br J  ơ ù t Pharmacaỉ 1989; 27: 262-4.

AntiepilepHcs. Serum concenưations of chloramphenicol 
are usuaủy reduced by the hepatic enzyme induction that 
occurs vvìth phenobarbital,1-2 and similar reductions have 
been reported in a case study duríng phmytoin use.5 Con- 
versely, elevated and potentially toxic serum-chloram- 
phenicoỉ concentrations have resulted during phenytoin 
u se2 apparently due to competition for binding sites, 
although increased metabolism may altematively lead to 
decreased seruxn-chloramphenicol concenưacions.

For reíerence to the eHects of chloramphenicol on 
phehobarbital and phenytoin, see p. 537.2 and p. 542.3, 
respectively.

ỉ  Bỉoxham RA. et ai. Chloramphenicoi and phenobaibitone—a drug 
imeractíon. A n h  Dừ Chitd 1979: 94: 76-7.

2. Krasỉnskỉ K  et a i  Pharmacoỉogỉc interactloní among chỉoramphenicoỉ. 
pheiiytỡỉn and phenobarbitaL Peđỉatr Irtfrơ Dừ 1982; 1; 232-5.

3. Povveíl DA. et a l  Interacnons among chỉorampheaicoỉ, phenytoỉn. and 
phcnobarbỉtaỉ in a peđỉatric patíenL J  Pediatr 1981; 98:1001-3.

Antineoplastics. For the effea of chloramphenicol on 
cydophosphamide, see p. 773.2.

Gastrointestinal drugs. Fatal aplastic anaemỉa oỉ rapid 
onsét has occurred in  2 patients who received intravenous 
chloramphenicol and dmetidine.1-2 As there is usually a 
latent period of 2 weeks to 12 months beíore aplastic 
anaeraia develops after chloramphenicol therapy it is plau- 
sible that an  additive or synergistic effect may have 
occurred betvveen the 2 drugs to cause bone-marrovv toxi- 
dty.

1. Parber BF. Brody Jp. Rapỉd deveỉopment of apỉastỉc anemỉa after 
intravenous chloramphenỉcol and dxnetídỉne therapy. Souih MedJ 1981; 
74: 1257-8

2. West BC, et a i  Apỉastỉc anemia assodated with parenteraỉ chioram- 
phenỉcoỉ: revievv o ỉ 10 cases. indudỉng the seconđ case of possibỉe 
ỉncxeased lisk with dm etỉdine. R r/ Infèct Dừ 1988; 10: 1048-51.

bnmunosuppressants. For the e&ect o{ chloramphenicol 
on tìdosporin and on tacrolimus, see p. 1956.1 and 
p. 1977.3, respectively.

Oral contraceptives. For the effect oỉ chloramphenicol on 
oral contraceptives, see Hormonal Contraceptìves, 
p. 2243.1.

Antimicrobiơl Actìon
Chloramphenicol is a bacteriostatic antibiotic w ith a broad 
spectrum of action against both Gram-positìve and Gram- 
negative bacteria, as well as some other organisms.

Mechanừm o f action. Chloramphenicol is thought to enter 
sensitive cells by an active ưansport process. Within the cell 
it bứids to the 50S subunit of the bacterial ribosome at a site 
adjacent to the site of action of the macrolides and 
dindam ydn, and inhibits bacterial protein synthesis by 
preventing attachment of aminoacyl transler RNA to its 
acceptor site on the ribosome, thus preventing peptide bond 
íormation by peptidyl transíerase. The block in protein 
synthesis results in a mainly bacteriostatic action, although 
it may be bacteriddal to some organisms, induding 
Haemophilus inịìuemae, Neừseria meningitìdừ, and Streptacoc- 
cus pneumoniae, at higher concentrations.

Speữrum of actìvity. Chloramphenicol has activity against 
many types of baaeria, although in most cases there are less 
toxic altematives available. The ỉollovving pathogens are 
usually susceptible (but see also Resistance, below):
• Gram-positive cocd induding streptococd such as str., 

prmononiae, str. pyogenes, and the viridanỉ streptococd. 
Sưains of Staphylococcus aureus may be less susceptible, 
and metidllin-resistant staphylococd are commonly 
íound to be resistant. Enterococcal spedes are often 
resistant, but activity against some strains of vanco- 
mydn-resistant enterococd has been reponed

*. other Gram-positive spedes induding Badllus anthrads, 
Corynebaứeríim diphtheriae, Listerìa monocytogenes, and 
ạnaerobes such as Aứinomyces spp., Peptococcus, and 
Peptostreptococcus spp. are usually susceptible. While most 
Cloỉtrídium spp. are susceptible, many strains of c. diffitile, 
particularly those of serõgroup c, are resistant

• Gram-negative cocd such as Neừseria meningitidừ and N. 
gonorrhọeae are usually highly sensitive, as are Haemo-

philus inịỉueraae and a variety of other Gram-negatìve 
bacteria induding Bordetella pertussừ, Brucella abortus, 
Campyỉobacter spp., Pasteurclla, and vibrìo spp. Despite 
good in-vitro activity agaìnst Legioneíla spp., chloram- 
phenicol is not as actỉve in-vivo as many other 
antibacterials (partícularly macrolides and Auoroquino- 
lones) against L. pneumophila
The Enterobacteriaceae vary in their susceptibility, and 
many sưains have shown acquired resistance (see 
below). The susceptìbility of Escherìchia coỉi has marked 
geographic variability, bu t other Enterobacteriaceae,

' indudỉng ơtrobactcr, Enterobacur, Klebsiclla, Protius, 
Skigelìa, Sabnonella, and Yersinia spp. are generally 
susceptible. Chloramphenicol has poor actívity against 
Serratia spp., and Pseudomortas aeruginosa are invariably 
resistant, although Burkholderia (íormerly Pseudomonas) 
spp. are often susceptible

• Gram-negative anaerobes are generally susceptibỉe 
índuding Bacteroidis fragilừ, Vtíllonella, and Fusobađeríum 
spp.

• other susceptible organisms indude Ltptospừa spp., 
spữochaetes such as Treponema pallidum, Chlamydiaceae, 
Mycoplasma spp.. and Rickettsia spp.

• NÕcardia spp. ãre resistant
• CỊiloramphenicol is ineHective against protozoa and 

viruses. However, its reported activlty against Batracho- 
dtytríum dertdrobatitìs, a ỉungus affecting bogs, has 
suggested the possibílity of actívity against other íungi

Activity with other antimicrobừils. As with other bacteríostatic 
antimicrobials, the possibility exists of an  antagonistic effect 
if chloramphenicol is given with a bacteriddaỉ drug, and 
some antagonism has been íhovvn in vừro between 
chloramphenlcol and various beta lactams and aminoglyco- 
sides. The dinical signihcance of most of these inteiactíons is 
usually held to be doubtíul but care is advisable where 
patient íactors or iníection severity make baaeriddal 
activity desirable. Chloramphenicol may competitively 
inhibit the eỉlects of macrolides or lincosamides such as 
dindam ydn because of the adjacency of their binding ãtes 
on the ribosome.

Resistance. Acquired resistance has been vvidely reported, 
although the prevalence of resástance has tended tò đedine 
w here use of the drug has become less ửequent. The most 
commonly seen íorm of resistance has been the production 
of an  acetylơansíerase that inactivates the drug. Such 
resistance is usually plasmid-mediated and may be 
assodated with resistance to other drugs such as the 
tetracyclines. Other mechanisms that may reduce sensitivity 
to chloramphenicol indude reduced penneability or uptake, 
and ribosoĩnal mutation.

The actual inddence of resistance varies considerably in 
diííerent countries and diHerent centres. Epidemics of 
chloramphenicol-resistant Salmonríỉa and Shigella spp. have 
occurred in many areas of the world, particulariy in South 
and South-east Asia and Central and South America, and 
often reflea local usage pattems of chloramphenicol. 
Greater use of altemative antibaaerials has more recently 
resulted in a dedine in chloramphenicol resistance in some 
countries vvhere it was formerly common. Reástance 
among Haemopkilus and Neừseria spp. occurs, and the latter 
may be problematic in developing countries, although it 
does not yet seem to be vvidespread. Acquired resistance has 
also been reported in Staph. aureus, Str. pneumoniae, and Sír. 
pỵogenes.

Pharmacokinetỉcs
Chloramphenicol is readily absorbed when given orally. 
Blood concentrations of lOmicrograms/mL or more may 
occur about 1 or 2 houn  after a single oral dose of 1 g. 
Chloramphenicol palmitate is hydrolysed to chlorampheni- 
col in the gastrointestinal ưact beíore absorption, and the 
sodium sucdnate, which is given parenterally, ỉs probably 
hydrolysed to free drug mainly in the liver, lungs, kidneys, 
and plasma; such hydrolysis may be incomplete in infants 
and neonates, contributing to the variable pharmacoki- 
netics in this age group. Chloramphenicol sodium sucdnate 
is, even in adults, only partially and variably hydrolysed, so 
that blood concentrations of chloramphenicol obtained alter 
the sodium sucdnate is glven parenterally are often lower 
than  those obtained after oral chloramphenỉcol, with up to 
30 %' of a dose excreted unchanged In the urine beĩore 
hydrolysis can take place (but see under Administration,
p -257.3).

Chloramphenicol is vvidely distributed in body tissues 
and íluids; it enters the CSF, giving concentrations of about 
50% of those exisúng in the blood even in the absence of 
inQamed meninges; it diffuses across the placenta into the 
fetal drculation, into breast milk, and into the 'aqueous and 
vitreous humours of the eye. It also enters the aqueous 
hum our aỉter topical appUcation. Up to  ạbout 60% in the 
drculation is bound to plasma protein. The' halMUe of 
chloramphenicol has been reported to range hom  1.5 to 4 
hours; the half-llfe is prolonged in patíents vvith severe 
hepatic impairment and is also much longer in neonates.

Renal impairment has relativelỵ little effea on the half-life 
of the active drug, due to its extensive metabolism, but may 
lead to accumulation oỉ the inactive metabolites.

Chloramphenicol is excreted maỉnly in the urine but 
onỉy 5 to 10% o{ an oral dose appeârs unchanged; the 
remainder is inactivated in the liver, mostly by conjugation 
w ith glucuronic add. About 3% is excreted in the bile. 
Hovvever, most is reabsorbed and only about 1%, mainly in 
the inactive íorm, is excreted in the fàeces.

The absorption, metabolism, and excretỉon of chloram- 
phenicol are subject to considerable interindividual 
yariation, espedalỉy in iníants and chiỉdren, making 
monitoring of plasma concentrations necessary to .deter- 
mine pharmacokinetics in a given patient.

Preparations
Proprietary Preparertions (details are given in Volume B)
Single-ỉngredient Preparaiions. Arg.: Anuar; Biotìcaps;
Chloromycetin; Farmicetina; Isopto Fenicol; KlonaUenĩcob Plu- 
sdoranh Poeníenicob Quemicetina.t; Austral: Chloromycetin; 
Chlorsig; Austria: Halomycetin; Kemicetìnt; Oleomycetint; 
Bros.: Ariíenicob Clora/erúl; Neo Penicol; Profenicolf; Quemi- 
cetina; Sintomicetúia; Uni Fenicolf; Visalmin; Vixmidná; 
Canad.: Ak-Chlon Chloromycetin; Chloroptìct; Diochloram; 
Pentamyceún; Chữẹ. Chloromycetint; Qorampast; Gemitin; 
Chùur. Moisten (iSS); ShuEr Tlanli Runzhu
S ); Pin.: Chloromycetin; Oftan Akvakol; Ohan Chlora; Ger.: 
PosUenìcol C; G r Chloranic Chlorocollyre; Chloromyk; Chlor- 
optic 'Kemicetine; Kemipen; Kramerin; Maltogen; Nlamycé- 
tine; Ursa-Fenol: Hang Kongx Aristophen; Chloroph; chlorsig; 
Elisca; Europhenicol’ Isopto Penicolt; Kemicetine; Optivis; 
Venicolỷ; Xepanicol; Indùr. Aglomỹcetin; Andrecin; Biophẹni- 
col; Chemocetin; chloraán; Chlonnet; Chlorodn; 
Chloromycetin; Dador; Decol; Dexoren; Endor; Eiiteiomyce- 
tin; Eptico; Fencob Kemicetine; Labchỉor; Larmycetin; Ocu- 
chlor; Ọculon Optocol; Panudn; Redon Vanmycetìn; Vitamyce- 
tin; Indon.: chloramex; Chlorbiotíct; cloramidina; Colaint; 
Colme; Colsancetine; Combicetin; Empeecetin; Enkacetyn; 
FenicoLa Ikamicetin; Isotic Salmicol; Kalmicetine; Kemicetine; 
Lanacetine; Licoklor; Mícrotinat; Neophenlcolt; Palmicol; 
RECO; Ribodne; Speisanicolt; Suprachlor; Xepanicol; /l i :  
Chloromycetin; Israel: Chloiphenicol; Phenicol; Synthomydne; 
ItaL: Chemicetina; Mycetín; SiScetina; Vteamỉenỉcolo; Malứy- 
sia: Beaphenicol; Chloramex; Nicob Xepanicolt; Mex.: Abeíen; 
Baridort; Brodl; Chloromycetin; Clomidnt; Clorafenf; clor- 
amedỷ; Cloramỉeni; cloramplen Cloram Cloranmicroii; Clora- 
tenol; Clorarin; Clordilt; Clorienilt: Clorotunon; Clorotan; 
Diarman; Dildort; Enteromidn; Estreptopal; Exacol Fenicol; 
Fenisol; Fenizzardf: Lebrocetin; Ledor Af; Naxof; Oítadil; 
Omycett; Palcolt; Palmidor Palmiler; Palmisol; Prodorilt; Pro- 
nicol; Quemlcetína; Solvaris; Unidor; NZ: chloraiast:
Chloromycetin; Chlorsig; Pkữipp.: Alphagram Otic Anphedor; 
Aphrenil; Biomycetin; C-Phenicol; Chloro-S; Chloro-V; Chloro- 
caire; Chlorómycetin; Chlorsig; CLM; ơovicol; Esnicolt; Fen- 
Alcont; ForasttoI+; Genphenil; Geraíen; Kemlcetinet; Klorien; 
Klomik; Medimycetin; Medoptiq Meưophenicol; Oliphenicol; 
Optomydn: Pediachlon Penachlon Septicyn; Typhidon Veni- 
micetin; Vistachlor; Pol.: Detreomycyna; PorL: Clorodl; Micetí- 
nohalmina; Rus.: Levomycetin (HeBOMHueraH); Synthomydn 
(Chhtomhioíh); S.Afr.: Chloramex; Cblorchol; Chlorcol; chlor- 
nicol; Chloromycetin; Chlorphem Lennacolt; Spersanicol; sin­
gapore: Beaphenicol; Endon Isopto Fenicob Kemicetìnet; Opti- 
chlor; Xepanicol; Swed.: Chloromycetừi; Switz.: Septícolt; 
Thai.: Antìbi-Otíc; Archifen; Chlor-Pyrạd; chloradl: chloram- 
P; Chloramnot; chloroph; Chlorosint; Cogenateỷ; Cógetine; 
FenicoI; GenercinỶ; Levomycetìrit; Med-Chloramp; Mycochỉor- 
inf; Pharmacetin; Pisalứi; Silmycetin; Synchlolim; Unison .Oint- 
ment; Vanaíen; Turk.: Armisetint; Kemicetine; Klorasuksúiac; 
UK: Brochlor; Chloromycetìn; Clorogen; Golden Eye;
Kemicetine; Optrex Iníected Eyes; ukr.: Laevomycetin 
(HeBOMHueTMH); USA: Chloromycetín+; Venez.: Cloítal.
Mubi-ingredient Preparationỉ. Arg.: Acnoxin; Anútlogol; Bioftal; 
Cloriibrase: Colirio Antibiotico CNH; Colirio Oítalmico; Esodar; 
Fluoropoen; Iruxol; Klonovan; Neocortizulf; Oftal-D; Poen- 
bioptal; Quemicetina con Hidrocortisona; Quemicetina Nasal 
Compuesta; Austria: Cortison Kemicetint; Oleomycetin-Pre- 
dnisont; Belg.: De Icol; Braz.: Dexaỉenicòl; Epitezan; Fenidex; 
Fibrase; Fibrinase c/CIoranfenicol; Gino Fibrase; Gino Kollagen- 
ase; Gyno Iruxol; Iruxol; Kollagenase com doraníenicol; Naxo- 
gin Composto; Otomidna; Ouvidonal; Proíenicolt; Regencel; 
Regenom; Sulnil; Canad.: Pentamycetin-HC; Chile: Gemitm 
con Prednỉsolona; Naxogin Compositumt; Otandrol; Sintoỉto- 
na; china: Fukexin (£BJ7Ễfc); Cz_: Spersadex Compositum; 
Denm.: Spersadex Comp; Pin.: Iruxol+; OỊtan C-C; Oftan Dexa- 
Chlora; Pr.: Cebedexãcolt; Ger.: Áquapredt; Ichthoseptalt; 
Gr.: Chlorapred; Cortiphenol H; Dexachlor; Dispersadron-C; 
Gcypirina; Neo-Otil; Nezefib; Otenon Speisadexoline; Sulỉa- 
chlor; SuUachloramphenicol' Sulỉanicole; Hong Kong: Anlinat; 
Cortiphenol Hf; Dexanicolt; Eurodron; Neo-Dex (Improved); 
Sonexa-C; Spersadex Comp; Irtdia: A-Cot Adcort Advin-NC; 
Ảrima; Bactisone; Bedodn-O; Belmycetín-Ct; Bestec Biomy- 
cetin; Candibiotìq CBL; chloramsone; Chlormet-DM; chlor- 
mỉxint; Chloromycedn Ear Drops; CLCD; Clobiotìc Deco-AT; 
Dẹco; Decol-C; Decol-P; Dendon Dexamon; Dexoren-S; Dexo- 
syn-Ch Eligao; Enteromycetin Otiq Eptícọ-D; Excan; Eydor- 
Dexa; Eydor; Flubichloq Fungi-BC; Iníabact; Kemicetine Anti- 
ozena; LBC; Mydn; Mycotiq Ocupol-D; Ocupol; Olotiq Otek- 
ẠC Plus; Otiden; Otiderm; Otina; Otodn; Otocos; Otosym; Per- 
íocyrit; Pyrimon; Indon.: Chloramphecort-H; Chloramphecort;

The Symbol t  denotes a preparation no longer actively marketed



260 Antibacteridls

Gynoxa; Indoson; Kemiderm; Kloramixứi D; Kloramixin; Klor- 
íeson; Naxogin Complex; Otolin; Particolt; Ramícort; Spersadex 
Comp; Israel'. Phenimixin; Taroddin D; Taroddin; Threolone; 
ItaL: Antibioptal; Betabioptab Cỉoradex; Colbiodn; Colbiodn; 
Cortiỉon Chemicetina; Cosmiđdina; Eubetal Antibiotico; Eube- 
tal Ántíbiotìco; Idracemi; Inixol' Vasolen; Xantervit Antibiotico; 
Malaysia: De IcoL' Spersadexolinet; Mex.: Cloiamỉeni Otico; 
Cloran Oticot; Cloxona-O; Fibrase; Levodexan; LevoỉeniL' NIs- 
pit Oíodex; Otalgan; Otííar; Otisen Poral; Pre Clon Soldrìn; Sol- 
tranicob Sulla Cloran; Tredorant; Ulcodermat: Nonv.: Spersa- 
dex med kloramíenikol; Phũipp.: Dexanicol; Idodex' Ipecor; 
Spersađex Compounđ; Port.: Prednưtalmina; Rus.: Candibiodc 
(KaHHHÕHơnnc); Colbiocin (Koji6hoohh); Colbiodn (KoaÕHomut); 
Cortomycetín (KopTOMHuenra); Iruxol (Hpyxcon)t; Levomecol 
(JIeBOMCKOJO.); Levometil (JIaoMenoi); Levosin (JIeaocHH); 
Netran (HerpaH); Olasol (Oaxxua); Saledez (Caaeaó); S.Afr:: 
Covomytin-D; Covomydn; Covotopt; Spersadex Comp; Sper- 
sadexolinet; singapore: Spersadex Comp; Spersadexoline; 
Spain: Blefaridaf; Cloram Hemidcxt; Cloram Zincf; Cortison 
Chemicet Topìca; Dermisone Epitelúantet; Ieol; Medrivas 
Antib; Swừz.: Spersadex Comp; Thai.: Ardũíen; CD-Oph; 
ChloroưarinỶ; Dennasol; Levoptin; Spersadexolinet; Vagidn; 
UK: Actinact; Ukr.: Candibioiic (KaHfln6HOTMic); Micogynax 
(MHKOXHHaicc); Veneĩ.: clorasona.
Pharmacopoeial Preporotioní
BP 2014: Chloramphenicol Capsules; Chloramphenicol Ear 
Drops; Chloramphenicol Eye Drops; Chloramphenicol Eye 
Ointment; Chỉoramphenicol Sodium Sucdnate Injection;
USP 36: Chloramphenicol and Hydrocoitisone Acetate (or 
Ophthalmic Suspension; Chloramphenicol and Polymyxin B 
Sulỉate Ophthalmic Ointment' Chloramphenicol and Predniso- 
lone Ophthalnũc Ointment; Chloramphenìcol Capsules; Chlor- 
amphenicol Cream; Chloramphenicol for Ophthalmic Solutìon; 
Chloramphenicol Ophthalmic Ointment; Chloramphenicol 
Ophthalmỉc Solutíon; Chloramphenicol Oúc Soluúon; Chlor- 
amphenicol Palmitate Oral Suspension; Chloramphenicol Sod- 
ium Sucdnate ỉor Injection; Chloramphenicol, Polymyxin B 
Sulíate, and Hydrocortísone Acetate Ophihalmic Oimment.

chloroxine IUSANỊ

Cloroxinum; 5,7-Dichlorochinolin-8-ol; 5,7-Dichloroquinplin-.,
8-ol; Kloroxin; XnopoKCMH.

;C9HsCI2NO=214.0 
ỚS —773-76-2.
UNII —  2I8BD50I8B.

Proỉile
Chloroxine is a halogenated hydroxyquinoline with 
antíbactedal and antíỉungal propenies sũnilar to those oí 
dioquinol (p. 275.1). It is given orally in preparations for 
acute inỉectious diaưhoea. It has aỉsobeen used topically in 
the treatm ent of dandruH and seborrhoeic dermatitís of the 
scalp.

Chloroxine is a component of halquinol (p. 311.1).

P rep ara tìo n s

Proprietary Prepornlions (details are given in Volume B)
Stngle-ingredient Preparotíons. Ct: Endiaron; Endìodenn; USA: 
Capiưolỷ.
Mubi-ingredient Preparations. Cz.: Triadennt: Triamdnolon E; 
ItaL: Beben clorossina.

chlorquinaldol ỊBAN, riNNỊ 

Chlorochinaldol; Chlorquinaldolum; Gorqùinaldol; Kloóriki- 
nalđoli; Klorkihaldol; XnopxMHanbAon. 
5,7-Dichloro-2-metíiylquinolin-8-ol. ■
C10H7Ơ2NO=228.1 
CAS —  72-80-0.
ATC — D08AH02; C01AC03; P0ỈAA04; R02AA11.
ATC VỂt —rQD08AHỌ2ị QG01AC03; Q802ẠA 11.
ụm ự̂mỳC87Lis: . .. .V

Pharmocopoeias. In Pol.

Profìle
chlorquinaldol is a halogenated hydroxyquinoline with 
propertìes shnìlar to those of dioquinol (p. 275.1). It is 
mainly applied topically in  in ỉeaed  skin conditions and in 
vaginal iníections.

P reparo tìons

Proprietary PreporaHonỉ (detailỉ are given in Volume B)
Single-ingrecBert Preporotiora. Indiar. Gynosan; vkr.: Chinoíu- 
dn-LH (XHHOỘynHB-dlX); Chlorchinaldin (XnopxBHanLflHH)t-
MukKn^Ịedienl Preporotionỉ. Arg.: Nerisona C; Braz.: Bi-Neri- 
sona; ChOe: Bi-Nerisonat; china: Colposeptine (Õ TÍ^); 
Dtnrn.: Locoidolt; Fr.: Nerisone C; Gr.: Nerisona C; Hong 
Kong: Colposeptine; Nerisone C; Inđon.: Nerisona Combi; Irt: 
Locoid c t ; Israel: Multiderm; ItaL: tapetex: Nerísona C; Mex.: 
Bi-Nerisona; Mon.: Colposeptìne: Nonv.: Locoidolt; NZ: Locoid

C; Nerisone C; Phũipp.: Nerisona Combi; Pol.: Chlorchinaldin 
H; Gynalgin; Laticort-CHf; Port: Nerisona C; Trophoseptine; 
Rus.: Gynalgin (rHHanrHH); Spain: Claral Plus; Switz.: Angina- 
zob Turk.: Colposeptine: Impetex; Nerisona C; ukr.: Colposcp- 
tìne (KonnocertTKH); Gynalgin (riraanrHH); Vencỉ.: Binerisona.

Chlortetracydine IBAN, riNNi 
Chlorteữaq^clin; Chlortétrạcýclinẽ; Chlọrietracyciinum; 
Chibrtètrãcýklin; Oprteừacicliná; Kloôrlteưasỳkliihi; MÓrtetra- 
cyclin; XnopTeĩpaqnKnMH.
(4S,4aS,5aS,6S,Ì2a5)-7-Chloro-4-dirnẹthỵlafTiino- 
ị,4,4a3^ạ.6.lÌ.12a-octahydro-3,6,lp,Ì212a-péntahydroxy-6- 
methyl-1,1 l-dioxonaphthacẹne-2-carboxarriide; 7-Chloróte- 
tracydine. . -
CnHjjCINA=478.í)
CAS r— 57-62-5.
ATC ■— A0ỈAB21; DỌ6AA02; J01AA03; S01AA02.
ATC Vet —  QA01ÀB21; QD06AA02; CU0ÌAA03; OI5ỈAA03; 
QSOỈAA02.
UNII —  WCKỈKIQ23Q.

Chlortetracycline Bisulfate IBANM. riNNMi

Bisulíato de dortetracidina; Chlortétracycline, Bisulíate de; 
Chlortetracyclỉne Bisulphate; Chlortetracyclini Bisulías; 
Clortetraciclina, bisulíato de; XnopTeipaqnKnnHa Bncybbộar. 
um —  1D06KZ672I.

Pharmacopoeias. In us íor veterinaiy use only.
USP 36: (Chlortetracycline Bisulíate). Store in airtight 
containers. Proten ỉrom light.

Chlortetracycline Hydrochloride
ỊBANM, rlNNMÌ

Chlorotetracykliny chlorowodorek; Chlortetraciklino hidro- 
chloridas; Chlortéữacydine, Chlorhydrate de; Chlortetracy- 
dinhydrochlorid; Chlortetracydini Hydrochloridum; Chlorte- 
tracyldin-hydrochlorid; Clortẹtraciclịna. hidrodoruro de; 
Hidrodoruro de dortetracidina; Klooritetrasykliinihydroklor- 
idi; Klórtetraciklin-hidroklorid; Klortetracyklinhydroklorid; 
XnopTeTpaqMKnnHa rnflpoxnopnfl.
C22H23ƠNjO&HCI=S1S3 
CAS —64-72-2.
ATC — A01AB21; D06AA02; J01AA03; S0ỈAA02.
ATC Vet —  QA0ỈAB21; QD06AA02; Q30IAA03; QS01AA02. 
um —  01GX330N8R.

Phormacopoeias. In Chín., Eur. (see p. vii), ĩnt., and us.
Ph. Eur. 8: (Chlonetracydine Hydrochloride). The hydro- 
chloride of a substance produced by the growth of cenain 
sưains of Streptomyces aureofaríens or by any other means. A 
yellovv potvder. Slightỉy soluble in vvater and in alcohol; it 
dissolves in Solutions of alkali hydroxides and carbonates. A 
1% solution in vvater has a pH of 2.3 to 3.3. Protect from 
light.
USP 36: (Chlortetracycline Hydrochloride). A yellotv, 
odourless crystalline powder. Soluble 1 in 75 of water and 1 
in 560 oí alcohol; practically insoluble in acetone, in 
chloroíonn, in dioxan, and in ether; soluble in Solutions of 
alkali hydroxides and carbonates. pH of a 1 % solution in 
water is between 2.3 and 3.3. Store in airtight containers. 
P ro tea from light.

ProỊile
Chlorteơacydine ứ a teưacydine dedvative with general 
properties similar to those oí tettacydine (p. 375.1) and is 
used as the hydrochloride, more often topically than oraUy. 
It is used as a 1% ophthalmic ointm ent and as a 3% 
ointment lor applicatỉon to the skin. It is poorly absorbed 
ừom the gastrointestìnal tract compared vvith other 
tetracydines but it has sometimes been given orally with 
other teơacydine derivatives.

Porphyria. The Drug Database for Acute Porphyiia, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassUỉes chloneơacydúie 
as probably not porphyrinogenic; it may be used as a drug 
of Brst choice and no precautions are needed.1

1. The Drug Dalabase lor Acute Porphyria. Available at: http://vvww. 
drugs-porphyria.org (accessed 15/08/11)

P repara tíons

Proprietory Preporotioní (details are given in Volume B)

Single-ingredient Preporolions. Belg.: Aureomycin; Aureomy- 
dne+; Fr.: Aureomydne; Ger.: Aureomydn; Gr.: Aureomydn; 
Hong Kong: chlorưalim: Ital.: Aureomidna: Maỉaysia: Chlor- 
tralim; Pol.: Chlorocydinum; Singapore: Chlonralim; Spain: 
Aureomidna; Dermosa Aureomidna; Thai.: Aureomydnt; 
Chlortralim.

Muhí-ingredient Preparations. Auslría: AureocoTt; Braỉ.: C( rci- 
den; ItaL: Aureocort; Aureomix; S~Afr.: Tritett; ƯK:
Auieocort
Phaimocopoeial Pnepornlions
BP 2014: Chlortetracydine Eye Ointment; Chlortetracyc ine 
Ointment;
USP 36: Chlortetracydine Hydrochloiỉde Ointment; chlorte Ĩ3- 
cydine Hydrochloride Ophthalmic Ointment.

Ciclaciilin IBAN, HNNỊ
Cidadlina; Cidacilline; ■ Cidacillinum; Okladllin; Cydadí In 
(USAN); Siklasillìini; Wy-4508; LịnKPaqnnEMH.
(6/?)-6-(l -Aminocyclohexanecarboxamido)penidllanic adc.
CisHa NAS=341.4
CAS —3485-14-1.
UNII—72ZJỈ54X86.

Pharmacopoeias. In Jpn.

Proỉile
Cidadllin is an aminopenidllin vvith properties similar to 
those of ampidllin (p. 218.2), ahhough it is generally 1 :ss 
acúve in vitro.

Cilastatin Sodium ỊBANM, USAN, rlNNMI
Cilastatin-Natrium; Cilastatin sodná sủl; Cilastatina sódk 3; 
Cilastatine Sodique; Olastatinnatrium; Olastatino natro 
druska; Cilastatinum Natrìcum; Cilasztatin-nátrium; L-642951\ 
MK-791; Natrii Cilastatinas; Natrli Cilastatinum; Natriumsila 
tatinaattl; Natriumsilastatinat; Silastatiininaưium; Silastat n 
Sodyum; HaTpniă Lịn/iaaaTHH.
(Z)-CS)-6-Carboxy-6-[(5)-2,2-dimethylcỵđopropanecarbox.i- 
mido]hex-5-enyk<ysteine, monosodium salt 
C16H25N2NaO5S=380.4
CAS —  82009-34-5 (àlaĩtatin); 81129-83-1 (cilastotin sodiurr ì. 
UNII — 5428WXZ74M.

pỉiormacopoeias. In Eur. (see p. vii), Jpn, and vs.
Ph. Eur. 8: (Cilastatin Sodium). A vvhite or light yellovv, 
hygroscopic, amorphous powder. Very soluble in wateT and 
in methyl alcohol; slightly soluble ÚI dehydrated alcohol; 
practically insoluble in acetone and in dichloromethane; 
very slightly soluble in dimethyl sulỉoxide. A 1 % solution in 
vvater has ã pH oi 6.5 to 7.5. Store at a temperature not 
exceeding 8 degrees in airtight containers.
USP 36: (Cilastatin Sodium). A vvhíte to tan-coloured 
powdeT. Soluble in vvater and in methyl alcohol. pH of a 1 % 
solutỉon in w ater ís betvveen 6.5 and 7.5. Store at a 
temperature less than 8 degrees.

PrọỉỊỊẹ
Cilastatin is an inhibitor of dehydropeptidase L an enzyme 
íound in the brush border of the renal tubules. It is given as 
the sodium salt with the antibaaerial imipenem (p. 311.2) 
to prevent its renal metabolism to miCTobiologicaUy inaaive 
and potentially nephrotoxic Products. This increases th : 
concentradons of ũnipenem achieved In the urine an i 
protects agaúist any nephrotoxic eheas, vvhich were see 1 
with high doses of imipenem given cxperimentally t ) 
animals.

Cìlastatin has no antibacterial activity itselỉ, and does nc t 
aHect the antibacterial activity of imipenem.

P rep ara tìo n s
Proprìetary Preporalions (details are given in Volume B)
Muhi-ingredient Preparations. Arg.: Dixabiox; Imipeól; Imistatin: 
Klonam; Zienam; AustraL: Prímaxin; Austría: Zienam; Belg.: 
Henam; Braz.: Tienam; Tiepem; Canad.: Primaxin; Chũe- 
Inem; Tienam; China: Bacqure (7rW.Sc); Prepenem ịìỀỀề): Tie 
nam (SIỄ); Cz.: Cilanem; Imedtìn; Tienam; Pin.: Tienam; Fr.' 
Tíenam; Ger.: Zĩenam; Gr.: Imidl; Nimedine; Primagal; Prima- 
lix; Primaxin; Hong Kong: Prepenem; Tienam: Hung.: Cilanem. 
Tienam; India: Cilancm; Cilaspene; Cúnispect; Plaminim; I- 
Nem; Ime-Cila; Imelastin; Imi-Cila; Iminem; Imitop; Lastinem; 
Indon.: Elastyn; Pelastìn; Tienam; Timipen; Israel: Tienam, 
Ital: Imipem; Tenadd; Tienam; Malaysia: Bacqure; Tienam, 
Mex. : Arzomeba; Iminent; Lemibett; Opostibac; Tienam; Neth. : 
Tienam; Nonv.: Tỉenam; NZ: Primaxin; Phữipp.: Anipen; 
Penam; plastin; Tienam; Poỉ.: Ranseưon; Tienam; Port.: Tie- 
nam; Rus.: Cilaspen (IỊmiACIIEH); Grimipenem (TpHMMneHcM); 
Tienam (TneHaM); s^4/r.: Tienam; Singapore: Tienam; Spain 
lìenam; Swed.: Tienam; Switz.: Tienam; Thai.: Bacqure; Cila- 
penem; Prepenem; Tienam; Turk.: Silanem; Tienam; UAE: 
Maxứiem; UK: Primaxia" ukr.: Lastinem (JIaciHHeM)t; Siner- 
pen (CHHepneH); Tienam (TneHaM); USA: Primaxin; Vtna.: Tít- 
nam.
Phormoeopoeial Preporations
USP 36: Imipenem and Cilastatin for Injertable Suspension; 
Imipenem and Cilastatin for Injection.

All cross-reíerences reíer to entries in Volume A
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Cinoxacin ỊBAN, USAN, riNNI 
; 64716; Azolinic Acid; Cinoxacine; Cinoxadno; Cinoxacinum; 
Compound 64716; Sinoksasiini; UMHOKcaLiHH.
1 -Ethyl-1,4-dihydro-4-oxo-l ,3-dioxolo[4,5-g]cinnoline-3<ar- 
boxylic acid.
CI2H10N A = 2622  
CAS —  28657-80-9.
ATC —  J0ỈMB06.
ATC Vet — QJ01MB06. 
um — LMK22VUH23.

Pharmacopoeias. In us.
USP 36: (Cinoxacin). A white to yellovvish-vvhite, odourless 
aystalline solid. Insoluble in water and in most commòn 
organic solvents; soluble in alkaline solution. Store in 
áirtìght containers.

Uses and Administration
Cinoxacin is a 4-quinolone antibaaerial with actions and 
nses similar to those of nalidixic add  (p. 330.3). In the 
treatment of urinary-tract iníections the usual oral dose is 
500 mg twice daily; for prophylaxis 500 mg is given at 
bedtúne.

Administration in renal impairment. Cinoxadn should be 
used in reduced dosage, or not at all, in patients with 
renal impairment.

Adverse Effects and Precautions
As for Nalidixic Add, p. 331.1.

Caution is needed in patients with renal impairment (see 
above).
Reíerences.

ỉ . Stricker BHC t í  al. Anaphylactíc reactỉons to  d n o x aán . BMJ 1983; 297: 
1434-5.

Interacỉions
As ỉor Nalidixic A dd, p. 331.2.

Antimicrobial Action
As for Nalidixic Add, p. 331.2. Cross-resistance with 
nalidbdc ad d  has been shovvn.

Pharmacokinetìcs
Cinoxadn is rapidly and almost completely absorbed aỉter 
oral doses. Peak serum concenưations of about 15micro- 
grams/mL occur 2 to 3 hours aíter a 500-mg dose. The 
plasma halỉ-liỉe is about ỉ to 2 hours. Cinoxadn is more 
than 60% bound to plasma proteins.

Cinoxadn appears to be metabolised in the liver and is 
excreted Via the kidney. Over 95% of a dose appears in the 
urine vvithin 24 hours, over haU as unaltered dmg and the 
remainder as inactive metabolites. Mean urinary concen- 
ưatìons of about 300 micrograms/ml. have been achieved 
during the first 4 hours aíter a 500-mg oral dose. Urinary 
excretion is reduced by probenedd and in patients with 
renal impairment.

Preparatíons
Proprietary Preparations (detailỉ are given in Volume B)

Sỉngle-ingredient Preparations. Gr.: Cinobactin; Fleryl; Iristan-V; 
Londoliíe; Panaíen; Simarlen; ItaL: Cinobac Cinodl; Cinoxent; 
Uroct; Urodnox.
Phormocopoeial Preporotions
USP 36: Cinoxadn Capsules.

Ciprofloxacin (BAN, USAN, rlNNI

Bay^-3939; GproAoksadnas; GproAoxadne; GproAoxađno; 
GproAọxacinurn; SiproAoksasiini; SiproAoksasin; SiproAox- 
acin; Unnpoệ/iOKcaụnH..
1 -Cyclopropyl-6-fỉuoro-1,4-dihydro-4-oxo-7-piperazin-l
ylqúinoliner3<arboxylic acid.
C,7Hl8FNj03=331.3 - ■ . > • •.

•C45 —  85721-33-1.
'ATC —  J01MA02; S0ÌAE03; S02AAÌ5; S03AA07. - ■'
■ATCVet —  QJ0IMA02;~QS01AE03; QS02AA15; QS03ÁA07. ■■
u m  —  5E8K9I0O4U. •

Pharmacopoeias. In Chín., Eur. (see p. vli), Int., and us. 
Ph. Eur. 8: (CiproQoxadn). An ahnóst white orpale yellovv,
slightly hygroscopic, crystalline powder. Practically inso- 
luble in water; very slightly soluble in  dehydrated alcohol
and in dichloromethane. Store in airtight containers. Protect
from light.
USP 36: (Ciproũoxadn). Stòre in airtight containers at a 
temperature of 25 degrees, excursions permitted between

15 degrees and 30 degrees. Avoid temperatures above 40 
degrees. Protect hom  light.

Ciproíioxacin Hydrochloride
(BANM, USAN, IÌNNM)

Bay-0-9867; GproAoksacino hidrochloridas; CiproAoxacine, 
‘chlorhydrate de; GproAoxạdn-hidroklorid; GproẠoxadn- 
hydrochlorid; GproAoxadnhydrochlorid; CiproAoxadnhy- 
droklorid; GproAoxadni Hydrochloridum; ■ GproAoxadno, 
hidrodoruro de; CyproAoksacỳny chlorowodorék; Hidródor- 
uro de dproAoxađno; SiproAoksasiinihydrokloridi; Sipro- 
Aoksasin Hidroklorủr; Unnpo4>noKcaL(MHa rViflpoxjiopMfl. 
GproAoxadn hydróchloride monohydrate.' '
C ,7H,aFN303,HCUH20=385.8 .
CAS —  86483-48-9 (anhydrous dproỉloxadn hydrochíorìde); 
86393-32-0 (dprọfloxadn hydrọchloride monohýdrate). •
ATC —  J01MA02; S01AE03; S02AA ĩ5; S03AA07.
ATC Vet — Q101MA02; QS0ĨAE03; QS02AA15; QS03AA07. 
um — 4BA73M5E37.

Pharmacopoeias. In Chín., Eur. (see p. vii), Int, us, and Viet. 
Ph. Eur. 8: (CiproAoxadn Hydrochloride). A pale yellow, 
slightly hygroscopic, crystalline powder. It contains a 
variable quantity of vvater. Soluble in wạten very sllghtly 
soluble in dehydrated alcohol; practically insoluble in 
acetone, in dlchloromethane, and in  ethyl acetate; slightly 
soluble in methyl alcohol. A 2.5% solutìon in water has a 
pH of 3.5 to 4.5. Store in airtight containers. Protect hom  
light.
USP 36: (CiproQoxacin Hydrochloriđe). Paintly yellowish to 
light yellow crystals. Sparingly soluble in waten very 
slightly soluble in dehydrated alcohol; slightly soluble in 
acetic add and in methyl alcohol; practìcally bisoluble in 
acetone, in acetonitrile, in dichloromethane, in ethyl 
acetate, and in hexane. pH of a 2.5% solution in vvater is 
between 3.0 and 4.5. Store in airtỉght containers at a 
temperamre of 25 degrees, excursions pennitted betvveen 
15 degrees and 30 degrees. Protect hom  light.

Ciprofloxacin Lactate ỊBANM, riNNM)

GproAoxadne, Làctate de; GproAoxadni Lactas; GproAox- 
ac in o , lacta to  d e ; Lạcta to  d e  c ip ro f lõ x ã c in o ; 
LịnnpoẶ/ioKcaiiMHa /laKTaT.
C,7H,8FN303,CjH60 3 = 4 2 1 4  
C45 -  97867-33-9.
ATC —  J01MA02; S01AE03; S02AA15; S03AA07:
ATC Vet — QJ0ĨMA02; QS01AE03; QS02AA15; QS03AA07. ■ 
um — UEY6XEC224.

IncompatibilHy. Ciproíloxadn inỉusion is stated in UK 
licensed product intormatíon to ha ve a pH of 3.9 to 4.5 
and to be incompatible with injections chemically or phy- 
sically unstable át this pH range. Incompatibility has been 
reported between dproíloxadn and other drugs induding 
some antibacterials.* 1 * * *"5

1. Lyail D. Bỉythe J. Ciprofloxadn lactate iníusion. Pharm J 1987; 238:290.
2. Janknegt R, tí  a l  Quỉnolones and penỉdỉỉins incompatỉbiỉỉty. DÍCP Ann  

Pharmàcother 1989; 23: 91-2.
3. Goodvvin SD, tí  ai. CompatibUitỴ of cỉproQoxadn injectỉon vvith seleaed  

drugs and Solutions. Am JHơsp Pharm 1991; 48: 2 Ỉ66 -7 Ỉ.
4. Jim LK. Physical and  Chemical compatíbilỉty of ỉntravenous típroQox- 

a d n  vvith other dnigs. Artrt Pharmacơỉher 1993; 27: 704-7.
5. Eỉmore RL tí ai. Stability and compatibility oỉ admixtures oí inưavenous 

dproíloxacin and seleaed drugs. Clin Ther 1996; 18: 246-55.

Stability. For mention of loss of activity in dproHoxadn 
Solutions exposed to ulưaviolet light see under Precau- 
tions, p. 266.2.

Uses and Administratìon
CiproHoxacin is a íluorinated 4-quinoIone or Huoroquino- 
lone antibarterial with a vvider spectrum of actìvity than 
nalidixỉc add (see Antimicrobial Action, p. 267.2) and more 
íavourable pharmacokinetics allovving its use in systemic 
iníections. It has been used in the treatment of intectìons 
caused by susceptible bacteria, induding in  anthrax, biliary- 
tra a  infections, infeaed bites and stings, bone and joint 
inĩections, cat scratch disease, chanCTOÌd, exacerbations oỉ 
cystic Abrosis. ear, nose, and throat inỉections (induding 
otitis extema, otitis media, and sinusitis), HACEK 
endocarditis, gasưo-enteritis (induding travellers' diair- 
hoea and campylobaaer enteritis, cholera, salmoneUa 
enteritis, shigellosis. and yersinia enteritis), gonorrhoea, 
granuloma inguinale, intectíons in immunocompromised 
patients (neutropenia), legionnaires' disease, pelvíc 
inSammatory disease, peritonitis, plague, lower resph- 
atory-ttact inlections (induding pseudomonal inỉections in  
cystic Bbrosis. but exduding iníections due to Streptococcus 
pneumoniae such as pneumococcal pneumonla), rickettsial 
inỉections (induding Q íever, spotted íeveis, and typhus), 
septícaemia, typhoid and paratyphoid lever, and urinary- 
trad  iníecdons induding dironic bađerial prostatitìs. It may 
be used for iníections oi skin or skin structures due to Gram-

negaúve bacteria, although a íluoroquinolone which also 
has good actìvity against Gram-positive organisms may be 
preferred. Ciproũoxadn is also used for meningococcal 
meningitis prophylaxis, surgical iníectlon prophylaxis, and 
in the neatment ot nontuberculous mycobactedal inỉec- 
tìons; ỉt has also been used to treat tuberculosis, but has 
largely been replaced in this role by more ettective 
Suoroquinolones (see p. 264.2). Ciproỉloxatin is used 
topically in the treatment of eye and ear iníections.

For details of all these iníections and theh  tteatment, see 
under Choice of Antibacterial, p. 172.2.

■Adminừtration and dosagt. Ciproũoxadn is given orally as 
the hydrodilotide or base, by intravenous inhision as the 
lactate, and in eye drops, eye ointment, or ear drops as the 
hydrochloride. Doses and saengths are expressed ìn terms 
oí the base. CiproHoxadn hydrochloride 291.1 mg is 
equivalent to about 250 mg of dproQoxadn. CiproQoxadn 
lactate 127 mg is equỉvalent to about 100 mg of dproAox- 
adn.

The usual oral dose of dproũoxadn ranges hom  250 to 
750mg tvvice daily dependỉng on the severity and nature of 
the inỉection. ModiỄed-release preparatìons for once-daily 
dosage are available in some countries. The usual 
intravenous dose is 200 mg tvvice daily to 400 mg 3 times 
daily, generally given over 60 minutes as a solution 
containing the equivalent oi 1 to 2 mg/mL. A 28-day course 
of tteatment vvith an oral dose óf 500 mg nvice daily or an 
intravenous dose of 400 mg twỉce daily should be given for 
chronic badeiial prostatitis. Bone and joint inỉectíons 
should be treated with an otal dose of 500 to 750 mg tvvice 
daily or an innavenous dose of 400 mg two or three times 
daily for 4 to 12 weeks; for malignant otítis extema, the 
higher doses are recommended ỉor up to 3 months. 
Intravenous inhỉsions oỉ 400 mg three times daily have also 
been recommended in severe or complicated lower 
respiratory tract or skin inỉections, nosocomial pneumonia, 
and with piperadllin for empirical treatment of íebrile 
neuttopenic patients.

For heatment and postexposure prophylaxis of inhala- 
tion anthrax , a 60-day course of treatment vvith either 
intravenous doses o! 400mg tvvice daỉly or oral doses of 
500 mg twice daily is recommenđed; althoũgh unlicensed, 
the same regimen is recommended by UK and us public 
health agendes for the ữeatm ent of gasữointestinal 
anthrax. In the ưeatment of cutaneous anthrax (also 
unlicensed), a 7- to 10-day course of ưeatment vvith an oral 
dose of 500 to 750 mg tvvice daily is simiỉarly recommended; 
treatment may need to be extended to 60 days if inỉection is 
due to aerosoĩ exposure.

Doses should be reduced in patients with severe renal 
impaiiment (see p. 264.1).

Single orạl doses of 500 mg may be used for the treatment 
of gonorrhoea, depending upon pattems of resỉstance. A 
single oral dose oỉ 750 mg has been used for surgical 
inlection prophylaxis, given 60 minutes beíore the 
procedure. For m eningococcal m en ing itis  prophylaxis a 
single oral dose of 500 mg is recommended.

For details of doses in children, induding adolescents, see 
p. 263.3

For comeal ulcers and superhdal ocu lar in íections 
caused by suỉceptible strains oỉ bacteria dproíloxadn is 
given as the hydrodủoride in eye điops and eye ointment 
containing the eqmvalent oỉ 0.3% of dproAoxadn.

Ciproũoxadn is also used topically as the hydrochloride 
in ear drops containing the equivalent of 0.2 or 0.3% of 
dproAoxadn, usually with a corticosteroid such as 
dexamethasone or hydrocortisone, for the treatment of 
otitis extema and chronic suppurative otitis media caused 
by susceptible strains of bactería.

General reíerences to ũuoroquinolones1 *’8 induding 
dproAoxadn spedficaUy.9 * *' 12

1. Baltour JA. Goa KL eds. Proendings of th t  Sth Iniemational 
symposium on ncvv quinoloncs. Drugs 1995; 49 (suppl 2): 1-505.

2. Walker RC. The Đuoroquỉnolones. Mayo Oin Proc 1999; 74: 1030-7.
3. Smith A. tíal. Ruoroquinolones: pỉace in ocular therapy. Drugs 2001; 61: 

747-61.
4. Schaeỉĩer AJ. The expanding role of ũuoroquinoỉones. Am J  Meấ 2002; 

113 (suppl ỈA): 45S-54S.
5. Zhanel GG. tí  al. A critìcal revievv o ỉ ưie Auoroquinolònes: íocus on 

respiratory iníectlonỉ. Drugs 2002; 62: 13-59.
6. Carson c  Naber KG. Roỉe oí ũuoroquinoỉones ỉn the ưeatm ent of 

serìous baaerỉal urinary t ra a  iníectỉons. Drugs 2004; 64: 1359-73.
7. Shams WE, Evans ME. òuide to seỉection of Quoroquỉnolones in patỉents 

wỉth lower respỉratory tract inỉectỉons. Drugt 2005; 65: 949-91.
8. Andrioỉe VT. The quinoỉones: past. p resen t and  hụure. Qin Infeđ Dừ 

2005; 41 (suppỉ 2): S1Ỉ3-S1Ỉ9.
9. Davỉs R, tí ai. QproBoxadn: an updated revievv of its phannacology. 

therapeutỉc eỉScacy and toỉerabỉllty. Drugs 1996; 51:1019-74.
10. Campoll-Rỉcbards DM, t í  ai. CỉproQoxatín: a revỉew oỉ ỉts antibaaeTỈal 

activity, phạnnacokỉnetỉc propertìes and therapeutic use. Drugs 1998; 
35: 373-447.

ỉ  1. Gould FK, tí  a í . , eds. Ten years of dproũoxacỉn: the past. present and 
future. J  Antimicrob Oưmother 1999; 43 (suppl A): 1-134.

12. Blondeau JM. Current issues In th e  m anagement oỉ urinary t ra a  
ỉníectỉons: extended-release dproẠoxadn as a novel treatment optỉon. 
Drụgs 2004; 64: 611-28.

Administraiion in children. CiproBoxadn is not recom- 
mended for general use in chilđren and adolescehts (see

The Symbol t  denotes a preparation no longer actively marketed
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under Precautions, p. 266.1) but, if considered essential, it 
may be given orally or by intravenous iníusion over 60 
minutes. UK licensed product inỉormatìon recommends 
that for serious iníections, oral doses of 20mg/kg (maxi- 
m um  750 mg) tvvice daily, or intravenous doses of 
lOmg/kg (maxũnum 400 mg) three times daily may be 
used in  those aged 1 year and older. For younger children, 
the BNFC recommends the foUowing doses:
• neonates: 15mg/kg orally, or lõm g/kg intravenously, 

both tvvice daily
• to m  1 month to 18 years: 20mg/kg (maximum 750mg) 

orally twice daily or 10 mg/kg (maxũnum 400 mg) three 
tìmes daily

CiproAoxacin is also licensed in dưíerent doses for spedhc 
indications as outlined below.

In the UK and the USA đproAoxadn is licensed for the 
ưeatm ent and postexposure prophylaxis of inhalation 
a n th ra x  in children and adolescents. A 60-day course of 
ưeatm ent with either intravenous doses of lOmg/kg (to a 
maximum of 400 mg) twice daily or oral doses of 15 mg/kg 
(to a maximum of 500 mg) tvvice daily is recommended; the 
BNFC suggests tha t similar doses may be given to those as 
young as 1 m onth of age. Although unlicensed, the same 
regimen is recommended by UK and u s  public health 
agendes íorthe treatm ent of gasưointesúnal anthrax. In the 
treatm ent of cutaneous anthrax (also unlicensed), a 7- to 
10-day course of ưeatm ent w ith an oral dose of up to 
15mg/kg tvvice daily is similarly recommended; ưeatment 
may need to be extended to 60 days ií infection is due to 
aerõsol exposure.

It is also licensed in the UK for acute exacerbations of 
cystic íibrosis assodated with Pseudomonas acruỊỊÌnosa 
infection in those aged 1 year and older. An oral dose of 
20mg/kg (to a maximum of 750 mg) twice daily or an 
intravenous dose of lOmg/kg (to a maximum of 400 mg) 
three times daily is recommended. Although not licensed 
for younger children, the BNĨC suggests these doses are 
snitable for those aged 1 month and older.

CiproĐoxadn is also llcensed in the UK and the USA for 
complicated u rin a ry -tra c t in íec tỉo n s  or pyeloneph ritis  
in  those aged 1 year and older. An oral dose of ự) to . 
20mg/kg (to a maximum of 750 mg) tvvice jjaily or an 
intravenous dose of 6 to lOmg/kg (to a maximum of 
400 mg) three times daily is recommended. The BNFC 
suggests the following doses for younger children:
• neonates: lOmg/kg orally or 6mg/kg intravenously, 

both twice daily
• children from 1 month to 18 years of age: 10 to 20 mg/kg 

(maxữnum 750 mg) orally twice daily or 6 to lOmg/kg 
inưavenously (maximum 400 mg) three times daily

Although unlicensed in the UK, the BNFC suggests a ãngle 
oral dose of 125 mg ỉor m enỉngococcal m en ing ỉtis  
p rophy lax ls  in children aged 1 m onth to 5 years; children 
aged 5 to 12 years may be given a single oral dose of 2 50 mg, 
and those aged over 12 years a single oral dose o( 500 mg. 
Single oral doses of 500 mg have also been suggested for the 
treatm ent of g o n o rrhoea  in those over 12 years of age.

Administratíon in rénal impairment. The dose of dpro- 
Đoxadn should be reduced in adult patients vvith renal 
impairment by either redudng the total daily dose and/or 
by increasing the dosage interval in  accordance vvith theứ 
creatínine dearance (CC); ideally plasma concentratìons of 
dproũoxadn should be monitored.

In the UK, usual doses may be used for those vvith a c c  
greater than 60mL/minute; £or lower c c , up to 500 mg 
orally or up to 400 mg intravenously may be given at the 
foDowing intervals:
• c c  30 to 60mL/minute: twice daily
• c c  Iess than 30 mL/minute: once daily
For haemodialysis or peritoneal dialysis patients, up to 
500 mg orally or 400 mg intravenously every 24 hours has 
been reconưnended; for haemodialysis patients, doses 
should be given after the dialyãs run.

Altematively, in  the USA the ỉollovving doses are 
recommended:
• c c  30 to 50 mL/minute: up to 500 mg orally every 12 

hours or the usual dose inơavenously
• c c  5 to  29mL/minute: up to 500 mg orally every 18 

hours or up to  400 mg intravenously every 18 to 24 
hours

A pharmacokinetic study in 10 criticaUy ill patients 
undergoing continuous renal replacement therapy with 
continuous venovenous haemoẼlưation or haemodiaíiltra- 
tion suggested that an intravenous dose of đproAoxađn 
400 mg every 24 hours vvould be suitable in such 
situations.1 Other authors have suggested that up to 
400 mg twice daily may be necessary for patients 
undergoing continuous venovenous haemodialysis or 
haemoAlơation.2

1. M aỉone RS, t i  ai. Pharmacokiiictics oỉ levoAoxađn and áproũoxacin 
during continuous renaỉ replacem ent therapy in a iùcally  ill patíents. 
Antìmicrob Agenís ơưmothcr 2001; 45: 2949-54.

2. Troữnan RL. tí  a i  Antibiodc dosing ỉn críiìcaỉly UI ađuỉt patients 
recrivỉng comir.uous renal replacem ent thcrapy. ơ in  ĩnfeơ Dừ 2005; 41: 
1159-66.

Inỉlainmatoiy bowel disease. Ciproũoxadn has been 
given. sometimes w ith meưonidazole, in the management 
of active Crohn's disease1’2 (see Inílammatory Bovvel Dis- 
ease, p. 1811.3), particularly for perianal Bstulae.5’4

1. Prantera c  t í  aỉ. An antíbiodc regỉmen íor the  trcaim cnt oỉ actìve 
Crohn's dỉsease: a ranđomized. controUcd dinỉcal trial oỉ metrooỉdazole

, pỉus dproAoxadn. Am J Gastroenterữi 1996; 91: 326-32.
2. ĩshikawa T, t í  ai. M etronỉdazole pỉus đproA oxadn therapy ỉor active 

Crohn's dỉsease. Intrm  Mtd  2003; 42: 316-21.
3. Wcst RL, tí  đĩ. O ỉnỉcal and endosoaographic cffect oỉ dproQ oxadn on 

. the  trcatm ent o ỉ perỉanal ũstulae ỉn  Crohn's disease w ith inAhrimah: a
double»bỉỉnd placebo-controDed study. Aiiment Pharmacol Thtr 2004; 20: 
1329-36.

4. Thia KT, tí  ai. C ỉproỉloxađn o r metronỉdazoỉe ỉo r the treatm ent of 
perianal Sstuỉas in patients wỉth Crohn's disease: a randomiied, double- 
blỉnd. pỉacebo*comroUed pUot study. ỉnỊĩamm BơweỉDừ2009; 13:17-24.

Tuberculosis. Although the nevver Auoroquinolones are 
reported to have good in -v itr o  (levoAoxadn, gatíũoxacin, 
moxiíloxadn) and in -v iv o  (gatiíloxacin and moxiAoxadn) 
bacteriddal activity against M y c o b a ữ tr ìu m  tu b tr c u lo s ừ ,1 
reviewsu  of data obtained ừom controlled studies, 
cohorts, and case series, published up to March 2006, 
evaluating the dinical elhcacy of lluoroquinolones for the 
treatment of tuberculosis (p. 210.2) conduded that substi- 
tuting or adding íluoroquinolones (in partìcular the older 
íluoroquinolones such as dproũoxadn or oAoxadn) to 
established first-line treatment regimens did not confer 
additional benehts. In a later study,3 substitution of moxi- 
ũoxadn íor ethambutol in a first-line ơeatm ent regimen 
(induding isoniazid. rííampidn, and pyrazinamide) 
resulted in a signiBcantly higher rate oí negatỉve culture 
conversion at 8 vveeks, suggesting that use of moxiũoxadn 
with other fint-line drugs might shorten the lime needed 
to cure tuberculosls by several months, although (urther 
study is needed.

There are very few conưolled studies evaluating the use 
of ũuoroquinolones in multidrug-resistant tuberculosú 
(MDR-TB), but 2 retrospective studies support their 
eíhcacy.1 WHO guidelines4-5 recommend thai patients 
vvith suspeded or conhrmed MDR-TB should receive 
second-line antituberculous drugs as part of a DOTS-plus 
regũnen; such drugs include oũoxadn, levoíloxadn, and 
moxiHoxatin. The usual recommended oral doses are as 
(ollovvs:5
• moxjfloxadn: 400 mg daily
• levoíloxadn: 750 mg to 1 g daily
• oQoxacin: 800 mg to 1 g daily
Because of its relatively weak eíCcacy compared vvith other 
Suoroquinolones, dproQoxadn is no longer recommended 
by WHO for the treatm ent of either susceptible or drug- 
resistant mberculosis.

1. Moadebi s, tí al. Fỉuoroquỉno!ones ỉor the treaunent oỉ puỉmonary 
tuberculosis. Dntgs 2007; 67: 2077-99.

2. Ziganshỉna LE. Squire SB. Fluoroquìnoỉoneỉ ío r treating tuberculoàs. 
Available ỉn The Cochranc D aubase of Systemadc Revỉews; Issue 1. 
Chicbesten John Wi]ey; 2008 (accessed 07/07/08).

3. SeUỉer p, tí  a i  M oxiUoxadn versus ethainbutol in inỉtiaỉ tubercuỉosis 
creatment. Lanctí 2009; 373: 1183-9.

4. WHO. Trtatment o f tubemỉosừ: guideUna—4tk edition. Geneva: WHO.
2010. AvaUable at: http://whqHbdoc.who.im/publications/2010/
9789241547833_eng.pdf (accessed 08/02/10)

5. WHO. Cuideỉina for the programmatk managcmmt o f drvg-raistant 
tuberculosis: mcrgency updatt 2008. Geneva: WHO, 2008. Avaiỉable ai: 
http://whqUbdoc.who.im /publications/2008/9789241547581_eng.pdf 
(accessed 08/02/10)

Adverse Effects
CiproQoxadn is generally well tolerated. The range of 
adverse eHects assodated with dprofloxaán and the oiher 
ỉluoroquinolones is broadly similar to that oỉ earlier 
quinolones such as nalidixic add  (p. 331.1). They most 
often involve the gastrointestinal ơact, CNS, or skin.

Gasưointestinal disturbances indude nausea, vomiting, 
diaưhoea, abdominal pain, and dyspepsia and are the most 
Irequent adverse eHects. Pseudomembranous colitis, pan- 
creatitis, and dysphagia have been reported rarely.

Headache, dizziness, coníusion, insomnia, and rest- 
lessness are among the commonest eííects on the CNS. 
Others inđude ưem or, drovrâness, nightmaies, visual and 
other sensory disturbances, halludnations, psychotic 
reactions, depression, convulsions, and intracranial hyper- 
tension. Paraesthesia and peripheral neuropathy have also 
been reported.

In addition to rash and pruritus, hypersensitivity-type 
reactions aHecting the skin have induded, rarely, vasculitis, 
erythema multưorme, Stevens-Johnson syndrome, and 
toxic epidermal necrolysis. Photosensitivity has occurred, 
although it may be more Ễrequent with some other 
Quoroquinolones such as lomeAoxadn and sparíloxadn. 
Anaphylaxis has been assodated with dproũoxadn and 
some other quinolones. As with other quinolones, 
reversible arthralgia or myalgia has sometimes occurred 
and joint erosions have been documented in immature 
a n im a ls .  Tendon damage has also been reported.

Fluoroquinolones have neuromuscular-bloddng actìv- 
ity, which may exacerbate m usde vveakness in patients vvith 
myasthenia gravis. In rare cases, severe exacerbations 
leadíng to respiratory íailure or death have occurred.

Other adverse eííects reported with dprofloxadn indudt 
crystalluria, transient increases in serum aeatin ine or blooc 
urea nitrogen and, rarely, acute renal íailure secondary tc 
interstitial nephritis. Elevated llver enzyme values 
jaundice, and  hepatitis ha ve occurred, as ha ve haematolo- 
gical disturbances induđing eosinophilia, leucopenia 
thrombocytopenia and, very rarely, pancytopenia, haemo- 
lytic anaemia or agranulocytosis. Cardiovascular adverse 
eữects indude tachycardia, hypotension, oedema, syncope 
hot ílushes, and sweating. Some Suoroquinolones may 
rarely cause prolongation of the QT interval and ventriculat 
aưhythmias, induding torsade de pointes (see p. 264.3).

As w ith  other antibaaerials, superiníectìon with 
organisms not very susceptible to dproOoxacin is possible. 
Such organisms indude C a n d id a , c lo s tr id iu m  d iỊp d le ,  and 
S trep tococeus p n e u m o n ia c .  There is some evidence that 
ũuoroquinolone use may be assodated with an increased 
risk of colonisation by MRSA.

Pain and irritation may occur at the site of infusion 
accompanied rarely by phlebitis or thrombophlebitis.

Adverse eííects reported aíter ocular use of dproíloxadn 
indude local buming or discomíort, keratopathy, comeal 
staining, comeal predpitates or ỉnỉiltrates, and photo- 
phobia.

Local discomíort, pain, or pruritus have occurređ aíter 
use of ear drops containing dproHoxadn.

General revievvs of the adverse eííects of fluoroquino- 
lones1'7 and dproAoxadn spedíically.*-9

1. Lipsky BA. Baker CA. Fỉuoroquinolone toxicliy proũỉes: a review 
Ỉocuỉing on new er ầgcnts. Cỉiĩt ỉnfect Dis 1999: 28: 352-64.

2. Ball p, t í  a i  Comparative tolerabiỉíry of the ncwer Buoroquinolonc 
antibactcrials. Drug Safety 1999; 21: 407-21.

3. Rubinstein E. History of quinolones and their ỉide cííects. chemotherapy 
2001; 47 (suppl 3): 3-8.

4. Leone R, t í  ai. Adverse dnig reactions reỉated to the use oí 
Auoroquinolone antimicrobials: an analysis of spomaneous reports 
and íỉuoroquỉnoỉone consumptỉon data from three ỉtahan regions. Drug 
Sa/ety 2003; 26: 109-20.

5. S tahlm ann R, Lode H. FIuoroquỉnolones in the elderỉy: saíety 
considerations. Dtuịịĩ Aging 2003; 20: 289-302.

6. Owens RC. Axnbrose PG. Amimicrobial saíety: íocus on íluoroquino- 
lones ơ in  ĩnfetí Dừ 2005; 41 (suppl 2): S144-S157.

7. M ehlhom  AJ. Brown DA. Saíety concems w úh Auoroquỉnoỉones. Ann 
Pharmacoứtcr 2007; 41: 1859-66.

8. Segev s, t í  ai. Safety of long-tcrm therapy wỉth rìproQoxacin: data 
anaỉysỉs of controlỉed dinỉcal trỉals and revìew. cỉìn ìn Ịta  Dis 1999; 28: 
299-308.

9. Heyd A. Haverstock D. Retrospeaive anaỉysis oí the saíety proỉlle oí oraỉ 
and inưavenous dproA oxadn in a geriatric populatìon. ơ in  Thtr 2000; 
22: 1239-50.

Effect5 on the blood. Haemaỉological disturbances includ- 
ing thrombocytopenia,1 eosinophilia,2 leucopenia, and, 
very rarely, pancytopenia,3 haemolytic anaemia,4 or 
agranulocytosis have been reported with dprolloxadn and 
some oiher Duoroquinolones. There has a)so been a case 
report5 of haemolytic-uraemic syndrome assodated with 
dprofloxadn therapy; the patient recovered with routine 
supportive treatm ent (haemodialysis and plasma 
exchange) aíter the drug was stopped. In addition, transi- 
ent reductions in faao r v in  and von Willebrand's ỉactor 
leading to bleeding in  2 patíents receiving ciproíloxadn 
has been reported.4 Neu&openia that developed in an 
elderly patient a few days after starting treatment with 
intravenous moxưioxaón resolved on stoppìng the drug.7

ỉ . Starr JA. Ragucd KR. Thrombocytopenỉa assodated with intravenous 
típroũoxacin. Pharmaeotherapy 2005: 25: 1030-4.

2. MoỉredJ A. tí a i  Noríloxadn-induced eosinophiUa ỉn a drrhotic  paiicnL 
Ann Pharmacothtr 2002; 36: 1107-8.

3. Deng JY, Tovar JM. Pancytopenia with levoũoxacin therapy for pelvic 
ỉnAammatory discase in an othenvise healthy young patìent. Ann 
Pharmacữther 2006; 40: 1692-3.

4. o h  YR, rí ai. LevoOoxadn-ỉnduced auỉoim m une hemolytỉc anemia. Arm 
Pharmacothrr 2003; 37: 1010-13.

5. Allan DS, t í  ai. CỉproAoxacỉn-assodated hemolytiC'Uremic syndrorae. 
Ann Pharmacother 2002; 36: 1000-1002.

6. Castaman G, Rodeghỉero F. Acquữed transítory von Wỉllebrand 
syndrome with dproũoxadn. Lanctí 1994; 343: 492.

7. Chang C-M, tí  a i  MoxỉAoxadn-assodated neutropenia in a drrhotic 
elderỉy w om an w ith ỉower exưcmity ceỉỉulitis. Ann Pharmacother 2008; 
42: 580-3.

Effects on the cardiovascubr System. Prolongation oí the 
QT interval,1-2 sometimes progressing to torsade de 
pointes,3'* has been assodated vvith dproĐoxadn and 
other Auoroquinolones aỉthough a revievv’ considered that 
dproũoxadn was least Ịikely to produce this eííect. A sub- 
sequent observational, population-based, case-control 
study10 of patíents w ho had had ventricular aưhythm ia or 
cardiac arrest supported an assotíatìon betvveen an 
increased risk of these events and the recent use of a 
íluoroquinolone. Licensed product iníormatíon recom- 
mends that gatìfloxadn, gemiũoxadn, levoũoxadn, lome- 
íloxadn, moxifloxadn, oOoxadn, and sparĐoxadn should 
be avoided in patients with predisposing (actors or who 
are also receiving other drugs that are known to cause this 
effect and tha t norũoxadn should be used vvith caution in 
such ãtuations.

ỉ . Noel GJ, t í  al. Hỉỉects of th ree Auoroquinolones on QT ỉntervaỉ ỉn heaỉthy 
adults a íte r single doses. ơừì Pharmacol Ther 2003: 73: 292-303.

2. Nykamp D L tí  al. QTc proỉongation assodated with combinatlon 
therapy of levoAoxadn. imipramine, and Auoxetỉne. Artn Pharmacơther 
2005; 39: 543-6.
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4. Ovvens RC. Ambrose PG. Torsades de pointes assocated with 
Auoroquỉnolones. Pharmacữtherapy 2002; 22: 643-8.

5. Bertino JS. t í  a i  G atiA oxaan-assodated corrected QT interval 
prolongation, torsades de poỉntes, and  vemrỉcular Hbrỉllation in patỉems 
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6. Amankwa K. tí  al. Torsades de pointes assodated wỉth ũuoroquỉnolones: 
importance o í concomỉtant risk ỉactors. Qin Pharmacoỉ Ther 2004; 75: 
242-7

7 . Daỉe KM, t í  ai. MoxiAoxadn and torsade đe poỉntes. Ann Pharmacother 
2007;41 :336-40 .

8. Knorr JP, t í  a i  CiproAoxadn-induced Q-T ỉntervaỉ prolongatíon. Am J 
Heakh-Syst Pharm 2008; 65: 547-51.

9. Ovvens RC. QT prolongaúon vvíth annmỉcrobìaỉ agents: understandỉng 
the  dgniBcance. Drugs 2004; 64: Ỉ0 9 Ỉ - Ỉ Ỉ2 4 .
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Effeds on the gastrointestinal tract. There ha ve been sev- 
eral case reports and studies supporting an assodarion 
betvveen pseudomembranous colitis or superiníection with 
Cíostridium ctiỊỊĩđle and use of ciproíloxacin1'2 and other 
ỉluoroquinolones.3'7
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Effeds on glucose metabolism. For the effects of Quoro- 
quinolones (in particular gatíHoxadn) on blood glucose 
see under Gatíỉloxacin, p. 305.3.

Effeds on the Iddneys. A review‘ oỉ case reportỉ of renal 
toxidty (indudỉng interstitíal nephritis, acute renai íailure, 
acute tubular necrosis, and crystalluria) assodated with 
dproHoxadn and other ũuoroquinolones indicated that 
such toxidty, although potentially serious, was rare. It 
vvas also noted that nearly all patients developing acute 
renal tailure were over 50 years of age. Another review,2 
conhrming that the problem remained rare, noted that 
risk íactors for quinolone-induced nephrotoxidty seemed 
to indude the particular quinolone chosen, vvith đproHox- 
a d n  the most often involved, as well as the use of high 
doses, patient age, inadequate hydration, and use of other 
nephrotoxic drugs or the presence of other processes likely 
to contribute to renal damage such as diabetes.
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Effects on the liver. Flúoroquinolones, induding dproũox- 
acin, may cause elevated liver enzyme values. In most 
patients this effed is transient and reversible vvithout stop- 
ping the dnig.

More serious cases of hepatotoxidty, induding tatalities, 
have been reported both with dprotloxadn1'4 and with 
o ther ũuoroquinolones4-7' 13 but they are rare. In many cases 
the patients were elderly and had comorbid conditions.
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Effeds on the musculoskeletal System. Reversible arthr- 
algia has sometimes occurred with the Auoroqumolones;1 
ioint erosions have been documented in  immature ani- 
mals. In  a report,2 treatment vvith peQoxadn may have 
contributed to the destructive arthropathy that occurred 
in a 17-year-old youth. For a discussion of the use of 
Auoroquinoỉones in children and adolescents, see Admin- 
isơation in Children, under Precautions, p. 266.1.

There have been reports3'7 of tendinitis and tendon 
rupture assodated with Auoroquinolones. By July 1995, the 
UK CSM5 had received 21 reports of tendon damage, often 
óf the Achilles tendon, assodated with these antibac- 
terials— 11 with dprolloxadn and 10 with oHoxadn. In a 
later case-conttol study* of a cohort of 46776 users of 
fluoroquinolones between July 1992 to June 1998, 704 had 
Achilles tendinitis and 38 had Achilles tendon rupture; the 
adjusted relative risk of Achilles tendon disorders with 
current use was 1.9. The risk of tendon damage is increased 
by use with corticosteroids and is more common with 
inareasỉng age:5 the case-control study* íound that the 
relative risk for current users rose to 3.2 among those aged 
60 and over, and to 6.2 in  those in this age group also using 
corticosteroids. Another case-conưol study’ using data hom 
1988 to  1998 held on a diữerent UK general practice 
database reported similar Bndings and conduded that 
oũoxadn was assodated with a  higher risk of tendon 
damage than other Huoroquinolones. A review10 of the 
literature between 1966 and 2001 revealed 98 case reports 
of Đuoroquinolone-assodated tendon damage. Of these, 36 
were assodated with pelloxadn therapy and 25 With 
dproíloxacin; oíloxadn was assodated vvith 6 cases. Renaỉ 
disease or impainnent was also considered as a risk factor.

Onset may be tapid: rupture has occurred vvithin 48 
hours of startỉng therapy.11 It can, however, also occur after 
therapy has been completed, in some cases up to  several 
months later. The CSM3 vvamed that at the fiist sign of pain 
or inílammaúon the ũuoroquinolone should be withdrawn 
and the aỉleaed limb rested until the tendon symptoms had 
resolved. Similar wamings have been isstied in other 
countries, but some cases have continued to be 
reported.12-13 In the USA the FDA has requữed a vvaming 
to be added to prescribing information for the Huoroqui- 
nolones statíng that there is an increased risk út patíents 
over 60, in kidney, heart, and lung transplant redpients, 
and vvith use of concomitant corticosteroid therapy.14

There have been reports15-14 of rhabdomyolysis in 
patients given Auoroquinolones, induding one latality 
assodated with levoOoxadn therapy.15 Acute myalgia 
vvithout signs of rhabdomyolysis has also been reported 
with dproBoxadn.17
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Effects on the Itervous System. By 1991 the UK CSM1 had 
received 26 reports of convulsions assodated w ith dpro- 
floxacin, 1 with noríloxacin, ảnd 1 vvith oĐoxadn. It vvas

noted that convulsions could occur both in patients vvith 
epilepsy and in those with no history of convulsions. Gen- 
eralised seizuies have been reported in patients given gati- 
Hoxadn2 and levolloxadn.3-4 Seizures have also been asso- 
dated with the use of ear drops containing dproHoxadn.5 
All 5 case reports2'5 involved patients aged 65 yèars and 
over; of thesẽ, I had a historỹ (although undeãr) o i  sei- 
zures,2 3 had chronic renal ỉmpairment,3'5 and 1 had 
neither.3 Ciproỉloxadn-assodated seizures have also been 
reported6 in a patient with thyrotoxicosis.

Other reports of CNS toxidty assodated with dproữox- 
adn have induded eosinophilic meningitis,7 delirium,* and 
acute psydioses.9'10 Peripheral neuropathy," dysaesthe- 
sia,12 catatonia13 (also with levoOoxaan14), hemiparesis,15 
and tinnitus14 have also been reported. Acute psychosis 
occurred17 in a patient using dproỉloxadn eye drops. A 
reviewls of published and spontaneous reports íound an 
assodatìon between adverse manic reactions and the use oỉ 
certain antíbacterialỉ indudỉng dproAoxadn and oAoxadn. 
LevoBoxadn has also been reponed to have possibly 
unmasked a hereditary motor and sensory neuropathy 
(Charcot-Marie-Tooth disease).1’

There have also been reports oí sleep dỉsturbances20 and 
of a Tourette-like syndrome21 assodated with oĐoxadn. 
Ataxia22 and halludnations23 have been reported with the 
use of gatíHoxadn. In one case report, .acute encephaỊo- 
pathy occurred in an elderly womãn after ingestìon of a 
single dose of gemiAoxadn.24

A Uterature revtew25 (up to 31st Oaober 2010) ỉound 
that the most commonly reported psychiatric adverse 
events vvith the Quoroquinolones vvere manỉa, insomnia, 
acute psychosis, and delirium, while the most commonly 
reported neurological events were convulsions (induding 
grand mai convulsion), confusional State, and myodonus.
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Hypersensitiviiy. Hypersensitìvity and skln reactions have 
been assodated with dprolloxacin and other Đuoroquino- 
lones. Reports have induded anaphylaxis (which has 
sometimes been íatal, and may occur aỉter the first 
dose),1"4 se rum sickness,5 Stevens-Johnson syndrome,4 
toxic epidermal necrolysis (sometimes íatal),7'13 laryngeal 
oedema,14 and vasculitis.15"17 Fatal vasculitis has been 
reported with ofloxadn.I‘ Radiation recall reactions ha ve 
also been reported.19-20
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18. Pace JL  Gatt p. Fatal vasculỉtỉs assodated with o íloxadn . BMJ 1989; 299: 
658
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Superinfectk>n. Superinfection w ith Streptococcus pneumo- 
niae has been reported in patients receivlng dproílox- 
acin.1'3 For reíerences to superiníection with Clostridium 
diỊỊiále and associated pseudomembranous colitis. see 
under Effects on the Gasơointestinal Tract, p. 263.1.

Fungal otitis extema is also assodated with the use of ear 
drops containing Đuoroquinolones.4

1. Righter J. Pneumococcal menỉngitỉs durỉng imravenous dproĩloxadn 
thẽrapy. Am J  Med 1990; 88: 548~

2. Gordon JJ, KauHman CA. Superinỉeerỉon w ith Streptococcus 
pneum onỉae during therapy vvith riproũoxacin. Am J  Mtđ 1990; 89: 
383-4.

3. Lee BL. tí  al. Iníectious complications with respiratory pathogens despiie 
dp rodoxadn therapy. N Eng! J  Med 1991; 325: 520-1.

4. Schxader N, Uaacson G. Fungaỉ otiứs extem a: ỉts asspdation vviih 
ũuoroquỉnolone eardrops. Pediatria 2003; 111: 1123. ■*

Precautions
CiproQoxadn should be used with caution in patients vvith 
epilepsy or a history of CNS disorders. Care is also necessary 
in those with renal impairment or G6PD delidency (see also 
p. 266.2). An adequate íluid intake should be maintained 
during treatment with dproDoxadn and excessive alkaliníty 
of the urine avoided because of the risk of crystalluria.

Since dproAoxadn and related nuoroquinolones have, 
like nalidỉxic add, been shovvn to cause degenerative 
changes in  weight-bearing joints of young animaìs, it has 
been suggested that these drugs shõuld not generally be 
used in patients aged under 18 yean (see also p. 266.1). 
pregnant vvoraen, or breast-íeeding mothers (but see also 
p. 266.2) unless the beneíits outweigh the risks. Tendon 
damage may occur rarely with Huoroquinolones (see Effeds 
on the Musculoskeletal System, p. 263.2) and ưeatment 
should be stopped if patients have tendon pain, 
inHammation, or rupture; subsequent use of Huoroquino- 
lones is contra-indicated in these patients. Fluoroquino- 
lones should also be avoided in patients with a history of 
myasthenia gravis, as severe m usde weakncss may occur 
(see A d v e rse  Effects, p . 2 6 2 .2 ).

Exposure to sưong sunlight or sunlamps should be 
avoided during tteatment with dproíloxadn. The ability to 
drive or operate machinery may be impaứed, espedally 
when alcohol ỉs also taken.

Some Uuoroquinolones have the potentíal to prolong the 
QT interval (see Eỉỉects on the Cardiovascular System, 
p. 262.3) and should be avoided or used with caution in 
patients with QT prolongation or relevant risk íaaors such 
as uncorrected electrolyte disturbances, bradycardia, orpre- 
existing cardiac disease. Certain drugs may also increase the 
risk (see Interactions, p. 266.3).

CiproAoxadn and other Huoroquinolones should be 
avoided in MRSA iniections because of the high level of 
resistance.

Administration in children. Since dproũoxadn and other 
íluoroquinolones can cause degenerative changes in 
weìght-bearing joints of young animalỉ they should only 
be used in children and adolescents vvhere their use may 
be justified ư the benehts outweigh the risks.1-4 For exam- 
ple, dproAoxadn is licensed in some countries for use in 
the prophylaxis and ữeatment of inhalational anthrax and 
also ũt the treatment of certain iníections in those under 
18 years of age (see under Uses and Administration, 
p. 261.3). A systematic revietV* of the use of dproũoxadn 
in more than 16 000 children (7 months to 17 years) 
íound that musculoskeletal adverse events were most ừe- 
quent; 258 events were reported in 232 patients, gi vin g an 
estimated risk of 1.6%. Of these musculoskeletal events

50% were anhralgia, 19% tendon or joint disorder, and 
15% reduced movement or stiKness. The revievv also 
íound no dose-dependent or duration-dependent risk of 
toxidty and no signiBcant effect on grovvth; adverse 
events were reversible on stopping medication.

A comparative cohort study2 involving about 500 
children and adoỉescents ỉound that the inddence of 
musculoskeletal adverse eữects was higher (10 cases out of 
264 patients) in those taking Auoroquinolones (dprodox- 
adn , oíloxadn, or peQoxadn) than in those taking other 
antibacterials (1 out of 237). In the íormer group of patients, 
these adverse eííects, mainly arthralgias, were reversible 
and were most ừequent vvith peAoxadn therapy.

1. B urnein GR, t í  aL C iproỉỉoxaán for the treatm ent of uncomplicated 
gonorrhea ỉníection in adolescents: does the beneỉỉt outvveigh the risk? 
Qin Infeđ Dừ 2002; 33 (suppi 2); S191-S199.

2. chaluroeau M  tí  ai. Fluoroqulnoỉone saỉety ỉn pedỉatric patíents: a
prospectỉve, muỉtícenter. comparatỉve cohort ỉtudy  in France. Absưact: 
Peẩiatría 2003; 111: 1427-8. Futl versỉon; http://pediatrỉcs.
aappublỉcations.org/cgỉ/reprint/ỉlỉ/6/e714 (accessed 01/11/06)

3. American Academy of Pedỉatrỉcs Cửmmittee on Iníeaious Diseases. The 
use o( systemic íluoroquínolones. Ptdiứiria 2006; 118: 1287-92.

4. Adefurin A .tía ỉ.  Ciprofloxadn saíety in paedlatricỉ: a sysiemaiic review. 
Arch Diỉ Chiỉd 2011; 96: 874-80.

Breast feeding. CiproDoxadn was found to be undetect- 
able in thc senim of a breast-fed inlant whose mother 
took dprofIoxadn 500 mg daily for 10 days.1 In another 
study2 involving 30 vvomen who undervvent tcrmination 
of pregnancy, 10 cach were given dprolloxadn, oíloxadn, 
or peũoxadn respectively. and all 3 drugs were lound 10 
be highly concenưated in brcast milk vvith ratios exceed- 
ing 75% of the simultaneous serum concenưations 2 
hours alter a dose. It vvas conduded that, because íluoro- 
quinolones had been shovvn to cause arthropathy in 
young animals, theừ potential beneíits should be weighed 
against the risk to the inỉant belore they were considered 
for use in breast-íecding women. The American Academy 
oí Pediatrics3 considers that the use of dproAoxadn is 
usually compatible with breast íeeding.

1. Gardner DK. et al. Simultaneous concem rationi of típrofloxacin in 
breast milk and in serum in m other and breast-íed iníant. Clin Pharm 
1992; 11: 352-4.

2. Giamarellou H. fí ai. Phamiacokinetics oỉ three newer quinolones ìn 
pregnant and lactating vvomen. Am JM ed  1989; 87 (suppl 5A); 49S-51S.

3. American Academy oí Pediatrìcs. The transíer of drugs and other 
Chemicals into hum an milk. Pcdiatria 2001; 108: 776-89. [Reùred May 
2010] Correction. ibiắ.; 1029. Aỉso available ai; hitp://aappolicy. 
aappublications.Org/cgj/contem/iun/pedia:rics% 3bl08/3/776 (accessed 
25/05/04)

Exposure to  u v  light. Loss of antibacterial activity has 
been reported after irradiation of dprodoxadn Solutions 
by u v  light.1 In addition to the possible hazard of photo- 
sensitivity reactions, a reduction in both cutaneous and 
cữculating levels of dproĐoxadn was predided in patients 
exposed to sunlight through window glass or the longer 
wavelength UVA radiation from sunbeds.1

1. Phillips G. tí  al. The loss oí antỉbiotic actỉvity of đp ronoxadn by 
photodegradation. J  Antimicrob Chtmother 1990; 26: 783-9.

GÓPD dedciency. Licensed product iníormation lor dpro- 
Aoxadn and other Auoroquinolones advises that these 
drugs be used vvith caution in patients vvith glucose-6- 
phosphate dehydrogenase (G6PD) deíidency as there may 
be a risk of haemolysìs. This cautionary advice is based on 
similar vvamings for nalidixĩc add, a non-Ouorinated qui- 
nolone. However, a revievv1 íound no reports of haemoly- 
sis in G6PD-defident patients given {luoroquinolones.

1. Youngster L tí  al. Medications and glucose-6-phosphate dehydrogenase 
deíidency: an evìdence-based review. Drug Saftíy 2010; 33: 713-26.

M yaslhenia gravis. Cautìon is advìsed in patients with 
myasthenia gravis given ũuoroquinolones aíter a few 
reports of the possible exacerbation of symptoms1-2 or 
unmasking of subdinìcal myasthenia gravis3 by dprollox- 
adn. Exacerbation of myasthenia gravis is considered to 
be a dass effed;2 it has also been reported with other 
□uoroquinolones induding norũoxadn, otloxadn, pellox- 
adn, gatiQoxadn, levoĐoxadn, and moxUloxadn.2-44 
Exacerbations usually occurred vvithin 1 to 2 days of sys- 
temic Ouoroquinolone use, bu t have not been reported 
with non-systemic ỉonnulations. Dyspnoea vvas the most 
commonly reported adverse event (50% of cases) followed 
by m usde vveakness or íatigue (48%). More serious, 
although less ừequent, were cases of respiratoiy íailure 
requiring mechanical ventilation (30% of reports). Nearly 
all patients improved when the Ouoroquinolone dose Yvas 
reduced or stopped, although some required additional 
supportive ưeatment.

1. Moore B. tí  al. Possỉble exacexbatíon oỉ myasthenia gravis by 
dproũoxaón. lanctí 1988; ỉ: 882.

2. Jones sc. tí aỉ. F luoroquinolone-associated m yasthenia gravis 
exacerbation: evaluatỉon oí postmarketing reports (rom the TJS FDA 
adverse event reportìng System and a literature review. Dntg Safetỵ 2011; 
34: 839-47.

3. Mumíord CJ, Ginsberg L. Ciproíloxadn and myasthenỉa gravis. BMJ 
1990; 301: 818.

4. Rauser EH. t í  aỉ. Exacerbation of m yasthenia gravis by norAoxadn. DỈCP 
Ann pharmacother 1990; 24: 207-8.

5. Azevedo E. t í  aỉ. Probabỉe exacerbation o! myasthenia gravis by 
odoxadn. J  Neuroĩ 1993; 240: 508.

6. Vial T, t í  al. Aggravatỉon d 'u n e  myasứiénie sous péOoxadne. Rev Nntrol 
(Parù) 1995; 151: 286-7.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiũes dproOoxacin as 
probably not porphyrinogenic; it may be used as a drug of 
íirst choice and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Available au h ttp ://w w w . 
drugs-porphyria.org (accessed 04/10/11)

Pregnancy. Although there are no controlled studies on 
the use of dproíloxadn in pregnant women, data available 
shovvs no increased risk of congenital malỉormations or 
other adverse íetal events. Hovvever, the UK teratology 
iníormation Service (UKTIS) and the u s  Teratogen Infor- 
mation System (TERIS) consider the data to be too limited 
to State that there is no increaseđ risk of adverse out- 
comes. UK licensed p ro d u a  inlormation tecommends that 
it is preferable to avoid the use of dprofloxadn during 
pregnancy.

Interactìons
Fluoroquinolones, including ciproAoxacin, are known to 
inhibit the cytochrome P450 isoenzyme CYP1A2 and may 
increase plasma concentrations of drugs, such as dozapine, 
ropinirole, theophylline, and tizanidine, that are metabo- 
lised by this isoenzyme. Use of dprolloxadn with tizanidine 
is conưa-indicated, although theophylline may be used 
providing its dose is reduced and concentrations monitored. 
Clozapine or ropinirole may also be used, providing 
appropriate clinical surveillance occurs vvith subsequent 
dose adjustment vvhere necessary.

CiproAoxacin is reported to enhance the effca of oral 
anticoagulants such as vvarỉarin and the oral antỉdiabetic 
glibenclamide. Severe hypoglycaemia, sometimes íatal, has 
occurred in patients also taking glibendamide. Renal 
tubular secretion of methotrexate may be inhibited by 
dprolloxadn, potentially increasing its toxidty.

The excretion of dproAoxadn or related drugs is reduced 
and plasma concentrations may be increased by probenedd. 
Cations such as aluminium, caldum, magnesium, or iron 
reduce the absorption of oral dproAoxadn or related drugs 
vvhen given together. Changes in the pharmacokinetics of 
nuoroquinolones have been reported vvhen given with 
histamine H2 antagonists, possibly due to changes in gastric 
pH. but do not seem to be oí much dinical signiíicance.

Transient increases in serum creatinine have occuưed 
when dpronoxadn is given with ddosporin; monitoring of 
serum creatinine concentrations is recommended. Altered 
serum concenưations of phenytoin have been reported in 
patients also receiving dproũoxacin.

Further details conceming some o( these interactions, 
and others, are given belovv.

Some Auoroquinolones have the potential to prolong the 
QT interval (see Eííects on the Cardiovascular System, 
p. 262.3) and should be avoided in patients also receiving 
class la antiarrhythmic drugs (such as quinidine and 
procainamide) or class in antiarrhythm ics (such as 
amiodarone and sotalol). In addition, caution should be 
exerdsed vvhen they are used with other drugs knovvn to 
have this effed (such as the antihistamines astemizole and 
terienadine, dsapride, erythromydn, pentamidine, pheno- 
thiaãnes, or tricyclic antidepressants).

For p h y s ic a l or C hem ical in c o m p a tib ili t ie s  w ith  d p r o -  
Đ o x a d n , se e  p . 2 6 1 .2 .

Analgesics. Use of fenbuftn vvlth Auoroquinolones may 
increase the inddence of ũuoroquinolone CNS adverse 
eílects. Revievvs1'2 have noted cases of convulsions asso- 
dated with the use of lenbulen and enoxadn reported to 
the Japanese regulatory authorities. The UK CSM3 has 
recognised that convulsions may occur due to an intcrac- 
tion between the nuoroquinolones and NSAIDs; by 1991,
3 sudi interactions had been reported tô them. Adverse 
neurological ettects have also been reported in a patient 
receiving naproxen and chloroquine vvhen dprolloxadn 
was given, vvhich abated w hen the antirheumatic drugs 
vvere stopped.4

CiproAoxadn also interacts vvith opỉoid analgesics: peak 
serum concentrations oí oral dprotloxacin given pre- 
operatively were signiEcantly reduced vvhen intramuscular 
papaveretum was injected.5 In the UK, licensed prođud  
iniormation lor dproũoxadn tablets recọmmends that 
opioid premedication should not be used if dproữoxadn is 
given íor surgical iníection prophylaxis.

1. Janknegi R. Drug im craa ions wỉứỉ qumolones. J  Antìmicrob Chtmother 
1990; 26 (suppỉ D); 7-29.

2. Christ w. Cenưaỉ ncrvous System toxìd ỉy  of quỉnoỉones: hum an and 
animal Rndings. J  Antimiơob Chtmother 1990; 26 (suppl B)t 219-25.

3. CSM. Convulsions due to quinolone antỉmicrobỉal agents. Current 
Problems 32 1 991. Àlso available at: http://w w w .m hra.gov.uk/hom e/ 
ídcplg?IdcService*GET_FILE&dDocName»CON2024450&RevisionS- 
electionMethod=LatestReleased (accessed 02/03/07)
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4. Rolloí J, Vínge E. Neurologic advcrse eííecis during coDcomỉtant 
ưeatm cnt vvith dproũoxadn, NSAIDs, and chloroquine: possibỉe drug 
imeractíon. A m  Pharmacother 1993; 27: 1058-9.

5. Morran c, tí a i  Brirí report: pharmacokỉnetỉcs of orally admỉnỉstered 
đproAoxacỉn in abdomỉnaỉ surgery. Am JM ed  1989; 87 (suppl 5A): 86S- 
88S.

A ntaãd ỉ and  metal ions. The absorption of ciproũoxacin 
and other ũuoroquinolones is reduced by a n ta à d s  contain- 
ing a lu m in iu m  or m a g n e s iu m  and aỉso by c a là u m , iron , and 
z in c  salts.1 S u c ra ự a te  releases aluminium ions in the sto- 
mach and thereby redụces the absorption o! dproũox- 
a d n 13 and other Quoroquinolones, induding norHoxadn,'* 
oAoxadn, and sparíloxadn.’ In addition, antadds or oral 
iron preparations might antagonise the antibacterial activ- 
ity of Auoroquinolones w ithin the gut lumen.6 D a iry  P ro ­
d u c ts  with ạ high caldum  content may also intedere with 
the absorption of some ũuoroquinolones.7"’ E n te ra l feed s, 
tvhich coatam catíons, have ai so been ỉound to reduce 
absorption of dprofloxadn.10 Exposure to dproAoxadn 
was aiso reduced by la n th a n u m  ca rbona te , and was thought 
to be due to  the lanthanum  ion ỉorming a non-absoibable 
complex w ith dproAoxadn.11 A reduction in dproBoxadn 
bioavailabilíty has also been reported after ch ew a b le  ta b ỉe ts  
of didanosine which contain aỉuminium and magnesium 
ion buííering agents.12

It is recommended th a to ra l dproAoxadn should be 
given at least 2 hours beíore or 6 hours aíter such Products; 
similar advice also applies to other Auoroquinolones.

1. Lomaestro BM, Baiỉie GR. Absorptỉon ỉnceractíons w ith íluoroquino- 
ỉones: 1995 update. Drug Safety 1995; 12: 314-33.

2. Garreỉts JC. t í  ai. Sucraỉỉate signiAcantly reduces cỉproAoxacin 
concentratỉons ỉn SCTUITL Arttìmicrob Agents ơtemother 1990; 34: 931-3.

3. Van Slooten AD, t í  ai. Combĩneđ usc aỉ àproíìoxaàn  and sucraỉ/ate. 
DỈCPAm Phamacother 1991; 25: 578-82.

4. Parpia SH. tí  al. Sucraỉỉaie reduces the gasưointestinal absorption oí 
norũoxacỉn. Antimicrob Agenís Chtmcther 1989; 33: 99-102.

5. Kamberỉ M  t í  ai. The eífect of siaggered dosing of sucraUate on  oraỉ 
bioavaUabỉỉiry of sparũoxacin. BrJC lin Pharmaai 2000; 49:98-103.

6. Lewỉn cs, Smith JT. 4-Quỉnoỉones and m uỉdvaỉent ions. J  Antìmicrob 
Chemother 1990; 26: 149.

7. Neuvonen PJ, et ai. ỉnterỉerence oỉ dairy Products vvith the absorptìon oí 
cỉproQoxadn. Clin Pharmacoỉ Thtr 1991; 50: 498-502.

8. Kivistõ KT, tí  ai. Inhibitỉon of noríloxadn absoiptìon by daỉry Products. 
Antimicrob Agents Chemother 1992; 36: 489-91.

9. Neuvonen PJ, Kỉvlstố KT. Mỉỉk and yoghurr do ao t ỉm paỉr the absorptíon 
oí oQoxadn. Br J  ơ in  Pharmacol 1992; 33: 346-8.

10. Healy DP, tí  ai. CiproAoxacỉn absorptỉon ìs impaứed In paĩỉents gỉven 
enteraỉ ỉeedlngs oraỉỉy and  vĩa gastrostomy and jejunostomy tubes. 
'Antìmicrob Agents Chemotker 1996; 40: 6-10.

1 ỉ . How pp, t í  aĩ. Eíỉects oỉ ỉan thanum  carbonate on the absorpúon and oral 
bioavaílabílíty of dproũoxatín . Cỉin J  Am Soc Nephrot2007; 2: 1235-40. 

12. Sahai J, t í  at. Cations in  the didanosỉne tablet reduce dproAoxacin 
bioavailability. CUn Pharmaeol Ther 1993; 33: 292-7.

AnHbaderíals. The simultaneous use of parenteral cipro- 
Aoxadn and a z io à ỉ l in  has resulted in higher a n d  more pro- 
longed serum concemrations of dproQoxadn.1 Steady- 
state plasma concentratỉons of moxiAoxacin aie signỉỉi- 
cantly reduced when given vvith r ìỊa m p ic in  and is o n ia ú d  
for the ưeatm ent of tuberculosis.2

1. Barrỉere SL. tí al. Alteranon ỉn the pharmacokỉnetỉc dỉsposỉtìon of 
dprofloxadn by sỉmuỉtaneous administratỉon o ỉ azỉocinin. Antimiavb 
Agents ơưmothèr 1990; 34: 823-6.

2. Nỉjland HMJ, tí  ai. R iĩam pidn reduces ptasma concentratỉons of 
moxiAoxadn in patỉents w ỉth tuberculosỉs. ơ b t ỉrtfeđDừ 2007; 4 5 :1001-
7.

Antieoagukints. For reports of dproĐoxadn and other 
Đuoroquinolones enhandng the effed of oral anticoa- 
gulants, see under W a r fa r ìn ,  p. 1531.1.

Antidiabetics. For reíerence to elevated g ỉib e n c la m id e  con- 
centrations in patients vvho were also given ciproOoxacin, 
see p. 505.3.

AntiepilepKcs. For conniaing reports of the ettect of ápro- 
Aoxacin on s e m m - p h e n y to in  concenưations, see p. 542.3.

AntiíungaU. Both f lu c o n a z o le  and levoíloxacin can prolong 
the QT interval. The simultaneous use of intravenous 
levoAoxadn and fluconazole resulted in an episode of tor- 
sade de pointes in a patient on haemodialysis.1

1. Gandhi PJ. tí  al. Fluconazoỉe- and ỉevoAoxacỉn-ỉnduced torsades de 
pointes in an intensive care un it patỉent. Am J Heaỉth-Syst Pharm 2003; 
60: 2479-83.

Antỉmigraine drugs. For a recommendation to reduce the 
dosage of ĩo lm itr ip ta n  w hen given with dproAoxađn, see 
p. 682.3.

Anrineoplastics. Absoiption of oral dproíloxadn appears 
to be reduced after cytotoxic chemotherapy.1

For reíerence to the effect of dproAoxadn on the 
pharmacokinetics of c y c ỉo p h o sp h a m id e , see p. 773.2.

I. io h reo n  EJ. í t  al. Ređuced abỉoipcioa of oral cipraOaxadn *fter 
diem otherapy tor hacmatological maUgnancy. J  Antímicnb ChemoOưr 
1990; 25: «37-42.

Antìvirak. Both dproũoxadn and f  b sc a m e t  can cause con- 
vul5ions and 2 paáents dẹveloped generalised tonic-clonic 
seizures while receiving the drugs together.1 .

For reference to reduction of dproAoxadn bioavailability 
due to the antadd content of chewable didanosine tablets, 
see under Antadds and Metal Ions, above.

1. Fan*Havard p, tí aỉ. Concurrent use oỉ íoscamet and  dproQoxadn may 
increase the propensỉty for seỉzures. Ann Pharmaeother 1994; 28:869-72.

Anxiolytics. For reíerence to the effect of dproĐoxadn on 
the pharmacokinetics of diazepam, midazolam, and temaze- 
pam. see under Diazepam, p. 1068.2.

Immunosuppressants. For reference to possible interaction 
between Auoroquinolones and àcỉosporín, see Quinolones, 
p. 1956.1. For a pharmacokinetic study reporting reduced 
exposure to mycophenolate moỷetil vvhen given with norilox- 
adn  or noríloxadn plus mettonidazole, see p. 1968.2.

Musde relaxants. For a report of dproHoxadn increasing 
the plasma concentiations of từanidine, see p. 2027.1.

Sevelamer. The bioavailability of dproHoxadn was 
decreaseđ by about 50% w hen it was given with sevela- 
mer.1 Licensed p rodua iníormation for sevelamer suggests 
that it should be given at least 3 hours beíore or 1 hour 
after drugs for vvhich a reduction in bioavailability could 
be clinically slgniHcant.

1. Kays MB, tí  ai. Eỉíects oỉ seveỉamer hydrochlotide and caidum  acetate 
on the oraỉ bioavailabilỉty of dproAoxadn. Am J  Kidnty Dừ 2003; 42: 
1253-9.

Xanthines. CiproĐoxadn and other Auoroquinolones (to a 
greater or lesser extent) decrease the dẽarance of theo- 
phyỉline (p. 1234.2) and caffetne (p. 1206.1) hom  the body. 
Seizures have occurred in patients given dprofloxadn and 
theophylline and in one such repon’ serum-theophylline 
concenưations were normal.

1. Badcr MB. Role oí dproíloxadn in ta u l seizur«. ch tsĩ 1992:101:883-4.

Antimicrobial Adion
CiproHoxadn is bacteriddal and acts by inhibiting DNA 
gyrase and topoisomerase rv, which are essential enzymes 
in the reproduction of bacterial DNA. It has a broader 
speanim  of activity and is more potent in vitro than the 
non-fhiorinated quinolone nalidixic add  although resis- 
tance to many spedes or strains previously sensitive is 
emerging. Activity may be reduced in add  media and in the 
presence of urlne but not o{ serum.
Spectrum of activity.
• Among Gram-negative aerobic bacteria, dproũoxadn 

may be active in vitro against Enterobacteriaceae, 
induding Escherichia coli and Citrobacter, Enterobađer, 
Klebsiella, Proteus, Providencia. Salmoneũa, Serratia, 
Shigeỉla, and Yersinia spp.
It may also have activity against Pseudomonas aeruginosa 
and Neisseria gonorrhoeae. H. infỉuenzae, Moraxella 
catarrhalừ ịBranhameỉla catarrhalừ), and N. meningitidis 
are all sensitive.
Other Gram-negative aerobic bacteria repotted to be 
sensitive to dproũoxadn have induded Gardnerella 
vaginalù, Helicobacter pyỉorì, Legionella spp., Pasteurella 
muỉtocida, and Vibrio spp.
Variable activity has been reported against Acinetobacter 
spp., Brucella melừensừ, and Campylobacter spp.

• Among Gram-positive aerobic baderia, dprofloxadn is 
aaive against staphylococd, induding penidllinase- 
produdng and penidllinase-nonproducing strains, and 
against some MRSA. Streptococci, in particular 
Streptococcus pneumortiae and enterococd, are less 
susceptible.
Other Gram-positive baaeria sensitive to dproíloxadn in 
vitro are Baállus spp.; variable aaivity has been noted for 
Corynebacterium spp.

• Most anaerobic bacteria, including Bacteroides Ịragilừ and 
clostridium diỊỊĩcile, are resistant to ciprofloxadn, 
although some other Clostridìum spp. may be susceptible.

• Ciprolloxadn has some activity against mycobacteria, 
mycoplasmas, rickettsias, Chỉamydia trachomatis, and 
Ureaplasma urealyticum.

A cqulred  resistance. Resistant strains, particularly of 
MRSA, Ps. aeruginosa, E. coỉi, Kĩebsiella prteumoniae. c. jejuni, 
N. gonorrhoeae, and Str. pneumoniae have emerged during 
treatment with dprofloxadn although there are vvidely 
dittering pattem s of resistance geographically. Resistance to 
dproũoxadn has usually been chromosomally mediated 
although plasma-mediated resistance has recently been 
noted.

Pharmacokinetícs
Ciproũoxadn is rapidly and well absorbed from the 
gastrointestinal trad . Oral bioavailability is about 70 to 80% 
and a peak serum concenttation of about 2.4micro- 
grams/mL occurs 1 to 2 hours aíter a 500-mg oral dose. 
Absoiption of dproũoxadn tablets may be delayed by the 
presence of íood, but is not substantiaUy aííected overall.

Plasma protein binding ranges from 20 to 40%. 
CiproQoxaán is vvidely distríbuted in the body and tissue 
penetration is- generally good. It appeais in the CSF, but 
concentradons are only about 10% of those in serum when 
the meninges are not inhamed. Cipro&oxadn crosses the 
placenta and is also distríbuted into breast milk. High 
concenưations occur in bile.

The eliminatìon half-life is about 3 to 5 hours and there is 
evidẹnce of modest accumuỉation. Half-life may be 
prolonged in renal impairment (a value oí 8 hours has 
been reported in end-stage renal dỉsease) and to some 
extern m the eldérly. However, no dose adịustment is 
usually necessary in patients with renal impairment unlẹss 
it is severe; similarly, usual doses can be givẽn to the elderly 
except in those with severe renal impaữment. There is 
limited iniormatíon on the effect of hepatìc impairment; the 
haU-Uíe of dproQoxadn hcis been reported to be slightly 
prolonged in patients with severe drrhosis of the liver. Wĩth 
one or two exceptions, most studies have shown that the 
pharmacokinetícs oỉ dproQoxadn are not markedly aữeaed 
by cystic Sbrosis.

Ciproũoxadn is eliminated prìndpally by urinary 
excretion, but non-renal dearancẽ may accõunt for about 
one-third of elimination and indudes hepatíc metabolism, 
biliary excretion, and possibly ưansluminal secretion ácross 
the intestinal mucosa. At least 4 active metabolites have 
been identiHed. OxodproHoxadn appears to be the major 
urinaiy metabolite and sulfodprofloxadn the primary 
íaecal metabolite. Urinary excretion is by active tubular 
secretion as well as glomerular Bltration and is reduced by 
probenedd; Ít is vữtually complete vvithin 24 hours. About 
40 to 50% of an oral dose is excreted unchanged in the 
urine and about 15% as metabolites. Up to 70% of a 
parenteral dose may be excreted unchanged within 24 
hours and 10% as metabolites. Faecal excretion over 5 days 
has accounted for 20 to 35% of an oral dose and 15% of ân 
inơavenous dose.

Only small amounts of dproũoxadn are removed by 
haemodialysis or perìtoneal dialysis.

General phamiacoldnelics. Reviews of the pharmacoki- 
netỉcs oí dproAoxadn1 and the Auoroquinolones in gener- 
al.13

1. Vance-Bryan K  t í  aL Cỉinical phannacokỉnetỉcs of đproũoxacỉn. Clin 
Pharmacoỉántí 1990; 19:434-61.

. 2. Amỉrùmanizanỉ A. tí ai. Comparatíve phannacokinctícs and pharma- 
codynamỉcs o í  the new er ỉỉuoroquinoỉone andbacĩerỉaỉs. Cỉin 
Phamaaìántí 2001; 40: 169-187.

3. Wispeỉwey B. Clỉnỉcaỉ impỉications oỉ pharmacokỉnetỉcs and  pharma- 
codynamicsof A uoroquỉnoỉones.ơm bựèđD ừ2005;41 (suppl2): S127- 
S135.

Preparatiọns
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preparations. Arg.: ArgeĐox; Atìbax C; Bioúc 
Ciapan Ciloxan; Cipro Otico; Cipro; Ciprolabsa; Cipromed; 
Ciprotenk: Cirílox-G; Ciriax; Crisadde; Exertial; FIoraxina: 
Gìno Ciriaxt; Golysine; LorbiHoxacina; MedaOox; MiaosuU; 
Neũoxt: NexoĐoxadn; Novldat; Ocefax; Omaũaxina; Quisegen; 
Rexnen Saỉoxen; Septìdde: Ultramidna; AustraL: C-Flox; 
Ciíran; Ciloquin; Ciloxan; Clprob Ciproxin: Proỉloxin; Pro- 
quint; Austria: cưiox; Ciloxan; Cipromed; Ciprostad; Ciproxìn; 
Otanol; Utìminx; Vegarext; Belg.: Ciloxan; Ciprobel; Cipro- 
ílomedt; Ciproxine; Docdproflof; Braz.: Biamotib Cidatry; 
CiOoxt; Ciíloxatil; cưioxmm; Ciloxan; Cinoílax; Ciprix; Cipro; 
Ciprodlin; Ciprodine; Ciprolar; Ciprotloxil; Cipromd; Cipro- 
nom; Ciproxen; Ductocina; Floxanf; Hoxodp; MaxiAox; 
Nixint; Oloxin; Otoloxin: Proílox; Proxacin; Quiflox; Qulno- 
flox: C a n a d Apo-Ciproflox; Ciloxan; Cipro; Chữe\ Baydp; 
Cifloxin; Ciloxacìn; Ciproval; Ciproxino; Grilodprox; Oflono; 
Ohadproxt; Sophixin; Tigina; China: Bei Si Te ( Ciíran 
( i C i p r o b a y  Da Wei Bang Guang Yi
sha {rSiử);  Huayu Jia Ke Kuinuoxian ( ỉ i ?
ílll); Kun Ning r ): Un Qing (# # ) ;  Qiu Lu (®clĩ); Rui 
Kang (Síi#); Rui Xin Chao (SSttíi): Sai Ke Xing ( S ^ S ) ;  shị 
Pu Huan Xin Jie Ming (8ÍSí?0); Xipoíuxing (# S ÍS
s.): Xipuxíng (ỉb líữ); Cz-: CiAoxinak Ctfranf; Ciloxan; 
Ciphin; Ciplox; Ciprinol; Ciprobay; Ciprumt; Denm.: cưin; 
Ciloxan; Clprinomyl; Clprollomylt; Ciproscope; Ciproten; 
Ciproxint; Fin.: Cetraxah Cipromedt; Ciproxúi; Siprion; Fr.: 
Ciílox; Ciioxan; Unitlox; Ger.: Ciloxan; Cipro-Qt; Cipro-saan 
Ciprot; Ciprobay; Ciprobeta; Ciprodoct; Cipro£atf; CiproAox- 
Purent; Ciproflox+; Ciprohexalt; Gyradpt; InlectoCiproỶ: 
KedAox; Panotile dpro; Gr.: Aỉenoxin: Aldprodn; Arùtin-C: 
Balepton; Biodpro; Bivorilan; Cidrops; CUloxadn; Ciloxan; 
Ciprocton; Ciprofal; Cipromydn; Ciprospes; Ciprovian; 
Clproxúv CitroveaoV Droll; Edestis; Flodprìn; Forterra; Ginor- 
ectol Glossyũn; Gienis-Cipro; Iníecdna; Labentrol; Ladinin; 
Lũnox; Naũoxin; Ravalton; Remena; Revion; Reviononn; 
Superspor; Topistin; uíexil; Uritent; Urodixin; Utúninx; Ịỉong 
Kong: Aprodn; CiSoxin; Cifrant; Ciloxan; Cipidet; Ciploxt; 
Cipmax' Cipro&ankint; Ciprob Ciproxin; Ciproxyl; Cưokt; 
Cyũoxint: Duũomext; Enoxin; Gonnỉng; Hipprot; Medodprin; 
Proxadn; Quldext; Quinodnt; Uroxin; Utahzonet; viproloxt; 
Hung.-. .Ciũoxin; Cifran; Ciloxan; Ciphint; Ciplox; Ciprinol; 
Clprobay; Ciprolen; Cipropharm-t-; Ciprum; Cydonin; Indicr. 
Abact Addp; AdiAox; Aldp; Aldpro; Alquln; AniHox; Aridp; 
Atodp; Avdp; Avilox; Bactoquin; Baydp; Bekaydn; Bidpro;

The Symbol t denotes a preparation no longer actively marketed
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Bio Cipron; Biođp; C-Flox; C-Lox; C-OD; C-Plus; C-Pro; Cadi- 
vvin; Caniron; Caspro; Cbic Cebect; Cebran; Ceepro; Ceeptalib; 
CeAox; Ceíobaq Celox; Ceplox; Ceprolen; Cibiotìc Cit Ciflon; 
cưomed; Ciỉran; Cigram; Cina; Cinant; Cinođin; Cip; Cipact; 
CipaỊ Cipdn; Cipcot; Cipgen; Cipglow; Cỉpiq Cìpkind; Ciporic 
Ciprex; Cipride; Ciprind; Cỉpro-Cent; Ciproace; Cíprobid; Cipro- 
biotic Ciprocap; Ciprocure; Ciprodac Ciprodel; Ciprodex; 
Ciproỉen; Ciprolar, Ciproleb; Ciprolen; Ciprolet; Cipromark; 
Cipromax; Cipromed; Cipromycedne; Gpronat; Cipronex-E; 
Cipronova; Cipropan; Cipropet; Ciproquin; Ciprosia; Ciprosym; 
Ciprotek; Ciprotum; Ciprova; Ciprovan Ciprovec; Ciprovit; 
Ciprowin; Ciprox; Ciprozen; Ciprozet; Ciprozol; Cips; Ciptam; 
Ciptaq Cipteq Cipurc; Cipven; Cipvvin; Clpzone; Cipzy; Ciral; 
Civvi; CoĐox; Corgard; CosQox; Coutím; Cymex; Cyprin; Depd; 
Disquin; E-Cìp; Eldequin; Elquin; Flodn; Flocy; Floxaquin-C; 
FIoxip; Fulgram; Glodp; Hidp; Idp; K-Cip; Kaidp; Kera; Kocip; 
Kuredp; Ladpron; Lakđp; Lexllox; Lodp; Ludpro; Lypro; 
Maflo; Mapd; Mendp; Mericip; Microdp: MiaroĐox; Mintodp: 
Miz; Nayadp; Neodp; Nexdp; NTBec Nudp; Oraibacl; Omni- 
flox; Orpic Panzen Quinobacĩ; Strox; Zoxan; Indon.: Bactiprox; 
Baquinor; BemoĐox; Bidiproxt; Cetafloxo; Ciỉlos; Cilox; 
Cipreo Ciproxin; Civell; Corotlox; Corsadn; Cylowam+; Disfa- 
bacf; Duílomext; Etadn; Floksid; FIoxbio; Floxigra; Girabloct; 
InterAox; Isotic Renaton Jayadn; Kiíarox; LapifIox; Licoprox; 
MeQosin; Mensipox; Nilaỉlox; phaproxin; Poncoílox; Proxcip; 
Proxltor; Qinox; Quamiprox; Quidex; Quinobioúc Renator; 
RindoĐox; Scanax; SiBox; Tequínol; Vidimalt; VifIox; Vioquin; 
VolinòU Wiaflox; Ximex Cy!owam; ZeniOox; Zumaflox; Jrt.: 
BioQoxdn; Ciíloxager; Ciíox; Ciloxan; Ciproxín; Protloxin; 
Truoxin; Israel: Cifran; Ciloxan; Ciplox; Ciprot; Ciprodex; 
Ciprogis; Ciproxin; Giroílox; utexil; Ital.: Battizer, Chinodd: 
Cipems; Ciprosol' Ciproxin; Cuspis; Eoxin; Flontalexin; Gener- 
flon; Ibixadn; Kinox; Macaq Oítarilox; Prodílon Sampen Uni- 
cexal; Jpn: Ciproxan; Malaysia: BactiOox; Cinoxin; Cifran; 
Ciloxan; Ciprobay; CiproOo; Ciprox; Ciproxol; Enoxin; Servi- 
Qox; Mex.: Antimed; Apoílox; Adloxina; Bacproin; Biodox: Ci- 
Sons; Ciỉran; Ciloxan; Cimogal' Ciprain; Cipro; Ciprobac Cipro- 
biotic CiproAox; Ciproíurt: Ciprohexalt; Ciproser; Ciprotec; 
Ciproxina; Ciqỉadin; Ciriax; Dinadox; Eni; EuOoxin; Flovin; 
Floxageq Hoxamina; Floxelenaf; Floxitul; Gibac Indoxat; Iial- 
nik; Kenzodex; LemiĐox; Lemydoxt; Literxina; MiCTorgan; 
Miưoken; Novoquin; OpthaAox; Patox; Phardna; Produxol; 
Provay; QuinoQox; Randt Rictort; Sinlexinat; Sophixin: §ui- 
flox; Trigen; Vidoxina; Wasiprobil; Z-Xin; Zipra; Neth.: Ceừax- 
al; Ciloxanỷ; Ciprinol; Ciproxin; Otidox: Nữrw.: Cilox; 
Ciproxin; NZ: Cifran; Ciloxan; Cipdox; Ciproxin; DP-Cipro; 
Topistin; uíexil; Phũipp.: Aldpro; Badpro; Baxolyn; Brcldpt; 
Cidodin; Cidiolex; Cidroxaỉt; CiAodal; CiOoxin; Ciloxan; 
Ciplox; Cipro-V; Ciprobach; Ciprobay; Ciprobet; Ciprobiotiq 
Ciproíen; CiproOox; Ciproglen; Ciprolet Cipromac; Cipromax; 
Cipromet; Ciprotal; Ciprotor; Ciproxel; Ciprozef: Cirok; Floroct; 
Plosicron; Ploxacet FloxiL- Floxzuf; Genodox: Holdesún; 
HyproceL' IOoxin; Inoxzel; Iprobac Iprolan; Ipromax; Kinogen; 
Kinoves; Laỉtun: Nexproxyn; Odobay; OptaOox; Probaa; ProG- 
lox; Proseloc; Provưiox; Proxazin; Proxco; Proxidin; Proxivex; 
Prozin; Qinosyn; Quidex; Qui]ox; Quinodp; Quinoryl; Qui- 
prime; Ran dí; Rapiqure; Rexíobys; Savedar Sigmadp; Sutid; 
Unidox; Utìdn; VĩstaQox; Xenoũox; Xipro; Xypcn; Xyprody; 
Zalvos; Ziprocap; Zonuac Zyflox; PoL: Ciírant; Ciloxan; Ciphin; 
Ciprinol- Ciprobay; Cipronex; Cipropol; Ciproquin; Ciprumt; 
Proxadn; PorL: Ciũani', Ciplox; Ciproxina; Colintil; Estedna; 
Girodox; ISINO; Megadox; NivoDox; Nbdn; Oítadlox; Quinox; 
Rus.: CiOoxinal (ựHỘnoxCHHaa); Ciữan (ỈỊnộpaa); Ciloxan 
(IbuioxcaH); Ciplox (U hiuiokc); Cipraz (Lbuipa3); Cỉprex 
(Ibnqxxc); Ciprinol (IỊHnpimon); Ciprobay (Uxnpoôaiỉ); Ciprobíd 
(UHtipoỗHa); Ciprobrin (UimpoổpHH); Ciprodn (ỤHnpocHB); 
Ciprodox (Uimpoaorc); Ciprolacare (IỈHnpoiaxap); Ciprolet 
(IỊHnponex); Ciprolone (UanpoaoH); Cipromed (UnnpoMea); 
Cipronat (IỊHnpoHar); Ciprosun (IỊHnpocaa)t; Ciprova
(IỊenpoBa); IB dpro  (HỘMmmpo); M cd o ó p rin  (MeaommpHR); Pro-
dpro (npommpo); Quintor (KBmrtop); SiQoks (Chộhokc); S.Afr.: 
Adco-Ciprin; Biodp; CUloc Ciíran; CiloOoc; Ciloxan; Ciploxx; 
Cipro-Hexab Ciprobay; Ciprodna; Ciprogen; Ciprol; Dynadoc; 
Loxip; Orpiq Spec-Topistin; singapore: Ciloxan; Ciprobay; 
Ciprohexal; Ciproltt; Cydn; Enoxin; Ginoreaob Microílox; 
NeoĐoxin; Novaílox; Qupron; ServdĐo* Topixtln; Uroxin; 
Spain: Aceoto; Araxadna; Baydp; Belmadnaf; CeữaCux; 
Cettaxal; Ciũot; Ciprenit Oticơt; Ciproaoin; Ciproctalt; Ciprox- 
ina Simple; Cunesin; Doriman; Estedna; Felixene; Giroũoxt; 
Globuce; Numen; Oítadlox; Otodprin; Otosat; Piprolt; Rigoran; 
Sepcen; Septodpro; Tam+; ultramidna; Swe<L: Ciloxan: 
Ciproxĩn; Switz.: Ciloxan; Cip eco; Ciprodox; Ciproxinq Thai.: 
C-F!oxadnf; Cidex; Cido; Cidolan; Cidoxin; Ciíloxno; Ciỉolox; 
Ciỉran; CilabỶ; CUoxan; Cindoxinc; CipOodn; Cipon; Cipro; 
Ciprobay; Cìprobid; Ciprocep; Ciproíex; CiproBn; Ciprogen; 
Ciprohot' Ciprolett; Ciprom-M; Ciproquin; Ciprovidt; Ciprox- 
an; Ciproxin; Ciproxyl; Cobay; CyUox; Enoxin; Forexin; Hip- 
pro; IGdpro; Microũoxt; Opul-Pro; Pharproxin; Poli-cưioxin; 
Prodox; Supraũox; Tuliptt; Ulơadoxt; Uroxin; Vesprodn; Xyr- 
odn; Turk.: Cidosin; Ciũuron; Ciloxan; Ciprasid; Cipro; Ciprok- 
tan; Cipronatin; Ciproxin; Loxasid: Proxadn; Rodaán; Roxin; 
Sandoks; Sanset: SUloks; Siprobel; Siprogut' Siprosan; Sisprest; 
UroCiproxiiit; VAE: Sart VK: Ciloxan; Ciproxin; Ukr.: Bacti- 
dox (Eann4uioxc)t; Citran (IbiệpaH); Ciprinol (ựHnpHHoa); 
Cipro (IỈHnpo); Ciprobay (UHnpoỗaă); Cỉprobel (Lbmpoõea); 
Ciproíarm (lỊHnpoộapM); Ciprohexal (Umq)orexcan)t; Cipromed 
(UHnpoMea); Ciproxol (Ibtnpoicccui); Ploximed (<I>n0KCHMea); Ifid- 
pro (HịiHUMnpo); sưioks (CHệaoxc); USA: Cetraxal; Ciloxan; 
Cipro; Venez.: Badpro; Badox; Ciílox; Ciloxan; Ciprivax; Cipro- 
flox; Cipronax; Ciproquin; Ciproxina; Cirok; Cypral; Iproxin; 
Lisipin; Oxtìn; Quinottal; Quinotìc Serviílox: Sophixin; Zolina.

MuhMngredient Preparationa. Arg.: Aibrex; Ciloxadex; Cipro 
HC; Ciproflox-Oticf; CiproAoxadna D; cirdox oỉtal; Cirílox 
Otiq Ciriax Otic u  Ciriax Oáq Decadron con Ciprodoxina; 
Delos Oliq Fotamidn; Labsa Otic L; Labsa Odq Medaũox Dol; 
Omaílaxma D; Otex HC; Oto Biotaert; Otobiotic Otodpro; 
Otoleí HC; Otosporin C; Otosporin Dexa; Procalm; Prooiodpro; 
Quidex; Tadnes; Austral.: Ciproxin HC; Braz.: Bỉamotil-D; 
Biancon; Cilodcx; Cipríxin Dexa; Cipro HC; Cylocoit; MaxiĐox 
D; Otodriax; Canad.: Ciprodex; chile: Cilodex; Ciprodex; Oflo- 
no-D; Otex HC; Cz.: Ciprobay HC Otict; Denm.: cưiox; Cilodex; 
Fin.: Cetiaxal Comp; Ciproxin-Hydrocortison; Gr.: Ciprobay; 
Otospon; Hong Kong-. Cipro HC; India: AC; Addp-TZ; Aldp-TZ; 
AJdpro-TN; Aridp-TZ; Atodp-TZ; Avdlox-M; Avilox-TZ; Baydp- 
TZ; Biodp-TZ; Caniron-TZ; Caspro-TZ; Cbic-TZ; Cebect-TZ; Ceb- 
ran-TN; Ceepro-TZ; Ceũox-CF; Ceflox-D; CeDox-TZ; Ceíobac- 
TD; Ceíobac-TDH; Ceplox-TZ; Ceprolen-D; Cidalox-TZ; Cidon- 
TZ; Cifomed-D; CUomcd-TZ; Cifran-CT-H; Cifran-CT; Ciữan- 
OZ; Cina-TZ; Cinant-TZ: Cinodin-TZ; Cip-TZ; Cipdn-TNZ: Cip- 
C01-TZ; Cipflox-TZ; Cipgen TZ; Cipglow-TZ; Ciplox D; Ciplox 
TZ; Ciplox; Cipnet-OZ; Cipro-TZ; Ciprobid-T2; Ciprobiotic-FC; 
Ciprobiotic-TN; Ciprodac-TZ; Ciprodex-TZ; Ciprogyl; Ciprolar-F; 
Ciprolar-FC; Ciprolar-T; Ciprolet-A; Ciprolet-AH; Cipromark- 
DX; Cipronat-TZ; Cipronij-TZ; Cipropci-TZ; Ciprosia-D; Cipro- 
sym-TZ; Ciprotini; Ciprotiz; Ciprotum-TZ; Ciprova-T; Ciprovec- 
TZ; Ciprowin-TZ; Ciprozee-TZ; Cipr07cn-D; Cipiam-CT; Cip- 
tech-CT; Cipti; Ciptini; Cipure-TZ; Cipvcn-TZ; Cipv\'in-TZ; Cíp- 
Zonc-TN; Cipzy-TZ; Ciral-TZ; Citi; Citibid; Citizol; Ciwi-TZ; CPF- 
TZ; CT-Robes; Cymex-TZ; Cyprin-D; Cyprin-TD; Depd-TZ; Đia- 
rlop-CT; Donnagyl-H; E-Cip-TZ; Elquin-TZ; Flocin-TZ; Flod- 
pron-T; Flocy TZ; Flucodp; Formax; Gastrogyl Plus; Gasưogyl; 
Glocip-TZ; Hidp-TZ; K-Cip-TZ; Kuredp-TZ; Labodp-TZ; Lex- 
flox-TZ; Lodp-TZ; Lomet-CT; Loxitin; Ludpro-T; Mapd-TZ; 
Microdp-TZ; Miơodox-CT; Micronox-DX; Miílox-DM; Mini- 
Citkol; Mintodp-TZ; Neodp FC; Neocip M; Nexcip-TZ; Nor- 
mide-CZ; Nudp-TZ; Nugen Eye/Ear; Ocimix; Odicip-OZ; Omi- 
bact-TZ; Omniflox-CT; Orpic-T; Panzer-TZ; Tinvisia-CF; Israel: 
Cilodext; Ciproxin HCf; ItaL: Medidox; Mex.: Cilodex; Ciproxi- 
na HC; Cinax D; Combiquine-C; Dinill-D; Oto Eni; Quinodox 
Odco; Sodrimax; SoCưamq Sophixin DX; Vodelan; NZ: Cilodcx; 
Ciproxin HC; Rus.: Ciprolet A (UnnpoacT A); Kombinil-Duo 
(KoMSraoui-ílyo); S.Afr.: Cilodex; Ciprobay HC; Singapore: Cilo- 
dex; Ciprobay HC; Spain: Aceoto Plus; Cctraxal Plus; Ciproxina; 
Synaloúc ulưamidna Plus; Switz.: Ciproxin HC; ukr.: Cetraxal 
Plus (ỈỊerpaxcan rbnoc); Ciíran CT (ựníịipaH CT); Ordpol 
(OpQHnoa); USA: Qpro HC; Ciprodex; Venez.: Oulex; 
Quinocort; Quinotic HC.

Pbonnocopoeiol PreporcHons
BP 2014: CiproOoxacin Inỉusion; Ciprodoxadn Tablecs;
USP 36: Ciprodoxadn and Dexamethasone Otic Suspension; 
Ciprodoxadn Extended-Release Tablets; CiproĐoxacin Injection; 
Ciprodoxadn Ophthalmic Ointment; CiproQoxadn Ophchalmic 
Solution; Ciprofloxacin Tablets.

Clarithromycin I8AN, USAN, riNNi 
A-56268; Abbott-56268; Clarithromycine; Clarithromycinum;

■ Clariơomicina; Klarithromycin; Klaritromicínas; Klaritromlsin; 
Klariứomycin; Klaritromysiini; TE-031; KnapnTpoMnựHH. 
(2R,3SẠS.SR,6RM  1QR, 11R, 125,13fí)-3-(2,6-Dideoxy-3-C30- 
dimethyl-a-L-F/bo-hexopyranosyloxy)-ll,12-dihydroxy-6- 
methoxy-2,4,6,8,10,12-hexamethyl-9-oxo-5-(3,4,6-trideoxy-3- 
dimethylamino-p-D-xy/o-hexopyranosyloxy)pentadecan-13- 
olide; 6-O-Methylerythromycin.
C3eHMNO,3=748.0 
ã s  — 81103-11-9.
ATC —  J01FA09,

'ATC Vet — QJ01FA09.
UNII — H1250M0A

PHarmacopoeias. In chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Clarithromycin). A white or almost white, 
crystalline powder. PracticaUy insoluble in water; soluble in 
acetone and in dichloromethane; slightly soluble in methyl 
alcohoỉ.
USP 36: (Clarithromydn). A white to o£f-white crystalline 
povvder. Practìcally insoluble in vvaten slightly soluble in 
dehydrated alcohol, in methyl alcohol, and in acetonitrile; 
soluble in acetone; slightly soluble in phosphate buữer at pH 
values of 2 to 5. pH oí a 0.2% suspension in a mixture of 
water and methyl alcohol (19:1) is benveen 8.0 and 10.0. 
Store in airtight containers.

Uses and Administration
Clarithromydn is a macrolide derived from erythromydn 
with similar actions and uses (p. 294.1). It is given in the 
treatment of respữatory-tract inỉections (including otitis 
media) and in skin and soft-tissue iníections. Clarithro- 
m ydn is also used for the prophylaxis and ưeatm ent oí 
nontuberculous mycobacterial ứiíections and has been used 
as a second-line drug in the treatm ent of leprosy. It is used in 
some countries as an altem ative to penicillins for 
prophylaxis of endocarditis.

For details of all these iníeaions and their tteatment, see 
under Choice of Antíbaaerial, p. 172.2.

Clarithromydn may be given to eradicate Helkobacte 
pylori in treatm ent regimens for peptic ulcer diseast 
(p. 1816.2). It is used with pyrimethamine as an altemativc 
regimen in the treatment of toxoplasmosis (p. 926.1).

Clarithrom ydn is given orally or by intravenou: 
iníusion. Some darithrom ydn preparations are preparec 
with thè aid of lactobionic add  and may be stated to  contair 
darithrom ydn lactobionate; others may contain darithro- 
m ydn dtrate. Doses are expressed in tenns of the equivalenĩ 
am ount oỉ clarithromydn.

Usual oral doses in adults are 250 mg tvvice daily, 
increaseđ to 500 mg twice daily if necessary in severe 
iníection. Modiiĩed-release tablets allovrâig once-daily use 
are available in some countries.

The usual intravenous dose is 500 mg tvvice daily, given 
as an inỉusion over 60 minutes usíng a solution containing 
about 0.2% of clarithromydn. Intravenous ơeatm ent may 
continue íor 2 to 5 days, but should be changed to oral 
clarithromydn when possible.

For treatm ent and prophylaxis oí disseminated iníedion 
due to Mycobacterium avium complex, darithrom ydn may be 
given in an oral dose of 500 mg tvvice daily; for treatment, it 
should be given with other antimycobaaerials. For leprosy, 
oral clarithromydn 500 mg daily has been given as pan of 
an alternative multiđrug therapy regimen.

For the cradication of H. pylori associated vvith pepúc 
ulcer discase, daríthromycin, usually in an oral dose of 
500 mg twice daily, is gi ven with another antibactcríal and 
either a proton pump inhibitor or a histamine Hj-receptor 
antagonist. for 7 to 14 days.

Doses may need to be reduced in patients with severe 
renal impairment (see p. 268.3).

For details of doses in children, see p. 268.3.

Revievvs.
1. Pciers DH, ctusotd sp. C laritluom ydn: a revicw ol ixs anúmicrobial 

acuviiy, pharmacokinetic propm ỉes and therapcutỉc poiemial. Drugí 
1992;44:117-64.

2. B am dell LB, ei al. Claríthromycin; a rrvỉew  of ỈIS pharmacological 
propcnics and thcrapeuric usc in M ycỡbaaerỉum  avlum-ìniracellularc 
complcx iníection in patients vvlth acquired im m une defidency 
syndrome. ữTVỊỊí 1993; 46: 289-312.

3. M arkham A. McTavish D. C larithrom ycin and om epraiữle: as 
Helicobacier pylorl eradicatìon thcrapy in patỉcnts w ỉth H. pyiori- 
associaied gastríc disordcrs. Drugs 1996, 51: 161-78.

4. Aỉvarez-Eỉcoro s. Enzlcr MJ. The macTolidcs; eryihromycin, darithro- 
mycin. and đtíỉhromycin. Mayo ơirt Proc 1999; 74: 613-34.

5. Zuckerman JM. Macrolides and keio)ide$: aú th rom ydn . darith rom ydn. 
telỉihrom ydn. ỉnỊea Dis ơ ìn  Nơnh Am  2004; 18: 621-49.

6. Anonymous. O arítbrom ydn. Tuberculữỉis (Eẩirtb) 2008; 88: 92-5.

Administration in children. The usual oral dose ot 
darithrom ydn íor iníants and children is 7.5mg/kg tvvice 
daily; this dose has also been suggested by the BNFC for 
neonates. Those over 12 years of age may be given the 
usual adult dose (sce Uses and Adminisưation, above).

Although inưavcnous usc is not licensed íor children in 
the UK the BNFCsuggests a dose of 7.5 mg/kg twice daily for 
those aged ừom 1 month to 12 years; older children may be 
given the adult dose (see Uses and Administration, above).

For prophylaxis of disseminated iníection due to 
Mycobactcrium avium complex, u s  guidelines suggest 
darithrom ydn may be given in an oral dose oí 7.5mg/kg 
rvvice daily; when used for treatment, it should be given 
with other antimycobaCTerials and the dose may be 
increased to 15mg/kg (to a maximum of 500mg) tvvice 
daily.1

For the p rev en tio n  o f  secondary  cases o f  pertu ssis
the BNFC suggests that darithrom ydn may be given rvvice 
daily íor 7 days in the íollovving oral doses:
• neonates: 7.5mg/kg
• children 1 month to 12 years oi age. according to body- 

weight:
• ũnder 8 kg: 7.5 mg/kg
• 8 to 11 kg: 62.5 mg
• 12 to 19 kg: 125 nĩg
• 20 to 29 kg: 187.5mg
• 30 to 40kg: 250mg

• children from 12 yeais of age: 500 mg
For the eradication of Helicobacter pylorí assodated vvith 
peptic ulcer disease, the BNFC suggests that 7.5mg/kg (to a 
maximum of 500 mg) rvvice daily may also be given orally 
with another antibacterial and a proton pump inhibitor for 7 
days to children aged 1 year and over.

1. Panel on OpponumsliC Intecóons in HIV-Exposed and HTV-Infccted 
Children. Guidelincs for thc prevem ion and ưeaữneni oí opponunỉsỉỉc 
ỉnĩections in HTV-cxpostd and H tv-in icaed  children: recommendadons 
ỉrom the Naũonaỉ Instỉtutes oỉ Health, CDC. the HIV Medỉcine 
Assodaùon ol the Inleaious Disease* Sodety o( America, the  Pediatiic 
lntectious Diỉcases Sodety. and the American Academy of Pediatrìcs 
(issucd 6th Novcmber. 2013). Available aL b tip ://w vm .aidánfo.nih. 
gov/contenlflles/lvguiddines/oi_guideline5_pediatrics.pdf (accessed 
09/12/13)

Administration in renal impairment. Licensed product 
iniormatiun States that in patients vvith severe renal 
impainnent (creatinine dearance of less than 30mL/mi- 
nute) oral and inưavenous doses of darithromycin may 
need to be halved or the dosing interval doubled.

All cross-reíerences reíer to entries in Volume A
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Ischaemic heart dỉsease. For m enúon of studies investi- 
gating darithrom ydn in the prevention of ischaemic heart 
disease, see under A áthrom ydn, p. 222.1.

Mulliple myeloma. Clarithromydn SOOmg orally tvvãce 
daiỉy has been added' to  a regimen of lenalidomide and 
dexamethasone in treatment-naive patients w ith multiple 
myeloma (p. 699.2). The regimen (BĨRD) was considered 
ettective and well tolerated, vvith a higher response rate at 
lower dexamethasone doses than had been previously 
reportcd with lenalidomide and dexamethasone alone. A 
regimen o{ darithrom ydn, low-dose thalidomide, and 
dexamethasone (BLT-D) has also been evaluated.2

1. Niesviĩky R, t í  a i  BiRD (Biaxin [darith rom ỵdn] /Revlimlđ [ỉenalỉdữ- 
mide]/dexamethasone) combỉnatíon therapy results in high complctc- 
and ovcrall-response rates ỉn  treatm ent-naive symptomatic multiple 
myeỉoma. Bỉood 2008; 111:1101-9.

2. Cữieman M, t í  a i. BLT-D (cU rỉth rom ytín  [BíaxinJ, low -dose 
thalidomide, and  dexam ethasone) íor the  treatm ent of myeỉoma and 
W aldenstrõm's macrogỉobuỉỉnemia. Leuk Lympkoma 2002; 43:1777-82.

Respirotory disorders. For reíerence to the use of
darithrom ydn in  the management of respiratory disor- 
ders, see under Erythromyđn, p. 294.3.

Adverse Effects and Precautions
As for Erythromydn, p. 295.1. Gastrointestinal disturbances 
are the most ửequent adverse eSect but are usualỉy mild 
and less írequent w ith darithrom ydn than w ith erythro- 
m ydn. Smell and taste distuibances, stomatítis, glossids, 
tongue and tooth discoloration, and headache have 
occuưed. There have also been reports of transient CNS 
eííects. Other adverse eữects indude arthralgỉa, myalgia, 
hypoglycaemia, leucopenia, and thrombocytopenia. Inter- 
stitial nephritis and renal {ailure have been reported rarely. 
Clarithromydn m ay aggravate m usde vveakness in patients 
with myasthenia gravis and new  onset of myasthenic 
syndromes has been reported.

Intravenous doses may cause phlebitis and pain at the 
injection site.

Cautíon is requừed in  patients with hepatic or renal 
impairment and doses should be reduced in those vvith renal 
impairment (see under Uses and Ađmỉnỉstration p. 266.3). It 
should not be used during pregnancy ư possible as high 
doses have been assoriated with embryotoxidty in animal 
studies.

EHects on the blood. Single cases oỉ thrombocytopenia1 
and thrombocytopenic purpura2-3 assodated with 
darithrom ydn have been reported. Cases of agranulocyto- 
sis have also been reported. A case of thrombocytopẽnia 
accompanied by interstitial nephritis, hepatitis, and ele- 
vated serum amylase levels was attributed to an alletgic 
reaction to darithrom yđn.5 Toxic epidermal necrolysis 
and subsequent death due to aplastic anaemia have been 
reponed in  a patient after taking darithrom ydn for 3 
days.6

1. Prỉce TA. Tuazon cu. Clarithxoraycin-lndueed thrombocytopenỉa. ơ in  
ĩnfeữ Dà 1992; 15: 563-4.

2. Oteo JA. tí  ai. C ỉarithrom ydn-induced thrombocytopenỉc purpura. ơ in  
ínfectDừ 1994; 19: 1170-1.

3. Aỉexopoulou A. t í  aỉ. Thrombotìc thrombocytopenic purpura in a patíent 
ỉreated vvỉth darỉthrom ycui. Eur JHaematol2002; 69: Ỉ9 Ỉ-2 .

4. Jacobs p. t í  aỉ. Im m une agranulocytosis a n d  darith rom ydn. Hcmatalogy 
2 004 ;9 :291-6 .

5. Baylor p. VVilliams K. Interstitiaỉ nephritis. thrombocytopenU. hepatítis, 
and elevated serum  amylase Ieveỉs ỉn a patỉent receiving darithrom ycin 
therapy. Cỉin Infea Dà 1999; 29: 1350-1.

6. Baz K, tí  al. Patal aplastic anaemia in a patìent w íth darithrom ycin- 
induced toxic epidermal necroỉysis. J  Eur Acad Dtrmatol Vtnenoỉ 2004; 
18: 104-5.

Effeds on the cardỉovascular System. QT prolongation 
and torsade de pointes were assodated vvith use of 
darithrom ydn in 2 patients.1 Renal impairment in 1 of 
the patients and hepatỉc impairment and organic heart dis- 
ease in both could have increased theừ susceptibility to 
these etlects.

For mentlon of an unexpected increase in cardiovascular 
mortality in  patients w ith stable coronary heart disease 
given darithrom ydn, see Ischaemic Heart Disease, in Uses 
and Adminisưation oỉ A ãthrom ydn, p. 222.1.

1. Lee K I. t í  aỉ. QT prolongatìon and torsades de pointes assodated w ith 
darith rom ydn . Am J  Med 1998; 104: 395-6.

Effects on the eyes. Cotneal opadties, reversible on stop- 
ping treatm ent, were reported in  a  patìent receiving oral 
clarithrom ydn as part of a regimen for diỉseminateđ Myco- 
baaerium avium complex inlection.1 Comeal subepithelial 
deposits have also been reported in  a patient after pro- 
longed use of clarithromycin eye drops for Mycobacterìum 
aviurn complex keratitis. The deposits did no t cause any 
ocular discomfort and resolved on stopping therapy.2

1. Dorrell L. t í  al. Toxidty of darith rom ydn  ỉn th e  treatm ent of
. Mycobacteĩỉum avium  compỉex iníection ỉn a patỉent w ỉth AIDS. J

Antimicrob Chemother 1994; 34 :605-6 .
2. Tyagỉ ẠK, t í  aì. An unreporteđ side eữect of topỉcal d arỉth rom ydn w hen

used successỉuỉỉy to  treăt Mycobacterium avỉum-ỉnưaceỉỉuỉarê keratỉtis. 
Comea 1999; 18: 606-7. :

Effects on the gastrointestinal traet. Pseudomembranous 
colids assoõated with Clostridium difpàlt developed in  a 
child receiving darithrom ydn.1

1. Braegger CP, Nadaỉ D. C larithrom ycin and pseudom em branoụs 
enterocolỉtỉs. Lanctí 1994; 343: 241-2.

Effeds on the liver. Progressive cholestatic jaundice, 
which subsequently proved tatcd, developed in a 59-year- 
old woman after 3 days of darithrom ydn therapy for 
acute maxillary sinusitis.1 Fuỉminant hepatic ỉailure in 
another patìent, which developed during darithrom ydn 
therapy, resolved once the drug was vvithdravvn.1 
Clarithromydn itselỉ vvas considered responsible although 
there was thè possibility that it had increased concenơa- 
tions of isradipine, another knovvn hepatotoxic drug tha t 
the patient was also receiving.

1. Pox JC, tí  aỉ. Progressive cholestatic Iiver disease assocỉated w ith 
darỉthrom ydn treatm ent. J  CUrt ĩham acol 2002; 42: 676-80.

2. T ira  A. tí  a/. Fulm inam  liver tailurc assotialcd w ith darith rom ydn. A m  
Phormaothtr 2003; 37: 57-60.

Effects on the lungs. On 2 occasions fever and pulmonary 
inBltration with eosinophilỉa occurred in a patient given 
cUưithromydn.1 Another patíent developed eosinophilic 
pneumonia 3 days after s ta rúng darithrom ydn; symptoms 
improved when the drug was stopped.2

1. Tcrxano c. Petroianoi K  C U rithrom ydn and pulmonary iníilưation 
with eosỉnophilia. BMJ 2003; 326: 1377-8.

2. Ohnúhi H, t í  ai. CUrlthrom ydn-induced eosinophilic pncum onia. ỉn u m  
Med 2004:43: 231-5.

Effects on mental State. Acute psychoses occurred in  2 
patients receiving darithrom ydn as part of prophylactic 
aeatm ent for Helicobacter pylori iníection and were similar 
to 3 previously reported cases in either AIDS pạtients or 
elderly subjects.* Delirium1 has aỉso be en assodated vvith 
darithrom ydn monotherapy in an elderly patient, and 
visual hallucinations have occurred in a 37-year-old 
woman being treated w ith ceftriaxone and darithrom ydn 
for suspected pneumonia;3 and in 2 children taking Stan­
dard doses of darithromydn.* Mania assodated w ith 
darithrom ydn use has also been reported in a child.’ A 
revievv4 oí published and spontaneous reports tound an  
assodation between adverse manic reactions and the use 
of certain antíbanerials; datithrom ydn was íound to be 
the antibacterial most frequently implicated.

1. Góma-GU H, t í  al. C larithrom ydn-induced acute psychoscs in pcptic 
uỉcer disease. Eur J  ơ in  Microbioi Infeđ Dù 1999; 18: 7 0 -ỉ.

2. ổ isoyiar G. t í  aĩ. C Urithrom ydn m onotherapy-induced deỉiriuro. J  
Antờnừrob Chemother 2007; 59: 331.

3. Femández Arenas 0 . tí  ai. A ỉutínationes por administrađón de una 
pauta estándar de daritrom idna. Farm Hosp 2007; 31: 315-16.

4. Erkek N, t í  al. Visual ha llu d n ad o n s posstbly assodateđ  w ith  
cỉarỉthromydn administratìon at therapeutỉc dosage ỉn two children. 
M td Princ Prađ 2009; 18: 332-4.

5. Flđan T, Pidan V. Clarithxorayciii-induced mania in a chỉld. Int J  Cỉin 
Phamaeol Ther 2009; 47: 402—4.

6. Abouesh K  tí  ai. Antímlcrobial-induced m a nia (aMibỉomanỉa): a revievv 
oỉ spontaneous reports. J  ơirt Psỵchơpharmaal 2002; 22: 71-81.

Effecb on the pancredS' Pancreatitis has been reportcd in 
patients receiving clarithrom ydn.1 *3

1. Liviu U tí ai. Pancreadtis induced by darith rom ydn. Arm Intem Med 
1996; 125: 701.

2. Scbouwenberg BJJW, Deỉnucn J. Acuỉe pancreatỉtỉs aher a oourse ỡf 
darithrom ydn. Ntíh J  Med 2003; 61: 266-7.

3. Gonzấlez Carro p. tí  aỉ. Acute pancreatítỉs and modlhed-release 
darithrom ydn. Ann Pharmacother 2004; 38: 508-509.

Hypersensitivỉty. In addỉtỉon to rashes and other hyper* 
sensitivity reaaions, which occasionally occur ữi patíents 
receiving macrolides, lcucocytoclastic vasculitis,1 Henoch- 
Schồnlein purpura,2 and toxic epidermal necroiysis3,4 have 
been reporteđ in patients receivỉng clarithromydn. 

ỉ. Gavura SR. Nusinowitz s. Leukocytodastic vasculitis assodated with 
d a r í th ro m y d n . Ann Pharmacother 1998: 3 2 : 543-5 .

2. Borrás-Blasco J. tí  aỉ. Henoch-Schồnleỉn purpura assodated with 
daríthrom ydn: case report and  review of literature. Irtỉ J Clin Pharmacol 
TherlOQi; 41: 2 Ỉ3 -Ỉ6 . Correction. ibid.ỉ 420.

3. Khaldỉ N. t í  ai. Toxic epidermal necroỉysỉs and daríthrom ydn. Can J  ơ in  
Pharmaaỉ 2005; 12: e264-e268.

4. cỉayton TH. t í  aỉ. C Urỉthrom ydn suspension-assodated toxỉc epidermaỉ 
necrolysis ỉn a 2-year-oId girl. ctin Exp Drmiatol 2007; 32:755-6.

Porphyría. The Drug Database for Acute Porphyria, com- 
pỉled by the Norvvegian Porphyda Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassihes darithromycdn as 
possibly porphyrinogenic: it should be used only when no 
saỉer altemative ỉs available and precautions should be 
considered in  vulnerable patients.1

1. The Drug Da ta  ba se ỉor Acute Porphyria. Available at: h ttp ://w w w . 
drugs-poiphyria.org (accessed 17/10/11)

Interaờions
For a discussion of drug interactions of macrolide 
antibacteriaỉs, see Erythromydn, p. 296.2.

Antidepressants. For a report of delirium following use of 
đarithrom yđn with Ịluoxetine, see Antíbacterials, p. 426.1.

Antidiabetics. For reíerence to hypoglycaemia resulting 
hom  the ađdition of darithrom ydn to glibaidamide or gli- 
pizide. see Antìbarterials, p. 505.3:

Antigout drugs. For mention of fatal cvlchidnt toxidty 
assodated wìth concomitant use of darithromydn, see 
Macrolides, p. 606.3.

Antivirais. Due to its effect on the cytođirome P450 isoen- 
zyme CYP3A4, rìtonavir markedly inhibits the metabolism 
of darithromydn to its 14-hydroxy metabolite; other HTV- 
protease inhibitors are expected to in teraa similarly, albeit 
to lesser degrees. Clarithrõmycin becomes more dependent 
on renal dearance when hẽpatic metabolism is sưongly 
inhibited; as a result, interactions may be more signihcant 
for those vyith renal im paứm ent Licensed p rodua iníor- 
mation for darithromyđn recommends an extra redụction 
in dose in patients with renal impairment receiving ritona- 
vừ, over and above any reduction that may be needed for 
the renal impairment alone: doses of darithrom ydn 
should be reduced by 50% in patíents with a ơeatinine 
dearance (CC) ọf 30 to 60mỆ/minute and reduced by 
75% in thóse yvíth a c c  belovv 30mL/minute; the daily 
dose should not exceed 1 g.

Similar dose reductions have been recommended when 
givén with most other ritonavữ-boostèd HTV-protease 
inhibitors. However, u s  licensed product iníormatíon for 
atữỉanavir advises considering a 50% dose reduction of 
darithromydn, regardless of renal status, to reduce the risk 
of QT-interval prolonganon. lt should be noted that this 
reduction may also substantially reduce levels of the actìve 
metabolite 14-hydroxydarithromydn (which may be of 
clinical relevance in the treatment of Gram-hegatiye 
inỉectỉons such as those due to Hamophiltis inỊluemae), and 
thereíore altematives to darithrom ydn should be con- 
sidered for treatment of inỉections other than those caused 
by Mycobacterium avium compỉtx (MAC).

The NNRTI delavirdinc may have similar eỉíects on 
darithromydn to those of the HTV-protease inhibitors, and 
darithromyđn doses should be reduced ỉn patients wỉth 
renal impairment as above. Use of efavirertz, etravnine, ot 
nevirapine with darithrom ydn may decrease plasma 
concenưations of the macrolide while increasing its 
hydroxy metabolite. UK licensed iníonnation for etravirine 
and nevirapỉne advises that altematives to darithrọm ydn 
should be considered íor treatment of MAC inỉectỉons, given 
the reduced activity of the hydroxy metabolite agaìnst this 
organism. Co-administratỉon of efavữenz with darithro- 
m ydn has been assodated with a high inddence of rash.

Decreased concentrations of ndơvudirư (p. 1026.2) have 
been reported in patients also taking darithrom ydn and 
clarithromy.dn product iníonnation recommends that doses 
of the twó drugs should be separated by 1 to 2 hours.

Disulhram. For a report ò( an interaction between 
darithromydn and disulhram, see Macrolides, p. 2496.3.

Gastroiniestinal drugs. In a study1 in healthy subjeas, 
concentrations oí darithrom ydn and its actìve metabolite 
vvere increased in gastric tissue and mucus and, to a lesser 
extern, in plasma during use of omeprcaole. In addition, use 
of darithromydn vrith omeprazole resulted in higher and 
more prolonged plasma concentratíons of omeprazole. The 
investigatois suggest that this interaction could account 
for the synergistic action seen vvith this combination when 
used for eradication of Helicobacter pylori. Hovvever, 
licensed product inỉormation íor darithrom ydn States that 
no dosage adjustment to either drug is necessary.

Although a study2 in healthy subjects suggested that 
some pharmacokinetic parameters of clarithromycin are 
altered by àmetidine, the dinical signihcance of such 
c h a n g e s  are unknovvn.

1. Gusuvson LE. tí  al. Ehect o( omeprarole on conccntratiuns o( 
cldrỉthromycin ỉn plasma and gasCTỈc (ỉssue at steady State. Arttimkrob 
Agma O im ollưr 1995; 39:2078-83.

2. Amsden GW, tí aỉ. Oral dm etìdine proỉongs darìthrom ýdn absorptỉon. 
Anúmiavb Agottt Chemoơur 1998; 42: 1578-80.

Antimicrobial Actíon
As for Erythromydn, p. 297.1.

Clarithromydn is reported to be more active than 
erythromydn against susceptìble streptococd and staphy- 
ỉococd in vitro, as well as against some other spedes 
induding Moraxelỉa catarrhalừ (Branhamclla catanhalừ), 
Legioneỉla spp., Chlamydia trachomatis, and Ureaplasma 
urealyticum. Clarithromydn is reported to be more ạctive 
than erythromydn or azithromydn agaìnst some myco- 
bacterìa, induding Mycobacterium avium complex and M. 
leprae. It ỉs reported to have some in-vitro activíty against the 
protozoan Toxopỉasma gondii. The major metabolite, 14- 
hydroxydarithromydn, is also acdve, and may erihance the 
activity of darithromydn in vivo, notably against Haano- 
philus influenzae. The MICs of this metabolite are equal or 
twofold higher than those of the parent drug; the íormer is 
tvvoíold more active than the latter against H. ôtflu'enzae.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Activity with other antimkrobiab. Claríthromytín has 
been reported to enhance the activity of some antimyco- 
baaerials induding etham butol isoniaãd, pyrarinamide, 
and ritampicin against Mytobaứerium tuberculosừ.1-1

1. Ọavalỉeri SJ, t í  ai. Syncrgistic aaỉv ỉtìes of cU rithrom ydn and 
àntiTubercuIous drugs ãgainst m uld drug-reslstam Mycobacterỉum 
tuberculosỉs. Aĩứỉmkrob Agetứs ơumother 1995; 39; 1542-5.

2. M or N, Esỉandiari A. Synergỉsdc activities of darithxomydn and 
pyraónam ide agaỉnst M ycobacicrium tubercuỉoriỉ ỉn hum an macro- 
phagcs. Anúmỉavb Agrrtís Chcmother 1997; 41:2035-6.

Resistance. Erythromydn-resistant isolates of Streptococcus 
prưumoniae are commonly cross-reslstant to darithro- 
m yđn.1 The inddence of resistance to darithromycin and 
other macrolides is higher among penỉdllin-resistant 
strains than among penidlUn-sensitive strains.2 Clarithro- 
mydn-resistant isolates of Helicobacter pylori have also 
emerged.1'7 Genetic mutations responsible for darithro- 
m ydn resistance have been iđentiỉied in H. pyỉor? and in 
Mycobacterium spp.9-10 Since resistance develops rapidly in 
M. avium during clarithrom ydn monotherapy, combina- 
tion therapy is usually recommended. Hovvever. resistance 
to darithrom ydn in an AIDS patient with systemic M. 
avium complex infection, despite combined treatment with 
dofazimine, has been described.11

1. Lonks JR. Medeiros AA. High rate oí erythrom ydn and dariứtrom ydn 
resistance among Streptococcus pneumonìae ỉsoỉates ỉrom biood 
culturcs from Provỉdence. RI. Antimicrob Agenữ Chemothrr 1993; 37: 
1742-5.

2. Barry AL tí  aỉ. Macrolide resistance among Sirepiococcus pneumoniae 
and Sơeptococcus pyogenes isolates Irom out-patìents ỉn ihe USA. J  
Aníùnicrob Chemother ỉ  997; 40: 139-40.

3. López-Brea M. t í  a l. Hvoỉutìon of resistance to metronidazole and 
darithrom ycin ỉn Helicobacter pylorí cUnicaỉ isolaics ừom Spaỉn. J 
Antimicrob Chemother 1997; 40: 279-41.

4. Huỉtén K, tí ai. MacroUđe resistance in Heỉicobaaer pylori: mcchanism 
and stabỉỉỉty ìn straỉns írom  darithrom yàn-treated patỉents. Arttìmierob 
Agertís Chemother 1997; 41: 2550-3.

5. Kalach N, t í  aì. Hỉgh leveỉs oỉ resistanee to meưoúidazole and 
darỉih rom yán  in Heỉicobaccer pylori sưains ỉn chỉldren. J ơ in  Microbiol 
2001; 39: 394-7.

6. Grove DI, Koutsourỉdỉs G. Increasing resistancc of Helicobacier pylori 10 
darithrom ycin: ỉs the horse boỉting? Pathalogy 2002; 34: 71-3.

7. Megraud F, tí a i Helicobacter pylorỉ resỉstance to amibioúcs in Eưrope 
and its reỉatíonship to antíbiotic consumption. Cui 2013 62: 34-4 2*.

8. Versalovic J, tí  a l  M utatỉons ỉn 23S rRNA are associated wiih 
dariỉh ro inytin  resistance ỉn  Helỉcobaaer pylori. Aníĩmicrob Agenũ 
Chtmoứưr 1996; 40: 477-80.

9. Nash KA, Inderlied CB. Genetic basỉs oỉ macroỉide /esistance in 
M ycobacterium avium  ỉsolaied hom  patiems with dissenùoaưd dísease. 
Antừnierob Agents ơưmother 1995; 39: 2625-30.

10. VVallace RJ. t í  al. Genetỉc basỉs íor datỉth roraydn  resistance among 
isoỉates of M ycobaaeríum  cheỉonae and Mycobacierium abscessus. 
Antimicrob Agents Chemothcr 1996; 40: 1676-81.

11. De w it s, tí a i Acquiied resistance to  daiith rom ydn AS combined 
therapy in M ycobaaerium  avium intraceỉỉulare iníectỉon. Lanctí 1993; 
341: 53-4.

Pharmacokinetìcs
Clarithromydn is rapidly absorbed from the gasưointestinal 
tract, and undergoes flrst-pass metabolism; the bioavail- 
ability of the parent drug is about 55%. The extern of 
absorption is relatively unaííected by the presence of food. 
Peak plasma concentxations OCCUI2 to 3 hours aíter an oral 
dose. Steady-state concentrations are reached vvithin 3 to 4 
days and peak plasma concentrations oỉ darithromyón and 
its prindpal active metabolite, 14-hyđroxydarithromydn, 
are then about 1 and 0.6micrograms/ml, respectively, after 
250 mg orally every 12 hours as tablets. The sâme dosê gi ven 
as a suspension to íasting subjects produces steady-state 
plasma concentrations of about 2 micrograms/mL of 
darithrom ycin and about 0.7micrograms/inL of 14- 
hydroxydarithromydn.

The phannacokinetics of darithrom ydn are non-linear 
and dose dependent; high doses may produce dispropor- 
tionate increases in peak concentrations of the parent drug, 
due to satiưation of the metabolic pathways. However, the 
non-linearity is shght at the recommended doses of 250 to 
500 mg every 8 to 12 hours.

Clarithromycin and 14-hydroxydarithrom ydn are 
wiđely distributed, and tìssue concentrations exceed those 
in serum, in part because of inơacellular uptake. Plasma 
protein bindlng has been reported to be about 80%. 
Clarithromydn has been deteaed in breast milk. It is 
extensively metabobsed in  the liver, and excreted in íaeces 
Via the bile; 5 to 10% of the parent drug is recovered from 
the íaeces. At steady State, abóut 20% and 30% of a 250-mg 
or 500-mg dose as tablets, respectively, and about 40% of a 
250-mg dose as suspension, is excreted in the urine as 
unchanged drug. 14-Hydroxydarithromydn as well as 
other metabolites are also excreted in the urine, accounting 
for 10 to 15% of the dose. The elúnination half-lives of 
darithrom ydn and 14-hydroxydarithromydn are about 3 
to 4 and 5 to 6 hours, respectively in patients receiving 
250mg every 12 hours, and about 5 to 7 and 7 to 9 hours, 
respectively, in those receiving 500 mg every 8 to 12 hours. 
The half-Ufe is prolonged in renal únpaữment.

Revievvs.
1. Rodvold KA. CUnical pharm acok ỉnc tio  oi c lirith rom ydn. Clin

Pharmankinữ  1999; 37: 385-98.

Preparations
Proprielory Preparotions (details are given in Volume B)

Single-ingrecKent Preparations. Arg.: Aeroxina; Claribiotic; Clari- 
dna; Clarímax; Clarimidt; clarovil; Corixa; Fadamicina; Fina- 
sept; Ixa; Iset; Kailasa; Klaridd; Klonadd; Macromidna; Quotal; 
Solerax; Windar; AustraL: Clarac clarihexal; clariihro; Kalixo- 
dn; Kladd; Austrìa: Kladd: Madarỷ; Belg.: Bidan clari- 
thromedt; Helidan Ma dan Monodarium; Braz.: Clamidn; 
Clarineo; Clariưomaxf; Klaridd; Klaroxil; CanatL: Biaxin; 
Chile: Clarimax; clarosipt; Clatìc Euromidna; Iníex; Klaridd; 
Mus-TC; Pre-Clan China: A Rui (R5I); Ai Er Bei ( 3 t j n ); An 
Ji Er Ning {^Ẽ /ÍĨỲ ):  An Ji Er Shu Ang Ke
Ao Fu An Ao Ni Ya (liSỈE ); Baihongyou
Bao Nuo (ẾêỉS); Bing Ke (ỉ##); Chang Di (lèiâ); Claridn (¥  
ý]): Feng Rui (38Í); Fu Ke Xing (ISộrS); Gui Long Nuo Ke 
(8J£3ĩ3C):Jia Ji Ning (¥ * '? ) ;  Jia Nuo Qi Jừi Yang
Bo Tai (ĩtp a ts* ); Jun Ran (ỀK ); Ka Mai (-^iă); Ka Rui Si 

Ka Tai Ka Kai Mai (ff5ĩ); Kang Ka
Kasimaixin (-fs-SffàS/Ễfc); Ke Li Xian ị^ýliìh): Ke Man Xin (f ịf t 
ÍJt); Ke Mei Xin (õ r t t í ) ;  Ke Ni Bang {ĨLIỀỹp); Klabax (-RS- 
± ); Kladd (3ÊÊÍ1I); Li Xin (ỉl ¥ ):  Limaixian (Ĩ'ji55fc); Lu Xian 
Tong (HHlllS): Lv Shu (m à): Mei Bo (£W); Mo Xin ( Ị ữ u  
Nai Er (S íl) ; Nuo Bang (Ỉ5#!); Nuo sha Pi Ke (ES'1);
Pu Mai (“ Ì5); Rui Yuan (ISÌS): Sai Hong ( ĩỉỉí);  Sang Mei 
M); Sen Ke (IS3Ĩ); Sha Di (ítiÈ); shen Mai Qi 
sheng Nuo De ( ỉi íW ): Shuang chuan (Xĩbl); Tai Bi Jie (ÍSÍÍ' 
tí); Tai Fei (S5Í); Tai Mei La Wei Pcng (ÍM ); Wo
Ka Yi chuang (tốbl); Yi Ren Yu Jun Xian (tS ^
5t); zhen Ke (Wĩl): ZhenKe (ĩ£õỊ); Cz.: clarexidt; Clarosipt; 
Fromilid; Klabax; Kladd; Lckoklar; Dcrtm.: Kladd; Klaridd; 
Fin.: Clarium; Cymoklar; Kladd; Zedar; Fr.: Mononaxy; 
Monozedar; Naxy; Zedan Ger.: Biaxint; Clarithrobeta; Claro- 
sipt; Cyllindt; Kladd; Mavidt; Gr.; Althromicin; Aredd; Brcvil; 
Chlamydidn; Claribactron; Claridus; clarimex; clarimil; clari- 
pen; clariihrodn; Claromydn; Deriác; Egelit; Eliben; Ezumy- 
dn; Geromydn; Glartin; Klaretop; Klarexyl; Klaribros; Klaridd; 
Klarilan Klarílect; Klarimac; Klarúhrin; Klaroxin; Kladdem; 
Lanthio; Laromin; Lyodar; Madadin; Maxigan; Maxilin; 
Mythrodn; Odydn; Pharidd; Pharlemyron; Primodd; 
Ridemed; Rithroprol; Ritran; Sanicet; Sythro; Thriamox; Tro- 
mypen; Zeclar; Zedaren; Hong Kong: Binodan Cladn; Claridn; 
clarsin; Cleront; Fascan Kladd; Klerimed; Syndar; Vick-Clar- 
dd; Hung.: Cidoclart: Fromỉlid; Klabax; Kladd; Klarigen; 
Lekoklar; India: Acem; Acgel: Acnesol-CL; Bioclar; Celex-OD; 
Celex; Clamydn; clan Clarbact; clanbid: Claridn; Claridp; 
Clarics; Claridase; Clarie; Clarigen: clarigo: Clarimac Clarithro; 
Clarivin clarivvin; Clear; Clydn; Crixan; F-Clan Helidan Kla- 
dd; Klacin; Klarim; Larit Madan Macmax; Macroclar; Mono- 
dan Mydhro; Mythrodn; Neudan Novadar; Syndan Indon.: 
Abbotic; Bicrolid; Binoklart; Cladne; Clapharmat; Comtro; 
Hecobac; Orixal; Jrl.: clarie; Claripsine; clarosipt; Claryl; Clo- 
nodd; clorom; Kladd; Klaram; Klariger; Israel: Karin; Kladd; 
Klaridex; Ital.: Kladd; Madadin; Madidar; Soridar; Veclam: 
Windan Jpn: Clarith; Malaysũr. Avexus; Binoculan clarem; 
Clarimydn; Críxan; Kladd; Klerimed; Madar: Mex.: Adel; Arle- 
cyn-K; ctaritral; Clatrodnf; Collitred; Crixanỷ; CrolisiL' Doycun 
Fhisfal; Gervaken; Klabet; Klaridd; Klarix; Klannyn; Klarphar- 
ma; Krobidn; Mabicrol; Neo-Clarosip; Quedox; Rolicytin; Tor- 
vicf; Trimeba; Vikrol; Xudamin; Neth.: Biaxint; Clarosipt; Kla- 
dd; Klariddt; Kloreniss; Nonv.: Klarid; NZ: Clarac; Kladd; 
Klamydn; Philipp.: Badecin; Bysdas; Clabet; clamydn; Clar- 
anta; clarie; clariget; clarithrodd; clarivvin; Claryl Clisunex; 
Galemin; Hamun; Klaret: Klargen; Klaridd; Klarid; Klarimac; 
Klarix; Klarmyn; Klaryz; Klaz; Larizin; Madan Macrodin; 
Macrolin; Macronox; Maxulid; Neo-klan Onexid; Oradd; 
Rithrodnt; Rittomax; Supalide+: Pol.: Fromilid; Klabax; Kla- 
bion; Kladd; Klarigen; Klarmin; Lckoklan Tadar; PorL: Cidinil; 
Cladna; cladia; Clarbac; Clarobiotico; Kladd; Zedarf; Zodd; 
Rus.: Arvidn (ApBHUHH); Binodar (EHHoxaap); Clarbact
|Kaap6axr); Clarithrosin ((OiaptnpociiH); Clarosip (Kiiapociui); 
Ecoritrin (3K0ampHH); Fromilid (<t>poMiuaw); Klabax (Kna6a*c); 
Kladd (Kaasna); Klarexid (Knapexciu); Klaridn (KnapHUHH); 
Klaridt (KnapHUHT); Klaromin (KnapoMHH); Klasine (KnacHHC); 
Klerimed (KáiepHMCa); Lekoklar (Rexouiap); Seidon (CeiiaoH); S. 
Afr.: Clacee; ClariHexal; Kladd; Klarithran; Klarizon; singa­
pore: Bicrolid; clari; Claripen; Clarivvin; Clcron; Crixan; Kladd; 
Kíeiimed; Monodarium; Spaỉn: Bremon; Kladd; Koừon; 
Swed.: Kladd; Switz.: Clamydnt; Oarithrodne; Claromydne; 
Kladd; Kladped; Thai.: Cladna: Cladnia; Clarith; Claron; Crix- 
an; Fascar Kladd; Turk.: Clabel; Claridde; cleanomisin; Dek- 
larit; Kladd: Klamaxin; Klamen Klarolid; Klaromin; Klasol; 
Klax; Klerant; Larídd; Macrol; Maxỉdan Megasid; Uniklan 
UAE: clamydn; ĨĨK: Clarosipt; Febzin; Klaridd; Mydlor; ukr.: 
Clabax (tCnaỗaxc OD); Clabel (lOiaõea); Fromilid (4>p0MHJiiui); 
Kladd (ỈCnauKK); Kleron (KnepoH); Lekoklar (JIeaoKJiap)t; USA: 
Biaxin; Venez.: Binodar; Claranta; Claritic Claritron: Clarivax; 
Klaridd.

Mubi-ingredienl Preparotioiu. Austral.: Kladd HP 7; Losec Mp 
7f; Nexium Hp; Probitor Hp7; Pylorid-KAf; Braz.: Eưadic; H 
Bacten Helicopac Heliklar; Omepramix; Pylorikit Pyloripac; 
Pyloriset; Pyloriưat; Canad.: Hp-Pac Losec 1-2-3 K  Losec 1-2- 
3 M; Nexium 1-2-3 A; Chile: Laiuopral Heli-Pack; Pylopac 
china: Weisanlian Yi Hong Fin.: Helipak K;
Ger.: ZacPac India: Claridase; GI Kit; Heligo; L-Cot; LTC-Kit; 
OTC HP Kit; Pantodd-HP; Pamop-HP Kít; Pantop-HP; Pylokit; 
Malaysia: Kladd HP 7; Pylobaa Combi; Aíex.1 Pylopac Rezplen; 
Neth.: PantoPAC; NZ: Losec Hp7; Philipp.: OAC Hp7f; Rus.: 
Pylobact (rtmioõairr); SwctL: Nexium Hp; Turk.: Helipak; Trio; 
Ưkr.: p-Klatinol (P-KJLATHHOJI); Clamed (KnaMen); Esoxium

Combi (330KCHyM Kom6h); Onrìstat (OpHĨCTar)t; Pylobad Neo 
(Ibuioỗarr Heo), USA: Omeđamox-Pak; Prevpac.

Pharmacopoeial PreporoHons
BP 2014: Clarithromydn for Inỉusion; clarithromydn Tablet ; 
Prolonged-release clarithromyđn Tablets;
ƯSP 36: clarithiomydn Extended-Release Tablets; Clarithrc - 
mydn for Oral Suspension; Clarithromycin Tablets.

C la v u la n ic  A c id  IBAN, riNNi 
Aclde Oavulanique; Ácĩdo davulánico; Acidum Clavulani 
cum; BRL-1415Í; Clavtiláriico, ácido; Klavulanik Asit; MM 
14151; KnaBynaHOBaR KMO10T3.
(Z)-(2/?,5ff)-3-(2-Hydroxyethyliclene)-7-oxo-4-oxa-1-azabicy- 
clo[3.2.0]heptane-2-carboxylic acid.
C3H^I05=1992
CAS —  58001-44-3 (dũvulanic ơcid); 57943-81-4 (sodiurr, 
clavulanate).
UNII — 2352MỈS24.

P o ta s s iu m  c la v u la n a t e  ỊBANM, riNNAM
Potasu klavvulanian; BRL-14151K; Ciavulanate de Potassium; 
Clavulanace Potassium (USAN); Clavulanato potárico; Kalii 
Clavulanas; Kalio klavulanatas; Kaliumdavulanat; Kaliumkla- 
vulanaattí; Kaliumklavulanat; Kalium-kiavulanát; Kálium- 
klavulanẩt; Potassium, davulanate de; Kannn KnaBynaHaT. 
C8H8KiN05=237J 
CÁS — 61177-45-5. 
um —  Q420MW3ATS.

NOTE. Compounded preparations of potassium davulanate 
may be represented by the íollovving names;
• Co-amoxidav x/y (BAN)—amoxidllin (as the trihydrate 

or the sodium salt) and potassium davulanate; X  and > 
are the strengths in milhgrams of amoxidllin and 
davulanic add resp>eaively

• Co-amoxidav (PEN)—amoxiciliin trihydrate and potas- 
sium davulanate.

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Eur. also indudes Diluted Potassium Clavulanate.
Ph. Eur. 8: (Potassium clavulanate). The potassium salt of a 
substance produced by the grovvth of certain strains of 
Streptomyces cỉavuligerus or by any other means. A vvhite or 
almost vvhite, hygroscopic, crystalline povvder. Free]y 
soluble in water; slightly soluble in alcohol; very slightly 
soluble in acetone. A 1 % soỉution in vvatcr has a pH of 5.5 to 
8.0. Store in ainight containers at a temperature of 2 degrees 
to 8 dcgrees.
Ph. Eur. 8: (Potassium clavulanate. Diluted; Kalii 
Clavulanas D ilutus). A dry m ixture of potassium  
davulanate and microcrystalline cellulose or anhydrous or 
hydrated coỉloidal Silicon dioxide. A white or almost vvhite, 
hygroscopic, povvder. A suspension corresponding to 1 % of 
potassium davulanate in vvater has a pH of 4.8 to 8.0. Store 
in airtight containers.
USP 36: (Clavulanate Potassium). A vvhite to  off-white 
powder. Freely soluble in vvater; soluble in methyl alcohol 
with decomposition. Stability in aqucous Solutions is not 
good, optimum stability at a pH of 6.0 to 6.3. pH of a 1 % 
solution in vvater is betvvecn 5.5 and 8.0. Store in airtight 
containers.

P ro íiỊe

Clavulanic add  is produced by cultures of Streptomyces 
cỉavuligerus. It has a beta-lactam structure resembling that of 
the penidllin nudeus, except that the ỉused thiazolidine 
ring of the penicillins is replaced by an oxazolidine ring. In 
general, davulanic add  has only weak antibacterial activity. 
Ít is a potent Progressive inhibitor of plasmid-mediated and 
some chromõsomal beta-lactamases produccd by Gram- 
negative bacteria induding Haanophilus duaeyi, H. inịlu- 
enzae, Neisseria gonorrhoeae, Moraxeỉla caianhalis (Branha- 
meỉla catarrhalừ), BacteroidesỊragilis, and some Enterobacter- 
ỉaccae. Ít is also an inhibitor of the beta-lactamases produced 
by Staphylococcus aureus. Clavulanic add  can permeate 
bacterial cell walls and can therelore inactivate both 
extracellular enzymes and those that are bound to the cell. 
Its mode of action depends on the particular enzyme 
inhibited, but it generally acts as a competitive, and oíten 
irreversible, inhibitor. Clavulaníc ad d  consequently 
enhances the aaivity of penidllin and cephalosporin 
antíbacterials against many resistant strains of bacteria. 
Hovvever, it is generally less eHective against chromoso- 
mally mediated type 1 beta-laaamases; thereíore, many 
Citrobacter, Enterobaaer, Morganella, and Serratia spp., and 
Pseudomonas aeruginosa remain resistant. Some plasmid- 
medíated extcuded-spectrum beta-laaamases in  Kỉebsiella 
pneumoniae, some other Enterobacteriaceae, and Ps. aerugi- 
nosa are also not inhibited by beu-lactamase inhibitors.

All cross-reíerences reíer to entries in Volume A
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Clavulanic add is given as potassium clavulanate orally 
and by injectìon with amoxiõllin (co-amoxidav) (p. 216.2), 
and by injectìon wlth ticarcillin (p. 380.2).

Use of davulanate with penidllins has been assodated 
w ith the development of cholestatic jaundice and hepatítís 
(see under Adverse Etỉects of Amoxicillin, p. 217.2) and 
thereíore restridions on the use of co-amoxidav have been 
suggested in some countries (see p. 271.1).

Because of the risk of cholestatic iaundice the UK CSM1 
recommended that co-amoxidav should be reserved for 
bacterial iníections likely to be caused by amoxidllin- 
resistant beta-lactamase-produdng strains and that treat- 
m ent should not usuaũy exceed 14 days. It may be 
considered for the following main indications:
• sinusins, otitis media, recurrent tonsillitís
• acute exacerbations o! chronic bronchitis
• bronchopneumonia
• urinary-tract iníecdons, espedally when recunent or 

complicated, but no t prostatitis
• septic abortion, pelvic or puerperal sepsis, and intra- 

abdominal sepsis
• cellulids, animal bites, and severe dental abscess with 

spreading cellulitis.
I. CSM/MCA. Revised indicatioiu for co-am oxỉdav (Augmentin). Currmt 

Probtẹrra 1997; 23:8. Also availablc at: http://w w w .m hia.gov.uk/ham e/ 
idcpÌg?ldcServìce=GET_FILE&dDocName-CON2023230&Rev)sỊonS- 
electionMcthod=LatestRe!cased (accessed 11/07/06)

P rep a ra tio n s
Proprietary Preporations (details are given in Volume B)
Single-ingredient PreparaKons. Arg.: Optamox; AustraL: Moxi- 
dav; Indon.: Adam; Phữipp.: Agpen; Koact; Thai: Clanoxy; 
Rapidav; Turk.: Amoksilav.
Multi-ingredient Preparations. Arg.: Adavt; Amixen clavulani- 
co; Amodav Duo; Amodav; Amoxi Plus; Amoxigrand Com- 
puesto; Amoxitenk Plus; Bi Moxal Duo; Bi Moxal; Biodavid; 
Bíoxilina Plus; Clamoxol Bio; clamoxol; clavulox Duo; clavu- 
lox; Cloximar Duof; Darátil Plus Duo; Darátil Plus; Dibional; 
Fabamox Duo; Grinsil Clavulanico; Klonalmox; Nobactam Cla- 
vulanico; Optamox Duo; Plenobiotic Duo; ultrabiotic Duo; 
ultrabiotìc Austral.: Augmentin; clamohexalt: Clamoxyb Cla- 
vulin; Clavycillin; Curam GA-Amdav; Timentin; Austria: 
AmodanHexal; Amoxiclavulan; Amoxicomp; Amoxiplus; 
Amoxistad plus; Augmentin; Clavamox; Xidav; Beig.: Amo- 
dane; Amoxidav; Augmentin; clavudd; Co-Amoxit; Docamo- 
daff; Timentin; Braz.: Amplamox AC; Augmentint; Betadavt; 
clavulin; claxam: Novamox; Policlavumoxil; Sigma Clav; 
Timentin; Canad.: Apo-Amoxi Clav; Clavulin; Novo-CIavamox- 
in; ratio-Adavulanate; Timentm; Chile: Ambilan Bid; Ambilam 
Amolex; Augmentin Bid; Augmentin; Clavinex Duo; clavinex; 
clavoxilína Bid; china: A Le Xian (PTíSílli); Aikeer (3t3ĨA); 
Amoksiklav (3HÍ9tâ); An Ke (3ẽJĨ); An Q1 (£-ắf); Anmíejun 
( $ * » ) ;  Ao Ge Men Ding (H ttH ỈT); Ao Xian (££)-(•; 
Augmentin (ýllSỈT); Bang Lin ( # # ) ;  Bi Lin ( ¥ # ) ;  Bi Q1 Er 
( ttS íít) ; Chao Qing (®W); Curạm (3£Sí:=); Fengkelin (® ĩĩ 
# ) ;  Haikela (i#ộrfâ); Jian Ao (4191); Jin Li Chen (^ÍS S ); Jin 
Li shu (átilff); Ju Tai (Ẽ # ) ; Jun Er Qing (Ễ/KiS); Keng 
Qiang (lỄtH); Lieqi (J|JS); Luo De (#&#); Nuoke (3rộT); Rui Si 
(SS.S); Sheng Ai (Sỉ Jt); Sheng Xi Kai (3ĨĨS01); Shu Xian Lin 
(ỈMIlB*); Te Di (SéiẺ); Timenun (ItílỉT ); Wd An Ke Xin (S  

You Lin Jia (A # in ); Cz.: Amodabene; Amoksiklav; 
Augmentin Duo; Augmentin; Betaklavỷ; clamox; Curam; 
Enhandnt; Forddf; Medodav; Megamox; Tũnentint; Denm.: 
Btođavid; Spektraíorte; Spektramox; Fừt.: Amorion Comp; 
Amoxin Comp; Augmentin; Biodavid; clavumedt; Clavurion-ị-; 
Yamoxidavt; Fr.: Augmentin; Ciblott; Claventin; Ger.: Amo- 
davf; Amoxdavỷ; Amoxi-Clavulant: Amoxi-saar plus: Amoxi- 
dllin comp; Amoxidav; Augmentan; InlectoSupramox; Gr.: 
Augmentin; Biodavid; Fordd: Frolicin; Fugentin; Moxidav; 
Tenervan; Timentin; Hong Kong: Amoksiklav; Augmentin; Cla- 
movid; Curam; Fleming; Moxidav; Quali-Mentin; Timentin; 
Hung.: Aktil; Amodav; Augmentin-Duo; Augmentin-Extrat; 
Augmentin; Co-Amoxi; Curam; Enhandn; Fordd; India: Adav; 
Actidav; Addav; Adpax; Advent; Aelxim-CL; Ahxim Clav; Afy- 
mox-Clav; Alepam; Alũ-CV; Amdaid; Ament; Amo-C Plus; 
Amo-Nate; Amodavs-LB; Amođavs; Amonit Plus; Amoxytek; 
Amstar-Clav; Ardav; Aridav; Astute-CV; Atmox-CL; Augdav; 
Augmenún; Augmexx; Augnic; Augpen-LB; Augpen; Augpod; 
Aulanic Avdav; Bactodav; Belfix-CV; Benzoclav; Bestomax 
375; Bestomax; Betmox-CV; Bilactam-XL; Bilin Plus; Bixigard- 
C; Blumox-CA' Bodimox-CV; Boostim-LB; Boostim; c Mox; C- 
Fix-XT; C-Moxy; Cadmentin; Caíage-CL; Canmox; Capidav; 
Casdav; CDCV; Ceíchamp; Cefexy-CV; Cefit-XL; Ceéx-CV; 
Ceíodav; Ceítyl-CV; Cefupop-CV; Ceme-CV; Cexime-CL; CGV- 
DS; Cifilac-CV; Cindav; Clafeb Clamchek; clamox; clamoxy A; 
clamoxy; Clamp; Clanex; Clanic clanoxy; clapex; Clatimox 
Syr; clatlmox; Clauvmentln; dav-n; Clavăctum; clavage; Cla- 
vãm; clavbel; Claven Clavid-A; Clavimox; Clavipen; clavitrax; 
Clavnic; Clavogard; Clavoưol; clavox; Clavtax-O; Clavter-LB; 
Clavu-M; clavunate; Cleblo-CL; Cleblo-CL;. Cliver-A; clomid- 
CL; Co-Symoxyl; Coax; Cobex-CL; Comenún; Cosmoxyl; Cova- 
til-CV; Cudav; Curam; CV-Ceí; Daczim-CL; Demoxin-CB; Dew- 
mox-CV; Doxidav; Doxinis-CV; Droxyl Clav; Dudav; E-Amox 
CL; Edoxim-CV; Eldav; Emclav; Emtax-CL; Ẹnhandn; Esdox- 
CL; Etodav; Everdav; Exario; Exlla-CV; Expodox-CV; Pightox; 
Fimi-CV; Finecef-CV; Fixcef-CL; Fixx Clav; plámdov; Flemi- 
dav-LB; Plemldav;. Fortidav;. Gedave; Germox; Glomox-C; 
Glyph-C; Godav; Gramdav; Gramocef-CV; GSClav; Hãbrid; 
Hifen-CV; Hofim-C; Hosidav; Incef-CV; Indcel; Inddav; Iníac-

tum; Inmox Clav; Intracef-CV; Ipodex-CV; IV Augdav; Jidox-C; 
Kalmox; Kinddav; Kinopox-CV; Kistan; Klamoric Klavodav; 
Knisade; Laboceí-CV; Labzone; Laddav; Lacom-CV 625; 
Lacom-CV; Lactodav; Lakmox-CL; Lamna-C; Laxdav-LB; Lax- 
dav; Laximo-XL; Lebzone; Lẹdav; Lemna-C Kìd; Letlx-C; Lex- 
ime-CV; Linaox-Clav; LMX Forte; Logcef-CV; M-Clav; M-Klav; 
Mahacef-CV; Maxdav; Maxúnizin; MDCef-CV; Medidav; 
Mega-CV; Megadav; Megamentin; Megox; Mikdav; Milixim- 
CV; Minodav; Mintdav; Mintodox-CL; Monamox-CL; Mordica; 
Mordica; Moxdav; Moxưast-CV; Moxigem; Moxikare; Moxi- 
kind-CV; Moxinova CV; Moxiphar-CV; Moxipil-CL; Moxipil- 
CV; Moxiplus-CV; Moxitrac-CV; Moxiz CV; Moxnic Moxsav; 
Moxspen-CL' Moxtíve-CUv; Moxxil-Duo; Moxy Plus-CV; Mox- 
ycare; Moxydav; Moxynic Moxyvent; Mpx-CV; Mucodav; 
Mydav; Nayadav; Nedav; Netdãv; Netflox-OZ; Neucomox; 
Nikomox-CV; Nipp-CA; Nismentin; Nizodav; Noir; Novadav; 
Novamox-CV; Nudav; Nu{ex Beta; Nupod-CV; O-Moxy-CL; 
Ocef-CV; Odam; Ogmen; Omlar-CV; Omnapil-CV; Oranatax- 
CV; Onamox-CL; One Clav; Opox-CV; Orgamox-CL BD; Oiga- 
mox-CL; Osdav; Oxipod-CV; Pamdav; Papcef-CV; Timentìnt; 
Indon.: Amocomb: Anda; Augmentín; Auspilic Bellamox; 
Betadav; Biditint; Capsinat; Clabat; Clanekd; clavamox;. 
claxy; Conuikla; Danodav; Daxet; Dexydav; Ikamoxyl Plus; 
Improvox; Lansidav; Nuladav; Nuvodav; Palentin; Praíamoct; 
Protamox; Sutpas; Synedav; Vĩadav; Vibranat; Vulamox; 
Zumaỉenf; IrL: Amodav; Augmentin; Bellmentint; clavamel; 
Gennentin; Pinadav; Israel: Amoxidav; Augmentin; clavamox; 
ClaveniiT Claventìn; Modav; Tưnentin; ItaL: Abba; Acadỉmox; 
Aklav; Anival; Augmentin; Aveggio; Clavulin; Eutidavữ; 
Homer; Klavux; Kruxade; Levantes; Mondex' Moxlvul; Neodu- 
plamox; Puridav; Servamoxt: Timentin; Xinamod; Malaysia. 
Augmentin; Cavumox clamendn; Clamovid; Clavam; Clavo- 
mid; Curam; Enhandn; Moxidav; Myđav; Mex.: Acaibixin; 
Acũnox AC; Alvi-Tec Amobay CL; Amoxidav; Amoxidide; 
Ampliron Duo; Apodavox; Augmentin; Avuxilan; Clambusil' 
Clamoxln; Clavant; Clavucyd; Clavulin; Clavuser; Crizmat; 
Enhandn; Gramaxln; Moxlín CLV; Rapidav; Ridasip; Serva- 
mox CLV; SinuBn; Timentin; Valdanỷ; Neth.: Amodanỷ; Amu- 
danf; Augmendn; Biodavid; Pordd; Zymolav; NZ: Alpha- 
Amoxyclavt; Augmentln; Curam; Synermox; 'Ilmenrin; Phi- 
lipp.: Addex; Agcomen; Alvonal; Amodav; Anbicyn; Atadar; 
Augmentin; Augmext; Augurcin; Bactìv; Bactodav; Biodav; 
Biodavid; Cax; Clamovid; Clamoxil; Claneksí; clavasul; cla- 
ventin; Clavimox; Clavmex; Clavomax clavorex clavox; Cla- 
voxel; Clavoxin; Clovũnax; CO-AX; Comxlda; Duotak; Enha- 
mox; Enhandn; Exten; Globantin; Glodav; Julmentin; Klaviq 
Luvmox; Natravox; Nexllav; Penhance; Proxidav; Raíonex; 
Sanmoxt; Soldav; Sovlan; Sullivan; Suplentint; Ticardn; 
Hmentin; Valmocelt; Vamox; Xilanic PoL: Amodan; Amoksik- 
lav; Augmenún; Cuiamt; Fordd; Ramodav+; Taromentin; 
Tũnentin; PorL: Amodavam; Amplamox Plust; Augmentin; 
Betamox; Clavamox; clavepen; Fordd; Noprilam; Penilan; 
Rus.: Artiodan (AMouiaH)t; Amoksiklav (AHOKcmoiaa); Arlet 
(Apaer); Augmentin (AyTMeHTHH); Clamosar (Kaauocap); Eco- 
dav (OxoicnaB); Flemodav (tbacMOKnaB); Lidav (JImoiaB); Medo- 
dav (MeAOxaaa); Panklav (IlaHxnaB); Randav (PaaKỉiaa); Rapi- 
dav (PanHKnaa); Timentìn (Thmchthh); S.Afr.: Adco-Amodav; 
Amoclan; Apex-CIavutin; AugMaxdl; Augmentin; Auro- 
Amoxidav; Bindoclav; Bio-Amoksidav; Bio-Amoksiklav; cla- 
mentin; Clavumox; Co-Amoxydav; Curam; Fordd; Randav; 
Rolab-AmodavỶ; Singapore: Amoda; Augmentin; Clamonex; 
Clamovid; Curam; Enhandn; Pugentint; Moxidav; Spain: 
Amoclavet; Augmentíne; Duonasa; Odontobiotic Swe<L: Bio- 
david; Spektramox; Swiíz.; Augmentin; Azidav; Clavamoxt; 
Co-Amoxũ Co-Amoxidllin; Co-Amoxỉdlllne; CoAmox; Thai.: 
AMK; Amodat; Amoksiklav; Anbicyn; Augdav; Augmentin; 
Augpent; Bidav; Cavumox; Clavmoxy; Clavomid; Curam; Ind 
Clav; Klamokst; Manclamine; Moxidav; Moxide; Pendat; 
Randav; Verdav; Turk.: Amoklavin; Augmentin; Bioment: 
Croxilex; Klamoks; Klavunat; Klavupen; Timentin; UAE: Jul- 
mentin; UK: Augmentin-Duo; Augmentin; Timentin; ukr.: 
Amoksiklav (AMOKCHKnaa); Amoxicomb (Amokchkom6); Amoxil- 
K (AMOKCH/iy-K); Augmentin (AyrMeHTHH); Bactoklav 
(EaxTOKnaB); Betaklay (BeTaKiras)t; Clavam (KnaaaM); Flemodav 
(dacMOiuiaB); Klamox (ỈCnaMOKc)t; Pandav (riaKicnaB)t; 
Timentin (THMeHTHH); USA: Amodan; Augmentin; Timentin; 
Venez.: Augmentin; Clavumox; Curam: Fulgram.

Pharmacopoeial Preparalions
BP 2014: Co-amoxidav Injection; Co-amoxidav Oral Suspen- 
sion; Co-amoxỉdav Tablets; Dispersible Co-amoxidav Tablets; 
Ticardllỉn and Clavulanic Add Iníusion;
USP 36: Amoxidllin and clavulanate Potassium ỉor Oral 
Suspension; AmoxiciUin and clavulanate Potassium Tablets; 
Amoxidllin and Clavulanic Add Extended-Release Tablets; 
Ticardllin and Clavulanic Add for Inịection; Ticardllin and 
Clavulanic Add Injection.

clemixole Penicillin /BAN, ríNNị 
tremizol pemcilina; Clemizotẹ Benzylpenicillln; Clémizole 
; Pénicilline; Clẽmizolurn Penicillinũm; • wẽmí^lipenisĩlliỉni; 
klemizolpenicillin; Peruciỉlm : G Clemrzolẹ;1 KneMM30n' 
riehHLiMnnMH. t ' ì  ' ' ^
1 -[1 -(4-Chlorobenzyl)benzinniđazc)t-2-ỳlmethyl]pyrrolỉdioium 
(6fl)-6-(2-phenylacétaráido)penicillanate , ,
C,6H,8NAS,C,9Hjo<;IN3=660.2 ■. '
CÃSTT 6011-394 - - -  -■  ,
:UNII -T- 5UL276H6TE -

ProfìJe

Clemizole penidllin is a long-acting preparatíon of 
benzylpenidlỉin (p. 228.1) with sũnilar properties and uses.

Preparatìons
Proprietary Preparaiions (detalls are given in Volume B)
Sìngie4ngredient Preporotions. Chile: Prevepent; Mex.: Megape- 
nil-f.
Muki-ingredient Preparalions. Chile: Prevepen Fotte; Mex.: Ali- 
vin Plus; Anapenil; Megapenil Fortef.

C l i n d Q i n y c i n  IBAN, USAN, HNNỊ 
Gliọdamicina; Clindamycine; Clindamycinum; Klindamisin; 
Klindamycin; Klindamysiim;U-21251;KnwHflaMMLtnH. .‘ 
Methyl 6-amino-7-ch|oro-5,7,8-trìdeoxy:N-[(2S,4fi)-l.-methyl-
4-propylprolyl]-l-thio-t,-m/eo-D-ga/ocro-octópyranosíde. 
C1aH33CIN2ỏ5S=425.0 - ' . , •
CAS — 18323-44-9.
ATC—D10AF01rGOlMW;J0ĩFFOh.<‘
ATC Vet — QDtQAPOI, QG01AAỈ0; QK)IFF0Ỉ. ■: ■■ L
UNH —  3U02EL437C ' . - -

NOTE. The name Clinimydn, vvhich was formerly used for 
dindamydn, has also been used for a preparation of 
oxytetracydine.

Clindamycin Hydrochloride ỊBANM, liNNMi 
(7S)-Chloro-7-deoxylincomycin Hydrochloride; Ghlorodeox- 
ylincomycin Hydrochlorĩde; Clindamicina, hidrodoruro' de; 
Clindamycine, Ghlorhydrate de; Clindamycinhydrochlorid; 
Clindamycini Hydrochloridụm;' Hidrocloruro de drndamici- 
na; Klindamidn:hidròklorid; Klinđamicíhò hidrochloridas; 
Klindamisin Hidrokiọrũr; Windaniỹeirị-'hýdrachtorỉd; Klinda- 
mycinhydroklorid; Idindamỹcỳny chlórovvodorek; Klindamy- 
siinihydroldoridi; KnMHflaMMniÌHa rnflpox/iopnfl. 
C,8HÚaN20sS,HCI=461.4
CAS -  21462-39-5 (anhydraus dindamydn' hydrochloríde); 
58207-19-5 (diridamycin hydrochbride monohydrate). A 
ATC—DÍŨAFOÍ;G01AA10;J01FF01.‘
ATC Vet — QD10AF01; QG01AA10; QJ01FF01. -
UNII —  T20OỌ1YN1W (clindamyàh hydróchỉoride);
ZNC1S3389RfdindàrrịydnhỵdrochlóriderTiorìQhydrate). ■

Pharmacopoeias. In Chin., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Clindamydn Hydrochloride). A white or almost 
vvhite, crystalline powder. It contains a variable quantity oí 
water. Very soluble in water; slightly soluble ih alcohol. A 
10% soludon in  water has a pH of 3.0 to 5.0. Store in  airtìght 
containers.
USP 36: (Clindamycin Hydrochloride). A vvhite or 
practically white crystalline powder, odouriess or has a 
íaint mercaptan-likẽ odour. Freely soluble in vvater, in 
dimethyưormamide, and in tnethyl alcohol; solụble in 
alcohol; practically insoluble in acetone. pH of a 10% 
solution in vvatẹr Is between 3.0 and 5.5. Store in airtight 
containers.

Clindamycin Palmitate Hydrochloride
ÌBANM, USAN, rlNNMI
Clinda'rniciha;;hidr6ddrủrổ“đel palmitato de; Clinđamycine, 
Chlórhỷdrate de PalịnSatễỉ; de; ũindàmyciní Palmitatis 
Hydrochloridum; Hidròdorurò dèl palmitato de dindamici- 
ná; U-25179E; KnMHAaMHtịMHá ĩla/iMHTaTa rnflpox/iopiifl. 
Clindamycịn 2-palmitatẻ hydròch/oride. 
C3,HhCINAS,HCI=699.9'
CAS —  36688-78-5 (dindamyan palmirate); 25507-04-4 
(dindamyàn palmitate hydrachloride).
ATC — Ò10AF01;GỔ1AA1Ọ; J01FF01.
ÁTCVel — QD10AFỌ1;Q̂3ỊAA10;QJ01FF01. ■
UNII—VN9A8JM7M7. . t

Pharmacopoeias. In us.
USP 36: (Clindamydn Palmitate Hydrochỉoride). A white to 
off-white amorphous powder having a characteristic odour. 
Freely soluble ỉn water, in  chlorofonn, in  ether, and in 
benzene; soỉuble 1 ln 3 of alcohol and 1 in 9 of ethyl acetate; 
very soluble in dimethylỉonnamide. pH of a 1% solution in 
water is between 2.8 and 3.8. Store in airtight containers.

Clindamycin Phosphate IBANM, USAN. riNNMi ■■
Clindamicina, ’ rọsíato^đé^Gỉrídarnycin^-dihydrogenpho-, 
sphat; Clindamytine. Pỷiosphãtẹ de; CUndamycim Dihydro- 
genophosphas; rGlindamỵciru Phosphas; Fosfato-. de din- 
dam icina;K Ìindam icindbsiíát^ Klindacnicino> fỏsfatạs; 
Klindamisin- Fosfat; Klindamyan dihydrogen fosfat; Klinda- 
rnycinfosfat; KIindamysiinifosfaatti; U-28508; KnMHflaMHUMHa, 
Oocệaĩ

The Symbol t  denotes a preparation no longer actively marketed
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Clindamycin 2-(dihydrogen phosphate). V ■
■C,gHMCINAPS=505.0 :
CAS — 24729-96-2. ■ '
ATC —  ỮÌ0AF01; GOIAAlữ J01FF01.
ATC Vet — QDIOAKI; QGOIAAIO; QJ0ìFF0l
VNII — ẸH6D7Ỉ13I8. ' r

Pharmacopoeias. In Eur. (see p. vii), Int., Jpn, and us.
Ph. Eur. 8: (Clindamýdn Phosphate). A white or almost 
vvhite, slightly hygroscopicpowder. It shows polymoiphism. 
Freely soluble in vvater; very slightly soluble in alcohol; 
practically insoluble in dichloromethane. A 1 % solution in 
water has a pH of 3.5 to 4.5. Store at a temperature not 
exceeding 30 degrees in airtight containers.
USP 36: (Clindamydn Phosphate). A white to off-white, 
odourless or practically odourless, hygroscopic, crystalline 
powder. Soluble 1 in 2.5 of vvater; slightly soluble in 
dehydrated alcohol; very slightly soluble in acetone; 
practically ũisoluble in chloroíorm, in ether, and in 
benzene. pH of a 1% solution in water is betvveen 3.5 and 
4.5. Store in airtight containers.

Incompơtìbility. S o lu tio n s  o f  c l in d a m y c in  salts h a v e  an  
ac id  pH a n d  in c o m p a tib ility  m a y  re a s o n a b ly  b e  e x p e c te d  
w ith  a lk a lin e  p re p a ra tio n s , o r  vvith d ru g s  u n s ta b le  a t  low  
pH. L icensed  p ro đ u c t  in ío rm a tio n  fo r  th e  in je c ta b le  so lu - 
t io n  o f d in d a m y c in  States th a t  in c o m p a tib ility  h a s  b ee n  
re p o r te d  b e tw e e n  c l in d a m y d n  a n d  th e  ío llovving d ru g s: 
am p ic illin , a m in o p h y ll ìn e , b a r b ìtu r a te s ,  ca lc iu m  g lu c o n a te , 
c e ừ ria x o n e , d p r o ũ o x a d n ,  i d a r u b id n ,  m a g n e s iu m  su lía te , 
p h e n y to in , a n d  ra n it id in e .

Clindamydn phosphate is incompatible with natural 
rubber dosures.

U se s  a n d  A d m in is t r a t io n

Clindamydn is a chlorinated derivative of the lincosamide 
antíbacterial lincomydn. It is a mainly baaeriostatic drug 
used in the treatm ent of serious anaerobic iníections, 
notably due to Bacteroidcs Ịragiìis. clindam ydn is also used 
for some Gram-positlve iníections due to pneumococci, 
staphylococd (induding metidllm-resistant íorms), and 
sơeptococd. However, because of its potential for causing 
pseudomembranous colitis (see Adverse Eííects, p. 273.2) it 
is usually used only w hen altemative drugs are unsuitable.

A m o n g s t t h e  co n d itio n s  th a t  i t  m a y  b e  u se d  to  ư e a t  
(e ith e r  a lo n e , o r  w i th  o th e r  a n t ib a c te d a ls )  a re  liv e r abscess, 
a c tin o m y c o sis , b i l ia ry -ơ a c t  ừ ife c tio n s , s tap h y lo co c ca l b o n e  
a n d  jo in t  in íe c tio n s , th e  c a r r ie r  S ta te o f  d ip h th e r ia , 
e n d o p h th a lm itis , gas g a n g re n e , v a r io u s  g y n ae cọ lo g ica l 
in íe c tio n s  i n d u d in g  b a c te ria l v ag in o s is , e n d o m e tr it is , a n d  
p e lv ic  in ila n ư n a to ry  d isease , in ư a - a b d o m in a l  in íe c tio n s  
in d u d in g  s e c o n d a ry  p e r ito n it is , s tre p to c o c c a l p h a ry n g it is  
(u su a lly  to  t r e a t  th e  c a ir ie r  S ta te), se r io u s  r e s p ir a to ry - t r a a  
in íe c tio n s  i n d u d in g  e m p y e m a  a n d  p n e u m o n ia  (e s p e d a lly  
lu n g  ab sc ess ), se p tic a e m ia , a n d  sk in  a n d  so f t-d s s u e  
in íe c tìo n s  in v o lv in g  h e a v y  c o lo n is a tìo n  w ith  s ư e p to c o c d  
o r  a n a e ro b e s  s u c h  as  n e c ro tis in g  lasc iitis . I t  ứ  u s e d  in  th e  
p ro p h y la x is  o f  e n d o c a rd iú s  in  p e n id ll in -a lle rg ic  p a tie n ts , in  
t h e  p re v e n t io n  o f  p e r in a ta l  s tre p to c o c c a l in fe c tio n s , a n d  
w ith  o th e r  d ru g s  fo r  th e  p ro p h y la x is  o f su rg ica l in le c tio n . It 
m a y  b e  u se d  as  p a r t  o f a  m u ltid ru g  re g im e n  fo r  th e  
ơ e a tm e n t  o f in h a la t io n  a n d  g a s tro in te s tin a l  a n th ra x .

For details of these bacterial iníections and theừ 
ơeatm ent, see under Choice of Antibaaerial, p. 172.2.

c l in d a m y d n  is a lso  ap p lied  to p ic a lly  in  th e  t r e a tm e n t  of 
acne (see Skin Disorders, p. 273.1) and rosacea (see Skin 
Disorders, p. 273.1).

clindam ydn has some antiprotozoal actions, and has 
been used, usually with other antiprotoỉoals, in various 
iníections ỉn dud ỉng  babesiosis (p. 272.3), malaria 
(p. 272.3), and toxoplasmosis (p. 273.1). It may also be 
used with primaquine in the ưeatm ent of pneumocystis 
pneumonia (p. 273.1).

Clindamydn is given orally  as capsules contaìning the 
hydrochloride or as oral Iiquid preparaúons contaỉning the 
palmitate hydrochloride. The capsules should be taken vvith 
a glass of water. Doses are expressed in tenns of the base; 
1.1 g of dindam ydn hydrochloride and 1.6 g of clindamydn 
palmỉtate hydrochloride are each equivalent to about 1 g of 
clindamydn. The usual adult oral dose is 150 to 300 mg 
every 6 hours; in severe inỉections the dose may be 
increased to 450 mg every 6 hours.

Clindamyđn is given p aren te ra lly  as the phosphate by 
deep intramuscular inịection or by interm ittent or 
contịnuous ũuravenous iníusion. Doses are again expressed 
in terms of the base; 1.2 g of clindamydn phosphate is 
eqtãvalcnt to about 1 g of dindam ydn. For intravenous use, 
the concentration of dindam ydn in  diluent for inỉusion 
should not exceed 18 mg/mL and the rate of infusion should 
be not more than 30mg/minute vvith a maximum o{ 1.2 g 
given in a single one-hour iníusion. Continuous inưa- 
venous inhisions may begin w ith a single rapid inỉusion of 
the flrst dose (generally over 30 minutes), followed by a 
continuous infusion of 0.75 to 1.25mg/minute. Not more

than 600 mg should be given as a single intramuscular 
injection.

The usual parenteral dose is the equivalent of 0.6 to  1.2 g 
oỉ dindam ydn daily in  two to ỉour divided doses; in severe 
iníections the dose may be increased to 2.7 g daily and up to
4.8 g daily may be given intravenously in  Uíe-threatening 
situations.

For prophylaxis in adult patients at high risk oỉ developing 
endocarditis and who cannot be given a penicillin, us 
experts suggest a single 600 mg dose of dindam ydn, given 
orally, intiamusculariy, or by inưavenous inỉusion, 30 to 60 
minutes beíore dental procedures involving manipulation 
of the gums, perioration of the oral mucosa, or work on the 
periapical areas of the teeth. Hovvever, in the UK the BNF 
and NICE now suggest that such prophylaxis is unnecessary 
(see p. 179.2).

For details of doses in children, induding inỉants and 
adolescents, see p. 272.2.

Topical lormulations containing dindam ydn phosphate 
equivalent to 1 % of clindamydn are used for the treatment 
of acne. The hydrochloride may be applied similarly, but 
systemic absorption may be greater (see Pharmacokinetics, 
p. 274.2). Clindamydn phosphate is also available in 
combination preparations with adapalene. benzoyl per- 
oxide, and tretinoin.

Clindamydn phosphate may be given in travag inally  as 
pessarìes or as a 2% cream for the treatment o( baaerial 
vaginosis; the equivalent of about 100 mg of dindam ydn is 
given at night for 3 to 7 days.

Adminiỉtration. Some studies have suggested that a par- 
enteral regimen oí dindam ydn 600 mg three times daily is 
as eííective as giving the same dose lour times daily,1 or as 
giving 900 mg three times daily.2-3 In a meta-analysis4 of 
parenteral dindam ydn dosing regimens. 600 or 900 mg 
three times daily were similarly eílective in the treatment 
of pelvic iníection. For intra-abdominal inlections, the two 
regimens showed similar rates of clinical success (deũned 
as either improvement or cure), but the 600-mg regimen 
showed a sìgniScantly lower ra te of deHnitive cure. The 
authors suggested that, although 600 mg three times daily 
was likely to be acceptable ỉor most pelvic inỉections, dose 
recommendations for intra-abdominal iníections should 
remain patìent spedũc.

A population pharmacokinetic modei in 50 patients ưeated 
with either oral or inưavenous dindamycin for osteo- 
myelitis ĩound that dindam ydn dearance increases with 
body vveight; it was suggested that for patíents weighing 
more than 75 kg a dose of 900 mg three times daily may be 
considered.5

1. Buchwald D. tí  aL Eữeci oỉ hospitahvide change ÍD cỉindam yán dosing 
scheđule on dỉnicaỉ outcome. Rcv Infect Dừ 1989; 11: 619-24.

2. Chín A, e1 a i  Cost analysis of two d indam ydn  dosing regimens. DiCP 
Anrt Pharmacother 1989; 23: 980-3.

3. Chatwani A, et aì. C ỉindamydn dosage scheduỉỉng for acute pelvic 
iníecõon. Am J  Obstet Gynecol 1990; 163: 240.

4. R oven Jp. t í  ai. Meia-analysis of parenteraỉ cìindamycỉn dosing 
regỉmens. Aftn Pharmaeother 1995; 29: 852-8.

5. Bouarza N, t í  ai. Populaiion pharroacokinetics of dindam ycin oralỉy and 
ínưavenousỉy ađmỉnỉstered ỉn paúenis with osieomyetitis. Br J  ClừI 
Pharmacoi 2012; 74: 971-7.

INTRAVĩTREAl ROƯ7E. Intraviưeal inịection of clindamydn 
1 mg, alone or with surgicalintervention, was successíuUy 
used in 6 patients w ith toxoplasmic retinochoroiditis.1 
Favourable õutcomes and good tolerance were also noted 
in patients treated vvith intraviơeal dindam ydn and dexa- 
methasone.2'3 Intravitreal injection of dỉndamycm with 
gentamidn has been reported4 to be of beneht in prevent- 
ing acute bacterial endophthalmitis in patients vvith 
retained intra-ocular loreign bodies after penetrating eye 
injury.

1. Sobrin L  eĩ a i  ỉnưavttreal dindam ycm  ỉor toxopỉasmỉc retinochor- 
oiditis Reĩìna 2007; 27: 952-7.

2. Kỉshore K. t í  al. ỉntravitreal cHndamycin and dexam ethasone lor 
toxoplasmỉc retìnochoroidiiis. ophthaỉmic Surg Lastrs 2001; 32: 183-92.

3. Lasave AF, tí  ai. ỉnưavitreal cỉiDdamydn and dexamethasooe íor 20ne 1 
toxoplasmỉc retínochoroiditìi at tw cnty-four m onths. Ophíhalmoỉogy 
2010;117:1831-8.

4. Soheilian H . tí  aỉ. Prophylaxis oỉ acute postcraumatỉc bacterial 
endophthaỉmỉUr. a mulúcenter, randomized cỉínical triai of imraocular 
antìbiotic ỉn jectíoa repon 2. Arch Ophthaỉmoỉ 2007; 12S: 460-5.

SUBCONAINCTIVAL ROƯTE. It has been suggested, should 
periocular use of clindamydn be necessary, that the injec- 
tion solution can be given in doses of 15 to 50 mg by sub- 
corijunctival injection.'

1. Moorỉìelds Eye Hospiiaỉ NHS Poundatỉon Tru SI. Pharmacists tìandbook 
2006. London: Mooríietds Phannaceutỉcaỉỉ, 2006.

Adminiỉtration in children. The usuaỉ oral dose íor inlants 
and children under 12 years of age is the equivalent of 3 
to 6mg/kg of clindamydn every 6 hours; children over 12 
yean ol age may be given the usual adult dose (see Uses 
and Ađmỉnisưation, above). In the UK, the BNFC suggests 
that neonates aged 14 to 28 days may also be given an 
oral dose of 3 to 6mg/kg every 6 hours vvhile those aged 
under 14 days may be given this dose every 8 hours. us 
authorities recommend that neonates are given oral

clindam ydn in the same doses as those used parenteral y 
(see belõvv).

The usual p a re n te ra l dose for inỉants and children agt d 
bom  1 month to 12 years is the equivalent of 15 to 25 mg/1 g 
oí dindam ydn daily in 3 or 4 divided doses; in seve e 
inỉections the dose may be increased to 40 mg/kg daily and a 
minimum dose of 300 mg daily should be given regardless I ]f 
body-weight. Children over 12 years of age may be givei 
the usual adult dose (see Uses and Adminisữation, above I. 
In the USA, the following parenteral doses have bee-1 
suggested by the American Academy of Pediatrics' for use i 1 
those aged less than 1 month; these doses may also be give 1 
orally:
• for neonates aged $  7 days and vveighing ^  2 k : 

5 mg/kg every 12 hours
• íor neonates aged $  7 days and vveighing > 2 kg: 5 mg/k ỉ 

every 8 hours
• for neonates aged 8 to 28 days and vveighing <  2 k ị : 

5 mg/kg every 8 hours; a dosing ínterval of 12 hours ma ỉ 
be used until 2 weeks of life in extremely low birth- 
vveight neonates (those tveighing less than 1 kg)

• for neonates aged 8 to 28 days and vveighing > 2 k j:  
5 mg/kg every 6 hours

It should be bom e in mind that some parenter; 1 
tormulations contain benzyl alcohol, which may caus: 
íatal 'gasping syndrome' in neonates (see p. 1741.1).

For the ưeatm ent of staphylococcal lung inlection i I 
children aged from 1 month to 18 years with cystic librosií, 
the BNFC recommends oral doses of 5 to 7mg/kg (to I 
maximum of 600 mg) every 6 hours.

For children's doses in  babesiosis, malaria, an I 
toxoplasmosis, see below.

1. American Academy oí Pediatrics. 2012 Red Boolc Rtport o f the Commitu * 
on Infecàous Diseases, 29ứi ed. Elk Grove Village, Illinois, USA: America I 
Academy of Pediatrics. 2012.

Babesiosis. Clindamycin, given vvith quinine, both for 
to 10 days, is recommended by some experts in the USA 
for the tteatm ent of babesiosis (p. 922.2) caused by Babesii ■ 
microti. Dosage regimens indude:
• clindam ydn 1.2 g intravenously twice daily, witl 

quitúne 650 mg orally three or four times daily
• dindamycin 300 to 600 mg intravenously every 6 hours 

with quinine as above
• dindam ydn 600 mg orally three times daily, witl 

quinine as above
Children may be given đindamycin 20 to 40mg/kg daUi 
intravenously or orally in 3 or 4 divided doses vvith quinini 
25mg/kg daily orally in 3 divided doses, both for 7 to 1( 
days.

1. VVormser GP, tí  ai. The dỉnica] assessmem. ireaunent, and prrvcm ỉữn o 
Lyme discase, hum an  granulocytic anaplasmosis. and babcsiosis: clinica 
practice guidelines by the ỉnỉectious Dlseases Sociery of America. Clir 
ìrtfea Dis 2006; 43: 1089-1134. Correction. ibid. 2007; 45: 941. Alsr 
avaiỉable at: http://www.joum als.uchicago.edu/doi/pdf/ ỉ 0.1086
508667 (accessed 23/03/09)

Mobría. Quinine sulíate plus fo!low-on treatment with 
doxycycline, tetracydine, or clindamycin are recom- 
mended regimens for the treatment of chloroquine-resis- 
tant faldparum malaria (p. 644.1) in non-endemic malaria 
areas. Doxycydine is generally preíerred because it can be 
given once daily, and there are more data on the eííìcacy 
of quinine combined Mith the teưacydines than vvith 
dindam ydn.1 However. tetracydines are contra-indicated 
in children under 8 years of age and in pregnant women, 
and these groups may be given clindamycin. Clindamycin 
is given in a usual adult dose of 20 mg/kg daily in 3 dividcd 
doses (or 450 mg 3 times daily) for 7 days vvith quinine 
sulíate 600 to 650mg 3 rimcs daily for 3 or 7 days 
(depending on where the iníection was acquired), both 
orally.1"5 Parenteral quinine (or quinidine) plus follow-on 
treatment with a tetracydine or clindamydn may be used 
for severe íaldparum  malaria in both endemic and 
non-endemic malaria areas.1-3’6 Patients unable to tolerate 
oral ưeatm ent may begin foIIow-on therapy intrave- 
nously.6

In the UK’ public health authoritìes recommend that 
children be given dindamycin at a dose of 7 to 
13mg/kg 3 times daily for 7 days; u s 1 public health 
authorities recommend giving 20 mg/kg daily in 3 divided 
doses.

1. CDC. Treatmem guidelines: treaim ent of malaria (guidelines for 
dinicianỉ) (updated Aprìi 2011). Avaỉlabỉc at: h n p ://www.cdc.gov/ 
malaria/resources/pdl/clinicalguidance.pdí (accessed 27/07/11)

2. Abramowicz M. ed. Drugs for parasitic ÌTĩfeaions. 3rd ed. Ncw Rocheỉỉe 
NY: The Medical Letter, 2013.

3. Briúsh In íertion Soáety . Algorithm for initial assessmeni and 
managem ent of malaria in aduỉts (issued pebruary 2007). Avaiỉabie at: 
http://www.bniishinIectìon.org/dnipal/sites/defau)ƯfiJes/MalariaAJgo- 
rithm07.pdf íaccessed 17/01/11)

4. WHO. Gnidelines Ịor the treatment of maỉarìa. 2nd ed. Geneva: WHO,
2010. Available at: http://whqtibdoc.wbo.int/publication5/2010/
9789241547925_eng.pdf (accessed 18/08/10) update (issued April 
2011). availabỉe at: http://www.who.ỉnƯrrularia/publications/atoz/ 
m al.tteatchild_revised.pdf (accessed 20/05/11)

5. Lalloo DG, tí  aỉ. HPA Advisory Committee on Malaria Prevention in UK 
Travellen. UK maìaria tteatm em  guìdelìnes. J  InỊeci 2007; 54: 111-21. 
Correction. ĩprúnaquỉne dose]. C orreaed version avaỉlable at: h ttp://
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6. CDC. Guidelines ỉor treatm ent of malaria ìn the United States: based on 
drugs currentỉy available ỉor use in the United States (updated 18th May. 
2009). Avaỉỉabỉe au http://www.cdc.gov/malaria/pdf/ưeatmenttablẽ. 
pdf {áccessed 18/08/10)

Pneumocystis pneumonia. Clindamydn may be used with 
primaquine as an  altematìve to co-trimoxazole for the 
tre a tm e n t  of pneumocystis pneumonia (p. 567.2). In the 
USA, some experts1-2 recommend giving dindamycin 600 
to 900 mg intravenously, or 300 to 450 mg orally, every 6 
or 8 hours with primaquine 30 mg orally once daily, both 
for 21 days. In the UK the BNF suggests giving dinda- 
m ydn 600 mg every 8 hours with primaquine 30 mg dally, 
both orally, for mild to mođerate disease (but notes that 
this combination is assodated with considerable toxiđty).

A m eta-analysis3 of literature published between 
January 1975 to  August 1999 íound that, when compared 
vvith other salvage agents (such as atovaquone, co- 
trimoxazole, eũom ithine, pentamidine, and trimeơexate), 
dindamycin with prímaquine was the most eílective 
regimen in  patients unresponsive to conventional treat- 
mẽnt. The aũthors also conduded that this latter regimen 
vvas eữecáve as primary treatment of mild to moderately 
severe disease and suggested that it had fewer adverse 
effects tiián co-trimoxăzole. However, a later systematic 
revíevv4 ộf second-Iine salvage treatments for AEDS-related 
pheúmocystis pneum onia considered co-trimoxazole to be 
the 'drug of choice in most settings; dindam ydn with 
primaquine was recommended as a suitable salvage option 
where initíal treatm ent vvith co-trimoxazole has íailed or 
been poorly tolerated.

Clindamydn with prìmaquine is not normally recom- 
mended for p ro p hy lax is  although there are reports of it 
beỉng tried.’ A retrospective examination6 of the records of 
patíents who had received prophylaxis lound that dinda- 
mycin w ith prim aqulne was less effective than co- 
trimoxazole or dapsone, although this could have been 
due in párt to underdosing.

1. Abramowỉcz M. cd. Drugs for parositic in/taúmt. 3rd ed. New Rochđle 
NY: The Medical Letter, 2013.

2. Panel on  O pportunỉstỉc Intectỉons ỉn HĨV-Infeaed Adulis and 
Adolescents. GuideHnes to r  the  prevention and  tic a tm en t oỉ 
opportum sdc intecdons ln  m v-in iected  adults and adolescems: 
recom m endadons ỉrom  CDC. the  Natìonal ĩnstỉtutes 01 Health, the 
H tv M edidne Associatỉon of the Inlecdouỉ Diseases Sodety oi America 
(lssued Sth July. 2013). Available at: http://www.aidshtloaiih.gov/ 
contentfiỉes/lvguỉdelỉnes/aduIt_oí.pdỉ (accessed 12/09/13)

3. Smego RA. et ttl. A meta-analysis of salvage therapy for Pneumocystis 
carinỉt pneumonỉa. Arch ỉntem  M td  2001; 161: 1529-33.

4. BenUeỉd T, tt  al. Second-ỉỉne saỉvage tteatm ent oí AÍDS-assocỉateđ 
Pneumocystis jỉrovedỉ pneum onỉa: a case series and systematỉc review. J  
Acquir btummt DẹỊỉc Synẳr 2008; 48: 63-7.

ỉ .  Kay R. DuBois RE. C lindam yón/prim aquine therapy and secondary 
prophylaxỉs against Pneumocystls carinii pneumonia in patienis with 
AIDS. South tĩeấ  ]  1990: 83: 403-4.

6. Barber BA. tt  oi. Clindam ydn/prim aquine as prophylaxis lor Pneumo- 
cystls carinil pneum onla. a in  ừựeơDà  1996; 23: 718-22.

skỉn disorders. ACNE Clindamydn is one of the most 
vvidely used topical antibaaerials in the treatment of acne 
vulgaris (p. 1682.2), usually vvith other topical drugs to 
reduce the development of resistance.

Some reíerences.
1. Sdilessinger J, t í  al. ZIANA Scudy Group. Cỉinỉcaỉ saỉety and eỄBcacy 

studies oí a noveỉ íorm ulation combining 1.2% d indam ydn phosphate 
and  0.025%  tretinoin for the treatm ent of acne vulgaris. ỈDrugs Dermatol 
2007; 6: 607-15.

2. Guay DR. Topical d indam ydn  ỉn the managcm ent oi acne vulgaris. 
Expert Opin Pharmacother 2007; 8: 2625-64.

3. M cKeage K, K eating GM C!ỉndam ycỉn/benzoyl peroxide gel 
ỈBenzaClin): a revỉew oí its use ỉn the m anagement of acne. Am J  ơ in  
Dtrmatol 2008; 9: 193-204.

4. Korting HC, SchỗUmann c. M anagement der Acne vuỉgarís: Fokus auỉ 
C llndam ydn und  Zỉnk. Hautant 2009; 60: 42-7.

5. Dei Rosso JQa Schmidt NF. A review o! the anti-ỉnũammaỉory propertỉes 
of d indam ycin in the treatm ent of acne vulgaris. Cutìs 2010; 85: 15-24.

ROSACEA. Topical dindam ycin1 has improved inũammatory 
episodes of rosacea (p. 1688.3), although other íeatures of 
the skin disorder may not respond. A small study2 shovveđ 
that once-daily application of dindam ydn 1% plus benz- 
oyl peroxide 5% was eữective in the treatment of moder- 
ãte to severe rosacea.

1. W ỉlkỉn JK, DeW ỉn s. Treatm ent of rosacea: topical dỉndam ydn versus 
oral tetracydlne. Int J  Dermatol 1993; 32: 65-7.

2. B renem an D, ti  aỉ. Double-bỉỉnd, randomỉzed, vehỉde-conaolled dlnỉcal 
trial o t once-daily benzoyl peroxide/dindam ydn toplcal gel in the 
treatm ent ol patỉẽnts w ỉth moderate to severe rosacea. Int J  Dtrmatoỉ 
2004: 43: 381-7.

Toxoplasmosis. Clindamycin with pyrimethamine has 
been used for the treatm ent and secõndary prophylaxis 
(chronic maintenance) oỉ toxoplasmosis (p. 926.1) instead 
of the more usual treatm ent with pyrimethamine plus sul- 
fadiazine, in patients unable to tolerate sulíonamides; foli- 
nic a d d  ís alsõ given to counteract the megalobỉastic anae- 
mia assotíated with pyrimethamine. In adũlt patients vvith 
AIDS and toxoplasmic encephalitis, u s  recommendatỊons1 
are: . . . "
• trtatmcnt w ith d indam yđn 600 mg every 6 hours orally 

or intravenously íor at least 6 weeks, then

• chronic maintenance therapy with oral clindam ydn
600 mg every 8 hours

For coưesponding doses oí pyiimethamine, see under 
Pyrimethamine p. 663.1.

Children may be given oral or intravenous đindam ydn 5 
to 7.5 mg/kg 4 times daily for at least 6 weeks, íollovved by 
chronic maintenance therapy.2

Two studỉes have íound acute therapy with pyrimeth- 
amine and oral dindam ydn, 600 mg 4 times daily3 or 
1200mg every 6 houis inưavenously,4 to be as etíective as 
pyrimethamine and sulfadiazine. Oral maintenance therapy 
with pyrimethamine and dindam ydn 300 mg 4 times daily 
was, however, íound to be less eổective than pyrimeth- 
amine and sulfadiazine at preventing retapses in a 
population followed for 3 years or more3 and consequently 
higher m aintenance doses oỉ đ indam ydn  are now  
recommended (see above). Clindamycin with Đuorouradl 
produced benehdal responses in  a study involving 16 
patients.5

In contrast, another study, comparing dindam ydn alone 
(in lower oral doses—300 mg tvvice daily) with pyrimeth- 
amine alone for prophylaxis of toxoplasmic encephalitís, 
reported an unacceptably high inddence of adverse ettects 
with dindam ydn, which forced premature tem únadon of 
the d indam ydn  arm—see AIDS under Precautions, 
p. 273 3.

Intravitteal injections of dindam ydn have also been 
used to ưeat toxoplasmic retinochoroiditis, usually where 
systemic therapy has íailed or been poorly tolerated—see 
Intravitreal Route, p. 270.2.

1. CDC. Guidelines ỉor prevention and  ưeatm ent of opportunữtỉc 
ữiỉectỉons in rav-infected adults and adolescents: recommendatỉons 
ừom  CDC. the National Institutes oí Health, and the HTV M edidne 
Assocỉation/ừiíectious Diseases Sodety oỉ America. MMWR 2009; 58 
(RR-4): 1-207. Also avaỉỉabỉe at: http://www.cdc.gov/mmwr/PDF/RR/ 
RR5804.pdf (accessed n /0 5 /0 9 )

2. CDC. Guideỉỉnes for the preventỉon and treatm ent o{ oppommisdc 
Lnỉections among m v-exposed and  HIV-ỈĐỈected children: recommen- 
datỉons ỉrom  CDC. the  Natỉooaỉ Instỉtutes of Health, the HIV M edidỉie 
Ạssoriatỉon oỉ the Inỉectỉous Diseases Sodety of America, the Pedỉatric 
Inỉectious Dỉseases Sodety, and  the American Academy of Pediatrics. 
MMWR2009; 58 (R R -il): 1-166. Also availabỉe a u http://www.cdc.gov/ 
m m wr/PDF/rr/rr58ỉ l.pdf (accessed 1 0 /ỉỉ / lỡ )

3. Katỉama c, et aỉ. Pyrừnetham ine-dindam ydn vs pyrimethamine- 
sulphadỉazỉne as acute and  long-term  therapy for toxoplasmic 
encephalitỉs ỉn patients w ỉth AJDS. ũ in  Infeơ Dừ Ỉ996; 22: 268-75.

4. Dannem ann B, et ai. Treatment oí toxoplasmic encephaỉỉtís ỉn patíents 
w ith AIDS: a random àed tria ỉ comparỉng pyrimethamỉne plus 
clindam ydn to pyrim ethanùne pỉus sulỉadỉarine. A m  Intem Med 1992; 
116: 33-43.

5. Dhiver c, et ai. 5 'F Iuoro-uraól-dindaraycin ỉor ưeatm ent of cerebraỉ 
toxoplasmosis. AỈDS 1993; 7: 143-4.

Adverse Effeds and Treatment
Use oí clindam ydn has been assodated with the 
development of diarrhoea in up to 20% of patients; 
symptoms have occurred vvith topical as well as oral or 
parenteral loimulations. In about 2 to 10% of patients 
severe or even íatal antibiotic-assodated or pseudo- 
membranous coiitis may develop during therapy or up to 
several weeks ahervvards. Early reports showed that it 
occurred more Ễrequently in middle-aged and elderly 
women, particularly after abdominal surgery; it may also 
occur rarely after vaginal use. Clindamydn should be 
stopped immediately iỉ signiCcant đianrhoea or colitis 
occurs; recovery usually occurs vvithin 3 weeks of stopping 
the drug. Protein supplementation and use of an antibac- 
terial active against Clostridium spp. should be considered for 
severe antibiotic-assodated colitis. For íurther iníormation 
on the treatment of antlbiotic-assodated colitis see p. 183.1.

Other gastrointestinal eííects indude nausea, vomiting, 
abdominal pain or cramps; an unpleasant or metallic taste 
has occasionally been reported alter high intravenous doses. 
Oesophagitis and oesophageal ulceration has been reported 
panicularly aher ingestion of capsules with insulíident 
vvater. Taste disturbances may also be assodated with oral 
and topical use of clindamydn.

Rashes and urticaria, the most common hypersensitivity 
reactlons, occur in up to 10% of patients usually aíter 1 to 2 
vveeks of therapy. Erythema multiforme, Stevens-Johnson 
syndrome, and exlolỉative and vesiculobullous dennatitis 
have been reported rarely, and a few cases of anaphylaxis 
have occurred. .

Other adverse ehects indude tranàent leucopenia or 
occasionally agranulocytosis, eosinophilia, thrombócytope- 
nia, polyarthritis, and abnormalities of liver hinction tests; 
In some cases overt jaundice and hepatic damage have been 
reported. Renal dyshinction, shown by azotaemia, oliguria, 
and/or proteinuria, has been reported rarély.

Although local ixritation is rare, intramuscular injection 
has led to induration and steriỉe abscess, and thrombo- 
phlebitis may occur aỉter intravenous use. Too rapid 
intravenous inhision can result in rare ỉnstances of 
cardiọpulmonary arrest and hypotension. Some parenteral 
ỉormuỉations contain benzyl alcohol which may cause íatal 
'gasping syndrome' in neonates (see p. 1741.1).

Topical application may be assodated with local 
irritation, skin dryness, and contact dermatitis; suffident

clindamycin may be absorbed to produce systemic efíects. 
Cervidtìs, vaginitũ, vaginal candidiasis, and vulvovaginal 
im tation have been reporteđ with intravaginal use; a small 
amount of systemic absotption also occurs.

EHeds on the cardiovascular System. Cardiac arrest 
occurred in a 50-year-old vvoman aíter rapid injection of 
600 mg oí undiluted cỉindamydn phosphate into a Central 
intravenous line. Further mjections w ere given over 30 
minutes without cardiovascular complications.1 There has 
also been a case of severely prolonged QT interval attribu- 
ted to the addition of dindam ydn to therapy in an elderly 
woman;2 the patient developed AV block and subsequent 
torsade de pointes, and required resusdtadon. When 
dindamydn was stopped, signs of heart block resolved, 
and the QT interval retumed to nonnal over sếveral daýs.

1. Aucoin p, t í  tứ. ClỉiuUmydn-ỉnđuced cardỉac arrest. South Med J  1982; 
75: 768.

2. Gabeỉ A, tí ai. Ventricuỉar SbriỉUtỉon due to long QT syndrome probabỉy 
caused by d ỉndam ydn. Am J Cardiol 1999; 83: 813-15.

Effects on the eors. A 14-year-old boy who tvas ưeated 
with topical dindam ydn for acne vulgaris developed úni- 
lateral tìnnitus during therapy and unilateral sensorineural 
hearing loss 2 months ỉaten1 symptoms subsequently 
recurred upon 2 rechallenges.

1. Sdssois B, Shwayder T. Topỉcal d lndam ydn  rcprođucbly causỉng 
tỉnnitus in a 14-year-old boy. J Am Acaẩ Dermatol 2006; 54 (suppl): 
S243-S244

Effects on the lymphaHc System. Lymphadenopathy was 
reported in a 54-year-old Tvoman given intravenous 
dindam ydn as part of an antibacterial regimen for osteo- 
myelitis. Symptoms resolved when dindam ydn was 
Stopped, but recurred on rechallenge vvith the drũg.1 .

1. Southern PM. Lymphadenỉtỉs assodated w ith the adminỉstratíon of 
dindam ydn. AmJMed 1997; 103:164-5.

Effects on the sldn. Toxic epidermaỉ necrosis was reported 
in a patient about 7 dạys after starting an oral course of 
dindamydn; with tteatment, the condition resolved 
wíthin 4 weeks.' Acute generaliseđ exanthematous pustu- 
losis ạssodated with oral clìndamydn use has also been 
reported in some patìents.2-4

Acute febrile neutrophilic dermatosis, or Sweet's 
syndrome, has been reported in patients given oral, or oral 
and intravenous, dindam ydn for dental iníections.5'6

1. Paquet p, tí ai. Toxỉc epidermal necroỉysỉs íoỉỉowing d indam ydn  
treatment. Br J Dermatoỉ 1995; 132: 665-6.

2. Vaỉoỉs M, t í  aỉ. Cỉỉndamydn«assodated acute generaUzeđ exanthem a- 
tous pustulosis. Cơntaơ Dtnruaừừ 2003; 48: 169.

3. Kapoor ỈL tía l. Acute generaỉỉzed exanthem atous pustuỉosis Induced by 
dỉndam ydn. Arch Dermatoỉ 2006; 142:1080-81.

4. Suỉewsỉd RJ, t í  ai. Acute genermỉỉzed exanthem atous pustiiỉosis due to 
dỉndam ỹdn. Dcrmatol Onỉừtt J 2008; 14: 14. Avaiỉable au  http:// 
derm ato logy .cd lib .org /147/case_presentation /agep/b lyum in .h tm l 
(accessed 06/05/09)

5. Clark BM, t í  al. Clindamydn-inđuced Sweet's syndrome. PharmaathtT• 
apy 2007; 27: 1343-6.

6. kándula s, tí aỉ. Clindarayòn-taduced Sweet syndrome. J Am Acad 
Dermatol 2010; 62:898-900.

Precautíons
Clindamydn should not be given to patients hypersensitive 
to it or to the dosely related drug lincomydn. It should be 
used w ith caution in  patìents w ith  a history of 
gastrointestinal disease, particularly colitis, and stopped 
immedíately if signihcant diarrhoea o r colitiỉ occurs. 
Middle-aged and elderly ỉemaỉe patients may be at greater 
risk of severe diarrhoea or pseudomembranous colitis, 
espedally aỉter abdominal surgery. Caution has also been 
advised in atopic patients. Periodic tests of liver and kidney 
íunction and blood counts have been recommended in 
patientỉ on prolonged therapy, and in inỉants. Caution ỉs 
required during parenteral use in neonates, since some 
parenteral íormulations contain benzyl alcohol which may 
cause fatal 'gasping syndrome' (see p. 1741.1).

A1DS. Clindamydn was poorly tolerated by patients with 
AIDS in a study of its use for prophylaxis oí toxoplasmic 
encephalitis.1 Despite the use of relatively low doses of 
dindamycin (300mg tvvice daily), 23 of 52 patients 
reported adverse ehects that necessitated temporary or 
pennanent withdrawal of the drug, the most ừequent 
adverse reactions being diarrhoea and rash. The dỉnda- 
m ydn arm of the study had to be tenninated prematurely. 
Nevertheless, dindam ydn has been used successhilly in 
patients w ith AIDS for the treatment of both toxoplasmic 
encephalitis (see Toxoplasmosis, above) and pneumocystis 
pneumonia (above). .

1. Jacobson MA, t í  áL Toxỉdty of d ỉndam yđn  as prophylaxis ỉor AIDS- 
assodated toxoplasmic encephalỉtís. Lanctí 1992; 339: 333-4. . .

Breast ỉeeding. u s  licensed product iníormation States 
tha t concentrations of clindamydn in  breast milk were 0.7 
to 3.8micrograms/mL after doses of 150mg orally to 
600 mg intravenously. The last available guidance ĩrom 
the American Academy of Pediatrics1 considered. that use

http://www.hpa.org.uk/web/HPAwebFUc/HPAwcb_C/U94947i43507
http://www.cdc.gov/malaria/pdf/%c6%b0eatmenttabl%e1%ba%bd
http://www.aidshtloaiih.gov/
http://www.cdc.gov/mmwr/PDF/RR/
http://www.cdc.gov/


272 Antibacterials

of dindam ydn was usually compatible with breast feed- 
ing. Nevertheless, ƯK próduct information States that 
although it  is unlikely that a breast-fed inỉant could absorb 
signiẼcant amounts, caution should be exerdsed when 
clindạmycm is given during breast íeeding.

1. American Àcademy o i Pedlầtrỉcs. The transỉer oỉ diugs and otber 
chemỉcaỉs into h u m as miflc. Pediatria 2001; ỉ 08 :776-89. [Retỉred May 
2010] Correctíon. ữừL; 1029. Also avaiỉable ac  http://aappoỉỉcy. 
aappubUcaÚGns.org/qỉi/conteĩiưfuIl/pcdỉatrics%3bl08/3/776 (accesseđ 
25/05/04)

Porphyria. The Drug Database for Acute Poiphyria. com- 
piled by the Nomegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiSes dindam ydn as 
porphyrinogenic; it should be prescribed only for compel- 
ling reasons and precautỉons should be taken in ali 
patients.1

1. The Dmg Database for Acute Porphyria. Avaỉỉable at: h ttp ://m vw . 
drugs-poiphy7ia.org {accessed 09/08/11)

Interactions
Clindamydn has neuromuscular blocking activity and may 
enhance the effect of other drugs with this action (see 
Atracurium, p. 2032.1), leading to a potential danger of 
respiratory depression. Clindamydn may antagonise the 
eííects of parasympathomimetics.

Clindamydn may competitively inhibit the eữects of 
macrolides, ketolides, sưeptogramins, linezolid, and chlor- 
amphenicol because they all bind to the same subunit of the 
ribosome. Antagonism betvveen dindamycin and erythro- 
m ydn has been shown in vitto.

Adsorbents. In 16 healthy subjects given dindamycin 
alone and with a kaolm-pcctin suspension it was found that 
the suspension had no effea on the extent of dindamycin 
absorptíon but did markedly reduce the absorption rate.1

1. Alben KS, rí al. Phannacolúneiic evaluation o( a drug imeraction 
betw een kaolin-pectin and  đinđam yán J  Pharm Sá  1978: *7: 1579-82.

Immunosuppressants. For the eííect of dindam ydn on 
rídosporin dàsposìtion, see Lừicosamides, under Interactỉóns 
of Cidospoxin, p. 1956.1. •"

Antimicrabial Action
Clindamydn is a lincosamide antìbacterial with a mainly 
bacteriostatic action against Gram-positive aerobes and 
many anaerobic baaeria.

Mechanism of aữion. Uncosamides such as dindam ydn 
bind to the 50S subunit of the bacterìal ribosome, similarly 
to macrolides such as erythromydn (p. 297.1), and inhibit 
the early stages of protein synthesis. The action of 
d indam ydn  is m ainly bacteriostatic, although high 
concentrations may be slotvly bacteríddal against sensitive 
strains.
Spectnm o f activity. clindam ydn is active against:
• most aerobic Gram-positive bacterìa induding sưepto- 

cocd, staphylococd, Bacillus anthraás, Nacardia spp., and 
Coryncbaatrium dìphtherìae; enterococd are generally 
resistant, but dindam ydn has some activity against 
Enterococcus durans

• many Gram-positive anaerobes induding Bifidobacterium, 
Laữobaállus, Eubacterium, PTopionibacterium, Pcptococcus, 
and Peptostreptococcus spp., and many strains of 
Actừtomyces spp., Clostridium perỷringens. and Cỉ. tetani. 
The susceptibility of Cl. diffidle varies widely, but during 
outbreaks of dỉairhoea assodated with c/. diỊỊiãle, the 
strains are usually resistant to dindam ydn

• Gram-negative anaerobes such as Pusobacteriìon spp. 
(although F. varium is usually resistant), Prevotella spp., 
and Bađeroides spp., induding the B. ỷragilũ group

Most Gram-negative aerobic baaeria, induding the 
Enterobacterìaceae, Pseudomonas spp., and Aánetữbacter 
spp., are intrinsically resistant to clindamydn; unlike 
erythromydn, Ntíssaia gmorrhaeae, N. meningitidis, and 
Haemophilus inỊluemat are generally Tesistant. Mycoplasma 
spp. are also generally resistant to clindamydn. Mycobaứer- 
ium tubereulosừ is resistant, but dlndam ydn has somc 
activity against M. leprae. Fungi, yeasts, and viruses are also 
resistant; however, dindam ydn has been reported to have 
some ahtiprotozoal activity against Toxoplasma gondii and 
Ptesmodium spp.

Resừtance. The mechanisms of acquired resistance are the 
same as those for erythromydn, namely methylation of the 
ribosomal binding site, chromosomái mutátion of the 
ríbosomal prọtein, and, in a few staphylococcal isolates, 
enzymic inactìvation by a plasmìd-mediated adenylữans- 
íerase. Methylation of the ribosome leads to cross-resistance 
betvveen the lincosamides and macrolides and streptogra- 
mins (the MLSB phenotype); this type of resistânce is 
usually plasmid-mediated and indudble. Another resistance 
pattem  (the M phenotype), which Is common in the 
macrolide-resỉstant streptococd spp. {ound in the u s , does 
not impait cross-resistance to dindam ydn. Complete cross- 
resỉstance exists betvveen d indam ydn and lincomydn.

The úiddence of resistance varies vvith the organism and 
the geographical location; it is more ỉrequent in organisms 
tha t are also erythromycin-resistant, and some strains o{ 
metidllin-resistant Staph. aureus are also resistant to 
dindam ydn. In some countries and institutlons there is 
evidence of an increase in resistance amongst the B. Ịragiìis 
group to about 25% of strains or more. Kesistance to 
d indam ydn by anaerobes has also been reported in 10 to 
20% of Clostridium spp. other than c. perỷrìngens. 8% of 
peptostreptococd, 9% of Fusobacterium spp„ and 11% of 
Prtvotelỉa strains.

Action. Reíerences suggesting that dindam ydn may 
reduce microbial adherence and enhance phagocytosis by 
its eííects on bacterial slime (glycocalyx)1’3 and that its 
antibacterial effects may be independent of plasma con- 
cenưatìons.4-5

1. Verỉnga EM, rí af. Enhancrm ent of opsonophagocytosis oí Bacteroides 
spp by d indam ydn  in subinhỉbitory concentraiions. J  Anómicrob 
Chemóíher 1981; 23: 577-87.

2. Vcrỉnga EM, et al. The rolc of glycocalyx in suríace phagocyiosis of 
Bacteroides spp, in the presence and absence of clindamycin. J  
Aníimicrob Chemoíher 1989; 23: 711-20.

3. Khardori N. tỉ  ai. Eíỉect of subinhibitory conccntraũonỉ of clỉndamỵtín 
and trospeciomycín on ihe adhercnce oí Siaphylococcus epidermidis in 
an in vitrỡ model of vascular cathcier colonization. J !nfrơ Dis 1991; 164: 
103-13.

4. Xue IB, tt aỉ. Varỉation in posỉantibioiic elíect oí dindamycin against 
dinical isolaies oi Sĩaphylococcus aureus and implications íor dosing oí 
paiients vvìih osteomyeỉilỉs. Antimicrob Agtìits Chrmothrr ỉ 996; 40: 1403—
7.

5. Klepser M E  et al. B aaerìddal activỉty of low-dose d indam ydn 
adminiscered ai 8 ' and 12-hour imervals agúnsi Suphylococcus aureus, 
Sưeptococcus pneuxnoniae, and Bacteroides íragilis. Antimicnb Agmts 
ơtemothrr 1997; 41: 630-5.

Phơrmacokinetics
About 90% of a dose of clindamydn hydrochloride is 
absorbed bom  the gastroỉntestinal tract; concentrations oí 2 
to 3 micrograms/mL occur vvithin 1 hour aíter a 150-mg oral 
dose, with average concentiations of about 700nano- 
grams/mL after 6 hours. Aíter doses of 300 and 600 mg, peak 
plasm a concentrations of 4 and 8 micrograms/mL, 
respectively, have been reported. Absorption is not 
signihcantly diminished by food but the rate of absorption 
may be reduced. Clindamydn palmỉtate hydrochloride is 
rapidly hydrolysed to free clindamydn on oral use.

W hen given parenterally, the biologically inactive 
dindam ydn phosphate is also hydrolysed to đindamydn. 
When the equivalent of 300 mg of clindamydn is injeaed 
intramusailarly, a mean peak plasma concentration of 
6 micrograms/mL occurs vvithin 3 hours; 600 mg gìves a 
peak concenưation of 9 micrograms/mL. In children, peak 
concentrations may occur vvithin I hour. When the same 
doses are iníused inơavenously, peak concenttations of 7 
and 10micrograms/mL occur by the cnd of iníusion.

Smaỉl amounts of clindamydn may be absorbed aỉter 
topical application to the skin; absorption of dindam ydn 
hýdrochloride írom the skin is about 4  to 5%. Systemic 
absorption of the phosphate is lovver and it is therefore 
preíerred íor topical use. About 5% of a dose may be 
absorbed systemically from an intravaginal cream íormula- 
tion; systemic absoiption appean to be slower in vvomen 
with baaerial vaginosis than in healthy women. Absorption 
ỉrom vaginal pessaries is reported to be about 30%.

Clindamydn is vvidely distributed in body ũuids and 
tissues, induding bone, but it does not reach the CSF in 
signihcant concenưations. It dittuses across the placenta 
into the íetal drculation and has been reported to appear in 
breast milk. High concentrations occur in bile. It 
accumulates in leucocytes and macrophages. Over 90% oỉ 
dindam ydn in the drculation is bound to plasma proteins. 
The halí-liíe is 2 to 3 hours, but may be prolonged in 
preterm neonates and in patients with severe renal 
impainnent.

clindam ydn undergoes metabolistn, presumably in the 
liver, to the active N-demethyl and sulíoxide metabolites, 
and also to some inactive metabolites. About 10% of a dose 
is excreteđ in the urine as actìve drug or metabolites and 
about 4% in the (aeces; the remainder is excreted as inactive 
metabolites. Excretion is slow, and takes place over several 
days. It is not eííectively removed bom  the blood by dialysis.

AIDS patients. Clindamycin was reported to have higher 
bioavailability, lower plasma dearance, and a lower ■ 
volume of distribution in patìents with AIDS than ÚI 
healthy subjeas.’ This may partly be explained by 
increased binding to plasma proteins.2

Although it is generally considered that penetration oí 
dindam ydn into the CSF is insigniỄlcant, parasitiddal CSF 
concenơations against Toxopỉasma gondii Y/eĩe achieved 
with intravenous dindam ydn in patients with AIDS.3

1. Gatti G, tí  a i  Comparative stuđy oỉ bioavailabiliùcs and pharmacoki- 
netics of d ỉndam ydn  ỉn healtby voỉunteen and patỉents wỉtb AIDS. 
Antimicrob Agtnts ơưmother 1993; 37: 1137-43.

2. Fỉaherty JF, et ai. Protein bindỉng of d indam yán  in scra oí paúents with 
AIDS. Antimiavb A$ems ơ tm oiher  1996; 40: 1134-8.

3. Gatti G, et aỉ. Penetration of cỉindamydn and its meiaboliie N- 
dcmcihylcììndaniycin into ccrcbrospinal Huid íolỉow'mg inơavenous

ỉníusion o i  d indam ydn  phosphate in patíents wỉth AỈDS. Artíirùerob 
Agents Chemother 1998; 42: 3014-17.

P rep a ra tio n s
Proprietary preparations (detaUs are given in Volume B)

Single-ingredient Preparations. Arg.: Acnestop; clidan; clúida- 
dn; Clindalaí; Clindopax; Clintopic; Daladn C; Daladn T; Nax- 
odinda; Torgyn; Ausiral.: Cleodn; Clindatecb; Dalacin C; 
Daladn T; Daladn V; Zindadin; Austria: Clindac; Daladn C; 
Daladn; Lanadne; Beỉg.: Daladn C; Dalađn; Daladn; Zindadín; 
Braz.: Anaerodd; Cỉinagel; CUndabiotic Clindacne; Clindarnin 
C; clindarix; Daladn C; Dalacin T; Dalacin V; Cartad.: Clinda-T; 
clindets; Daladn C; Daladn T; Daladn Vaginal; chũe: Bicmi- 
dn; Clldets; Clinacnyl; Cluvax; Dadin; Daladn C; Daladn T; 
Daladn Vf; Daladn; Dermabd; Divanon; Chtna: Ao Di (f& 1È); 
Ao u  Xian Bang Wei Un Xin ịfíl3ĩ#-l&); Bei He ( ấ
* ) ;  Bin Ke ( ^ _ ) ;  Bo Le ( « * ) ;  Bọ Shi Duo Ta (W±í_te); Da 
Fen Rong (iÉJĨW); Dalacin c  (1#ffi(tll C); Daladn T (í#B8bll T); 
De Bao Sheng <&££); Fu Bang (¥ffi); Fu Si Ka ( ÍS Ị^ ) ;  
Heng Xin (Mãi): Huashu (.<£#); Jianqi (tí®); Jie u  ( ă ì ) ;  
Jin Ge Duo Na (iè.ị&%ffl); Jing Dan Kai Fu Fei
áí); Ke Er Sheng (HI/KẾ); Ke Ran Fu (ts«® ); Ke Su (3£ §); 
Ke Xin Un (ỘT/ft#); u  Bang Te (ỈJỈ#ịệ); u  Shen (^J®); L pai 
(í)ì/£); UTai (ý]fê); Lizhuling (S ỈÍX ); Long Ge Xin (KÍ& í) ;  
Long Ke Duo Luoqing (ĩĩt&i); Mei Di Xing (Itiâ ĩ.):
Pu Nai Tong (ữ B fí) ; Pu YuanXin (ítS ® ); Qí Er Su ( Í :/K 
ií);  Qin Un (K:#); Rong Da (&ýz); She Xin (•£&); She ” ue 
(^íỉí.); Shuaí Ke Jia Er Shuaijie (>Jệỉê); Tadix.an
((ẺÌầ-ílll); Tang Ni Wei (á (is£ ); Te Na Si (1fírt»r); Wei K ng 
(ỈỄJ*); Xianqing (ÍÊÍi); Xin Fu Neng (ữMfó): Xin Lai ((!-*); 
Xin Pu Feng ()K#A)£Xin Qi (5»a|): » n  Yi Kang (I0rtzji>; Xu 
Luo (Ỉ&Ì&); Yan Le (®ÍS); Yi Jun Ding (Ổ S S ); You Ni L ng 
0tlẽ*L); ZaiXing (?ĩ/ft); zha Wei (íliíỉ); zhi Fu Bao (ÍỈI??^); 
Zhuo Li (-0-ý]): Cz.: Daladn C: Dalacin T; Dalacin; Klinúún; 
Zindadinf; Denm.: Daladn C; Daladn; Mydint; Fin.: Dalai in; 
Klindagolt; Mydint; Fr.: Daladne T; Daladne; Zindadi le; 
Ger.: Basodn: Clin-Sanorania; dinda-saan Clinda; clindabt ta; 
Clindahexalt; Clindasol; clindastadt; Dentomycint; Jutadi:i+; 
Sobelin; TurimyđnỶ; Gr.: Aríarel; Borophen; Botamydn-N; ( li- 
dadn; Climycen; clindagel; Clindamed; Daladn C; Edasun; 
Esteria; Fleminosan; Fouch; Lindasol; Paradis; Skinasol; So o- 
mycin; Toliken; Upderm; Vagidin; Veldom; Velkaderm; Ygie le; 
Hong Kong: Bittle; Clanbel; CLinac; CILndatech; clinex; Daladn 
C; Daladn T; Delta Tt; Frankadn-T+; Kolindn; Qualidinda; T3 
Mydn; Tidact+; Zíndadin; Hung.: Daìacm C; Daladn T; 
Daladn; Klúnidn: Indùr. Acnedin; Acncris; Clear Gel; Clenz; 
Clid; climydn; Clin-Gold; Clincin; Clindac-A' Clindatec clin- 
daz; Clinderm; Clindol; Clingard; Clinscar; CTop; Daklin; 
Daladn C; Dalađn; Dalcapt; Daldnex; Daltrex; Erytop; Gyna- 
safe; Labomydn; Magdin; Mimosee; Indon.: Albiotin; Anero- 
dd; Biodasứi; Cindalat; Clidacon Climadan: Clinbercin; Clin- 
dexdn; Clinex; Clinidac; Clinika; clinium; Clinjos; clinmas; 
Comdasin; Dadn; Dadin; Daladn C; Ethidan; Indanox; Lando; 
Ubrodant; Lindacyn; Undan; Međiklin; Milorin; Niladaán; 
Nuíadind; Opidam; Probiotin; Prolic Zumatic IrL: Daladn C; 
Daladn T; Daladn; Zindadín; Israel: Daladn C; Daladn Vagi- 
nal; Daỉagis T; Zindadin; ỉtal.: Cleodn; Daladn C; Dalacin T; 
Zindadin; Malaysia: Clindac; Daladn C; Daladn T; T3 Mydn; 
TidacL' Topicil; Zindadin; Mcx.: Aktuloam; Andnet; Apomidin; 
Biodadin; Cigmadilt; Clendazaf; clendix; clidets; Clinamsat; 
CUndazynf; Clindazyn; Clirant; Cobatin; Cutadin; Daladn C; 
Daladn T; Dalacin V; Dalaíar; Dalatina V; Dalatina; Damidint; 
Destralina; Feisdln; Poshlenm Galedn; lndamidt; Klyndakent; 
Undadl; Usiken; Losertrin; Lyríhis; Trexen; Ulmicy; Neth.: 
Daladn C; Daladn T; Norw.: Daladn; NZ: Clindatech; Dalacn 
C; Topidl; phĩlìpp.: Abanxk Acresil; Anerodn; Clin-D; clìndal; 
Clindamit; Clindatech; clinderm; cliz; Daklin; Dalace; Dalacn 
C; Dalaclin; Inprosyn-HP; Klincyn; Klindex; Uncyn; Mydii; 
Potedn; T3 Mydn; Tĩdact; Zindal; PoL: Clindadnt; Clindacn e; 
clindot; Daladn C; Daladn T; Daladn; Klimiciu; Klindadn ■; 
Normadin; Zindaclin; Port: clindna; Dalacin C; Daladn 7; 
Dalacin V; Zindadin; Rus.: clindadn (ỈOiHHaauHH); clindovit 
(ICiHHaoBHT); Daladn (HanaitHH); Klúnidn (KnHMHUHn)t; S-A/i 
Clindacf; ClíndahexaL' Daladn C; Daladn T; Dalacúi VC; singt - 
pore: climadan; clindagel; Clindatech; Daladn C; Daladn '; 
T3Mydn; Tĩdact; Topidl; Zindadin; Spain: clinwas; Dalad).; 
Zindadin; Swcd.: Daladn; Switz.\ Dalacin C; Daladn T; Dalad J 
V; Thai.: Acnegon; Acnocin; Cedelin; Chinadn-T; Clinda v< ; 
Clinda; Clindacne; clindalin; Clindaman; clindavid; Clinot; 
Dadn-F; Daladn C; Daladn T; Klimidnt; Klinda; Klindan-; 
Klinna; Ladn-ị-; Milldat; Rosil; Todadn; Turk.: Clamine-' ; 
Cleocin T; Clin; Klindan; Klindaven Klinoksin; Klitopsú ; 
Meneklin; UK: Daladn C; Daladn T; Dalaõn; Zindadin; Ukr : 
clindahexal (Kjumqarexcan)t; Clindesse (IGuumec); Dalad 1 
(HanaitHH); Dalacin c  (HananxH Ụ); Milagin (MiuarHH); Vagid 1 
(BarHHHU-3aopOBke); USA: Cleocin T; Cleodn; clindagel; Clir ■ 
daMax; clindesse; Clindetst; Evodin; Venez.: Biodindax; Clic • 
daval; Clindox; Clinỉol; Daladn.

Muhi-ingredient Preparotions. Arg.: clidan B; Clindacun Clin ■ 
doxyl' Colposan; CP-Acne Duo; Dermadeant; Duo Clindadr: 
Ovogin; Perclin; Peroxidin Duo; Torgyn Duo; Z-Clindadn; Aus ■ 
trai.: ClindaBenz; Duac Austria: Indoxyl; Braz.: Adacne Clin 
Clindoxyl; Vitadd Acne; Canad.: Benzadin; Biacna; Clindasol: 
Clindoxyl; ơtile: Indoxyl; Klina; Taripel; Cz.: Duac Dtnm. 
clindoxyl; Fin.: Clindoxyl; Ger.: Duac; Relobacin Revision; Gr. 
Indoxyl; Hong Kong: Benzolac CL Duac Hung.: Duac India 
Adin; Acneris-AD; Acrub; Acsolve-C; Adadn; Alesa; Candid 
CU Canison-C; Clevyx; Clúna-V; CIin-3; clinagel; Clindapene 
Clinderm-A; Clingen Plus; Clingen; Clinicare; clinmide; Clin 
soft; Convoy; Deriva-C; Deriva-CMS; Epilene C; Facedin-A

All cross-reíerences refer to entries in Volume A

http://aappo%e1%bb%89%e1%bb%89cy
http://mvw
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Facedin; Feiz; Femdnol-A; Imidil-CV; Labopene-C; Nicolin; 
Nisacne; Nuforce-CD; Ịtídon.: Benzolac CI; Climadan; Medi- 
Klin TR; Irt.: Duac Israel: Benzadint; Duac ItaL: Duac 
Malaysiar. Duac Mex.: Benzadinf; Clindapack; Femisan; Gyno- 
cUn-V; Indoxyl; Loffymixf; Tréxen Duò; N e th .: Duac NZ: 
Duaq phũipp.: Duac PoỊ.: Duac Port.: Duac Rus.: Clenzit-C 
(KjieH3HT-C); Singapore: Clindoxyl; Spain: Duac; Stved.: Duac 
Switz.: Duac; Thai.: Duac Turk.: Benzadin; Cleodn; clindox- 
yl; UK: Duac Once Daily; ukr.: cliran Zlnc (KnHpaH Ukhx); 
Duac (ílyax); Vagiklin (BarHXHHH); USA: Acanya; Benzadin; 
Clindacin ETZ; clindadn P; Duac PleđgaClin; Ziana.
Pharmocopoeial Preporations
BP 2014: CUndamydn Capsules; CUndamydn Injection;
USP 36: Clindamycin lor Injectíon; Clindamycin Hydrochlorìde 
Capsules; Clindamydn Hydrochlorìdc Oral Solutìon; clinda- 
mycin Injectíon; Clindamydn Palmitate Hydrochloride ỉor Oral 
Solution; Clindamydn Phosphate Gel; Clindamydn Phosphate 
Topical Solution; Clindamydn Phosphate Topical Suspensiorv 
clindamydn Phosphate Vaginal Cream; clindamydn Phosphate 
Vaginal Inserts.

clioquinol (BAN, rlNNỊ

Chinoíorm; Chloroiodoquine; Qìochinoium; Clioquinolum; 
lodochlorhydroxyquin; lodochlorhydroxyquinoline; Kllochi- 
nol; Kliokinol; Kliokinoli; Kliokvinolis; PBT-1; Quiniodochlor; 
KnnoxMHon.
5-ơiloro-7-ioddquinolfn-8-ol. *
C9HsCIINO=3055
CÁS—130-26-7. , -
ATC —  D08AH30; D09ẠA1 ỏ; GO 1AC02; P01AA02; S02AA05. ; 
ATC Vet — QD08AH30; OD09AA10; QG01AC02; QS02AA0S. 
UNII —  7BHQ856EJ5.

Pharmacopoeias. In Chin., Eur. (see p. vii), and us.
Ph. Eur. 8: (Clioquinol). An almost white, light yellow, 
brownish-yelIow, or yelIowlsh-grey powder. Practìcally 
ìnsoluble in waten very slightly soluble or slightly soluble in 
alcohol; sparingly soluble in dichloromethane. Protect from 
light.
USP 36: (Clioquinol). A voluminous, spongy, yellowish- 
white to brow nish-yellow  pow der having a slight 
characterìstic odour. It darkens on  exposure to lighL 
Practically insoluble in water; soluble 1 in 3500 of alcohol, 1 
ỉn 120 of chloroíorm, and 1 in 4500 of ether; soluble in hot 
ethyl acetate and in hot gladal acetic add. Store in alrtight 
containers. Protect írom light.

Uses and Administratìon
Clioquinol is a halogenated hydroxyquinoline with 
antibacterial and antìỉungal activity and is used in creams 
and ointments, usually containing 3%, in the treatm ent of 
skin iníections. It is applied w ith a cortícosteroid in 
inQammatory skin conditions complicated by bacterial or 
lungal inỉections. It i$ also used in  ear drops ỉor otitiỉ 
extema. The treatm ent oí bacteriaỉ and of ỉungal skứi 
iníections is described on p. 207.1 and p. 568.1 respectively.

For a discussion of the risks {rom topical applicatỉon of 
clioquinol, see Adverse Effects and Precautỉons, p. 275.2.

Clioquinol has been given orally in the treatment ol 
intesónal amoebiasis. ỉt  has also been used for the 
prophylaxis and tteatm ent of travelleris diarrhoea and 
similar infections but is of doubthil value. Oral preparations 
have now generally been withdxawn because oí neurotoxi- 
city (see Adverse Eữects and Precautìons, p. 275.1). 
Hovvever, oral dioquinol has been investigated for its action 
as a chelator of copper and zinc in the treatment of 
Alzheimer’s disease (seep. 275.1).

AlxheỉmeKs disease. A systematlc review1 to evaluate the 
eHicacy of metal protein attenuating compounds, such as 
clioquinol, for the treatment of cognitive ùnpairment due 
to Alzheimer's disease, evaluated only one small rando- 
mised controlled study comparíng dioquinol and placebo; 
no sỉgniHcant differences were lound. Further studies with 
dioquinol have now been stopped, but studies are on- 
going with a successor compound, PBT2.

1. Sampson E. i t  a i  M etaỉ proceỉn attenuatíng compounds íor the 
ư eaản en t o í AUheimer'! disẽase. Availabỉe in The Cochrane Dacabase of 
Systematic Revievvs; Issue ỉ. C hichcsier John VVileỵ; 2008 (accessed 
0 3 /0 4 /0 9 ) .

Adverse Effects and Precautions
Clioquinol, which contains iodine, may rarẹly cause iodism 
in sensitive patients or interíere with certaỉn thyroid 
hinction tests. Local application of clioquinol In ointments 
or CTeams m ay occasionally cause severe irrìtation or 
hypersensitivity and there may be cross-sensitívity with 
other halogenated hydroxyquinolines.

Clioquinol stains dothing and linen yellovv on contact 
and may stain the skỉn and discolour faừ haỉr.

Clloquinol given orạlly has been assodạted with severe 
neurotoxidty. In Japan, the epidemic development of 
subacute mỹelo-opticoneuropathy (SMON) in  the 1960S

was assodated vvith the ingeỉtion oỉ normal or high doses of 
dioquinol for prolonged periods, and the sale of dioquinol 
and related hydroxyquinolines was subsequently banned 
there. Symptoms of SMON are mainly those of perípheral 
neuropathy, induding optic atrophy, and myelopathy. 
Abdominal pain and diarrhoea oíten precede neurological 
symptoms. which include paraesthesias in the legs 
progressing to paraplegia in some patients, and loss of 
visual acuity sometimes leading to blindness. A character- 
istic green pigment, a chelate of clioquinol with ỉron, is often 
seen on the tongue and in the urine and íaeces. Cerebtal 
disturbances, induding conhision and reưograde amnesia, 
have also been reported. Although many patíents improved 
when dioquinol was withdrawn, others had residual 
disability.

It was suggested that the Japanese epidemic might be due 
to genetic susceptibility, but a few similar cases of SMON 
assodated with dioquinol or related hydroxyquinoline 
derivatives, such as broxyquinoline or diiodohydroxyqui- 
noline have been reported bom  other countries. Oral 
preparations of clioquinol have now been banned in most 
countries.
General reíerences.

ỉ . Mao X, Schimmer AD. The toxỉcology of cỉỉoquỉnol. Toxừol Lett 2008; 
182: 1-6.

Hypersensilivity. Clioquinol is dassihed as a contact 
allergen that can commonly cause sensitisation, espedally 
vrhen applied to eczematous skin; chlorquinaldol can also 
cause sensitisation, although less hequently.1 Cross-sená- 
tivity between the two has been reported, and may also 
exist betvreen dioquỉnol and some oral quìnolines, such 
as amodiaquine, chloroquine, or quinine, used to ưeat 
malaria.2 It is important to indude dioquinol and chlor- 
quinaldol in routine patch testing slnc'e the dinical reac- 
tion may be relatively mild and sensitivity easily missed, 
particularly in the presence of a corticosteroid which sup- 
presses or attenuates the reaction.

1. Anonymous. Skin scnsitỉscrs in topical conicosĩcroids- D niỊ T htr Bell 
1986; 24: 57-9.

2. Rodiíguez A, t t a ỉ .  Contact cross-sensitỉxatíon among quỉnoỉỉnes. Aiỉergy 
2001; 56: 795.

Topical application. Absorptìon of dioquinol through the 
skin has been noted on topical applỉcation.1-2 Last available 
guidance bom the Committeé on Drugs of the American 
Academy of Pediatrics3 considered that there was a poten- 
tial risk of toxidty to iníants and children hom  clioquỉnol 
and diiodohydroxyquinoline applied topically. Since alter- 
native effective preparations are available ỉor dennatitis, 
the Committee recommended that Products containing 
either of these compounds should not be used.

1. Pỉscher T, Hartvig p. Siàn absorptìon oỉ 8-hydroxyquinolines. Lanat 
1977; ỉ: 603.

2. Stohs SJ. et aỉ. P ercuuaeous absorptỉon of ỉodochlorhydroxyquin in 
huraans. J  ỉrtvcst Deưnatol 1984; 82: 195-8.

3. Kauỉíman RE. et aỉ. American Academy of Pediatrics. Clỉoquinol 
(lodochỉorhydroxyquỉn. Vioíorm) and  iodoquỉnol (dỉiodohỷdroxyquin): 
bỉỉndness and neuropathy. Pediatria 1990; 86: 797-8. [Re-aữìrmed 
O aober2006, Retired January 2011] Aỉso available at* http;//aappoỉicy. 
aappublications.o rg /cg i/rep rin t/ped íatrtcs;86 /5 /797 .pd f (accessed 
15/02/11)

Preparations
Proprietary Preparaiionỉ (details are given in Volume B)
Single-ingredient Preparations. China: Ke Ai Lin Ger.:
Linola-sept; ỉn d ia :  Dermo Quinol; Dermo Quinol; Enteroqui- 
nol; Entrozyme Plain: Mex.: Bagton; Bionder-C; Cortifung-C; 
Lasalar-Y Simple; Luzolona Simple; Nolil; Vioíonno.

Multí-ingredienl Preporationỉ. Arg.: Betnovate-C; AustraL: 
Hydroform; Locacorten Vioíorm; Austria: Betnovate-Cf; Braz.: 
Betnovate-Q; Cliotisona; Cremederme: Drenilormio; Hidro- 
corte; Loconen Violormio; Permut; Poliderms; Predmidn; 
Q uadribeta; Q uadridcrm ; Q uadrihexal; Q u a d rik in t; Q uadrilon; 
Quadriplust; Qualiderm; Tetraderm; Violonnio-Hidrocortisona; 
Canad.: Locacorten Vioíorm; Violorm-Hydrocortísone; Denm.: 
Betnovat med chinolorm; Locacorten Vioform; Synalar med 
Chinofonn; Pin.: Bemetson-K; Betnovat-Cf; Locacorten Vio- 
lorm; Fr.: Alkoconenbioíormt; Locaconene Vỉofonnet; Ger.: 
Locacorten Vioíorm; Gr.: Betnovate-C; Helpogen; Locacorten 
Viotorm; Myco-Synalar; Hong Kong: Aplosyn-Ct; Cliocortt: 
Clobeta-G; Dermafaaef; Quadriderm; Hung.: Lorinden C; pre- 
dnisolon Jf; India: ABC Derm; Alcoderm; Balderm; Bedate-C; 
Bedoderm-C; Benda; Betnederm C; Bemovate-C; Clobequad; 
Clobquad; Corge-C; CortoquinoU Darederm; Derminob Dermi- 
top; Dexaquin; Diplorm; Esgiderm; Fourderm; Fubac Millicor- 
ten-Vlọlomi; Quiss; Indon.: Benoson v t; Krimbeson; Viohydro- 
cort Visancort; IrL: Bemovate-C; Vioform-Hydrocortisonef; 
Israel: Betnovate-Ct: ItaL: Dlprotonn; Locorten Vioíormiot; 
Locorten; Mex.: Bentix; Cetoquina Y; Clio-Bemovate; Clio- 
derm-Ht; Cortifung-Y; Cortilona Compuesta; Dealan; Dermato- 
fin; Diprosone Y; Ditayod; Farmacorti YC; Lasalar-Y; Luzolona 
Y; Sebryl Plus; Sebryl; Sebstopp; SoIfurob Suyodil; Synalar C; 
Topsyn-Y; Ultracortìnt; Vioíormo-Cort; Yderm; Yodozona; 
Neth.: Locacorten yiofonn; Norw.: Betnovat med chinoỉorm; 
Synalar med Chinofotm; NZ: Betnovate-C; Locacorten Vio- 
iorni; Locorten Vioíorm; Phữipp.: Aplosyn C; Bemovate-C; 
Dermalint; Diproíonn; Quadriderm; Quadrotopic Pol.:

Betnovate-C; Lorinden C; Viosept+; PorL: Betnovate-C; Dexa- 
val V; Quinodeưnil-AS; Rus.: Dennosolon (AqỉMoaonoH); Lorin- 
den c (JIopHHflCH C); S.Afr.: Betnovate-Cf; Cortodenn-Ct; 
Locacorten Vioíonn; Quadriderm; Synalar C; Singapore. Der- 
manol-C; Hydroderm-C; Spain: Cuatrodenn; Menadenn clio; 
Menaderm Otologico; Swed.: Bemovat med Chinọỉorm; Loca- 
conen Vioíonn; Switz.: Betnovate-C; Thai.: Banodn; Beta-C; 
Bemovate-Ct; Betosone-CE; Chlorotradnt; Dennaheu; Dertec 
Endothalyl; Genquin; Patarvate-C; Quadriderm; Spectroderm; 
Turk.: Betnovate-C; Kortisetin; Locacortene Viofonn; Prednol- 
A; UK: Betnovate-C; Locorten Viofonn; Synalar C; Viofonn- 
Hydrocortìsonet: ukr.: Dermosolon (2tepM030JK>H)t; Lorinden c 
(JIopHHaeH C); Viosept (BHOcenT)t; USA: 1 + I-F; Corque; 
Hysone; Venez.: Dermosupril C; Diprotormo; Locorten Viofor- 
mo; Quadrídenn; Tridetarmon.

Phomxicopeeid Preporotìons
BP 2014: Betamethãsone and CUoquinol Cream; Betamethasọne 
and Clioquínol Ointment; Hydrocortisone and clioquínol 
Cream; Hydrocortisone and Clioquinol Ointment;
USP 36: Clioquinol and Hydrocortlsone Cream; clioqulnol and 
Hydrocortisone Ointment' Qioquinol Cream; Clioquinol Oint- 
ment; Compound Clioquinol Topical Povvder.

Clofazimine (BAN, USAN, HNNI
B-663; Cloíaámin; Clofazimina; Clofaziminum; G-30320; 
Kloíatsimiini; Klotatámin; Klofazimin; Klofazimìnas; NSG- 
141046; Knoệa3MMHH.
3-(4-Chloroanilino)-10-(4-chlorophenyt)-2,i0-dihydro-2-phe- 
nazịri-2-ylideneisopropylamine. ■ :
C27H2Á N 4=473.4 
ã s  — 2030-63-9.
ATC —  J04BA01. . .. '' r "
ATC Vet — QJ04BA01.
UNII — D959AE5USR

Pharmacopoeias. In Chín., Eur. (see p. vu), Int., and us.
Ph. Eur. 8: (Clolarimine). A fine reddish-brovvn powder. It 
shows polymọrphism. Practically insoluble in vvater; very 
sỉightly soluble in alcohol; soluble in dichloromethane. 
USP 36: (Clofazimine). Dark red crystals. Practically 
insoluble in water, sparingly soluble in  alcohol, in acetone. 
and in ethyl acetate; soluble in chloroíorm and in benzene. 
Store in airtight containers. Protect bom  Iight.

Uses and Adminìstration
Cloỉazúnine is an antimycobacterial and is used as part oỉ 
multidrug regũnens for the treatm ent oỉ multibacillary 
leprosy (p. 188.3). It has anti-inũammatory properties and 
has been given in chronic Type 2 lepra reactions (erythema 
nodosum leprosum) and in  a variety oỉ skin disorders.

Clofazimine is given orally vvith, or immediately after, 
food or milk for optimum absorption.

For mulúbacillary leprosy the most common regimen is 
that recommended by WHO, in w hich riíampiđn 600 mg 
and dofazimine 300 mg are both given oncc a month, vvith 
daity doses of cloíazũnine 50 mg and dapsone lOOmg; this 
treatment contìnues for 12 months.

For details of doses in  children, see p. 275.3.
Cloỉazimine 50 mg daily is given wdth oAoxacin and 

minocydine in patients unable to  take rUampidn. Clofaz- 
imine is not usually given in  paudbadllary leprosy 
(p. 188.3). However, it may be used in the ơeatmení 
regimen as a replacement for dapsone when the Iatter has 
caused severe toxidty. The doíazimine dose in such 
regimens is the same as that in multibadllary leprosy, i.e. 
300 mg once a month (with riíampicin 600 mg), plus 50 mg 
cIofazimine daiiy, but is only continued fọr 6 months.

Clo(azimine has been used in the treatment of chronic 
Type 2 lepra reactions. although the effea may not be 
evident for 4 to 6 weeks. A dose of up to 300 mg daily has 
been suggested but it should not be given íor longer than 3 
months. Corticosteroids may be given with dofazimine, and 
Standard antileprosy treatm ent should be continued. 
Clofazimine is not used in  Type 1 lepra reactions. 
Reíerences.

ỉ. Aỉionymous. Clofazimine. Tubrradosis (Edinb) 2008; 88: 96-9.
2. Gurỉlnkeỉ p, et a i  Use of dofazim ine ỉn dermatology. J  Drugs Dermatol 

2009; 8: 846-51.

Adminislratíon in chỉldren. For the ưeatment of multiba- 
dllary Ieprosy in  children WHO recommends that children 
agéd 10 to 14 years may be given oral dofazlmine 150mg, 
rílampicin 450 mg, and dapsòne 50 mg once a month, plus 
dapsone 50 mg daily and dofazhnine 50 mg on alửmate 
days. For children less than  10 years of age the dose shóuld 
be adjusted according to body-weight. As lor adults, tréat- 
m ent is given íor 12 months.

Adverse Effects
Adverse eữects to dofazimine are dose related, the most 
common being red to  brown discoloration of the skin 
espedally on areas exposed to sunlight leprotic lesions may

The Symbol t  denotes a preparation no longer actively marketed
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become mauve to black. These changes are more notíceable 
in  Ught-skinned people and may limit its acceptance. The 
conjunctiva and comea may also shovv some signs of red to 
brovvn pigmentation. The geneTallsed discoloration may 
take months to years to disappear after stopping therapy. 
Discổloratỉon of hair, tears, svveat, sputum, breast milk, 
urtne, and ỉaeces may occur, as may nail dlscoloranon vvith 
high doses of 300 mg datìy. Severe depression related to skán 
discoloratìon has been reported rarely.

Gastrointestinal eííects are uncommon íor doses of 
dolaám ine less than lOOmg daily and usually are not 
severe. Symptoms of nausea, vomiting, and abdominal pain 
occuning shortly after the start of tteatm ent may be due to 
direct irritation of the gastrointestinal tract and such 
symptoms usually dỉsappear on dose reduction. Use of doses 
of 300 mg daily or more for several months sometimes 
produces abdominal pain, diarrhoea, weight loss. gastro- 
intestinal bleeding, and in severe cases the small bovvel may 
become oedematous and symptoms of bowel obstruction 
may develop. This may be due to deposítion of crystals oỉ 
dofazimine in the wall oỉ the small bovvel and in the 
mesenteric lymph nodes. Crystal deposition may also occur 
in other organs induding the liver and spleen and there 
have been rare reports of splenic infarction. Symptoms 
usually regress on withdrawal of treatment aithough 
íatalìties have been reported.

Clofazimine may produce a dryness of the skin and 
ichthyosis as well as decreased sweat production and rashes. 
Pruritus, acneưorm eruptions, and photosensitivity reac- 
tions have also been reported.

Eye imtation and decreased tear productỉon may occur.
Headache. drowsiness, dizzỉness, taste disorders, and 

elevation of blood glucose ievels have been reported rarely.

Incidence of adverse etìects. The inddence of adverse 
eữects was reviewed in 65 patients1 who were receiving, 
or had received, doíaám ine in vveekly doses of either 
700 mg or less as andmycobaaerial therapy, or more than 
700 mg as anti-inílammatory therapy. Length of treatment 
ranged from 1 to 83 months. Adverse eHects on the skin 
induded discoloration (20% oi patients), pigmentatịon 
(64.6%), diy skin (35.4%), and pruritus (5%). Ocúlar 
adverse eHects were conjunctival pigmentatiổn (49.2%), 
subjective dimness of Vision (12.3%), and dry eyes, bum - 
ing, and other ocular irritation (24.6%). Gastrointestinal 
adverse eữects induded abdominal pain (33.8%), nausea 
(9.2%), diarrhoea (9.2%), and vveight loss, vomiting, or 
loss of appetite (13.8%). The diHerent dose regimens for 
antimycobacterial therapy or anti-inũammatory effea had 
similar inddences of advene eííects. Skin pigmentation in 
8 patients disappeared on average 8.5 mõnths aíter stop- 
pỉng therapy vrith dofazimine, the maximum tíme 
requứed being one year. Adverse eííects of doíaàm ine 
were considered to be well tolerated.

In another report covering 540 patients receiving 
do fazimine ỈOOmg on altemate dáys or 300 mg daily, the 
most common adverse effea vvas skin pigmentatìon, which 
occurred in 77.8% of the patients. Ichthyotic changes vvere 
reported in 66.7% and pnưitus in 20.2%. Gastrointestinal 
symptoms occurred in 20 patients (about 4%); other ettects 
such as discoloratìon of sweat, urine, and tears >vere minor.2

1. Moore VJ. A rcview o t dđe-cỉtcos txpedenced by patíentỉ taking 
dofaziminc. Lrpr R n  1983; 54: 327-35.

2. Kumar B, tí al. More about dofazỉinỉne—3 years expcrience and rcvìcw 
o{ the  literatuie. Irutían J  Lcpr 1987; 59: 63-74.

Effects on the eyes. Acctunuladon of dofazứiúne crystals 
in  the eye can lead to pigmentation of the comea and con- 
iunctiva. Degeneration of the retinal pigment epithelium 
has also been attributed to doỉaziznine therapy in a 
patient.1 slight repigmentation was seen aíter vvithdravval 
of dofazừnìne.

ỉ .  Forster DJ, tí al, BulTs eye rctm opathy and do íaãnúne . Ann ỉntem Med 
1992; 116: 876-7.

Effects on the gastrointestinal tract. Gastrointestinal 
eữects are uncommon at doses of dolazimine less than  
lOOrng daily. Hovvever, there ha ve been some reports of 
severe gastrointestinal adverse events, indudíng íatalities, 
in  patients taking dofazimine.1“' An 11-year-old child 
given dofazimine (150mg daily) for grah-versus-host dis- 
ease developed severe enteropathy 2 years after starting 
treatm ent.1 Clo£azimine was stopped and symptoms 
resolved after 5 weeks. Enteropathy has also been reported 
in  a 20-year-old patient vvho had taken 200 mg of dofaz- 
imine daily for 4 years.2 Clofazúnine was stopped but his 
symptoms did not resolve; he developed peripheral 
oedema and hypoalbuminaemia and died 2 years later due 
to cerebral thrombosis. In another repo rt/ partial intes- 
tinal obstructìon developed in a patient after 12 months of 
ưeatm ent with cloíaámine 100 mg daily for the ưeatment 
of multidrug-resistant tuberculosiỉ. The patient recovered 
3 weeks aíter stopping doíaám ine. Splenic iníarction has 
been reported aíter 11 months treatm ent vvith high-dose 
d o taám in e íor the management of pyoderma gangreno- 
sum.5 Chronic abdominal pain due to crystal-storing his-

tiocytosis of mesenteric lymph nodes ỉs well recognised, 
and may mimic the symptoms of gastrointestữial lymph- 
oma or myeloma.5

1. Patìxhskaya M, t í  al. Coỉazim ine entcropathy in a  pediatric bone 
marrovv transpUnt redpient. J  Pedừttr 2001; 138: 574-6.

2. Hameed A, t í  aỉ. A casc o ỉ d o ỉadm ỉne  enteropathy. ỉnt J  ƠỜI Prađ ỉ  998; 
52: 439-40.

3. Sukpanỉchnant s. tí al. Cloíariminc-induccd crystal-storing histlocyiosis 
prodưdng chronỉc abdominal paỉn in  a  leprosy paticnt. Am  J  Surg Pathcl 
2000: 24: 129-35.

4. ữskiỉdar Oa t í  aỉ. Partỉal ỉntestinaĩ ỡbstructỉon due to dofazũnưie ỉn a 
patỉent wỉth multídrug-resistant tubercuỉosỉs. ỉnt J  Tubcrc lung  Dừ 2005; 
9ĩ 703-4.

5. McDougaĩỉ AC, t í  al. splcnic ỉnlarctỉon and tứsue atxiunulation of 
crystaỉs assodated vvith the  usc of cỉoỉaâm ioe {Lamprene; B663) in the 
trcatm ent of pyodenna gangrenosum. BrJDcrmatoỉ 1980; 102:227-30.

Effects on the heart. Ventricular tachycardia, thought to 
be probably torsade de pointes, was reported to  be asso- 
dated with clotaãm ine.1

ỉ. Choudhd SH. t í  aỉ. Cỉofazỉmíne ỉnduced cardỉotoxidty—a case report. 
Lepr Rev ỉ 995; 66: 63-8.

Precautions
Clofazimine should be used with caution in patients with 
gastrointestinal symptoms such as abdominal pain and 
diarrhoea. If gastrointestinal symptoms develop during 
treatment, the dose should be reduced and, if necessary, the 
interval bertveen doses increased, or the drug should be 
stopped. Daily doses of more than 100 mg should not be 
usẽd for more than 3 months because of dose-related 
advcrse eữects on the gastrointestinal tract; patients 
receivóng doses above lOOmg daily should be under 
medical supervision.

Patients should be tvamed that dofazimine may cause a 
reddish-brovvn discoloration of breast milk, hair, skin, 
conjunctiva. tears, sputum, svveat, urine, and taeces. Nails 
may be discoloured at higher doses.

As dofazimine crosses the placental barrier, neonates oí 
vvomen receiving dofazimine may have skin discoloration 
at birth.

Breast (eeding. The last available guidance bom the 
American Academy of Pediatrics1 considered that the use 
of dofazimine by mothers during breast íeeding may be of 
concem, since there is the possibility of transler of a high 
percentage oi the matemal dose and a possible increase in 
skin pigmentation in the infant. A small study in 8 
vvomẽn calculated that up to 30% of a matemal dõse may 
be ingested by a breast-íed intant.2

1. American Academy oỉ Pediathcs. The ưansíer oí drugỉ and other 
Chemicals ỉmo hum an milk. Pediatria 2001; 108: 776-89. [Retúed May 
2010] Correctỉon. ibid.: 1029. Aỉso avaiiable at: http://aappolicy. 
aappublications.org/cgt/conieni/fulJ/pedJamcs%3b 108/3/776 (accessed
03/10/07)

2. Venkatesan K. t í  a i  Excretion of dofazimine in hum an miũc ỉn leprosy 
paitems. Lepr Rev 1997; 68: 242-6.

Pregnancy. Two successtul pregnandes in vvomen who 
received dofazimine throughout pregnancy have been 
reported1 but a literature revievv revealed 3 neonatal 
deaths in 13 pregnandes, although the deaths could not 
be dứectly attributed to dofazimine. Hovvever, WH02 
States that its recommended multiple drug therapy regi- 
mens íor leprosy, which may indude dofazìnùne, are saíe 
during pregnancy.

1. Farb H. tí  ai. Cỉữỉaziminc in pregnancy complicated by leprosy. ObíUt 
Gynecol 1982; 59: 122-3.

2. WHO. Guide ĨO tỉtmmoit Ịepnsy as e pubỉic Health prữbhrm. ls t ed. Gcneva: 
WHO,2000. Also availabỉe ai: hu p ://www.who.int/lep/resources/
G uíde_In i_E .pdf (accessed 2 8 /0 7 /0 8 )

Interactions
Some prelim inary  data have suggested th a t the 
anti-inỉlammatory aa ion  of dofazimine in Type 2 lepra 
reactions may be reduced by dapsone, although u s  licensed 
product iníormation (Lamprcnt; Novartis, USA) States that 
these íindings have not been contirmed; the antimyco- 
baaerial eltect was not atíected.

Elevated plasma and urine concenưations of clofazimine 
have been detected in panents receiving high doses ol 
dofazimine vvith isonlazid, although skin concentrations 
were lound to be lovvet.

For a report of the effea of clofazimine on riíampidn 
absorption, see p. 355.2.

Antimicrobial Actìon
Clofazimỉne is bacteriostatic and weakly baaeriddal against 
Mycobactcrium ỉeprae. Tissue antimiarobial activity in 
humans cannot be lound until after about 50 days ot 
therapy. Clo(azimine is actìve in vitro agaỉnst various other 
spedes oi Mycobacterium. Resistance has been reported rarely 
and no cross-resistance occurs vvith riíampidn or dapsone.

Phơnvacokinetics
Clofazưnine is absorbed ỉrom the gasưointestínal ư a a  in 
amounts varying {rom 45 to 70%. Absorption is greatest

w hen cloíazãmine is given in  imÌCTocrystalIine íorm ulatons 
and vvhen it is taken immediately after food. The timt to 
steady-state plasma concentrations has not been de er- 
mined but exceeds 42 days.

Average plasma concenưations in  leprosy patie Its 
receiving 100 or 300 mg daily are reported as 700nano- 
grams/mL and 1.0 microgram/mL, respectively.

Because oỉ its lipophỉlic nature, dofazimine is mai dy 
distributed to íatty tỉssue and retỉculoendothelial cels, 
induding macrophãges. Clofazimine is distributed to  m )st 
organs and tissues and into breast milk; it crosses The 
placenta but not the blood-brain banier.

The tissue half-Uíe after a single dose has been reporr :d 
to be about 10 days; that after multiple oral doses has be m 
variously estimated to be betvveen 25 and 90 d a 'S. 
CIoỉazimine accumulates in the body and is largely excret :d 
unchanged in  the ỉaeces, both as unabsorbed drug and ' ia 
biliary ẽxcretìon. About 1% of the dose is excreted in 14 
hours in  the urine as unchanged doỉazim ine ai id 
metabolites. A small am ount of dofazimine is also excret 'd 
through sebaceous and sweat glands, and in sputum. 
References.

1. Holdiness MR. CUnícal pharmacokỉnetics of clofazimine: a revievv. c in 
Pỉtarmacơtírttí 1989; 16: 74-85.

Preparatíons
Prepríetary Preparotíons (deiails are given in Volume B)
Single-ingredient preparntions. Austraỉ.: Lamprene; B r a z Net - 
zimina; C t: Lamprene; Fr.: Lamprene; Gr.: Lamprene; Indi V. 
Clofozine; Hansepran; Jpn: Lampren; Neth.: Lampren; N .’.: 
Lamprene; Spain: Lamprent; Thai.: Lamcoin; USA: Lamprene
Multi-ingredient Preparotions. Thai.: Lepromix MB.
Phormacopoeial Preporotions
BP 2014: Cloỉazimỉne Capsules;
USP 36: Cloỉazimine Capsules.

Clotactol IrlNNI 
Cloíoctolum; KnoộoKTon.
2-(2,4-Dichlorobenzyl)-4-( 1,1,3,3-tetramethylbutyl)phenol.
C2,HmCI20=3653
CAS —  37693-01-9.
ATC —  301XX03.
ATC Vet — Q301XX03.
UNII —  704Ỏ83NIOR.

Proíịìe
Cloloctol has bacteriostatic or baaeriddal activity against 
Gram-positive organisms such as staphylococci and 
streptococd. It is given in  doses of 750 mg tvvice daìly 
rectally in the treatm ent of respiratory-traa iníectíons.

Preparations
Propnetary Preporotions (details are given in  Voluxne B) 

Single-ingredient Preporalions, Itaì.: G ram plus.

Clometocillin Potassium (r/NMVỊ/
Clómetocilina potásica; ClométoóHine Potassique; 3,4- 
Dichloro-a-methoxyben2ylpenicillin Potassium; Kalii Clome- 
tocìllìnum; Penìcillìn 356 (clometocillin); K a K n o M e -
TOHMP/1HH.

.Potassium (6P)-6-[2-(3,4-dichloropheny!)-2-methoxyaceta- 
mido]peniciílanate.
C17HiAKNAS=471.4
CAS —  1926-49-4 (dometocillin); 15433-28-0 (dometoáilin 
potossium).
ATC —  30ỈCE07.
ATC Vet —  QJ01CE07. 
um —  7C71K33PD1

ProỊịỊe
Clometocillin is a penidllin given orally as the potassium 
sait in the ưeatm ent of susceptible bacterial inlections. 
Doses are expressed in terms of the base. The usual adult 
dose is 500 mg two or three times daily.

Preparations
Proprietory Preparatíons (details are given in Volume B) 
S n g le - i n g r e d ie n í  Preparotỉons. B c lg Rixapen.

Cloxacillin IBAN, riNN)
Cloxacilina; Cloxacilline; Cloxacillinum; Kloksasilliihi; Klox- 
acillin; KnoxcauKưưTHH.
(6P)-6-[3-(2-Chlorophenyl)-5-methylìsoxazole-4-carboxami- 
dolpenicillanic acid.

AU cross-reíerences reler to entries in Volume A

http://aappolicy
http://www.who.int/lep/resources/
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ỊS:,9H,àCINAS=435.9:
CAS — 61-72-3. ■
ATC — J01CF02. ■: ' ■
ATC Vet —  QJ01CF02; QJ51Ơ02; Q501AA90.
UNI1 —  06X5ÓGC2V8. ;V

C lo x a c i l l i n  B e n z a t h i n e  ỊBANM, riNNMi 

'Clòxacilina benzatina; ơòxacilĩinè Ẹlenzathiné; Cloxacillinum 
Benzathinum; lỹiOKcaiikmnMH 6eH3aTviH. 
me N^-đìbeneyleửiylenediamine satt of doxađllin. 

.C,6HJoNj.(C,9H18a N 3ÓsS)2= i n i 1  
CAS —  23736-58-5; 32222-55-2.:
ATC —  J0ĩCF02. V
ATCVet— QJ0ỈƠỌ2 V/ 5
tJNII —  AC79ƯPV2G

Phaimacopoeias. In Ư5 for veterinaiy use only. Also in BP 
(Vít).
BP(Vet) 2014: (Cloxaállin Benzathine). A white oralmost 
vvhite povvđer. Slỉgbtỉy soluble in water, in alcohoL and in 
isopropyl alcohoL' freely soluble in methyl alcohol. Store in 
airtight containers.
USP 36: (Cloxadlỉin Benzathine). White or almost white, 
almost odourìess, crystals or crystalline powder. Slightly 
soluble in  vvater, in  alcohol and in  isopropyl alcõhoĩ; 
sparingly soluble in  acetoné; soluble in chloroỉorm and in 
meứiýl alcohol. pH of a 1% suspension in water is betvveen 
3.0 and 6.5. Store in  aiitíght containers.

C lo x a c i l l i n  S o d i u m  IBANM, USAN, ríNNMI

BRL-T621, uòxaạlina sódica;. Ctoxacịllin-Natriụm; CloxacilỊine 
sòdique;" Ooxacillinum Natricum;. Cloxadllinurn : Natricúm: 
Monohydricum; Kloksadlino natrio drusícạ;. kloksacylina 
sõdpvva; Kloksasilliininaưium; KloxaciỊin sodná súl móno- 
hydrát; ỊÕọxacillinnatriurp;. Kloxacillin-nátrium; Natrii Clox- 
acillinum; P-25; HaTpníi KnokcaqiM/iMH. 
C19H,7CIN3NaOsSJ420=475.9
CẠS — 642-78-4 (anhydrous doxadllin sodium); '7081-44-9 
(doxadilih sodhm  mónohydrate).
ATC —  J01CF02. '•■■■ -
ATC Vet — ÓJ01CF02.
ÚNII — MWQ645MKMF (anhydrous doxadllin sodium); 
65LCB0084Y (doxadllin sọdium monohydrate).

Pharmacopoeias. In ơùn.. Eur. (see p. vii), In t, Jpn. us, and 
Viet.
Ph. Eur. 8: (Cloxaõllin Sodium). Semisynthetic produa 
derived from a íermentatíon product. A white or almost 
white, hygroscopic. crystalline powder. Freely soluble in 
vvater and in m ethyl alcohol; soluble in alcohol. A 10% 
solution in water has a pH of 5.0 to 7.0. Store at a 
temperature not exceeding 25 degrees in airtight containers. 
USP 36: (C loxadllin Sodium). A white, odourlcss, 
crystalline povvder. Freely soluble in vvater; soluble in 
alcohol; slightly soluble in chloroform. pH of a 1% solution 
in vvater is betvveen 4.5 and 7.5. Store in airtight containers 
at a temperature not exceeding 25 degrees.

Incom patibility. Cloxađllin sodium has been reported to 
be incompatible w ith aminoglycosides and several other 
antimicrobials.

Uses and Administratỉon
Cloxadllin is an isoxazolyl penidllin used similarly to 
(ludoxadllin (p. 301.2) in the treatm ent oỉ inỉections due to 
staphylococd resistant to benzylpenidllin.

Cloxadliin is given orally, inưamuscularly, or by 
intravenous injection or inhision as the sodium salt and 
doses are expressed in terms of the equivalent amount of 
doxadllin; 1.09 g o{ doxadllin sodium is equivalent to 
about 1 g oỉ doxadllin .

Usual oral doses are 250 to 500 mg íour times daily and 
shouỉd be given 1 hour betore, or 2 hours after meals as the 
presence oỉ ỉood in  the stomach ređuces absorption. 
Parenteral doses usually range from 1 to  2 g every 6 hours; 
for m ore severe iníections such as meningitís or endocard- 
itis, 2g  every 4 hours may be used. Other routes have 
induded intra-articular or inưapleural injection, and 
inhalation.

For đetaưs of đoses in chiidren, see p. 277.1.
Cloxadllin may be used w ith other antíbacterials, 

induding ampicillin, to produce a vvider spectmm oí 
activity.

Cloxadllin benxathine is used in  veterlnary medidne.

AdminỉslraHon in  chiUren. Cloxadỉlỉn may be given to 
neonates and chiỉdien for the ưeatm ent oỉ inỉections 
caused by susceptible bacteiia. particulariy beta-lactamase- 
produdng staphylococd, in the foUowing doses:
• neonates 7 days of age and younger, weighing less than 

2 kg: 25 mg/kg oralìy or intravenousìy every 12 hours

• neonates 7 to 28 days of age, weighing less than 2 kg. or, 
neonates 7 đays of age and younger weighing 2kg or 
more: 25 mg/kg oralìy or ừittavenously every 8 hours

• neonates 7 to 28 days of age weighing 2 kg or more: 
25 mg/kg every 6 hours, oralỉy or irttravenousĩy
For treatm ent oỉ meningitis. the above doses should be 
doubled, and gỉven intravmousỉy. '

• children &om 1 month of age, vveighing less than 20 kg: 
50 to lOOmg/kg daily (maximum 4g) divided every 6 
hours; oralỉy, ùitravenously, or inữamusaứarìy. For severe 
inỉection, up to 200mg/kg daily (maximum 12 g) in

. divided doses may be given intravenously
• children bom  1 m onth of age, weighing 20 kg or more: as 

for aduỉts (see Uses and Administrarion, above)

A d v e r s e  E f fe đ s  a n d  P re c a u tio n s

As ỉor FludoxadUin, p. 301.3.

Effecis on the lcidneys. Reĩerences.
ỉ .  Garóa>Onỉz R, a  ÓL Cloxadũin-ỉnduced acute tubulo in ỉen ú tù l 

nephrỉtỉs. Amt PharmacoOưr 1992: 26: 1241>2.

Effects on the liver. Reíerences.
ỉ .  Enat R. t t  al. Cholesuâc jaunđỉce caused by doxatíilin: macrophage 

ìnhibitìon ỉacior test in preventỉng rechaỉlcnge wỉth hepatotoxic drugs. 
1980; 280: 982-3.

2. KooỉkoS F, t í  aỉ. GoxadHỉn-ỉnduced cboỉestadc ]aunđĩce. Am J  
Gasữvcrứavỉ  1986: 81: 1082-3.

3. GoUnd s. tí tứ. Severe cholesunc bepatítỉs íoUovving doxatíỉlỉn 
treaanent. Postgrod Mỉd J 1998; 74: 59-60.

PhlebíHs. For a  study indicadng that didoxadlỉin is asso- 
da ted  with a higher inddence oi phỉebitis than doxadllin. 
see p. 288,2.

Porphyria. The Drug D ataba^for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centte (NAPOS) and 
the Porphyria Cenơe Svveden, dassihes doxadllin as not 
porphyrinogenic it may be Uỉed aỉ a diug of first choice 
and n o  precautions are needed.1

I. th e  Dcug Database ỉor Acute Porphyria. Avaỉỉable at: http://www. 
drugS'poỉphyxta.ỡrg (âccessed lẵ / lỏ /ù )

Sodium content. Each g of doxadUin sodium contains 
about 2.Ỉ  mmol of sodium.

In te r a c t io n s

As for Benzylpenidllin. p. 230.1.

A n t ím ỉc r o b ia l  A d i o n

As for Hudoxadllin, p. 302.1.

P h a r m a c o là n e t ìc s

G oxadllin is incompletely absorbed to m  the gastrointest- 
inal tract, and absoiption is reduced by the presence of food 
in  the stomach. Aỉter an  oral dose oỉ 500 mg, a peak plasma 
concentration oỉ 7 to 15micrograms/mL is attained in 
ỉastlng subjects in 1 tò 2 hours. Absorpdon is more complete 
w hen given by intramuscular injection and peạk plasma 
concentraũons of about 15miaograms/mL have occurred 
30 mìnutes aỉter a dose of 500 mg. Doublỉng the dose can 
double the plasma concenưatìon. About 94% of doxadllin 
in  the drculation is bound to plasma proteim. Cloxadllin 
has been reported to have a plasma haU-life of 0.5 to 1 hour. 
The halỉ-liíe is prolonged ũi neonates.

Cloxadllin crosses the placenta and is distributed into 
breast milk. There is little diííusion into the CSF except 
w hen the meninges are inũamed. Therapeutic concentra- 
tỉons can be achieved in pleural and synovial Đuids and in 
bone.

Cloxadllin is meuboliseđ to a Iimíted extern, and the 
unchanged drug and metabolites are exaeted  in the urine 
by glomerular íĩltration and renal tubular secretìon. About 
35% of an  oral dose is excreted in the urine and up to 10% 
in the bile. Cloxadllin is not removed by haemođialysis.

Plasma concentrations are enhanced by probenedd. 
Reduced concentratìons in pađentỉ with cystíc Cbrosiỉ have 
been attríbuted to both enhanced tubular secretìon and 
enhanced nonrenaỉ dearance of doxadllin.

P rep a ro tio n s
Proprietary PmeporoHons (detailỉ are given in Volume B)
Single ừigredient Pieporotions. CanaỊ.-. Apo-Cloxi; Novo-Cloxỉn; 
Nu-Cloxi; Chữur. An Mei Lin (ẩẽH #): Gaoíen (K3F); Fùu: 
Staũodl; Fr.: Orbenine; Gr.: Anadosib Oibenin: Staphydox; 
Hong Kong: Apo-aoxi; Cloxat; Cloxdn; Lidoxin; Monodoxt; 
Prostaphlin-À+; Indũr. Adox; Biodox; Godlin; clopen; Klọx; 
Neodox; Inđơtt.: Meixam: Israel: Loxavit; Orbenib Malaysia: 
Monodox; Norw.: Ekvadllin; Phũipp.: Avastoph; Caxin; 
O doxft Clocsamed; clopen; Clox; Cloxaco; cloxal' Cloxigent; 
cloxil; Goxin; CGt Eloxil; Endoxib Eradox; Exceloxt; Jogen; 
Kloxỉtas; Levvinex; Medadox; Medix; Noxylen; Orbenin; Oxa- 
den; Pannox; PatriAex: Prostaphilin-A+: Scdoxin; Solaze; Vam- 
doxil; PÓL: Syntarpen; S~Afr.: cloxin; Orbenint; singapore:

Apo-Cloxi; Cloxacap; C loxdn; Lidoxũi; Procap-C; Spain: A na- 
dosil; Orbenin; Swed.: Ekvadllin; ThaL: c lo x t ;  ơ o x a ; c lo x a - 
ceb c loxalin ; C loxam ; C loxam ed; G oxan; c lo x a n b in t; C loxa- 
sian; Cỉoxgen: G o x il; c lox ilỉin ; Cloxin: G o x ia o h  C lo x p ac  
C loxstart; C o d o r t ;  Corbin; G reater-G loxat; K-Ol; Lidoxin; 
Lincox; LoxzaIin; M eidox ; O rb en in t; Panoxilin; P iodọxin ; s -  
c lo x ỉn ; Sanodox; Sodoxm Ỳ ; Syntodoxỷ; T h erad o x t; ý a d o x t ;  
V idoxa.

Multi-ingredient Preporolions. Chìna: Jielite (ỉỀ^y^r); KaUa (91 
Hong Kong: G o x a m p t;  C loxam pit; C loxam pilint; Co- 

A m d o x f; Lampicũvt; P am edox l: R osdloxỷ; Ịndia: ABClox; 
ACI; Adilox; Afymox-CL; AK-60; Aldox; A m d-Q ox; A m do; 
A m doưiinus; A m dox-LB ; Amdox-LBS; A m dox: A m doxỉn ; 
A m idox  Plus; A m olac Plus DT; Am olac Plus; Amphy; A m pi- 
d o x a ; Am pưort; Ampilox-LB; Ampilox; Amplus; Am plus; 
Ampoxin-LB; A m poxin; A m py C; Am pylox; A m ydox-LB; 
A m ydox; Axcel-L; Axcel-LS; B ad d o x ; Baámox,- B actìm ox 
Plus; Bacdmox; Baxin-LB; Baxin; B dom ox; B étádox; B id d a l 
Plus; Bidl-P; B idopen ; B ilactam; Billn-CS; Biplox-SL; B ludox ; 
Blumox-XL- Broadcure: B roadidox-LB; B roadidox; C-Clox; C- 
Tax-O XL; Cadm oxin-CS; Campilox-LBí Campilox; Capilac XP; 
C ap ilac  Ceíglobe; Cefi XL; Ceto-LX; Cefocef-XL; G l d o i  C ladn ; 
clax ; Climox; C lim pen; CIođax-E; C lom entin; C lom pic C loơop; 
C loxam  Plus; c lo x ã p en e ; c lo x d n ; c lu s te n  Cobactã-S; Combi- 
lox-LB; Combilox; C om bipen; Cynox; D abdlox; Daze-MX; DC- 
Ped; DC: DualdH in; D u o d o x ; D upen Ped; D ynadox; Edom ox- 
C; E ld o x  plus; E ldox ; Elfi-XL; Em ulox; Eradidox; Eudase-MX; 
E uphodox ; F am dox ; Flemildox-LBX; G-Clox; G enidox; Gloceí- 
CL; Glymox-Plus; G lym ox-Plus; Glymox; G udcet Himox Plus; 
Himox-LS; H ipenox LB; Hipenox; Im ox-Clo IB f;  Imox-Clo; 
Inloxy-LB K i ĩ  Inloxy-SLB; Inloxy; Klomox; Kloxamp; L ad o - 
m ox; Lacom; LC-M ox; Leemoxin-CS; M agdox-LB; M agnadllin; 
Mahacel-XL: M ed id o x  Plus; M egadox LB; M egadox; M ega- 
mox; M egapen: M ikilac Kidtab; M ỉlõlac Plus; Milixim-LX; 
M odox; M okcan-C LB; M okcan-C; M oxidox; Moxlox-L; M ox- 
lox: M oxtìd-CS; M oxyplus-SL; M ytỉm ox; N atãdox; N epodox; 
N odim ox PIus-LB; N odim ox plus; N ovadox LB; N ovadox; 
N ud o x ; Numox-UB; N um ox; O ledox; O m nipen; Osodox: Oxy- 
l a c  Suprimox; Symbiotik; ItaL: Am plium; S.Afr.: A m p id o x t; 
A m poxin; A pen; G o x am ; M egamox; Thai.: A mpcoxin; 
A m p id o x t; Vicci]lm-S+.

Phormocopoekd Preparatíons
USP 36: c lo x a d llin  Sodium  Capsulet; Cloxadllĩn  Sodium  ỉo r 
Oral Solutìon.

C o l i s t i n  S u l f a t e  (BANM, piNNM)

Colistin Sụlphatẹ; Colistĩna, :5uÌfeỊọVjde;:ÌGọÌiẨir>e; Sui^te de; 
■Colistìni Sulfạs; ’Colistìiịsulfat; Kolistiinisulfaarti; Kdistino 
sulfetas;: Kolistinsulíat; Kolistin-suRat;' Kóíistyhy siãróan; 
-Kpiisain-sullãt; Polymyxiri E Solphate; Sulíato de colistina;- 
■Ko/iHCTviHa Cy/ibtịiaT. .. ; .V ■ • ^ \ ■ .
■CA5— ĩ0ắ5-J7-7(colistín);í264r72-8(colistinsulfate).
ATC —  A07AẠỊ0; J0JX801. ......... ..
'ẦTC Vet —  QÁỌ7AAlữ, QJ0ỈXB0l.
UNII —  WPỈ5DXU577

Pharmacopoeios. In ChùL, Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Colistín Sulíate). A mixture of the sulíates of 
polypeptìdes prodnced by certain strains of Baállus poỉymyxa 
var. cotistinus o r obtained by ány other means. It contains 
not less than 19 OOOIntemadonal Units/mg, calculated with 
reỉerence to the dried drug. A white or almost white, 
hygròscopic powder. Freely soluble ữi water; practìcally 
insolubỉe in alcohol and in acetone. A 1 % solutìon in water 
has a pH of 4.0 to 6.0. Store in airtìght' containers. Protect 
írom light.
USP 36: (Colistin Sulíate). The sulíate salt of an andbacterial 
substance produced by the grovvth of Baàllus polymyxa var. 
colừtinus. It has a potency of not less than 500 micrograms of 
colistin per mg. A vvhite to slighđy yellovv, odouriess, fine 
powder. Freely soluble in water; insoluble in acetone and in 
ether; slightly soluble in methyl alcohol. pH of a 1% 
solutìon in w ater ỉs between 4.0 and 7.0. Store in airtight 
containers.

Shabilĩty. Colistín base is predpitated ừom aqueous solu- 
tìon above pH 7.5.

Colistimeỉhatẹ Sodium IBANM. USAN, riNNị 
dSọlịổmétató ,deí:S<Mió; <oli*ịrnệtato'. de : sodio; Coiisịlme-; 
?iàtỏ:^icơ;Cọ!isĩimèthatrNạbiurri; 'Cólisỉitnethate Sọdique;.' 
•:&liăfmethatum hatricúm; cõllstimethatuứi Naứiùmr Col- 
istịn; Ệùlphomethate 5odium;'-.Colistineméthanesuìfonãtẽ' 
‘SọdỊqué; Kolistĩmetâãtnnầtríũm; Ko(i5timetatnatrium;Kolisti-. 
íipặatạnatrió  drụslạ; Kolistímẽthát sòdnằ-sũt-tolístymetat; 
'sôùovsy; kDliS2tímètãt-oáfmjfn; Pehtá5Ódium Colistinmẹtha-: 
nesụỉíghate; Sodìụm'Cóíistirnẹtlìậte;Sốdium cõlisti.nmetha-; 
nesulphonatè; W-1929;.K0JikcTVĨMeTaT HaTpn.ií. V ,r f, 
;pịSc^- 30387-39-4 (colÌstmẽthatẽ);'8Ọ68-28-é (colistiròethate 
sodium) . '  _ ‘ *
ATC —  A07AAlữ JOìXpOl

The Symbol t  denotes a preparation no longer actively marketed

http://www
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ẠTCVet —' QAC7AAỈ0; QX)ỈXBOÍ/: .V •)
-u m \—j w ọ E ^ 7 7 ( ỷ ỵ i r : :r7 ::r7 7 '- - - f - ỷ

Pharmocppoeias. In Eur. (see p. vii), Jpn. and us.
Ph. Eur. 8: (Colistũnethate Sodium). It ũ  prepared from 
colisđn by the actíon of íonnaldebyde and sodium bisulhte. 
The potency is no t less than 11 500 units/mg. calculated 
vvith reíerence to  the dried substance. A white or almost 
white, hygioscopic powder. Very solubỉe in  vvater; slightly 
solubie in alcohol; practically insoluble in  acetone. A 1% 
solutton in- w ater has a pH oỉ 6.5 to 8.5. Store in airtight 
containeis. Protect íroni light.
USP 36: (Colistúnethate Sodium). A white to slightly 
yellơvv, odouriess, fine powder. It has a potency equivalent 
to  n o t less than  390micrograins of colistin per mg. Freely 
solubỉe in w ater; insoluble in acetone and in ether; soluble 
in  methyi alcohol. pH of a 1 % solutìon in w ater is benveen
6.5 and 8.5.

Stabiỉity. After the death of a patient vvith cystic Đbrosis 
w ho had been given a ỉiquid solutìon oí colistimethate 
premixed for inhalaóon with a nebuliser (sce Cystic Fibro- 
sis, under Adverse Effects, p. 279.1) the u s  FDA w jrhed ' 
that such premixing oỉ colistimethate in an aqueous solu- 
tion and storing it íor longer than 24 hours resuhs in 
increased concentratíons of colisrin in solution and 
increases the potential for lung toxidry. W hen colisti- 
m ethate is xnixed with w ater and buHer it undergoes 
spontaneous hydrolysis to colistin; polymyxin E l, a com- 
ponent of colistin, has been shown to cause pulmonary 
inAammation ỉn  animal studies. Inhalation Solutions of 
colistũnethate should tberelore be given promptly alter 
preparadon.

ỉ .  FDÀ. C disúm etbate  (marketed t ỉ  Coly-M ydn M and  generic Products) 
(ỉssueđ 28 Ju n e  2007). Avsiiable aú h tip ://www.ida.gov/cder/drug/ 
InfoSbceư/HCP/CDỈistứnctbaỉeHCPj3ưT} (accesscd 18/01/08)

U n its

The fiist International Standard Preparation (1968) ior 
colistin contains 20 500 units/mg oí colistin sulỉate and tbe- 
flrst Internationa] Reỉerence Preparation ^1968) for 
colisõmethate contains 12700units/mg o{ cólistimethate. 
Pure colistin base has been assigned a potency oi 
30 000 units/mg.

Differences in  how doses of coliỉtimethate sodium are 
expressed in diííerent parts oí the world (for example, as 
intemational unỉts in  the UK, or as colistin base in the USA) 
may cause cònsỉderable eoníusion; it should be noted that 
doses reported in  dinical studies or case reports may vary 
depending on th e  country of origin and the preparation 
usẽd. To avoid coníusion. some have suggested that doses oí 
colistimethate sodium be expressedỉn terms of intemational 
units.

U s e s  a n d  A d m in k t r a t ìo n

Colistỉn is a polymyxin antibacterial that has been used in 
the ưeatm ent oí severe Gram-negatìve inlections. espeđally 
those đue to Pseudomenas aeruginosa. although other drugs 
are usually preỉerred. Colistimethate sọdium is used by 
inhalatíon in the management oĩ respiratory inỉections in 
patients with cystic Ebrosis (p. 177.2). Colistin has been 
gỉven orally as the sulíate íor the ư ea tm en t of 
gastroỉntestinal inỉectíons, although ỉn  the UK, the BNF 
has advised against its use ÍOT this ỉndỉcation. Colistin sulfate 
is also given orally ỉor bowel preparatìon beíore abdominal 
surgery, and w ith other drugs in reglmens for selective 
digestive tract decontaminaựon (SDD) in patients at high 
risk of endogenous iníectìons (see under Intensive Care, 
p. 187.3).

The usual oral dose of colistin sulỉate is 1.5 to 
3millionunits given 3 times daily. For bowel prepaiation, 
the same dose is given for 24 hoũrs with the courêe being 
completed 12 hours belore surgery.

Colistm Is gỉven parenterally, as coỉìstimethate sodium, 
by intramuscular injection or slow intravenous ũỹection or 
inỉusion. In the UK, usual doses are 1 to 2 million units 
given 3 times daily (maxũnum dose 6 million units in 24 
hours) for patỉents tveighing more than 60 kg; those 
weighing ụp to 6Ọ kg may be given 50 000 units/kg daily in 3 
divided doses up to  a maxitnum oi 75 000 unỉts/kg daily. In 
the USA, the usual dose is equivalent to  colistin báse 2*5 'to 
5 mg/kg daỉly in 2 to 4 divideỊd doses.^Monitoring of plasma 
cpjpcentratioMTjrĩeqínre(rijnĩ some patients (see Ádvẽrse 

""  ESects and Precautions, p. 278.3).
Colistimethate soditim may also be gỉven by inhalation in 

respiratory inỉections due to Pỉcudomontữ aeruginosa in 
patients with cystic Sbrosis. A nebulised solution is used in a 
usual dose oỉ 1 to  2 miUion units given 2 or 3 tỉmes daily. A
3-week course o i 2m illionunitỉ twice daily may be given 
w ith other systemic antibacterials lor initial colcnisavion. 
increased to a maxrmum of 2 million units gỉVen 3 times 
daily íor up to 3 months in ửequent recurTent iníections; 1 
to 2 million units twice daily m ay be given for chronic

Aỉỉ cross-relerences reíer to entries in Volume A

iníectíon. Solutìons for inhalatỉon should be freshly 
prepared (see Stability, above). Altematively, a dry-powder 
inhaler can be used in the management of chronic 
iníections; a  dose oí 1.6625 miUionnnits ỉs ỉnhaled tvvice 
daily.

Doses and dosage intervals should be 'àdịusted in  patients 
with renal im pairment (see p. 278.2). "

For detaiỉs of doses in  chiĩdren, see p. 278.2.’ ■ 
Colistim etbate sodium  has also been  ■ given by 

subconjunctíval ũỹection and  as a  bladder ínstíllatíon. 
Both colisũn sulíate and colisdmethate sodium have been 
appỉied topically, ohen w ith o ther antibaaerìals, in the 
management of ear, eye, and skin íníections.
Revievvs.

1. Falagas ME, Kasĩakou SK. Colìstin: ihe  revìvaỉ o ỉ polymyxins fơr the 
m anagem em  of multidnig-rcsistant gram-negatíve bacterUỈ ỉníections. 
Qirt Jnfea Dừ 2005; 4 0 :1333—41. C oneaìon . ữrid. 2006; 4 2 : 1619. [dose]

2. Pabgas M E  t í  BỈ. The use of ỉntravenous aad  *erocoltzeđ poỉymyxỉns for 
the rreacnen i o ỉ iDÍecdons ỉn cri tícaỉỉy ill patỉents: a review o í the recem 
lite n tu re . C m  M td R a  2006; 4: 138-46.

3. u i .  et BĨ. Colistín; the re-emerging antiblotíc for muhidrug-res&tant 
Gram-negative baaeria l in íeaions. Lanat ỊnỊtơ Dừ 2006; 6; 569-601.

4. M ỉchalopoulos A. Falagas ME. Coỉỉstỉn and pdym yxin  B ỉn crỉrical ca re. 
Crit Care Oin  2008; 24: 377-91.

s. PetrosiUo N, cí BỈ. Colisỉin m onotherapy vs. combinaiỉon therapy: 
evidence írom microbiologícal, anim al and dinỉcal sỉudies. ũ in  Micrcbio! 
Ĩrtfĩa 2008; 14: 816-27.

6. Faỉagas M E  Raíailiđis PI. Re-cmergence of colỉỉtin ín today's world oí 
mulúdrug*resistant organtsms: personaỉ pcnpectívcs. Expcrt Qpin ỉnvcst 
DrũýS 2008; 17: 973-81.

Adminístration in children. Colistin suỉíate may be used 
orally in  children for selective digestive tract decontamina- 
don. Although it is licensed for use in the treatment of 
gastrointestinai iníections caused by Gram-negative bac- 
teria. the BNFC has advised against this pracdce. The íol- 
lovvỉng doses may be given o rally  according to weight:
• up to 15 kg: 250 000 to 500 000 units 3 times daily
• 15 to  30 kg: 0.75 to 1.5millionunits 3 times daily
• over 30 kg: the  usual adult dose (see Uses and 

Administradon, above)
Colistũncthate sodium may be used parenterally in children 
íor the ưeatm ent of serious iníections caused by susceptịbỉe 
Gram-negative baneria;1,2 it may also be used by inhalatíon 
lor management oí Pseudomonas atruginosa inlection in 
cystic ũbrosis. P a re n te ra l doses may vary between 
countrics.

UK accorđing to weight:
• up to 60 kg: 50 000 units/kg daily in 3 divided doses up 

to a maximum of 75 000units/kg'daily (the BNFC 
suggestỉ that this dose may be given to those as young 
as 1 month of age)

• over 60 kg: the usual adult dose (see above)
USA:
• children may be given the usual adult dose, 

equivalent to colistin base, oỉ 2.5 to 5 mg/kg daily in 
2 to 4  divided doses

Monitorìng oí plasma concentratíons is requỉred in some 
patìents (see Adverse EHects. Treatment, and Precautions, 
p 278.3).

For in h a la tio n  colistimethate sodium may be given as a 
nebuỉised solution in the ĩollovving doses accordìng to age:
• under 2 years: 0.5 to 1 million units twice daily (the BNFC 

suggests that this dose may be given to those as young as 
1 m onth  oỉ age and that the dose may be increased to 
1 million units three times daily in subsequent iníec- 
tìons)

• over 2 years: the usual adult đose (see Uses and 
Ađministration, above)

Colistimethate sodium may altematìvely be given by diy- 
powder inhaler for chronic Pscudomonas aeruginoỉa iníection 
in children aged 6 years and older wỉth cystíc Êbrosis; doses 
are as ỈOT adũlts (sẽe above).

Doses and dosage intervals should be adjusted in padents 
with renal ũnpainnent (see p. 278.2).

1. Rosanova M. ef BỈ. Use oí coỉỉsôn in a pedỉau ỉcbum  un ỉt in Axgenrứu. J 
B um  Can R e  2009: 30: 612-5.

2. Faỉagas ME, tỉ  oL Sysiemic coUsùn use in  children wichout cystic hbrosiỉ: 
a sysiem atíc revỉew o / ứte ỉiteranưe. ỉn í J  Aỉtíimkrob Aỹtntt 2009; 33: 
503 .el-503 .e l3 .

Administration in renal impairment. Dosage of p a r-  
en te ra l colistỉmethate sođium must be adjusted in renal 
únpaiiment; botb reductíon in  dosc and decreased ừe- 
quency oí dosing may be required.

In th e  UK, the following intravenous doses of 
colistimethate sodium, based on crcatinine dearance (CC), 
have been suggested vvith one pTepaxation (Coìomyàn; Forest, 
VK) ÍOT patients vveighing 60 kg or more:
• cc 20 to  50mL/minute: 1 to 2 million units every 8 

hours
• cc 10 to 20 mL/minute: 1 miUìOĩ, >'nits every 12 to 18

Ỉ10U I5
• cc less than  lOmL/minute: lm illionunits every 18 to 

24 hours
ỉdcensed product iníoimatỉon lor another preparation 
(Promixin; ProỊilt, UK) recommends the following intra- 
venous dose modihcatìons:
• mild im painnent: 1 to 1.5 mUlỉonunits twice daily

•  moderate impainnent: 1 million units once or twice daily
•  severe únpaitment: 1 to 1.5 miỉlion units every 36 hours 
u s  licensed product iníoimatíon suggests the íollovving 
intravenous or intramusculax doses (equivalent tc colisdn 
base) íor adults Tvith renal impainnent in  terms of plasma* 
creatinine concentratíons:
•  1.3 to  1.5mg/100mL: 150 to  230mg given daili in two 

divided dos«
•  1.6 to  2.5mg/100mL: 133 150mg given da iy  as a

single dose or in 2 divided doses, -
•  2.6 to  4.0mg/100mL: 100 to 150mg giver every 

36 hours
A revievv’ of antimlcrobíal dosing in  crìticaỉly ill 'j latíents 
receiving renal replacement therapy recommends an 
intravenous dose (equivalent to colistỉn base) ol 2.“ mg/kg 
every 48 hours for patíents undergoing contínuou ỉ renal 
replácement therapỹ (CRRT). The authors note that a 
shorter dosing interval may be appropriate depenc ỉng on 
patient spetíSc íactors including the spedỉĩc type 0 CRRT 
used (as well as Slter type and ỉlovv rate), the site of 
iníection, and the level of antibacterial resistance oí the 
inlecting organism, and that dose monitoring of p. larma- 
cological response, adverse eííects, and serun-drug 
concentrations (vvhere possiblc) should guide ilosing. 
O ther authors have suggested that a dose (equiva em to 
colistỉn base) of around 2 to 3 mg/kg intravenously e ' ery 12 
hours may be requữed to achieve acceptable seru: v-drug 
concentradons for resistant Gram-negative baaena in 
patients receivlng continuous venovenous haemodi ifiltra- 
tion (CWHDF) spedíically.2

For critically ill patients undergoing íntem  ittent 
haemodialysis, a dose (equivalent to colistín ba .e) o( 
1.5 mg/kg ẽvery 24 to 48 hours has been suggesred.1

Although high colistimethate sodỉum serum conc rntra- 
tions are considered unlikely duríng in h a led  th :rapy, 
monitoring of serum concentrations has been sugges :ed in 
tbose with renal ĩmpairment given nebulised drug.

1. H eln tt BH. tí  BỈ. Antẳmiaobial dosing conccpts and  reconưner đaiions 
ío r crỉtícaUy ỈU aduit paiiems receỉvlng conớnuous renal repu rement 
thérapy or ỉm errnỉncnt hemodiaỉysis. PharmBtotherapỵ 2009; 2 >: 562-
77.

2. Li J, ff ứl. PhannacokỈĐeỉỉcs oí coUstin m ethanesulíonate and coli lin in a 
a idcally  ỉỉl patỉent receivỉng contlouous venovenous beraodỉaỉiỉ ra don. 
Anỉimiơữb Agcntí ChtmoihtT 2005; 4 9 :4 8 ỉ 4-5.

Multìdrug-resíshmt Gram*negative in/ections. A sys ema- 
tic reviewI of 6 contTolled studies comparíng nebulis :d or 
intravenous cobstimethate sodỉum íor the ưeatm ert of 
ventilator-assodated pneumonia tvith other antibaa :rials 
(ound that colistin may be as sale and eỉlective as stai đard 
antibaaerial therapy, and suggested that it could te  an 
aỉtem ative ơeatment lor multldrug-resistant Gram-. icga- 
tive organisms. A high-dose extended-interval regitne a2 of 
intravenous colistimethate sodium has also been us< d to 
treat such inỉections. The dosing schedule was based on a 
loading dose of coliỉtimethate sodium 9millionuniH by 
intravenous inhision, ỉollotved by subsequent dosts of 
4.5miUionunits, with the dosing interval adjusted aoord- 
ing to renal íuncúon: every 12 hours íor those w l i  a 
creatinine dearance (CC) above 50mL/min, even 24 
hours ỉor a c c  20 to 50mL/min. or every 48 hours or a 
c c  belovv 20mL/min. High efficacy was seen vvithour sig- 
nihcant renal toxidty.

ỉ .  Horescu DF, (t al. W hai b  the  cỉBcacy and  saỉcty o ỉ coUstin ỉt  r ibe 
treatm eot of ventìlaior^aỉsodated pneum onia? A systematic revỉe^ / and 
meta-regrcssion. CHn ỉnfea Dis 2012: 54: 670-80.

2. Daỉfino L  rt BỈ. Hỉgh-dose. exiended-ỉnterva] colỉstìn adm iiùsưat »n ỉn 
criiicaDy iỉỉ patíents: is thỉs th e  ĩight dosìng straiegy? A preUit nary 
study. Qin ỊnỊtđ Dừ 2012; 54: 1720-6.

Adverse Eữects, Treatment, and Precaution 5
As for Polymyxin B Sulíate, p. 345.1.

Colistin sulíate is poorly absorbed from the gas ro- 
intestinal tr a a  and adverse effects do not normaUy Oí cur 
vvith usual oral doses. Hovvever, gastrointestỉnaỉ absorpi ion 
is limited and unpredictable in inlants under 6 month ; of 
age and systemic adverse eỉỉects su ch as transient sens ary 
disturbances may occur in this patient group.

Cough and bronchospasm are very common ỉollovt ing 
inhalation oỉ colistimethate sodium, but usually disapp :ar 
or dũnỉnish with continued use. Reactíons can be ưea :ed 
wìth an inhaleđ beta2 agonist used beỉore or alter ữeatmt nt, 
but withdrawal may be required ỉi symptoms rem iin 
problematic Cases of sore throat or sore mouth, possi )ly 
due to hypersensitivity or superiníection m ứ i Candidứ SJ p., 
have alsõ been rc;»crtcù. Ảĩtẽr ịnhalatíon the m outh maỹ be 
riosed vritÃ water and the water expelled. Otber adve se 
eãects reported aher inhalatỉon indude tinnitus, haemi p- 
tysiỉ, dysphonia, dysgeusia, epistaxis, pharyngolaryng :al 
pain, gasưointestina) disturbances, and arthralgia.

Neurotoxic reactions such as dixriness, coníusion, a id 
visual distuibances can occur during parenteral therapy a ìd 
patients so aBected should not drive or operate machine y. 
Pain and local irritation are reponed to be less troụbỉesoi le 
aíter inơamuscular úỹection of colistimethate sodium th in 
w ith colistin sulíate or polymyxin B. Overgrotvth of

http://www.ida.gov/cder/drug/
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non-susceptìble organisms, particularly Proteus spp., may 
occur aíter prolonged use.

Plasma-concentration monitoring durìng systemic treat- 
ment is recommended in neonates, patíents with renal 
impairment, and those with cystic Bbrosis. Peak plasma- 
colistin concenưaúons of 10 to 15 mg/liưe (about 125 to 
200 units/mỉ.) are recommcnded.

Cystic fibrosis. Inưavenous colistin sulỉate was reported to 
be assodated vvith a lower rate of severe nephrotoxidty 
among 19 patients with cystíc Ebrosis than has been pre- 
viously reported in other patient populadons.1 Hovvever, 
ỉatal acute respiratory disttess syndrome (ARDS) has been 
reported in a  cystìc Bbrosis patíent after inhalatỉon of colis- 
tũnethate sodium 75 mg twice daily.2 The solutỉon used 
had been compounded 5 weeks previously, and it was 
considered tha t ASDS was caused by the conversion oỉ 
colistimethate sodium to the active ỉorm colistin vvhich 
may cause airway or alveolar injury. The FDA subse- 
quently vvamed that inhalation Solutions should be used 
promptỊỵ after preparation (see Stability, p. 276.1).

1. Bosso JA, et al. Toxỉdty o ỉ coỉỉstin in cystic ữbroãs patienxs. DỈCP A m  
Pharmacoứưr 1991; 25: 1168-70.

2. McCoy Ks. Compounđed colistimethate as posàble cause of íaial acute 
respiratory dlstress syndrome. N  Engl J  Meẩ 2007; 357: 2310-1.

Effects 0(1 the cardiovascular System. SigniBcant, but 
transient, hypotension occurred in a patient aíter starting 
aerosolised colistin inhaỉation .1 ỉntravenous colistin, alone 
or with aerosolised am ikadn, had no such effea on blood 
pressuré.

1. Hakeam HA, A ỉm ohautie  AM. Hypotensỉon following treatm ent w ith 
aerosoỉỉzed coỉlỉtín in ề patient w iih multỉdnig-resỉstanl Pseudomonas 
aeruginosa. Ann Pharmaeother 2006; 40: 1677-80.

Effeds on the kidneys. The rates of colistin-assođated 
nephrotoxidty previously reported in  the literature have 
varỉed bom  around 50% in older studies to no toxidty in 
more recent reports,1 w hich may, in  p a rt be due to vari- 
able deBnitìons of toxidty .1 In a reưospective study* eval- 
uating the indđence of nephrotoxidty deBned by a stan- 
dardised criteria, intravenous colistimethate sodium was 
assodated w ith some degree of renal dyshỉnction in 45% 
of patients, w ith 2 1% subsequently stopping therapy as a 
result. The risk of toxidty was increased tourỉold in those 
given colistimethate sodium for more than 14 days. A 
similar rate of nephrotoxidty (43%) was reported from a 
retrospective study of patients who had received intra- 
venous colistin for 48 hours or longer.5 Nephrotoxidty 
occurred in a đose-dependent manner; more than 30% oỉ 
patíents who received betvveen 3 and 4.9mg/kg of colistin 
daily (based on ideal body vveight) had nephrotoxidty and 
this increased to 69% w hen daily doses of 5mg/kg or 
more vvere given. In most patients nephrotoxidty occurred 
vvithin the Brst week oỉ therapy and no dea r assodation 
was seen betvveen cumulative colistin doses and nephro- 
toxidty. None of the patients had Iong-term renal ỉailure 
or required haemodialysis aíter theữ  treatment with col- 
istin.5 Another retrospective cohort study of 30 patients 
treated with intravenous colistin for 48 hours or longer 
reported that nephrotoxidty occurred in 33% of patients 
vvithin the first 5 days of treatment. Nephrotoxidty was 
assodated w ith excessive colistin dosing vvhich was usual- 
ly due to the daily mg/kg dose of colistin being calculated 
according to the actual body vveight in obese patients 
rather than the ideal body weight.4

See Cystic Fibrosis, above, for the suggestion that 
nephrotoxidty may be less ừequent in this patient group.

1. Harttell JD. et ai. N ephrotoxỉdty assodated with Intravenous colistin 
(colỉstimethate sodium) trcatm cnt at a tertỉary carc međical center. Clin 
Inptct Dis 2009; 48: 1724-8.

2. Falagas ME. Raíailidis PI. Ncphroioxicity oí colistin: nevv insight into an 
o!d antibiotic. CUn ìn fa t Dù 2009; 48: 1729-31.

3. Pogue JM. t t  a i  Inddence o í and risk ỉactors for colistủvassociated 
nephrotoxidty in a Large academic Health System. Clin ỉnfeữ Dù 2011; 53: 
879-84.

4. Deryke CA, ct ai. Colistỉn dosing and nephrotoxirìty in a large 
com m unity teaching hospỉtaỉ. Antimìavb Agmts ũưm oứưr  2010; 54: 
4503-5.

Occupatỉonal asthma. Occupationaỉ asthma has been 
reported in a 24-year-old m an tvorking in a pharmaceut- 
ical company transporũng and storíng raw materials.1 
Three m onths after starting his job, he developed rhinitis 
vvhich improved over the vveekends; 9 months later, expo- 
sure to colỉstin had caused him  to develop a sudden 
cough, wheeze, and dyspnoea. A spedBc inhalation chal- 
lenge coníirmed the diagnosis o{ occupational asthma to 
colistin and the patỉent stopped working in the colistin- 
exposed environment. He was asymptomatic at 6-months 
foủow-up.

1. GổmeZ‘Oỉlés s , et aL Occupatíonal asthm a due to  colistỉn in a 
phannaceutical worker. C te f  2010; 137: Ỉ200-2.

Porphyria. Although the Drug Database íor Acute Por- 
phyria, compiled by the Norvvegian Porphyria Centte 
(NAPOS) and the Porphyria Centre Sweden oSers no das- 
siBcation for colistín, 1 UK-licensed product iníonnation

advises that colistũi should be used with extreme cautíon 
in patìents with porphyria.

I. The Dnig Database ỉor Acute Pophyrỉa. Available at: h ttp ://w w w . 
drugs-porphyria.org (accessed 17/10/11)

Interactions
As for Polymyxin B Sulíate, p. 345.2.

Antimicrobial Actìon
The antimiaobial spectrum and mode oỉ action oỉ colistin is 
similar to that of polymyxin B (p. 345.2) bu t colistin sulỉate 
is slightly, and colistimethate signiScantly, less active.

Pharmacolãnetics
Colisún sulíate and còlistimethatẹ sodium are poorly 
absorbed ừom the gastrointestinal tra a  of adults and 
children; however, Limited and unpredỉctable gasưointest- 
inal absorption occurs in ỉnỉants under 6 months of age. The 
drugs are not absorbed through mucous membranes, or 
intact or denuded skin. Transpulmonary absorption of 
colistimethate sodium is variable ỉoUovving inhalation oỉ 
nebulised solutíon or dry povvder. Peak plasma concentta- 
tíons usualỉy occur 2 to 3 hours after an  intramuscular 
injection QÍ colistimethate sodium. Plasma protein binding 
oi colistin is reported to be more than 50% but that of 
colistỉmethate sodium is Iow. Colistin is reversibiy bound to 
bodý tissues, bu t binding does not occur vvith colisti- 
methate. Some colistimethate sodium may be hydrolysed to 
colistin in vivo. The serum halỉ-Uíe oi colistimethate sodium 
is 2 to 3 hours but is prolonged in renal im paứment' values 
of 10 to 20 hours have been reported in  patients with a 
creatìnine dearance of less than 20 mL/minute. See also 
Half-life p. 279.2. HaU-lUe may initially be prolonged in 
neonates but has been reported to fall to 2 to 3 hours after 3 
or 4 days.

Colistimethate is m ainly excreted by glom erular 
Eltration as changed and unchanged drug and up to 80% 
oi a parenteral dose may be recovered in the urine within 24 
hours. Excretion is more rapid in children than in adults; it 
is reduced in patỉents w ith renal impainnent. Colistin 
crosses the placenta but diíhision into the CSF is negligible. 
It is distributed into breast milk.

Cystk Rbrosis. Reíerences.
1. Reed MD, et ai. The pharmacokỉnetỉcs o ỉ colisỉỉn in patỉem s w ỉth  cystỉc 

Ebrosis. J  Qin Pharmacoi 2001; 41: 645-54.
2. Li J, t í  ai. Steady-State pharm acokinetía of íntravenous colístín 

m ethanesuỉphonate ỉn patíents w ith  cystic Sbrosỉs. J  Aỉttừnừrob 
Oưmother 2003; 52: 987-92.

3. Ratjen F, et aỉ. Phannacoỉdnetỉa oỉ ỉnhaled colỉsđn ỉn patients with 
cystic Sbrosis. J  Antimicrob Chtmother 2006; 57: 306-11.

Half-li(e. A study involving 18 critically-ill patients given 
intravenous colistimethate sodium íound that the pharma- 
cokinetics Btted a single-compartment model with an esd- 
mated halí-Uíe of 14.4 hours.' It was considered tha t the 
pharmacokinetics implied that plasma concentrations of 
the drug would be inadequate in this group until steady 
State was reached; loading doses might be of benefit in cri- 
tìcatly-ill patients.

1. Piachouras D, et al. Populadon pharmacokinetic analysỉs of coỉỉstín 
m eứunesulỉonate and colỉstin alter intravenous administratỉon in 
criúcally III patients with ỉnfeaions caused by gram-negatíve baaeria. 
Antimicrab Agenis ơtemother 2009; 53: 3430-6.

Preparations
Proprietary Pteparations (details are given in Volume B)

Single-ingredient Preparotìons. Arg.\ Alíacolin; Alíicetừi; Noli- 
sim; Tolisain; Austral.: Coly-Mydn Mt; Tadim; B e í g Colisti- 
neb; C a n a d Coly-Mydn M; China: Colmydn (“Tíílisilll); Cr.: 
Colomydn; Denm.: Promixin; Fr.: Colimycine; Ger.i ColLFin; 
Diaront mono; Promixin; Gr.: Colimycine; Colomydn; Tadim; 
Hong Kong: Colomydn; Hung.-. Colomydn; India: Colgit; Coli- 
gyl; Colistop; GDSaỉe; Harmless; Walamydn; Indon.: Colistine; 
hỉ.-. Colomydn; Promixin; Israel: Coliradn; ItaL: Colimldnat; 
Colimidna; Mex.: CoLmesdant; Neth.: ColiFin; Colobreathe; 
Tadim; Norw.: Prombdn; Port: CoUxin; Spain: CoUmidnat; 
Prombdn; Swed.: Tadim; Switz.: ColiFin; Thai.: Colistate; 
Turk.: Colistimidn; UK: Colobreathe; Colomydn; Promixin; 
Ukr.: Colomydn (Kojiohhuhh); USA: Coly-Mydn M.

Multi-ingredient Preparotions. Arg.: Clarex Compuesto; Eristin; 
Fr.: Badcoline; Ger.: Ecolidn; ItaL: Colbiodn; Colbiodn; Eube- 
tal Anúbiotìco; Eubetal Antibiotico; Mex.: Colturt; Colistin 
Magmaỷ; Neth.: Badcoline-B; NZ: Antibiotic Simplex; Phữipp.: 
Elicodn; Rui.: Colbiodn (Kon6H0aau); Colbiodn (Koa6HOQHH); 
ƯSA: Coly-Mydn s Otic Cottìsporin-TC.

Phormacopoeial Preparations
BP 2014: Colistimethate Injectỉon; Colistimethate Sodium 
Powder íor Nebuliser Soluúon; Colistin Tablets; 
u s p  36: Colistimethate for Inịection; Colisón and Neomydn 
Sulíates and Hydrocortisone Acetate Otíc Suspension; Colistin 
Sulíate for Oral Suspension.

Co-tetroxazine Í8ANJ

CAS — 73173-12-3. . .. V..

PrọAVe
Co-tetioxazíne, a mixture of teơoxoprim (p. 378.3) and 
suỉỉadiazine (p. 363.3) in  the proportion oí 2:5, has 
properties sinũlar to those of co-trimoxazole (p. 279.3). It 
has been given orally, mainly in the treatment of iníections 
of the urinary and respũatoty tracts, ũidudỉng pneumo- 
cystis pneumonia.

C o - f r i f a m o le  (BANI

CN-3123; Cotníamol. . ■ Vỉ
;ATC — J01EEQ4 1 *

Profìle _ -
Co-triíamole, a mixmre oí 5 parts of sulíamoxole (p. 370.1) 
and 1 part oỉ trìmethoprim (p. 383.2), bas properties similar 
to those of co-trimoxazole (p. 279.3) and has been used 
sừnilarly.

Preparotíons
Proprietary Preparatiom (details are given in Volunie B) 

Single-mgredient Preporationi. India: Supristol.

Co-trimoxazole ÍBANI

Cotrimossazolo; Co-trimoxazol;‘ Cotrimõxazol; Ko-ữimoksa- 
zol; Kotrimoksazol; Kofrĩmoxazof;SMX-TMP; SMZ-TMP; TMP- 
SMX; TMP-SMi Ko-TpviMOKca30/i 
C45 —  8064-90-2 -  *
ATC — J0ỈEE0l •
D escrip tỉon . Co-trimoxazole is defined as a mỉxture of 5 
parts oỉ sulíamethoxazole and 1 part of trimethoprim.

Preparatíon and stobiliiy. Co-trimoxazoIe concentrate for 
injẽction must be diluted beỉore being given as an intra- 
venous inỉusion. Each 5mL (80 mg of trimethoprim and 
400 rag of suUamethoxazole) of the concentrate 1S usually 
diỉuted in 125 mỉ. of inhision solution. The recommended 
diluent is glucose 5%, although other Solutions, induding 
sodium chloride 0.9%, may be compatìble for adequate 
perìods. In patíentỉ who are Đuid restriaed, each 5 mL of 
the concentrate may be diluted in 75 mL of glucose 5%.

DUuted iníusion Solutions of co-trimoxazole have limited 
stability and evenmally fonn a predpitate: this occurs more 
rapidly at higher concentrations. B the solutỉon is doudy or 
crystaLlisation appears at any time beíore or during an 
infusion, the soludon should be discarded. Dilution is best 
carried out immediately beỉore use; prepared Solutions 
should be kept at room temperature and used within 2 
hours of preparation ư  diluted in 75 mL of diluent, vvãthin 4 
hours ư in lOOmL, or within 6 hours ư in 125 mL.

Uses and Admỉnỉstratìon
Co-trimoxazole is a mixture of the medium-acting 
sulíonamide, sulíamethoxazole, and the dlaminopyrimi- 
dine, trimethoprim, in the proportion of 5 parts of 
sulfamethoxazole to 1 part of trimethoprim. It is used in 
infections caused by susceptible bacteria, particularly those 
of the urinary, respiratory, and gasưointestinal tracts, 
although the indications for its use are resưiaed in the UK 
(see p. 280.1). It is used to treat nocardiosis (p. 280.3) and is 
usually the drug of choice for the management of 
pneumocystis pneumonia (see p. 280.3).

Its other uses have indudẽd the ơeatm ent of acne, 
biliary-trad inỉections, brucellosls (generally with other 
drugs), cat scratch disease, Burkholderia cepacia (Pstudomonas 
cepaãa) iníections in cystic Gbrosis, granuloma inguinale, 
listeríosis, melioidosis, mycetoma, otitís media, pertussis, 
typhoid and paratyphoid íever, and Whipple's disease. It has 
also been used ỉor the prophylaxis oỉ iníections in 
immunocompromised patients. For details of the bacterial 
iníections listed above and their treatm ent see under 
Choice of Antibaaerial, p. 172.2.

Co-trimoxazole is also used in the management of 
toxoplasmosis (p. 280.3), as welỉ as many other protozoal 
inỉections, indụding blastocystìs inỉection (p. 280.2), 
cydosporiasis (p. 280.2), <md isosporiasis (p. 280.2). It also 
inay be used in the management of certain granulomátous 
disorders (p. 280.2).

Co-trimoxazole is usually given orally in a Standard dose 
of 960 mg (trimethoprim 160mg and sulfamethoxazole 
800mg) tvvice daily; in  severe inỉéctions 2.88g daily in 2 
divideđ doses has bêen given. Lovver doses are given for

The Symbol t  denotes a preparation no longer actively marketed
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long-term treatm ent and ÚI paúents with renaỉ impaữment 
(see Administratìon in  Renal Impairment, p. 280.2).

Higher doses of co-trimoxazole of up to 120mg/kg daily 
givenin2.to4divideddosesfor 14 to  21 daysareused in the  
treatment of pneumocystis pneumonia; serum concenưa- 
tions' shouỉd be monitored and íolate supplementation 
possibly considered (but see Pneumocystis Pneumonia, 
p. 280.3). Forprophylaxis of pneumocystis pneumonia, the 
íollovving dose regimens may be used: 960mg once daily (7 
days each week); 960 mg once đaily on altem ate days (3 
days each week); or 960 mg twice daily on altemate days (3 
daỹs each vveek).

For details of doses in children, see p. 280.1.
For serious iníections, if oral use is not possible, 

treatm ent may begin by intravenous inỉusion. Hach 
ampoule (containing 480 mg of co-trùnoxazole in  5 mL) is 
typicallỵ added to 125 mL of a suitable diluent immediately 
betore use (see also p. 277.3), and the solution iníused over 
60 to 90 minutes. Doses given are similar to recommended 
oral doses.

The place of co-trimoxazole in therapy was revievved by 
the UK CSM in 1995 (see also Inddence of Adverse Effeas, 
p. 281.1).‘ As a result they recommended that its use should 
be limited to: pneumocystis pneumonia, toxoplasmosis. and 
nocardiosis; urinary-tract iníections and acute exacerba- 
tions of chronic bronchitis, but only when there is 
bacteriological evidence of sensitivity to co-trìmoxazole and 
good reason to preíer it to a single antibacterial; and acute 
otitis media in children, but again only when there is good 
reason to preíer it.

In other countries co-trimoxazole continues to be used 
for susceptible iníections vvithout restriaion.

1. CSM. Revised indỉcations for co-rrimoxazole (Septrin, B aarim . varíous 
gencric preparaiions). Cunent Problrms 1995; 21: 6. Also avaiỉabỉe ac  
http://www.m hra.gov.uk/hom e/idcplg7IdcServiccsGET FILE&dDoc- 
N am e*C Ọ N 2015619& R evỉ$ ionSelcctỉonM eihodsL aie5 iR e\eased  
(acce$sed 14/07/06)

Adminỉstration in renal impairment. Doses of co-trim- 
oxazole, both orally and intravenously, should be reduced 
in patients with renal impairment. The íollovving recom- 
mendations for adults and children over 12 years of age 
are based on creatinine dearance (CC):
• cc a b o v e  30 mL/minute: th e  S ta n d ard  dose
• cc 15 to 30mL/minute: haư the S ta n d a rd  dose
• cc belotv 15mL/minute: not recommended.
In a revievv,1 the following doses of co-trimoxazole (based 
on the trimethoprim component) were recommended for 
critically ill patíents undergoing diherent types of renal 
replacement therapy:
• intermittem haemodialysis: 2.5 to lOmg/kg every 24 

hours or 5 to 20mg/kg three times weekly (given after 
dialysis on dialysis days)

• continuous renal replacement therapy: 2.5 to 7.5mg/kg 
every 12 hours; up to lOmg/kg may be needed for 
patients with pneumocystis pneumonia who are under- 
going continuous venovenous haem odiaíiltration 
(CVVHDF)

1. Heintz BPL tí  a i  Antimicrobial dosing concepts and recommendations 
íor critícally UI aduỉt patienis Teceiving continuous renai repỉacement 
therapy or imermỉriem hemodialysis. Ehannacothtrapy 2009; 29: 562- 
77.

Blastocystis inỉectìon. For a mention of the use of co-trim- 
oxazole in the treatment of Blastocystis hominis inlection, 
see p. 922.3.

Cyclosporiasis. Patients with Cycỉospora iníection 
(p. 923.2) have responded to treatment with co-trim- 
oxazole.u

1. Hoge cw, cr aỉ Pĩacebo-coniroUed nia! oĩ co-trimoxazo!e lor cydospora 
in íeaions among travellers and íoreign residents in Ncpal. Lanat 1995; 
345: 691-3. Correction. i b i d 1060.

2. Verdier R-L tỉ  ai. Tnmethoprim-sulfamethoxazole compared with 
dprofloxadn íor treaunent and prophylaxis oỉ Isospora belỉi and 
Cycỉospora cayetanensis infection in H íV -in íeaed  patients: a 
ranđomixed. controlled irial. Artrt Ịntem Med 2000; 132: 885-0.

Cydospora cayetanensis in íe a io n  in HIV-infected p a tỉe n u : a 
randomizcd, conỉrolled trial. Ann íntern Med 2000; Ỉ32: 885-8.

Nocardiosis. Co-trimoxazoIe is used in  the treatm ent }{ 
nocardiosis (p. í 93.3). There Is no consensus on the opii- 
mum dosage; doses of 2.88 to 3.84 g daUy in divided dos s 
fór up to 3 months have been used.

Pneumocystis pneum onia. Co-trimoxazole Is the preíerre d 
drug for both the treatment and prophylaxls of pneum t - 
cystis pneumonià (p. 567.2). A single dose of 480mg dai: /  
may be eííective and better tolerated for prophylaxis tha 1 
a daUy dose of 960 mg.1 Hovvever, some still preíer the la - 
ter dose schedule2 which is also the one preíerred by th : 
CDC tn the USA5 and is a licenscd dose for prophylaxis i » 
both the UK and USA. Various studies1-2-4"* have show 1 
intermittent dosing is also eííective for the prophylaxls c f 
pneumonia and is better tolerated than daily dosing; t h : 
dose has usualiy been 960 mg three times each week 0JI 
altemate days1-2’4'7 although 960mg tvvice daily th re : 
times each week has also been given.* The addition of foli 
nic acid has no eííect on tolerability and may be associatei 
with a higher rate of therapeutic íailure (see HIV Iníectioi 
and AIDS, p. 2067.3).

1. lo a n n id iỉ JPA . Cĩ tỉ/. A m eta-analy sis  o f (he  re la tive  c ííicacy  a n d  rox id t 
o í P neum ocysiis  carin ìì p ru p h y lac tic  reg ỉm ens. Areh ỉniem Med 1906 
156: 177-88.

2. El-Sadr WjM, fí al. A randomi2ed trial oí daily and ihrice-vveckl; 
irimethoprim-sulfamethoxazc>le for ihe prevcmiỡn of Pneumocysti 
cahnii pneum onia tn hum an im munodenciency virusin íecieđ  persom 
a in lr ỉ tơ  Dis 1999; 29: 775-83.

3. CDC. Guỉdellnes for preverition and ỉrcarm cnt u í opyorrunisii' 
iníections in HIV*iníecicd aduỉts and adolcscents: recommendation 
írom the CDC. the National Inn itu tes of Health, and ihe HỈV Medicine 
Assođation of the Infecrious Diseascs Socícty of America. iVAMVR 2009 
58 íRR-4); 1-207. Also avaỉlable at: h t[p://www.cdc.gov/mmwr/pdf/rr/ 
rr5804.pdf ịaccessed 09/07/09)

4. YVonmcr GP. et ai. Lovv-dose ỉn term iueni trữncthoprim-sulíamethox- 
aiole for prevention ot Pneumocystis carìnii pneum onỉa in paticm s wìth 
hum an imn)unodeficiency virus lnfection. Arch ìntem Med 1991; 15ỉ: 
688-92.

5. Stein DS, et al. Usc oí Iow-dose [rimethoprlm-sulíamethoxaxole thrỉce 
weekly for primary and secondary prophylaxis oí Pncumocysiis carinii 
pneum onia in hum an im munodefỉriency v irus-iníeaed patients. 
Anùmicrob Aỹtnts Chcmothcr 1991; 35: 1705-9.

6. Ruskln J. LaRỉvìere M. Low-dose co-trimoxazole for prevcntion oí 
Pneumocystỉs cariniỉ pneumonia in  hum an im m unỡdefìcienq' virui 
disease. ủ tn a i  1991; 337; 468-71.

7. Bozzette SA. ei aỉ. The tolerance ío r ndovudine plus thrice weekJy or 
daily trimeửioprim-sưỉfameứiQxazole vvith and  w ithout leucovorín íor 
prímary prophylaxis in advanced HTV discase. Am J  Med 1995; 98: 177- 
82.

8. Podzamczcr D, t i  al. Interm íttent trimeihoprỉm-sulfamethoxazoỉe 
compared wỉth dapsone-pyrimethamine íor the simultaneous primary 
prophylaxis of Pneumocystìs pneum onia and toxoplasmosis in patients 
in íeaed  witb HIV. Ann Ịntem Med 1995; 122: 755-61.

Taxoplasmoỉis. There is some evidence that giving co- 
trimoxazole for prophylaxis of pneumocystís pneumonia 
produces an additional beneũt in acting prophylactically 
against toxoplasmic encephalitis in persons with HTV 
iníection or AIDS,1'5 but the evidence (as for other drugs) 
has been largely anecdotal or bom  small retrospective stu- 
dies. In the USA. the CDC recommends1 tha t co-trim- 
oxazole 960 mg daily (as for pneumocystis pncumonia 
prophylaxis, above) be given to HTV-iníeaed patients wbo 
are seropositive ỉor Toxoplasma and have a CD4+ count 
belovv 100 cells/microlíơe.

Co-trimoxazole has also produced promising results in 
preliminary studies íor the treatm ent of toxoplasmic 
encephalitis in patìents w ith AIDS,6 and a systematic 
rcvievv7 considered it an eííective treatment, particularly in 
resource-poor settings where altematìves such as pyri- 
methamine vvith sulfadiazme might not be avaUable.

For a discussion of toxoplasmosis and its management, 
seep. 926.1.

1. CDC. Guidelines ỉor prevention and  treaunent of opponunistic 
ỉnỉectỉons ỉn HTV-Lníeacd adu lu  and adolescents: recommendations 
from the CDC the National Instltmes of Health, and the HIV Medicine 
Assodation of the Inỉectỉous Diseases Sodety of America. MAĨWR 2009; 
58 (RR-4): 1-207. Also available at: b tlp ://www.cdc.gov/mmwr/pdf/rr/ 
rr5804.pdf (accessed 14/09/09)

2. Zangerle R. Aỉlerberger F. E íỉen  oĩ prophylaxis against Pneumocystis 
cariniỉ on toxoplasma encephalitis. Laneeĩ 1991; 337: 1232.

3. Carr A. tt  aì. Low-dose trimetkoprim*sulfamethoxazoỉe prophylaxỉs for 
toxoplasmic encephaỉitis in patients with A1DS. Aan ỉn tim  Med 1992; 
117:106-11.

4. Beaman M Ji ti  aỉ. Prophyỉaxis ỉor toxoplasmosis in AIDS. Ann IntemMed 
1992: 117: 163-4.

5. Podzaioczer D, i í  a l  ỉm erm ĩnem  m m eứioprim-sulỉamethoxazole 
compared with dapsone-pyrimethamine for the simuỉtaneoưs primary 
praphylaxis o ỉ pneumocystís pnetunonia and toxoplasmoás in  patíents 
iníected wỉth HTV. Ann Iniem Med 1995; 122: 755-61.

6. Totre D. et aL Randomized iriaỉ of ưimethoprim*sulíamethoxazole 
versus pyrim etham ine-sulfadtazine for therapy  of toxoplasmỉc 
encephaUtis ỉn patiem s with AIDS. Antimìerob Aqtnts Chemother 1998; 
42: 1346-9.

7. ũedìcoat M. Livesley N. M anagement of toxoplasmic encephaỉỉtỉs ỉn 
HlV-iníeaed aduỉts (with an emphasis on resourcc-poor settỉngs). 
Available in The Cochrane Database oỉ Systemaric Review5; Issue 3. 
Chichester: John  Wiley; 2006 {accessed 23/07/08).

Adverse Effects and Treatment
The adverse eííects of co-trimoxazole are those oỉ its 
components; most ettects can be attributed to sulíamethox- 
azo!e (p. 367.3), although some, induding potentiaUy

Adminbtratỉon in children. Co-trímoxazole may be used 
in children for the tteatment of iníections caused by sus- 
ceptìble organisms, or for the prophylaxis of pneumocystis • 
iníection in those who are immunocompromised. It may 
be given orally or by intravenous iníusion. Doses are 
expressed as the total amount of sulfamethoxazole and tri- 
methoprim.

In the UK, co-trimoxazole is generally not recommended 
for use in inỉants younger than 6 weeks because of the risk 
of kemicterus b om  the sulphonanúde component (see 
under Precautíons of Sulfamethoxazole, p. 368.1), although 
it may be used in  ìnỉants ừom  4 vveeks of age for the 
treatment and prophylaxis of pneumocysds pneumonia. For 
the treatment of most iníections, the BNFC recommends an 
oral dose of 24mg/kg tvvice daily or the followữig Standard  
doses:
• chUdren 6 weeks to 6 months ol age: 120mg tvvãce daily
• children 6 months to 6 years of age: 240 mg tvvice daily
• children 6 to 12 years of age: 480 mg twice daily 
When used intravérĩously, doses of 18mg/kg every 12 hours 
are recommended, although in severe inlection up to 
27 mg/kg (to’ a tnaxúnum of 1.44 g) every 12 hours may be 
used.

Altematively, in the USA the American Academy of 
Pediatrics' recommends that chUdren from 1 m onth of age 
may be given 48 to 72 mg/kg daily, orally in 2 divided doscs.

For t r e a t m e n t  o ỉ  p n e u m o c y s t is  p n e u m o n ia , 
120mg/kg daily in 2 to 4 divided doses is recommended, 
either orally or intravenously for 14 to 21 days. For 
prophytaxis, a few different regimens have been suggested. 
The BNFC suggests that an õral dose of 450mg/m2(to a 
maximum of 960 mg) may be gi ven twice daily on 3 
altem ate or consecutive days each week. US guidelines for 
prophylaxis of opportunistic iníection in HIV-infeaed 
children suggest that a dose of 15 to 30mg/kg twice daily 
may be given on 2 or 3 days of the week; the dose may be 
given on consecutive or altem ate days of the week. 
Altematively, the tọtal dcũly dose may be given as a single 
dose on every day of the week.2 In children with leukaemỉa 
or lymphoma, co-trimoxazole 30mg/kg daily given in 2 
divided doses on 2 consecutive days each week has been 
reported to be an ettective altemative regỉmen.5

1. American Academy of Pedỉaưỉcs. 2012 Rid Booh Rrport ofthe Committee ơn 
ỉnfixũout Dừeases, 29rh ed. Elk Grove Viỉỉage. Hỉỉnoỉs. USA: American 
Academy a i Pediarria, 2012.

2. Panel on O pportuniỉdc lniections in Htv-Exposed and Hiv-Iníecced 
Children. Guidelinea for the preventíon and  Ireatment of opporcunistic 
inỉection5 in HTV-eaposed and H lV -tnĩeaed chìldren: recommendatìons 
b o m  the  Nadonal Instituies o ỉ Health. CDC the HIV M edidne 
Assodatìon ot the  ĩ&ỉectious Diseases Sodety oĩ America, the Pedìatric '  
ỉnlectỉous Diseases Sodety, and the American Academy of Pediatria 
(lssued 6th November. 2013). Avaỉlabỉe at: http://w w w .aldnnlo.nih. 
gơv/contentfiles/lvguỉdelỉnes/oi_guideIines_pedỉatrics.pdf (accessed 
13/12/13) .

3. Lindemulder s, Aỉhano H. Successlul ỉm erm ltteni prophylaxỉs with
frimethoprim/sulỉainethoxazo)e 2 days per weelc for Pneumocystỉs 
carinỉỉ (ịirovecỉ) -pneumonia in pediatric oncoỉogy patients. Abstraa: Ị 
Pediatría 2007; 1 2 0 :15S.- Full version: http://pedỉatria.aappubỉỉcations. 
org/cgi/reprint/120/l/e47 (accessed 14/08/09) 1

Granubmatous diseases. Although co-trimoxazole 
appears to be eữective in reducing the inddence of baaer- 
ial iníection in patients w ith chronic granulomatous dis- 
ease, 1-2 a disorder of leucocyte íunction assocìated vvith 
recurrent lile-threatening inlection and granuloma ỉorma- 
tion, its use in systemic vasculitis is much more conưover- 
sial. There ha ve been some reports of beneíìt ỉrom có- 
ưimoxazole in patients vvith Wegener's granulomatosis 
(p. 1615.2),4-7 bũt relapse appears to be common,6 and an 
analysis' of the experience of the USA National Insũtutes 
oí Health in 158 patients. vvas sceptical of its value: only 1 
of 9 patients given 960 mg twice daily orally had any pro- 
longed improvement.

Some evidence later emerged that additíon of co- 
trimoxazole to maintenance regimens in patients already in 
remission reduces the inddence of relapse,9 although 
another study suggested that it might actually increase the 
risk of relapse.10

ỉ. Mouy R. ct aỉ. ỉncidence. scveriiy. and prcventìon oỉ mỉeciions ỉn 
cbronỉc granulomaioưs disease. J  Pediatr 1989; 114: 555-60.

2. Margolis DM. et ai. Trimeihoprim-sulfamethoxazole prophyỉaxts in ứic 
m anagement of chronic granulomatous dỉscase. J  ỉn fta  Dìs 1990; 162: 
723-6.

3. Gallin JL Malech HL. updatc on chronic granulomaỉữUS diseases of 
chỉỉdhood: im munothcrapy and potential for gene therapy. JAMA 1990; 
263: 1533-7

4. DeRcraee RA. ct a i  W egencr's granulomatoõs: obscrvations on 
Deatment wỉth antìm íaobial agenis. Mayo Cỉin Proc 1985; 60: 27-32.

5. Bowden ĨJ, Griíĩnhs H. Co-rrúnoxazolc in the ưeauneni of Wegener's 
granuỉomaiosis. Mcd J Aust 1989; 151: 303-4.

6. Valeriano-Marcet J, Spiera H. Treatrnem of Wegener's granulomatỡsis 
wíth sulíamethoxazole-mmeihoprim . Arch Iruem Med 1991; 151: 1649- 
52

7. Ohtake T, t í  ai. Gcneraỉized Wegener's granuỉomatosis responding ỈO 
nỉỉĩamethọxazoỉe-irimethoprim  monoiherapy. ỉntem Med 2001; 40: 
666-70.

8. Hoỉỉman GS, tĩ ữỉ. VVegener granulữmatỡsls: an analysis oỉ 158 paĩienư. 
Arm Ị/Item Mtd 1992; 116: 488-98.

9. Stegeman CA, et al. Trimethoprim*$ulÍ3mcthoxazole (C0'trỉmoxazole) 
for the preventìon of relapses of W cgencr's granulomatosis. N  EngUMed 
1996; 335: 16-20.

10. de Grooỉ K, tí  a i  Therapy ĩor the maim enance of rem iiáon  in sixry'&ve 
paiients wỉth generalized W egener's granulomatosừ: methotrexate 
versus trimethoprim/suUamethoxazuỉe. Arthritừ Rhcum 1996; 39 :2052- 
61.

Isosporíasũ. A regimen of oral co-trimoxazole 960 mg 
four timcs daily for 10 days ỉollowed by 960 mg tvvice 
daily for 3 vveeks was reponed to be initially effective in 
patients vvith AIDS suííering írom ỉsosporỉasis (p. 923.3), 
and produced resolution of diaưhoea within 2 days of 
beginning ưeatment; it was, however, assodated vyith a 
high rate of recurrence.1 A shoner regimen íollovved by 
indeữnite prophylaxis may be preterable in persons with 
AIDS; in a small randomised controlled study, co-trim- 
oxazole 960 mg rvvice daily for 7 days, ỉollovved by 10 
weeks of prophylaxis, was eHectìve in HTV-iníeaed 
patients with isosporiasis.2

1. DeHovirz JAơ tí a i  Cỉinical m anỉfesutỉons and thcrapy of lsospora bellị 
inỉection in patiems wíth the acquired immunodeGdency syndrome. N 
EngỊ J Med 1986; 315: 87-90.

2. Verdier R'ĩ. tí  ữl. Trimeihoprim-sulfamethoxazole compared with 
dpronoxadn ỉor ưeatm ent and prophylaxis of ỉsospora belli and

AU cross-references reíer to entries in Volume A-

http://www.mhra.gov.uk/home/idcplg7IdcServiccsGET
http://www.cdc.gov/mmwr/pdf/rr/
http://www.cdc.gov/mmwr/pdf/rr/
http://www.aldnnlo.nih
http://ped%e1%bb%89atria.aappub%e1%bb%89%e1%bb%89cations


Ccrtrimoxazole 279

serious hyperkalaemia, may be caused by trimeihoprim (see 
p. 384.1). Gasưointesónal disturbances (mainly nausea and 
vomidng) and skin reactions are the most conữnoa adverse 
eriects. There have been occasional deaths, espedally in 
elderly patients, mainly due to blood disorders. hepatic 
necrosis, ot severe skin reactíons.

A high inddence of adverse eữects has been reported in 
AIDS patíents; desensitisadon may sometimes be considered 
(see Inununocompromised Patients under Precautions,
p. 281.2).

Inddence of adverae effects. There has been concem over 
the saíety of co-trimoxazoIe. In 1985, reportìng on 85 
deaths assodated vvith the use oỉ co-trimọxaaole,' mainỉy 
due to bỉood dyscrasias <50 repoitỉ) and skin reactions (14 
reports), the UK CSM íound tha t ỉatalities showed a 
mârked increase with age: below 40 years, there were 
0.25 reported deaths per million prescriptions, but for 
patients over 65 yean of age th e  num ber of reported 
deaths per million prescriptìons was more than 15-ỉold 
greater. Hovvever. a t that time the CSM íelt that it would 
be unvvise to assume that trimethoprim was substantíalỉy 
less liable than co-trimoxazole to cause ỉatal adverse reac- 
tìons.' Others suggested2 that m ost of the deaths asso- 
dated  w ith the use of co-trimoxazole were cypical of sulío- 
namide toxidty and that the Ỉnđicatíonỉ for the use ol co- 
trimoxạzole should be reduced; this induded the sugges- 
tìon that it should be contra-inditated in the eldedy. The 
CSM stated that their main message vvas thạt the risks oỉ 
treatm ent with co-trimoxazole were more apparent in  the 
elderly, but that there was no signiScant diSerence 
between the numbers of reports received for serious 
adverse reactions to trimethoprim and co-trimoxazole 
vvhen corrected £or prescripdon volumes.’ In practìce, 
despite íurther occaỉional reports ol tatalides in elderly 
patients,4 there did not appear to  have been a marked 
reductìon in the use of thiỉ drug in  the UK.’ A sũnilar 
waming of increased risk bom  co-trimoxazole in elderìy 
patíents was issued by the Adverse Drug Reactìons Advỉ- 
sory Committee in Australia.4

A large populatìon-based follow-up study in the UK7 
indicated that the risks of seríous liver, blood, skin, and 
kidney disorders wlth elther co-trlmoxazole, tdmethoprim, 
or ceíalexin were small and were similar to those with many 
other antíbaáerials. Aỉthough in 1995 the CSM did restrict 
the use of co-trimoxazole on the groundỉ tha t its place in 
therapy had changed* (see under Uses and Administradon. 
p. 278.1), they alsõ notcd that co-trimoxazole condnued to 
show a similar pattem  of serious suspected adverse reactions 
to that reported 10 years earlier and tha t adverse drug 
reactions with trimethoprim were similar; blood đyscrasias 
and generaliỉeđ skin dlsorders vvere the most seríous 
reactions in  each case and occurred mainly in elderly 
padents.

1. CSM. Deaths assocỉaced *vith co-trimox*zole. am pỉđllin and trỉm etho- 
prim . Current Pmbừms 13 1985. A]$o avaịlabỉe au h ttp ://w w w jnhra.gov , 
uk/home/ỉdcplg?IdcServicet»GET.J:ILE&<lDocName»CON20244226-Re- 
vỉsionSelectỉonM ethodalatestReleased (accessed 23/07/08)

2. Lacey RVV, et aL Co-tmno.xazole toxidtỳ. BMJ 1985; 291:481.
3. Goldberg Ã. Co*uimoxazole toxỉđry. BMJ 1983; 291: 673.
4. W hỉttỉngton RM. Toxic epỉdernuỉ necrolysts and co-trìmoxazolc. Lanctí 

1939; 11:574.
5. Cannichael AJ, Tan CY. Fau ỉ toxic epiđennai necrolyỉù assodated wtcb 

co-trỉmoxa2ole. Lanctí 1989; ỉỉ: 808-9.
6. Adverse Drug Reactíons Advửory C om m iuee (ADRAC). Trimethoprim* 

suỉphamethoxazole w am ing on cidcrly. Auỉt Adverse DruỊ Rxatí Bull 
Fcbruary 1990.

7. Jick H. Derby LE. Is C0-trimoxazole5afe? Lanat 1995; 345:1118-19.
8. CSM. Revised indỉcaQoiu for co-ưỉmoxaxole (Septrỉn. Bactrim, vartouỉ 

geoeric prcparadona). Currcnt PĩQbUmi 1995; 21; 6. A ko availabỉe JC 
http://mvw.mhra.gov.uk/home/ldcplg?ỉdcService»GET..FB.E&dDoc- 
N am e*C O N 20156 ỉ 9 frR evÌsionS eỉec tionM ethod«L a testR eỉeaseđ  
(accessed 14/07/06)

Effecfs on the CN5. Higher-Icvcl gaíc disorđcr and 
noctum al delirium were reported in an eiderly man given 
oral co-rrimoxazoIe, up to 1.92 g every 12 hou n f for lung 
iníectỉon;1 dramatíc ỉmprovement occuưed shortly after 
the drug was stopped. Tremor assodated vvith co-trim- 
oxatole use has also been reported in  a patient treated for 
suspeaed pneumocystís pneum onia .2 The tnmethoprìm 
component has been proposed as the most likely cause of 
advẽrse effects involving the CNS.2

1. Dakin LE. Probabỉe crìmethopnin/suưamethoxazole-lnduced hỉghcr- 
Iev d  gait cũsorder and noctum al dcllrium  in an  ddcriy m an. Ann  
Pharmacữthtr 2009; 43: 129-33.

2. F lorií-M oore MA. t t  t ỉ .  Advexse reactíona to  trỉm ethoprỉm / 
suỉĩamethoxazoỉe in  AIDS. Ann Phúimaeother 2003; 37:1810-3.

Precautions
As for Suỉíamethoxazole, p. 368.1 and Trimethoprim, 
p. 384.2.

Co-trimoxazole should not be given to padents tvith a 
histoiy of hypersensitivity to it or to  the sulíonamides or 
trimethoprìm. It should be stoppeđ at the Gnt appearance of 
a  rash. or if bloođ disorders develop. It should be avoided in 
patients w ith seyere hepatic im paiiment and used with 
cautíon in  patients with lesser degrees oí impairment. Iike

its components, co-trimoxazole should be used w ith cautíon 
in renal impainnent, and dosage adjustment may be 
necessary: it should not be used in severé renal impaixĩnent 
w ithout monitoring of plasma drug concentrations. An 
adequate fluid intake shouỉd be maintained to reduce the 
riỉk o£ đystalluria, but alkalinisanon of the urine, although 
it increases urinary exaetion of the sulfamethoxazoIẹ 
component, decreases urinary trimethoprim excretion. 
Reguỉar blood counts and utinalyses and renaỉ-hihctĩon 
tests should be carried out in patientỉ receiving prolonged 
treatm ent wỉth co-trimoxazole. Elderly patíents may be 
more susceptible to  advetse eữects (see Inddence of Adversẹ 
ESects, above). Folate supplementation may be necessary in  
patients predisposed to ỉolate deBãency. such as elderly 
patientỉ and w hen high doses oỉ co-trimoxazole are given 
ỉor a  prolonged períod. Co-trímoxazole is contra-indỉcated 
in  patients with megaloblastìc anaemia due to íolate 
dehdency.

Breqsỉ íeeding. No adveise - effects have been seen in 
breast-íed inỉants whose mothers were taking cò-trim- 
oxazoỉe, and the last available guỉdance bom  the Ameri­
can Academy of Pediatrics considered1 tba t it was there- 
ỉore usualỉy compatible with breaít ỉeeding. Studies have 
shovvii that sigrúBcant concentrations oỉ trimethoprim and 
suIỉamethoxazole are present in breast miik aher matemal 
doses,-2,1 however, the caỉculated dose to the infant was 
deemed unỉikely to  lead to diniral eỉỉects.

1. Amerỉcaa Academy oỉ Pedlatrics. The transíer oỉ dxugs and other 
chemỉcaỉs ỈIUO human nùỉk. Ptdiatria 2001; 108:776-89. (Redred May 
20Ỉ0Ị Correaion. ửnC' 1029. AIso avaỉỉabỉe ac hopư/aappoỉky. 
aappùbUcadoas.otg/cgỉ/comenƯhiD/pedUaio%3bl08/3/776 (accessed 
26/05/04)

2. Amauld R, et al. étude du passage de ỉa Qiméthoprime daas le laỉt 
matemeL Outst Med 1972; 25; 959-64.

3. Miller RD. Saltcr Ai. The passage o{ nlinethoprlm/suĩphamethoxaxoỉe 
ỉnto breast mũk and its sỉgnưkanee. Htỉỉ Soc ơưmoứur 1974; lỉ  687-91.

GÓPD defiđency. ỉ t  has been suggested by some that co- 
trimoxazole should be avoided by people with G6PD defi- 
dency .1 Others suggest that therapeutỉc doses may be 
given vvithout causing haemolydc anaemia.1 However, a 
healthy, 37-year-old man developed haemolytic anaemia. 
hepatitis, orthostatic hypotension, and aseptic meningitìs 
aher taking co-trimoxazole for a urinary-tract ĩnỉection; 
the padent was later lound to have G6PD deBdency and 
this was considered to have increased his risk ỉòr a co- 
trimoxazole hypersenãdvity reactíon aỉ well as for devel- 
oping haemolydc íưiaemia.3

1. WHO. Gluco$e-ổ~phữsphate dehydrogenase deũdency. Buil WH0 1989; 
67:601-11.

2. YoungsterL đ/. Mediadon*andglucose«6-phoíphatedehydrogenaje 
ddSdency: an evidence-based revtèw. Drug sáfrty 2010; 33:713-26.

3. ChlshoUŨ-Bưraỉ MA. er tỉ. Ascptíc mõilngỉds. hemoỉyde anemỉa. 
hepatíds. and orthosunc hypotensỉon ỉn a patíern treated wỉth 
Crimeứioprim-suUaniethoxaroiẽ. Am J Health-Syst Pharm 2010; 67: 123-
7.

bnmunocompromised patienh. An extraordinarily high 
hequency o( adverse reacdons to co-trimoxazole has been 
reported in p a tien ts  w ith  AXDS being ửeạtèd ỉor 
pneumocystis pneumonia. The comment has been made 
that. vvhen therapcutíc doses of co-trimoxazole are used. 
hypetsensitìvity rashes and leucopenia ead i develop in 
30% of padentỉ. compared with less than 5% for each 
complication in patients vvithòut AIDS.1 O ther Ỉtudỉes 
have reported an  even higher inddence of toxidty, and 
the overall inddence of advene efféctỉ, induding íever, 
maỉaise. and hepatitiỉ, may be 80% or more.*-4 Adverse 
reactions also appear to be unusually £requent w hen pro- 
phylactic doses are useđ.4 A lower ừequency of cutaneous 
reactions has been reponed among Aỉrican. Haidan. and 
American black AIDS patients compared with w hite AỈDS 
patients. suggesting a genetic susceptibility to su d i reac- 
tions.5

High serum concentrations of trim ethoprim  and 
sulfamethoxazole may contribute to the inddence of 
adverse eHects,4,7 and it vvas noted* that advense eSectỉ, and 
in particularmyelosuppression, ỵvere kept to colerable levels 
in a group of patients in whom the dose  of co-trimoxazole 
was adjusted to maintain serum-trimethoprim concenơa-t 
tions a t 5 to 8 micrograms/mL. In a study in HlV-ĩnierted 
patients given co-ơimoxazole for the prophylaxis of 
pneumocystis pneumonia,* a gradual start to  therapy 
(increased over 2 weeks to the full therapeutic dose) was 
íound to improve the tolerability of co-trimoxazole, vvhen 
compared vvith patients staned on full therapeutic doses. 
Hovvever, others* íound no dưíerence in  the ỉrequency ol 
adverse eBects w hen the sulfamethoxazole dose was 
mođiSed.

It was suggested10 that it vvas the reactỉve hydroxylamine 
m e ta b o lite s  of sulỉamethoxazole tha t produced the 
adverse elỉects in  HIV-infected individuaís, bu t later w óik 
by the same authors11 cast so me doubt on this hypothesìs.

Some vvorkers have used diphenhydiamme alone or 
vvith adrenaline to manage hypersensitivity teactions 
assodated vvith co-trimoxazole therapy, thu? allom ng 
continuadon of ưeatment, 12-15 while other vvorkers have

t r ie d  d e s e n s i t i s a t í o n  to  co -tr im o x a zo le  in  p a t ie n ts  w ith  
A ID S.14' 19 A  sy s te m a tic  revievv10 b ase d  o n  3 sm a ll s tu d ies  
c o n d u d e d  t h a t  d e s e n s it is a tio n  w a s  a  m o re  e ữ e c tív e  s tra te g y  
th a n  c o n t in u ạ t io n . F o r  m e n t io n  o f d ese n s itìsa tio n  to  
su llo n a m id e s  in  p a t ìe n ts  w i th  AIDS, see  im đ e r  S u lỉa - 
m e th o x a z o le , p . 3 6 8 .2 .

A n  in a e a s e d  in d d e n c e  o f  m y elo su p p re ss ỉo n , a l th o u g h  
n o t , a p p a re n tly , o f  o th e r  a d v e rse  eS ects, h a s  b e e n  re p o rte d  
In  p a t i e n t s  w i t h  I c u k a e m ỉ a  receiv ing  m a m te n a n c e  
c h e m o th e ra p y .J1JJ M u lti ỉo c a l  m y o d o n u s  a n d  b ila te ra l 
as ter ix is  o c c u rre d  in  a n  im m tm o c o m p ro m ise d  ly m p h o m a  
p a d e n t  4  d a y s  a ỉ te r  s ta r t in g  t r e a tm e n t  w ith  h ig h  d o se  co - 
trim o x a z o le  ỉ o r  t h e  t r e a tm e n t  o l  N o c a rd ia  a s te r o id a .  
Sym pcom s re so lv e d  c o m p lé te ly  a f te r  s to p p in g  co - trứ n - 
oxa ỉO Ỉc  t r e a tm e n t .25
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Àms patíents. JAMA 1985; 253: 1259-60.

13. Toma E. Poumler s. Ađverse reacdons to co-trỉmoxaxole ỉn HTV 
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In te r íe re n c e  w ifh  d ia g n o s t ic  t e s ỉs .  C o -trim o x azo le  h a s  
b e e n  r e p o r te d u  to  c a u s e  a  sm alỉ r e d u c t ío n  i n  s e ru m - th y r -  
o x in e  a n d  tn - io d o th y r o n m e  c o n c e n tra d o n s , p ro b a b ly  d u e  
to  th è  s u lỉo n a m id e  c o m p o n e n t.1 A lth o u g h  c o - trũ n o x a z o le  
h a d  n o t  b e e n  shovvn  to  b e  a  c a u se  o f h y p o th y ro id ism  
(s ince  a ll c o n c e n t ia t ío n s .  re m a in e d  vvithin t h e  n o rm a l 
ra n g e ), te s ts  o f  th y ro id  h a n c tío n  m ig h t n e e d  to  b e  in te r -  
p re te d  vvith c a re  in  p a t ìe n ts  o n  s u d i  n e a tm e n t .
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Poq>hyria. The Drug Database ío r Acute Potphyria, cọm- 
piled by the Norwegian Porphyria Cenưe (NAPOS) and 
the Potphyria Centie Svveden, dassiSes the combínatíon 
of sulỉâmẽthoxazole and .trimethoprim as porphyiino- 
genic it shoúld be presaibed only for compeOing reasons 
and precaudons shõuld be taken in  all padents.1

ỉ .  The Drug Database ỉo r Acute Poipbyrỉa. AvaQabỉe a c  http://www. 
dnig5-porphyiia.org (accessed 18/08/11)
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Interactìons
Any of the drug interactỉons reported w ith sulíamethox- 
azole (p. 368.2) or trimethopiỉm (p. 384.2) may occur with 
co-trimoxazole.

AnKbaderials. For reíerence to  potentỉal interaction 
between co-trimoxazole and riỊampicin, see p. 355.2. .

Antímỉcrobial Action
The actìons and spectrum of activity of co-trimoxazole are 
essentiaUy those o! its componenrs, suUamethoxazole 
(p. 368.3) and trimethoprim (p. 384.3).

Because they act at different points of the íolate 
metabolic pathway a potent syneigy exists benveen its 
components in vitro with an increase of up to  about tenỉold 
ỉn antibacterial acrivity, and a írequently baaeriddaỉ action 
where the components individually are generally bacterio- 
static. The optũnum  e£fect against most organúms is seen at 
a ratìo of 1 part trimethoprim to 20 of sulfamethoxazoIe; 
although co-trìmoxazole is ionnulated as a 1 to 5 ratio, 
diHerences in the phannacokinetìcs o! the tvvo drugs mean 
that the ratio of the peak concentrations is about 1 :20. 
However, it is not dear that the optimum ratio is achieved ar 
aU sites and, given that both drugs are present in therapeutic 
concentrations, the contribution of synergy to the etteas of 
co-trimoxazole in vivo is uncertain.

Although it was originally thought that combining 
trúnethoprim and sulỉamethoxazole would prevent resis- 
tance deveỉoping to either of the two componentỉ, this has 
not proved cõrrect and resỉstance to  co-trimoxazole (in both 
Gram-positive and Gram-negative organisms) is now 
vvidespread. Rates of resistance vary depending on the 
bacterial spedes, the type of iníection being treated. and 
geographic location. Resìstance is generally chromosome- 
or plasmid-međiated. Although rẽsistant organisms are 
usuãlly resistant to both components of the mixture, strains 
resistant to either the sulỉonamỉde or trimcthoprim, and 
with a reduced sensitivity to co-trimoxazoIe, have been 
reporteđ: resistance to co-trimoxazole develops more slowly 
in vitro than to  either componem alone. Resistance-has- 
occurred notably am ong Enterobacteriaceae; resistant 
Salmonclìa and Shigella are common in many countries, 
while resistance ỉn Haemophilus inỊluemat, H. ducnyi, and 
Sưeptococcus pntumoniat tends to  yary according to 
geographic location. Resistance in Maraxtlla catarrhalis has 
been reported rarely.
Reíerences.

ỉ .  M artin et a i  Emergence of trimethoprim-sulíamethoxaxole 
resisrance in the  ÀJDS tn .J ỉn fe đ D ừ  1999; ISO*. 1809-18.

2. H uovincn p. Resỉstance to trímethọprínj*sulíamethoxazoỉe. Cỉin ỉn/íơ 
Dis 2001; 32: 1608-14.

Pharmacokinetìcs
As for sulfamethoxazole (p. 369.1) and trimethoprim 
(p. 384.3). Co-trimoxazole is rapidly and well absorbed ừom 
the gastrointestinal tract and peak plasma concentradoru 
are reached between 1 to 4 hours after an otal dose; effectjve 
plasma concentratìons are maintained for up to 24 hours 
after an oral therapeudc dose. Steady-state concentraúons 
are reached after dosing for 2 to 3 days. Plasma 
concentrations of trixnethoprim and sulíamethoxazole are 
generalỉy around the optimal ratio 01 1:20, although they 
may vaiỹ hom  1:20 to  1:30 OT more. The ratio of the twó 
drugs is usually much lower in  the tissues (ohen around 1:2 
to 1:5) since ttimethoprim, the more lipophilic drug, 
penetrates m any tissues better than sulỉamethoxazole and 
has a much larger volume of distribution. In urìne the ratio 
may vary from 1:1 to 1:5 depending on the pH. Co- 
trimoxazole is excreted mainly by the kidneys througb both 
glomemlar Ẽltratìon and tubuỉár secretion; about 50% is 
excreted in  the urine vváthin 24 hours as unchanged drug.

Preparatíons
Preprietary IVaparalions (detailỉ are given in Volume B)
Sngk-ingredient Preparations. Arg.: Adrenob Bactìcel; Bactrún; 
Cotrizol-G; Daníerane; Dosulbn Fuerte; Netocun Novidrine; 
Sulíagrand; Tritenk; Urisept NF; Austral.: Bactrim; Resprún; 
Septtin; Trỉmoxazoỉef; Austrỉai Bactrìnv Cotribene; Husapiim; 
Oecotrimt; Bdg.: Bactrim; CotrìmỶ: Eusaprim; Braz.: Assc- 
pium; Bac-Sulfitrin; Badan Bacprođnt; Bacteradn; Bactrim; 
Bacưisan; Bactrizolf; Bactropin; Batrox; Bellactrừn P; Bene- 
cnin; Dientrin: Ectrin; Gamactrìnt; lnuuieprùn+: Inỉectrin; 
Metoprim Neotrin; Pulkrint; Qưtrim; Roytrin; Seleaiin-t; Teu- 
trin; Tricban; Trimexazob Uropolỷ; Canad.: Apo-Sulíatrim; 
Novo-Trimel; Nu-Cotrimox; Protrin; Septra: TrisuUa; Chat: 
Bacterok Baorimel: Septrin; Tielibec chimr. pu Fang Xin Nuo 
Ming Ran Kui Jian (É it) : Motbihirb
0 ); Nuo Da Ming (* ìẳ9ỉ); Ou Un (0C#); Yu An u  Qing (5  
$ ì ỉ # ) ;  Cs.: BùeptoL' Bismoralt; Primotrent: Sumetrolim: 
Pin.: Cotrim; Fr.: Bactrim; Ger.: Berioddt;' Cotrim-Diolan; 
Cotrim; CotrimHeíat: Cotrlmhexalf; Cotrimox-Wolfl+: Cotrim- 
stadat; Drylint; Ensaprũn; Kepinol' TMSt: Gr.: Bactiimel- Bio- 
prim; Blaxezan: Blexon; Epahol; Oradin; Santaíurin; Septrin; 
Solíoton; Sưemydl-T; Sunicot Trilogan; Ylestrom; Hong Xong-.

Chemoprim; Cotrins; Dhatrin; Letus; Resprimt: Septolỷ; 
Septrtet; Snpiimt; Synco-SMZT+: Trimetrỉnt; Trisnlt; Uni-Sul- 
ỉaprũnt; Bung.: Cotripharm; SumetroUm; India: Alcọrim-F: 
Antrima; Bactrim; Ciplin: Coliiole: Cotribid Kid; Cotdmox; 
Cotrizole; Kombina; L-Trim; Laiprim; Methoxaprùn; Moly Kìd; 
Mountrim; okatrim DS; Oriprim; Ottỉm; Septnax. Septran; Tab- 
rol; Trlsulíose; ĩnđon.: Bactoprím Combi; Bactridd; Baetrim; 
Bactrizol; CotrũnT; Cotrimolt; Dotrỉm; Dumotrimt; Erphatrim; 
Bcapiim; Iníatrim; Kaftrim; Lapikot; Ucoprima; Međitrìmt; 
M Írocrin; Moxalas Nutaprỉm; Ottoptim: Pehatrlm; Prỉmadex; 
Primazole; Primsulíon; Sanprima; Septrin: Spectrem; Sulprimt; 
Sultrimmixt; Trimemk Triminext; Trimoxsul: TtixzoIf: Triiole; 
Dlíaprimt: Wiatrím; Xepaprinv ĩoltrim; Zulơop; Iri: Septrin; 
Israel: Díseptyl; Resprim: Septrin; ItaL: Bactrtm; Chemitrũn; 
Eusaptimt; Jpm  Bacnamin; Baktac Malaysũr. Badn; Bactrim; 
Chemix: Cotrim; Resprint); Trlmexazole; Trizole; Mex.: Ando- 
prímt: Anitrim; Apo-Trinelax; Bacpiryk Bactelan,- Bacterich 
Bacddet; Bactilen; Bacriven Bactrim: Bactropin; Baterak Batri- 
zol; Bíoprim; Biỉultrimỉ Demin; Dibaprim; Ectaprim; Esteprim; 
Eutrũn; Fanropin; Fectri; Kaltrim; Maxưim; Mítoxiprim; Mix- 
ange; Neolatrim; Octiban; OdiỉuUan; Rsatrinat; Polibatrin; Pri- 
bac Protaxol-t; Protrim: Septrin; Servitrim: Soltrim; Sul(awal; 
SuUoid Trimetho; Suưort: Sulprim; Sultral; Thriatol; Tríbakin; 
Trimetoger; Trimetox: Trimexazol: Trimexole; Trimzol; TS-Bac 
Vanadyk Neth.: Banrimel: Norw.: Bacưim; NZ: Apo-Sulía- 
trimt; Deprim; Trisul; Phữipp.: Bacỉdal; BaaiIIe: Bactrùn: Bac- 
tiinol; Bacxal; Baczole+; BantizoI; Chromo-Z: Combi-Methox- 
an; Comsid; Costazolet: Cozolet; CTR; Docnimox; DriIozole; 
Embatrim; Pedimed: Foneprim; Frodmole: Globaxol; Ivarrimt: 
Kaísemox; Kathrex; Uctorât; Macromed; Moxadden; Moxzole; 
Neotrim; Onetrim; Oprizole+: Pediatrim; Prizogen: Procor: 
Renatrim; Rimezone; Rotrace; Scribdn; Septrin; Suprex; Syltri- 
Gk Syndal; Synermcd; Tunizol; Tricomed; Triíoram; Trim-S; Tri- 
mephar Trimetazole; Trimitrix; Trimocom; Trimoxis; Triphi- 
mox; TrizoIe; Xanazole; Zamboprimf; Zolmed; PoL: Baarim; 
Biseptol; Septrint: Tvvo-Septol; Port: Bactrim; MiCTocetimt; 
Septrin: Rus.: Bactrim (EarrpHVí): Biseplol (BHcenroa); Brilesep- 
tol (EpHỘecenToa); Cotrimo! (KtnpHMoa); Cotripharm 
(KơtpaộapM); Groseptol (rpocermm); Oriptim (OpHnpHM); Ran- 
cotrim (PaHXtnpKM)t; Sumetrolim (CyMerpoamể); S.Afr.\ 
Acucot; Adco-Bencole; Baarim: Casicot; Co Trim; Cocydalt; 
Cozole; Doctrim; Durobac Dynazole; Ilvitrim; Lagatrim; Medi- 
trim; Nucotriov Purbac Septran; Spectrim; Trimcthox: Trim- 
zolt; Trixazole; Ultrasepc Xerazole; Singapore. Apo-Sulíatrim; 
Badn; BS; Chemix: Dhatrin; Mottin; Primzole; Suprim: Synco- 
SMZT; Spain: Momentolt; Septrin; Swei: Bacơim; Eusaprim: 
Svritỉ.: Bactrim: Cotrim; Escoprũn; La ga tri m; Nopil; Thai: 
Acrin; Actrim; Addtrim; Agsulla: Babyuim; Badn; Bactin; Bac- 
toprím; Bactrim; BaczoIe; Co-Fatrim; Co-Stan Co-Tasían: Co- 
Tn; Co-Trimed: Co-tromoxazoIef: Comox; Comoxole; Con- 
primt; Coprim; Cotamox; Cotrim; GPO-Trim; Herocetine-D; KB 
Famate; Ko-Capt; Ko-Kuret: Ladar); Lastrim: Letust: M- 
Moxa; M-Trim; Mano-Trim; Maxiưin; Maxtrim; Medcotrim; 
Mega-Prim; Metrlm; Metxaprim; Mczine; Mycosamthong- Pan- 
trừn; Patartim; Po-Trim; Spectrim; Sulbacnt; Sulíometh; Sul- 
prim; Suntrìm; Sutrún; Tactrim; Tampoĩ-Toprim; Trilatrim: Tri- 
mexazole; Triprũnt: Trixzolt; 2oleprim; Turk.: Baarún; 
Bakton; Co-Tripirlm; Cotriver Kemoprim; Metoprim; Mikrosid; 
Septrln; Sulỉaprim; Trilen; Trimoks; VAE: Trimol; UX: Fectrim; 
Septrin; u k r .:  Bactrim (Eainpini): Biseptol (EHcenroa): Grosep- 
tol (rpocenToa); Soluseptol (Comocetrron); Sumetrolim 
(CyMeiponKM); USA: Bactrim; Cotrimt: Septra; SMZ-TMP; Sul- 
(atrũn: Vener.: Bactrimel; Co-Sultrin; Foraim; Trimccor Tri- 
pur.

Mubi-ingradient Preparations. Arg.: Bacti-Uril; Bactrim Balsami- 
co; DosulSn Bronquial; Ènterobacdcei; Netocur Balsamico; 
Neumobacticel; Braz.: Assrplum Balsamico; Benectrin Balsamì- 
co: Diazol; Dispepưint: Ectrin Balsamỉco; Metoprin Balsamicot: 
Selectrin Balsamico; Urocựim: Chile. Entero Midnovo; Uro- 
Midnovo; chirur. Xiaoke India: Chemotrin; Neoprũn;
Mac.: Bactrim Compositum; Brogamax; Guayapiin; Octex; 
Sadodn; Trimexole Compositum; singapore. Co-Trimexazole: 
Tiimaxazole; Spaùt: Battopumon; Balsoprim: Bronco Aseprilex 
Fuertet; Broncovù; Bronquidsteìnat; Bronquidiazma CR; 
Bronquimart; Coơazott: Eduprim Mucoliúcơt.

phormocopoeiol Preporarions
BP 2014: Co-trúnoxazole Iníusion; Co-trimoxazole Oral 
Suspension; Co-trimoxazole Tablets Dispeisible Co-trimoxazole 
Tablets; Paediatric Co-trimoxazole Oral Suspension: Paediattic 
Co-trúnoxazole Tablets;
ƯSP 36: Sullamethoxatole and Trimethoprim Injeaion; 
Sulỉamethoxazole and Trimethopnm Oral Suspension; Suba- 
methoxazole and Trimethoprim Tablets.

Cydoserine (BAN, rỉNNi

Ciclpsẹri.nạ; D-Cydoserin; CycỊosérine; tHIydoserine; Cydo- 
serỊnum; CykỊÓserin; SC-49088; Siklosérin; . Syklosérimi;. 
LỊHKhọcepMH.
(+H/ÌH-Ániinoisoxazoli.dirl-3-one.
^ 202= 102.1
Ớ s  — 68-41-7.
ATC —  J04AB01.
ATC Vet —  QJ04AB0l ,
UNIl —  95IK5KI84Z ...........

D escxỉption. Cydoserine is an antimỉcrobial substance 
produccd by the grovvth of certain strains of Streptonyces 
ơrchidaceus OI S. garyphalus, or obtained by synthesiỉ. 
Pharmacopoeias. In  Jpn and us.
USP 36: (Cydoserine). A white to pale yellovv, ctystal ine 
powder, odourless or has a íaint odour. It ũ  hygroscopic md 
deteriorates upon absorbing water. Freely soluble In wa :er. 
pH oỉ a  10% solution in water iỉ between 5.5 and 6.5. St Dre 
in ainight containers.

Uses and Admỉnistration
Cydoserine ís a second-line antũnycobaaerial that may be 
usedin  the treatm entof tuberculosis (p. 210.2) a $ p a r td a  
multidiug regimen when resistance to primary drugs ) las 
developed. It has been used in urinary-tract infecrio 1$, 
although less toxic drugs are preíerred.

The usual adult oral dose in tuberculosis is 250 mg tw  ce 
daỉly lor 2 tveeks. lollovved by 0.5 to 1 g daily in dividĩd 
đoses. Dosage in patíentỉ wiih mild to moderate rci al 
Impairment should be reduced and doses for all patiei ts 
should be adjusted by monitorìng plasma concentratio 1S 
(see Precaucions, p. 282.3).

For detailỉ o( doses in children, see p. 282.3.
Cydoserine has been tried íor the adjunaive treatme Ít 

oỉ 5chizophrenia and anxiety disorders (see p. 282.3). L- 
Cydoserine has been investigated for the treatment }í 
Gaucher diỉease (p. 2433.3).
Reíerences.

1. Anonymous. Cydoserìrur. Tubereubỉis (Eđùìb) 2008; 88 : 100-1.

Adm inistration in  children. Use o( cydoseríne is licenscd 
in both the UK and USA ior children, although age rangi s 
are not speciữed in licensed product iníormation. For th e 
treatm ent of drug-resiỉtant tuberculosis the America 1 
Academy of Pediatrics' suggests an oral dose of 5 I)  
lOmg/kg rvvice daỉly, to a maximum dose of 1 g daily.

Doses are adjusted according to blood concentradons an 1 
response.

1. American Academy of Peđiacrics. 2012 M  Boek: Report o f the Commitĩie 0 1 
infeaiaus Diseasa, 29th ed. £ỉk Grove ViUagc, ỈUinois, USA: America I 
Academy oí Pcdiatrics, 2012.

Psychological disorders. Cydoserine has been tried as ai 
ad juna  in the management of ỉchũophrenia (p. 1031.3 
and anxiety disorders (p. 1028.1).
References.

1. Duncan EJ. r t úl. EHecu of D -cydo«rine on negatìvc sjrmpionu Ir 
schỉxopbrenỉa. Sdtiĩữphr R n  2004; 71:239-48.

2. Koỉmann SG, et ai. Augmentatỉon veaunenc of psychotberapy Ỉ0J 
anadety disorden w ith D-cydoserine. CNS DntỊ R tr  2006; 12: 208-17.

3. Tuomỉnen HJ, et ai. Gỉutamacergỉc drugs io r schỉỉopbrenia. Avaiỉabỉe ỉn 
The Cochrane Database oí Systcmaúc Reviem; ls$ue 2. Chichescen John 
VVĩley; 2006 (accessed 02/07/10).

4. O no MW, i t  ai. Cỉínical perspecrivei on ứie combinaiion of D- 
cydcrterìne and  coffnitive-behavioraỉ iherapy íor tbe ireatm ent oi 
anxiety dỉsordej3. CNS Spear 2007; 12: 51-61.

5. WUheim s, et al. Augmematíon oí behavíor theiapy with D-cydoserine 
ỉo r obsessive-cornpuỉsỉve disorder. Am J Psyớtiatry 2008; 165: 335-41.

6. Gofĩ DC, a  ai. Once-weekly D-cydoserỉne éữects on negative ỉỴmptoms 
and cognỉtỉon In schírophrenia: an explorarory 5tudy. Schrĩophr Rtỉ 
2008; 106:320-7

7. O no MW/ et «/. HÍBcacy oí d*cydoserine ÍOT enhandng response to 
cognitive-behavỉor therapy for panỉc disorder. Bioỉ Pỉychiatry 2010; 67: 
365-70.

8. H eaton LJ, et ai. Propranolol and D-cycỈ05«rine a$ adjunciỉve 
Tnedicaổons in reducing đenu) ỉear ỉn sedatìon pracdce. SAAV Dig 
2010; 26; 27-35.

Adverse Effeđs and ĩreaimenị
The most írequent adveise eííects vvith cydoserine involve 
the CNS and indude anxiety, confusion, disorientation, 
depression. psychoses possibly with suiddal tendendes, 
aggression, ŨTitability, and paranoia. Vertigo, headache, 
drovvsiness, speech diíẼculties, ưemor, paresis, hyperre- 
Bexỉa, dysarthria, paraesthesia, coma, and convulsions may 
also occur. Neurological reactìons are dose relared and may 
be reduced by keeping plasma concentrationỉ below 
30micrograms/mL. It has been reported that up to 30% of 
patients have advene ettects, but tbese usually subside 
when cydoserine is stopped or the do$age is reduced. 
Pyridoxine has been used in an anempt to treat or prevent 
nẽurological reactionỉ but its value is unproven.

Hypersensitivity reactions induding skin reaaions and 
photoscnãtivity occur rarely. Serum aminotransíerase 
values may be raised, espedally in padentỉ vvith a history 
of liver disease. Folate and vitamin' Bjj dehtíency, 
megaloblastic anaemia, and sideroblastic anaemia have 
been reported occasỉonally when cycloserine has been used 
vvith otherantítuberculous drugs. Hean (ailure has occuưed 
in patients receiving daily doses oỉ 1 g or more.

Precautions
Cydoscrine is conưa-indícated in patientỉ vvith epilepsy, 
depression, psychosis, severe anxiety, severe renal impaiT- 
ment, or in those who miỉuse alcohol. Cydoserine should 
be stopped, or the dose reduced, if skin reactions or 
symptoms of CNS toxidty develop.

AU ơoss-references refer to entries in Volume A



Cycloserine/Dapsone 281

Cycloserine has a low therapeutic index, and dosage 
should be adjusted according to plasma concentratíons, 
which should be m onitored at least weekly in patỉents with 
renal impainnent, Ũ1 those taklng doses greater than 500 mg 
daily, and in patients shơvvũig signs of neurotoxidty. Plasma 
concenưations should be maintained below 30micro- 
grams/mL. HaematologicaL renal, and hepatic ỉunction 
should be monitored. Patients vvith mild to moderate renaỉ 
impairment require lower doses.

Breast (eedirtg. No adverse effects have been seen in 
breast-fed inỉants whose mothers were receiving cydo- 
serine, 1 and the last available guidance hom the American 
Academy of Pedíatrics considered2 that ìt is thereíore 
usually compatible vvith breast íeeding.

1. M orton RF, t í  aỉ. Scudies on the absorptỉon, diữusion. and  excretion of 
cycloserine. Antibiot Aĩưtu 1955-56; 3: 169-72.

2. Ãmencan Academy o ỉ Pediatĩỉcs. The transỉer oỉ drugs and o ther 
Chemicals into hum an milk. Hdiatria  2001; 106: 776-69. (Retired May 
2010] Correctỉon. ib ií;  1029. Aỉso avaỉlable ac  http://aappoỉicy. 
aappubỉicatỉons.org/cgỉ/content/fuR/pedUtrỉcs%3bỉ08/3/776 (accesseđ 
03/10/07)

Porphyría. UK licensed product iníormation for cydo- 
serine notes that its use has been assodated with dinical 
exacerbations ,of porphyria and it is not recommended in 
porphỵịìc patíents.

Interactions
Patients receiving cydoserine and taking alcohol are at 
increased risk of convulsions; for reíerence to increased 
blood-alcohol concentrations in patients receiving cydo- 
serine, see p. 1736.2.

Neurotoxic eữects may be potentỉated by use of 
cydoserine vvith ethionamide, and concurrent use of 
cydoserine and isoniaád may result in increased CNS 
toxidty, such as dizzìness and drowsiness.

Antimicrobial Action
Cydoserine interieres with bacterial cell wall synthesis by 
competing vvith D-álanine for incorporation into the cell 
wall. It has variable activity against Gram-positìve and 
Gram-negative bacteria including Escherichia coli and 
Stapkylococcus aureus.

Cydoserine is active against Mycobaaeríum tubercuỉosis 
and some other mycobacteria. Resistance develops if 
cydoserine is used alone.

Pharmacokinetìcs
Cydoserine is readily and almost completely absorbed ừom 
the gaỉtrointestinal tract. Peak plasma concentrations oỉ 
lOmicrograms/mỉ. have been obtained 3 to 4  hours after a 
dose of 250 mg, rising to 20 to 30 micrograms/mL on 
repeating the dõse every 12 hours. The plasma haU-Kíe is 
about 10 hours and is prolonged in patients vvith renal 
impairmenL

Cydoserine is vvidely distributed into body tissues and 
íluids, induding the CSF, placenta, and breast milk, 
producing íetal biood concentrations approaching those in 
matemal se rum.

Cycloserine is excreted largely unchanged by glomerular 
íiltration. About 50% of a single 250-mg dose is excreted 
unchanged in the urine vvithin 12 hours and about 70% is 
excreted vvithin 72 hours. As negligible amounts of 
cycloserine appear in the laeces, it is assumed that the 
remainder of a dose is metabolised to unidentified 
metabolites. It is removed by haemodialysis.

Pregnancy and  b reasl ỉeeding. Cydoserine has been 
shown to pass to the fetus, into amniotic tluid. 1 and into 
breast milk.2 Concentrations in breast milk after 250 mg 
four times daily have been reported to range from 6 to 
19 micrograms/mL.2

1. Holdiness MR. Traruplacemal pharmacokinetic? of the amứubcrculosis 
drugs. Qin Pharmacokintí 1987; 13: 125-9.

2. M orton RF, t í  ai. Studles on  the absorptíon. dỉSusion. and excretỉon of 
cycỉosedne. Antibiot Annu  1955-56; 3: 169-72.

Preparatíons
Proprietary Prcparalions (details are given in Volume B)

Single-ingredient Preparalions. AustráL: closinat; Gr.: D-cydo- 
serint; Seromydn; Hong Kong: Seromydnt; Ịndia: Coxerin; 
Cydokox; Cydorine; Cydotec Cyserin; MDSerine; Mysen 
Pamserine; Rus.: Coxerin (KorcepHH); Coxerin Plus (KoKcepHH 
Ibnoc); Myzer (Maibep); Thai.: Proserineỷ; Turk.: Siklocap; UK: 
Cydoserine; USA: Seromydn.

Mulli-ingredienl Preparatioiu. Rus.: Cydo Plus (LỊhioio Ibnoc).

Pharmocopoeial Preparatiora
USP 36: Cydoserine Capsules.

Dalbavancin IBAN. USAN, HNN)

A-A-1; BI-397; Dalbavancina; Dạlbavancine; Dalbavandnum; 
MQL-63397; VER-001; V-Glycopeptide; flanb6aeaHL(HH. 
5,31-Dichloro-38-de(methoxycárbonyl)-7-demethyM 9- 
deoxy-56-Or{2-deoxy-2-[(10-methylundecanoỵl)amino]-p-o- 
glucopyranuronosyl}-38-{[3-(dimethylamino)propyr]carba- 
moyO-42-O-a-D-mannopyranosyl-Ị 5-N-methy[(ristomydn A 
aglicone) (main component).
CmHi<x£I2Nio0 28=1 816.7 
ù \s  —  Ữ150Ỡ-79-1 
ATC — J0ÍXAO4.
ATCVet —  OJ0ỈXA04.
UNIỊ —  808UI9MS5K

NOTE. The name Zeven has been used as a trade mark for 
dalbavandn.

Profi7e

Dalbavandn is a lipoglycopeptìde antíbacterial under 
investigatỉon for the treatment of severe iníections due to 
Gram-positive baaeria, induding complicated iníections of 
the sỊdn and soft tíssues. It has a prolonged terminaỉ 
elimination haU-lỉíe and has been given intravenously in a 
regimen of two doses at an interval of one vveek.

Reíerences.1'7 See also under Uses and Administratỉon of 
Telavandn, p. 373.1.

1. U n S-W, t í  aL Daỉbavanổn; a new  optíon for th e  ưeatm ent of gram- 
positỉve iníectỉons. Anrt Pharmaather 2006; 40: 449-60.

2. BUleter M, t í  a i  Dalbavandn: a novel once-weekỉy lỉpogỉycopeptide 
antỉbiotỉc. ơ in  ừỉfeơ Dã 2008; 46: 577-83.

3. Anderson VR. Keatỉng GM. Daỉbavandn. Drugs 2008; 68: 639-48.
4: Baũey J, Summers KM. Daỉbavancỉn: a new llpogỉycopeptide antíbiotỉc 

Am ĩ  Heaỉth-Sỵĩt Pharm 2008; 65: 599-610.
5. Dowcil JA, t í  al. Phannacokỉnetỉc-phaimacodynamỉc xnodeỉỉng ơi 

dalbavandn, a noveỉ gỉycopeptỉde anũbiotic. J  Oin Pharmacol 2008; 48: 
1063-8.

6. Marbury Te t í  aỉ. Pharmacoỉdnetỉcs o ỉ dalbavandn in patlents with renal 
or hepatic ỉmpainnenL J  Clin Pharmaaol 2009; 49: 465-76.

7. Zhanel GG, t í  ai. New Upogỉycopeptídes: a comparative revỉew of 
dalbavandn, oritavandn and telavandn. Drugs 2010; 70:859-86.

DanoAoxacin Mesilate IBANM, riNNMi 
CP-76136-27 (danotìoxadn mesilate); CP-76136 (danoAox- 
acin);, DanpAoksasiinimesilaatti; DanoAoxacin Mesýlatẹ 
(USAN); ỌanoAoxadne, Mésilate de; DanoAoxadni Mesilas; 
DanoAoxacinmesilat; DanoAoxacino, mesilatọ de; MesịỊatp 
de danoAoxadno; AaHOỘnoKcauMHa Me3nnaT.
l-Cyclopropyl-6-fluoro-l,4-dihydro-7-[(l S,4S)-5-methỵl-2,5- 
diazabicydo[2.2.1]hept-2-yl]-4-oxo-3-quinolinecarboxylic 
acid monomethanesulphonate.
C,9H20FN3O3,CH40 3S=453.S
CÁS —  112398-08-0 (danotloxaơn); u 9478-55-6 (danoũox- 
acin mesilate).
UNII^94F3S&l£M.

ProỊnìe
Danoũoxadn is a ũuoroquinolone antibacterial used as the 
mesilate in  veterinary medidne for the tteatm ent of 
susceptible iníections in cattle and pigs.

Dapsone IBAN, USAN, rlNNI 

-ĐApPS;:Dapson; Dapsona; Dapsonas; Dapsoni; Dapsonum; 
Dapszon; DDS; Điaminòdiphenylsulíone; Diaphenylsúlíone; 
Oisulone; NSC-6091; Suiphonyldianiline; flanc0H; 4,4'- 
Sulíonylbis-berưenamine.
Bis(4-â‘minophenyl) sulphone.
CiịHìĨN:20 2S=2483 
CAS — 80-08-0.
■ÀTC — D10AX05; J048A02. 
y íic  Vet —  QDI0AX05; QJ04BA02.
JJNtt -r- 8W5CS183Ò2. ■

Pharmacopoeias. In Chin., Eur. (see p. vii), Int.. us. and Viet. 
Ph. Eur. 8: (Dapsone). A vvhite or slightly yellowữh-white, 
crystalline powder. Very slighdy soluble in waten sparingly 
soluble in alcohol; ửeely soluble in acetone. It dissolves 
freely in dilute mineral adds. Protect [rom light.
USP 36: (Dapsone). A white or creamy-white, odouriess 
crystalline povyder. Very slightly soluble in  water, Ếreely 
soluble in alcohol; soỉuble in acetone and in dilute mineral 
adds. P ro tea hom  light.

Stabiliiy. A study* of the stability of two extemporaneous 
oral suspensions of dapsone prepared to m  commerdally 
available tablets íound them to be stable for 3 months 
when stored at 4 degrees and at 25 degrees.

1. Nahata MC, t í  a i  Stabiỉỉty o ỉ dapsone in two oral Iiquid dosage fonns. 
Aiat Pharmaather 2000; 34: 848-50.

Uses and Administratìon
Dapsone is used as part of muỉtidmg regimens In the 
treãtment of ail Eorms of leptosy (p. 188.3). it has also been 
used in the prophylaxis of leprosy and in the management 
oỉ household contacts of leprosy patients. Dapsone is used as 
an altemative to co-trimoxazole or pentamidine for the 
treatment and prophylaxis of pneumocystis pneumonia 
(p. 284.1), and has been used vvith pyrimethamine for the 
prophylaxis of malaria (see under Pyrimethamine, 
p. 662.3). It ỉs also used in dermatitis herpetUormis and 
oứiẹr dermatoses (see Skin Disorders, p. 284.1) and is 
applied topically in acne. It is used for the prophylaxis of 
toxoplasmoás (p. 926.1) ạnd ỉor the treạtm ent oỉ 
actũĩomycetoma (see Mycetoma, p. 193.1). It has been 
tried alone or w ith topical imỉquimod for the treatment of 
cutaneous leishmaniasis (p. 283.3).

Systemic dapsone is usually given orafly. There are some 
reports of it being given by intramuscular inịection, but such 
injectionỉ can be painhỉl and cause abscess íormation.

The most common regúnens for lep rosy  are those 
recommended by WHO. For multibacillary leprosy, 
riỉampidn 600 mg and đoỉarimine 300 mg are both given 
ona a manth with dapsone 100 mg and dofazimine 50 mg 
both daily for 12 months. Adults weighỉng less than 35kg 
receive reduced doses of riỉampidn and dapsone, and in 
such patients the dapsone dose is 50 mg or 1 to 2mg/kg 
daíly.

The WHO regimen for paudbacUlary leprosy consists of 
riíampidn 600 mg once a month and dapsone 100 mg daily; 
both are gỉven for 6 months. Doses are reduced in  low- 
weight padents as ỉor multibadllary leprosy.

The doses of dapsone used for the prophylaxis and 
treatment oi pneum ocystls  pneu m o n ỉa  are discussed in 
more detail under pneumocystis pneumonia, p. 284.1.

The dose needed to ưeat de rm atỉtỉs  herp e tlío rm is  has 
to be titrated for individual padents, but it is usual to start 
with an oral dose of 50 mg daily, gradually increased to 
300 mg daily or more if required. This dose should be 
reduced to a mỉnimum ás soon as possible. Maintenance 
dosage can often be reduced in patients receiving a gluten- 
free diet.

In the treatment oi acne, dapsone is applied topically as a 
5% gel tvvice daily.

For details of doses in children, see p. 283.3.

Administraiion in children. For the ưeatment of multiba- 
dllary leprosy in children WHO recommends that children 
aged 10 to 14 years may be given oral dapsone 50 mg plus 
riíampidn 450 mg and doíazimine 150mg once a month, 
together with dapsone 50 mg daUy and dotazimine 50 mg 
on altematc dayr, both are given for 12 months. For paud- 
badllary leprosy VVHO recommends oral dapsone 50 mg 
plus rifampidn 450 mg oncc a month, together with dap- 
sone 50 mg daily, both are given íor 6 months. For chil- 
dren less than 10 years of age the dose should be adjusted 
according to body weight.

For details of doses for the treatment of pneumocystis 
pneumonia in children, see p. 284.1.

Connective Kssue disorders. Relapsing polychondritis 
(p. 1610.3) has responded to dapsõne, as has Behqet's 
syndrome (p. 1601.1) and SLE. Vasculitic syndromes such 
as hypersensitivity vasculitis (p. 1606.1) have also 
improved íollovving dapsone.

Immune thrombocytopenia. Dapsone has been reported1'5 
to be of beneht in some patients, induding children, with 
reíractory immune thrombocytopenia (p. 1606.1).

1. Radaelli F. et aỉ. Aduỉt reíractory chronic idỉopathic thrombocytopenic 
purpura: can dapsone b« proposed as second-Iỉne therapy? BrJ Haematol 
1999; Ỉ04: 641-2.

2. Dutca TK, t í  ai. Dapsone in treatm em  o ỉ chronic idiopathỉc 
thrombocyiopcnỉc purpura ỉn adults. J  Assoc Physiàarư ĩnđia 2001; 49: 
421-5.

3. Meeker ND, tí  aL Dapsone therapy ỉor d iildren with Immune 
thrombocytopenic puipura. J  Pediatr Hematol Oncol 2003; 25: 173-5.

4. Damodar s. tí al. Dapsone lor chronic ỉdỉopathỉc thrombocytopcnic 
purpura in chỉldren and adults—a report on 90 patíenu. Eur J  Haematol 
2005; 75: 328-31

5. Vandne-Calíỉaní SM, tí ai. EỈIỈcacy and saíety of dapsonc as a sccond- 
Hne creacment in non-ỉplenectomỉzed adults with immunc thrombo- 
cytopenỉc purpura. Piaùlets 2008; 19: 489-95.

Leishmaniasis. In early reports hom  India, treatment of 
cutaneous leishmaniasis (p. 924.1) vvith oral dapsone 
2 mg/kg daily for several weeks led to cure rates in excess 
of 80%.1 However, an open-label study of 11 patients in 
Columbia2 reported íavourable dinical response in only 2 
of 6 patients who cómpleted a 13-week coũrse of oral dãp- 
ỉone 200 mg daily.

In a later studỹ in  Kuwaìt,3 goòd or excellent response to 
therapy was reported for about 43% of patients pven  oral 
dapsone, and fôr about 57% of those given a cồmbination of 
oral dapsone and topical imiquimod 5%.

1. Mahajan VK, Sharma NL. Thcrapcutic opdons for cutancous ỉeỉshman- 
ỉasis. J  Dtrmatolos Treat 2007; 18: 97-104.

The Symbol t  denotes a preparation no longer actively marketed
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2. Osorỉo LE, et ai. Treatment of cutaneouỉ leùhm aniasis in  Colombia w ith 
dapsone. Lanat 1998: 351:498-9 .

3. Al-Mutairi N, tí  aỉ. Tropỉcal m edldne rounds: T reatm ent of Oỉd YVorỉd 
cutaneous leishmanlasls w ith dapsone, ỉtraconazoỉe, cryothenpy, and 
bniquÌHiod, alone and In combinatíon. hư  J  Dermatol 2009; 4& 862-9.

Pneumocystís pneum onia. Oral dapsone is used alone or 
with oral pyrimethamine1 íor prímãry and secondary prophy- 
laxừ of pneumocystìs pneumonia (p. 567.2) in patients 
unable to tolerate co-trimoxazole. In adults a dose of dap- 
sone 100 mg daily in one or two doses is commonly used1 
and has been reported to have similar eữicacy to co-trim- 
oxazole.2 Dapsone has also been given with pyrimeth- 
amine in various regimens induding:
• dapsone 50 mg daily with pyrímethamine 50 mg once 

vvẽekly1'3
• dapsone lOOmg plus pyrimethamine 50 mg both given 

twice weekly*
• dapsone 200 mg plus pyrimethamine 75 mg both given 

once weekly’'5
In children from 1 month of age the recommended dose of 
dapsone is 2 mg/kg daily (to a maximum of lOOmg dĩily) or 
4mg/kg weekly (to a maximum of 200 mg weekly).‘

For treatment oi adults and adolescents” an  oraị regimen 
of dapsone lOOmg once daily vvith trimethoprim 5mg/kg 
three tũnes daily, for 21 days. has been suggested for mild to 
moderate disease in patients unable to tolerate co- 
trimoxazole.1 Inlants and children under 13 years of age 
may be given a dose of dapsone of 2 mg/kg once daily (to a 
maxúnum of lOOmg daily) plus trimethoprim 5mg/kg 
three times daily.6

1. CDC. Guidelines for preventíon and treacment of opponunistic 
inỉectỉons ỉn HĨV-iníected adults and adoỉescents: reconunendations 
ừora CDC the Nadonaỉ ỉiưtirotes oỉ Health, and the  HIV Medỉcỉne 
Assođation oi the Inícctious Diseases Sodety o í America. MAíhT? 2009; 
58 (RR-4): 1 207. Also avaỉỉable at: http://www.cdc.80v/mmwr/PDF/rr/ 
rr5604.pdf (accessed 01/07/09)

2. Bozzette SA, t í  aỉ. A randomỉzed trial of th ree antípneumocystis agcnts 
in patíents with advanced hum an im m unodeíidency vỉrus iníection. N  
Engì JM eđ  1995; 332: 693-9.

3. Girard P-M, tí  ÓL Dapsone-pyrimethamine compared with aerosolỉzed 
pentamidine a$ prỉmary prophylaxb against Pneumocystỉs carỉnli 
pneum onìa and toxoplasmosỉs in HIV iníection. f i  EngỊ J  M tđ  ỉ 993: 328: 
1514-20.

4. Podzamczer D, a  ai. ỉm erm ittent ơim ethoprim-suIfameihơxazo!e" 
compared wìth dapsone-pyrimethamỉne for the simuỉtaneous primary 
prophylaxỉs of pneumocystỉs pneum onỉa and toxoplasmons in paiienú 
iníêcted with ỉử v . A m  Irtíent Mtd  1995; 122:755-41.

5. Opravil M, tí  ai. Once-weekly admỉnistradon o( dapsone/pyrim eth' 
amỉne vs. aerosoỉỉzed pentamidỉne as combỉned prophylaxỉs for 
Pneumocystìs carỉnỉỉ pneum onia and toxopỉasmic encepbalỉtis in 
hum an ỉmmunodeSdency virus-ỉnỉected patỉents. Clin Irựeứ Dừ 1995; 
20: 531-41.

6. CDC. Guidelỉnes ỉor the prevention and treatm eot oí oppoTtunistic 
inỉectỉons among HTV-exposed and HTV-infeaed cbỉldren: recommen- 
datỉons from CDC, the National Institutes o ỉ Health, the HTV Medỉcine 
Assodatíon of the ỉníectỉous Dbeases Sodety of America, the Pedlatric 
ỉníectious Diseases Sodety, and the American Acadcmy ol Pedỉatrics. 
MMWR 2009; 58 (RR'11); 1-166. Avaiỉable a t  http://aid5info.nih.gov/ 
contentfiles/Pedỉatric.Oỉ.pdĩ (accessed 07/06/10)

slđn disorders. Dapsone iỉ used ỉor the suppression of 
skin lesions in dermatitis hetpetìỉomùs (p. 1683.2). The 
mechanism of action is unknovvn but is unrelated to its 
antũnicrobial activity. Reports, generally involving small 
numbers of patients, suggest tha t dapsone may also be 
beneữdal for bullous or mucous membrane pemphigoid 
(p. 1687.1), pyoderma gangrenosum (p. 1688.3), recũtTent 
erythema multìíorme (p. 1684.3), and urticaria
(p. 1689.2).
Reíerences.

1. ổũ rcan  HM, Ahmed AR. EỈẼcacy oĩ dapsone ỉn  the  ưeatm ent oỉ 
pemphigus and pemphigoid; analysỉs oí cutTent da ta. Am J ơ in  Dermatoỉ 
2009; 10: 38 3 -9 6 .

ACNE Dapsone is avaỉlabỉe in the USA as a 5% topical gel 
for the treatment of acne (p. Ỉ682.2). The use of topical 
dapsone ỉor acne has been reviewed.1'5 

ỉ .  Stotland M. et aL Dapsone 5% geỉ: a revìew of ỉts eỉũcacy and saỉety in 
the treatment of acne vuỉgaris. Am J  Clin Dermatoi 2009; 10: 221-7.

2. PickertA  Raimer s. A s evaỉuatìon oỉ dapsone geỉ 5% ỉn  ihc trcaiment of 
acne vulgariỉ. Experí Opin Pharmaaưher 2009; 10: 1515-21.

3. Schdnỉcld N. Aczone. a topical gel ỉormuỉation of the  antíbaaerial, 
anti-ìnílammatory dapsone íor the treatm ent of acne. C un opin ỉnvestig 
Drugt 2009; 10: 474-81.

4. Webster GF. Is topical dapsone saíe in  gỉucose-6-pbosphate dehydrogen- 
ase-deCdem and sulỉonamide-aUergic patienis? J  Drugs Dcrmatoỉ 2010’
9: 532-6.

5. K irdk LH. H am esâng the antì-inũam m atory eHects o ĩ topical dapsone 
for management o ỉ acne. J  Drvỹs Dermatol 2010; 9: 667-71.

Spkier biles. As discussed on p. 2420.1, necxotic araneism 
resulting from the bite of spiders of the genus Loxoscelcs is 
usually treated conservatively with surgical repair of any 
persistent deíect. A prospeetive dinical study1 of 31 
patients with brovvn reduse spider bites indicated that 
treatment with oral dapsone lOOmg daìly for 14 days fol- 
lowed by delayed surgical interventìon ư necessary 
reduced the inddence of vvound complỉcatíons and resi- 
dual scaning compared with ưeatm ent by immediate sur- 
gical exdsion. A dose of lOOmg twice daily has also been 
given for 14 days.2 An evaluation3 of the management of 
brovvn reduse spider bites íound that comxnon ơeatments 
did not reduce healing time or scarring; dapsone vvas asso-

dated vvith slower healỉng rate and an increased risk of 
scarring.

1. Rees RS, t í  a l  Brown reduse spider bỉxes: a comparlson of early surgỉcaỉ 
exdsỉon versas dapsone and deỉayeđ surgicaỉ excỉsỉon. A m  Surg 1985; 
202: 659-63.

2. Kỉng LE, Rees RS. Dapsone treatm em  of a brown reduse bite. JAMA 
1983; 250: 648.

3. Mold JW, Thompson DM. M anagem ent of brown ređuse spider bỉtes ỉn 
primary care. J  Am Board Fam Praa 2004; 17: 347-52.

Ibxoplasm osiỉ. For m entỉon of the use oỉ dapsone in the 
primary prevention of toxoplasmosis, see under Pyiimeth- 
amine, p. 663.ỉ.

Adverse Effects
Varying degrees of dose-related haemolysis and methaemo- 
globinaemia are the most Irequently reported adverse 
effects of dapsone, and occur in  most patients gíven oral 
doses of more than 200 mg daily; doses of up to 100 mg daily 
do not cause signiíicant haemolysis, but patients with G6PD 
delidency are affected by doses above about 50 mg daily.

Although agranulocytosis has been reponed rarely vvith Ị 
dapsone when used alone, reports have been more common 1 
when it has been used with other drugs in the prophylaxis ■ 
o í  malaria. Deaths due 10 agranulocytosis, aplastic anaemia, i 
and oiher blood dyscrasias have been reported. ị

Rash and pruritus may develop. Serious cutaneous ị 
hypersensitivity reactions occur rarely and ìndude 
maculopapular rash, exíoliative dennatitis, toxìc epidermal 
neaolysis, and Stevens-Iohnson syndrome. Fixed drug 
eruptions have occurred.

A 'dapsone syndrome' may occur aítcr 4 to 8 vveeks of 
treatment and resembles mononudeosis in its presentation 
(see Hypersensitivity, p. 285.1).

Peripheral neuropathy with motor loss has been reported 
in patients on dapsone for dermatological conditions. 
Peripheral neuropathy may occur as part of leprosy reaction 
States and is not an indication to stop dapsone.

Other adverse ettects occur inírequently and indude 
nausea, vomiting, anorexia, headache, hepatitỉs, insomnia, 
psychosis, and tachycardia.

Carcinogenicity. A survey of 1678 leprosy patients 
admitted for ưeatment to tbe National Hansen’s Disease 
Center in the USA bervveen 1939 and 1977 indicated that, 
although dapsone has been implicated as a cardnogen in 
animals, tbe use of dapsone did not appear to alíect signiB- 
cantly the risk of cancer in these patients.1 The Interna­
tional Agency íor Research on Cancer conduded2 that 
there was limited evidence for the cardnogenỉdty of dap- 
sone in animab and insuỉ&dent data to be able to dassiíy 
the cardnogenỉc risk in humans. A subsequent retrospec- 
tive cohort study3 also íound no signihcantly increased 
risk ol death or death ừom  cancer among patients vvho 
received dapsone for treatm ent of ocular inflammatory 
disorders.

1. Brimon LA. a  al. Canccr mortaliry among paticnu with Hafuen's 
dỉscase. J  Natl Cancer Im t 1984; 72: 109-14.

2. 1ARC/WH0. Some pharmaceutícal drugs. MKC monoỊỊrapíìỉ on the
evalvatiơn ữf carânogmie riíkí to humatu volumc 24 1980 (updaied 
07/04/98). Also avaiỉable at: http://Dionograph5.iarc.fr/HNG/
M onognphs/vol24/voỉum e24.pdỉ (accessed 16/07/10)

1 3. Kempen JH. eí aỉ. Overall and cancer related mortalitY among patỉents 
with ocular taillammatlon ưeated with immunosuppressive đrugs: 
reưospcctive cohort study. Abridged vcrsion: BMJ 2009; 339: b2480.
Pull vcrsion: http://www.hm j.com /cgi/content/full/339/jul03_l/
b24S07view=long&pmid* 19578087 (accesred 07/06/10)

Effeds on tfie blood. Hamolysis is the most ỉrequent ser- 
ious adverse e£fea oỉ dapsone and may occur at oral doses 
of 200 mg or higher daily.1 Red blood cells may contain 
Heinz bodies and there is a reduction in their life span.2 
Well-known risk ỉactors indude G6PD delidency,3 
methaemoglobin reductase dehdency, and haemoglobin 
M trait; haemoglobin E trait may also increase susceptìbil- 
ity to haemolytic reactions.2 Haemolytíc anaemia has been 
reported in a neonate alter ingestion of dapsone in breast 
milk.4 Clinically relevant haemolysis or anaemia was not 
reported in patients ưeated with topical dapsone gel 5% 
for acne, induding patients w ith G6P0 deỉidency .5 How- 
ever, u s  licensed product iníormation States that some 
individuals with G6PD deBdency using dapsone gel have 
developed Iaboratory changes suggestive oí mild haemoly- 
sis.

Methatmogìobìnaemia,6 although common, is rarely 
symptomatic.1 Hovvever, severe cyanosis was assodated 
with methaemoglobinaemia alter an inadvertent overdose 
with dapsone in an HTV-positive patient with suspected 
pneumocystis pneum onỉa.7 Methaemoglobinaemia has also 
been reported in an HlV-negative patient with severe renal 
impairment. vvho had previously undergone liver and 
kidney ưansplantations and who was receiving dapsone lor 
prophylaxis of pneumocystis pneumonia.* The metabolite 
dapsone hydroxylamine is probably responsible íor the 
methaemoglobinaemia and haemolysis assodated with 
dapsone.3 Studies .have shown ’ -10 that use of dapsone with 
dmetidine, which inhibits production of the N-hydroxy

metabolite, has resulted in a  decrease in methaemoglobi 1 
levels, at least in  the short tenn.

Agranulocytoỉừ has occurred rarely on use oí dapsone i 1 
leprosy and skin dỉsease. More cases have been seen wit 1 
use for malaria prophylaxis11 (see also under Pyrimetỉi - 
amine, p. 663.2) and dermatỉtỉs herpetưormis.12 Th: 
reaction is usually seU-limiúng once the drug is withdrawT, 
but íatalities have occurred.12-13

Apỉastic anaemia has been reported.Kls Of 11 íatalitie! 
attributed to dapsone reported to the British and Svvedish 
advetse reaction registers16 between 1968 and 1988, seven 
were due to vvhite blood cell dyscrasias; none wer ■ 
attributed to red cell dyscrasias, although such reaction, 
íormed almost half of all serious reactions reported fo 
dapsone.

Pure red ctll aplasia has been reponed in an elderly patien 
takỉng oral dapsone daily for granuloma annulare.17

Thrombocytosis was reported in a patient vvith A1DS 
receiving dapsone prophylactically.15 

See also Hypoalbuminaemia, p. 285.2.
! 1. Jop!ing WH. sidc-effects of antileprosy drugs in common use. Ltpr Rr

1983;54:261-70.
i 2. Lachani NA. Tanaka KR. Case repon; liapsone-associaicd Heinz body 

hemolytic anemia in a Cambodian vvoman wi(h hemoglobin E trait. A>r, 
J  Mtđ Sà  1987; 294: 364-8.

3. Youngster ỉ. et a i  M cdicaúons and gluco$e'6-phosphate đehydrogcnasc 
deRciency: an evidence-bascd review. Drug Safety 2010; 33: 713-26.

4. Sanders sw. tí al. Hciĩiolytic anemia induced by dapsone transmitted 
through breast milk. Ann ìnient Med 1982; 96: 465-6.

5. Pỉeue ww. tí ai. Hematoiogic safeíy of dapsone geỉ. 5%, íor topical 
ưearm ent of acne vulgaris. Arch Dtmưnoì 2008; 144: ỉ  564-70.

6. Ashurst JV, tí  aì. Paihophysiologíc mechamsms. diagnosiỉ. and 
managemem of dapsone-induced methcmoglobinemia. J  Am Osteopath 
AiíocÍOIO; 110: 16-20.

7. Seaion RA tí  aỉ. Đỉue and brcathless. Hữíp Med 1999; 60: 530.
8. Ward KE, McCarthy MW. Dapsone-induccd methemogỉobinemia. Ann 

Pharmacother 1998; 32: 549-53.
9. Coleman MD. tí  aỉ. The use oỉ cimeiidine as a sdecrívc inhibitor oỉ 

dapsone N-hydroxylation ỉn m an. Br J  Clirt Pharmaccl 1990; 30: 761-7.
10. Rhodes LE, tí ai. Cỉmetỉdine improveí the therapeutỉc/toxlc ratio of 

dapsone ÌTi paiíents on chronic dapsone therapy. Br J Dermatoì 1995; 
132; 257-62.

11. Firkin FC. Mariani AJF. Agranulocytosis due to dapsone. M edSAuỉt 1977; 
2:247-51.

12. Cockbum EM, tí  aỉ. Dapsone-ỉnduced agranulocytosis: spontaneous 
reporting data. Br J D tm aioỉ 1993: 128: 702-3.

13. B am  p. Fatal dapsnne agranuloqtoris ín a Melanesian. LcprRev 1986; 
57: 63-6.

14. Foucauld J, tí  al. Dapsonc and aplasỉic anemia. A m  Intem Med 1985; 
102: 139.

15. Meyerson M A Cohen PR. Dapsone-induced apỉastỉc anaemia in a 
worrun with bullous systemic lupus eryihemaiosus. Mayộ Clin Proc i 994; 
69: 1159-62

16. Bjõrkman A, Phillips-Hovvard PA. Adverse reactíons to sulía drugs: 
implicadons íor malaria chemoiherapy. Buíỉ WHO 1991; 69: 297-304.

17. Borrás-Bỉasco J, tí  aì. Pure red ceỉl aplasia assođated wiih dapsone 
ứierapy. Aim Pharmacoihcr 2005; 39: 1137-8.

18. Wynn RF, tí a l  Case report of dapsone-reỉated ihrombocytosb in an 
A lbs paiiern. Am J Med 1995; 98: 602.

Effects on the eyes. There have been rare reports1'4 of 
ocular toxicity, usually resulting in permanent loss of 
visual acuity, aíter overdoses with dapsone. Toxic elíects 
included blurring of Vision, 1'2 opric atrophy,1 ischaemic 
retinopathy, ischaemic optic neuropathy,3 and bilateral 
macular in la rn io n / These effeas were thought to be due 
to acute hypoxia and obstruaion with red cell íragments. 
A case of anterior ischaemic optic neuropathy3 has also 
been reported in a patient taking usual doses of dapsone 
for dermatitis herpetiformis.

1. Daneshmend TK. The neuroioxidty oí dapsone, Adverse Drug React Acute 
Poìsonmg Rcv 1984; 3: 43-58.

2. Alexander TA, tí ai. Presumed DDS ocular toxiciry. ìndian J Ophthũhnoỉ 
1989;37: 150-1.

3. Seo M*s, tí al. Dapsone maculopathy. Korean J  Ophthalmol 1997; 11 :70-
3.

4. Chakrabarti M. tí  aỉ. Bilateral macular iníarcrion due ro diaminodiphe- 
nyl sulíone {4,4' DDS) loxiciry. Retina 1999; 19: 83-4.

5. Chalioulias K. tí  al. Anterior ischaemic optic neuropathy associatcd widi 
Dapsone. Eye 2006; 20: 943-5.

Effech on the liver. Toxic hepaticis and cholestatic jaun- 
dice have been reported by licensed prođua inỉormation 
to occur early in dapsone therapy. Jaundice may also form 
part of the dapsone syndrome (see Hypersensitivity, 
p. 285.1). Deterioration in liver íunction tests during dap- 
sone ưeatment has been noted in a patient with dermatitis 
heipetưormis and primary sđerosing cholangitis.1

1. Kirby B, t í  a i  Abnormai livcr lunciion tests índuced by dapsone in a 
patient wỉth dermadtìs herpctiíormis and primary sderosing dioỉangỉtis. 
BrdDtrmatot 1999; 141: 172-3.

Effech on the lungs. Hypersensitivity reactions to dapsone 
usually affect thc skin, bui there have been rare reports of 
dapsone hypersensitivity presenting with íever, vvheeáng, 
and pulmonary eosinophilia.1'4 Pulmonary eosinophilia 
occuưed in one patient taking dapsone ỉor urticaria1 and 
in another taking dapsone as part of the WHO multidrug 
ơeatm ent regimen for leprosy.2 In both patient symptoms 
resolved w hen dapsone was stopped and occurred again 
on rechallenge. Another patient3 knovvn to develop lever 
and wheezing when taking dapsone for leprosy was given 
a dapsone challenge for 5 days. He became acutely ill and

All cross-reíerences reíer to entries in Volume A

http://www.cdc.80v/mmwr/PDF/rr/
http://aid5info.nih.gov/
http://Dionograph5.iarc.fr/HNG/
http://www.hmj.com/cgi/content/full/339/jul03_l/
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had a high absolute eosũiophlỉ count; symptoms resolved 
2 vveeks after stopping dapsone.

1. Jaffuel D, et aỉ. Eosinophilic pneuraonỉa ỉnduceđ by dapsone. BMJ 1998; 
317: 181.

2. Kaur J, t í  ai. Dapsone-induced eosmophilic pneumonỉtỉs in a lcprosy 
patíent. ỉndian J  Lepr 2005; 77: 267-71.

3. A rum hathỉ s, Raju s. Dapsone induced pulmonary eosinophỉỉỉa m th o u t 
cutaneous aOergỉc maniíestations—an unusuaỉ encounter—a case 
report. Aữã Leprol 1998; 11: 3-5.

4. ian ier M, t í  al. Puim onary eosỉnophilỉa assođated vvỉth dapsone. Lanetí 
1994; 343: 860-1.

Effeds on mental State. Psychiaưic adverse effects have 
been reported in leprosy patients receiving dapsone, but 
the role of dapsone in this effect is poorly defined.1'* 
Manic-depressive reactions have been reported in  2 
patients2-3 w ith skin disorders and psychosis4 was reported 
in  a patient being treated for leprosy. These reactions 
appeared to be idiosyncratic reactions to dapsone. In all 
cases symptoms resolved when dapsone was stopped.

1. Daneshmend T. ỉdỉosyncratỉc dapsone ỉnduced manỉc depression- BMJ 
1989:299:324.

2. Cannichaeỉ AJ. Paul CJ. Idỉosyncradc dapsone induceđ m anỉc 
depressỉon. BMJ 1989; 298: 1524. Correction. ibid.ỉ 299: 56.

3. Gawkrodger D. M anỉc depression ỉnduceđ by dapsone ỉn patlent with 
dermatícis herpetíỉormỉs. BMJ 1989; 299: 860.

4. Baỉkrishna. Bbacỉa MS. Dapsonc-induced psychosis. J  lĩuiian Med Assoe 
1989; 87: 120-1.

Effects on the nèrvous System. A case reviewl oí 21 
padents who had dapsone-induced neuropathy reported 
that the median ãm e to onset of symptoms was about 1 
yean -with a  range of 11 days to 18 years. Symptoms 
occuưed in  patients taking doses varying bom  25 to 
800mg/day and after a total cumulative dose of 4  to 
1500 g. Most patients had either pure motor or mixed sen- 
sory-motor neuropathies, while pure sensory neuropathy 
was rarely reporteđ. Patients generally recovered, either 
partially or completely, vvithin One year of stopping dap- 
sone. Progressive multìíocal leukoencephalopathy has 
been reported in a patìent with SLE ơeated vvith a dap- 
sone-containing regúnen, although it was unclear what 
role dapsone had played.2

1. Méry L. t í  ai. Polynévrite sensitỉve induíte par ỉa dapsone (Disuỉone). 
A m  Dermatol Venêrtol 2003; 130:447-9.

2. Stahỉ NI. Progressive multiíocal ỉeukoencephaỉopathy in  a rmnỉmaỉỉy 
ỉnưnunosuppressed patỉent with systemic ỉupus erythematosus treated 
with dapsone. J  Rhtumaíoỉ 2008; 35: 725-7.

Effects on the poncreas. Acute pancreatitis has been asso- 
tíated with the use of dapsone to treat dermatitis herpeti- 
formis in an  87-year-old man.* Symptoms resolved on 
stopping dapsone but recurred upon rechallenge.

1. Jha SH. t í  ai. Dapsone-índuced acute pancreatítis. A m  Pharmacoơưr 
2003; 37: 1438-40.

Effeds on tuste. A persistent svveet taste and tingling oỉ 
the face and lips was described in a patient receivũig dap- 
sone íor ocuỉar dcatriáal pemphigoid.1 The symptoms 
resolved w hen dapsone was stopped.

1. S u íin o u s SN, Morgan SJ. A previously unrecognised side effecĩ o( 
dapsone Br J  Ophlhaìmol 1997; s i :  1113-14.

Hyperpigmentation. Hyperpịgmented macules vvere 
reported in  32 of about 800 children given dapsone with 
pyrimethamine íor 3 months o r more for malaría prophy- 
laxis.1 The reaction was attributed to dapsone.

1. David KP, t í  a i  Hyperpỉgmented derroaỉ macuỉes in chiỉdrea íollovving 
the admỉnistratỉon of Maỉoprỉm for tnalaria chemoprophylaxis. Trans R 
Soc Ttvp Med Hyg 1997; 91: 204-8.

Hypersensitiviiy* Dapsone syndromc ỉs a rare idiosyncratic 
hypersensitivity reaction, although it has been suggested1'3 
that tho inddence has increased slnce the introductỉon of 
multidrug therapy for leprosy. It usually occurs in the fírst 
4 to 8 vveeks o! therapy, ỉs not đose-rđated, and resolves 
v v ỉth in  1 4  days on stopping dapsone. Dapsone syndrome 
may also occur vvithin 1 to 2 vveeks of stopping the dmg, 
due to its long elimination half-iưe and high protein bind- 
ing .4 Common clinical symptoms may indude exanthema- 
tous rash, fever, hepaũtis (cholestatỉc and hepatoceỉỉuỉar 
inịuries), eosinophilia, iymphadenopathy, and mononu- 
deosis. The syndrome has occurred in leprosy patients,5*6 
in patients w ith skin disorders,7 in  patients w ith AIDS tak- 
ing dapsone £or prophylaxis of pneumocystis pneumonia,4 
and in patients taking weekly dapsone (with pyrimeth- 
amine) for malaria prophylaxis.8 Fatalitles have 
occurred.910 Desensitisation has been successhilly carríed 
out in several patients vvith AIDS who had hypersensi- 
tivity to dapsone.1 U2

1. Rỉchardus JH. Smỉth TC. Increased inddence in ỉeprosy of hypersensỉ- 
dvỉty reactìons to dapsone alter Introductíon oỉ m oĩtidnỉg therãpy. U pr  
Rtv 1989; 60 :267-73 .

2. Kumar RH. t í  aL Dapsone syndrome—a flve year retrospeạỉve analysỉs. 
Indian J  Lepr 1998;70:271-6 .

3. Rao PN, Lakshm i TSS. Increase in  the in ddence  of dapsone 
hypersensỉtỉvỉty syndrome—an appralsaỉ. LeprRev 200Ị; 72: 57-62.

4. Lee KB. Nashed TB. Dapsone-lnduced sulione syndrome. Artn 
Pharmacother 2003; 37: 1044-6.

5/ Alves-Rodrigues EN. t í  aỉ. Dapsone syndrome wỉth acute renal íailure 
during leprosy treatm enu case report. Braz J  lnfeữ Dừ 2005; 9z 84-6. ■

6. Bucaretchi F. t í  al. Dapsone hypersensỉtỉvity syndrome ỉn an  adolescent 
during treaonent durỉng [sicỊ of leprosy. Rev Inst Med Trop Sao Pauỉo 
2004; 46: 331-4.

7. Sener o, tí al. Severe dapsone hypersensitivtty syndrome. J  htvestìg 
AlUrgol Cìin Immunol 2006; 16: 268-70.

8. Tee AKH. ữ  ai. Dapsone hypersensitivíry syndrome masquerading as a 
vừal exanthem: three cases and  a miai-revievv. Aĩut Acad Med Singapore 
2004; 33: 375-8.

9. Prey HM. t í  al. Fataỉ reactíon to dapsone during treatm ent of leprosy. 
Arm ỉntem Med 1981; 94:777—9.

10. Agrawaỉ s. AganvaUa A. Dapsone hypersensitỉvity syndrome: a  dinico- 
epidemioỉogỉcaỉ review. J  Dermatoi 2005; 32: 883-9.

11. Metroka CE. t í  a i  Desensitữation to dapsone in HlV-positive patients. 
JAMA 1992; 267: 512.

12. Cook DE. Kossey JL  Sưccesstul desensitìzatỉon to dapsone íor 
Pneumocystis carỉniỉ prophylaxỉs in an HTV-posítíve patỉent. Artn 
Pharmacolher 1998; 32: 1302-5.

Hypoalbuminaemia. Severe and often lUe-threatening 
hypoaỉbuminaemia has been reported rarely in patients 
taking dapsone for long periods for dermatitis herpetì- 
lormis.1'3 Hypoalbumínaemia usually resolves rapidly once 
dapsone is withdrawn.

1. Kỉngham JG C  t í  al. Dapsone and severe hypoalbumỉnaeraia. Lanetí 
1979;11:662-4 and 1018.

2. Foster PN. Swan CHJ. Dapsone and íatal hypoaỉbumỉnaemia. Lanetí
1981; U: 806-7.

3. Sinclair SA, t í  ai. Lííe threatening hypoalbumỉnaemla assodated w ỉth 
dapsone therapy. B r J  Dermatữỉ 1996; 135 (suppl 47): 45.

Phoiosensitivity. Dapsone-induced photosensitivity is rare 
and has been reported maỉnly among padents being ơea- 
ted for leprosy.1-2 Among 11 reported cases, skin lesions 
QCCurred ãíter 5 to 34 weeks (mẽan 13 vveeks) of dapsone 
therapy: in 8 cases, the severity required that dapsone be 
stopped. Systemỉc corticosteroids, antihistamines. and 
sunscreen lotions have typically been the mainstay of 
treatm ent.1

Dapsone-induced photosensitivity can be mimicked by 
polymorphous light eruptỉon, chronic actinic dermatitis, 
pellagra, and rarely porphyiia cutanea tarda or SLE; it may 
also occur as părt of dapsone syndrome (see under 
Hypersensitivity, above).1-2

1. De D, tí ai. Dapsone Inđuced acute photosensiũvity dennatìtỉs; a case 
repon  and reviẽw oỉ Uterature. Lepr Rev 2007; 78: 401-4.

2. Kar BR. Dapsone-Lnduced photosensỉtlvity: a rare dỉnỉcat presentatíon. 
Phơtodermatoỉ Photoimmunoi Photomed 2008; 24: 2 7 0 - ỉ .

Treatment oỉAdverse Effects
In severe overdosage, repeated oral doses of activated 
charcoal should be given with the aim of preventing 
absorption o( dapsone but also to ald the elimination of 
dapsone and its monoacetyỉ metabolite. Methaemoglobin- 
aemia has been treated w ith slow intravenous injections of 
methylthỉoninium chloride 1 to 2 mg/kg repeated aíter 30 to 
60 minutes ư necessary; due to the long half-liỉe of dapsone 
and its metabolites. seiious overdoses vvill usually require 
regular dosing every 6 to 8 hours ỉor 2 to 3 days. 
M ethylthioninium chloride shoulđ not be given to patients 
vvith G6PD debdency since it will not be eữective. 
Haemolysis has been treated by iníusion of concentrated 
hum an red blood cells to replace the déưnaged cells. 
Supportive therapy indudes giving oxygen and ũuids.

Patients who develop dapsone syndrome (see Hyper- 
sensitivity, above) may require several weeks of cortico- 
steroid therapy.

Overdosage. Reíerences.
1. Dawson AH, W hyte ỈM. Management of dapsone poísonỉng compỉỉcated 

by methaemogỉoblnaemia. MedToxiad Advene Drug Exp 1989; 4 :387-92.
2. Endre ZH. tí  ai. Successtuỉ treatm ent of acute dapsone ỉntoxication using 

charcoal hemoperỉusion. Aust N  Z J  Med 1983; 13: 509-12.
3. Hoeteỉm ans RMW, t í  al. Combined dapsone and  c!oỉazimỉne 

intoxicatíon. Hum Exp Toxicoi 1996; 15: 625-8.
4. Ferguson AJ, Lavery GG. Deliberate seỉỉ-poỉsoning vvith dapsone: a case 

report and summary of relevaru pharmacology and treatm eni. 
Anaesthesia 1997; 52: 359-63.

5. Southgate HJ. Masterson R. Lessons to be leamed: i  case study 
approach: prolonged methaemoglobínaemia due to inadvertent dapsone 
poisonỉng; neacm ent m th  methylene blue and exchange transhisỉon. J  
R Sơc Health 1999; 119: 52-5.

6. Park KH. t í  al. Dapsonc ỉntoxỉcation: cỉỉnỉcal course and characterỉstics. 
Cỉirt Toxicol 2010; 48: 516-21.

Precautions
Dapsone should not be used in patients vvith severe 
anãemia. It is recommended that regular blood counts be 
periormed during treatment. Patients debdent in G6PD or 
methaemoglobin reductase, or vvith haemoglobin M are 
more susceptible to the haemolytic effects of dapsone. 
Dapsone contains the sulỉa moiety (-S02NH2) and the UK 
licen sed  p ro d u c t in ỉo rm a tio n  S tates th a t  i t  is 
contra-indicated in patìents vvith a suUonamỉde (sulía) or 
sulíone allergy. For ỉurther inỉormation on cross-reactivity 
betvveen sulỉa-containỉng drugs see Hypersensitivity, under 
Sulfamethoxazole, p. 367.3.

W here possible, liver íunction should be monitored 
during treatment.

The benebts of dapsone in the tteatm ent of leprosy 
during pregnancy are thought to outvveigh any potendal 
risks to the pregnant patient or fetus. Some reconunend ỉolic

add  5 mg daily for leprosy patìents receiving dapsone during 
pregnancy.

Breast teeding. Dapsone is distributed into breast milk 
and the last available guidance bom  the American Acad- 
emy of Pediatrics1 stated that, although usualỉy compatíble 
vvith breast íeeding, use oí dapsone ỉn  a breast-íeeding 
mother has resulted in suưonamide detected in the 
inỉant’s urine.2 There bas also been a report of haemolytic 
anaemia ìn a brea$t-fed ìníant (see Effects on the Blood, 
under Adverse EHects, p. 282.2). A study in 3 vvomen 
who were given a single dose of dapsone 100 mg plus pyri- 
metbamine and chloroquine estúnated that ư their inỉants 
were breast-ỉed they would teceive 4.6, 10, or 14.3%, 
respectively, of the matemal dose in the 9-day period after 
it was given.5

1. American Academy o ỉ Pediaoics. The transỉer o ỉ drugs and  o ther 
chemicaỉs ỉnto hum an mlDc. Pediaùia 2001; 108:776-89. [Reứred May 
2010] C «rection. ữrid.-, 1029. Also available aL http://aappolicy. 
aappũbdcatỉons.org/cgi/contenưfuIỈ/pedỉatxỉcs%3bl08/3/776 (ãccessed 
03/10/07)

2. Dreỉsbadt JA. Suỉphooe levds In breasc milk o ỉ m othen on suỉphone 
therapy. Lepr Rev 1952; 23: 101-6.

3. Edsteỉn MD, t í  aỉ. Excretion oỉ chỉoroquine, dapsone and pyrim eth ' 
amỉne ỉn hum an mĩtìe B r lơ in  Pkarmacoỉ 1986; 22:733-5.

Porphyria. Although dapsone has not been dassiAed ỉn  
the Drug Database for Ácute Porpbyria compiled by the 
Norvvegian Porphyria Centre (NAPOS) and the Porphyria 
Centre Sweden, 1 both Porphyria South Aỉrica2 and the 
European Porphyria Network3 dassiíy dapsone as unsaỉe 
and recommend it be avoided in patients with porphyiia.

1. The Dnig Database for Acute Porphyria. Available au http ://w w w . 
drugs-poiphyria.ỡrg (accessed 12/10/11)

2. Porphyria South Aửỉca. Avaỉlabỉe au  http://w eb.uct.ac2a/depts/ 
porphyrỉa/(accessed 12/10/11)

3. European Porphyria Network- Avaiỉabỉe at: h n p ://www.porphyria- 
europe.com (accessed 12/10/U)

Pregnancy. Reterences.
1. Brabin BJ. t í  aỉ. Dapsooe therapy ỉor malaría duiỉng pregnancy: 

matemaỉ and ỉetal outcomes. Drug SaỊtty 2004; 27: 633-48.

Interactíons
Serum concentratìons of dapsone are increased, w ith a 
consequent increased risk of adveise eữects, yvhen given 
with probenedd, probably as a result oỉ reduced renal 
excretion of dapsone. Increased dapsone and trimethoprim 
concentrations have also been reported in patỉénts receiving 
both drugs, who may similarly be at greater risk of dapsone 
toxidty. RUampidn reduces serum concentrations of 
dapsone to a level that may compromise eííicacy in 
iníections other than leprosy. Riíámpidn concenttations are 
genera lly  unaỉíec ted . D apsone m ay reduce  th e  
anti-inílammatory eỉỉects of do{azũnine (p. 274.2).

AnHboderíals. In a study oỉ AIDS patients with pneumo- 
cystis pneumonia, the mean peak sẹrum concentrations of 
dapsone aíter 7 days were 1.5 micrograms/mL aỉter 
lOOmg daily and 2.1 micrograins/nil alter the same dose 
vvith trimethoprim 20mg/kg daily; concẹntrations of tri- 
methoprim were also increased.1 Elevated dapsone con- 
centrations may contribute to the toxidty and the eỉScacy 
oỉ this combinatìon.

1. Lee BL. t í  ai. Dapsone. trỉmethoprỉm, and  suỉfàmethoxazoỉe pỉasma 
levels during treatm ent of Pnetunocystís pneum onỉa ỉn patients w ith  the 
acquỉred immunodefidency syndrome (AỈDS). A m  Intem Med 1989; 
110: 606-11.

Antỉmalarials. Although some lỉcensed product iníorma- 
tion has wamed that dapsonc-ỉnduced haematotoxidty 
couid be potentíated by íolic add  antagonists such as pyri‘ 
methamine, the tolerabiliry of dapsone plus pyrimethamine 
was similar to dapsone aỉone when each ưeatm ent was 
given on a once-weekIy basis to patients with HĨV iníec- 
t io n .1 D ap so n e c o n c e n tra tio n s  vvere n o t  s ig n if ican tly  h ig h -  
er in patients receiving dapsone plus pyrimethamlne than 
in those receiving dapsone alone.

1. Falioon J. t í  aỉ. Pharmacoltínetỉa and salety of weekly dapsone and 
dapsone plus pyrimethamine ỉor prevention of pnexunocystis pneu- 
monia. Anttmiavb Agatís Chemother 1994; 38: 1580-7.

Gastroỉntestinal drugs. Cimetidine has been reported to 
increase the area under the curve ỉor dapsone, but to 
decrease the area under the curve for the metabolite dap- 
sone hydroxylamine. Haematotoxiáty is thought to be 
related to production of this metabolite (see EHects on the 
Blood, p. 282.2).

Antímicrobỉal Action
Dapsone is a suUone active against many bacteria and some 
protoíoa, but it is mainly used íor its action agâinst 
Mycobacícrium leprae. Like the sulỉonamides it may inhibit 
folic add synthesis in susceptible organisms although this is 
not considered to be the mechanism oí action in M. leprae. lt 
is usually considered to be bacteriostatic against M. leprae, 
although it may also possess weak bacteriddal actívity. As 
with the sulíonamides, antibacterìal activity is inhibltẽd by

http://aappolicy
http://www
http://web.uct.ac2a/depts/
http://www.porphyria-europe.com
http://www.porphyria-europe.com
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p-aminobenzoic acid. Dapsone is also active against 
Pneưmocystis jirơvedi. Plasmodium falàparum is generally 
only moderately susceptible, but the drug's antíplasmodial 
activity is markedly ỉncreased w hcn  -used w ith a 
dihydroỉólate reductase inhibitor such as pyrimethamine 
(p. 662.3).

Secondary (acquired) dapsone resistance of M. leprae is 
mainly assotiated w ith dapsone being used on its own. 
Primary dapsone resistance has also been reported vvith 
increasing ừequency in areas with secondary resistance. 
Resistance oỉ M. leprat to dapsone should be suspected 
whenever a patient relapses dinically and bacteriologically.

Drug resistance. Monotherapy with dapsone was the 
Standard of treatm ent for ali ĩorms of leprosy until the 
1980's, w hen concems about dapsone resistance led WHO 
to inưoduce a multidrug tteatment (MDT) regimen con- 
sistìng of dapsone, riíampidn, and doíaãm ine. Long-term 
follow-up studies1-2 designed to evaluate the eíĐcacy of 
WHO MDT regimen reported rẹlapse rates oi 1.1 to 9% 
after a mirýmum of 2 years treatment. Drug sensitivity 
analyses were reported for 15 of these patìents; no resis- 
tance to doỉazũnine or rilampidn was reported, vvhile iso- 
lates from 3 patients showed dapsone resistance.' An eva- 
luation of drug resistance aíter the introduction of WHO 
MDT regimen in NepaP conduded that secondary resis- 
tance to dapsone does not develop under this regimen. In 
a 25-year follow-up study,4 re-treatment vvith an alterna- 
tive dapsone-containing MDT (riíampidn 1.2 g plus dofaz- 
imine 1.2 g given ona a mơnth, plus dapsone lOOmg daily 
for 1 year) signihcantly reduced the rate of relapse among 
multíbacillary leprosy patients previously treated with 
dapsone monotherapy. Sơains of Mycobacterium lq>rae vvith 
multiple resistance to riỉampidn, otloxadn, and dapsone 
have been isolated írom a patient who had previously 
received dapsone monotherapy followed by treatment 
vvith riỉampidn plus oũoxacin for 28 days.5

1. CeDoiu RV, a  al. Long-ierm cfficacy of 2 ycar WHO multiple drug 
therapy (MDT) ỉn m ulribadỉlary (MB) leprosy patỉents. Iní J  Lepr Oứttr 
Mycobáa Dừ 2003; 71: 308-19.

2. Nonnan G, tí  ai. Reỉapses in multibacillary paiicnu  ircaied wịth multi- 
drug therapy untíỉ smear negatívity: findings aíter twcnty yearv^/ní 
Lqrr Otíưr Mycobad Dừ 2004; 72: 1-7.

3. R odie PW, t í  al. Dapsone drug resistance ín the MDT era77m J  lepr Other 
Myeobaa Dừ 2000; 68: 323-5.

4. Jỉng z. t í  al. Twenty five years fo!low up of MB leprosy patíents reưeated 
w ỉtb a mođified MDT regimen aíter a ỉull course of dapsone mono- 
therapy. Lepr Rtv  2009; 80: 170-6.

5. Cambau E, et al. M ultidnig-rcósiancc to dapsone, riíampiđn, and 
óAoxadn in Mycobacrerium leprae. Lanctí 1997; 349: 103-4.

Pharmacokinetícs
Dapsone is almost completely absorbed írom the gastro- 
intestịnal tract and peak plasma concentrations occur 2 to 8 
hours after a dose. Steady-state concentrations are not 
attained until aíter at least 8 days of daily dosage; doses of 
lOOmg daily provide trough concentrations oí SOOnano- 
grams/mL, which are well in excess of the MIC for M. leprae. 
About 70 to 90% of dapsone in the drculation is bound to 
plasma proteins and nearly 100% of its monoacetylated 
metabolite is bound. Only very small amounts are absorbed 
aíter topical application.

Dapsone undeigoes enterohepatic recycling. Ít is vvidely 
distributed; it is present in saliva and breast mìlk and crosses 
the placenta. The halMiíe ranges from 10 to 50 hours; with a 
mean of 20 to 30 hours.

Dapsone is acetylated to monoacetyldapsone, the major 
m e ta b o li te , a n d  o th e r  m o n o  a n d  d iac e ty l d e riv a tiv e s . 
Acetylation shovvs genetic polymorphism. Hydroxylation is 
the othẹr mạjor metabolic pathway resuldng in hydro- 
xylamine dapsone, which may be responsible íor dapsone- 
assodated méthaemoglobinaemia and haemolysis.

Dapsọne is mainly excreted in  the urine, only 20% of a 
doseas unchanged drug.
Reíerences.

1. Zuidem a 2. t ì  al. Cỉinỉcal phannacokỉoetics of dapsone. ơ ìn  
Pharmacokina 19*6; 11: 299-315.

2. M ay DG. tì  aL H ie  disposltion oí dapsooe ìn òrrhosis. ơ in  Pharmaal Ther 
1992; 51: 6*9-700.

3. Mỉrochnick M, t ì  aí. Pharmacolônciìcs of dapsone ỉn chỉldren. J  Pediaữ 
1993; 122: 806-9.

4. OpravU M. t ì  aỉ. Levels of dapsonc and pyrimeihamỉne ỉn serum dudng 
once-weeldy dosing íor prophylaxỉs of Pneum ocyỉtú carlniì pneumonia 
and  toxoplasmỉc encephaliti]. Anúmiưab Aịo ĩB  Oumotíur 1994; 38: 
1197-9.

5. Gatd G, t ì  aỉ. Pcnetration of dapsonc ỉnto cerebrospỉnal ũuid of patíenu 
w)th AỈDS. J  Antimicrot Chrmóthtì 1997; 40: 113-15.

6. M ỉrodinỉdc M. «1 al. Phannacokinetics of dapsone adminỉstered daily 
and Tveekỉy ỉn bum an  immunodeỉidency vinis-tnlected chỉỉdren. 
Antimỉcrob A ptna aitìnothcr 1999; 43: 2586-91.

7. Mirochnỉck M, t ì  aỉ. Populatỉon pharmacokinetics of dapsona in chỉldrcn 
w ith bum an immunodc&dcncy vinis iníeciion. ơ in  Pharmacoỉ Thtì 
2001; 70: 24-32.

8. Thỉboutot DM, t ì  al. PharmacoldncDa of dapsone ge l 5% ỈOI ihe 
tteạtm ent of acne vulgariỉ. ơ in  Pharmaakma  2007; 46: 697-712.

M etaboiiỉm . M easurement of the relative activity of the 
two main routes of dapsone metabolism (acetylatìon and 
hydroxylation) suggests that the risk of adverse eHects is 
greater in individuals in whom the N-hydroxylation route

All cross-reíerences reíer to entries in Vọlume A

predominates.1 This is consistent with the hypothesis that 
the toxidty of dapsone is related to production of an active 
metabolite. See also Eííects on the Blood, p. 282.2.

1. Bluhm RE, a  al. Ocvelopmem of dapaonc tox ỉáty  in  padenu  with 
inílanunatory dermatoses: actỉvity o ỉ acetylation and hydroxyỉatỉon of 
dapsone as rỉsk íaaors. Clin Pharmacol Thtr 1999; 65: 598-605.

Preparations
Proprietary Preparations (details a re given in  V olum e B)

Single-ingredient Preparatíons. A r g D apst; Canad.-. Aczone; 
Gr.: Sulíona; Irtdia: A cnesone; Mex.: Dapsoderm-X; phũ ipp .:  
L epravin Port.: Sulíona; sp a in :  S u lío n a t; Thai.: Dopsan; USA: 
A czone.

Mubi-ingredient Preparalions. A u s t r a ì M aloprim t; Austria: Iso- 
p ro d ia n t: Fr.: D isulone; s ingapore . Pyrisone; Thai.: Leprom ix 
MB; Leprom ix PB.

Pharmacopoeial Preparations
BP 2014: D apsone Tablets;
USP 36: Dapsone Oral Suspension; D apsone Tablets.

D a p t o m y c ỉ n  IBAN, USAN, riNNỊ 

Daptomiđna; Daptomycine; Daptomycinum; LY-146032;
AanTOMULiMH.
/V-Decanoyl-L-tryptophyl-L-asparaginyl-L-aspartyk-threonyl- 
glycyl-L-ornithyl-L-aspartyl-D-alanyl-L-aspartylglycyl-D-seryl- 
r/ireo-3-methyl-L-glutamyl-3-anthraniloyl-L-alanine 1.13-3.4- 
laaone. I
C72Hio,N,A6=1620.7 
C4S — 103060-53-3.
ATC — J01XX09.
ATC Vet — QJ01XX09.
UNII — NWQ5N3ỈVKK.

Uses and Administration
Daptomydn is given for the treatment of complicated Gram- 
positive infeaions of the skin and skin structures, and 
Staphylococcus aureus bacteraemia, induding right-sided 
endocarditis, caused by metidllin-susceptible and metidl- 
lin-resistant strains.

For details of these iníections and their ueatment, see 
under Choice of Antibacterial, p. 172.2.

For the ireatment of skin and soft-tissue iníections, 
daptomydn is given by intravenous inhision over 30 
minutes, or by intravenous injection over 2 minutes, in a 
dose of 4 mg/kg once daily íor 7 to 14 days. A higher dose of 
6 mg/kg once daily is given for 2 to 6 weeks in the ơeatm ent 
of bacteraemia.

For details of dosage modihcation in patients with renal 
impaữment, see p. 286.2.

Daptomydn has also been investigated for use in other 
indications. induding vancomydn-resistant enterococcal 
inlections and complicated urinary-tract intections. 
Reíerences.

1. Femon c. tí  ai. Daptomycin. Drugs 2004; 64: 445-55.
2. Steenbergen JN, t í  aỉ. Daptomycin: a lipopepúde anúbioiic íor the 

treatm ent ot seríuus Gram-posinvc inỉectiotiỉ. J  Antimicrob ũưmothcr 
2005; 55: 283-8.

3. Schrievtr CA. ti aỉ. Daptomycln: a novel cychc lỉpopeptide antÌTnicrobia\. 
Am J  Htalth-Sysi Pharm 2005: 62: 1145-58.

4. French GL. Bacteriádaỉ agenú  in ứie treatm ent of MRSA iníections— 
thc potential role of daptomycin. J  Anỉimicrob chtmother 2006; 58: ỉ 107- 
17.

5. Hair PI, Keam SJ. Dapcomydn: a review oí ỉts use ỉn the management of 
complicated skin and soft-tissue iníections and Staphylococcuỉ aureus
bacteraemia. DruỊS 2007; 67: 1483-1512.

6. Enoch DA. eí a/. Daptomycin. J lnftơ  2007; 55*. 205-13.
7. Wcis F. tí ai. Daptomycỉn. a ỉỉpopeptide amibiotic in clinical pracrice. 

Curr Opirt ỉnvesĩìỊỊ Drugs 2008; 9: 879-84.
8. Forrest GN, tí  al. CUnicaỉ experíence vviih daptom ydn for the ưeatm em  

of patients with documemed gram-positive sepiỉc arthrítís. Ann 
PhơrmacptlĩíT 2008; 42: 213-17.

9. Levine DP. Clinỉcal experience with daptomydn: bacteraemỉa and 
endocarditis. J  Antimiưob ơưmothrr 2008; 62 (ỉuppl 3): ÌU35-ÍỈỈ39.

10. W arren RE. D aptom ydn ỉn endocarđitis and baaeraem ia: a Briúsh 
perspectìve. J Antỉmicroò Chemother 2008; 62 (suppỉ 3); U125-UÌ33.

11. Gould IM. W ho's w inníng the war? J  Antimicrob Chemother 2008; 62 
(suppl 3): Íii3-iii6.

12. Sakouỉas G. Cỉỉnical outcomes with daptomyrin: a post-markering. real- 
world evaluaũon. Clin Microbiol ìnỊtữ  2009: 15 (suppl 6); ỉ 1-6.

13. Bliýotis ỈA. tí a i  D aptom ydn versus other antimiCTobial agents ỉor the 
ưeatm ent oí skin and soft tissue inỉcctíons: a meta-analysis. Ann 
PharmacothiT 2010; 44: 97-106.

14. Kosmidis c , Levine DP. Daptomycỉn: pharmacology and dìnical use. 
Exptrt Opin Pharmacother 2010; 11: 615-25.

Administration in renal impairment. Licensed produa 
information recommenđs that in patients vvith a creatinine 
dearance of less than 30mL/minute, induding those 
receiving haemodialysis or peĩitoneal dialysis, the inưa- 
venous dosage of daptom ydn should be modihed to 
4m g/kg once every 48 hours in the ơeatm ent of skin and 
soft-tissue iníections, and to 6 mg/kg once every 48 hours 
in the treatment of bacteraemia.

Altematively, a review' has suggested that critically ill 
patients undergoing iniermittent haemodialysis be given a 
dose of 4 to 6 mg/kg every 48 to 72 hours (aíterdialysis). For 
those undergoing continuous tenal replacement therapy, 4

to 6 mg/kg every 48 hours is recommended, although a dos; 
of 4 to 6 mg/kg every 24 hours or 8mg/kg every 48 houri 
can be considered for patients vvith deep-seated in íea ion :, 
or those who do not respond to Standard doses; serum-dru ; 
concenưatlon measurements and írequent monitorlng cf 
serum-creatinine kinase levels shọuld be considered whe) I 
these larger doses are used.

1. Heintz BH. t ì  al. AntimiCTobial dosing conccpts and recommcndation i 
for crỉtlcally ỈU adult patỉents receỉvìng continuous ranal replacemen : 
ứierapy o r in tenniticm  hemodialysỉỉ. Pharmaaithtrapy 2009; 29: 562 ■ 
77.

High-dose Hierapy. Due to concems regarding clinica 
íailure and emergence of resistance, some have questionec 
w hether the Standard 4- to 6-mg/kg daily dose for dapto 
m ydn is sufficient, ‘ 2 particularly for deep-seated iníec 
tions with heavy bacterìal load.J In some case reports,4- 
dinical success occurred aíter higher doses w here standan 
doses had íailed. In a retrospective study4 of 61 patient 
treated vvith daptomydn, a mean dose of 8 mg/kg dail' 
(range 7 to 11 mg/kg daily) for a median duration of 2: 
days was well tolerated; although 3 patients (4.9%) hat 
symptomatic elevations in creatine phosphokinase. al 
cases resolved once the drug was stoppẽd.

1. Cosgrove SE. Corey GR. A balandng act; microbe versus m usde. Cli. 
lnfèct Dù 2009; 49: 181-3.

2. Moisc PA. tí  ữì. Saíety and clmical outcomes when utilư.ing high-dtỉSí 
(> 8  mg/kg) daptom ydn therapy. A n n  Pharmacother 2009; 43: 1211-9.

3. Livermorc DM. Future direciions vYith daptom>dn. J  Aniimicrr/ 
Chemother 2008; 62 (suppl 3J: ÌH4I-ÍÌÌ49.

4. Cunha BA. tí  aỉ. Pacemaker-induced Staphylococcus au teus mitral valvt 
acute bacterial endocarditis coinplicaied by persisteni bactercmia írom 1 
coronary stenu cure wiih prolonged/high-dose dapium ydn wúhou 
toxidty. Heart Lung 2006; 35: 207-11.

5. Cunha BA. tí aỉ. M ethicdlin-rcsistani Siaphylococrus au reu i (MRSA 
mitral valve acute baaerial endocarditis (AĐE) in a patieni with Job‘ 
syndrome (hypenm m unoglnbulin E syndrome) succcsshilly treaiec 
with linezolid and high-dose daptom ydn. Htarĩ Lung 2008; 37: 72-5.

6. Figueroa DA, et aỉ. Saícty oĩ high-dose intravemms daptomydr 
treatm cnt; thrce-year cumulative expericncc in a dinical program. Cỉir 
Ỉn/Kt Dừ 2009; 49: 177-80.

Adverse Effects and Precautions
The most common adverse eífects associated vvith 
daptomycin are gastroimestinal eEteas including nausea 
and vomiting, constipation, diarrhoea, and dyspepsia 
Headache, insomnia, dizziness, and íever may occur 
Injection site reaaions have occurred. Elĩens on the skin 
have induded rash and pruritus. Abnormal liver lunction 
tests and íaundice have been reported. Other reported 
adverse effects include hypertension or hypotension, renal 
tailure, dyspnoea, and anaemia. There have been rare cases 
of hypersensitivity. anaphylaxis, iníusion reaaions, and 
eosinophilic pneumonia.

Elevated plasma creatine phosphokinase (CPK) concen- 
trations during daptomydn therapy may be assodated with 
m usde pain and/or weakness, myositis, myopathy, and 
rarely rhabdomyolysis; patients with renal impairment or 
taking other drugs known to cause myopathy (see 
Interactions, p. 287.1) may be at increased risk. All patients 
should be monitorcd íor the development of muscle pain or 
weakness, and plasma CPK concenưations measured once 
vveekly. More ừequent measurements should be perỉormed 
in those with an increased risk of myopathy. or with a 
baseline CPK concentration greater than 5 tìmes the upper 
limit of normal (ULN), or vvho develop signs of myopathy. 
Daptomydn should be stopped in patients w ith signs of 
myopathy and CPK concentrations greater than 5 times the 
ULN. or in those without reported signs of myopathy but 
vvith CPK concentrations greater than 10 limes the ULN.

D aptom ydn should be given with caution and in 
reduced dosage to patients vvith renal impairment; dinical 
response and renal íunction should be monitored closely.

Consideration should be given to stopping daptomydn 
therapy in patients who develop signs or symptoms of 
peripheral neuropathy.

Effects on the lungs. Bronchiolitis obliterans organising 
pneumonia vvith eosinophilic inhlưation has been 
reponed in an 84-year-old man after 4 vveeks of daptomy- 
cin therapy;1 dinical improvement occurred aíter the drug 
was stopped. The mechanism of toxidty was unknovvn 
and the authors suggested that it might be assodated wjth 
epithelial injury caused by daptomycin accumulating in 
the alveolar spaces.

A 60-year-old man receiving daptomydn developed 
eosinophilic pneum onia resulting in respiratory ỉailure that 
required mechanical ventilation;2 he improved after 
stopping the drug and starting corticosteroid therapy. 
Chronic corticosteTOid-dependent pneumonitis has also 
been reported in two elderly patients after they developed 
eosinophilic pneum onia during daptomydn therapy .3

The FDA identilied 7 cases of eosinophilic pneumonia 
benveen 2004 and 2010 that vvere most lỉkely assodated 
with daptomydn. The ages of the patients ranged hom  60 to 
87 years. Eosinophilic pneum onia generally developed 2 to 
4 weeks aíter starting treatm ent and all patients reponed 
improvement or resolution of symptoms when daptomydn
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was stopped; 5 patients were also given systemic cortico- 
steroid iherapy. Two patients w ere rechallenged wiửi 
daptomydn and eosinophilic pnenm onia recurred.4

1. Cobb E, eĩ a l  Orgajnizing pneum onla and  pulm onary eosỉnophilỉc 
ỉnRlưatìon assodated wỉth daptomycin. A nn  PharmacothcT 2007; 41: 
696-701.

2. Hayes D, ei al. Eosinophỉlic pneum onia induced by daptomyđn. J  ĩnỊéa 
2007; 54: e2 il-e 2 1 3 .

3. Lal Y, Assỉmacopoulos AP. Two cases o ỉ daptomycỉn-mduced 
eosinophiUc pncum onia and chronỉc pneum onitis. ơ ờ t ĩnỊect Dứ 2010; 
50: 737-40.

4. FDA- FDA drug saỉecy com m unication: eosỉnophiUc pncuraonia
assođateđ with the use of C ubidn (dapcomydn) (ỉssued 29th iuỉy, 
2010). Available ai: http://wwwida.gov/Dm gs/DnigSafety/
P o s im a rk e tD ru g S a ỉe ty In fo rm a tío n fo rP a tÌ e n ts a n d P ro v ỉd e r s /
ucm220273.htm (accessed 15/10/10)

Pregnancy. Intravenous daptomycin, 4m g/kg daily for 14 
days, was successhilly used to  ư ea t pyelonephritis asso- 
dated with vancomydn-resistant enterococd (VRE) in a 
27-week pregnant woman; no neonatal abnormalities 
were reported.1

1. Shea K. t t  al. Successíul tre a tm e n t o f vancom ydn-resistan t 
Enterococcus faecỉum  pyelonephritis  w ỉth  dap tom ydn  during 
pregnancy. Ann Pharmacother 2008; 4 2 :7 2 2 -5 .

Interaờions
There may be an  increased risk of myopathy ư daptomydn is 
given'w ith other drugs also know n to have this adverse 
eỉỉect, such as statins, ữbrates, and ddosporin. Licensed 
product iníoimation recommends stopping the latter u 
possible; othervvise, plasma creatine phosphokinase con- 
centrations should be measured m ore than  once weẹkly in 
addition to the usual precaũtíons (see Adveise Eííeds and 
Precautíons, p. 284.3).

Daptomydn is mainly excreted by renal hltration and 
caution is advised if given w ith drugs that reduce renal 
ũltratíon, such as NSAIDs and selective inhibitors of cydo- 
oxygenase-2, since plasma concentrations of daptomydn 
may be increased.

Daptomydn has been reported to  interact with a 
particular reagent used in some assays of PT-INR resulting in 
apparent prolongation of PT and elevadon oí INR.

Antimicrobial Ađion
Daptomycin is a lipopeptide an tibaaerial that is reported to 
have a spectrum ol antibaaerial activity similar to that of 
vancomydn (p. 389.1) and greater potency against most 
Gram-positive baaerial strains in vitro; it is inactive against 
Gram-negative bacteria. D aptom ydn disrupts the baderial 
cell membrane potential by binding to  the cell membranes 
in a caldum-dependent process, bu t without entering the 
cytoplasm, thus inhibiting the synthesis of protein, DNA. 
andRNA.

Daptomydn has shown activity both in vitro and in 
dinical iníection with both metidllin-susceptible and 
metidllin-resistant Stapkylococcus aureus, vancomydn-sus- 
ceptible Enttrococcus /aecalis, and some streptococd.

It is reported to show antimicrobial synergy in vitro vvith 
aminoglycosides, beta lactams, and riỉainpidn against Staph. 
aureus (induding m etidllin-resistant strains) and eriter- 
ococd (induding vancomydn-resistant strains).

Resistance to daptom ydn has been shovvn in dinical 
studies but only rarely; the mechanism of resistance has not 
been identiííed.

Reviews.
1. Boucher HW. Sakoulas G. Perspectives on  daptom yản resistance. with 

emphasis on rcsistance in Staphyỉococcus aureus. ơ ù t ĩnfeđ Dis 2007; 45:
601- 8 .

Pharmacokinetics
Daptomydn ứ not absorbed to any signiíicant extent after 
oral doses. The pharmacokinetics of daptomydn are 
generally linear at Intravenous doses ranging hom 4 to 
12mg/kg once daily. Peak plasma concentrations occur 
vvithin o .ỉ to 0.8 hours. It is distributed mainly into the 
extracellular space with a volume of distribution of about 
0.1 litres/kg. Daptomydn crosses the blood-brain barrier 
and the placenta. It is about 90% bound to plasma proteins, 
mainly serum albumin.

In-vitro studies indicate th a t daptom ydn is not 
metabolised by, and does not affect, the cytochrome P450 
isoenzyme System. Little or no metabolism is  thought to 
take place although 4 minor metabolites have been deteded 
in the urine.

Daptomycin is excreted mainly Via renal hlưation with 
about 78% and 6% of a dose recovered in the urine and 
íaeces, respectively. Ít has an elimination halỉ-Uỉe of about 8 
hours after an intravenous dose of 4m g/kg once daily for 7 
days and is prolonged in patients w ith renal impainnent; a 
two- to threeíold increase has been reported in  those with 
severe impairment or end-stage renal disease.

Daptomydn is removed tay haemodialysis or peritoneal 
dialysis.

Reíerences.
1. Dvorchik B, «  a i  PopuUtìon pharm acokinetỉcs of daptoraydn. 

Arưimicrob Agmts ơưmother 2004; 48: 2799-2807.

Preparatíons

Proprielary Preparations (details are given in Volume B)

Single-ìngredient Preparatioiu. Arg.: Cubicin; Austraí.: Cubidn; 
Austria: Cubidn; Braz.: Cubicin; Canad.: Cubidn; Chùm: 
Cubidn o&ii&ía); Cz.: Cubidn; Denm.: Cubidn; Fr.: Cubidn; 
Ger.: Cubidn; Gr.: Cubicin; Hong Kong: Cubicin; IrL: Cubidn; 
Israel: Cubidn; /to/.: Cubirin; Jpn: Cubidn; Malayshr. Cubidn; 
Neth.: Cubidn; N o r w Cubidn; NZ: Cubidn; phũipp'.: Cubidn; 
PoL: Cubidn; Port.: Cubidn; Rus.: Cubidn (KyÕKmm); Singa­
pore: Cubicin; Spain: Cubidn; Swed.: Cubidn; Switz.: Cubidn; 
Thai.: Cubidn; Turk.: Cubicin; UK: Cubidn; ukr.: Cubidn 
(Ky6HUHH); USA: Cubidn.

D e l a m a n i d  IUSAN, HNNI

Ọélámẩnid; Delamanidgm; OPC-6768B; AenaMamvi 
(2/?)-2-Methỵl-6-nitro-2-{(4-{4-[4-(trifluoromethoxy)phenoxy] 
piperidịn-l-yl}phenoxy)methyl]-2,3-dihydroimidazo[2,1-6] 
oxazole. . ■ ■ '
C25H25F3N,06=534.5 
C45 -  681492-22-8.
UNII —  800T6MIPC7.

Proíile
Delamanid is an antimycobacterial under investígation for 
the ưeatment of multldrug-resistant tuberculosis. It is an 
orally active imidazole derivative that inhibits mycolic add  
synthesis.
Reíerences.

I. Gler MT. et al. Delamanid for m ultidrug-rcsistant pu lm onary 
tubcrculosỉs. N E ngU M eđ  2012; 366: 2151-60.

Demedocycline IBAN, riNNi

Demeclocidina; Demedocydin; Đéméclocydine; Demecĩo- 
cydinum; Đemeidcx^klin; ̂ Đemẹklosiklin; Demeklosykliint; 
Demethylchlortetracydinè;fleMeknouMKriMH. 
(4S ,4aS ,5 aS ,6 S ,1 2 a5 )-7 -C h lo ro -4 -d im eth y lam in o - 
1,4,4a,5r5a,6,l 1,12a-octahydro-3,6,10,12,12a-pẹntahydroxy-
1,1 l-dioxonaphtK acếne-2-carboxam ide; 7-Chíoro-6-
demethyltetracydine. ................................
C2iH2,CINA=464.9
C45 — 127-33-3 (demedocydine); 13215-10-6 (derhedocydine 
sesquihydrate).
ATC — D06AA01; J01AA01.
ATC Vet —  QD06M01; QJ01M01.
UNII —  5R5W9KỊI60.

Phamnacopoeias. In us.
USP 36: (Demedocyđine). A yellovv, odourỉess crystalline 
powder. Sparìngly soluble in w aten soluble 1 in 200 of 
alcohol and 1 in 40 of methyl alcohol; dissolves readily in 3N 
hydrochloric add  and in alkaline Solutions. pH of a 1% 
solution in water is betvveen 4.0 and 5.5. Store in airtight 
containers. Protea hom  light.

Demeclocydine Hydrochloride ỊBANM, riNNM)

Demedoddina, hidrodoruro dé; EJémẻclở^dÌnè>:Ghròrhỷ-- 
drate de; Demedocydinhydrochlorid; : Demedocỵdini 
hydrochloridum; Demeklodklin-hịdrọklổrid; ĐèrĩieklodkỊỊnò 
hidrochloridas; Demeklocyklin-hydrochlorid; DemeklpcỵkỊin- 
hydroklorid; Demeklocykliny chíorovvòddrek; Demeklosíklin 
Hidroklorũr; Demeklosykliinihyđrokloridi; Demethylchlorte- 
tracydine Hydrochloride; Hidrodoruro- de demedocidinã; 
ÍỊeMẽK/iOLiMKnỵiHa rMApoxnopnạ. . .
c 2,̂ 2̂ 1̂ 208, ^ 1= 50 13 . '
ạ s  — 64-73-3. . , 1
ÁTC —  D06AAỌ1; J01AA01.
ATC Vet —  QD06AÀ0Ỉ; QJ01AA01.
ỦNII —  29O079NỴYT. , •

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Demedocydine Hydrochloride). The hydro- 
chloride of a substance produced by certain strains pf 
Streptomyces aureo/aáens or by any other means. A yellow 
povvder. Soluble or sparingly soluble in  water; slightly 
soluble in alcohob very slightly soluble in acetone. It 
dissolves in Solutions of alkali hydroxides and carbonates. A 
1% solution in water has a pH of 2.0 to 3.0. Protẹct hom  
light.
USP 36: (Demedocydine Hydrochloride). A yellovv, 
odourless, crystalline powder. Soluble 1 in 60 of water 
and 1 in  50 of methyl alcohob slightly soluble in alcohol; 
practically insoluble in  acetone and in  cbloroíorm; sparingly 
soluble in Solutions of alkali hydroxides and carbonates. pH

of a 1% solutíon in water is between 2.0 and 3.0. Store in 
airtight containers. P ro tea hom  light.

Uses and Administratìon
Demedocydine is a teưaqíd ine derivative with uses similar 
to those of tetracydine (p. 375.3). It is exợeted more slowly 
and effective blood concenưations are maintained ỉor a 
longer period.

Demedocydine is given orally as the hydrochloride; the 
usual adult dose íor susceptible In íections is 600 mg daily 
in 2 or 4 divided dosés, preíerably 1 hour beíore or 2 hours 
aher meals. For atypical pneumonỉa, 900 mg daily in 3 
divided doses may be given. It has also sometímes been 
given orally w ith other tetraqrdine derivatives.

For details of doses in children, and in patients vvith 
hepatíc únpairment, see p. 287.3.

Demedocydine may also be given to adults in the 
treatment of chronic h y p o n a traem la  assodated with the 
syndrome of inappropdate antidiuretlc hormone sẹcretìon, 
when water restriction has proved ineBective. Initỉally 900 
to 1200mg is given daỉly in divided doses, redudng to 
maintenance doses of 600 to 900 mg daily. For hirther 
inỉormation see p. 287.3.

The caldum and magnesium salts of demedocydine 
have also been used.

Administration in chỉldren. In children, the eãects on 
teeth should be considered and tetracydines only used 
when absolutely essential; demedocydine (given as the 
hydrochloride) may be used tor the treatment of suscepti- 
ble inỉections. In the UK, it is licensed ỉor use in  children 
aged 12 years and oven the usual aduỉt dose (see Uses and 
Administradon, above) may be given orally. However, in 
the USA, it may be given to those over 8 years old in 
usual oral doses of 7 to 13mg/kg (maximum 600 mg) 
daíly in 2 or 4 divided doses.

Administmtion in  hepatk impairmenỉ. UK l i c e n s e d  p r o -  
d u a  in f o r m a t ío n  S ta te s  t h a t  t h e  o r a l  d o s a g e  o f  d e m e d o -  
c y d i n e  s h o u ld  n o t  e x c e e d  l g  d a i ly  i n  p a t i e n t s  w i t h  
k n o w n  l iv e r  d i s e a s e .

Syndrome o f inappropriate ADH secretion. Demedo- 
cydine may be given to reduce hyponatraemia in the 
ữeatment oi the syndrome of inappropriate ADH 
(antidiuretic hormone) secretion (SIADH—p. 2351.2) by 
antagonising the eỉỉect oỉ ADH on the renal tubules; lỉth- 
ium has been given as an  altemative. Both lithium and 
demedocydine act by interíering vvith the cellular action 
of ADH to produce nephrogenic diabetes insipidus. 
Demedocydine was reported to be superior to lithium' 
and may be better tolerated than urea for chronic SIADH, 
although Quid restriction is probably still the treatment of 
choice.2 Hovvever, since nephrotoxidty has been reported 
in patients with cardiac or hepatic. disease, the usehilness 
of demedocydine in the treatment of hyponaaaemic 
States might be limited; this view was supported by studies 
in patients with heart íailure3 and drrhosis.4

1. Fortcst JNr et ai. Superiorỉcy o i  đem edocydỉne over lỉthỉum  ỉn the 
treatment oỉ chronỉc syndrom e of inappropriate secretion oỉ anúdỉuretic 
hormone. N  Engl J  Med 1978; 298: 173-7.

2. EUison DH, Berl T. G inỉcal practice. The syndrome of ỉnapproprỉate 
antkũuresis. N  Engl J  Med 2007; 336: 2064-72.

3. Zegers de Beyl D, ct al. D em edocydine treatm em  of water retentỉon in 
congestive heart ĩailure. BMJ 1978; 1:760.

4. Milier PD, et al. Plasma demecỉocydine ỉeveỉs and nephrotoxỉcỉty: 
correlation in hyponatrem ic drrhotỉc patients. JAMA 1980; 243: 2513-
15.

Adverse Effects and Precautions
As for Teưacydine, p. 377.1.

Phototoxic reactions occur more hequently  with 
demedocydine than  w ith other tetracydines and patients 
should avoid direct exposure to sunlight or artiSdal 
ulnaviolet light.

Revetsible nephrogenic diabetes insipidus vvith polyuria, 
polydipsia, and vveakness may occur in patients treated with 
demedocydine, particularly with prolonged ưeatm ent and/ 
or high doses. Plasma creatíntne should be monitored in 
patients receiving dem edocydine for long perìods for the 
treatment of inappropriate secretion of antidiuretic horm- 
one, since teưacydine-induced renal impainnent may not 
otherwise be apparẹnt in  the absence of oliguria. For a 
comment that the useỉulness of dem edocydine for this 
indication may be limited by nephrotoxidty in padents with 
cardiac or hepatic disease, see Syndrome of Xnappropriate 
ADH Seoetỉon under Uses and Adminisơation, above.

Interadions
As for Tetracydine, p. 377.3.

Antímicrobial Action
As for Tetracydine, p. 377.3.

The Symbol t  denotes a preparation no Ionger actively marketed

http://wwwida.gov/Dmgs/DnigSafety/


286 Antibacterials

D eniedocydine is stated to be somevvhat more active 
against ceitain stiains of some organisms induding Neisseria 
gonorrhoeae and Haemophilus inịỉueraat, as well as to being 
the most active of the tettacydỉnes in vitro against Brucella 
spp.

Pharmacokịnetics
For the general pharmacokinetics of the tetracydines, see 
Teơacydine, p. 378.2.

About 60 to 80% of a dose of demedocycline is absorbed 
from the gasttointestinal traa . Peak plasma concentraóons 
of about 1.5 to 1.7micrograms/mL have been reported 3 to 
4 hours after a single oral dose of 300 mg, but higher plasma 
concemratkms may be achieved w ith repeated dosage. Its 
plasma elimination halỉ-liíe is about 12 hours, although this 
may be prolonged in patients vvith renal impairment; values 
oí 42 to  68 hou n  have been reported in severe ừnpairmem. 
The renal dearance of demedocydine is about halí that of 
tetracycline.

Preparations
Propõetary Preparations (details are given in Volume B)
Sngle-ingredient Preparations. Fr.: Alkonatrem; Cr.: Leder- 
mydn; India: Ledermydn; Neth.: Ledermydn; UK: Leder- 
mydnf; USA: Dedomydn.
Muhi-ingredient PreparaHom. Ger.: Ledermix; Hong Kong: 
Ledermix; IrL: ■ Ledermix; Israel: Ledermix; S.Afr.: Tritett; 
Switz.: Ledermix; UK: Ledermix.
phormocopoeial Preparations
BP 2014: Demedocydine Capsules;
USP 36: Demedocycline Hydrochloride Capsules; Demedo- 
cycline Hydrochloride Tablets; Demedocydine Oral Suspension.

Dibekacin Sulfate IBANM, riNNMi

Dibekaan Sulphate; Dibekadna, sulíato de; DỊbékaớne, 
Sulfate de; Dibekacinl Sulfas; Sulíato de dibekacina; 
AnỗeKaLịMHa Cy/ibộaT; 3',4'-Dideoxykanamycin B.
6-0-(3-Amino-3-deoxy-a-D-glucopyranosyl)-2-deoxy-4-0-. - 
(2,6-diamino-2,3,4,6-tetradeoxy-a-D-e/yf/iro-hexopýranosylj- 
streptamine sulphate.
Cisk^NsOaXt^SO* . ■
CAS — 34493?98-6 (dibekadn); 58580-55-5 (dibekacin sulỉate). 
ATC— J01GB09.
ATC Vet — QJ01GB09. 
ỵ m  —  A0869l992Z

Pharmacopoeias. In Jpn.

Profile
Dibekadn is an aminoglycoside antibacterial derived hom 
kanam ydn with actions and uses simílar to those of 
gentamidn (p. 306.2). It has been given intramuscularly as 
the sulíate in doses equivalent to dibekadn 1 to 3mg/kg 
daily in divided doses. It has also been given in similar doses 
by slovv intravenous iníusion. Dosage should be adjusted 
based on serum-dibekadn concentration monitoring. It has 
also been used topically for eye iníections.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredieni PreparoHons. Gr.: Pratonil; Rolimycin; Jpn: 
Panim ycin; Venez.: D ibekan.

DicloxacilHn IBAN, USAN, riNNI

BRL-1702; Didoxadlina; Dicloxacilline; DicloxaciHinum; 
Dikloksasilliìní; Dikloxadllin; R-13423; ÍỊnKnoKcannn/iMH. 
(6/?)-6-[3-(2,6-Pichlorôphenyl)-5-methy!iỉoxazole~4-carboxa- 
mido]penicillanic add.
C,9H ,ÃN 3OsS=470.3 
CAS - - 3116-76-5.
ẠTC — J01CF01. ■ .
ẦTC Vet —  QJ01CF01; OJ5!CFOỈ.
UN Í-r- CỌF19H7WBK.

Didoxacillin Sodium IBANM, USAN, riNNMI

Didoxádlina,, sodica; Didoxadllin-Natriurn; Dicloxadlline 
sodique; Đidoxadllinum natricum; Dido)0 dllinum Naơicum 
Monohydricum; Dikloksacilino natrió druska; Dikloksasiliiini- 
natrium; Dlkloxadlin sodná sũl monohydrát; Dikloxacillinna- 
trium; Dikloxacillin-nátrium; Natrii Didoxadllinum; P-1011; 
HaTpMíi f lnw i0K cat|ivư iM H .

Sodiùm dictoxadllin monohydrate. 
C19H,6CI2N3NaO5S,H2q=510.3
CAS — 343-55-5 (anhydrous didoxadllinsodium); 13412-64-1 
(didọxaớllin sọdium monohydrate).
ATC — J01CF01.

ATCVet — QJ01CF01.
UNII — 4HZT2V9KX0. :

Pharmacopoeias. In Eur. (see p. vii), /Mí., Jpn, and us.
Ph. Eur. 8: (Didoxadllin Sodium). A vvhite or almost white, 
hygroscopic, aystalline povvder. Preely soluble in water; 
soluble in alcohol and in methyl alcohol. A 10% solution in 
water has a pH of 5.0 to 7.0. Store at a temperature not 
exceeding 25 degrees in airtight containeis.
USP 36: (Didoxadllin Sodium). A white to off-white 
crystalline powder. Freely soluble in water. pH of a  1% 
soludon ứi water is betvveen 4.5 and 7.5. Store in airtight 
containers.

Uses and Administration
Didoxadllin is an ìsoxazolyl penicillin used similarly to 
{ludoxacillin (p. 301.2) in the treatment of iníections due to 
staphylococd resistant to benzylpenirìllin.

Dicloxadllin is given inưavenously and orally as the 
sodium salt. All doses are expressed in terms of the 
equivalent amount of didoxadUin; 1.09 g of didoxadllin 
sodium is equivalent to about 1 g of dicloxadllin. Oral doses 
should be taken at least 1 hour be/ore. or 2 hours after, 
meals since the presence of íood in the stomach reduces 
absorption. The usual adult oral dose is 250 mg every 6 
hours. Doses may be doubled in severe inỉections. Similar 
doses may be given by slow intravenous injection or, 
preíerably, by intravenous inlusion, although inưavenous 
doses of up to 2 g every 4 or 6 hours, may be required for 
serious inlections such as endocarditis or osteomyelitis.

Adverse Ettects and Precautions
As for FludoxadIIin, p. 301.3.

Effects on the liver. Reíerences.
1. Kieỉnrrun MS. Prcsbcrg JE. CholestaLic hcpaũris alicr dỉdoxaciỉỉin* 

sodium thcrapy. J Clin Gastroenterol 1986; 8: 77-8.

Phlebitis. Phlebitis has been assodated vvith intusion of 
doxadlỉin and didoxadlUn; a small study1 in patients with 
peripheral venous catheten indicated tha t the inddence 
vvas higher vvith the latter drug (phlebitis occuired in 2 1% 
of cases with doxacillin, and 38% with didoxadllin). The 
risk vvas greater in catheters inserted in the íoreann or 
antecubital íossa than those in the hand or wrist, but 
greater iniusion time or concentration were not assodated 
with increased risk.

1. Lanbcck p, ct a l  ũ idoxadllin . í  higher risk than doxadllin  tor iníusion 
phỉebỉtỉs. Scand J  Inịta Dừ 2003; 3 ỉ:  397-400.

Porphyria. The Drug Database íor Acute Potphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria c en tre Sweden, dassiQes diđoxacillin as not 
porphyrinogenic; it may be used as a drug of fưst choice 
and no precautions are needed. 1

1. The Drug D aubase lor Acute Porphyria. AvaUablc att hup://w w w . 
drugs-porphyría.org (accesscd 18/10/11)

Sodium contenỉ. Each g of didoxacillin sodium contains 
about 2 mmol of sodium.

Interactions
As íor Benzylpenicillin, p. 230.1.

Antimicrobial Action
As íor Fluđoxadllin, p. 302.1.

Pharmacokinetics
Didoxadllin is better absorbed bom  the gastrointestínal 
tract than doxadllin but absorption is reduced by the 
presence oí food in the stomach. Peak plasma concentta- 
tions of 10 to 18 micrograms/mL ha ve been reponed in 
lasting subjects 1 hour aíter a 500-mg oral dose. Doubling 
the dose can double the plasma concentration. About 97% 
of dicloxadllin in  the drculation is bound to plasma 
proteins. Dicloxadllin has been reponed to have a plasma 
half-life of 0.5 to 1 hour. The halí-liíe is prolonged in’ 
neonates.

The distribution ol dicloxadlỉin in body tissues and Auids 
is similar to tha t of doxacillin (p. 275.2).

Didoxadllin is metabolised to a limited extern and the 
unchanged drug and metabolites are excreted in the uríne 
by glomerular ỉiltratìon and renal tubular secretíon. About 
60% oi an oral dose is excreted in the urine. Only small 
amounts are excreted in the bile. Didoxadllin is noi 
removed by haemodialysis.

Plasma concentrations are enhanced by probeneđd. 
Reduced concemrations have been reported in patients with 
cystic íibrosis.

Preparations
Proprielary Preporotions (detailỉ are given in Volume B)
Single-ỉngrcdient Preparotionỉ. AustraL: Didodl; Dicloxsig; bi 
taph; Dmm.1 Didllin; Diclodb Fin.: Diclodb Gr.: Didodl; Horg 
Kortg: Odicoza; Indũc Klox-D; Mex.: Amitarint; Antìbea- Bri ;- 
pen; Butimaxll; Cilpent; clobioxal; DỈC-PHI; Dideophen; Didr- 
Tecno; Didoxaquim; Diluxina; Dimidm Ditterolina; Dịxen; 
Doxilt; Pardix; Pendox; Posipen; N o r w Didodl; NZ: Didocil--; 
Port.: Didodl; Swed.: Didodlt; Thai.: Amddilt; Cloxydint; D - 
K-Cil; Didllin; Didex; Diclodlt; Diclodllin; Didohof; Dídono--; 
Didonox; Dicloson; Didox; Dicloxa; Dìdoxane; Didoxdi ; 
Didoxgen; Didoxia; Dicloxilin; Didoxinỷ; Didoxman; Didox- 
no; Didoxpac Diloxin; Dixodllin; Dorox; U-Didox; Venez : 
Diclodl.

Mubi-ingredient Prepanrtỉcxu. China: Didomox (Sỉí'); Kai Li D 1 
(Slý]ìằ); Wei Jing (ỈS/?); India: ADC; Aldlox; Aldox-D; Alna- 
dox; Amdosym; Amclox DL; Amdiclox; Amklok; Amodox-E; 
Amoxytek D; Ampoxin Plus; Amsat; Arimox-D; Baxin-D-LB4; 
Baxin-D-LB; Baxin-D; Betadac-DC; Bidl-P; Bidl; Blox-DC; Blu - 
mox-DXL; Calmox; Cefocef-DXL; Celupop-XLt Checkmox-DX; 
Cinmox-DC; clobimox; clodax; Clos-DX; clospen; Cloxinova; 
Clynox; Coax-DX; Combo-AD; Cosdox; D-Clox; Dicarr; 
Didoxa-MX; Dicmoxy; Dimotic Disdoxy; Dixi; Ethiclox-LE: 
Flemiklox-DX; Formic-XL; Hclox; Hifen-LXX; Incef-CL: Inta 
cIox-D; lntamox-D; Jinclox; Kemox Plus; Lexmox-DC; Liza 
mox-D; Lomox-D; Lupimox Forte; Monomox-DX: Mnxiíact 
Moxikind Plus; Moxipil-LB; Moxitrac-DX; Moxklok; Moxtid-D 
Moxyplus-DC; Napi-P; NBMox-DC; Nugen-XL; O-Moxy-DC 
Odimox-DL; Mex.: Ampidox-Dt: Anglotext; Brucilina; Dia 
mprex+: Doxapent; Panac Kt; Panac Penridix.
Pharmocopoeial Preporationỉ
USP 36: Didoxacillin Sodium Capsules; Didoxadllin Sodíum fo 
Oral Suspension.

DiAoxacin Hydrochloride IUSAN, riNNMi

A-56619; Abbott-56619; Difloxacine, Chlorhydrate de; 
Ditloxacini hydrochloridum; Dif!oxacino, hidrocloruro de; 
Hidrocloruro de diAoxacino; ÍỊnệriOKcaLỊHHa rnflpoxnopnfl. 
6-Fluoro-1-(p-fluorophenyl)-l,4-dihydro-7-(4-methyl-1- 
piperazinyl)-4-oxo-3-quinolinecarboxylic acid hydrochloride. 
C21H19F2NA,HCI=435.9
CAS — 98106-17-3 (ditloxadn); 91296-86-5 (diỉbxaãn 
hydrochloride).
ÚNII — XJ0260HJ0O.

Pharmacopoeias. In Eur. (see p. vii) as the trihydrate for 
veterinary use.
Ph. Eui. 8: (Diíloxacin Hydrochloride Trihydrate for 
Veterinary Use). A white or light yellovv, CTystalline 
povvder. It exhibits polymorphism. Slightly soluble in water 
and in methyl alcohol; very slightly soluble in dichlor- 
omethane.

ProfíỊe
Diíloxadn is a Huoroquinolone antibaaerial used as the 
hydrochloride in veterinary medidne íor the treatment of 
suscepúble iníecdons in poultry. It vvas lonnerly used in 
hum anỉ but was assodated vvith an unacceptable inddence 
of adverse CNS etíects.

Dihỵdrostreptomycin Sulíate IBANM, riNNM)

DihidroestrepTomicina, sulíato de; Dĩhidrosztreptomicin- 
szulfát; Dihydrostreptomycln sulíát; Dihydrostreptomycin 
Sulphate; Dihydrostreptomycine, Sulíate de; Dihydrostrep- 
tomycini Sulíạs; DihydrostreptomydnsuHat; Dihydrostrepto- 
mysiiniS'jlfaatti; Sulfato de dihidroestreptomicina; /lnru- 
ApocrpenTOMnunHa CytibộaT.
0-2-Deoxy-2-nnethylamino-a-L-glucopyranosyl-(1 —  2)-0-5- 
deoxy-3-C-hydroxymethyl-Q-L-iỹxofuránosyl-(l -*4)-N',N3- 
diamidino-D-streptamine sụlphate. 
(C2,H4lN70 ,2)23H 2S04=1461.4
CÃS — 128-46-1 (dihydrosĩreptomydn); 5490-27-7 (dihydros- 
treptomyán sulíơte).
A T C — SOI AA15.
ATC Vet — QS01AAỈ5.
ƯNII —  T7D4876IUE

Pharmacopoeias. In Eur. (see p. vii) and u s , both for 
veterinary use only.
Ph. Eur. 8: (Dihydrostreptomydn Sulíate for Veterinary 
Use; Dihydrostreptomydn Suỉlate BP(Vet) 2014). The 
sulỉate of a substance obtained by catalytic hydrogenatíon of 
sơeptomycin or by any other means. The semisynthetic 
product is derived from a íermentaúon product. Stabilisers 
may be added. A white or almost vvhite, hygroscopic 
powder. lt  contains a maximum of 2.0% sưeptom ydn 
suliate calmlated wìth reference to the dried drug. Freely 
soluble in water; practically insoluble in alcohol, in acetone, 
and in methyl alcohol. A 25% solution in water has a pH of 
5.0 to 7.0. Store in airtight containers. Protect from light.

All cross-reíerences reíer to entries in Volume A
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USP 36: (Dihydrostreptomycin Sulíate). A vvhite or almost 
white amorphous or crystalline powder; the amocphous 
íorm is hygroscopic. Fteely soluble in  vvater; practicaUy 
insoluble in acetone, in  chloroíorm, and in methyl alcohol. 
pH of a solution in  w ater containing the equivalent of 
dihydrostreptomydn 20% is betvveen 4.5 and 7.Ọ, except 
that ư i t i s  labelled as being solely for oral use, the pH Is 
betvveen 3.0 and 7.0. Store in airtight containers.

Proỉile
Dihydrosơeptomydn is an  anũnoglycoside antibacterial 
with actions sũnilar to  those of sưeptom ydn (p. 361.1). 
Since it is more likely than  streptomydn to cause paráal or 
complete loss of hearing it is not used parenterally in 
humans. It iỉ not absorbed aíter oral doses, and has been 
given by this route for gastrointestinal iníections. It is also 
used as the sulíate in veterinary mediđne.

Preparations
Proprietary Preparcriions (details are gìven in Volume B) 
Single-ingredieni Preparotioiu. Spairt: Citrodl.
Mubi-ingredient PreparaHons. Arg.: Vagisan Compuesto; Vagi- 
san; Mex.: Bsưeỉen; Spain: Cilinaíosal Dihidroesơeptomiđnat; 
Salitanol Estreptomidnat: SulSntestin Neomidna.

Dirithromycin (BAN, USAN, ríNNi

ASE-136BS; Dirithromycine; Dirithromydnum; Diritromicin; 
Diritrornicina; Dirịtrornicinas; Diritromisin; Díntromycin; 
Dirìtromysiini; LY-237216; flnpMTpOMHi4HH. 
(lfl,2fl,3ÁM75,8S,9fl,10fl,12ff,13S,15fl,17S)-7-(2,6-Dideoxy-3-
C,3-Ọ-dimethyl-ạ-L-r/'6o-hexopyranosyloxy)-3-ethyl-2,10- 
dihydroxy-15-(2-methoxyethoxymethyl)-2,6,8,l 0,12,1.7-hex- 
amethyl-9-(3,4,6-trideoxy-3-dimethylamino-p-L-xy/o-hexo- 

'pyranosyloxy)-4,1 6-dioxa-14-azabicyclo[l 1 J.1]heptadecan-
5-one; (95)-9-Deoxo-:l í-deoxy-9,1 Himino[(lfi)-2-(2-methox- 
•yethoxy)-ethylidene]oxy}erythromycin.
C«H78N20,a=835.1 
CÃS —  62013-04-1.
ATC— J0ìFAỈ3.
ATC Vet — QJ01FA13.
UNII —  I801D765TL

pharmacopoeias. In Eur. (see p. vii) and ƯS.
Ph. Eur. 8: (Dirithromydn). A white or álmost white 
powder. It exhibits polymorphism. Very slightly soluble in 
water; very soluble in dichloromethane and in methyl 
alcòhol.
USP 36: (Dirithromydn). A white or practically vvhite 
povvder. Very slightly soluble in vvater; very soluble in 
dichloromethane and in methyl aỉcohol.

Uses and Administration
Dirithromycin is a prodrug of the macrolide antibacterial 
erythromycylamine, w hich has súnilar properties to those of 
erythromydn (p. 293.2) and is used in respiratory-ưact, 
skin, and soft-tissue iníections caused by susceptible 
organisms.

Dirithromydn is given orally as enteric-coated tablets in 
a usual dose of 500 mg once daily.
Reíerences.

1. Varỉous. D iriihrom ytín: a nevv once-daily macrollde. J Antimicrơb 
Otemother 1993; 31 (suppl C): 1-185.

2. Brogden RN, Peters DH. Dírỉthromyđn: a review of its antỉmỉcrobỉal 
activity, pharm acokincủc properties and  therapeutỉc eữicacy. Drugs 
1994;48:599-616.

3. YVintermeyer SM. et ai. D iriihrom yán: a new macrolide. Anrt 
PharmamhtT  1996; 30: 1141-9.

4. McConnell SA. Amsden GW. Revicvv and comparison oỉ advanced* 
generation macrolides clarithromycin and dirithromydn. Pharmacothcr- 
apy 1999; 19 :404-15

Adverse Effeđs and Precautions
As for Erythromydn, p. 295.1.

The most hrequent adverse eữects of dirithromydn are 
gastrointestinal disturbances; headache has also occurred. 
Dirithromydn should be used w ith caution in patients with 
moderate to severe hepatic impairment since its active 
metabolite erythromycylamine is mainly eliminated in the 
bile. It should also be used vrith caution ỉn those with severe 
renal impairĩnent.

Interadions
For a discussion of dnxg interactions of macrolide 
antibacterials, see Erythromydn, p. 296.2.

Cytochrome P450 Uoenzymes. Dirithromyđn is reported 
to have little or no e í íe a  on hepatic cytochrome P450 iso- 
enzymes and may thereíore produce fewer interactions 
than erythrom ydn w ith other drugs metabolised by this 
enzyme System (see Mechanism, under Interactions of

Erythromydn, p. 296.2). The lack of interactions between 
dirithromydn and theophylline, teríenadine, or vvaríarin 
would appear to support this.

Antìmicrobial Actìon
As for Erythromydn, p. 297.1.

Dixithromydn is repoited to be generally less active than 
erythromydn in vitro, bu t may show greater activity in vivo 
than is indicateđ by in-vitro studies and may exert a 
postantibiotic effect.

Pharmacokinetics
Dirithromydn is readily absorbed after oral doses and 
undergoes rapid non-enzymatic hydrolysis to its active 
metabolite erythromycylamine. Absorption is enhanced by 
food. Bioavailability is about 10%. Daily doses of 
dirithromydn 500 mg produce peak plasma concenưations 
of erythromycylamine of about 400 nanograms/mL.

Erythromycylamine is widely distributed and tissue 
concentrations exceed those in plasma. Protein bindỉng is 15 
to 30%. Erythromycylamine is maỉnly excreted unchanged 
in the bile w ith only about 2% in the urine. The mean 
plasma halí-liỉe is about 8 hours and the mean urinary 
terminal elimination halí-Uỉe is about 44 houn.

Distríbution into milk has been ỉound in studies in 
rodents.
Reíerences.

1. Sidcs GD, t í  al. Pbarmacolúnetics o í dirithromydn. J  Antimiơob 
Chemothcr 1993; 31 (suppl C): 65-75.

2. LaBreque D. t í  a i  Phannacoldnetks of diriihrom ydn ỉn patients vvith 
ỉmpaỉred hepatic hmctioo. J  Antàmerob chemother 1993; 32: 741-50.

3. Mazzeỉ T, t í  aL Phaimacoỉđnetics of dirỉ th roraydn  in patỉents with mild 
o r moderate ârrhosis. Antimicrob Agettís Chmother 1999; 43: 1556-9.

Preparations
Proprietary Preparations (details are given in Volume B)

Sngle-ingredỉent Preparations. China-. Bi zheng Di Hong
(iầÌT); Di Mai Xin (Ìồỉ5«t); Hongíidi ịỉL>S.Ề); Lu_Di (íSiâ); 
Luo Ke Xin (WãỊ&); Pai Sheng (&ẵt); Ping Li Da ị^ÌLiằ); Qi 
Li Tuo (S f i$ ) ;  Yan Jin (7*^-); YỊ u  Xin Yu Da (É

Fr.: Dynabact; Gr.: Dynabác Turk.: Dynabac.

pharmacopoeial Preparalions
USP 36: Dứithromydn Delayed-Release Tablets.

Doripenem (USAN, riNNi

Doripénem; Dorỉpénème; Doripenemum; S-46Ổ1; ílopnne-
H6M.
(-*-j-{47ĩS5,65)-6-[(1/ĩ)-Ị-Hydroxyethyl]-4-methyf-7-oxo-3- 
({(3S,5S)-5-[(súlfannoylamino)methyl]-3-pyrrolidlnyl}thio)-1- 
azabicyclo[320]hept-2-ene-2-carboxylic ađd mọnohydrate. 
C,sH24N40sSJr HzO=4385
CAS —  143016-81-3 (dorìpenem); 364622-32-2 (dorípenem 
monahydrate).
ATC —  J01DH04.
ATCVet — QJ01DH04.
u m  —  BHV525Ẩ3BH (dorìpenem); 4B03ST6NKT (doripenem 
monohydrate).

Uses and Administration
Doripenem is a carbapenem antibacterial similar to 
im ipenem  (p. 311.2). It is more stable to renal 
dehydropeptidase I than imipenem and need not be given 
with an enzyme inhibitor such as cilastatin. It is used in the 
treatment of suscepdble iníections su ch as hospital-acquired 
pneumonia, and complicated intra-abdominal or urinary- 
tract iníections, induding pyelonephritis. For details of 
these iníections and their treatment, see under Choice of 
Antibaaerial, p. 172.2.

Doripenem is given as the monohydrate, but doses are 
expressed in terms of the amount of anhydrous doripenem; 
1.04g of doripenem monohydrate is equivalent to about 1 g 
of anhydrous doripenem. In the treatment of susceptìble 
inỉections, dorlpenem is given by intravenous iníuslon over 
1 hour, in a usuaỉ dose of 500 mg every 8 hours. For some 
patients with hospital-acquữed pneumonia. this dose may 
be insu£fldent and a dose of 1 g every 8 hours has been 
recommended (see p. 289.3 for íutther details). An 
extended inỉusion over 4  hours may be more suỉtable for 
very severe inỉections, o r those caused by less susceptible 
organỉsms and UK licensed product iníormation allows this 
as an option in  the management of hospital-acquired 
pneumonia. Doripenem treatm ent is usually given for 5 to 
14 days; all patients w ith hospital-acquired pneumonia 
should be ưeated for at least 10 days.

For details o! reduced doses in  renal impainnent, see 
p. 289.3.
Reíerences.

1. UsterPD. Carbapcncms ỉn  th e  USA: focus on doripenem. Expert Rev Anti 
ĩnpKt Ther 2007; 5:793-809 .

2. Pouỉakou G, Giaraarelỉou H. Doripenem: an expected arrival ìn che 
treacmeat of úiíectíons caused by muỉtỉdrug-resistam Gram-negatíve 
pachogenấ. Expert opin Invest Drttgs 2008; 17: 749-71.

3. Chastre J. tí  ạì. Eỉhcacy arictaỉety  o! ỉnơavenous inhỉsỉon oỉ doripenem 
versus ỉmỉpenem in  ventíỉator-assocUted pneumonỉa: a muỉtỉcenter. 
randomized stuđy. Crit Care Med 2008; 36: 1089-96.

4. Lucasd c, tí  aù  EỈQcacy and toỉerabỉỉỉty oí IV doripenem venus 
meropenem in ađults w ỉth complỉcated ỉntra-abdomỉnal ỉnfectíon; a 
phase m . prospeaỉve. mulứcenter, randomixed. double-blind. non- 
iníeriority study. ơ in  Ther 2008; 30: 868-83.

5. Keam SJ. Dorípenem: a rcview oỉ ỉts use ỉn the treatm ent of bacteriaỉ 
ỉnlectỉons. Drugs 2008; 68:2021-57.

6. Paterson DU Depesteỉ DD. Doripenerru CUn ỉĩựea Dis 2009; 49:291-8.
7. Naber KG, t í  ai. Intravenous dorỉpenem at 500 mlỉỉỉgrams venus 

levoQoxadn at 250 mỉỉlỉgrams, wỉth an  optíon to swỉtch to oraỉ therapy, 
ỉo r treatment ot complicated Iower urinary t r a a  Iníectíon and 
pyelonephiitis. Anứmừrob A$ents Ckemather 2009; 53: 3782-92.

8. Mandeỉl ụ Doripenenu a  new carbapenem ỉn  the  treatm eot of 
nosocomiai Inỉecúon. Qin Infeđ Dis 2009; 49 (suppỉ 1): S1-S3.

9. Chahỉne EB, t í  al. Dorípenem: a nevv carbapenem antỉbỉodc. Am J  
Htaiút-Syst Pharm 2010; 67:2015-24.

10. Overturỉ GD. Dorlpenem: an eariy look at a carbapenem not yet 
approved ĩor pediatrics. Ptdiatr bxỊttí Dừ J  2010; 29: 163-5.

Adminkhnatíon in renal bnpairment. Doses of doripenem 
gíven by tatravenous inhision should be reduced in 
patient5 with renal impairment according to aeatinine 
dearance (CC):
• c c  30 to 50mL/mlnute: 250 mg every 8 hours
• c c  greater thíưi 10 to less than 30mL/minute: 250mg 

everỹ 12 hours
The pharmacokinetìcs oí doripenem have been examined in 
a small study1 in 11 dialysis-dependent patỉents with end- 
stage renal disease who were undergoing continuous rènal 
replacement therapy (CRRT), either Via 12-hour contin- 
uous venovenous haemoBltration (CVVH) or contỉnuous 
venovenous haemodiahltiation (CWHDF). The study 
íound that despite signihcant removal of doripenem and 
the active metabolite (doripenem-Ml) by ÒRRT, a single 
500-mg dotipenem dose inlused óver 1 hour produced 
signiAcantly higher plasma concentrations oỉ doripenem, 
hlgher systemic exposure, and longer half-life in those 
undergoing CRRT than in healthy subjects. During CWH 
and CWHDF, respectively, ứie percentages oỉ administẹred 
doripenem dose rẽmoved were 38 and 29%, ánd dearances 
of doripenem w ere 22 and 25 m L/minute. It was 
recommended that dosage regúnens for doripenem in 
patients receiving CRRT shouỉd be adjusted. The results oỉ 
another small study2 in patients vvith end-stage renal 
disease (CC less than lOmL/minute) who were receiving 3- 
times weekly haemodialysis suggested that an intravenous 
dose of doripenem 500 mg once every 24 houis would 
provide adequate serum concentratíons.

1. Ciriỉỉo L tí  ai. Iníluence oỉ contỉnuous venovenous bemohỉtracỉon and 
continuous venovenous heraodiadcratíon on the  dỉspoãtỉoQ oỉ 
doripenem. Antmicrob Agertís Oiemother 2011; 5$: 1187-93.

2. Heil EU tí  ai. Valỉdatỉon oi doripenem dosỉng in patíenti vvith enđ-stage 
renal dỉsease receỉvỉng hemodỉalyds. Ann Pharmaeotker 2011; 45: 1455-
6.

Pneumonia. Regulatory authorities in Europe1 and the 
USA2 have recently issued saíety alerts after a study evalu- 
ating the use of doripenem in the treatment of ventílator- 
assodated pneumonia was stopped early. Preliminary 
results had shown a lower cure rãte and an excess mortal- 
ity in patíents receiving an unlicensed dose of doripenem 
(1 g every 8 hours for 7 days) w hen compared with tteat- 
ment with imipenem-dlastatm for 10 days. Based on the 
available data, ỉt was consỉdered that the shorter duration 
of treatment, augmented renal dearance, and iníection 
with some spedBc types of bacteria had all contributed to 
the outcomẽ.

In view of these ỉindings, the EMEA1 has made the 
íollovving recommendatìons when giving doripenem to 
patients with hospital-acquired pneumonia, which indudes 
ventilator-assodated pneumonia:
• The dose of doripenem should be increased to 1 g every 8 

hours and inỉused over 4 hours for patients vvith 
augmented renal dearance or vvith infections by 
non-íermenting, Gram-negative pathogens such as 
P seu d o m o n a s  spp. and Ã á n e to b a c te r  spp..

• If non-fermenting Gram-negative pathogens are con- 
ũimed, concomitant treatment vvith an aminoglycoside 
should be considered.

• For all patients, treatment should be for 10 to 14 days and 
ís usually in the upper range for iníections wlth 
non-lermenting. Gram-negative pathogens.

In the USA, doripenem is not licensed for the treatment of 
pneumonia.

1. EMA. Questỉons and  answ en on the revievv oỉ Doribax (doripenem) 
(issued 2ỉst June. 2012). Avaỉlabỉe at: b tq)://w w w.em a.europa.eu/doo/ 
en.G B /docum enU ỉbnry /M edỉdne.Q A /20ỉ2 /06/W C 500129084.pdỉ 
(acccssed 16/08/12)

2. Chang p. Doripenem dear healthcare proỉessỉonal letter (issued 3rd 
Jánuãry, 2012). Avaiỉabỉe at: http://www.fda.gov/downl0ad5/Drug5/ 
DrugSafecy/UCM286277.pdỉ (acceêed 16/08/12)

Adverse Effects and Precautíons
As for Imipenem, p. 312.1.

Doripenem is more stable to renal dehydropeptidase I 
than imipenem and use vvith cilastatìn, which Inhibits the

The Symbol t  denotes a preparatíon no longer actively marketed

http://www.ema.europa.eu/doo/
http://www.fda.gov/downl0ad5/Drug5/
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enzyme, is not required. Excess mortality has been reported 
in patients with ventilator-assođated pneumonia given 
inappropriate doses of doripenem; for hn ther iníormation, 
see under Uses and Administration, p. 287.2.

Effecls on the nervous System. Doripenem appears to 
carry a relatívely low risk of indudng seizures.'

1. zbaneỉ GG, et al. Overvievv of scteuxe-induđng potenóal oí doripenem. 
ữrug Sứfety 2009; 32: 709-16.

ỉnteractions
Probenedd inhibits the renal excretion oỉ doripenem 
thereby increasỉng its plasma concenưations and prolonging 
its elimination haU-híe; co-administratìon is not recom- 
mended.

Antiepileptics. For reports of decreased plasma-valproatc 
concentrations (sometimes with loss of seizure conơol) 
attributed to carbapenem antibacterials. see p. 557.2.

Antimicrobial Ađion
Like o ther carbapenems (see Imipenem, p. 312.2), 
doripenem is active against most Gram-positive and Gram- 
negative bacteria (indudìng aerobes and anaerobes) vvith 
the exception of Stenotrophomonas mallophilia, Burkholderia 
ccpaáa, Enterococcus faecium, and MRSA. It is reported to have 
good activity in vitro against a broader range o( such 
organisms than other carbapenems.

Doripenem is a particularly potent ỉnhibitor of Gram- 
negative bacteria that have a high potential íor drug 
resistance, su ch as Pỉcudomonaí aeruginosa, and the 
Enterobacteriaceae. Compared vvith other carbapenems, 
doripenem also appears to have a relatívely weak ability to 
promote the emergence of anúbacterial resistance ìn vitro. 
Reíerences.

1. Sahm D. ỉn  viơo actỉvỉty o ỉ doripenem. ơ in  ỉn ftđ  Dừ 2009; 49 (suppl I ): 
SU -S16.

Pharmacokinetics
Aher intravenous iníusion of doripenem 500 mg over Y  
hour, a m ean peak plasma concenơation ,of 23micro- 
grams/mL is attained, íalling to lOmicrograms/mỉ. after 1.5 
hours and 1 microgram/ml. after 6 hours.

Dorìpenem is less than 10% bound to plasma proteins 
and iỉ widely disnibuted into body tissues and Quids. It is 
metabolised via hydrolysis oí its beta-lactam ring by 
dehyđropeptidase I to an open-ringed metabolite (doripe- 
nem -M l). The plasma elúnination halí-lỉfe is about 1 hour 
in adults; the halí-liỉe may be prolonged in patients vvith 
renal im paùment. Doripenem is mainly excreted in the 
vưine by tubular secretion and glomerular hltration. About 
70% and 15% of a dose is recovered as unchanged drug and 
metabolite, respectively, in the urine within 48 hours. Less 
than 1 % is excreted in íaeces. -

Doripenem is removed by haemodialysis.
Reíerences.

1. CirỉDo L et ai. Pharmacokinetics, saíety. and tolerabUiĩy of doripenera 
aỉter 0.5-, I-, and  4 -hour ÌQỈusions ỉn heaỉthy volunteers. J  ơ in  
Pharmacoỉ 2009; 49: 798-806.

2. Nandy p, et aỉ. Popuỉatỉon pharmacoldnetỉcs of doripenera based on data 
ỉrom phase ỉ scudỉes w ith heahhy vo lun ieen  and phasc 2 and ỉ  siudỉes 
with aitỉcalỉy  iU patícnts. Antimicrob Agenís ơưmoíher 2010; 54:2354-9.

3. Samtanỉ MN, et ai. Pharmacokinetic-pharmacodynamic-model-guỉded 
doripencm  dosỉng ỉn criticaily ỈU patìents. Anúmiơob Agenis Qưmother 
2010; 54: 2360-4.

Preparations

Proprietary Preparations (details are given in Volume B)
Sngle-ingredient Preparations. Arg.: Doribax; Austral.: Doribax; 
Austrùr. Doribax; Belg.: Doribax; Canad.: Doribax; Cz.: Doribax; 
Dentn.: Doribax; Fr.: Doribax; Ger.: Doribax; Gr.: Doribax; 
Hong Kxmg-. Doiibax: Hung.: Doribax; /r i: Doribax; Israel: Dor- 
ibax; Jpn: Hnibax; Malaysia: Doribax; Neth.: Doribax; Non*.: 
Dorỉbax; NZ: Doribax; Phữipp.: Doribax; Pat.: Doribax; Port.: 
Doribax; Rus.: Doriprex (HopHnpeKc); Singapore: Doribax; 
Spain: Doiibax; SweéL: Doribax; Thai.: Doribax; Turk.: Dori- 
bax; VKi Doribax; USA: Doribax.

Doxycyclỉne ÍBAN, USAN, riNNi

Dọksịdklinas monọhidratas; Doksisiklin; Doteisykliini; Doksi-; 
sykRinirhonohỹdraattí; DoksyỏtỊdina; Dòxiciclina; Doxidklin; 
Doxycydin; Doxycyclin-Monohydrát; Doxycỵdine Mono- 
hydrate; DÓxycydine monỏhydratée; Dòxycydinum; Dox- 

-ycyđlnum Mohohydricumi Doxycyklin monohydrát Dox- 
ycyklinmonohỵdrat; GS-30Ị55; flokCMựMKỌMH. 
(4 5 ,4 a /? ,5 S .,5 a /? ,6 S . 1 2 a S ) - 4 - Đ im e t h y la m in o -  
1,4,4a,5,5a,6,11,12a-octahydro-3,5,1 0,12,12a-pen tahydroxy-ó- 
methyl-1 ,1 1 -dioxonaphthacene-2-carboxamide mono- 
hydrate; 6-Đeoxy-5(3-hydroxytetracydinẹ monohydrate. 
Ca Hj4N208,H20=4625
CAS — 564-25-0 (anhydrous doxycydine); 17086-28-1 
(doxycydine monohydrate).

ATC —  A01AB22; J01AA02.
ATC Vet —  QA01AB22; CU01AA02.
UNIl — N12Ỏ00UỈ3O (doxycydlne monohydrate); 3348955862 
(anhydrous doxydydine).

Pharmacopoeias. In Eur. (see p. vii) and ủs.
Ph. Eur. 8: (Doxycydine M onohydrate). A yellow 
crystalline povvder. Very slightly soluble in vvater and in 
alcohol. It dissolves in diỉute Solutions oỉ mineral adds and 
in Solutions of alkali hydroxỉdes and caibonates. A 1% 
suspension in w ater has a pH of 5.0 to  6.5. Store in airtight 
containers. Protect from light.
USP 36: (Doxycydine). A yellow crystalline powder. Very 
slightly soluble in vvater and in alcohol; practically insoluble 
in chloroíorm and in ether; ừeely soluble in dilute add and 
in alkali hydroxide Solutions. pH of a 1% suspension in 
vvater is between 5.0 and 6.5. Store in airtight containers. 
Protea from light.

Doxycydine Calcium IBANM, riNNMi

Calcii Doxycydinum; Doxidclina cálcica; Doxycydine 
Calcique; KanbLỊMỈi /10KCML1MW1MH.
CAS —  94088-85-4.
ATC —  A01AB22; J01AA02.
ATC Vet — QA01AB22; QJ01AA02.
UNtl — 8ZL07I20S8.

Doxycydine Fosfatex IBAN, USANI

AB-08; DMSC; Doxiddina fosfatex. 
6-Deoxy-5|3-hydroxytetracyđine—metaphosphoric add— 
sodium metaphosphate in the ratio 33:1. 
(C22H24N2Ó8)3(HPO3)3NaP0 3= 1675.2 
C4S — 83038-87-3.
ATC — A01AB22; J01AA02.
ATC Vet —  QA01AB22; OM1AA02.
UNII — 2IQ26U2DZQ.

Doxycydine Hydate IBANM, riNNMỊ 
Doksiciklino hiklatas; Doksisykliinihyklaatti; Doksycykliny 
hyklan; Dossicidína Idato; Doxicidina, hidato de; Doxicik- 
lin-hiklát; Doxycydine, Hyclate de; Dọxycydine Hydro- 
chloride; Doxycydinhyclat; Doxycydini Hydas; Doxycyklin- 
hyklat; Doxycyklin-hyklát; Hiclato de  doxiciclina; 
íloKcnqnicnnHa rMKíiaT.
Doxycydine hydrtxhloride hemiethanolate hemihydrate.
Ci2H24N20 8,HCl,’/5C2Hs0H,,/2H20=512.9
CA5 — 10592-13-9 (doxycydine hydrochloride); 24390-14-5
(doxycydine hydate).
ATC — A01AB22; JỎIAA02
ATC Vet —  QA01AB22; QJ01AA02. _____
UNII — 19XTS3Ĩ51U (doxycydine hydate); 4182Z6T2ET 
(doxycydine hydrochlorìde).

Pharmacopoeias. In chín., Eur. (see p. vii), Int., Jpn. us, and 
VưL
Ph. Eui. 8: (Doxycycline Hydate). A yellovv hygroscopic 
crystalline povvder. Freely soluble in water and in methyl 
alcohol; sparingly soluble in alcohol. It dissolves in Solutions 
of alkali hydroxides and of carbonates. A 1% solution in 
vvater has a pH of 2.0 to 3.0. Store in airtight containers. 
Protert from light.
USP 36: (Doxycydine Hydate). A yellovv crystalline 
powder. Soluble in vvater; slightly soluble in alcohol; 
practically insoluble in chloroíorm and in ether; soluble in 
Solutions of alkalỉ hydroxides and carbonates. pH of a 
solution in water containing the equivalent of doxycydine 
1% is between 2.0 and 3.0. Store in ainight containers. 
Protect from light.

Incompatibility. Preparations of doxycydine hydate have 
an add  pH and incompatibiUty may reasonably be 
expected with alkaline preparations or with drugs unstable 
at low pH.

Uses and Administration
Doxycycline is a teơacydine derivative vvith uses similar to 
those of tetracydine (p. 375.3). It is usually preíerred tò 
other tetracydines in the ưeatm ent of susceptible iníections 
because o( its ỉaữly reliable absorption and a long halMiíe 
that pennits less ừequent (often once daily) dosing. It also 
has the advantage that w ith u r e  it can be given to patients 
vvith renal impairment. However, relatively high doses may 
need to be given for urinary-ơact inỉections because of its 
low renal excretion.

Doxycycline has antiprotozoal aaions and may be given 
vvith quìnine in  the management of íaldparum malaría 
resistant to chloroquine (p. 644.1).

Solutions of doxycydine are also used íor mallgnant 
eíhisions (p. 700.1).

Doxycydine is usually given orally as the base or its 
various salts, usually the hydate. Doses are expressed in 
tenns of doxycydine; doxycydine hydate 115 mg is 
equivalent to about lOOmg oí anhydrous doxycydỉne. 
Doxycydine capsules and tablets should be given with 
plenty oỉ fluid, w ith the patient in an upright positỉon, and 
well beíore going to  bed. Doxycydine may be given with 
food or milk ư gastríc irritanon occurs. Dispersible tablets or 
liquid lormulations are advisable in elderly patients.

In patỉents in w hom  oral therapy ís not ỉeasible, 
doxycydine hydate may be given by s!ow inưavenous 
inhision of a solution containing 0.1 to 1 mg/mL, ỉn 
equivalent doses. Iníusions should be given over 1 10 4 
hours.

The usual adult dose, either orally or inưavenously, in 
susceptible in íec tio n s  is 200mg of doxycyđine on the first 
day (as a single dose or in divided doses). followed by 
lOOmg daily. In severe infections the initial dosage is 
maintained throughout the course of ưeatment. For details 
of doses in chilđren and adolescents, see p. 291.1.

In patients with uncomplicated gonococcal inlections 
(p. 204.2), doxycycline 100 mg twice daily for 7 days is given 
orally, although it has occasionally been given in a single 
dose of 300 mg followed by a second similar dose 1 hour 
later. For syphilìs (p. 205.2) in penidllin-allergic patients, 
doxycycline 100 10 200 mg tvvice daily is given orally íor al 
least 14 days; some authorities suggcst giving the same dose 
íor 28 to 30 days to patients vvith late latent discase and 
those with long-standing syphilis of more than a year 
should be given 100 mg tvvice daily íor 28 days.

For relapsing íever (p. 202.2) and louse-bome typhus 
(p. 212.3), doxycydine 100 or 200 mg may be given as a 
single oral dose. For prophylaxis of scrub typhus, 200 mg 
may be taken as a single oral dose. For the prophylaxis of 
leptospirosis (p. 189.3), 200mg may be given orally once a 
week throughout exposure for up to 21 days and 200mg is 
also given when leaving the area of iníection risk.

Doxycydine is used in  non-endemic areas for the 
ưeatm ent of chloroquine-resistant íaldparum  malaría in an 
oral dose of 200 mg daily for at least 7 days vvith or alter 
treatm ent with quinine. Doxycydine 100 mg daily may be 
used for prophylaxis in areas of high risk or vvhere 
multìdrug resistance exists, and can be used prophylacti- 
cally for up to 2 years.

For ơeatm ent of inhalation anthrax (p. 173.2), a 60-day 
course of treatment w ith oral doses of lOOmg tvvice daily 
may be used; one or two other antibaaerials should also be 
given. A lthough unlicensed, th e  same regimen is 
recommended by UK and u s  public health authorities íor 
the treatm ent of gastrointestinal anthrax. In the ưeatment 
of cutaneous anthrax (also unliccnsed). a 7- to 10-day 
course of treatm ent vvith an oral dose of doxycydine 100 mg 
tvvice daily is recommended; ưeatm ent may need to be 
extended to 60 days ư inỉection is due to aerosol exposure. u 
there are signs of systemic involvement, extensive oedema, 
or lesions on the head and neck, intravenous therapy and a 
multidrug approach is recommended. For postexposure 
prophylaxis oí inhalation anthrax, a 60-day course of 
treatm ent vvith oral doscs of doxycydine 100 mg tvvice daily 
may be used. Altematively prophylaxis may be started with 
oral dproUoxadn for 5 days and then oral doxycydine 
(100 mg tvvice daily) may be substituted to complete the 60- 
day course.

In the treatm ent of acne vulgaris, an oral dose of 50 mg 
daily for 6 to 12 weeks may be adequate, although the BN F  
advocates a dose of 100 mg daily. It is also given in lovv doses 
oỉ 40 mg once daily as a modUied-release preparation ỉor the 
ưeatm ent ot inHammatory lesions assodated vvith rosacea 
in adults.

Doxycydine may be given orally in low, suban tim i- 
crob ial doses oí 20 mg tvvice daily ỉor 3 months as an 
adjunct to supragingival and subgingival scaling and root 
planing to adults vvith periodontìtis. For chronic periođ- 
ontitis, a modiíied-reỉease subgingival gel containing 
doxycydine hydate 10% (released over 7 days) has been 
insertẽd into the perìodontal pockèt.

For hirther infoimation on the use of subantimicrobial 
doses of doxycycline íor the treatm ent of acne, rosacea, and 
peridontal disease, see p. 290.3.

Adm inistration. SUBANTIMIOIOBIAL DOSES. Doxycycline is 
given in doses of 20 mg orally tvvice daily, which are not 
suffident to achieve antimicrobiaỉ concentrations in the 
body, as an adjunct in the treatm ent of periodontal disease 
(p. 192.3). The beneGts of ưeatm ent are believed to be 
due to its ability to dovvnregulate the actions oi matiix 
metalloproteinases, enzymes involved in the breakdovvn 
of collagen and which play a key role in the inHammatory 
and destructive processes of periodontitis.1'3

Similar subantimicrobial doses have been investigated, 
and produced apparent beneht, in  patients vvith acne 
(p. 1682.2) or rosacea (p. 1688.3);'* there was no evddence 
that even quite prolonged therapy at these doses inHuenced 
the development of antibacterial resistance in baaerial 
flora. A low-dose modiĐed-release preparation containing

All cross-reỉerences reler to entries in Voliưne A
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doxycydine 40 mg is available in some countries íor the 
treatm ent of inílainmatory lesỉons assodated with rosacea.

1. Preshaw PM, ct al. Subantimicrobial dose đoxycycUne as adjunctíve 
treatm ent for periodonđũs: a revỉew. J  Qin Periodơntol 2004; 31: 697- 
707.

2. Gapsỉtí R, et ai. Systemic MMP inhỉbỉtìOD for perỉodontal wound repain 
resuỉts of a m ulti-centre randomiied-controUed dinicai trial. J  ơ in  
Pmoắontol 2009; 36: 149-56.

3. Caton J. Ryan ME. Clỉnỉcaỉ studies 0C1 the  m anagem ent of pcrỉodontal 
đỉseases utiliring subantimicrobial dose doxycydme (SDD). Pharmacol 
R a  2011; 63: 114-20.

4. Del Rosso JQ. A status report on the use of subandmicrobial-dose 
doxycydine: a revỉew of the biologỉc and antìmicrobial eííects of the 
tetracydỉnes. Qttís 2004; 74:118-122.

Administration in children. In children, the eãects on 
teeth should be considered and tetracydines only used 
w hen absolutely essential. In the UK, doxycydine is 
licensed for low-dose, subantim lcrobial, and Standard 
dose, an tibac te ria l u se  in  children aged 12 years and 
over only; the usual adult dose (see Uses and Administra- 
tion, p. 288.2) may be given orally. However, in the USA, 
it may be given to children over 8 years old; those weigh- 
ing 45 kg or less may be given usual oral or intravenous 
doses of 4.4mg/kg on the first day (as a single dose or in 
diviđed doses), followed by 2.2 mg/kg daily and those 
weighing over 45 kg may be given the usual adult dose 
(see above).

In the USA, doxycydine is also licensed in children over 
8 years old for prophylaxis of chloroquine-resistant 
ỉaldparum  m alarỉa  in  areas oỉ high risk or vvhere multidrug 
reslstance exists. The recommended oral dose is 2 mg/kg (to 
a  maximum of 100 mg) once daily.

US publỉc health authorities suggest that doxycycline 
may also be given to children under 8 years old ỉor the 
ưeatm ent of inhalation, gastrointestinaỉ, or cutaneous 
a n th ra x , 1 and for postexposure prophylaxis of inhalation 
anthrax .1 For the treatm ent and postexposure prophylaxis 
of inhalatìon anthrax, a 60-day course of treatment with 
doses of 2.2 mg/kg (to a maximum oí 100 mg) twice daily is 
suggesteđ; the same regimen is also recommended for the 
ữeatm ent of gastrointestinal anthrax. As íor adult treatment 
regùnens, one or two other antibacterials should also be 
given when treadng establỉshed inỉection. For treatment, 
antibacterials are initially given intravenously and then 
switched to oral therapy when dinỉcally appropriate.13 In 
the tteatment o! cutaneõus anthrax, a 7-to ĩõ-áãy course of 
tteatment with an oral dose of 2 .2 mg/kg rvvice daily is 
recommended; tteatm ent may need to be extendeđ to 60 
days if iníection is due to aerosol exposure.2,3 In the UK3 
public health authorides only recommend doxycydine for 
those older than 8 years old and vveighing over 45 kg who 
may be given the usual adult dose (see above).

Doxycydine can also be used to treat children with 
R ocky M oun ta in  s p o tte d  fever (p. 208.1). u s 4 public 
health authorities have suggested a dose of 2.2 mg/kg tvvice 
daily in  children vveighing less than about 45 kg, given 
either orally or intravenously.

1. CDC. Ưpdate: invcstigadon oỉ bỉoterrorism-related anthrax and ỉnterỉm
guidcllnes !or exposure managem em  and  anám icrobul thcrapy, 
October 2001. UMWR 2001; 50; 909-19. Corrccúon. ibidd 962. Álio 
avaỉỉabỉe at: http://www.cdc.gov/nunwr/preview/nunwrhtinly
nun5042al.htm  (accessed 02/02/11}

2. CDC Update: Investigadon o( anthrax assodated with intentional 
exposure and interỉm  pubỉỉc health guidelincs, Octobcr 2001. MMWR 
2001; 50; 889-93. Also avaiỉabỉe a t  http://www.cdc.gov/mmwr/FDF/ 
wk/mm5041.pdf (accessed 02/02/11)

3. Health Proteaion Agency. Antkrtu: guU tlina Ịbr actùm in tha n a t t  o f a 
deỉĩbtraỉt rtìtau. Version 6.2; ỉssued 21/12/10. http://www.bpa.org.uk/ 
webc/HPAwebFile/HPAweb_C/1194947401128 (accessed 02/02/11)

4. Chaprnan AS, tí  ai. Tỉckbome Rickettsĩal Dỉseases W orkỉng Group. CDC. 
Diagnosú and managem ent o í tickbotne rickettaial diseaaes: Rocky 
M ountain spotted íever. ehdỉchioses, and anaplasmosis—United States. 
A practical guĩde ỉor physidans and other health-care and publỉc heaỉth 
proíessionals. MMWR 2006; 55:1-27. Also available at: http://www.cdc. 
gov/mmwr/PDF/rr/rr5 504.pdf (accessed 28/01/09)

Lymphatic íilariasis. Filaría have been shovvn to contain 
Wolbachia endobacteria, which are essential for larval 
development and adult woim íertility and viability. This 
symbiotíc depcndency has provided a new approach in 
the treatment of indivỉduals vvith lymphatíc hlariasis 
(p. 146.3). A double-blind, randomised, placebo-comrolled 
study1 of 72 patients iníected with Wuchereria bancroýti 
íound that those given oral doxycyđine 200 mg daily íor 8 
weeks had a signihcant reduction in the number ol adult 
worms at 14 months; uỉtrasonography detected aduỉt 
worms in 22% of those given doxycydine and in 88% of 
those given placebo. Micro&ỉaraemia was almost comple- 
tely eliminated at 8 to 14 months follow-up. A small, dou- 
ble-blind, randomised, placebo-conttolled study2 also in 
patients iníected w ith w. banaoỊá, reported that a 3-week 
course of doxycycline 200 mg daily with a single dose of 
Ivermectin (150microgram/kg) plus aIbendazole (400 mg), 
glven 4  months aíter starting tteatment-with doxycydine, 
is more eữective in  inducing long-term amicroBlaraemia 
than Standard treatm ent with ivermectin plus albendazole, 
but is insnffiđent to kiU adult worms. Simiỉarly, courses of 
doxycydine for either 6 or 4  weeks (plus single doses o( 
ivermectin with or w ithout albendazole given 4 months

aíter starting treatment) have been shovvn to decrease 
W o lbach ia  load and have strong microhlarial activity.3’4 
Another double-blind, randomised, placebo-conttolled 
study5 in persons infected with B ru g ia  m a la y i  íound that 
doxycydine 100 mg daily for 6 vveeks either alone or with 
a single dose oí diethylcarbamaáne (6 mg/kg) plus albend- 
azole (400 mg), given 4 months after starting ữeatment 
with doxycycline, signihcantly reduced W o lb a c h ia  levels. 
Furthermore, aíter 1 year the prevalence of microhlarae- 
mia was reduced by 77% in patients given doxycydine 
aỉone and by 87.5% in those given doxycydine and 
diethylcarbamazine plus albendazole; a 26.7% reduction 
of miCTohlaraemia was reported for those given placebo 
and diethylcarbamazine plus albendazole.

See also Onchocerdasis, p. 291.2.
1. Tayior MJ, et al. M acroSlarỉddaỉ activity after doxycyclỉne treatm ent of 

VVuchereria bancroM: 4 doubỉe-blỉnd, randoraised pUcebo-controỉỉed 
tiiaL Lancet 2005; 36Ỉ: 2116-21.

2. Turaer JDa et ai. A randomỉzed, doubỉe'bUnd đỉnỉcaỉ crial oi ã 3-week 
course oi doxycydỉne pỉus albendazole and  ỉvennectỉn fo rth e  oeatm ent 
oi W udiereiia bancroM Iníectíon. ơ ìn  Infeđ Dừ 2006; 42: 1081-9.

3. Debrah AY, et aỉ. Doxycydỉne reduces pỉasma VEGP-C/sVEGFR-3 and 
improves pathology in ỉym phadc Slariasỉs. PLoS Pathog 2006; 2: e92.

4. Debrah AY, et ai. MacroElaiỉtídal effea of 4  weeks o ỉ treatm ent wiửi 
doxycydine on Wudưrrria banavfti. Trop Med Int Heaith 2007; 12:1433- 
41.

5. Supaiỉ ĩ .g ta L  Doxycydlne oeatm ent o( Bnigỉa malayi-míccicd persons 
reduces cnỉcroãUremỉa and adverse rcactíons aíter dỉethyỉcaỉbamazine 
and aỉbendazoỉe ữeatm ent. ơ in  Infea Dờ 2008; 46: 1385-93.

For the use o! doxycydine in the treatment of malaria see 
under Tetracydine, p. 376.1.

Mansonella infedions. As with other Slaria, M a n so n c lla  
p e n ta n s  have been shovvn to rely on a symbiotic relation- 
ship with W o ỉb a ch ia  endobaaeria, leading to hopes that M . 
p e rs ta n s  inỉections (see p. 147.2) mỉght be eữecdvely trea- 
ted vvith antibacterials. In a randomised open-Iabel study' 
of patients with M . p ers ta n s  microhlaraemia, [oral] doxycy- 
cline 200 mg daily gìven for 6 weeks led to signihcantly 
reduced levels of M . p e n ta n s  at 12 months, and sustained 
suppression 36 months after treatment.

1. Couỉỉbaỉy Yĩ. r t j / .  A randomỉzed oiaỉ of doxycydỉne ío r Maĩtsoneíỉa 
pcrsians inícctíon. N EngỊ J  Med 2009; 361: 1448-58.

Muhiple sderosis. Matrìx metalloproteinases (MMPs) 
have been shown to play a role in  the pathogenesis of 
multiple sderosis and may also reduce the efficacy of ther- 
apy by degrading interíeron beta. Tetracydines have 
immunomodulatory and neuroprotective efiects, and are 
also potent inhibitors of MMPs. Doxycydine has been 
evaluated in an open label study in a few patíents with 
remitting-relapsing multiple sderosis and breakthrough 
disease;1 adding oral doxycydine to their intramuscular 
interíeron beta-la therapy was reported to be safe and 
assodated with disease stabilisation in most.

1. Minagar A. a  a l  Combinatíon ửierapy vvith ỉnterĩeron b e ta -ỉa  and 
doxycydine in multíple sderosis: an Opcn-Iabcl trial. Á n h  Neuroi 2008; 
65: 199-204.

Musculoslceletal and ịo in t disorders. For reíerence to the 
use of doxycydine in the management of various 
musculoskeleul and joint disorders, see under Tetracy- 
dine, p. 376.2.

Onchocercỉasis. As in lymphatic filariasis (above), O ncho-  
cerca v a lv u lu s  vvorms rely on a symbiotic relationship vvith 
W olbach ia  endobaaeria, and this has provided a new 
approach in the treatment of individuals with onchocer- 
dasis (p. 147.2). A 4-month controlled dinical study1 of 
35 patients with onchocerdasis tound that those given 
oral doxycydine lOOmg daily for 6 weeks showed a ưend 
toward more írequent degeneration or death of adult 
worms and suppressed embryonic development at early 
stages for the duration of the study perìod. A subsequent 
study2 of 88 patients lound that embryogenesis was inter- 
rupted for at least 18 months in those given a single sun- 
dard dose oỉ ivermectin (150micrograms/kg) plus oral 
doxycydine lOOmg daily for 6 weeks compared with 
those given only the Standard dose of ivermectin.

ỉ.  Hoerauí K  ct ai. Enđosymbiotỉc bactería In worms as targets for a novel 
chemotherapy ỉn Alaiỉâsis. Lancet 2000; 355: 1242-3.

2. Hoerauf A. et aỉ. Dcplctìon of wolbachia endobaaeria ỉn Onchoccrca 
volvuius by doxycydine and mỉcroBUrídermỉa afier ỉvermcctin 
treatmenL iancet 2001; 357: 1415-16.

Adverse Effects and Precautions
As for Tetracydine, p. 377.1.

Gastrointestinal dỉsturbances w ith doxycydine are 
reported to be less írequent than vvith tetracydine and 
doxycydine may also cause less tooth discoloration.

Oesophageal ulceration or sometimes rupture may be a 
partìcular problem ư capsules or tablets are taken with 
insuffident Quid or in a recumbent posture: doxycydine 
should be taken with at least half a glass of water, hi an 
upright position, and well beỉore going to bed. Dispersible 
tablets or liquid tormulations should be used in  elderly 
patients, who may be at greater risk of oesophageal injury.

Hypersensitivity reactíons are uncommon with doxycy- 
dine, although the Jarisch-Herxheimer reaction may occur 
when it is used to treat spừochetal iníections. Doxycydine is 
considered ohe of the most potent photosensitisers among 
the tetracydines, and photosensitivity iỉ common; photo- 
onycholysis may rarely occur vnthout an  assodated skin 
rash.

Unlike many tetracydines, doxycydine does not appear 
to accumuỉate in patients with impaữed renal hinction, and 
aggravation oỉ impairment may be less lỉkeỉy. Similarly, 
there is also no evidence that doxycydine causes severe 
hepatitis.

Incidence of adverse effeds. For the suggestion that dox- 
ycydine may cause fewer adverse effects than mino- 
cydíne, see p. 327.2.

Anosmia. Anosmia or dysosmia (absent or impaired sense 
of smell) have occasionally been reported in patients 
receiving doxycydine, although the assodation has not 
been deẽnitelỹ established.1

1. Blcascl AF, t í  ai. Anosmia aítcr doxycydine usc. Med J  Aua  1990; 152: 
440.

Breast (eedìng. See Pharmacokinetics, p. 291.3, for a sug- 
gestion that doxycydine has a greater potential ỉor toxidty 
in breast-ỉed iníants than other tetracỹdines.

Effeds on intracraniol pressure. Doxycycline has been 
assodated with benign intracranial hypertension; for 
hirther details, see under Tetracydine, p. 377.2.

Porphyria. Thè Drug Database £or Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centte (NAPOS) and 
the Potphyria Centre Sweden, dassihes doxycycline as 
possibly poiphyrỉnogenỉc it should be used only when no 
saíer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database ỉo r Acute Porphyrỉa. Avaỉlable ac  http://w w w . 
dmgs-porphyria.org (accessed 15/08/11)

Interadions
As for Tetracydine, p. 377.3.

Doxycydine has a lower aỉSnity for binding with caldum 
than many tetracydines. Consequently its absorptìon is less 
likely to be aHected by milk or íood, aỉthough it is stiỉl 
aữected by caldum-containỉng antadds and other divaỉent 
and trivaỉent cations such as aluminium, bismuth, ữon, 
magnesium, and ZÙ1C even Intravenous doxycycline may 
be aữected. although Iess so than  vvhen given orally.

Doxycydine is a substrate of the cytochrome P450 
isoenzyme CYP3A4 and a moderate inhibitor oỉ the same 
cytochrome 'System. Its metabolism may thereíore be 
accelerated by drugs that induce hepatỉc enzymes such as 
alcohol (chronỉc use), liỉam pidn, and antiepileptỉcs 
induding carbamazepine, phenobarbital, phenytoin, and 
primidone.

It has been suggested that doxycydine could increase 
ddosporin concentrations, but evidence ỉor this seems to be 
scant.

Antimicrobial Action
As for Tetracydine, p. 377.3.

Doxycydine is more active than tetracydine against 
many bacterial spedes induding Streptococcus pyogenes. 
enterococd, Nocardia spp., Yersừtia ptstis, and various 
anaerobes. Cross-resistance is common although no 
resistance to doxycydine has been íound in Chlamydia or 
Rickettsia spp.. Doxycydine is also more active against 
protozoa, particularly Plasmodium spp.

Pharmacokinetics
For the generaỉ pharmacokinetics of the tetracyclines, see 
Tetracydine, p. 378.2.

Doxycydine is reađily and almost completely absorbed 
from the gasnointestinal tract and absotption ís not 
signihcandy aAected by the presence of milk pr food in the 
stomach or duodenum. Mean peak plasma concentrations 
of 2.6 mĨCT0grams/mI. have been reported 2 hours aher a 
200-mg oraĩ dose, íalling to 1.45 micrograms/ml at 24 
hours. Aỉter intravenous iníusion oí the same dose peak 
plasma concentratíons ranging hom  5 to 10 micrograms/ml 
occur these ỉall slowly and concenơatíons of 1 to 
2 mỉcrograms/mL persist ỉor 24 hóurs.

Doxycydine is more lỉpid-soluble than teưacydine. It is 
vvidely dlstributed in  body tissues and ỉluids, with excellent 
penetratíon into the lỉver, kidney, and sinuses. Peneơation 
into CSF is only moderate, aihd CSF concentrations are nọt 
more than 1 miạogram/mL ỉn those vvith non-inflảmed 
meninges. It CTosses the placenta and is distributed into 
breast milk vvith concentrátìons of up to 40% of plasma. The 
potential for toxidty in a breast-ỉed inỉant may be greater 
than with the other tetracydines because doxycydine is less 
bound to caldum. About 80 to 95% of doxycycline in the

The Symbol t  denotes a preparation no longer actively marketed

http://www.cdc.gov/nunwr/preview/nunwrhtinly
http://www.cdc.gov/mmwr/FDF/
http://www.bpa.org.uk/
http://www.cdc
http://www


290 Antìbacterials

drculatíon is rẽported to  be bound to plasma proteins. Its 
biological haỉí-liíe varies hom about 12 to 24 hours.

In patients w ith notm al renal hinction about 40% of a 
dose is slowly excreted in the urine, although more is 
excreted 'by this route ư the urine is made alkaline. 
However, the majority of a dose of doxycycline is excreted 
in the íaeces after chelation in the intestines. Although 
doxycycline has been reported to undergo partial 
inactivatíon Ũ1 the liver, some sources consider this 
doubtfuh however, the kinetics of doxycydine have been 
repoitedly aỉtered in patients receiving drugs that induce 
hepatic metabolism.

Doxycydine is stated not to accumulate signihcantly in 
patients vvith renal impairment, although excretion in the 
urine is reduced; increased amounts of doxycyđine are 
excreted in the ỉaeces in these patients. Nevenheless, there 
havẹ been reports of some accumulation in renal ỉailure. 
Removal oỉ doxycydine by haemodialysis is insigniíĩcant.
Reviews.

1. Saivỉn s, Houin G. Clinical pharmacokỉneiícs o( doxycyclỉne and 
minocydỉne. ơìrt Pharmacokinet 1988; 15: 355-66.

P rep ara tio n s
Proprietary Preparationi (details are given in Volume B)

Sngle-ingredient Preparotions. Arg.: Asolmicina.dox; Aưidoxt; 
Cididoxan; Doxibiott; Granudoxy; Verboril; Vibramicina; Aus- 
traL: Doryx; Doxsig; Doxy; Doxyhexal; Doxylin; Frakas; Vibra- 
Tabs; Vibramydn; Austria: Dotun Doxybene; Doxydenn: Dox- 
ydyn; Doxyhexait; Doxystad; Vibramydn; Vibravenos; Belg.: 
Docdoxycyt; Doxylets; Doxytab; Vibratab; Braĩ.: Cidisant; 
Clordox; Doxilegrandt; Neo Doxidlin; Protectina; Uni Doxid- 
din; Vibradoxin; Vibramidna; Canad.: Apo-Doxy; Atridox; 
Doxydn; Doxytab; Novo-Doxylin; Periostat; Vibra-Tabs; 
Vibramydn; Chilr. Abraxil; Dentarec Doryxt: Doxithal; Siga- 
doxin; Tolexine; Vibramicina; China: Ai Rui De An (ítaiíSíẽ): 
Duo Di (£ ìâ ); Wan Shi Qi (TĩirÃr); Yong Xi (Ạ S); Cz.: Deox- 
ymykoin; Doxybene; Doxyhexal; Denm.: Doturt; Oracea; 
Vibradox; Fín.: Atridoxt: Doximed; Doximydn; Doxiún; Ora- 
cea; F rD oxy ; Doxylis; Doxypalu; Granudoxy; Spanor: Tolex- 
ine; Vibrantydne N; Vibraveineuse; Ger.: Aknelug Doxyt; 
Antodoxt; Doxakne; Doxy Kombt; Doxy M; Doxy-HP+; Doxy- 
N-Tabllnenf; Doxy-Wolfff; Doxy; Doxydenna; Doxydoct; Dox- 
yhexalt; Doxymonot; Llgosan; Oraycea; Gr.: Aníadoxt; Atri- 
dox; Combaỉorte; Impatamydn; Ivamydn; Lentomyk; Microvi- 
brate; Novimax; Otosal; Relyomydn; Smilỉtene; Vibrabiotic; 
Vibramydn; Vibravenos; Vibravenosa; Visubiotic Hong Kong: 
Amennydn; Doxatt; Doxitabt; Doxy; Doxycapt; Doxylint; 
Doxymydn; Medomydn; Plemext: Synvibrat; Vibratnydn; 
Wanmydn; Hung.: Doxitidin; Doxyphancu Doxyprotect; 
Huma-Doxylin; Tenutan; India: Apidox; Bidox-DT; Biodoxi; 
Ceedox; Chemedox-HT; Codox; Dedoxyn; Dobid; Dox-M DT; 
Doxidp; Doxina; Doxipil; Doxitab; Doxodin-TR; Doxt; Doxy; 
Doxycap; Doxyleb; Doxylin-DT; Doxyn; Doxypal-DR; Doxyric; 
Doxytop; Duxadox; DX-24; Emdox; Geeox; Ginadox; Idoxy; 
LAA; Lehtedin; Lupidox; M-Dox; Martidox-M; Microdox; 
Minicydine; Nab-DT; Nee; Novadox; Nudoxy; Solomydn; Viba- 
2ine; Indon.: Dohixap Dotun Doxadn; Doxicon Doxint; 
Dumoxin; Interdoxin; Sididon; Viadoxin; Vĩbramydn; JrL: 
Atridoxt; By-Mydn; Eíracea; Periostat; Vibramydn: Israel: 
Doxibiotict; Doxy; Doxylin; Periostatf; Vibramydnt; ItaL: Atri- 
dox; Bassado; Miradin; Periostat; Malaysia: Dolinet; Domy- 
dne; Doxydllin; Doxymydn; Medomydn; Vibramydn; Mex.: 
Bioxỉmidna; Domiken; Doranbaxt; Doxinonllam; Kendden; 
Periosan; RoxidoUn; Vibramidna; Vivradoxii; Neth.: Atridoxt; 
Doxyt; Ehacea; Periostac Unidox; Vibramydn: Norw.: Doxylin; 
Vibramydnt; Vibranord; NZ: Doxine; Doxy: Phiỉipp.: Bactidox; 
Conudn; Cytragen; Doxicon; Doxin; Doxylyn: Dyna; Harvellin; 
Quedox; Vlbramydn; Pot.: Doturỷ; Doxidn; Doxyratìo M; 
Supracydint; Unidox; PorL: Actidox; Anidox+; Doxytrex; 
Periostat; pluridoxina; Sigadoxm; Vibramidna; Rus.: Doxal 
CUoxcaa); Medomydn (MeflOMiuiHH)t; Unidox (KOhhaokc); 
Vĩbramydn (BH6paMHnHH)Ỷ; Vidokdne (Bkookuhh); Xedodne 
(KceaouHH); S.Afr.: Cydidox; Doximal; Doxitab; Doxydint; 
Doxycyb Doxyhexalt; Doxymydnt; Doxytet; Dumoxin; Nori- 
tett; Vibramydnt; singapore. Apo-Doxy; Bronmydn; Domy- 
dne; Doryxt; Doxinet; Doxycap; Doxyline; Doxymydn; Medo- 
mydn; Mitrodõx; Remydn; Tetradox; Vibramydn; 
Wamnydnf: Spain: Atridoxt; Dosil; Doxidat; Doxicrisolt; Dox- 
ipU; Doxiten Bio; Mededoxit: Peledoxt; Prodenna; Retenst; 
Rexilen; Vibradna; Vibravenosa; SwecL: Atridox+; Doxyíerm; 
Oracea; Vibramydnt; Vibranord; Switz.: Doxydine; Doxylag; 
Doxysol; Oraceà; Periostatt; Rudocydin; Suprâcydine; Tasma- 
cydln Akne; Vibramydne; Vibraveineuse: Zadorin; Thai. 
Amermydn; Bronmydnt; Cin-Doxy; Dodine; Docyl; Doxin; 
Doxine; Doximn; Doxinpaq Doxxot; Doxy-P; Doxy; Doxydate; 
Doxydỉne; Doxycom; Doxyhot' Doxylcap; Doxylin; Doxyman; 
Doxymed; Madoxy; Medomydn; Medoxint; Poli-Cydine; Pon- 
doxcydine: Servidoxyne+; Siadodn; Tetradox; Torymydn; Vee- 
mydn; Vibramycm; Viprodn; Turk.: Doksin; Monodoks; Tetra- 
dox; VAE: DuraDox; UK: Atridox; Doxylar; Ebacea; Periostat; 
VỊbramydnt; Vibramydn; Ukr.: Doxy-M UỊokch-M); Doxybene 
CQoxcH6eae); Unidox (HDhhhokc); USA: Adoxat; Alodox; Atri- 
dox; Avidoxy; Dotyx; Monodox; Morgidox; NutriDoxỷ; Ocu- 
dox; Oracea; Oraxylt; Periostat; Vibra-Tabsf; Vibramydn; 
Veneĩ.: Doxádival; Tremesal; Vibramidna c.
Mubi-ingradient Preparotions. Cz.: Doxycyclin AI Comp; Ger.: 
Ambrodoxyt; Ambroxol AL compt; Ainbroxol comp; Doxy 
Compt; Doxy Plusỷ; India: Acnedox-LB; Avidox-LB; Avidox-

OZ; Avidox-SP; Dox-M ST; Dox-M TZ; Dox-M-A; Dox-M-OZ; 
Doxy-1 L-DR Porte; Doxyguard; Doxylin-TZ; Emdox-TZ; GIo- 
dox-LB; Microdox; Spain: Dosil Enámatico; Doxiten Enámati- 
co; USA: Avidoxy DK.
Pharmocopoekil Preparations
BP 2014: Dispersible Doxycydine Tablets; Doxycydine Capsules; 
USP 36: Doxycycline Caldum Oral Suspension; Doxycydine 
Capsules; Doxycydine ỉor Injection; Doxycydine for Oral 
Suspension; Doxycydine Hydate Capsules; Doxycydine Hydate 
Delayed-release Capsules; Doxycydine Hydate Delayed-Release 
Tablets; Doxycydine Hydate Tablets; Doxycydine Tabletỉ.

Enoxacin (BAN, USAN, rlNNI

AT-2266; CI-919; Enoksasiini; Enoksasin; Énoxadne; Enox- 
adno; Enoxacinum; PD-107779; 3hokc3L|mh.
1 -Ethyl-6-fIuoro-1,4-dỊhýdro-4-òxo-7-(l -piperazinyl)-1 ,8- 
naphthyridine-3-carboxylic acid.
C1sH17FN4O3=3203
CẮS — 74011-58-8.
ATC — J0!MA04.
ATC Vet —  QJ0ỈMA04.
UNII —  3250GW249P.

Phannacopoeias. Chín, and Jpn indude the sesquihydrate.

Uses and Administration
Enoxadn is a íluoroquinolone antibacterial vvith actions 
and uses similar to those ol dproĐoxadn (p. 261.2). ỉt iỉ 
used mainly in the treatment of urinary-traa iníections 
(p. 213.1) and gonorrhoea (p. 204.2).

For urinary-tract infections, enoxadn is given orally in 
doses of 200 or 400 mg twice daily.

For details of reduced doses in renal impairment, see 
p. 292.2.

A single 200-mg or 400-mg dose may be given for 
uncomplicated gonorrhoea.
References.

1. Patel ss. Spenctr CM. Enoxaón: a reappraisal of lu  dinlcal cfficacy in 
ứie ưeaunent of gcniiourinary t ra a  inícrtions. Drugs 1996; 51: 137-60.

AdminĨ5tration in renal impairment. When the creatinine 
dearance js 30mL/minute or less urinary concenưations 
of enoxadn may be too low to have a therapeutic effen in 
urinary-ơact iníeaions. In other inlections, half the usual 
oral dose of enoxadn is recommended.

Adverse Effects and Precautions
As for CiproDoxadn, p. 262.2.

Reduced dosage may be needed in renal impairment— 
see Administratíon in Renal Impairment, under Uses and 
Administration, above.

Interactions
As for Ciproữoxadn, p. 264.3.

Of the Auoroquinolones, enoxadn has been reported to 
cause the most marked interaction with theophylline 
(p. 1234.2) and with caíleine (p. 1206.1).

Antimicrobial Actíon
As for Ciproũoxadn, p. 265.2, although enoxacin is 
generally less potent in vitro.

Pharmacokinetics
Peak plasma concentrations of 2 to 3 micrograms/mL occur 
1 to 2 hours after a 400-mg oral dose of enoxacin. The 
plasma halMiíe is about 3 to 6 hours. Plasma protein binding 
ranges from 18 to 67%. Enoxadn appears to be vvidely 
distributed in the body and concenơations higher than 
those in plasma have been reported in tissues such as lung, 
kidney, and prostate. High concentrations occur in bile, but 
the extent of biliary excretion is not dear.

Enoxadn is eliminated ữom  the body mainly by urinary 
excxetion, but also by metabolism. The major metabolite, 3- 
oxo-enoxadn, has some antibacterial activity. Urinary 
excretion of enoxadn is by both tubular secretion and 
glomerular Rltration and may be reduced by probenedd. 
High concentradons occur in the urine since about 60% of 
an oral dose of enoxadn appears unchanged in the urine 
within 24 hours; about 10% is recovered as 3-OXO- 
enoxadn. In renal impairment the half-life of enoxadn may 
be prolonged and the oxometabolite may accumulate.

P reparo tions
Propríeiary Preporatiom (details are given in Volume B)
Single-ingredient Preparations. China: Bi Cai Ni (il2'3R7S>; De 
Xmg Li Jiu Nuo (^ i¥ ): Kai Quan (ấlẾ); Li De Jia
ch í# # ); Mei Feng (ỈIRl): Nuojia (ÌSIÉ); Fr.: Enoxon Ger.: 
Énoxon Gr.: Enoxon Ilal.: Enoxen; Jpn: Flumarkf: Turk.: 
Enoksetin.

EnroAoxacin (BAN, USAN, rìNNÌ

Bay-Vp-2674; EnroAoksasiini; Enroíloxadne; Enroíloxacino; 
Enroíloxadnurin; BHpoộ/iOKcauMH.
1-Cydopropyl-7-(4-ethylpiperazin-l-yl)-6-fluoro-1,4-dihydro-
4-oxoquinplihè-3-carboxylic add.

■.C,9HjjFN3Ò3=359.4- ovs — 93106-60-6.
A TCV et— QJ01MA90. - 
UNII — 3DX3XEK1BN.

Phormacopoeias. In Eur. (see p. vii) and u s  for veterinary 
use only.
Ph. Eur. 8: (EnroQoxadn íor Veterinaty Use). A pale 
yellovvish or light yellow, crystalline povvder. Pracũcally 
insoluble in water; slightly soluble in methyl alcohol; ửeely 
soluble in dichloromethane. P ro tea írom light.
USP 36: (Enrolloxadn). A pale yellow to light yellovv 
crystalline povvder. Very slightly soluble in water at pH 7.0. 
Store in airtight containers. Protect from light.

ProỉịỊe
Enrofloxacin is a íluoroquỉnolone antibaaerial thai is uscđ 

ỉ in veterinary practice.

E r t a p e n e m  S o d i u m  (BANM, USAN, ríNNMi

Ertapenem sódico; Enapénem Sodique; L-749345; MK-0826; 
MK-826; Natrii Ertapenemum; ZD~4433; Haĩpniă 3pTaneHeM. 
Sodium (4fi,55,6S)-3-({(3S,5S)-5-[(m-Carboxyphenyl)carba- 
moyl]-3-pyrrolidinyl)thio)-6-[( 1 /?)-1 -hydroxyethyl]-4-methyl- 
7-oxo-l-azabicydo[3.2.0]hept-2-ene-2-carboxylate. 
C22H24N3Na07S=497.S
C4S — 153832-46-3 (ertapenem); 153832-38-3 (ertapenem 
disodium); 153773-82-1 (ertapenem sodium).
ATC —  J01DH03.
ATC Vet —  QJ01DH03.
UNII — 2T90KE67L0.

Incomparibility and  ỉtabiliiy. References.
1. McQuade MS, tt  ai. Stabilỉty and compaUbility o í reconsntuỉed 

enapcnem  wiih commonỉy used iv iníuĩion and colnhision solutiom. 
Am J HeaHh-Sysĩ Pharm 2004; 61: 38-45.

Uses and Administration
Ertapenem is a carbapenem beta-lactam antibacterial with 
actions anduses similar to those of imipenem (p. 311.3). It is 
more stable to renal dehydropeptidase I than imipenem and 
need not be given with an enzyme inhibitor such as 
dlastatin. It is used in the treatment of in íeaions due to 
susceptible Gram-positive and Gram-negative bacteria 
induding inưa-abdominal iníections, acute gynaecological 
inlections, complicated urinary-ơact iníections, skin and 
skin-structure intections (in particular, diabetic foot 
úưections), and respiratory-ttaa iníections. It is also used 
prophylactically in coloreaal surgery. For details of these 
inleaions and their ưeatment, see under Choice of 
Antibaaerial, p. 172.2.

Enapenem is given as the sodium salt, but doses are 
expressed in terms of the base; 1.04g of enapenem  sodium 
is equivalent lo about 1 g of ertapenem. For treatm ent, it is 
given by intravenous iníusion over 30 minutes or by 
intramuscular injection, in a usual dose of 1 g once daily. 
For prophylaxis, a single 1-g dose is given intravenously 1 
hour bẽíore the stan of surgery.

The dose of ertapenem may need to be reduced in renal 
im pairraent see p. 292.3.

For details of doses in iníants and children, see p. 292.3. 
Reíerences.

1. Kearing GM, Peny  CM. Ertapcnem: a revicw of iis usc ín the treaơncnt 
of bacterial inỉections. Drugs 2006; 65: 2151-78.

2. Rogers LC. et ai. Ertapenem ỉor diabeúc ỉoot iniections. Drugs Today 2006; 
42:695-701 .

3. Burkhardt o , tt aỉ. Ertapencm: the new carbapenem ỉ  years aíter íỉrst 
FDA licensing íor clinỉcal practice. Experí Opìrt Pharmacothrr 2007; 8: 
237-56.

4. Falagas ME. et aỉ. Meta-analysis; ertapenem for complicated intra- 
abdominal iníections. Aỉimeni Pharmacơl Thrr 2008; 27: 919-31.

5. Nielsen MD, ti a i  The use of ertapenem íor the treatm ent oí lower 
exưem ity inlections. J  Foot Ankle SurtỊ 2009; 48: 135-41.

6. Congeni Bỉ~ Ertapcnero. Expert Opin PharmaathiT 2010; 11: 669-72.

Administratíon in children. Ertapenem may be given to 
children for the treatm ent of iníections caused by susceptì- 
ble Gram-positive and Gram-negative bacteria. It is given 
by inưavenous intusion over 30 minutes or if appropriate 
by intramuscular injection. For children hom 3 months of 
age the usual recommended dose is 15mg/kg twice daily 
(up to a maximum of 1 g daily).

Administralion in renal impairment. u s  licensed product 
iníonnatioii indicates that parenteral doses of ertapenem 
should be reduced in patients with renal impairment 
according to creatinine clearance (CC) as lollovvs:

AU cross-reíerences reíer to entries in Volume A
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• c c  30 mL or less per minute per 1.73 m2 (induding end- 
stage disease where c c  is 10 mL or less per minute per 
1.73 m2): 500 mg daily ỉor aduỉts

• haemodialysis: ư th e  500-mg dose is given in the 6-hour 
period betore dialysis an  additional 150 mg should be 
given aíter the dialysis session

The UK produa iníormation, hovvever, States that in 
advanced renal insuíhdency and haemodialysis there are 
inadequate data to make recommendations and that 
enapenem should not be used in these patients.

Adverse Efíects and Precautìons
As for Imipenem, p. 312.1. There have been reports of 
DRESS syndrome (drug rash with eosinophilia and systemic 
symptoms) after the use of ertapenem.

Ertapenem is more stable to renaỉ dehydropeptidase I 
than imipenem and use with dlastatin, tvhich inhibits the 
enzyme, is not required.

Effects on the nervous System. Unusual mental status 
changes vvere reported in  2 elderly men after 5 to 7 days 
of ưeatment with ertapenem .1 The Srst, a 79-year-old 
man, developed garbled speech and miosis that resolved 
after ertapenem was stopped but reairred upon rechal- 
lenge. The second paáent, a 70-year-old man with cach- 
exia and acute renal insuhidency, developed delirium that 
resolved the day aíter ertapenem was stopped. There have 
also been postmarketing reports of aggression, halludna- 
tions, dyskinesia, myodonus, and ttemor after the use of 
ertapenẽm.

1. Duquaine s, €t ữỉ. Central aervous System ttHddty assodated w ith 
ertapenem use. Absưacc Aim Pharmacother 201 ỉ; 45: 127. Fuỉỉ version: 
http://w w w .thcannals.eom /cgi/reprint/45/l/e6 (accesscd 24/06/11)

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Cemre (NAPOS) and 
the Porphyria Centre Sweden, dassiSes ertapenem as 
probably not porphyrinogenic; it may be used as a drug of 
first choice and no precautíons are needed.1

1. The Drug Database for Acute Porphyrỉa. Avallable at: http://w w w . 
drugs-porphyria.org (accessed 05/09/11)

Interactions
Probenedd inhibits the renal excretion of ertapenem 
thereby increasing its plasma concentrations and prolonging 
its elimination half-life.

Antiepileptics. For reports of decreased plasma-valproate 
concentrations (sometimes with loss of seizure conưol) 
attributed to ertapenem, and the view that carbapenems 
should not be used w ith valproates, see p. 557.2.

Antímicrobial Adion
As for Imipenem, p. 312.2.

Ertapenem is reported to be slightly more active overall 
in vitro than imipenem but is less active against Gram- 
positive bacteria and has a narrovver spectrum of activity. It 
is generally not active against Aànetobaữerspp., Pseudomonas 
aeruginosa, MRSA, or enterococd.

Pharmacolánetìcs
Aíter intravenous infusion of ertapenem 1 g over 30 
minutes, a mean plasma concemration of 155micro- 
grams/mL is attaíned, íalling to 9 micrograms/mL aíter 12 
hours and 1 microgram/mL after 24 hours. After the same 
dose intramuscularly, a plasma concentration of 67 micro- 
grams/mL is achieved aíter 2 hours. Bioavailability after 
intramuscular injection is about 90%.

Ertapenem is more than 90% bound to plasma proteins. 
It is distributed into breast milk. The plasma halMiíe is about 
4 hours in adults and 2.5 hours in iníants and in children 
aged 3 months to 12 years; the half-life may be proỉonged in 
patients vvith renal impairment.

Ertapenem is partially metabolised Via hydrolysis of its 
beta-lactam ring by dehydropeptidase I to an open-ringed 
metabolite. About 80% of a dose is excreted in the urine as 
both unchanged drug and metabolite. About 10% is 
excreted in ỉaeces.

Ertapenem is removed by haemodialysis.
Reíerences.

ỉ . Mistxy GC, t í  a i  Phannacokineùcs of ertapcnem ỉn patíents with varyỉng 
degrees ỡí renal insuỉĩidency and in patìcnts oa heraodUỉysỉs. J  ơ à t  
pharmacơl 2006; 46: 1128-38.

2. Brink AJ, tí  a i Phamiacoldnetlcs of once-daily dosỉng of erupenem  ỉn
criticaỉỉy ỈU patỉents w ith  severe sepás. Int J  Antìmicrob A&nữ 2009;. 33: 
432-6. .

3. Frasca D, tí al. Pharm ácokinetia oỉ ertapenem íollovving icưavenous 
and subcutaneous ỉnhisỉons ỉn padents. Antìmicrob Agents ơưmother 
2010; 54: 924-6.

Preparations
Proprietary Preparations (details are glven in Volume B)
Single-ìngredient Preparorions. •Arg.: Invanz; Austraí.: Invarư; 
Austria: Invanz; Braz.: Invatư; Canad.: Invanz; Chile. Ĩnvan7_-

China: Invanz (ỶỒTĨÍ); Cz.: Invanz; Denm.: Invanz; Fin.: 
Invanz; Fr.: Invanz; Ger.: Invanz; Gr.: Invanz; Hong Kong: 
Invanz; Hung.: Invanz; Indìa: Invanz; Inảon.: Invarn; IrL: 
Invanz; Israel: Invanz; ttaL: Invanz; Malaysia: Invanz; Neth.: 
Invanz; Nơrw.: InvanK NZ: Invanz; Philipp.: Invanz; PoL: 
Invanz; Port.: Invanz; Rus.: Invanz (HHBam); S.Aỷr.: Invanz; 
Singapore. Invanz; Spain: Invanz; Swed.: Invanz; Switz.: 
Invanz; Thai.: lnvanz; Turk.: Invanz; VK: Invanz; vkr.: Invanz 
(HHBam); USA: Invanz; Venez.: Invanz.

E r y t h r o m y c i n  (BAN, riNNi 

■Eriưdmicin; •Erirromicỉna; EritromiCinas; Erittomiỉin; Erythro- 
■mỳđnẽ; ErỷthrômydnùmỊ Erytromyõn; Erytromycyná; Ery- 
tromỵsiini; 3pkrrpoMmiHH.
Eiythròmycin A is (2/?3S,4S,5R,6/?,8fl,10/?>í 1/?,12S,13/?l-5-{3- 
amino-3,4,6-trideoxy-A/,/V-dimethyl-ị3-D-xy/o-hexopyran'osy- 
loxy)-3-(2,6-dideòxỳ-3-C,3-0-dimethyl-a-í-ribo-hexopýrano- 
sylóxy)-i 3-ethỵl-6, í 1,12-trihydroxy-2,4,6,8,10,l 2-hexamethyl- 
9-oxotridecan-l 3-olide.
C3;H67NO,3=733.9 
CAS — ! 14-07-8.
ATC —  D10AF02; J0ỈFA01; S01AA17.
ATC Vet — QDỈ0AF02; QJ01FA01; QJ51FA0I; QS01AAƯ.
UNII — 63937KV33D.

Pharmacopoeias. In chín., Eur. (see p. vii), Int., Jpn. and us. 
Ph. Eur. 8: (Ẹrythromycin). It is produced by the growth of 
a straịn of Streptomyces erythreus and is a mixturẹ of maaolide 
antibiotics consisting largely of erythromydn A. It occurs as 
a vvhite or slighdy yellovv powder or colourless or slỉghtly 
yellow crystals; slightly hygrơscopic. Slightly soluble in 
vvater but less soluble at higher temperatures; treely soluble 
in alcohol; soluble in methyl alcohol. ProteCT from light. 
USP 36: (Erythromydn). It consists primarily of erythro- 
m ydn A. A vvhite or slightly yellow, odourless or practícallỵ 
odourless, crystaUine povvder. Soluble 1 in 1000 of w ater 
soluble in alcohol, in chloroíorm, and in ether. Store in 
airtight containen.

E r y t h r o m y c i n  E s t o l a t e  (BAN, USAN, rtNNMỊ

Eritromịcina, estolato dei- Èritromicin-esztolát; Eritromịđno 
ẹstolatas; Eiythronnýdn Propionatẹ Lauryl Sulíate; Erythro- 
mycín Propionate Laụryí Sulphate; Érythromycine, Estolate 
d‘; Etythramydnestolat Etythrtìmycin-éstolát; Eiythromycini 
Estolas; Eryữomycinestolat; Erytrornycyny estolan; Eryữomy-. 
siiniestolaattìr Estolato de eritromidna; Prapionylerythromy- 
dri Láuryl:Sulphatẽ; BpitípổMnÚMHá 3ao/iaT. ■
Erythromydn 2'-propionate đodecyl sulphate.
ÓoH7iN0 14,C,2H2604S=1056.4
CAS — 3521-62-8.
ATC — ỌWAF02; J01FA01; S01AA17. ■ ' •
ATC Vet —  QD10AF02; QJ01FA0l; QS01AAƯ.
UNII — XR12P63 / HP.

Phomnacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Erythromydn Estolate). A white or almost 
vvhite, crystalline powder. Practically insoluble in tvater; 
íreely soluble in alcohol; soluble in acetone; practically 
insoluble in dilute hydrochloric add. Protect hom  light. 
USP 36: (Erythromydn Estolate). A white, odourless or 
practically odourless, crystalline povvder. It has a potency 
equivalent to not less than 600 micrograms of erythromydn 
per mg, calculated on the anhydrous basis. Practìcally 
insoluble in vvater; soluble 1 in 20 of alcohol, 1 in 15 of 
acetone, and 1 in 10 of chloroíorm. Store in airtight 
containers.

E r y t h r o m y c i n  E th y l S u c c i n a t e  IBANMI 
Eritromicina, etilsuccinato de; Efitrómĩdn-etilszúkdnát; 
Eritromicino etilsukcinatas; Erythrbmytìn ẸthỷỊsocdnate; 
Ểrythromydne, éthylsuccinate d'; Eryttirarnycihethyisuccinat; 
Erythromydn-ethyísukciÌỊăt; Erythromycini ethýlsuccinas; 
Erỵtrpmỵcinẹtylsucdhát; Erytromycyny etyfobursztynian; 

'Erytrpmysiinietyylisuksinaatti; 3pnTpoMHL(HHa 3ĩnn- 
cytqtMHaT... í’
Eíythromydn 2'-(ethylsucdnate). ,

A a H T s N p ^ ^ Ị  ,  . .
CÃS— .4Ũ42-5Ì-4. ;
ATC— D1QAF02;JOỊFA01;S01AA 17 . ■
■AĨC Vet — QD1 OAF02f QJ01FA0ì, QS01AAƯ 
'UNII — 10Ỉ4KSJ86F'
NOTE. Compounded preparations of erythromydn ethyl 
sucdnate may be represented by thẻ following names:
• Co-erynsulfisox (PEiV)—erýthromyđn ethyl sucdnate 

and acetyl sulfafurazole.
Pharmacopoeias. In Chát; Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. 8: (Erythromydn Ethylsucdnate; Erythromycin 
Ethyl Sucdnate BP 2014). A vvhite or almost white, 
hygroscopic crystallme powder. Practically insoluble in

waten ừeely soluble in dehydrated alcohol, in acetone, and 
in methyl alcohol. Store in airtight containers. Protect hom 
light.
USP 36: (Erythromydn Ethylsucdnate). A white or slỉghtly 
yellovv, odourless or practìcally odourless, crystalline 
powder. It has a potency equivalent to not less than 
765 microgiams o! erythromydn per mg, calculated on the 
anhydrous basis. Very slightly solubỉe in  water; heely 
soluble in alcohol, in chloroíonn, and in macrogol 400. 
Store in airtight containers.

Erythromycin Gluceptate (BANM, HNNMỊ

Erĩtramidna, gluceptato de; Érythromycine, Gluceptate d'; 
!Eiythromycini Gluceptas; • Gluceptato-  de -eritromlđna; 
3pwp0MHL|Mna rmoiịenTaT.
Erythromycmglucoheptonate. : : i
C37H67NO13,C7H1A = 9601 /  .
CAS — 304-63-2, 23067-Ỉ3-2.
ATC —  DíQAF02; J01FAOĩ, SOỈAAƯ 

.ATC Vet — QD10AF02; QJ0ỈFA0ì; QSQ1AAĨ7:
UNil — 2AY21R0U64

Ptiarmacopoeias. In us.
USP 36: (Sterỉle Erythromydn Gluceptate). It is erythro- 
mydn gluceptate suitable for parenteral use. It has a 
potenqí equivalent to not less than 600 micrograms oi 
erythromydn per mg, caỉculated on the anhydrous basis. pH 
of a 2.5% solution in water is between 6.0 and 8.0.

Erythromycin Lactobionate ỊBANM, rìNNMỊ 

Éritròmidna, lactobionato Ểri-
tromidno laktobionatas; Érythromydne, Lactobionate d'; 
Erythromycini Lactobionas; Erythromycinlaaobionat,- 
Erythromydn-laktobionát; Erytromydnlaktobionat; Erytro- 
mycyny laktobionian; Erytromysilnitaktov, Éthytèneglycol, 
monostéarate d'; Lactobionato de eritromiđna; 3pmpo- 
MMLtnHa/laKTOổMOHaĩ. ■■■ 1
Erythrómycin mono(4-0-|3-o-gafaaopyranosyl-D-gluconate). 
C37Hs7NOl3,C,2Ha O,2=10922 
CAS —  3S47-29-8.
ATC — D1ỌAF02; J01FA0U S01AA17. .
ATC Vét — QDỈ0AF02; QJ01FA01; QS01AAỈ7.
UNII — 33H58I7GLQ. ■

pharmacopoeias. In Chm., Eur. (see p. vii), ỉnt., Jpn, and us. 
Ph. Eur. 8: (Erythromydn Lactobionate). Salt of a product 
obtained by íermentation using a strain of Strq)tomyces 
trythreuỉ. w hite  or slightly yellovv, hygroscopic powder. 
Soluble in waten heely solũblẽ in dehydrăted alcohòl and in 
methyl alcohol; very slightly soluble in acetone and in 
dichloromethane. A 2% solution in water has a pH of 6.5 to 
7.5. Store in airtight contaỉners.
USP 36: (Sterile Erythromydn Laaobionate). It has a 
potency equivalent to not less than 525 micrograms of 
erythxomydn permg, caỉculated on the anhydrous basis. pH 
of a soluđon in water containing the equivalent of 
erythromydn 5% is between 6.5 and 7.5.

Erythromycin Propionate IBANM, USAN, riNNMỊ 
Ẻqệomidnà, pròpionato _de; Erythromycin Propanoate; 
Éịỵttyomydhe, Propionatẽ d'; Éíythromydni Propĩonas; 
Propionato de erltromidria; PropionyỊerythromydn; 3pn- 
TpoMMUMHa DpormoHaT. .
Erythromycin 2'-propionate.....................
Ó oH;,NÓ,4=790,0 
CẢS—  134-36-1.
ATC — DỈ0AF02; J01FA01; S01AA17. ...
ATC Vet — QD10AF02; QJ01FA01; QS01AA17. . 
u m  —  H875ƠT999. ■■

Pharmacopoeias. In Fr.

Erythromycin Stearate (BANM, rìNNMì

Eritromícinả, esteảrato de; Eritromicino stearatas; Eritromidn- 
sztearát; Eriữomisin Stearat; Ểrythromydne, Stéaráte d'; 
Erythromydni Stearas; Erythromycinsteạrat; Erythromycin- 
stearát; Eryừomycinstearat; Erytromycyny stearyníari; Ety- 
tromysiìnistearaatti; Estèarato de ếritronìidna; 3pnĩpo- 
MHLịHHa CreapaT 
•Etythromycin õaadecanoate.-I 
C37H67N0 i3,C,aH360 2=l 018.4 
CAS — 643-22-1 -

.ATC—  D10AF02; J01FAO1, S01AA17. , ■ > '
ATCVet —  QD10AF02;QJ01FA01;QS01AA17. . •/' V
ĩUNI!’— LMƠ24X05M - - - '

Pharmacopoeias. In Eur. (see p. vii), Int; Jpn, us, and Ỵiet. 
Ph. Eur. 8: (Erythromydn Steaiate). A mixture of the 
stearates of erythromydn and stearic add. A vvhite or almost 
white crystalline powder. Practically insoluble in waten

The Symbol t  denotes a preparation no longer actively marketed

http://www.thcannals.eom/cgi/reprint/45/l/e6
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soluble in acetone and in methyl alcohol. Solutions may be 
opalescent.
USP 36: (Erythromydn Stearate). The stearic acid salt oí 
erythrom ydn with an excess of stearic add. White or 
slightly yellovv crystals or povvder, odourless or may have a 
slight, earthy odour. Practically insoluble in water; soluble 
in alcohol, in chloroíorm, ỉn ether, and in methyl alcohol. 
Store in airtight containers.

Incom patibiiity and stabilhy. The stability of erythromytín 
derivatives is dependent upon pH, vvith particularly rapid 
degradatíon occurring at a pH greater than 10 or less than 
5.5. Incompatibilỉty might ĩeasonably be expected, there- 
fore, w hen erythromydn preparations are mixed with 
drugs or preparations that have a highly addìc or alkaline 
pH. In practice, reports of incompatibility are not alvvays 
consistent, and other ỉactors such as the temperature and 
concemration of Solutions, and the diluents used, may 
play a role.

Solutions fo r infusion. For the preparation of Solutions of 
erythromydn lactobionate for iníusion, a primary solution 
contaỉning not more than 5% of erythromydn should be 
prepared £irst; only vvater for injection should be used in 
preparing the prúnary solution. It should be further 
diluted vvith sodium chloride 0.9% or other suitable inưa- 
venous fluid beíore use. Addic Solutions, such as glucose, 
should only be used if neutralised with sodium bicarb- 
onate.

ưses and Administration
Erythromydn is a macrolide antibaaerial with a vvide 
spectrum oỉ activity, that is used in the treatment of 
iníectìons caused by susceptible organisms.

Its uses have induded  the treatm ent of severe 
campylobader enteritis, chancroid, dỉphtheria, legion- 
naỉres' disease and other Legioneỉỉa inlections, neonataỉ 
conjunctivitis, pertussis, respừatory-tract iníections includ- 
ing bronchitis, pneumonỉa (mycoplasmal and other atỵpical. 
pneumonias ás vvell as streptococcal), and sinusitis, and 
trench íever, and, combined vvith neom ydn, for the 
prophylaxis of surgicaỉ inỉection in patients undergoing 
bowel surgery. It may be used as part oỉ a multìdrug regimen 
íor the txeatment of inhalation and gastrointestinal anthrax. 
It is also used in the prevention of diphtheria in 
non-im mune patients and of pertussis in non- or partially 
im mune patients.

Erythromydn is used as an altemative to penidllin in 
penidllin-allergic patỉents w ith various conditions induding 
actinomycosis, leptospirosis, listeriosis, mouth ũtlections, 
otitis media (usually vvith a sullonamide such as 
sulỉafurazole), pelvic iiiũammatory disease caused by 
N e ừ sa ia  gonorrhoeae, pharyngitis, and staphylococcal and 
stxeptococcal skin iníections. I t’ has been used in the 
treatm ent of penidllin-allergic patients with syphilis, but 
there are doubts about its eíBcacy. It is also used in the 
preventìon of perinatal or Group A sơeptococcal iníectìons, 
rheumatic tever, and iníections in splenectomised patients. 
In penidllin-aỉlergic patients in the early stages of Lyme 
disease, erythrom ydn may be used as an altemative to a 
tetracydine; this use is generally restricted to pregnant 
women and young children, since it is less eííective than 
othẹr drugs. ỉt is also used as an altemative to the 
tetracydines in patients with cholera, C hlam ydia OT 
Chlam ydơphila  iníections (such as epididymitis, lympho- 
granuloma venereum, nongonococcal urethritis, pneu- 
monia, psittacosis, and trachoma), Q íever, and spotted 
íevers.

For details of these iníections and their treatment, see 
under Choice of Antibacteríal, p. 172.2.

Both oral and topical erythromydn may be used in acne 
(see Skin Disorders, p. 295.1) and rosacea (p. 1688.3).

Erythrom ydn may be given as the base or its salts or 
esters; doses are expressed in terms of the base. Each 1 g of 
erythrom ydn is equivalent to about the lollovving amounts 
of each sait or ester
• erythrom ydn estolate 1.44 g
• erythrom ydn ethyl sucdnate 1.17 g
• erythrom ydn gluceptate 1.31 g
• erythrom ỹdn ĩactobỉonate 1.49 g
• erythrom ydn propionate 1.08 g
• erythrom ydn stearate 1.39 g
The usual oral adult dose is the equivalent o( erythromydn 
1 to 2 g daily in 2 to 4  divided doses; for severe iníections this 
may be increased to up to 4g  daily in divided doses. Daily 
doses higher than lg  should be given in more than 2 
divided doses.

For the prevention of streptococcal inỉections in patients 
with evidence of rheumatic íever or heart disease, who are 
unable to  take penidllin or suưonamides, a đose oỉ 250 mg 
twice daily may be given.

For the management of acne, maintenance doses as low 
as 250mg daily have been used but resistant strains of

propionibacteria are vvidespread; the BNF recommends a 
dose of 500 mg twice daily.

In patients who are unable to take erythromydn orally 
and in those who are severely ill, in whom it is necessaty to 
attain an immediate high blood concenữation, erythro- 
m ydn may be gỉven intravenously as the lactobionate, in 
doses equivalent to those given orally. The gluceptate has 
also been used intravenously. To reduce the risk of venous 
iiĩitation it should be given only by continuous or 
intermittent intravenous inlusion oí a solution containing 
not more than 0.5% of etythrom ydn. Intermittent 
inỉusions should be given every 6 hours over 20 to 60 
minutes. .

Doses may need to be limited in patients with renal 
impairment (see p. 294.3).

For details of doses in children, see p. 294.2. 
Erythromydn was íormerly given by intramuscular 

injection, but such injections are painỉul and are no longer 
generally recommended. Erythromydn is used as a 0.5% 
eye ointment for the treatment of superiidal ocular 
ínỉections, induding neonatal conjunctivitis, caused by 
susceptible strains of bacteria and for the prophylaxis of 
neonatal conjunctivitis caused by N. gonorrhotae or c. 
trachomatừ. It may also be applied topically as a 2 to 4% gel 
or solution íor the treaunent o[ acne vulgaris and is also 
available in combination preparations w ith benzoyl 
peroxide, ichthammol, isotretinoin, tretinoin, and zinc 
acetate.

Erythromydn adstrate. crythromydn cydocarbonate, 
and propionyl erythromycin mercaptosucdnate have also 
been used. Erythromydn thiocyanate and erythromydn 
phosphate are used in veterinary medidne.

Revievvs.
1. zhancl GG, tí aí. Revievv of macroỉides and keioỉidcs: íocus on 

respỉratory ưact iníections. Drugs 2001; 61: 443-98.

Administration. A discussion of the signifĩcance of diííer- 
ent íormulations and salts used íor oral preparations of 
erythromycin conduded that there was no clear evidence 
that any was superior in terms of clỉnical effect.'

1. Anonymouỉ. Gìving ery throm ydn by mouth. Drug Ther Bull 199$; 33: 
77-9.

Administratìon in children. Erythromycin may be given 
orally or by continuous or interminent intravenous infu- 
sỉon ỉor the ưeatm ent of in íec tions  caused by susceptible 
organisms. The usual dose for inlants and children is the 
equivalent of about 30 to 50 mg/kg of erythromydn daily 
in 2 to 4 divided doses although it may be doubled in 
severe iníections. Based on age, the usual dose in children 
2 to 8 years old is 1 g daily and in inỉants and children up 
to 2 years old 500 mg daily. Those over 8 years of age may 
be given the usual adult dose (see Uses and Administra- 
don, above).
The íollovving doses have been suggested íor use in 
neonates:
• In the UK, the BNFC suggests an oral dose of‘l 2.5 mg/kg, 

or an inưavenous dose of 10 to 12.5 mg/kg, every 6 hours
• In the USA, the American Academy of Pediatrics1 

suggests that neonates of 1 week of agẽ or less may be 
given lOmg/kg orally or intravenously every 12 hours. 
All neonates more than 1 week of age may be given the 
same dose every 8 hours; a dosing interval oí 12 hours 
may be used until 2 weeks of life in extremely low birth- 
weight neonates (weighlng less than 1 kg)

For the p rev en tio n  o f recu rren ce  of rh eu m atlc  íever 
the BNFC suggests that etythrom ydn may be given orally in 
penidllin allergic children in the lollovving doses:
• children 1 month to 2 years oi age: 125 mg tvvice daily
• children from 2 years oỉ age: 250 mg nvice daily
For the p re v e n tlõ n  o f secondary  cases o f group A 
strep tococcal In íec tion  the BNFC suggests that erythro- 
m ydn may be given orally lor 10 days in penidllin allergic 
children in the following doses:
• children 1 m onth to 2 years of age: 125 mg every 6 houts
• chilđren 2 to 8 years o/ age: 250 mg every 6 hours
• children Irom 8 years oi age: 2 50 to 500 mg every 6 hours 
For the p rev en tío n  o f secondary  cases o f d ip h th e ria  in 
non-immune patients the BNFC suggests that erythromydn 
may be given orally for 7 days:
• children I month to 2 years of age: 125 mg every 6 hours
• children 2 to 8 years of age: 250 mg every 6 hours
• children from 8 yeais of age: 500 mg every 6 hours
u  nasopharyngeal svvabs for Corynebaaerium diphthcríae are 
positive alter the first 7 days, treatment should be continued 
for a htrther 10 days.

For the management of acne, oral maintenance doses as 
low as 250mg daily have been used but resistant strains of 
propionibacteria are widespread; the BNFC recommends a 
dose of 500 mg tvvice daily in those over 12 years of age. li 
also suggests a dose of '250mg daily in 1 or 2 divided doses 
for iníants with acne.

Although unlicensed in the UK for use in gastro- 
in te s tin a l stasis, the BNFC suggests a dose of 3 mg/kg given

orally or by intravenous inhision, 4  times daily for neonates 
and children up to 18 years of age (see also p. 294.3).

1. American Academy of Pedỉatrỉcs. 2012 Red Book Report o f the Committte 
ơn Inỷèđiơus Dừeasa, 29th ed. EUc Grove Vĩllage, Uỉinols, USA: American 
Academy o í Pediatrics, 2012.

Àdm inistration in renal im pairm ent. A maximum dose of 
erythromydn 1.5 g daily has been suggested by the BNF 
ỉor adult patients with severe renal impairment.

Decreased gastrointesHnal m otílity. Erythromycin stimu- 
lates gut motility, apparently by acúng as a motilin recep- 
tor agonist, although it has been suggested that it may 
have other actions as tvell. 1 It has been tried, with some 
success. lor its prokinetic action in a small number of 
patients vvith decreased gastrointestinal motility 
(p. 1808.2) induding those with íuncáonal dyspepsia,2 
gasưoparesis,1 reũux ileus,4 acute colonic pseudo-obstruc- 
tion (Ogilvie's syndrome),4-5 delayed gastric emptying after 
pancreatic-duodenal surgety,6 and neonatal postoperative 
intestinal dysmotility.7 It has also been used to inerease 
gastrointestinal motility in critically ill, mechanically ven- 
tilated patients*■,  and in preterm very low birth-vveight 
inlants.10'11 Hovvever, the prophylaaic or routine use ọf 
erythromydn in such drcumstances has been cautioned 
against,’ 10 and a systematic revievv12 of neonatal use also 
suggested that erythrom ydn should be reserved lor a very 
small subset oi high-risk preterm neonates with persistent 
or severe leed intolerance. Although another systematic 
revievv11 reported more positive effeas on leeding toler- 
ance when erythrom ydn was given at higher doses (40 to 
50mg/kg daily) or to inỉants more than 32 weeks of gesta- 
tional age. it conduded that there was insuíhdent evi- 
dence to recommend the use of erythromydn (at low or 
high doses) for preterm inlants vvith or at risk of íeeding 
intolerance. Adverse ellects assodated with the long-term 
use of erythromydn that is necessary in, for example, dia- 
betic gastroparesis, may also be problematic.14

For suggested doses in  the treatm ent of children with 
gastrointestinal stasis, see Adminisữation in Children, 
above.

1. Catnach SM, Fairclough PD. E rythrom ydn and the gut. Cut 1992; 33: 
397-401.

2. Arts J, tí  aỉ. ỉníluence of ery ihrom ydn on gasưic emprying and meal 
reỉated symptoms in íunctional dyspcpsia w ith delayed gastric emptying. 
Gut 2005; 54: 455-60.

3. Magantỉ K. tí  ai. Oral erythromycin and symptomatic relỉeí of 
gastroparesis: a sysiematic review. Am J Gaslroenteroi 2003; 98: 259-63.

4. Armsưong DN. tí  al. Erythromycin íor reflux ileus ỉn Ogilvie's 
syndromè. Lanctí 1991; 337: 378.

5. Bonacioi M, tí  a l  Eryihromycin as therapy ỉor acute colonic pseudo- 
obstnictỉon (Ogỉlvie's syndrome). J  ơ in  Gastroenterol 1991; 13: 475-6.

6. Yeo CJ, tí al. E ry ibrom ydn accelerates gastric em ptying aher 
pancTeaticoduodeneaomy: đ prospeaive, randomired. placebo-con- 
trolled trial. Arm Sury 1993; 218: 229-38.

7. Simkiss DE. tí  aỉ. Erythrom ydn in neonatal postoperative intesỉỉnal 
dysmotility. Arch Dis Òtiìd 1994; 71: F128-9.

8. Chapman MJ, t í  al. Erytbromycin ỉmproves gasưỉc emptying ỉn criticalỉy 
ỈU patients im olerani of nasogasưic íeeding. Crít Can Med 2000; 28: 
2334-7.

9. Havvkyard cv, Koemer RJ. The use of erythrom ytín as a gastroinicsùnal 
prolóneỉỉc agem ỉn adulỉ criỉicaỉ care: beneOis versus riskỉ. J  Antimiơvb 
Chemother 2007; 59: 347-58.

10. Ng PC. t í  al. Randomỉsed conưolled study of oraỉ erythrom ytín ỉor 
ư eaunen t oí gasưointcstìnal dysmoriUty in pretenn inỉants. Areh Dừ 
Child Fetal Neỡnatal Ed 2001; 84: F177-F182.

11. N uninarum h p. tí aL EHicacy of oral eryihromycia íor ơeatm ent oí 
íeeding intolerance ìn preterm  inỉantỉ. J Pediatr 2006; 148: 600-605.

12. Patoỉe s. tí aỉ. Erythrom ydn as a prokinctỉc agenỉ in pretenn neonaies: a 
rystematỉc review. A n h  Diỉ Chiỉd Ftía! Neơnataỉ Eđ 2005; 90: F301-F306.

13. Ng E, shah  vs. E rythrom ydn for ihe prevention and ơeaunent of 
íeeding intolerance ỉn preterm  inỉants. AvaUable ỉn The Cochrane 
D aubase of Systematic Revievvs; Issue 3. C hỉchester John  Wiley; 2008 
(accessed 14/07/09).

14. Tanis AA. tía ì. Side-efỉect5 oí ora) erythrom ydn ỉor ưeatm ent oỉ dỉabetic 
gastroparesis. Lanat 1993; 342: 1431.

Respiratory disorders. As well as their established 
antibacterial eHea, it has been suggested that the 14- 
membered ring macrolides (such as đarithromydn, 
erythromyón, and roxithromydn) and the 15-membered 
ring macrolides (such as azithromydn) also have immuno- 
modulatory and anti-inflammatory elíectỉ that could be 
usehd in the m anagement oi respứatory diseases induding 
asthma (p. 1195.2), bronchiectasis, chronic obstructive 
pulmonary disease (p. 1199.1), cystic Đbrosis (p. 177.2), 
desquamative interstìtial pneumonia, díữuse panbronchio- 
litis, and sinusitis (p. 206.2).1-4 Hovvever, a systematic 
review7 íound insuffĩdent evidence to support or relute 
the use of macrolides in chronic asthma although some 
dinical data indicated a positive eHect; routine use was 
not recommended and íurther studies were vvarranted. A 
systematic review* on the use of macrolides in  cystic ỉibro- 
sis íound evidence of a small but signiĐcant improvement 
in respưatory íunction at 6 m onths with azithromydn 
compared with placebo; the role of other macrolides was 
undear and íurther studies were needed. A randomised, 
double-blind, placebo-controlled study’ to evaluate the 
use of oral azithromydn given three times a week for 12 
months íor the treatm ent of cystic Đbrosis in children, 
reported a  signihcant reduction in the number of pulm- 
onary exacerbatìons needing tteatm ent with antibaaerials,

All cross-reỉerences reíer to entries in Volume A
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even in the absence of inlection with Pĩiudomonas aerugi- 
nosa. In another stuđy, in  patients w ith chronic obstrucnve 
pulmonary dìsease, oral aà th rom ydn  250 mg taken daily 
for 12 m onths. in  additìon to their usual treatment, 
decreaseđ the ừequency o! exacerbatíons and improved 
quaỉity of life;la a reduction In hearing was noted in  a 
small percentage of patients. A ãthrom ydn has also been 
mvestìgatedu ' lJ in  the management of bronchiolitis oblìt- 
eians in patients w ho have undergone lung transplanta- 
tion (p. 1941.3), although its role has yet to be deãned.

1. Goriried MH. MacroUdes ỉo r the creacmerư o í  chronic sỉnusỉtỉi astbma. 
and CQPD Ơ to í 2004; 125 (suppỉ 2):52S-61S.

2. Rubln BK. Henke M O. ỉm m unom odtỉỉaiory actívity and eẩectiveness of 
macrolldes ỉn  d ư o o ic  aiiw ay d ísc o x .C h a t  2004* 125 (suppỉ 2): 70S- 
78$.

3. Schukr M J. Macroỉỉde acứvỉứes beyond their antímicroblaỉ eSects 
m aaoỉides in  đifíuse panbconchiolitís and  cysđc BbrosU. J  Antimứnb  
Chmother 20 0 4  5 4 :2  1-8.

4. King p. Is there a roỉe for ỉnhaỉeđ conicosteroỉds and m aaoỉide cherapy 
in  bronchiectasừ? Drugs 2007; 6 7 :9 6 5 -7 4

5. KnyachỉtskiY K  t í  ai. BeneSciaỉ response to  m aaoỉỉde antibiotic in a 
padenc w ith  desquam ative ỉn tersđ tỉa ỉ poeuntonia refractary to 
cordcosteroỉd therapg. Chat 2008; 134:185-7 .

6. Giamarelỉos-Bourbouỉiỉ £ J . Macroỉides beyond the conventỉonal 
anứmicrobials: a  dass of potent ỉmmonom ọdulaton. ừu J  Antòmavb 
Ayna 2008: i  u  12-20.

7. Rỉđieldỉ u  t í  aL MacroUdes for chronỉc as th su . Avaiỉabỉe in  the
C ođưane Database o f Systematic Rcvíews; Issuc 4  Chíchester John  
vÃĩey; 2005 (accessed 02/03/07). ;

8. Southern KW, rỉ ai. Macrolide anúbỊotics for cystic Bbrosỉa Avaiỉable In 
ché C odưane Database of Systemàtíc R eviem : bsưe 2. Chichester lỡ hn  
VVUey; 2004 (accessed 02/03/07).

9. cỉemenc A. tía l. Long term  e ữ ta s ‘ofanthrom ycỉn ỉn patỉenu with cystic 
Gbrosis: a doubíe bỉlnd, pỉacebo concroQeđ trĩiL Thòrax 2006; 61: 895- 
902.

10. Albert RK. t í  ai. A d th tom ydn  for ‘p rtveatíon  of exacexbatkxu o£ COPD. 
N  ErtgU Med 2011; 36 Ĩ; 6&9-9S.

11. Gooỉleb J, t í  a i  Long-term azỉthrom ytía for bronchỉoUtỉs oblỉterans 
syndrome aíter lung transpỉantatỉon. Transplartíaúon 2008; 85: 36-41.

ỉ 2. Porhovvnik NR. t í  aỉ. Hffect af maLmeiunce anthrom ydn OQ estabỉished 
bronchỉoUtis oblỉterans syndrom e ỉn lung tn m p ỉam  padents. Oai Rapir 
72008; 15: 199-202.

13. Pietta AM. M eloni p. Lung transpUm adon: the roỉe of aâthrom ycỉn ỉn 
the m anagem ent o( patiênts w ỉth  bronchỉolids obtUerans syndrotne. 
Cưrr Med Chem 2008; 15: 716-23.

Slỡn disorders. ACNE. Hrythromydn may be used topicaUy 
or orally in  the treatm ent of acne (p. 1682.2). Topical 
erythromydn may be useđ for mild inilammatory acne if 
benzoyl péroxide is ineữectìve or poorly tolerated. It is 
also used as adjunctive ưeatm ent in  more severe acne. 
Erythromydn is also avaílable as a complex with 2inc 
acêtate tha t has been reponed to be more eữective than 
topical erythrom ydn alone1 or oral minoqrdine.1 How- 
ever, development of resistance by the skin flora is an 
inaeasing problem. Combinatíon therapy with benzoyl 
peroxide and etythrorayđn has been reported to be help- 
ful in prevendng the selection of resũtant mutants3-4 and 
to be more ettective than topical dindam ydn alone.5 
Combination w ỉth ’aze!aic add  has also been tried* Alter- 
natively, shott Intervening courscs of benzoyi peroxiđe 
during antibacterial therapy may heỉp to eliminate any 
resistant baaeria  that have been selected.7 It has also been 
recommended that courses o! topical antìbacterials be con- 
tinued ỉor no longer than necessary (although treatment 
should be used for a t least 6 months), that the same drug 
be used ư  íurther treatm ent is required, and that treat- 
ment with diữerent oral and topicaỉ andbacteriaỉs or 
antibacteriat rotation be avoided.7

Oral erythrom ydn has been used as an aỉtemative to a 
tetracydine in moderate acne. However, resistance to 
erythtom ydn is becoming vvidespread among propionibac- 
teria, and response may be poor, although it may perhaps be 
an option for those patients in whom other antibaaerials 
are unsuitable.

!. Habbema L  t í  aỉ. A 4%  erythrom ydn and n n c  combinatìon (Zỉneryi) 
versus 2%  ery throm ydn (Hryderm) ỉn acne vuỉgarís: a nndontỉĩed. 
double-blỉnd comparatìve study. B rJ  Dermataỉ 1989; Ỉ2 Ỉ: 497-502.

2. Suin íorth  i ,  t í  a i  A ángle-bỉind comparỉson of topỉcal erythrocnydn/ 
2Ỉnc lotỉoit and oraĩ minocycỉìne in the treatment of acne vulgarìỉ. J 
Dtrmatoỉ Tmat 1993; 4: 119-22.

3. Hady EA. t í  al. E ơ eas of benxoyl peroxíde and erythromydn aỉone and 
ỉn com birutíon agabist antibiotíc-scnsitive and -resistant skín baaerỉa 
írora acne padenõ . B r J  Dermaỉol 1994; 131: 331-6.

4. Eady BA. ef ai. The eỉĩects o{ acne treatm ent with a CMnbỉnatíon oỉ 
bcrưoyỉ peroxỉde and  ery throm ydn on skỉn carrỉage ot erythromydn- 
resỉsunt propỉonỉbacterỉá. B rJ  Dermataỉ 1996; 1 34  107-13.-

5. Padcmaa A M  t í  ai. Treatment o í acne vulgaris: combỉnatíon o í 3% 
ery throm ydn and 5%  benzoyl peroxide ỉn  a gel cotnpared to 
d ỉndam ydn phoĩphate lotion. tn tJ  Dcrmatai 1996; 35: 209-11.

6. Pacoỉd-Toroudl H. t í  đĩ. Combỉnadon o ỉ axeỉaỉc a d d ' 5% and 
ery throm yds 2%  ỉn  the  treatm ent o ỉ a ó ie  vuỉgatỉs. J  Dtrmatolcý Tnat 
2010:21; 212-16.

7. Bađy EA. t í  at. Amlbỉotỉc cesistant pcopỉonibaoerỉa ỉn  acne: neeđ for 
poũaes to m odiiy anỉibiotíc usage. B M J1993; 306: 555-6.

Adverse Effecỉs
Erythromydn and its salts and estere are generạQy weU 
toỉerated and serious adverse eHects are rare. Gastro- 
intestìnal disturbances such as abdominal discomỉon and 
cramp, nausea, vomiting, and diarrhoea are Ịairly common 
after both oral and parénteral use, probably becãuse of the 
stimulant activity of erythrom ydn on the gut. Gasưo- 
intestìnal eííects are dose related and appear to be more 
common in young than in older patients. Superiníection

with resỉstant organisms may occur and pseudomembran- 
ous colitis has been reported.

Hypersensitìvity reactions appear to be uncommon, 
having been repotted in  about 0.5 % of patìents. and indude 
pruritus, urtìcaria, and skin rash as well as occasional cases 
of anaphylaxis. Stevens-Johnson syndrome and toxic 
epidennal necrolysis have also been repoited very rarely. 
Hypersensitívity or írritation may occur after lopical 
applỉcatỉon oỉ erythromydn.

A hypersensitivỉty reaction is thought to be responàble 
for the hepatotoxidty sometimeỉ reported in patientỉ 
receiving erythrom ydn or its derivadves but this has been 
disputed by some. Most reports oỉ dtolestatic hepatìtis ha ve 
been ìn  patients receiving the estolate, and it haỉ bẹen 
suggested tha t the propionyl ester linkage iỉ particularly 
assodated w ith hepatotoxidty, but symptoms have also 
be en reported in patìents given the base and most of the 
other derivatives, both  orally and parentẹrally. Symptoms 
mdicatíve ot cholestasis, ĩnduding upper abdomỉnal pain 
(sometimes very severe), nausea and vomìting, abnoimal 
liver ỉunction vaỉues, raised serum bilừubin, and Uỉually 
jaundice, may be accompanied by rash, íever, and 
eosinophilia. Symptoms usually occur ìn patìents who 
have been taking the đrug for more than 10 days, although 
they may devdop more quiddy ỉn padents pven the drug 
previously. Hepatíc dyshmcdon seems to be rare in children 
under 12 years of age. The eHects of erythromydn on the 
liver are generaỉly reversibie on stopping treatment. 
Erytiưom ydn may intéiỉere w ith tests fôr serúm aspartate 
aminotransỉerase, which might make dìagnosis of hepato- 
tosddty more diídcult.

A generally revetsĩblc sensortneuial deaỉness, sometimes 
with tinnitus, has been reported in  patìents given 
erythrom ycin and  appears to  be related to serum 
concentratìon, w ith an  increased Iikelihood o{ such eữects 
in patíents given doses of 4g  or more daiỉy of base OT its 
equivalent. in  those given ínưavenous therapy, and in those 
with renal or hepatìc im painnent

Other adverse eữects that have been reported in padents 
given erythrom yđn indude agranulocytosis, aggravadon of 
muscular vveakness in  myasthenia gravis padents, and 
pancreatítís. Prolongạtíon of the QT Interval and other 
arrhythmỉas, sometìmes ỉatal, ỉnduding torsade de pointes 
ha ve been reported pardcularly vvith ínưa venous use. There 
have also been ỉsolated reports oi transient CNS adverse 
eỉfects ỉnduding conỉusion, halludnadons, seòures, and 
vertígo.

Parenteral íormulatìons of erythromydn are irritant and 
intravenous đosage may produce thrombophlebids, partì- 
cularly at high dõses. Inữam uscular ữỹecđon is genẽrally 
avoided as it m ay produce severe pain.
General revlevvs.
1. Perld p, t í  aL Adverse effects of macroiỉde antỉbacterúis. V n tỊ Sa fety  

1993; 9: 346-64.
2. Prindpl N. Esposỉio s. Comparatỉve toỉẹrabilỉty oỉ erythromydn and 

ũ c n t t  macroUde autỉbacteriaỉs ỉa  paedUtric patìents. Druý Safiụ 1999; 
20:25-41 .

3. Rubinsteỉn E. Comparatíve saíecy of the đỉữcrcnt oucrotides. btt J  
Andmìavb AỹCHts 2001; 16 (suppỉ ỉ) ;  S7Ỉ-S76.

EHects on body temperature. A report of hypothermia 
assodateđ w ith oral erythrom ydn in  2 diildren.1 Symp- 
toms resolved on stopping the drug. The ddldren were 
cousins, perhaps indicatíng a genetic predíspoãtíon to the 
eữect. There has also been a sũnilar report ol.hypothermia 
in 3 chiỉđren given aáth rom ydn  orally.7 •

1. Hasseỉ B. Hypothermỉa ỉrom  ciy throm ydn. A m  ỉntem Med 1991; 115: 
69-70.

2. Kavuk^u s, tí aL Hypothermỉa Ecom adthrotnycỉn. J  Toxicữỉ Giỉt Toâcal 
1997; 33: 225 6.

Effects on the eardiovascukir System. There ha ve been 
several reports1'4 o! QT prolongation or torsade de pointes 
associated vrith erythromycin, partìcularly with intra- 
venous use.

A revievv7 of reports of torsade de pointes rectived by the 
FDA Adverse Event Reportíng System between 1987 and 
December 2000 identíded 156 cases assodated with use of 
aã throm ydn, clanthrom ydn, dirithromydn, or erythro- 
m ydn. Of these repocts, halí involved the use of other drugs 
known to prolong the QT interval; comorbid diseases and 
physiological abnormalitíes, induding cardiac abnormal- 
itíes, were also commonly reported. A reưospectìve 
analysũ* oi a cohort of patíents vvho. suhered sudden 
death from cardiac causes ỉound that the ra te of sudden 
cardiac death was twice as high among current users oỉ 
erythrom ydn as in those not using antibaaerials; there vvas 
no su ch mcrease among íorm er users, nor among current 
users of amoxiđllm. The greatest íncrease in risk vvas seen in 
patients using ery throm ydn vvíth inhíbitors of the 
cytochrome P450 isoenzyme subíamiiy CYP3A; - su ch 
patỉents had more than 5 tứnes the risk of sudden cardỉac 
death of patíents w ho took neither. Rndings hom an 
observational population-based case-control study’ in 
patíents who had had ventricular arrhythmỉa or cardlac 
arrest supported the assoõatíon benveen recent use oỉ 
m aaoỉides and ỉncreased tisk of these events. Another

observational study10 of data trom a u s  cohort reported that 
tteatment with oral arithromydn for 5 days was assodated 
vvith a small absolute increase in deaths bom caxdiovasctilar 
causes; this was most pronounced among patìents with a 
high baseline risk oỉ cardiovascuỉar đỉsease. The lisk oỉ death 
was signiAcantly greater with aáthrom ydn than with 
amoxỉdllin or dproQoxadn but did not diHer ágniẵcantly 
bom  the risk w ith levo&oxadn.

1. McComb JM- t ía L  R ecurrent venatcuU r tachýcardia assodated wiủi QT 
prolongation a ỉte r mỉtrál vaive replacement and ỉts assodadon with 
intravènous adm ỉnism don oi ery thram yds. Am J  Cardioỉ 1984 5 4  
922-3.

2. Schoenenberger RA. t í  ai. Assodatìon of hunvenous erythromydn and 
potemiaỉly f r â ỉ  ventriculac tachycacdỉa w lth Q-T proloogadoa (tonades 
de polntes). BM J1990; 330:1375-6.

3. Naữcl s. ữ  ai. Erythrom ydn-lnduced long QT syndrome: concordance 
w ith quinidỉne and  n ndedyug .cd ỉu la r eỉectrophysỉoỉogỉc nigAanttTp 
Am  J ỈĂtd 199Q; 8 9 :235-8.

4. Gider B .tíaL  Torsades de poỉstes induced by erythromỴdn. Chat 1994 
103: 368-72.

5. Gouyon ỈB, t í  aL Câĩdỉac toxỉtíty of Ỉnnavenouỉ erỵthrotnydn 
ỉactobỉonate ỉn  preterm  ỉsíam s. Ptdiaĩr ìạỹtđ Dà J 199413:840-1 . •

6. D rid M-D, t í  ai. Cardỉac acdons of etythrom ydn: biỉhicnce o ỉ íemaỉe 
XX. JAMA 1998; 280: 1774-6.

7. Shaữer D .tíaL  Concomỉcaiu dsk ử c to n  ỉn  reports oỉ tocsades đe poístes 
assodated wlth macroỉỉde use: revỉew ot the Ưoited S ates Food and 
Dtug Admmistratlon Adverse Event Repomng System, ơ ò t ỉnỊtữ Dứ 
2002; 35:197-200.

8. Ray WA. t í  aỉ. Oral eryihrom ydn and the rỉsk oỉ sudden death from 
canỉỉac a u se s . N  Engl JM ed  2004 351: 1089-96.

9. Zambon K t í a l .  EQ ea oỉ macrotide and Quoroquỉnokme aiUỉbacterỉals 
on tbe risk of venn io ila r arrhyihtnia and cardUc anest: an observadonaỉ 
study ỉn Italỵ udng  case-amữoL case-crossover and case-tíme-conơoỉ 
desígns. Drug Safetỹ 2009; 32:159-67.

10. Ray WA. đÕL Am throm ydn and the risk o icarđỉovascular death. Nângi 
7AM2Q12; 366:1881-90 .

Effeds 0(1 the gaslrointestinal tract. Comparison in 
patients vvith uppér respừatory-ttact iníections has sug- 
gested that ery throm ydn. ethyl sucdnate may be asso- 
dated with ỉess abdom inaỉ p a ỉn  than .an equỉvalent 
dosage of erythromydn base.1 Ãnother study has mđicated 
that there was no ngniBcant diHerence in gasơointestinal 
symptoms betvveen plaỉn and enteric-coated ỉonnuiatìons 
of erythromydn base.1 Severẹ nausea  and  vom iting 
after rapid intravenous ỉnlusion ol erythromydn láctóbìo- 
nate stopped in  2 patients who transỉeired to otal erythro- 
m yãn  bãse .o r ethyl succtnate.5 Hotvever, ihe adverse 
eữects may have been due to the rate of iníusion, since ỉn 
2 turther patients symptoms resolved when the lactobio- 
nate was given more slowly as a more diỉute solutíon.5

Studies have suggested ãn assodatỉon bervveen erythro- 
m ydn  and m íanọle h y pertrọph ỉc  pyloric stenosls .4'4 A 
retrospecũve cohort stũđy of 469 iníánts whó had réceived 
erythromydn íound that 43 vvere diagnosed with the 
condition incỉuding 36 male infants, aỉthough erythromydn 
had been prescribed aỉmost equally for males and ỉemales.1 
AU the inỉants in  whom stenosis developed vvere given 
erythromyđn in  the flrst 2 weeks of liíe. In another study,4 
involving 7138 íníánts given érythromyõn betvveen 3 and 
90 days of Uỉe, use of the drug betvveen 3 and 13 days oỉ liíe 
was assodated with an  almost eightíold Inaeased risk o{ 
iníantile hypertrophic pyloric stenósis. Hovvever, it was 
belíeved that the evidence did not support a generalisation 
o! this assodation to the whoIe dass o i macrolides7 although 
pyloric stenosỉs has been reported in  breast-fed inỉants 
assodated vvith the use of erythromytín or severạl other 
macrolides in  their motheis (see under Precautions, 
p. 296.1). Hypertrophic pyloric stenosis has also been 
reported in 2 of 3 prẽmature triplets treated with 
aãthromycin.,

A casẽ of black h a iry  to n g u e  has been reported’ 
assoõated w ith long-term erythromydn tteatment.

For reíerence to the stimulant eỉíects of erythromyđn on 
the gastrointestínal tract see Decreased Gastrointestinal 
M o tì l ỉ ty  u n d e r  U s e s  a n d  A d m ln i s t r a t i o n ,  p . 2 9 2 .3 .

1. Saloranu ?. t í  ai. Erychromydn ethyỉsuccỉnate, base and acỉstrate in the 
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stenosỉs. ỉ  Hdùttr 2001; 139: 380-4.
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7. Hauben M. Amsden GW. The assotíadon oỉ érytbromydn and ỉnỉantAe 
hypertrophỉc pyloric ỉtenoss: a u s a ỉ  or coinddentaỉ? Drug Sũfety 2002; 
25:929-42.

8. Morrisoữ w. ỉn ỉantiỉe hypettrophic pylorỉc stenosb ỉn Inỉams t r a te d  
w ith arhhrom ydn. PứBatr btỹta D á J  2007; 26:186-8.
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Effects on the neonote. For a suggesdon that erythro- 
m ydn or other macroUdes might be assodated with an 
increased risk of inỉantile hypertrophic pyloric stenosis in
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neonates, see unđer ESects on tbc Gastrointestìnal Tract, 
p. 293.3.

Effeds (X) tfw sidn. Skin reactions ranging bom  mild erup- 
tions to erytbema multiiorme, Stevens-Johnson 
synđrome, and toxic epidermal necrolysis have rarely 
been rcported with macrolides.ư

1. Lestico MK. Smith AD. Stevens-lohnsoa lyndrom e íoDomng erythro- 
m ydn  adm lniíoation. Am 1 H aỉth-íy tt P h à m  1995: 52: ISO5-7.

2. sũlllvan s, rt fl/. Stcven5-Johnson íyndiome secondary lo eryUiromydn. 
A m  p k a n u a ử t r  1999; 53:1369.

O verdosoge. Acute pancicatìtis was rcported in a 12 - 
year-old giri aíter ingestion of about 5 g of crythrom ydn 
base.’ Transient pancreatitis has also been reported in 
another 15*year-old girỉ who took 5.328 g of eiythromycin 
base.2 Erythromydn produces contracdon of the sph inaer 
of Oddi resulting ta  reQux of bile into the pancreas bu t the 
resulting pancreatitís is seU-liraited and remỉts w hen 
sphinctẽr toạc returas to noraial after the erythroraydn is 
elũninated from the body.

1. Berger TM. t í  ứi. Acute pancreatỉtíi in » 12>year-oỉd gùi after an  
erythromycta overdose. Pedỉđtría 1992: 90: 624-4.

2. Tenenbcin M s. Tenenbein M. Acute pancreatitis due to  erytbromycm 
overdose. M ia tr  Emerg Care 2005; 21: 675-6.

Precautìons
Erythromyđn and its derivatives should be avoided in those 
knovra to be hypersensitive to  it, or in those who have 
previously developed jaundice. AU forms of erythrom ydn 
should be used with care in patients with existing liver 
disease or hepatic impairment. and the estolate is best 
avoided ỉn such patients; liver íunction should be 
monitored. Repeated courses of the estolate or use for 
longer than 10 days increases the tisk of hepatotoxidty.

The lactobionate should be used with caution in padents 
w ith severe renal impainnent; dosage reduction may be 
necessary particulariy in those vvho develop toxidty. A 
reduced dose of the estolate has also been recõmmended in 
severe renal impairment.

Erythromydn may aggravate m usde vveakness in 
patients vvith myasthenia gravis.

Erythromydn should bẽ used vvith care in patìents w ith a 
history of anhythm ias or a predispositíon to QT interval 
prolongation. Certain medications may âlso increaỉe the 
rìsk of arrhythmias (see Interactions, p. 296.2).

Erythromydn may ỉntetíere vvith some diagnostìc tests 
induding measurements of urinary catecholamines and 17- 
hydrorycortìcosteroi ds. It has also been assodated with 
ỉaỉsely-devated serum  aspartate aminotransterase values 
w hen measured colorimetricaUy, aỉthough genuine eleva- 
tions of thú  enzyme, due to hepatotoxidty. also occur, 
particulariy with the estolate.

Erythromydn is írritant; Solutions íor parenteral use 
shouỉd be suitably dUuted and given by intravenous 
inhxsion over 20 to 60 mỉnutes to rẽduce the inddence oí 
thrombophlebitis. Rapid inhision is also more lỉkdy to  be 
assodated T9ith arrhythmias or hypotension.

Breast feedìng. There has been a report' of a breast-íed 
inlant who devdoped pyloric stenosis thought to be asso- 
dated w ith use of erythrom ydn by the mother. Hovvever, 
the American Academy of Pediatrics2 States th a t although 
erythrom ydn is concentrated in hum an breast milk, no 
adverse eSects have bcen seen in breast-fed iníants vvhose 
m otheis were receiving erythromydn and it is thereíore 
usually compatible yvith breast ỉeeding. A large Danish 
populatíon-based cohort studyJ later conduded that the 
use of macTolides (arithromydn, darithrom ydn, eiythro- 
m ydn, roxithrom yán. or spiramydn) during breast íeed- 
ing Increased the risk of inỉantUe hypertrophic pyloric ste- 
nosis. (Sec also Etíccts oa the Gastroỉntestinal Tract. 
p. 293.3.) A mỉlk-to-plasma ratio oí 0.5 has been reported 
for erythromydn .4

ỉ. Stan* H.PyỉodcstenosũassodatedwỉtheTychroraydnìngestedchiough 
brrastm ilk M im  Mũd 19S6; 69: 669-70. 6*2.

2. American Academy o f PeđiatricX. The transter o í  drugs and  o iher 
cbemicali Into hum an  milk. Patiuria  2001; 108; 776-39. [Relừed May 
2010] Correctìon. ibid^ 1029. Also avaỉỉahle ao  h lip‘.//iappo!icy. 
aappub&catioQ3.oif/cgỉ/contem/fuỉl/pediatxte3%3blO*/3/776 (accrased 
27/04/07)

3. Sarenaen E I , et ÓL Risk ai ỉnlantìle hypenrophìc pyỉoric sienosb alter 
m atem al postnatal UK o t tnacroUdei. SauiA j  b tfa t Dù  2003; 35: 104- 
106.

4 - í /a i  Drup in prtỊnerưy arut Iđdatim. Stta ed. Phỉladdphia. USA: Lipplncon 
WlHiann and WiUdns. 2001.

Potphyna. The Drug Database for Acute Porphyria, com- 
piled by the Norvpegian Poiphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassiíĩes erythrom ydn as 
porphyrinogenic it should be prescribed oniy ĩor còmpel- 
ling reasons and precautions should be taken in  aU 
patíents.1

1. The Dnig D aubase for Acute Porphyria. Available a c  hnp://w*rt*. 
dn ip-poiphyria .o ix  (accessed 17/10/11)

Pregnoncy. Of 298 pregnant women who took erythro- 
m ydn  estolate. d indam ydn, or placebo for 3 vveeks or

longer, about 14. 4, and 3% respectively had abnormaUy 
high semm aspartate aminotransíerase values.1 Erythro- 
m ydn estolate should probably not be given to prẽgnant 
wómen.

A study3 of data bom  the Svvedish Medical Birth Registry 
ol lníants bom  between July 1995 and December 2002 
examined details of iníants exposed to  erythromydn or 
phenoicymethylpenidllin during early pregnancy. Of 1844 
exposed to erythrom ydn. 103 (5.6%) had congenital 
malíormations compared with 420 of 9110 (4.7%) for 
phenoxymethylpenidllin. Of these, 34 (1.8%) and 86 
(0.9%) respecdvely had a catdiovascular maUormation, the 
rate being considered high for ery throm ydn. This 
contrasted with a previous study based on a 1980-96 
dataset of the Hungarian Case-Control SurveiUance of 
Congenital Abnonnalities vvhich found no signs oí 
teratogenidty for erythrom ydn .5 Although an increased 
risk for cardiovascular abnonnalities was taidally apparent 
when analysing erythrom ydn usage thróughout pregnancy 
as reported by the mother, this was not confirmed when 
assessing usagie only in the second or third month nor in the 
endre pregnancy lor medically documented intake. The 
Swedish data also revealed a possible assodation between 
iníant pyloric stenosis and early prenatal exposure to 
eTythromydn2 although others had previously íailed 10 
conĐrm such a rislđ (see also Effects on the Gastrointestinal 
Tract. p. 293.3).

For iníormation on the use of amibaaerials. induding 
erythroraydn, as adjuncts In the management of premature 
labour, see p. 201.3.

1. McComiack WM, «  «/. Hepatotoxirily o( erythromydn a to lau  during 
pregnancy. Áĩtĩimiơvb Agentí Chemother 1977: 12: 610-5.

2. Kỉũén BAJ, et ai. Is erylhromyđn iherapy teratogenỉc ỉn humans? 
Rrprod Texiaỉ 2005: 20: 209-14.

3. Czeỉzd AEe tí ai. A popuỉaiion-bascd case-conưol teratologỉc ỉtudy oí 
oral cryihromydn trratment đuríng pregnanqr. Rtprod Toxicol 1999; 13: 
531-6.

4. Huasaỉn N. Herron v c  Brythromycin use during pregnancy in relatỉon 
to p)4oric stcnosiỉ. Am J Obsiet Gynecol 2002: 167: 821-2.

Interadìons
Etythromydn and other macroUdes ha ve the potentíal to 
interact with many drugs through their action on hepatic 
cytochrome P450 isoeiuymes, particularly CYP1A2 and 
CYP3A4. Macrolides competitively inhibit drug meubolism 
by these microsomal cytochromes, and also íorm  inactive 
cómplexes with them. Enzyme inhibition is reported to be 
partìcularỉy pronounced witb macrolides such as erythro- 
mycin and ưoleandom ydn. Other macrolides such as 
aáthrom ydn and dirithromydn are reported to have little 
or no eữect on hepatic cytochromes, and consequently may 
ptoduce fewer interactions (see also Mechanism, p. 296.2).

MacroUde-induced inhibiúon o( metabolism can result in 
severe adverse eữects, induding ventricular anrhythmias 
vvith astemizole, dsapride, and teríenadine. Macrolides 
themselves have been reported rarely to prolong the QT 
interval and should in any case be used with caution vvith 
other drugs knovvn 10 also have this eíleci.

Other mechanisms by vvhich macrolidcs cause interac- 
tlons indude suppressỉon ol the gastrointcstinal ũora 
responsible for the intraluminal metaboUsm of digoxin and 
possibly oral contraceptivés, and the stimulant efíea  of 
macrolides on gastrointestínal motility vvhich is believed to 
be responsible for the in ieaction  betvveen spiramydn and 
levodopa. An altemative lOTchanism by vvhich macrolides 
increase serum concentrations of digoxin is thought to be 
Via the inhibition of intestinaĩ or renal P-glycoprotein 
transport of dlgoxin.

Few drugs are repotxed to aííect erythromydn but 
cimeãdine may increase and theophylline may decrease 
erythromydn concentrations (see p. 296.3).

The eKect on antimicrobial actìon w hen erythromydn is 
given with o ther antimicrobials is discussed under 
Antimicrobial Action, p. 297.1.

General reíerences1'* to interactions assodated with 
macrolide antibacterials.

1. ran  Rosenstlel N-A. AdamD.Macrolỉdeantíbaaeiialsdruglnteractíons 
o( Hinlcal signiílcancc. Drug Sẹfạy 199S; 13:105-22.

2. Wcnphal JỈ. MaaoUde-iàdueed dinUally relevant dnig Imenciion: 
wỉdĩ cytodirame P-Í50A (CYĨ) 3A4: an úpdalí loaiĩcd on darithio- 
mydn. arilhromyciit and dỉrithromycin. 3 r 1 CUn Pharmacat 2000; 50: 
2*5-95.

3. Paì MP. a  M. Macrollde drug intenaionr. an updaie. A m  ĩham aatktr  
2000: 34: 495-515.

4. Shakeri-Nejad K. Stahlmann K. Drug ínuiactions đuring iherapy wilh 
three major groups ai antỉmỉciobial agenu. Exprrt Opin Phamuuothtr 
2006; 7: 639-51.

Mecharâsm
In ratí and humans, troleandomydn. and erythromydn and 
some of its derivatíves. induce microsomal enzymes; the 
niơosoalkane metabolites so íormed produce stable inactive 
compỉexes vvith the ữon oí cytochrome P450. Eventually 
the oxidative metaboỉỉsm o i other drugs may be decreased. 
These eơects are marked alter ưoleandomydn, moderate

after erythromydn, smaU aíter oleanđomydn. and absent or 
negligible alter josam ynn. midecamydn, or spiramydn .1-2

1. Pessayre D, t í  aỉ. Drug ỉnteractíons and  hepatltỉs prođuced by sotne 
m aao ỉỉde  antỉbỉỡtícs. J  Antim iavb Qxtmothcr 1985; 16 (ỉUppỉ A)r 181- 
94.

2. Perití p, t í  aL Pharm acoỉõnètic dĩug ỉnteractions of macroĩidcs. Qin 
pharm aatíiư ỉ 1992; 23: 106-31,

Drugs
For reíerence to the effects of erythrom ydn and other 
macrolídes on other drugs. see

• alíentanil (p. 19.3)
• bromocriptìne (p. 900.1)
• carbamazepine (p. 516.2)
• dclosporin (p. 1956.1)
• doxapine (p. 1061.2)
• colchidne (p. 606.3)
• conìvaptan (p. 2486.2)
• digoxin (p. 1356.3)
• dihydroergotamine and ergotamine (p. 675.2)
• disopyramide (p. 1365.2)
• levodópa (p. 908.1)
• midazolam and triazoIam (p. 1068.2)
• oxycodone (p. 113.3)
• phenytoin (p. 542.3)
• pimozide (p. 1052.1)
• quetiapine (p. 1102 .2)
• quinidine (p. 1483.1)
• repaglinide (p. 498.1)
• níabutin (p. 351.3)
• sertraline (see under Fluoxetine, p. 426.1)
• sildenaỉil (p. 2366.3)
• simvastatin and other statins (p. 1494.3)
• tacrollmus (p. 1977.3)
• terỉenadine (p. 641.2)
• theophylline (p. 1234.1)
• tolvaptãn (p. 2633.1)
• valprôate (p. 557.2)
• verapamU (p. 1525.1)
• vinblastỉne (p. 882.3)
• vvariarin (p. 1531.1)

■ • zopiclone (p. 1118.3)
In the case of astemizole, dsapride, and terienadine the UK 
CSM has vvamed that there is a risk of indudng ventricular 
arrhythmias U erythromycin, or possibly other macrolides, 
are also gi ven, 1-2 and that, in particular, cỉsapride should not 
be used vvith macrolides.2 The CHM4 later advised that 
amỉsulpride, ergotamine, dihydroergotamine, mũolastine, 
pimozide, simvastatin. and tolterodine should not be given 
vvith erythromydn. A waming vvas also issued that 
increased erythrom ydn concentrations may occur when 
used with other inhibitors of the cytochrome P450 CYP3A 
isoenzymes such as the azole antiíungab, some caldum- 
channel blockers indudíng diUiazem and verapamiL and 
HTV-protease inhibitors. For a report of an increased risk of 
sudden cardiac death assodđted vvith such combinations see 
Eữects on the Cardiovascular System, p. 293.2.

ỉ .  CSM. Vcmilcuỉar írrh y ih m ia í due 10 ĩertcnadine a n d  astemixole. 
Currtrtí Problaní 35 1992. Availabỉe au http://w w w .m hra.gov.uk/bom e/ 
idcplg?ĩdcServÌcesGET_FILE&dDocName*CON2024453&RevisionS- 
eỉectÌõnMethodsLatestReỉeased (accessed 27/04/07)

2. CSM/MCA. C ỉ»pride (Prepulsid, Alỉmax): ỉnteractíons w ỉth  amiíungals 
and anú b io tla  a n  lead to venưỉcutar arrhythinias. Currcnt Problems 
1996: 22: I. Avaiỉabỉe at: h ttp ://w w w jnhrd.gov.uk/hom e/idqdg? 
Idc5ervice»GET_FILE&dDocName»CON2024458&Revisỉon$cIectỉon- 
Methoda*LatesiRele>sed (accessed 27/04/07)

3. CSM/MCA. Cỉsapride (Prepulsíd): rísk of arrhyứunùư. Curraứ Proờỉartí 
1998; 24 :1 1 . Aỉso available a c  bttp*.//wwwjnhra.*gov.uk/home/idq)lg? 
ỉdcService*GET_FILE6-dDocNaine*CON202323ỉ&RevisÌonSeleciỉon* 
Method»Latesưieỉeased (accessed 27/04/07)

4. CHM/MHRA. Erythrom ydn and other macrolides: ÍOCUỈ on ỉntetac* 
tíons. Qtrreití ProbUms 2006; 31: 8. Also available au http://w w w .m hra. 
g o v .u k /h o m e /id c p lg ^ ld c S e rv Ic e ^ G E T .P IL E & d D o c N a m c * *  
C O N 20238606R evision5eỉectionM ethodsLateỉỉR eỉeased (accessed 
08/01/07)

Bronchodĩlalors. lnơavenous theophýUine has been 
reported1-2 to decrease serum concentratìons of oral 
erythrom ydn although o ther studies5-4 using intravenous 
or oral theophyUine vvith intravenous erythrom ydn did 
not show any signihcant pharmacokinetic changes.

For reíerence to  the effeas oí erythrom ydn on 
theophylline, see Macrolides, under Interactions oi Theo- 
phylUne, p. 1234.1.

1. Hiopoulou K  t ta l.  Phannacokinetic inteiaction betw een theophyDlne 
and  ecyủưom yứn. B rJ O m  Pharmaatì I9»Z; 14 :495-9 .

2. Patibcn o . a  al. The im eiacúon at erythrom ydn wiih ibeophyinne. Eur 
J a in  Phamuuot 19*7; 32: 493-*.

3. HUdebrandt R. t ta L  InOuence o í rheophyUine on ibe  renal đearance ai 
eryứưom ydn. ìni J  Cĩỉn Pharmaaữl Thtr Toxĩaí 1987; 25: 601—4.

4. Paíic J. «  a/. The ínteracUon between chronic oral slow-release 
theophyUíne and single-dose in liavenous ery tỉưom ydn . Xt7tobỉatía 
19*7; 17 :493-7.

Gostrointestinal drugs. Cimeádine m ay increase plasma 
concentratíons of erythrom yđn and dea&iess occurred in a 
patient taking both drugs.1

I . Mogford N, t t  đỉ. E rythrom ydn àcaíntss and  d tnctỉđhỉe treannrnL  BMJ 
1994; 309: 1620.

AU cross-reỉerences reíer to entries in Volume A
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Antimicrobial Ađion
Erythromyón is a macrolide antibaaerial wiứi a broad and 
essentially bacterỉostatic action agaỉnst many Gram-positive 
and to a lesser extern some Gram-negative bacteria, as vvell 
as other organisms induding some Mycoplasma spp., 
Chlamydiaceae, Rickettsia spp., and spirochaetes.

Mechanism of action. Erythromydn and other macrolides 
bind reversibly to the 50S subunit of the ribosome, resulting 
in blockage oí the transpeptidatíon or translocation 
reactions, inhibition of protein synthesis, and hence 
inhibítion oỉ cell grovvth. Its actlon is maỉnly bacteriostatic, 
bu t high concenưations are slowly bacteriddal against the 
more sensitive strains. Because macrolides penetiate readily 
into vvhite blood celỉs and macrophages there has been some 
interest in theứ potential synergy with host deíence 
mechanisms in viva. The actìons of erythromydn are 
increased at moderately alkaline pH (up to about 8.3), 
partícularly in Gram-negative spedes, probably because of 
the improved cellular penetratỉon of the nonionised form of 
the drug.

Spectrum of activity. Erythromydn has a broad spectrum of 
activity. The {ollovving pathogenic organisms aie usuaUy 
sensitive to erythromydn:
• Gram-positive cocd, partìcularly sưeptococd such as 

Sưeptococcus pneumoniae and Sư. pyogenes. However, 
resistance has been increasingly reported in both 
organisms, particularly in penidllin-resistant Sư. ptteu- 
moniae.
Most strains of Staphylocaccus aureus remain susceptible, 
although resistance can emerge rapidly, and some 
enterococcal strains are also susceptible.

• O ther Gram-positive organisms including Baãllus 
anthrads, Corynebacterium diphứưriae, Erysipelọthrix rhu- 
siopathiae, and Lútiria monocytogenes. Anaerobic cteíri- 
dìum spp. are also usualiy susceptible, as is Propionibacter- 
ium acnes. Nocardia spp. vary in their susceptibility.

• Gram-negative cocd induding Neisscria menmgiứdừ and 
N. gonorrhoeat, and Moraxelỉa catarrhalừ (Branhamella 
catanhalis) are usually sensitive.

• Other Granx-negative organisms vary in theữ  suscept- 
ibiỉity, but Bordetella spp., some Brucella strains, and 
Flavobađerium and Legionella spp. are usually suscepáble. 
Haemophilus ducreyi is reportedly susceptible, but H. 
influenzae is somewhat less so: The Enterobacteriaceae 
are usually resistant, although some sưains may respond 
at alkalìne pH. Helicobacter pyỉori and most strains of 
Campybbaaer jẹjuni are sensitive (about 1% of the Iatter 
are reported to be resistant in the USA).

• Axnong the Gram-negative anaecobes most strains of 
Bacteroides Ịragilis and many Fusobaữeriutn straỉns are 
resistant.

• Other otganisms usually sensitive to erythromydn 
include Actìnomyces, Chlamydiaceae, rickettsias, spừo- 
chaetes such as Trcponema pallidum and Borrelia 
burgdorferì. some mycoplasmas (notably Mycaplasma 
pneumoniae), and some of the opportunistìc mycobacter- 
ia: Mycobađeríum scro/itlaaum and M. kansasii are usually 
susceptible, but M. inưacelìulare is often resístant and M. 
fortuitum usually so.

Pungi, yeasts, and viruses are not susceptìble to erythro- 
m ydn.

Activity with other antimicrobials. As with other bacterio- 
static antimicrobials, the possibility of an antagonistic eííect 
ư erythromydn ứ given vvith a bactericide exists, and some 
antagonism has been shovvn in viưo between erythromydn 
and various penidllins and cephalosporins or gentamidn. 
However, in practice the results of such concurrent use are 
complex, and depend on the organism; in some cases 
synergy has been seen. Because of the adjacency of their 
binding sites on the ribosome, erythromycin may 
competitively inhibit the eỉíects oỉ chloramphenicol or 
lincosamides such as clindamydn or lincomydn.

Resistance. Several mechanìsms of acquíred resistance to 
erythromydn have been reported of vvhich the most 
common ís a plasmid-mediated ability to methylate 
ribosomal RNA, resulting in decreased bindỉng of the 
antimicrobial dmg. This can result in  cross-resistance 
between erythromydn, other macrolides, lincosamides, and 
streptogramỉn B, because they share a common bindỉng site 
on the ribosome and this pattem  of resistance is relerred to 
as the MLSg phenotype. It is seen in staphylococd, and to a 
somevvhat lesser extern in streptococd, as well as in a 
variety of other spedes induding B. ỷragilũ, Closưidium 
perýrìngens, Corynebaaerium diphtheriae, and Lừteria and 
Legioneỉỉa spp.

Decreaseđ binding of antímicrobial to the ribosóme may 
also occur as a result of a chromosomal mutation, resultỉng 
in  an alteration oí the ribosomal proteins in  the 50S subunit, 
which conveys one-step high-level erythromydn resis- 
tance. This form oỉ resistance has been íound in some strains 
of sư. pneunumiae, H. pyỉori. M. pneumoniae, Esdưriâũa coli, 
Sư. pyogenes, Staph. aureus, and CampyỉobacUr spp.

Other forms of erythromydn resistance may be due to 
the production of a plasmid-determined erythromydn

esterase that can ínactívate the drug, or to decreased dmg 
penetration. The latter may be partly responsible for the 
intrinsic resistance of Gram-negative bacteria like the 
Enterobacteriaceae, but has also been shotvn to be acquired 
as a plasmid-mediated deteiminant in some organisms; 
production of a protein which increases drug eí&ux hom  the 
cell is thought to explain the M phenotype resistance, in 
which otganisms are resistant to 14-and 15-carbon ring 
macrolides, but retain sensitìvity to 16-carbon ring 
macrolides, Uncosamides, and streptogramins.

The inddence o{ resistance varies greatly with the area 
and the organỉsm concemed and, ãlthough the emergence 
of resistance is rarely a problem in the short-term treatm ent 
of iníectìon, it is qui te common in conditions requiring 
prolonged ơeatm ent such as endocarditis due to Staph. 
aureus. The inàđence of resistance in  streptococã is 
generally lower than  in  staph. aureus bu t shows 
geographical variation and may be increasing in  some 
countríes, induding the UK. In addition, Iocallsed outbreaks 
of resistant strains may occur and produce a much higher 
inddence o£ resistance.

Antipseudomonai aclivHy. Although macroỉides have lim- 
ited direct anúbacterial activity against Pseudomonas aerugi- 
nosa, prolonged exposure ãt sub-MICs has produced 
antipseudomonal eKects in viíro1'3 and synergy has been 
shown with other andpseudomonals.4 Erythromydn and 
darithrom yđn appear to have the greatest activity. This 
action has been paitly attributed to the ability of macro- 
lides to reduce the protecdve bioHlm produced by some 
strains of p. <teniginasa.M Other proposed mechanisms of 
action indude modihcation of the inQammatory response 
to iníection and direct inhibitìon of other virulence íaaors 
such as tvvitching motility.5

ỉ . Tateda K, t ì  ai. Eííects oỉ sub-MICs of eryihrom ydn and other macrolide 
antibỉoãcs on serum seníitívity oỉ Pseudomonas aeruginosa. Anúrtúaob 
Agaưx Oumother 1993; 37: 675-&0.

2  Tateda K  t ì  ai. Dỉrect evidence of antípseudomonaỉ actỉvity oỉ 
macrolỉdec exposurc-dependent bacterỉcỉdaỉ acãvity  and  ỉnhỉbitíon of 
protein synthesỉs by erythrom ydn, darith rom ydn, and aâ th rom ydn . 
Antimiơob Agaưs ơ te m ứ u r  1996; 40: 2271-5.

3. Woznlak DJ, Keyser R. BSects oí subinhỉbitory concentratíons oỉ 
macroUde antibìoâcs on Pseudomonas aerugìnọsa. Chat 2004; 125 
(suppl 2): 62S-49S

4. ĐÙ KQ, tì aL In  v tao  and ìn vivo inũucnce of adjunct darith rom ydn on 
the treatm ent ol mucữid Pseudomonas aerugỉnosa. J  A nổm avb  
Chemother 2000; 45: 57-62. .

5. Yasuda H. a  ai. Imeractíon between bioỉỉlms ỉorm eđ by Pseudomonas 
aecuginosa and clarithromydn. Ấníj'm:crol» Agertts ơưmother 1993; 37: 
1749-55.

Resistance. A meta-analysis' ỉound that reported macro- 
lide resistance in Sưeptococcus pneumoniae varỉed greatly 
hom  country to country. The percentage of etythrom ydn- 
resistant Sư. pneumoniạe in the USA (20.7%) was less than 
that in  Europe (32.0%) aỉthough this diỊíerence was not 
considered statistically signiỉicant, and higher ievels of 
resistance were íound in Asia (57.3%). In Europe, Sư. pyo- 
genes shovved greater resistance to erythrom ydn (36.8%) 
than Sư. pnmmoniae. Hovvever, aaoss all regỉons, the 
mean resistance of Sư. pncumoniae was statistícalỉy equiva- 
lent (30.4%) and also similar to that of Sư. pyogenes 
(30.0%).

!. Haỉpem MT, t ì  ai. Meta-anaỉysis of bacteríaỉ resistance to macroỉỉdes. J 
Antỉmiơob Chemoứưr 2005; 55:74S-57.

Pharmacokinetics
Erythromydn base is unstable in gastríc acid. and 
absorption is thereỉore variable and unreliable. Coníe- 
quently, the base is usually given in ũlm- or enteric-coated 
preparations, or one of the more add-stable salts or esters is 
used. Food may reduce absorption of the base or the 
stearate, although this depends to some extern on the 
íormulation; the esters are generally more reliably and 
quickly absorbed and their absorption is little aữected  by 
food, so that the tíming of doses in relatíon to food intake ís 
unimportant.

Peak plasma concentrations generally occur between I 
and 4 hours aíter a dose and hãve been reported to range 
hom about 0.3 to l.Omicrograms/mL aher 250mg of 
erythromyđn base, and hom 0.3 to 1.9 micrograms/ml 
after 500 mg. Similar concentrations have been seen after 
equivalent doses of the stearate. Peak concentrations may 
be sotnevvhat higher aher repeated use 4 tứnes daily. Highei 
total concentrations occur aỉter oral doses of the estolate or 
ethyl sucdnate, but only about 20 to 30% of estolate or 55% 
of ethyl sucdnate is present as the active base, the rest being 
present as the inactive ester (in the case of the estolate as the 
propionate). Peak concentrations oí about 500 nano- 
grams/mL of erythromydn base have been repoited after 
250 mg of the estoỉate ôr 500 mg of the ethyl sucdnate. A 
peak of 3 to 4miaogram s/m £ results aíter 200 mg of 
gluceptate or lactobionate intravenously.

Erythromydn is vvidely distributed throughout body 
tissues and ũuids, although it does not cross the blood-brain 
banier well and concentrations in CSF are loyv. Relatively 
high concentrations are íound in the liver and spleen, and

some ỉs taken up into polymorphonudear lymphocytes and 
macrophages. Around 70 to 75% of the base is protein 
bound, but aỉter doses as the estolate the propionate ester is 
stated to be about 95% protein bound. Erythromydn 
crosses the placenta: íetal plasma concentrations are 
variously stated to be 5 to 20% of those in the mother. It 
is distributed into breast milk.

Erythromydn is partly metabolised in the liver by the 
cytochrome P450 isoenzyme CYP3A4 Via N-demethylation 
to inactive, unidentihed metabolites. It is excreted in high 
concentiations in the bile and undergoes intestinal 
reabsoiption. About 2 to 5% of an orạỉ dóse is excreted 
unchanged in the urine ạnd as much as 12 to 15% of án 
intravenous dose m ay be excreted unchanged by the 
urừiary route. The hãlí-lUe of erythroinỵđn is usualỉy 
reportẽd to be about 1.5 to 2.5 hours, although ịhls may be 
slightly longer in  patìents vvith rẹnal impairment and has 
been reported to be bettveen 4 to 7 hours in severe 
impairment.

Erythxomydn is not removed by haemodialysis or 
perỉtoneal dialysis.

Preparatìons
Proprietary Preparations (detạils aie given in Volume B)
Single-ingredient Preparations. Arg.: Algidenn; Ambamida; Atla- 
midn; Clarex; Cuartab Eri; Erigrãnd; Erisine; Erisol; Erit; Eritro- 
deim; Eritroỉann; Eiitromed; Eritrovis; Eryacne; Eryũuid; Etì- 
sux; Ilotìdna; Ingdetsf; Kitacne; Oltalmolets; Pantomidna; 
Pentodave; Stìemydn; Topciit; Trixne; Wemid; AusưaL: E- 
Mỵđn; EES; Eryacne; Eryc Eiyhexalt;. Erythrodn; Ausưũr. 
Akne Cordest; Eryaknen; Erystadt; Erythrodn; Meromydn; 
Stiemydnet; Belg.: Acneryne: Aknemycừu Erythrocine; Ery- 
throỉorte; Inderm; Stímydne: Braz.: Eribiotic Eritrex; Eryac- 
nen; Hosone; Kanaámat; Pantomidna; Stìemydn; Valmidn; 
Canad.: Ak Mydn; Apo-Erythro; Diomydn; EES; Erybid; Eryc; 
Erysob Erythro; Eiythiodn; Novo-Rythro; PCE; Chile-. Cinactịv; 
Eryacnen; Eryparkỷ; Gelẹrit; Labocnet; Merdna; Pantomidnạ; 
ctrina: AI Jia Xỉng (3 tă l£); AoShuDa (£iĩfỉẳ); AoShuXin (iỉ 
íf®t); Daverdn (ÌẺ&SÍ); Guansha (S ữ ); Ke Te Jia (ỆM#Í0); 
Ujunsha Mei Hong (ilẳL); San Jiu Jun Bi Sha (H7l
Ể ‘íấ$); Xin Hong Kang (titu ẫ ); Yi Hu Wei Mei Su Chong Ji 
(ZiSlJS); Cz : Aknefug-ELf; Aknemydn; Eryũuid; Erythrodnt; 
Denm.-. Abbotìdn; Erydn; Escumydn; Hexabotìn; Fin.; Abboti- 
dn; Ennysin; Fr.: Abbotídne; Egery; Ery; Eryacne; Eryũuid; 
Erythrocine; Eiythrogel; Stímydne; Ger.: Aknederm Eryt; 
Aknefug-EL; Aknemydn; Ery-Diolanỷ; EryỶ; Eryaknen; Erybe- 
ta-h Erydnum; Erydennec Eiyhexalt; Erythro; Erythrodn; 
Inderm; IníertoMydn; Paediathrodn-h Sanaseptom Sdemyóne; 
Gr.: Acne Hermab Danldt; Eryacne; Erycream; Erygeb Erymyk; 
Erythrocin; Erythrogel; Erythropem Erythroskin; Ledetpax; 
Rotadn; Roug-Mydn; Hững Kong: Aknemydn; E-Mydnt; 
EES+; Ertsmydnet; Erogrant; Erotabt; Erymydnt; Erythxo; 
Erythrodnt; Oradnt; Rydn-ị-; Súemydn; Hung.: Aknefug-EL; 
Aknemydn; Daverán; Eryct; Eryứưottop; Meromydn; Indũr. 
Acnedenn; Acnelak; AcnesoL' Acnet; Althrodn; Aritomydn; 
Calthrox; Citamydn; E-Myòn; EES; Eltodrt' Eludn; Erase; 
Eroate; Erocyn; Eroldd; Eroma; Eromed; Ery; Eryacne; Erydn; 
Erydp; Erypab Erysaíeh Erysolt; Eryspans; Eryster; Erythrodn; 
Erytbrokem; Erythrolar; Erytop; Etomỉn; Horamydn; Gery; 
Inderyth; Okamydn; ỉndon.: Cetathrodnt; Corsatrodn; 
Dothrocyn; DuramydnỶ; EESt; Erphathrodn; Etycoat; Ery- 
denn; Erymed; Erysanbe; Erythrin; Erythrodn; Jeradn; Narle- 
dn; Opithrodn; pharothrodn; Iri; Erymax; Erythrodn; 
Erythroped; Primadne; Stiemydn; Israel: Acnetrim; Aknemy- 
cũĩ; Erythro-Teva; Erythrodn; lía l: Eriưoána; Eryaéne; Laurõ- 
midna; Malaysũr. Aknemydnt; EES; Erydn; Eryderm; 
Erypedt; Eryson; Erythrodnt; Oltalmolosa Cusi; Sathrodn; 
Stiemyđn; Mex.: Apo-Trina; Beniưomt; Bestodn; BiotrU; Eri- 
becf; Eriben Erisuspen; Eritrolat; Erittopharma; Eriưosol; Eri- 
ưovier; Eriưowelt; Eryacnen; Eryderm; Erylar; Iliodnt; Ilo- 
sinf; Ilosone; Iqỉamidna; Lantrom; Latotryd; Lauricúi; 
Laurìmidnat; Lauritran; Optomidn; Pantomidna; Pertrosom; 
Procephalt: Promidn; Quimolauril; Sansaaie; Stiemycin; T- 
Stat; Trophanna; Witromint; Neth.: Aknemydnt; Eryacne; 
Erydcrm ; EryíluidỶ; Erythrocine; ErytrolyveT; Indcrm ; 
Stlemydn-)-; Norw.: Abboddn; Ery-Max; NZ: E-Mydn; EES; 
Era; Eryacne; Erythrodn; Stíemycin; Phữipp.: Aldridn; Ery- 
Maxf; Ery-V; Erycan Erylíde; Erythrodn; Rldrodn; nosone; 
Medripol; Optryl; Pertustat; Romaxin; Sansacne; Sorestin; 
stiemydn; Upperán; PoL: Aknemycin; Davercin; PorL: Akne- 
Mydn; Clinac Erinaxon; Eritrocel; Etittodna; Eryũuid; ESE; s. 
Afr.: Acu-Erylate Sf; Betamydn; Erycettef; Erydenn; Erykot; 
Erymyđn; Erystatt; Erythroón; Estomydnt; Ilosone; Uotydn 
TS; Punnydn; Rubimydnt; Spectrasone; stiemydn; Xerameb 
Singapore. Akne-Mydn; EES; Ermydn; Erogran; Erotab; 
Eryãõie; Eryc Erycyn; Eryderm; Erypẽd; Erysob Eryson; Ery- 
thro; Ranthrodn; Súemydn; Spain: Brónsemah Deripib Erido- 
sis; Eritrogobens; Eritroveinte; Euskin; Lagarmidn; Loderm; 
Pantomidna; Swtd.: Âbbotìdn; Ery-Max; Swừz.: Akne-Mydn; 
Aknilox; Eriosỷ; Eryaknen; Eiydennt; Erythrodne; Thai.: E S; 
Erathrom; Eridn; Erimlt' Erimydn; Ery-Tabt; Eryaòne; Etydn; 
Erycon; Erytnin; Eryo; Erypaq Erysate; Erysib Eryth-mydn; 
Erỹthorate; Erythrodnt; Etythromed; Erytomin; Etrolàf;.Ẽtro- 
latet; Ilosonet; Malodn; Medthrodn; Podn; Redrodnt: Rinta- 
cap; Rintadn; Rytho-Cap; Rythodn+; Serviứodil-b Stadn; 
Stiemydn; Suthrodn; Tomdn; Turk.: Aknìỉox; Eiùnidn,- Eritro; 
Eritrosit Eryacne; Erythrodn; UAE: Eròmydn; UK: Eryacne; 
Erymax; Erythrodn; Erythroped; Stìemydn; Tiloryth; USA: 
Akne-Mydn; ATS; Del-Mydn; E-Base; E-Mydn; EES; Eramy-

The Symbol t  denotes a preparation no longer actively marketed
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rin; Ery-Tab; Eryc; Eryeette; Erydenn; Erygel; Eryped; 
Erythrodn; Ilotydn; PCE; Robimydn Robitabs; Veneĩ.: 
Eryacne; Ilosone; Inderm; Leda-Rix; Pantomlóna; Yisadin.
Multi-ingredient Preparatíons. Arg.: Acneout; Acnepas E; clarex 
Compuesto; Ecnagel E; Erimidn; Eristin; Eritrobron; Pentodave 
Combi; Peroximidna; Stievamycm; Tratacne; Zineryt; Austria: 
Aknemydn compositum; Isotrexin; Belg.: Benzađermine; Ben- 
zamydnf; Zineryt; Braz.: Eritrex A; Isoữexin; Canad.: Benza- 
mydn; Pediazole; Stievamydn; chũe: Benzac Plus; Bioquin; 
Dennodan Plus; Erimidn;Erylik; Sticvamydn; china: Benza- 
mydn Fuqing Cz.: Aknemydn Plus; Isoưexin;
Zineryt Fr.: Antibiouex; Erylik; Pediazole; Ger.: Aknemydn 
Plus; Aknemydnt; Ecolidn; Isoưexin; Zineryt; Gr.: Benzamy- 
dn; Erybenz; Pediazolc; Zarcad; Hong Kong: Aknemydn Plus; 
Erylik; Hung.: Isotrexin; Zineryt; Indùc Acnebenz; Acnelak-Z; 
Acrub; Aknemydn PIus; Calthrox; Eltodn-BR; Ero-B; Erysia; 
ĩ n d o n Erymed Plus; IrL: Benzamydnf; Isoưexin; Zineryt; 
Israđ: Aknemydn Plus; Aknemydn; Beniamydn; Pediazolef; 
/ta i: Isotrexin; Lauromidna; Zineryt; Malaysia: Aknemycin 
Plus; Eíasol; Mex.: Benzac Plust; Benzamycin+; Bisolvon E; Eri- 
west Pantobron; Pediazole; Quimobrom; Stievamydn; Ntth.: 
Zineryt; NZ: Antibiotic Simplex; Phữipp.: Elicodn; Pol.: Akne- 
mydn Plus; Isoưexin; Zineryt; Port.: Isotrexin; Zineryt; Rus.: 
Isotrexin (HioTpeKCHH); Zineryt (3HHepKT); S.Afr.: Zineryt; sin­
gapore. Aknemydn Plus; Benzamydnf; Isotrexin; Spain: 
Isotrex Eritromidna; Loderm Retinoicot: Zineryt: Swin.: Akne- 
M ydnt; Thai.: Isoưexìn,- Turk.: Benzamyđn; Eriưeún; Isotrex- 
in; UK: Akneraydn PIus; lỉoưexin; Zineryt; ukr.: Isotrexin 
(ỉteoxpeKCHH); Macrotussin (MaxporyccHH); Zineryt (3HHEPHT); 
USA: Benzamydn; Pediazolet.
Pharmacopoeial Preparationi
BP 2014: Erythròmydn and Zinc Acetate Lotion; Erythromydn 
Estolate Capsules; Erythromydn Ethyl Sucdnate Oral Suspen- 
sion; Erythromydn Ethyl Sucdnate Tablets; Erythromydn 
Lactobionate Inỉusion; Erythromydn Stearate Tablets; Gasưo- 
resistant Erythxomýdn Capsules; Gasưo-resistant Erythromydn 
Tablets;
USP 36: Erythromydn and Benzoyl Peroxide Topical Gel; 
Erythromydn Delayed-release Capsules; Erythromycin Delayed- 
release Tablets; Erythromydn Estolate and Suỉfisoxazole Acetyl 
Oral Suspension; Erythromydn Estolate Capsules; Erythromydn 
Estolate for ồral Suspension; Erythromyđn Estolate Oral 
Suspension: Erythromydn Estolate Tablets; Erythromydn 
Ethylsucrinate and Sulfisoxazole Acetyl for Oral Suspension; 
Erythromydn Ethyỉsucdnate for Oral Suspension; Eíýthromyrin 
Ethylsucdnate Injectíon; Erythromydn Ethylsucdnate Oral 
Suspension; Erythromydn Ethylsucdnate Tablets: Erythromyđn 
Lactobionate for Injection; Erythromydn Oinữnent' Erythro- 
mydn Ophthalmic Ointment; Erythromydn Pledgets; Erythro- 
mydn Stearate Tablets; Erythromydn Tablets; Erythromycin 
Topical Gel; Erythromydn Topical Solutíon; Sterile Erythro- 
mydn Ethylsuccinate; Sterile Erythromydn Glucepiate: Sterile 
Eiythromydn Lactobionate.

Elhambutol Hydrochloríde
IBANM, USAN, riNNM)

0.-40881; Etambutol, hidrocloruro de; Etambutol Hldroklor- 
ũr; Etambutol-hidroklorid; Etambutolhydroklorid; Etambuto- 
lihydrokloridi; Etambutolio hidrochloridas; Etambutolo; 
Etámbutolu chlorowodòrek; Ềthambutol, Chlorhydrate d; 
Ethambutol-dihydrochlorid; Ethambutoldihydrochlorid; 
Ethambưtoli Dihydrochlorldum; Ethambutoli Hydrochlor- 
idum; Ethambutolo; Hidrodoruro de etambutol; ĩÍTaMÕyTO/ia 
rnflpoxnopnfl.' . . .

. (S^)-A/,//-Éthylenébis(2-aminobutan-l-ol) dihydrochloride. 
C,0H24N20 2.2Ha=2772
CAS -— . 74-55-5 (ethambutol); 1070-11-7 (ethơmbutol 
hydrođilorídéỊ. ■:
Árc —  J04AK02 
ẠTC Vet — QJ04AK02:
UNII —  QE4VW5FO07.

Ptrarmacopoeias. In Chín., Eur. (see p. vii), lnt„ Jpn, us, and 
Vĩrt.
Ph. Eur. 8: (Ethambutol Hydrochloride). A white or almost 
white, crystaUine powder. Freely soluble in water; soluble in 
alcohol. A 2% solution in vvater has a pH of 3.7 to 4.0. Store 
in airtight containers.
USP 36: (Ethambutol Hydrochloride). A white crystalline 
powder. Freely soluble in waten soluble in alcohol and in 
methyl alcohol' slightly soluble in  ứủoToỉorm  and in ether.

Ụses and Administratìon
Ethambutol is used with o ther antituberculous drugs in the 
primary ơeatm ent of pulmonary and exơapulmonary 
tuberculosis (p. 210 .2) to suppress emergence of resistance 
to the othér drugs used in the regimens. It is also used as a 
component of regimens for the treatm ent oí nontubercu- 
lous mycobacteiial inỉections (p. 194.1).

In the treatment of tuberculosis, ethambutol is given, as 
the hydrochloride, usually with isoniaád, riíampidn, and 
pyrazinamide in the initial 8-week phase and sometimes in 
the continuation phase. It is given orally in a single daily 
dose of 15mg/kg, or 30mg/kg three times weekly. Initial I

doses of ethambutol 25mg/kg daily for 60 days may be 
given to patients who have previously had antimycobacter- 
ial therapy, reduced to 15mg/kg daily thereafter.

For details of doses in  children, see p. 298.2.
Doses may requữe adịustment in patients with renal 

im painnent ỉor details see p. 298.2.
Flxed-dose combination Products have been developed 

in  order to  improve patient compliance and avoid 
monotherapy, thereby decreasing the risk of acquired drug 
resistance. Combination Products containing ethambutol 
vvith isoniazid, isoniazid and riỉampicin, or isoniazid, 
ritampidn, and pyrazinamide are available in some 
countries.
Reíerences.

ỉ. Anonymous. Hỉhambutoỉ. Tubtrrcuiơsừ ịEẩinb) 2008; 88ĩ 102-5.

Administration in children. For the treatm ent of tuber- 
culosis in  inỉants, children, and adolescents the American 
Academy of Pediatrics1 suggests an oral dose of etham- 
butol of 20mg/kg daily or 50mg/kg (to a maximum of
2.5 g) twice weekly.

For congenitally acquired tuberculosis in neonates the 
BNỈC suggests a dose of 20mg/kg once daily. For the 
treatment of children 1 month and oldera dose o( 20mg/kg 
once dally or 30mg/kg three times a week for the 2 month 
initial treatm ent phase is suggested.

See also children. under Precautions p. 299.1
1. American Academy oỉ Pediatrícs. 2012 Red Book: Report of the Committee ort 

In/eơious Diseasa, 29ih ed. Elk Grove Village, Illinois. USA: American 
Academy oí Pedíatrics. 2012.

Administratíon in renal impairment. Licensed product 
iníormation advises that ethambutol doses be adjusted 
based on serum concentrations (see Precautions, p. 299.1) 
for patients vvith renal impaỉrment.

Altematively, for patients with severe renal impairment 
(creatinine dearance < 30mL/minute) an empirical dose 
adjustment may be considered; WHO guidelines íor the 
treatment of tuberculosis' recommend a dose of 15mg/kg 
orally 3 times weekly, while the BNF recommends a dose oí 
15 to 25mg/kg depending on serum-ethambutol concen- 
ưations (to a maximum of 2.5 g) orally 3 times weekly.

1. WHO. Treatmmt of tubercuỉoĩis: guừầeìines— ith  edition. Gencva: WHO. 
2010. Available at: hup://whqlibdoc.who.inưpublicaùons/2010/
97S924I547833.cng.pdf (accessed 02/12/10)

Adverse Effects and Treatment
The most important adverse eữ ea  of ethambutol is 
reưobulbar neuritis with a reduction in vỉsual acuity, 
constriction of visual Seld. Central or peripheral scotoma, 
and green-red colour blindness. One or both eyes may be 
aữeaed. The degree oi visual impairment appears to depend 
on the dose and duration of therapy; toxidty occurs most 
ừequently at daily doses of 25mg/kg or more and aíter at 
least 2 months of therapy. Recovery of Vision usually takes 
place over a period of a few weeks or months, but in rare 
cases it may take up to a year or more or the effed may be 
permanent. Retinal haemorrhage has occurred rarely.

Renal dearance of urate may be reduced and acute gout 
has been predpitated rarely.

Hypenensitivity readions induding rashes, pruritus, 
leucopenia, fever, and joint pains have occurred but appear 
to be rare vvith ethambutol. Other adverse eữects which 
have been reported indude coníusion, disorientarion, 
halludnations, headache. dizziness, malaise, jaundice or 
ưansient liver dỵsíunction, peripheral neuropathy, throm- 
bocytopenia, pulm onary inftltrates, eosinophilia, and 
gastrointestinaỉ dỉsturbances such as nausea. vomiting. 
anorexia, and abdominal pain.

Teratogenidty has been seen in animals (but see also 
Precautions, p. 299.1).

Blood concenơadons of ethambutol aíter overdosage 
may be reduced by haemodialysis or peritoneal dialysis.

Effects on the blood. Neutropenia has been reported in a 
patient on ethambutol, isoniazid, and riíampidn .1 Each 
drug induced neutropenìa individually on rechallenge. In 
another patient also receiving mixed antituberculous ther- 
apy, eosinophilia and neuưopenia were assodated with 
ethambutol; the eííects recurred only on rechallenge with 
this drug.2 Rash, blood eosinophilia. and pulmonary iníiỉ- 
ơates occurred in a patient aíter 8 vveeks of multidrug 
therapy for miliary tuberculosis. Rechallenge again attrib- 
uted the adverse event to ethambutol.3 Thrombocytopenia 
attributable 10 ethambutol has been reported in 2 
patients.4-5

1. Jenkỉns PF. et a i  Neutropenỉa wỉứi each S tandard  anùtuberculosis drug  
in the same patỉents. BMJ 1980; 280; 1069-70.

2. Wong CF. Yew ww. Etham butol-ỉnduced neutropenia and eosino- 
phiiia. Chest 1994; 106: 1638-9.

3. Wong PC. et al. Etharnbutol-ỉnduced pulmonary ỉníiltrates wỉth 
eosinophilia and skỉn ỉnvolvemem. Sur Rtĩpir J  1995; 8: 866-8.

4. Rabinoviư M. et a i  Ethambutol-ỉnduced thrombocytopenia. Chest 1982;
81: 765-6.

5. Prasad R. MukeTji PK. Ethambutol-induced thrombocytopaenỉa. Tubercỉe 
1989; 70: 211-12.

Effects on the CNS. A 40-year-old man w ith advanced 
HIV iníection had rapid cognitive dedine, halludnations, 
and delusions vvithin 2 weeks of starting oral ethambutol 
tteatm ent for Mycobacttrium avium complex inỉéction; 
symptoms resolved on stopping tteatm ent.1

1. Martin SJ, Bowden FJ. Etham butol toxicity maniĩesting as acute onset 
psycbosis. IrưJ STD AJDS 2007; 18: 287-8.

Effects on the eyes. The ocular toxidty of ethambutol has 
been revjewed.''J One such revievv1 reported that when 
ethambuto! Is taken íor more than 2 months the inddence 
of retrobulbar neuritis is about 18% in patients receiving a 
daily dose of more than 35mg/kg, redudng to 5 to 6% 
with a daily dose of 25mg/kg, and less than 1 % with a 
daily dose of 15 mg/kg. An earlier study reported 
ophthalmic etíeds in 10 of 2184 patients taking etham- 
butol in doses of 25mg/kg or less daily, although few of 
the 10 patients complained of symptoms.4 In 9 of the 10 
patients, ocular changes occurred after the second month 
of treatment. In the 928 patients who orily had 2 months 
oí ethambutol therapy, ocular toxidty was not reported. A 
prospective study5 of 229 patients taking ethambutol for 
Mycobacterium avium complex lung disease reported that 

Ị ocular toxidty was more common in patients given daily 
doses rather than intermittent (3 times a week) thcrapy.

While short-term use of ethambutol is usually safe, 
detẹrioration of Vision leading to long-term blindness has 
been reported aíter only a few doses;6 it was suspected thai 
this was an idiosyncratic reaaion. Rapid onset reversible 
ocular toxidty has also occurred.7

Visual deíeas occurring with ethambutol generally 
resolve when the drug is stopped.

1. Chan RYC, Kwok AKH. Ocular roxicity of eỉhambuiol. Hon$ Kjng Med J 
2006; 12: 56-60.

2. Fraunfeìder FW. et al. Update on etham butol optic neuropathy. Expert 
Opin Druj Sữfỉty 2006; 5: 615-8.

3. Vỉstamehr s, et a i  Ethambutol neuroretinopaihy. Semirt Ophthaỉmoì 
2007;22:141-6 .

4. Citron KM. Thomas GO. Ocuỉar toxidty from etham butol. Thorax 1986; 
41: 737-9.

5. Griííiỉh DE. et ai. Ethambmoỉ ocular loxidty in treatm ent regim em  for 
M ycobaaerium  avium cumplex lung disease. Am J Rapir Crit Cart Mcd 
2005; 172: 250-3.

6. Kamik AM. et al. A ca se of ocular toxidty to etham butol—an 
idiosynCTatic reactỉon? Pestgrũd Med J ì 985; 61: 811-13.

7. Schỉld HS, Fox BC. Rapid-onset reversible ocular tox ỉd ty  ỉrora 
ethambutol therapý. Am J Med 1991; 90: 404-6.

Effects on the kidneys. Interstitial nephritis has been 
reported1-2 in 5 patients receiving ethambutol and isoni- 
azid; 3 were also receiving other antimycobaderials. In 
another patient, acute renal íailure occurred secondary to 
interstitial nephritis, which was thought to have been 
induced by ethambutol.1

1. Coilier J, et aỉ. Two cases of etham butoỉ nephrotoxidty. BMJ 1976; 2: 
1105-6.

2. Stone WJ, tỉ  al. Acute diííuse ỉm ersùtial ncphiitis related to 
chemotherapy oi tubercuiosis. Anlimicrob Agents ơưmother 1976; 10: 
164-72.

3. Garđa-M artín F. et ai. Acute ỉnterstítiaỉ nephritis induced by 
ethambuioỉ. Nephron 1991; 59: 679-80.

Effects on the liver. Although ưansient abnormalities in 
liver tunction cortưnonly occur during the early stages of 
antituberculosis ơeatm ent, drugs other than ethambutol 
are generally considered responsible. Ethambutol has gen- 
erated fewer reports of hepatotoxidty to the UK CSM 
than riíampidn, isoniaàd, or pyrannam ide,' and the use 
of regúnens containing ethambutol has been recom- 
mended íor patients unable to tolerate Standard regimens 
due to hepatotoxidty .1'3

1. Ormerod LP. et al. Hepaiotoxidty o ỉ antituberculosís drugs. Thorax 1996; 
51:111-13.

2. Jo in t Tuberculosis Committee oí the  British T horadc Sữdety. 
Chemotherapy and  m anagem ent of tuberculosis ỉn the United Kingdom: 
recommendátions 1998. Thorax 1998; 53: 536-48.[Aỉthough these 
guídeỉines were replaced by ones issued by NICE in 2006 the latter do 
not ‘expìain tubcrculữsis or its treatment in detaiư and thereĩore reĩerence 
to the eariier guidelines has been retalned) Also available at: b ttp :// 
w  w w .b rit-tho radc.o rg .uk/Ponals/0/C lìnical% 201nform ation/Tuber- 
culosỉs/GuideUnes/Chemotherapy.pdí (accessed 29/07/08)

3. American Thoradc Sođety, CDC, and the lnỉectious Diseases Sodety of 
America. Treatm ent of túberculosts. MMWR 2003: 52 (RR-11): 1-77. 
Also available at; h n p ://www.cdc.gov/mmwr/PDF/rr/ư521 l.pdf 
(accessed 03/10/07) Correctìon. ibid. 2005: 53: 1203. [dose]

Effects on the skin. Toxic epidermal necrolysis1 and liche- 
noid2 and erythema multiforme-type drug eruptions3 have 
been assodated vvith the use of ethambutol. Delayed 
hypersensitivity reactions have also been reported .4 
Licensed product iníormation notes that Stevens-Johnson 
syndrome and dermatitis have also occurred.

1. Pcgram ps. t t  al. E tham butol-induccd toxic cpidermal ncCToIỵsỉs. Arch 
Inũm  Med 1981; 141: 1677-8.

2. Grossman ME, et a i  Lichenoid cruptìon assodated with etham butol. J 
Am Aead Dcrmatoỉ 1995; 33: 675-6.

3. Kurokawa I, et a i  Erythema m uỉtiỉorme-type drug em ption due to 
etham buioỉ w ỉth eosinophiỉia and liver dysíunciion. Int J  Antimicrob 
Agents 2003; 21: 596-7.

4. Bakkum RSLA, tt aỉ. Deỉayed-type hypersensitivity reaction to 
ethambutol and iỉoniaủd. Coniact Dermarìtừ 2002; 46: 359.

All cross-reíerences reíer to entries in Volume A
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Hyperurícaemia. In a  controlỉed study of 71 patients tak- 
ing ethambutol 20 mg/kg daily orally vvith other antúny- 
cobacterials, serum-uric ađd  concenơaúons íncreased in 
66, mataly to the first 2 weeks of treatment.1 One patient 
developed arthralgia and another acute gouty arthritỉs. 
Serum-uric atíd concentratíons did not change in 60 con- 
trol pstíents receiving other antũnycobaaerials.

ỉ .  Khanna BK. G u p u  VP. Bthamuưiol-iaduccd h^p^rurỉcaania. Tuberde 
1984; 45:195-9 .

Precautions
Ethambutol is generally contra-indicated to patients vvith 
optic neuriòs. It should be used with great care to patíentỉ 
wiứi visuaỉ deỉects, the eldeily, and ta  chỉỉdren to  vvhom 
evaluatíon of changes to visual acuity may be difficult (see 
also Children, p. 299.1). Ocular examinatíon is recom- 
mended beíore tteatm ent w ith ethambutol and some 
consider that regular examtoationỉ are necessary during 
ưeatment, espedally to  children. Patìents sbould be advised 
to report visual disturbances tounediately and to stop 
ethambutol pendtog vỉsual evaluatìon.

Ethambutol should be given to  reduced đosage to 
patients with renal ũnpairment and dosage adjustments 
may need to be made ãccordtog to sertun concẽntratíona 
(but see also Adminlstration to Kenal Impaiiment, p. 296.2). 
■BNF recommenđs peak concentrations oỉ 2 to 6 mg/litre and 
trough concentrations of less than 1 mg/litre.

Ethambutol may predpitate attadcs oỉ gout 
Aỉthough ethambutol crosses the pỉacẽnta and may be 

tsratogenic ta animals. problems ta  humans have not been 
documented. The benehts of ethambutol to the treatment oỉ 
tuberculosis are thought to outvveigh any potential risks to 
pregnáncy.

Breast íeeding. Ethambutol disưibutes into breast milk to 
produce concentratíons similar to those to plasma. How- 
ever, no adveise effects have been seen ta  breast-fed 
toíants whose mothers w eie receivtag ethambutol, and 
the last avaílable guidance from the American Academy oỉ 
Pediatrics considered1 that it is thereíore usually compad- 
ble w ith breast ỉeedtag.

1. American Academy of PedUữỉcs. The transíer of drugs and o ther 
Chemicals inio hum an milk. Ptdiatria 2001; 108: 774-89. {Retỉred May 
2010] Correction. ibừL; 1029. Aỉso availabỉe a e  hrtp://aappolicy.

ppublkadons.org/cgi/comem/full/pedỉatTỈcs%3bỉ08/3/776 (íccessêd 
03/10/07)

children. Due to the possible difficulty of evaluattog 
changes to visual acuity that may be toduced to chiỉdTen 
receiving ethambutoL the BNFC advises that it should be 
used with caution to  children under 5 years of age and 
unable to teport visual changes accurately, vvhereas to  the 
USA licensed product iníormarion has advised agatast use 
in those trnder 13 years of age.

The authors o{ a  review of the use of ethambutol to 
children concluded that no exưa precautions were 
necessary to children aged 5 years or more, and that it 
could also be used to younger children vvithout undue leax 
of adverse effects.' Another review suggested that visual 
toxidty is not a particular problem except perhaps vvhen 
CNS toíection is tavolved.2 A literature reviewJ on the use of 
ethambutol ỉn chỉldren reported almost no ocular toxidty at 
daily doses of 15 to 30mg/kg. Ethambutol is thereíore 
considered safe to children of all ages at a daily đose of 
20mg/kg (range 15 to 25mg/kg) or a three times weekly 
dose of 30mg/kg.

1. Trébucq A. Shouỉd etham butol be recommended ỉor routỉne treatm ent 
of tuberculosis in chĩldren? A review of the ỉlteraoire. Int J  Tubere Lun$
ữis 1997; 1: 12-15.

2. Graham SM. t í  aĩ. E thim butol ỉn tuberculosỉs: tim e to reconsỉder? A nh  
Dis ơ tiỉd  1998; 78: 274-8.

3. WHO. Elhamintol effỉcaty and loxitíty: iitcraturt revừw and rtcommendaúom 
Ịor liaity and ỉntermiữent dosđge in chữdren. Geneva: WHO. 2006. Available 
a c  hitp://whqlibdoc.who.Ìnt/hq/2006/WH0_HTM_TB_2006.365 eng. 
pdf (accessed 03/10/07)

Porphyría. The Drug Database íor Acute Poiphyria, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Potphyria c en tre Svveden, classihes ethambutol a$ 
probably not porphyrinogenic it may be used as a drug of 
íirst choice and no precautions are needed.1

1. The Drug Daubase ío r Acute PorphyrU. Available ac  http://w w w . 
drugs-porphyria.org (accessed 05/07/11}

Antlmicrobial Action
Ethambutol is actìve against Myabảctrrium tubcrculosừ and 
some other mycobacteria, todudtog some stratas of M. 
avium complex, M. kansasii, M. / 'ortuitum, and M. 
intraceUulan. Acúvity seems ỉo be limited against many 
isolates of Uyabaứerìum avium complex, but, synergistic 
activity occurs w hen used witb clarithromydn, aátỉưo- 
m ydn, riíampidn, riỉabutin, dproũoxadn, amikadn, or 
streptomydn in 2- {or preferably) 3-drug regứnens. 
Resistant.stratas oỉ M. tubtrculoàs are readily produced ư  
ethambutol is used alone.

Pharmacokinetìcs
About 80% of an  oral dose oi ethambutoỉ is absorbed hom  
the gastrotatestinal tract. Absotption ís not signihcantly 
impaired by íood (but see also Bioavailability, p. 299.2). 
Aiter a single dose of 25 mg/kg peak plasma concentrations 
of up to 5 mg/L occur vvithin 4 hours, and are less than l  mg/ 
L bý 24 hours.

Ẽthambutol is distributed to most tứsues, tadudtag the 
ianos, kidneys, and erythrocytes. About 10 to 50% may 
ditíusc toto toe CSF w hea the mentoges are toilamed. It has 
been reported to Ci0:s the placenta and iỉ dìstributed toto 
breast milk. The elimtaatÌGR halĩ-Uíe aíter oral doses is 
about 3 to 4  hours.

Ethambutol is partìally metabolised in the liver to the 
aldehyde and dicarboxylic add  derivatíves, whlch are 
taactive. Most of a dose appears to the urine vvỉthto 24 hours 
as unchanged drug and 8 to 15% as the taactive metabolites. 
About 20% of the dose is exaeted  unchanged ta  the laeces.

Bioovailabilityr Aỉthough the absoipúon of ethambutol iỉ 
not generally regarded as being impaired by food, a study 
ta  14 healthy subjects* suggested that giving it w ith a 
high-ỉat meaỉ or an antadd could delay absorptìon and 
ređuce the peak plasma concentration.

1. Peloquỉn CA. t í  aỉ. Pharnucoidnetỉcs of etbambụtol under íasúng 
condỉtíons, with ío o d  and wỉth an tadds. Antíuúarob ÁỊtnts ơitmathcr 
1999; 43: 568-72.

HlV-infeded pahenh. Malabsorption of ethambutol and 
other antítubẽrcuỉous drugs may occur to  patìents w ith 
HTV inỉectìon and tũberculosíỊ, and may contribúte to 
acquired drug resistance and reduced efficacy óf tuber- 
culosis ơeatment. For fũfl^er iníormation on the absoip- 
tion of antíruberculous drúgs ta  HIV-tafected patients see 
under Rưampidn, p. 356.1.

Pregnancy and breast (eedíng. Ethambutol crosses the 
plaòénta and is present to íetãi tissue to amounts o ỉ at 
least 74.5% of the matemal serum concentration.1 Etham- 
butol distributes tato breast milk to produce concentra- 
tíons similar to those to plasma.2

1. Holdiness MR. T nnspU cenul pharmacoỉdnetỉcs of tbe andrubercuỉosiỉ 
drugs. Clin phđrmaeakừut 1987; 13: 125-9.

2. Snỉder Đ E Povvell K E  Shouỉd vvomen taking antíiuberculosỉs drugs 
breast-feed? Ardt Intem Mtd 1984; 144: 589-90.

Preparatíons
Proprietory Preparetioni (detailỉ are given in Volume B)

Single ingredĩent PreparaHonỉ. AustraL: MyambutoL' Austria: 
Etíbú Myambutob Belg.: MyambutoL' Canad.: Etìbt' Cz.: Sural; 
Drnm.: Myambutol; Fin.: Oributol; Fr.: Myambutol' Gtr.: 
EMB-Fatok Myambutol; Gr.: Althodn; Blomison; Dexambutol' 
Myambutol; Hong Kong-. EMB; Hung.: Sural; India: Albutok 
Anbutol; Colbutob Combutok Ebutok Ecox; EMTB; Ecibi; Iso- 
tol' Koxb Myambutol; Mycobadc Mycobact; Mycobutol; Myco- 
stap Siíacom-EZ; Themibutol; Tibitol' Indotu: Arsĩtam; Bacbu- 
tob Cetabutolt; Corsabutok ETH Cibat: Parabutolt; Santibi; 
Tlbigont: ribitol; ItaL: Etapiam; Miambutot Mac.: Dovalem; 
Etadotbal; Tambutec Mon.: Dexambutol; Neth.: Myambutok 
NZ: Myambutol; philípp.: Danbutol; E-toL' Holtresứ; Odeiol; 
Triambutob Port.: Turresis; Rus.: Combutol (KoMCyTĨM); Ebutol 
(36yra«); EMB (EME); Ly-Butol (JlH-Byroá); upbutol 
(An6yTOJi)f; S.Àfr.: Purderalt; Singapore. Ẽ-Butol’ Ẽbutol' 
Spain: Myambutol; Siritĩ.: Myambutol: Thai.: ATB: Etham: 
Ethbutol; Lambutol; Myrin-Pf; Servambutolt; Tibitab; Tobutol; 
Turk.: Dimbutol; Miambutol; Ukr.: Inbutol (HHổyroa); USA: 
Myambutol.

MulH-ingredietit Preparotions. China: An Si Nuo Kang 
Sè); Ke Lao Er Kang (% $% £);  Yi Nuo Ni Kang ( íằ « ® * ) : 
Denm.: Rìmstan Fin.: Rimstar; Gr.: Myambutol-INH; India: 
APB3: AFB4: Aki-3; Akt-4: Aki-FD; _Ạkurit-3: Alnưit-4: Becox 
Fone Kic Bicox-E; Binex DT; Bínex E; Binex ZE; Cavitar RHE; 
Caviter FD; Combunex; Confez-3; Coxina-3; Coxina-4; Coxkit- 
3; Coxrid; Coxter-4; Cx-4; Cx-5; Emrií Kít; Euíadn plus: Fore- 
cox; Inabutol Fortef; Infei-4; IsokoxL- Lifebutol-H; Monto-3: 
Momo-4; Mycocox-4: Mycocox-E: Mycodot^; Mycodot-E; 
Myconex; Mycurit-3; Mycúrit-4; RHZ plus; Rifa E; Wùkex-3; 
Wokex-4; Xeéd 3E; Xeed 4; Inđon.: bacbutlNH; Erabutol Plus; 
Mediiam-6t: Metham: Mycothambin-INHt: Niadtob Pulna; 
Rimstan Sandbi Plus; IrL: Rimstan Ital: Etanicodd B6; Rim- 
stan Mtx.: Dotbak Mon.: Dexambutol-INHt; Neth.: Rimstarh 
Norw.: Rimstan Phũipp.: 4D; AXuiiT-4; Conrinukit PỈUSỶ; Con- 
tìnukỉt; Ebutob EconoEx; Econokit-MDR; Econokit; EthamÌTÍd; 
Ethi 400; Rxcom 3; Fixcom 4; Myrin-P; Myrin; Quadmax; 
Quadtab; Rimsun Sthaminde; SVM-PoIypac-A+; ■ Tres; Tritab; 
Vipert; Rus.: Combìtub (Kom6iny6); Combimb-Neo (Ko«6iny6- 
Heo); Forecox (<t>opro*c); Isocomb (H30E0M6); Laslonvita 
(HacnoHBHTa); Lomecomb (JIonexon6); Phthịzoetham 
(dmnoarmi); Protíocomb (TỊponiOKOMÕ); Protub-4 (IỊpory6-4); 
Protub-5 (Ilpõiy6-5); Protub-Lome (ÌlpoTy6-BoMe)Ị^Protube- 
tham (ITpơryỗaTaM); Repin B( (PenHH B4); Rimỉtar 4-FDC (Phm- 
ctap SJựr.: Rilaíour, Rimstan Singapore. Merip;
Spain: Rimstan Sv/td.: Rimstan Switz.: Rimstan Thai: Rifa- 
four; Rimstart; ƯKx Rimstar; Voractiv.

The Symbol t  denotes a preparation no longer actively marketed

Phannacopoàal Preparolioni
BP 2014: Ethambutol Tablets;
USP 36: Ethambutol Hydrochloride Tablets; Riỉámpin, Isoniaád, 
Pyraiinamide, and Ethambutol Hydrochloride Tablets.

E t h ỉ o n a m i d e  IBAN, uSAN, liNN/

Ethionamid; Éthtonamídè; EthibnamỊdum; 2-Ethylrh lóisom- 
'cotinamide;. Etiónamid; rEtìọrìamìda;: Etionamidas: Etiona- 
rmde; Etionamldi; )314-TH;3ni0HaMnfl. • .

,"2-Ethylpyridine-4-carbóthioamide. . ____
CgH^NiS^lậSI . ' '  ' ' '  ■ ‘
,CÃS — 536-33-4 ' . ‘
Â K  —  J04ADQ3.
'ATCV& — QJ04AD03. . ‘ - ■
UNII —  ‘0AY8ORS3CQ,- '

pharmocopoeias. In Eur. (see p. vii), Int, Jpn, and us.
Ph. Eur. 8: (Ethionamide). Smaỉl yellow crystals or a yelIow 
crystalline povvder. Practìcally tosoluble to vvater: spârtogly 
Sữluble to  alcohol; soluble to  methyl aỉcohol.
USP 36: (Ethionamide). A bright yellovv powder havtag a 
laint to mođerate sulfide-Ịike odour. Slightỉy soluble to 
water, ta  chloroíorm, and to ether; spartogly soluble in 
alcohol and ta  propylene glycol; soluble to methyl alcohoL 
pH of a 1 % starry in  water is between 6.0 and 7.0. Store to 
airtìght contataers.

Uses and Admỉnistration
Ethionamide is a thioamide derivative considered to be 
toterchangeable with prodonamiđe. It is usẹd with other 
antitubercuỉous drugs for the treatment of tuberculosis 
(p. 210.2) when resistance to prỈỊnary drugs has devcloped. 
ỉt has also been used, as a substìtute for dolaximme, to 
regimens for the treatment of leprosy (p. 188.3) but less 
toxic altematives are now preỉerred.

In the treatment oí resistant tuberculosis, adults may be 
given 15 to 20mg/kg daily (maximum l g  daily) orally. 
Ethỉonamide may be given to dỉvided doses with meals, or 
as a stagle daily dose aỉterthe eveạtogmeal, oratbedtím e, 
to mtoimise gasưointestìnal adveise eổects. For detailỉ of 
doses in taíants, children, and adolescents, see p. 299.3. 

Similar doses were used íor the ưeatment of leprosy. 
Ethỉonamide has also been used as rectal suppositories; 

the hydrochỉoride has been given intravenouslỹ. 
References.

1. Anonymous. Ethỉonamlde. Tuberatloỉừ (Edinb) 2008; 88 :106-8 .

Administrotion in chiMren. Por the treatment of drug- 
resistant tuberculosis to inỉánts, children, and adolescents 
the American Academy of Pediatrics1 suggests an oral dose 
of ethionamide 15 to 20mg/kg (to a maximum of lg) 
daily, given in  2 to 3 divided doses.

I . America D Academy of PeđUưỉa. 2012 Rtd Bcok: Repơrt ọf the Commitm Ott 
InỊcữiaus Discasa, 29th ed. E& Gtove VUlagc, ỉỉỉỉnoỉs, USA: American 
AÓdemy of Pediatrics, 2012.

Adverse Efíeds and Treatment
M any padents cannot tolerate therapeutic doses o{ 
ethionamide and have to stop ơeatment. The most common 
adverse eữects are dose-related gastrototesttoal distur- 
bances, induding nausea, vomiting, dianhoea, anorexia, 
excessive salìvatíon, a metalỉic taste, stomatỉtis, and 
abđominal pato. Tolerance may be improved by redudng 
the dose, adjusting the timtog of dosage, or givtog an 
antiemetic.

Mental disturbances indudtog depression, anxiety, and 
psychosis have been provoked. Diĩriness. drowsiness, 
headache, orthostatic hypotension, and asthenia may also 
occur occasionally. Peripheral and optic neuropathy, 

. diplopia and blurred Vision, and a pellagra-like syndrome 
have occurred. Pyridoxtoe or nicotinamide have been 
suggested for the ưeatment or prevention of neurotoxỉc 
eSects.

Hepatitìs may occur occasionally, w ith or -vvithout 
jaundice. The toddence of hepatotoxidty is lncreased when 
ethỉonamide is given vvith riíampidn.

Other adverse eílects reported todude hypersensidvity 
reactions, thrombocytopenỉa and puipura , alopeda, 
dermatitìs (todudtog photodermatitis), endocrtoe distur- 
bances, hypoglycaemia, and hypothyroidism w ỉth or 
vvithout goiũer

Teratogenic eữects have been reported in  animaỉs.

Effects on the dver. Use oỉ ethionamidé or protìonamide 
vvith riíampidn for the treatment of multibadllary leprosy 
has been assodated with a high' inddence of hepatotoxi- 
d ty . A hepatỉtis taddence of 4.5 to 5% has been reported 
for patíents on ethionamide or protíonamide, riíampídn. 
and either dapsone or dofarimine.u  to  these stndies, 
diagnosis oỉ hepatìtis was based on dinical assessment. 
W hen laboratory monitoring was used, an  taddence of 
13% was reported vvith a iegimen of ethionamidé' or pro-

http://www
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tionamide vvith riíampidn and dapsone.1 À rcgimcn -of 
protionamide, đapsone, riíampiđn, and doíarim ine has 
becn assodated with a 22% inddence bascd on laboratory 
monitôring.4 Usc of cthionamidc with pyrarinamỉde has 
also resuked in a high inddcncc of abnormal lỉver func- 
tìon Tests.5

In the above studies riíampidn was given daily during 
part or ali of the regỉmens. The inddence of hepatotoxidty 
when ethionamide or protíonamỉde ỉs used vvith once- 
monthly riỉampidn may be lowen hepatotoxidty was not 
reporteđ ỉn  patỉents receỉving monthỉy rííampidn and daily 
protionamide, isoniaâd, and dapsone.4

1. Patryn SR, tí ai. Hepatotoxỉdty of tbe combinatỉon oí rilampin- 
eỉhionam ỉde ỉn the  treaonem  of multỉbadỉlaiy lcprosy. b tíJ U p r  1984; 
52: 1-6.

2. Paccyn SR. tí ũl. Combined regimens of one year duration ỉn the 
treatm ent o i  mulóbacillary ỉeprosy—Q: combỉned regỈRỉens wỉih 
rìỉam pidn  ađmỉnỉstered during 6 months. Lcpr Xrv 1989; 60:118-25 .

5. Caiteỉ J -L  t í  a i  Hepantìs in leprosy patienu treated by a dally 
com bination oí dapsone, rííampin. and a thioamide. Inĩ J  U pr  1985; 51: 
461-5.

4. Ji B. t í  al. Hepaiotoxidty of combined therapy wiih riíam piòn and daỉly 
prothionam ide ỉor leprosy. Lrpr kev 1984; 55: 285-9.

5. Schless JM . tí  ai. The use of ethionamỉde in combíned drug regimcns tet-* 
the re-ơearm eni o í isonỉaúd-resỉnam  puỉmonary tuberculosỉs. Am Rev 
Rapir Dừ 1965; 91 :728-37.

6. Elỉard GA. tí  ai. Long-term proihionamide compliance: a study carríed 1 
om  ỉn India usiĩig a comblned ỉormuìation contềining prorhionamide, 
dapsone and  isonỉaúd. Ltpr Rev 1988; 59: 163-75.

Precautìons
Ethionamide should not be used in severe hepatic 
impairment. Liver hinctìon tests should be carried out 
beíore. and regulariy during, ơeatm ent with ethionamide.

Caution is necessary in parientỉ with depression or other 
psychiatric illness. Difficulty may occur in the management 
of diabetes mellltus. Periodic monitoríng of blood glucose, 
thyroid hmction, and visual function is desirable. 

Ethionamide iỉ teratogenic in animals.

Interactìons
The adverse e£fects of other antímycobaaerials m a y .b e - 
increased w hen ethionamide is used (see ElỊscts on the 
Liver, p. 297.3, and under Cydoserine, Interactĩons,
p. 281.1).

AkohoL A psychotic reaction has been reported in a 
patìent receiving' ethionamide after excessive intake of 
alcohol.1

1. Lansdown PS. t í  al. Psychotoxic reaction đuring ethỉonamỉde therapy. 
Am Rev Respir Dừ 1967; 95: 1053-ỉ.

Antimicrobial Actìon
Ethionamide is active only agaỉnst mycobacteria induding 
Mycobactcrium tubercuỉosừ, M. kansasii, M. lcprac. M. 
malmoense, and some strains of M. avium complbx.

Resistance develops rapidly ii used alone and there is 
complete cross-resistance bervveen ethionam ide and 
protionamide. Cross-resistance has also been reported 
with isoniaâd and vvith in vitro thioacetazone.

Cros5 -resistance. Reíerences. 
ỉ .  s d ia a i HS, t í  ũL Ethionamỉdc cross- and co-resỈ5tanct ỉn children wiih 

ison iaảd-reảstan t tubercuỉosb. ỉnt J  Tubrrc Lung Dừ 2009; 15: 1355-9.

Pharmacokỉnetics
Ethionamide has been given as a sugar-coated tablet or 
more recently as a morê stable Elm-coated tablet. Both 
íonnulatíons are readily absoibed ỉrom the gastrointestina] 
tracc after an  oral dose of 250 mg, sugar-coated tabletỉ 
produce a peak plasma concentration of about 1.5micro- 
grams/mL after Ị .5 houis, while film-coated tablets give a 
peak plasma concẹntratíon of 2.16mĩCFOgraniỉ/inL aiter 
about 1 hour. Distribution of ethionamide ừom the film- 
coated tablet into body tìssues and ũuids was expccted to be 
sũnilar to  tha t of the sũgar-coated tablets. Ethionamide from 
sugar-coated tablets is widely distrìbuted throughout body 
tìssues and Auids. ỉt  crosses the placenta and penetiates the 
uninílam ed Ịneninges, appeaiing in the CSF in eoncentra- 
tions equỉvalent to those in senun. It is about 30% bound to 
plasma proteins. The halỉ-liíe for the sugar-coated tablet is 
reported to be 2 to 3 hours and 1.92 hours íor the Clm- 
coated tablet. Ethionamide is extensivdy metabolised. 
probably in  the liver, to the active ỉulloxide and other 
inactlve metabolites and less than 1 % of a dose appears in 
the urine as unchanged dmg.

Distribution. After single doses of ethionamide 15 or 
20mg/kg as an oral suspension in children with tubercu- 
lous meningitis, the peak spinal Duid concéntration was 
reached in  1V4 to 2Vi hours.1 A wide range of concentra- 
tìons was reported but doses of 20 mg/kg were more likely 
to produce spinal íluid concentrations above 2.5 micr-

ograms/mL, the concentratíon considered by the authors 
to be essential íor therapcutic success.

1. Donaỉd PR. Seỉíart KI. Cerebrospinal íluid concenưatiom  oỉ eihỉon- 
amỉde ỉn  chỉldren with tuberculous menỉngỉiis. J  Pcdiatr 1989; 115:483-
6.

Preparatíons
Proprietary Prepororions (details are given in Volume B)

Single-ingredient Preparations. Gr.: Trecator; Indir. E-Thio; 
Enămide; Ethide; Ethimax; Ethiobin; Ethiodd: Ethiokox; Ethio- 
nam; Ethomid; Etomlde; Etumide; MDThide; Mycotut Myobid: 
Rus.: Ethìde (3mn); Ethomid (3iomma); Myobid (Mhoỗha); 
Reginidd (PeTHHHinut); S.AỊr.: Ethatyl; Thai.-. Eton; T ttrk .: Etyo- 
mid: USA: Trecator.

Phamtaeopoãd Preporaỉions 
USP 36: Éthionamỉde Tablets.

Etimicin Sulíate
Antibiotic 89-07; E-401
1-N-Ethyl gentamidn Cu sulfate. 
(C21H<3N507)2^HjSO,=1445£
CAS —  59711-96-5 (etimicin); 362045-44-1 (etimiờn sultote). 

Pharmocopoeias. In Oiirt.

Prọf(/ẹ
Erimiđn, a dedvative o{ gemamidn C |„ is an aminoglyco- 
side anúbaaerial with actions simiỉar to those of gentamicin 
(p. 306.2). It is given intravenously as the suHate.

Reĩerences.
1. Zhao c , rt al. A  nndom lzcd conưoltcd dinical Irial on túm icin. t  ncw 

aminoglycoside am ibioùc versus netiỉmìcỉn In the treatm ent of bactenal
inrecúons. Chỉn Med J (Eng!) 2000; 113: 1026-30.

Preparatíons
Proprietary Preparotìons (details are given in Volume B)

Single-ingredient Preparotìons. China: Ai Yi ($£t); Aida (S A ); 
Chuang Cheng (Êtó); Ge Mei Da (ttHiẺ); Pan Nuo ( ă i í ): 
XiNeng (S*Ê); Yl Qing (^ỈS).

Faropenem Sodium ỊriNNMỊ 
ALP-201; F a ro p e n e m  sód ico ; P a ro p é n em  Scxlique; F ropẹ- 
n e m  S odium ; F u ro p en e m ; N aơií F a ro p e n em u m ; SUN-5555; 
SY-5555; Wy-49ỐÒ5; YM-044; HaTpníi (DaponeHeM.
S o d iu m  (+HSfl,6S)-6-[(l R y \  -hydroxyethy0-7-oxo-3-[(2 /ỉ)-tet- 
ra h y d ro -2 -fu ryO -4-th ia-1 -azab icyclo [3 .2 .0 ]hep t-2 -ehe-2 -ca r- 
b o x y la tấ
C ,2H,«N aN O 5S=3073 ;
CAS - r  106560-14-9 (faropenem)-è 141702-36-5 (íaropenem 
medoxomil); 122547-49-3 (ỉaropenem sodium).
ATC — J01DI03.
ATCVet —  QJ01DI03.

, UNỊI — 7Ọ46G9Ỉ4RỌ. . ‘

P h a rm a c o p o e ia s .  J jm  in d u d e s  th e  h e m ip e n ta h y d ia te .

Proỉiìe
F a ro p e n e m  is a  p e n e m  a n tib a c te r ia l  th a t  is g iv e n  o ra lly  a s  
th e  so d ỉu m  sa ỉt ỉo r  th e  ư e a tm e n t  o ỉ  su sce p tỉb le  ừ iĩec tio n s .

F a ro p e n e m  m e d o x o m il (U SAN ) (A -0026 ; B ay -5 6 -6 8 5 4 ; 
S U N -A 0026; S U N -208) h a s  b e e n  in v e srig a te d  fo r  th e  
ơ e a tm e n t  o f  r e s p ừ a to ry - tr a c t  in íe c tio n s  a n d  u n c o m p lic a te d  
sk ỉn  a n d  s k in - s t ru c tu re  i n í e a io n s .  NOTE. F a ro p e n e m  
m e d o x o m il h a s  a lso  b e e n  re fe r re đ  ĨO as ía ro p e n e m  d a ỉo x a te  
a l th o u g h  su c h  u s e  o ỉ  tb e  te rm  đ a ỉo x a te  ỉs  n o t  in  k e e p ỉn g  
w ith  IN N  n o m e n d a tu r e  c o n v e n tio n s .

R e fe re n c e s .
1. Critchlcy ỈA. tí a l  Actỉvities of íaropenenv an oral 0 •lactam. agaỉnn 

recent u s  isobtes oỉ Streptococcus pneumoniae. Raemophỉỉus 
Inũueiuae. and Moraxeỉỉa cauưhalis. Antùnicrob Agcnls Qưmothcr 
2002;46:550-5.

2. von Eiỉí c  t í  đĩ. Compamive in vỉưo actỉvỉty oí ỉar<9 enera agaỉnsi 
staphyỉococd. J  Anlimiavb ơưmữther 2002; 50: 277-80.

3. Milatóvk D, tí ai. In vi tro aaivỉry oí íaropenem against 5460 dinical 
baaerỉaỉ ỉsolates from Europe. J  Antimicrcb Chemather 2002; 50:295-9.

4. Wexĩer HM. tí a l  In vỉtro aaivitíes oỉ íaropenem against 579 sưains oỉ 
anaerobic bacterU. Antimicrob Agentí Ọtcmọthcr 2002; 46: 3669-75.

5. Jooes ME t í  aj. Aaiviry of ỉaropenem. a nc w íuranenC agaiost Eúropean 
respừatory pathogens coUeaed duiing 2000-2001: a comparỉson vvith 
oihèr beta-ỉactam agcnts. J Antimiaeb ơưmother 2003; 51:196-9.

6. Gctlỉg 1?. tí  aĩ. Faropenem medoxomil. Ann Phannacother 2008; 42: 80 - 
90.

Preparations
P roprietary Preparatìons (details a re  given in  V olum e B)

Single-ingredient Preparalions. China-. Di Pai (iâ9Ẽ): Gaoyi ( S  
í í ) ;  J u n  Di ( S i â ) ;  Peiíu (S 9 Ỉ ) ;  Indìa: D uonem ; Faronem ; Far- 
02Ct; J p n : Farom .

F i d a x o m i c i n  IƯSAN. IINNÌ 

Fidaxomidnà;, Fidaxorhicine; FidaxórnÌGinum; Lipiarmycin; 
ÒPT-80; PẢR-1Ọ1; Tiacumidn B; (Dnfla KCOMMUIĨH; . (  < ?
(3£,5ể,8S.9£,11 S,12/?,l 3£,Í5£,18S)-3-({[6-Deoxy-4-0-(3;5 -  
dichloro:2-èthyl-4,6-dihydroxybenzoyl)-2-0-methyl-P-b- 
mannopyranosyOoxylmethyD-l 2-{[6-cJeoxy-5-C-methýl-4-0- 
(2-methylpropáhõỳl)-p-D-/yxo-hèxopyranosyl]oxýM 1-ethyl-
8-hỹdroxy-18-Klffj-l-hydróxyethyl]-9,l 3,15-Ưiméthyloxacy- 
dooctadeo-33,9,13,15-pentaen-2-one.
^ 7 * 0 ^ ,8 = 1 0 5 8  
CAs —  873857^2-6.
ATC— .A07M Ì2  
ÁTC Vet —  QA07AA12 .
UNII —  Z5N076G8YQ.

Uses and Admỉnistration
Hdaxomicin is a nonabsorbed. narrow -spearum  macro- 
cydic antibaaerial used in the treatment of Clostridium 
diỊỊiãỉe-assodated diarrhoea (see Antibiotic-assodated Col- 
itis, p. 183.1). lt is given orally in a dose of 200 mg twice 
daily for 10 days.
Reĩerences.

1. Sullỉvan KM. spooner LM. Fidaxomicin: 3 macrncyelic antibioric íor ihe 
managem ent oỉ Clơỉtndium Jiffiàk  iníection. Ann Phannacoiher 2010; 44: 
352-9.

2. Miỉler M. pỉdaxoíTiicỉn (OPT-80) for (he trcaim em  o( ClĩSưidium diffiáie
in íeaion . Expcrí opin PharmocathtT 2010; 11: 1569-78.

3. Louie TJ. í t  a i  Fidaxomicín versus vancomyctn for Clcnrìdium diỊpàlt 
in/ection. N  Engi J  Med 2011; 364: 422-31.

4. MuOane KM, Gnrbach s. Hdaxomicm; first-in-das$ m aơocyctic 
antỉbiotic Expert Rc\‘ Anti InỊeơ Thtr 2011; 9: 767-77.

5. M ulỉane KM. tí  ai. EỈDcacy oí ndaxomicin versus vancomycin as therapy 
ỉor ơostridinm diỊptàìt iníecúon ỉn individuaií taking concom iunt 
an tĩb ío tia  ỉo ro thcrconcurrent inỉectỉons. Ơ m /n /ta ữ tr2 0 ỉ 1; 53:440-7.

Adverse Effects and Precautions
Adverse eữects occurring with oral use of fidaxomidn are 
mainly gasưointestinal in naturc and indude nausea, 
vomiting, and abdominal pain. Anaemia. neuưopenìa, and 
gastrointestinal haemorrhage may also occur.

Since there is only minimal sỵstemic absorption, oral 
hdaxominn should not be used for the treatm ent of 
systemic infections. Use of oral íidaxomidn in the absence of 
a proven or strongly suspected Closữidium diffiãỉi iníection is 
unlikely to provide beneíit and may lead to the 
development of drug resistant bacteria.

Antímỉcrobial Action
Fidaxom idn has potent b aaeriddal activity against 
clostríẩium diỊỊiãíe in vitro through its inhibition of RNA 
synthesis by RNA polymerases. It has more limited activity 
against other Gram-positive bacteria, and no activity against 
Gram-negative bacteria.

Phannacokinetics
Fidaxonũdn is essentially nonabsorbed ừora the gastro- 
intestinal ơact alter an oral dose. It undergoes hydrolyãs in 
the gut to  form the main metabolite, OP-1118, vvhich is 
miaobiologically active. Over 92% of a dose is cxcreted in 
the íaeces as either hdaxomidn or OP-118, although very 
small amounts of OP-118 ha ve becn reeovered in the urine.

Preparations
Propnehiry Preparadoni (details are given in Volume B)

Single-ingrediení Preparalions. Canaắ.: DiEdd; Denm.: DiSdũ; 
Irỉ.: Diiidir Norw.: Dindir Spaỉm Diỉidin Swed.: DiQdú; UK: 
DiCclir; USA: Difidd.

Fleroxacin (BAN, USAN, r/NN)
ẠM-833; Fleroksasiini; Fléroxadne; Reroxadno; Fléroxađ- 
num; Rò-23-6240; PÌO-23-624ÍV000; <D/iep0KcaL|HH. 
6,8-Difluoro-l-(2-fluoroethyl)-l,4-dihydro-7-(4-methyl-l- 
piperazinyi)-4-oxo-3-C)uinolinecarboxylic acid. 
C,7H,8F3N3Ò3=369.3 ■
CAS —  79660-72-3.
ATC — J01MA0S.
ATC Vet—  QJ0ƯM08. 
um  —  N304LDH51K

Phormacopoeias. In Chín.

Profí[ẹ
Fleroxadn ís a íluoroquinolone antibaaerial vvith actions 
and uses similar to those of dproDoxacin (p. 261.1), but is 
reported to  have greater systemic bioavailability and a 
longer halí-liíe. It is given orally for the treatment of 
susceptible inỉections in usual doses of 200 to 300 mg onee 
daily. It has also been given by intravenous iníusion.

A1I cross-reíerences reíer to entries in Volume A
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The incidence of adverse eííects assoáated with 
Heroxacin has been relatively high.
General reíerences.
1. Baỉỉour JA, et át. Fleroxadn: a revỉevv of its phartnacology and 

therapeutic eỉScacy ỉn various ỉnfectíons. Drugs ỉ 995; 49: 794-850. ■

Adverse effeds. Reíerences1'5 to adverse etíects assotíated 
vvith Aeroxacin.

1. Bowìe VVR, t t  a i  Advene reactionỉ in a dosc-ranging study with a new 
long-acting Ouoroquinolone, Aeroxacin. Aỉtíimicrob Agmts Chemother 
1989; 33: 1778-82.

2. Gcddcs AM. Saỉety of íleroxadn in clỉnical trials. Am  J  Mcd 1993; 94 
(suppỉ 3A); 201S-203S.

3. Kim ura M. t i  al. Photosenótivity ỉnduced by Qcroxadn. Cỉỉn Exp 
Dermatoỉ 1996; 21: 46-7

Breast teeding. The American Acađemy o ỉ Pediatrics1 
States tha t Qeroxadn is usually compatible vvith breast 
íeeding. Hovvever, in a study,2 in vvhich women were 
given a single 400-mg dose and breast íeeding was with- 
held for 48 hours, it was conduded tha t although a 
breast-fed iníant vvould only receive a moderate amount 
(maximum lOmg daily), Heroxacin should not be used in 
breast-teeding mothers due to the potentìal for adverse 
eííects such as arthropathy in the iníant.

1. American Academy of Pediatrics. The transler o i  drugs and  o ther 
Chemicals im o hum an rnittc. M ia tr ia  2001; 108: 776-89. [Retỉred May 
2010] Correction. ibid.; 1029. Aỉso avaỉỉable a t: http://aappoỉicy. 
aappubIications.Org/cgi/content/fuIJ/pediatrics%3bl08/3/776 (accessed 
26/05/04)

2. Dan M. et a l  Penetrarion of Aeroxarin into breast milk and 
pharm acokineũcs in  ỉactátlng woraen. Antìmkrob Agents ơumothcr 
1993; 37: 293-6.

Preparations

Praprieiary Preporatìons (details are gi ven in Volume B)
Single-ingredient Preparotìons. Chỉna: Bang Lai Li
ÍX); Chen Long Luo Xin DingỊCe Si (5È£)fr); Duo
Mi Te Ding (Ể%ịặJẼ); Fu Lu Xin (S a ặ ỉ) ; Fu Luo Ke C Ị ỹ
3Ĩ); Fu Nuo Ding (S i íS ) ;  Puluxing (3Ê18Ễ); Hu Kang (iPlầ);
Junin FuXln Lụo Fei (%3F); Nuo Er (9 $ ) ;  Nuo
Tong (iẩH); Qiạn Le An ( í í p £ ) ;  Si Tong Tuo Luo
Wo i r  De {&%.&); Yan ù  Da ( r tl iằ ) ;  jpn: Megaloõnt.

Flomoxef Sodium (riNNMi
Bomqxèí sódico; Flomoxef Sodique; Natrii Plomoxeíum;
6315-5; HaĩpuPi ®/i0M0Kce<t>.
7/?-7-[2-(Difluoromethylthio)acetamido]-3-[l-(2-hydro- 
xyèthyl)-lH-tetrazol-5-ýithiomethyf]-7-methoxy-1-oxa-3- 
cephem-4-carboxylic acid sodium.
Ci5H,7FỉN6Na07S7=518.4
CAS — 99665-0ữ6 (flomoxef); 92823-03-5 (fíomoxef sodium). 
um  — 445HI88XNF.

Pharmocopoeias. In Jpn.

Proỉile
Flomoxef is an oxacephalosporin or oxacephem antibac- 
terial with properties similar to latamoxeí (p. 317.2). It is 
given intravenously as the sodium salt and doses are 
expressed in terms of Uomoxeí; 1.04 g of Uomoxeí sodium is 
equivalent to about ỉ g of flomoxef. The usuaỉ dose is 1 to 2 g 
daily in two divided doses.

Preparations
Proprielary Preparotions (details are given in Volume BỊ
Single-ingredient Preparotioni. China: Flumarin (#W5*); Jpn: 
Flumarin.

Florfenicol (SAN, USAN, rlNNI 
Florfénical; Florfer\icolum; Florfenikol; Florfenikoll; . Sch- 
25298;(D/iop4>eHMK0n.
2,2-Đichlòrq-Ạ/-[(a5,|ỉ-a/ỉ)-(fluoromethyl)-p-hydroxy-4- 
methanesulfonylphenethyl]acetamide. 
Ci7HmCIjFN04S=358.2 
CAS —  76639-94-6.
ATC Vet — Q301BA90; QJ51BA90. 
um  — 9J97307YĩH.

Proĩile
FIorfenicol a Auorinated analogue of chloramphenicol, is 
an antibacterial used in veterinary medidne.

Flucloxacillỉn (SAN, riNN)
BRL-2039; Ploxãcilĩm (USAN); Pluđoxacilina; Àucloxacillme;' 
Fludoxadllinum; Bukloksasiíin; Flukloksasillilni; Flukloxacillih;. 
CDnyk/iokcai4Mn/ink, ’■ - . ’■■■
{6fi)-6-[3-{2-Chloro-6-fluòrophenỵl)-5-methỵlisoxazole-4-car- 
boxamidolpenicillantc acid ,  3

C„HI7CIFN30sS=453.9
CÁS — 5250-39-5. • ' ;
ATC — J0ìCF05. ■
ATCVet — QJ01CF05; QJ5ỈCF05. 
u m  — 43B2M34G2V.

NOTE. Compounded preparations of Aucloxadllin may be 
represented by the following names:
• Co-fluampidl (BAN)—Sudoxadỉlin 1 part and ampicillin 

1 pan  (w/w).

Flucloxacillìn Magnesium ỊBANM, riNNMỊ
Fludoxacilina rnàgnésica; Flucloxạcilline Magnesique; Flu- 
doxacilline-magnésium; FludọxacilỊinum magnesicum; 
Magnesii Fludoxadllinum; MarHHA CD/iywiOKcaqnií/iMH. 
(C,9H16CIFNj05S)2Mg,8H20=l 074.1 
CẢS — 58486-36-5.
ATC — J0ÌCF05.
ATC Vet — QJ0ICF05. 
um  — 4Z8782KMVT.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Fỉudoxadỉlỉn Magnesium Octahyđrate). A 
white or almost vvhite, crystalline powder. Slightly soluble 
in vvater; freely soluble in methyl alcohol. A 0.5% solution 
in water has a pH of 4.5 to 6.5.

F lu c lo x a c i l l i n  S o d i u m  I8ANM, riNNM)
Fludoxadlina sódĩca; Fludoxadllin-Natrium; Pludoxadlline 
Sodique; FỊudoxacillinum natricum; FludoxacilỊinum Natri- 
cum Monohydricum; Plukloksacilino natrio druska; Fluklok- 
sasilin Sodyum; Fiukloksasil!iininatriúm; Flukloxácị!in sodná 
sịịI mdnohydrát; Hukloxadllinnátrium; Flukloxadliin-nátriurn;| 
Natrii Pludoxadllinum; HaTpnÉÍ (DẠyKnoKcaqnníiMH. 
C19H,6CIFN3Na05S.H20=493.9
CÁS — 1847-24-1 (anhydrous tìucloxaàllin sodium);342ỉ4-51- 
2 (íìudũxaallin sodium monohydrate).
ATC — JQÌCF05. - ..................
ATC Vet — QJ0ỊCF05.
Um —  05F65042VK (anhydraus Aucloxaàllin sadium); 
LMG7C674WJ (ỉìudòxadllìn sodium monohydrate).

Phanmacopoeias. In Bur. (see p. VĨĨ).
Ph. Eur. 8: (Fluđoxadllm Sodium). A yvhite or almost 
white, crystalline hygroscopic, powder. Freely soluble in 
water and in methyl alcohol; soluble in  alcohol. A 10% 
solutỉon in vvater has a pH of 5.0 to 7.0. Store at a 
temperature not exceeding 25 degrees in airtight containers.

IncompatibiGty. As vrith other peniãlỉins, ũudoxatíỉìin 
sodium is incompatible with aminoglycosides. Incompat- 
ibility has also been reported with many other drugs given 
parenterally indudỉng antibacterials such as dproĐoxacin, 
erythromydn laaobionate, and oũoxadn, cardiac drugs 
such as amiodarone, atropine suưate, dobutamỉne hydro- 
chloride, and verapamil hydrochloride, and others indud- 
ing buprenorphỉne, caldum  gluconate, chloipromazỉne 
hydrochloride, dỉazepam, metodopramide hydrochloride, 
morphine sulíate, papaveretum, pethidine hydrochloride, 
prochlotperazine edisilate, and promethazine hydro- 
chloride.

Fludoxadllin should not be mixed with blood Products 
or other proteinaceous fluids, or with intravenous Iipid 
emulsions.

Uses and Administratíon
Fluđoxadllin is an isoxazolyl penidllin used primarily for 
the ưeatment of iníeaions due to staphylococd resistant to 
benzylpenicillin. These include bone and joint iníections, 
endocarditis, pneumonia, skin iníeaions (induding soít- 
tissue iníections). and toxic sbock syndrome. For 
discussions ot these úriections and their treatment, see 
unđer Choice of Antibarterial, p. 172.2.

Fludoxadllin is given parenterally and orally as the 
sodium or magnesium salt. Alt doses are expressed as 
tỉudoxadỉỉin; 1.18 g ol Auđoxađllin magnesium and 1.09 g 
of Qudoxadllin sodium are each equivalent to about 1 g of 
ũudoxadliin.

The usual adult dose orally or by intramuscular ínjection 
is 250mg four times daiỉy. Oraỉ doses should be taken at 
least 30 minutes belore meals as the presence of food in the 
stomach reduces absorption. F ludoxadỉlin  is given 
intravenously in a dose oỉ 0.25 to 1 g íour times daỉly by 
slow ũýection over 3 to 4  minutes or by Intravenous 
inhision. Ail systemic doses may be doubled in  severe 
iníections. Up to 8 g daily in  3 or 4 divỉded doses may be 
given for osteomyelitis; in endocarditis a dose of 8 g daỉly in  
4  divided doses may be given to patients weighing up to 
85 kg, and 12 g daily in 6 divideđ doses may be used in  those 
vveighing more. In severe renal im painnent a reduction in 
dosage may be necessary.

Flucloxadllin has been given by other routes in 
conjunction with systemic therapy. It has been given Ũ1 a 
dose of 250 to 500 mg daily by ìntra-articular injection, 
díssolved ư necessary in a 0.5% solution oỉ lidocaine 
hydrochloride, or by intrapleural injection in a dose of 
250 mg daily. Using powder for ũỹection, 125 to 250 mg has 
been dissolved in 3mL of sterile water and inhaled by 
nebuliser 4 tìmes daily.

For detaìls of doses in chiỉdren, see p. 301.3. 
Fludoxadllin may be used w ith other antỉbacterials, 

induđỉng ampidUin (known as co-fluampidl), to produce a 
wider spectrum of actìvity. If ũudoxadllin is given with an 
aminoglycoside the two drugs should not be mixed.

Adminisiration ìn children. FIudoxadflin may be given to 
neonates and children for the ừeatm ent ôf iníẹctions 
caused by susceptíble oiganisms and may be given orally, 
by intramuscular or slow intravenous injection, or by 
intermittent intravenous iníusion over 30 to 60 minutes.
In the UK the BNFC suggests the followmg:
For inỉections due to beta-lactamase-produdng staphylo- 
cocd induding in otltis  e x tem a , pneu m o n la . Im petigo, 
an d  cellulitis:
• neonates: 25mg/kg oralỊy, or ùứravtnouđy, given tvvice 

daily for those under 7 days of age, 3 times daily for those 
7 to 21 days oí age, and 4 times daily for thosê 21 to 28 
days of age; intravenous doses may be doụbled íor severe 
inỉection

• children írom 1 month to 2 years of age: 62.5 to 125 mg; 
2 to 10 years, 125 tọ 250 mg; 10 years and older, 25Ó to 
500 mg; all doses to be given arally 4 times daily
ơr
children to m  1 month of age: 12.5 to 25mg/kg 
intramuscularly (to a maximum oí 500 mg) or intrave- 
ttously (to a maximum of 1 g) every 6 hours; intravenous 
dose may be doubled for severe infection ;

For osteom yelitis, cerebral abscess, an d  staphylococ- 
cal meningitis:
• neonates: 50 to lOOmg/kg intravenously, givẹn every 12 

hours for those undér 7 days of age, every 8' hours for 
those 7 to 21 days of age, and every 6 hours for those 21 
to 28 days of agẽ

• children from 1 month of age: 50 mg/kg (maxừnum 2 g) 
intravenously every 6 houis

For endocarditis:
« children to m  1 month of age: 50 mg/kg (maximum 2 g) 

irttravenơusỉy every 6 hours
For prevention oỉ staphylococcal lung  m íec tio n  in  cystic 
Hbrosis:
• for the primary prevention, Qudoxadllin is given orally 

to neonates and children in  a dose of 125 mg twice daily
• for secondary prevention in children írom 1 m onth õỉ 

age an oral dose of 50mg/kg (to a maximum oỉ 1 g) rvvice 
daily is given

For the treatment of staphylococcal lung inlection, inỉants 
and children hom 1 month of age may be given an oral dose 
ol 25mg/kg (to a maximum dose of 1 g) in 3 or 4 divided 
doses; altematively, it may be given intravenously in  a dose 
of 50 mg/kg (to a maxỉmum of 2 g) every 6 hours.

In children wỉth severe renal impainnent (creatinine 
dearance less than lOmL/min), the nõnnal dqse should be 
given no more ỉrequently than every 8 hours.

Adverse Efíeđs and Precautions
As for Benzylpenidllin p. 229.2.

Hepatitỉs and cholestatic jaundice have been reported 
occasionally with ũudoxadllin and may be delayed in onset 
íor up to 2 months alter treatment has been stõpped; older 
patients and those receiving Audoxaállin for more than 2 
vveeks are at greater risk. Fatalities have occurred, usually in 
patients with serious underlying hepatlc disease. There have 
been rare reports of erythema multUorme, Stevens-Johnson 
syndrome, and toxic epidermal necrolysis assodated with 
Aucloxadllin. Agranulocytosis and neutropenia ha ve been 
associated rarely with isoxazolyl penỉdllins such as 
Qudoxadllin. Haemolytic anaemia has also been reponed. 
Phlebitis has íollovved intravenous inỉusion.

Effeds on ihe liver. In October 2004, the UK CSM issued a 
reminder* that Qudoxadllin is assodated rarely with an 
increased risk of hepatitis and cholestatic iaundice. In 
some patients, almost alvvays those with serious underly- 
ing hepatlc disease, fatalitíes have occurred. The onset of 
hepatic adverse elíects may be delayed for up to  2 months 
after stopping ưeatment, and is not related to the dose or 
to the route. Older patients and those receiving Đudox- 
acillin lor more than 2 vveeks are at increased risk. 
Fludoxadllin shouỉd not be used in  patients vvịth a history 
of hepatíc dysíuncúon related to its use, and should be 
used only with caution in  patients with evidence oí other 
hepatic impairment. Carehil enquiry should be made con- 
ceming previous hypersensitivity to beta lactams. A cohort 
study2 using UK prescription data ỉound tha t the risk of 
developing cholestatic liver disease in the 45 days aíter

The Symbol t  denotes a preparation no longer actively marketed
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starting Audoxacillin was 6.1 per 100000. In contrast to 
other countries, Audoxadllin continued to be seen as a 
flrst-line drug in  the UK. The potential genetic mechan- 
isms of .Hudoxadllin-induced liver injury have been 
reviewed.}

1. CSM. R em ỉnder O udoxadllỉn and serỉous hepaiỉc disorders. Qtrrent 
Problems 2004; 30: 9. Available at: h ttp://w w w  jnhra.gov.uk/hom e/ 
idcplg?Idc$ervice»GET_FILEfrdDocName*CONO07448frRevision5clec- 
tỉonMethodsLatestReleased (accesseđ 1 ỉ /07/06)

2. l i  L, et a i  Updated study on rỉsk oi cholestatic Hvcr disease and 
ũudoxadllỉn . Br J  Clin Pharmacol 2009; 68: 269*70.

3. A ndrem  E, Daly AK. FIudoxadỉlỉn«ỉnduced lỉver ỉnjury. Toxialogy 
2008:254: 158-63.

Effedỉ on metabolism. Use of ũudoxarillin, oỉten vvith 
paracetamol, has been assodated vvith accumulation of 
pyroglutamic ad d  resulting in pyroglutamic ariduria (5- 
oxoprolinuria) and high-anion gap metabolic addosis.1'5

1. Croal BL. t t  ai. Transient 5-oxoprolinuria (pyroglutamỉc aciduria) wiíh 
systemỉc acidosis in an aduìt recciving antibíotíc therapy. Clin Chem 
1998; 44: 336-40.

2. Peter JV, et aỉ. An unusual cause of severe metabolic addosis. Med J  Ausí 
2006; 185: 223-5. Correcúon. ibìđ.. 528.

3. Rolỉeman EJ, et ai. Guilty as chargcd: unmeasured urìnary anions in a 
case of pyroglutamic acỉdosis. Neth J  Me li 2008; 66: 351-3.

Porphyria. The Drug Database for Acute Potphyria, com- 1 
piled by the Nonvegian Porphyria Centre (NAPOS) and ị 
the Porphyria Centre Sweden, dassilies nudoxadllin as 
possibly porphyrinogenic: it should be used only when no 
saỉer altemative ỉs available and precautions should be ị 
considered in vulnerable patients.1 I

1. The Drug Database tor Acute Porphyria. Available at: htrp://wvvw. I 
drugs-porphyria.org (accessed 18/10/11)

Sodiutn content. Each g of Đudoxadllin sodium contains 
about 2 mmol of sodium.

Interactions
As for Benzylpenidllin, p. 230.1.

Antibacterídls. In a small randomised study in healthy 
subjects,l piperaàllin was íound to decrease both renal and 
non-renal dearance of Đudoxadllin to 45 and '66% 
respectively. The extern of the interaction vvás larger at 
higher doses, and considered dinically signiCcant by the 
authors. The pharmacokinetics of piperadllin were not sig- 
nihcantly aíieded by íludoxadllin.

1. Landersdorỉer CB. et aì. Inhibition o ỉ íludoxađllin tubular renal 
secretỉon by piperadllin. Br J  Clirt Pharmaeot 2008; 66: 648-59.

Antímicrobial Actiorì
Fludoxadllin is bacteriddal with a mode of action súnilar to 
that of benzylpenidllin, but is resistant to staphylococcal 
penidllinase. It is active thereíore against penicillinase- 
produdng and non-penicillinase-producing staphylococd. 
Its activity against sưeptococd such as Streptococcus 
pneumoniae and Sír. pyogmes is less than that of benzylpeni- 
dllin, but suỉhtíent to be useful when these organisms are 
present with penidllin-resistant staphylococd. Fludox- 
adlỉìn is virtually ineffective against Enterocaccus Ịaecalứ.

Resừtanct. The resistance of staphylococd to Qudoxadllin 
and other penidllinase-resistant penìdỉỉins is described 
under metidllin (p. 325.3).

Pharmacokinetìcs
Fludoxadllin is better absorbed from the gastrointestinal 
tract than doxadllin, but absorption is reduced by the 
presence of food in the stomach. After an oral dose of 0.25 to 
1 g, in ỉasting subjects, peak plasma concentrations in about 
1 hour are usually in the range of 5 to 15micrograms/mL. 
Plasma concenơations aíter intramuscular injection of 
Sudoxadllin sodium are similar, bu t peak concentrations 
occur after about 30 minutes. Doubling the dose can double 
the plasma concéntration. About 95% of Hudoxadllin in 
the drculation is bound to plasma proteins. Flucloxadllin 
has been reported to have a plasma hah-lưe of about 1 hour. 
The halỉ-Uíe is prolonged in neonates.

The distribution of Dudoxadllin into body tissues and 
ũuids is similar to that of doxadllin (p. 275.2).

Fludoxadllin is metabolised to a limited extern and the 
unchanged drug and metabolites are excreted in the urine 
by glomerular Sltration and renal tubular seaetion. About 
66% of an oral dose and 76% of a parenteral dose is excreted 
in the urine vvithin 8 hours. Only small amounts are 
exaeted in the bile. Flucloxadllin is not removed by 
haemodíalysis or peritoneal dialysis.

Plasma concentrations are enhanced by probenedd.

Preparations

Proprietary Preparotions (details are given in Volume B)

Sngle ingrgdient Preparotions. Austral.: Flopen; Floxapent; 
Floxsig; Hubidox: Fludl; Suphylex; Austria: Floxápen; Belg.: 
Floxapen; Staphydd; Chile. Fluxadnaf; Vitalpen; Chinai Aolo- 
lin Kun Te ); Yiíen l& ĩĩ): Denm.: Heradllin;

Ger.: Fludox; Staphylex; Gr.: Floxapen; Itadox; Hong Kong: 
Floxapenị; Fludoxilf; India: NeoĐox; Inđon.: Floxapen+; IrL: 
Floxapen; Fludllin; Fludon; Gerillox; IUử.: Cloxillin; Everdd; 
Faiỉloc; Faredox: Flucadd; Plucet Pludnal; Fludox; Fluxadl; 
Liderdox; Nepenic; Pantailux; RecaĐux; Mataysia: Fludoxil; 
Suphlext; Mex.: Hoxapent: Neth.: Floxapen; NZ: Floxapen; 
FIudoxin; Staphlext; Philipp.: Fludox; Fluxin; Staũoxin; Port.) 
Floxapen; S.Afr.: Floxapenf; Plupen; Singapore. Staphlext; 
Swed.: Heradllin; Switz.: Floxapen; Thai.: Staphyddt; Turk.: 
Flíx; FỈoksin; UK: Floxapen; Fludomix; Ladropen; Venez.: 
Floxapen.
Multi-ingredient Preparotions. China: Fu Wei (% £); Kun Bai 
(S íâ); Ger.: Flanamox; S.Afr.: Maaopen; Megapen; Suprapen; 
UK: Magnapent; Magnapeii; Magnapẽn.
Pharmacopoeial Preporotiotư
BP 2014: Co-fluampidl Capsules; Co-Ouampidl Oral Suspension: 
Flucloxadllin Capsules; FludoxadIlin Injection; Fludoxadllin 
Oral Solution: Flucloxacillin Oral Suspension.

Flumequine /SAN, US4N, riNNỊ

Flumechin; Flumekiini; Flumekin; Flumekvinas; Flumequin; 
Flumequina; Fluméquine; Flumequinum; R-802; CDnyMexnH.
9-Fluoro-6,7-dihydro-5-methyl-l -0X0-1 H,5H-pyrido[3,2,1 -iji 
quinoline-2-carboxylic add.
Ci4H,2FN03=261.3 
CÀS — 42835-25-6.
ATC —  J01MB07.
ATC Vet — QJ0ĨMB07.
UNII — UVG8VSP2SJ.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Flumequine). A white or almost vvhite 
microcrystalline powder. Practically insoluble in waten 
sparingly soluble in dichloromethane; very slightly soluble 
in methyl alcohol: treely soluble in dilute Solutions ol alkali 
hydroxides.

P ro ỉile

Flumequine is a 4-quinolone antibaderial with adions and 
uses similar to those of nalidixic add (p. 330.3). It may be 
more active in vitro against some Hnterobaderiaceae. In the 
treatment of urinary-tract infections doses of 400 mg are 
given orally 3 times daily.

Preparations
Proprietary Preparatíom (details are given in Volume B) 
Single-ingredienl Preparatìons. Fr.: Apurone.

Flurithromycin Ethyl Succinate ỊriNNMi 
Etilsucđnato de Aụritromicina; Flurithromycin Ethylsucd- 
nate; Flurithromycine, Ểthylsuccinate de; Flurithromycini 
Ethylsucdnas; Fluritromidna, etilsuccinato de [erlNNM];
cDnypKTpoMML|HHa 3TwicyKUMHaT.
(aS)-8-Fluoroerythromydn mono(ethyl butanedioate) ester. 
C43HMFNOt6=880.1
CÀS — 82664-20-8 (tìurithromydn); 82730-23-2 (fíurithromỳcin 
ethyl ỉucònơte).
ATC — J0ỈFA14.
ATC Vet — QJ01FA14.

Proỉile
Fluriihromydn is a Auorinated macrolide antibaderial 
derived from erythromydn (p. 291.2). It is given orally as 
the ethyl sucdnate but doses are expressed in terms of the 
base. The usual dose in the ueatm ent of susceptible 
iníedions is the equivalent of 375 mg of flurithromycin 
twice daily, alter meals.
Reíerences.

1. Savcrino D. et aỉ. Amibaacria] proQỉe of fluriihrom ydn. a new 
macroiide. J Antimicrob Chemother 1992; 30: 261-72.

Preparations
PropHetary Preparalions (details are given in Volume B) 
Single-ingredient Preparatíons. ItaL: Pluriãc Mizan Ritro.

Formosulfathiazole
Formaldehyde-sulphathiazole; Formosulfatiazol; Formosul- 
phathiazolé; Methylẹnesulfathiazole.
(C9H9N30jS2.CH20 ),
CẮS— 12041-72-4; 13968-86-0. ■ .
ATC Vet — QA07AB90; QD06BA90; QG51AA09.

ProỉịỊe
FormosuUathiazole, a condensation produd of sulfathiazole 
vvith íoimaldehyde, has properties similar to those of

sulỉamethoxazole (p. 367.2). It is poorly absorbed and has 
been given for its antibacterial action in the gasưointestinal 
ttact, often with other antibaderials.

Preparations
Proprietary Preparolionỉ (details are given in Volume B)
Muhi-ingredient Preparationí. Pol.: Sterovagỷ; Spain: Sulhntes- 
tin Neomidna.

F o s f o m y c i n  /BAN, USAN, rlNNI

Fosfomicina; Fdsfomycine; Fosfomýdnum; Fosfomysiịni; MK-
955; Phosphomycin; Phosphonomycin; tPocdoMHLỊHH.
(1 fl,25)-l ,2-Epoxypropylphosphonic add.
C3HÁP=138.1 ;
ỘÁS — 23155-02-4.
ÁTC — JOIXXOI.
ATC Vet — QJ01XX01.
UNII — 2N81MYỈ2TE.

D escrip tion . Fosfomycin is an antibacterial isolated from 
Streptomyces Ịradiat and other Streptomyces spp. or produced 
synthetically.

Fosfomycin Calcium /8ANM, rlNNAẠỊ

Calcii Fosfomycinum; Fosfomidna cálcica; Fosfomidna 
cálcical; Fosfomicino kalcio druska; Fosfomycin-Calcium; 
Fosfomycin vápenatá SÙI monohydrát; Fosfomycine 
Calcique; Fosfomycinkalcium; Fosfomycinum Calcicum; 
Fosfomycinum Calcicum Monohydricum; Fosfomysiinikal- 
sium; Foszfomicin-kaldum; KanbUMỈi CDocộomhlihh.
C3H 5Ca04 P,H20= 194.1
CÁS — 26016-98-8; 26469-67-0. -
ATC — 301XX01.
ATC Vet — QJ01XX01.
UNII —  76EIK6888N (fosfọmycìn calcium); T330QC2NYS 
(ỉoíĩomycin calcium hydrate).

Pharmacopoeias. In Chín., Eur. (see p. vii), and Jpn.
Ph. Eur. 8: (Fosfomydn Caldum). A white or almost vvhite 
powder. slightly soluble in water; practically insoluble in 
acetone, in dichloromethane, and in methyl alcohol. A
0.1% solution in water has a pH of 8.1 to 9.6. Store in 
airtight containers. Protect from light.

Fosfomycin Sodium IBANM, riNNMi 

Fosfomicina sódica; Fosfomidno natrio druska; Fosfomycin 
disodná SỦI; Fosfomyđn-Natrium; Fosfomycine Sodique; 
Fosfomycinnatrium; Fosfomycinum Dinatricum; Fosfomyci- 
num Natricum; Fosfomysiininatrium; Foszfomián-nátrium; 
Natrli Fosfomycinum; Haĩpnìi ®oc<ị)OMnqnH.
C3HsNa20 4P= 182.0 
CAS — 26016-99-9.
ATC — J0ìXX01.
ATC Vet — Q301XX01.
UNII — 97MM019FN0. ,

Pharmocopoeias. In Chín., Eur. (see p. vii), and Jpn.
Ph. Eur. 8: (Fosfomydn Sodium). A white or almost white, 
very hygroscopic potvder. Very soluble in vvater; practically 
insoluble in dehydrated alcohol and in dichloromethane; 
sparingly soluble ÚI methvl alcohol. A 5% solution in vvater 
has a pH of 9.0 to 10.5. Store in airtight containers. Proted 
from light.

Fosfomycin Trometamol ỊBANM, riNNMi 
Fosfomicina trometamol; Fosfomicinas trometamolis; Fosfo- 
misin Trometamol; Fosfomycin Tromèthamine (ilSAN); 
Fosfomycine Trométamol; Fosfomydntrometamol; Fosfo- 
mycin-trometamol; Fosfomycinum Trometamol; Fosfomyci- 
num Trometamoli; Fosfomycinum Trometamolum; Fosfo- 
mycyna z trometamolem; Fosfomysiinitrometamoli; 
Foszfomidn-trometamol; FZ-588; Z-1282; CĐocịoMHLịHH 
TpOMeĩaMO/1.
C3H7O4P.C4H 11 N03=259.2 
CAS — 78964-85-9.
ATC — J0ỈXX01.
ATC Vet — Q301XX01.
UNII — 7FXW6U30GY.

Phamnacopoeias. In Chin., Eur. (see p. vií), and us.
Ph. Eur. 8: (Fosfomydn Trometamol). A vvhite or almost 
vvhite, hygruscopic powder. Very soluble in water; slightly 
soluble in alcohol and in methyl alcohol; practically 
insoluble in acetone. A 5% soluũon in vvater has a pH of 3.5 
to 5.5. Store in aứtight containers.
USP 36: (Fosíomydn Tromethamine). pH of a 5% solution 
in carbon dioxide-ỉree water is 3.5 to 5.5. Store in airtight 
containers at a temperature of 20 degrees to 25 degrees,

I excursions permitted between 15 degrees and 30 degrees.

All cross-reíerences refer to entries in Volume A
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Uses and Administration
Fosfomydn is a phosphonic ađd  antìbacterial given orally as 
the ưometamol or caldum salt and intramuscularly or 
intravenously as the dỉsodium salt in the ơeatment of a 
variety of bacterial iníections due to susceptible organisms. 
Doses are expressed in terms oi the base; íosíomydn caldum 
1.4g, fosfomydn sodium 1.3g, and fosfomydn trometamol 
1.9g are each equivalent to about 1 g of íosíomydn.

In the treatm ent of acute uncomplicated iníeetìons of the 
urinary ưact (p. 213.1), íosíomydn ttometamol is given 
orally as a single dose equivalent to 3g of íosíomydn. 
Fosíomydn trometamol has also been used for the 
prophylaxis of iníection in transurethraỉ surgical proce- 
dures. For a discussion of surgical iníections and their 
prophylaxis and tteatment, see p. 209.1.

The usual oral dose of íosíomydn caldum is the 
equivalent of 0.5 to 1 g of fosfomydn every 8 hours. Higher 
doses have been given parenterally as the sodium salt, with 
up to 20 g daily having been given intravenously in severe 
infection.

Fosfomydn has also been used with beta ladam  
annbacterỉals.

Reíerences.
1. Reeves DS. Fo$íomytín aom etam ol. J  Antàtùavb Chemotỉưr 1994; 34: 

853-«.
2. Patcỉ ss. et al. Fosfomydn tromethamỉne: a revievv o{ iu anúbaaerial 

activỉty, pharmacokinetic propertỉes and therapeutic eữỉcacy a$ a sỉngỉe- 
dose óràl ưea tm en t íor acute uncomplicated ỉower urinary õact 
iniccTÌons. Drugs 1997; 53: 637-56.

3. Stein GE. Smgle-dose treatm ent of acute cystiùs wich ĩosíomydn 
trom etham ine. Ann Pharmaather 1998; 32: 215-19.

4. Schito GC. W hy ỉos/omycin ơom etam ol as Grst Unc therapy for 
uncomplicated u n ?  ỉnt J  Antìmkrob Agents 2003; 22 (suppỉ 2): 79-83.

5. Rudenko N, Doroíeycv À. Prevention of recurrem lowef urinary ơaci 
iníectíons by Iong-tcrm admỉnistraiion of íosíomydn trometamol: 
double blind, randomized, paraỉlel group, pỉacebo controlled study. 
Arzneimitte!forschung 2005; 55:420-7.

6. Sádaba-Díaz de Rada B, tí a l  Fosỉomỉdna trometamol: dosis múltiples 
como pauta larga en el tra la mi en to de las inỉeccìones uiinarias bajas. 
Enftrm Infecc Microbiol CUn 2006; 24: 546-50.

7. Pullukcu H. tí  ai. Fosfomydn in the treatm ent of extended spectrum 
beta-laciamase-produdng Escheríchla coli-related lower urínary tract 
inỉeccions. /nỉ J  Antímicnb Ađenỉs 2007; 29*. 62-5.

8. Falagas ME, t í  al. Fosỉomydn: use beyond urinary t r a a  and 
gastroíntestinal ìníectiona. ctin Irtfect Dis 2008; 46: 1069-77.

9. Ẽalagas ME, tí  a i  Fo$fomydn for the treatm ent of iníecrions caused by 
m ulddrag-resistant non-íerm enúng Gram-negatíve bacỉỉỉi: a systematic 
revỉew oỉ mỉcrữbioỉogỉcaỉ, animaỉ and dỉnỉcai studies. Ittt J  Arttimicrob 
Agents 20Ỡ9; 34: I ỉ 1-20.

10. Falagas ME, tí  aỉ. Fosfomycỉn for the treatm ent of iníections caused by 
Gram-positive cocd with advanced antímỉcrobial dnỉg resistance: a 
review oỉ microbioỉogical animaỉ and dỉnỉcal studìes. Exptrĩ opht Invest 
Drugs 2009; 18: 921-44.

11. Falaga$ ME. tí  ai. Fosfomycin ỉor the treaim ent oỉ muỉtídrug-resistant, 
Lndudỉng extended-spectrum beta-laciamase produdng, Enterobacter- 
iaceae iníections: a systematic revienv. lancet ỉnf«t Dis 2010; 10:43-50.

12. Popovic M. t í  al. Fosfomydn: an old, new  fríend? Eur J  ơin Microbiol 
Inịca Dừ  2010; 29: 127-42.

Adverse Effects and Precautìons
Gastrointestinal distuibances indúding nausea and diarr- 
hoea, ơansient increases in serum concentrations of 
aminotranslerases, headache, viỉual disturbances, and skin 
rashes have been reported aher use of íosíomycin. 
Eosinophilia and, rarely, angioeđema, aplastic anaemia, 
exacerbation of asthma, cholestatic jaundice, hepatic 
necrosis, and toxic megacolon, have also occurred.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiíies losíomycin as 
probably not porphyrinogenic; it may be used as a drug of 
first-choice and no precautions are needed.'

1. The Drug Database lor Acute Porphyria. ÀvaUable at: http://www. 
dnjgs-porphyria.org (accessed 17/10/11)

Antimicrobial Action
Fosfomydn is a bacteriddal antibacterial. Aíter active 
uptake into the cell it is reported to interíere with the first 
step in the synthesis of bacterial cell walls. ít is aaive in  v itrơ  
against a range of Gram-positive and Gram-negative 
bacteria induding Staphy lacoccus a u re u s ,  some streptococd, 
most Enterobacteriaceae, H a e m o p h ilu s  in flu e n z a t,  N eừ ser ia  
spp., and some strains oí P se u d o m o n a s  aeru iỊÌnosa  although 
some are resistant. B a c te r o id a  spp. are not sensitive.

Bacterìal resistance to íosíomydn has been reported and 
can be chromosomal or, in some organisms, tranỉíeired by 
plasmids encoding multiple resistance (for example in 
S e r r a tia  m a rcescen s). Ho we ver, there appears to be little cross- 
resistance with other antibaaerials.

Fosíoniydn has been reported to  show anómicrobial 
synergy vvith m any antibaaerials against organisms su ch as 
enterococd, metidllin-resistant s ta p h .  a u reu s , and the 
enterobácteria. Such synergistic eữects have been reported 
particularly ivith the beta Iactams, but also vvith amino- 
glycosides, macrolides, tetracydines, chloramphenicol, 
riíamydn, and lincomycin. Antimicrobial antagonism with 
a betã iactam has also been reported.

There is some suggestion that use of íosíomydn with an 
aminoglycoside may also reduce the nephrotoxidty of the 
latter in vivo.

Reíerences.
1. Barry A I, Brown SD. Antỉbacterỉaỉ spectrum oí ĩosíom ydn trometamoL 

J  Antimiaob Chemother 1995; 35: 228-30.

Pharmacokinetícs
Fosfomydn or íosíomydn caldum are poorly absorbed from 
the gastrointestinal tract. Peak pỉasma concentrations 4 
hours after a 1-g dose of íosíomydn caldum are about 
7 mìcrograms/mL, and bioavailability has been calculated at 
about 30 to 40%. Similar bioavailability has been reported 
for the trometamol salt and plasma concentrations of about 
22 to 32 tnicrograms/inL have been reporteđ 2 hours after 
an oral dose equivalent to 3g íosíomydn. Fosfomydn 
disodium is given intramuscularly or intravenously: 
inơavenous inỉusion of a 4-g dose results in peak plasma 
concentrations of around 120 micrograms/mL. The plasma 
halMiíe is about 2 hours. Fosfomydn does not appear to be 
bound to plasma proteins. It crosses the placenta and is 
vvidely distributed in  body Auids ĩndudìng the CSF; small 
amounts have been ỉound in breast milk and bile. The 
majority of a parenteral dose is excreted unchanged in the 
urine, by glomerular hltratíon, within 24 hours.

Urinary concentrations of up to 3mg/mL have been 
reported vvithin 2 to 4 hours of an oral dose of íosíomydn 
trometamol equivalent to 3g o{ íosíomydn; therapeutic 
concentrations of 200 to 300 micrograms/mL remained in  
urine after 48 hours.

Reíerences.
1. Bergan T. t í  aỉ. Pharmacoldnetic profile of íosíoraydn trometam.oỉ. 

Chèmotherapy 1993; 39: 297-301.
2. Roussos N, t í  ai. Cỉỉnicaỉ ágnihcance oỉ the pharmacokỉnetíc and 

pharmacodynamic charaaerỉs tía  of íosíomydn for the treatm ent ỡf 
patíents w ỉth systemic ỉníectỉons. Ịnt J  Antìmiavb Agerựs 2009; 34: 506- 
15.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredìent Preparations. Arg.: Veramina; Austria: Monur- 
il; Belg.: Monuril; Braz.: Monuiịl; CanacL: Monurol; Chile: 
Monurolt; China: Fu An Xin (® ỉcft); Fumeixin 
Monurol Vnikon (ịỀMlầ); Fin.: Monurolt; Fr.: Fos-
íodne; Monuril; Uridoz; Ger.: InfectoFos; MomiriL' Gr.: Monur- 
ol; Hong Kong: Monucol; Hung.-. Monural; Indon.: Fosmicin; 
Fosmidex; Monuril; IrL: Monuril; Israel: Monurol; ItaL: Fosfo- 
cin; Monuril: Jpn: Fosmiđn-S; Fosmidn; Malaysia: Monurol; 
Mex.: Fosfocil; Monurol; N e t k Monuril; Phữipp.: Monurol; 
Pol.: Monural; Port.: Monuril: Rtts.: Monural (MoHypan); Uro- 
íostabol (ypoộocộaãcui); S.Afr.: Urizone; singapore: Monurol; 
Spain: Fosfocina; Monurol; Soluỉos; Uroseptic; Swìtz.: Monurỉl; 
Thai.: Fosfomin; Fosmián; Monurol; Turk.: MonuroL' Urocare; 
Uromìsin; Vkr.: Monural (MoHypaa); USA: Monurol.

F r a m y c e t i n  S u ! f a t e  IBANM. HNNMI 

Framicetina, sulíato dẹ; Framicetino sulfetas; Framicetĩn- 
szulfát; Pramycetin sùlphatè;: Framycétìne, SuHate de; 
Framycetini Sulfes; Frannỵc:ẹtínsulfạt; Frarnycetin-sulfát; 
FramysetiinisuỊfạatti; Neprtiỵcin B Sulphate; Sulíato :de 
Íramicetina; Sulfato de neomicinạ B; (ppaMMLỊeĩvtHa CyíibộaT.
2-Deoxy-4-0-(2,6-diamino-2,6-dideoxy-Q-o-glucopyranosyl)-
5-0-[3-0-(2,6-diarnỊno-2,6-didẹoxy-P:L-idopyranosyl)-Ị3-D- 
ribofuranosyl]streptamine sulphate.

CAS — 119-04-0 (ữơmycetin); 4146-30-9 (íramyceĩin sulíate). 
ATC — D09AA01;R0ĨAX08; S01AA07.
ATC Vet —  QD09AA01; QJ01GB9l; QR01AX08; QS01AA07. - ■ 
UNII — Y3720KZ4TQ. ■

Phormacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Framycetin Sulíate). A substance produced by 
grovvth of seleaed strains of Streptomyces Ịradiae or s. decarìs 
or obtained by any other means. It contains not more than 
3% oíneom yõnC  (p. 331.3) and lo sesno tm orethan 8% of 
its welght on drying. A white or yehowish-white, 
hygroscopic powder. The potency is not less than 
630 units of neom ydn B per mg, calculated with reíerence 
to the dried substance. Freely soluble in vvater; very slightly 
soluble in alcohol; practically insoluble in acetone. A 1% 
solution in  water has a pH o! 6.0 to 7.0. Store in airtight 
containers. P ro tea hom  light.

Proỉịle
Pramycetin Ịs an aminoglycoside antibacterial that íorms 
the major .component of neom ydn (p. 331.3) and has 
similar actions and uses. Framycetin sulíate is used topically 
in usual concentrations of 1 % íor the ơeatm ent of 
iníections of the skin, and in  concentrations of 0.5% for 
ứiíections of the eye and ear. It is oíten used with ọther 
antibaaedals and cortìcosteroids in topical preparatìons.

Framycetin sulíate ỉs poorly absorbed hom  the 
gastrointestinaỉ tract and has been given oiaỉly for the 
treatment of gastrointestinal iníections and pre-operatively 
ỉor bowel preparation. It has sometimes been given 
prophylactically as part of regũnens for the selective 
decontamination' of the digestive tract in patients in 
intensive care.

Preparations
Propôetary Preparaiions (details are given in Volume B)
Single-mgredient Preparatiom. AustraL: Sofra-Tullef;
Soíramycin; Belg.: Sohamydne; CaruuL: Soha-Tulle;
Sohamydn; Ger.: Leukase N; India: Frade; Soha-Tulle; 
Sohamydn; Indon.: Daryant-Tulle; Soha-Tulle; IrL:
Sohamydn+; NZ: Sohamydn; Phữỉpp.: Steri-Tin; Rus.: Isoha 
(Haoộpa); S.Afr.: Soha-Tullef; Sohamydnt; singapore: Frad- 
tìn; Sohamydn; Switz.: Sohamydnt; Thai: Soha-Tulle; UK: 
Sóha-Tullet; ukr.: Isoha (H30Ộpa).

Muhi-ingredient Preparotíons. Arg.: Biotaer Nasalỷ; Austral.: 
Otodex; Sohadex; Sohamycint; Austría: Leukaset: Beĩg.: Fra- 
kidex Sohaline; Sohasolone; Braz.: Ponergin; Canad.: Opti- 
cort; Pioctol; Proctomyxin HG; Ptoctoseđyl; ratio-Proctosone; 
Sohacort; Sohamydn; Soửamydn; Cỉ.: Pulpombdnet; Septo- 
mixine; Datm.: Proctosedyl; Sohadex; Fin.: Prọctosedyl; Fr.: 
Arthrisonet; Cortexan Pramycetine; Corticetinet; Prãkidex; 
Pramyxone; Polyhat; Pulpomixine; Septomixme; Ger.: Leukase 
N; Gr.: Sohadex; Họng Kong: Frakidex; Frazolinet; Soừadex; 
Indìa: Proctosedyl; sõhacoit; Sofradex-F; Sohadex; Indon.: 
Bleddex' Sohadex; / l i :  Proctosedyl; Sohadex; Malaysia: 
Proctosedyl; Sohadex; Neth.: Proctosedyl; Soữadex; Norw.: 
Proaosèđyl; Sohadex; NZ: Sohadex; Sohamydnh Phữipp.: 
Proctosedyl; Pol: Carident; Dexadent' Port: Frakidex; â u .:  
Proctosedỹl (npoicToceaHa); Proctosedyl M (IIporrocMKii M); 
Sohadex (Coộpàaocc); S.Afr.: Proaosedyl; Soiradex; Singapore: 
Frakidex; Practosedyl; Sohadex; Spain: Abrasont: Aldoderma; 
Nesfare; Otomidrin; SwecL: Proctosedylt; Switz.: Dexalocal-F; 
Frakidex; Septonũxine; Sohadext; Thai: Proctosedyl; Sohadex; 
TopUram; UK: Soỉradex; ukr.: Proctosedyl (ỈIponocetQUi); 
Soĩradẹx (Coi|ipíweicc)t.

Ftivazide IrlNN1
Ftivazidậ; Ftivazidum; Phthivaad; Phthivazidum; CDn{ea3Mfl. 
2,-Vanillyỉideneisonicotinohydrazide monohydrate. 
Cu H,3N303.H20=2893 ■
CAS — 149-17-7 (anhydrous ftivazìde).
UNII —  40Q4C3Ỏ4V0.

Pharmacopoeias. In Chín, and Int.

Profile
Ftivazide is an antimycobacterial given orally in the 
neatment of tuberculosis. It is a derivative oỉ isoniaàd.

Furaltadone Hydrochloride ỊBANM, riNNAAi

Puraỉtadone, Chlorhydrate de; Furaltadoni Hydrochloridum; 
Hidrodomro de hirãltadona; CDypa/ibTaflOHa r^flpoxnopnfl. 
(±)-5-Morphofindmethyl-3-(5-nitrofurfurylideneamino)oxa- 
zolidin-2-one hydrochỊoride.
Ci3H,6N4Os,Ha=360.8
CAS — 139-91-3 (hiraìtadone); 59302-14-6 (±-fíiraltadone). 
UNII —  37Q02H7JT2. . . . . ' :

pharmacopoeias. Fr. includes Furaltadone for veterinary 
use.

ProPỊe
Furaltadone was íormerly given orally as an antibacterial 
but was later withdrawn ovving to its toxic effects. 
Furaltađone hydrochloride is still used topically in 
preparations for ear disorders.

Furaltadone has been used in veterinary medicine.

Preparatìons
Proprietary Preparotions (details are given in Volume B) 
Muhi-ingradienỉ Preparatiom. Thai.: Otosamthongt; SM Oto.

Furazidin
Ầkntoin; Furagm, Furazidine; <Pypa3MflMH 
rH[3-(5rNitro-2-futyl)allytidene]amino}hydantoin. 
j1C1oH8N40 5=2642 
CĂS — 1672-88-4 
UNII — K2R4N34Y9I

ProỊĩỊe ' ■
Fura2àdin is a niơohiran antibaaeriaỉ vvith properties 
similar to those of nitrohirantoin. It is used in the treatment 
of urinary-tract iníections. A usual oral dose b  100 mg gi ven

The Symbol t  đenotes a preparation no longer actively marketed
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íour tímes daily for one day followed by lOOmg given three 
times dally for 7 to 8 days.

It has been used similarly as the potassium salt.

Preparatìons
Propriehny PreparoHons (details are given in Volume B)

Singie-ingredient Preporotions. PoL: Furaginum; Rus.: Furamag 
((pypauar); Purasol (<t>ypacoji); ukr.i Furamag (OypaMar); Fura- 
sol (<typacoji).

Fusafungine IBAN, riNN)

Fusafiíngin; FÚsafijngìna; Fusafunginum; (OyMỘyHroH. ■ 
C A S -~ J393-87-9. ■

-ATC:^R02AB03. . ‘ -
ATC vét —  QRÒ2AB03.
UNII —  65DD690W0C

Proíile
Fusafungine is a depsipeptide antibaCTerỉal produced by 
Fusarium ỉateritium straìn 437. It is active against some 
Gram-positive and Gram-negative organisms, Candida 
albicam, and Mycoplasma pneumoniat. It has also been stated 
to possess anti-inQammatory activity.

It is used in the form oỉ an aerosol spray in the treatment 
oí inỉections oỉ the upper respiratory ưact, inhaled in usual 
doses of 500nũcrograms every 4 hours into each nostril or 
vía the mouth. These routes may be used simultaneously if 
necessary.

Preparations
Proprietory PreporoHom (details are gi ven in Volume B)

Single ingredient Preparalions. Austria: Locabiosol; Belg.: 
Locabiotal; Braz.: Locabiotal; Cz.: Bioparox; Ger.: Locabiosol; 
Gr.: Locabiotal; Hung.-. Bioparox; Irt.: Locabíotal; ttal: 
Locabiotal; Maỉaysia: LocabiotaL' Philipp.: Locabiotalỷ; Poỉ.: 
Bioparox; PorL: Locabiosol Ruỉ.: Bioparox (EHonapoKC); S.Afr.: 
Locabiotalt; Spairt: Pusaloyos; Switz.: Locabiotal; Turk.: 
Locabiotab ukr.: Bỉoparox (EH onapoxc). --

Fusidic Acid (BAN, USAN, rlNNI 

Acide Fusidique; Ảcido íusídico; Addum Fusidicum; Acidum 
Fusidicum Hemihydricum; Fucidinsyra; Fusídico, ácido; 
Fusidiinihappo; pusidik Asit Fusidinsyra; Fúzidinsav; Fu2ido 
rúgỉtis; Kysellna íusidová hemihydrát; SQ-16603; ©3y3Hfl0- 
Ban Kncnora.
ent-16a-Acetoxy-3|3-dihydroxy-4(ỉ,8P,14ci-trimethyl-18-nor- 
5p,l 0a-cholesta-{17Z)-17(20),24-dien-21 -oic acid hemihy- 
drate. — • ■
q,Ha80*VỈH20=525.7 '
CAS. ■— 6990-06-3 (anhydrous hisidic acid); ì 72343-30-5 
(Ểisìdic àcid hemịhydrate).
AĨC — bỌóÀXOÌ; D09AA02;JOỈXCOĨ; S01ẠA13.
ATC Vet — QD06AX01, QD09AA02; QJOÌXC0ì; OS01MÌ3.

Pharmocopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Fusidic Add). An antimicrobial substance 
produced by the íermentation of certain strains of Fusidium 
coccbưum or by any other means. A white or almost white 
crystalline powder. Practically insoluble in waten ừeely 
soluble in  alcohol. Store at a temperature of 2 degrees to 8 
degrees. P ro tea from light.

S o d i u m  F u s i d a t e  (BANM, riNNM)

'FusidateXdevSc^rurnr Pusidaté Sodium (USAN); Fusidato 
;sódìệo;':ỉNàtni ..ị:ụsìdàs; .Naừio fuzídatas; Natriumíusidaatti;
: NatrỉutriíusÌdat^.Natnum-hisidát; NátiỊum-íuãdát; Sodium, 
fusidate,de; Sodỳum .Fusìdat; SQ-16360; HaTpuíi d)3y3nflaT. 
Q,Hạ7NaỌ6=S3ế7 
CAS —. 751-94-0. . ■' '
ATC^:DỌ6AX0Ĩ-DO9AA02;J0’ĩXC0U SỌIAAI3.
ẠTC V ổ ự rQÒỌ6ÁX0Ì; QDO9AA02; QJÓ1XC01; QS01AAI3.
UNII —  J7P3696BCQ. -- ■■

Pharmacopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8: (Sodium Fusidate). An antimicrobial substance 
produced by the íermentatìon of certain strains of Fusidium 
cocàneum OI by any other means. A white or almost white, 
slightly hygroscopic, aystalline powder. Freely soluble in 
water and in  alcohoL A 1.25% solutìon in water has a pH of
7.5 to 9.0. Store in  aữtight containers at a temperature oỉ 2 
degrees to  8 degrees. Protect bom  light.

IncompatibitHy. UK licensed product inlormation States 
tha t reconstituted sodium fusidate injecúon is incompati- 
bie with inỉusion Solutions containing glucose 20% or 
more, lipid iníusions, and peritoneal dlalysis Huids; pred- 
pitatíon may occur in Solutions with a pH of less than 7.4.

Uses and Administration
Fusidic add  and its saỉts are antibacterials used mainly in the 
treatm ent of susceptible staphylococcal infections, often 
with o ther anti-staphylococcal antibacterials to prevent the 
emergence of resistance (see Resistance, under Antìmicro- 
bial Action, p. 305.1). They have been used systemlcally 
mainly in iníections caused by penidllin-resistant strains, 
induding in osteomyeiitis and endocarditís, and topically in 
eye iníections and superSdal iníections of the skin. For 
details of these inlections and their ữeatment, see under 
Choice oỉ Antibacterial, p. 172.2.

The íusidates are given orally OT topically as lusidic add 
or sodium ỉusidate, or inưavenously as sodium ỉusidate. 
Sodium íusidate 1 g is equivalent to about 980 mg of íusidic 
add. Because of diữerences in absorption (see Pharmaco- 
kinedcs, p. 305.1) 250 mg oí íusidic add is therapcutically 
equivalent to only 175 mg oỉ the sodium salt, so doses of 
hisidic add  suspension (commonly used in children) appear 
relatively higher (see p. 304.2). The diolamine salt was 
íormerly used intravenously in humans but is still used in 
topical preparatìons in veterinary medidne.

Sodium íusidate is given as tablets in a usual oral adult 
dose of 500 mg every 8 hours, although this dose may be 
doubled in severe iníection. For cutaneous staphylococcal 
iníections, a dose of 250 mg tvvice daily is suitable. vvhen 
given orally as the suspension the usual adult dose is 750 mg 
oí íusidic add  three limes daily.

In severe inỉections in adults weighing over 50 kg, 
sodium lusidate 500 mg is gi ven three times daily by slow 
intravenous inỉusion. Each 500-mg dose is usually given as 
a bullered solution (pH 7.4 to 7.6) diluted to 500 mL with 
sodium chloride or other suitable intravenous solution. For 
those vveighing less than 50 kg, a dose of 6 to 7 mg/kg three 
times daily is used. For details o( doses in children, see 
p. 304.2

Sodium íusidate as a 2% ointment or medicated dressing. 
or íusidic add  as a 2% cream or gel. are used in the local 
treatment of skin infections. Eye drops containừig {usidic 
add 1 % are used in eye iníections. Topical use may lead to 
problems of resistance (see Antimicrobial Action, p. 304.3).

Reíerences.
1. Gartía-Rodríguei JA. tí  ai. A ódo hisídico. Rev Esp Quùnioter 2003; 16: 

161-71.
2. Doughry MJ. Duiton GN. Pusidic aód  VỈ5COU5 eyedrops—an cvaluatỉon 

of pharmacodynamỉcs, pharm acokineiia and dinical use íor UK 
optom etrisu. Ophthalmic Phỵũoỉ Opt 2006; 26: 343-61.

3. Schõíer H. Sỉmonsen L  Pusỉdic acid in dermatology: an updated review. 
Eur J Dcrmaloỉ 2010; 20: 6-1 $.

Adm inislration in children. Fusidic add and its salt may 
be used in neonates and children íor the ưeatment of sus- 
cepúble staphylococcal iníections, particularly those due 
to penỉdllin-resistant strains. Oral doses of íu s id ic  a d d  
suspension , given three times daily. are:
• ũp to 1 year old: about 16rag/kg
• 1 to 5 yeais: 250mg
• 5 to 12 years: 500 mg
• over 12 years: usual adult doses (see above)
Suggested doses of sod ium  íu s id a te  by intravenous inhision 
are:
• 1 m onth and above: if vveighing less than 50 kg, 6 to 

7 mg/kg three times daily; heavier children may be given 
usual adult doses (see Uses and Ađministratỉon, above)

Adverse Effects and Precautions
Apart bom  mild gasưointestinal upsets, íusidic add  or 
sodium fusidate appear to be well tolerated when given 
orally. Treatment with lusidates, orally or espedally by the 
intravenous route, has been assodated vvith jaundice and 
changes in liver function; noim al liver hinction is usually 
restored vvhen ueatm ent ỉs stopped. Therelore, hisidates 
should be given with caution to patients with hepatic 
impairment, and periodic monitoring oỉ hepatic lunction is 
recommended in these patients and in those recelving high 
or prolonged oral doses. Caution is also required in bíliary 
disease or biliary obstruction.

Venospasm, thrombophlebitis, and haemolysis have 
occurred in  patients given hisidates inơavenously. To 
reduce this it is recommended that Solutions be buSered and 
that the solution should be given as a slow iniusion into a 
large vein where there is a good blood ílovv. Hypocalcaemia 
has occurred aher use of inưavenous doses above those 
recommended, and has been attdbuted to the phosphate- 
citrate buííer in the preparation. Intram uscular or 
subcutaneous use may lead to tissue necrosis and is 
contra-indicated.

Hypersensitivity reactions in the íorm of rashes and 
irritation may occur with topical íusidates; rash is rare after 
systemic usc.

Fusidic add  competes vvith bilirubin for binding to 
albumin in vitro and cautìon has been advised ií it is given to 
premature, jaundiced, addotic, or seriously-ill neonates 
because of the risk of kemicterus.

Effects on the blood. There have been occasional reports 
of granulocytopenia1 ■J and thrombocytopenia1 after the 
use of ỉusỉdic add  systemically. Sideroblastic anaemia has 
also been reported.4 UK licensed produtt inlormation also 
States tha t there have been isolated cases oỉ neutropenia, 
agranulocytosis, and pancytopenia.

1. Revelỉ p, et đ i  GranuỉocytopenU duc to hisỉdỉc add . Lanctt 1988; II: 454-
5.

2. Evans OỈK. Granulocytopcnia due 10 fuùdjc add . Laneet 1968; li: 651.
3. Leibowiti G, t ỉ  aỉ. Leukopenia and tbrỡmbocytopcma due to ỉuádic add. 

PostgradMed J  1991; 67: 591-2.
4. Vlaỉ T, ti ai. Sỉderobỉastic anaemỉa duríog hisidic add  ưeatm enL  Eur J  

Haematol 2004; 72: 358-60.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenưe Svveden, dassihes íusidic add  as not 
porphyrinogenic it may be used as a drug of firet choice 
and no precautions are needed.1

1. The Drug Daĩabase for Acuie Poiphyria. AvaiUble at: h ttp://w w w . 
drugs-porphyria.org (accessed 17/10/11)

Interactions
Although the exaCT metabolic pathvvays of íusidic add are 
not knovvn, an intcraction has been suspected with drugs 
metabolised by the hepatic cytochrome P450 isoenzyme 
CYP3A4, and UK licensed p rodua information suggests 
avoiding their use with íusỉdic add.

Antìvirals. An HTV-inleaed patient had íusidic add toxi- 
d ty  aíter taking ỉusidic add orally íor one week with his 
usual antireơoviral treatment of rilonavir, ỉaquinavir, and 
stavudine.1 The plasma-íusidic add  concentration was 
about tvvìce that expected and the ritonavir and saquinavir 
concenưations were also elevated. Fusidic add  was 
stopped and the patient initially improved. Hovvevcr. 4 
days later he presented with jaundice, nausea, vveakness, 
and íurther increases in liver íunction tests and hence all 
medications vvere stopped. The ỉusidic add concentration, 
as well as those of rítonavir and saquinavir, vvere íound to 
be still signilicantly elevated 6 days after íusidic add had 
been stopped. The patient was able to restart his antiretro- 
viral therapy later with no problems. The authors sug- 
gested that this interaction may be due to m utual inhibi- 
tion of metabolism betvveen the HlV-protease inhibitors 
and lusidic add, and recommended that use of íusidic add 
with either saquinavir or ntonavir should be avoided.

1. Kbaliq Y. tí al. A drug ỉnteracUon bervveen íusidỉc a d d  and a 
combination oỉ rítonavir and  saquinavir. Br J  ctin Pharmacol 2000; 50: 
82-3.

Lĩpid regulotíng drugs. Por reĩerence to the effea of fusi- 
dlc add  in patients receiving statins, see p. 1494.3.

Antimicrobial Action
Pusidic add  is a steroidal antibaaerỉal with a bacteriostatic 
or baaericidal activlty, mainly against Gram-positive 
bacteria.

Fusidic acid inhibits baaerial protein synthesis although, 
in contrast to drugs su ch as the macrolides or tetracydines, 
it does not bind to the baaerìal ribosome, but inhibits a 
ỉactor necessary íor ưanslocation of peptide subunits and 
elongation of the peptide Chain. It is capable of inhibiting 
protein synthesis in mammalian cells but exerts a selective 
action against susceptible inlecting organisms because of 
poor penetraúon into the host cell.
• Pusidic add is very active against staphylococd, notably 

Staph. aurcus and staph. epidermidừ (indudỉng metidllin- 
resistant strains). Nocardia asteroides and many dostrìdial 
strains are also highly susceptìble. The sưeptococd and 
enterococd are less susceptible.

• Most Gram-negative bacteria are intrinsically resistant 
but lusidic add  is active against Neústria spp. and 
Bađeroides pragilù.

• It has some activity against sưains oỉ Mycũbaaerium 
tuberculosis and is hìghly active against M. lĩprae.

• Fungi are resistant, but ỉusidic add  has some activity 
against a range of protozoa induding Giardia lamblia and 
Pỉasmodium Ịalàparum.

• High concenưations ol hisidate are reported to inhibit 
vứal growth in vitro, induding that of HTV, although it is 
undear vvhether this represents a suríactant effect, a 
general cytotoxic effect. or a genuine antiviral action.

No synergy has been shown in vitro in most studies betvveen 
íusidic add  and riỉampidn or vancomydn, and antagonism 
of the eữects of dprolloxadn has been reported. Interactions 
with the penidllins are complex, with either antagonism of 
the eíỉect of one or both drugs, or no interaction. However, 
use oỉ an antistaphylococcal penidllin with ỉusidic add may 
prevent the emergence of íusidic add-resistant staphylo- 
coccal mutants, and su ch combmations may be dinically 
eUective.

Resừtancc. Resistance may be chromosomally mediated, 
representìng alteredprotein synthesis, or plasmid-mediated. 
which appears to be due to reduced penetratíon of active

All cross-references reíer to entries in Volume A
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drug into the cell. For íurther details on the increase of 
resistance to htsidic add, see p. 305.1.

Resistance. There has been an  increase in the number oí 
reports of fusidic add  resistance in Staphylococcus aureus 
particularlỴ in  dermatological isolates. The number oỉ d in- 
ical isolates of initially resiỉtant staphylococd has histori- 
caíly been low at abõut 1 to 2% òvẽrall.1'3 However, in 
the UK the rate of {usidic add  resistance in staphylococcal 
isolates increased by up to 200% during the 199ŨS, and 
over halí of all isolates are resistant in some samples.3 This 
has been attrìbuted to the widespread topical use of ỉusidic 
ad d .1'3 Resistance may remain high for some time, even 
where use of ỉusidates has been restricted to preserve 
activity.4

The rate of resistance to short courses of íusidic add  used 
in systcmic monotherapy is reported to be about 5%. In 
contrast, when given systemically vvith other antibacterials, 
the rate of resistance remains low at 0.8%.’ Thereíore, ỉt has 
been suggested that systemic íusidic add  should be 
restricted to use with other antibaaerial agents where 
dinically indicated in  order to reduce the rate of 
resistance.3-3

ỉ . Livermore D, tí  a Ị  Fuãdic-add use and  resistance. Lanctí 2002; 360; 806.
2. Mason BW, t í  a i  Fusỉdic add  rcsistance ỉn community ỉsoỉates oỉ 

methiđỉỉin-susceptíbỉe Staphylocóccus aureus and ỉusỉđỉc a d d  pre- 
scribíng. J  Ántímiưob chtmother 2003; 51; 1033-6.

3. Dobỉe D, Gray J. Fusidic add  reástance In Staphylococcus aureus. Ardt 
Dừ ơùld  2004; 89: 7 4 -7 .

4. Mỉ tra K  t í  ai. Hỉgh Ievels of íusidkadd-rcsistant Staphylococcus aureus 
despíte restrictiọni on  antibioticùse. a in  Exp Dermatol 2009; 34 :136-9 .

5. Hovvden BP, Grayson ML. Dumb and dumber—the potendaỉ waste of a 
useíui antistaphylococcal agent: emerging ỉusidỉc ad d  resistance Ú1 
Staphylococcus aureus. ơ in  ỉnfetí Dừ 2006; 42: 394-400.

P h a r m ơ c o k in e H c s

Sodỉum ỉusidate is well absorbed bom  the gastrointestinal 
tract. and a single oral 500-mg dose is reported to produce 
mean plasma concentrations oỉ about 30 micrograms/mL 
within 2 to 4 hours, although there is considerable 
interindividual variadon. Oral suspensions of íusidic add  
are less well absorbed, with a bioavailability reported to be 
about 70% of that for sodium hisidate. Absorption may be 
delayed by food and may be more rapid in children than 
adults. Some accumulation occurs vvith cepeated dosage and 
plasma concemrations of 100 micrograms/mL or more have 
been reported after 500 mg of sodium fusidate given three 
times daily for 4 days..

Fusidate is vvidely distributed into tissues and body Auids, 
induding bone, pus, and synovial Quid; it penetrates 
cerebral abscesses but does not enter CSF in appredable 
amounts. It has been íound in the fetal diculation and in 
breast milk. About 95% or more of hisidate in the 
drculation is bound to plasma proteins.

Fusidate has a plasma halMile of about 10 to 15 hours. It 
is excreted in  the bile, almost entireỉy as metabolites, some 
of vvhich have weak antimicrobial activity. About 2% 
appears unchanged in the íaeces. Little is excreted in the 
urine or removed by haemodialysis.
Reíerences.

ỉ . Reeves DS. The pharmacokinetỉcs oỉ íusỉdỉc atíd. J  Antimừrob ơumother 
1987; 20 :467-76 .

2. Peter J-D, t í  aỉ. Pharmacokinetỉcs of íntravenous hỉsidic add  ỉn patíents 
vvith cholcstasis. Anứmicrob Agenữ ơumoiher 1993; 37: 501-6.

3. Brown NM. t í  aỉ. The phannacokỉnetics and protein-binding oỉ ỉuòdic 
a d d  ỉn padents w ith scvere renaỉ ỉailure requirỉng d th e r  haemodỉalysỉs 
or conònuous am bulatory peritoneal dỉalysỉs. J  Aỉtíimiavb Chemothcr 
1997;39:803-9.

4. Turnỉdge J. Fusidic acid pharmacology, pharm acokỉnetỉcs and  
phannacodynamics. ỉn t J  Anrimicrob Agentí 1999; 12 (suppl 2): S23-S34.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredìent Preparotions. Arg.: Adíusin; Arámol; Bioíudd; 
Drum; Fucidin; Fudthalmic; Fusitop; Gelbiotic Austral.: 
Fuddin; Austria: Fuddin; Fudthalmic; Belg.: AKusine; Fuddin; 
Fudthalmic; Braz.: Verutex; CantuL: Fuddin; Fudthalmiq 
Chile: Fuddin; Fudthalmic; China: Fuddin ( i tS T ) ;
Fudthahnic Phudicin (Ị&ăl); Cz.: Fuddỉn;
FudthaỊmiq Denm.: Fuddin; Fuddine; Fudthalmiq Fin.: 
Fuddin; Fùdthalmic Fr.: Diacutíst; Fuddine; Pudthalmiq 
Ger.: Fuddine; Fudthalmic: Fusicutan; Gr.: Flusterix: Fuddin: 
Fusindac; Hang Kong: Foban; Fuddin; Fudthalmic Fusldate; 
Qualilutin; Hung.: Fuddin; Fudtbalnúct; India: Fuddin; 
Fudn; Fudnex; Fudthalmic Fudec Fudiq Fusa; Fusibact; 
Fusid; Fuãdemi; Fusigen; Fusital; Fusiwal; Fuson; Futop; 
Noboyle; Indon.: Aiudd; Fuddin; Fudlex; Futithalmiq Puladiq 
Fuson; Fusycom; Futadenn; Irí.: Puddin; Fudthalmic Israel: 
Furidin; Fudthalmic Staphidenn; ItaL: Dennomydn; Fuddin; 
Fudthalmic Malaysia: Foban: Fuddin Intertulle; Puddln; 
Fudthalmiq Mex.: Acelen Fuddla' Unideim; Neth.: Aỉhisine; 
Fuddin; Fuddine; PudthaLmic Norw.: Puddin; Fudthalmiq 
NZ: Foban; Fuddin; Fudthalmlc Phìlipp.: Flexid; Púddin; 
Pudthalmic Fuãgen; Fuson; Hoebenate; Hopaq; Woncare; PoL: 
Fuddin; Fusadd; PorL: Fuddine; FudthaLmiq Fusextrine; 
InHoc; Nadidox; Rus.: Fuddin (dtymtmH); Fuđthalmic 
(<UyiXKiajiMHx); S.Afr.: Fuddin; Pudthalmiq singapore: Duzen; 

■Foban; Porsuderm; Fuddin; Pudthalmict; Fudikin; Spain: Fud- 
dine; Fudthalmíq SwecL: Fuddin; Fudthalmiq Switz.: Fuddin;

Fudthahniq Fusicutan; Thai.: Dihisin; Foban; Fuddin; 
Pudthalmiq Fusid; Turk.: Fuddin; Fudthalmiq Robisid; Sta- 
feks; Staíine; UAB: FutasoIe; UK: Fuddin; Fudthalmiq ukr.: 
Fusiderm (<by3H4epM).

Muhi-ingredient Preparotions. Arg.: Adíusin B; Ammol B; 
Dmm B; Fudcort; Fuddin H; Fusimed B; Fusimed; Gelbiotic 
plus; Belg.: Fudcort; Fuddin Hydrocortisone; Braz.: Vemdenn 
B; Vemtex B; Canad.: Fuddin H; Chile-. Fudcort; Fuddin H; 
Cz.: Fudcort; Fuddin H; Denm.: Fudbet; Fudcort; Fuddin- 
Hydrocortison; Fin.: Fudcort; Fuddin-Hydrocortison; Ger.: 
Fudcon; Fuddlne H; Gr.: Alpider; Beludl; Betacort; Betaíusin; 
Betasid; Beứu; FubecoC Fudcort; Fudcream; Fuddin H; Fusi- 
'bet; Fusíndac-H; Hydroỉusin; Roseti; Sensibio; StaScort; Hong 
Kong: FobancorC Fudcort; Puddin H; Hung.: Fudcort; Puddin 
H; Indỉa: Clonate-F; Fudbet; Fuddin H; Fudn-B; Fudec-B; 
FudeoM; Fusacon; Fuábaa-B; Fusideim B; Fusigen-B; Fusi- 
wal-B; Fuson-B; Fuson-H; Halostrol-F; Halovate-F; Medoma-F; 
Momoz-F; Indon.: Fudcort; IrL: Fudbet; Puddin H; Israel: 
Fudcort; Fuddin H; ItaL: Dennomydn Cort; Pudcort; Fuddin 
H; Piodermina; Malaysia: Axcel Fusi-Cortef; Foban-Hydro; 
Fobancort; Fudcort; Fuddin ĩb Fuãdlc B; Mex.: Aceler-Co; 
Fudcort; Neth.: Fuddin + Hydrocortìsonet; Nọrw.: Fuddin- 
Hydrocortìson; NZ: Fudcort; Phữipp.: Fudcort; Fuddin H; Hoe- 
bediq Port.: Fudcórt; Fuddine H; Rus.: Fudcort ((bymncopT); 
Fuddin H (<PyunHHH ĩ); Fugentin (díyreinHH); S.Afr.: Fuddin H; 
Singapore: Fobancort; Fudcoa- Fuddin H; Spain: Fudbeụ 
Fuddine Et SwetL: Fuddin-Hydrocortison; Switz.: Pudcort; 
Fuddin H; Thai.: Fobancort; Fudcort; Fuddỉn H; Turk.: Fud- 
cort; Fuddin H; UAE: Putasone; UK: Fudbef Fuddin H; Ukr.: 
Fusiderm B (<byaiwq)M E).

pharmocopoeial Prepamlions
BP 2014: Fusidic Add Cream; Pusidic Add Eye Drops; Fusidic 
Add Oral Suspensìon; Sodium Fusidate Ointment.

Garenoxacin Mesilate ỊBANM, IÌNNMI 
BMS-284756-01; Garenoxacin Mesyiate (USAN); Garénox- 
acine, Mesllàte de; Garenoxacini Mesilas; Mesllato de 
garenoxacino; T-3811 ME; PapeHokcaLiMHa MeỉmiaT. ; %; 

i ĩ-Cyclopropyl-8-(difluorornethoxy)-7-[(1fl)-l-methyr-2,3- 
dihydro-1 H-isoindol-5-yl]-4-oxo-1,4<iihydroquinoline-3<ar- 
tatylic acid methanesulíonate monohydrate. 
CaHạF2N2°*CHA S ,H 2O==5405 • ' '•  .
CAS —  194804-75-6 (garenoxaàn); 223652-82-2 (gơrenoxaàn 
mẻsilate); 223652-90-2 (garenoxaán mesilate monohydrate). 
ATC — J01MA19.
ATC Vet — QJ0ỈMẠ19.
UNII — 0XI6EF55FR

Profile ■
Garenoxacin is a íluoroquinolone antibacterial with 
properties similar to those of dproAoxadn (p. 261.2). 
Garenoxadn is used as the mesilatc but doses are given in 
terms of the base: about 507 mg of the mesỉlate is equivalent 
to 400 mg of garenoxadn. It is given orally in the treatment 
of susceptible inlections in usual doses equivalent to 400 mg 
of garenoxadn daily.
Revievvs.

ỉ. Takagỉ H. tí  a i  Cỉinỉcaỉ studỉes of garenoxadn. ĩnt J  Atttimiavb Agatữ 
2008; 32: 468-74.

Preparations
Proprietary PreparaHons (details are given in Volume B) 

Sinqle-ingredient Preparations. Jpn: Geninax.

G a t i f l o x a c i n  tusAN, riNNi

AM-1155; BMS-206584-01; CG-5501; GatiAoxacine; Gatiílox-
acino; Gatiíloxacinum; raTMỘnoKcaLịHH.
(±)-l -Cyclopropyl-6-fluoro-l ,4-dihỵdro-8-methoxy-7-(3- 
methyl-l-piperaanyl)-4-oxo3-quinolinecarboxylic acid ses- 
quihỹdratẽ. ■; :
C„H Í2FN304,1 V5H20=402.4
CAS —  160738-57-8 (anhydrous gatiíicxacin); 180200-66-2 
CgatiAoxacín sesquữiydrate).
ATC —  J01MA16; S01AE06.
ÁTC Vet —  QJ01MA16; QS01AE06.
ịihịll —  L46188D7KJ (gatiAoxacin sesquihydrate); 81485Y3A9Ạ
(anhydrousgàtifíoxaăn)

Uses and Administration
Gatìũoxadn is a ũuoroquinolone antibacterial w ith actìons 
and uses similar to those of dproũoxadn (p. 261.2).

It has been given orally, or by intravenous inhision as a 
2 mg/mL soludon over 60 riũnutes, for the ireatmént of 
susceptible iníections, in a usual adult dose of 400 mg once 
daily. However, systemic próducts ha ve now  .been 
vvithdravvn in  most countries due to saỉety conceiiis.

For details of reduced doses to bẽ used in  renal 
impairment, see p. 305.3.

GatiAoxadn is also used as either a 0.3 or 0.5% eye drop 
íor the ưeatment of bactetial conjunctivitis.

Reviews.
1. Kcam SJ, a  ai. GaUílaxadn: a rcview oí its use in the treatm em  of 

baaeiial IníecÚQns In the u s .  DruỊt 2005; 6$: 695-724.
2. GatUIoxadn. Tuberculma (Eắinb) 2008; 88: 109-11.

Administration in renal impairment. Oral and intravenous 
doses of gatiBoxaón should be reduced in patients with 
renal impairment; the usual initial dose oỉ 400mg should 
be ỉoQowed by reduced maintenance doses of 200 mg 
daily in those with a creatinine dearance of less than 
40 mL/ininute and in those on haemodialysis or continu- 
ous peritoneal dỉalysis.

Adverse Effects and Precautions
As tor Ciproũoxadn. p. 262.2.

Symptomatic hyperglycaemia and/or hypoglycaemia 
have been reported in patỉents (usualỉy diabetìcs) takirig 
gatiíloxacin. However, hypoglycaemia, and particularly 
hyperglycaemia, have occurred in non-diabetic patìents. 
Severe life-threatening events, induding hyperosmolar 
nonketotíc hyperglycaemic coma, diabetic ketoaddosis, 
hypoglycaemic coma, convulsions, and mental status 
đĩãnges have been reported very rardy. Although in most 
cases the blood-glucose disturbance was reversible, ỉatalitìes 
have been reported. GatiAoxadn should not be given to 
diabetíc patients. Other risk ỉactors for develóping bỉood- 
glucose distuibances indude older age (padents 65 yeárs of 
age or over), renal impairment, or use of other drũgs that 
alter blood-glucose concentrations, particularlỵ hypogly- 
caemics. Patients with risk factors shouỉd have theừ blood- 
glucose concentratìonỉ dosely monitored and iỉ signs or 
symptoms of glucose disturbances develop, gatưioxadn 
shoũld be stopped.

Effeds on glucose rnetabofism. Hypoglycaemia and 
hyperglycaemia have been assodated with gatUIoxadn in 
both dỉabetic and non-diabetìc patíents.1"4 A revievv7 of 
spontaneous adverse effects reported to the FDA in the 
USA between November 1997 and September 2003 íound 
the rate of blood-glucose disturbances with gatiQoxadn to 
be tenfold higher when compared vvith dproAoxadn, 
levoĐoxadn. and moxiAoxadn. Subsequent populatíon- 
based case-control studies* in elderly patients given Đuoro- 
quinolones (dproAoxadn. gatưioxacin, levoBoxadn, or 
moxiBoxadn), second-generation cephalosporins, or 
macTolides also íound an increased risk of blood-glucose 
distuibances wịth gatìAoxadn.

While blood-glucose distutbances appear to be mainly 
assodated with gatiAoxadn, the possibility that they may 
also be a dass eãect of ũuoroquỉnolones cannot be 
exduded; patíents most at risk are the elderly, those with 
dỉabetes and/or those taking hypoglycaemic drugs, and 
patients with impaired renal functíon.’ Tvventy two case 
reports of dysglycaemia assodated with the use of 
levoAoxadn were received by Health Canada betvveen 
January 1997 and June 2006; repotted cases induded 15 
diabetic patients.10 In a retrospective cohort study,11 the 
odds of severe hypo- or hypergiycaemia among diabetics 
treated vvith levoũoxacin was signiGcantly higher than in 
those tteated with azithromyán, although the risk írom 
gatiAoxadn was found to be greater still.

In contrast, the same study11 íound no signiíicant 
diííerence in the odds of severe dysglycaemia between 
dproGoxadn and azithrom ydn, or for non-diabetic 
patients, between any of the antibacterials studied. A 
revievv of the eííects of moxiAoxadn on blood glucose, 
induding data ừom large postmarketing studies. suggests it 
also has no signihcant effea .13

1. Baker SE. Hangii MC. Possible gatinoxadn-induced hypoglycetnia. A m  
pharmacữther 2002; ỉ« : 1722-«.

2. Donaldsoa AR. tí  a i  Possỉble gatỉQoxadn-induced hyperglycemia. Ann 
Pharmaeother 2004; 38: 602-5.

3. Happe MK, t í  a l  Gatỉfloxadn*ỉnduced hyperglycemỉa. A m  Inửm  Med 
2004; 141: 968-9.

4. Khovỉđhunkỉt w, Sunchomyothin s. Hypoglycemỉa, hyperglycemỉa, 
and gaúíiữxatín. A m  ỉnterrt Med 2004; Ỉ4 Ỉ :  969.

5. Greenberg AL, t í  ai. GacLQoxadn therapy assodated wỉtfa hypogỉycemia. 
d in  Irựeđ Dừ 2005; 40:1210-11.

6. Blommeỉ AL, Lutes RA. Scvcre hyperglycemỉa during renally adjusted 
gatiHỡxadn therapy. A m  Pharmaather 2005; 39: 1349-52.

7. Frothỉngham R. Glucose homeostasis abnorraalỉtỉes assotíated wỉth use 
of gatíHoxadn. Qin lnỊat Dà  2005; 41: 1269-76.

8. Park-WyỉHe LY, t í  ai. Outpadent gatưioxacỉn thcrapy and đysglycemia ỉn 
oỉder aduỉts. N EngU M ed  2006; 354: 1352-61.

9. Lewis RJ, M ohr JF. Dysgỉycaemias and Huoroquinoỉones. Drug Safety 
2008;31:283-92!

10. Health Canada. Lcvoũoxadn: đysglycemia and liver disorders. Can 
Advtrse Reađ Ntwi 2007; 17 :1-2 . Àỉso avaiỉabỉe aỉ: http://w w w ivc-scgc 
ca/dhp-mps/alt_forraats/hpfb-dgpsa/pdf/medeff/cam-bcei_vl7nl-eng. 
pdí (accessed 17/06/08)

ỉ  1. AspỉnaU s u  t í  ai. Severe dysglycemla w ỉỉh the Quoroquỉnoỉones: a dass 
effea? ơ in  ĩnỊeứ Dừ 2009; 49 :402-8 .

12. Gavin JR, t í  ai. Moxỉỉloxadn and glucosẹ homeostasỉs: a pooled-anaỉysls 
oỉ the evídence from dỉnicaỉ and postmarketlng studies. Drug Saftíy 
2004; 27: 671-86.

The Symbol t  denotes a preparation no longer actively marketed
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Interactions
As íor Ciprofloxadn, p. 264.3.

Use of gatiũoxaán vvith drugs that alter blood-glucose 
concentratìons increases the risk oi bỉood-glucose dis- 
turbances.

Antidiabetícs. Given the adverse effects of gatiũoxadn, 
phaimacodynamỉc interactions with antidiabetics might 
reasonably be antidpated. Severe and persistent hypoglyc- 
aemia occurred in  3 patients taking oral hypoglycaemics 
(repaglinidt, ỊỊỈibtndamidi and piogliuaone, and glimcpiride) 
w hen gatíSoxadn vvas added to their therapy.'

1. Menzỉes DJ, et aỉ. Scvere and persistent hypoglycemỉa duc to gaUĩloxadn 
Intcracdon with oral hypoglycemic agenu. Am J  Mtd  2002; 113: 232-4.

Antìmỉcrobial Actíon
As íor CiproAoxadn, p. 265.2.

Gatiỉloxadn is reported to have greater activity against 
Gram-positỉve bactería, inđuding pneumococd, than 
dproĐoxadn.
Reíerences.

t. Stein CE. tí  aí. Bacierỉddaỉ acũvities of methoxyfluoro<Ịuinolon« 
gatỉíloxaán and m oxỉfloxaõn againsi aerobic and anaerobic respiratory 
palhogens in serum. Antimicrob Aỹenls chtmolhir 2003; 47: 1306-12.

Pharmacokinetìcs
GatiĐoxadn is readily absorbed from the gastrointestinal 
ơact with an  absolute bioavaiiabilìty of 96%. Peak plasma 
concenưations occur vvithin 1 to 2 hours of an oral dose. 
Gatiũoxadn is vvidely distributed into body tissues and is 
about 20% bound to plasma proteins. It undergoes limited 
metabolism and has an elimination half-life of 7 to 14 hours. 
Gatiũoxadn is excreted mainly unchanged in the urine vvith 
less than 1% as metabolites. About 5% is also excreteđ 
unchanged in  the íaeces. Dĩstribution into milk occurs in 
animals.

Preparations

Propõetary Preparations (detaíls a re given in  Volum e B)

Siogle ingrodient Preparotíons. Arg.: GatU: Zymấián; Bros.: 
Zyman Canad.: Zyman Chile-. Gatit Zymar China: Ai ErJia 
( it íp * ); Ao Lai Ke ( * * £ ) ;  Ba TI ( é ĩ t ) ;  Bai Ke Sha <Wf4 
» ):  Bi z u  (á&»); Chen u  (k í t ) :  Chen Zheng (MiEhDÍ Na 
Ke (Íấ^3í); Diyọu (ỉâíC); Fudixing (3 I ÍS ) :  Fuqi (SSf); Gan 
Nuo Xm (%t%8r); Gatilox (Ỉnĩ5); Haichao ( » 8 ); Heng Sen 
(íãỉí); Jía Oi Fu ( lí ìâ ỉ í) ; Jia Heng Xing Jia Kui
Long (ỊnHA); Jia Li (9D̂ 3); Jia Luo lãng (ÍẾÍS^.); Tia Mai Xin 
( in é ầ ) ;  Jiajrai (ink); Jia Yi Xin (ínăSr); Kại Ze (91»); Kui 
Èr Tai (k # ÍS ); Kui_Tai (S # ) ;  Kin Yan <£/“ ); Lai Di <*&); 
Lai Fu Le Xin Lai Mei Qing 0f.Ị.ỈỀ): Laijia (3fctl);
Le Pai(SỈR); Li Ou ($!&); Lin Ke Jìa (#ộrÊl); Luo Ka Nuo 

Luoxin Yanda {W5k7*ìằ): Nuo Li Er (^BẾÍK); Ou 
Nuo (& *); Ou Te Luo Kang Pa Te La ( t t# í ỉ ) ;
Qian Yi ( Í S ) ;  shang Bang (fỂỏ^); Sheng Di Feng (ẵ iỂ » ): 
shu Pu Ren (ỉĩìrc i) ; Tequin (^ i$ ); Tong Bo (lạllí); Tong 
Nuo Xin (PJiíMit); Wan Yue (7fíft); Xỉan Kui Sha (5feíi?j>); 
Xindite (Ò a # ) ;  Yan Ke Xian ( r ĩ í t ì l ) ;  Yan Li Fei (7*3;®); 
Yu Kuai (1fífe); Yue Bo (18,14); zhe Peng (15)8!); Zhu Ning; 
Ind ia :  AdHoX’ Adgac Alex; Algat; Arigat; AnnHox; Avỉgap Bio- 
gat; Comigat; Cugat; Dasikon; E-Gati; Ecogat BCD; Engatt; 
Exagt; Fatiũox; Boxigat; Fugat; Fydogat G-Cebran; G-Flox; G- 
Quin; G2K; Gabact Gabee; Gabin Gaity; Gale; Gate; Gateme; 
Gatex; Gati-OD; Gatiba; Gatibenn Gaticad; Gaticare; Gaticas; 
Gatìdn; Gatiíect; Gatìgo; Gatígrara; Gatik; Gatikind; Gatilab; 
Gattlex; GatUink; Gatilox; Gatứnac; Garimore; Ga tin; Gatina; 
Gatínex; Gatmova; Gatíom; Gatiospi; Gatipan; Gatiquin; Gati- 
sia; Gatispan; Gatístac Gatìsul; Gatítoon; Gativar; Gatíx; Gatiz; 
Gatừen; Gatlak; Gatme; Gatmon Gatnic Gatomed; Gaton 
Gatox; Gatri; Gatrid; Gatritab Gatt Gatven; Gatymal; Gatz; Get- 
flox; Getoli; Getready; GF; Gưiexdn; Gihum; Glyph; Goíel; 
Granas Gres; GuH Guts; Guns; Inttagat; K-Gat; KGT; LyĐox; 
Mach-X; Meris; Microgat; Mulúgat; Oxigat; Zyquin; Indon.: 
Gatidnt; Gatứnaxt; Israel: Zymar; Zymaxid; Jpn: Gatìflo: 
M alaysùr. Zymar; M ex.: Zymar; N Z: Tequint; philipp .:  ItiOox; 
Zymar; Rus.:  Gattepan (ramcnaH); Zarquin (3aprBHH); S.Aỷr.’. 
Zymar. singapore:  Zymar, Thai.: Zyman Tụrk.: zyman Vkr.: 
Bigahon (Enra4uK>H); Dasikon ỰỊacHXOH)t; Gatibact (raTHSarr); 
Gatìjem (raTHH*e>ế)-|7 Gatonova (raTHHOBa)t; USA: Zymar; 
Zymaxid.

(±)-7-p-(Aminomethyl)-4-ọxó-1-pyrrolldinýlM-cydopropyl- 
6-fluoro-l,4-đìhydro-4-oxò-l,8-naphthyndỉne-3-carboxylic 
ảtíd / - ( 2)-{0 -methytoxime)' methanesulíonate. 
:Ộ«HmFNA.CHÃS*4855
CAS —  204519-64-2 (gemiAoxadn); 204519-65-3 (gemiAoxaơn. 
mesilate). ■"

ATC —  J01MA15. • " ■ ■ ■ '

ATC Vet —  Q301MA15.
ỤNII ■— X4S9F8RL01.

Uses and Administration
Gemiíloxadn is a ũuoroquinolone antibanerial vvith actions 
and uses similar to those of dprodoxadn (p. 261.2).

It is given orally, as the mesilate, for the treatment of 
community-acquired pneum onia and acute bacterial 
exacerbations of chronic bronchitis. Doses are expressed in 
teims of the base; 399 mg of gemưloxadn mesilate is 
equivalent to about 320mg of gemiAoxadn. The usual dose 
is 320mgonce daily for 5 days in patients with bronchitis or 
íor 7 days in those with pneumonia.

For details of reduced doses in patients vviih renal 
impainnent, see p. 306.2.
Revievvs.

1. Lowe MN. Lamb HM. GcmiOoxadn. Orugt 2000; 59: 1137-47.
2. Yoo BK, ti al. GemiAoMtín: a ncw  íluoroquinolone approved íor 

treatmcnt of respỉraiory iníections. Ann Pharmacoiher 2004; 38: 1226-35.
3. Filc TM, Tillotson GS. Gcmifìoxacin: a new, potent íìuoroquirvolone íor 

the therapy of lower respiratory t ra a  inícaions. ExperỊ Rev Anti ỊnỊea 
Ther 2004: 2; 831-43.

4. Bhavnani SM. Andes DR. Gemifloxadn íor the rreatmem oí respiratory 
tract iníections: ỉn  v iư o  susceptibility. pharm acokinetỉcs and 
pharmacodynamics. clinlcal efficacy, and saíery. Pharmacothtrapy 2005; 
25: 717-40.

5. Blondeau JM. Tillotson G. Role oỉ gemiOoxadn in the managemeni oí 
community-acquired lower resp im ory  ưact iníectìons. Ịrtt J  Antimicrob 
ÁỊtnts 200«; 31: 299-306.

6. Lode HM. et al. GemỉOoxads for C0f7ununiĩỵ*acquỉred pneumonia. 
Exprrí opin Invest DruỹS 200«; 17: 779—86.

7. Tỉỉlouon GS. Role of gem ỉỉloxadn in community-acquired pncumonia. 
Expert Rrt Anti Infea Ther 200«; 6: 405-1«.

«. Jỉvcu c  Gotửỉed M GemỉQoxacỉn use ỉn the ỉreatm ent oỉ acute bacterial 
exacerhation oỉ chronic bronchitis. ỉnt J  ơĩron Obỉtrvơ Puĩmon Dừ 2009; 
4: 291-300.

Administration in renal impairmenh Oral doses of gemi- 
Ooxacin should be halved in patients with a creatinine 
dearance of 40mL/minute or less, including those receiv- 
ing haemodialysis or contínuous perítoneal dialysis.

Adverse Effects and Precautỉons
As for Ciproũoxacin, p. 262.2.

Rashes may be more common with geminoxacin and 
treatment should be stopped if they occur.

Interaớions
As for Ciprofloxadn, p. 264.3.

Antìmicrobial Action
A5 (or Ciproũoxadn, p. 265.2.

Gemiíloxadn is reported to have greater aaivity against 
Gram-positive bacteria. induding pneumococd, than 
dprofloxadn.
Reíerences.

1. MorrUsey t  TUlouon G. Activỉty of gemiAoxacỉn against Strcptococcus 
pneumoniae and Haemophiỉus inQuenzae. J Anĩimicrob Chtmother 2004; 
53: 144-8.

Pharmacokinetics
Gemiíloxacin is rapidly absorbed from the gasưointestinal 
ơ a a  vvith an absolute bioavailability of about 71%. Peak 
plasma concentrations occur 0.5 to 2 hours aỉter an oral 
dose. GemiAoxadn is widely distríbuted into body tissues 
induding the bronchial mucosa and lungs, and is about 55 
to 73% bound to plasma proteins. Ít undergoes Iimited 
hepatic metabolism and has an elimination halỉ-Uỉe o( about 
7 hours. It is excreted as unchanged drug and metabolites in 
the íaeces and urine. Urínary excretion is by active tubular 
secretion and is reduced by probenedd. Distribution into 
milk has been íound in rats.

Multi ingredienl Preporoliotn. Braz.: Zypred; Ịndia: Amgat; Dừa- 
gyl; Ecogat Ai Engan-DX' Fatìflox-OZ; Ploxigat M; Gamid: 
Gate-DX Gatjgram-OZ; GatUdnd-AM; Gaàkúid-OZ; Gaólox- 
DM; Gatũnore-OX Gatiquin Oz Kit; Gaai-OZ; Gatrich; Gatrid- 
OZ; Gatrix; Gatus; Getoli D; Inogat-O; Intragat-AM; Intragat-O; 
Meris-D; Microgat-DX.

GemỊAoxacin Mesỉlate iriNNMỊ

Gemitìoxacin Mesylate (USAN); Gémiíloxacinẹ, Mésllate de; 
Gemitloxácìni Mesilas; Gemiíloxacino, rnesilatci de; LB-20304 
(gemiAoxacin); LB-2Ò304a; Mesilato de gemiAoxadno; SB- 
265805 (gemiAoxacin); SB-265805S; reMMị/ioKcầqnHa Me3kt- 

.baT. '■

Preparations
Proprietary Preporationi (details are given in Volume B)
Single-ingredient Preparotions. Braz.: Factive; Canad.: FactìveỶ; 
China: Factive ($ÌĨM ); India: Floxigem; G-Floren; Gembax; 
Gemistar; Gemitab; Graptor Mex.: Faaive-5; Rus.: Factiv 
(líaicnỉB); SA.fr.: Factive; Turk.: Factive; USA: Factive.

Gentamicỉn Sulfate IBANM, USAN, ptNNMi

Gentamicin sulfát; Gentamicin Sulphate; Gentamicina, 
sulíato de; Gentamicine, Sulíate dè; Gentamidni sulfas; 
Gentamicino sulíatas; Gentamidnsulíat; Gentamicin-szulfát; 
Gentamisiinisulíaatti; Gentamisin SùlíaL’ Gentamycyny

siarczan; NSC-822Ổ1; Sch-9724; Sch-13706 (gentamicin Ci); 
Sulíato de gentamicina; feHTaMHL|MHa Cy/Ib4>ar.
G4S — /403-66-3 (gentamicirì); ỉ405-41-0 (gentamicin 
sulíate). -
ẠTC — D06AX07; J01GB03; S01AAỈ1; S02AA14; S03AA06.
ATC Vet — QD06AX07; 0301GB03; QS01AA11; QS02M14; 
QS03ÁA06:
UNII — 8X7386QRLV (gentamiổn ỉulíate); I904Y9FPPV 
(gentàmicin Cị).

NOTE. GNT is a code approved by the BP 2014 for use on 
single unit doses of eye đrops containing gentamicin suhate 
vvhere the individual Container may be too small to bear all 
the appropriate labelling iníormation.
Pharmacopoeías. In chín., Eur. (see p. vii). Int., Jpn, us, and 
Viet.
Ph. Eur. 8: (Gentamidn SuKate). A mixture of the sulíates 
of antimicrobial substances produced by Micromonospora 
purpurea, the main components being gentamidns C l, Cla, 
C2, C2a, and C2b. Ít contains 20 to 40% of gcntamidn Cl, 
10 to 30% of gentamicin Cla; the sum of gentamidns C2, 
C2a, and C2b is 40 to 60%. The potency is not less than 
590units/mg, calculated viáth reíerence to the anhydrous 
substance. A vvhite or almost 'vhite hygroscopic povvđer. 
Freely soluble in water; practically insoluble in alcohol. A 
4% solution in vvater has a pH of 3.5 to 5.5. Store in airtight 
containers.
USP 36: (G entam idn Sulíate). The sullaie salt, or a mixture 
oí such salts, of antibiotic substances produced by the 
grovvth of Micromonoỉpora purpurea. The content of 
gentamidn C1 is between 25 and 50%, the content of 
gentamicin Cla is between 10 and 35%. and the sum of the 
contents o( gentamidn C2a and gentamitin C2 is between 
25 and 55%. It has a potency equivalent 10 not less than 
590 micrograms of gentamidn per mg, calculated on the 
dried basis. A white to buff powder. Free!y soluble in vvater; 
insoluble in alcohol, in acetone, in chloroíorm, in ether, and 
in benzene. pH of a 4% solution in water is between 3.5 and 
5.5. Store in airtight containers.

Incompalibility. The aminoglycosides are inaCTivated in 
vitra by various penidtlins and cephalosporins vía an inter- 
action vvith the beta-laclam ring, the extern oí inactivation 
depending on temperature, concentration, and duraũon of 
contaa. The diílerent aminoglycosides vary in their stabi- 
lity, with am ikadn apparently the most resistant and 
tobramycin the most susceptible to inactivation; genta- 
micin and netilm idn are of imermediate stability. The 
beta lactams also vary in their abiỉity to produce inactiva- 
tion, vvith ampidllin, benzỹlpenidllin, and antipseudo- 
monal penidllins su ch as carbenicillin and ticardllin pro- 
dudng marked inactivation. Inactivation has also been 
reported wúh davulanic add.

Gentamicin is also íncompatible with lurosemide, 
heparin, sodium bicarbonate (the add  pH of gentamidn 
Solutions may liberate carbon dioxide), and some Solutions 
for parenteral nutrition. Interartions with preparaúons 
having an alkaline pH (such as adclovir or sulỉadiadne 
sodium), or drugs unstable at ad d  pH (for example 
erythrom ydn salts), might reasonably be expeaed.

Given their potential lor incompatibility, gentamidn and 
other aminoglycosides should not generally be mixed vvith 
other drugs in syringes or inlusion Solutions nor given 
through the same intravenous line. vvhen aminọglycosides 
are given with a beta ladam , they should generally be given 
at separate sites.
General reíerences.

1. Hcoderson JL. et a i  ỉn  vitro inactívaùon of gcntam idn. tobramycin, and 
netỉlmicin by cacbenidllin. azlocillin, or mezỉocillln. x4m J  Hosp Pharm 
1981; 38: 1167-70.

2. Ttndula RJ, rt aỉ. Amỉnogỉycoside inactivatỉon by penicUlins and 
cephalosporíns and iu Impaci on drug-level monitorỉng. ữru$ Intell Qin 
Pharm 1983; 17: 906-8.

3. Na varro AS. t ỉ  a i  ln*virro in tc rao ion  bet\veen dibekadn and pcnicillins. 
J  Antìmicrob ơỉtmother 1986; 17: 83-9.

4. Courcol RJ, M artin GR. Comparatỉvc amỉnngìycoside ìnactivarion by 
potaỉũum  davulanate. J  Antimiavb Ottmoihtr 1986; 17: 682-4.

5. Canann D, ríal. Vi5uaJ compaỉibỉỉiry oí i.v. mcdications rouôndy uscd in 
bone m arrow transplant redpients. Am J  Healih-Syst Pharm 2009; 66: 
727-9. Correction. ibid.; 1431.

Stability. There was an average 16% potency Ioss of genta- 
micin suUate from Solutions containing 10 and 40mg/mL 
when stored at 4 degrees or 25 đegrees in plastic disposa- 
ble syringes for 30 days, and a brovvn predpitate íormed 
in several. Storage in glass disposable syringes for 30 days 
produced an average 7% potency loss, vvhich was consid- 
ered acceptable, but storage íor longer resulted in predpi- 
tate íormation in some cases and was not recommended.1

1. W einer B, tt  ai. Stability o ĩ gcn tam ỉdn  sulíaie injccứon ỉolỉovving unỉt 
dose repackaglng. Am  J  tìosp Pharm  1976: 33: 1254-9.

Uses and Administration
Gentamicin is cin aminoglycoside antibacterial used, ohen 
vvith other antibacterials, to treat severe systemic iníections 
due to sensitive Gram-negative and other organisms (see

All cross-references refer to entries in Volume A
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Antúnicrobial Action, p. 309.2). Such iníections indude 
abscesses, biliary-tract iníeoions (acute cholecystìtis or 
cholangitis), brucellosis, cat scratch disease, cystic hbrosis, 
endocarditis (in the treatm ent and prophylaxls of endo- 
carditis due to streptocócci, enterococd, or staphylococd), 
endometritis, gastro-enteritis, granuloma inguinale, lister- 
iosis, meningitis, otitis extema, otítis media, pelvic 
inflammatory disease, peritonitís, plague, pneumonia, 
septicaemia, skin iníections such as in bums or ulcers 
(given systemically for pseudomonal and other Gram- 
negative iníections), ưench fever, tularaemia, and urinary- 
ơact iníections (acute pyelonephritis), as well as in the 
prophylaxis of surgical iníection and the treatment of 
immunocompromised patients and those in intensive care. 
It may be used as part of a multidrug regimen íor the 
tréatm ent oí inhalation and gasưointestinal anthrax. 
G entam idn is also applied topicalỉy ỉor localised iníections. 
For detaỉls oỉ these iníections and their aeatment, see under 
Choice oí Antibacterial, p. 172.2.

G entam idn is often used with other antìbaderials to 
extend its spectrum of activlty or increase its efficacy, e.g. 
w ith a penicillin for enterococcal and streptococcal 
iníections, or an antipseudomonal beta lactam for 
pseudomonal infections, or with metronidazole or dinda- 
m ydn  for m ixed aerobic-anaerobic ữiíections.

Adm inistration and dosage. Gentamidn is used as the 
sulíate but doses are expressed in teims oí gentamidn base. 
For m any o£ the iníections above it is given intramuscuỉarly 
every 8 hours to provide a total daily dose of 3 to 5 mg/kg. 
Intramuscular (or intravenbus—see below) doses have 
traditionally played an  ũnportant role in regimens for the 
treatm ent and prophylaxis oỉ bacterial endocarditis, 
although the need for prophylaxis has largely been re- 
evaluated in recent years (see Endocarđitis, p. 179.2, for 
details and doses). For urinary-tract iníections, u  renal 
hinction is not impaired, 160mg once daily may be used.

Gentamicin suUate may also be given intravenousỉy in 
similar doses to those used intramuscularly, but there is 
some disagreement as to the appropriate method, since 
inưavenous inhision has been assodated with both 
subtherapeutic and excessive trough concentrations of 
gentam idn, vvhile bolus intravenous injectìon may increase 
the risk of neurom uscular blockade. In the USA, 
intravcnous Inỉusion of the recommended dose diluted in 
30 to  200 mL and given over 30 minutes to 2 hours is 
lavoured, while UK licensed product inỉormation recom- 
mends iníusion over no more than 20 to 30 minutes, in a 
limited fluid volume (100 mL), or slow bolus ùỹection over 
at least 2 to 3 mỉnutes.

The course of treatment should generally be limited to 7 
to 10 days. As gentamidn is poorly distributed into ỉatty 
tissue it has been suggested that dosage calculations should 
be based on an estimate of lean body-weight.

For details of use in children, see p. 307.3.
Dost adịustment and mortitoring. Dosage should be adjusted 

in all paúents according to plasma-gentamidn concentra- 
tions, and this is discussed in more detail under 
Adminisưation and Dosage, p. 307.2.

Once-daily dosage. The total daily requirement may be 
given as a single dose (see Once-daily Dosage, p. 307.2). In 
suitable patients this appears to be as saíe and ehective as 
conventional regimens, and is morc convenient. Ẹowever, 
it is not suitable for all patìents. espedally those with 
endocarditis, extensive bums, or renal impairment (creat- 
inine dearance  less than  20mL/minute). The BNF 
recommends a once-daily dose regimen for gentamidn, of 
5 to 7m g/kg by intravenous inhision and then adjusted 
according to serum-gentamidn concentration. With once- 
daily dosage, traditional methods of monitoring peak and 
trough plasma concentrations may not be applicable and 
local guidelines on dosage and plasma concentratíons 
s h o u l d  b e  c o n s u l t e d .

Other routes. Gentamidn has sometimes been given orally 
for enteric iníections and to suppress intestinal ílora and has 
occasionally been given by inhalation of nebulised solution 
in cystic fibrosis. In meningitis it has been given 
intrathecally or intraventricularly usually in doses of 1 to 
5 mg daily w ith intramuscular therapy. Gentamidn has also 
been given by subconjunctival injection.

A bone cement impregnated with gentamidn is used in 
orthopaedic surgery. Acrylic beads containing gentamldn 
and threaded on to surgical vrire are implanted in the 
management o! bonè iníections.

G entam idn has also been applied topically for skin 
iníections in concentrations of 0.1 %, but such use may lead 
to th e  em ergence of resistance and is consldéréd 
inadvisable. Concentratíons of 0.3% are used in  piepara- 
tions for topical application to the eyes and ears. .

A liposomal ỉorm ulation of gentam idn is under 
investigãtion.

Reviews.
1. Eđson RS. Terrell CL. The aminoglycosíđes. Maya CUn Proc 1999; 74 :519- 
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Administralion and  dosage. CONCENTRAĨỈON MONITORING. 
Measurements of aminoglycoside plasma concentrations 
are routinely perionned to individualise dosage regimens, 
both in terms of dose given and dosing interval, in  order 
to attain the desired therapeutic range as quickly as possi- 
ble.1 This entails measurement of both peak concentra- 
tions to m onitor efficacy and trough concentrations to 
avoid accumulation and thereby prevẽnt toxidty. Dosage 
should be adjusted in all patients according to these con- 
cemrations, bu t this is of particular importance where fac- 
tors such as age, renal impairment, or high dosage may 
predispose to toxidty; Although there has been some dis- 
pute about the relationship bervveen plasma concenơa- 
tions and toxidty it is generally recommended that, for 
multiple daily dosing with gentamídn, trough plasma con- 
centrations (measured just beíore the next dose) should 
be less than 2 micrograms/mL, and peak concentrations 
should reach at least 4micrograms/mL but not exceed 
lOmicrograms/mL. In the UK. peak concentratìons are 
generally measured 1 hour after intramuscular and intra- 
venous doses, but practice has varied berneen centres and 
countries and this may lead to dỉfficulties when comparing 
Bgures.

Methods exist for calculating aminoglycoside dosage 
requirements, though none has been universally accepted. 
Simple pharmacokinedc methods involve linear dosage 
adjustment based on peak or trough concentrations or area 
under the concentration-time curve, or the use of predictive 
nomograms.1 For most patients receiving once-daily dosage 
(see p. 307.2), the nomognun is the method of choice, 
mainly because of its simplidty. However, it has not been 
validated for childrcn and does not work in patients with 
either a very high dearance of aminoglycosides o t a high 
volume of distribution, such as thọse with asdtes, bums, or 
cystic íibrosis, or in other conditions such as pregnancy 
where the fixed dose assumed in the construction of the 
nomogram is irrelevant. When a nomogram cannot be 
applied, a more sophỉstìcated pharmacokinetic method is 
requứed, usữtg either Bayesian statìstics or non-Bayesian 
methods such ats that of Savvchuk and Zaske.13 Bayesian 
methods are íavoured when the .patient populatìon's 
phaimacokinetic parameters are well knovvn because of 
their good predictiveperionnance. Othervvise, the Sawchuk 
and Zaske method is the method oỉ choice because of its 
robustness and the  lack of requirem ent for prior 
inlotmation about the distrìbution of parameters vvithin 
the populaứon.1

1. Tođ MM, et aỉ. Indỉvỉdualỉsỉng amỉnoglycosỉde dosage rcgimens after 
thcrapcutic drug monicoring: sỉmple or compỉex pharmacokỉnetỉc 
roethỡds? Gin Pharmacokùut 2001; 40: 803-14.

2. Savvchuk RJ, Zaske DH. Pharmacoldnctìcs of dosỉng regimens whích 
utỉỉỉze raultiple Intravenous iníusions: gentam idn ỉn bum  pacicnts. J 
Pharmacokinet Biopharm 1976; 4: 183-95.

3. Sawchuk RJ, et a i  Kỉnetic modeỉ for gentanùdn dosỉng with the use oí 
indivỉdual padent parameters. ơ ù t Phamacol Ther 1977; 21: 362-9.

IN PATỈENTS'wrm NON-IDEAL BODY-V/EICHT. Reíerences.
I. T nynoc AM, t í  al. Amino{lycoside đoỉing weight cotrecdon ĩactors fot 

patients of various body SÌ2CS. Antimicmb Asena ơtm oứter 1995;. 39 :545-
8.

ONCE-DAILY AND EXTENDED-INỈĨRVAL DOSE REOMENS. Par- 
enteral aminoglycosides have been given in multiple daily 
dose regỉmens (usually 2 or 3 doses daily); these are usual- 
Iy the dose regimens induded in most licensed p rodua 
iníormation. However, current practìce is to give the same 
total daily dose of the aminoglycoádes once-daily in 
seleaed patients. The rationale for preíening sỉngle daily 
dose regimens and therelore higher intermittent plasma 
concentrations indudes the prolonged postandbiotìc eữea 
of aminoglycosides (persistent antibacterial activity after 
plasma concentrations have ỉallen below the MIC), poten- 
tially higher antibacterial concenưations at the site of 
iníeaion, and theoretical reductions in the inddence of 
adaptive resistance, with no apparent increase in oto- or 
nephrotoxicity. Such regimens are also attractive on the 
grounds of convenience and economy. Clinical studies 
have generally induded small numbers of patients with 
uncomplicated inlections and have exduded patients with 
altered pharmacokinetic proGles, but several meta-ana- 
lyses have been published which have conduded that 
once-daily admimstratìon appears to be at least as eHective 
as, and no more toxic than, multiple daiỉy dosing in such 
patìent populatíons.1'7 Similar results have been seen in 
children and neonates;8 once-daily and extended-interval 
dose regimens respectìvely have been suggested for 
amikadn, gentamicin, and tobxamydn. .

Several methods for caỉculating doses and monitoring 
tteatment have been proposed.9' 11 There is insuffident 
iníonnation for pregnant or breast-íeeding women, or 
patients w ith bum s or ỉm paired renal or hepatic 
lunction.11-13 However, preliminary reports suggest that 
once-daily use may be practícal in trauma patients14 and 
children with neutropenia.15 A systematic revietv1* also 
conduded tha t once-daily tobramydn was as eílective in 
the treatm ent of patients with cystic Gbrosis as the multiple 
dose regũnens. Once-daily dosage may, though, be 
inappropriate for elderly patients17 (due to an increased

inddence of nephrotoxidty), patients in whom the volume 
of drug distribution or dearance is difficult to predia or 
markedly abnormal,1* and in  the tieatment of enterococcal 
endocarditis.11 In the UK, the B N F  States that a once-daily 
high dose regimen should be avoided in patients with 
endocarditis, extensive bums, or creatinine dearance less 
than 20 mL/minute. For mention of an increase in 
endotoxin reactìons assodated with the use oỉ single daily 
doses see under Adverse Effects, p. 308.3.

1. Bana M, tíal. Slngle or multìple daily doscs ot aminoglycosides: a meta- 
analytó. BMJ 1996; IU: 338^5.

2. Hataỉa R, tí  ai. Once-daỉly aminogỉycosỉde dosing ỉn ImmunocompcteDt 
adulís: a mcta-analysis. Ãnn Ĩníĩm Miứ 1996; 124:717-25.

3. Feniols-Lísart R, Alos-Almiilana M. EííectivcncSĩ and saĩcty oí oncc- 
daily aminoglycosidea: a meta-analysis. Am J Htalth-Syíĩ pharm 1996; 53: 
1141-50.
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Adminisiration in dùMren. For severe inỉections caused 
by susceptible bacteria in  children beyond the nevvbom 
period the American Academy of Pediatrics (AAP)1 sug- 
gests an intravenous or intramuscular dose equỉvalent to 3 
to 7.5 mg/kg daily of gentamidn, in 3 divided doses.
For sepíicaemia, CNS infections a n d  meningitừ. biỉỉary-trađ  
ùtfectìon, acute pyelontphritis, endocardừừ, and pneum ania in 
iníants and children the BNFC  suggests:
• a once-daily  dose regimen (not for endocarditis or 

meningitis) by intravenous inỉusion oỉ 7 mg/kg and then 
adjusted according to serum-gentamidn concentration 
in those hom  ỉ month of age, or

• .  a m u ltip le  daily  dose reg im en  by inơamuscular or by 
slow intravenous injection over at least 3 minutes
• those 1 month to 12 years of age: 2.5 tng/kg every 8 

hours
• children hom  12 years of age; 2 mg/kg every 8 hours 

For the ưeatment of pseudomonal lung iníection in cyític 
Ịĩbrosừ  the BNFC  suggests:
• a m ultip le  daily  dose reg im en  of gentamicin given by 

slow intravenous injection or by inưavenous inhision oi 
3 mg/kg every 8 houts in those hom  1 month of age

For the ưeatment of baữeria l vm tricu litis and CNS infeđion  
the BNFC suggests that in addition to systemic treatment an 
in tra thecal or in trav en tricu la r injection o i a suitable 
preparaúon of gentamìcin in a dose of 1 mg daily (increasìng 
to 5 mg daily if necessary) may be given in those hom 1 
month o i age.
For neonatal sepsừ  the BNFC  suggests an extended-ln terval 
dose  regim en of gentamidn by slow inơavenous injection 
or intravenous inỉusion as íoUovvs:
• for neonates aged ^  7 days: 5 mg/kg every 36 hours
• íor neonates aged > 7 đaỹs: 5 mg/kg everỹ 24 hours 
An altemative regimen also based on the age and birth- 
weight of the neonate is suggested by the AAP;1 doses 
should be given by intramuscular or intravenous injection:
• for neonates aged <  7 days and yveighing <  2 kg: 

5 mg/kg every 48 hours
• for neonates aged ^  7 days and weighing > 2 kg: 4 mg/kg 

every 24 hours
• for neonates aged 8 to 28 days and vveighing <  2 kg: 4 to 

5 mg/kg every 24 to 48 hours; a dosing interval of 48 
hours may bensed until 2 weeks of life in extremely low 
birth-weight neònates (those weighing less than 1 kg)

• for neonates aged 8 to  28 đays and vveighing > 2 kg: 
4mg/kg every 12 to 24 hours

The Symbol t  denotes a preparation no longer actively marketed
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Many studies have been carried out in neonates and inỉants 
to  evaluate the use and detennine the dose of aminoglyco- 
sides w hen used in  once-daily or in extended-interval 
dosing regimens.7'17

1. American Academy of Pediairics. 2012 Red Book: Reporĩ o f the Committee 
ơn Infeđious Diseasa. 29th ed. Elk Grove Village, Illinois. USA: American 
Academy of Pediatrics. 2012.
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protocoỉs ỉn 195 neonaies. Am J  Heaìth-Syst Pharm 1998; 55: 228Ỡ-9.

5. Yeung MY, Srayth JP. Targetỉng gentam itín concemrations in babies: 
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dose imerỸal. Aust J  Hosp Pharm 2000; 30: 9^-101.
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study: a randomlsed comroUed trial. Lanẹet 2005; 365: 573-8.

13. Nestaas E, ti  aì. Aminogỉycoside extended imerval dosing in neonates is 
safe and eỉĩecrive: a meta-analysls. Arch Dừ Chiỉd Petaỉ Nionaiaỉ EJ 2005; 
90: F294-300.
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from sỉx extended-imerval dosỉng protocols íor neonates. Am J Health- 
Syst Pharm 2005; 62: 823-7.

15. Hale LS, Durham CR. A sữnpỉe. weight-based, extcnded-interval 
gentamicin dosage protocol for neonates. Am J  Health-Syst Pharm 2005; 
62: 1613-16.

16. Khan AM, et ai. Extended-interval gentam idn adminỉstration in 
malnourished children. J Trop Pediatr 2006: 52: 179-84.

17. Hennig s, et al. Target concentration ỉnterventỉon is needed for
• tob ram ydn  dosing in paediatric patíents vrith cystic Gbro>is-a - 

population pharm acokinetỉcstudy. Br J Clin Pharmacrl 2008; 65:502-10.

Adm inistration in renal impairment. Although many 
nomograms, schedules, and rules have been devised for 
the calculation of aminoglycoside dosage in renal impair- 
ment, vvhere possible dosage modification should be based 
on the monitoring of individual phannacokinetic para- 
meteis. Standard dosage calculatìon methods should not 
be used for patients undergoing dialysis as they may 
require supplementary post-dialysis doses.

A review' of antimicrobial dosing in criticaily ill patient 
undergoing renal replacement therapy, suggests that such 
patients should receive a loading dose of 2 to 3mg/kg 
(except for synergy dosing in Those on interminent 
haemodialysis), with the following empirícal maintenance 
doses, dependent on the clinical indication, type of renal 
replacement therapy, and serum-gentamidn concentra- 
tions:
• intermittent haemodialysis: 1 mg/kg (for synergy or mild 

urinary-tract iníections), 1 to 1.5 mg/kg (for moderate to 
severe urinary-ơact iníections), or 1.5 to 2mg/kg (for 
systemic Gram-negative iníections) every 48 to 72 hours

• continuous renal replacement therapy: 1 mg/kg (for 
synergy or mild urinary-tract inlections) or 1 to 
1.5mg/kg (for moderate to severe urinary-ttact iníec- 
tions) every 24 to 36 hours, or 1.5 to 2.5 mg/kg every 24 
to 48 hours (for systemic Gram-negative iníections)

Serum-gentamicin concenơation measurements (drawn 
beíore the run for those on haemodìalysis) should be used to 
hirther adjust the dosing interval. The next maintenance 
dose should be given when serum-gentamidn concentra- 
tions are vvithin the following ranges:1
• for synergy or mild urinary-tract iníectìons: < 1 mg/litre
• for moderate to severe urinary-tract iníections: <1.5 to 

2 mg/litre
• íor systemic Gram-negative bacterial inlections: < 3 to 

5 mg/Iitre
1. H eina BH. a  al. AmimicTobial dosing concepts and  recommendadons 

ỉor CTỈticaỉỉy U1 adult patỉents receỉvỉng continuous renal replacemeni 
therapy o r ỉn tenn inem  hem oduiysis. Pharmaatherapy 2009; 29: 562- 
77.

Méntère'5  disease. Gentam idn and Stteptomydn have 
been used for medícal ablation in advanced Ménière's dis- 
ease (p. 611.2). Although gentam idn given systemically is 
considered to  be more ototoxic than streptomyrin, evi- 
dence from anỉmal studies suggests that intratympanic use 
may be less ototoxic. This, and a higher inddence of 
adverse eHects with sưeptom ydn, has m eant that intra- 
tympanic gentam idn is now preíeưed. Intratympanic 
gentamidn has been reported to control vertigo symptoms 
in the majority of patients, although some have a vvorsen- 
ing of their hearing loss immediately aíter treatment.1-9 1

However, the ideal regimen for intratympanic gentamiđn 
has yet to be deíĩned.

1. Nedzelsld JM, et al. Chemical labyiinthectomy: locaỉ appỉỉcatíon oỉ 
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9.
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7. Cohen-Kerem R. etal. lruratym panỉc gentam idn ỉor Menière's disease: a 
meia-analysis. Laryvgơscppe 2004; 114: 2085-91.

8. Postema RJ, t í  GÌ. Intratym panic gentam iãn iherapy íor conrroỉ of 
venigo in uniỉaieraỉ M enièrc's disease: » prospecrive. double-blind. 
randomized, plocebo-conirolicd trial. Acta ồtolaryngoì 2008; 128: 876- 
80.

9. Pulỉens B. van Benthem pp. Im raiym panic geniam idn íor Ménỉère's 
disease or syndrome. Avaílable in The Cochrane Database oí Sysiematic 
Rcviews: Issue 3. Chichesier. John VVilcy; 2011 (accessed 17/06/13).

Adverse Effects
The aminoglycosides con prnduce irreversible, cumulative 
ototoxicity. This aííects both the cochlea (maniíest as 
hearing loss, initially of higher tones, and vvhich, because , 
speech recogniũon relies grcatly on lower Irequencies, may I 
not be ai Hrst apparent) and the vestibular System (manưest I 
as dizziness or vertigo). The incidence and relative toxicity Ị 
wúh diííercnt aminoglycosides is a matter of some dispute, Ị 
but nedlmicin is probably less cochleotoxic than gentamicin ị 
or tobramycin, and amikacin more so. Netilmicin also 1 
exhibits less vestibular toxiđty than gentamicin, tobra- Ị 
mycin, or amỉkacin, while streptomycin produces a high i 
inddence of vestibuiar damage. Vestibular damage is more Ị 
common than hearing loss in patients receiving gentamicin. I 

Reversible nephrotoxidty may occur and acute renal 
íailure has been reported. often in assodation with the use 1 
of other nephrotoxic drugs. Renal impairment is usually 1 
mild, although acute tubular necrosis and interstitial Ị 
nephritis have occuned. Decreased glomerular íilưation 1 
rate is usually seen only aíter several days, and may even 
occur aíter therapy has stopped. Electrolyte dỉsturbances 
(notably hypomagnesaemia, but also hypocalcaemia and 
hypokalaemia) have occurred. The nephrotoxidty of 
gentamidn is reported 10 be largely due to the gentamidn 
c 2 component.

Although particularly assodated with high plasma 
concentrations, many risk íaaors have been suggested for 
ototoxidty and nephrotoxidty in patients receiving amino- 
glycosides—see Precautions p. 308.3.

Aminoglycosides possess a neuromusculàr-blocking 
action and respừatory depression and muscular paralysis 
have been reported, notably after absorption from serous 
sudaces. Neomydn has the most potent aa ion  and deaths 
have been assodated vvith its use.

Hypersensitiviry reaaions have occurređ, espedally aíter 
local use. and cross-sensitivịty between amínoglycosides 
may occur. Very rarely, anaphylaaic reactions to genta- 
m idn have occurred. Some hypersensitivity reaaions have 
been attributed to the presence of sulRtes in parenteral 
íormulations, and endotoxic shock has also been reported. ■ 

Inlrequent effects reported for gentamidn indude blood 
dyscrasias, puipura, nausea and vomiting, stomatitis, and 
signs of liver dyslunction such as increased serum- 
aminotranslerase values and increased serum-bilirubin 
concentrations. Neurotoxidty has occurred, with both 
peripheral neuropathies and cenưal symptoms being 
reported induding encephalopathy, conhision, lethargy, 
halludnations, convulsions, and memal depression.

Aưophy or fat necrosis has been reported at injection 
sites. There have been isolated reports of meningeal 
irritation, arachnoidiãs, polyradiculitis, and ventriculitis 
after inưathecal, intracistemal, or inưaventricular use of 
aminoglycosides. Subconjunaival injection of gentamidn 
may lead to pain, hyperaemia, and conjunctival oedema, 
while severe retinal ischaemia has tollovved inưa-ocular 
býection.

Effects on the ears. Reviews and reíerences to aminogly- 
coside-induced oiotoxicity.
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Effects on the skin. Periocular ulcerative dermatitis ha: 
been reponed in some nevvbom iníants following the rou 
tine use of gentamicin ointment íor ocular inteaior 
prophylaxis. The dermatitis was thought to be due to i 
d irea  vaso-occlusive effea of gentam ián on the blooc 
vessels of the eyelid; hotvever, the possibility of a hyper 
sensitivity reaa ion  or the synergistic action of gentamicir 
and the preservative could not be excluded.1

1. Binenbaum G. tí  al Periocular ulcerative dermaiitis assodated vviri 
gentam idn ữintm ent prophylaxis in nevvboms. J  Pediatr 2010; 156: 320- 
1.

Endotoxin reactions. Reports of endotoxin reactions asso 
ciated with intravenous gentamión have been received b> 
the CDC and the FDA in the USA.1 AJthough endotoxin 
concenưations in the injeaions used were vvithin USP 
limits, giving a single daily dose rather than divided doses 
was thought to have resulted in toxic serum concenua- 
tions of endotoxins.1-3

ỉ. CDC. Endotoxin-likc reaaions assoõaied w iih intravenous genta- 
m idn— Caliíữmia, 1998. M M m  1998: 47: 877-80.

2. Krieger JA. Duncan L  G cn u m ld n  contam inated svith endotoxin. NEngl 
J  Med 1999; 340: 1122.

Treatment oỉAdverse Effects
Aminoglycosides may be removed by haemodialysis or to a 
much lesser extern by peritoneal dialysis. Calcium salts 
given inưavenously have been used to counter neuro- 
muscular blockade; the etíicacy of neostigmine has beer 
variable.

For reterence to the potentỉal for calcium-channel 
blockers to reduce aminoglycosidc-rclated nephrotoxicity 
see Kidney Disorders, underUses of Verapamil, p. 1523.1.

Precautions
Gentamidn is conưa-indicated in patients with a history ol 
hypersensitivity to it, and probably in those hypersensitive 
to other aminoglycosides. It should be avoided in patients 
vvith myasthenia gravis, and great care is requữed in 
patients with parkinsonism and other conditions char- 
acterised by muscular weakness.

The risk of ototoxicity and nephrotoxidty hom  amino- 
glycosides is increased ai high plasma concentrations and il 
is therefore generaliy desirable to determine dosage 
requirements by individual monỉtoring. In patients 
receiving Standard multiple daily dose regimens oi 
gentamidn, dosage should be adjusted 10 avoid peak 
plasma concenưations above lOmicrograms/mL, or trougb 
concentrations (immediately before next dose) exceeding 
2 micrograms/mL. Local guidebnes on serum concenttation 
should be consulted vvhere once-daily dosage regimens are 
used. Monitoring is particularly important in patients 
receiving high doses or prolonged courses, in iníants and the 
elderly, and in  patients vvith renal impairment, who 
generally requừe reduced doses. Ít is also im portant in 
patients with cystic Đbrosis or signiũcant obesity; again, 
altered doses may be required. See Pharmacokinetics 
p. 309.3 for other patient groups in whom pharmacokúietics 
may be altered. lmpaired hepatic íuna ion  or auditory 
íunrtion, baaeraem ia. tever, and perhaps exposure to loud

All cross-references reíer to entries in Volume A

http://pediatrics.aappubIications.org/cgi/reprim/


Gentamicin Sulfate 307

noises have also been reported to  increase the risk of 
ototoxidty, while drculatory volume depletion or hypo- 
tension, liver disease, or íemale sex have been reporteđ as 
additional risk fadors for nephrotoxidty. Regular assess- 
m ent of auditory and renal hmction is particularly necessary 
in patients w ith additional risk íactois.

Topical application of gentam idn into the ear is 
contra-indicated in patients vvith known or suspected 
perioration of the ear drum.

Use of aminoglycosides during pregnancy may damage 
the eighth cranial nerve of the fetus.

Breast feeding. A study' involving 10 mothers given 
gentam idn and their breast-fed inỉants íound measurable 
gentam idn concenơations in the serum of 5 of the 10 
neonates, indicating that appredable gasưointestinal 
absorption had occurred. It was, however, considered that 
these low concentrations would not cause dinical eữects 
and the American Academy of Pediatrics2 also considers 
tha t the use of gentam idn is usually compatible with 
breast íeeding.

1. Ceỉỉỉoglu M. et ai. ổcntamỉtin excrétíon and uptake from breast mílk by 
nursỉng Lníàncs. Obstet Gyneeot 1994; 84: 263*5.

2. American Academy o ỉ Pedỉatrics. The transỉer of drugs and other 
Chemicals imo human miỉk. Pediatria 2001; 108: 776-89. [Retữed May 
20Ỉ0Ỉ Correctíon. ibừL; 1029. Also avaỉlable ac hnp://aappoỉỉcy. 
aappublications.org/cgi/coment/full/pediatrics%3b 108/3/776 (accessed 
27/05/04)

Interíerence with assay procedures. The implications oí 
drug interíerence vvith ạssays for aminoglycosiđes have 
been reviewed.' Other antimicrobials and antineoplastics 
may alter the results of microbiological assays but this can 
be overcome by selection of an appropriate assay organ- 
ism.

Microbiological assays for aminoglycosides in samples 
also containing mipenem could be accomplished by using 
cysteine hydrochloride to inacũvate imipenem, which is 
stable to most beta-lactamases.2 Because aminoglycosides 
may be inactivated by penidỉlins and cephalosporins, it has 
been recommended that aminoglycoside sampling tũnes 
should be chosen to coindde with a trough plasma 
concentration for the beta lactam. Samples should be frozen 
ư there is to be a delay beíore they are assayed3 or a 
penidllinase added. However, one group of workers have 
reported loss of gentamicin activity aíter storage at -60 
dẽgrees before assăy.4 Furthermore, there have been reports 
tha t concenơations of aminoglycosides in patients also 
gi ven beta lactams ha ve been overestimated using a 
homogeneous enryme immunoassay, probably because of 
an inability to diổerentiate betvveen active drug and 
inactivated Products.5-6

The radionuđide gallium-67 interíeres with radio- 
enzymatic assays. and it has been suggested that an agar 
dưỉusion method should be used in patients who have 
recẹived a gallium scan.7-*

Heparín has been shovvn to produce underestimation oí 
aminoglycoside concenưations w hen using microbiologĩcal, 
enzymatic, or immunoassays.9' 11 It has been recommended 
either that serum should be used or that blood samples 
should not be collected in heparinised tubes or hom 
indvvelUng catheter lines. Some consider that concentra- 
tions of heparin in the blood of patients receiving heparin 
are too low to aữect gentam idn.12

Falsely low concentrations of aminoglycoside have also 
been reported in microbiological assays in the presence of 
zinc salts.11

Heat ưeatment of whole blood to inadivate human 
immunodeíiciency virus leads to an increase in the 
concentration of gentam idn subsequently found on assay.14

1. Yossdson-Supmúne s. Drug imerterenccs wiih plasma assays in 
therapeutỉc drug moniioring. Cỉin Pharmacokinet 1984; 9: 67-87.

2. McLeod KM, ti  ai. Gentamirin assay ỉn the presence of imipenem. J 
Antimicrob ơtemocher 1986; 17: 828—9.

3. Tindula RJ. t í  aỉ. Aminoglycosidc inactivacion by penicỉUtns and 
cephalosporins and Us impaa on drug-levcỉ monitoring. Drug ỉnteU Clin 
Pharm 1983; 17: 906-8.

4. Carlson LG, tí  at. Potential liabUỉúes oi gentamirin homogeneous 
enzyme iưimunoassay. Aĩttimicrob A$ents Chemother 1982; 21:192-4.

5. Ebert s c , Clemenri WA. In vitro ínactivation of gentamỉdn by 
carbentcỉllìn, compared by Emỉt and microbiologỉcal sssays. Drug Ịnteỉl 
airt Pharm 1983; 17: 451.

6. Dalrrudy-Israeỉ c  tí  aỉ. TỉcardUỉn and assay oỉ tobramydn. Amt btíem 
Med 1984; 100: 460.

7. Bhattacharya l  tí  aỉ. Effects o! radỉopharmaceutícals on radỉoenzymatíc 
assays of aminoglycúside antibiotícs: interíerence by gaUium-67 and ỉts 
eỉỉmỉnatỉon. Anứmienb Agenís Chemơther 1978; 14:448-53.

8. Shannoo K. tí  al. Interỉerence vvith gentamicin assays by gallium-67. J 
Aniừniavb Chemother 1980; 6: 285-300.

9. Niỉsson L  Factors aữectỉng gentamỉdn assay. Antùmarob Agatís ơtemother 
1980; 17: 918-21. Correõỉon. ữid.; 18: 839.

10. Nỉlsson L. t í  át. Inhỉbìtion oỉ amỉnoglycosỉde actívỉty by heparin. 
Antimicrob Agents chemother 1981: 20: 155-8.

11. 0'Connell MB, tí  a i  Heparin ỉnteríerence wỉth tobramydn. netũmidn, 
and gentamỉdn concentrations detẽrmỉned by Emit Drụg Inteỉỉ ơ in  
Pharm 1984; 18: 503-4.

12. Regamey c. tí aì. Inhibitory eỉĩect of heparỉn on gentamldn 
concemrations in blood. Antừnicrob Agtnís Chemother 1972; 1: 329-32.

13. George RH, Heaỉỉng DE. The effea of zỉnc on aminogỉycosĩde assay. J 
Antimicrob Chemothcr 1978; 4: 186.

14. Eỉey A. t í  a i  Eữect oỉ heat on genỉamỉdn assays. Lanctí 1987; 11: 335-6.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Potphyria Centte Svveden, dassihes gentamicin as not 
porphyrinogenic; it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Avaỉlabỉe at: http://www. 
drugs-porphyria.org (accessed 04/10/11)

Interadions
Use o£ other nephrotoxic drugs (induding other amino- 
glycosides, vancomydn, some cephalosporins, ddosporin, 
dsplatin, and Qudarabine), or of potendally ototoxic drugs 
such as etacrynic add  and perhaps íurosemide, may 
increase the risk of aminoglycoside toxidty. It has been 
suggested that use oí an antiemetic such as dimenhydrinate 
may mask the early symptoms of vestibular ototoxiãty. 
Care is also required ư other drugs vvith a neuromuscular- 
blocking action are used (see Atracurium, p. 2032.1). The 
neuromuscular-blocking properties of aminoglycosides may 
be suffident to provoke severe respiratory depression in  
patỉents given general anaesthetics or opioids.

There is a theoretical possibility that the antibacterial 
eữects of amỉnoglycosides could be reduced by bacteriostatic 
antibacterials, but such combinations have been used 
succcssíully in practice.

Since aminoglycosides have been show n to be 
incompatible w ith some beta lactams in vitro (see 
Incompatibility, p. 304.3), these antíbaaerials should be 
given sepárately ư both are required; antagonism in vivơ has 
been reported only In a few patients with severe renal 
im pairm ent, in w hom  aminoglycoside activity was 
diminished. Aminoglycosides- have synergistic activity 
with some beta lactams in vivo (see Antimicrobìal Action, 
p. 309.2).

Renal excretion of zaldtabine may be reduced by 
aminoglycosides.

For reports of severe hypocalcaemia in patients treated 
with aminoglycosides and bisphosphonates, see p. 1177.2.

Gentamidn may inhibit a-galactosidase activity and 
should not be used with agalsidase alfa or beta.

Antimicrobial Action
Gentamidn is an aminoglycoside antibiotic and has a 
bacteriddal action against many Gram-negative aerobes and 
against some strains of staphylococd.

Mechanism of actitm. Aminoglycosides are taken up into 
sensitive baaeriaỊ cells by an active transport process vvhich 
is Ịnhibited in anaerobic, acidic, or hyperosmolar 
environments. Within the cell they bind to the 30S, and 
to some extern to the 50S, subunits of the baaerial 
ribosome, inhibiting protein synthesis and generatíng erron 
in the transcription of the genetic code. The m anner in 
which cell death is brought about is imperfectly understood, 
and other mechanisms may contribute, induding efieas on 
membrane permeability.

Sptctrum of actívity. The íollovring pathogenic organisms 
are usually sensỉtive to gentamidn (but see also Resistance, 
belovv).
• Many strains of Gram-negatíve bacteria induding spedes 

o{ Brucelỉa, Calymmatobacterium, Campyỉobađer, Citrobader, 
Escheríckia, EnUrobacter, Francừella, Kkbsừlla, Prvtais, 
Providenáa, Pstudomonas. Serratía. Vibrio, and Yersinia. 
Some activity has been reported against isolates of 
Neừseria, although aminoglycosides are rarely used 
dinically in neisserial iníections.

• Among the Gram-positive organisms many strains of 
Staphylococcus aureus are highly sensitive to gentamidn. 
Listerìa monocytogcnts and some strains of Staph. 
epidermidừ may also be sensitive to gentamidn. but 
enterococd and streptococci are usually insensitive to
g e n ta m ic in .

• Some actinomycetes and mycoplasmas have been 
reported to be sensitive to gentamidn, but mycobaaeria 
are insensitive at dinically achievable concentrations.

• Anaerobic organisms, yeasts, and íungi are reslstant. 
Ađivity with other antímicrobials. Gentamidn has synergy 
vvith beta lactams, probably because the eữects of the latter 
on banerial cell walls enhance aminoglycoside penetration. 
Enhanced a a i  vi ty has been shovvn vvith a penidllin (such as 
ampidllin or benzylpenidllin) and gentamicin against the 
enterococd, and gentam ỉdn has been combined with an 
antipseudomonal penỉdllin such as ticarcillin for enhancẽd 
activity against Pĩeudomonas spp., and vvith vancomỵdn for 
enhanced activity agaỉnst staphylococd and stréptococd.

Resừtance to the aminoglycósides may be acquired by 
three main mechanisms. The first is by .mutatton of 
ribosomal target sites leading to reduced alữnity for binding; 
this type of resistance is generally only relevant for 
stteptomydn and, even then, it appears to be rare Ịn Gram- 
negãtive baaeria. Secondly, penetration of aminoglycosides 
into baaerial cells is by an oxygen-dependent acđve 
ưansport process and resistance may occur because of 
elimination or reduction of this uptake; when it occurs this

generally results in aoss-resistance to all aminoglycosides. 
Thirdly, and by ỉar the most important cause oỉ resistance to 
the aminoglycosides, is inactìvation by enzymatic modibca- 
tion.

Three main dasses oí enzyme coníerring resistance have 
been íound, operating by phosphorylatioa acetylation, or 
addition of a nudeotide group, usually adenyl. Enzyme 
production is usuaỉly plasmid-determined and resistance 
can thereíore be transíerred between baaeria, even of 
diííerent spedes. Resistance to other antibaaerials may be 
transíerred at the same tìme. In Staph. aureus, transỉer of 
resistance is more likely when these drugs are used 
topically.

Each type of enzyme produces characteristic pattem s of 
resiỉtance, but theữ overỉapping and varìable afflnities for 
theữ substrates result in many permutations of aoss- 
resìstance to the diỉỉerent aminoglycosides. The different 
erưymes vary in their diỉtribution and prevalence in 
diữerent locations, and at diỉíerent times, presumably with 
variations in antibaaerial usage, but relatíonships to the use 
of spedũc aminoglycosides are diỉ&cult tọ  establish. These 
variatíons in drug sensitivity require local testing to 
determine resistance and establish susceptibility oỉ baaeria 
to the aminoglycoside being used, but such local variations 
mean that estimates of the inddence oỉ resistance are of 
limited value.

In general, the occurrence of resistant pathogens seems 
to have been greater in Southern than in nortbem  Europe, 
and perhaps greater in the USA than in  Europe. There has 
been particular concem over the inaeasing inddence of 
high-level gcntamidn resistance among enterococci (in up 
to 30% of isolates ừom  some centtes), since they abeady 
possess inherent or acquired resistance to many drugs, 
induding vancomydn in some cases. A shnilar problem 
exists with gentamidn resistance in metìdllin-resìstant 
strains of Staph. auTĩus. Such multiply-resistant strains pose 
a major therapeutíc problem in those centres w here they 
occur, since the usual synergistíc combinations w ith other 
antibaaerials are ineữective. However, resuỊts bom  some 
centres indỉcate that rational use of a wider range of 
aminoglycosides (induding am ikadn which is not aỉỉeaed 
by most of the amỉnoglycoside-degrading enzymes) has 
resnlted in a modest decline in overall aminoglycoside 
resistance.
Reíerences.
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Pharmacokinetics
Gentamicin and other aminoglycosides are poorly absorbed 
bom the gastrointestinal trad  but are rapidly absorbéd after 
íntramuscular injection. Average peak plasma concentra- 
tions of about 4 mÍCTOgrams/ml. have been attained in 
patients with normal renal function 30 to 60 minutes after 
an intramuscular dose equlvalent to gentamidn 1 mg/kg, 
which is sinùlar to concenttations achieved aber intta- 
venous inhision. There may be considerable ỉndividual 
variation. Several doses are required beíore plasma 
equilibrium concenưations occur and this may represent 
the saturatíon of binding sites in body tissues such as the 
kidney. Binding of gentamicin to plasma proteins is usuaUy 
low.

On parenteral use, gentamidn and other aminoglyco- 
sides diííuse mainly into extracellular Auids. Hovvever, there 
is little diffusion into the CSF and even when the meninges 
are inllamed effective concentrations may not be achieved; 
diffusion  in to  th e  e y e  is a lso  p o o r. A m in o g ly co s id es  d iffuse 
readily into the perilymph of the inner ear. They cross the 
placenta but only small amounts have been reported in 
breast milk.

Systemic absorption o£ gentamicin and other amino- 
glycosides has been reported after topical use on denuded 
skin and bums and on instillation into, and irrigation o£, 
vvounds, body-cavities (except the urinary bladder), and 
joints.

The plasma eliminatìon haU-Ufe for gentamidn has been 
reported to be 2 to  3 hours though it may be considerably 
longer. ỉn neonates and patients vvith renal impairment. 
Gentamidn and other aminoglycosides do not appear to be 
metabolised and are excreted virtually unchanged in the 
urine by glomeralar Hltration. At steady State at least 70% oỉ 
a dose may be recovered in the urine in  24 hours and uriné 
concenữations in excess of 100 mÌCTOgrams/mL may be 
achieved. However, gentamidn and the other amindglyco- 
ỉides appear to accumulate in body tíssues to some extern, 
mainly in the kidney, although the relative degree to which 
tbis occurs may vary vvíth dưterent aminoglycosides. 
Release bom  these sites is slow and small am ounts of 
anúnoglycosides may be deteaed in the urine for. up to 20
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days or more after treatment stops. Small amounts of 
gentamidn appear in the bile.

The pharmacokinetics of the aminoglycosides are 
aííected by many lactors. which m ay become signihcant 
because of the relatively small diỉỉerence between 
therapeutic and toxic concentrations, reiníordng the need 
íor monitoring.
• Absorption hom  intramuscular sites may be reduced in 

critically ill patients, espedally in conditions that reduce 
perhision such as shock, resulting in red u ced  p lasm a 
concen tra tions. Plasma concentradons may also be 
reduced in  patíents with conditions vvhich expand 
extracellular ũuid volume or increase renal dearance 
induding asdtes, drrhosis, heart íailure, malnutrìtion, 
spinal cord injury, bums, cystic Sbrosis, and possibly 
leukaemia. Clearance is also reportedly increased in 
intravenous drug abusers, and in  patients vvho are 
íebrile.

• In contxast. renal impairment or reduced renal dearance 
for any reason (for example in neonates with immature 
renal hinction, or in the elderly in  vvhom glomerular 
lunction tends to decline vvith age) can result in 
markedly inc reased  p lasm a co n c en tra tio n s  and/or 
prolonged haư-lives. However, in neonates initial plasma 
concentrations may actually be reduced, due to a larger 
volume of distribution. Plasma concentrations may also 
be higher than expeaed for a given dose in obese patients 
(in whom extracellular volume is low relative to tveight), 
and in patients with anaemia.

Renal dearance, and hence plasma concenưations, of 
aminoglycosides may vary according to a drcadian cyde, 
and it has been suggested that this should be taken into 
account w hen  determ ining and comparing plasma 
aminoglycoside concentrations.
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Preparatỉons
Preprielary Preparatians (details are given in Volume B)

Single ingredient Preparationi. Arg.: Gentaderm; Gentamina; 
Gentapharma; Gentaren; Gentolert; Glevomidna; plurisemina; 
Provisual; Rupegen: Sintepult; Austral.: Genoptiq Austria: 
Gentax; Reíobadn; Sulmydn; Belg.: Geomydne; Braz: Emis- 
genta; Garadn; Garamidna; Garamint; Gentagran; Gentamidl; 
Gentamil; Gentamisan; Gentaron; Vitamidnt; Canad.: Diogent: 
Garamyõn; Gentạk; Chile. Gentalyn; Gentisal; Ohagen; China: 
rte Li Tai ( * * * ) ;  Rui Bei Ke ( á í l í ỉ ) ;  Wei Lun (ỉtfè); Cz.: 
Garamycin; Denm.: Garamycinf; Gentacoll; Hexamyõn; pin.: 
Gensumydn; Gentacoll; Fr.: Gentalline; Ger.: Gendn; Gent- 
Ophtal; Genta+Í Gentamytrext; IníectoGenta; Reíobadn; Sul- 
mydn; Terramydn Nf; Gr.: Aníomilan; Centaurin; Cortolexan; 
Dabroson; Diakaimon; Epabe; Fiipeìntí]; Garamydn; Garbilo- 
dn; Gentagen; Gentamedin; Octoret; Septospes; Yedoc Bong 
Bong: Gaiamydn; Genoptict; Miramydn; Hung.: Garamydnt; 
India: Andregen+; Bactigen; Biogaradn; Emugent; G Mydn; G- 
Mydn; G20/80; Garamax; Garamyrin; Genka; Genkind; Gen- 
mydn; GensaC Genster; Gentadp; Gentact; Gentalab; Gentam; 
Gentaril; Gentasia; Gentasporin; Gentate; Genticyn Eye/Ean 
Genticyn; Gentỉna; Genty; Gentyric Gerodn; Indogenta; Ingen; 
Intagenta; Intragen; Ketajet Lyramydn; Mydn; Mygenta; 
Optoõn; Indon.: Baltidn; Biodermt; Dermabiotikt; Dermagen; 
Hthigent; Garabiotìct; Garamyđn; Garapon; Garexin; Genta- 
cyl-h Gentamerck; Gentamisint; Ikagen; Isotic Tunact; Koni- 
gen-fc Licogenta; Nĩchogendn; Ottogenta; Sagestam; Salgen; 
Saltidn; Tĩmact; Xũnex Konigen; IrL: Cidomydn; Genoptíct; 
Gentidn; Israel: Gentatrim; Lacromydn; Optí-Genta; ItaL: 
Cidozũũb Eutopic Genucream; Gentalyn; GenticoL Gentomil; 
Nemalin; Ribomirin; Tadgen; Malaysia: Beagenta; Garamydn; 
Garasent; Mỉiamydn; Mex.: Beramidna; PustermicinaÝ; G-If; 
Garacollt; Garakadn; Garalenỷ; Gaiámicina; Gedidn; Genemi- 
dn; Genkova; Genrex; Genser; Genta-Micron; Genta; Gentamil; 
Gentapat; Gentazaf t ,  GentazoI; Gentìaloquin-ị-; Geradn; Ikatìn; 
Liỉegiam; Progent; Qtiilagen; Servigenta; Tamidn-G; Tamigen; 
Tondex; Tremax; Yectamidna; Neth.: Garacol; GentamytrexỶ; 
Norw.: Garamydn+; Gensumydn; NZ: Genoptic Philipp.: 
Agentam; Bellagen; Garamydn; Garazin; Gedtam; Genom; 
Gentamytrext; Gentaxin; Genttobex; Klontan Migentax; Mino- 
glenỷ; Mydn; Obogen; Opthagen; Orimed; Rocygen; Servigen-

ta; Tangyn; Topigen; PoL: Garamydn; Port.: Cronocol; Gara- 
lone; Genta Gobens; Gentalin; Gentodl; Ophtagram; Septopal; 
S A fr .:  Cidomycint; Garamydn; Sabax Gentamix; Sterisol Fer- 
mentmydnt; s ingapore:  Colircusi; Dennogen; Garasent; Gen- 
optict; Gentamytrex; Genupro; Gentasol; Mứamydn; Optigen; 
Spain: Genta Gobens; Gevramydnt; Rexgenta; Swed.:
Garamydn; Gensumydn; Sw itz.: Garamydn; Ophtagram; 
Thai.: Garamydn; Genddal; Genta-Oph; Genta; Gentadn; Gen- 
taderm; Gental; Gentavvin; Gentrex; Grammidn; Grammixin; 
Miramycin; skinlect; Versigen; Turk.:  Genmisin; Gentat; Gen- 
tagut; Gentamed; Genthaven Gentreks; Getamỉsin; Getasint; 
UAE: Gental; VK: Cidomydn; Gentìdn; USA: Garamydn; Gen- 
optic Gentaddint; Gentak; Gentasol; Ocu-Mydn; Veneĩ.: Gen- 
talyn; Gentamilan; Gentiỉul; Solgenta.

Muhi-ingredient Preporotions. Arg.: Adenil; Anginotrat; Bacticort 
Complex; Bacticon; Baaisonat; Becortin; Betacort plus; Blamy; 
Butimerin Complex; Calmurid; Cevaderm; Cicatrizol; Ciprocort; 
Cuta Crema; Denvercrem; Dercotex; Dermizol G; Dermizol 
Trio; Dermoperative; Dermosona; Dexamytrex; Dicasone Com- 
plex; Diprogenta; Factor Dermico; Filoderma PIus; Filoderma; 
Genamict; Gentader; Gentacon PIus; Gentasol; Griseocrem; 
Hilamonil Crema; Lazar-Con Complex; Lichensa; Linlol Dermi- 
co; Lisoderma; Macril; Magicrem; Microsona C; Miklogen; 
Monizol Con Crema; Otalex G; Otononhia; Pancutan; Provi- 
sual Compuesto; Quadriderm; Quiacon G Plus; Quiacort G; Sir- 
otamicin BG; Tribiocort; Triciía; Tricur; Tridermal; Triliver; Tri- ị 
plex; Viiacortil: Austral.: Palacos E vvith Garamydnt; Palacos R 
with Garamydnt; Sepiopalt; Austria: Decoderm Compositum; 
Decoderm trivalcntf; Dexagenta; Diprogcnta; Septopal; Volta- 
micint; Belg.: Decoderm Compositumt: Dexagenta-POS; Dura- 
coll; Inlectoílamt; Septopal; Braz.: Beiogenta; Cauierex; Crc- 
mederme; Diprogenta; Diprozil; Duotrat; Garasone; Gentacort; 
Gino Cauterex; Permut; Poliderms; Quadribeta; Quadriderm; 
Quadrihexal; Quadrikíni-; Quadrilon; Quadriplust; Qualiderm; 
Septopal; Tetraderm; Canad.: Diprogen; Garasone; Pemasone; 
Valisone-G; Chile. Diprospan G; Gentasone: Labosona G; Mix- 
gen; Oítagen Compuesto; Palacos E con Geniamidnat; Palacos 
R con Gentamidnat; Perlas De PMMA con Gentamidnat; 
China: chanyanling Guan Xin Ke (HÍSiĩi); Inlecto-
flam (ễb$ĩf): -linquan (ầ7^): Muli (s  ý]): Qiyu (ốĩtt); Septo- 
pal (S iS iỂ ỉtl): Voltamidn (SH i6f); Cz.: Belogent; Dexa- 
Gentamicin; Garasone; Denm.: Septopalt; Fin.: Celestoderm 
cum Garamycin; Sepiopal; Fr.: Indobiotic: Septopalt; Ger.: 
Cibadamt; Decoderm Comp; Dexa-Geniamidn: Dexagent-Oph- 
tal; Dexamytrex; Diprogenta; Heraeus PMMA Kette G; Inũane- 
gent; Palasept G-ị-; Relobadn Bone Cement R; Reíobadn Plus 
Bone Cement; Reỉobacin Revision; Septocoll; Septopal; Smart- 
Mix Cemvac GHV; SmartSet GHV; Suimydn mit Celestan-V; 
Terracortril Dexagentat; Gr.: BV 17G; Celestoderm-V vvith 
Garamydn; Dermobeta; Dexamyơex; Garamat; Gentadex; 
Helpogen; Luzin; Palacos R with Gentamydn; Propiogenta; 
Septopal; Upanil; Hong Kơng: Beta-Gentat; Clobert-Gf; clobe- 
ta-G; Clotrim-Bt; Cobetsolt; Conazole; Dermadolt; Derma- 
íactef; Dermal G; Diprogenta; Garasonc; Lycobeta-G; Quadri- 
derm; Septopalỷ; Triderm; Tridevvelt; Triditol-G; Hung.: 
Garasone; Gentasont; Septopalị; India: ABC Derm; Alclos-GM; 
Alcoderm; Alidcrma; Aloederm-G; Atderm; Bađasia-CG; Bal- 
derm; BC-Zole; Bedasone-GM; Beclex-GM; Bedodd-G; Bedo- 
lab-CG; Bedotis-CG; Bedozen; Becmet-CG; Becmet-CG; Bec- 
met-G; Becmet-GM; Belar-G; Benda; Bestopic; Betagel-G; 
Betamil-GM; Betanate G; Beianate GM; Betaspi-GM; Betne- 
derm GM; Bemovate-GM; Betzee-G; Beizee-GM; Caltec; Can- 
diderma; Candigen-BG; Canoderma; CGM; Clobadenrn-GM; 
dobasia-GM; Clobccos-GM; clobequad; Cloberis-GM; Clobe- 
sym-GM; CIobeta-CF; CIobetamil-G; clobquad; cloby; clo- 
derm-GM; Clodip-GM; Clofung GM; Clofung-G; Clogem; clo- 
max-BG; Clomydnt; CIonate-G; Clonate-GM; Clop-G; clop- 
MG; Clos-GM; CIotoI-G: CIotof-GM; Corge-C; Cortiderm-G; 
Cortiderm-GM; Corúsol-G; Cosvate-G; Cosvate-GM; Cutasol- 
GM; Cuticare; Cutivate-GT; Daredenn; Decand BG; Dermaspan; 
Derminol; Dermitop; Dermocrat Plus; Dermonit; Dermotriad; 
Dermowin-GM; Didogenta; Dipgenta: Diprogen; Diprovatc-G; 
Drep; E-Derm; Ecodax-G; Eczido-G; Eczido-GM; Eczido-M; 
Enderm-GM; Epicon-GC; Esgiderm; Etan-G; Etan-GM; Eumo- 
sone-G; FIunec; Fourderm AF; Fourderm; Pubac; GCB; Gem; 
Genta Con B; Genta Con D; Genta Swift-D; Genta Swift; Gen- 
tadp D; Gentacort-FC; Gentacort-MF; Gentalene-C; Gentasia- 
D; Gentasporin-HC; Gentate-B; Genticyn B; Gendcyn HC; Gen- 
topic Gentyl-DM; Gerodn-BM; GMF; Hyton; IFB; Ifydo-G; 
Imidil Plus; Intragen-D; Kloiyl-G; Labosol-GM; Lamonte-BG; 
Leobet-GM; Leobet-GZ; Leta-GM; Lobate-G; Lotril-BG; Lupi- 
derra-G; Lupiderm-GM; Magdo-G; Mediron: Midogenta; Mico- 
cort-G; Nuforce-GM; Quiss; Septopalỷ; Sigmaderm; Tenovate 
G; Translipo-Triple; Indon.: Benoson G; Betagentam; Betasin; 
Biocortt; Celestoderm-V with Garamycin; Cinogenta; Digenta; 
Diprogenta; Diprostat; Garasone; Genolon; Gentacortint; Gen- 
tasolon; Isotic Betaradn; Masuosont; Salgen Plus; Sinobiotikt; 
skỉlone; Skinalt; Sonigen; Synalten; Zensoderm; /ri: Gentisone 
HC; Israel: Aỉlumydn; Betaconen-G; Cidoderm-C; Diprogenta: 
Triderm; ItaL: Betacrcam; Citrizan Antibiotico; Dermabiolene; 
Egerian; Pidagenbeta; Genalíaỷ; Gentaconỷ; Gentalyn Bela; 
Kamelyn; Sterozinil; Vasosterone Oto+; Malaysia: B-Mycin; 
Beprogent; Betagen; Betamethasone G; Diprogenta; Garasone; 
Genta-Dex; Gentadcxa; Joysun; Mex.: Bannidl Compuesto; 
Beclogen; Bedotrin; Betrigen; clotridna; Diprosone G; Garaxni- 
dna-Vf; Garasone; Midobet; Prubagen; Quadriderm NF; 
Qudennin; Triderm; Ncth.: Dexagenta-POS; Dexamytrex; Scp- 
topal; Norw.: Septopal; NZ: CMW Gentamidn; Palacos with 
Garamydn; Smartmix; Smartset; Vacu-Mix Plus with CMW 
gentamidn; philipp.: Combiderm; Dexamynrex; Diprogenta; 
Garasone; Infeaoflam; Ophusone; Quadriderm; Quadrotopic;

Septopal; Triderm; Xetam-Opta; PoL: Bedicon G; Belogent; 
Dexamyttex; Diprogenta; Triderm; PorL: Dexamyttex; Dipro- 
genta; Epione; Gentadexa; Indoblodc; Quadộdenne; Rus.: Akri- 
derm Genta (AxpiuepM reHTi); Akriderm GK (AxpKaepM TK); 
Belogent (Eeaoreirr); Betaderm (EeTaaepM); Betagenot 
(BeTareHOT); Candidenn (KamnutepM); Canison Plus (KaroooH 
rbnoc); Celestodenn-V vvith Garamydn (IỊenecTOAepM-B c 
rapaMHUHHOM); Dexa-Gentamidn (Hexca-reirraMHUHH); Fugentin 
(<I>yreHTHH); Garasone (TapaaoH); Tríderm (TpuaepM); S.Afr.: 
Diprogenta; Palacos R with Garamycin; Quadiiderm; Septopal; 
Singapore. Antasone; B-Tasone-G; Beprogent; Combidenn; 
ConazoIe; Dexa-Gentamidn; Dexamyơexỷ; Diprogenta; Gara- 
soneỷ; Genniderm; Gentrisone; Inlectollam; Modaderm; Neo- 
derm; Retobadn Bone Cement Rf; Saerogenta-A; Septopal; Tri- 
Micon; Triderm; Spain: Celestoderm Gentamidna; Cuaưoderm; 
Diprogenta; Epitelỉzante; FIugenf; Flutenal Gentamỉdnat; Gen- 
tadexa; Interderm; Novoter Gentamìdna; Swed.: Celeston 
valerat med gentamidnt; Switz.: Dexagenta-POS; Diprogenta; 
Infectoflamf; Ophtasone; Septopal; Triderm; Voltamidn; Thai.: 
Beprogent; Beprogenta; Betagen; Betagram; Dermaheu; Dcnec; 
Dexamytrext; Genquin; Gental-F; Inleaodamt; Pred Oph; 
Quadridenn; Reíobacin Bone Cement R; Septopal; Skiníea-B; 
Spearoderm; Turk.: Belogent; Indobiotic; UK: Collatamp EG; 
Gentisone HC; Palacos LV with Gentamidn; Palacos R with 
Gentamidn; Septopal; Vipsogal; ukr.: Betaderm (BeranepM); 
Candiderm (KaHannepM); Clotrex (KnoTpexc); Crcmgen 
(KpeMreH); Gentaxan (reHTaxcaH); Triacutan (TpMaityraH); Tri- 
derm (TpxnepM); USA: Pred G; Venez.: Betadenn con Gentami- 
cina; Celestoderm con Gentalyn; Diprogenta; Garabet; Gara- 
sonc; Genúdexa; Gentidexa; Quadriderm; Triderm; 
Tridetarmon.

pharmacopoeiol PreparaKons
BP 2014: Gentamidn and Hydrocortlsone Acelate Ear Drops; 
Gentamidn Cream; Gentamidn Ear Drops; Gentamicin Eye 
Drops; Gentamidn Injection; Gentamidn Ointment;
USP 36: Gentamidn and Prednisolone Acetate Ophthalmic 
Oinunent; Gentamicin ]njection; Gentamidn SuIIatc Cream; 
Gentamidn Sultate Ointment; Gentamidn SuUate Ophthalmic 
Oinunent: Gentamidn Sulỉate Ophthalmic Solution.

Gramicidin IBAN, riNNi
Gramicidin D; Gramicidin (Dubos); Gramicidinà; Gramicidi- 
nas; Gramicidine; Gramicidinum; Gramisidiini; Gramisidin; 
rpaMMUM/ỊMH.
Ờ 6 1405-97-6.
ATC— R02AB30.
ATC Vet — QR02AB30.
UNII —  5IE62321P4.

NOTE. The name gram iddin was {ormerly applied to 
tyrothridn.
Ptiarmacopoeias. In Eur. (see p. vii), Jpn. and us.
Ph. Eur. 8: (Gramiddin). It consists oí a íamily of 
antimicrobial linear polypeptides usually obtained by 
extraction írom tyrothridn, the complex isolated from the 
lermentation broth of Badllus brevừ. The main component is 
gramicidỉn A l, together vvith gramiddins A2, B l, Cl, and 
C2 in particular. The potency is not Iess than 900 units/mg 
calculated with reíerence to the dried substance. A vvhite or 
almost white, slightly hygroscopic, ctystalline powder. 
Praaìcally insoluble in  vvater; sparingly soluble in alcohol; 
soluble in methyl alcohol. Store in airtight containers. 
Protect from light.
USP 36: (Gramiddin). An antibaaerial substance produced 
by the growth of Baáỉlus brevis (Badilaceae); it may be 
obtained ừom tyrothridn. It has a potency of not less than
900 micrograms of gram iddin per mg, calculated on the 
dried basis. A w hite or practically white. odourless, 
crystalline, powder. Insoluble in  water; soluble in alcohol. 
Store in airtight containers.

Profile
Gramiddin has properties similar to those of tyrothricin 
(p. 386.1) and is too toxic to be given systemically. It is used 
topically for the local treatm ent oi susceptible iníectìons 
usually vyith other antibacterials such as neomycin and 
polymyxin B, and oíten with a corticosteroid as weD.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Potphyria Centre Sweden, dassihes gramiádin as pos- 
sibly porphyrinogenic; it should be used only when no 
saíer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database for Acute Porphyria. Available al: http://www. 
dnigs-pon>hyria.org (accessed 17/10/11)

Preparations
Proprietory Preparationỉ (details are given in Volume B) 

Single-ingredient Prepararions. Gr.: Neo-Argidlline.

Muhiingredient PreparaKons. Arg.: Antíbiocort; Aseptobron N; 
Aseptobron N; Biotaer Nasalt; Bucoangin N; Caext; Camot 
Colutorio; Collubiazol N; Expenosan Caramelos; Gargaletas;

All cross-reíerences reter to entries in Volume A

http://www
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G raneodin  N; G raneodin ; G ripaben Caramclos; K enacom b; 
N asom idna; N eo Coltirot; P an to m etilt; Proetzlotal; Tosedrin 
NF: Austral.: K enacom b; Neosporin-t-; Otocom b O tìc  O todex; 
Soíradex; S o ừ a m y ó n t;  A ustria:  V olon A an tìb ioúkaha ltig t; 
Beĩg.: Mycolog; P o lyspecưan G ram id d in e t; Braz.: Fonergin; 
L onderm -N t; M ud; N eolon D; O rad lo n -A  M; O ndbel; O ndleg; 
O n d p lu s t;  CtouuL: Ak Spor; A ntíbiotic Cream; A ntibiotlc Plus; 
C om plete A ntibiotỉc O in tm e n t D iosporin t; Neosporin; O pti- 
cort; O ptim yxm  PIus; O ptìm yxin; Polysporin Complete; Poly- 
spo rin  For Kids; Polysporin Plus Pain  Relieí; Polysporin Triple 
A n tib io tic  Polysporin; Poly top ic rado-Triacom b; Soừacort; 
S ofram ydn: S o íram ydn ; Triple A ntíbiotíc O in tm ent; V iaderm - 
KC; Chile: O ỉtabiotico; Chitur. K enacom b (M TĩíÊ Ỉ& ữỊB );  
D enm .: Kenalog Com p m ed  M ycostatin t; Soíradex; Fin.: B ah i- 
d n ;  P o lysporin t; Ger.: Polyspectran; Gr.: N eo-Priphen; 
N eosporin; Soửadex; Thllodexine-N ; H ong Kong: C entacom b; 
D erm aw ellt; In -quadeic ren ; KenacombỶ; Neosporin; Polyneos- 
p in t ;  Polyoph; P o lyspeciran t; Soỉradex; Triacom bt; H ung .:  
P o lysport; Indũt:  K enacom b; K enalog-S; Neosporin; Sobracort; 
Indơn .i B leddex; Isotic Enpigi; Neosyd; Solradex; IrL: 
G ran eo d in t; K en aco m b t; Sotradex; Israel: D eim acom bin; ItaL: 
Hta B iocorúlen VC; M alaysũr. K enacom b; P o d n  G f; So&adex' 
M ex.: B iotarson N f; B io ta ison  O f; G raneodỉn  D; K enacom b; 
N eosporin; Polixin; Poly-M icron; Septìlisin; Soperil; Sulned; 
N eth .:  M ycologt; Sotradex; Norw.: Soíradex; NZ: K enacom b; 
S oừadex; S o h a m y d n t;  V ỉaderm-KC; Pkữipp.:  Iporam ; K ena- 
c o m b t; Lidex NGN; N eosporin; N ovasorin; Oticom; T rỉspeq  
Pot.: Dicortíneff; Triacom b; Port.: D ropdna; Rus.: Soíradex 
(Coộpaaeicc); S .A fr.:  K enacom bt; Soỉradex; singapore:
Soừadex; Spain:  F loderm ol; P lu d ro n e lt; M idadna; O ttalm o- 
w ell; T lvitist; Svựed.: B afu d n ; Sw itz.:  A ng id inet; M ycolog N; 
N eosporin; S ofradexf; Topsym  polyvalent; T yro th ridne  + G ra- 
m id d in e t ;  Thai.:  D erm acom bin; K enacom bt: Polyoph; 
Soíradex; TopUram; X analin; Turk.: Neosporin; UAE: Panderm ; 
UK: N eosporin t; Soíradex; ukr.:  G ram m idin w ith  A naesthetic  
N eo (rpaMMHOHH c  A H ec re n u co M  Heo); USA: N eosporin; O cu- 
Spor-G; O cu tr id n ; P o lym ydn ; Veneĩ.: K enacom b.

Pharmocopoeìal Preparations
USP 36: Neomydn and Polymyxin B Sullates and Gramiddin 
Cream; Neomydn and Polymyxừi B Sulfates and Gramiddin 
Ophthalmic Solutìon; Neomydn and Polymyxin B Suỉíates, 
Gramiddin. and Hydrocortisone Acetate Creanv Neomydn 
Sulíate and Gramiddin Ointment; Nystatin, Neomydn Sulíate, 
Gramiddin. and Triamdnoione Acetonide Cream; Nystatin. 
Neomydn Sulỉate, Gramiddin, and Triamdnolone Acetonide 
Ointment.

Gramicidin s (riNNi

Grạmiđdin Q  Gramiđdinã S; Gramicidine S; Grámicidinum S; 
Soviet Grạmicidin; rpaMMLinqMH c.
CểõI^ N ịịOiô I  14-T 
CAS— 113-73-5.
UNII —  WUM29QA23F.

Prọfi7e
Gramiddin s is an antibacterial polypeptide, produced by 
Bacillus brevis, and has similar propertìes to tyrothridn 
(p. 386.1). It is unsuitable for systemic use and is used 
topically for the local treatment of susceptible infections and 
as lozenges for iníectíons of the mouth and throat. The 
hydrochloride is used similarly.

Preparations
Proprietary Preparatíons (details are gỉven in Volum e B)

Single-ingredìent Preparations. Rus.: G ram m idin (rpaMMHKHH).

M ulti-ingredient Preparationỉ. Indon.: FG O ũ u m en tt; FG 
Troches; Rus.: G ram m idin  Neo (TpaMMHAHH Heo); G ram m idin 
w ith  A n e sth e tic  N e o  (rpaMMHAHH c  A hcctcthkO m Heo); ư k r .:  
G ram m idin  (rpaMMHữHH); G ram m idin Neo (PpaMHHAMH Heo); 
S olradex  (CoộpaaeKc)Ỷ.

Halquinol IBANI
Chiorhydroxyquinoline; Chlorquinol; Halquinols (USAN); SQ- 
16401. ■ _
A"m ixture o f the chlorinated Products o f ,quinolin-8-ol. 
containing 57 to 74% o f 5;7-dichloroquinolin-8-of 
'(chloróxine, p. 260.1), 23 to 40% -of 5-chloroquinolin-8-ol 
■'(doxiquine, p. 577.1), and not more than 4% >of 7- 
lchloroquinóHn-8-ol. • '»'■
CAS —  8067-69-4 ‘

' UNII —  Z7Z4BX535U. ‘

Proỉile
Halquinol is a halogenated hydroxyquinoline vvith proper- 
ties similar to those of dỉoqulnol (p. 273.1). It is used 
topically in  iníected skin conditions.

Preparotíons
Propríetory Preparaiiona (details are given in  V olum e B) 

SngleHngredient Preparations. ƯK: Valpeda.

lbafloxacin IBAN, USAN, HNNI

ibatloksasiini; IbaAoxacine; IbaAoxadno; IbaAoxacinum; R-
835; S-25930; HõaộnoKcauMH. ...............
9-Fluoro-6,7-dihydro-5,8-dimethyl-1 -0 X 0 -1  H,5H-benzo[i/]qui-
noliáne2<ạr|x)xylic acid...........................
CTSHMFN03=275Ì
CAS —  91618-36-9. - . * i
ATC Vet —  QJOỈMA96. , : ì
um  —  53VPK9R0T5.

Protìle
IbaAoxadn is a Buoroquinolone antibacterial that is used in 
veterinary medidne for the treatment of susceptible 
inỉections in cats and dogs.

Idaprím (USAN, rlNNI

AR-100; Idaprime; lclaprimum; Ro-48-2622; MtoianpnM.
5-[(2fl5)-2-Cyclopropyl-7,8-dim ethoxy-2H-chfom en-5-
ylmethyl]pyrimidine-2,4-diamine
C„H22N«03=354.4
CAS —  192314-93-5.
ATC —  J01EA03.
ATC Vec —  QM1EA03. 
um  — 42445HUUOO.

Idaprim Mesildte iriNNM)
ẦR-100.001; Idaprim Mesylate (USAN); Idaprime, Mésilate d'; 
Idaprimi Mesilas; Mesilato de idaprim; HK/ianpnMa Me3wiaĩ.
5-{[(2/?S)-2-Cydopropyt-7,8-dimethoxy-2H-1 -benzopyran-5-. 
yl]methyl}pyrimidjne-2,4-diamine methanesulfonate. - 
Q 9H22N4O3,CH4O3S=4505
a s  — 474793-41-4. ................
ATC —  J01EA03.
ATC Vet —  QJ01EA03. 
um  —  7U972CI5AT.

NƠTE. The name Mersarex has been used as a trađe mark for 
idaprim mesylate.

Prọfi7(B
Idaprim is a diaminopyrimidine antibacterial similar to 
trimethoprim (p. 383.2) that has been investigated for the 
treatment of complicated iníections of the skin and skin 
stnicture caused by Gram-positive bacteria, induđing 
MRSA.
Reíerences.

1. Sincak CA, Schmidt JM. Idaprim. a novel diaminopyrimidinc for (he 
treatment oỉ resìstanc gram*posỉtìve iníections. Artỉt Pharmaeother 2009; 
43: 1107-14.

2. Sader HS. eí ai. Potency and bacterỉcỉdal activity of ỉdaprim against 
recent dinicaỉ Gram-positive isoUteỉ. Antìmiaob Agettís ơumoơter 2009; 
33:2171-5.

3. Krỉevins D, t í  aỉ. Muicỉcenter. randomized study of the eữicacy and 
saíety of inưavenous idaprim in  complỉcated skin and sỉcin structure 
iníeaions. Antimierob Agents Otemother 2009; 53: 2834-40.

I m i p e n e m  (BAN, USAN, HNNI 

N-Formimidoyl Thienamycin; Imipemide; Imipeneemi; Imĩ- 
pénem; Imipenem monohydrit; Imipenemas; Imipehemùm; 
imipenemum Monohydricum; MK-0787; MK-787; Hmm- 
neHẽM. • • ■ -■ ■■■■■■
(5ff,65)-6-[(fl)-1-'H ỵdroxyethyl]-3 -(2-im inom ethylam i- 
riòèthý[thió)--2-ò'xò-1-azablcyclo[3.2.0]hept^2-ene-2<ar-; 
boxylic add mõnòhydrate.
CuH17N30 4S,H20=3Í7.4 .
GẠS —  64221-86-9 (anhydrous imipenem); 74431-23-5 
Ọrnipenem monohydrate). ■.... ÍV
ù ịịụ  '̂ '7ỊỌfZ9ZEPA.(itpipenập monòhydràte); Ọ20IM7HE75 
(arịhydrộus ìmìpenem). ' . , .

D escrip tion . Imipenem is the N-íormimidoyl derivative oi 
thienamydn. an antibiotic produced by Streptomyces cattleya. 
Ptiarmacopoeias. In Eur. (see p. vu), Jpn. and us.
Ph. Eur. 8: (Imipenem Monohydrate). A white, almọst 
white, or pale yellow slightly hygroscopic povvder. Slightly 
soluble in vvater and in methyl alcohol. A 0.5% solution in 
watcr has a pH of 4.5 to 7.5. Stote in airtight containers at a 
temperaturẽ of 2 degrees to 8 degrees.
USP 36: (Imipenem). A w hite to tan-coloured crystalline 
povvder. Slightly soluble in vvater and in  methyl alcohol. 
Store at a temperature no t exceeding 8 degrees.

Incompatìbility and stabỉlity. Imipenem is unstable at 
alkaline or addic pH and the commerdalỉy available injec- 
tion of imipenem with dlastatín sodium for intravenous 
use is buííered to provide, when reconstltuted, a solution 
with pH 6.5 to 7.5. Licensed product iníormation advises 
against mixing with other antibacterials.
Reíerences.

1. Bỉ^ey FP, t í  ai. Compatíbiỉỉry of ĩmipenem-dlastatin sodỉum wiỉh 
commonly uscd ỈDtnvenous Solutions. AmJHúspPharm 1986; 43:2803- 
9.

2. Sraith GB, t í  ai. Stability and kinetics of degradatíon of imỉpenem ỉn 
aqueous solutìon. J Pharm Sd 1990; 79:732-40.

3. PÕuưoy B> t í  ai. IncompatibUity of imipenem-dlastadn and amoxỉcillin. 
Am J Heaừh-Sysĩ Ptuơm 2009; 66: 1253-4.

Uses and Administration
Imipenem Is a caibapenem beta-lactam antibaaerial, 
differừig hom the penidllins in that the 5-membered ring 
is unsaturated and contains a carbon rather than a sulỉúr 
atom. Since imipenem is metabolỉsed in  the kldney by the 
enzyme dehydropeptidase I it is ahvays given with dlastatin 
(p. 260.3), an  inhibitor of the enzyme; this enhances 
urinary concentrations of active drug and was íound to 
protect against the nephrotoxidty of high doses of 
imipenem seen ìạ arùmal studies.

Imipenem is used for the treatment of iníectíons caused 
by susceptible Gram-positive and Gram-negative organisms; 
because oi its broad spectrum of actívity, it may also be 
given in the treatment of polymicxobial Iníections or as 
empirical therapy beỉore the identìhcation of causadve 
organisms. Suciĩ iníections indude inỉections in immuno- 
compromised patients (with neuơopenia), intra-abdominal 
iníections, bone and joint iníections, lower-respiratory-tract 
iníections, skin and skin-structure intections, urinary-traa 
iníectlons and bíliary-trad iníections; it is not indicated for 
CNS iníectíons. It may also be used for surgical ỉníectíon 
prophyỉaxis. Imipenem may be used as part of a multidrug 
regimen ỉor the treatment õf inhalatỉon and gastrointestinaỉ 
anthrax. For details of these iníecdons and their treatment, 
see under Choicẹ of Andbacterial, p. 172.2.

Commetdaỉ preparations contain imipenem and dla- 
statín, as the sodium salt, in  a ratìo oỉ 1 to 1. Dóses of the 
combination are expressed in terms of thẹ amount of 
anhydrous imipenem. Imipenem is given by intravenous 
inhision; doses of 250 or 500mg axe uihised over 20 to 30 
minutes, and doses of 750 mg or 1 g over 40 to 60 minutes. 
Products for intramuscuỉar use are avaỉlable ỉn some 
countries.

The usual intravenous dose is 1 to 2 g daily in  divided 
doses every 6 or 8 hours, depending on the severity of the 
infection. Usual doses are bạsed on a body-weight of at least 
70 kg; proportionate reduction of the dose is recommended 
ỉor padents vveighing less than thỉs. Up to ậ maximum daily 
dose ol 50mg/kg (not exceedỉng 4g) has been given in life- 
threatening iníecdons or inlectìoiis due to less sensitìve 
organisms.

Imipenem may be given intramuscularly in ađults with 
mild to moderate inỉecdons in doses of 500 or 750 mg every 
12 houts.

The dose of imipenem should be reduced in  renal 
impairment and in those vveighing less than 70 kg, see 
p. 312.1. See also p. 311.3 for details of doses in children. 
General revievvs.

ỉ .  Bđlíour JA* t í  ai. Imỉpenem/dUstatin: an update oỉ tts antỉbaaerial 
actívỉcy. phaniucoiđnetỉcs and therapeutỉc cfficacy in the treatment of 
serỉous ỉníectỉons. Drugs 1996; 51: 99-136.

2. Hellinger w c  Brewer NS. Carbapenems and monobactams: ỉmỉpenem, 
meropenem. and aztreonam. Mayo Qin Proc 1999; 74:420-34.

3. Nonby SR. Carbapenems ỉn serious úiỉectĩons: a risk-beneíỉt assessment. 
DruỊ SaỊẻty 2000; 22:191—4.

4. Rodloỉỉ AC, t í  ai. Two decades o( imipenem therapy. J Anúmicrob 
ơiemother 2006; 58: 916-29.

5. Zhaneỉ GG. t í  ai. Comparatỉve review of the carbapenems. Drugs 2007; 
67: 1027-52.

6. LoTS. t ía ỉ.A  revỉevv oi the carbapenems in dinical use and dinicai trials. 
Recent Pat Antiỉnftứ Dtuị Disarv 2008; 3: 123-3 ỉ .

7. Kattan JN, tí aỉ. New developmems in carbapenems. Clin Mỉcrobiol ỉnftữ 
2008; 14: 1102-11.

8. Masterton RG. The new  treatment paradigm and the roỉe of 
caibapenems. bít ỉ  Aitíimửrob Agenỉs 2009; 33: 105-110.

Administration. For the suggestìon tha t extended inỉusion 
oỉ imipenem vvith dlastatin might increase its eỉhcacy see 
under Meropenem, p. 323.3.

Administrotion in children. Imipenem (with dlastatín, see 
Uses and Administratìon, above) may be given to children 
for the treatment o{ iníectíons caused by susceptible 
Gram-positíve and Gram-negatìve bacteria. It is given by 
intravenous iníusion; doses less than or equal to 500 mg 
are ùứused over 15 to 30 minutes, and dọses mọre than 
500 mg over 40 to 60 minutes.

Although not licensed for use in chiidren less than 1 year 
ol age in the UK, the BNFC recommends the following'doses 
of imipenem:
• neónates under 7 days: 20mg/kg every 12 hours
• neonates 7 to 21 days: 20mg/kg every 8 hours
• neonates 21 to 28 dáys: 20mg/kg every 6 hours
•  children 1 to  3 months: 20mg/kg every 6 hours

The Symbol t  denotes a preparation no longer actìvely marketed
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• children 3 months of age and over: I5m g/kg (to a 
maxhnum dose of 500 mg) every 6 hours; for iníection 
caused by Pseudomonas or o ther less sensitive 
organisms, Me-threatening infection, or for empirical 
trea tm en t of infection in  íebrile patients w ith  
neuưopenia, 25mg/kg (to a maximum dose of lg )  is 
given every 6 hours

For the ơeatm ent oỉ tysticfibrasừ the BNFC recommends that 
children hom  1 month of age may be given 25 mg/kg (to a 
maxhnum dose of 1 g) every 6 hours.

It should be noted that these recommendations 
potentially result in higher doses being given to larger 
childrcn than would be given to an adult of comparable 
body-weight if the dose in the latter were reduced for being 
below 70 kg.

us licensed product intormation recommends the 
íollovving doses for neonates and children vveighing 1.5kg 
or more:
• neonates less than 1 vveek of age: 25mg/kg every 12 

hours
• neonates 1 to 4 weeks of age: 25 mg/kg every 8 hours
• children 1 to 3 months of age: 25 mg/kg every 6 hourỉ
• children 3 months of age and older: 15 to 25 mg/kg every 

6 hours to a maximum daily dose of 2g for íully 
susceptible organisms or 4g for moderately susceptible 
organisms (mainly for strains of Pseudomonas aeruginosa). 
Up to 90mg/kg daily has been given to older children 
vvith cystic íibrosis.

Adminiỉtration in renal impairment. Inttavenous doses of 
imipenem are generally reduced in patients with renal 
ũnpairment (CTeatinine dearance less than 70mL/minute 
per 1.73 m2) regardless of body-weight. A further propor- 
tionate reduction in dose is recommended for patients 
vveighing less than 70 kg. Tables to calculate appropriate 
reductions depending on body-vveight, creatinine dear- 
ance, and infection characteristics are available in the 
licensed product iníormation.

Patients with a creatinine dearance of 5mL/minute or 
less should only be gi ven imipenem if haemodialysis is 
started vvithin 48 hours. ỉmìpenem and cilastatin are đearpd 
bom  the body by haemodialysis and doses should be gtven 
after a dialỵsis session and then every 12 hours.'^

For critically ill patients undergoing continuous renal 
replacement therapy, a loading dose of 1 g, and the 
following maintenance doses ha ve been recommended:1
• continuons venovenous haem oíiltration (CVVH): 

500 mg every 8 hours
• continuous venovenous haemodialysis (CVVHD); 

500 mg every 6 to 8 hours
• continuous venovenous haemodiaũltration (CWHDF): 

500 mg every 6 hours
Iníormation ỉs lacking on the saỉety or efficacy of the 
intramuscular route Ũ1 patients vvith renal impairment.

I. Beintz BH, tí  al. Aniimỉcrobial dosing concepu and recommendations 
ỉor aitỉcalỉy UI aduỉt patìents recciving'cominuous renal replacemeni 
iherapy or imermỉttem hemodialysis. Pharmaeotherapy 2009; 29: 562- 
77.

Adverse Effeớs
Imipenem is alvvays given vvith the enzyme inhibitor 
dlastatin and thus dinical experience relates to the 
combination.

Adverse eữects vvith únipenem-dlastatin are similar in 
general to those with other beta lactams (see Benzylpeni- 
cillin, p. 229.2, and Ceỉalotin, p. 235.2). Hypersensitivity 
reactíons such as rashes, urticaria, eosínophilia, íever, and, 
rarely, anaphylaxis may occur. Gastrointestinal eỉíects 
indude nausea, vomiting, diarrhoea, tooth or tongue 
discoloration, and altered taste. Superiníection with 
non-susceptible organisms such as Enterococcus faeáum, 
strains of Pseudomonas acruỊỊÌnosa vvith acquired resistance, 
and Candida maỵ also occur. Pseudomembranous colitis 
may develop. Erythema multiíorme, exỉoliative dennatitis, 
Stevens-Johnson syndrome, and toxic epidermal necrolysis 
have been reported rardy. Increases in liver enzymes and 
abnormalities in haematological parameters, induding a 
positive Coombs' test, have been noted.

Local reactions such as pain or thrombophlebitis may 
occur after injection.

Seizures or convulsions have been reponed vvith 
imipenem-đlastatin, paiticularly in patìents with a history 
of CNS lesions and/or poor renal íunction, but sometimes in 
those vvithout predisposing lactors for seizures given 
recommended doses; it is generally considered to be more 
epileptogenic than other carbapenems. Mental disturbances 
and conhision have also been reported.

Cilastatin has protected against the nephrotoxidty seen 
with high doses oỉ imipenem given experimentalỉy to 
animalỉ. A harmless reddish coloration of urine has been 
seen in children.

Effech on the nervous System. Reíerences.
I. Eng RH, a  al. Setaire propcnsity with imipenem. Anh Intim Mtd 1989; 

149: 1881-3.

2. Brovvn RB. t í  al. SciTure propeníity with imipcnem. A nh Inltm tied  
1990; 150: 1551.

3. Job ML. Drctler RH. Seúure actlvity with Imipenem thcrapy: inddence 
and risk ỉaclors. m ơ  A m  Pharmaãthcr 1990; 24: 467-9.

4. Leo RJ, BalIow CH. Seiiure actlvlty assodated with imipenem use: 
dỉnỉcal casc reporu and revìew oĩ the literature. DIƠArm Pharmaathtr 
1991; 25: 351-4.

5. Duque A. tí  a i  Vertígo caused by ỉntravenous imipenem/dlastatỉn. m ơ  
A m  Pharmaatther 1991; 25: 1009.

6. Lucena M, t í  al. tmlpenem/dlaỉtatin-auữdaied hiccups. A m  Pharmac• 
ether 1992; 26: 1459.

7. Nonby SR. Neurotoxldty o í carbapenem antỉbacterìah. Drug Saftíy 
1996; 15: 87-90.

Hypersensitivity. A retrospeaive analysis' involving a total 
of 211 patients appeared to shovv that those vvith a history 
of reported or documented penidllin allergy had an 11% 
inddence of hypersensitivity reactions vvhen treated with 
a carbapenem antibacteriaỉ compared with 2.7% ỉor those 
without such a history of penidllin allergy. There vvas no 
diííerence in the occurrence of allergic-type reactions 
between imipenem-dlastatin and meropenem. A study2 in 
patients with cell-mediated allergy to beta lactams 
reported a 5.5% rate of cross-sensitivity with imipenem. 
Others, hovvever, have reported very low rates of cross- 
sensitivity to imipenem-cilastaiìn (less than 1%) in adults3 
and children4 with documented hypersensitivity to peni- 
dllins. Similarly low rates o[ cross-sensitivity to merope- 
nem have been reponed5-6 in patients with IgE-mediated 
hypersensitivity to penidllins. Based on available data, the 
authors of a revievv7 recommended that penidllin-allergic 
patientỉ who require a carbapenem Crst be skin-tested 10 
the carbapenem; if the results are negative, a carbapencm 
may be saíely given in a graded dose challenge.

1. Prescou WA, ti  a i  Inddencc of carbapenem-assocUied allcrgic-type 
rcacũons among parients vvith versus paiients vvithout a reponed 
penirìllin alỉergy. ơỉn  ỉnỊtci Dừ 2004; 38: 1102-7.

2. Schiavino D, et ai. Cross-reactivúy and tolerability of imipenem in 
patìents with delayed-type. cell-mediated hypersensitivity to beta- 
ỉaaams. Alỉergy 2009; 64: 1644-8.

3. Romano A, et aỉ. Imipencm in patients wìtb immedỉate hypersensitívity 
10 pcnidlUns. N En$ỉ J Međ 2006; 354: 2835-7.

4. Atanaskovií-Markovic M. t í  ai. Tolerabỉỉỉty oí imipcnera in chUdren 
vvith IgE-mediated hypersensitivity to peniâỉlins. J Aìỉrrgy Cỉiĩỉ ìmmunol 
2009; 124: 167-9.

5. Romano A. tí  a i  Brieỉ communication; tolerability of meropcnem in 
patỉents wiih IgE-mcdiated hypersensítivỉty to peniállins. Ann Inlem 
Mei 2007; 146: 266-9.

6. Atanaskovic-Markovic M. tí  al. Toỉerability oỉ mcropencm ỉn chiỉdren 
with IgE-mcdiaied hypersensitivity to peniciilins. AUergy 2008; 63: 237- 
40.

7. Frumin J , Gallagher JC. AUcrgic cross-sensitivity betvveen penitílỉin. 
carbapenem. and monobaaam anribiotia; tvhac are the chances? Ann 
Pharmaeother 2009: 43: 304-15.

Precautions
Imipenem-dlastatin should not be given to patients knovvn 
to be hypersensìtive to it, and should be given with caution 
to patients knovvn to be hypersensitive to penidllins, 
cephalosporins, or other beta lactams because of the 
possibility of cross-sensitivity (see Hypersensiúvity, above).

It should be given vvith caution to patients with renal 
impairment, and the dose reduced appropriately. Particular 
care is necessary in patients with CNS disorders such as 
epilepsy.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centte (NAPOS) and 
the Porphyria Cenưe Svveden, dassiíies imipenem-dla- 
s ta tin as probably not porphyrinogenic; it may be Iised as 
a drug of íirst choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Available au htcp://www. 
drugs-porphyria.org (accessed 05/09/11)

Interactions
Seizures have been reported in patients given gancidovứ 
with imipenem-dlastatin.

AnHepileptics. For reports of decreased plasma-valproate 
concentrations (sometìmes with loss of seizure conơol) 
attributed to únipenem. and the view that carbapenems 
should not be used with valproates, see p. 557.2.

Antimicrobial Ađion
Imipenem is bacteriddal and acts similarly to the penỉdUins 
by inhibiting synthesis of the bacterial ceU wall. It has a very 
broad spectrum of activity in vitro, induding activity against 
Gram-positive and Gram-negative aerobic and anaerobic 
organisms, and is stable to hydrolysiỉ by beta-lactamases 
produced by most bacterial spedes. CUastatin, the enzyme 
inhibitor given with imipenem, appears to have no 
antibacterial activity.
• Most Gram-positive cocđ are sensitive to imipenem 

induding most sơeptococd, and both penidllinase- and 
non-penidllinase-produdng staphylococd, aỉthough 
MRSA is typically resistant.
Imipenem generally has good inhibitory (but not 
baaerìddal) activity against Enterococcus faecalừ, but 
most E. Ịacàum are resistant. Nocardia, Rhodococcus,

Lừteria, B aàllus, a n d  Corynebađerium  sp p . (w ith  th e  
e x c e p tìo n  o f  c. je ik r íu m  a n d  c. urea ỉy ticum ) a r e  a lso  
sen sitiv e .

•  A m o n g  G ra m -n e g a tìv e  b a a e r i a ,  im ip e n e m  is activtĩ 
a g a in st m a n y  o f th e  E n te ro b a c te r ia c e a e  i n d u d in g  s t ra in ỉ  
t h a t  p r o d u c e  e x t e n d e d - s p e c t r u m  b e t a - l a c t a m a s e s  
(ESBLs). S e n s itiv e  o rg a n ism s  m a y  i n d u d e  Citrobacter 
a n d  Entírobacter  spp ., Escherìchia coli, K ìtb siílla , Proteus, 
Providenàa, Salm onella, Serratìa. Shigella, a n d  Yersinia  spp. 
Im ip e n e m  is a lso  ac tiv e  a g a in s t  B u rkh o ld ír ìa  pseudomaỉỉei 
a n d  B. mallei, Campylobactcr je jun i, H aem ophilus in Ịh ư m a t,  
a n d  Neissĩria  sp p ., i n d u d in g  b e ta - la c ta m a s e -p r o đ u c in ; 
s tra in s . Burkholderia ccpacia a n d  Stenotrophom onas m a,- 
tophiìia  a re  re s is ta n t  to  im ip e n e m .

•  M a n y  a n a e ro b ỉc  b a c te ria , in d u d in g  Bacteroides spp .. a r ; 
se n sitiv e  to  im ip e n e m , b u t  Clostridium diỊỊtâU  is o n l ’ 
m o d e ra te ly  su sce p tìb le .

•  R apid ly -g rovv ing  m y c o b a c te ria  i n d u d in g  M ycobaacrìurt 
Ịortu itum , M . cheỉonac, M . abỉCíssus, a n d  Af. m a rín u m  a i : 
v a ria b ly  su sce p tib le  to  im ip e n e m .

• Im ip e n e m  is n o t  a a iv e  ag a in st C hlam ydia  tra c h o m a ti, 
M ycoplasma spp ., íu n g i, o r  v iruses.

T h e re  h a v e  b e e n  re p o rts  o ( a n ta g o n ism  b e tv v e en  im ip e n e r  1 
a n d  o th e r  b e ta  la c ta m s  in vitro. Im ip e n e m  a n d  am in o g ly cc  ■ 
sides o íte n  ac t sy n erg is tica lly  a g a in st s o m e  iso la tes  o í p  . 
aeruginosa.

Im ip e n e m  is a  p o te n t  in d u c e r  o f  b e ta - la c ta m a s e s  o f s o m : 
G ra m -n e g a tiv e  b a a e r ia .  b u t  g eneraU y  re m a in s  s tab le  t ) 
th e m .

Resistance. Im ip e n e m  re s is ta n c e , vvhich  g e n e ra lly  re su l s 
h o m  a  c o m b in a tio n  o f p o rin  loss w ith  e x p r e s s io n  o f e ith e  r 
A m p C -ty p e  e n z y m e s  o r  ESBLs, o r  h o m  t h e  p ro d u c tio n  c f 
ca rb a p e n ẽ m a se s  (su c h  as t h e  d a s s  B m e ta l lo -p - la c ta m a s e ;) 
is in c re a s in g  a m o n g  th e  E n te ro b a c te r ia c e a e . G e n e s  fo r t h ; 
e x p re ss io n  o f c a rb a p e n e m a se s  te n d  to  b e  í o u n d  o n  p lasm ic s 
th a t  a lre a d y  c o n ta in  m u ta t ỉo n s  c o n íe r r in g  re s is ta n c e  1 3 
o th e r  a n tỉb a c te r ia ls  su  ch  as  A u o r o q u in o lo n e s  a n d  am in c  - 
g lycosides; a s  a  re su lt , c a rb a p e n e m a s e -p ro d u d n g  E n te i - 
o b a c te r ia c e a e  a re  ty p ica lly  e x tre m e ly  d ru g - re s is ta n t  a n d  
th e i r  sp re ad  ís a  c a u se  (o r s ig n iíĩc a m  c o n c e m . C arb a p en e  - 
m a se  p ro d u c tio n  h a s  a lso  c o n tr ib u te d  to  vvidespread  
re s ls ta n c e  a m o n g  Ps. aeruginosa  a n d  A ã n e to b a a er  baum annii, 
b o th  o f vvhich h a v e  h is to r ic a lly  b e e n  su sc e p tib le  to  
im íp e n e m .

Resistonce. R e íe re n c e s .
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Antỉmicrob A$enu ơưmother 1997; 41: 223-32.
2. Livermore DM. Acquỉred carbapenemases. J Antimicrob Chemother 1997; 

39: 673—6.
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Pharmacokinetics
Im ip e n e m  is n o t  a p p r e d a b ly  a b so rb e d  h o m  th e  g a s tro -  
in te s ứ n a l  t r a a  a n d  is g iv en  p a re n te ra lly .

Im ip e n e m  is e x c re te d  m a in ly  in  th e  u r in e  b y  g lo m e ru la r  
h lư a t io n  a n d , to  a  le sse r e x te rn , b y  tu b u la r  s e c re tio n . It 
u n d e rg o e s  p a r tia l  m e ta b o lism  in  th e  k id n e y s  b y  d e h y d r  )- 
p e p tid a se  I, a n  e n z y m e  in  t h e  b ru s h  b o r d e r  o f th e  re n  li 
tu b u le s , to  in a c tiv e , n e p h r o to x ic  m e ta b o ll te s , w i th  o n  y 
a b o u t  5 to  4 0  o r  4 5 %  of a  d o se  e x c re te d  in  t h e  u r in e  IS 
u n c h a n g e d  ac tìv e  d ru g . C o n se q u e n tly , im ip e n e m  is give n  
w ith  d la s ta t in  so đ iu m  (p. 2 6 0 .3 ), a  d e h y d ro p e p tid a  e 
in h ib ito r , to  e n s u re  a d e q u a te  u r in a r y - im ip e n e m  c o n c e n tr  1- 
t io n s .  v v h ile  d l a s t a t i n  m a y  s l ig h tly  i n c r e a s e  s e ru  n  
c o n c e n tra tio n s  o f im ip e n e m , b a lH id e  is  n o t  a p p r e d a b  y 
aH ected .

T h e  p h a rm a c o k in e tic s  o f im ip e n e m  a n d  d la s ta t ỉn  a  e 
s im ila r  a n d  b o th  h a v e  p la sm a  haU -lives o f  a b o u t  1 h o v  r; 
h a ll-liv e s , e s p e d a lly  th o se  o f d la s ta t in ,  m a y  b e  p ro lo n g e d  n  
n e o n a te s  a n d  in  p a tie n ts  vvith re n a l  im p a irm e n L  In t r  t- 
v e n o u s  in íu s io n  o v e r  2 0  to  3 0  m in u te s  o f  5 0 0  m g  OI 1 g  >f 
ũ n ip e n e m  w ith  d la s ta t ín  re s u lts  in  p e a k  p la s m a - im ip e n e  n  
c o n c e n ư a t io n s  o f  21 to  58  m ic ro g ra m s /m L  a n d  41 o  
83  m ic ro g ra m s /m l, re sp ec tiv e ly . Im ip e n e m  is in c o m p le te  y  
a b so rb e d  a í te r  in t r a m u s c u la r  in je c tio n  vvith  a  b io av a ila b ili y  
o f  a b o u t  60  to  7 5 % , a n d  p e a k -p la sm a  c o n c e n tra tio n s  o c c  tr  
la te r  a n d  a re  m o re  p ro lo n g e d  th a n  th o s e  a í t e r  i n ư a v e n o  IS 
a đ m in is tr a t io n . W h e n  im ip e n e m  vvith d la s ta t ín  ũ  g iv en  n  
d o ses  o f 5 0 0  o r  7 5 0 m g  in tra m u s c u la r ly , p e a k  p la s m t-  
im ip e n e m  c o n c e n tra tio n s  o f  10 a n d  1 2 m ic ro g r a m s /n I ,  
re sp e c tiv e ly  o c c u r  a t  a b o u t  2  h o u r s  a n d  p ro lo n g  d  
a b so rp tio n  re su lts  in  p la s m a - im ip e n e m  c o n c e n tra tio n s  3f 
a b o v e  2  m ic ro g ra m s/m L  fo r  6 to  8 h o u rs .  U p  to  2 0 %  JÍ 
im ip e n e m  a n d  4 0 %  o f d la s ta t in  is b o u n d  to  p la s m a  p ro te ir  s. 
Im ip e n e m  is w id e ly  d is tr ib u te d  in  b o d y  t is s u e s  a n d  í lu i  Is 
a n d  crosses th e  p la c e n ta , b u t  c o n c e n tra tio n s  in  CSF a re  o r  ly  
a b o u t  1 to  10%  o f c o n c u r re n t  se ru m  c o n c e n tra tio n s .

All cross-reíerences reíer to entries in Volume A
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W hen given with cilastatin about 70% of an intravenous 
dose of imipenem is recovered unchanged in the urine 
vvithin 10 hours. A total of 50% of an intramuscular dose is 
recovered in the urine and urinary concentrations above 
10 micrograms/mL are maintained for 12 hours after a dose 
of 500 or 750 mg. Cilastatin is also excreted mainly in the 
urine, the mạịoritỴ as unchanged drug and about 12% as N- 
acetyl dlastatin. Both imlpenem and dlastatin are removed 
by haemodialysis.

Less than 1% of imipenem is excreted vía the bile in the 
íaeces.

Revievvs.
1. Drusano GL. An overvievv of the pharmacoỉogy o i imỉpenem/dlaỉtatin. J 

Antìmknb ơtemother 1986; 18 (suppi E): 79-92.
2. Watsoụ □), t í  ai. Cỉỉnỉcaỉ phannacoỉdnetics of enzyme ỉnhibitors ỉn 

antimicrobiaỉ chemotherapy. ơitt pharmacokùttí 1988; 15:133-64.
3. Mouton JW, t í  ai. Comparãtỉve phannacoldnetics of the carhapenems: 

dinicaỉ ỉmpllcations. Clin Pharmacoìdntí 2000; 39: 185-201.

The elderly. Reĩerences.
1. Finch RG. t í  ai. Phannacokỉnetic studỉes oí ỉmlpenem/dlastatỉn in 

eỉderly patiencs. J  Antũnicrob Chemother 1986; 18 {suppl E): 103-7.

Hepatic impairment. Reíerences.
ỉ . Rolando N, t í  ai. The penetratỉon of ỉmipenem/cilastatỈQ in to asdtỉc Quid 

in padents wỉth chronic lỉver dỉsease. J Anổmicrob ơưmother 1994; 33:
. 163-7.

Pregnancy and the neonate. Reíerences.
1. Rced hú), t í  ai. CUnical phaimacology of ỉmỉpenem and dlasutỉn ỉn 

prcmature iníanis during the fiiỉt week oỉ liíe. Arttìmicrob. Agents 
ơtemother 1990; 34: 1172-7.

2. Heỉkkỉỉl A. t í  aỉ. Pharmacokineócs and transpỉacental passage oỉ 
imipcnem during pregnancy. Anàmicrob Agents ơtemother 1992; 36: 
2652-5.

Renal impairment. Reíerences.
1. Verbist L  t í  al. Phannacokmedcs and tolerance after repeated doses of 

imipenem/cỉlastatỉn in patíents with severe renal ỉaỉỉure. J Antìmiơob 
ơtemother 1986; 18 (suppỉ E): 115-20.

2. Alarabi AA. t í  ai. Pharmacokỉnetỉcs of intravenous ỉmỉpenem/dlasudn  
during imermíttem haemo&ltration. J Aĩtíimicrob Otemother 1990; 26: 
91-8.

3. Píeưosỉđ NA, t í  ai. Steady-state phannacokỉnetỉcs of intramuscuUr 
imipenem-dlastátỉn in eỉderỉy patỉencs vvith various degrees o í renaỉ 
hinctíon. Aỉttimicrob Agena Chemother 1991; 35: 972-5.

4. Konishi K. t í  al. Removaỉ oỉ ỉmipenem and đlastatin by heraodialysis in 
patíencs with end-stage renal ỉaiỉure. Antimicrob Agents Chemother 1991; 
35: 1616-20.

5. Chan CY, t í  al. Pharmacokỉnetics of parenteral tmỉpenem/cUastatin ỉn 
patìents on condnuous ambuỉatory peritoneal dỉaỉysis. J Antimìavb 
Chemother 1991; 27: 225-32.

6. Tegeder l  t í  ai. Pharmacoldnetícs oí imipenem-ciỉastadn in critícally ill 
patients undergỡing continuous venovenous hemoCltratíon. Artíùniavb 
Agena Oưmothér 1997; 41: 2640-5.

Preparations
P roprietary Preparations (details a re  given in  V olum e B)

M uhi-ingredient Preparations. Arg.: D ixabiox; Im ipedl; Im istatin; 
K lonam ; Zienam ; AustraL: Prim axin; A ustria:  Zienam; Belg.: 
T ienam ; Braz.: T ienam ; Tiepem ; Canad.: P rim ax ia ' Chữe. 
Inem ; TỊenam ; Chiita: B acqure (?FHlSẾ); P repenem  (3HÊ); Tie- 
n am  ( # I Ê ) ;  Cz.: C ilanem ; Im ecitin; T ienam ; Pin.: T ienam ; Fr.: 
T ienam ; Ger.: Z ienam ; Gr.: Im id l; N im edine; Primagal; Prima- 
lix; P rim axin; H ong  Kong: P repenem ; Tlenam ; H ung.: C ilanem; 
T ienam ; Indìa:  C ilanem : C ilaspene; Cimispect; F lam inim ; I- 
Nem; Im e-Cila; Im elastin; Imi-Cila; Im inem ; Im itop; Lastinem; 
Indoru: Elastyn; Pelastin; T ienam ; Tlm lpen; Israel: Tíenam; 
Ital.: Im ipem : T en ad d ; Tienam ; M alaysia: Bacqure; Tlenam; 
Mex.: A n o m eb a ; Im in e n t;  L em ibett; Opostibac; T ienam ; Neth.: 
T ienam ; N orw .:  Tĩenam ; NZ: P rim axin; P hũipp.: Anipen; 
P enam ; Plastin; Tienam ; Pol.: R ansetton ; Tienam ; Port.: Tie- 
nam ; Rus.:  C ilaspen (UHJIACIIEH); G rim ipenem  (ĩpKMHneHeM); 
T ienam  (THCHaM); S.AỊr.: T ienam ; s ingapore . T ienam ; Spain: 
T ienam ; Suied.: T ienam ; Sw itz.:  T ienam ; Thai.: B acqure; Cila- 
p en e m ; P repenem ; H enam ; Turk .:  Silanem ; T ỉenam ; UAE: 
M axinem ; UK: P rim axin; u kr.:  Lastinem  (HacTHHeM)t; Siner- 
pcn  (CỉtiiepncH); T ienam  (THCHaM); USA: P rim axin; Venez.: Zie- 
nam .

Pharm acopoekil P reparalions
ŨSP 36: Im ipenem  and C ilastatin  for Injectable Suspension; 
Im ip en e m  a n d  C ilastatin  fo r In jec tion .

Isepamicin /BAN, USAN, rlNN)
•HẠPAtB;; ; Isepamieina;; Isépamicine; Isepamicinum; .Sch- . 
'2T420; H3enaMMỊ4MH.
4-0-(6-Amino-6-deoxy-a-i>glucopyranosyl)-1-A/-(3'amíno-L- 
!actoyl)-2-deo>y-6;-0-{3-deoxy-4-C-mèthỵl-3-methylamlno-' 
P-L-arabinopyranòsyl)streptamine; 1/V-(S-3-Amino-2-hydro- 
xypropionyU-gentamicin B 
Ca H43N50,2=5696 - ' ' ■
CA5 — 58152-03-7, 67479-40-71 ' ' :/
ATC —  J0ĩG Brì' '
ATC Vec — QI01GB1 ì. , ■ ‘ . . .  ’ -
u m  —  G7K224460P '  ■ ,

Isepamicin Sulfate ỊBANM, riNNMị

Isepamicin Sulphate; Isepamicina, sulíato de; Isépamicine, 
Sulíate d‘; Isepamicini Sulfas; Isepamisin Sulfet; Sultato de 
isepamiạna; H3enaMMLiMHa CynbộaT. -. 
Cu Ht ìN50,2^H 2S04=765.8 
(^ -6 8 0 0 0 -7 8 -2 .
ATC —  XUGBll.
ATCVet —  QJ01GB11.
UNII —  U606Y00EWE.

Pharmacopoeias. In Jpn, vvhich spedhes a varíable amount 
of H2S 04.

ProẼle
Isepamidn is a semisynthetic amỉnoglycoside antíbaaerial 
with actìons and uses similar to those of gentanũdn 
(p. 304.2). It is reported not to be degraded by many of the 
enzymes responsible for aminoglycoside resistance. Isepa- 
m idn sulíate has been given by intramuscular injection or 
intravenous iníusion in a dose of up to 15 mg/kg daily in 2 
divided doses. Once-daily dosage may be possible in  selected 
patients. Dosage should be adjusted based on serum- 
isepamidn concenơation monitoring. In adults, the total 
daily dose should not exceed 1.5 g.
Reíerences.

1. Tod M, t í  ai. Cỉinỉca] phannacokỉnetỉcs and phannacodynamics of 
isepamicin. Clhi Pharmacokmtí 2000; 38: 205-23.

Preparatíons
Proprietory Preparaiions (details are given in Volume B)
Single-ingredient Preparalions. Chirta: Exacin iữ .ííìỷ): Hong 
Kong: Isepacint; Jpn: Bxadn; Turk.: Isepadne.

I s o n i a x i d  IBAN. piNNi

INAH; INH; Isoníatsidi; Isoniaáda; Isoniaáde; lsónlazidum; 
Isonĩcotinic Acid Hydraáde; lsonicotinylhydrazide; Isoníco- 
tinylhydraáne; lzoniaziđ; lzoniazldas; lzoniazyd; Tubazid;
IÁ30HMa3Hfl. : ,
lsonicotinohydrazide. • '

:QH7N3Õ=137.ĩ  - 
CÁS —  54-85-3.
ATC —  J04AC0l. • ■
ATC Vet —  QI04AC01.
UNII — V830IV0Z8L

NOTE. The nam e Isopyrin, which has been applỉed to 
isoniazid, has also been applied to ramiỉcnazone. 
Pharmacopoeias. In Chỉn.. Eur. (see p. vii), Int., Jpn, us, and 
Viet.
Ph. Eur. 8: (Isoniaád). A white or almost tvhite, crystalline 
powder or colouriess crystals. Frcely soluble in  water; 
sparingly soluble in alcohol. A 5% solutỉon in  water has a 
pH of 6.0 to 8.0.
USP 36: (Isoniaád). Colourless, or white, odourless crystals, 
or white crystalline powder. Soluble 1 in 8 of water and 1 in 
50 of alcohol; slightly soluble in chloroíorm; very slightly 
soluble in ether. pH of a 10% solutìon in vvater is between
6.0 and 7.5. Store in airtight containers at a temperature of 
25 degrees, exctxrsỉons permitted betvveen 15 degrees and 
30 degrees. P ro tea írom light.

IncompatibilHy. It has been recorrưnended that sugars 
such ãs glucose, tructose, and sucrose should not be used 
in isoniazid syrup preparations because the absoiption ot 
the drug was impaired by the íormation of a condensation 
p rodua.1 Sorbitol may be a suitable substitute if neces- 
sary.

1. Rao KVN, t í  aỉ. Inactivation oỉ isonỉaúd by condensation ỉn a syrup 
preparanon. Bull WHO 1971; 45: 625-32.

Sterílisation. Solutions of isoniarid should be sterìlised by 
autodaving.

Uses and Administration
Isoniazid is a hydrazide derivative that is the mainstay oỉ the 
primary treatm ent of pulmonary and extrapulmonary 
tuberculosis (p. 210.2). Itis usedvvithotherantituberculous 
drugs usually in regimens induding riíampidn, ethambutol, 
and pyradnam ide. Isonlaád is also used in hỉgh-rísk 
subjects for the prophylaxis of tuberculosis.

Isoniaád is given in the initial and continuation phases of 
short-course tuberculosis regimens. The usũal oral adult 
dose ís 5 mg/kg, to a maxứnum of 3Ọ0 mg, dailý on an empty 
stomach. For intermittent therapy, WHO reconưnends 
10 mg/kg three times a week, to a maximum of 900 mg per 
dose, vvhile the recommended dosc in  the UK is 15mg/kg 
three times a week and in th e  USA 15 mg/kg once weekly or 
tvvo or three tũnes ạ week is recommended. Caution is 
required in  patients with hepatìc impairment and doses may 
need to be reduced in those with severe renal impairment.

Similar doses to those used orally may be given by 
intramuscular injection when iỉoniaád cannot be taken 
orally; it may also be given by intravenous injectlon. 
Isoniaád has also been given intrathecally and intrapleu- 
rally.

In the treatm ent oỉ latent tuberculosis, daiỉy doses of 
300 mg for 6 months are recommended by WHO and ìn the 
UK, while in the USA the preíeưed treatment regữnen is 
oral isoniaãd 5mg/kg (to a m a x i m n m  of 300 mg) daily or 
15mg/kg (to a maximum of 900 mg) twice vveekly for 9 
months. As an altematíve to su ch regimens, isoniaád may 
be given with riíampidn for 3 months.

For details of doses in children, see p. 313.3. 
lsoniazid aminosalicylate (pasiniaád) and isoniaád 

sodium glucuronate have also been used in the treatment 
of tuberculosis.

Fixed-dose combinadon Products contalning 2, 3, or 4 
drugs have been developed in order to improve patient 
compliance and avoid monotheiapy, thereby decreasing the 
risk oỉ acquữed drug resistance. Products containỉng 
isoniaád in varíous combinations with riỉampidn, etham- 
butol, and pyraãnamide are available in some countries.

Reíerences.
1. Anonymous. Isoniazid. Tuberĩuỉoíỉs (Edinb) 2008; 88: 112-8.

Administration ÚI children. A study1 in 56 hospitalỉsed 
chiỉdren (median age oỉ 3.22 years and interquartile range 
ol 1.58 to 5.38 years) given isoniaád daily as pait o{ theii 
antituberculosis ơeatm ent found that peak concentratíons 
of isoniaád were less thán 3 mg/L in 70% of children pre- 
scríbed a dọse oí 4 to 6 mg/kg, vvhile those given a dose of 
8 to 12mg/kg had peak concentrations similar to those in 
adults taking 300 mg of isoniaãd daily. The authors con- 
duded that younger children need higher doses of isoni- 
azid per kilogram of body weight to adũeve isoniaãd con- 
centrations similar to those in adults and recommended a 
daily dose oỉ 8 to 12mg/kg.

tíVHO now therefore recommends1-3 isoniaãd lOmg/kg 
daily (repladng an earDer recómmendation4 for 5mg/kg 
daily). SpedSc guidance3 has aiso been issued for the use of 
fixed-dose combinatíons of isoniaãd 30, 60 or 150mg plus 
riỉampìdn (vvith or vvithout pyrazứiamide and ethambutol) 
to achievé this in children vveighing between 5 and 30 kg. 
Similarỉy, for the ưeatment of tuberculosis in inỉants, 
children, and adolescents the American Academy of 
Pediatrics (AAP)5 suggests an oral dose of isoniarid 10 to 
15 mg/kg daily or 20 to 30 mg/kg tvvice weekly, for both the 
initiaỉ and continuation phases. For children 1 month and 
older the BNFC suggests oral doses of 10 mg/kg once daily or 
15 mg/kg three times a vveek.

For the aeatm ent of latent tuberculosis the American 
Thoradc Society4 suggests oral doses oí 10 to 20mg/kg 
(maximum 300 mg) daily or 20 to 40 mg/kg (maximum 
900 mg) twice weekly for 9 months. Similar doses have been 
suggested by the AAP. For children 1 month and oider the 
BNFC suggests a dose of lOmg/kg once daily for 6 months 
w hen used alone or for 3 months when given with 
rilampidn; WHO recommends 5mg/kg once daily íor 6 
months.

For daily dosing regimens the maxúnum oral dose of 
isoniarid is 300 mg and for intennittent regimens the 
maximum dose is 900 mg per dose.

1. Mđlleron R. a  el. ỉsonỉazỉd pỉasma concentrations in a cohort o( South 
Aírican diỉldren with tubcrculosỉs: ỉmpỉicatíoru for International 
pedỉatric dosỉng guidelỉnes. ơin  InỊttí Dừ 2009; 48: 1547-53.

2. WHO. WH0 motUt /ormuỉary for children: bastd ơn the seeond model Ust of 
asential medidna for chiỉdrat 2009. Geneva: WHO, 2010. Avaiỉabỉe at: 
h ttp ://w w w .w h o.in t/selection _m ed icin es/list/W M F c_2010.p d f  
(accessed 21/01/11)

3. WHO. Dosỉng InstructỉORS ỉor the use of currently avaiỉabỉe Rxed-dose 
combinaùon TB medidnes for children. Available at: http://www.who. 
ỉnt/entity/tb/chaUenges/interim_paediatrỉc_ỉde_dosing_lnstnỉCtions_ 
sept09.pdf ỉaccessed 19/01/11)

4. WHO. Guidance Ịàr natiơnaỉ tubereuỉosis prosramma ơrt the management of 
tuberculosâ in dtiỉdren. Geneva: WHO, 2006. Avaiỉable aL http:// 
w hqlibdoc.w ho int/hq/2006/W H O _H TM _TB_2006.37 l_eng.pdf 
(accêssed 07/06/10)

5. American Academy of Pedỉatrics. 2012 Red Book; Rĩport oỊthe Cơmmittee ơn 
Irựectíous Dâeaset 29th ed. EUc Grove Village, Illinois. USA: American 
Academy oỉ Pediatrics, 2012.

6. American Thoradc SodetỴ. Targeted tubercuỉin testỉng and treatmem oỉ 
latent tuberculosis ỉníection. MMWR 2000; 49: 1-51. Aỉso published in 
Am JRespir Crít Care Med 2000; 111: S221-S247. Also available at: http:// 
www.cdc.go v/ounwr/prevỉew/mmwrhtmỉ/rr4906a ỉ .hun (accessed 
07/06/10)

Adverse Effects
Isoniarid is generally well toỊerated at currently recom- 
mended doses. However, patients vvho are slow acetylators 
oỉ isoniarid and those with advanced HIV disease appear to 
have a hỉgher inddence of some advene elỉects. Also 
patients whose nutrition is poor are at risk of peripheral 
neuritis whlch is One of the commonest adverse eííects of 
isoniaád. O ther neuiologicaỉ adverse eííects indude 
psychotic reactions and convulsions. Pyridoxine may be 
given to prcvent. or treat these adverse ettects. Optic neuritis 
has also been reported.

The Symbol t  denotes a preparation no longer actively marketed

http://www.who.int/selection_medicines/list/WMFc_2010.pdf
http://www.who
http://www.cdc.go


312 Antíbacterials

Transient inơcases in liver etưymes occur in 10 to 20% 
of patients during the first few months of treatment and 
usưally retum  to normal despite continued treatment. 
Symptomatic hepatitís occurs in about 0.1 to 0.15% of 
patients given isoniaád as monotherapy, but this can 
increase with age, regular alcohol consumption, and in 
those vvith chronic liver disease. The inAuence ol acetylator 
status is uncertain. Elevated liver enzymes associated vvith 
clirúcal signs oỉ hepatitis such as nausea and vomiting, or 
ỉatigue may indicate hepatic damage; in these circum- 
stances, isoniazid should be stopped pending evaluation and 
should only be reintroduced cautiously once hepatic 
Ếunction has recovered. Fatalities have occurxed due to liver 
necrosis.

Haematological eỉíects reported on use oí isoniazid 
indude various anaemias, agranulocytosis, thrombocyto- 
penia, and eosinophilia.

Hypersensitìvity reactions occur intrequently and 
indude skin emptions (induding erythema multiíorme), 
fever, and vasculitis.

Other adverse eííects indude nausea, vomitìng, dry 
mouth. constipation, pellagra, purpura, hyperglycaemia. 
lupus-like syndrome, vertigo. hyperreílexia, urinary 
retention, and gynaecomastia. j

Symptoms of overdosage indude slurred speech, metab- 
olic addosis, halludnations, hyperglycaemia, respiratory 
disưess or tachypnoea, con vulsions, and coma; íatalities can
OCCUT.

Carcinogenkity. Concem about the carcinogenidty of iso- 
niazid arose in the 1970s when an increased risk of 
bladder cancer in patients ơeated with isoniazid was 
reported.1'3 However, no evidence to support a cardno- 
genic eữect of isoniaúd was íound in more than 25 000 
patients ỉollovved up for 9 to 14 years in studies organised 
by the USA Public Health Service4 and in 3842 patients 
tollovved up for 16 to 24 years in the UK.3

1. Miller CT. Isoniaàd and cancer risks. JAMA 1974; 230: 1254.
2. Kerr WK, Chipman ML. The incỉdence oỉ cancer of bladder and oiher 

sites after INH therapy. Á m  J  Epidemioi 1976; 104: 335-6.
3. MiHer CT, tí al. Relative importance oỉ risk ỉactors in bladder 

carónogenesỉs. J  Chron Dừ 1978; 31: 51-6.
4. Gỉassroth JL, tí ai. An assessment of the possible assoòation oí isoníaád 

with human cancer deaths. A m  Rev R tspir Dừ ì 977; 116^h065-74.
5. Stott H. tí a i  An assessment of the cartínogenìdty oỉ isoniaiid in paúents 

wỉth pulmonary tuberculosis. Tuberclt 1976; 37: 1-15,

Effects on the blood. In addition to  the ehects mentioned 
on p. 311.3, rare reports of adveree effeas of isoniazid on 
the blood indude bleeding assodated vvith acquired inhi- 
bition of hbrin stabilisatíon' or of factor XUI,2 and red cell 
aplasia.3'5

For a reíerence to neuưopenịa, see Effeas on the Blood, 
under Ethambutol Hydrochĩoride. p. 296.2.

ỉ . Otỉs PT, t í  aỉ. An acquired inhỉbitor of ỉỉbrin stabiỉìzatíon associated vvith 
isoniarid therapy: dinical and bìochemỉcal observations. Bĩood 1974; 44: 
771-81.

2. Krumdieck R, t í  al. Hemorrhagic dỉsorde* due to an isoniaãd-assodated 
acquired íactor x in  inhibitor In a patíeni wìth Waldenstrõm's 
macrogỉobuỉỉnemỉa. A m  J  M ed 1991; 90: 639-45.

ỉ .  Claỉbome RA. Dun AK. ĩsoniaủd-ỉnduced pure red cell aplasia. Am Rev 
R tspirD is 1985; 131: 947-9.

4. Lewis CR, Manoharan A. Pure red celt hypoptaria sccondary 10 isoniaád. 
Postgrad Med J 1987; 63: 309-10.

5. Veaỉe KS. t í  a i  Pure ređ celỉ aplasia and hepatỉtis in a chiỉd receiving 
Isoniaâd therapy. J  P ediatr 1992; 120:146-8.

Effecb on theCNS. ỉn  addition to the perìpheral neuro- 
pathy that is a vvell-established adveise eílect of isoniazid, 
eữects on the CNS have also been reported, indudìng 
ataxia and cerebellar toxidty,1-2 psychotic reactions3'3 
(generally characterised by delusions, hallucinations, and 
coníusion), and seizures, particularly after overdosage.6 
Encephalopathy has been reported in dialysis patients.7'8 
Encephalopathy may also be a Symptom of pellagra, 
which may be assodated vvith ỉsoniaãd treatment.9

1. Bluraberg EA, Gỉl RA. Cerebelỉar syndrome caused by isoniand. DICP 
A m  Pharmaaĩther 1990; 24: 829-31.

2. Lewin PK, McGreal D. laonlaũd toxìdty with cerebellar ataxia ỉn a child. 
CMAJ 1993; 14«: 49-50.

3. Pallone KA, er lsoniazỉd-assocìated psychods: case report and revỉew 
of thc lìterature. Ann pharmacother 1993; 27:167-70.

4. Alao AO, Yolles JC. Isoniaád-induced psychosis. A m  PharmaanhĩT 1998; 
32:889-91.

5. Wỉtkowslci AE. «  a/. Isonỉaád-associated psychoòs. Gen Rosp PĩychiữĩTy 
2007; 29: 85-6.

6. Sbah BR. tì  ữ l Acute ỉsonĩazid neurotoxìdty in an uiban hospỉtal. 
P tdia tria 1995; 95: 700-4.

7. cheung wc. t ì  a i  Isonỉaũd Induced encephalopathy ìn dialysis paiỉems. 
Tuberde tu n g  D á  1993; 74: 136-9.

8. Wang HY, a  al. Encrphalopathy caused by isoniaÉd In a patient with 
cnd stage renal dúease vvith extrapulmonary tuberrulosh. Ren Fa:72003; 
25: 135-8.

9. ỉshìi N, Nishlhara Y. Pellagra encephalopathy among njbeirulous 
padents: i ts reladon to isoniazid thetãpy. J  N airo l N iuroatTỊ Pychúury 
1985; 48: 628-34.

Effects on the liver. Transient abnonnalities in  liver tunc- 
tion are common during the early stages -of antituber- 
culous therapy with isoniaãd and other hrst-line 
antimberculous drugs, but sometimes h e p a to to x id ty  
may be more serious and require a change of treatment. 
Drug-induced hepatitis usually occurs vvìthìn the first few

weeks of treatm ent and it may not be possible to  identiíy 
vvhich drug or drugs are responsible. Isoniazid and 
pyrazinamide are thought to have a greater potential for 
hepatotoxidty than riíam pidn.1

R ỉsk ỉac to rs  for hepatotoxỉdty indude alcoholism, old 
age, temale gender, malnutrition, HIV iníection, and 
chronic hepatitis B and c  iníections.1 Speculation that íast 
acetylators of ìsoniadd could be at increased risk oỉ 
hepatotoxidty due to production of a hepatotoxic hydrazine 
metaboỉite has not been supported;2 in fact, slow acetylators 
have generally been lound to have a higher risk than fast 
acetylators.3-4This could reflea a reduced rate of subsequent 
metabolism to non-toxic compounds. In addition, concen- 
ưations of hydrazine in the blood have not been íound to 
correlate with acetylator status.3-6

A multícenưe study7 considered the ỉn d d e n c e  of 
hepatotoxidty from a short-term regimen of daily isoniazid, 
riỉampicin. and pyrazinamide for 8 vveeks in the initial 
phase followed by daily isoniazid and rilampidn for 16 
weeks in the continuing phase. Analysis {rom 617 patients 
showed an inddencếof hepatotoxic reactions of 1.6%; the 
inddence of elevated aspartate aminoưansíerase vvas 
23.2%. In the same study, 445 patients on a 9-month 
regimen of daily isoniazid and riíampicin had a 1.2% 
incidence of hepatotoxidty and 27.1 % incidence oỉ elevated 
liver enzymes. A similar incidence of hepatitis of 1.4% 
among 350 patients on a 9-month regimen of riíampicin 
and isoniazid has also been reponed.* A reưospeaive 
analysis9 of 430 children on isoniaãd and rifampidn 
revealed hepatotoxic reactions in 3.3%, the highest 
inddence being in children with severe disease.

The inddence of hepatotoxidty is lower in patients 
receiving isoniazid ỈOT prophylaxũ than in those receiving 
treatment for active disease. During a 7-year period10 an 
inddence of 0.15% was recorded in 11 141 patients who 
started prophylartic therapy, vvhereas it vvas 1.25% amongst 
1427 padents receiving treatment. A similar study11 in a 
slightly older patient population reported an inddence of 
0.56%. Between 2004 and 2008, the CDC received 17 
reports of severe liver injury (leading to hospitalisatỉon or 
death) in patients receiving isoniazid for treatment of latent 
tuberculosis Iníectíon;12 injury occurred mainly betvveen 
the second and ninth month of therapy. Of these 17 
patients, 5 subsequently required liver ưansplantation, and 
5 died (including 1 transplant redpient). No cases of 
hepatotoxidty were reported in 556 HIV-infected patients 
taking a 3-month prophylactic regũnen oí Í50niazid and 
rilam pidn for latent tuberculosis.13 A meta-analysis14 
conduded that daily isoniazid and riíampidn for 3 months 
appeared to be as saíe as treatment vvith isoniazid alone ÍOT 6 
tó 12 months.

The Joint Tuberculosis Committee of the British Thoradc 
Sodety has published recommendations13 (or initial 
measurement oí liver íunction in all patients and regular 
m on ito rin g  in patients with known chronic liver dỉsease. 
Details are given conceming the response to deterìorating 
liver íunction depending on the dinical situation, and 
guidelines induded íor prompt re-introduction of appro- 
priate antituberculosis therapy once normal liver hinction is 
restored. Similar guidelines have been produced in the 
USA.1617

For íurther iníormation on hepatotoxidty caused by 
antituberculous drugs see EHects on the liver, under 
Riíampidn, p. 354.1 and Pyrazinamide, p. 347.3.
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Effech on the pancreas. Cases of isonỉazid-induced par. ■ 
creatitis have been rarely reported;1'4 pancreatitis resolve 1 
in these patients once ưeaunent. with isoniazid wa> 
stopped, and recurred on rechallenge. It is recommende I 
if isoniazid-induced pancreatitis is proven that the dru ỉ 
should be permanently avoided.* Chronic pancreati: 
insufficiency, after an acute episode, vvas reported in I 
patient given isoniazid, rifampicin, ethambutol, an 1 
pyrazinamide and was considered to be a drug bypersens • 
tivity reaaion .3

1. Chan KL. t í  al. Recurrent acuit panacaiitis induccd hy isoniazi . 
Tubirclt Luns Dù 1994: 75: 585-5.

2. Rabassa AA. t í  ai. Isoniarid-induced acute pancreatitis. Ann ỉníertt M. /  
1994; 121: 433-4.

ỉ .  Siephenson I, et al. Acute pancreatiđs índuced by isonìaũd ỉn tl i 
treatment o í tuberculosis. Am J Gasírotíttcroỉ 2001; 96: 2271-2.

4. Chow KM. et aỉ. Recurrent acute panCTcatitis aíter isoninrid. Ntíh J M i  
2004; 62: 172-4.

5. Liu BA. tí  al. Pancreatlc ìnsuíRciency due to amitubercuious therap . 
Atm Pharmaeother 1997; 31: 724-6.

EHectỉ on the ỉkin and hair. ỉsoniazid causes cutaneovs 
drug reaaions in less than 1% of patients.'-2 These rea<- 
tions indude urticaria, purpura, acneíorm syndrome,3 a 
lupus erythematosus-Iike syndrome4 (see p. 314.3), and 
exíoliative dermatitis.5 Pellagra is also associated with isc- 
niazid.‘ lsoniazid was considered the most likely cause o{ 
alopecia in 5 patients receivtng antituberculosis regimer s 
vvhich also induded riíampidn, ethambutol. and pyraár - 
amide.7

1. Amdt KA, Jick H. Raies of cutaneou! reaciions 10 drugs: a report ừom  
the Boston Coỉlaborative Drug Surveillance Program. JAMA 1976; 235: 
918-23.

2. Bigby M. t í  aỉ. Drug-induced cutaneous reactions: a rcport írom the 
Boston Collaborative Drug SurveỉUance Program on 15 438 consecutỉve 
inpatients. 1975 10 1982. JAMA 1986; 256: 3358-63.

3. Thome N. Skin reactions to systemic drug therapy. Praaiàoner 1973; 
211:606-13.

4. Smith AG. Drug-induced photosensitivity. Advene Drug Reađ Bulỉ 1989; 
136:508-11.

5. Rosin MA. Kiiìg LE. Isoniarid-induced exíoliative dermatitis. South MedJ 
1982; 75: 81.

6. Ishii N. Nishihara Y. Pellagra encephalopathy among tuberculous 
patients: its relation to isoniazid therapy. J Nturol Ncurosurg Psychiatry 
1985; 48: 628-34.

7. FiuGerald JM, tí  aỉ. Àỉopeda side-effea of antítuberculosis drugs. Lancet 
1996; 347: 472-3.

Lupus. A ntinudear antibodies have been reported to occur 
in up to 22% of patients receiving isoniazid; however, 
patients are usually asymptomatic and overt lupoĩd 
syndrome is rare.1’2 The indđence of antibody inducticn 
has been reported to be higher in slovv acetylators than n 
fast acetylators,3 but the diherence was not statistically sií'- 
niũcant and acetylator phenotype is not considered õn 
important determinant of the risk of isoniazid-inducf d 
lupus.1'4,5 The syndrome appeared to be due to isoniaz d 
itselí rather than its metabolỉte acetylisoniazid.6

1. Hughes GRV. Recem đevelopments in drug-assodaied systemic lup JS 
erythematosus. Adverse Drug Reaơ Bull 1987; 123: 460-3.

2. Siddiqui MA. Khan 1A. lsoniazid-induced lupus erythematos JS 
presenting wỉth cardtac tamponade. Am J Ther 2002; 9: ỉ 63-5.

3. Alarcon-Segovia D, tí  aỉ. lsoniazid acetylation rate and development of 
antinudear antibodies upon Ì5uniazid treatmenL Arthritừ Rheum 1971; 
14: 748-52.

4. Clark DWJ. Genetỉcally determined variabillry ỉn acetylaỉion and 
oxidaticm: therapeutic impỉícations. Drugs 1985; 29: 342-75.

5. Rychlik-Sych M, et ai. Acetyỉation genotype and phenotype in patỉer.ts 
with systemic lupus erythematosus. Pharmacoì Rep 2006; 58: 22-9.

6. Sim E, tí  aì. Drugs that induce systemic iupus erythematosus inhibit 
complement component C4. Lanàt 1984; il: 422-4.

Treatment oĩAdverse Effects
Pyridoxine hydrochloride lOmg daily is usually recom- 
mended íor prophylaxis of peripheral neuritis assodatcd 
with isoniazid although up to 50 mg daily may be used. A 
dose of 50 mg three times daily may be given for ưeatment 
of peripheral neuritis ư it develops. In children the BNFC 
recommends the following oral doses according to age:
• 1 month to 12 years: 5 to lOmg daily (prophylaxis), or 10 

to 20 mg 2 or 3 times daily (ơeatment)
• l2 to l8 y e a rs : lOmgdaily (prophylaxis)or30to50m g2 

or 3 times daily (treatment)
Nicoúnamide has been given, usually with pyridoxine, to 
patients w ho develop pellagra.

AU cross-reíerences reíer to entries in Volume A

http://www.cdc.gov/mmwr/
http://www.cdc.gov/mmwr/PDF/%c6%b0/rr5211.pd%c3%ad
http://www.thoradc.or%7c
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ỉsoniazid doses of 1.5 g or more are potentìally toxic and 
doses of 10 to 15 g may be fatal vvithout appropriate 
treatment. Treatment of overdosage is symptomatic and 
supportive and consists of activated charcoal, correctíon of 
metabolic addosis, and control of convulsions. In addition 
to a benzodíazepine, large doses of pyridoxine may be 
needed intravenously for control of convulsions (see 
Overdose, p. 315.1). Isoniaád is removed by haemodialysis 
or peritoneal dialysis.

Overdosage. In adults vvith isoniaãd-induced convulsions 
the UK National Poisons Iníorm ation Service recommends 
management vvith an initiaỉ intravenous dose oỉ diazepam 
or lorazepam; in resistant cases, patients should also be 
given an intravenous dose of pyridoxine hydrochloride 
equivalent to the estìmated am ount of isoniaád ingested 
(to a maxứnum of 5 g); this maximum dose should also be 
used when the amount of isoniazid ingested is unknown. 
For children the recommended dose of pyridoxine hydro- 
chloríde is 70mg/kg (to a maximum oỉ 5g). If convulsions 
continue or recur, this dose may be repeated. Oral acti- 
vated charcoal (50 g for adults and lg /kg  for children) 
may be considered u this Is given within 1 hour of an 
ingestíon of isoniaãd of more than 20mg/kg.

Pyrídoxine deddency. Pyridoxine dehdency assodated 
with isoniand in doses of 5m g/kg daily is uncommon. 
Parients at risk of developing pyridoxine deAdency indude 
those With diabetes, uraemia, alcoholism, HIV iníection, 
and  malnutrition.1-2 Supplementation w ith pyridoxine 
should be considered for these at-risk groups as well as for 
pregnant women and patients w ith selzure disorders.1 For 
the prophylaxis of peripheral neuritis it is common prac- 
tice to give pyridoxine 10 mg daily, although 6mg daily 
might be suffident.J However, in one patient a dose of 
pyridoxine lOmg daily failed to prevent psychosis, the 
symptoms of whlch only resolved after stopping isoniazid 
and increasing the pyridoxine dosage to lOOmg daily.4

1. American Thoradc Sodeiy. CDC and the Iníectious Diseases Society of
America. Treatmem of tuberculosis. MMWR 2003; 52 (RR-H): 1-77. 
Also availabte at: http://www.cdc.gov/mmwr/PDF/iT/rT521 l.pdf
(accessed 03/10/07) Correctỉon. ibid. 2005; 53: 1203. [dose]

2. Joint Tubercuỉosis Committee of the Brỉtísh Thoradc Sodety. 
Chemotherapy and management of tuberculosis in the United Kingdom: 
recommendations 1998. Thorax 1998; 53: 536-48.[Althougb these 
guỉdelỉnes were repỉaceđ by ones issueđ by N1CE in 2006 the latter do 
not “explain tubcraãosix or ia  trtatment ỉn detailm and therefore reíerence 
to the earlier guideỉines has been retained] Also avaiỉabỉe at: http:// 
www.brit-thoracỉcorg.uk/Portals/0/CỉỉnỉcaI%20Information/Tuber- 
cuỉosỉs/GuỉdeUnes/Chemotherapy.pdf (accessed 29/07/08)

3. Snider DE Pyrỉdoxỉne supplementation duríng Isoniaùd therapy. 
Tubtrde 1980:61: 191-6.

4. Chan TYK. Pyrìdoxine ineffecdve in ỉsoníarid-induced psychosỉs. Am1 
Pharmacothtr 1999; 33: 1123-4.

Precautions
ỉsoniaạd should be used w ith caution in patients with 
convulsive disorders, a history of psychosis, or hepatic or 
renal impainnent. Patìents w ho are at risk of neuropathy or 
pyridoxine dehdency, induding those who are diabetic, 
alcoholic, malnourished, uraemic, pregnant, or iníected 
vvith HTV, should be given pyridoxine, usually in a dose of 
lOmg daily, although up to 50 mg daily may be used. If 
symptoms of hepatitis develop, such as malaise, íatigue. 
anorexia, and nausea, isoniazid should be stopped pending 
evaluation.

Liver íunction should be checked before treatment with 
isoniazid and spedal care should be taken in alcoholic 
patients or those vvith pre-existing liver disease. Regular 
monitoring ol liver ỉunction is recommended in patients 
vvith pre-existing liver disease, and the British Thoradc 
Sodety has recommended that isoniazid ưeatment be 
suspended if se rum aminotransíerase concentrations are 
elevated to more than 5 times the normal upper limit or the 
bilirubin concentration rises. They allow cautious sequen- 
ũal re-introduction oi antimycobacterial drugs once liver 
function has retumed to normal: Erst isoniaád, then 
rifampidn, and then pyrazinamide. Carehil monitoring 
should be considered for btack and Hispanic women, in 
whom there may be an increased risk of latal hepatitis.

When visual symptoms occur during isoniazid treatment 
periodic eye examinations have been suggested.

Breast feeding. Peak concentrations of isoniazid in breast 
milk were 6 mỉcrograms/mL after a dose of 5mg/kg and 
were 16.6micrograms/mL aíter a 300-mg dose.1 Hovvever, 
drug concenưations in the breast milk are too low to pre- 
vent or treat tuberculosis in iníants. Adverse eílects on 
breast-fed inlants have not been reported and the last 
avaílable guidance from the American Academy of Pedia- 
trics thus considered isoniazid to be usually compátible 
vvith .breast íeeding,2 although such iníants should be 
monitored for toxic reactions.

1. Snider D. Povvelỉ KE. Shouỉd women ỉaking andtuberculosỉs dmgs 
brcast-íccd? Arch Inụnt Med 1984; 144; 589-90.

2. American Academy of Pedlantcs. The tramỉer of drugs and orher 
Chemicals into human mỉUc. Peđiatría 2001; 108: 776-89. [Retỉred May 
2010J Conecdon. ữid.: 1029. Also arailable ac http://aappoIicý.

aappubUcatrons.org/cgi/content/fulI/pedia(r:cs%3bl08/3/776 (accessed 
03/10/07)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, classiães isoniazid as prob- 
ably porphyrinogenic; it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Dcug Daubase lor Acuie Porphyría. Available ai: hnp://www. 
drugs-poriphyria.org (accessed 08/07/11)

Pregnancy and the neortate. In a reviewl of antituber- 
culous treatment in pregnant patients it was reported that 
over 95% of 1480 pregnandes in which isoniazid had 
been given resulted in a normal term inỉant. Slightly more 
than 1 % o( the iníants/íetuses were abnormal ạnd many 
of these abnormalities were CNS related. Isoniazid is 
thereíore recognised as being suitable for use in regimens 
for the tre a tm e n t of tuberculosis in pregnant patients.2,3 
Pyridoxine supplementation is recommended2 (see Pyrid- 
oxine DeBdency under Treatment of Ádverse Eữects, 
above). P reventlve th e ra p y  with isoniazid is generally 
delayed until after delivery unless other risk tactors are 
present.
. 1. Snider DE. et ai. Treatment o ỉ tubercụlosỉs đuring pregnancy. Am Rev 

Respir Dừ 1980; 122: 65-79.
2. American Thoradc Sodety, CDC, and the Iníectious Diseases Sodety of 

America. Treatmem oỉ tuberculosis. MMWR 2003; 52 (RR-U); 1-77. 
Also avaiỉabỉe at: ' http://www.cdc.gov/mmwr/PDF/rr/Tr521I.pdf 
(accessed 03/10/07) Correctỉon. ibid. 2005; 53: 1203. [dose]

3. Joừìt Tubercuỉosis Committee of the Britỉsh Thoradc Sỡdety. 
chemotherapy and management of tubercuỉoàs in the United Kingdom: 
recommenđations 1998. Thorax 1998; 53: 536-48. [Although these 
guỉdeỉines were repỉaced by ones issued by NICE in 2006 the latter do 
not ‘explain tubercubsừ or its treatment ùt detail’ and thereíore reference 
to the earìier guỉdeỉines has been retained) Also available at: http:// 
www.brit-thoracic.org.uk/Portaỉs/0/Clỉnỉcal%201n!ormation/Tuber- 
cuIosis/Guidellnes/Chẽmotherapy.pdí (accessed 29/07/08)

Interơctions
The risk of hepatotoxidty may be increased in padents 
receiving isoniaád with a riíamydn or other potentially 
hepatotoxic drugs, induding álcohol.

Isoniazid can inhibit the hepatic metabolism of some 
drugs, in some cases leading to increased toxidty. These 
inclúde the antiepileptics carbamazepine (p. 5Ị6.2), etho- 
suximide (p. 521.2), primidone, and phenytoin (p. 5.42.3), 
the benzodiazepines diazepam and triazolam (p. 1068.2), 
chlorzoxazone (p. 2023.1), theophylline (p. 1234.1), and 
disul&ram. The metabolism of enOurane (see Effects on the 
Kidneys, p. 1903.1) may be increased in padents receiving 
isoniazỉd, resulting in potentially nephrotoxic levels of 
Auoride. Isoniazid has been assodated with increased 
concentratíons and enhanced eỉỉects or toxidty of cloỉaz- 
imine (p. 274.2), cydoserine (p. 281.1), and vvaríarin 
(p. 1531.1).

For interactions affecting isoniazid, see belovy.

Alcohol. The metabolism of isoniazid may be increased in 
chronic alcoholics: this may lead to reduced isoniazid effi- 
cacy.1 These patíents may also be at increased risk of 
developing isoniaãd-induced peripheral neuropathies and 
hepatic damage (see Precautions, above).

I. Anonymous. Interactỉon of drugs with aỉcohot. Med Leừ Drugs Ther 1981; 
23: 33-4.

Antacidỉ. Oral absorption of isoniazid is reduced by alu- 
minium-containing antacids; isoniazid should be given at 
least 1 hour beíore the antadd.1 

1. Hunvitt A  Schluzman DL. Eííeas of antâcids on gastrointestinal 
absorption of ỉsoniâĩỉd in rat and man./4m RcvRespirDis 1974; 109:41-7.

Antiỉungals. Serum concenưations of isoniazid were 
below the limits of detection in a patient also receiving rif- 
ampicin and kitoconazole.' For the effect oỉ isoniazid on 
ketõconazole, see p. 587.1.

1. Abadie-Kemmerly s, tí ai. Faiiure of ketoconazoỉe treatment of 
Bỉastomyces dermatỉứdis due to ínrcraaion of isoniarid and riỉampỉn. 
Antt ĩntemMed 1988; 109: 844-5. Correctỉon. ibid, 1989; 111: 96.

Antivirak. The dearance of isoniazid was approximately 
doubled when ĩữlátabine was given to 12 HlV-positive 
patlents.1 In addition, care is nee.ded since stavudin: and 
zaldtabíne may also cause peripheral neuropathy; ụse of 
isoniazid with stavudine has been reported to increase its 
inddence.2

1. Lee BL r í al. The eScct oí raldubine on the pharmacoldnettcs oí 
isoniand In HIV-ínfeaed patỉems. /rrrrrsá Cũn/ Áncỉmicrob Agenữ

. Ơưmather 1994; 34: 3(A4).
2. Breen RAM. rr al. Encreased ỉncỉdence of perỉpheral neuropathy svỉth co- 

admỉnỉstrarỉon of stavudỉne and ỉsonỉarid in HIV-ỉnfeaed ỉndivỉduals. 
AIDS 2000; 14; 615.

Corticosterokis. Giving prednisalone 20 mg to 13 slow acet- 
ylators and 13 ỉast acetylators receiving isoniazid lOmg/kg 
reduced plasma concentrations of isoniaád by 25 and 
40% respectively.1 Renal dearance of isoniazid was also

enhanced in both acetylator phenotypes and the rate of 
acetylation increased in slovv acetylators only.1

The dihỉcal sigmhcance oí this effect is not established.
1. Sarma GRe t í  a i  E ổea of prednỉsolone and rỉfampỉn on ỉsoniarid 

metaboỉism ỉh slow and rapỉd Ỉnactivatorỉ o ỉ isoniarid. Antìmỉcrob A$*nti 
ơưmother 1980; 18: 661-6.

Food. Palpitations, headache, conjunctivaỉ irritation, 
severe Bushing, tachycardỉa, tachypnoea, and sweating 
have been reported in patients taking isoniazid aỉter inges- 
tion of chcise,u  red wint,1 and some fish.iA Accumulation 
of tyramine1 or histamine3 has been proposed as the cause 
of these íood-related reacdons, and they could be mista- 
ken for anaphylaxis.4

1. Toutoungỉ M. tí a i  Cheese. wine, and isomarid. Lanat 1985; iỉ: 671.
2. Carvaỉhò ACCe et aL Reactỉon to cheese during TB treatment. Tharax 

2004; 59: 635.
3.. Kữttegoda SE. Cheese. wỉne and isonỉarid. Lanat 1985; U: 1074.
4. 0'Sulĩỉvan TL. Drug-ỉood interactỉon with ỉsonỉazid resemblỉng 

anaphylaxỉỉ. A m  Pharmaaiher 1997; 31: 928.

Opioid analgesics. For a report o{ an interactìori betrvveen 
isoniaád and peứủdừu, attributed to isoniazid's inhibitory 
actions on monoamine oxidase, see p. 123.2.

Antimicrobial Action
Isoniaád is highly active agaỉnst Mycobacterium tuberculosis 
and may havẽ actívity against some strains oi other 
mycobacteria including M. kansasii.

Although it is rapidly baaeriddal against acúvely 
dividing Áf. tuberculosừ, it is consịdered to be only 
bacteriostatíc against semi-dormant organisms and has less 
sterilising activity than riỉampidn or pyrazinamide.

Resístance of Aí. tubcrculosừ to isoniadd develops rapidly 
ư it is used alone in the treatmmt of dinicaỉ inỉection, and 
may be due in some strains to loss of the gene ỉor catalase 
production. Resistance is delayed or prevented by the 
combinatíon oỉ isoniazid with other antimycobacterials 
which appears to be highly eHective in preventing 
emergence of resistance to oÃ er antituberculous drugs. 
Resistance does not appear to be a problem w hen isoniazid 
is used alone in pnphylaxii, probably because the badỉỉary 
load is low.

Mycobaderítmt avium complex. Synergistic activity oí 
isõniazid plus streptomydn and, to a lesser degree, isoiii- 
a á d  plus doỉazimine, against Mycabađerìum avium complex 
(MAC) has been shown in vừro and òt vrvo.1

ỉ . Reddy MV, t í  aL ĩn  vỉ tro and ỉn vtvo synergistíc eơcct of Isoniaàd with 
streptomydn and đoỉaxỉminc against Mycobacterỉum avium complex 
(MAC). Tuberde Lung Dừ 1994; 75: 208-ỈZ

Pharmacokinetìcs
lsoniazid is readily absorbed from the gastrointestinal tract 
and aỉter intramuscular injectíon. Peak concentrations of 
about 3 to 7 micrograms/mL appear in blood 1 to 2 hours 
aỉter an oral íastíng dose of 300 mg. The rate and extern oỉ 
absorption of isoniazid is reduced by íood. Isoniazid is not 
considered to be bound appredably to plasma proteins and 
distiibutes into all body tissues and ũuids, induding the 
CSF. It appears in ỉetal blood ư given during pregnancy (see 
p. 316.1), and is distributed into breast milk (see under 
Precautions, above).

The pỉasma halỉ-liỉe ỉor isoniazid ranges hom  about 1 to 6 
hours, with shorter haU-Iives Ũ1 fast acetylators. The 
primary metabolic route is the acetylatíon of isoniazid to 
acetyIisoniazid by N-acetyltransferase ỉound in the liver and 
small intestlne. Acetylisoniazid Is then hydrolysed to 
isonicotìnic add  and monoacetylhydrazine; isonicotinic add  
is conjugated with glycine to isonicotinyl glycine 
(isonicotinuric add) and monoacetylhydrazine is lurther 
acetylated to diacetylhydrazine. Some unmetabolised 
isonìazid is conjugated to hydrazones. The metabolites of 
isoniazid have no tuberculostatic activity and, apart hom  
possibly monoacetylhydrazine, they are also less toxic. The 
rate of acetylation of isoniazid and monoacetylhydrazine is 
genetically determined and there is a bimodal distribution of 
perspns vvho acetylate them either slovvly or rapidly. Ethnic 
groups diííer in their proportions of these genetic 
phenotypes. W hen isoniazid is given daily or 2 or 3 times 
vveekly, dinical eỉBcacy is not inAuenced by acetylator 
status.

In patients with normal renal hinctlon, over 75% of a 
dose appears in the urine in 24 hours, mainly as metabolites. 
Small âmounts of drug are also exaeted  in the íaeces. 
Isoniaád is removed by haemodialysis.

DistribuKon. Therapeutíc concenưatíons of ỉsoniazid have 
been detected in  CSFư  and synovial fluid3 several hou n  
aher an oral dose. Diíhision into saỉìva is good and it has 
been suggested that salivary concentrations could be used 
in  place of se rum  concentrations in pharmacokinetìc stu- 
dies.4

1. Forgan-Smỉth R, t í  aỉ. pyraxỉiiamide and other drugs ỉn tubercuỉous 
meningitis. Lanttí 1973; ú: 374.

http://www.cdc.gov/mmwr/PDF/iT/rT521
http://aappoIic%c3%bd
http://www.cdc.gov/mmwr/PDF/rr/Tr521I.pdf
http://www.brit-thoracic.org.uk/Porta%e1%bb%89s/0/Cl%e1%bb%89n%e1%bb%89cal%201n!ormation/Tuber-cuIosis/Guidellnes/Ch%e1%ba%bdmotherapy.pd%c3%ad
http://www.brit-thoracic.org.uk/Porta%e1%bb%89s/0/Cl%e1%bb%89n%e1%bb%89cal%201n!ormation/Tuber-cuIosis/Guidellnes/Ch%e1%ba%bdmotherapy.pd%c3%ad
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2. Mỉceỉỉ JN, t í  aL Isoniaád (INH) ỉdnetỉcs ỉn children. Fedn Proc 1983; 42 : 
1140.

3. Mourics D, t í  (ứ. Passage articuỉaire de ỉ'isonỉazÌde et de 1'éthambutoỉ: 
deux observatìons đe synovite tubercuỉeuse đu genou. Nouv Presst Mtd 
1975; 4 : 2734.

4. Gurumurthy p, t í  ai. Saỉỉvary levels oỉ ỉsonỉazỉd and riíampidn in 
tuberculous patíents. Tubereie 1990; 71:29-33.

HIV-infected patients. Malabsorpúon of isoniaád and 
other antítuberculous drugs may occux in patients with 
HIV iníectìon and tuberculosis, and may contribute to 
acquữed drug resistance and reduced eỉScacy of tuber- 
culoãs tteatment. For íurther iníormation on the absorp- 
tìon of antituberculous drugs in HTV-iníected patients see 
Pharmacokinetics, under Riíampidn, p. 356.1.

Pregnancy. Isoniazid aosses the placenta and average 
íetal concéntrations of 61.5 and 72.8% of matemal serum 
or plasma concentratìon have been reported.1 The halỉ-life 
of isoniaãd may be prolonged in neonates.1

1. Hoỉdỉness MR. Transplacental pharmacokỉnetics of the antiiuberculosls 
dmgs. ơin  Pharmacokintí 1987; 13: 125-9.

Preparations
Propríetary Preparationi (details are given in Volume B)

Single-ingredỉent Preporotions. Arg.: Isoniac; Nicotibina; Belg.: 
Nĩcotibine; Canad.: Isotamine B; Isotamine; China: Jieheqing 
ịiềtỉiìti); Pi Jin (Eáì:); Sheng Jun (ttS); Cz.: Nidraád; Fin.: 
Tubilysin; Fr.: Rinúíon; Ger.: Isozid comp N; Isoád. tebesium-s; 
tebesium; Gr.: Cemidon; Dianicotyl; Nicoãdt; Hong Kong-. Tri- 
sofonf; Hung.: Isonidd; Indicr. Iso-Rifa; Isokin; Isonex; Rifa- 
com-EZ; Indon.: INH-Ciba; INHA; Inoxin; Kapedoxin; Medinh- 
ODf; Niadfoit-6; Nuíadoxin; Pehadoxin; Pulmolint; Pyravit; 
Pyriíortt; Supraád; TB Vit 6; Ital.: Nicoád; Jpn: Hydra; Hydra- 
zidet; Mex.: Hidrasix; Isodo Tbal; Valilol; philipp.: Comprilex; 
Curaád (Reỉonnulated); Eurocoxin; Isodexỉd; Isonid; Isoprim; 
Isoxin; Nỉcetalỷ; Odinah; Pulmodrin; Techxaíort; Terozid; Triso- 
íortt: Vamsoxidt; Zidrid; PoL: Nidraád; Pơrt: Hidraãda; Rus.: 
Isoád (H303IU); Isoád Comp (Haoana KoMn); Singapore: 
Rimiíon; Spain: Cemidon B6; Cemidon; Swed.: Tibinide; 
Switz.: Rimiíon; Thai.: Antimic; Myrin-Pt; Turk.: INH; Isovit; 
USA: Laniaád; Nydraãd.
MuU-ãigredient Preporotions. Arg.: Badíimt; RiGnah; Austria: 
Isoprodiant; Riíater; Ritoldin mít INH; Braz.: Jsoniatonf; 
CanatL: Riíaten China: An Si Nuo Kang chang
Wei Rui Da Xỉn (dèSSàẺík); Dai Fei Lin Fei An (ỉ?
£ ) ; Fei Lu De (HHkS); Fd Ning Fei Su (11®); Fei Ting
( ị ? ) ;  Hu Fei Te (ỈP3I#); Ke Lao Er Kang Pi Lv
ỊẼ # j;  Rui Fu An Kang ( « » $ * ) ;  Rui Qing ( « « ) ;  l i  Bi <a 
S ); Wei Bao (Ị*®); Wei Fei (ỉtíp); Yi Bi Fu (-KtCS); Yi Nuo 
Ni Kang Yi H Bi (iPStỉS); Denm.: Rimactaãd; Rim-
cure; Rimstar; Pin.: Rimactazid; Rimstar; Fr.: Riíater; Riíĩnah; 
Ger.: Iso-Eremíat; Riíatert; Rifinah+; tebesium Duo; tebesium 
Trio; Gr.: Myambutol-INH; Obolú; Rilater; Rifinah; Rimactaãd; 
Hong Kong: Riíater; RìSnah; Hung.: Rilaád; India: AFB3; 
AFB4; Akt-2; Akt-3; Akt-4; Akt-FD; Akurit-3; Akurit-4; Akurit- 
Ti Akurit; Antìbin; Arzade; AmdeỶ; Becox Fone Kit; Becox 
RH; Bicox Kid; Bicox-E; Bicox; BineX'DT; Binex E; Binex Kìd; 
Binex Ti Bìnex ZE; Binex; Cavidin INH; Cavirip; Cavitar RHE; 
Caviter FD; Caviter; Combunex; Coníez-3; Coxina-3; Coxina-4; 
Coxinex; Coxkit-3; Coxpic Coxiid; Coxter-2; Coxter-3; Coxter- 
4; Cx-3; Cx-4; Cx-5; Emrií Kit; Exnril; Euỉadn Inh; Euíadn 
Plus; Euỉaád; Famdn H; Faminex Forte: Faminex; Porecox; 
Gocox Compound; Gocox-3; Inabutol Fortef; Inapas; Infez-4; 
Ipcadn Kidf; Ipcadn; Ipcadde; Iso-Riphanned; Isokin-300; Iso- 
lõn-T Forte; Isokoxú Isoriíam; Iiíebutol-H; Macox Plus; Macox- 
ZH; Monto-2; Monto-3; Monto-4; Montonex Forte; Montorip; 
Mycocox-4; Mycocox-E; Mycocox-Z; Mycocox; Mycodot Kit; 
Mycodot-4; Mycodot-E; Mycodot-Z; Myconex; Mycospas; 
Mycurit-3; Mycurit-4; Mycurit-Z; Optiriía PIus; R-Cinex z, R- 
Cinex; RHZ Plus; RHZ; Riỉa E; Rifa; Rứnacxaád + Z; Rimpazid; 
Siticox-INHT; Tlbirim INH; Tricox; Wokex-2; Wokex-3; Wokex- 
4; Xeed 2; Xeed 3E; Xeed 4; Indon.: bacbutlNH; Erabutol Plus; 
Meditam-6f; Metham; Mycothambin-INHt; Niaátol; Pulna; 
Ramidn-ISOt; Rimactaád; Rlmcure; Rimỉtan Santibĩ Plus; IrL: 
Riỉatei; Rifinah; Rimactaád; Rìmcuret; Rimstan ItaL: Etanico- 
zid B6; Riiater; RiGnah; Rimactaád; Rimcure; Rimstar; Malay- 
sia: Rimactaád; Rimcure; Mex.: Arpisent; Dotbal-S; Dotbal; 
Finatei+; FInateramidat; Riíaten Rifinah; Mon.: Dexambutol- 
INHf; Neth.: RiBnah; Rứnactaádt; Rimcuret; Rứnstart; Norw.: 
Rimactaád; Rlmcure; Rimstar; NZ: RìGnah; Phữipp.: 4D; AKur- 
ÌT-4; AKuiìT; Bifix; CombiKidsỶ; CombiPack; Continukit Plusỷ; 
Continukit; Contìnupackt; Duomax; Ebutol; EconoGx; Econo- 
kit-MDR; Econokit; Econopack; Ethamizid; Ethi 400; Fixcom 3; 
Fixcom 4; HR Pedia Kít; HR2 Pedia Kít; Kidz Kit 2; Kidz Kit 3; 
Myrin-P; Myrin; Quadmax; Quadtab; Refam Duo+; Retam 
Pedia Kitf; Riíater; RiỀnah; Rifzin; Rimactazid; Rimcure; Rim- 
star; Sthamizide; SVM-Polypac-At; Tres; TrioGx; Tritab; Vipert; 
PoL: Riíamazid; PorL: Riíatei; RiGnah; Rus.: Combitub 
(Kon(6iny6); Forecox (4>opKOXc); Iso-Eremfat (Hao-3peMệar); 
Isocomb (H30K0MỔ); Isopask (HaonacK); Laslonvita (HaciiOHBHTa); 
Lomecomb (JIoMeKOx6); Mac-Pas Plus (Max-IIac ILnoc); Phthi- 
zoetham (dmooaraM); Phthizopừam (dmcnnHpaM); Protub-2 
(IIpoTy6-2); Protub-3 (IIpoiy6-3): Protub-4 (npờry6-4); Protub- 
Lome (IIpoiy6-JIoMe); Protubetham (IIpơiyỗaTaM); Protubpira 
(IlpoTyốnHpa); Protubvita (ripcrryÕBHTa); Repin B4 (PenHH B4); 
Riíacomb (PHỘaxoMổ); Ritacomb PIus (PHỘaxoMÕ rimoc)t; 
Rimactazid (PnMarra3H«)t; Rimecure 3-FDC (PHMxyp 3-<bflC)t: 
Rimstar 4-FDC (PHMCTap 4-<t>ilC)t; Tubavit (TyõaaHT); SAfr.: 
Riíaíour; Rlfaterf; RiGnah; Rimactazid; Rimcure; Rimsur; Sin­

gapore. Merip; Rimactazid; Spain: Amiopiat; Duplicaldo B12f; 
Riíater; RiGnah; Rimactaádt; Rimcuret; Rimstar; TlsobriíỶ; 
SwetL: Rimactarid: Rimcure; Rimstar; Switz.: Rdater; Rilĩnah; 
Rúnactazid; Rimstan Thai.: Riíaíoun Rifampyzid; Rilater; 
RiCnah; Rimactazidt; Rimcure 3-FDC; Rimstart; UK: Rilater; 
RiBnah; Rimstax; Voractìv; USA: IsonaRií; Rilamate; Rìíatei; 
\tntz.: Rimactazid; Rúncure.
Pharmacopoeial Preparotioni
BP 2014: Isoniazid Injectỉon; Isoniaád Oral Solution; Isoniand 
Tablets;
USP 36: Isoniazid Injection; Isoniazid Syrup; Isoniazid Tablets; 
Rưampin and Isoniazid Capsules; Riíampin, Isonỉazid. and 
Pyrazinamide Tablets; Rưampin. Isoniadd, Pyrazinamide, and 
Ethambutol Hydrochloríde Tablets.

Josamycin IBAN, USAN, rtNNI 

ÈN-Í41; Josamicina; Josamidnas; Josamycine; Josamycinum; 
Jòsamys|ini; Jozamicin; Léucomydn A3; flM03aMniiHH.
A stèreoisomer o f 7-(formylmethylM, 10-dihydroxy-5-meth- 
oxy-9,16-dimethyl-2-oxo-oxacydohexadeca-l 1,13-dien-6-y!
3,6-dideoxy-4-0-(Z6-dideoxy-3-C-methyl-aTL-óbo-hexopyra- 
nosyl)-3-(dimethylamino)-(3-D-glucopyranoside 4'-acetate 
4"-isovalerate.
Ĉ ị H ị̂NOị 828.0
CAS —  16846-24-5; 56689-45-3.
ATC —  J01FA07.
ATC Vet —  QJ01FA07.
UNII —  HV13HFS217.

Pharmacopoeias. In Eur. (see p. vu) and Jpn.
Ph. Eur. 8: (Josamydn). A macrolide antibiotic produced by 
certain strains of Strepíomyceí narbonemis var. jesamyceticus 
var. nova, OT obtained by any other means. A vvhite or 
slìghtly yellovvish, slightly hygroscopic powder. It contains a 
minimum of 900 units/mg calculated with relerence to the 
dried substance. Very slightly soluble in water; soluble in 
acetone; íreely soluble in dichloromethane and in methyl 
alcohol. Store in aiitight contalners.

Josamycin Propionate IBANM, riNNMi 

Josamidna, propionato de; Josamidno propionatas; 
dosamydne, Propionate de; Josamycini Propionas; Josamy- 
dnpropionat; .losamydn-propionát; Josamysiinipropionáatti; 
Jozamidn-propionát; Propionato de josamidna; YS-20P; 
/Ị>K03aMHL(HHa nponMOHaT.
Josamydn 10-propionate.
CasH^NO,6=884.1
CAS — 56111-35-4; 40922-77-8.
ATC —  J01FAQ7.
ATC Vet —  QJ01FA07.
UNII —  053VA4B06Y.

Pharmacopoeios. In Eur. (see p. vii) and Jpn.
Ph. Eui. 8: (Josamydn Propionate). It is derived from a 
macrolide antibiotic produced by certain strains of 
Streptomyces narbonensừ var. ịosamyceticus var. nova, or 
obtained by any other means. A vvhite or slightly yellovvish, 
slightly hygroscopic, oystalline povvder. It contains a 
minimnm of 843 units/mg. calculated with reíerence to the 
dried substance. Practically insoluble in vvaten soluble in 
acetone; íreely soluble in dichloromethane and In methyl 
alcohol. Store in airtight containers.

Uses and Adminỉstratlon
Josamydn is a macrolide antibaaerial with actions and uses 
sùnilar to those of eiythromydn (p. 292.1). It is given orally 
as the base or the propionate but doses are expressed in 
terms of the base; 1.07 g ol josam ydn propionate is 
equivalent to about 1 g of josamydn. Usual doses in the 
treatment of susceptible inlections are the equivalent of 1 to 
2 g oi josam ydn daily in 2 or more divided doses.

Adverse Effects and Precautìons
As íor Erythromydn, p. 293.1. Josamydn is reponed to 
produce less gastrointestinal disturbance than erythro- 
mydn.

Oedema. A report oí josamydn-induced oedema of the 
íoot.1

1. Bosch X. tí  al. Josamydn-induced pedal oedema. BMJ 1993; 307: 26.

Interadions
For a discussỉon oỉ drug interactions of macrolide 
antíbaaerials, see Erythromydn. p. 294.2.

Cytochrome P450 isoetuymes. Josamydn is reported to 
have little or no e ííea  on hepatic cytochrome P450 isoen- 
zymes and may thereíore interact less than erythrom ydn 
with other drugs metabolised by this enzyme System (see 
Mechanism, under Interactions of Erythromydn,

p. 294.2). The general absence of an Interaction betwee 1 
josam ydn and theophylline would appear to support this

Anhmicrobial Actìon
As for Erythromydn, p. 295.1. Some reports suggest thí t 
josam ydn may be more active against some strains t f 
anaerobic spedes such as Bacteroides ýragilừ.

Preparatíons
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preparotions. Austrìa: Josalỉd; China: Be - 
beisha (m m 3>); Josãmy (M3>); Fr.: Josadne; ItaL: Iosalid'; 
Jpn: Josamy; Rus.: Wilprafen (Btuiuipai]>eH); Spain: Josamin.; 
Ukr.: Wilprafen (BmunpaộeH).

Mulli-ingredieni PreporaHons. Ital.: Corti-FIuoral.

Kanamycin Acid Sulfaỉe IBANMI 

Kanamicina, sulíato ácido de; Kanamicino rũgỉtusis sulíatas 
Kanamycin Add Sulphate; Kanamydn sulíát kyselý 
Kanamydne, sulfate acide de; Kanamycini sulfas acidus 
Kanamydnsulíat, Saures; Kanamycinsyrasulíat; Kanamysiini 
happosulíaatti; Savanyủ kanamicin-szulfát; KaHaMMUMHí 
Kncnoro CynbộaT.
ATC —  A07AA08; J01GB04; S01AA24.
ATC Vet —  QA07AA08; QJ01GB04; QS0IAA24.

Pharmacopoeias. In Chín, and Eur. (see p. vii).
Ph. Eur. 8: (Kanamydn Add Sulíate). A form oí kanam yd 1 
sulíate prepared by adding siilhtric add  to a solution cf 
kanamycin sulỉate and drying by a suitable method. A w h it: 
or almost vvhite, hygroscopic povvder containing not leíS 
than 670 units/mg and 23 to 26% of sullate, calculated wit 1 
relerence to the dried material. Soluble 1 in about 1 cf 
water; practically insoluble in alcoho) and in acetone. A 11 > 
solution in water has a pH of 5.5 to 7.5.

Kanamycin Sulfate IBANM, ríNNMi

Kanamicina, sulíato de; Kanamicin-monoszulfát; Kanamicinc 
monosulfatas; Kanamycin A Sulphate; Kanamycin m ono 
sulfát monohydrát; Kananiycin Monosulphate; Kanamycir 
Sulphate; Kanamycine, monosulfate de; Kanamycine, Sulfatí 
de; Kanamycini monosulías; Kanamycini Monosulía: 
Monohydricus; Kanamycini Sulfas; Kanamycinmonosulíat 
Kanamycyny siarczan; Kanamysiinimonosulíaatti; Sulíato dt 
kanamidna; KaHaMnụMHa Cy/ibộaT.
6-0-(3-Amino-3-deoxy-a-D-ạlucopyranosyỉ)-4-0-(6-amino-6 
deoxy-a-D-glucopyranosyl)-2-deoxystreptamine sulphate 
monohydrate.
C,aH36N<On,H2SO4,HỉO=ÓC0.õ
C4S —  59-01-8 (kanamyán); 25389-94-0 (anhydrou: 
kanamycin sulíate).
ATC — A07AA08; J01GB04; S01AA24.
ATC Vet —  QA07AA08; Q101GB04; QS0IAA24.
UNII —  0WỈN4G4R9W (kanamycin sulỉate); 380EX28SMO 
(konamycìn A sulíate).

Pharmacopoeias. In Eur. (see p.-vii) and us.
Jpn indudes the anhydrous substance.
Ph. Eur. 8: (Kanamydn Monosullate; Kanam ydn Sulíat: 
BP 2014). The sullate of an antimlcrobial substanc: 
produced by the grovvth of certain strains of Streptomyct ỉ 
kanatnyceticus. A white or almost vvhite, crystalline povvde r 
coniaining not less than 750 units/mg and 15.0 to 17.0% c f 
su lia te, calculated with reíerence to the dried materìa . 
Soluble 1 in about 8 of water; practically insoluble in alcohc 1 
and in acetone. A 1% solution in vvater has a pH of 6.5 t I 
8.5.
USP 36: (Kanamydn Sulíate). A white, odourless crystallin : 
powder. It has a potency equivalent to not less than 
750micrograms of kanam ydn per mg, calculated on th  : 
dried basis. Preely soluble in vvater; insoluble in acetone, ũ I 
ethyl acetate, and in benzene. pH of a 1 % solution in vvate • 
is bervveen 6.5 and 8.5. Store in  aừtight containers.

Incompatibility. For discussion of the incompatibility c ỉ 
aminoglycosides such as kanamycữi with beta lactams, se : 
under Gentamicin SuKate, p. 304.3. Kanam ydn is also 
reported to be incompatible vvith various other drug; 
induding some other antimicrobials as well as w ith som ' : 
elecơolytes.

Uses and AdministraHon
Kanam ydn is an aminoglycoside andbaaerial with ac tion! 
similar to those of gentam idn (p. 304.3). It hasbeen used ũ t 
the treatm ent of susceptible Gram-negative and staphylo ■ 
coccal infections, induding gonorrhoea (p. 204.2) and 
neonatal gonococcal eye iníections (p. 193.2), although i t ; 
use has dedined in many centres because of th :

All cross-reíerences reíer to entries in Volume A
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development of resistance. As vvith gentamidn it may be 
used w ith peniciUins and w ith cephalosporins; the 
injections should be given at separate sites. Kanamydn 
has also been used as a second-line diug in tuberculosis 
(p. 210.2), but other, saíer drugs are usually preferred.

The suUate or a õ d  sullate salts are oíten used: in the USA, 
preparations containing the bisuUate (CigH34N4OiI,2H2SO«), 
but reíerred to as the sulíate, are available. Doses are 
expressed in terms of kanamydn base; 1.2 g oỉ kanamydn 
suUate, and 1.34g of kanamycin add  sulỉate, are each 
equivalent to about 1 g of kanamydn. It is usually given by 
intramuscular injection, and in acute inỉectíons adults may 
be given 15 mg/kg daily, to a maximum of 1.5 g daily, in 2 to 
4 divided doses. The same doses may be given by 
intravenous inhision of a 0.25 to 0.5% solutỉon over 30 to 
60 minutes; in the UK, up to 30 mg/kg daily has been given 
in 2 or 3 divided doses by this route. Treatment of acute 
iníections should preíerably not condnue for longer than 7 
to 10 days or exceed a cumuladve dose of 10 g kanamydn. A 
dose of 3 to 4g  vveekly, given as 1 g on altematẹ days or as 
1 g twice daily on 2 days each vveek, was íotmerly suggested 
in the UK for chronỉc bacterial inỉectỉons, up to a maximum 
cumulative dose of 50 g, but prolonged use increases the risk 
of nephrotoxidty and is not generally recommended.

A single intramuscular dose of 2 g of kanamyõn has been 
used vvhen other, first-line drugs are not available in the 
treatment of gonococcal eye iníectíons.

For details of doses in children, see p. 317.1.
Peak plasma concentrations greater than 30micro- 

grams/mL and trough concentrations greater than 
lOmicrograms/ml. should be avoided. It is recommended 
that dosage should be adjusted in all patíents according to 
plasma-kanamydn concentrations, and thỉs is particularly 
important where íactors such as age, renal impairment, or 
prolonged therapy may predispose to toxidty, or where 
there is a risk of subtherapeutic concenttations. For 
discussion of the methods of calculating aminoglycoside 
dosage requirements, see Admỉnỉstratỉon and Dosage, under 
Gentamidn, p. 305.2.

K anam ydn has been used oraỉỉy similaily to neom ydn 
(p. 332.1), for the suppression of intestinal flora. For pre- 
operative use, 1 g may be given every hour for 4  hours, then 
1 g every 6 hours for 36 to 72 hours. In the management of 
hepatic encephalopathy, 8 to 12 g daily in divided doses may 
be given.

Kanam ydn has also been given in  doses of 250 mg as a 
nebulised inhalation, 2 to 4 times daily. Solutions of 
kanam ydn 0.25% have been used for the irrigation of body 
cavities.

Kanamydn tannate has also been used.

Administratíon in children. For severe inỉections caused 
by susceptible bacteria in children beyond ithe nevvbom 
perìod the American Academy of Pediatrics' suggests an 
intravenous or intramuscular dose equivalent to kana- 
m ydn 15 to 30 mg/kg daily, in 3 diviđed doses.

For prophylaxis in  neonates bom  to mothers with 
gonococcal in leaions OT íor the ưeatm ent o£ gonococcal 
neonatal conjunctivitis, WHO recommends kanamydn 
25mg/kg, up to a maximum of 75 mg, as a single 
intramuscular dose, if first-line drugs are not available.

1. American Academy of Peđíacrics. 2012 Red Book: Rípơrt oỊ the Commừtee 
on ĩnftaiotís Distasts. 29th ed. Elk Grove Village, Illinois, USA: American 
Academy of Pediatrics, 2012.

Adverse Effects, Treahvent, and Precautions
As for Gentamidn Sulíate, p. 306.2.

For patients given Standard regimens, peak plasma 
concentrations of kanamydn >  30 micrograms/mL, and 
trough concentrations >  IOmicrograms/mL, should be 
avoided. Auditory (cochlear) toxidty is more írequent than 
vestibular toxidty.

Local pain and inỉlammation, as vvell as bruising and 
haematoma, ha ve been reported at the site of intramuscular 
injections.

G astiointestinaỉ disturbances and a maỉabsorption 
syndrome, slmilar to that seen with oral neomydn 
(p. 332.2), have occuưed after oral kanamydn. Oral 
kanam ydn should be avoided in patients w íth gastro- 
intestinal ulceration.

Breast feeding. Although kanam ydn is distributed into 
breast milk1 the American Academy oí Pediatrics States 
that no adverse eữects have been seen in breast-fed 
inỉants whose mothers were receiving kanamydn, and 
thereíore considers2 tha t its use is usually compatible with 
breast íeeding.

ỉ .  Chyo N, et ai. Clỉnỉcal studies o í kanamydn applied ỉn the field oí 
obstetrics and gynecoiogy. Asỉan M tdJ  1962; S: 265-7$.

2. American Academy of Pedlatrics. The transíer oỉ drugs and other 
Chemicals into hum an milk. Pedúttrừs 2001; 108:776-89. [Retìred May 
2010] Correctỉon. ibid.ỉ 1029. Aỉso avaỉỉable at: http://aappolicy. 
aappũblícatỉons.ọrg/cgỉ/contenỉ/fuQ/peđỉatrics%3bl08/3/776 (ăccessed 
27/05/04)

Interactions
As for Gentamidn Sulỉate, p. 307.2.

Antimicrobial Action
As for Gentamidn SuUate, p. 307.2. It is active against a 
similar range of organisms although it is not active against 
Pseudomonas spp. Some strains of Mycobacterium tuberculosừ 
are sensitive.

Resistance has been reported in strains of many of the 
organisms normally sensitive to kanamydn, and at One time 
was vvidespread, but a dedine in  the use of kanamydn has 
meant that resistance has become somevvhat less prevalent. 
Cross-resistance occurs between kanam ydn and neom ydn, 
ừamycetin, and paromomydn, and partial cross-resistance 
has been reported betvveen kanamycin and streptomydn.
Reíerences.

1. Ho Yn. t ì  aỉ. In-vtao actívitiM of aminoglycoside-aminocyditoli agairm 
mycobacteria. J Ánừmicrữb ơttmọlhcr 1997; 40: 27-32.

Pharmacokinetícs
As for G entamidn Sullate, p. 307.3.

Less than 1% of an oral dose is absorbed, although this 
may be signỉ&cantly increased ư the gastrointestinal mucosa 
is inflamed or ulcerated.

Aíter intramuscular injection peak plasma. concentra- 
tỉons o! kanam ydn of about 20 and 30 micrograms/ml 
occur about 1 hour after doses ọí 0.5 and 1 g respectively. A 
plasma half-life of about 3 hours has been reported. 
Absorption aíter intraperitoneal instillation is similar to that 
from intramuscular doses.

Kanamydn is rapidly excreted by glomemlar Blưation 
and most of a parenteral dose appears unchanged in the 
urine w íthin 24 hours. It has been detectedi in  cord blood 
and in breast milk.

Preparations
Proprieíary Preparatìons (details are given in Volume B)

Sỉngle-ingredient Preparations. Arg.: Cristalomidna; Ger.: Kan- 
Ophtalt; Kana-Stuiln; Kanamyõex; Gr.: Eye-Cure Ph-Ct; 
India: EíBcin; Kanamac Kandn; Kaydn; Neokanyn; Indon.: 
Kanabiotict; Kanarco; Kanoxint; ItaL: Keimidna; Malaysúr. 
Kandn; Mex.: Candnat; Kanapat; Kantrex' Solkan; Sulmynỷ; 
Singapore: Kandn-L; Thai.: Anbikant; . Kandnt; Kangen; 
KMH; USA: Kamrex-b Venez.: Kantrex.

Muhi-ingredient Praparations. Arg.\ Cristalomicúia; ỊtaL: Derma- 
tlogil; Rus.: Gelplastan pKemiaacraH); S.Afr.: Kantrexil; Spain: 
Kanaíosal Prednit; Kanaỉosal-h Kanapomadaỷ; Naso Pekamint; 
Thai.: KA-Ciloneỷ; Venez.: Monosulpa; Rinomax.

Phaimocopoeial Preporatíons
USP 36: Kanamydn Irýection; Kanamydn Sulíate Capsuỉes.

Kitasamycin IBAN, USAN, rtNNi 

Kitasamidna; Kitasamycine; Kitasamyclnum; Leucomydn; 
Kma3aMMLtMH.
‘Ó1S —  1392-21-8 (krtasamyári); 37280-56-1 (kitasamycin 
tartrate); 178234-32-7 (kitasamycin acetate).
ÁTCVet —  QJ01FA93.

Pharmacopoeias. In Chín, and Jpn.
Jpn also induđes Kitasamydn Acetate (Acetylkitasamydn) 
and Kitasamycin Tartrate.

Profìle
Kitasamydn ís a macrolỉde antibaaerial produced by 
Streptomyces kitasaừiemis. consisting mainly of kitasamydns 
A, and Aj. It has actions and uses simiiar to those of 
erythromydn (p. 291.2) and has been given orally as the 
base or inưavenously as the tartrate in the treatm ent of 
susceptíble iníections. Kitasamydn acetate has also been 
given orally.

Kitasamydn has been added to animal feed stuf£s in some 
countries as a grovvth promotor for pigs.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparafions. China: An Jl Er Le ( ỉ :  rf,/ƯS); 
Le Pu Meí Xin (^#ịl)t)c); Shuang Ning (X 1?); Tiàn Cao (ffl 
j£); Xiaojun (<l'¥).

Latamoxef Disodium IBANM, riNNMl 
Latamoksèíĩdinatrium; ' Ị.atampxef disódíco;r 'latằm oxeí 
Disodique; Latamoxef sõdium; Latamoxeídinatrium;, Lata- 
moxeíum Ọinatricum; LY-127935; Moxalactam. Disốdiúm 
(USAN); 6059-S; Rvmaĩpm /laraMOKceị..-' .■í:íi . ... ,

(7fl)-7-[2-Carboxy-2-(4-hydroxyphenyl)acetamiđo]-7-meth- 
oxy-3 -(l-m eth y l-lH -te trazo l-5 -y tth iom e thy l)-l-o xa-3 - 
cephem-4-Carboxylic add, disodiũm s a lt '.. 
C2oH|8N6Na209S=S64.4 J
c ĩs  —  64952-97-2 .{latamoxeO; 64953-12-4 (latamoxeí 
disodium).
ATC — J01DD06 
ATCVet — 03010006 '
UNII —  5APW73W3QZ ‘ ■ 1

Ptximnacopoeias. In Jpn.

Proỉile
Latamoxeí is an oxacephalosporin antỉbacterial that has 
been given intramuscularly or in&avenously as ’ the 
disodium salt in  the treatment oỉ susceptible iníectìons. It 
diữers from the cephalosporins in that the suUur atom oỉ the
7-aminocephalosporanic add  nudeus is replaced by 
oxygen. Like ceỉamandole (p. 236,2) it has an N- 
methylthiotetrazole áde-chain and may câuse hypopro- 
thrombinaemia. Serious bleeding episodes have been 
reported vvith latamoxeỉ and prophylaxis with vitamin K 
and monitoring of bleeding time have been recommended 
during treatment. In addition to hypoprothrombinaemia, 
inhibition oỉ platelet íunctìon and more rarely immune- 
mediated thrombocytopenia may be responsible for 
interierence w ith haemostasis. As w ith the methylthiote- 
trazole-containing cephalosporins, a disulfiram-like reac- 
tỉon vvith alcohol may occur.

Latamoxel has antimicrobial actìvity simiỉar to that of the 
third-generation cephalosporin ceỉotaxime (p. 244.3), 
although it is generally less active against Gram-positive 
bacteria and more active against Bacteroides fragiỉừ.

Breast íeeding. The authors of a pharmacokinetic study1 
in 8 vvomen given latamoxeỉ cautìoned that there was a 
possibility of colonisatỉon oí the inỉant's boweI with 
Gram-positive bacteria and in consequence a risk of enter- 
ocolitis. They thereíore advised against breast íeeding dur- 
ing matemal use of the drug. However, no adveise eữects 
have been seen in breast-fed inlants vvhose motheis were 
receiving latamoxeí, and the last available guidance tram 
the American Academy of Pediatrics consideređ2 that it 
was thereíore usually compatìble with breast íeeding.

1. Miỉỉer RD, et aL Human breast mllk concentratỉon of moxaỉactam. Am J 
ồbsut Gyneal 1984; 148:348-9.

2. American Academy oỉ Pedlatrics. The transĩer oỉ drugs and ocher 
điemỉcais ỉnto human milk. Pediatria 2Ò0Ỉ; 108: 776-89. [Retìred May 
2010] Correcđon. ữUL; 1029. Aỉso avaỉlable at: http://aappolỉcy. 
aappubUcatỉonỉ.org/cgỉ/contenưỉull/pedỉatrỉcs% 3b 108/3/776 (àccessẽd 
27/05/04)

Preparations
Proprietary Preporotiom (details are given in Volume B)

Sngle ‘mgradienl PiepuroKons. Oỉina: Shiomarin (am ^.); Jpn: 
Shiomarin.

Lenampicillin Hydrochloride iriNNM) 
Hidrodoruro de lenampidlina; KBT-1585; LénampidlỊine, 
Chlorhydrate de; Lenarnpidllini Hydrochloridum; /leHaM- 
nnmvuiMHa rnapoxnopuựl'.

.2,3-Dihydroxy-2-butenyl(2S,Sfl,6Ạ)-6-[(/?)-2-amìno-2-phenyla- 
cetamido]-33-dirnethyl-7-óxo-4-thìa-l-azabicydo[3.2.0]hep- 
tane-2-carbóxylate, cydic carbonate, hydrochloride. 
C2,H23N3Ó7SjHa=497.9
CAS —  86273-18-9 (lenampiallin); 80734-02-7 (lenampiállin 
hydrođibride).

Pharmacopoeias. In Jpn.

Profile
Lenampidllin ỉs an ester of the beta-lactam antibacterial 
ampióllin to vvhich it is hydrolysed in vivo. It is used, as the 
hydrochloride, in the treatment of susceptible infections.

Preparations
Proprietary Preparalions (detailỉ are given in Volume B) 

Single-ingredient Preporalionỉ. China: ZhenXin Ợ£ữ.).

LevoAoxacỉn IBAN, USAN, riNNI

DR-3355;* HR-355;- LeyoẠòksasíini; Levoíloksãsin; Lévoflox- 
:adnếfịéyòĩlõxa’driồ,' tevỔAoxácinúm^S-í-l^OAoxadhi.íMl-' 
:J252Í3; ! \é s c ty n o k q ịú ,m ?  r- ’ ' ‘ ‘
B-(S)-9-Fluôroi 2>3-dihydro-3-methy[-l 0-(4-methyl-1 -ptpera- 
2Ínyl)-7-'oxoi7 H-pyriao(l ,2,3-de]-1,4-benzoxazine-6-car- 
boxylicacid,
C,íH2oFN30 4= á6 Ú

The Symbol t  denotes a preparation no longer actively marketed

http://aappolicy
http://aappol%e1%bb%89cy


316 Antibacterials

C45 100986-85-4 (levoAoxaơn); 138199-71-0 (levoũoxacm
hemihydrate)
ATC —  J01MA12; S01AE05.
ATC Vet —  QJ01MA12; QS01AE05.
UNII —  6GNnY5LMF. -•

Phanmacopoeias. In us.
USP 36: (LevoĐoxadn). A light yeIIowish-white to yellovv- 
white aystals or crystaUine powder. Sparingly soluble in 
water, in acetone, and in methyl alcohol; soluble ỉn acetic 
add  and in dimethyl sulíoxide; pracdcaUy insoluble in 
glycerol and in n-octanol. Store in airtight containers. 
Protect b o m  light.

Uses and Admỉnìstratỉon
Levoũoxadn is the S-(-)-isomer of the Uuoroquinolone 
antibacterial oAoxadn (p. 336.3). It is given orally. or by 
intravenous iníusion as a 5 mg/ihL solution over 30 to 90 
minutes, to  treat susceptible iníections induding tuber- 
culosis (but see under -Uses and  Ađministration of 
Ciproũoxadn, p. 262.2). LevoAoxadn is given as the 
hemihydrate but doses are expressed in terms of the base; 
levoAoxađn hemihydrate 256 mg is equivalent to about 
250 mg of levoAoxadn. Usual doses range Irotn 250 to 
500 mg once or tvvice daily for 7 to 14 days depending on the 
severity and nature of the iníection. A dose of 250 mg once 
daily for 3 days may be given for uncomplicated urinary- 
tiad  iníections. A 28-đay course of treatraent with a dose of 
500 mg once daily should be given for chronic bacterial 
prostatitis. In the USA, doses of 750 nag once daily íor 7 to 14 
days may be used ỉor complicated skin inlections and for 
hospital-acquired pneumonia; a shorter coune of 750 mg 
once daily for 5 days may be given for community-acquired 
pneumonia, acute bacteríaỉ sỉnusitis, complicated urinary- 
ưact iníections, and acute pyelonephiitis. A 60-day course 
of ưeatm ent with a dose oí 500 mg once daily is also licensed 
in the USA for tteatm ent and postexposure prophylaxis of 
inhalation anthrax.

Doses should be reduced in patients with renal 
impairment (seep. 318.1).

LevoAoxadn is also used topically as the hemịỉtydrate in 
eye drops. A solution containing the equivalent' of 0.5% of 
levoũoxatin is used for the ưeatm ent of bacterial 
conjunctivitis and 1.5% for com eal ulcers caused by 
susceptíbỉe sưains of bactería. The hemihydrate is also being 
studied for use by inhalation in the treatment of lung 
iníectìons in patients with cystic Abrosis.
Reviews.

1. Davis R. Bryson HM. Levoíloxaán: a review o( its antibacterial activity, 
phannacokinetics and rherapruric eHicacy. Dntgs 1994; 4: 677-700.

2. Martin SJ, tí  a i  LevoQoxadn and sparũoxatin: new quinoỉone 
antibiotics. A m  pharmacother 1998; 32: 320-36.

3. Martin SJ, tí a i  A risk-benefit assessment of levoũoxatin ỉn rcspiratory. 
skỉn and sltin structurc. and urinary [ract inlections. Drugs 2001; 24: 
199-222.

4. Croom KF, Goa KL. Levoỉloxacìn: a reviévv of lu use in the trearmem oi 
bacterial míecrions in the United States. D rup  2003; 63: 2769-2802.

5. Anderson VR. Perry CM. LevoQoxadn: a revievr of ỉts use as a high-dose, 
short-course treatment for bacterial iníection. Druj! 2008; 68: 535-65,

6. Anonymous. LevoAoxacin. Tuberadoĩừ (Edinb) 2008; 88: 119-21.
7. Keating GM. Levoũoxaòn 0.5% ophthaỉmìc solutìon: a review of iu  use 

ỉn the ưeatment o( extemal ocular ỉnỉections and ỉn ỉntraocular surgery. 
Drugi 2009; 69: 1267-86.

Administration in children. Since Auoroquinolones can 
cause degenerative changes in weight-bearúig joints oí 
young am m als  they should only be used in children and 
adolescents where their use may be justiũeđ u  the beneBts 
ourvyeigh the risks. In the USA levoioxadn is licenscd for 
use in children 6 months of age and older only for treat- 
ment and postexposure prophylaxis of inhalatìon anthrax. 
The following doses, based on body-vveight, may be given 
orally or intravenously1 for 60 days:
• less than 50 kg: 8mg/kg (maximum 250 mg) every 12 

hours
• 50 kg or more: 500 mg once every 24 hours

1. U f , ã  al. Pharmacometrlcs-based dose selection oỉ levolloxatin as a 
treatment íor postexposure ỉnhaỉatỉonal anthrax in childien. Anỉimicrob 
Agenữ Chemothtr 2010: 54: 375-9.

Admúiistration in renal impairment. Although initial 
intravenous and oral doses (see Uses and Adminisơation, 
above) remain unchanged in padents with renal impaữ- 
ment, subsequent doses of levoAoxadn should be adjusted 
according to créatinine dearance (CC).
In the UK, the íollovving doses are recommended:
• c c  20 to 50mL/minute: subsequent doses are halved
• c c  10 to 19 mL/minute: subsequent doses are reduced to 

one-quarter of the usual dose; a regứnen of 250 mg daily 
shouỉd be reduced to 125 mg every 48 hours

• c c  less th an 10 mL/minute (induding haemodialysis and 
contỉnuous peritoneal dialysỉs patients): usual doses of 
250 mg or 500 mg daily are reduced to 125 mg every 48 
or 24hours respectively; a regimen of 500 mg twice daily 
is reduced to 125 mg every 24hours

In the USA, the following dose modiíications are 
recommended:

After an initial dose of 750 mg daily,
• c c  20 to 49mL/minute: subsequent doses are 750 mg 

every 48 hours
• c c  ũp to 19mL/minute (induding haemodialysis and 

continuous peiitoneaỉ dialysis patients): subsequent 
doses are 500 mg every 48 hõurs

Aiter an initial dose of 500 mg daily,
• c c  20 to 49 mL/minute: subsequent doses are 250 mg 

every 24 hours
• c c  up to 19mL/minute (induding haemodialysis and 

continuous peritoneal dialysis patients): subsequent 
doses are 250 mg every 48 hõurs

Aỉter an initial dose of 250 mg daily,
• c c  10 to 19mL/minute: subsequent doses are 250 mg 

every 48 hours (although no dose adjustment is required 
for the short-course, Iow-dose regimen used in 
uncomplicated urinary-ttact inlection)

In critically ill patients undergoing continuous renal 
replacement therapy (CRRT), a loađing dose of 500 to 
750 mg has been recommended, íoUovved by maintenance 
doses dependent on the type of CRRT:1
• continuous venovenous haemoAltration (CVVH): 

I 250 mg every 24 hours
• continuous venovenous haemodialysis (CWHD): 250 to 

500 mg every 24 hours
• continuous venovenous haemodiatilưation (CVVHDF): 

250 to 750mg every 24 hours
For critically ill patients undergoing intermittent haemo- 
dialysis, a dose of 250 to 500 mg every 48 hours (given after 
the dialysis run) has been recommended.'

1. Heina BH, tí al. Antimicrobỉal dosing concepu and recommendaiions 
íor critically ill ađul! patients receiving cominuous renal replacemem 
therapy or imermiltem hcmodialysis. Pharmacolherapy 2009; 29: 562- 
77.

Peptic ulcer d isease. For mention of the potential use of 
levoAoxarin in eradication regimens for Helicobacter pylori, 
see p. 1816.2.
References.

1. Gisbert Jp, Morena F. Systematic review and meta-analysis: 
ỉevoũoxarin-based resoie regimens after Helicobaaer pylorỉ treatment 
íailure. Alimenl Pharmacoỉ Ther 2006; 23: 35-44.
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500.
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inhibitor, Ỉevoũoxadỉì. and amoxicillin as Ỉirsi-Iine ưeaunem to 
eradicaic Helicobacterpylori. Jtev Esp EnỊerm Di$ 2009; 101: 395-8. 399- 
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9. Schrauvven RW. tí  ai. Seven-day PPI-ưiple therapy with levoQoxadn is 
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Tuberculosis. For mention oí the use of levoíloxadn in the 
ưeatment of tuberculosis, see under Ciproũoxadn, 
p. 262.2.

Adverse Effects and Precautions
As for Ciproữoxadn, p. 262.2.

Symptomatic hyperglycaemia and/or hypoglycaemia 
have been reported, usually in diabetics who are also 
taking hypoglycaemics or insulin. Such patients should 
have their blood-glucose concentrations dosely monitored 
and ư signs or symptoms of glucose disturbances develop, 
levoũoxadn should be stopped.

Effects on glucose metobolism. See also under Gatìíloxa- 
õn , p. 303.3.

Porphyrio. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, classihes levoĐoxadn as 
probably not porphyrinogenic: it may be used as a drug of 
first choice and no precautions are needed.1

1. Tbc Drug Daiabase for A ane Porphyria. Available at: hup://www. 
drugs-porphyria org (acccsscd 041 lõ /ũ )

Interactions
As ỈOT CiproAoxadn, p. 264.3.

Use of levofloxadn with drugs that alter blood-glucose 
concenơations increases the risk of blood-glucose dis- 
turbances.

Levoũoxadn does not appear to interact signỉAcantly 
with theophylline or dđosporin.

Antimicrobial Action
A s fo r  C ip ro A o x a d n , p .  2 6 5 .2 .

L e v o ũ o x a d n  is g e n e ra l ly  c o n s id e r e d  to  b e  a b o u t  tw ic e  as 
a c tiv e  as  o ữ o x a ó n  (p . 3 3 7 .1 ) , t h e  ra c e m ic  su b s ta n c e . 
L e v o A o x a d n  h a s  a  b r o a d  s p e c tr u m  o i  a c tiv ity  w h ic h  
in d u d e s  G ra m -p o s itiv e  b a c te r ia .

R e íe r e n  c e s .
1. Brovvn DFJ, t í  al. , eds. Levolloxaán: an extended spectrum 4-quỉnolonc 

agenL J Antimiavb ơtemother 1999; 43 (suppl C): 1-90.

Pharmacokinetics
L e v o ũ o x a d n  is ra p id ly  a n d  a lm o s t  c o m p le te ly  ab so rb e i 
a f te r  o ra l  d o ses  a n d  p e a k  p la sm a  c o n c e n tra tio n s  occu  
w i th in  1 to  2  h o u rs .  I t  is vvidely d is tr ib u te d  in to  b o d y  tissu e  
in d u d in g  th e  b ro n c h ia l  m u c o s a  a n d  lu n g s , b u t  p e n e ư a t io i  
in to  CSF is re la t iv e ly  p o o r . L e v o f lo x a d n  is a b o u t  3 0  to  40°Ấ 
b o u n d  to  p la s m a  p ro te in s .  O n ly  sm all a m o u n ts  ar t 
m e ta b o lis e d , to  in a c tiv e  m e ta b o li te s . T h e  e lú n in a t lo n  h a lf  
life  o f le v o A o x a d n  is 6  to  8  h o u rs ,  a l th o u g h  th is  m a y  b( 
p ro lo n g e d  in  p a t ie n ts  w i th  re n a l  im p a irm e n t. L e v o ỉlo x a r ii 
is e x c re te d  la rg e ly  u n c h a n g e d , m a in ly  in  th e  u r in e  vvith les 
t h a n  5%  as  m e ta b o li te s . Í t  is  n o t  re m o v e d  b y  h a e m o d ia ly si 
o r  p e r ito n e a l  d ialysis.

R e fe re n c e s .
1. Fish DN. Chow AT. The dinical pharmacokinetìcs oí lcvoíloxacin. Cỉi.' 

Pharmacokìntí 1997; 32: 101-19.
2. Pisdtelli SC. et ai Pharmacokineiics and salcty of high-dose an* 

extended-interva! regimens of levofloxadn in human immunodeíi 
dency viniS-iníeaed paúents. Antìmierob Agents Chemcther 1999; 43 
2323-7.

3. Chien s, tí aỉ. LevoOoxacin pharmacokỉnetics in children. J C!i' 
Pharmaeoỉ 2005; 45: 153-60.

4. Lee CKK, tí al. LevoOoxadn pharmacokincticb in aduỉt cystic nbrosiỉ 
Chat 2007; 131: 796-802.

5. Zhang J. t í  a i  Permeabiỉity and conccntratíon of levoAoxarìn ÌJ 
epithelial linỉng ữuidin parỉents wirh lovverrespiratory íroơ iníecrions. ■ 
Cĩitt Pharmacoì 2010; 50: 922-8.

P rep ara tio n s
Proprietnry Preparatíons (dctails are given in Volume B)
Single-ingredíent Preparationỉ. Arg.: Anuar; Bacíuron; Bactilren; 
Baaocilina; Benur; Ceplene Plus; Fentaxina; Floxlevo; Grepi- 
flox; Letlumax; Levaquin; Lexobron; Misile; Quinomed L; Sep 
tibiotic; Tavanic Teraquin; Ulưaquin; UniAox; ValiOox; Vo(lox; 
Xaflo; Zenic; Auítria-. Oftaquix; Tavanic; B e ĩg Tavanic; Braz.: 
Levaquin; Levcin; Levotac; Levoxin; Tamiram; Tavagran; Tava- 
nic; Vonax; Canađ.. Levaquin; Chile: Auxxil; Medìbiox; Novad- 
lina; Quinobiot; Recamiána; Tavanic China: An Li Lai (3cS 
W); Cravit (õTSsítS); Laiwoxứig Qi Si Ding <^Xfr
T ); Cz.: Aũobax; ohaquix; Tavanic; Dettm.: FelvosinT; Ofta- 
quix; Voflanf; Fin.: Oftaquix; Tavanic; Fr.: Tavanic; Ger.: Ofta- 
quix; Tavanic; Gr.: Floxator; Levoladn; Levoprolin; Lexadn; 
Talerin; Tavanic Zirotan; Zodix; tĩong Kong: Cravit; Levidnt; 
Levoxin; Hung.: LeQokin; Levoxa; oltaquix; Savulin; Tavanic; 
India: Acquừe; Adlox; Aílevo; Albactin; Aleílox; Alevo; Alvox; 
ApoĐox; Balleo; Bat; Brilevo; C-Livo; Cuílox; Cutiũox; Day-5; 
Defox; E-Livo; Eklevo; Eloí; Elone; Elvo; EIvox; Enatome; Eva- 
b it Evopic plavo; ploquin; Floroxin; Flostar; Fydoliv; Fyflox: 
Fynal; GevoDox; Glevo; Gyraze; Havvk; Hileílox; Idalev; Klever; 
Kylevo; L-Asiflox; L-Cin; L-Flo; L-Flox; L-Oxo; L-Sig; Laffter; 
Lamivvin; Lavaza; Lavoílox; LCR; Lebact; Lecourse; Ledor; Led- 
ric; Lee; Leefbid; Leeílox; Lelosym; Lek; Lemed; Leodp: Leof; 
LeoQox; Leon; Leroy; Levace; Levact; Levator; Levend; Levloc; 
Levoact; Levobact; Levobenz; Levobos; Levobus; Levocad; 
Levocas; Levodde; Levocos; Levodak; Levoday; Levoden; Lev- 
off; Levoflow; Levoílox; Levolox; Levogram; Levogrm; Levohill: 
Levokab; Levokem; Levola; Levolab; Levolak; Levoliíe; Levo- 
lon: Levom; Levomag; Levoman; Levomed; Levon; Levone2: 
Levopet; Levophar; Levopil; Levoquin; Levorax; Levosh; Levo 
sidh: Levosip; Levospan; Levospi; Levosym; Levotab; Levota.' 
Levotec Levotech; Levotoz; Levotran; Levotum; Levovvaì 
Levowok; Levox; Levoxin; Levrea; Levvel; Lexadn; Lexillox 
Lexoquin; LF; LFC Med; Liũo; Ijft; Lin; Lina; Lipep; Livbest 
Livbid; Livestar; Livodn; Livoric; Livota; Livoven; Livox: LMG 
Lofel; Lofo; Lotor; Loxof; LQueen; Luti; LV Flox; LVM; LVX 
LXN; Lypestar; Lzen; Mevol; Milivo; MintoAox; Monoũoĩ 
Morelevo; Multivox; NBLox: NovaOox; Novodn; Nutlevc 
Olevo; Osibact; Tavanic; Iitdon.: Armolev; Corvox; Cravit; Cra 
vox; DiHoxin; Elvadn; Farlev; Floxacap; Floxacom; Lecra\ 
Lefos; Lekuidn; Levodn; Levonic Levores; Levovid; Levoxa 
Lexa; Lovequln; LQ-500; Mosardal; Nislev; Nuíalev; Proledr 
Prolevox; Reskuin; Rinvox; Tevox; Volequln; VoLox; Voxir 
Zenilev; Zidalev; lrL: Refaz; Tavager; Tavanic; Israel: Levc 
Tavanic; /tói.: Agilev; Alvand; Batiũox: Lemaxil; Levoxacir. 
Levoxigram; Ohaquix; Prixar: Reữain; Sineílox; SummaHox 
Tavanid Trissil; Jpn: Cravit; Malaysia: Cravit; Glevo; Loxot 
Mex.: Bredelin; Cinaf; Elequine; Evocs-HL Flevox; Leũoxir. 
ProsxaĐo; Ran-Levo; Tavanic; Tevotev; Voflaxin; Neth.: Ofta 
quixỷ; Prixari-; Tavanic; Philipp.: Day Five; Flevoxdn; Floxe 
Glevo; LeHoxin; Levan; Levex; Levobact; Levobet; Levodr. 
Levollox; Levomax; Levonox; Levoprime: Levoquin; Levostrar 
Levox; Levoxin; Levoxl; Levozef; Le xi; Lexyl; Lexzin; Lezasir 
Loton Loxeva; Oítaquix; Omnivox; Pneumocal; Pravox; Quino 
lev; Qumic; Santis; Teravox; Terlev; Voflox; Voleca; Wilove> 
Pol.: Allobax; Levoxa; Ohaquix; Oroílodna; Tavanic; Port 
Foxitinat; Oltaquix; Tavanic; Rus.: Ecolevid (3xoneBHA); EleDo : 
(Sneệnoxc); Flcxid (<bnexcnfl); Floradd (<t>nopamm); Glev I 
(TxeBo); Lellobact (JleiỊwio6aicr); Leíoxin (HeộoioiHH); Levole: 
(JIeBoneT); Madevo (MaicneBo); Oítaquix (OỘTaKBHKC); Remedi 1

All cross-reíerences refer to entries in Volume A
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(PcMCAHa); Signiceí (CnrHHueệ); TanHomed (TaHỘiioMea); Tava- 
nic (TaaaHnx); S.Afr.: Lintiip; Tavaloxx; Tavanlc singapore: 
Cravit; spain: Asey; Tavanic Swed.: Oftaquix; Tavaniq Switz.: 
Levex; Tavanic; Thai.: Cravit; LeQoxin; Levodn; LevoAox; 
Levox; Loxot Olỉovel; Turk.: Cravit; Hoxilevo; Lebel' Lcíosin; 
Levokuin; Levolon; Levonat' Levonidin; Levoteva; Lexadn; 
Nevotek; Potant Ravivo; Tavanlc Voleũok; UAE: Jenoquinct; 
UK: Evoxil; ottaquix; Tavanic Ukr.: Hoxium (ÍUiorcHyM); 
Lefloc (JIcộjiox); Leũodn (JIeệjioựHH); Levo-FQ (JIeBO-<DK); 
Levobact (Jle*o6axT); Levolet (HeBoner); Loxol (Hoiccoệ); Tava- 
nik (TasaHKK); Taxadn (TaxcaqHH); Zolev (3oaea); USA: Iquix; 
Levaquin; Quixin; Ventĩ.: Levaquin; Proxime; Tavanic.
MuHi-ingredient PreparaHons. Braỉ.: Pyloripac Rettat; India: 
Aleflox-OZ; Evopic-OZ; Fynal-OZ; Kylevo-OZ; L-Cin-A; L-Cin- 
OTi Lebaa-AM; Lebact-O; Lefosym-OZ; Lek-OZ; Levact-OZ; 
Levoãde-OZ; Levocos-OZ; Levoũox Oz: Levogyl; Levospan-OZ; 
Levosym-OZ; Livbest-AM; Novaflox-OZ.
pharmocopoeia) Preparotions
USP 36: Levoũoxadn Oral Solutìon.

Lincomỵcin [8AH, USAN, rìNNi
Lincomịciná; Lincomyđne; Ịincom ycinum ; Linkomycin;
Linkomysiini; U-10149; /Imhkommmvih...........
Methyl 6-amino-fi,8-dideoxy-N-[(2S,4fi)-l-methyl-4-propyl- 
prolyO-1-thio-Q-D-e/yrtìro-o-ga/ocĩo-oaopyranoside.
C) 8H3*N2OsS=4065
CẢS —  ĩ 54-21-2.
ATC — J01FF02.
ATC Vet — QJ0IFF02.
UNII — BOD072YW0F. -

Lincomycin Hydrochloride IBANM, (INNMI
Hidrocl.órùrp de lincomicina; Lincomidna, hidrơdoruro de; 
lincòrnycihè, Chlorhydrate de; Lincomydnhydrochlorid- 
Monohỹdrat; Uncgnịydói hydrochloridúm; lincomydni 
Hydrochloridum Monohýdricum; Linkomidn-hidroklorid; 
Unkoriiidno hidrochloridas; Linkomisin Hldroklorũr; Linko- 
mýcin hỵdrochlorid monohydrát' Linkomydnhydroklorid; 

.Linkpmycỵnỵ chlorowodorek; Lịnkomysiinihydrokloridi; Lyn- 
co m ýc iọ ị: Hỵdrochloridum; NSC-7Ò731; JlMHK0MMt|MH3 
rnflpoxnopMfl. , ; :
tincom ydn hydrochloride monohydrate. 
Ci8H34N^sS,Ha,H2O=461:0
CAS —  859-18-7 (anhydrọus lincomycin hydrochloríde); 7179- 
49-9 Oincomyàn hydrtxhlorìde, monohydrate).
ATC — J01FF02.
ATCVet—J2JOlFF02.
UNII —  M6T05Z2B68 (lincomycin hydrochloríde monohydrate); 
GCW8Y9936L (anhydrous lincomycin hydrochloride).

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, us, and Viet. 
Ph. Eur. 8: (Lincomyđn Hydrochloride). A mixture of 
antibiotics produced by Streptomyces lincolnensis var. 
lincolncnsừ or obtained by any other means, the main 
com ponent being lincomydn hydrochloride monohydrate. 
A vvhite or almost white crystalline povvder. It contains not 
more than  5% of lincomydn B. Very soluble in water; 
slightly soluble in alcohol; very slighdy soluble in acetone. A 
10% solution in water has a pH of 3.5 to 5.5. Store at a 
temperature not exceeding 30 degrees. If the substance is 
sterile, store in airtight contaìners.
USP 36: (Lincomydn Hydrochloride). A white orpractically 
white crystalline powder, odourless or w ith a íaint odour. 
Freely soluble in tvaten very slightly soluble in acetone; 
soluble in dimethylíormamide. pH of a 10% solution in 
vvater is between 3.0 and 5.5. Store in airtight contaỉners.

IncompaHbilily. Solutions of lỉncomydn hydrochloride 
have an add  pH and incompatibility may be expected 
vvith alkaline preparations, or with drugs unstable at low 
pH. Licensed product information for the injectable solu- 
tion States that physical incompatỉbility has been reported 
vvith novobiodn, kanam ydn, and phenytoin.

Uses and Administratìon
Lincomydn is a lincosamide antibacterìal w ith actions and 
uses similar to those of its chlorinated derivative, 
cllndam ydn (p. 270.1). Clindamydn is usually preferred 
to lincom ydn because of its greater activity and better 
absorprion, although the uselulness of both drugs is limited 
by the risk of pseudomembranous colitis.

Lincomydn is given oralỉy or parenterally as the 
hydrochloride but doses are expresseđ in  terms òf the base; 
1.13 g of lincomydn hydrochloride is equivalent to about 1 g 
of lincom ydn. The usuaỉ adult oral dose is 500 mg 3 or 4 
times daily, taken at least 1 or 2 hours beỉore or aỉter íood. It 
is given parenterally by intramuscular injection in a dose of 
600 mg once or tvvice daily, or by slow intravenous inỉusion 
in a dose of 0.6 to 1 g two or three times daily. Higher 
intravenous doses have been given in  very severe

iníections, up to a total daily dose of about 8g. For 
intravenous use, lincomydn 1 g should be diluted Ũ1 not less 
than 100 mL of diluent and iníused over at least 1 hour.

For details of reduced doses in renal impairment. see 
p. 319.2.

For details of doses ìn inỉants and children, see p. 319.2. 
Lincomydn hydrochloride may be given by subconịunc- 

tival injection in a dose equivalent to 75 mg of lincomydn.

Administration in children. The usual oral dose of linco- 
m ydn lor iníants and children aged 1 month and over is 
30 to 60mg/kg daily in  divided doses. It is given parenter- 
ally to those over 1 m onth old in a dose of 10 to  20mg/kg 
daily in divided doses by intramuscular ỉnjection or intra- 
venous inhision.

For suggested doses in  children with renal im painnent 
see p. 319.2.

Admìnlỉtration in renal impairment. Oral and parenteral 
doses oỉ lincomydn may need to be reduced in patients 
with severe renal impairment' a reductìon down to 25 to 
30%  of the  usual dose (see Uses and Administration, 
above) may be appropriate.

Adverse Effeđs, Treatment, and Precautìons
As for Clindamydn, p. 271.2.

Hypersensitivity reactions su ch as rashes, urticaria, and 
angioedema may be less ửequent with lincomydn than 
with dindamycin. Other adverse eỉlects reported rarely 
vvith lincomydn indude aplastic anaemia, pancytopenia, 
tinnỉtus, and vertigo.

Lincomydn should be used with caution in padents with 
hepatic or renal impairment; consideration shouỉd be given 
to decreasing the dosage írequency and serum concentra- 
tions should be monitored during high-dose therapy. 
Reduced doses may be necessary in those vvith severe renãl 
impainnent (see above).

Interactions
As for Clindamydn, p. 272.1.

Absorption of lincomydn is reduced by adsorbent 
antídiarrhoeals and cydamate sweeteners.

Antimicrobial Actìon
As for Clindamydn, p. 272.1, but it is less potent. There is 
complete cross-resistance between clindamycin and 
lincomydn. Some cross-resistance with erythrom ydn, 
induding the phenom enon known as dissodated cross- 
resistance or indudble MLSb phenotype, has been reported.

Pharmacokinetics
About 20 to 35% of an oral dose of lincomydn is rapidly 
absorbed from the gasơointestìnal tta c t after a 500-mg 
dose, peak plasma concentrations of about 2 to 3micro- 
grams/mL are reached vvithin 2 to 4 hours. Food markedly 
reduces the tate and extern of absorption. An intramuscular 
injection of 600 mg produces average peak plasma 
concentrations of between 11 and 12 micrograms/mL at 
60 mỉnutes and a 2-hour intravenous inỉusion ot 600 mg 
produces an  average of about 16micrograms/mL.

The biological halỉ-lUe of lincomycin is about 5 hours and 
may be prolonged in hepaúc or renal impairment. Semrn 
half-Iife may be doubled in patients w ith  hepatic 
impairment and up to 3 times longer in those vvith severe 
renal impairment. Lincomydn is widely disưibuted in the 
tissues including bone and body íluids but dilỉusion into the 
CSF is poor, although it may be slightly better when the 
meninges are inhamed. It dilíuses across the placenta and is 
distributed ínto breast milk.

Lincomycin is partially inactivated in  the liver; 
unchanged drug and metabolites are excreted In the 
urine, bile, and íaeces. Iãncom yãn is not eHectively 
removed bom  the blood by haemodialysis or peritoneal 
dialysis.

Preparations
Proprietory Preparations (details are given in Volume B)
Single-ỉngradíent PreporoHons. Arg.: Frademidna; AustraL: Lin- 
codn; Belg.: Lincocin; Braz.: Famúcma; Frademldna; Linaưon; 
LincoQan; Lmcomlrah Lincovax; Lindemidna; Neo Linco; 
CanaỴL: Lincodn; chữe: Lincodn; chírur. Hu Gu (1PÍf); LiKe 
(ý]#.): Lincodn (BTBlti); Cz.: Nelorem Fr.: Lincodne; Gr.: Lin- 
cocta; Pecasolin; Hong Kongr. Lincodn; Inđia: Admydn-L; 
Amlinc Iincodn; Lincosa; Lincorin; Lincy; Lines; Link; Linka; 
Linkam; Lintop; Liod; Lycin; Lynx; Inđon.: Biolỉncom; Ethilin; 
Lincoh Lincodn; Lincophan Lincyn; Lintropsin; Nlchomydn; 
Nolipo; Percocyn; Pritalinc Tamcocin; Tismamisin; Zencodn; 
Zumalin; ItaL: Lincodn; Maiaysia: Linco; Lincosa; Mxx.: Bacto- 
kãna; Libiodd; Limidrax; Linbac Lincodn; Lincopat; Lincoven 
Lisonin; LoriE Princolt; Rimsalin; Yectolin; NZ: Lincodn; Phi- 
lipp.: Adlynx; Lincodn; PoL: Lincocũt; Neloren; PorL: Lincod- 
na; Ruỉ.: Neloren (HenopeH)Ỷ; S.Afr.: Lincodn; singapore. Lin-

codn; Spain: Cillimidnat: Lincodn; Thai.: Linco-P; Linco; 
Lincodlin; Lincocin; Lincolan; Lincomaxt; Lincono; Lincosa; 
Lingo; Linmydn: Unolin; Uto Lincomydn; Turk.: Lincodn; Lin- 
koles; Linkomed; Linkosol; Linosin; Ukr.: Lincodn
(JlHHX0UHH)f; USA: Lincodn; Venez.: Formidna; Lincodn.

Muhi-ingradient Preporationi. Arg.: Nicozinc.

PhormQCopoeiơl Preporolions
BP 2014: Lincomydn Capsules; Lỉncomydn Injection;
USP 36: Lincomydn Hydrochloride Capsules; Uncomydn 
Hydrochloride Syrup; Lincomydn Injection.

Lỉnezo lid  (BAN, USAN, HNNỊ

Linetsolidi; Linézolide; Unezõtidum; PNIM007Ổ6;. U-100766;
/lMHe30nnfl, -
W-(I(S)-3-(3-Fluoro-4-morpholinophenyl)-2-oxo-S-oxazolidi-. 
nyl]methyl}acetamide ■ ‘ ' '
C,6HmFNA=337.4 - ...............................
CĂS — 1658Ọ0-03-3. ■
ATC — J0ỈXX08.
AĨCVet — QI01XX08."
UNIt — ISQ9t6JỈ2J.

Incompatibility and  stabiTrty. Reíerences.
1. Zháng Y, t í  aỉ. Compaàbìlỉty and stabỉlỉcy ol Ịinezoỉỉd injection admixed 

with three quinokme antíbỉotícs. A m  Pharmacother 2000; 34:996*1001.

Uses and Adminỉstration
Linexolid is an  oxazolidinone antíbacterial used for the 
treatment of Gram-positive iníections of the skin and 
respiratory tract induding those due to yancomýdn- 
resistant enterococd and metidllỉn-resistant Staphylococcus 
aurtus.

It is given, otally or by inttavenous iníusion (over 30 to 
120 minutes), in a usual adult dose oỉ 600 mg ẹvery 12 
hours for 10 to 14 days^tteatment for up to 28 dăys mây be 
necessary if there is vancomydn resistance. In uncompli- 
cated skin and skũi structure inỉections án oral dose of 
400 mg every 12 hours íor 10 to 14 days is usually suỉBdent. 

For doses in children, see p. 3 19.3]

Reviews.
1. Plouữe JF. Emcrging therapies ỉor seríous grara-posítívc bacterial 

ỉnỉcccỉons: a focus on ỉỉnexoỉld. ơừỉ InỊttí Dừ 2000; 31 (suppỉ 4); S144- 
SỈ49.

2. Perry CM, Jaivỉs B. Lỉnezoỉỉd: a rcvicvv of its use in the managemem of 
serious gnm-posỉtive Iníectíons. Drugt 2001; 6 l ỉ  525-51.

3. Baỉn KỈ, Wỉttbrodt ET. Linezoỉỉd for the treatment of resỉstant gram* 
posỉtive coaL A m  PharmaaOur 2001; 35: 566-75.

4. Paladlno JA. Lỉnezotỉd: an oxazoỉỉđlnone andmicrobial agent Am J 
Healtk-Syst Pharm 2002; 59: 2413-25.

5. BỉmUngham MC t í  aL Unexolỉd íor the treatment oí muỉddrug- 
ressunc Gram-posỉtive ỉn/ectỉonỉ: experience frotn a compassỉonatẹ- 
use prograín. ơut bịfeứ Dừ 2003; 36: 159-63.

6. YAỈCOX MH. Eỉhcacy o í Unexohd versus comparator therapies ìn Gram* 
positỉye inỉectìons. JAỉtíimừTob ơư m oứ ttr iooy  51 (suppi S2): 1127—1135.

7. Palagâỉ ME. t í  al. ỉinexolkỉ for th e ' treatment o ỉ patíents with 
endõcardỉtỉs: a systematíc revỉéw oỉ the pubtíshed evidence. J Antmừrvb 
ơtemoởưr 2006; 58: 273-40.

s. Ntũora p, Paỉagas ME. Lỉnexoỉid for the treatment o í patients wỉth 
cenưal nervouỉ System ỉníectìon. Aĩtn PharmaaOưr 2007; 41:296-304.

9. Falagas ME. t í  a i  Linexoỉỉd for the treatment oí aduỉts virirh bone and 
joínt ínỉections. ỉnt J  Antimlcrob Agents 2007; 29: 233-9.

10. Manừedl R. Le prospettỉve tetapeutỉche dỉ lỉnezolỉd nelỉe inỉexỉonỉ da 
patogenỉ Gram-positivi multíresistentí. Recenâ Ptoị Med 2007; 98: 143- 
54.

ỉl.Falagas ME, t í  ai. Lỉnezolid versus glycopeptỉde or beta-Iactam ỉor 
treatment of Gram-posỉcive bacterial iníections: meta-anaỉysis oỉ 
randomised controlled triaỉs. Lanctí Iĩựttt Dừ 2008; 8: 53-66.

12. Palagas ME, Vardakas KZ. Benefìt-risk assessment ot ỉinezolid íor seiious 
gram-posidve bacterìal ỉníeaions. Drug Safety 2008; 31: 753-68.

13. Di Paolo A, t í  ai. Pharmacologỉcal ỉssues oí ỉinezolid: an updated critical 
revlew. Cỉin Pharmacokintt 2010; 49: 439-47.

Administration in children. UK licensed p rodua iníorma- 
tion does not recommend the use of linezolid in children 
and adolescents below 18 years of age. However, the 
BNFC suggests the following doses oí linezolid in the ơeat- 
ment oí pneumonia or complicated skin and soft-tìssue 
infections, given orally or by inttavenous iníusion over 30 
to 120 minutes:
• neonates up to 7 days old: lOmg/kg every 12 hours, 

increasing to every 8 hours ư response is poor
• 7 days to 12 years of age: lOmg/kg (to a maxlmum of 

600 mg) everỹ 8 hours
• 12 to 18 years: usual adult doses (see Uses and 

Admimstratỉon, above).
Similar doses are licensed in the USA. u s  licensed produư 
in{ormation also suggests that in  the ưeatm ent of 
uncomplicated skin and íẮán structure iníections, oral doses 
given every 12 hours are suffident in those aged 5 to 11 
years.

Further reíerences.
1. Cuzzolỉn L  Panos V. Linezoỉỉd: a new antibiotic for new bom s and 

chiỉdren? J  ơưmoơưr 2006; 18: 573-81.
2. Veiissaiiou ỈM. Use o ỉ ỉỉnezolid in chiỉdxen: an ọvervlew o í recent 

advances. Exptrt Rev Antì htfeđ Thtr 2006; 4ỉ 947-52.
3. chiappini E, tí  aỉ. Clínical efficacy and tolerabỉỉity of lỉnezoỉỉd ỈIĨ 

pedỉatrỉc padents: a systematỉc revĩew. ơ in  Ther 2010; 32: 66-88.

The Symbol t  denotes a preparation no longer actively marketed
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Administration in renal impairment. Linezolid should be 
used vvith cauúon in patients with renal impairment 
(creãtinine dearance less than 30mL/minute). Although 
no dosage adjustment is required, licensed p rodua iníor- 
matíon States that peak plasma concentratìons of linezo- 
Iid's two major metabolites were abọut teníold higher in 
such patients aíter several days of tteatment. As about 
30% of a dose is removed during 3 hours of haemodialysis 
it is recommended that linezoIìd should be given aíter 
dialysis.

Mycobacterial infections. A systematic revievv1 noted that 
lữiezolid has been used with some success as an ad juna  in 
the treatm ent of multidrug-resistant tuberculosis 
(p. 210.2); it has also been tried in nontuberculous myco- 
bacterial iníections (p. 194.1). Usual initial doses vyere 
600 mg tvvice daily. However, serious adverse effects such 
as peripheral or optic neuropathy (in 11 of 24 patients), 
and anaemỉa (10 of 24) occurred. The review concluded 
that although there was lứnited evidence suggesting line- 
zolid may be eííective as second-line ad juna  therapy for 
patients with mycobacterial iníections, its useíulness is 
limited by the írequent potentially severe complications of 
prolonged linezolid use.

A subsequent case series2 reponed that treatment with a 
linezolid-containing regimen (600 mg tvvice daily) resulted 
in sputum conversion as well as clinical and radiographical 
improvement in 7 patients with extensively drug-resistant 
tuberculosis; the average tứne to sputum conversion was 53 
days. However, 3 patients developed reversible neutrope- 
nia, and 2 developed peripheral neuropathy. Lower dose 
linezolid-containing regimens (600 mg daily) were better 
tolerated in a reưospective study of 30 patients vvith 
multidrug-resistant tuberculosis;3 adverse elíects (such as 
peripheral and optic neuropathy, anaemia/thrombocytope- 
nia, rash and diarrhoea) occurred in 9 patients but linezolid 
needed to be stopped in only 3.

1. Ntziora F, Falagas M£. LinMolid tor the trcatment of patients vvith 
mycobacterial inlections: 3 systematic review. Im J Tubrn LurtỊ Dis 2007; 
11: 606- 1 1 . Correctỉon. ibid : 936. (titỉe change)

2. Condos R, tt al. Case serỉes report oí a ltnexolid-comaining regimen for
enensively diug-resistani tuberculosis. Chat 2008; 134: 187-92. ^

3. Scheaer GF, et al. Ljnezoỉỉd ỉn the treattnent oi muỉtỉdrag.resỉstant 
tuberculosis. ơin  InỊea D ã  2010; 50: 49-55.

Adverse Eỉỉects and Precautions
The ađverse effects most ửequently reported in patients 
given linezolid include diarrhoea, nausea and vomiting, 
metallic taste, headache, insomnia, constipation, rashes. 
dizziness, íever, oral and vaginal candidiasis, and abnormal 
liveríunction tests. SuperBda] discoloration oí the teeth has 
occurred in  some patients. Lactic addosis has been reported. 
Convulsions have also been reported in patients treated 
with linezolid. In some of these cases, a history of seizures or 
risk factors for seizures was reported. There have been rare 
reports oỉbullous skin eruptions induding Stevens-Johnson 
syndrome. Peripheral and optic neuropathy, sometimes 
progressing to loss of Vision, have occurred rarely, mainly in 
patíents given linezolid for more than 28 days. Visual 
bluning has been reported in some patients given less than 
28 days oi treatment.

Reversible myelosuppression indudlng anaemia, leuco- 
penia, pancytopenia and, in particular, thrombocytopenia 
has been reported and blood counts should be monitored 
vveekly in  patients receiving linezolid. Patients particularly 
at risk are those who have received linezolid for more than 
10 to 14 days, who are receivtng other bone marrovv 
suppressant drugs, or who have pre-existing myelosuppres- 
sion or severe renal impainnent.

Patients with mixed (Gram-negative and Gram-positive) 
iníections are at a higher risk of mortality when linezolid is 
given as monotherapy (see Increased Mortality, p. 320.3); 
linezolid m ust thereíore be used with appropriate andbac- 
terial cover for Gram-negative organisms in such patients. 
Reíerences.

1. Rubinstein E. tí  al. Worlđwide assessraent oí linezolid's dỉnical saỉecy 
and tolerabiỉìty: comparator-controlled phase in  studies. Antimiavb 
Agmts Chanothêr 2003; 47: 1824-31.

2. Bỉshop E, tí  al. Good dinical outcomes but hỉgh rates oỉ ađveTse reactionỉ 
during Unezolỉd therapy for serious iníections: a proposcd proiocol ỉor 
monỉtocing therapy in complex patìeniỉ. Antimicrob Agents Chtmother 
2006; 50: 1599-1602.

3. Falagã$ ME, Varđakas KZ. Benefit-risk assessmem oỉ ìinczoìid for serious 
gram-posinvc bacterial ỉnỉectíons. Dru$ Safety 2008; 31: 753-6B.

4. Metaxas EL Falagas ME. Update on the safety of ỉinezoỉid. Expert opin 
Drug Sứfety 2009; 8: 485-91.

5. Vinh DC. Rubinstein E. Linezo)id: a review of salety and tolerabỉlity. J 
InỊtít 2009; 59 (suppl 1); S59-S74.

Effects on the biood. Reversible myelosuppression with 
red cell hypoplasia occurred in 3 patients treated with 
linezolid.* Features of the myelosuppression were consid- 
ered by some1'2 to be similar to those assodated vvith 
chloramphenicol, although this was disputed by the man- 
utacturers.3

There have been reports of thrombocytopenia occurring 
at a h igher inddence than tha t reported by the 
manuíacturers; in one study,4 6 of 19 patients who had

been treated vvith linezolid developed thrombocytopenia, 
vvhile another3 ỉound that it occuưed in 23 of 48 patients 
given the drug for more than 5 days.

During the initial 8 months of licensed use in  the UK 12 
reports o{ haematopoietic disorders (induding thrombocy- 
topenia, anaemia, leucopenia, and pancytopenia) were 
received by the UK CSM.6

Studies have shovvn that the risk of thrombocytopenia 
and anaemia is increased in patients on prolonged linezolid 
therapy vvith pre-existing myelosuppression7-* or severe 
renal impairment.9

1. Green SL tí  aỉ. Linezolid and reversíbỉe mydosuppressíon. JAMA 2001; 
285: 1291.

2. Lavvyer MC. Lawyer EZ. Lỉnezolid and reversible myelosuppression. 
MMA 2001; 286: 1974.

3. Areỉlano FM. Lỉnezolid and reversible myelosuppression. JAMA 2001; 
286: 1973-4.

4. Attassi K. tí  aỉ. Thrombocytopenia assodaced with linezolid therapy. Cỉin 
Infetí Dừ 2002; 34: 695-8.

5. Orrick JJ, etal. Thrombocyiopenia secondary IO linezolíd administration: 
what is the risk? Cìin lnfêơ Dừ 2002; 35: 348-9.

6. CSM/MCA. Reminder linezolid (Zyvox) and myelosuppression. Cunerư 
Probìems 2001; 27: 14. Aỉso availabỉe at: http://www.mhra.gov.uk/ 
home/idcplg?IdcService=GET_FlLE&-dDocName*CON007456&Revỉ- 
sionSeleaionMcthod*LatcstRelcased (acccssed 11/01/08)

7. Senneville E. t í  al. Rỉsk íacion ior anacmia ỉn patỉents on prolonged 
linezclid thcrapy ínr chronic osieomyeliUs: a case-control siudy. J 
AỉUÌmicrob Chemother 2004: 54: 798-802.

8. Grau s, et aỉ. Linciolíd: low pre-ưcatmcm platelet values could incĩease 
the risk oí thrombocyiopenia. J Aníhnicrob CnemolhiT 2005; 56: 440-1.

9. Wu V-C, fĩ aì. High írequency of IÌnezolid-assodated ứtrombocytopenia 
and ancmia among patients with end-stage rcnal disease. Clìn ĩnfeơ Dù 
2006; 42: 66-72.

Effects on the eyes. See under Effects on the Nervous Sys­
tem, p. 320.2.

Effects on mitochondría. Unezolid appears to inhibit mito- 
chondrial protein SỊTithesis when given for prolonged 
courses. This decreases cellular energy production in tis- 
sues that are highly dcpendent on oxidative phosphoryl- 
ation, such as the optic nerve, skeleta! musđes, liver, and 
kidneys, leading to adverse eílects such as lactic addosis1 
or hyperlaaataem ia,1-2 rhabdomyolysis.3 and optic4 and/or 
peripheral neuropathy1 (see also p. 320.2). Encephalo- 
pathy, lactic atídosis, optic neuropathy, skeletal myopathy, 
and renal íailure were reported1 in a 63-year-old woman 
alter a 4-month course of linezolid. The symptoms 
resolved when linezolid was stopped; hovvever, the patient 
remained blind and disorientated. In contrast, bilateral 
mitochondrial optic neuropathy seen4 in a 6-year-old boy 
aíter a 1-year coursc of oral linezolid resolved 3 months 
aíter linezolid ưeatment was stopped. In another study2 
reversible hyperlaoataemia was reported in 5 patients 
given linezolid íor I to 3 months. Mitochondrial activity 
and lactic acid levels retumed to normal when linezolid 
therapy was stopped.

1. De Vriese AS, t t  at. Linezolid-induced ỉnbibition oí mitochondrial 
protein symhesis. Cỉin ỉtiỊĩCi Dù 2006; 42:1111-1117.

2. Garrabou G, t í  ai. Reversible inhibition of mỉtochondrỉal protein 
synthesís during Unezoỉid-related hyperlactatemia. Antimừrob Agentỉ 
Chemother 2007; 51: 962-7.

3. CarroU MW, t í  a i  Rhabdotnyolysiỉ ỉn a patỉent treated wỉth Unezolỉd ỉor 
extensively drug-resmant tuberculosis. Ciin ìnỊeữDừ 2012; 54: 1624-7.

4. Javaheri M, tí  al. Linezoỉid-índuced optic neuropathy: a mỉtochondrúl 
disorder? Br J Ophíhũỉmol 2007; 91: 111-15. Correctíon. ìbid.; 403.

Effeds on the nervous System. The Australian Adverse 
Drug Reactions Advisory Committee1 stated in Pebmary 
2003 that it had received 4 reports of pcripheral neuropathy 
in patients who had taken linezolid for 6 to 9 months; 
none of these cases had resolved at the time of the report. 
They suggested that the risk of peripheral neuropathy 
shouỉd be considered when ưeatm ent was extended 
beyond 28 days. There have been several published 
reports of peripheral and optìc ncunpathy assodated vvith 
linezolid,2', with some attributing these eHeas to the inhi- 
bition of mitochondrial protein synthesis by linezolid. For 
íurther discussion see Effects on Mitochondria, above. The 
regulatory authority in the UK has vvamed that patients 
should be advised to report any symptoms of visual 
impaiiment immediately, induding changes in vỉsual acui- 
ty or colour Vision, blurred Vision, or visual íield deíects.10 
Any linezolid-ưeated patient vvith new visual symptoms 
shõuld be evaluated promptly and reteưed to an ophthal- 
mologist ư necessary; regular monitoring is advised in all 
patients who may require ơeatm ent for more than 28 
days.

In one case report, deterioration of seừurt control 
occurred in an epileptic vvoman treated vvith linezolid, 
leading to complex partial status epilepticus. A subsequent 
rechallenge also led to more prolonged and ừequent 
seizures. The authors suggest that linezolid should be used 
with caution in patients with a history of epilepsy.11

1. Adverse Drug Reactíons Advtsory Conunỉnee (ADRAC). linezolỉd and 
perỉpheraỉ nẽuropathy. Aust Adverse Drug React Buỉỉ 2003; 22: 3. Also 
âvaủable at: hup://www.tga.gov.au/adr/aadrb/aadr0302.hnn (accessed 
11/01/08)

2. Corallo CE, Paull AE. UnezoIid-induced neuropathy. Med J Aust 2002; 
177: 332.

3. Rho Jp, tí aỉ. Unezolíd-associated peripheral neuropathy. Maỵo Cỉin Proc 
2004; 79: 927-30.

4. Lee E, t í  a i  ỉineĩoỉỉd-assodated toxic optỉc neuropathy: a report of 2 
cases. Cỉin ỉnỊea Dis 2003; 37: 1389-91.

5. Bressler AM. t í  a l  Perỉpheraỉ neuropathy assodated wíth prolonged use 
of IinezoJid. larta i ĩnỊtct Dis 2004; 4; 528-31.

6. Health Canada. Lineiolid (Zyvoxam) and neuropathy. Can Adverse Reaa 
News 2005; 15 (1): 2. Also avaìlable at: http://www.hc-sc.gc.ca/dhp- 
m p s/a ỉt_fonnats/hp ĩb -dgpsa/pd í/m edeỉỉ/carn-bcei_vỉ 5neng.pdf 
(accessed 24/07/09)

7. Zivkovic SA, Lacomis D. Severe sensory neuropathy assodated with 
ỉong-term linezolỉd use. Neuroỉogy 20Ó5; 64: 926-7.

8. Legout L. t í  al. Linexoỉid-ỉnduced neuropathy. Clỉn ìnỊta Dừ 2004; 38: 
767-8.

9. Rucker JC, tí aì. Linezolid-assodated toxỉc optic neuropathy. Neuroỉogy 
2006; 66: 595-8.

10. CHM/MHRA. Lỉnezoỉid (Zyvox): severe optlc neuropathy. Curraư 
Probỉems 2006; 31: 2-3. Aỉso avaiiabỉe au htrp://www.mhra.gov.uk/ 
home/1dcplg?IdcService*GET_FlLE&dDocNameasCON2023860&Revỉ- 
sionSeleaỉonMethod*Late$tReleased (accessed 11/01/08)

11. Shneker BF. tí ai. Lỉnezolid ỉnducỉng complex partial status epỉỉeptícus in 
» patient with epílepsỵ. Ncuroỉogy 2009; 72: 378-9.

Increased mortality. In March 2007, the FDA’ issued an 
alcrt advising that an open-label, randomised study com- 
paring linezolid to vancomydn, oxadllin, or didoxadllin 
in the treatment of seriously ill patients with intravascular 
catheter-related bloodstream inteaions, induding cathe- 
ter-site inteaions, had found that death rates were signiíi- 
cantly higher in patients treated with linezolid (78 of 363) 
than in the comparator arm (58 of 363), particuỉarly in 
those with Gram-negative or mixed iníecrions. Mortality 
did not diííer for patients with purely Gram-positive iníec- 
tions.

The FDA' and the UK manulacturer2 thereíore advised 
that linezolid should not be used in inlections caused by 
Gram-negative bacteria and should only be used in mixed 
Gram-positive and Gram-negative inlections when appro- 
priate cover for Gram-negative organisms is given at the 
same time. Licensed produa ìníoimation novv retlecis these 
vvamings.

1. FDA. Inỉormation ior healthcare proíessionab: IinezoIid (marketed as 
Zyvox) (íssued 16th March 2007). Available ai: htip://W'Ww.fda.gov/ 
cder/drug/lnỉữSheets/HCP/linezolidHCP.pdf (accessed 11/01/08)

2. Pfízer, UK. Important saỉery inỉormation (issued 28th February. 2007). 
Availabỉe at: http://www.mhra.gov.uk/homc/idcplg7IdcServiceBGET.  
FILE&dDocName=con2Q30646&iRevÌsionSclectionM ethod=Laie$t 
(acccssed 11/01/08)

Porphyrìa. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes linezolid as possi- 
bly porphyrinogenic it should be used only vvhen no saíer 
altemative is available and precautions should be consiđ- 
ered in vulnerable patients.1

1. The Drug Database ỉor Acute Porphyria. Availabỉe at: hnp://www. 
drugs-porphyria.org (accessed 17/10/11)

Interactions
Linezolid is a reversible, nonselective MAOI and thereíore 
has the potential to interact with adrenergic and 
serotonergic đrugs. Enhanced pressor activity has been 
reported in patients receiving linezolid with phenyl- 
propanolamine or pseudoephedrine and initial doses of 
dopamine or adrenaline should be reduced. There have also 
been cases oỉ serotonin syndrome vvhcn ]inezolid was taken 
with serotonin reuptake inhibitors, and similar symptoms 
when it vvas taken with dexưomethoiphan. The interac- 
tions of conventional MAOIs, both with other drugs and 
with íoods, are described under Phenelzine, p. 446.3 and 
p. 447.1.

The peak plasma concenưation and AUC of linezolid 
were decreased by about 20 and 30% respectively in 
healthy subịects given concomitant riíampidn, possibly due 
to the induction oi hepatic enzymes; other sơong inducers 
of hepatic enzymes may therelore also cause decreases in 
linezolid exposure.

Antidepressants. Serotonin syndrome has been reponed 
in patients taking linezolid with serotonergic antídepres- 
sants such as v m la fa x in e  (see p. 458.3) and S S R ls  (though 
concomitant use may be possible, see p. 426.1).

Opioid analgesics. For a repon of an interaaion betvveen 
linezolid and p e th id in e ,  aitríbuted to linezolid’s inhibitory 
actioas on monoamine oxidase, see p. 123.2.

Antimicrobial Action
Linezolid is an oxazolidinone antibaaerìal w ith aaivity 
against a range of aerobic Gram-positive bacteria índuding 
vancomydn-resistant enterococd and metidllin-resistam 
S taph yh coccu s au reu s. It is less active against Gram-negative 
bacteria, but has some in -v iữ o  aaivity against H a e m o p h iỉu s  
in Ị lu ira a e , L eg ion ella  spp., M o ra x c lla  ca ta rrh a ĩis  (B ra n h a m e lla  
ca ta rrh a ĩữ ), N eừ seria  g o n o rrh o ia e ,  and P asteu re lla  spp. It is not 
active against A cin e to b a c te r  spp., Enterobacreriaceae, or 
P seu dom on as  spp.

Oxazolidinone antibaaerials are baaeriostatic and act by 
inhibition of ribosomal protein synthesis. Cross-resistance 
between oxazolidinones and other dasses of am ibaaerial is 
considered unlikely.

A1I cross-reíerences reíer to entries in Volume A

http://www.mhra.gov.uk/
http://www.tga.gov.au/adr/aadrb/aadr0302.hnn
http://www.hc-sc.gc.ca/dhp-mps/a%e1%bb%89t_fonnats/hp%c4%a9b-dgpsa/pd%c3%ad/mede%e1%bb%89%e1%bb%89/carn-bcei_v%e1%bb%89
http://www.hc-sc.gc.ca/dhp-mps/a%e1%bb%89t_fonnats/hp%c4%a9b-dgpsa/pd%c3%ad/mede%e1%bb%89%e1%bb%89/carn-bcei_v%e1%bb%89
http://www.mhra.gov.uk/
http://www.mhra.gov.uk/homc/idcplg7IdcServiceBGET
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Resistant strains of enterococd and mecicilỉin-resistant 
Staph. aureus have been reported.
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Resistance. There have been reports of linezolid resistance 
in enterococd, involving both Enterococais faeàumì~* and E. 
/ 'aecalừ * There is also concem over the emergence of Iine- 
zolid resistance in staphylococd, such as metidllin-resis- 
tant Staphylococcus a u r ĩu s ,7 Staph. auricularừ,* and Staph. 
tpidermidis.*-9 A survey10 of reported resistance to linezolid 
in the USA found that it was still rare but was no longer 
limited to enterococci having also occurred in staph. qríder- 
midừ and Streptócoccus oralìs.
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Pharmacolânetìcs
Linezolid is rapidly and extensively absorbed after oral doses 
and peak plasma concentraúons occur aỉter 1 to 2 houn. It is 
about 31% bound to plasma protèins. Linezolid is reported 
to be distríbuted into bone, fat, lungs, musde, skin blister 
tluids, and into the CSF. It is metabolised mainly by 
oxidatìon to 2 main inactive metabolites, the hydroxyethyl 
glydne metabolite (PNU-142586) and the aminoethoxya- 
cetic add metabolite (PNU-142300); other minor inactive 
metabolites have also been identiĐed. About 40% of a dose 
is excreted in the urine as PNƯ-142586, 30% as linezolid. 
and 10% as PNU-142300. Small amounts of metabolites are 
excreted in the laeces. The elimination halMiíe of linezolid 
is about 5 to 7 hours.

Children exhibit more rapid dearance of llnezolid than 
adults; halí-liíe Is reported to range frotn about 2 to 4  hours, 
increasing w ith age.
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parients. J ơ in  Pharmacol 2009; 49: 1071-8.

Preparafions
Proprietory Preparaiions (detaiU are given in Volume B)

Single-ingredient Preparatìons. Arg.: Liưecan; Zyvox; Austral.: 
Zyvox; Auítrũr. Zyvoxld; Betg.: Zyvoxid; Brai.1 Zyvox; Canad.: 
Zyvoxam; Chile. Zyvox; china: Zyvox; Cz.: Zyvoxid; Denm.: 
Zyvoxid; Fin.: Zyvoxid; Fr.: Zyvoxid; C e r Zyvoxid; Gr.: Anti- 
zolid; Zyvoxid; Hong Kong: Zyvox; India: Alzolid; Anzolid; 
Iníulid; Limet; Linid; Linoplus; Linosept; Unospan; Linox; Lin- 
tran; Iánzid; Lizbid; Lizemox; Uzoforce; Lizolid; Lizoined; 
ĩ n d o n Zyvox; Irỉ.: Zyvox; Israel-. Zyvoxid; ItàL: Zyvoxi4‘ 
Malaysia: Zyvox; Mex.: Zyvoxam; Neth.: Zyvoxid; Norw.: 
Zyvoxid; NZ: Zyvox; Phũipp.: Zyvox; Poỉ.: Zyvoxid; Port: 
Zyvoxid; Rus.: Zyvox (3hbokc); S.Afr.: Zyvoxid; singapore. 
Zyvox; Spain: Zyvoxid; Swed.: Zyvoxid; Switz.: Zyvoxíd; Thai.: 
Zyvox; Turk.: Linoxld; Zizolid; Zyvoxid; UK: Zyvox; Vkr.: 
Zyvox (3hsOkc); USA: Zyvox; .Veneỉ.: Zyvox.

Lomefloxacin Hydrochloride
IBANM, USAN, rlNNMÍ

Hidrcxiloruro de tomefloxađno; Lomefloksasiinihydrokloridì; 
Lỏmeíloksasìn Hiđrokfonjr; Loméfloxácine, Chlorhydrate de; 
lomeAoxacinhydroklorid; LomeAoxacini Hỵdrochloridum; 
Lomefloxacino, hidrodoruro de; NY-198; SC-47111; SC- 
47111A (lomeíloxacin); /loMeộnoKcaLỊMHa rVụjpox/iopMfl. 
(flS)-1 -Ethyl-6,8-difluoro-1,4-dihydro-7-(3-metliylpiperazin-l - 
yl)-4-oxoquinoline-3<arboxylic acid hydrochíoride! 
C,7H19F2NA.HC1=387.8

■ CAS — . 98079-51-7 (lomeíloxadn); 98079-52-8 (lomeAoxadn 
hydrochloride).
ẤTC —  J01MA07; S0ỈAE04.
ATC Vet —  QJ0IMA07; 050IAE04. 
u m  —  9VC7S3ZXX8.

Uses and Administration
Lomeíloxadn is a Auoroquinolone antibacterial vvith actions 
and uses similar to those of ciproũoxacin (p. 261.2).

It is given orally for the treatment of suscepdble 
iníections. induding bronchitis duẽ to Haemophiỉus inịlu- 
eraae or Moraxella catarrhalừ (Branhamella catarrhalũ), and 
urinary-tract iníections. It ís also used for súrgical iníection 
prophylaxis. LomeĐoxacin is given as the hydrochloride but 
doses are expressed in terms of the base; lomeũoxadn 
hydrochloride 441.5 ing is equivalent to about 400 mg of 
lomeAoxadn. Dosage in the evening may minimise the risk 
of phototoxic reactions.

The usual dose is 400 mg once daily foT 10 to 14 days. A 
dose of 400 mg oncé daily for 3 days is suitable in women 
vvith acute uncomplicated cystitis. For details of reduced 
doses in  renal impairment, see p. 321.2.

For surgical iníection prophylaxis a sìngle 400-mg dose is 
given 1 to 6 hours beíore the procedure.

Lomeíloxadn is also used topically as the hydrochloride 
in eye drops and ear drops containing the equivalent oi
0.3% o i lomeHoxadn for the tteatment oí bacterial 
conjunctivitis and for the treatment of otids extema and 
otitis media, respectively.
General reíerences.

1. Wadworth AN, Goa KL. LomeOoxacin: a revỉew oí its antibacteriaỉ 
activity, pharxnacokineúc properties and therapeutìc use. Drugs 1991; 
42: 1018-60.

2. Neu HC, ed. LomeAoxacín: deveỉopment of a once-a-day quỉnolone. Am 
JM ed  1992; 92 (suppl 4A): 1S-I37S.

Administration in renal impairment. Oral doses ol lome- 
ũoxadn should be reduced in padents with renal impair- 
ment; the initial dose of 400 mg should be followed by 
maintenance doses of 200 mg daily in those with a creat- 
inine dearance of 10 to 40mL/minute per 1.73m2 and in 
those on haemodialysis.

Adverse Effects and Precautions
As for Ciproíloxadn, p. 262.2.

A relatively high inddence of phototoxic reactions has 
been seen in patients taking lomeQoxadn. Patients should 
be advised to avoid exposure to sunlight durìng. and for a 
few days after, lomeũoxadn therapy, and to stop the drug 
immediately if phototoxidty occurs. Risk of phototoxidty 
may be reduced by taking lomeAoxadn in the evening.

Effects on rtie skin. Lometloxadn has been assodated vvith 
a higher inddence of phototoxic reactions, particularly in 
patients over 60 years of age and/or with a history of 
Auoroquinolone treatment; the inddence was also high 
when used for 30 days or longer.' In-vitro results1 suggest 
that use of sunscreens to protect against lomeAoxadn- 
induced phototoxidty may be leasible.

1. Arata J. et at. Photosensítiviiy rcactions caused by lomeQoxaàn 
hydrochloride: a multíccntcr survey. Antimicrob Agcntí Chemothcr 1998; 
42: 3141-5.

2. Reinhardt p, tí  ai. Broad-spcarum sunscretns prevent the secretion oí 
proÌnftammacory cytokines in human keratinocytes exposed to 
uỉtraviolet A and photữtoxic lomeíloxadn. Can J Pkỵsioỉ PharmaeoỊ 
2006;84:221-6 .

Interactions
As íor CiproAoxadn, p. 264.3.

Lom eũoxadn does not appear to interact signiỉicantly 
with theophylline or caheine.

Antimicrobial Action
As for Ciproũoxaán, p. 265.2.

■ Most streptococd, induding Strtptococcus pneumoniae, are 
relatively resistant to lomeíloxadn.

Pharmacokinetics
Lomeũoxadn is rapidly and almọst completely absorbed 
after oral doses and peak plasma concentrations of about 
3 micrograins/mL occur .about 1.5 hours alter a 400-mg

dose. LomeAoxadn is about 10% bound to plasma proteins. 
It is vvideỉy distributed into body tissues induding the lungs 
and prostate.

The elimihation halỉ-Uỉe of lomefloxadn is about 7 to 8 
hours, and is prolonged in patients with renal impairment. 
Lomeũoxacin ũ  excreted in the urine, about 65% as 
unchanged drug, 9% as the glucuronide, and less than 0.5 % 
as other metabolites. Small amounts (about 10%) are also 
eliminated unchanged in the ỉaeces. Negligible amounts of 
lomeũoxadn are removed by haemodialysis or peritoneal 
dialysis.
Reĩerences.

1. Freeman CD, t í  a l  Lomeũoxadn dinical pharmacokỉnedcs. Clừi 
Phamaakintí 1993; 25: 6-19.

Preparations
Proprietary Preparotions (details are given in Volume B)

Single-ingredient Prepqrnlions. Arg.: okadn; Austrìa: Okatín; 
Umqụint; Belg.: Okaónt; Broz.: Maxaquin; Qũrur. Ai Bang 
(ỹíÃ); Áo Mei Xỉn (*® át); Bai De c s ầ );  Bai Ye Xlng 
S ); Bẹi Luo Te UHi##); Duo Long (£ * ) ;  Fu Yuẹ (^-tìí); Ge 
Tai □); Ji Ping CtY); Keqi (» # ) ;  KmTai ( l í é ) ;  Le Bei 
X n (*JH*r); Leíen (^^ 1 ; Long Hua Su (A lt* ) ; Luó Wei (?& 
ữ);  Nuo Ling Dun ịvỄ$.S); Qi Mi Gao (*5ịtií); Qian DI ( ỉĩ 
ÌẾ); Qiluoxian (ífí&5fe); Qing Xing (õiĩị); Shajunda (ìk * ii) ; 
Wanfuluo (7ĨÀ&); Wei Pu ( # * ) ;  iõn ú  Wei ( « * * ) ;  Xing- 
íuxin (lYlẫití:); Y1 Lin (ÌS#); Yi Lu Zhong Bao Luo Tai
(+ 5Ỉ& *); Zhuo Yue (ẠDi); Cz.: Okadnt; Fr.: DecalogiSox; 
Logíllox; Ger.: Okadn+; Gr.: okadn; Bong Kotig: LomeSox; 
Maxaquỉn; Okadn; Hung.: Okadnh India: Floxaday; Foxil; 
Gynalom; Lomaday; Lomedon; Lomeb Lomevyon; Lomexel; 
Lomỉlox; Lomibact; Lomitas; Loxipen; Mahaquin; Okadn; 
Ontopt; Israel: Okadnt; ItaL: Chimono; Lomebact; Maxaquin; 
Okadn; Uniquin; Jpn: Bareon; LomeĐon; Mex.: Lomadn; Max- 
aquin; Phữipp.: okadn; PoL: Okadnt; PorL: Loransil; Maxa- 
quim Okadn; Uniquint; Rus.: Ksenakvin (KceBaKBKH); Lotox 
(JIoộokc); Lomacin (HoMauHH); LomOox (JỈOMỘnoKc); Okatín 
(OKaitHH)t; S.Afr.: Maxaquint; Okacynt; Uniquint; singapore. 
LomQox; Okadn; Spaim Ocadnt; Switz.: Maxaquint; Okadnt; 
Thai.: okadnỷ; Turk.: Qkadn; UAE: Lomax; Ukr.: Ksenakvin 
(KceHaxBHH)t; Lomaday (JIot4aaeỉ)t; okadn (OiaKHH)t; USA: 
Maxaquint; Venez.: Lohox; Lomex: Maxaquỉn: okadn.

Mubi-ingredienỉ Preporations. Rus.: Combitub-Neo (Kou6my6- 
Heo); Lomecomb (JIouc k o m 6 ) ;  Protíocomb (ripoTHOKOMÕ); Pro- 
tub-5 (ĨIpory6-5); Protub-Lome (IIpcrry6-JIoMe)!

Loracarbef (BAN, USAN, riNNi
KT-3777; Lorạarbeíurn; Lorakarbei; LorakarbeH; LY-163892; 
/lopaKap6e<|>.
.(6/?,7S)-3-Chloro-8-oxo-7-D-phenylglycylamino-l-azabicyclo 
[4.2.0]ocT-2-ene-2-carboxylic aciđmonohydrate. 
C16H16CIN30 4.H20=367.8
CAS 76470-66-1 (anhydrous loracơrbet); 121961-22-6 
(loracarbeí monohydrate).
ATC —  J01DC08. ■■•■■■■■ ■ ; /
ATC.Vet —  QJ0’ DC08. '
UNII —  3X11EVM5SU (loracarbeí); W72152J78Z (ơnhydrous 
loracarbeQ.

Pharmacopoeias. In us.
USP 36: (Loracarbeí). pH of a 10% suspension in water is 
betvveen 3.0 and 5.5. Store in airtight containers.

Uses and Administration
Loracarbef is an oral carbacephem emtibaaerial. The 
carbacephems are dosely related to the cephalosporins, 
but replacement of the sulíur atom in the 7-aminocepha- 
losporanic add  nudeus by a methylene group is said to 
enhance stability. It is used similarly to celador in the 
treatment of iníections due to susceptible Gram-positive 
and Gram-negative bactería induding iníecóons o{ the 
respiratory and urinary tracts and of skin and skin- 
structures. For details of these in(ectlons and their 
treatment, see under Choice of Antibacterial. p. 172.2.

Loracarbeỉ should be given 1 hour beỉore food or on an 
empty stomach. Loracarbeỉ is given ạs the monohydrate. 
Doses are expressed in terms of the equivalent amount of 
anhydrous loracarbef. The usual adult dose is 200 to 400 mg 
every 12 hours. In uncomplicated urinary-traa inlections, a 
dose of 200 mg daily may be adequate.

The dose of loracarbeĩ may neẽd to be reduced in renal 
impairment, see p. 322.1. For details of doses in children, see 
also p. 322.1.
General references.

1.. Mocỉlcring RC Jacot» NF. Advanccs in outpadent antỉmicrobial 
therapy: loracarbcí. Am J  bírd 1992; 92 (suppl 6A): 15-103S.

2. Brogden RN. McTavish D. Loracaibet a rrviov of lu  antỉinicrobial 
activity, pharmacoldnetic propertla and therapcutic cữicacy. Drugí 
1993; 45: 716-36.

3. Roos K. Lam on p. Loracarbd vcrsus phcnoxymcthyípcmcillin In the 
treatment of recurrent streptococcal pha tyngotonsQUtb. Samd J leféa Dừ 
1997; 29: 141-5.

4. Gooch WM, tì aỉ. Loracarbeỉ versus darỉthromydn in chiỉdnen wỉth 
acute otỉtis medỉa Wỉth eữusion. ơin  Ther 1999; 21: 711-22.

The Symbol t  denotes a preparation no longer actively marketed
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Administrotion in children. Loracarbeỉ may be given orally 
to children for the tteatm ent of iníections caused by sus- 
ceptible Gram-positive and Gram-negative bacteria. A 
usual dosẹ íor children vveighing 7 kg or more is 7.5 mg/kg 
eveiy 12 hours for uncomplicated iníections or 15mg/kg 
every 12 hours for acute otitis media or acute maxillary 
sinusitis.

Admínistration út renal impairment. Oral doses of loracar- 
bef should be reduced in patients with renal impairment; 
patients with a areatinine dearance of 10 to 49 mL/minute 
may be given half the usual dose at the usual dosage inter- 
val or the full usual dose at twice the usual interval; 
patìents with a creatinine dearance of less than lOmL/mi- 
nute may be treated vvith the usual dose given every 3 to 
5 days. Patients on haemodialysis should receive another 
dose foIlowing dỉalysis.

Adverse Ettects and Precautions
Adverse effects of loracarbeí are generally sừnilar to those of 
other beta laaam s (see Benzylpenidllin, p. 229.2, and 
Cetalotín, p. 235.2). They indude gastrointestinal dis- 
turbances, particularly diarrhoea. and hypersensitivity 
reactions such as skin rashes. Increases in liver enzymes 
and abnormalities in baematological parameters have been 
reported.

Loracaibeí should not be given to patients knovvn to be 
hypersensitive to it or to other beta lactams because of the 
possibility of cross-sensitivity. It should be given with 
caution, with appropriate dosage reduction, in patients with 
renal impairment.

Effeds on the kidneys. Reíerences.
1. Thieme RE, tí  al. Acúte lntcrstitíil ncphrúis assoriatcd with loracarbtl 

therapy. J Ptdiatr 1995; 127: 997-1000.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes loracarbeỉ as prob- 
ably not porphyrinogenic it may be used as a drug of lĩrst 
choice and no precautions are needed.'

1. The Dnig Database íor Acute Porphyria. Avaiiable atr"htip://www. 
drugs-porphyria.org (accessed 05/09/11)

Interactions
Probenedd decreases the renal excretion oí loracarbel 
thereby increasing its plasma concenưations.

Antimicrobial Actìon
Loracarbeỉ is bacteriddal w ith antíbacteríal activiry similar 
to that of cefador (p. 233.1).

Pharmacokinetics
Loracaibeỉ ũ  well absorbed from the gashointestinal tract 
with a bioavailability of 90%. Peak plasma concenưaúons 
aỉter 200- and 400-íng doses as capsules are about 8 and 
14 micrograms/mL respectívely at 1.2 hours. Peak concen- 
trations occur more rapidly aỉter an oral suspension and a 
paeđiatric dose of 15mg/kg produces a concentration of 
about 19 micrograms/mL vvithin 40 to 60 minutes. 
Absoiption is delayed by the presence of food. A plasma 
haU-liíe of about 1 hour has been reported which is 
prolonged in renal impairment. About 25% is bound to 
plasma proteins.

Loracarbeí is excreted largely unchanged in the urine, 
and therapeutic concentratìons are maintained in the urine 
for up to 12 hours. P robenedd delays excretion. Loracarbel 
is removed by haemodialysis.

Preparations
PraprieỊary Preparations (detailỉ are gỉven in Volume B)

Sngle ingredient Preporatiora. Ger.: Loraỉemt; Gr.: Lorbeb s. 
Afr.: Lorabid; Swed.: Lorabidt; Turk.: Lorabid.

Pharmocopoeial Preparations
ĐSP 36: Loracaibeỉ Capsules; Loracaibeỉ for Oral Suspension.

L y m e c y c l i n e  IBAN, HNN)

Lrmeạclinar Uniẽdklih; Umesiklin; Lymecydin; Lymécydine; 
Lymecydinum; Lymecyktin; Lymecyklina; Lynriesykliini; 
Tetracydinernethylene lysine; /lMMeuMKTiMH. 
(+}-KM5iArnỉtỊ(>yạàr6oxypentỳlaminomethyl)-4-dimethyla- 
minchl,4,4a,5,5a(ìý  ị  .12a-ọctahydro-3,6,10,12,12a-pentahy- 

'droxy^b-ỉĩìethyl-ì.i Ì-dioxonapthacene-2-carboxarriide; hr- 
(ĩ(+>5-Arhihop5-carboxypentylamino]methyí)tetracyclìne.

CẴS —  992-21-Z 
ATC —  JỌ1AA04. "

ATC Vet —  Q3Ọ1AA04 
UNII —  7D6EM3S13P: : ' "

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eui. 8: (Lymecydine). A reaction product of ỉormalde- 
hyde, lysine, and teưacydine. A yellow, hygroscopic 
powder. Very soluble in  vvater; slightly soluble in alcohol; 
practically insoluble in dichloromethane. A 1% soludon in 
water has a pH of 7.8 to 8.2. Store in airtight containers. 
Protect hom  light.

ProfíỊẹ
Lymecydine is a tetracycline derivatìve with general 
properties similar to those of teưacycline (p. 375.1). 
Although its absorption is not signihcantly alỉected by 
moderate amounts of milk, it is still aííected by divalent and 
trivalent cations such as aluminium, bismuth, caldum, iron, 
magnesium, and zinc.

Lymecydine is given orally and doses are expressed in 
terms of the equivalent am ount of tetracydine base. 
Lymecydine 407 mg is equivalent to about 300 mg of 
tetracydine and to about 325 mg of tetracydine hydro- 
chloride. The usual adult dose is the equivalent of 300 mg of 
tetracydine base tvvdce daily. In severe inleclions total daily 
doses of up to the equivalent of 1.2 g may be given. In the 
treatment of acne, the equivalent of 300 mg is given daily 
(or at least 8 vveeks.

For details of use in children and adolescents. see 
p. 322.2.

Adminislration in children. ỉn  children. the ehects on 
teeth should be considered and teưacydines only used 
vvhen absolutely essential. In the UK, lymecydine is 
licensed for use in children aged 12 years and over; the 
usual oral adult dose (see above) may be given. Hovvever, 
in some countries, it is licensed íor use in those over 8 
years old.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassihes lymeq^dine as 
probably poiphyrinogenic; it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Drug Database for Acute Porphyria. Available at: hnp://www. 
drugs-porphyria.org (accessed 15/08/11)

sldn disorders. For reíerence to the use of lymecydine in 
the ơeatm ent oi acne. see under Tetracyđine, p. 376.3.

Preparatíons
Proprietory Preparalions (details are given in Volume B)
Single-ingrediení Preparoiions. Arg.: HCddina; Teưalysal; Belg.: 
TetTalysàĩ; Braz.: Teỡalysal; Chữt: Tetralysal; Dtnm.: Tetralysal; 
F ì t t Tetralysal; Fr.: Teưalysal; Hong Kong: Tetralysal; Hung.: 
Tetralysal; IrL: Tettalysal; Itah: Teưalysal; Mex.: Tetralisal; 
Norui.: Tetralysal; NZ: Teưalysal; Philipp.: Tetralysal; S.Afr.: 
Tetralysal; Swed.: Tetralysal; Switz.: Tetralysal; UK: Teưalysal; 
Venei.: Tetralysal.
Pharmacopoeial Preparotìoní
BP 2014: Lymecydine Capsules.

Mafenide {BAN, USẠN, HNNI 
Maíenid; Maíenida; Maíénide; Maíenidi; Maíenidum; NSC- 
34632; MatịieHnq. 
a-Aminotoluene-p-sulphonamide.
CAS—  138-39-6.
ATC —  D06BA03.
ATC Vet —  QD06BA03.
UNII —  58447S8P4L

Mafenide Acetate ỊBANM, riNNMỊ
Acetato de maíenida; Maíenida, acetato de; Maíếnide,
Acétate de; Maíenidi Acetas; MaộeHkipa AqeTaT.
C,H,oN20 2S,C2H402=2463
Ớ s — 13009-99-9.
ATC —  D06BA03.
ATC Vet —  QD06BA03.
UNII —  RQÓƯ’6Z0WY.

Ptiarmocopoeias. In Chín, and us.
USP 36: (Maíenide Acetate). A vvhite to pale yellow 
crystalline powder. Freely soluble in water. pH of a 10% 
solution in water is between 6.4 and 6.8. Store in airtight 
containers. Protect hom  light.

Uses and Administratìon
Maỉenỉde ú  a short-acting sulíonamide that is not 
inactivated by p-aminobenzoic add  or by pus and serum.

The acetate is used as a cream, containing the equivalent oỉ 
maíenide 8.5%, for the  prevention and treatm ent oi 
iníection, induding Psíudomonas aeruginosa. in  second- and 
third-đegree bum s (p. 1683.1). A solution containing 
maỉenide acetate 5% is also available ỉor use under moist 
dressings in bum s. Maíenide hydrochloriđe and maỉenide 
propionate have also been used.

Adverse Effects, Treatment, and Precautìons
Maỉenide is absorbed to some extern aher topical 
application and may produce systemic effects similar to 
those of o ther sulỉonamides (see Sulfamethoxazole, 
p. 367.3). Fatal haemolytic anaemia with disseminated 
intravascular coagulation, related to G6PD defiriency, has 
been reported.

Maỉenỉde cream may cause pain or a buming sensation 
on applicatìon to the bum t area, w ith occasional bleeding OI 
excoriation. The separation of the eschar may be delayed 
and ỉungal invasion of the wound has been reported. By its 
action in ỉnhibiting carbonic anhydrase, malenide may 
cause metabolic addosis and hyperventilation; acid-base 
balance should therelore be monitored, particularly in 
patients with extensive bums, or with pulmonary or renal 
im pairm ent. II persistent acidosis occurs, maíenide 
treatment should be temporarily suspended and fluid 
therapy continued.

Hypersensitívity. Reíerences.
I. Fỉroz EF, í t  ai. AHergic contact dermatiús to maỉerúde acetate: a case 

series and revievv of the literature. J Drugs Dennatol 2007; 6: 825-8.

Pharmacokinetícs
Malenide is absorbed hom  wounds into the cứculation and 
is metabolised to p-carboxybenzenesulfonamide, vvhich Í5 

exaeted  in the urine. The metabolite has no antibacterial 
action but retains the abiliry to inhibit carbonic anhydrase.

Preparations
Propõetary Preporotiom (details are given in Volume B) 

Single-ingredient Preparatìonỉ. USA: Sullamylon.

Multi-ingredient Preparotions. lndon.: FG Ointmentf. 

Pharmacopoeial Preparaiions
USP 36: Maíenide Aceute Cream; Malenide Acetate íor Topical 
Solutíon.

Magainins
Magaininas; MaranHMHbi.

Proíile
The magainins are a group of antibacterial peptides derived 
hom  amphibians. Several semisynthetic derivatives indud- 
ing pexiganan acetate (MSỊ-78), MSI-93, and MSI-94 have 
been investigated as topical antl-inlectives.
Reĩerences.

1. Lamb HM, Wỉseman LR. Pexiganan acetate. Dntgs 1998; 56; 1047-52.
2. Rao N, Lipsky BA. optỉmisỉag antứnicrobial iherapy in diabetic íoot 

ỉníections. Drugs 2007; 67: 195-214.
3. Andrès E, Dixnarcq JL. Peptídes antỉmicrobiens cationiques: de rétude de 

rimmụnité ínnée ả ỉa productíon de médỉcamems. Mise à jour. MedMai 
ìn Ịca  2 0 0 7; 37: 194 -9 .

4. Xipsky BA, tí aĩ. Topical vcrsus systemic àniimỉcrobial thcrapy ỉor 
treating miỉđly iníecied diabeiic íooi uỉcers: a randomaed, controlỉed. 
double-blúided, muỉtícenter irial oí pexỉganan cream. ơin  InỊtứ Dií 
2008; 47: 1537-45

Mcmdelic Acid
Ácido íenilgiicólico; Áddo mandélico racémico; Amygdalic 
Acid; Mandélico, ácido; Phenylglycolic Acid; Racemic 
Mandelic Acid; MnnpanbHaa Knoioĩa.
2-Hydroxy-2-phenylacetic acid.
G8H303=Í52.Ì
CÃS —  90-64-2; 17199-29-0 ((+)-mandelic aơd); 611-71-2 ((-)- 
mandelic aád); Ố11-72-3 ((±)-mandelic ádd).
ATC —  B05CA06; 301XXỌ6.
ATC Vet —  QB05CA06; QJ01XXC6.
UNII —  NH496X0LUX.

ProíiỊe
Mandelic add  has bacteriostatic properties and is used as a 
1% Aushing solution íor the maintenance of indvvelling 
urinary catheters. Mandelic add and acetyl mandelic add 
are used topically in  preparations for the ưeatment of acne. 
It was íormerly given orally in  the ơeatm ent of udnary-traa 
inlections, usually as the ammorùum or caldum salt.

Mandelic ad d  is a com ponent of methenamine 
mandelate (p. 325.1).

All cxoss-reíerences refer to entries in Volume A
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Preparotions
Proprietary Preporotíons (details are given in Volume B) 
Singie-ingredient Preparatíom. Fr.: Rolip.
Muhi-ingredient PreparaHons. Chũe. NeoStrata; Fr.: Zeniac LP 
Fort Zeniac LP; Zeniac Zeniac ItaL: Neoceuticals clear Skint; 
Neoceuticals Spot Treatmentt.

MarboAoxacin /BAN, riNNi 

Marboíloksasiini; MarboAoxacine; Marboíloxacino; Marbo- 
Aoxacinum; Map6o4>/ioKcaL(HH.
9-Fluora-2,3-dihyđro-3-nnethyl-1 0-(4-methyl-l -pìperaányl)-
7-oxo-7H-pyrido[3,2,l -/ỹ][4,1,2]benzoxadiazine-ổ-carboxylic 
acid. : ■
C,7H„FN40 4=362.4 
CAS —  115550-35-1.
ATC Vet —  Q301MA93.
UNII — 8X09VVU898T.

Pharmacopoeios. In Eur. (see p. vii) for veterinary use only. 
Ph. Eur. 8: (MarboQoxadn for Veterinary Use). A light 
yeilow, crystalline powder. slightly soluble in  vvaten very 
slightly soluble in alcohoi; sparingly soluble or slightly 
soluble ỉn.dichloromethane. Protect from light.

ProẾ/e
MarboHoxacin is a Uuoroquinolone antìbacterìal used in 
veterinary m edidne.

Mecillinam IBAN, HNNI

Amdlnocillin (USAN); FL-1060; Mecilinam; Mécillinam; 
Mecillinamum; Mesillinaarni; Ro-10-9070; Meqnn/lnHaM. 
(6fl)-6-(Perhydroazepin-l-ylmethyleneamino)penicillanic 
acid.
C,5Hb N303S=325,4 
CÁS —  32887-01-7.
ATC —  J01CAll. "
ATC Vet —  QJ01CA1 1.
UNII —  V10S79P3QZ

Uses and Administation
Mcdllinam is a semisynthctic penidllin with a substituted 
amidino group at the 6-position of the peniõllamc add  
nudeus. It is given by slow intravenous injection, by 
intravenous infusion, or intramuscularly, in the ưeatment 
of susceptible Gram-negative iníections (see under 
Antimicrobial Action, p, 323.1).

For urinary-tract iníections a dose of 800 mg is given 
every ố to 8 hours. A total dose oỉ up to 60 mg/kg daily may 
be used in  veiy severe iníections.

M edllinam has been used with other beta lactams to 
extend the spectrum of antimicrobial activity to Gram- 
positive organisms and because of reported synergism 
against Gram-negatíve bacteria in vitro.

The pivaloyloxymethyl ester o{ medllinam, pivmed- 
Uinam, is used orally (see p. 344.2).

Adverse Effeđs and Precautìons
As for Benzylpenidllin, p. 229.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassifies medllinam as por- 
phyrinogenic; it should be prescribed only for compelling 
reasons and precautions should be taken in all patients.1

I. The Drug Database for Acute Porphyría. Avaílable at: htcp://www. 
drugs-porphyria.org (accessed 13/10/1i)

Interactions
As for Benzylpenidllin, p. 230.1.

Antimicrobial Action
M edllinam is a derivatíve of anũdinopenidllanic add. 
Unlike benzylpenidllin and reiated antibaaerials, it is active 
against m any Gram-negatíve bacteria.
• Sensitive organisms indude Enterobacteriaceae su ch as 

Escherichia coli, Enterobađer, Klebỉitlla, Salmonella, and 
Shigeỉla spp. The susceptibility of Proteus spp. varies; 
Serratia mãrcescens is genẽially resistant

• It is less active against Nãssèria spp. and Haemophilus 
influertzae. Pseudomonas aerúginosa and Baứcroides spp. are 
consiđered to be resistant.

• It is m uch less actỉve against Gram-positive bacteria; 
enterococd induding Enterococcus /aecalừ are resistant

Mecillinam interíeres with the synthesis of the bacteiial cell 
wall by binding w ith a diHerent penidUin-binding protein 
hom  benzylpenidllin. Thls dilíérence in mode of acữõn may

explain the synergism against m any Gram-negative 
organisms that has been reported in vitro between 
medllinam and various penicillỉns or cephalosporins.

Medllinam is inactívated by beta-lactamases, but is more 
stable than ampidllin.

Pharmacokinetics
Mecillinam is poorly absorbed hom  the gastrointestinal 
tract. Peak plasma concentrations of about 6 and 
12 micrograms/ml. have been achieved haU an hour aher 
intramuscular doses of 200 and 400 mg, respectively. The 
usual plasma halM íe of about 1 hour has been repoited to 
be prolonged to 3 to 5 hours or more in severe renal 
impairment. Between 5 and 10% of m edlỉinam is bound to 
plasma proteins. Medllinam is widely distributed into body 
tissues and ũuids; little passes into the CSF unless the 
meninges are inĐamed. Ít crosses the placenta into the letal 
drculation; little appears to be distributed into breast milk.

Medllinam ỉs metabolised to only a limited erten t. From 
50 to 70% of a parenteral dose may be excreted in the urine 
within 6 hours by glomerular Bltration and tubular 
secretion. Renal mbular secretion can be reduced by 
probenedd. Some medllinam is excreted in bile vvhere high 
concentrations occur.

MeciUinam is removed by haemodialysis.

Preparations
Proprietory Prepartriions (details are given in Volume B) 

Single-ingredient Preporolions. Denm.: Selexid; Gr.: Selexid.

Meclocydine IBAN. USAN, rlNNI
GS-2989; Medodđina; Medocyđin; Médocydine; Meclocy- 
dinum,- Meklocyklin; Meklosykliini; NSC-78502; -MeK- 
noụMK/iMH.
(4S,4a/?,5S,5afl,âS ,12a5)-7-Chloro-4'd im ethylam ino-; 
1,4,43,5,53,6,1 1,12a-oetahydro-3 5,10,12,12a-pentahydrqxy-6- 
methylene-1,1 l-dìoxonaphthacene-2-carboxamide; '7- 
Chloro-6-demethyl-6-deoxỹ-5|3-hydroxy-6-iTiethylehetetra-' 
cydine. '■■■'■ ■■ ■■■:■■
Ó2H21aNjOs=476.9
CAS — 2013-58-3. ' ..
ATC — D10AF04. : . . .
ATC Vet — QDĩOAFỎ4.
UNII — 23Q8M2HE6S.

Medocydine Sulfosalicylate ỊUSANI 
Medocidina, sulíosạlịcilato de; Medocydine Sulphosalicy- 
late; MewiOLinwiMHa Cy/ibộocanMLtnnaT.
Medocydine 5-sulphosalicylate.
C22H21CIN2O8,C7H6ÒsS=i595.0 •
CAS — 73816-42-9.
ATC — D10AP04.
ATCVet — QD10AF04.
UNII —  46VZA7RX2B.

Pharmacopoeias. In us.
USP 36: (Medocycline SuUosalicylate). pH of a 1% solution 
in water is between 2.5 and 3.5. Store in airtight containers. 
P ro tea hom light.

Proỉile
M edocydine is a tetracydine antibacterial (p. 375.1) that is 
applied topically as the suUosalicylate for the ưeatm ent of 
acne vulgaris (p. 1682.2) and superũdal skin inlections 
(p. 207.1). Potency is expressed in terms of m edocydine. 
Preparations containing the equivalent of 1 or 2% are 
available. M edocydine sulíosalicylate has also been given 
as a pessary in the treatment of vulvovaginal infections.

Preparatíons
Proprietary Preparatiora (details are given in Volume B)

Single-ingredient Preparalions. Ger.: Medosorb; ItaL: Medo- 
derm Ovũli; Medodènn.

Mubi-ingredienf Preporations. ItaL: Anti-Acne; Medoderm F.

Phannocopoeial Preparatiora
USP 36: Medocydlne Suưosalicylate Cream.

Meleumycin
Pharmocopoeias. In Chín.

Profile
M eleumydn, a macrolide anứbacterial produced by the 
growth of Streptomyca mycaroỊaciens, consists of a mixture of 
midecamydn A[ and kitasamycm Aý. It has actions and uses

simỉlar to those of erythromydn (p. 291.2) and is given 
orally in the ưeatment of susceptìble inỉections.

Preparatìons
Propõetary Prepoiulions (details are given in Volume B) 

Single-ỉngrediant Preparolions. Chintr. Si Qi Le (Ội-Síav).

Meropenem /BAN, USAN, riNNi

ICI-194660; Meropeneemi; Meropeném; Méropénem; Mer-. 
openemum, SM-7338; MeponeHẻM.. y .. . , 
(4fl,5S,6S)-3-[(3S,5S)-5-Oimethylcarbamoylpyrrolidin-3- 
ylthio]-6-[(/?H-hydroxyethylI-4-methyl-7-oxo-1-azabicydo 
[3 20]hept-2-ene-2-carboxyíic acid trihydrate. 
C,7HáN30sS3H20=4375 •
CAS —  96036^03-2 (meropenern); Y1947&-S6-7 (meropenem 
tnhydrate) t ' i
ATC —  J01DIĨỠZ'~- r' - - - 1
ATCVet— QJ0ĩDH0Z^l , .
UNII —  FV9J3JU881 (meropẽriem), YOP6PXOBÁO (anhydrous 
meropenem). '

Pharmacopoeias. In Ckin., Eur. (see p. vii), Jpn, and us. 
Ph. Eux. 8: (Meropenem Trihydrate). A whlte or light 
yellow, crystalline povvder. Sparingly soluble in water; 
practícally insoluble in alcohol and in dichloromethane. A 
1 % soludon in watei has a pH of 4.0 to 6.0.
USP 36: (Meropenem). Colouriess to white crystals. 
Sparingly soluble in waten very slỉghtỉy soluble in alcohol; 
practically insoluble in  acetone and in  ether; soluble in 
dimethyUormamlde and in  5% monobasic potassium 
phosphate solutỉon. pH of a 1% solutíon in water is 
between 4.0 and 6.0. Store in airtight containers.

Uses and Admỉnistration
Meropenem is a carbap«nem beta-lactam antibacterial with 
actions and usessimilar to thosé of imipenem (p. 309.3). It is 
more stable to renal dehydropeptidase I than imipenem and 
need not be gỉven with án. enzyme inhibitõr such as 
dlastatin. It ỉs used in the treatment of iníections caused by 
susceptible Gram-positive and Gram-negative bạaeriã 
induding intra-abdomỉnaỉ iníections, gynaecologìcal inỉec- 
tions, menỉngitis, respiratory-tract iníections, skin and skin- 
structure iníections, urinary-tract infecdons, and infections 
in immunocompromỉsed patìents. It may also be of use for 
initial empiiical treatment oi su ch conđitions because oỉ its 
broad spectrum of actíon. For details of these iníecdons and 
their ưeatment, see under Choice of Antibaaerial, p. 172.2.

Meropenem ỉs given intravenously as the trihydrate, but 
doses arẽ expressed in  terms of the am ount of anhydrous 
meropenem; 1.14g oỉ merọpenem trihydrate is equivalent 
to about 1 g oỉ anhydrous meropenem. ỉt is given as an 
iníusion over 15 to 30 minutes in a usual adult dose of 0.5 to 
1 g every 8 hours; 2 g every 8 hours is recommended for 
meningitis and for bronchopulmonary iníectíons in cystic 
hbrosis. Doses of up to 1 g may altematively be given by 
slow intravenous ưýection over 3 to 5 minutes.

The dose of meropenem may need to be reduced in  renal 
impaiiment, see p. 324.1. See also p. 323.3 for details of 
doses in inlants and children.
Revỉews.

1. Wiseman LR. t í  aỉ. Meropenem: a revievv of its antibacteríal aaivity, 
pharmacokinccic properdcs and dỉnical efficacy. DruỊS 1995; 50: 73-  
101.

2. Finch RG. tt  a i  eds. Meropenem: focus on dinical pcríormance. J 
Anứmicrob ơtemoứter 1995; 3é (suppỉ A); 1-223.

3. Hdlỉnger wc Brewer NS. Carbapenems and monobactams: tmipcnem. 
mcropcncm. and axtreonam. Mayo ũ in  Proc 1999; 74: 420-34.

4. Hum M< Larnb HM. MeropeneÝn: a review oí its use in patíents ỉn 
ỉntensivc care. Drvgs 2000; 59: 653-80.

5. Lowc MN, Lamb HM. Meropettem: an updated revlcvv o{ its use tn thc 
managemem of inưa-abdominaỉ inícctions. Drugs 2000; 60: 619-46.

6. Edvvards SJ, tí  ai. Systematíc rcview comparíng mcropenem with 
imipcnem plus dlastaún in the treaonent of sèvere iníections. CurrMed 
Ra opùi 2005; 21: 785-94.

7. Unden p. Saíety proHle ol meropenem: an updated review of over 6000 
patíents treated wỉth meropenem. Drug Safety 2007; 30: 657-68.

8. Baldvvin CM, t í  aL Meropòiein: a revỉew o ỉ ỉts use in the treatment oí 
serious baaeriaỉ ỉnỉeaions. Drup 2008; 68: 803-38.

9. Perrott J, tí  a i  Comparỉng outcotnes of meropenem admỉnỉsưatỉon 
strategỉes baseđ on pharmacoldnetỉc and pharmacodynamic prindpỉes: a 
qualỉtatíve systematíc revỉew. A m  Pharmacoứưr 2010; 44: 357-64.

Adminishalion. Similariy to dorìpenem (see p. 287.2) 
extended inỉusion of meropenem or imỉpenem with dla- 
statin over 3 hours rather than 30 mỉnutes has been sug- 
gested1 as a way of increasing the efficacy of these dmgs, 
particularly against severe or resistant inỉections.

1. Lee L5. t í  ai. Comparison of 30-min and 3-h ỉnỉusỉon regúnens ỉor 
ỉmipenem/tíỉastatỉn and for meropenem evaỉuated by Monỉe Carỉo 
simulation. Diagn Uicrabioỉ bifetí Dừ 2010; 68: 251-8.

Adminíshation in chikỉren. Meropenem may be given to 
children lor the treatment of iníectíons caused by suscepti- 
ble Gram-positive and Gram-negatỉve bacteria. It Is usually 
given by intravenous inhision over 15 to 30 minutes but

The Symbol t  denotes a preparation no longer actively marketed
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doses of up to 20mg/kg may altematively bc given by 
slow intravenous ũỹection over 3 to  5 minutes. Merope- 
nem  is licensed in both the UK and the USA for inỉants 
and children aged 3 months and over. The usual dose is 
10 to 20mg/kg every 8 hours. A dose of 40mg/kg is given 
every 8 hours for meningitis and for bronchopulmonary 
iníections in cystic Sbrosis. Children weighing over 50 kg 
should be dosed as for ađults (see Uses and Ađministra- 
tion, p. 321.3).

In addỉtion, the BNFC suggests the íollovvũig doses íor 
those under 3 months of age:
• neonates under 7 days õf age: 20mg/kg every 12 hours 

(or 40mg/kg every 12 hours in severe iníections and in 
menỉngitis)

• neonates 7 to 28 days of age: 20 mg/kg every 8 hours (or 
40mg/kg every 8 hours in severe iníections and in 
meningitis)

• inỉants 1 to 3 months of age: 10 to 20mg/kg every 8 
hours (or 40 mg/kg eveiy 8 hours in meningitis and for 
bronchopulmonary iníections in cystic Đbrosis)

Administration in renal impairment. Intravenous doses of 
meropenem should be reduced in patients with renal 
impairment. The following doses may be given to adults 
based on creatinine dearance (CC):
• cc 26 to 50mL/minute: the usual dose given every 12 

hours
• cc 10 to 25 mL/minute: one-half the usual dose every 12 

hours
• cc less than lOmL/minute: one-half the usual dose 

every 24 hours
• haemodialysis patients: the usual dose aher the dialysis 

session
Altematively, a review' of antíxnicrobial dosing in critically 
ill patients receiving renal replacement therapy has 
recommended that those undergoũig intennittent haemo- 
dialysis receive a dose of 500 mg every 24 hours (given aíter 
the dialysiỉ run). For those unđergoing continuous renal 
replacement therapy, the authors suggest a loading dose of 
1 g, with the íollovving maintenance doses:
• continuous venovenous haem oỉiltration (CWH).: 

500 mg to 1 g every 12 hours (although 500 mg everý’ 8 
houis can ãlso be considered). Other authors2 have 
suggested that patlents on high-volume CWH will 
require doses of lg  every 8 hours to treat iníections 
caused by less susceptible bactería

• continuous venovenous haemodiaỉysis (CVVHD) and 
haemodiahiơation (CWHDF): 500 mg to 1 g every 8 to 
12 hours (500 mg every 6 to 8 hours can also be 
considered for CWHDF)

ỉ .  Hcin g  BH, t í  aỉ. Antimicrobial dosỉng concepts and recommencUtìons 
for critically ỉn adult patỉents receìvỉng continuous renaỉ replacement 
tberapy or intenníciem hemodỉalysis. Pharmaeothcrapy 2009; 29: 562- 
77.

2. BUgraưũ L t í  aỉ. Meropenem dosing in aiticalỉy UI patíents with sepsis 
receiving high-volume contínuous venovenous hemonirratíon. Ảnti- 
microb Agenữ Otemơther 2010; 54: 2974-8/’

Adverse Effects and Precautions
As for Imipenem, p. 310.1.

Meropenem is more stable to renal dehydropeptidase I 
than imipenem and use with dlastatin, which inhibitỉ this 
enzyme, is not requữed. Meropenem may have less 
potential to induce seizures than imipenem (see p. 324.1).

Effecb on fhe liver. Vanishing bile-duct synđrome, a 
potentìally life-threatening cause of cholestatic liver 
injury, has been assodated with the use of meropenem.1

1. Sdmmaker AL, OỈCUỈỈC2 JF. Meropcnem-ỉnduced vanỉshỉng bile duct 
syndrome. Pharmacotherapy 2010; 30: 953.

Effect$ o n th e  nervous System. Animal studies have indi- 
cated that meropenem induces fewer seizures than imi- 
peneni-dlastatin and dinica] da ta from the manuíacturer 
have conSxmed this.1 Comparison of data2 to m  4872 
patients with a variety of iníections (induding meningitis) 
treated with meropenem with that from 4752 patients 
given other antibacterials, mainly cephalosporìn-based 
regimens or imipenem-dlastatin, shovved that meropenem 
was not assodated vvith any greater risk oi seữures than 
the other antỉbacteiials and was likely to have less neuro- 
toxic potential than imipenem-álastãtin, making it suita- 
ble to use in the treatment of meningitis.

ỉ .  Norrby SR, t í  a l  Saíety proũle oí meropenem: ỉntemaUonal dỉniral 
experience based on the first 3125 patienu treated vvỉth meropenem. J 
Antàrdavb Chrmother 1995; 36 (suppl À): 207-23.

2. Norrby SR. Gỉldon KM. Saỉety proỄỉe oỉ meropenem: a revievv of nearỉy 
5,000patìents treated wỉtb meropenem. ScandJ Irựítí Dừ 1999; 31:3-10.

Hypersensitìvily. For suggestíons that the rate of cross- 
sensitivity to carbapenems, induding meropenem, in 
patients with penidllin hypersensitivity may be lovver 
than previously thought, see p. 310.2.

Porphyna. The Drug Database for Acute Porphyria. com- 
piled by the Norwegian Porphyria Centte (NAPOS) and 
the Poiphyria Cenơe Svveden, dassihes meropenem as

probably.not porphyrinogenic; it may be used as a drug of 
fiist choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. AvaUabỉe at: hup://www. 
drugs-poiphyria.org (accesscd 05/09/11)

Interactions
Probenedd inhibits the renal excretion of meropenem 
thereby increasing its plasma concentrations and prolongỉng 
its elimination haU-lUe.

Antiepìleptics. For reports oí decreased plasma-v a lp r o a tí  
concenưations (sometứnes with loss of seizure conưol) 
attributed to meropenem, and the view that carbapenems 
should not be used vvith valproates, see p. 557.2.

Antìmicrobial Aờion
As for Imipenem, p. 310.2.

Meropenem is slightly more active than imipenem 
against Hnterobaaeriaceae and slightly less active against 

' Gram-positive organisms.

Pharmacokinetics
Aíter intravenous injection of meropenem 0.5 and 1 g over 
5 minutes, peak plasma concentrations oi about 50 and 
112micrograms/mL respectively are attained. The same 
doses iníused over 30 minutes produce peak plasma 
concentratìons of 23 and 49micrograms/mL, respectively.

Meropenem has a mean plasma elimination half-life of 
about 1 hour; this may be prolonged in patíents with renal 
impairment and is also slightly prolonged in children. 
Meropenem is vvidely distributed into body tissues and 
nuids induding the CSF and bile. It is about 2% bound to 
plasma proteins. It is more stable to renal dehydropeptìdase 
I than imipenem and is mainly excreted in the urine by 
tubular secretíon and glomerular liltration. About 70% of a 
dose is recovered unchanged in the uríne over a 12-hour 
period and urinary concenưations above lOmicrograms/mL 
are maỉntained for up to 5 hours aỉter a 500-mg dose. 
Meropenem is reponed to have one metabolite (ICI- 

'213689), which is inactive and is excreted in the urine.
Meropenem is removed by haemodialysis.

Reíerences.
ỉ . Mouton JW, Van den Ankcr JN. Meropenem dinical pharmacokineiics. 

ơin  Pharmứcokmtí 1995; 28; 275-86.
2. Thalhammer F, Horỉ WH. Pharmacokineiio oí meropenem in patíents 

with renal ỉaUure and patiems receiving renal replacement iherapy. ơin  
Pharmaeoĩàntí 2000; 39: 271-9.

3. VerversTP. t í  o i. Pharraacoiùneùcs and dosing regimen of meropenem in 
críúcally ỈU patíents receiving concinuous venovenous hemohltratỉon. 
Crií Carê Meả 2000; 28: 3412-16.

4. van Enk JG, t í  ai. Pharmacoldnetics oỉ meropenem in prcierm neonates. 
Thrr Drug Monií 2001; 23: 198-201.

5. Goldstein SL tí  al. Meropcnera pharmacokinetics in điildren and 
adoỉescents receiving hemodỉalysis. Pcdiatr Nepkroỉ 2001; 16: 1015-18.

6. Ariano RE, t í  aỉ. Phannacokineiia and pharmacodynamỉcs oĩ 
meropenem ỉn íebrile neutropenìc patỉents vviih bacteremia. Ann 
Pharmacữther 2005; 39: 32-8.

7. Novelỉỉ A, t í  đỉ. Pbarmacokinedc evaỉuarỉon oi meropenem and 
imỉpenem in crỉtícally UI pacients wùh sepsis. Clừì PHormoeokintí 2005; 
44: 539-49.

8. Du X, tí  ứl Population pharmacokineiics and pharmacodynamỉcs oỉ 
meropenem ỉn pediaữic patỉents. J Cìin Phormaco! 2006; 46: 69-75.

9. Nìcoỉau DP. Pharmacoỉdneóc and pharmacodynamic propertỉes oí 
meropenem. ơin  In/etí Dù 2008; 47 (suppl 1): S32-S40.

10. van den Anker JN, tí  ai. Meropenem pharmacokineúcs ỉn the newbom. 
Aỉttimicrob Agentì chtmother 2009; 53: 3871-9.

Preparations
Propríetary P reporatỉonỉ (d etaiỉs are g ỉv e n  in  V o lu m e B )

Single-ingredient Preparotiom. A rg .:  Meroelectil; Merotenk; 
Merozen; Meipem; A u stra L :  Merrem; A ustria-. Meriníec Ọpti- 
nem; B elg.: Meronem; B ra z .:  Mepenox; Meronem; Zylpen; 
CaruuL: Merrem; C hile: Acus; Meronem; c h in a :  Meite ( ị í^ ) ;  
Mepem (H T); Palnon (■©ÍỀ); Cz.: Menoiníex; Meronem; 
D enm .:  Meronem; Merospừa; F in .:  Meronem; Fr.: Meronem; 
G er.: Meronem; Gr.: Carbenem; Merobact; Meronem; Merovia; 
Merozan; Nemerop; Ronepem; Rulmenem; Santamen H on g  
K ottg: Meronem; H u n g .:  Meronem; ln d itr .  Ameropem; Amro- 
penem; Aripnem; Cosmon Curepin; Erope; Etopen; Exmen 
Feropenem; Geriopen; Gonem; Inliíe; Inpenam; Insomer; 
Kanam; Map; Marcũỉ; Marápan; Maxinem; Maxopem; Maxo- 
pen; Medinumm; Medipenam; Menem; Merenz; Merobact; 
Merobest; Merobus; Merocad; Merocrit; Merod; Meroíact; Mer- 
ofic Merokem; Meromate; Meromen Meronem; Meronis; Mer- 
opam; Meroplan; Merosan; Merospect: Merotec Merotop; Mer- 
orrol; Meroven Merowon Meroza; Mery; Micon; Moira; 
Morep; MPenem; Myopan; Neumen Onmerõ; Open; Pacetaker; 
Indoru: Caprenem; Ẽradix; Lanmer; Merem; Merobat Meroceí; 
Meroíen; Meronem; Meropex; Merosan; Merotik; Propencm; 
Rindonem; Ronem; Seíanem; Tripenem; I r t :  Merapem; Mero- 
nem; Israe l:  Meronem; Ita l.:  Mepereost; Merrem; Reopemest; 
Jpn: Meropen; M a la ys ia :  Meronem; Mac.: Lusantem; Merrem; 
Pisapem; Strinem; N eth .:  Mepereost; Meronem; Reopemestt; 
Nơnt>.: Meronem; NZ: Merrem; P h ũ ip p .:  Mepenem; Merix; 
Meromax; Meronem; Merop; Meropen; Ropen; Ropenem: PoL: 
Mepereost Meronem; Reopemest; P ort.:  Meronem; R us.:  Mer- 
exid (Mepexciis); Meronem (MepoHeM); Meropenabol 
(Meponeraỗan); Syronem (CaỉipoHeM); S .A fr.:  Mercide; Mero- 
nem; S in g a p o re .  Meronem; S p a in :  Meronem; S ived .:  Mero-

nem; Switz.: Meronem; Thai.: Bestinem; Enem; Mapenem; 
Mero; Meronem; Monem; Penem; Romenem; Zaxter; Turk.: 
Meronem; Merosid; Merozan; Mopem; UAE: Miran; UK: Mer- 
onem; Ukr.: Mepenam (MeneHaM); Meronem (McpoHCM); 
Mezonex (Me]OHCKc)t; Panlactam (naaaaKiaM); Ronem (Pohcm); 
USA: Merrem; Veneĩ.: Meronem.

Pharmocopoeial Preparatìons
USP 36: Meropenem íor Injection.

Methacydine IBAN, USANI
GS-287Ồ; Metacidina; Metacydine (plNN); Métacycline;
Metacydinum; Metacyklin; Metasykliini; MeĩannKmiH.
(4 S ,4 a /? ,5 S ,5 a R ,6 S ,1  2 a S ) -4 -D i m e th y la m in o -
i ,4,4a,5,5a,6,1 Ị , 12a-octahydro-3A 10,12,12a-penláhydroxy-6-
m èthylene-1 ,n -d ioxonaphthacene-2-carboxamíde; 6-
Demethyi-6-deoxy-5(ì-hydroxy-6-methylenetetracydine.
C22Ha N208=442.4
CAS-914-00-Ỉ.
ATC —  MÌAA05.
ATC Vet —  QJ0ỈAA05. 
um  —  IR235I7C5P.

Methacydine Hydrochloride IBANMI 
Hidrodoruro de metacidina; Metaciclina, hidrodoruro de; 
Métacydine, Chlorhydrare de; Metacydine Hydrochloride 
(plNNM); Metacydini Chloridum; Metacydini Hydrochlor- 
idum; Metacykliny chlorovvodorek; Méthylènecydine Chlor- 
hydrate; 6-Methyleneoxytetracycline Hydrochloride; 
MeTaLịHKHHHa rnflpOOTOpnfl.
C22H22N j08(Ha=478.9 
CAS —  3963-95-9.
ATC — : J01AA05.
ATCVet — QJ01AA05.
UNII —  9GJ0N7ZAP0.

Pharmacopoeias. In Chín.. Pol.. and us.
USP 36: (Methacydine Hydrochloride). A yellovv to dark 
yellow crystalline povvder. Soluble 1 in 100 of water, 1 in 
300 of alcohol, and 1 in 25 oí 0.1N sodium hydroxide; very 
slightly soluble in chloroíorm and in ether. pH of a solution 
in vvater containing the equivalent of methacydine 1% is 
bervveen 2.0 and 3.0. Store in airtight containers. Protea 
from light.

ProỈỊỊe
M ethacydine is a teơacydine derivative with uses similar to 
those of tetracydine (p. 375.1). Like dem edocydine, it is 
excreted more slowly than tetracydine and effective blood 
concentrations are maintained for longer periods; the 
plasma eliminatíon haU-Uỉe is about 14 hours.

M ethacydine hydrochloride is given orally in a usual 
adult dose of 600 mg daily in 2 divided doses, preíerably 1 
hour beíore or 2 hours alter meals.

Preparations
Proprielory Preparations (details are gi ven in Volume B)

Single-ingredient Preparationỉ. China: Zuobenneng 
Fr.: Lysodine; Physiomydne; Ital.: Esarondil; Rotilen.

Phannacopoelal Preparatìons
USP 36: Methacydine Hydrochloride Capsules; Methacydine 
Hydrochloride Oral Suspension.

M e t h e n a m i n e  IHNN}

Aminobrm; E239; Esametilentetrammina; Bammina; For- 
mine; Heksamin; Hexamethylenamine; Hexamine; Metena- 
miini; Metenamin; Meténamin; Metenamina; Metenaminas; 
Metenammlna; Methenamin; Méthénamine; Methenami- 
num; UrotroịDine; MeTeHaMHH.

. HexamethyỊenetetramine; 1,3,5,7-Tetraazatricyclo[33.1.13’7] 
decane.
QH,2N4=1402 ;
Ớ s — 100-97-0. '
ATC —  J01XX05.
ATC Vet —  QJ0!XX05.
UNII —  J50OX95QV.

Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Methenamine). A vvhite, or almost vvhite, 
crystalline povvder or colourless crystals. Freely soluble in 
w ate r soluble in alcohol and in dichloromethane. Protect 
ừom  lighL
USP 36: (Methenamine). Colourless, practically odourless, 
lusơous crystals or w hite crystalline powder. Soluble 1 in 
1.5 of vvater, 1 in 12.5 of alcohol, 1 in 10 of chloroíorm, and 
1 ỉn 320 of ether. Its Solutions are alkaline to litmus.

All cross-reíerences reíer to entries in Volume A
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Methenamine Hippurate IBAN. USAN, riNNMi 
Heksamin Hippurat; Hexamine’ Hippurate; Hipurãto de 
metenamina; Metenamin Hippurat; Metenamina, hipurato 
de; Méthénamine, Hippurate de; Methenamini Hrppuras; 
MeTeHaMMHa CnnnypaT. í -
Hexamethylenetetramine hippurate.
C6HUN4,G)H9NC)3=319.4 
Ớ S — 5714-73-8 
ATC —  J01XX05.
ATC Vet —  QJ01XX05.
UNII —  M329791L57.

Pharmacopoeias. In us.

Methenamine Mandelate (riNNMỊ 
Heksamin Mandelat; Hexamine Amygdalate; Hexamine 
Mandelate; Mandelato de 'mẹtenamìna; Mẹtenarnịn 
Mandelat; Meterĩamina, mandelato de; Méthénàmine, 
Mandelate de; Metheriamini Mandelas; MeTeHaMHHa 
MaHflenaT.
Hexamethylenetetramine mandelate.
C6Hu N4,C8H803=2913 
Õ\s -  587-23-5.
ATC —  J01XX05.
ATCVet —  QJ01XX05.
UNI1 —  69SN30CINR.

Pharmacopoeias. In us.
USP 36: (M ethenamine Mandelate). A white, practically 
odourless crystalline povvder. Very soluble in vvatep soluble 
1 in  10 of alcohol. 1 in 20 of chloroíorm, and I ỉn 350 oi 
ether. Its Solutions have a pH of about 4.

Uses andAdminisíratíon
M ethenam ine is used, usually as the hippurate or 
mandelate, in the prophylaxis and long-term suppression 
of chronic or recurrent, uncomplicated, lower urinary-trart 
iníections and asymptomatic bacteiỉurìa. It has been 
considered suitable for long-tenn use because acquữed 
resistance does no t appeai to develop.

M ethenamine and its salts shouỉd not be used in upper 
urinary-ơact iníections because it is eliminated too rapidly 
to exert an effect, nor in  acute urinary iníections. It is only 
active út addic urine, w hen formaldehyde is released, and 
although hippuric or mandelic add  helps to addiỉy the 
urine, am monium chloride or ascotbic add may be tried. If 
urea-splitting bacteria such as Proteus or some Pseudomanas 
spp. are pcesent they may produce so much ammonia tha t 
the urine cannot be addihed (see also Antimicrobial Action, 
p. 325.2).

The usual oral adult dose of inethenamine or methen- 
am ine mandelate Is 1 g given four times daily. Methen- 
amine hippurate is given oraily in a usual dose of 1 g twice 
daily; the dose may be increased to three tứnes daily in 
catheterised patients.

For details of doses in  children, see p. 325.1. 
M ethenamine has been used topically in deodorant 

preparations, since in the presence of add svveat it liberates 
tormaldehyde. M ethenamine caldum thiocyanate has been 
used in combination preparations íor upper respiratory- 
ưact disorders.
Reviews.

1. Schi0tz HA. Guttu K. Valuc o í urinary prỡphylaxis wỉth methenamine in 
gynccologỉc surgery. Ácta Obsttí Gyneàỉ Scand 2002; 81: 743-6.

2. Lee BB. t í  ai. Methenamine hippurate for prevemỉng urinary tract 
Lníections. Available in The Cochrane Daubase of Systematic Reviews; 
ỉssue 4. Chichester: John Wiicy; 2007 (accessed ỉ 1/01/08).

Administration in children. In children, methenamine and 
its salts may be given orally for prophylaxis and long-tenn 
supprcssion of chronic or recurrent, uncompllcated lower 
urináry-tract inlections and asymptomatic bacteriuria.

In the USA, the usual recõmmended dose of methen- 
am ine mandelate in children up to 6 years old is about 
18mg/kg gi ven four tixnes daily; those aged 6 to 12 years 
m ay be given methenam ine or methenamine mandelate 
500 mg four times daily.

In the UK, methenamine hlppurate may be given in a 
usual oral dose of 500 mg tvvìce daily in  children aged 6 to 12 
years. Doses of up to 1 g tvvice daily ha ve been given in the 
USA.

Adverse Effects and Precautìons
M ethenam ine and its salts are generally well tolerated but 
m ay cause gastrointestinal disturbances such as nausea, 
vomiting, and diarrhoea. Skln rashes, pruritus, and 
occasionally other hypersensitivity readions, may occur.

Comparãtively large amounts of íormaldehyde may be 
íonned during prolonged use or w hen large doses ạre given. 
This may produce irritation and inílammation of the urinary 
tract, espedally the bladder, as well as painíul and ừequent 
micturition, haematuria, and proteinuria. The effed of the

tormaldehyde may be reduced by alkalinising drugs, such as 
sodium bicaibonate, or large quantities of vvater, but it is 
then less eHective.

M ethenamine and its salts are conưa-indicated in 
patients w ith hepatíc impairment because of the liberation 
oí am m onia in  the gastrointestinal traữ . Although 
methenam ine itself is not contra-indicated in renal 
im pairm ent, its salts should be avoided in  severe 
impairment because of the risk of mandelate or hippurate 
crystalluria. They should also be avoided in patients w ith 
severe dehydration, metabolic addosis, or gout.
. Interíerence with laboratory estimations for catechola- 
mines, 17-hydroxycorticosteroids, and oestrogens in  the 
urine has been reported.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cemre (NAPOS) and 
the Porphyria Centre Svveden, dassiSes methenamine as 
not poiphyrinogenỉc it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug DataBase lor Acute Porphyria. Avaỉỉabỉe at: hrtp://www. 
dmg5-porphyria.org (accessed 17/10/11)

Interactìons
The use of drugs tha t alkaỉinỉse the uiine, induding some 
antadds, potasàum  dtrate, and diuretics su ch as acetazol- 
amide or the thiaãdes, should be avoided because the 
activation of methenam ine to íormaldehyde may be 
inhibited (but see above).

Use of methenam ine w ith sulíonamides may increase the 
risk of crystalluria since methenamine requữes Iow urinary 
pH ỉor its eữect, a t vvhich sulíonamides and theừ  
metabolites are poorly soluble; methenamine may also 
form poorly soluble compounds with some suỉỉonamides.

Antimỉcrobial Action
M ethenamỉne owes its antibacterial properties to íormalde- 
hyde, a non-spedficbacterỉdde, vvhich is slowly liberated by 
hydrolysis a t add  pH. Most Gram-positive and Gram- 
negative organisms and fungi are susceptible. Hippuric and 
mandelỉc adds have some antibacterial activity in vìtro, but 
theữ contribution to the antibaaerial action of the salts in 
vivo, beyond assisting the maintenance of lovv urinary pH, Ịs 
uncertain. Urea-splittứig organisms su ch as Proteus and 
some Pseudomonas spp. tend to increase urỉnary pH and 
inhibit the release of formaldehyde, thereby decreasing the 
eỉBcacy oỉ methcnaminc. Use with acetohydroxamỉc adđ, a 
potent inhibitor oỉ bacteriaỉ urease, has been suggested for 
urinary inỉecdons due to these organisms. True resistance to 
ỉormaldehyde does not appear to be a problem in dinical 
use.

Pharmacokinetics
M ethenamine is readily absorbed hom the gastrointestinal 
tract and vvidely distributed in the body. Under add 
conditions methenamỉne is slovvly hydrolysed to {ormalde- 
hyde and ammonia: about 10 to 30% oỉ an oraỉ dose may be 
converted in  the stomach unless it is given as an enteric- 
coated preparatíon. Almost no hydrolysis of methenamine 
takes place at physiological pH, and it is thereíore virtually 
inacdve in  the body. The halỉ-liíe is reported to be about 4 
hours. M ethenamine is rapidly and almost completely 
eliminated in  the urỉne, and provỉded this is addic 
(preíerably below pH 5.5) bacteriddal concentrations of 
íormaldehyde occur. Because of the time taken for 
hydrolysis, hovvever, these do not occur until the urine 
reaches the bladder, with peak concentrations occurring up 
to 2 hours after an  oral dose. Absorption, and hence 
excretỉon, may be somewhat delayed in patients given 
enteric-coated íormulations.

M ethenamine crosses the placenta and small amounts 
may be distributed into breast milk.

The mandelate and hippurate moieties are also rapidly 
absorbed and are excreted in  urine by tubular secretion as 
well as glomerular hlưaãon.

Preparations
Propnetoiy Prcpqrotions (detailỉ are given in Volume B)

Sỉngle-ingredient Preparotions. Austral.: Hiprex' Canad.: Dehy- 
dral; Mandelamine; Urasalt; Denm.: Haiprex; pin.: Hipeksal; 
Hỉprex; Cer.: Antihydral; Gr.: Amigdalin; H'ong Kong: Antìhy- 
drab India: Mandelamin; Israel: Hỉprex; Malaysia: Hiprex; 
Aíex.: Bioran; Neth.: Reũux; Norw.: Hiprex; NZ: Hiprex; Phi- 
tipp.: Hiprexỷ; PoL: Stoppop SwetL: Hiprex Turk.: Helpa; Hip- 
purin; Manuptin; Keturone; Purinob Uton; UK: Hiprex; USA: 
Hiprex; Mandelamỉne; Urex; Venez.: Mandelamine.

MullMngredient Preparalions. Belg.: Carbobeb Mictâsol; Braz.: 
Acrídin; Cystex Sepurin; Otữe: Uroknop; Hung.: Aknesol; PoL: 
Dezorol; Pedipun Urosal; Sus.: Teimurov (TeSMypoaa); Turk.: 
Helmo-Blue; Helmobleu; USA: Attosept; Cystex; Daiparh Hyo- 
phen; MHP-A; MSP-Blu; Phosphasal; Proséd/DS; UAA; úreíle; 
Uretron; Urimar-T; Uiimax; Ưriseptiq Uritact Uro Blue; Uroge-

sic Blue; Uryl; Ustelb Utac Udcap; Utứa; Utrona-C; Venez.: 
Azo-Mandelamine.

Homoeopathic Preparations. Fr.: L 8.

Pharmacopaãai preparations
USP 36: Methenamine Elbór: Methenamine Hippurate Tablets; 
Methenamine Mandelate Delayed-release Tablets; Methen- 
amine Mandelate for Oral Solution; Methenamine Mandelate 
Oral Suspension; Methenamine Mandelate Tablets; Methen- 
amine Tablets.

Meticillin Sodium ỊriNNMỊ
BRL-1241; Dimethoxyphenecillin Sodium,- Đimethoxyphenyl 
Penicillin Sodium; Methicillin Sodium. (USAN); Methiđllin 
Sodium (BANM); Metìalina sõdica; Méticilline Sodique; 
Meticillinum Natricum;NaưììMeticillinum;SQ-16123;X-1497;

"HarpítM MeimiviíuiMH. 1
: Sodium (6fi)-6-(2,6-dimethoxybenzamÌỊdõjperiidlJanate 
vmonohydrate I I ■
C,7H,9N2NaO6S,H2O=4204 '
CAS — Ổl-32r5 (meticillm); Ì32792-3 ỵơnhydrous. metiallm 
sodhimì: 7246-14-2 (meticlllin sodium monohỵdrate).
ATC— J01CFQ3.
ATC Vet —  QJ01CF03. ' '
UNII — A09YF4MN30.

Incompatibirrtỵ. Mettdllin sodỉum has been repoited to be 
íncompatible with aminoglycosides and some othei anti- 
microbials. It has also been reported to be ỉncompatible 
vvith addic and alkaline drugs.

Uses and Administration
Metídllin is a  penidllmase-resistant penidllin and has been 
used sừnilarly to ĐudoxadUin (p. 299.2) in the ưeatment oí 
staphylococcal inỉections resistant to benzylpenidllin. It is 
not active oralỉy and has been given by injectíon as the 
sodium salt.

Adversè Effeờs and Precautions
As for Betưylpenidllin, p. 229.2.

Metídllin ỉs the penidllin most commonỉy assodated 
with acute interstỉtìal nephrìtis.

Effects on the Iddneys. Reíerences.
1. Sanjad SA. t í  ai. Nephropsthy. an underestỉmateđ complkatíon of 

methidỉlỉn thcrapy. J  Peeiiatr 1974; 84: 873-7.
2. Gaỉpin ĨE. t í  ai. Acuce InterstỉtU! nephrỉtís đue to methicillỉn. Am J Med 

1978; 65:756-65.

Sodium content. Each g of metidllin sodium contains 
about 2.4mmol of sodium.

Interadỉons
As for Benzylpenidỉỉỉn, p. 230.1.

Antimicrobial Action
Metídllin has a mode of actìon sũnilar to that oỉ 
benzylpenitíllin (p. 230.1) but it is reslstant to staphylo- 
coccal peniõllinase. There is evidence that metìdỉlin is more 
stable to staphyỉococcal penidllinase than the other 
pe niciilinase - resistant peniđlllns.

Metidllin is active against both penidllinase-produdng 
and non-penidllinase-produdng staphylococd, and also 
against Streptococcus pyogtnes (group A beta-haemolytic 
streptococd), Str. pneumoniae, and some viridans suepto- 
cocd. Its activity against penidllin-sensitive staphylococd 
and sưeptococd is less than that of benzylpenidllin. It is 
virtually ineffective against Enterococcus faecalừ.

Resistancí of staphylococd to metidllin is due to the 
expression of an altered penidỉlin-binding protein and is not 
dependent on penidliinase production. There is cross- 
resistance vvith other penidllins, induding the penidllinase- 
resistant penidllins doxadllin, dỉdoxadllin, Aucloxadllin, 
naídllin, and oxadllin, and with the cephalosporíns. 
Meticillin-resistant staphylococd are also írequently 
resistant to other antibacterials, induding aminoglycosides, 
chloramphenicol, dproũoxadn, dindam ydn, erythro- 
m ydn, and tettacydine. The inddence of such resistance 
has varied considerably. However, both endemic (restriaed 
to one hospital) and epidemic (aữecting more than one 
hospital) strains of metidllin-resistant Staphybcoccus aureus 
(MRSA) are now  recognised and iníections are a problem in 
m any hospitals. Community-acquired sưains of MRSA have 
also been recognised, but are generally susceptíble .to a 
vvider range oỉ antibacterials than strains acquứed in 
hospital.

There have been fewer studỉes on coagulase-negative 
staphylococd, but pattem s of metidllin resistance in staph. 
epidermidừ are similar to  those for MRSA and the hequency 
of resistance may be higher.

The Symbol t  denotes a preparation no longer actively marketed



324 Antibacterials

For íurther details on metidUin-resistant staphylococd 
and the management of iníections, see under Staphylo- 
coccal Iníections, p. 208.2.

Resistance. Reỉerences to metidlUn-resistant staphylococ-
d.

ỉ . Rybak MJ, Aỉdns RL. Emergence o! raethidlUn-rcsistam Staphylococcus 
auretis with ixuermedỉate gỉycopeptíde resỉsunce: dỉnỉcal signỉỉỉcance 
and treatment optìons. Drugs 2001; 61: 1-7.

2. Stapleton PD, Taylor PW. Methidllin resisunce ỉn Suphylococcus 
aureuc mechanisim and moduỉatỉon. Sà Prog 2002; 85: 57-72.

3. Berger-Bãchỉ B, Rohrer s. Pactors ỉnOuenàng methỉdỉỉỉn rcsỉstance ỉn 
staphylococd. Arch Microbiol 2002; 178: 165-71.

4. Eađy EA, Cove JH. Staphylococcal resistance revỉsỉted: community- 
acquỉred methitíllin resỉsuni Suphylococcus aureus— an emerging 
problem for the managemem of sldn and soít tissue iníectỉons. Cun Opin 
Infixt Dừ 2003; 16: 103-24.

5. Boyce JM, t í  al. Metidỉlin-resỉsỉim Supbyỉococcus aureus. Lanat Infeơ 
DỂf 2005; 5: 653-63.

6. Martins A, Cunha M de LRS. Metbidỉlỉn resistance in Suphylococcus 
aureuỉ and coagulase-negatĩve staphyỉococd: epỉdemỉological and 
molecular aspects. Miavbioi Imnotnoi 2007; 51: 787-95.

7. MQỈar BC, t í  al. Proposed dehnỉtỉons of communìty-assodated 
metỉdũỉn-reslstant Staphylococcus aureus (CA-MRSA). J Hosp ỉnfea 
2007;67: 109-13.

8. Boucher HW, Corey GR. Epidemiology of methicỉllin-resistant 
Staphyiococcus aureus. Cỉin ỉnfeơ Dù 2008; 46 (suppl 5); S344-S349.

9. Deurenberg RH, Stobbenngh EE. The molecular evolutìon oỉ hospitaỉ- 
and conununity-assodated methicillin-resistam Staphylocoecus aurcus. 
Cun Moí M ed  2009; 9i 100-15.

Pharmacokinetícs
Metidllin is inactivated by gastiic add  and must be given by 
ũỹection. Peak plasma concentrations occur vviứiin 0.5 to 1 
hour of an inưamuscular injection; concentraúons of up to 
18 micrograins/mL ocmr after a dose of 1 g. A half-life of 0.5 
to 1 hour has been reported, although this may be increased 
to 3 to 6 hours in renal im painnent. About 40% of the 
metidllin in  the drculation is bound to plasma proteins. It is 
vviđely distributed in body ũuids and in tissues. but there is 
little diỉfusion into the CSF unless the meninges are 
inSamed. M etidllin also crosses the placenta and appears in 
breast milk. Relatively high concenơations occur in bile 
compared vvith plasma, although only small amounts are 
excreted in bile. The majority is rapidly excreted by tubular- 
secretion and glomerular Giơation; up to 80% ọ tan  injeded 
dose has been detected unchanged in the vuine.

Plasma concentrations are enhanced by probenedd. 
They may be reduced in patients w ith cystic librosis.

M exlocillin  (BAN, USAN, riNNÌ 
Metslosilliini; Mezlocilina; Mezlodlline; Mezlocillinum; 
Me3flOL|KRnMH.
Ố-[N-(3-Methylsulfonyl-2~oxoimidazolidin-1-ylcarbonyl)-D- 
phenylglycylaminolpenidllanic acid.
C2iHa NÁS,=539.6
06-51481-65-3.
ATC — J01CA10.
ATC Vet — Q301010.
UNII —  0H204Ọ3D1G. ■

Mezlocillin Sodium (BANM, riNNMÌ 
Bay-f-1353; .Mezlocilina sódica; Mezlocilline Sodiquẹ; Natrii 
Mezlocillinum; HaTpnã MeinoumviMH.
Sodium [6fl)-6:[D-2-(3-mesyl-2 <)xoimidazolidine-1-c3rboxa- 
mido)-2-phenylacetamido]penìcillahate mònohydrate. 
QiH24N5Na08̂ ,H20=579.6. .

■GAS -rr 42057-22-7 (anhydrous mezlodllin sodìum); 80495-46-1 
(mèỉlocHlin sodìum monohydrate). ■ ■
ATC— J0101Ọ.
'ATC Vet- ̂ -r QJỎ1CA10.
UNII —  3CWW8B5904 (meAoãllin sodium monohydrate); 
RX227TP94U (mẹzlocillln sodium).

Ptiarmocopoeias. In us.
USP 36: (Mezlocillin Sodium). A white to pale yellovv 
crystaUine powder. Preely soluble in water. pH of a 10% 
solution in water is between 4.5 and 8.0. Store in airtight 
containers.

IncompatibilHy. MezlocUlm sođium has been reponed to 
be incompatible vvith aminoglycosides, dproũoxadn, 
metronidazole, and teữacydines.

Uses and Administration
Mezlodllin is a ureidopenidllin w ith uses simiiar to those of 
piperadUin (p. 342.1). It is commonly used with an 
aminoglycoside; however they should be given separately as 
they have been shown to be incompatible.

M edodhin is given by injectìon as the sodium salt. Doses 
are expressed in terms of the equivalent am ount of 
mezlodllin; 1.07 g of mezlodllin sodium is equivalent to 
about 1 g of mezlodllin. Dosage may need to be reduced in 
renal impainnent. It may be given by slow intravenous

injection over 3 to 5 minutes, by intravenous inhision over 
30 minutes, or by deep intramuscular injection. Single 
inưamuscular doses should not exceed 2 g.

For the treatment of serious iníections, 200 to 300mg/kg 
dally in  divided doses may be given intravenously. For lưe- 
threatening iníections, up to 350mg/kg daỉly may be used, 
but the total daily dose should not normaỉly exceed 24 g. For 
uncomplicated udnary-aact iníections, a dose of 1.5 to 2 g 
may be given intramu scularly or intravenously every 6 
hours.

Uncomplicated gonorrhoea may be treated by a single 
ũitramuscular or intravenous dose of mezlodllin 1 to 2 g. 
Probenedd 1 g orally may be given at the same time or up to 
30 minutes beíore the injection.

For the prophylaxis of in íeaion  during surgery, an 
inơavenous pre-operative dose of mezlodllin 4g, repeated 
at 6-hourly intervals for 2 hirther doses, may be given.

Adverse Effects and Precautions
As for Carbenidllin Sodium, p. 232.1.

Prolongation of bieeding time has been less írequent and 
less severe vvith mezlodllin than with carbenidllin.

Sodium content. Each g of mezlodllin sodium contains 
ị about 1.7mmol of sodium. As mezlodlIin sodium has a 

lower sodíum content than carbenidilin sodium, hypema- 
traemia and hypokalaemia are less likely to occur.

Interactions
As for Benzylpenicillin, p. 230.1.

Antibacterial. For the effea of mezlocillin on the dear- 
ance of cefotaxime, see p. 244.3.

Neuromuscular blockers. Mezlocillin and other ureidope- 
nidllins are reported to prolong the actìon of competitive 
m usde relaxants su ch as vecuronium (see Atracurium. 
p. 2032.1).

Antimicrobial Actìon
Mezlođllin has a sừrúlar antimicrobial aa ion  to piperacillin 
(p. 343.1). Its activity against Pieudomonas aeruginosa is less 
than that of azlodllin or piperaóllin.

Pharmacokỉnetìcs
Mezlodilin is not absorbed bom  the gasưointestinal tract to 
any signUicant extern. It is well absorbed aíter intramus- 
cular injection, with peak plasma concentratíons of 15 to 
25 micrograms/mL 45 to 90 minutes aíter a single dose oí 
1 g. It is reported to have nonlinear dose-dependent 
pharmacokinetics. Between 16 and 42% of mezlocUlin in 
the drculation is bound to plasma protcins. Mezlocillin is 
reported to have a plasma halMiíe of about 1 hour; this is 
slightly prolonged in neonates, and in patỉents with renal 
impairment half-lives of up to about 6 hours have been 
reported.

Mezlodllin is vvidely distributed in body tissues and 
ũuìds. It crosses the placenta into the fetal drculation and 
small amounts are distributed into breast milk. There is little 
diĩhision into CSF except w hen the meninges are inflamed.

Mezlodllin is reported to be metabolised to a limited 
extern. About 55% of a dose is exơeted unchanged in the 
urine by glomemlar ũltration and tubular seCTetion within 6 
hours of a dose, hence achicving high urinary concenưa- 
tions. High concentrations are also íound in the bUe; up to 
30% of a dose has been reported to be excreted by this 
route.

Plasma concentxations are enhanced by probenedd. 
Mezlodllin is removed by haemodialysis, and to some 

extern by peritoneal dialysis.

Preparations
Proprietory Preparations (detads are given in Volume B)
Single-ingre<fienl Preparatkms. Austrũr. Baypen; China: Baypen 
(SFJ5S); Li Yang Meige (H #): Nuomei (iSH); yi Mei
(ÍLH); Fr.: Baỹpent; Ger.: Baypent; Ital.: Baypen.
Muhi-ingredianl Preporohons. china: Man Guang (iX.it); Jia Luo 
Tan ( i l s a ) ;  Kai Wei Ke (SHSrT); KaiLin (JF#).
Phannocopoekil Preparolions
USP 36: Mezlodllin for Injection.

Mỉcronomicin Sulfate ípiNNMi

Gentarríicin C2B Sulphate; KVV-Ị062 (micronomidn); Micro- 
nomicin Sulphate; MiCTonòmidna, sulíato de; M iơonomĩ- 
dne, Sulíate de; Micronomicini Sulfas; Sagamicin Sulphạter 
Sulíato de miơonomidna; MnKpoHOMnqnHa Cynb<|)aT; 6'N- 
Methỳlgentamidn C1A Sulphate.
0 L2-Amlno-2,3,4,6-tetradeoxy-6-(methylamino)-a-b-ẹ»ýfh/'Ọ-
hexopyranosy)-(l— 4)-0-[3-deoxy-4-C-methyl-3-(méthylami-

ho)-p-L-arabinopyranosyl-(l z*6)]-2-deoxy-p-streptam in?! 
hemipentasulphate.
(C20H4,N5O7)23H 2SO,=1417.5 
CÃS —  52093-2ỉ-7 (micronomian).
ATC —  S0ỊAA22.
AJC Vet —  QS0ỈAA22.

Pharmacopoeias. In Chin. and Jpn.

ProỊỊIe
Micronomicin is an aminoglycoside antibacterial vvi h 
general properties similar to those of gentam idn (p. 304.2). 
It is given as the sulíate and doses are expressed in terms >f 
micronomidn; 183mg of micronomỉcin su Ưa te is equivi- 
lent to about 120mg of micronomicin. It is given ty  
inưamuscular injection or by úitravenous intusion over ; 0 
minutes to 1 hour in doses oí 120 to 240 mg daily in 2 or 3 
divided doses. Dosage should be ađjusted based on serur I- 
micronomidn concenơation momtoring. It is also U S( d 
topically as eye drops or ointment in a concenưation >f 
0.3% for iníections of the eye.

Preparatíons
Proprietary Preparatíons (details are given in Volumc B)

Single-ingredient Preparations. China• Jun Jia (S1Ề); lun YVĩi 
(SA ); LuoYi (iêS); Mei Luo Ke Rui Nuo Mei X n
(í&iíiHllT); /te!.: Luxomicina; Jpn: Sagamidn-|-; singapotr. 
Sagamidn.

Midecamycin ỊriNNì
Midecamicina, Midecamycin An Midécamycine; Midecam; - 
dnum; Mydecamycin; MnneKaMHLịMH.
7-(Formylnnethyl)-4,10-dihydroxy-5-methoxy-9,l 6,-dimethy - 
2-oxo-oxacydohexadeca-11,13-dien-6-yl 3,6-dideoxy-4-C - 
(2 ,6 -d id eoxy-3 -C -m ethy l-a -L -n òo-hexopyranosyl)-3 - 
(dimethylamino)-p-o-glucopyranoside 4',4"-dipropionate. 
C4,Hs7NO,5=814.0 
CAS —  35457-80-8.
ATC —  J01FA03.
ATC Vet —  QJ01FA03.
UNII —  N34Z0Y5UH7.

Pharmacopoeias. In Jpn.

Midecamycin Acetate ỊriNNMỊ 
Acecamycin; Acetato de midecamicina; Midecamicịna, 
acetato de; Midecamycin Diacetate; Midécamycine, Acétate 
de; Midecamydni Acetas; Miocamycin; Miokamycin; MOM; 
Ponsinomydn; 1532-RB; MMfleKaMtiL(HHa AqeTaT. 
93"-Diacetylmidecamycin; Leucomydn V 3B, 9-diacetate 

• 3,4B-dipropanoate.
C45H71 NO, 7=898.1 
0 6  —  55881-07-7.
ATC —  J01FA1Ỉ.
ATC Vet —  QJ01FA11.

Phormacopoeias. In Jprt.

Profíle
Midecamycin is a macrolide antibaaerial produced by t) le 
grovvth oi Streptomyces mycaro/aâens with actions and us :s 
similar to those of erythrom ydn (p. 291.2) but it is 
somevvhat less active. It is given orally for the ưeatm ent 3Í 
susceptible inỉections as the acetate in  usual doses oỉ 0.9 :o 
1.8 g daily in 2 or 3 divided doses. It has also been given ts 
the base.

Preparations
Proprictary Preparalions (dctails are given in Volume B)
Single-ingredient Preparations. Belg.: Merced; Chitur. Mei . ia 
ĩũn (H ỈPtt); Mei Ou Ka (KỉR-fr); MeiỊỊtai (HAIE); F'.: 
Mosil; Gr.: Miocadn; Miocamen; Hottg Kottg-. Medemycin; 
/te/.: Macroral; Midecint; Miocamen; Miokadn; Jpn: Medem y- 
dn; Miocamydn; Port.: Miocacin; Rus.: Macropen (MaKpone::); 
Spain: Momidne; Myoxam; Thai.: Miotin; ukr.: Macrop :n 
(MaxponeH).

Minocydine (BAN, USAN, riNNí

Minoddina; M in ixydin; MinocycỉinurtỊ; Minocyklin; M in t-
cyklina; Mỉnosiklin; Minosykliini; M hhohhktihh. •
(4S,4áS,5afl,12a5)4,7-Bis(dimethylamỉnp)-1,4,4a,5,5a,6,11,12.1-  
òctahydro-3i10,12 ,12a-tetrahýdroxy-í ,11 -d ioxonaphth; - 
cene-2-carboxamide; 6-Demethyl-6-deoxy-7-dÌmethylarr i- 
notetracydine.

CyH?7 N Á = 4 5 7 i 
0 6  —  10118-90-8.
ATC —  AỌ1AB23; J01AA08.

All cross-reíerences reỉer to entries in Volume A
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ATC Vet —  QA01AB23; CV01AA08.
UNÌI —  FYY3R43WGO.

Minocycline Hydrochloride ÍBANM, riNNMi 
Hidrodoruro de minooidina; Minocidina, hidròdoruro de; 
Minociklin-hidroklorid; M inođklìno hidrochloridas; Mìno- 
cydine, Chlorhydrate ,de; M inocydini hydrochloridum; 
Minocyklin-hydrochlorid; Minocyklinhydroklórid; Minocyk- 
liny chlorovvodorek; Minòsykliinihydrokloridi; MnHoUnKnnHa 
ruflpox/iopnfl.
Cb H27Nj0 7,HCI=493.9 
CẤS —  13614-98-7.
ATC —  A01AB23; XI1AA08.
ATC Vet —  QA01A823; CÙ01AA08.
UNII —  00204Ĩ4E5U. .

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Minocycline Hydrochỉoride Dihydrate). A 
ye!low, hygroscopic, crystalline powder. Spaiingiy soluble 
in w aten slighdy soluble In alcohol. It dissolves in Solutions 
of alkali hydroxides and carbonates. A 1% solution in water 
has a pH of 3.5 to 4.5. Store in airtight containers.Protect 
from light.
USP 36: (Minocycline Hydrochloride). A yellow crystalline 
povvder Sparingly soluble in  vvater; slightly soluble in 
ãlcohol; practicãĩlỹ insoluble in chlorolorm and in ethen 
soluble in Solutions o{ alkali hydroxides and caibonates. pH 
of a solutiòn in vvater containing the equlvalent oỉ 
minocycline 1% is between 3.5 and 4.5. Store in airtight 
containers. Protect trom  light.

Incompatibility. Preparatlons oí minocydine hydrocbloride 
have an  add  pH and Incompatibility may reasonably be 
expected vvith alkaline preparations o r with drugs unstable 
at low pH.

Uses and Administration
M lnocydine is a teưacydine derivative with uses similar to 
those oỉ tetracyđine (p. 375.3). ỉt  is also a  component of 
multidrug regimens for the treatm ent of leprosy (p. 188.3) 
and has been used in the prophylaxis of meningococcal 
inỉection to eliminate the carrier State, but the high 
inddence of vestibular disturbances means that Ít Is not the 
drug oỉ choice for the latter.

Minocydine is usually given orally as the hydrochloride; 
doses are expressed in terms of the base. Minocydine 
hydrochloride 108mg is equivalent to about lOOmg of 
minocycline. M inocydlne capsules and tablets should be 
taken with plenty of fluid, vvith the patient in an upright 
position, and well beíore going to bcd.

In patients in vvhom oral therapy is not feasible, 
m inocydine hydrochloride has been given by slow 
intravenous Iníusion in  doses equivalent to those given 
orally. In some countries Ít has also been glven by 
intramuscular injection.

The usual adult oral dose Is 200 mg daily in divided đoses, 
usually every 12 hours; an  inỉtial loading dose oí 200 mg 
may be given.

An oral dose of 50 mg tvvice daily or 100 mg once daily is 
used for the treatment of acne; altematively, a dose of about 
1 mg/kg once daily is also given as a modiũed-release 
preparation to patients vveighing 45 kg and over. In 
asymptomatic meningococcal carriers. 100 mg has been 
given orally tvvice daily íor 5 days, usually followed by a 
course of rifampicin.

For multibadllary leprosy an oral dose of minocydine 
lOOmg daily wìth dofazimine and oũoxadn or 100 mg 
m onthly with rilam pidn  and  oíloxacin have been 
recommended by WHO as altem ative multidrug therapy 
regimens. As an altem ative regimen for patients vvith 
single-lesion paudbadllary Ieprosy YVHO suggests a single 
dose of minocydine lOOmg vvith riỉampidn and oQoxadn.

For details of doses in children and adolescents, see 
p. 327.1.

For dosage recommendations in patients with renal 
impairment, see p. 327.2.

In adults with periodontitis (p. 192.3), a moditied-release 
subgingival gel containing m inocydine hydrochloride has 
been Inserted into the petiodontal pocket as an  adjunct to 
scalíng and root planỉng; each cartridge contains the 
equivalent of Im g of minocydine and the totaỉ used 
depends on the size, shape, and num ber of pockets being 
treated. Minocydỉne has also been applied as a  2% gel ỉor 
periodontal iníẽctions.

Administratíon in children. In  chiỉdren, the eliects on 
teeth should be considered and  tetracydines only used 
w hen absolutely essential. In the UK, minocydỉne is 
licensed for use in  children aged 12 years and over; the 
usual adult dose (see above) may be given orally. How- 
cver, in the USA, it may be given to those over 8 yeats old

in usual oral doses of 4mg/kg initially followed by 
2 mg/kg every 12 hours.

Adminislratíon in renal impairment. u s  licensed p rodua 
iníormation States that pharmacokinetics in patients vvith 
renal impairment have not been ỉully characterised and 
thereíore recommends that no more than 200 mg in any 
24-hour period should be given to these patients.

Asihma. For reíerence to the use of minocydine in the 
treatment oí asthma, see under Tetracydine, p. 376.1.

Musculoskeletal and  ịoint disorders. For reíerence to the 
use of minocydine in the treatment of rheumatoid arth- 
ritis, see under Tetracycline, p. 376.2.

Neuroprotective effed. Minocydine has been shovra to 
have a neuroprotective eổect1 ín  animal mođels of stroke 
(p. 1269.2), brain and spinal cord injury, and neurodegen- 
erative disorders such as Huntington's chorea (p. 1029.3), 
multiple sderosis (p. 998.3), Parkmson’s disease
(p. 890.1), and amyotrophic Iateral sderosis (ALS, a form 
of motor neurone disease, p. 2605.2); however Ít is 
undear vvhether it can produce dinical benehts. Clinical 
studies in a few patients with H u n tin g to n 's  ch o rea  indi- 
cated that minocycline was well tolerated2 and had a  neu- 
roprọtective effed.3 Similarỉy, an  open-Iabel study* In 152 
patients with acute ischaemic s tro k e  suggested that giving 
minocydine at the acute stage improved the outcome. 
However, a randomised placebo-controlled study5 in 412 
patients vvith ALS, given minocydine in escalatmg doses 
(up to 400 mg daily) ỉor 9 months reported a  harmỉul 
etiect. Minocydỉne has also beeh proposed4-7 as an adjunct 
in  the management of schữophrenia (p. 1031.3).

ỉ .  Plane JM* t í  ai. Prospects for minocydine neuroprotecúon. Ardt Nturol 
2010; 67: 1442-6

2. Huntington Study Group. Mlnocydỉne saíety and tolerabỉlỉty ỉn 
Huntỉngton đlsease. Ncuroìogy 2004; 63: 547-9.

3. BoneỉU RM, t í  ai. Neuroprocectỉon ỉn  Huntington's disease: a 2-year 
snidy on mỉnocydlne. Int Qin Psychopharmacot 2004; 19: 337-42.

4. Lampl Ỷ, t í  cd. Minocydine ưeatment in acute stroke: an open-label, 
evaluaror-blinded study. Nturobgy 2007; 69: 1404-10.

5. Gordon PH, t í  al. EíBcacy of mỉnocydlne ỉn patỉents wỉth amyonophỉc 
Uieiaỉ sderoảs: a phase m  randomised trial. Lanetí Seurol2007; 6:1045-  
53.

6. Miyaoka T. Clinicaỉ potenúaỉ of mỉnocydine ỉor schizophrenia. CNS 
Neùroỉ Disorậ Dtvị Targtíx 2008; 7: 376-81.

7. Levkovỉa Y, tí ai. A doubỉe-bỉind. randomizcd stuđy of minocydỉnc for 
the treatment of negative and cognỉtive symptoms ỉn earỉy-phase 
schứophrenỉa. J ơin  Psychiđứy 2010; 71: 138-49.

sldn disorders. For reference to the use of minocydine in 
the ưeatment of various skin disorders, see under Tetracy- 
dine, p. 376.3.

Adverse Effeđs and Precautions
As for Tetracydine, p. 377.1.

Gastrointestinal disturbances vvith m inocydine are 
reported to be less ừẹquent than vvith the less well absorbed 
tetracydines.

Oesophageal ulceration has occurred and may be a 
particular problem ư  capsules o r tablets are taken with 
ỉnsuỉGdent Quid or in a recumbent posture: minocydine 
should be taken with at least halỉ a glass oỉ vvater, in  an 
upright position, and well before going to bed.

Vestibular adverse effects including dizziness or vértigo 
may occur with nũnocydine, partìcularly In women. 
Patients should be advised not to drive or operate 
machinerỵ if atteaed. Tmnitus and decreased hearíng 
have been reported rarely.

There have also béen reports, some íatal, of a 
hypersensitivity syndrome (comprising eosinophilia, tever, 
rash. and varyíng additional symptoms), a lupus-like 
syndrome, and a serum-sickness-like syndrome (both 
comprislng arthralgia, íever, and joint stiííness or swelling, 
amongst other symptoms).

Minocydine may also cause hypeipigmentation of the 
skin (seep. 328.1).

Although minocycline, unlike many tetracydines, does 
no t appear to  accum ulate in  patients vvith renal 
impairment, usual doses can lead to higher serum 
concentrations resulting in possible liver toxidty; reduced 
doses and monitoring of renal íụnction may be necessáry, 
particulaiỉy in those vvith severe impairment.

The BNF recommends that if treatment continues for 
Ionger than 6 months patients should be m onitored every 3 
months for hepatotoxidty, pigmentation, and SLE.

Inddence of adverse effeds. Severe complications have 
been reported in patỉents given minocydine for acne, 
induding serum-sickness-like disease,u  lupus eiythé- 
matosus,1 and hepatitis.M The num ber of cases reported 
probably reĐects the wldespread use of this drug and the 
true inddence of such adverse eỉíects is diỉticult to assess.’ 
A study of 700 patients recdving minocydine for acne 
revealed adverse ettects in 13.6%, mostly benign.6 Gastro- 
intestinal disturbances and vestibular disturbances were

the most common, each occuning in about 2% of 
patients, and pigmentation in up to 4% oỉ patients.

Another problem is that of assessing the eỉticacy of 
minocydine and the índdence of severe adverse eổects 
relative to other antibacterials commonly used ỉn acne such 
as tetracydừie and erythromydn. A systematic review7 
suggested that the inadence õf adversẽ eHects might be 
greater with minocydine than with doxycydine. A 
retrospectíve analysis* of a UK population database ỉound 
that minocydìne was assodated with an increased risk for 
drug-induced lupus erythematosus; no increased risk was 
reported for the other tetracydines. O ther systematic 
reviews,•10 conduded that minocyclỉne should not be used 
as a first-line oral tetracydine in patients w ith acne since 
there is no compelling evídence thát ỉt is more eữective than 
some other tetracydines or commonỉy used treatments; the 
rísk of rare but seiious adverse eSects also makes it less 
suitable.111

1. Knowỉes SR, t í  ai. Seiỉous adverse reacdoQs induced by mỉnocydỉne: 
repon oỉ 13 padems and rerlew of the lỉterature. Arch Dermatol 1996; 
132:934-9.

2. Hareỉ L tía L  Senun-sỉckness-Ilke resctkm assodated whh minocydỉne 
therapy in adolescents. A m  Pharmãttúưr 1996; 30:481-3 .

3. Gough K tía L  Mỉnocydỉne induced autoimmune hepatỉtỉs and systemic 
lupus eiythenutoros^Uke ĩyndrome. BMJ 1996; 312: 169-72.

4. Austnỉỉán Advene Drug Reacđons Ađvỉsory Commỉttee (ADRAC). 
Minocydine and the Kveir the CNS, the sảãn. Aust Adverĩt Drug React Buỉl 
1996; 13: 14. Aỉso avaUabỉe an http://www.tga.gov.au/adr/aadrb/ 
aadr96ỉỉ.htm {áccessed 11/08/08)

5. Seuketan DC t í  a l  Beneflt-risk assessment oí acne therapỉes. Lanetí 
1997;349: 1251-2.

6. Goulden V, t í  aL Saỉety oí ỉong>tenn high-dose mỉnocydỉne in  the 
treatment oi acnc. Br iDcnmtíọl 1996; 134: Ố93-5.

7. Smith K. Leyden JJ. Saíety o( doxycydỉne and minocycline: a systematic 
review. Cãn Ther 2005; 27: 1329-42.

8. Margolis DJ, t í  a l  Asaodatỉon or lack of assodatioii between tetracydỉne 
dass antibỉotícs used ỉor acne vuỉgaris and ỉupus erythematosus. Br J 
Dermatol 2007; 157: 540-6.

9. Garner SE* t í  al. Minocydine for acne vulgarỉs: eỉ&cacy and saíety. 
Avaỉỉabỉe ỉn The Cochrane Database ỡỉ Synematỉc Revỉews; bsue 1. 
Chỉchesten John.WUey; 2003 (accessed 16/05/05).

10. McManus p, Iheanadio L Don't use mỉnocydine as flrst Une oral 
antíbiotic ỉn acne. BMJ 2007; 334:154.

Effects on intracranial pressure. Minocydine has been 
assodated with benign intracranial hypenension; ỉor 
hirther details, see under Tetracydine, p. 377.2.

Effec1s on Ihe tivw. A systematic review1 considered 65 
published case reports of hepatitis or liver damage asso- 
dated with the use of minocydine íor acne, induding 4 
íatalities, and also data held by VVHO conceming 493 reac- 
tions involvỉng the Uver in 393 patients in whom the indi- 
cation for the use of mlnocycllne was largeỉy unspedtied.

Oỉ the 65 published cases, 38 occuired in ỉemales and 61 
in patients under 40 yeais of age. These cases appeared to  be 
o{ the ỉollowing types:.
• 16 cases appẽarẽd to be attributable to a hypersensitivity 

reaction, w ith a rapid onset usually vvithin 1 m onth of 
starting ưeatm ent and sometimes assodated with 
eosinophilia and exỉoliative dermatitis

• 29 cases of hepatitis ịoỉ which 20 were in females) 
appeared to be of an auto-immune nature, occurting 
aíter 1 year or more of therapy and sometỉmes assodated 
with lupus-like symptoms

• 20 cases could not be deSnỉtively dassitied into either 
group

The 393 patients described by the WHO data had 22 
diữerent types of hepatic reaction that could be broadly 
grouped into 4 categories:
• hepatic dyshinction (32% ol patìents)
• hepatitis (26%)
• abnormal liver hmction tests (24%)
• hyperbilirubinaemia orjaundice (14%)
There were, ín addition, several other reactions, induding 
hepatic damage or necrosis in 11 patients and fatty liver in 7. 
Gender distríbution was almost even. Of the 393 patients, 
14 also had lupus-like symptoms. The outcome of the 
hepatic reactions was reported in less than  halỉ o{ the 
patients, although it vvas apparent that there had been at 
least 3 fatalities.

Despite these hndings, the reviewers conduded1 that 
there was no dear iníormation regarding the absolute or 
relative risks of hepatìtis in patients given minocycllne, and 
that it was inappropriate to comment as to w hether 
monitorìng would be worthwhile. A study of the 
comparative rates of hepatitis in people exposed to 
minocydine compared vvith those who were not was 
required.

1. Lawrenson RA* t í  ứ i Lỉver damage assodáỉed wỉth mlnocydlne use ỉn 
acne: t  systematỉc revỉew of the pubỉỉshed Hterature and pharmacov- 
igilance da ta. Dru$ SaỊtíy 2000; 23: 333-49.

Effects on the lungs. Hypersensitivity pneumonitis, chax- 
acterised by pulmonary inỄltrates and eosinophilia, has 
been reported1"4 with mỊnocydine. In most cases, the 
pneumonitis rẹsolved after stopping minocydinẹ but some 
requữed corticosteroid therapy; however, residual lung

The Symbol t  denotes a preparation no longer actively marketed

http://www.tga.gov.au/adr/aadrb/
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d a m a g e  c a n  o c c u r. I n  o n e  case6 re la p s in g  a c u te  re sp ira to ry  
ía i lu re  t h a t  r e q u ữ e d  m e c h a n ic a l  v e n t i la t ìo n  w a s  re p o rte d .

1. GuiUon J-M, tí aĩ. Mỉnocydine-inđuced ccD-mcdiated bypenensỉtívỉty 
pneumonitis. Arm IntỊm Med 1992; 117:476-81.

2. Biỉdges ÁJ. Minocydine-induced pneumonia. A m  Inum Med 1993; 118: 
749-50.

3. Sigmann p. Minocydine-lnduccd pncumonia. A m  Intem Med 1993; 118: 
750.

4. Sỉtbon o, tí ai. Minocydíne pneumonitỉs and eosỉnophỉỉỉa: a report on 8 
patỉents. Anh Intem Med 1994; 154:1633-40.

5. Dykhuiien RS, tí aỉ. MinocycHne and puỉxnonary eosinophỉUa. BMJ 
1995; 310: 1520-1.

6. Oddo M, rí al. Rclapsỉng acute respiiatory íaiỉure induced by 
minocydine. Chat 2003; 123:2146-8.

Hyperpỉgmentation. M in o cy c lin e  h a s  b e e n  a sso tía te d  
w ith  p ig m e n ta t io n  o f th e  sk in  a n d  o th e r  tìs su e s .1' 5 T h re e  
p a t te m s  o f  sk in  p ig m e n ta tio n  h a v e  b e e n  d e sc rib e d :1 b lu e -  
b la c k  m a c u le s  o c c u rr in g  in  a reas  o f t a ũ a m m a tìo n  a n d  
sca rrin g , p o ss ib ly  d u e  to  a n  iro n  c h e la te  o f  m ta o c y d in e  
w ith in  m a c ro p h a g e s ; b lu e -g re y  m a c u le s  o r  h y p e rp ig m e n - 
ta t io n  a ữ e c tin g  n o rm a l  sk in , w h ic h  m a y  b e  d u e  to  a  b re a k - 
đ o w n  p ro d u c t  o f  m in o c y d in e ;  o r  a  g rey ish -b rovvn  d isco- 
lo ra tio n  o c c u rr in g  p a r tic u la r ìy  in  su n -e x p o se d  a re a s  o f 
sk in  ( 'm u d d y  s k in  s y n d ro m e ') , a p p a re n tly  d u e  to  m e la n in  
d e p o s itio n . In  g e n e ra l, p ig m e n ta tio n  re su lts  fro m  lo n g - 
te rm  u s e  o f m in o c y d in e  a t  c u m u la tiv e  doses  g re a te r  th a n  
1 0 0 g ; hovvever, sk in  o r  o ra l m u c o sa l p ig m e n ta rio n  m a y  
o c c u r re g ard le ss  o f  d o se  o r  d u r a d o n  o f  th e ra p y .2 In d e ed , 
th e re  h a v e  b e e n  re p o r ts 5 of sk in  p ig m e n ta tio n  d ev e lo p in g  
a í te r  s h o r t - te r m  u s e  ra n g in g  fro m  3 to  2 8  days. P ig m e n ta - 
tio n  o f  th e  sk in  a n d  o ra l m ũ c o sa  u su a lly  a p p é a rs  to  re so lv e  
slovvly o n  s to p p in g  th e  d ru g  a lth o u g h  rẽ c o v e ry  m a y  b e  
ú ic o m p le te ;  p ig m e n ta t io n  is o í te n  p e r m a n e n t  w h e n  o th e r  
site s a re  in v o lv e d .2 .

1. Basỉer RSW. Minocycỉine-relaied hyperpigmentatìon. Anh Dtrmatoì 
1985; 121: 606-8.

2. EUen D. Hakỉxn MD. Mỉnocydỉne-induced pỉgmentatìon: ỉnddence, 
prevendon and managemenL Dnij SaỊtty 1998; 1*: 431-40.

3. Nakamura s, tì al. Acute pỉgmentatìon duc 10 minocyclỉne therapy in 
atopỉc dcrmaĩiris. Br J Dermatol 2003; 148: 1073-4.

4. Geria AN. tì a i Minocyctìne-ỉnduced slqn pigmemation: an updaie. Atìa 
Dermatữveneroỉ Croữt 2009; 17: 123-6.

5. Youssct s, tì  al. Minocyclinc-induccd plgmentation mimỉcklng ,
persistent ccchymữsis. Cutừ 2009; 84: 22-6. ^

Minocydine-induced autoimmunity. It h a s  b e e n  su g g ested  
th a t  so m e  r a r e  a d v e rse  e ữ e c ts  o f m in o c y d in e ,  su  ch  as  
d m g -in d u c e d  lu p u s , a u to - im m u n e  h e p a titis , s e ru m  sick- 
n ess , a n d  v asc u litis . w i th  o r  v v ith o u t th e  d e v e lo p m e n t of 
a n ổ n u c ìc s r  a n tib o d ie s  o r  o th e r  a u to a n tib o đ ie s , tn ig h t aíí 
r e p re s e n t  a sp e c ts  o f  a  s in g le  p ro c ess , r e íe r re d  to  as  m in o -  
c y c lin e -in d u c e d  a u to im m u n ity  (M IA ). P a tie n ts  u su a lly  
sh o w  c o n s t i tu tio n a ỉ  sy m p to m s  s u c h  as íe v e r , m a la ỉse , loss 
o f a p p e tite , ra sh , a r th ra lg ia , m y a lg ia , a n d  a u to - im m u n e  
h e p a tú is ;  m o s t ca ses  o c c u r in  y o u n g  vvom en  b e in g  tre a te d  
fo r  a c n e .1'2

I n  a r e ơ o sp e c t iv e  c o h o r t  s tu d y 2 <from  S e p te m b e r 1996 to  
S e p te m b e r 2 0 0 6 ) th a t  id e n t ih e d  2 7  c h ild re n  (19  ĩem ale ) 
w i th  M IA , sy m p to m s  o n  s to p p in g  m in o c y c lin e  reso lv ed  
ra p id ly  in  14  o f  t h e  c h ild re n  a n d  vvithin 12 m o n th ỉ  in  
a n o th e r  6 b u t  7  h a d  c h ro n ic  a u to - im m u n e  d isease  13 to  4 8  
m o n th s  ỉa te r . A ll p a tie n ts  w i th  c h ro n ic  d isease  h a d  e v id e n c e  
o f  a r th n t ỉ s  a t  p r e s e n ta t io n  a n d  r e q u ir e d  lo n g - te r m  
t r e a tm e n t  w i th  im m u n o su p p re s s iv e s . NÕ a s s o d a tiõ n  w a s  
ỉo u n d  b e tv v e e n  th e  d u ra tio n  o f u se . c u m u la tiv e  dose, a n d  
d in ic a l  o u tc o m e s . L o n g -te rm  im m u n e  System  a lte ra rio n , 
a f te r  a  d ru g  h y p e rs e n s itiv ity  r e a c tio n , h a s  a lso  b e e n  re p o r te d  
in  a  1 5 -y e a r-o Id  g irl g iv e n  m in o c y d in e  fo r t h e  n e a tm e n t  of 
a c n e  v u lg a ris . S h e  d e v e lo p e d  a u to - im m u n e  h y p e r th y ro id -  
ism  7  w e e k s  a ỉ t e r  s to p p in g  th e  m in o c y d in e  a n d  a u to -  
im m u n e  ty p e  1 d iab e te s  m e l l i tu s  7  m o n th s  a í te r  s to p p ìn g  
th e  m in o c y d in e .  I n  a d d ít ío n , s h e  d e v e lo p e d  e le v a te d  titre s  
of se v ẹ ra l  m a rk e rs  o f  sy s te m ic  a u to - im m u n e  d isease , 
i n d u d in g  a n t ỉ n u d e a i ,  a n ti -S jô g re n  sy n d ro m e  A, a n d  
a n ti-S m ith  a n tib o d ie s .5

A  re tro s p e c tiv e  l i te ra tu r e  re v ie w  fro m  ỉ  9 6 6  to  A pril 1998 
id e n t ih e d  m o re  t h a n  6 0  cases  o f  m in o c y d in e - in d u c e d  SLE 
a n d  2 4  cases o f  m in o c y d in e - in d u c e d  a u to - im m u n e  h e p a t-  
itis  a f te r  lo n g - te r m  u se  o f m in o c y c lin e  (4 to  1 20  m o n th s ) .4 
T h ir te e n  p a t ỉe n ts  (1 0  íe m a le )  w ith  b o th  a u to - im m u n e  
d iso rd ers  w e re  re v ie w e d . S y m p to m s  in  a ll th e s e  p a tie n ts  
in d u d e d  sy m m e tric a l  p o ly a r th ra lg ia s  a n d  p o ly a rth r itis , 
ra is e đ  l iv e r  e n z y m e  v a lu e s , a n d  p o s itiv e  a n t in u d e a r  
a n tib o d ie s ; 10 p a t ie n t ỉ  re p o r te d  c o n s ti tu tio n a l  sy m p to m s. 
F o u r  p a t íe n ts  r e c e iv e d  t r e a tm e n t  w i th  co rtic o s te ro id s , a lo n e  
o r  w i th  h y d ro x y c h lo r o q u in e  a n d /o r  a z a th io p r in e , b u t  
sy m p to m s  re so lv e d , a n d  la b o ra to ry  re su lts  n o rm a ỉis e d  o r  
sig n i fic a n t ly  im p ro v e d  in  a ll p a t ie n ts  a ỉ te r  m in o c y d in e  vvas 
s to p p e d .4

1. Mọore TL. Autoimmunity and minocyciine. }  eediatr 2008' 153: 303-4.
2. Eỉ-Haỉlak M, tì  ai. Chronic minocycllne-induced autoũnmunity in 

childrcn. J Pediũtr 2008; 153: 314-9.
3. Brown RJ, tì al. Minocydine-ỉnduced dmg hypetaensỉtìvỉiy syndiome 

ỉollomd b ĩ  multiple autoimniune sequelae. Anh Dtìmatal 2009; 145: 
63-6.

4. Angulo JM, tì ai Coexỉstent mỉnocydỉne.ỉnduced systcmỉc lupus 
erythematosus and autoimmune hepatitis. Stmin Arthrilừ Rhium 1998;
28: 187-92.

Interactions
As for Tetracydine, p. 377.3.

Minocycline has a lower aỉhnity for binding with caldum 
than tetracydine. Consequently its absorption is less likely 
to be aHected by milk or íood, although it is stil] aHected by 
caldum-containing antadds and o ther divalent and 
tiivaỉent cations such as aluminium, bỉsmuth, ữon, 
magnesium, and ãnc .

Antimicrobial Action
Minocydine has a spectrum of activity and mode of action 
similar to that of teơacycline (p. 377.3) but it is more active 
against many spedes including Staphylococcuỉ aureus, 
sưeptococd, Nãsscria meningitìdis, various enterobacteria, 
Acinetobacter, Bacteroidti, Haemophilus. Nocardia, and some 
mycobacteria, induding M. ỉeprat.

Partial cross-resistance exists between minocydine and 
other tetracyđines but some strains resistant to other drugs 
of the group remain sensiiive to minocydine, perhaps 
because of better ceỉl-wail penerration.

Pharmacokinetics
For the general pharmacokinetics of the tetracyclines, see 
Teưacydine, p. 378.2.

Minocydíne is readily and almost completely absorbed 
from the gastrointestina) tract and absorption is noi 
signibcantly alteaed  by the presence of food or moderate 
amounts of milk. After an oral loading dose of 200 mg peak 
plasma concentrations ranging from 2 to 4 micrograms/mL 
occur aftcr 2 to 4 hours and fall to about I microgram/mL 
aíter 24 hours; a maintenance dose oí lOOmg every 12 
hours keeps the plasma concenưation at about 2.3 to
3.5 micrograms/mL. On inưavenous iníusion of a dose oí 
lOOmg a mean peak plasma concentration oỉ 8.75micro- 
grams/mL is produced, and íalls to 1.32micrograms/mL 
aỉter 24 hours; aíter daily inhisions of a dose of 200 mg 
plasma concentrations of 1 to 4 micrograms/mL are 
maintained.

Minocycline is more lipid-soluble than doxycycline and 
the other tetracydines and is widely distributed in body 
tìssues and ũuids wíth high concentrations beíng achieved 
in the hepatobiliary tract, lungs, sinuses and tonsils, as vvell 
as in tears, saliva, and sputum. Penetration into the CSF iỉ 
relatively poor, although a higher ratio of CSF to blood 
concentrations has been reported with minocycline than 
vvith doxycydứie and other tetracyclines. ]r crosses the 
placenta and ỉs distributed into breast milk. About 75% of 
minocycline in the drculation is bound to plasma proteins. 
The plasma hall-Uíe is about 16 hours aíter the first dose and 
21 hours after repeated doses.

It has a low renal dearance: only about 8 to 13% of a 
dose is excreted unchanged in the urine and up to about 20 
to 30% is excreted unchanged in the íaeces. Hovvever, in 
contrast to most teơacydines it appears to undergo some 
metabolism in the liver, mainly to 9-hydroxyminocydine. 
Sources dilíer as to vvhether the normal plasma halỉ-Uỉe is 
prolonged in patients with renal impairment. with a 
consequent risk of accumulation; hepatic impairment does 
not appear to lead to accumulation. littíe  minocydine is 
removed by haemodialysis and peritoneal dialysis. 
Reviews.

1. Saỉvin s, Houin G. Clinical phamacokinetics of doxycycllne and 
minocyclinc. Cíin Pharmacokintí 1988; 15: 355-66.

Preparatíons
Proprietary Preparations (detailỉ are given in Volume B)
Single-ingredient preparations. Arg.: Acneclìn; clinax; Melbi; 
Minodnt; Pimplet; Sebodear; Austral.: Akamin; Minomydn; 
Austrũr. Auramint; Minostad; Udima; B e t g Klinotab; Mino- 
50; Minocin; Minotab; Braz.: Minoderm; C a tta d Arestin; 
Encat; Minodn; Chile: Bagomidna; Pracne; Otina: Kang Ni 
(JÍM); Mei Nong (Hífe); Mei Nuo Xing (IỈÌÍM); Meikewei ( íl 
3Ỉ5E); Minocin (ĩfcrS); Periodine (ăĩBSM); Fr.: Mestadne; 
Minolist; Mynodne; Parodine; Zacnan+; Ger.: Akneíug MinoỶ: 
Aknosan; Klinomydnt; Minakne; Minoclir; Minoplust; Skid; 
Skinocydint; Udima; Gr.: Cycline; Minodn; Periođine; Hững 
Kong: Minaxent; Minodnt; India: CNN; Cynomydn; Divaine; 
Minolox; Minoz; Ị n d o n Minocint; ỉrL: Aknemin; Dentomy- 
dn; Minodn; Minodene; Minosil; Minox; Israel: Arestứi; Mino- 
clin; Ilal.: Minodn; Minotek; Jpn: Periodine; Malaysia: Bory- 
mydn; Minodin; Mex.: Banimed; Micromydn; Minocin; 
Ranminot; Neth.: Aknemin; Minodnt; Minotabt; Minotek; 
Peritrolt; NZ: Minomydn; Minotabs; phữipp.: Miriocin; Pữrt.: 
Arestin; Cipandn; Minocin; Minotrex; S.AỊr.: Cydimydn; Min- 
otabs; Triomint; Singapore: Borymydn; Minodn; Spain: 
Minodn; Swed.: Arestin+; Switz.: Aknin-Nt; Aknoralt; Minac 
50; Minodn; Thai.: Minodn; VK: Aknetnin; Dentomydn; 
Minodn; Sebomin; Sebren; USA: Arestin; Cleeravue-M; Dyna- 
dn; Minocin; Myract; Solodyn; Ximino.
Pharmacopoeial Preparotions
BP 2014: Minocydine Tablets; Prolonged-release Minocydine 
Capsules;
USP 36: Minocydine for Injection; Minocydine Hydrochloride

Capsules; Minocydine Hydrochloride Oral Suspension; Mino- 
cydine Hydrochloride Tablets; Minocycline Periodontal System.

Morinamide iptNN)
Morfazlnamide; Morinamida; Morinamidum; Morphaána- 
mide; MopnHaMnq.
A/-Morpholinomethylpyrazine-2-carboxamide. .;
C,oH,4^02=222.2 
CAS— 952-54-5. .
ATC —  J04AK04.
ATC Vet —  OJ04AK04.
UNII —  8CFL28PA3W.

Pro/Ị‘/e
Morinamide is an antimycobacterial that has been given 
orally as the hydrochloride in the treatment of tuberculosis.

Preparatìons
Proprielary PreporaKons (details are gi ven in Volume B) 

Single-ingredient Preparations. Turk.: Martonà.

Moxifloxacin Hydrochloride
IBANM, USAN, HNNMI

Bay-12-8039; Hidrocloruro de moxifloxacino; Moxiíloxadne, 
chlorhydrate de; Moxifloxacinhydrochlorid; Moxifloxacini 
Hydrochloridum; Moxidoxacino, hidrocloruro de; Mokck- 
ộnoKcauMHa rnflpoxnopnfl.
1-Cydopropyl-6-fluoro-l,4-dihyaro-8-methoxy-7-[(4aS,7aS)- 
octahydro-6H-pyrrolo[3,4-fci]pyridin-6-y[]-4-oxo-3-quinoline- 
carboxylic acid hydrochloride.
G ,H 3<FN30 4,HCI=437.9
C4S—  151096-09-2 (moxitloxadn); 186826-86-8 (moxiíloxacin 
hydrochloride).
ATC —  J01 MAI4; S01AE07.
ATC Vet —  QJ01MA14; 0501ẠE07.
UNII —  C53598599T.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Moxưioxadn Hyđrochloride). Produced using a 
method validated to show the satisíactory enantiomeric 
purity of the íinal p rodua. A light yellovv or yellovv povvder 
or crystals, slightly hygroscopic. Sparingly soluble in vvater; 
slightly soluble m  alcohol; practically insoluble in  acetone. 
A 0.2% solution in water has a pH of 3.9 to 4.6. Store in 
ainight containers. Protect írom light.
USP 36: (MoxiDoxacin Hydrochloride). Slightly yellow to 
yellovv povvder or crystals. Sparingly soluble ta  vvater and in 
methyl alcohol; slightly soluble ta alcohol, in dimethyUor- 
mamide, and ta  0. IN hydrochloric acid; practically insoluble 
ta  acetone, ta  dichloromethane, ta ethyl acetate, and in 
toluene; soluble in 0.1N sodium hydroxide; insoluble in n- 
heptane and ta methyl íert-butyl ether. Store in aừtight 
contataers. Protect from light.

Uses and Administratìon
M oxiũoxadn is a ũuoroquinolone antibacterial with actions 
and uses súnilar to those of dproíloxadn (p. 261.2).

It may be given orally, or by inữavenous iníusion over 60 
minutes, for the treatm ent of susceptible iníections 
tacludtag respiratory, skin and skin structure, and tatra- 
abdomtaal inlections. Hovvever, due to salety concems, its 
use has now been restriaed ta the EU to the ưeatm ent of 
acute baaerial sinusitis, acute exacerbation of chronic 
bronchitis, or community-acquired pneumonia only when 
other medidnes cannot be prescribed or have íailed. 
M oxtaoxadn is given as the hydrochloride but doses are 
expressed ta terms of the base; moxiỉloxadn hydrochloride 
436.3 mg is equivalent to about 400 mg of moxiAoxacin. The 
usual dose is 400 mg once daily.

Moxiũoxadn is also used topically as the hydrochloride 
in eye drops containing the equivalent of 0.5% of 
moxifloxadn íor the treatment oí bacterial conjunctivitis. 
Reviews.

1. Ktaùng GM, Scott u .  MaxiDoxaán: a revievv of its use in the 
management ot bacterial iníenions. Drvgi 2004: 64: 2347-77.

2. 0 ’Brỉcn TP. Evỉdence-based review of moxiỉloxacin. Im Ophthalmal Cỉin 
2006; 46: 61-72.

3. Mứavitlỉes M. tì  ai. Eíìcada cỉínica deỉ moxinoxadno en el tratamỉentc; 
de las agudizacỉones de la bronquniỉ crổnỉca; revìsión sistemitica ) 
metaanálisis. Arch Broncoĩưumoỉ 2007; 43: 22-8.

4. MìravitDes M. Mcndlloxadn in the management of exacerbations ot 
chronic brondiitis and COPD. Im J chron obstrua Puỉmon Dis 2007; 2: 
191-204.

5. 0 'Brien TP, t ì  aL Penpectives on antibiotiQ for postoperative 
endophthalmitỉs prophylaxỉs: potential rữle of moxỉỉloxadn. J Catarac 
ỈUỊrâa Sutị 2007; 33: 1790-800.

6. Anonymous. Moxiỉloxadn. Tubenuỉoiừ (Edinb) 2008; 88: 127-31.
7. Ludlam HA. Enoch DA. Doxycycline or moxỉQoxadn for t h t . 

management oí communíty-acquired pneumonia ỉn the ƯK? im  . 
Anlimiavb A Ịm a  2008; 32; 101-5.

All cross-reíerences reỉer to entries in Volume A
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Eye inỉections. In order to attain therapeutic conccntra- 
tions most antibacterials used in  the treatment of bacteríal 
endophthalmitis need to  be given by the intraviơeal route 
but moxiíloxadn given systemically may produce ade- 
quate concemrations. An oral dose of moxUloxacũi 
400 mg daily may be given for 10 days.1

1. Moortìelds Eye Hospitaỉ NHS Foundaòon TIUSL Pkarmacừís Handbook 
2006. London: MoorSclds Pharmaceuticals, 2006.

Tubercubsis. For mention of the use of moxiũoxadn in 
the treatm ent o{ tuberculosis, see under CiproAoxadn,
p. 262.2.

Adverse Effects and Precautions
As for Ciproũoxadn, p. 262.2.
Reíerences.

1. Faich GA. et al. Clinical experience wich moxiQoxadii in patients wỉth 
respiratory ư a a  inĩectíons. Ann Pharmaarther 2004; 38:749-54.

2. Baủ p, t í  aỉ. Saíety proRlc of oral and imravenous moxiQoxacín: 
cumularive da ta ỉrom dỉnicaỉ triaỉs and postmarketíng studỉes. ơin  Ther 
2004; 26: 940-50

3. Andrioỉe VT. t í  a i  Retrospectỉve anaiysỉs o f the sa£ety profiỉe oỉ oraỉ 
moxiAoxacin ỉn eỉderỉy patìents enrolled ỉn dỉnical trials. Drug Saftty 
2005; 28: 443-52.

4. Van Bambeke F, Tuỉkens PM. Saíety prafile oỉ the respiratory 
Auoroquinoỉone moxiũoxadn: comparison with other Quoroquinolones 
and other antibacterỉal classes. Drug SaỊctý 2009; 32: 359-78.

Effeds on the Bver. Like other Auoroquinolones (p. 263.1) 
moxiíLoxadn has been assoàated w ith  rare cases oỉ severe 
and even latal liver toxidty.1'3 Although a revievv of the 
relative toxidties of moxiíloxacm and other íluoroquino- 
lones and antibacterials considered that the inddence of 
such reactions with moxifloxadn was not signiHcantly dif- 
íerent than with other ũuoroquinolones, and less than 
that reported with. amoxidlHn plus davulanic add,3 an 
analysis by regulatory authorities in  the EU4 considered 
that they w ere of suffident concem that use of moxiíloxa- 
cin should be restricted (see Uses and Adminisưation, 
p. 326.3).

ỉ . Sotỡ s, tí a i  MoxiAoxaciỉi-induced acute lỉver injury. Am J Gastrocnteroỉ 
2002; 97: 1853-4.

2. Nori s, tí aL MoxiAoxacin-assodated drug hypersensỉdvìry synđrome 
wỉth toxỉc epidermaỉ necroìysis and hiỉminant bepatíc íailure. Ardt 
Dtrmatoỉ 2004; 140: 1537-8.

3. Van Bambeke ĩ ,  Tulkens PM. Saỉety proãle of the respiratory 
Ouoroquinoỉone moxiíloxađn: comparỉson with other ữuoroquinolones 
and other antibacterial dasses. Đrug SaỊtty 2009; 32: 359-78.

4. EMEA/CHMP. Buropean Medidnes Agency recommends restrỉctỈDg the
use of oral moxifloxadn-containing medỉdnes (issued 24/07/08). 
Avaiỉable at: http://www.einea.europa.eu/pdfs/human/press/pr/
38292708en.pdf (accessed 18/09/09)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphỵria Cenưe Svveden, dassihes moxiĐoxadn as 
probably no t porphyrinogenic it m ay be used as a diug oỉ 
first choice and no precautions are needed.1

1. The Drug Database for Acute Porphỵria. Avaỉỉable at: hitp://www. 
drugs-poiphyria.org (accesseđ 04/10/11)

Interadions
As for CiproAoxadn, p. 264.3.

Moxifloxadn does not appear to  ĩnteract signiScantỉy 
with theophyllinẹ or probenedd.

Antimicrobial Action
As for CiproĐoxadn, p. 265.2.

M oxiíloxadn is reported to have greater activity against 
Gram-positive bacteria, induding pneumococd, than 
dprotloxadn.
Reíerences.

1. Stein GE. t í  a i  Đacterỉddal activiỉies o f methoxyỉluoroquinolones 
gatiỉloxacin and moxỉíloxacỉn against aerobỉcand anaerobic respiratory 
pathogens ỉn serum. Arttímicrob Agcnữ ơưmatkrr 2003; 47: 1308-12.

2. Pkt7. MWR. et ai. Earìy bacterỉcidaỉ actỉvlty of moxiíloxacin ỉn treaunent 
of putmonary tuberculosis: a prospective. randomized study. Antimicrob 
Agenữ Chtmother 2004; 48: 780-2.

Pharmacokinetics
M oxiỉloxadn is readily absorbed írom  the gasưointestinal 
tra a  after oral doses with an absolute bioavailability of 
about 90%. It is vvidely đistributed throughout the body 
tissues and is about 30 to 50% bound to plasma proteins. 
M oxiũoxadn has an  elimination half-life of about 12 houts, 
allovving once-daily dosing. It is metabolised mainly Via 
sulỉate and glucuronide conjugation. and is excreted in the 
urine and the íaeces as unchanged drug and as metabolites, 
the sulíate conjugate mainly in  the íaeces and the 
glucuronide exdusively in the urine. Distribution into milk 
has been ỉound in animaìs.

Preparatíons
Proprietary Preporations (details are given in Volume B)
Sỉngle-ingredìent Preparctíons. Arg.: Avelox; Moũag; Vigamox; 
Austral.: Avelox; Austría: Actira; Avẽlox; Octegra; Beỉg.: Ave- 
lox; Kanavig; ProOox; Braz.: Avalox; Vigamox; Canad.: Avelox;

Vigamox; Chile: Avelox; Flovadl; Imix; Moxavab Moxiáno; 
Moxot' Vigamox; China: Avelox (32 íR ); Cz.: Avelox; Viga- 
mox; Denm.: Avelox; Iníekt Vigamox; Bin.: Avelox; Vigamox; 
FT.: Mlox: Ger.: Avalox; Vigtưnox; Gr.: Avelox; Mikrobiel; 
oaegra; Proũox; Rucela; Vigamox; Hong Kong: Avelox; Viga- 
mox; Hung.: Avelox; Octegrat; Inđia: Apdrops; Emet Eye- 
Quin; Floxsafe; Hinemox; Inmox; L-Floxiii; M-MoHo; Medưiox; 
Mo-Floren; MoĐI; Mosi; Moxiblu; Moxidp; MoxU; Moxigram; 
Moximydn; Moxl; Otymox-MF; Indon.: Avelox; Vigamox; ĩrL: 
Avelox; Moxivig; Vigamoxt; Israel: Megaxin; Vigamox; ItáL: 
Actìra; Avalox; Octegra; Jpn: Avelox; Mahtỵsia: Avelox; Viga- 
mox; Mex.: Avelox; Vigamoxi; Neth.: Avelox; Odegrat; Viga- 
mox; NZ: Avelox; Vỉgamox; Philipp.: Avelox; Moxưiox; Viga- 
mox; PoL: Avelox; Vigamox; Port.: Avelox; Proũox; Rus.: 
Avelox (ABeaoxc); Moximac (MoKCHMax); Plevilox (ĩbieBHHOKc); 
Vigamox (BHraMOKc); S.Afr.: Avebact; Avelon; Litares; Moxibay; 
Numoxx; Vigamox; Singapore: Avelox; Vlgamox; Spain: Actứa; 
Haveloxt; Ortegrat; Proũox; Vigamox; Sured.: Avelox; Viga- 
mox; Switz.: Avalox; Vigamox; Thai.: Avelox; vigamox; Turk.: 
Ataíloks; Avelox; Mofelox; Moxai; MoxUon Moxitec PitoxU; 
Vigamox; UK: Avelox; Moxivig; Ukr.: Avelox (Aaenoxc); Maxi- 
dn (MaKCHuHH); USA: Avelox; Moxexa; Vigamox; Venez.: Ave- 
lox; Vigamox.
Multi-ingredient Preparationỉ. Arg.: Moũag D; Vigadexa; Inđitr. 
MilAox Plus; Mosi-D; Moxi-Mep-D; Moxiblu-D; Moxigram-DX; 
Thai: Vigadexa.

Pharmacopoeial Preparatíoiu
USP 36: MoxiHoxadn Ophthalmic Solution.

M upirocin  (SAN, USAN, HNNI
BR:L74910A; Mupirocina; Mupirqcinas; MÚpirodne; Mupir- 
pciriụm; Mupĩrosiini; Pseudornonic Acid; MynnpoqMH: 
9-[(2£)-4-[(2S,3fi,4fl,55)-5-[(2S,3514S,5S)-2,3-Epoxy-5-hydroxy- 

'4 -m ethylhexyl]te trahydro-3(4-dihỵđroxypýran-2-yl]-3-v 
m e th y lb u t - 2 - e n o y lo x ỵ ]n o n a n o ic  ' á c id ;  (2S- 

; (2a(aÌp,4(3,Sa[2/?',3fl'(í(?‘,2(;)]})-9-{[3-MethyM -oxo-4-(tetra- 
; hydro-3,4-dihydroxy-5-{(3-(2-hydroxy-1 -methyl-propy))oxira- 
nyl]methy^2H-pyran-2-yl)-2-butenyl]oxy}nonanoic ácid. 
^ „ 0 ^ = 5 0 0 .6  
CAS —  12650-69-0.
ATC —  D06AX09; R01AX06.
ATC Vet —  QD06AX09; QR01AX06.
UNII —  D0GX863OAS.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Mupirocin). A vvhite or almost white powder. It 
shovvs polymorphism. Slightly soluble in vvater; heely 
soluble in dehydrated alcohol, in  acetone, and in 
dichỉoromethane. The pH of a ừeshly prepared saturated 
solution in water is 3.5 to 4.0. Protect Irom light.
USP 36: (Mupừocin). A white to off-white crystalline solid. 
Very slightly soluble in water; freely soluble in dehydrated 
alcohol, in acetone, in chloroíorm, and in  methyl alcohol; 
slightly soluble in ether. pH of a samrated solution in water 
is between 3.5 and 4.5. Store in airtight conụiners.

Mupirocin Calcium IBANM. USAN, HNNMI 
8RÍ_-491ÓF; Caícii Mupirdcinum; Wupirođn-Ca!cium; Mupiro- 
cin vápenatá sủl dihydrát; Mupirocina cálcica; Mupirocine 
Calciqụè; Mupirocinkalcium; MÚpirocin-kaỉciúm; Mupiróclno 
kalđo - druska; Mupirocinum caldcum; Mupirodnum 
Caldcurn Dihydricum; Mupirosiinikalsium; Ka/ibHniã Mỳrinp-
OMMH. • ■
C52H860 !8Ca,2H20 = 1075.4
CÁS —  104486-81-9 (anhydrous mupirocin caldum); 115074- 
43-6 (mupirocin calcium dihydrate).
ATC —  D06AX09; R01AX06.
ATC Vet —  QD06AX09; QR0ỈAX06.
UNII —  RG38I2P540. . .. . . ' .

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Mupirocin Caldum). A white or almost white 
powder. Very slightly soluble in vvater; sparingly soluble in 
dehydtated alcohol and in dichloromethane.
USP36: (Mupirodn Caldum). Storein airtight contaũiers at 
a temperature of 25 degrees, excursions permitted betvveen 
15 degrees and 30 degrees.

Uses and Administratỉon
Mupiroôn is an antibacterial produced by Pseudomonas 
Ịỉuorescens. It is applied topically as a 2% ointment in a 
macrogoỉ base, or as a cream containing m upirodn caldum 
equivalcnt to 2% mupirodn, in the ưeatm ent of various 
baaerial skin inỉections. These preparations should be 
applỉed up to 3 times daily ỉor up to 10 days; treatment 
should be re-evaluated ỉf there is no response after 3 to 5 
days. They are not suitable for application to mucous 
membranes, and thereíore a nasaỉ ointment contaỉning 
m upừodn caldum equivalent to 2 % mupirocin in  a paraffin 
basis is used for eradicatìon of the nasal carriage of

Staphyỉococcus a u reu s , particularly epidemỉc m etidllin- 
resistant strains. The nasal oữitment should be applied 
into each nostrii 2 or 3 tỉmes daỉly ỉor a maxhnum oỉ 7 days.

For further details of skin iníections and staphylococcal 
iníections and their ưeatment, see under Choice of 
Antibacterial. p. 207.1 and p. 208.2 respectively.

Reíerences.
1. Roth VR, tí  đ/. Should we routỉaely u$e mupirodn to prevent 

staphylococcal ỉnỉections? ừtftđ Control Hosp Epidtmioỉ 2000; 21: 743-9.
2. Peri 174, t í  ai. Mupỉrodn and the Rỉsk oỉ Staphyỉococcus Aureus Study 

Team. Intranasaỉ mupỉrodn to prevent postoperatỉve Staphylococcus 
aureus uưections. N Èngl J Mtd 2002; 346:1871-7.

3. Takahasbỉ s. tí aỉ. The prcventive eổects of mupứodn agaỉnst 
nasoơacheal ỈĐtubatíon-related bacterỉaỉ carrỉage. Aitètth Analg 2003; 
97: 222-5.

4. Laupỉand KB, Conly JM. Treatment of Staphylococcus aureus 
coỉonỉzatỉon and prophylaxỉs for inỉectíon with topical intranasaỉ 
mupirodn: an evỉdence-based revỉew. ƠÒI ĩnỊtđ Dà 2003; 37: 933-8.

5. TaccooeUỈ E. t í  al. Mupỉrodn prophylaxỉỉ to prevent Staphyỉococcus 
aureus iníecúon ỉn patients undergoing dỉalysỉs: a meta-analysỉs. Cỉin 
ĩnỊta Dừ 2003; 37: 1629-38.

6. Wertheỉm HF, t í  aL Mupỉrodn prophyỉaxỉs agaỉnst nosocomỉaỉ 
Staphylococcus aureus infections ỉn nonsurgỉcal patỉents: a ranđomízed 
study. A m  btíem Med 2004; 140:419-25.

7. Kalỉen AJ, tí  ai. Petỉoperatíve ỉntranasaỉ mụpirodn for the prevenđon oí 
surgicaỉ-sỉte ỉníectỉons: systematỉc review oỉ the ỉiterature and meta- 
analysis. ừỉfKt Controỉ Hosp Epidemiol 2005; 26: 916-22.

8. Unemura Y, t í  a i  Impact of prophyiactìc mupừodn for Tađỉcal 
esophagectomy. J ĩnỊtđ Chemother 2006; 12:257-63.

9. Sit D, tí  a i  Prophylactỉc ỉmraoasaỉ mupirodn omtment in the treatment 
o ỉ peiỉtonitỉs in contỉnuous ambulatOTy perỉtoneaỉ dỉaỉysỉs patỉents. Adv 
Therapy 2007; 24: 387-93.

10. van RÍjẻn M  etaỉ. Mupirods ointment ỉor preventing Staphylococcus 
aureus inỉectỉons ỉn nasal carxỉen. Avaỉlabỉe in The Codưane Database 
o i Systematỉc Revỉews; Issue 4. Chichesten John VVỈley; 2008 (accessed 
02/09/09).

11. Coates T, tí  ai. Nasaỉ decokỉnizatỉon o ỉ Staphylococcuỉ aureus wỉth 
mupirođn: strengths, vveaVnusses and hiture prospects. 3  Antìmicrob 
Chmother 2009; 64: 9-15.

ỉ 2. Xu G, tí ai. Mupirodn for preventỉng exỉt-site ỉníectỉon and perỉtonỉtis in 
patíents undergoỉng perỉtoneaỉ dỉaỉysis. NephrolDừứ Transplant 2010; 25: 
587-92. .

Adverse Effeds and Precautions
Mupirodn is usually well tolerated but local reactions such 
as buming, stinging, and itching may occur after the 
application of mupứodn to the skin.

Some mupirodn Products are ỉormulated in a macrogol 
base: such íotmulations are not suỉtable for application to 
mucous membranes and shouỉd be used vvith caution in  
patients vvith extensive bums o r wounds because of the 
possibility of macrogol toxidty. Care is also requỉred in 
patients vvith renal impainnent.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centte Svveden, dassihes m upữodn as pos- 
sìbly porphyrinogenìc it should be used only when no 
saỉer altemative is avaỉlable and precautions should be 
considered in vulnerable patients.1

1. The Drug Database ỉor Acute Porphyria. Avaiỉable at: http://www. 
drugs-p0Tphyria.org (accessed 17/10/11)

Antímicrobial Action
M upirodn is an antibaaeiiaỉ tha t inhibits baaerial protein 
synthesis by binding to isoleucyl ơansíer RNA synthetase. It 
is mainly baaeriostatíc at low concenttatíons, although it is 
usually bacteriddal in the high concentratíons achieved by 
topical application to the skin. At these concenưatìons it 
may have some activity against organisms reported to be 
reiatively resistant to m upữodn in v itro .
• It is mainly actlve against Gram-positive aerobes. Most 

strains of staphylococd (induding metídllin-resistant 
and multiply-resistant S taph . a u re u s )  and streptococd are 
susceptible in  v itro ,  although the enterococd are 
re la tive ly  re s is ta n t.
Mupirocin is also active against L iste ria  m onocytogenes  and 
E rysipeloứ irìx  rh u siopa th iae .

• The Gram-negative organisms are generally insensitive, 
but H aem ophilus m Ịlu eraae , N eisse r ia  spp. and a few others 
are sensitive.

• Anaerobic organisms, both Gram-positive and Gram- 
negatìve, are generaỉly resistant, and activity against 
fungi is low.

M upữodn is more active in  v iữ o  a t add  pH than in  alkaỉine 
conditions.

Naturally resistant strains of S ta p h . au reu s  occur rarely 
bu t resistance, indudìng high-level plasmid-mediated 
transỉerable resistance, has emerged, particularly during 
long-term use. There has been  some concẽm that 
inappropriate prescribing of m upứọdn  has led to this 
steadily increasing resistance.

Activily against fungi. Activity of m upữodn 2% in v itro  
against C andida  a ỉb ican s  was comparable to that of other 
commonly used topical antíbmgals. Although MICs were 
considerably in  excess of those reported for susceptible 
bacteria, dinical responses in 10 patients suggestéd that

The Symbol t  denotes a preparation no longer actively marketed

http://www.einea.europa.eu/pdfs/human/press/pr/
http://www
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adequate concentrations of mupirocin were achleved after 
topical application.1

1. Rođe H, tí  a i  Eíílcacy of mupừodn ỉn  cutaneous candidiasỉỉ. Lanat 
1991; 338: 578.

Resistance. Reíerences.
1. Cookson BD. The emergence oí mupỉrodn resistance: a chaỉỉenge to 

inỉectỉcm control and antìbiotỉc presaibing practice. J Anúmừrob 
Qttmoứưr 1998; 41: 11-18.

2. Sdunitt F-J, t í  ai. The prevaỉence ữỉ low- and high-level mupirodn 
reslsunce in staphyỉococd to m  19 European hospitals. J Antimienb 
ơưmather 1998; 42: 489-95.

3. upton K tía l .  Mupừodn and Staphylococcus aureus: a recent paradigm 
oỉemergỉng andbỉotíc reslstance. J Arttimiavb Ckemother2003; 51 :613-  
17.

4. Kresken M. «r ai. Prevalence oỉ muplrocỉn resistance tn dinicaỉ isolates oí 
Staphytococcuỉ aureus and Stapbylococcus epidcrmidis: resultỉ of the 
Antúnicrobial Resỉstance SurveiDance Study of the Paul-Ehrlich-Sodety 
ỉor cbemotherapy, 2001. hư J Antimicrob Agtntt 2004; 23: 577-81.

5. Waỉker ES, tí aỉ. A  dedỉne ỉn mupirodn resistance in methicíllin- 
reásunt Staphyỉococcus aureus accompanied admỉnisưatỉve conưol of 
prescrtptìons. J Clin Miavbiol 2004; 42: 2792-5.

6. Patel JB, t í  ai. Mupirodn resistance. ơ in  ĩnỊttt Dù 2009; 49: 935—4 ỉ .

Pharmacokinetics
Only very smaU amounts of topically applied m upirodn are 
absorbed into the systemic drculaũon \vhere it is rapidly 
metabolised to monic add, which is excreted in the urine.

Prepanotions
Proprietary Preparortions (details are gỉven in Volume B)

Sìngle-mgredient Preparationi. Arg.: Bactroban; Dimsa; Mupax; 
Mupirox; Paldan Quemicetina Nasal NF; Vidox; Austral.: 
Bactroban; Austria: Bactroban; Belg.: Bactroban; Braz.: Bacro- 
dn; Bactođn; Bacơoban; Bactroneo; Dermoban; Supirodn; 
Canad.: Bactroban; Chile: Bacuoban; Bantịx; Paldar; Ulơabio- 
tic Underan; Chinar. Bactroban (1Ỉ£MỈ); Cz.: Bactroban; 
Denm.: Bactroban; pin.: Bactroban; Fr.: Bactroban; Mupiderm; 
Ger.: IníectoPyoderm; Turixin; Gr.: Bactroban; Bactrocine; 
Hevronas Micoban; Mupiden Mupiran; Veltion; Hong Kong: 
Bactroban; Muprin; Hung.-. Bactroban; India: Bacưoban; Bro- 
disym; I-Bact' MPovver; Mu-Oint; Muíect; Mupiban; Mupino- 
va; Mupirax; Murod; Supirodn; I n d o n Bactoderm; Bactroban; 
Pibaksin; /rí.: Bacưoban; Israel: Bactroban; ItaL: Bactrổban; 
Mupiỉkin; Jpn: Bactroban; Maỉaysia: Bactrobín; Muprin; 
Supirodn; Mex.: Bacskin; Bactroban; Sinpebac Neth.:
Bactroban; NZ: Bactroban; Phũipp.: Bacriữee: Bactroban; Bac- 
trodn; Fosldna; Mupidn; Mupiderm; Muprin; Pol.: Bactroban; 
Mupirox; PorL: Bactroban; Rus.: Bactroban (Eanpo6aH); Supir- 
odn (CytmpoựHH); S.Aỷr.: Bactroban; Supiroban; singapore: 
Bactroban; Mupiden Mupirax; Supirodn; Spain: Bacưoban; 
Plasimine; SwecL: Bactroban; Switz.: Bactroban; Thai.: Baddal; 
Bactex; Bactokil; Bactroban; Banbact; Muporin; Turk.: 
Bactroban; UK: Bactroban; Ukr.: Bactroban (EarrpoổaH); USA: 
Bacưoban; Centany; Venez.: Bactroban.

MuhHngredient Prapqrotions. India: Fludbact; Mupimet; Supừ- 
odn-B; Mex.: Dennucor-H; phữipp.: Fostrina-B; Rui.: Supiro- 
dn-B (CynHpoUHH-E).

Pbarmoeopoeiol Praparotionỉ
BP 2014: Mupirodn Cream; Mupirocin Nasal Ointment; 
Mupừodn Ointment;
USP 36: Mupirodn Cream; Mupừodn Nasal Ointment; 
Mupừodn OintmenL

NadiAoxacin IEAN, riNNì
■Jinofloxaanj .NadiAoxacine; Naditloxacino; NadiAoxacinum; 
OPC-7251,- Hafln<ị>/i0KcauMH.
(±)-9-Fluõrõ-6,7-dihydro-8-(4-hydroxypiperidino)-5-methyl- 

.1-0X0- lH5tf-benzo[ý]quinolizine-2-carbo)ýlic add. 
Ct9H21FNA=360.4 " - 
CAS —  124858-35-1.
UNH —  6CL9YSYZEQ.

Proỉile
NadiSoxadn is a Quoroquinolone antibacterial used in 
topical treatment oỉ acne. It is applied twice daily as a 1 % 
cream or ointment.
Revỉews.

1. Jacobs MR, Ajq>elbauni PC. Nadưỉoxadn: a quinolone lor topical 
treatment of sỉdn ỉnỉectíons and potcndaỉ íor systemic use of ỉts active 
isomer, WCK 771. Expal Opirt Pharmaeother 2006; 7: 1957-66.

P rep ara tío n s
Proprietory PreparoticMìS (deuils are gìven in Volume B)

Single-ingradnnl Preporations. China-. Pinghi (ỉ¥&); Xin Ke Fei
): Yi You Ning Ger.: Nadixa; Gr.: Nađixa;

India: NadibacC Nadidn; Nadiderm: NadUlox; Nadim; Nadiskin; 
Nadoxin; ỉndon.: Acuatim; Ital: Nadixa; Jpn: Acuatún; Mex.: 
Nadixa; PtãHpp.: Nadoxin: PorL: Nadixa; Spain: Nadixa; Turk.: 
Nadixa; ukr.: Nadoxm (HaAOKCHH).

Muhi-ingrodiant Preparotions. India: Metazole; Motoso; Nadidn- 
C; Nadoxin-C.

AU cross-reíerences reíer to entries in Volume A

N a íc i l l i n  S o d i u m  IỀANM., USAN, rlNNMI
Naíciiina sódica; Naídllìne Sodique; Naícillinnatrium; 
Naídllinum Natrìcum; Naísilliininatrium; Natrii Nafcillinum; 
Wy-3277; Haĩpnii Hảệmi/UIMH. .
Sodiúm (6/?)-6-(2-ethoxy-l-naphthamido)penicilfanate 
monohydrate.
^21H21N jNaOsSJ-l jO=454.S
CAS — 147-52-4 (naícillìri); 985-16-0 (anhỵdrous nafơllin 
sodium); 7177-50-6 (naídllin sodium monohydrate).
ATC — J01ƠÒ6.
: UNII— SY07234TT5 (anhydrous nafállin íodium); 49G3001BCK 
(naídllin sodỊum monọhydrạte).

Pharmacopoeias. In ƯS.
USP 36: (Naỉdllin Sodium). A vvhite to yeUowish-white 
powder having not more than a slight charaderistic odour. 
Freely soluble in water and in chloroíorm; soluble in 
alcohol. p H o ta  3% solution in w ater is betvveen 5.0 and 
7.0. Store in aỉrtight containers.

Incompatibility. Naícillin sodium has becn reported to be 
incompatible with aminoglycosides and some other 
antibacterials. It has also been reported to be incompatible 
wỉth addìc and alkaline drugs.

Uses and Administratíon
Naldllin is a penicillinase-resiỉtant penidllin used similarly 
to UudoxadUin (p. 299.2) in the trcatm ent of iníections due 
to staphylococd resistant to benzylpenidUin.

It is given by injection as the sodium salt. Doses are 
expressed in terms of the equivalent amount of naícillin;
1.1 g of nafdllin sodium is equivalent to about 1 g of 
naldUin. Natdllin sodium may be given intravenously by 
slow injection over 5 to 10 minutes or by slow iníusion over 
at least 30 to 60 minutes; usual adult doses are 0.5 to 1 g of 
naỉdUin every 4 hours, although it is usually reconunended 
that it be used for not more than 24 to 48 hours because of 
the risk of thrombophlebitis. Up to 12g daily, in divided 
doses, has been used in deep-seated inlections su ch a s 
endocarditis and osteomyelitis. It has also been given by 
intramuscular injection in doses of 0.5 to 1 g of naỉdUin 
every 4 to 6 hours.

For details of doses in children, see p. 330.2.
NaídUin sodium has also been given oraUy but other 

penicilUnase-resistant penidllúis are prelerred.

Adminiỉtration in children. Nafdllin may be gỉven to neo- 
nates and children íor the treatm ent of inỉections caused 
by susceptible strains of penidUinase-producing staphylo- 
cocd by inưamuscular injection, slow intravenous injec- 
tion over 5 to 10 minutes, or by inơavenous inlusion over 
30 to 60 minutes.

In the USA, the American Academy of Pediatrics1 
recommends the lollovving doses:
• aU neonates vvith a birth-weight of less than 1.2kg, and 

neonates less than 1 vveek of age with a birth-weight of
1.2 to 2kg: 25mg/kg every 12 hours

• neonates less than 1 vveek ol age with a birth-weight of 
more than 2kg: 25mg/kg every 8 hours

• neonates 1 week of age or older with a bừth-weight of
1.2 to 2 kg: 25 mg/kg ẽvery 8 hours

• neonates 1 vveek of age or older with a birth-weight of 
more than 2kg: 25 to 35mg/kg every 6 hours

• children 1 month and older. 50 to lOOmg/kg daily in 4 
divided doses; 100 to 150mg/kg daily may be used íor 
severe inỉections

1. American Academy o í Pedỉatrỉcs. 2009 Red Bock: Report of the Committtt 
on In/eđbus Dùeasa, 28th ed. EJk Crove Vỉỉỉage, Ulinois, USA; American 
Academy oỉ Pediatrics. 2009.

Adverse Effects and Precautíons
As íor Benzylpenidllin, p. 229.2.

Thrombophlebitis may occur w hen naldUin is given by 
inưavenous injection, and tissue damage has been reported 
on extravasation.

Etíects on the Iddneys. Reíerences.
1. Ltstico MR. rt aỉ Hepatic and renal dyslunction lollovvtng natdllin  

administratíon. Ann Pharmaeother 1992; 26: 985-90.
2. Guharoy SR, tí  a i  Suspeaed naỉcilUn-tnduced intenUtial nephritỉs. Ann 

Pharmacothcr 1993; 27: 170-3.
3. Hữppes T. tí  a i  Four cases oí naỉdllin-assodated acute ỉmersũtỉaỉ 

ncphritís ỉn oae InAìtudon. Nai ơũ t Praơ Nephroỉ 2007; 3; 456-61.

Effects on the 6ver. Reĩerences.
1. Lesdco MR. t í  ai. Hepatíc and renal dysíuncrion ỉollowing naldỉlin 

admỉnistratíon. Arut Pharmaather 1992; 26: 985-90.
2. Presti ME. tí  aỉ. Naldlỉỉo-asỉodated hepatotoxidry: report oí a case and 

review oỉ the lỉterature. Di§ Dừ Sà 1996; 41: Ỉ80-4.

lupus erythematosus. A report1 of apparent drug-induced 
lupus erythematosus assodated with naỉdUin.

1. Blazes DL Martin GJ. Drug-induced lupus erythematosus secondary to 
naídỉlin: the Grst reponed case. Rheumatoỉ ĩnt 2004; 24: 242-3.

Sodium content. Each g of naídllin  sodium contains about
2.2 mmol of sodium.

Interactions
As for BenzylpeniciUin, p. 230.1.

Inununosuppressants. For the effea of naỉáUin on dclos- 
porin, see p. 1956.2.

Antimicrobial Action
As lor H udoxaãllin , p. 300.1.

Phaimacokinetìcs
Naỉcillin is incompletely and iưegularly absorbed from the 
gastrointestinal tract, especially w hen given aíter food. After 
intramuscular injection it is absorbed more reliably, an 
injection of 0.5 to 1 g produdng peak plasma concenưations 
of 5 to 8 micrograms/mL vvithin about 0.5 to 1 hour-U p to 
90% of nalcillin in the circulation is bound to plasma 
proteins. NalcilUn has been reported to  have a plasma half- 
life of about 0.5 to 1.5 hours. The halMile is prolonged in 
neonates.

Naídllin crosses the placenta into the íetal circulation 
and is distributed into breast milk. There is iittle diííưsion 
into the CSF except w hen the meninges are inílamed. 
Naỉdllin is dỉstributed into pleural and synovial íluids and 
into bone.

Naỉdllin diííers írom most other penidUins in that it is 
largely inactivated by hepatic metabolism. It is excreted Via 
the bile although some reabsorption takcs place in the smaU 
intestine. On!y about 10% of a dose given orally belore 
food, and about 30% of a dosc given intramuscularly, is 
excreted in the urine.

Plasma concenưations are enhanced by probenecid. 

Preparations 

Pharmacopoeial Preparalions
USP 36: Naldllin lor lnjection; Naídllin lnjection; Naícillin 
Sodium Capsules; Nalcillin Sodium lor Oral Solution; Naícillin 
Sodium Tablets.

Nalidixỉc Acid (BAN, USAN, rlNNI 

Acide Nalidbtique; Ảcido nalidíxico; Acidum Nalidixicum; 
Kwas nalidyksowy; Kyselina nalidixová; Nalidiksiinihappo; 
Nalidiksik Asic Nalidikso rũgỉtis; Nalidíxico, ácido; Nalidixinic 
Acid; Nalidixinsãure; Nalidixinsỷra; Nalidixsav; NSC-82174; 
Win-18320; HanMẠMKCOBan KnơíoTa.
1 -Ethyl-1,4-dihydró-7-rriéthyl-4-oxp-l ,8^naphthyridine-3-car- 
boxylic acid.
C12H,2NA=232J 
CAS — 38908-2.
ATC — J01MB02.
ATC Vet — CU01MB02. 
u m  — 3B91HWA56M.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Nalidlxic Add). An almost vvhite or pale yellovv, 
crystalline powder. Praaically insoluble in vvater; slightly 
soluble in alcohol and in  acetone: soluble in dichlor- 
omethane. It dissolves in dilute Solutions of alkali 
hydroxides. Store in airtight contalners. Protect from Iight. 
USP 36: (Nalidixic Add). A vvhite to very pale yeUovv, 
odouriess crystalline povvder. Very sỉightly soluble in water 
and in ether; soluble 1 in  910 of aỉcohol and 1 in 29 of 
chloroíorm; slightly soluble in  acetone, in methyl alcohol, 
and in toluene; soluble in  dichloromethane and in Solutions 
of fixed alkali hydroxides and carbonates. Store in airtight 
containers.

Uses and Administration
Nalidixic add  is a 4-quinolone antibaaerial used in the 
ưeatm ent of urinary-ơact iníections due to Gram-negative 
baaeria other than Pỉcudomonas spp. (p. 213.1) and in the 
treatm ent of selected gasưointestinal inỉections caused by 
susceptible organisms. It has also been used to ưeat 
shigeUosis (bacỉllary dysentery) (p. 186.1), although 
vvidespread resistance has novv limited its usefulness.

The usual oral dose is 900 mg 4 times daily for at least 7 
days in acute iníections, redudng thereafter to 600 mg 4 
times daily in chronic iníections. Since baaerial resistance 
may develop rapidly it has been suggested that if ưeatment 
with naUdixic add  has not resulted in a negative urine 
culture vvithin 48 hours another antimicrobial should be 
used.

For details of reduced doses in renal impairment, see 
p. 331.1. See also p. 331.1 for details of doses in iníants and 
chUdren.

Although the antibaaerial activity of nalidixic add  does 
not appear to be inUuenced by urinary pH, the use of
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sodium bicarbonate or sođium d trate does increase the 
concentration of active drug in the urine. Commercial 
preparations containing nalidixic add, sodium bicarbonate, 
and sodium dưate have been used in  some countries.

It is also used with the analgesic phenazopyridine.

Administrotion in children. Aỉthough nalidbác add is not
generally recommended for use in patỉents under 18 years 
of age (see Precautions, p. 331.1), it may be used for the 
treatm ent of urinary-tract or selected gastrointestinal 
inlections caused by susceptible Gram-negative baaeria in 
iníants and children over 3 months of age. The usual oral 
dose is 55 to 60mg/kg daily in 4 divided doses for at least 
7 days, reducing thereaher to about 30mg/kg daily in 4 
divided doses for prolonged treatment.

In addition, the BNFC suggests tha t a dose of 30mg/kg 
daily in 2 divided doses may be given for prophylaxis of 
urinary-ttact iníections.

Administration in renal impairment. In the UK, some P ro ­
ducts of nalidixic add  have been licensed for use at half 
the usual oral dose in patients with a creatinine dearance 
below 20mL/minute. However, other lỉcensed product 
ũưormation does not include this iníormatíon and sug- 
gests that nalidixic add  should not bẹ used in patients 
w ith severe renal impairment. The BNF suggests avoiding 
use in those with a estimated glomerular ũlơation rate 
less than 20mL/minute per 1.73 mJ.

Adverse Eỉỉects
The most írequent adverse reactions to  naỉidixic add 
involve the gastrointestinal tract, skin, and CNS. Gastro- 
intestinal eílects ha ve been reported in  about 8% of patients 
and indude nausea, vomlting, diarrhoea, and abdominal 
pain.

Adverse eHects on the skin indude photosensitívity 
reactions with erythema and bullous eruptions, allergic 
rashes, urticaria, and pruritus. Erythema multííorme and 
Stevens-Johnson syndrome have been reported rarely. 
Eosinophilia, íever, angioedema, and, rarely, anaphylactoid 
reactions have occurred.

Neurological eííeas indude visual disturbances, head- 
ache, diz2iness or vertigo, drovráness, and sometimes 
conhision, depression, exdtement, and halludnatìons. 
Toxic psychoses or convulsions have occurred, espedally 
after large doses; convulsions are most likely in patỉents 
vvith predisposing íactors such as cerebral arteriosderosis or 
epilepsy. There have been reports of intracranUl hyper- 
tension, espedally in inỉants and young children, and also of 
metabolic addosis.

Peripheral neuropathies, muscular vveakness, and myal- 
gia are occasional adverse eHects. Sixth cranial nerve palsy 
has been reported rarely.

Arthralgia has been reported (degenerative changes in 
weight-bearing joints oí young anũnaỉí are documented). 
Tendon damage has occasionally been assodated with 
nalidixic add and related compounds, the Duoroquinolones 
(see Eữects on the Musculoskeletal System, under 
Ciproũoxadn, p. 263.2).

Cholestatic jaundice, thrombocytopenia, and leucopenia 
have occurréd rarely, as has haemolytic anaemia in patients 
vvhó may or may not have G6PD deCdency. There have 
been isolated reports of íatal auto-immune haemolytic 
anaemia in elderly padents.

Precautions
Nalidixic add is conưa-indicated in patients vvith a history 
of convulsive disorders and in those with severe renal 
impairment. It should be given with care to patients with 
h e p a t ic  o r  m o d e ra te  re n a l  ím p a irm e n t, sev ere  c e reb ra l 
arteriosclerosis, or G6PD deíidency. Blood counts and renal 
and hepatic íunction should be monitored ư ưeatment 
continues for more than 2 vveeks.

It should be avoided in infants less than 3 months old. 
Since naỊidixic ađd  and related antimicrobials have been 
shovvn to cause degenerative changes in vveight-bearing 
joints of young animaỉs. it has been suggested that these 
compounds should not generally be used in patients aged 
under 18 years, pregnant vvomen, or during breast íeeding 
(butseealsop. 331.1) unless the benehts outvveigh the risks. 
Treatment should be stopped ií symptoms of neuropathy or 
arthralgia occur. Tendoh damage may occur rarely and 
treatm ent should be stopped u  patients have tendon pain, 
inQammation, or rupture.

Exposure to strong sunlight or sunlamps should be 
avoided during treatment w ith nalidixỉc aặd.

Nalidixic add  may cause íalse-positive reactions in  urine 
tests for glucose usũĩg copper redũction methods.

Breast feeding. The American Academy of Pediatrìcs1 
States that nalidixic add  is usually compatible with breast 
íeeding, although haemolytỉc anaemia has been reported2

in a breast-fed iníant, with no evidence of G6PD defi- 
dency, whose mother had received nalidixic add.

1. American Academy ot Pedỉatrics. The transter of drugs and ocher 
Chemicals Into human milk. Pídiatria 2001; ỈOS: 776-89. [Rcúrcd May 
2010] Correction. ibíd.; 1029. Also avadabỉe an http;//aappolỉcy. 
aappublications.Org/cgi/comcm/full/pediatrics%3bl08/3/776 (accessed 
27/05/04)

2. Belton EM. Jones RV. Haemolytỉc anaemỉa due to nalidỉxic arìd. Lancet 
1965:11:691.

G6PD deíiciency. Licensed product inỉormatỉon for nali- 
dixic add  advises that it should be used with caution in 
patients vvith glucose-6-phosphate dehydrogenase (G6PD) 
dehdency as there may be a risk of haemolysis. However, 
a review' found only 3 reports of haemolysis in G6PD- 
deSdent patients given nalidỉxic add; the scardty of 
reports despite its wide use, suggested that nalidixic add 
could be given in  therapeutic doses to patients with G6PD 
dehdency.

1. Youngster L tí  a i  Medicadons and gỉucose-6-phosphate dehydrogenase 
dcũdcncy: an evldence-based review. Drug Safety 2010; 33:713-26.

Porphyria. Although nalidỉxic add  has not been dassiBed 
in  the Drug Database for Acute Porphyria compiled by the 
Norwegian Porphyria Centre (NAPOS) and the Porphyria 
Centre Svveden,1 UK licensed product iníonnation 
contra-indicates its use in patients vvith a history of por- 
phyria.

1. The Drug Database for Acute Porphyrỉa. Avallable ati http;//www. 
dnigs-porphyria.org (accessed 12/10/11)

Interađions
The absorption of nalidixic add is reduced by sucralỉate, and 
divalent and trivalent cations such as aluminium, caldum, 
iron, magnesium, and zinc, and therefore use of nalidixic 
add vvith antadds, iron preparatìons, or other preparations 
containing such cations, whether as active ingredients or 
exdpients, may result in  subtherapeutic serum concentra- 
tions of the antibacterial. It is recommended that such 
Products should not be given vvithin 2 hours beíore or aíter 
nalldixic add.

The excretion of nalidixic ad d  is reduced and plasma 
concentraúons increased by probenedd. O ther antíbac- 
terials such as chloramphenicol, nitrofurantoin, and 
tetracydine have been shovvn to antagonise the action of 
nalidìxic add  in  vitro and should not be used together.

Fatal haemonhagic enterocolitis has been assodated 
with the ùse of nalidixic add and high-dose inưavenous 
melphalan in children; use with other alkylating antineo- 
plastics is also contra-indicated. There is a possible risk oí 
increased nephrotoxidty when nalidixic add  is given with 
ddosporìn.

Nalidixic add  is reported to enhance the eítect of oral 
anticoagulants such as vvaríarin (seep. 1531.1); this may be 
due in part to displacement of anticoagulant ỉrom its plasma 
binding sites. The dose oỉ anticoagulant may need to be 
reduced.

The eHect of some quinolone antibaderials on xanthines 
is discussed under CaHeine, p. 1206.1, and Theophylline, 
p. 1234.2.

Convulsỉons may be predpitated by the use of some 
quinolones vvith NSAIDs (see Analgesics, under Interacdons 
of CiproAoxadn, p. 264.3), although this has not been 
reported with nalidixic add.

Antimicrobial Action
Nalidixic add  is considered to act by interíering with the 
replication of bacterial DNA, probably by inhibiting DNA 
gyrase (topoisomerase) activity. It is active against Gram- 
negative bacteria induding Escherichia coti. Klebsieìla spp., 
Prottus spp., Enlerobacter spp., Salmonilla spp., and shigelỉa 
spp., and is usually bacteriddal. Pstudomonas aeruginosa. 
Gram-positive bacteria, and anaerobes are not generally 
susceptible.

Baaerỉal resistance may develop rapidly, sometimes 
vvithin a few days of starting tteatment, but it does not 
appear to be transíerable or R-plasmỉd mediated (see also 
p. 331.2). Cross-resistance occurs with oxolinic add  and 
dnoxadn.

The antỉbacterial activity of nalidixic add  is not 
signihcantly aílected by diííerences in  urinary pH. 
Antagonism between nalidixic add  and other antibacterials 
such as chloramphenicol, nitroíurantoin, and tetracycline 
has been shovvn m vitro.

Resistance. Bacterial plasmid-mediated resistance to 
quinolones had not been seen by the late 1980S.1 A 
report1 oi such resistance to nalidixic add  In Shigella dysen- 
teriae responsible íor an epidemic of shigelỉosis in  Bangla­
desh in  1987, was questioned at the time.s On reinspec- 
tion of the data, chromosomal mutation rather than 
plasmid-mediated resistance was conhrmed as the 
mechanism responsible so far for resistance to quino- 
lones.1 Subsequent data4 in an isolate of Kỉebíieỉla pneumo-

niae have, hovvever, suggested that plasma-mediated resis- 
tance to quinolones may be possible.

1. Courvaỉỉn p_ Plasmid-medlated 4-quinolone resỉstance: a real or 
apparent absence? Antimùmb Agents Oưmotker 1990; 34: 681-4.

2. Munshi MH. t í  a i  Plasmid-međiated resỉstance to naỉỉdỉxic add in 
Shigeỉla dysenterỉae type 1. Lanat 1987; ilỉ 419-21.

3. Cramplỉn GC. Piasmid-mediated résistance to naỉídỉxỉc atíd and new  4- 
quỉnoỉones? Lartotí 1987; li: 834-3.

4. Martínez-Martfaez L. t í  ai. Quỉooỉone resistance from a transỉeiabỉe 
pUsmid. Lanctí 1998; 331:797-9

Pharmacokinetics
Nalidixic add is rapidly and almost completely absorbed 
Irom the gastrointestinal tract, and peak pỉasma concenơa- 
tions of 20 to 40micrograms/mL have been reported 1 to 2 
hours after a 1-g oral dose. Plasma halí-lives of about 1 to
2.5 hours have been reported (but see p. 331.3).

Naỉidixic add is partíally metabolised to hydroxynalidixic 
add, which has antibacteriaỉ actìyity similar to tha t of 
nalidbdc add and accounts for about 30% oỉ active drủg in 
the blood. About 93% of nalidixic add  and 63% of 
hydroxynalidixic add  are bound to plasma proteins.Tỉoth 
nalidỉxic add and hydroxynalidixic add  are rapidỉy 
metabolised to inactive glucuronide and dicarboxylỉc add 
derivatives; the major inactíve metabolite 7-carboxynali- 
dixic add is usually only detected in urine.

Nalidixic add and its metabolites are excreted rapidly in 
the urine, nearly all oỉ a dose being eliminated within 24 
hours. More than 80% of the drug excreted in  the urine is as 
inactive metabolites, but peak urinary concenttatíons of 
active drug averaging about 150 to 200 micrograms/ml 
occur 3 to 4 hours after a single 1-g dose. Hydroxynalidixic 
add  accounts for about 80 to 85% ọ£ activitỵ in the urine. 
Urinary excretion is reduced by probenedd, About 4% of a 
dose is excreted in the ỉaeces.

Traces of nalidixic add are distributed into breast milk 
and appear to CTOSS the placenta.

Half-life. Although a plasma halí-liíe of 1 to 2.5 hoúrs is 
generalỉy dted for nalidixic add, values of 6 to 7 hours 
have been reporteđ for actỉve drug (nalidỉxic add  and 
hydroxynalidixic add) after using mõre spedfic and sensi- 
tive assay techniques and longer. sampling periods than 
previously.1

The elimination rate of nalidixic add  appears to be not 
markedly altered by renal impairment, but the elimination 
of hydroxynalidixic add  is sigrúficantly reduced. 7- 
Carboxynalidixic add  has appeared in the plasma of 
patients vyith renal impairment.2 Plasma concentradons of 
active drug were higher and the half-life prolonged in 
elderiy subjects.5

1. Perry N, tí aỉ. Nalỉdỉxỉc add Idnetía aỉter sỉngỉe and repeated oral doses.
Clin Pharmacoỉ Ther 1981; 29: 693-8. "•

2. Cuỉsỉnaud G. tí  a i  Nalidbdc add kinecỉa ỉn renaỉ insuffitíency. Br J Qin 
Pharmaaỉ 1982; 14: 489-93.

3. Barbeau G, Bdanger P-M. Pbarmacokinetícs of nalỉdixỉc add in old and 
young voluntecrs. /  ơ in  Pharmacoỉ 1982; 22: 490-6.

Preparations
Proprietary Preparations (details a re  given in  V olum e B)

Single-ingredient Preparcrtions. Braz.: Naluril; VVintomylon; Gr.: 
Nal-acid; Uridrìl; W ìntom ylon; Bong Kcmg-. W ĩntom ylonf; 
Hung.: Nevigramon; Indùr. D iarlop; Dix; G ram oneg; Nadix; 
Negadix; Ịndon.: U rineg ; IrL: N egram t; Mex.: A -N -D btf; A dd- 
ix; Kamilon; Nalix; Nalom in; Pronal Dix; U ronalin; W intom y- 
lo n f; PoL: N ev ig ram ont; Rus.: Negram  (HerpaM); N evigarm on 
(HeBKipaMOH); S.A fr.:  P urom ylon; W in lom ylonf; UK: Uriben; 
ƠSA: NegGrámt-

Multi-ingredient Preparotions. India: Abdogyl-N; Aldiagram ; 
Amibex-NA; Bactomet,- Darm ed; Diariop Plus; Entrozym e-M ; 
Gramogyl; G ram oneg-M ; M atrix-M N; Nalidys; Negadix-M ; 
Mex.: Azo-Uronalin; A zo-W intom ylon; Azogen; A zuron; Nalix- 
one; Naxilan-Plus; Pirilur.

pharmacopoeial P reparations
BP 2014: Nalidixic Acid Oral Suspension; Nalldixic A d d  Tablets; 
USP 36: Nalidixic A d d  Oral Suspension; Nalidixic A d d  Tablets.

Neomycin (BAN. liNNì

Neomieha; Nẻồmycine; Neomycinum; Neomysiini; .Heo- 
'MỀiqvtH.
CẠS'—  1404-04-2 (neomydn); 3947-65-7(neòmycin A); ĩ 19-04-. 
0 (neómycln B); 66-86-4 (neómỳcin Q.
ATC ■—  A01AB08; A07ẠAỌỈ; B05CA09; .D06AX04; ■J01GB05;  
R02AB01; so 1ẠA03; S02ÃA07;, S03AẠ01.
ATC Vet —  QA0ÍAB08. 'QA07AA0Ì; QB05CA09; QD06AX04, 
'aI01CB05, QR02AB01;QSÔĩAẢ03; QS02AA07; QS03AA0L 
UNII —  ì 1 &3D7X297 (nằiĩiyàn ị; 5981U0ỌLỴ0JrĩeopycÌn A ỉJ : 

D escription. A mixture of 2 isomers, neom ydn B 
( C 2 J H 44N 40  IJ = 6 1 4 . 6  ) a n d  n e o m y c i n  c 
(C23H44N40i} = 614.6) w ith  neom ydn  A (neam ine, 
C)2H24N40 4 = 322.4); neom ydns B and c  are glycoside 
esters of neamine and neobiosamines B and c. Framycetin 
(p. 301.2) consists of neom ydn B.

The Symbol t  denotes a preparatíon no longer actively marketed
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Neomycin Sulfate IBANM, riNNMi
,Fradiomycin Sulíate;.. Neomicịna, sulfato de; Neomicino 
sulía tas;iNeom icin^iu ìíat; Neomisìn'; Sũlfat;' Neomycin 

'.Sulphate; "Néomycine, ' sulfate de í- Neomyciní Sulías; 
Neọmydnsulíat;' fJeomyđn-sụlfát; Neomycýny siarczaọ; 
Neomysilmsullaatti: • Sulfato de. neomicina; HeoMMLtMHa 
Cy/ibệaT.' ’ ,
ÓAS —  1405-10-3.
ATC A01AB08;. A07AA01; B05CA09; D06AX04; J01GB05; 
R02A801; 50 ĨAA03; S02AA07; S03AA01: V - -, - " ■ ■ ■ ’
ATC Vet -h- QAOÍAB08; QA07AA01; QB05CA09; QD06AX04; 
QJ01GB05; ỌR02AB0Ỉ; QS01AA03; QSQ2AA07; QS03AA0Ỉ: '
-UNIÍ—  057Y626693. ■ •

NOTE. NEO is a code approved by the BP 2014 for use on 
single unit doses of eye drops containing neomycin sulíate 
where the individual Container may be too small to bear all 
the appropriate labelling inỉormation.
Pharmacopoeias. In Chin., Eur. (see p. vii), Int., Jpn. and us. 
Ph. Eur. 8: (Neomydn Sulỉate). A mixture of the suUates of 
substances produced by the grovvth of cenain selected 
strains of Streptomycesýradiae, the main component being the 
sulíate of neom ydn B. The potency is nor less than 
680unỉts/mg, calcuỉated with relerence to the dried 
substance. A w hite or yelIowish-white, hygroscopic 
powder. Very soluble in water; very slightly soluble in 
alcohol; practically insoluble in acetone. A 1 % solution in 
water has a pH of 5.0 to 7.5. Store in airtight eontainers. 
Protect ừom light.
USP 36: (Neomydn SuUate). The sulỉate salt of a kind of 
neom ydn, an antibacteríal substance produced by the 
growth of Streptomyces ỷradiae (Streptomycetaceae), or a 
mixture of tvvo or more such salts. It has a potency 
equivalent to not less than 600 micrograms of neomytín per 
mg, calculated on the dried basis. A white to slightly yellow 
powder, or cryodesiccated solid. It is odourless or pracúcaliy 
so, and is hygroscopic. Soluble 1 in 1 of waten very slightly 
soluble in alcohol: insoluble in acetone, in chloroíorm, and 
in ether. pH of a solutìon in water containỉng the equivalẹnt 
of neom ỹdn 3.3% is bervveen 5.0 and 7.5. Store in airííght 
containers. Proted bom  light.

Neomycin Undecenoote ỊBANMI
.Neomicina, undedlenato de; Neomycin Undecylenate 
(rlNNM); Neomycin' Undecylenate (ÚSAN); Néomycine, 
Undécýlénate de; Neomydni Undecylenạs; Undecilénato 
de neomidna; HeoMML(MHa yHflei4WieHaV 
The 10-undecenoate salt o f neomydn.
CAS—  1406-04-8.
ATC —  A01AB03; A07M01; 805CA09; D06AX04; J01GB05; 
R02ABÓĨ; S0ỊAA03; S02AA07; S03AA01. '
ATC Vet —  QA0.1AB08; QA07AA01; QB05CAÓ9; QD06AX04; 
ỌỊ01GB05; QR02AB01; QS01AA03; QS02AA07; QS03AAOÍ.

Uses and Admỉnistration
Neomydn is an  aminoglycoside antibaaeríal used topically 
in the treatm ent oi inỉections of the skin, ear, and eye due to 
susceptible staphylococd and o ther organisms. Most 
preparations contain the sulíate, but neom ydn undeceno- 
ate is also used. Neomydn is oíten used with another 
antibacteiỉal su ch as badtradn, colistin, gramiddin, or 
polymyxin B. Such combinations have been used topicaỉly 
in  the eye beíore ophthalmic surgeiy for inỉection 
prophylaxis and, with propamidine isẽtíonate, in the 
treatm ent of acanthamoeba keratitis (p. 921.2). A cream 
contalning neom ydn suỉỉate and chlorhexidine hydro- 
chloride has been used for applicadon to the nostiils in the 
treatm ent of staphylococcal nasal carriers (p. 208.2) but, as 
w ith other topical antibaaerial preparadons, development 
of resistance may be a problem. Neomydn is ohen used with 
topical corticosteroids, but such preparatíons should be used 
w ith caution because of the risk that signs of resistant 
inỉection may be suppressed. Care must also be taken where 
there is skin trauma because of the rìsk oỉ increased 
absorptìon and to ã d ty  (see Adverse Effects, p. 332.2). For 
details of bacterial skin iníections and their ơeatment, see 
p. 207.1.

Because neom ydn sulỉate is poorly absorbed bom the 
gastrointestinal tract, it has been given orally for bowel 
prepaiation beíore abdomỉnal surgery, often with erythro- 
m ydn (p. 209.1). Neomydn sulíate is also given orally with 
other antibacterials and antihingals in the selective 
decontaxninatíon of the digestive tract in patientỉ in 
intensive care (p. 187.3).

Neomydn is rarely used in the ữeatment of existing 
gastrointestinal iníections. Although it has been used in the 
treatm ent oỉ diarrhoea due to iníection with enteropatho- 
genic Escherìchia coỉi (EPEC) (p. 184.3), the use of neom ydn 
in children w ith acute diarrhoea is generally not 
recommended.

Neomydn sulíate may be given orally to patients with 
indpient hepatíc encephalopathy (p. 1811.2) to reduce the 
flora of the gastrointestinal tract.

Neomydn has also been used for the inigatỉon of vvounds 
and body cavities but such use is no longer recommended 
because of the risk o{ toxidty.

Oral administration. For pre-operative use, 1 g of 
neom ydn suUate has been given hourly for 4 hours and 
then ẽvery 4 hours for 2 or 3 days belore surgery.

As an  ad juna  in the management of hepatic encephalo- 
pathy. 4 to 12 g may be gíven đaỉly in divided đoses, usually 
for 5 to 7 days; up to 4g  daily may be given over an 
indeEnite period to those vvith chronic hepatic insuỉSdency. 
Prolonged use may cause malabsorptìon.

For details of doses in children, see p. 332.2.
Topical preparations typically contain the equivalent oỉ

0. 35% neom ydn base.
Neomydn hydrochloride has also been used.

AdministraHon in children. Neomydn sulíate has been' 
given orally for bowel preparation beíore abdominal sur- 
gery, olten with erythromydn. UK licensed product inlor- 
mation recommends the íollovving doses, taken every 4 
hours lor 2 or 3 days beíore the operation:
• in those 6 to 12 years of age: 250 to 500 mg
• in those over 12 years of age: 1 g
As an adjunct in the management of hepaíic cncephalopathy 
children may be given oral neom ydn suưate 50 to 
lOOmg/kg daily in divided doses íor 5 to 7 days.

For some enteric infectíons caused by susceptible baaeria 
in children beyond the nevvbom period the American 
Academy of Pediatrics1 suggests oral doses of lOOmg/kg 
đaily in 4  divided doses.

1. American Academy ữỉ Pediatrics. 2012 Red Book: Rcport of the Cotnmittce
on Infeaỉơus Dừeasa. 29th ed. Elk Grove Viỉlage, ỉllinois, USA: American
Academy oí Pedỉatrics. 2012.

Adverse Effects and Treatment
As íor G entamidn Suỉíate, p. 306.2.

Neomydn has particularly potent nephrotoxic and 
ototoxic properties and so is generally no longer given 
parenteraíly. However, enough may be absorbed aíter use 
by other routes (e.g. orally, instillation into cavities or open 
vvounds, or topical application to damaged skin) to produce 
iưeversible partìal or total deaíness. The eHect is dose- 
related and is enhanced by renal impairment. Nephrotoxic 
effects may also occur.

Large oral doses of neom ydn cause nausea, vomìting, 
and diarrhoea. Prolonged oral use can lead to a potentially 
severe malabsorption syndrome with steatorrhoea and 
diarrhoea. Superinỉection may occur, espedally with 
prolonged ơeatm ent.

N eomydn has a stronger neuromuscular-blocking actíon 
than other aminoglycosides. and respiratory depression and 
arrest has íollovved the intraperitoneal instillation of 
neom ydn. Fatalities ha ve occurređ.

Hypersensitívity reactions, such as rashes, pruritus, and 
sometimes drug íever or even anaphylaxis, can develop 
during local treatment with neom ydn and may be masked 
by the combined use of a corticosteroid. Cross-sensitivity 
with other aminoglycosides may occur.

Precautions
As íor Gentamidn SuUate, p. 306.3. Parenteral use ot 
neom ydn, or its use for irrigation of vvounds or serous 
cavities such as the peritoneum, is no longer recommended.

Neomydn is contra-indicated ỉor intestinal disinlection 
when an obstruction is present, in patients with a history of 
allergy to aminoglycosides. and in inỉants under 1 year. It 
should be used with great care in patìents vvith renal or 
hepatic impaừment, or vvith neuromuscular disorders, and 
in those with impaired hearing. The topical use of neom ydn 
in patients with extensive skin damage or peiỉorated 
tympanic membranes may result ÚI deahness.

Prolonged local use should be avoided as it may lead to 
skin sensitisation and possible cross-sensitivity to other 
aminoglycosides.

Hypersensitivrty and vaccỉnation. Neomydn was thought 
to be responsible íor a hypersensitìvity reaction1 in a child 
given measles, mumps, and rubella vacdne containing 
neom ydn 25 micrograms. However, there is also a report 
of successíul vacdnation vvith measles, mumps, and ru- 
bella vacdne in a neomydn-sensitive child.3 Although the 
vacdne may contain small amounts of neomycin or kana- 
m ydn, and sensitivity to either is considered a 
contra-indication to its use, it is only rarely necessary to 
tvithhold it once appropriate expert advice has been 
taken. There is little logic to inưadermal testing since test 
Solutions contain 4 to 40 tímes as much neom ydn as the 
vacdne.2

1. Kwỉttken PL, t ị  ứl. MMR vacdne and neomytín aỉlergy. Ám J Dừ Chiìd
1993; 147: 128-9.

2. Eỉỉỉman D, Dhanraj B. Saíe MMR vacdnatíon despỉie neom ydn allergy. 
Lancet 1991; 337: 365.

Interactíons
As for G entamidn Sulíate, p. 307.2. Absorption atter oral or 
local use may be su íũdent to produce interactions vváth 
other drugs given systemically.

Neomydn orally has been reported to impair the 
absorption of other drugs induding phenoxymethylpeni- 
dllin, digoxin, and methotrexate; the efficacy of oral 
conttaceptives might be reduced. The ellects of acarbose 
may be enhanced by oral neom ydn.

Antimicrobial Action
Neomydn has a mode of action and specưum of activity 
similar to that of gentam ỉdn (p. 307.2) but it lacks activity 
against Pseudomonas aeruginosa. It is reported to be active 
against Mycobacterium tuberculasis.

Because ot its extensive topical use, resistance has been 
reported to be relatively vvidespread, notablỹ among 
staphylococd, and some Saĩmonella, ShÌỊỊtlla, and Escherichia 
coli strains. Cross-resistance with kanamydn, íramycetin, 
and paromomycin occurs.

Pharmacokinetics
Neomydn is poorly absorbed {rom the gastrointestinal tract, 
about 97% of an oral dose being excreted unchanged in the 
íaeces. Doses of 3 g orally produce peak plasma concentra- 
tions of up to 4 micrograms/mL and absorption is similar 
after an enema. Absorption may be increased in conditions 
which damage or inAarne the mucosa. Absorption has also 
been reported to occur Irom the peritoneum, respiratory 
tract, bladder, wounds, and ìnilamed skin.

Once neomycin is absorbed it is rapidly excreted by the 
kidneys in aaive form. It has been reported to have a half- 
life oí 2 to 3 hours.

Preparations
Proprietary Preparations (details are given in Volume B)
Singie-ingredient Preporations. Arg.: Concatag; Neomas; Aus- 
traỉ.: Neosulb Braz.: Cinaderm; Nemicina; Neodnat; Neoder- 
midna; Neomed; Neomicon: Pomidna; China: Xian Ke Xin (£  
yLữ!); Ger.: Cysto-Myacyne N; Myacyne; Uro-Nebacetin Nf; 
Vagidllint; Gr.: Nivemydn; Hong Kong: Neoatet; Uni-Neo- 
dermf; Iitdũt: Methadn: Israel: Neodn; Jprt: Francetin: Mex.: 
Neomixen; Port: Enteromicina; Oto-Synalar N; Thai.: Myneo- 
dn; UK: Nivemydn; USA: Neo-ừadin.
Multì-ingredient PreparaHons. Numerous preparations are listed 
in Volume B.
Pharmacopoeial Preparations
BP 2014: Dexamethasone and Neomydn Ear Spray; Hydrocorti- 
sone Acetate and Neomydn Ear Drops; Hydrocortisone Acetate 
and Neomydn Eye Drops: Hydrocortisone Acetate and Neomydn 
Eye Ointment; Hydrocortisone and Neomydn Cream; Neomydn 
Eye Drops; Neomydn Eye Ointment; Neomydn Tablets;
USP 36: Colistin and Neomycin SuUates and Hydrocortisone 
Acetate Otic Suspension; Neomydn and Polymyxin B Sulíates 
and Badtradn Ointment; Neomydn and Polymyxin B Sulỉates 
and Badtracin Ophthalmic Ointment Neomydn and Polymyxin 
B SuUates and Badtradn Zinc Oíntment; Neomydn and 
Polymyxin B SuUates and Badtradn Zinc Ophthạlmic Ointment; 
Neomydn and Polymyxin B Sulíates and Dexamethasone 
Ophthalmic Ointment: Neomycin and Polymyxin B Sulíates and 
Dexamethasone Ophthalmic Suspension; Neomydn and Poly- 
myxin B Sullates and Gramiddin Cream; Neomydn and 
Polymyxin B Sulíates and Gramiddin Ophthalmic Soluũon; 
Neomydn and Polymyxin B Sulỉates and Hydrocortisone Acetate 
c.rram; Neomydn and Polymyxin B Sulíates and Hydrocortisone 
Acetate Ophthalmic Suspensỉon; Neomyđn and Polymyxin B 
Sulỉates and Elydrocortisone Ophthalmic Suspension; Neomyrin 
and Polymyxin B SuUates and Hydrocortisone Otíc Solurion; 
Neomyan and Polymyxúi B Sulíates and Hydrocortisone Otic 
Suspension; Neomydn and Polymyxin B Sulíates and Lidocaine 
Cream; Neomydn and Polymyxin B Sulỉates and Pramoxine 
Hydrochloride Cream; Neomydn and Polymyxin B SuUates and 
Prednisolone Acetate Ophthalmic Suspension; Neomydn and 
Polymyxin B Sulíates Cream; Neomyón and Polymyxin B 
Sulỉates Ophthalmic Ointment; Neomydn and Polymyxin B 
Sulíates Ophthalmic Solution; Neomydn and Polymyxin B 
Sulíates Solution íor Irrigatìon; Neomydn and Polymyxin B 
Sulíates, Badtracin Zinc, and Hydroconisone Acetate 
Ophthalmic Ointment; Neomydn and Polymyxin B Sulỉates. 
Badưadn Zinc, and Hydrocorrisone Ointment; Neomydn and 
Polymyxm B Sulỉates, Badưadn Zinc, and Hydrocortisone 
Ophthaỉmic Ointment; Neomydn and Polymyxin B SuUates. 
Badưacm Zinc and Lidocaine Ointment; Neomycin and 
Polymyxin B Sulỉates, Badtradn, and Hydrocortisone Acetate 
Ointment; Neomydn and Polymyxin B Sulíates, Badtradn, and 
Hydrocortisone Acetate Ophthalmic Ointment; Neomydn and 
Polymyxin B Sulíates, Badtradn, and Lidocaine Ointment; 
Neomydn and Polymyxin B Sulíates. Gramiddin, and Hydro- 
cortisone Acetate Cream; Neomydn for Injection; Neomydn 
Sulíate and Badưadn Ointment; Neomycin Sullate and 
Badưadn Zinc Ointment; Neomydn Sulíate and Dexa- 
methasone Sodium Phosphate Cream; Neomydn Sulíate and

All cross-reíerences reíer to entries in Volume A
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Dexamethasone Sodium Phosphate Ophthalmic Ointment; 
Neomydn Sullate and Dexamethasone Sodium Phosphate 
Ophthalmic Solutíon; Neomydn Sultate and Fluodnolone 
Acetonide Cream; Ncomydn Sultate and Huorometholone 
Ointment; Neomydn Sulỉate and plurandrenolide Cream; 
Neomydn Sulíate and FlurandrenoIide Lotion; Neomydn Sulíate 
and Flurandrenolide Ointment; Neomydn Sulíate and Grami- 
ddin Ointment; Neomydn Sulíate and Hydrocortisone Acetate 
Cream; Neomycin SuUate and Hydrocortìsone Acetate Lotìon; 
Neomydn Sullate and Hydrocortisone Acetate Ointment; 
Neomydn Suliate and Hydrocorúsone Acetate Ophthalmic 
Ointment; Neomydn Sultate and Hydrocortísone Acetate 
Ophthalmic Suspension; Neomydn Sulỉate and Hydrocortisone 
Cream; Neomydn Sulỉate and Hydrocortisone Ointment; 
Neomydn Sulỉate and Hydrocortisone Otlc Suspenáon; Neo- 
mydn Sulíate and Methylprednisolone Acetate Crearru Neo- 
mydn Suliate and Prednisolone Acetate Ointment; Neomydn 
Suliate and Prednisolone Acetate Ophthalmic Ointment; 
Neomydn Sulíate and Prednisolone Acetate Opbthalmỉc 
Suspension; Neomydn Sulíate and Prednisolone Sodium 
Phosphate Ophthaĩmic Ointment; Neomydn Sulíate and 
Triamdnolone Acetonide Cream; Neomydn Sulíate and 
Triamdnolone Acetonide Ophthalmic Ointment; Neomycin 
Sulỉate Cream; Neomydn Sultate Ointment; Neomydn Sulíate 
Ophthalmic Ointment; Neomycin Sulíate Oral Solution; 
Neomydn Sulỉate Tablets; Neomydn Sullate, Sulỉacetamide 
Sodium, and Prednisolone Aceute Ophthalmic Ointment; 
Nystatin, Neomydn Sulíate, Gramiddin, and Triamdnolone 
Acetonide Cream; Nystadn, Neomydn Suliate, Gramiđdin, and 
Tiiamdnolone Acetonide Ointmẹnt.

Netilmicin Sulíate ỊBANM, USAN, riNNMI
Netilmicin Sulpliate; Netilmicina, sulíato de; Nétilmicine, 
Sultate de; Netilmidni Sulfãs; Netilmícino suHatas; Netilmí- 
dnsulíàt; Netilmicin-sulíát; Netilmicin-szulfát; Netilmisiinlsul- 
faatti; Netilmisin sulfat; Netylmycyny siaraan; Sch-20569; 
Sulíato de netilmicina; w'-Eứiylsissomicin; HeTunMHLỊMHa 
Cy/ibộaT. '
4-Ọ-Ị(2/?,3fl)-c/s-3-Amlno-6-aminomethyl-3,4-dihydro-2H- 
pyràh-2-yl]-2-deoxỷ-6-0-(3-deoxy-4-C-methyl-3-méthylamí- 
nó-p-L-arabinopyranosyl)-1-W-ethylstreptamine sulpháte. 
(C21H„, N50 7)Ì 5H2S04= Í4 4 1 Ì
CAS —  56391-56-1 (netílmịcin); 56391-57-2 (netilmiàn sulíate).
ÁTC —  301GBQ7; SỌỊAA23. ..........,
ATC Vet —  QI01GB07; Q501AA23. 
um  —  S741ZJS97U.

Pharmacopoeias. In Chỉn., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Netilmidn Sutíate). A substance obtained by 
synthesis from sisomidn. The potency is not less than 
650units/mg, calculated with reỉerence to the drìed 
substance. A white or yellowish-white, very hygroscopic, 
powder. Very soluble in vvater; practically insoluble in  
aicohol and in acetone. A 4% solutíon in water has a pH of
3.5 to 5.5. Store in airtight containers. Protect ừom light. 
USP 36: (Netìlmidn Sulíate). The potehcy is equivalent to 
not less than 595 micrograms of netílmidn per milligram, 
calculated on the dríed basis. A vvhite to pale yellovvish- 
white powder. Freely soluble in vvater; piacticalỉy ũisoluble 
in dehydrated alcohol and in ether. pH of a solution in water 
containing the equivalent of netilmión 4% is between 3.5 
and 5.5. Store in airtight containers. Protect ừom moisture.

IncompatìbílHy. For discussion of the incompatibility oí 
aminoglycosides, induding netílmidn, with beta lactams, 
see under Gentamidn Sulíate, p. 304.3. Netilmidn is also 
reported to be incompatible vvith íurosemide, heparin, and 
vitamin B complex.

Uses and Administratíon
Netilmidn is a semisynthetic aminoglycoside antibacterial 
with actions and uses similar to those of gentamidn 
(p. 304.3). It may be used as an altemative to amikadn 
(p. 214.2) in the treatment of infections caused by 
susceptible bacteria that are resistant to gentamidn and 
tobramydn. As with gentamidn, netilmidn may be used 
vvith penidllins and vvith cephalosporins; the ũỹections 
should be given separately.

N etibnidn is given as the sulfate but doses are expressed 
in terms oí the equivalent amount of base; 1.5 g oi 
netìlm ỉdn sulíate is equivalent to about 1 g of netilmian. It 
is usualỉy glven intramusculariy in doses of 4 to 6 mg/kg 
đaily as a single dose; altematìvely, it may be given in  
equally divided doses every 8 or 12 hours; for the control of 
ìưe-threatening iníections, up to 7.5mg/kg may be given 
daily in divided doses every 8 hours for short periods. .

The same doses may be given by slow intravenous 
ũỹectlon over 3 to 5 minutes or iníused intravenously over 
0.5 to 2 hours in 50 to 200 mL of inhision ỉluid.

Peak plasma concentrations below 12micrograms/inI. 
and troughs below 2 micrograms/ml. have been recom- 
mended for divided daily dose regimens.

Dosage should be adjusted in all patients according to 
plasma-netilmidn concentrations, and this ìs particularly

important where faaors such as age, renal impairment, or 
prolonged therapy may predíspose to toxidty, or where 
there is a risk of subtherapeutic concenưations. For 
discussion oí the methods oỉ calculating aminoglycoside 
dosage requirements, see Administration and Dosage, under 
Gentamidn, p. 305.2.

For details of doses in children, see p. 333.2.

Administration in children. Dosage recommendations ỉor 
netilmicin in iníants and children vary somevvhat One 
regimen is 7.5 to 9mg/kg daily in iníants and neonates 
older than 1 week, and 6 to 7.5mg/kg daily in children 
áged 12 months and over, both given in divided dosès 
every 8 hours. Premature iníants and neonates less than 1 
week old may be given 3 mg/kg every 12 hours.

Doses may be gỉven by intramuscular or slow 
intravenous injection or by intravenous iníusion.

Adverse Eíĩeds, Treatment, and Precaủtions
As for Gentamìdn Suilate, p. 306.2. Some studies suggest 
that netílm idn ỉs less nephrotoxic and ototoxic than 
gentamidn or tobramydn, although others have not lound 
any signihcant diổerences in theữ  toxidty.

It has been suggested that peak plasma concenưations oí 
netilm idn should not exceed 12 micrograms/mL for 
prolonged therapy, and ưoughs should be below 2 m iao- 
grams/mL.

Effech on ihe cordiovoscular System. Severe hypotension 
was assodated with netílm idn in a patient tmdergoing 
tưtihdal ventilation.1 Hypotensive episodes were of short 
duratíon and coũidded with netílmidn tnjection. They 
almost disappeared when sedation was stopped.

1. Rygnestad T. Serere hypotension associated wiửi netilmlciQ treatment. 
BMJ 1997; 315: 31.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) ạnd 
the Poiphyria Centre Svveden, dassibes netilmirin as not 
porphyrinogenic; it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Dacabase íor Acute Porphyria. AvaíUble at' http://www. 
drugs-porphytía.org (accesseđ 04/10/11)

Interactions
As tor Gentamidn Sulíate, p. 307.2.

Antimicrobial Action
As for Gentamidn Sullate, p. 307.2. It is active against a 
similar range oỉ organisms although it is also repoited to 
have some activity against Nocardia. It may be someyyhat 
less eữective against Pỉĩudomcmas aeruỊinosa. It is not 
degraded by all of the enzymes responsible for aminoglyco- 
side resistance, and may be active against some strains 
resistant to gentamidn or tobramydn, but this is less 
marked than vvith amikacin; for example, gentamidn- 
resistant Provỉdenáa, Pseudomonas, and Serratia are usually 
also netilmidn-resistant. Between about 5 and 20% of 
Gram-negative isolates are reported to be resistant to 
netilmicin.

Shan (SS®); ShengDi (ăìẺ); Sheng Di Xin (ỄìâSr); Shensuo 
(ỈR^); Su Meng (s5dB); Han Quan Tai Ning ); Tuo
Xing ($ Ễ ); Yan Pa Rui (S ttS t); c ỉ.: Netromydne: Nettadnt; 
Fin.: Netiỉynt; Fr.: Netromidne; Ger.: Cenomydnt; Gr.: Neơo- 
mydn; Rizaldon; Zaby; Bong Xong: Netromydn; Hung.: Netro- 
mydnet; Indừc. Netidn; Netildn; Netmidn; Neưomax; Netro- 
mycin; Netspan: ĩndon.: Hypobhac Netromydn; ItaL: Nettadn; 
Nettavisc Zetamidn; Malaysia: Lotiỉan Neơomydn; Mex.: 
Netira; Nettomióna; Phữipp.: Keunmmn; Netilđn; Netxomy- 
d n t; Netroiin; PoL: Netrõmydne; PorL: Netromidna; Tlldn; 
Rus.: Netromydn (HeipouBnHB); S~Afr.: Netromydn; Singa­
pore: Netromydn; Swed.: Netílynt; Switz.: Netromydnet; 
Thai.: Bactrodn; Nelin; NetU; Netromydn; Tttrk.: Netlra; 
Netromydn: Venex.: Netromidna.

AAuhKngredient Preporofionì . Otina: Bei Xing (ữỹi); ItaL: 
Netildex' Xantemet; Turk.: Netildex.

Pbannacopoetol Preparatiocu
USP 36: Netilmirin Sulỉate Injectíon.

Nifuroxazide IBAN, rtNNỊ
.'NiíurpksaẹidỊ;. Ị^ iịíu ro^ad ; !.Nị^rp.(csMdas;.„.Nifuroxázid; 
Niíuroxaáda; NiíuroxaỊidum; Hn'ệypoKca3nfl. 
2'-(5-Nitrofurfurylidene)-4-hydróxybenzohydr3zide. 
CI2H9N30 5=2752 . '* '
CAS —  965-52-6. ; ■ ■  •
A1C— A07AX03 - t 
AĨCVet —  QA07AXÓ3. ■ '■
UNII —  PM5U0P3&I

Pharmacopoeias. In  Eur. (see p. vii).

Ph. Eur. 8: (Nifuroxazide). A bright yellow crystalline 
powder. Ptactically Insolublẽ in waten slỉghtly soluble in 
alcohol; pracdcally insoluble in dichloromethane. ProteCT 
trom lighL

Proíile
NUuroxaãde is an  antibacteiial that is poorly absorbed ỉrom 
the gastrointestỉnal tract. It is given orally in a dose of 
800 mg daily in  divided doses in the treatment oỉ colitis and 
diairhoea.

P repara tions

Proprietoiy Preparatiora (details are given in Volume B)

Single ingredient Preporolions. Braz.: PassUuril; Cz.: Endiex; 
ErcehiryL' Fr.: Bactetix; Bifixf; Diaíuryb Diarmonis; Ediston; 
Erceturỹb Imoseptyb Paníurex; Perabactíceb Gr.: Enorep; Erce- 
ỉuryl; kaoluryb Hong Rong. Ercebưyb Panỉurex; Indon.: 
Fuzide; NUudian Nưurab Mac.: Akaban Eskapart; Topron; Phi- 
lipp.: Erceíuryl; PoL: Endiex; Rus.: Enterohiryl (OsrqxiộypHn); 
Erseíuryl (BpceộypHa); singapore. Erceíuryb Nĩraben; Thai.: 
Debby; Ercrfuryl+; Eríuride; Mữunde; Turk.: Diahiryl; Durisal; 
Endosin; Ercebiryb Eriulyn; Fụril-f,. Nựurylt; Nutro; ukr.: 
Entetobiril (OmepoộypKa); Lecor (JIe*op).

Mubi-ingredient Prepurolions. Otữe. Diaren; Enterol Con Niỉur- 
oxacida; Esancol; Imecol; Liracol; Liracob Nifurat; Testìsan; 
Mex.: Dia-Par Compuesto; Eskapar Compuesto.

Pharmacokinetics
As íor Gentamidn Sulíate, p. 307.3.

Aíter inaamuscular ùijection of netilmidn, peak plasma 
concentrations occur vvithin 0.5 to 1 hour, and concenưa- 
tions of about 7 micrograms/mL have been reponed aíter 
doses of 2 mg/kg; similar concentrations are obtained after 
intravenous iníusion of the same dose over 1 hour. Peak 
concentrations after rapid intravenous inje«ion may 
transiently be 2 or 3 times higher than those alter inỉusion. 
Standard, once-daily doses may produce transient peak 
concentrations of 20 to 30 micrograms/mL. In multiple 
dosing studies, netilmidn in usual doses every 12 hours 
produced steady-state concenttations on the second day 
which were less than 20% higher than those seen ciíter the 
first dose.

The half-life of netilmidn is usually 2.0 to 2.5 hours. 
About 80% of a dose is excreted in the urine vvithin 24 
hours.

Preparations
Proprietary Preparations (details are given in Volume B)

Sbgle-ingredient Preparalions. Austrìa: Certomydn; Brax.: 
Netromidna; China: Ai Hong ( 8 $ ) ;  Ai Jia Xin 0CÌẾỊ&); An 
Jie Xing (S ỈO I); Ao Guang Su (M rM ); Ao Tĩan Yu ( l ỉ ^ S ) ;  
Changlu TianXin De Luo Jia (HỈÍHÉ); Feị Te (1^
1ậ); Feng Ke Nai (éạ rÉ ); Fu Yin (£& ); Heng síũ ( # $ ) ;  jịa 
Nai (•!# ); Jie Nai (?s*): JunXin < sấ ) ; Kal Bao Min (3iU  
©); Kang Li xing (Mý]S ); Lang Fan (ỈS/L); Luoji (#&■£); Nai 
Di (73iẳ); Nal Kang (£J£); Nai Te (S ^ ) :  Nai Xíng Long (I8K 
Ít); Nai Yi Naiduiuxing Netromydn (ý]fà
X); Pu Nai Xin (#S Sf); Puqi (#Sf); Rui Peng (kílẼ); Rui

Nifurpirinol ỊUSAN. riNNỊ 

Furpirinot Nííurpirinoỉum; P-7138; HnộypnnpMHOn. 
C,2H,oN204=246 2 
CÃS —  13411-1643.
UNII —  705A98XY8U.

P ro íỉ/e

Nifurpirinol is a nitroturan antimicrobial used in veterinary 
medidne for the treatment of bacterial and íungal iníections 
in omamental fish.

Nifurtoinol ỊríNNi

•Hydroxymethyiniừofuraf>toin;';NifurtoVnol; ■ Niíurtoinolum;
HldộypTOMHO/l '

í 3-HydroxymethyM-{5-nitrốfuifurylideneamino)hydantoin. !
C s H s N ^ ^ e a i ;—'-^
CÁS —  1088-92-2 ^  r v ĩT  i
ATC —  J01XE02 - \

um  —  980688H13O:

P ro /Ị /e  ^

Niíurtoinol is a nitroíuran antìbacterial vvith propertíes 
similar to those oỉ niưofurantoin (p. 334.1) and is used in 
the treatment of urinary-traa iníections. It is given orally in 
doses of up tơ  300 mg daily in divided doses. ■

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Preparations
Proprietary PreporaHons (details are given in Volume B) 

Single-ingredìent Preparotions. Beỉg.: ưrỉadyn PL.

Nifurzỉde ỊriNNi
Nifurzida; Niíumdum; HnộypảnA. ■! ' '
5-Nitro-2-thiophenecarboxylíc acid [3-f5-nrtro-2-furyl)allyli-’
d e n e ] h y d r a z i d e , . . ’ ...
C1jH8NÌOsS=3363
CAS —  39978-42-Z
ATC —  A07AX04:
ATC Vet —  QA07AX04.
UNII —  Z35R6K4C26.

Proíiỉe
Niíurâde is an antibacterial that is poorly absorbed from the 
gasơointestinal tract. It has been given orally in the 
ơeatm ent of diarrhoea.

Nisin
E234; Nisina; HM3MH.
CAS —  1414-45-5.
UNII —  EN8XKG133D.

Proỉile
Nisin is a polypeptide antibaaerìal produced by Lactococcus 
lactìs (Streptococcus ỉađis). It is used as a food preservative.

It has been investigated for the treatm ent of various 
iníections, including those caused by Heỉicobacter pylorí and 
clostridium diỊỊìcitc.

Nitrofurantoin IBAN, riNNi
Furadoninum; Nitroíurantoiini; ,Nitrofurantoina; Nitroíurấn- 
tolna; Niữoíurarrtoinas; Nitrodirantoĩne; Nitroíúrantoinum; 
HHTpoệypaHTOM H.

1 -(5-Nitrofurfurylideneamino)hydantoin; 1 -(5-Nitrofurfuryli- 
deneamino)imidazolidine-2,4-dione.
C8H6N4Os=2382
CĂS —  67-20-9 (anhydrous nitroíurantoin); 17140-31-7 
(nitrofvrantoin,monohydrate).
ATC —  J01XE01.
ATC Vet —  QJ01XE01.
UNII 927AH8112L (mtrofùrantoin); EỈQI2CQQ1I (nicro- 
ẫirantoin monohydrate).

Ptiarmacopoeias. In Chin. and Eur. (see p. vii).
Int. and us spedíy anhydrous or monohydrate.
Ph. Eur. 8: (Nitroíurantoin). A yellovv, crystalline potvder or 
aystals. Very slightly soluble in  watẹr and in alcohoi; 
soluble in  dimethyUonnamide. Store at a temperature not 
exceeding 25 degrees. Protect bom  light.
USP 36: (Nitrohirantom). It is anhydrous or contains One 
molecule of water of hydration. Lemon-yellow, odourless 
crystals or flne powder. Ninohirantoin and its Solutions are 
discoloured by alkalis and by exposure to light, and are 
d e c o m p o se d  o n  c o n ta c t  w i th  m e ta ls  o th e r  t h a n  s ta in less  
Steel or aluminium. Very slỉghtỉy soluble in water and in 
alcohol; soluble in dúnethylíormamide. Store in ainight 
containers. Protect bom  light.

Uses and Administration
Nỉơoíurantoln is a niơofuran antíbacterial that is used in 
the ưeatm ent of uncomplicated lower urinary-ơact iníec- 
tions (p. 213.1), ỉnduding prophylaxis or long-term 
suppressivẹ therapy in recurr.ent iníection.

It is given orally, in a usual dose of 50 to ỈOOmg íour 
times daily, with food or milk. Treatment is usually 
continued for 7 days. A dual-release {ormulation, consisting 
of macrocrystalline nitroỉurantoin and nltrohirantoin 
monohydrate, is available in some countries and is given 
in a dose of lOOmg tvvice daily. A usual long-term 
prophylactic dose is 50 to 100 mg at bedtũne.

For detaỉls of doses in children, see p. 334.1.
Reviews.

I. Guay DR. An update on tbe role o{ niơotuians ỉc  the management oỉ 
urinary tract inỉections. DniỊ! 2001; 61: 353-64.

Administration in children. In the UK, nitrofurantoin may 
be given to children aged 3 m onths to  12 years for the 
treaữnent of urinary-traa iníection in a usual oral dose of 
3 mg/kg daily given in 4 divided doses; 1 mg/kg may be 
given at night for long-term prophylactic therapy. However, 
a systematic reviewl conduded, on the basis of the rather 
low-grade evidence available, that the adverse eííects of

niưofurantoin may outweigh its beneíits and render it 
unacceptable for long-term therapy.

Higher oral doses of 5 to 7 mg/kg daily in 4 divided doses 
are recommended for the treaứnmt of urinary-tract inỉection 
in the USA in children aged 1 month and above; for long- 
term prophylaữic therapy 1 mg/kg daily given in one or two 
divided doses is considered adequate.

Older children may be given usual adult doses (see Uses 
and Adminisơation, above). •

ỉ. WiUiams GJ. tíal. Long-term antibioiics íor preventíng recurrent urinary 
traci ỈĐỈection ỉn dỉiỉdren. Avaỉỉable in The Codữane Database of 
Systematic Revievvs; Issue 3. Chichesten John YVỈỈey; 2006 (accessed 
11/01/08).

Adverse Effects
The estimated inddence of adverse eííects with nitro- 
íurantoin has varied enormously, but may be around 10% 
overall; an inddence of serious readions of about 0.001% 
for pulmonary, and 0.0007% for neurological reactions has 
been suggested. The most common adverse eííects of 
nitroíurantoin involve the gastrointestinal tract. They are 
dose-related and generally indude nausea, vomiting, and 
anorexia; abdominal pain and diarrhoea occur less 
írequently. It has been reponed that adverse eííects on the 
gastrointestinal tra a  are less common when nitrofurantoin 
is given in a macrocrystaHine form or with food.

Neurological adverse ettects indude headache, drovvsi- 
ness, venigo, dizziness, nystagmus, and benign intracranial 
hypertension. Severe and sometimes irreversible peripheral 
neuropathy has developed, particularly in patients with 
renal impairment and in those given prolonged therapy.

Hypersensitivity reactions such as skin rashes, urticaria, 
pnlritus, íever, sialadenitis, and angioedema may occur. 
Anaphylaxis, etythem a multiforme, Stevens-Johnson 
syndrome, exloliative dermatitis, pancreatitis, a lupus-like 
syndrome, myalgia, and arthralgia have also been reponed. 
Parients with a history of asthma may have acute asthmatic 
attacks.

Acute pulmonary sensitivity reactions characterised by 
sudden onset of íever, chills, eosinophilia, cough, chest 
pain, dyspnoea, pulmonary iníiltration or consolidation, 
and pleural elíusion may occur vvithin hours to a few days of 
beginning therapy, but they usually resolve on stopping 
treatment.

Subacute or chronic pulmonaiy symptoms induding 
interstitial pneumonitis and pulmonary fibrosis may 
develop more insidiously in patients on long-term therapy 
and the latter are not always reversible, particularly ií 
therapy is continued aíter onset of symptoms.

Hepatotoxidty Lnđuding cholestatic jaundice, hepatitis, 
and hepatic necrosis may develop rarely, particularly in 
women, and may represent a hypersensitivity reaction. 
Other adverse elíects indudc megaloblastic anaemia, 
leucopenia. granulocytopenia or agranulocytosis, thrombo- 
cytopenia, aplastic anaemia, and haemolytic anaemia in 
persons with a genetic G6PD deũdency. Transient alopeda 
has been reported.

Nitrofurantoin may cause a brosvnish discoloration o{ the 
urine.

There is limited evidence ừom animal studies that 
niơofurantoin may be cardnogenỉc, although this has not 
been shown condusively in humans.

Reíerences.
1. Koch-Weser J, tí al. Adverse reactions to su)0soxazole, sulíamcthox- 

azoỉe. and nirrohiramoin: maniíestations and speđGc reactỉon rates 
during 2118 courses oí therapy. ArcM Irttem Med 1971; 128: 399-404.

2. Boỉmberg L, tí  a i  Advene reactions to niưoỉuramoln: aoaỉysis oí 921 
repons. Am J M ed\ 980; 69: 73 3-8.

3. Penn RG, GríAin JP. Adverse reactioos to niưoíuranioin in the United 
Kỉngdont Svveden, and HolUnd. BMJ 1982; 284: 1440-2.

4. D'Arcy PF. Nỉưoíurantoin. Drug ỊnteU Cỉin Pharm 1985; 19: 540-7.
5. Karpman E, Kurnock EA. Adverse reactỉons of nitroluramoỉn. 

trimethoprím and ỉulíamethoxazole ỉn chiỉdren. J Uroỉ ịBaìtimort) 
2004; 172: 448-53.

EHects on the lungs. Reíerences1-2 to pulmonary toxicity 
assodated with long-term niưolurantoìn treatment. and to 
acute pulmonary reactions.1 Sporadic cases of chronic 
lung disease continue to be reported,4' 10 and the impor- 
tance oí monitoring during long-term therapy has been 
suessed.1

1. Adverse Drug Reaaions Advisory Committee (ADRAC). Puỉmonary 
toxidty with long-term niưoíurantoin. Aust AdverseDrug ReacĩBulỉ2004; 
23: 15. Also available at: http://www.tga.gov.au/adr/aadrb/aadr0408. ' 
htm (accessed n /0 1 /0 8 )

2. Mendez JL, eí al. Chronic niưoíurantoin-induced lung disease. Mayo Clừt 
Proc 2005; 80: 1298-1302.

3. Wll!iams EM. Tríỉler DM. Recurrenỉ acute nỉtrofurantoin*induced 
puiraonary toxỉdry. Pharmacolherapy 2006; 26: 7 ỉ 3-8.

4. Hargett cw, et ai. Giam ceU imerstitial pneumonia assodated wỉth 
niưoíurantoin. Lung 2006; 184: 147-9.

5. Bhuỉỉar s, t í  a l  Severe nỉưoỉurantoỉn lung diseasc resolving without the 
use oí steroìds. J Postgrad Med 2007; 53: 111-3.

6. Kouỉaouúdb A. tí  a i  Nĩưoỉuranioin-índuced lung' and hepatotoxidty. 
Ann Hepatol 2007; 6ỉ ỉ 19 -2 ỉ.

7. Lỉn DC, Bhalỉy H. Nitroíurantoin-induced ỉnterstitỉaỉ lung đisease. N z 
Mtd J 2007; 120: U27S3.

8. Mrozek N. tí  a i  Pneumopathie à ỉa niưoíurantoĩne: à propos de deux 
observations. RevMed Inteme 2008; 29: 149-51.

9. Martỉns RR. t í  a i  Chronic eoánophíUc pneumonia secondary to long- 
lerm use oỉ nitroỉurantoỉn: high-resolutỉon computed tomography 
ũndỉngs. J Bros Pìĩtítmol 2008; 34: 181-4.

10. Fenton ME. tí  ai. Niưoỉurantoin-assodated bronchỉolỉtiỉ obỉỉterans 
organirừig pneumonia: repon of a case. Can Respir J 2008; 15: 311-2.

Precautions
Ninoỉurantoin should not be given to patients vvith renal 
impaiiment since antibaaeríal concenưations in the urine 
may not be attained and toxìc concenưations in the plasma 
can occur. Niưoỉurantoin is also contra-indicated in patìents 
known to be hypersensitive to nitrofurans, in those with 
G6PD deíidency, and in ỉníants (in the UK it is 
conưa-indicated below 3 m onths of age, though the USA 
permits use from 1 month old).

Nĩtroíurantoin should be used with care in the elderly, 
who may be at increased risk of toxidty, partiCTilarly acute 
pulmonary reactions. All patients undergoing prolonged 
therapy should be monitored for changes in pulmonary 
íunaion , and the drug w ithdrawn at the íirst signs of 
pulmonary damage. Care is required in patientỉ with pre- 
existing pulmonary, hepatic, neurological, or allergic 
disorders. and in those vvith conditions (such as anaemia, 
diabetes mellitus, elearolyte imbalance, debility, or vitamin 
B deíidency) which may predispose to peripheral neuro- 
pathy. Nitroíurantoin should be vvithdravvn if signs of 
peripheral neuropathy develop. Although hepatic reactions 
such as hepatitis, cholestatic jaundice. and hepatic necrosis 
rarely occur, íatalities have been reported. Patients should 
be monitored, and the drug stopped immediately if hepatitis 
occurs.

Nitroturantoin may cause íalse positive reactions ÚI urine 
tests for glucose using copper reduction methods.

Breast feeding. The American Academy of Pediatrics con- 
siders that, although nitrolurantoin appears in breast milk, 
it is usually compatible with breast leeding, but caution is 
necessary in breast-fed iníants vvith G6PD delidency.1 The 
BNFC suggests that the am ount ingested may be enough 
to produce haemolysis In G6PD-defident iníants; it recom- 
mends that nitroíurantoin should be avoided in mothers 
who are breast íeeding.

1. American Academy of Pediatrics. The transỉer oỉ drugs and other 
Chemicals ỉnto human milk. Pediatriữ 2001; 108: 776-89. [Retired May 
2010] Correcùon. ibid.; 1029. Also available ÌV. http://aappoỉicy. 
aappubUcations.Org/cgi/coment/full/pedtatric5%3bl08/3/776 (accessed 
11/01/08)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svveden. classihes nitrolurantoin as 
porphyrinogenic; it should be prescribed on]y íor compel- 
ling reasons and precautions should be taken in all 
patients.1

1. The Drug Database for Acute Porphyria. Available at: hup://www. 
drugs-porphyria.org (accessed 12/10/11)

Pregnancy. Licensed p rodua iníormation conưa-indicates 
the use of niưoíurantoin in pregnant patients at term  (38 
to 42 weeks), or during labour and delivery, because of 
the possibility of produdng haemolytic anaemia in the 
neonate.

Interactions
N iưoíurantoin and the quinolone antibacterials are 
antagonistic in vitro but the dinical signiíicance is unknovvn. 
The antibacterial activity o( nitroíurantoin may be 
decreased in the presence of carbonic anhydrase inhibitors 
and other drugs that alkalinise the urine.

Probenedd or sulfinpyrazone should not be given with 
niơoíurantoin as they may reduce its excretìon. Magnesium 
trísilicate may reduce the absorption of nitroíurantoin but it 
is not clear whether this applies to other antadds.

Antiepileptícs. For reíerence to the eífect of niơoíurantoin 
on phenytoin concentrations, see p. 542.3.

Antifungalỉ. An elderly patient who had been taking 
nỉtroỉurantoin daily for 5 years developed combined 
hepatic and pulmonary toxidty 2 months after also start- 
ing Ịluconcaolt therapy.1 Although either drug may have 
caused the hepatic toxidty, possible pharmacokinetic 
changes induced by an interaction with fluconazole may 
have predpitated the nitroíurantoin-induced pulmonary 
toxidty.

ỉ. Unnebur SA. Pames BL Puỉmonary and hepacỉc toxỉrity đue to 
niưofurantoin and fluconazole treatmenỉ. Arm Pharmacoứter 2004; 38: 
612-16.

Hormonal contraceptives. For mention of a possible 
decrease in contraceptive eíCcacy w hen nitroíurantoin 
was used with oral conưaceptives, see under Hormonal 
Contraceptives, p. 2243.1.

All CToss-reíerences reíer to entries in Volume A

http://www.tga.gov.au/adr/aadrb/aadr0408
http://aappo%e1%bb%89icy
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Antimicrobial Actìon
Nitrofurantoin is bacteriddal in vitro to most Gram-positive 
and Gram-negative urinary-tract pathogens. The mode of 
action is uncertain but appears to depend on the fonnation 
of reactive intennediates by reduction; this process occurs 
more eỉhdently in  bacterìaỉ than  in mammalian cells.

It is ehective against the enterococd in vitro, as vvell as 
various other Gram-positive spedes induding staphylococ- 
d , streptococd, and corynebacteria, although this is of little 
dinical signihcance. Most sttains of Esckeríchia coli are 
particularly sensitive to nỉưohuantoin but Enterobacter and 
Klebsiella spp. are less susceptible and some may be re$istant. 
Pseudomonas aeruginosa is resistant as are most strains of 
Proíeiưspp.

Niưohirantoin is most active in add urine, and u  the pH 
exceeds 8 most oỉ the antibacterỉal activity is lost. Resistance 
rarely develops during niơoíurantoin tteatm ent but may 
occur during prolonged ưeatm ent. Plasmid-encoded 
resistance has been reported in E. coli. Resistance may be 
due to the loss of nitroíuran reductases which generate the 
active intermediates.

Pbarmacokinetìcs
Nitrohnantoin is readily absorbed hom  the gastrointestinal 
tract. The absorption rate is dependent on crystal size. The 
macrocrystallme form has slower dissolution and absoiption 
rates, produces lower senim  concentratíons than the 
microcrystalline form, and takes longer to achieve peak 
concenơations in  the urine. The presence of food in the 
gastrointestinal tract may increase the bioavailability of 
nitroíurantoin and prolong the duration of therapeutic 
urinary concentrations. Preparations of niơohirantoin hom 
diííerent sources may not be bioequivalent, and care may be 
necessary if changing hom  One brand to another.

On absorption, concentrations in blood and body tíssues 
are low because of rapid elimination, and antibacterial 
concentrations are not achieved. NUrohtrantoin crosses the 
placenta and the blood-brain barrier and traces have been 
detected in breast milk. There is some disagreement about 
the degree of protein binding, and although Bgures of up to 
about 60% are quoted by some sources, others suggest that 
the ữgure should be as much as 90%. The plasma haU-Uíe is 
reported to range hom  0.3 to 1 hour.

Niơohirantoin is metabolised in the liver and most body 
tissues while about 30 to 40% of a dose is excreted rapidly in 
the urine as unchanged niữohưantoin. Some tubular 
reabsorption may occur in a d d  uríne. Average doses give a 
concentration of 5Ọ to 200 micrograms/mL in the urine in 
patients with normal renal íunction.

Preparations
Proprietary Preparations (details are given in Volume B)

Sỉngle-ingredient Preporatiotu. Arg.: Puradantina; Uratina; Uro- 
dantina; Uroturan; AustraL: Furadantínf; Macrodantìn; Aus- 
trìa: Furadantin; Belg.: Furadantine; Braz.: Hantina; Macro- 
dantina; Nìtroíen; Urogemt; Canad.: Macrobid; Macrodantint; 
Novo-Furantoint; chữe. Macrodantina; Macrosan; Matidan; 
China: Tanding Fin.: Niơofur-C; Fr.: Furadantíne; Fur-
adoine; Microdoine; Ger.: Furadandn; Nifurantin; NUuretten; 
Uro-Tablinen; Gr.: Purolin; Londoturol; Niơotoin; India: 
Furadantin; Furasoz; MartUur; Niítas; Nihran; IrL: Puradanđn; 
Macrobid; Macrodantin; Israel: Uvamỉn; ItaL: Furedan; Furilf; 
Macrodantint; Neo-Furadantin; Mex.: Bioturin; Furadantina; 
Furitex; Futroken; Macrodantina; Macrolurin; Promact; Suro- 
nit; Neth.: Furabid; Furadantine MC; Norw.: Furadantin; NZ: 
Furadantinf; Niluran; Phữipp.: Macrodantin; PoL: Siralidenf; 
Port.: Furadantina; Rus.: Furadonin (dtypaaoHHH); S.Afr.: 
Furadantinf; Macrodantin; Spain: Furamoma; Furobactinaf; 
Svved.: Furadantin; Switz.: Furadantine; Urodint; Uvamine 
retard; Turk.: Piyeloseptyl; UK: Furadantinf; Macrobid; 
Macrodantin; USA: Furadantin; Macrobid; Macrodantin;
Venez.: MacTodantina.

Muhi-ingredient Preparations. Arg.: Bagociletas con Anestesiat; 
Braz.: Uropac; Ger.: Nưurantin B 6; Hong Rong: Urobilint; 
India: Nephrogesic; Turk.: Uriseptin.

Pharmacopoeial Preporatíons
BP 2014: Niưohirantoin Oral Suspension; Nitroíurantoin 
Tablets;
USP 36: Nitrolurantoin Capsules; Niưoíurantoin Oral Suspen- 
sion; Nitroíurantoin Tablets.

Nitrofurazone ỊBANI

'Furạcilínum; Nitroíuraali; Nitrofural (plNN); Nitroíural; 
Nitrốhirál; Nitroíuralis; Nítroíuralum,- Nitrỏfuratsoni; Nĩtrofur- 
azòn; Nitrofurazonúm; HnTpoộỹpán.'
S-Nítro-2-fijraldehyde semicarbazone 
Q H ;n40 4= ỉ 981 ■ / ' ,  ^
CÃS — 59-87-0
ATC —  B05CA03; D08AF01; D09AA03; ,P01CC02; S01AX04; 
S02M02

ATC Vet — QB05CA03; QD08AF0l; QD09AA03; QG01AX90; 
QP51AC02; QS01AX04; QS02AA02.
UNII — X8XI70B5Z6. -

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Nitrohiral; Nitrofurazone BP 2014). A yeIlow or 
brownish-yellow, crystalline powder. Very slightly soluble 
in waten slightly soluble in alcohol. The lil&ate hom  a 1 % 
suspension in water has a pH of 5.0 to 7.0. Protect hom  
light.
USP 36: (Niơofurazone). A lemon-yellow, òdourless 
crystalline powder. It darkens slowIy on exposure to light. 
Soluble 1 in 4200 of water, 1 in 590 of alcohol, and 1 in 350 
of propylene glycol; practicaUy insoluble in chlorofomi and 
in ethen soluble in dimethyưormamide; siightly soluble in 
polyethylene glycol mixtures. The hltrate hom  a 1% 
suspension in water has a pH of 5.0 to 7.5. Store in airtight 
containers at a temperature not exceeding 40 degrees. 
Protect hom  light.

Sterilisation. Autodaving .gauze dressings impregnated 
with niưofurazone, as recommended by the u s  manuíac- 
turer, resnlted in over 10% loss of the drug.1 Since the 
spearoscopic assay used may not have distinguished 
between nittofurazone and some of its degradation Pro­
ducts, the degrée of degradation might have been greater 
than thỉs.

1. Phillips c. Fĩsher E. Ettect of autodaving on stability oỉ nỉtrofurazone 
soỉubỉe dressing. Am J Heaừh-Syst Pharm 1996; 53: 1169-71.

Uses and Administration
Nitrofurazone is a nitrohiran derivative that is used topically 
for wounds, bums, ulcers, and skin míections, and for the 
preparation of suríaces beíore skin grahing. It is usually 
applied in a concentration of 0.2% in a vvater-soluble or 
water-misãble basis. A solution of niưofurazone is used for 
biadder irrigation.

Urinary catheters impregnated with nittofurazone, to 
reduce bacterial colonisation and iníection, are available in 
some countries.

Adverse Effeđs
Sensitisation and generalised allergic skin reactions may be 
produced by topical nitrofurazone.

Niưofurazone is a toxic drug when given orally and 
serious adverse eỡects indude severe peripheral neuro- 
pathy; haemolysis may occur in patlents with G6PD 
dehdency. Nittofurazone in high oral doses is cardnogenic 
in rats.

Precautìons
Niơofurazone is contra-indicated in patients with known 
hypersensitìvity. Preparations containing macrogols should 
be used with caution in patients with renal impairment 
since macrogols can be absorbed arnd their accumulation in 
such patients may result in symptoms of íu rther 
impairment.

Oral nitrofurazone should be used w ith caution in 
patients with G6PD dehdency because of the risk of 
haemolysis.

Antimicrobial Acỉion
Nitrofurazone is a nitrohiran derivative with a broad 
spectrum of antibaaerial activity, but vvith little aaivity 
against Pseudomonas spp. It also has antitrypanosomal 
activity.

Preparations
Propnetary Preparatĩons (deta ỉls are g ỉv en  ỉn  V o lu m c  B)

Single-ingredient PreparoHons. A r g Furadn; NitroMed; Belg.: 
Puracine; Braz.: Cazidenn; Furadn; Sensiderme; chile: Furadn; 
Ger.: Furadn-Sol; India: Emíurazone; Furadn: Mex.: Furadn; 
Kuhot; Nĩfurol; Probizal; Vulnizol; Phữipp.: Furadn; Port.: 
Rayonlur; S.Afr.: Furacint; Purasepc Furex; Germext; Spain: 
Botinit; Puradn; Thai.: Bactadn; Mytrodn; Polyđn; Turk.: 
Dermikolin; Furadn; Furaderm; Furazol; Venez.: Furadn; Fur- 
furil; Fuxal.
Muhi-ingredient Preporations. Arg.: Fadanasab O-Biol; Vagicural; 
Vagisan Compuesto; Vagisan; Vlslus; Braz.: Nitrileno; India: 
Furaón-St; ItaL: Furotrìdna; Mex.: Madecassol C; Madecassọl 
N; Spain: Dertrase; Thai.: Densont-
Phormacopoeial Preparotions
USP 36: Nitrofurazone Ointment; Nitrofurazone Topical 
Solution.

Nitroxoline í BAN, piNNi 
Nitroxolina; Nitroxolinum; HnTpOKCObMH.
5-Nitroquinolm-8-ol..............
C,H6N A = 1 9 0 2

CAS —  4008-48-4. ,
ATC —  J01XX07. ■
ATC Vet —  QJ01XX07.
u m  —  A8M33244M6. . ;;
Proỉile
Nitroxoline has antíbaaeiial and antUungal properties and 
is used in the treatment of urinary-tract iniections in oral 
doses of 400 to 600 mg daily given in divided doses aher 
meals. ỉt has also been gi ven with sulfamethizole.

Preparations
Proprietary Preparolíonỉ (details are given in Volume B)

Single-ingredient Preparotions. Ger.: Cysto-Saarf; Nilox; Rus.: 5- 
Niơox (5-Hưrpoxc)t; 5-Nok (5-Hoí); SAifr.: Nicene Nf; ukr.:
5-NOK (5-HOĨC).

Multí-ingredient Preparotions. Braz.: Minazol.

Noríloxacin IBAN, USAN, dNNi 
AM-715; N-Desmethylpeíloxacin; MK-366; Noríloksacinas; 
Norííobacyna; ■: Noríloksasiim; Noríloksasin; NorAoxadne; 
NorAoxacino; Norũoxacinum; Hop4>noKcaLịHH. ■
1-Ethyl-6-fluoro-l,4-dihydro-4-oxo-7-(piperazin-ĩ-yl)qiiino- 
iine-3-carboxylic acid.
C,6HiaFN30 3=319.3 .
CAS —  70458-96-7.
ATC —  301MA06; S0IAE02. , ,
ẠTC Vet —  QJ0ĩMA06; QS01AE02.
UNII —  N0F8P22LỈP.

Pharmacopoeidỉ. In Oũn., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Norũoxadn). A white or pale yelloyv, 
hygroscopic, photosensĩtive, crystalline povvder. Very 
slightly soluble in water; slightly soluble in alcohol and in 
acetone. Store in airtight containen. P ro tea hom light. . 
USP 36: (Norhoxadn). A white to pale yellow crystalline 
povvder. Slightly soluble in water, in alcohol, and in 
acetone; heely soluble in acetic add; sparingly soluble in 
chloroíorm; practically insoluble in ether; veiy slightly 
soluble in ethyl acetate and in methyl alcohol. Store in 
airtight containers. Protect hom Iight.

NorAoxacin Pivoxil IBANM, riNNMI 
NorAoxacine, Pivoxil de; NorAoxacini Pivoxil; NorAoxacino 
pivoxilòr Hopộ/ioKcaunna nnBOKCvtn.
Pivalòyfóxymèthyl T-ethyl-6-fluoro-1,4-dihydro-4-oxo-7- 
(piperaán-l-y))quinoline3-carboxylic acid. 
Ch H28FN30 5=4335 .
ATC —  J01MA06; S01AE02.
ATC Vet—  QI01 fÀA06; QS01AE02.

Uses and Administration
Noríloxađn is a ũuoroqulnolone antibacterial with proper- 
ties similar to those of dproíloxadn (p. 261.1), but it is 
generally less potent in vitro.

Noríloxadn is used mainly in the ưeatment of urinary- 
ưact inlections (p. 213.1), although based on concerns 
regarding efficacy, regulatory authorities in the EU have 
advised against its use for treatm ent of complicated 
pyelonephritis spedhcally. It may also be used for the 
treatment of gonorrhoea (p. 204.2).

Noriloxadn is given orally at least 1 hour betore, or 2 
hours after, food or milk.

In urinary-tract iníeaions the usual dose is 400 mg twice 
daily for 3 to 10 days. Treatment may need to be continued 
for up to 12 vveeks in chronic relapsing urinary-trad 
iníections; it may be possible to reduce the dose to 400 mg 
once daily if there is an adequate response vvithin the ĩirst 4 
weeks. A 28-day course of treatment with a dose of 400 mg 
tvvice daily should be given for acute or chronic bacterial 
prostaúús.

Doses may need to be reduced in renal impairment, see 
p. 335.3.

A single oral dose oí 800 mg is given in the treatment of 
uncomplicated gonorrhoea.

Eye drops containing 0.3% of norQoxađn are used to 
treat eye iníections.

The pivaloyloxymethyl salt of norQoxadn, norHoxađn 
pivoxil, is also used in some countries.

Adminisỉrotion in renal impairment. Oral dosés oi nor- 
íloxadn may need to be reduced in renal impaữment; for 
urinary-tract infections, 400 mg once daily should be 
given to patients with a creatinine dearance of 30 mL/mi- 
nute per 1.73 m2 or less.

The Symbol t  denotes a preparation no longer actively marketed
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Adverse Eữects and Precautions
As ỉor CiproHoxadn. p. 262.2.

Porphyría. The Drug Database for Acute Porphyria, com- 
pileđ by the N om egian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, đassihes norQoxacin as 
probably not porphyrinogenic; it may be used as a drug of 
ũrst chõice and no precautions are nẽeded.1

1. The Drug Database íor Acute Porphyrú. Avaiỉabỉe at: http://www. 
drugs-porphyria.org (accessed 04/10/11)

Interactìons
As for Ciproíloxadn, p. 264.3.

Antimicrobial Ađion
As for Ciproíloxadn, p. 26Ỉ.2, although norUoxatin is less 

.po ten t in vitro. Noríloxacin is not active against 
Chlamydiaceae, mycoplasmas, or mycobaaeria.

Pharmacokinetics
About 30 to 40% of an oral dose of noriloxacin is absorbed. 
Peak plasma concenơations of about 1.5micrograms/mL 
occur about 1 to 2 hours after a 400-mg oral dose; the 
presence of food can delay absorption. Noríloxacin is about 
14% bound to  plasma proteins. It is probably widely 
distributed, bu t iníorm ation ỉs limited. Noríloxacin 
peneưates well into tissues of the genito-urinary tract. It 
crosses the placenta. Relatively high concentrations occur in 
bile.

The plasma halí-liíe is 3 to 4 hours and may be prolonged 
in renal impairment; a value of 6.5 hours or more has been 
reported when creatinine dearance is below 30 mL/minute 
per 1.73 m2. About 30% of a dose is excreted unchanged in 
the urine vvithin 24 hours, producing high urinary 
concentrations; norQoxacin is least soluble at a urinary pH 
of 7.5. Urinary excxetion is by tubular seaetìon and 
glomerular hltratíon and is reduced by probenedd, 
although pỉasma concenơations of noríloxađn a re^ no t' 
generally aữected. Some metabolism occurs, possibly in the 
liver, and seveiaí metabolites, some with antibacterial 
activity, have been identihed in urine. About 30% of an oral 
dose appears in  the íaeces.

Preparotions
Proprietary Preporotiore (details are given in Volume B)

Sịngie ingredicnt Preparotionỉ. Arg.: Bio Tarbun; Floxamidn; 
Hoxatral; PriCoxadna; Memento NF; Neừonet; NorOol; 
Noroxin; NorsoL' Parcetin; Rittomine; Uro-Linfol; Uroíos; Uro- 
novag: Uroseptal; Urotem; Uroxadn; Wenflox: AustraL: Insen- 
sye+í NorBohexalt; Noroxin; Nuũoxib; Roxin; Austria: Floxa- 
cứv Zoroxin; Belg.: Zoroxin; Brax.: XndroDoxin; Flox; Floxadn; 
Floxanon Floxinot GenitoOoxt; NeoUoxin; Norf; Norfloxf; 
Norũoxasan; Norũoxil; Noríloxmed; Nondn; Quinolorm; 
Respexil; Uni Norỉlox; Uritrat; Uroseptab Uroưobel; Uroxazol- 
N; Canad.: Apo-NorUox; Chữf. Fulgrâm; china: Ai Li Ke (jZĨL 
3t); Jĩn Ya Jie (átísíỉt); Cz.: Gyiabloclc Nolidn; Fr.: Chibrox- 
ine; Noroxine; Ger.: Bactraddt: Barazan; Chibroxint; Hrint; 
Norflohexa]f; NorĐosalt: Norhox+; Norũuxx; Gr.: Alenbit; 
Azoxina; Constilax; Dirunez; Fluseminal; Grenis; Lemorcan; 
Lorcamin; Norodn; Ovinol; PistoĐl; Setanob Sinobid; Solasin; 
Steinadox; Urisold; Urobadcb Urospes-N; Vetamol; Zolmic 
Hong Kong: Ploxent; Janadnf; LexifIoxf; Mitatonin; Surílox; 
Uroctalt; Bung.: Nolián; ỉndia: Actìnox-400; Alllox; Anquin; 
Badgyb Bioũoxin; Denan Enteroũox; Flox; Floxiren; Gyrax; 
HarAox; Loxone; MeriUox; N-Flox; NegaĐox; Nitdin; Nor-U; 
Noralox; Noibactln; Norbid; NorOox; Norigyl; Norilet; Norin; 
Nonnax; Nomij; Nonit; Norvit; Norzen; Nox; OptoĐox; lnđon.: 
Pyrflox+: Israel: Apirolt; ItaL: DiperOox; Flossac NaOox; Nor- 
Đox; Noroxin; Renoxadn; Seberdm; Theanori; Utidna; urinon 
Jpn: Bacddab Mrứaysia: Janadn; NorĐoxin; Rexadn; Trizolin; 
Urinox; Urobadd; Mex.: Baxamed; Diỉoxacil; Ploxadn; Micro- 
xiin; Noúorox; Norbactint: Noroxin; Norquinot Oranor; Neth.: 
Chibroxolt; Noroxin+; NZ: Noroxin+; Phũipp.: EuroDoxt; Fas- 
qilont; Hamoreb Heivvin; Jaydisyn; Lexiflox; Lexinort; Norbac- 
tinf; Norex; NortramỶ; NRX; Sepdnor; Uritradn; Urobaddỷ; 
UtìAox; Utinor; Wỉnaflox+; PoL: Chibroxin; Nolidn; Norsept; 
PorL: Besũox; Chibroxol; Noroxin; UroOox; Rus.: Gyrablock 
(rHpa6jiox)f; Locsone (TIoicoh); NegaQox (Hera(ịuioKc)t: NoUdn 
(Hoantaa); Noibactin (Hopõarran); Noríadn (Hopộamni); Nori- 
iet (Hopraer); Normax (HopMaxc); Sotasin (Coộa3HH); ũtibid 
(ÍỠTHổHa); S.Afr.: Floxin; Noroxint; Utiũoxa; Utin; Singapore: 
Bexinoi; Foxgoria; Gyrablock; Loxone; Norbactin; Selnor Tri- 
zolin; Spain: Amicrobin; Chibroxin; Esdebint; Espedenỷ; 
Naliont; Norữokt; Noroxint; Senrot; Uroctalỷ; Xasmun; 
Su/etL: Lexinort; Switz.: Norílodn; Noroxin; Norsol; Thai.: 
Crossa; Ploximed; Foxin; Foxinon; Gonordn; Janadn; Lexíon 
Lexinort; Loxoneị; M-Flox; Manoũox; Medic Nor; Myíloxin; 
Noradn; Norbactin; Nordn; Noria; Norian; Norfassf; Norídn; 
NorOadl; Norũo; NorAodn; Norílox; Norũoxin; NorOoxpac 
Nortloxyl; Noriox; Norxadn; Noixia; Noxine; Noxinon Proxa- 
dn; Proxinor; Rexadn; SanorĐox; Setnon SnoHodn; Solexin; 
Urinox; Uritradnt; Vesxadnt; Xadn; Zinon Turk.: Noroxin; 
VAE: Uroxin; UK: Utìnor; Ukr.: Norbactin (Hop6aKTHH); Norílo-

hexal (HopộJiorexcaji)t; USA: Noroxin; Veneỉ.: Danilon; 
Noroxin
Muhi-ingredient Preporolions. Arg.: Nor 2; Urotem Dol; ỉndia: 
ActiHox-T; Actinor-MZ; Actinor-TZ; Amlbex-TZ; Bioflox-TZ; C- 
Dial; C-Nor Plus; Cinzole; Conaz; Dazonon Diaba-M; Diaba; 
Digyl; Duonon Dysnilox; Elnor-TZ; Emflox-TZ; Entamizole TN; 
Enteroflox-T; Fenigyl; Plontin; Gastogyl-M; Gramogyb Gramo- 
neg-TN; Harflox-T; Klassak; Lotinon Loxamet; Loxitin-P; Lox- 
one-T; Mangogyl; Mapgyl; MapgyL' Matinor, Matrix; Meganeg; 
MetnoX' Metronor-P; N-Flox D; N-FloxTZ; N-Tu; N-TZ; Nedge; 
Neflox-TZ; Nex-M; Nitdin-TZ; NM Powen Nogit-M; Nor T; Nor- 
Meơogyl; Nor-T; Noragyl-OZ; Noragyl; Noragyl; NorazoL Nor- 
banin-Z; Norbit; Nordys; Nortagyl; Norfazole; Norien TZ; Nor- 
ílox TZ; Norgrade; NorUet-A; Norin-MZ; Norin-TD; NorIex-TZ; 
Norlon; Normax TZ; Nonnide; Normint; Nomij-TZ; Norrit-Ord; 
Nomt; Nort; Norzee-TZ; Notisyni-LB; Notty; Nox-TZ; Noxigyl; 
NT-Z; NTD; NTD; Nugit-M; Okagyl; Oniílox; Parabactt; Power- 
gyl; Tinvista-NF; Mac.: Mictasol: Norilen.
Pharmocopoeial Preparotioos
BP 2014: Norũoxaán Eye Drops; Noríloxadn Tablets;
USP 36: Nordoxacin Ophthalmic Sotution; NorAoxadn Tablets.

Norvancomycỉn Hydrochloríde
S6-Demethyivancpmyán; A/-Demethylvancomyci n.
(5i )-(3S,6fi,7/?r22/?,23SÌ6S,36fl38a/?)-44-([2-0-(3-Amino-23,6-
trideoxy-3-C-methy)-a-i-/yxo-hexopyranosyl)-|3-o-glucopyra-
n o s y l]o x y }-3 -(c ạ rb a m o y lm e th y l) -1 0 ,1 9 -d ic h lo ro -
2,3,4,5,6,7,23,24,25,26,36,37,38,38a-tetradecahydro-
7,22,28,3032-pentahydroxy-6-[(2fl)-4-methyl-2-(amino)valer-
amido]-2,5,24,38,39-pentaoxo-22H-8,l l:18,21-dietheno-
23,36-(im inom ethano)-l 3,16:31,3S-dim etheno-l H,16 H-
[1,6,9]oxadiazacydohexadecino[43-mj[10,2,16]-benzoxadia-
zacyclotetracosine-26-carboxyllc acid, monohydrochloride.
C6sH73CI2N90J4,HCI=1471.7.
C45 —  91700-98-0 (norvancomyein).

Pharmacopoeias. In Chín.

Profile
Norvancom yàn is a glycopeptide antibaderìal wdth 
properties similar to those oí vancomydn (p. 386.2).

Novobiocin /SAN, rlNN)
Crystallinic Add; Novobiodna; Novobiocine; Novobiocinum; 
Novobiosiini; Novobiosin; PA-93; Sữeptonivicin; U-6591; 
Hoboõhoumh.
4-Hydroxy-3-[4-hydroxy-3-(3-methylbut-2-enyl)benzamido]-
8-methylcoumarin-7-yl 3-0-carbamoyl-5,5-di-C-methyl-a-t,- 
lyxóíuranoside. .
C31H36N A ,=612.6 
CAS — 303-81-1 

'um — 17EC19951N.
D escríp tion . Novobiodn is an antimicrobial substance 
produced by the grovvth o( Streptomyces niveus and s. 
ỉpheroidtỉ or related organisms.

Novobiocin Calcium ỊBANM, rlNNM)
Calcii Novobiocinum; Calcium Novobiocin; Novobiocina 
cálcica; Novobiocine Caldque; Novobiocinum Caldum; 
KanhLiniă Hoboômoumh.
{C31 H35N20 i i)2Ca= 1263.3
CAS — 4309-70-0.
UNII —  RHW5BU180N.

N ovobiocin Sodium  IBANM, rlNNMI
Natrii Novobiocinurh; Novobiodnà sódica; Novobiodne 
Sodique; Novobiocinum Natricum; Sodium Novobiodn; 
HaTprnă Hoboõmolimh. ■
C3,H35N2NaO,,=634.6 
CAS-  1476-53-5. ' 
um —  Q9S9NQ5YIY.

Pharmacopoeias. In  Fr. and us.
USP 36: (Novobiodn Sodium). A white or yellowish-white, 
odourless, hygroscopic crystalline powder. Freely soluble in 
vvater, in alcohol, in methyl alcohol in glycerol, and in  
propylene glycol; practically insoluble in acetone, in 
chloroíorm, and in ethen slightly soluble in butyl acetate. 
pH of a 2.5% solution in water is between 6.5 and 8.5. Store 
in airtight containers.

Proỉile
Novobiodn is an antibacterial which is struaurally related 
to coumarín. It is active against Gram-positive bacteria such 
as Staphylococcus aureus (induding m etidllin-reástant 
strains) and other staphylococd; Enterococcuí / 'aecaĩừ is 
usually resistant bu t E. /aecium may be sensitive. Some 
Gram-negative organisms induding Haemophilus influenzac

and Neữseria spp. are also susceptible, as are some strains of 
Proteus, but most of the Enterobacteriaceae are resistant. Its 
action is primarily bacteriostatic, although it may be 
bacteriddal against m ore sensitive spedes at high 
concentrations. It is an inhibitor of DNA gyrase and is 
eỉỉective ỉn  eliminating plasmids, but resistance to 
novobiođn develops readily in vitro and during therapy.

Although novobiodn has been used alone o r with õther 
diugs su ch as níam pidn or sodium íusidate in th e  treatment 
of iníections due to staphylococd and other susceptíble 
organisms, it has been largely superseded by other drugs 
because of the problems of resistance and toxidty.

Novobiodn is a potent sensitiser and hypersensitivity 
reactions are relatively common; they indude rashes, íever, 
and pruritus, and more serious reactions such as Stevens- 
Johnson syndrome and pneumonitìs. Jaundice and liver 
damage have occurred, although apparent jaundice may be 
due to a yellovv metabolite of the drug rather than 
hyperbilirubinaemia. O ther adverse ettects indude eosino- 
philia, leucopenia, thrombocytopenia, agranulocytosis, and 
haemolytic anaemia; gastrointestinal disturbances are 
conunon.

O í l o x a c i n  ỊBAN, USAN, rlNNỊ

DL-8280; Hoe-280; OAoksadnas; Oíloksasiini; Oíloksasin; 
Oíloxacine; Oíloxadno; OAoxadnum; RU-43280; OỘ/10K- 
caqna
(±)-9-Fluoro-2,3-dihydro-3-methyl-10-(4-methyl-1-piperazi-
nyl)-7-oxo-7H-pyrido[1,2,3-de]-l,4-benzoxazine-6-carboxylic
add.
C,8H20FN3O4=361.4
CAS — 82419-36-1; 83380-47-6.
ATC —  J01MA01; SOÌAEOÌ; 502AA16.
ATC Vet —  QMIMAOI; QS01AE01; QS02AA16.
UNII —  A4P49JAZ9H.

Pharmocopoeias. In Chín., Eur. (see p. vu), Jpn, and us. 
Ph. Eur. 8: (ODoxadn). A pale yellovv or bright yelIow 
ciystalline povvder. Slightly soluble in water and in  methyl 
alcohol; slightly soluble to soluble in  didỉloromethane; 
soluble in gladal acetic add. Store in airtỉght containers. 
P ro tea írom light.
USP 36: (Oíloxadn). Pale yellovvish-vvhite to Iight yellovv- 
ish-white crystals or crystalUne povvder. slightly soluble in 
water, in alcohoỉ, and in methyl alcohol; spaiingly soluble 
in chloroíorm. Store at a temperature of 25 degrees, 
excursions permitted between 15 degrees and 30 degrees. 
Proted from light.

OAoxacin Hydrochloride ỊBANM, riNNMi
Hidrodoruro de oíloxadno; OAoxadne, Chlorhydrate d';
Oíloxacini Hydrochloridum; OộnoKcaquHa rnflpoxnopnfl. .
CLÍHMFN30*HCÌ=397.8
ATC —  J01MA01; S01AE01; S02AA16.
ATC Vet —  QM1MA01; QS01AE01; QS02AA16.
UNII —  I2UWV3Ỉ5WA

Uses and Administration
OHoxadn is a Quoroquinolone anũbacterial used similarly 
to áproĐoxacin (p. 261.2). It is also used in chỉamydìa or 
Chlamydophila iníections induding nongonococcal urethritis 
(p. 177.1 and p. 212.3) and in mycobacterial iníenions such 
as leprosy (p. 188.3) and tuberculosis (see under Uses and 
Adminỉstration of CiproQoxadn, p. 262.2).

OHoxadn is given orally as the base or by intravenous 
iníusion as the hydrochloride. AU doses are expressed in 
terms of the base; oUoxacin hydrochloride 220.2 mg is 
equivalent to about 200 mg of odoxacin.

The usual oral or intravenous dose ranges from 200 mg 
daily to 400 mg tvvice daUy dependỉng on the severity and 
the nature of the iníection. Oral doses o{ up to 400 mg may 
be given as a single dose, preíerably in the mom ing. For 
intravenous use a 0.2% solution is iníused over 30 minutes.

An oral dose of 200 mg tvvice daily ỉor 3 days is suitable in 
women with acute uncomplicated cystìtis. A 6-week course 
of treatm ent with an oral dose of 300 mg twice daily should 
be given for chronic bacterial prostatitis. A single 400-mg 
dose of ofloxacin may be given orally !or uncomplicated 
gonorrhoea.

Oral doses of 400 mg daily given with dofazimine and 
m inocydine or 400 mg monthly given with riíam pidn and 
m inocydine have been recom mended by WHO as 
altcmative multidrug therapy regimens for multìbadUary 
leprosy. As an alternative regimen for single-lesion 
paudbadUary leprosy WHO suggests a single dose of 
oĐoxadn 400 mg vvith riỉampidn and minocycline.

OSoxadn is used topically as 0.3% eye diops for the 
tteatm ent of conjunctivitìs and comeal ulcers caused by 
susceptible sưains of bacteria. It is also used as 0.3% ear 
drops for the treatment of otitis extema and otitis media.

AI1 CTOss-reíerences refer to entries in Volume A

http://www
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For details of reduced doses in hepatic or renal 
impairment, see p. 337.1.
Revievvs.

1. Todđ PA. Fauỉds D. Oũoxacỉn: a reappraisaỉ o ỉ iu  antỉmicrobiaỉ activịty, 
pharmacology and tberapeuĩỉc use. Drugs 1991; 42: 825-76.

2. Onrust sv, tí ai. OAoxadn: a reappraisaỉ of iu  use in the management of 
genitourinary ỉract iníections. Druýs 1998; 56: 895-928.

3. Simpson KL, Markham À. Oũoxadn otic solution: a revicvv o! its use in 
the management of ear iiưecrỉons. Drugs 1999; 58: 509-31.

4. VVai TKH, Tong MCF. A heneíìt-risk assessment oỉ oAoxacin otìc Sỡlutíon 
ỉn ear iníection. Dru$ Safety 2003; 26: 405-20.

Administration in hepcrtic impairment. The dearance of 
oQoxadn is reduced in patíents with severe hepatìc 
impairment or drrhosis and lower doses should be used; a 
maximum oral dose of 400 mg daily has been recom- 
mended.

Administrcrtion in renal impairment. Lower doses of 
oũoxadn may be necessary in  patìents with renal impair- 
ment. After the usual initial oral dose (see Uses and 
Adminisưatìon, p. 334.3), subsequent doses are adjusted 
according to creatinine dearance (CC):
• c c  20 to 50 mL/minute: doses halved to 100 to 200 mg 

daily or the usual dose is given every 24 hours
• c c  less than 20 mL/minute: dose reduced to 100 mg 

every 24 hours
• patients on haemodialysis or peritoneal dialysis: 100 mg 

ẽvery 24 hours

BCG toxicity. For mention of the possible use of oũoxacin 
to reduce the inddence of toxidty after BCG intravesicular 
instillation, see p. 2379.3.

Tuberculosis. For mention of the use of oũoxadn in the 
treatm ent of tuberculosis, see under Ciproũoxadn,
p. 262.2.

Adverse Effects and Precautions
As for CiproĐoxadn, p. 262.2.

Symptomatic hyperglycaemia and/or hypoglycaemia 
have been reported, usually in diabetics vvho are álso 
taking hypoglycaemics or insulin. Such patients should 
have their blood-glucose concenơations dosely monitored 
and if signs or symptoms of glucose disturbances develop, 
oHoxadn should be stopped.

A reduction in  blood pressure may occur rarely after 
intravenous iníusion. Similarly, sudden reductions in blood 
pressure may occur when intravenous oBoxadn is given 
with hypotensive drugs. Cardiovascular íunction should be 
monitored in such patients and in  those also receiving 
barbiturate anaesthetics.

Oũoxacin eye drops may increase the risk of comeal 
períoration in those vvith pre-existing comeal ulcers or 
epithelial deíects.

Breast feeding. The American Academy of Pediatrics has 
stated that no adverse effects have been seen in breast-fed 
iníants vvhose mothers were receiving oOoxadn and that 
it is thereíore usually compatìble with breast leeding.1 
However, in a study3 of 10 women given oOoxadn after 
termination of pregnancy, drug concentrations in breast 
milk w ere suMdently high to recommend that the use of 
oAoxadn in lactating women should be avoided.

1. American Academy of Pediatrìcs. The transfer of drugs and Oỉher 
Chemicals Into human milk. Pediatría 2001; Ỉ08: 776-89. [Retíred May 
2010] Correction. ibid/, 1029. Also avaỉỉable ac; http://aappolicy. 
aappublications.org/cgi/coment/full/pcdiatria%3b 108/3/776 (accessed 
27/05/04)

2. Gìamarelỉou H. et aĩ. Pharmacokinetỉcs of three newer quinolones in 
pregnant and laaating vvòmen. Am JMed 1989; 87 {suppl 5A): 4 9S -5 ỉs.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, classiỉies oQoxadn as prob- 
ably not porphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed.1 

1. The Drug Database íor Acute Porphyria. Avaỉỉable at: http.7/vvww. 
drugs-porphyria.org (accessed 04/10/11)

Interactions
As for CiproBoxadn, p. 264.3.

Use of oũoxadn with drugs that alter blood-glucose 
concentrations increases the risk of blood-glucose dis- 
turbances.

Antìmicrobial Adion
As for CiproĐoxadn, p. 265.2.

Oíloxadn is more actìve than dproQoxadn against 
ơtlamydia trachomatìs. It is also active against Mycơbaữeríum 
leprae as well as M. tubtrculosis and some other Mycobacterium 
spp. Synergistic activity against M. leprae has been reported 
between oĐoxadn and riỉabutin.

The optically active S-(-)-isómer levoAoxadn (p. 315.3) 
has tvvice the activity oí the racematé oũoxadn.

Resistance has been reported in some strains of Neừseria 
gonorrhoeae.

Pharmacokinetics
Oíloxacin is rapídly and well absorbed from the 
gastrointestinal tract. Oral bioavailability is almost 100% 
and a peak plasma concentration ot abou t 3 to 
5 mlcrograms/mL occurs 1 to 2 hours aíter an oral 400-mg 
dose. Absorption may be delayed by the presence of food, 
but the extern of absorption is not substantialỉy affected.

About 25% is bound to plasma proteins. O ữoxadn .is 
vvidely distributed in body ũuids, induding the CSF, and 
nssue penetration is good. It crosses the placenta and is 
distributed into breast milk. It also appears in the bile.

The elimination of oAoxadn is biphasic; haU-lives of 
about 4 to 5 and 20 to 25 hours have been reported for the 2 
phases, respectively. In renal impairment values of 15 tó 60 
hours have been reported. There is limited metabolism to 
desmethyl and N-oxide metabolites; desmethyloíloxadn 
has modẽrate antỉbacterìal activity. Oũoxadn is eliminated 
mainly by the kidneys. Excretion is by tubular secretion and 
glomerular Sltratíon and 65 to 80% of a dose is excreted 
unchanged in  the urine over 24 to 48 hours, resulting in 
high urinaiy concenttatìons. Less than 5% is excreted in the 
urine as metabolites. From 4 to 8% of a dose may be 
excreted in the íaeces.

Only smaỉl amounts of oAoxadn are removed by 
haemodialysis or peritòneal dialysis.
Reíerences.

1. Lamp KC, et aỉ. Oũoxadn dinicaỉ phannacokỉnetía. Clin Phamaeoỉdnet 
1992; 22: 32-46.

Preparations
Proprietary Preparotions (detalls are given in Volume B)

Single-ingredient Preparations. Arg.: Floxib Ingeũoxt; Klonal- 
Box; Newflox; OBox; OtoBox; Quinomed; Raíodlina; Austral.: 
OcuBox; Austrũr. ĩ loxab OBoxt; Tarivid; Beĩg.: DocoBoxadnet; 
Tarivid; TraBoxal; Braz.: Plogứax; FIoxina; ploxstat; Genoxađn; 
Nostil; OBox; Canad.: Apo-Ofloxf; Ocuũox; Chile: OŨOK Poen- 
floxf; China: An Fu Le ( í:® # ); Anli ($?!]); Ao Di Fu Kang 

Ao Wei Te ( * ! # ) ;  Aoíuxmg (ÀMỄÊ.); Bei u  De 
(M at#); Oi Ke Luo ịi&õỉ^); Dong Kang Ming Fei
Ning Da (ÍPÍiẾ); Geịluoxian (MỈBill); Hao Te (?Ế#); Heng 
Run (tìiS); JieFu (# # ) ;  Nuo Qịng (^W ); Pu Guang (#3fe); 
Rui Da (SÌẺ); Tal Fu Kang (* « ,£ ) ;  Tanvid (SHRliậpB); Xin 
Long (ítáỀ); Xinlituo Yan Hua Xing (S l^ S ); Yang
Da Ning (PBÌẺÍ); Zanodn (Sfi®/ifc); Cz.: FloxaI; OQoxin; 
Tarividt: Taroũox; Zanodn; Denm.: Exoón; Tarividt; Fin.: Exo- 
dn; Tarivid; Fr.: Exodne; Monoũocet; OAocet; Ger.: Floxal; 
Gyroũoxt; Oũohexalt; Oũoxt; OĐoxbetat; Tarivid; Uro- 
Tarìvid: Gr.: Ermoían; Exodn; Grenis-Oflo; Hetadoxadn; Oũo- 
collyre; Tabrin; Urimax; Htmg Kong: Flovid; Floxanf; Lessin; 
Maproxadnt; MarĐoxadnt; Ofus; Puiritob Quotavil; Tarivid; 
Vĩotísone; Hung.: Floxal; OQogen; Tarivid; Zanocin; Inétta: 
Abot Aflox; Agroũox; Alodn; Alob Alox; Alproxen; AriAox; 
ArviAox; Asiflox-OZ; Asiílox; AtoĐox; AviOox; B-Flox; Bacten 
Bactot' Bactoữ; Bekken Bestoũox; BidoHox; Bio Flo; Bioíast; 
Bioff; Bloa; Broũox; Bru-O; C-Flox; Cadob Canodn; Casũox; 
CG Flox; Chekmet; Cinũox; Cloídn; Covax; Cozan; Croỉ; 
Cudn; Curadex; CyĐox; Denol; Doact; Duỉlox; E-Flox; Ecoílox; 
EQobid; Emucin; Entoí DPS; Essasin; Esterũox; Euíox; Exodn; 
Falcon; Festive; Fixiflox; Flex; Flobadn; Flogard; Plodda; Flow; 
Flox-200; Flox-0; Floxar; Floxicontin; Floxil-0; FIoxine; Flox- 
ole; Floxui; Floxzen; GBO; Genũox; GFlox; Gilílox; Glohy; 
Gyroílox; Harpoon; Hineoũox; Hoflo; Indodn; Indoí; Inílobaa; 
Inílobid; Inflox; Iníoxln; JQo; Jox; Kaiílox; KureQox; Laũox; 
Lexoí; Loít; LogAox; Loxin; Magoí; Megaílox; Mep-Orva; Meu- 
flox; Mintoí; Motcare; Moflo; MonoDox; NBox; Neobid; Neva; 
Nida; Niolox; Nott; Novoĩran; O-Cebran; 0-Fact; O-Quin; O- 
Tab; OA; Obactin; Obid-ER; Obit; Odn; Odz; Ocucin; Oculone; 
Of Plus; Of; o íac  Oíadn; Olal; Ofax; Oíbid; Oícare; oícura; 
Ofeb oíelder; Ofet; 0£fy; Ofia; Oíkab; OOcair; OFL; Ofla; Ofla- 
bin; oílacin; oílact; OOagard; OHage; OĐahill; Of]ak, oílamed; 
OĐaquin; Oflas; OQaset; Oũatoon-OZ; OAatoon; Oílavid; Oũa- 
win; Oflee; otlem; Oflen OQex; Oílict; Oflin; Oflo; OAocos; 
OAoday; Oũoden; OQog; Oũoine; Ollomac Oflomil; OAomits; 
Oílon; OÍIopar; Oũopip; Oũoren; Oílostar; OĐotas; OAotec; 
Oíloter, Oũovid; Oflox; OOoxen; Oíbcdn; Ofly; 0£med; Ofnet; 
Ofnij; Ohiis; Ofo; Oíor, Otoxin; OfpiI; Oữal; Ofran; Oỉras; Ofsis; 
olspan; otspin; oítadn; Oftar, Oítarx; o ítec Oỉtum; otven; 
Ofwin; Oízac; Ofzen; Ojen; Okaflox; Okil; Oks; 01; 01fì; 01fic; 
Olío; OUfe; Olpit; oltaun olumpil; OmeAox; Opeq; Opex; 
Ophan OQN; Oqueen; Orixa; Osani-DS; Osani-M; Osani; Ose- 
ỈIox; OsSox; OshQox; Osiũox; Otago; Otic; Oxal; Oxalic; 
Oxdrin; OxUlox; Oxit; Oxo; Oxoism; Oxop; OxwaI; Oza; Tari- 
Hox; Tarivid; Zanodn; Indữn.: Akilen; Danotlox; Eíexint; Ethi- 
ũox; Plotavid; Floxanf; F!oxika; Loxinten Meỉoxa; Nilavid; 
Nuỉahoqo; Ostrid; PharAox; Poncoquin; Qipro; Quinovid; Rilox; 
TariAox; Tarivid; Taiivid; Zelaveb Zyflox; IrL: Biravid; Exodn; 
Tarivid; Israel: Oũodex; Oũox; Oũoxadna; Tarivid; Uro- 
Tarividt; ItaL: Exodn; OQodn; Jpn: Tarìvìd; Malaysia: EvaHox; 
Healoxt; InoHoxt; MedoAoxine; Ofdn; Oíloxol; Tarivid; Zano- 
dn; Mex.: Bactodn; Flonadn; Flosep; Floxil; Hoxstat; porxanix; 
Loxtevh OcuAox; Oxken; QuiAural; Rixivoc; Zanodnf; Neíh.: 
Tarivid; Traũoxal; Norw.: Tariviđ; Phữipp.: Cinoũox; Delbysen; 
DizoBox; Dolocep; Effexin; Exogan; Flodemex; Flovid; Flox; 
Floxagen; Floxwin; Floxy; Fluraxid; Gonodn; Gyros; Iũox; Imo-

flox; Inollex; InoAox; Iquinol Odc Iquinob Itex; Keídl; Lofec- 
tion; Loxin; Mergexin; Ofbeaf Oídn; Oũadon; OAosyn; Onexa- 
dn; OtoAox; Oxyũox; Ponebac; ProzuỶ; QiAon; Qinolon; 
SensoBox; Terioxan; Vioson; Zofex; PoL: Floxal; Tarivid; PorL: 
BactoBox; Bioquil; Exodn; Floxedol; OAocet; Tarìvid; Rus.: 
Dandl (/Ịamnui); Floxal (4>Jioxcan); Geoílox (H*e<xjM0Kc); OQo 
(Oq>no); OBodde (OquioipiA); OBoxabol (0$jtOKca6on); Oũoxin 
(OtịuioKCHH); Taricin (TapmtHH); Tariíerid (TapaiỊiepxa).' Tarivíd 
(TapHBHn); UrúBox (YHHiịuiOKC); Zanodn (3aHOUHH); Zoflox 
(3oộjiokc); S.Afr.: Exodn; Octin; TaBoc Tarivid; Zanodn; Sin­
gapore. ABadn; Akilen; Flovid; Fugadn; Oídn; Tarivid; Spain: 
Exodn; OBovin Sumox; Swed: Tarivid; Switz.: Floxal; Tarivid; 
Thai.: Exocừi; Floxyf; HyBox; Konovid; MiBoxin; 0-FIox; Ocd- 
dal; Ocin; Ofadn; OBa; OBo; OBobac OBocee; OBomet; OBox; 
OBoxa; OBoxdn; Orivid; Qừiolon; Seradn; Tarivid; Travid; 
VesoĐox; Viotìsone; Turk.: Drovid; Exodn; Gữasidt; Kozoksin; 
MeneBoks; MenoBoks; 0£kozin; OBodde; OBoks; Tarivid; Uro- 
sm; UK: Exodn; Tarivid; Vkr.: Floksan (<bnoícaH); FIoxal 
(<ba0Kcaa); OBo (Oộno); OBohexal (OệjiorexcaJi)t; OBoxin 
(OệaoKCHH); Zanodn (3aaoitHH); USA: Floxin Otic Floxiii; Ocu- 
Box; Vene2.: Floxstat; Norlamine; OBox; PoenBox.

Multi-ingredient Preparalions. Indìa: A-Flox M; A-Flox-OZ; A- 
Flox; Abof-NZ; Abof-OZ; Adeflox-0; Aflox-OZ; AFlox-TZ; Alo- 
dn-OZ; Alodn; Alof-T; Alox-OD; Ariflox-OZ; ArilU-OZ; Armbid 
OZ; Andflox-OZ; Atasol; Atoflox-OZ; AviBox-M; Avưiox-OZ; 
AvUlox-ST; AvlĐox-TZ; Bacter-M; Bacter-NZ; Bacter-OZ; Bac- 
ter-TZ; Bactezoa-LB; Bactoíf-OZ; BaseBox OZ; Bekker-M; Bek- 
ker-OZ; BestoBox N; Bio£ast-OZ; Biosín; BonBox; Brakke; Bro- 
Box Plus; Bru-OZ; C-Flox-M; C-Flox-OZ; Canodn-OZ; CasBox- 
OZ; Casflox-TZ; Chekmet-O; Clnflox-OZ; Clofdn-M; Clofdn-T; 
Covax-OZ; Cozan-0; Cozan-T; Cudn-O; Cudn-T; Diot Doact- 
TZ; Doloket-O; DTO; Duddal-OZ; Duochek; Ecoflox-OZ; Edi- 
lox-OZ; Edilox-S; Emudn-TN; Essasin-OZ; Esterflox-OZ; Euíox- 
O; Eufox-TZ; Exopred; Falcon-TZ; Fem; Pestive B; Pestive D; 
Festive-OZ; Festive-TZ; Fúãflox-D; Fbdflox-H; Fixiflox-OZ; Fla- 
gynor; Flex-OZ; Flexril-Ord; Flobadn-OZ; Flobadn-TZ; Hogard- 
O; Florida-T; FIow-OZ; Floxaquln-0; Floxar-OZ; Floxine-NT; 
Floxúie-OZ; Floxole-MZ; Floxole-NT; Floxole-OZ; Floxur-TZ; 
Floxzen-M; Floxzen-OZ; Floxzen-ST; Fouz; Ftz; Fydof; Gazaỉ-0; 
Genllox TZ; Geryl-O; GFlox-OZ; Gic-O; Glofty-D; Glofty-OZ; 
Harpoon-DD; Harpoon-TZ; HoBo-O; Hoflox-0; Indodn-D; 
Indocin-OZ; Indoí OZ; Inflobact-D; Inflobaa-OZ; InBobid TZ; 
Inflobid-D; Inflobid-NXT; Inflobid-OZ; Inflox-OZ; Infoxin-OZ; 
Jflo-OZ; Jox-TZ; Kareof-OZ; Ketlur Plus; KetoBox; Kooz; Kure- 
Đox-OZ; LaBox-O; Lamizol-0; Lexoỉ-OZ; Lexof-TZ; Logflox-OZ; 
Loobid; Lumigard; Magof-OZ; MCFlox-OZ; Megaflox-M; Mega- 
flox-TZ; Meganor Meuflox-OZ; Mintof-OZ; Mof-OZ; Moícare- 
TZ; Moflo-OZ; NBox-OZ; Netazox-OF; Netflox-OZ; Neva-OZ; 
Niolox-D; Niolox-OZ; Nita-O; Nitazet-0; Nitãx-O; Nỉzonide-0: 
Noff-OR; Normet; o  6■ O; O-Cebran-O; 0-Cebran-OZ; O-Dex; 
0-Fact-OZ; 02; 02H; Obactin-OZ; Obactin-TZ; Obid-OZ; Obid; 
Obit-M; Obit-OZ; Obit-TZ; Ocepred; Ociz-OR; Oí-M; Ofac-0; 
Ofac-T; Ofadn-M; Oíadn-O; 0£adn-TZ; Ofal-M; 0£al-0Z; Oíal- 
TZ; 01ax-TZ; Ofbid-OZ; Ofcare-NT; Oícare-OD; Ofcura-OZ; 
Ofdaz; Oídex; Ofelder-D; Oíelder-PA; Ofet-D; Ofet-H; Oíet-O; 
Ofet-T; Ofia-OZ; Oflcab-OZ; Ofkaứ-OZ; Ofla-OZ; Ofla-TZ; OBab- 
OZ; OBab; Oflabin+LB; Oflabin-TZ; Oũadn-DX; Oũadn-P; 
Oflaa-M; Oflact-OZ; 0flagard-0; OBagard-OL; Oflage-OZ; 
OĐamed-MN; Oflamed-OZ; Oflamed-TZ; OBaquin-M; OBaquin- 
OZ; 0flark-0; Oflas-OZ; Oflaset-OZ; Oflatoon-MZ; OĐavid-TZ; 
OBavid; OBawin-OZ; Oflawin-TZ; OBee-M; Oflee-NT; Oflee-OZ; 
Oflem-D; Oflem-OZ; OĐer-TZ; Oflict-OZ; OBin-TZ; Oflina-OZ; 
Oflo-D; OĐo-DT; OBo-M; Oflo-OZ; OĐo-TZ; Oflocos-OZ; OBo- 
cos-TZ; Ofloday-OZ; OBoden-O; Ofloden-T; Ofloine-OZ; OBo- 
mac-TZ; OBomet; Oflomil-OZ; OĐon-OZ; Ọflon-TZ; OBopar- 
OR; OBopỉp-O; Ofloren-OZ; Ofloren-TZ; Oflostar-D; Oílostar- 
M; Oflostar-OZ; Oflostar-TZ; Oflotas-OZ; Oflotec-0Z; OBox D; 
OBox TZ; Oflozen-D; Oflxdn-TZ; Ofly-OZ; OFNfc Ófmed-OZ; 
Ofnet-OZ; Ofnida-LB; Oínida; Oừũs-OZ; Ofo-OZ; Ofo-TZ; Ofor- 
OZ; 0fpil-0; Ofpil-TZ; Ofral-OZ; Ofral-TZ; Ofran-OZ; Ofsis-OZ; 
Ofspan-OZ; Ofspan-TZ; Ofspin-OZ; Oft; Oftadn-OZ; Oftec-M; 
Oftech-OZ; Oítini; Oftum-OZ; Oftum-TZ; Oftwo; Ofven-TZ; 
Ofwin-OZ; Ofzac-OZ; Ofzen-OZ; Ofzo; Ojen-OZ; Ojen-TZ; Oka- 
Box M; Okaflox-TZ; Okil-OZ; Oks-OZ; 01ey-0Z; 01B TZ; OIB-O; 
Olfic-OZ; Olfon-OR; Olde-M; OIife-OZ; 01ife-TZ; Olde; Olpit- 
NZ; 01pit-0Z; 01taur-TZH; Omeflox-KT; On-OZ; 0niz-O; Opeq- 
OZ; Ophar-OZ; OQN-O; Oqueen-OZ; Orilo; Ortlo; O rin-O ; 
Omi-O; Omidox; OmiĐox; Omilox; Omot Oroflox-OZ; Osani- 
D; Osani-NT; Osani-O; Osanl-T; OsBox-OR; Osiflox-OZ; Osi- 
flox-TZ; Ospol-OZ; Ot; Otago-O; Otek-O; Otic-O; Otichek; Otì- 
Box; Otodn-O; Oxadn-OZ; Oxalic-NZ; Oxdn-Ord; Oxdrin-D; 
Oxdrin-Ord; Oxiílox-OZ; OxiĐox-TZ; Oxlt-OZ; Oxo-D; Oxo-M; 
Oxo-Ord; Oxo-TZ; Oxoism-OZ; Oxop-D; Oxwal-OZ; Oxwal-TZ; 
Oxyna; 0za-0; Sattogyl-O; Saơomax-O; TariBox Plus; Mex.: 
Oredl NF; phũipp.: Exopred; Rus.: OBomelid (OộaoMaiaa); 
Thai,: Exopred; ukr.: OBocain (OộaoraHH); Oíor (Oộop); TiBox
(THỘjlOKC)f.

Pharmacopoeial Preparolionỉ
USP 36: OBoxadn Ophthalmic Solution; OBoxadn Tablets.

Oleandomycin Phosphdte IBANM, riNNMi

Fosfato de oleandomicina; Oleandomicina,! fosfato- de; 
'óléandomycme, Phõsphate d'; ơeandomycmi Phosphas; 
PA-105 (oléandòmycin), ÕneaHflOMBL|HHa CDócộaT. 
(2/?,3S,4fl,5S.6S,8ff,10ff,'l:lS,12/?,í3^3-(2,6-Dideoxy-3-O- 
methyl-ad.-orafc>/no-hexopyranosyloxy)-a,8-epoxymethano' 
11 -hydroxy-2,4,6,10,12,13-hexamethyl-9-0)<0-5-(3,4,6-tri-

The Symbol t  denotes a preparation no longer actively marketed
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deoxy-3-dlmethylamino-p-D-j<y/o-hexopyranosyloxy)tride- 
carv-13-olide phosphate. ■ - .
C3sH61NOt2,H3P04=785.9
CAS —  3922-90-5' (oleandomyan); 7060-74-4 (oleandomyan 
phõsphate). ■ ''
■ẢTC — J01FAÓ5 ’ ■
ATC \/et —  QJ0ĩFẢ05 _ 1 '
UNỊỊ— 8681hÌ0C27P

ProPlẹ
Oleandomydn is a macrolide antibaaeríal produced by the 
grovvth of certain strains of Strcptomyccs antibioticus with 
actions and uses sỉmilar to those o{ erythrom ydn (p. 291.2). 
It has antimicrobial activity weaker than that of eiythro- 
mytín. It has been given orally or inưavenously as the 
phosphate in the treatment of susceptible iníections. 

Troleandomydn (p. 385.2) is the triacetyl ester.

Preparations
Proprietary Preporalions (details are given in Volume B) 

Muhfingredient Prepornlions. Rus.: Oletetrin (O/iererpnH).

Orbifloxacin /SAN, riNNi

ÒrbiÁoksasiinVỔrbiAoxacíne; OrbiAoxacino; Orbiíloxacinum;
OpÓMỘPOKCaqnH.
l-Cyclopropyl-7-(cứ-3,5-dimethyl-l-pìperazinyl)-5,6,8-tri- 
fluorò-1r4-dihydrof4-oxo-3-quinormecarboxylic add. 
Q,Há,F3N303=39S>
CẢS —  113617-63-3.
ATC Vet —  QJ01MA95.
UNII —  660932TPY6.

Pharmacopoeias. In us. In Eur. (see p. vii) for veterinary 
use only.
Ph. Eur. 8: (OrbiQoxadn for Veterinary Use). vvhite or pale 
yellow, crystals o r crystalline povvder. It exhibits 
polymorphism. Very slightly soluble in vvater; practịpally- 
insoluble dehydrated alcohol; soluble in glađal_acetic add. 
USP 36: (OrbiSoxadn). w hite  to pale yellovv, odourless 
crystals or crystalline powder. Very slightly soluble in water, 
in  methyl alcohol, and in  chloroíorm; ptactically insoluble 
in alcohol and ìn diethyl ether; soluble in acetic acid. pH of a 
1% solution in vvater is between 6.5 and 7.8.

Pix>fìle
Otbiíloxadn is a ũuoroquỉnolone antibacteríal used in 
veterinary m edidne for the treatm ent of susceptible 
inỉectionỉ in  dogs.

Preparotíons
Phormocopoeial Preparations
USP 36: OrbiHoxaan Tablets.

Oritovancin ỊriNNỊ

LYt3 3 3 3 2 8 ; O ritáv a n c in a ; O r ita v a n c in e ; O r itạv a n c in u m ; 
OpvtraBaHUMH.' :  .

^(4"/?)-22-0-(3-A m ino-23,6-trideoxy-3-C -m ethyl-a-L-arab;V )o- 
hexopyrariosyl)-W 3*-[p-(p-chlorophenyl)benzyÓ vancom ycin . 
Q a H s Á ^ o ỏ ì ^ l 793.1 '
CAS —  171099-57-3.. ■
ATC —  J01XA05.
ATC, Vet —  QI01XA05.
UNII —  PỤG62FRZ2E

Orítavancin Phosphate iriNNMl 

Fosfeto. d e ' o r ita v a n d n à ; O r ita v a n d n  D ip h o sp h a te  (USAN)r 
p r t ta v a n d n é , P H osphate  d ‘; O r ita v a n d n i P h o sp h as; O p n ra -  
BaHUMHa dtocệaT .'’ ■ ,
C86H97Cl3N,D0 ỉ v 2H3P 0 4= 1 989.1 
C45' —  192564- 1 4-0.. .
ÁTC —  'jQlXÀ05. ;
UNIL—  VL\P93MKZN.-r

Proỉile
O r ita v a n d n  is a  l ip o g ly c o p e p tid c  a n t ib a c te r ia l  u n d e r  
in v e s tig a tio n  fo r  th e  t t e a tm e n t  o f  c o m p lic a te d  in l e a io n s  o f 
th e  skxn a n d  so ft t issu e s  d u e  to  G ra m -p o s itiv e  b a c te ría .

R e íe re n c e s .1'* S ee  a lso  u n d e r  Ư ses  a n d  A d m in is tr a t io n  of 
T e la v a n á n , p .  3 7 3 .1 .

ỉ. Van Bambtkt F, it ai. Glycopepdde antỉbỉotỉcs: írom convcntíonal 
moỉecuỉes to new derivativrs. ÒruỊỊS 2004; 64: 913-36.

2. Ward KE. et al. Oiitavantín—an ỉnvestỉgatỉonal glycópepóde andbỉotỉc. 
Expert ữpin Irtvat Drugs 2006; 15: 417-29.

3. Poulakou G, GUmarelỉou H. Oritavandn: a new promỉsing agent in the 
treannent oỉ iníectíons due to Gram-posỉtive pathogens. Expcrt Opm 
Invat Drugs 2008; 17: 225-^3.

4. Crandon J, Nỉcoỉau DP. Orỉtavandn: a potentỉaỉ vveapon ỉn the battle 
agaỉnst serỉous Gram-posítivc pathữgcns. Futurt Microbioi 2008; 3: 251- 
63.

5. Rubỉno CM. et a i  Orìtavandn popụlatíon pharmacokinetỉcs ỉn healthy 
subjects and patỉenis wỉth comjkỉcited skỉn and skỉn stm aure Iníectioni 
or bactcremia. Aĩtíimiơob Agents Chemother 2009; 53; 4422-8.

6. Zhanel GG, ct ai. New Upogỉycppeptídes: a comparatìve revỉew oí 
dalbavandn. orỉtavandn and teiavăndn. Drup 2010; 70: 859-86.

Ormetoprim IUSAN, riNNi
NSC-95072; Ormetoprima; Ormétoprime; Ormetoprimum;
Ro-5-9754; OpMeTonpMM. , -
5-(4,5-Dimethoxy-2-methylphenyl)methyl-2,4-pyrimldine-
diamine.
C,4H,8N402=2743 .
C45 — 6981-18-6. 
u m  — M3ẸẸS94984.

Profile
ị .......................................................................................................
ị Ormetoprim ỉs a diaminopyrimidine antibacterial used 
i similarly to trữnethoprim (p. 383.2) as a sulíonamide 
! potentiator, in veterinary medidne. Preparations usually 

contain 1 part of ormetoprim to 5 parts of suUonamide.

O x a c i l l i n  S o d i u m  IBANM, USAN, rlNNMI 
(5-Methyl-3-phenyl-4-isoxazolyl)p>enicillin Sodium; Natrii 
Ọxacillinum; Oksacylina sodovva jednowodna; oksasilliinina- 
triummonohydraatti; Oxacilin sodná sũl monohydrát; 
Oxadlina sódica; Oxacilline Sodique; Oxadlline sodique 
monohydratéẹ; Oxadllinnatriummonohydrat; Oxacillinum 
natricum monohydricum; Oxadllinụm Natrium; P-12; SQ- 
16423; Haĩpnii OKcaqnnnnH.
Sodium (6/?)-6-(5-methyl-3-phenylisoxazole-4<arboxamido) 
penicillanate monohydrate.
C,9HieN3Na05S,H20 =441.4
CAS -  66-79-5 (oxacillin); 1173-88-2 (anhydrous oxacillin 
sodium); 7240-38-2 (oxaơllin iodium monohydrate).
ATC —  J01CF04. .
ATC Vet —  QJ01CF04.
UNII —  GOV6C994Q5 (oxacillin monohydrate); 4TWD2995UP 
(anhydrous oxadllin sodium).

Pharmacopoeias. In Chín., Eur. (see p. vãi), and us.
Ph. Eur. 8: (Oxadllin Sodium Monohydrate). A vvhite or 
almost vvhite powder. Freely soluble Ũ1 vvater; practically 
insoluble in dichloromethane; soluble in methyl alcohol. A 
3.0% solution in water has a pH of 4.5 to 7.5.
USP 36: (Oxadllin Sodium). A fine vvhite crystalline 
povvder, odourless or having a slight odour. Freely soluble in 
vvater, in dimethyl sulíoxide, and in methyl alcohol; slightly 
soluble in dehydrated alcohol, in chloroform, in methyl 
acetate, and in pyridine; insoluble in ether, in ethyl acetate. 
in ethylene chloride, and in benzene. pH of a 3% solutìon in 
vvater is bervveen 4.5 and 7.5. Store in airtight containers at 
a mean temperature not exceeding 25 degrees.

Incompatíbility. Oxaállin sodium has been reported to be 
incompatible with aminoglycosides and tetracydines.

Uses and Administration
Oxadỉlin is an  isoxazolyl penidllin used similarly to 
Audoxadllin (p. 299.2) in the ơeatm ent of infections due to 
staphylococd resistant to benzy]penidllin.

Oxadllin is given orally or by ứýection as the sodiutn salt. 
Doses are expressed in terms of the equivalent amount of 
oxadllin; 1.1 g of oxadllin sodium is equivalent to about 1 g 
of oxacillm. Oral doses should preferably be given at least 1 
hour beíore, or 2 hours after, meals. The usual oral dose is 
1 g of oxadllin twice daily. Oxadllin may be given by 
inưamuscular ữỹection, by slow intravenous injection over 
about 10 minutes, or by intravenous iníusion. Usual 
parenteral doses are 250 to 500 mg every 4 to 6 hours. Doses 
may be increased to 1 g every 4 to 6 hours for severe 
iníectìons, although total daily doses of up to 12 g have been 
used for deep-seated iníections such as endocarditis and 
osteomyelitis.

For details of doses in children, see p. 338.2.

Administration in children. Oxadllin may be given to neo- 
nates and children for the ữeatment of iníections eaused 
by susceptible strains of penidllinase-produdng staphylo- 
cocd by inuam usculai or inưavenous ứỹection, or by 
intravenous inỉusion.

In the USA, the American Academy of Pediatrics1 
recommends the ỉollovvmg parenteral doses:
* aU neonates vvith a birth-vveight less than 1.2 kg: 

25 mg/kg eveiy 12 hours
• neonates less than 1 vveek of age vvith a birth-vveight of

1.2 to 2 kg: 25 to 50mg/kg eveĩy 12 hours

• neonates less than 1 week of age w ith a birth-vveight 
more than 2 kg, or neonates 1 week of age or older w ith a 
birth-weight of 1.2 to  2kg: 25 to 50mg/kg every 8 hours

• neonates 1 week of age or older w ith a birth-weight of 
more than 2 kg: 25 to 50mg/kg every 6 hours

• children 1 m onth and older. 100 to 150mg/kg daily in 4 
divided doses; 150 to 200mg/kg daily in 4  or 6 divided 
doses may be used for severe inỉections

In iníants and children, the oral route has also been used in 
some countries In the íollovving doses:
• iníants: 125 mg for every 5 kg of body-vveight, tvvice daily
• children: 500 mg tvvice daily

1. American Acaderoy oí Pedỉatrio. 2009 Red Booh Report of the Commiữee 
on Infeữious Dữeases, 28th ed. Elk Grove Vỉỉlage. Illinois, USA: American 
Academy oí Pediatrỉcs, 2009.

Adverse Effects and Precautions
As for FlucloxadlIin, p. 299.3.

Effeds on the Rver. References.
1. Onorato IM, Axeỉrod JL. Hepatitis from intravenous high-dose oxaóllín  

iherapy: ỉindings in an aduit inpatient population. Ann Ịniem Med 1978; 
89: 497-500.

2. Saliba B. Herbert PN. Oxacillín hepatotoxiciiy in Hiv-iníected patiems. 
Artĩĩ ỉntrm Med 1994; 120: 1048.

3. Maraqa NF, et a i  Higher occurrence of hepaiotoxiciỉy and rash in 
patíents treated wiih oxaciỉỉin. compared wỉth rhose treaced with 
naícillln and other commonỉy used antimicrobiaỉs. ũin  lnfeơ Dis 2002; 
34: 50-4.

4. Lee CY, et ai. Reversible oxacillin-assodaied hepatìtỉs in a 9-monih*old 
boy. J Paedìatr Chiu Health 2008; 44: ỉ 46-8.

Sodium content. Each g oí oxadllin sodìum contaỉns 
about 2.3 mmol of sodium.

Interactions
As for Benzylpenidllin, p. 230.1.

Antimicrobial Action
As for Fludoxadllin, p. 300.1.

Resistance. The isolation of pneumococd resistant to oxa- 
dllin but sensitive to benzylpenidllin has been reported.u  
The resistance was due to acquisition of a low-afflnity 
penidllin-binding protein and conlerred cross-resistance to 
meticiỉlin and doxadllin, and, to a lesser degree, to ceío- 
taxime.

1. Johnson AF. rl al. Oxaóllio-resisiam pneumococci sensiiive to 
penidDta. Lanat 1993; 341: 1222.

2. Dowson CG, et aì. Genetics oí oxacilỉin resisunce in dinical isolates of 
Streptococcus pneumoniae ihai are oxadllin resistanỉ and penidỉlin  
susceptỉbỉe. Antimicrob Agents Chemother 1994; 38: 49-53.

Pharmacokinetics
Oxadllin is incompletely absorbed írom the gastrointestinal 
traa . Absorption is reduced by the presence of íood in the 
stomach and is less than  vvith cloxadllin. Feak plasma 
concentrations of 3 to 6 micrograms/mL occurred 1 hour 
aíter an  oral dose of 500 mg given to ỉasting subjects. Aiter 
intramusculai inịection of 500 mg, peak plasma concenữa- 
tions of up to 15 micrograms/mL have been achieved by 30 
minutes. Doubling the dose can double the plasma 
concenuation. About 93% of the oxadỉlin in the drculation 
is bound to plasma proteins. Oxadllin bas been reported to 
have a plasma half-life of about 0.5 hours. The half-life is 
prolonged in neonates.

The distribution of oxadllin into body tissues and íluids is 
similar to that of doxadllin  (p. 275.2).

Oxacillin undergoes some m etabolism, and the 
unchanged drug and metabolites are excreted in the urine 
by glomerular íilưation and renal tubular secretion.

Ăbout 20 to 30% of an oral dose, and more than 40% of 
an intramuscular dose, is rapidly excreted in the urine. 
Oxadllin is also excreted in the bile.

Plasma concenữations are enhanced by probenedd.

Preparations
Proprietary Preparalionỉ (details are given in Volume B)

Sìngk-ingredient Preparotions. Belg.: Penstapho; Braz.: Oxanon; 
Oxapen; Prodoxadlinat; Roxacilin; Staíidlin N; Cz.: Prostaph- 
lin; Fr.: Bristopen; Ger.: InfeaoStaphf; Itaỉ.: Penstapho; Phi- 
Upp.: Oxal; Oxapen; Oxatalis; Panadox; Prostaphlint; Staídl; 
Wydox; Ventỉ.-. Biodlina; OxiPen; ProstaíiUna.

Muhi-ingredient Preparations. Rus.: Oxamp /OxcaMB); Oxampi- 
dne (OKcaMnHUHH); Oxamsar (OxcaMcap).

Phormocopoeiol Preparatiom
USP 36: Oxacillin for lnjection; Oxadllin Injection; Oxadllin 
Sodium Capsules; Oxadllin Sodium ior Oral Solution.

Oxolinic Acid /8AN, USAN, riNNI 

Acide pxolinique; Ácido oxolínico; Acidum Oxolinicum; 
Kyselina oxolinová; NSC-110364; Oksoliinihappo; Oksolinik

All cross-reíerences reíer to entries in Volume A
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Asĩt; Oksolino rũgstis; Oxolínico, ácido; Oxolinsăure; 
Oxolinsav; Oxolinsyrã; W-4565; OKCo/inHOBaa KnaioTa.

5-Ethyl-5,8-dihydro-8-oxo-1,3-dioxolo[4,5-g]quinoline-7-car- 
boxylic acid.
C„HnN 05=261.2 
CAS —  14698-29-4.
ATC —  JOÌMBOS.
ATC Vet —  QJ01MB05.
UNII —  L0A22B22FT.

Pharmacopoeias. In Eur. (see p. vu), 
ph. Eur. 8: (Oxolinic A ãd). An almost white or pale yellovv 
crystalline povvder. Practìcally insoluble in vvater and in 
alcohol; very slightly soluble in  dichloromethane; dissolves 
in dilute Solutions oỉ alkali hydroxides. Protea bom  light.

P roỊile

Oxolinic add is a 4-quinolone antibacterìal with properties 
similar to those of nalidixic ad d  (p. 328.3), although adverse 
eííeds on the CNS may be more hequent. It has been given 
orally in the treatm ent of urinary-trad iníections.

Preparatìons
Proprietary Preparotions (details are given in VolumeB) 

Sỉngle-ingredient Preparations. Turk.: Oksolin.

Oxytetracycỉỉne (BAN, riNNỊ 

Glọmycih; Hydroxytetracycline; Oksitetraciklinas; Oksitetra- 
siklin; Olditetrasỵkliiní; Oksỵtẹtracyklina; Ossitetracíclina; 
Oxitetraddina; Oxitetradklin; Òxitetracyklin; Oxyteữacydin; 
Oxytétracydine; Oxytetracyclinum; OxytetracykỊin; Riomịtsin; 
Terrafungí'ne; OKCvrrerpauMKnMH. - 
4S14a/?,5Sl5aft65112a5-4-Dimethylamino-1,4,4a,5,5a.6,11,12a- 
oạahydrơ-3,5,6,10,12,12a-hexahydroxy-6-methylehe-l,l 1- 
dioxonaphthacene-2-carboxamide; 5|3-Hydroxytetracydine.
<^24^09=460.4
C4S —  79-57-2 (anhydrous oxytetracydinẹ); 6153-64-6 
(oxytetrơcycline dihydrate).
ATC —  D06AA03; G01AA07; J01AA06; S01AA04.
ATC Vet —  QD06AA03; ■ QG01AA07; QG51AA0Ỉ; QJ0 1AA06; 
QIS1AA06; QS0IAA04. .
UNII —  SLF0D9Q77S (anhydrous oxytetracydine); X20I9EN955 
ịoxytetracydinè dihydrateị.

Pharmacopoeios. In Eur. (see p. vii) and Int., vvhich spedíy 
the dihydrate (CuH atN aO ^H iO =496.5); 
us allovvs the anhydrous substance or the dihydrate.
Ph. Eur. 8: (Oxytetracycline Dihydrate). A substance 
produced by the grovvth of certain strains of Sừqrtomyces 
rimosus or obtained by any other means. A yellovv, 
crystalline powder. Very slightly soluble in tvater; dissolves 
in dilute add  and alkaline Solutions. A 1% suspension in 
vvater has a pH of 4.5 to 7.5. Store ỉn airtight containers. 
Protect bom  light.
USP 36: (Oxytetracydine). A pale yellovv to tan, odourless 
crystalline powder, that darkens on exposure to strong 
sunlight. Soluble I in  4150 o! vvater, 1 in 66 oỉ dehydiated 
alcohol, and 1 in  6250 of ether; sparingly soluble in alcohot 
practically insoluble in  chloroíonn; íreely soluble in 3N 
hydrochloric add and in alkaline Solutions. pH of a 1% 
suspension in vvater is betvveen 4.5 and 7.0. It loses potency 
in Solutions of pH belovv 2 and is rapidly destroyed by alkali 
hydroxide Solutions. Store in  airtight containers. Protect 
from light.

O x y t e t r a c y c l ỉ n e  C a lc iu m  [8ANM, riNNMi 

Caldi Oxytetracydinum; Oxitetraddina cálciea; Oxytétra- 
cýdine Calcique; Ka/ibUHÍi OKCnTeTpaLtnxnnH. 
ộ*4H46CaN4Oi8=958.9 
CAS —  15251-48-6 (xCa).
ATC —  DÓ6AÀỌ3; G01AA07; J01AA06; S0IAA04.
ATC Vet —  QD06M03; QG01AA07; QJ01AA06;QS01AA04. r 
UNII —  C8MRZ07FDV

Pharmacopoeias. In Br. and us.
BP 2014: (Oxytetracydine Caldum). A pale ỵẹllovv to 
greenish-íavvn, crystalline povvder. Practically insoluble in 
water; soluble in dilute adds; dissolves slovvly in diỉute 
ammonia solution. A 2.5% suspension in vvater has a pH of
6.0 to 7.5. Store at a temperatũre of 2 degrees to 8 degrees. 
Protect hom  llght.
USP 36: (Oxytetracycline Caldum). A yellovv to light brówn 
crystalline povvder. Insoluble in  waten soluble 1 in more 
than 1000 of alcohol, of chlorolorm, and of ether, and 1 in  
15 of 0.1N sodium hydroxide. pH of a 2.5% suspensioh in 
vvater is betvveen 6.0 and 8.0. Store in airtight containers at 
a temperature betvveen 8 degrees and 15 degrees. Protect 
hom  light.

O x y t e t r a c y c l in e  H y d r o c h lo r i d e  ỊBANM, riNNMi

Hỉdrọdoruro de oxitetraddina; Oksitetradklĩno hidrochlor- 
idas; Oksitetrasiklin Hidroklorũr; Oksitetrasykliinihydrokloridi; 
Oksytetracykliny chlorovvodorek; Oxitetraddina, hidrodor- 
uro de; Oxitetradklin-hidroklorid; Oxitetracyklinhydroklorid; 
Oxytétracydine, Chlorhydrate d'; Oxytetracydinhydrochlorid; 
.Oxytetracydini Hydrochloridum; Oxýtetracyklin-hydrochlor- 
id; OKCMTeTpàLiMKnMHa rnApoxnopuA.
CnH24NA,Ha=496.9 
CÃS —  2058-46-0.

■ATC —  D06AA03; G01AA07; 301AA06; SOIAA04.
'ẠTC Vet —  QD06ÁA03; CX501AA07; QI01M06; QS01AA04.
UNII —  4U7K4N52ZM.

Pharmacopoeias. In Chín., Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. 8: (Oxytetracydine Hydrochloride). A yellovv, 
hygroscopic, aystalline povvder. Freely soluble in water; 
sparlngly soluble in alcohol. Solutions in water become 
turbid on standing owing to the predpitation of oxytetra- 
cydine. A 1% solution in water has a pH of 2.3 to 2.9. Store 
in airtight containers. Proted hom  light.
USP 36: (Oxytetracycline Hydrochloride). A yellovv, 
odourless, hygroscopic, crystalline powder. It decomposes 
at temperatures exceeding 180 degrees, and exposure to 
strong sunlight or temperatures exceeding 90 degrees in 
moist air causes it to darken. Its potency is diĩĩiinished in 
Solutions having a pH belovv 2, and it is rapidly destroyed by 
alkali hydroxide Solutions. Freely soluble in  water, but 
aystals of oxytetracydine separate as a result of partial 
hydrolysis of the hydrochloride; sparingỉy soluble in alcohol 
and in methyl alcohol, and even less soluble in dehyđrated 
alcohol; insoluble in chloroíorm and in ether. pH of a 1% 
solution in vvater is betvveen 2.0 and 3.0. Store in airtight 
containers. Protect hom  light.

Incompatibility. Oxytetracydine injections have an add 
pH and incompatibility may reasonably be expected with 
alkaline preparations, or w ith drugs unstable at lovv pH. 
Teơacyclines can chelate metal cations to produce insolu- 
ble complexes, and incompatibiỉity has been reported with 
Solutions containing metallic salts.

Reports of incompatibility are not always consistent, and 
other tactors, such as the strength and composition of the 
vehides used, may play a role.

Uses and Administration
Oxytetracydine is a tetracydine derivative with actions and 
uses simỉlar to those of tetracydine (p. 375.3).

Oxytetracyđine dihydrate or hydrochloride are usualỉy 
used in tablets, capsules, and injections. and the caldum salt 
in aqueous oral suspensions; alỉ three are also used in topical 
preparations. Doses have been expressed as anhydrous 
oxytetracydine, the dihydiate, or the hydrochloride but in 
practice this appears to make little diSerence. Oxytetra- 
cycline dihydrate and oxytetracydine hydrochloride
269.8 mg, and oxytetracydine caldum 260.3 mg, are each 
equivalent to about 250 mg of oxytetracycline.

Oxytetracydine is usualỉy given oralỉy in  adult doses of 
250 to 500 mg four times daỉly, usually 1 hour beíore or 2 
hours aher food. Higher doses, up to 4g  daily, have 
occasionally been given to adults with severe iníection, but 
increase the risk oí adverse effects.

Doses of oxytetracydlne 250 to 500 mg daily have been 
used in acne, although the BNF advocates a dose of 500 mg 
tvvice daily.

Oxytetracycline is sometimes given intramuscularly, in 
doses of 250 mg once daily or 300 mg daily in 2 or 3 divideđ 
doses, but this route may be painỉul and produces lovver 
blood concentrations than recommended oral doses. As 
intramuscular injections are painíul. lidocaine is usually 
induded in the solution. Oxyteưacydine has also been 
given intravenously.

For detaíls of doses in children and adolescents, see 
p. 339.2.

Oxytetracycline and its salts have been applied topicalỉy, 
often with other agents, as a variety of eye and ear drops, 
ointments, creams, and sprays.

Adminishation in children. In children, the ehects on 
teeth should be considered and tetracydines only used 
when absolutely essential. In the UK, oxytetracydine is 
licensed for use in children aged 12 years and oven the 
usual adult dose (see above) may be given orally. How- 
ever, in  some other countries, it may be given to those 
over 8 years old in usual oral doses of 25 to 50 mg/kg (to a 
maximum of 1 g) daily in 4 divided doses or by iritramus- 
cular injection in usual doses of 15 to 25 mg/kg daily in 2 
or 3 divided doses (maximum of 250 mg per dose).

skin disorders. For reíerence to the use of oxytetracydine 
in  the treatment of various skin disorders, see under Tetta- 
cydine, p. 376.3.

Adverse Effects and Precautions
As for Tetracycline, p. 377.1.

Oxytetracycline may produce less tooth discoloration 
than some other tetiacydỉnes but gasưointestinal symptoms 
tend to be more severe.

Porphyria. The Dmg Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassihes oxytetracydine as 
probably porphyrinogenic it should be prescribed only for 
compelling reasons and precautions shouỉd be considered 
in  all patients.1

1. The Drug Database ỉor Acute Porphyria. Availabỉe at: http://www. 
drugs-porphyria.org (accessed 15/08/11)

Interaớỉons
As for Tetracycline, p. 377.3.

Antimicrobial Actìon
As for Tetracydine, p. 377.3.

Oxytetracydine is somevvhat less active against many 
organisms.

Pharmacokỉnetics
For the general phannacokỉnetics of the tetracydines. see 
Tetracydine, p. 378.2.

An oral dose oỉ 500 mg every 6 hours is reported to 
produce steady-state plasma concentrations of 3 to 
4 microgranis/mL. Plasma protein binding is reported to be 
about 20 to 40% and the haỉỉ-liíe to be about 9 hours.

Preparatìons
Proprietary Preparalions (detalls are given in Volume B)
Single-ingredient Preparolions. Arg.: Terramidna; Braz.: Tena- 
midna; Dmnu: OxytetralỶ; Gr.-. Oxacyde; Terramydn; H'ong 
Kữttg: Oxylim; Syntermycint; Hung.: Tetran; Indừr. Oxten 
Oxyteradn; Oxytetra; Terramydn; Indơn.: Chemotrext; Corsa- 
mydn; Terramydn; IrL: Clinimydnt; Malayỉũc Oxyllm; Mex.: 
Menedna; Oxitraldln; Tenados; Tenamidna; N o r w Oxyte- 
tralf; Philipp.: Noxebron; Port.: Terridl; S.Afr.: Acu-Oxytetf; 
Adco-Oxypan; Adco-Roxy; Be-Oxytet; Cotett; Dynpxytet; 
Nucotet; 0-4 Cycllne; Oxymydnt; Phannatep Spectratetf; Tet- 
racem; Singapore: Oxylim; Syntermydn; Spatn: Terramidna; 
SwetL: Oxytetralt; Thai.: O-Tetra; Oxydde; Oxydine; Oxylún; 
Oxynutra; Turk.: Neocolt; UK: Oxymydn; Veneỉ.: Temunid- 
oa.
Muhi-ingredient PreporoHom. Arg.: Terra-Cortril; Austria: Tetra- 
Gelomyttolt; Betg.: Tena-Cortril + Polymyxine B; Terra-Coitiil; 
Tenamydne + Polymyxine B; Braz.: Terra-Cortiil- Terramldna 
C/Poliinixina; Denm.: Hydrocortison med Terramydn og Poly- 
myxin-B; Hydrocortison med Terramydn; Terramydn Poly- 
myxin B; Bin.: Tena-Cortril P; Terra-Cortríl; Fr.: Auiiculanim; 
Sterdex; Ger.: Corti Bidron N; Tetra-Gelomyrtob Gr.: Auricu- 
lanim; Oxacyde-P; Terra-CortriU Tecramydn w Polymyxin 
Otic Terramydn with Polymyxin; Hong Kong: Teưamydn 
with Polymyxin B; Hung.: Oxycort; Tetran-Hydrocottison; 
India: Terramyán SF; Indon.: Sancortmydn; Terra-Cortril; 
Tenamydn Polyt; Israel: TerramydnỶ; ItaL: Cosmiddina; 
Malaysia. Terramydn; Mex.: Terramidna; Terraxin; Neth.: 
Terra-Cortril met poIymyxine-B; Norw.: Terra-Cortril Poly- 
myxin B; Terra-Cortrib Tenamydn Polymyxin B; Philipp.: 
Terramydn; Pol.: Atecortin; Oxycort; Rus.: Gioxyson
(r  HOKCH30H); Oxycort (OKCHKopr); SA.fr.: Terra-Cortrilt;
Terramydnt; singapore. Terramydn; Spain: Terra-Conril; 
Terra-Cortril; Tenamldna; SwecL: Terracortril med polymyxin 
B; Terracortril; Terramydn Polymyxũt Bf; Thai.: Terramydn; 
Turk.: Geotrilt; Heksa; Polũnisin; Sekamisint; Terramydn; 
Vitadllin; UK: Tenra-Cortril; Trimovate; vkr.: Aprolat
(Anpoaax); Oxycort (OiíCHitopT); USA: Terak; Terra-Cortril; 
Terramydn with Polymyxin B; Urobiotic-250; Venez.: otterra; 
Terramidna con Polimixina B.
Phormocopoeiol Preparatìons
BP 2014: Oxytetracydine Capsules; Oxytetracydine Tablets; 
USP 36: Oxytetracydine and Nystatin Capsules; Oxytetracycline 
and Nystatin for Oral Suspension; Oxytetracydine Caldum Oral 
Suspension; OxytetracycUne for Injection; Oxytetracydine 
Hydrochloriđe and Hydrocortisone Acetate Ophthalmic Suspen- 
siom Oxytetracydine Hydrochloride and Hydrocortisone Oint- 
ment; Oxytetracydlne Hydrochloride and Polymyxin B Sulỉate 
Ointment; Oxytetracydlne Hydrochloride and Polymyxin B 
Sulíate Ophthalmic Ointment; Oxytetracydine Hydrochloride 
and Polymyxin B Suliate Topical Powdei; Oxytetracydine 
Hydrochloride and Polymyxin B Sulỉate Vaginal Tablets; 
Oxytetracydlne Hyđrochloiide Capsules; Oxytetracydine Injec- 
tion; Oxytetracydỉne Tablets.

P a n ip e n e m  ỊriNNì

CS-533, Panìpénem, Panipêhẽmum; RS-S33, riaHnneHeM 
(+)-(5fl,6^-3{[(S)Jf-AcetìfpiỐọỹl-3-Ị^rrqlídinyl]thióT-6-((ff)-l,- 
hydroxyéthyll-7ròxcplrá2abicycio[3.2.0]hept-2-ene-2-car- 
boxylicaacL '  rT _
C15H21N3O4S Ì3394

The Symbol f denotes a preparation no longer actively marketed

http://www
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CAS —  87726-17-8.
UNII-r-W9769W09JF. ■

Pharmacopoeias. In Jpn.

Proỉile
Panipenem is a carbapenem beta-lactam antibacterial 
similar to imipenem (p. 309.2). It is given intravenously 
vvith betamipron (p. 231.1), which reduces its advcrsc renal 
effects.
Reíerences.

1. Goa KL Noblc s. Panipenem/betamipron. Drugs 2003; 63: 913-25.
2. Tajima N, et ai. Population pharmacokỉnetỉc analysỉs oí panipcnem/ 

betamipron ỉn patients with various dcgrecs oỉ renal ỉunaion. 
Chemoòterapỵ 2006; 52: 245-53.

3. Kwon KT, et al. Panipcnem versus ceíepìme as empìrỉcal monotherapy in 
aduỉt cancer patỉents witb íebrile neutropcnia: a prospective randomized 
trỉaỉ. Jpn J â in  ồncoỉ 2008; 3S: 49-55

Preparations
PropÔBtary preparatíons (details are given in Volume B)

Muki-ingredient Preporations. china. Carbenin ( ĩ r t t ỉ ỉ Ỹ ) :  Jpn:  
Carbenin.

Pazufloxacin Mesỉlate
Mesilato de pazufloxadno (rlNNM); Mesilato de pazuflox- 
ảdno;; Pazufloxadné, Mésilate de; Pazufloxadni Mesilas; 
Pazúfloxadrío,! mesilato de; T-3761 (pazufloxadn); T-3762; 
na3ỳộ/iOKcaMHHa Me3unaT. • • ' ,
(-)-(3S)-10-Ọ-Ạminọcyclopropyl)-9-fluoro-2,3-dihydro-3- 
methyl-7-oxo-7H-pyrido[1,2,3-ứe]-l,4-benzoxazine-6-car- 
boxylic acid methanesulíonate.
C,6H,sFN20 4, CH3S03H=414.4
C4S —  127045-41-4 (pazufìoxadn); 163680-77-1 (pazufíoxadn 
mesilate). .
ATC —  301MA18.
ATC Vet —  QJ01 MA 18.
UNI1 —  2X1226J1HS.

Protile
Pazufloxadn is a íluoroquinolone antibacteríal with 
properties simỉỉar to those oi dproAoxadn (p. 261.1). Ít is 
given by intravenous inỉusion as the mesilate in the 
treatm ent of susceptible iníections in a usual dose 
equỉvalent to 1 g oí pazufloxadn daily in 2 divided doses.

Preparatìons
Proprôtary Preparotions (details are given in Volume B)

Single ingredient Preporotions. China: An TI ($D ); Ao Er Man 
( * £ * ) ;  Ba Hong BoXin (»fê); Fa Duo Un ( t t í Ị » ) ;
Fel Xun Qi Fengzhuxin Fengzhuye (tậJỆ
ỊỊ); Fu u  Te (ttS ;# ) ; Heng Mu (®ỉ*);Jia Le Tong Xin (ÍỀíS 
m&); Jia Yi N i(in s)g ); Jun Ke Duo Jun Pu (ir# ) ;
Lai M d Jing ( Ị l l í ? ) ;  mỉ Si Long (^JW7È); Min Xing ( t t ỉ ) ;  
Ni Sai Xin ịỉẼỊỊiS); Nụo Jun Xin (iĩS íít); Pa Di Xing (ttiÉ 
S ); Pai Shu Ke (ìiíĩộ r); Pal Sị Xin («#?«:): Qi Ruo Da 0Ỉ7Ẽ 
ỈS); Ren Ge Duo Na ( t t t í l Ị ! ) ;  Tong Qi (ÌỈE|); Wei u  Xian 
(Jftfỉ41l); Wei Yu Qing (S3Fỉil); Xu Yuan (tì®); Xuan Bo ( â  
tì); Ya zheng u  (3EÍEÍ!]); Yanlei (?*$); Jpti: Pasil; Parucross.

PeAoxacin Mesilate IBANM, riNNMi
EU-5306 (peAoxacin); Mèsllato de peAoxacino; Peíloksạdno 
mesilatas dihidratas, PeAoksacyn/ mezylan dwuwodny; 
PeAotaasiinimesìlâàttidihydraatti, PeAoxacín Mesilate Dihý- 
drate;' PeAbxàdn ' rríesỳlát dihydrát; PeÁoxadn Mesylate; 

,Pefloxadn Mẹsỹlate (USAN); Péíloxadne, Mésilate de;
; PéAoxadne (mểsllate de) dihydraté; Peíloxacini Mesilas;
, PeAoxàdni Mẽsilas Dihydricus; Pef)oxadnmesilat-Dihydrat; 
:Pẹflpxạdnm esi)atdihydrat, Pefloxacin-mezilát-dihidrát; 
PeAÕxacino, .mesilato de; 1589-RB (peíloxadn); 41982-RP; 
TỊẹộnoKcaLpiHa Me3nnaT. - '
T-Ethy1-6-flUorp-1,4-dihydro-7-(4-methyl-1 -piperazinyl)-4- 
oxo-3-quinolinecarbóxylíc acid methanesulphonate dihy- 

'drate.' '
;C,ỳHMẼNj03,GHẠS^H3Ố==4655 
I ^ ^ : ^ ;i70458-92r3.:(pèfìoxadn);.. 70458-95-6 (peỉhxacin 
mésilate);. 149676-40-4 (pefbxadn mesilate dihydrate).
ATC —  301MA03..
ATC Vet—  QJ01MA03..........................
UNIÍ—  5IAD0UV3FH.

Pbarmacopoeias. In  Chin. and Eur. (see p. vu).
Ph. Eur. 8: (Peũoxadn Mesilate Dihydrate). A fine, white or 
almost white powder. Freely solũble in water; slightly 
soluble in alcohol; very slightly soluble in dichloromethane. 
A 1% solutìon in water has a pH of 3.5 to 4.5. Store in 
airtight containers. Proted from light.

Prọf//e
PeAoxadn is a Ouoroquinolone antìbacterial with actions 
and uses similar to those of dproỉloxadn (p. 261.1). It also 
has bacterỉddal activity against Mycobacterium leprac and has 
been tried in the ưeatm ent of leprosy (p. 188.3).

.Peỉloxadn has a longer plasma half-life than dproỉlox- 
adn  (about 8 to 13 hoụrs) and is also extensively 
metabolised, the ma in metabolite being JV-desmethylpe- 
íloxadn (norũoxadn, p. 333.3).

Peũoxadn is glven orally or by intravenous inỉusion as 
the mesilate in the ưeatm ent of susceptible inỉections. Doses 
are expresscd in terms of the base; peQoxadn mesilate 
558.5 mg ũ  equivalent to about 400mg of peAoxadn. The 
usual dose is 400 mg rvvice daily; the ỉìrst dose may be 
doubled if eíỉective serum concenưations need to be 
attained quickly. A single oral dose of 800 mg may be used 
in the treatment of gonococcal urethritis in men and acute 
uncomplicated cystitis in vvomen.

Fluoroquinolones have caused adverse effects on the 
musculoskeletal System (see under Adverse Hffects of 
Ciprodoxadn, p. 263.2) and in the case of pedoxadn this 
has led to rcstricũons in some countries.

Ị Adverse effectỉ. Reíerences to adverse ettects with peílox- 
; adn.

1. Chcvalicr X. ct aỉ. A casc of dcsưuaivc polyanhropathy in a 17-yesr-old ị 
youth íollovving peỉỉoxadn treatmenL Dntỹ Safcty 1992; 7: 310-14.

2. Al-Hedaithy MA, Noreddin AM. Hypersensiúvity anapbylacỉoid 
reaaion 10 peíỉoxacỉn in a patieni vviih AỈDS. Ann Pharmacother 1996;
30: 612-14.

3. Chang H. et al. Pcfloxadn-lnduced anhropaihy in an adolescent wiih 
brain abscess. Scartd J Jnfta Dừ 1996; 28: 641-3.

Pharmacokinelics. Reíerences to the pharmacokinetics of 
pefloxacin.

1. Bressolle F. tí al. Pcíloxadn dinical pharmacokincúcs. Clin pharmacũkmíl 
1994; 27: 418—46.

Preparations
Proprietary PreparaHons (details are given in Volume B)
Single-ingredient Preparoiions. Braz.: PeAadn; China: Beinìng 
( ữ ĩ 1); Da Fu Ming (ìỉffisA); Wei ũ  Ke (®A3S); Wei Ning Jia 
(S 1?® ); Cz.: Abaktal; Fr.: Peíladne; Gr.: Idrostamin; Laboc- 
ton; Londoman; obergan; Pelladne; Hung.: Abaktalt; Pefla- 
dnef; Inditr. Cylox; Hinepox; Pelbid; Pelox; Proũox; Qudn; 
Indon.: DexaOox; FeIox; Noílexin; Oxaỉlox; Peíladne: ItaL: 
PeAadn; Pellox; Malaysia: Quilaxin; Mex.: PeOadnat; Phũipp.: 
Floxinf; Floxol; Peraxin; PoL: Abakul; Petladne; PorL: Pefla- 
dnet; Rus.: Abaktal (AổaKian); PeHoxabol (IleộaoKcaSoa); Pelox 
(IleaoKc); Perũ (IlepiH)t: Unikpeí (lOHHitneiị)); Thai.: Peíladne; 
Turk.: Penadne; Ukr.: Abaktal (Aõrraa); Peũodn (neộaouHH)t; 
Pelox (rieaoKc)Ỷ.

Penethamate Hydriodide lãA.Nì 

Diethylaminoethyl Penicillin G Hydroiodide; Penetamato, 
hidroioduro de; Pệnéthamate, iodhydrate de; Penethamati 
hydroiodidum.
2-Diethylarninoethyl (6/?)-6-(2-phenylacetamido)penicilla- 
nate hydriodide.
C22H31N30 4S,HI=561.5 1
G4S —  3689-73-4 (penethạmơte); 808-71-9 (pẹnethamate
hydriodide).
ÁTC Vet —  QJ01CE9Q; QJ51CE90. 
um  —  GA14AS9ỌOK

Proíịìe
Penethamate is a penidllin antibaaerial used as the 
hydriodide in veterinary medidne.

Pheneticillin Potassium IBANM, riNNMi 
Feneticilina potásica; Kalii Pheneticillinum; Penicillin B; 
PhenethiciỊlin Potassium; Phénéticilline Potassique; Phene- 
ticillinum KaỊicum; Potassium a-Phenoxyethylpenidllin; 
Kannn (DeHeTMLiM/1/uiH.
A mìxture o f the D(+)- and i(-)-isomers o f potassium (6R}-& 
(2-phenoxypropionamido)penÌcillanate.
C1;H|9KN2O5S=402f
CAS 147-55-7 (phènetidllin); Ị 32-93-4 (phenetidllịn. 
potassium).
ATC —  J01CE05. ' ;;;
ATCVet —  CU01CE05.
UNII —  70978VVUK7C

Phormacopoeias. In Jpn.

PFofilẹ
Phenetidllin is a phenoxypenidllin with actions and uses 
similar to those of phenoxymethylpenidllin (p. 340.3). It is 
given orally in a usual dose of 250 mg three times daily, as 
the potassium salt, íor the ưeatment of susceptible mild to

moderate iníedions. Phenetídllin sodium has also been 
used.

Preparatíons
Proprietary Preparotions (details are given in Volume B) 

Sin^e-ingredienl Preparotions. Neth.: Broxil.

Phenoxymethỵlpenicỉllin /SAN, riNNi

Pehoksihnetilpenicilinas; Fenoksimétyy)ipen[silliini; Fenoksy- 
metylopenicylina; Fenoximetilpenicilina; Fenoximetilpenicil- 
lin; Fenoximetylpenicillin; Fenoxymethylpenicilin; Pehicillin, 
Phenoxymethyl; Penicillin V (USAN); Penisilin V; Phénomycil- 
line; Phenoxymethyl Penicillin; Phénoxyméthylpẻnicilline; 
Phenoxymethylpẹnicillinum; OeHOKCMMeTnnneHMLíM/i/iuH. 
(6R)-6-(2-Phenoxyacetamido)penicillanic acid. 
C16H,eN2O5S=350.4 ■ -
CA5 —  87-08-1. 

ị AĨC —  J01CE02.
'■ ATC Vet —  QJ01CE02.

UNII —  Z61I075U2W.

Pharmacopoeias. In Eur. (see p. vii), lni., us, and Vitt.
Ph. Eur. 8: (Phenoxymethylpenidllin). A substance 
produced by the grovvth of certain strains of Peniãllium 
notatum or related organisms on a culture medium 
containing an appropriate precursor, or obtained by any 

Ị  other means. A white or almost vvhite, slightly hygroscopic, 
crystalline powder. Very slightly soluble in vvater; soluble in 
alcohol. A 0.5% suspension in vvater has a pH of 2.4 to 4.0. 
Store in airtight containers.
USP 36: (Penidllin V). A white, odourless crystalline 
powder. Very slightly soluble in water; Ireely soluble in 
alcohol and in acetone; insoluble in fixed oils. pH oỉ a 3% 
suspension in vvater is betvveen 2.5 and 4.0. Store in airtight 
containers.

Phenoxymethylpenicillin Calcium
IBANM, HNNMI

Calcii Phenoxymethylpenicillinum; Fenoximetilpenidlina 
cáldca; Penidllin V Calcium; Phénoxyméthylpénidlline 
Caldque; Phenoxymethylpeniđllinum Calcicum; KanbLỊHÍã 
OeHOKOiMeTnnneHMLỊM/inMH.
(C,6H17NAS)2Ca,2H20=774.9
G45 —  147-48-8 (anhydrous phenoxymethylpenidllin caldum); 
73368-74-8 (phenoxymethylpenidllin caldum dihydrate).
ATC —  J01CE02.
ATC Vet —  QJ01CE02.
UNII —  3750YH4NM7.

Pharmacopoeias. In Int.

Phenoxymethylpenicillin Potassium
IBANM, rlNNMỊ

Fenoksimetil Penĩsilin Potasyum; Fenok5Ímétilpenicilino 
kalio druska; Fenoksimetyylipenisilliinikalium; Fenoksýmety- 
lòpenicylina potasowa; Fenoximetilpenicilina potásica; 
Fenoximètilpenidlina Potássica; Fenoximetilpenicillin- 
kálium; Fenòximetylpenidllin kalium; Fenoxymethylpenidlin' 
draselná SÙI; Kalii Phenoxymethylpenidllinum; Pẹnicillin V 
Pọtassium (USAN); Phenoxymethyipenicillin-Kallunn; Phé- 
noxyméthylpénicilline Potassique; Phenoxymethylpenicilli- 
num Kalicum; Ka/IHR (DeHOKCnMemnneHHLtnrmMH. 
C16H,7KNj0 5S=388J 
C45 —  132-98-9.
ATC —  J0l CE02. ■
ATC Vet —  QXI1CE02 
um  —  146T0TUUB.

Ptiarmacopoeias. In Chin., Eur. (see p. vii), Int., us, and Viet. 
Ph. Eur. 8: (Phenoxymethylpenidllin Potassium). A vvhite 
or almost white, crystalline povvder. Freely soluble in waten 
practícally insoluble in alcohol. A 0.5% solution in  water 
has a pH ol 5.5 to 7.5.
USP 36: (Penidllin V Potassium). A white, odourless 
crystalline povvder. Very soluble in water; soluble 1 in 150 of 
alcohol; insoluble in acetone. pH of a 3% solution in wateris 
betvveen 4.0 and 7.5. Store in airtight containers.

Unịts .
The first International Standard Preparation (1957) oí 
phenoxymethylpenidllin contained 1695 units/mg but was 
withdrawn in 1968. Despite this, doses of phenoxymethyl- 
penidllin are still expressed in units in some countries.

Phenoxymethylpenidllin 250 mg is equivalent to about 
400 000 units.

All cross-reỉerences reíer to entries in Volume A
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Uses and Administration
Phenoxymethylpenidllin is used similarly to benzylpeni- 
dllin (p. 228.3) in the treatment orprophylaxis of iníections 
causeđ by susceptible organisms, espedally streptococd. It is 
used only for the ưeatment of mild to moderate iníectíons, 
and not for chronic, severe, or deep-seated iníections since 
absoiption can be unpredictable. Patients ưeated initially 
vvith parenteial benzylpenidllin may continue treatment 
with oral phenoxymethylpenicillữi once a satisíactory 
dinical response has been obtained. Spedũc indicarions for 
phenoxymethylpenidllin indude anthrax (mild uncompli- 
cated ũưeaions), Lyme disease (early stage in pregnant 
women or young children), pharyngitis or tonslllitis, 
rheumatic íever (primary and secondary prophylaxis), 
streptococcal skin iníections, and spleen disorders 
(pneumococcal iníection prophylaxis). For details of these 
iníections and their ữeatment, see under Choice of 
Antibacteiial, p. 172.2.

Phenoxymethylpeniđllin is given orally, usually as the 
potassium or caldum  salt, preỉerably at least 30 minutes 
betore, or 2 hours after, food. Benzathine phenoxymethyl- 
penidllin (p. 228.1) is also used.

Doses are expressed in terms of the equivalent amount of 
phenoxymethylpenidllin; 1.1 g of phenọxymethylpenidflin 
caldum and 1.1 g ol phenoxymethylpenidllin potassium 
are each eqnivalent to about 1 g of phenoxymethylpeni- 
dllin.

Usual adult doses have been 250 to 500 mg every 6 hours 
but in severe iníections the BNF recommends up to 1 g every 
6 houis. Dosage may need to be modihed in  severe renal 
impairment.

To prevent recurrences of rheumatic íever the BNF 
recommends 250 mg twice daily, vvhile WHO suggests a 
dose of 500 mg twice daily. The BNF also recommends 250 
to 500 mg every 6 hours for 10 days to prevent secondary 
cases of invasive group A streptococcal inỉection, and 
250mg every 12 hours for long-term prophylaxis of 
pneumococcal iníection in asplenia, or in patients with 
sickle-cell disease.

For details of doses in children, see p. 341.1.

Adminỉstration in children. Phenoxymethylpenidllin may 
be given oraUy to children for the ưeatment of iníectìons 
caused by susceptible bacteria, as well as for prevention of 
recurrent rheum atic fever and pneumococcal infectìon in 
some patient populations. It may also be used in neonates 
and children to prevent secondary group A streptococcal 
iníection.
In the UK, the BNFC suggests the íollovving doses:
For susceptible inlections including oral In íections, 
tonsillitis , o ti tis  m ed ia , erysỉpelas, and  cellulitỉs:
• children 1 m onth to 1 year of age: 62.5 mg 4 times daily
• children 1 to 6 years of age: 125 mg 4 times daily
• children 6 to 12 years of age: 250 mg 4 times daily
For severe  in íec tion , children should receive at least
12.5 mg/kg (maxúnum 1 g) 4  times daily.
For p re v e n tio n  o f pneum ococcal in íec tion  in asplenia 
or sickle-cell disease:
• children less than 1 year of age: 62.5 mg tvvice daily
• children 1 year to 5 years of age: 125 mg twice daily
• children from 5 years of age: 250mg tvvice daily 
To p re v e n t recu rren ce  of rheum atic  íever:
• children 1 m onth to 6 years of age: 125 mg tvvice daily
• children ừom  6 years of age: 250 mg tvvice daily
To p re v e n t secondary  cases of g ioup  A streptococcal 
in íec tio n , phenoxym ethy lpen ic illin  is given fo r 10 
days in  th e  fo llow ỉng doses:
• neonates: 12.5mg/kg (maximum 62.5mg) every 6 hours
• children 1 month to 1 year of age: 62.5 mg every 6 hours
• children 1 to 6 years of age: 125 mg every 6 hours
• children Irom 6 to 12 years of age: 250mg every 6 hours 
In the USA, the American Academy of Pediatrics (AAP)1 
makes the íollovving altemative dosing recommendations 
for the treatm ent of m ild  to  m ode ra te  iníections:
• children ỉrom 1 month oỉ age: 25 to 50mg/kg daUy, 

orally in 3 or 4 divided doses (maximum 2 g)
The AAP considers phenoxym ethylpenidllin to be 
inappropriate for treatment of severe iníections.

I . American Academy o{ Pedtatcics. 2012 Rtd Book: Rcpart c f  thí Committa 
ơn Irựeaiouỉ Dừeasa. 29th ed, Elk Grove VĩIIage, IUỈnois. USA: American 
Academy of Pediatrics. 2012.

Adverse Effects and Precautions
As for Berưylpenidllin, p. 229.2.

Phenoxymethylpenidllin is usually well tolerated but 
may occasionally cause transient nausea and diarrhoea.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiSes phenoxymethyl- 
penicillin as not porphyrinogenic it may be used as a drug 
of first choice and no precautions are nẽeded.1

ì .  The Drug Database ỉor Acute Porphyria. Avaỉlable ac  h ttp ://m vw . 
drugs-porphyria.org (accessed 18/10/11)

ị Potassium content. Each g of phenoxymethylpenidllin 
Ị potassium contains about 2.6 mmol of potassium.

Interactions
As for Benzylpenicillin, p. 230.1.

Antibacterials. Reduced absorption was reported w hen 
phenoxymethylpenidllin was given after an oral course of 
neơmyán.1

1. Cheng SH, White A. Eữect oí orally admỉnittered neomycỉn on the 
absorption of penicHUn V. N  Engl J Mcd 1962; 267: 1296-7.

Be ta blockers. Fatal atxaphylactic reactions to phenoxy- 
methylpenicillin in 2 patients on nadolol and propranolol 
respectively, might have been potentiated by the beta 
blocker.'

1. BerkeỊman RL. et al. Beta-adrenergic antagonists and ỉatal anaphylactic 
reactions to oral penicillin. A m  Intcm Med 1986; 104:134.

Antimicrobial Ađion
Phenoxymethylpenidllin has a range of antimicrobial 
activity similar to that of benzylpenidUin (p. 230.1) and a 
similar mode of action. It may be less active against some 
susceptible organisms, particularly Gram-negative baaeria.

The mechanisms and pattems of resistance to phenoxy- 
methylpenirillin are sũnilar to those of benzylpenidllin.

Pharmacolãnetics
Phenoxymethylpenicillm is more resistant to inactivation 
by gastric add  and is more completely absorbed than 
benzylpenidllin from the gastrointestinal tract. Absorption 
is usually rapid, although variable, with about 60% of an 
oral dose being absorbed. The caldum and potassium salts 
are better absorbed than the free add. Peak plasma 
concentrations of 3 to 5 micrograms/mL occur 30 to 60 
minutes aíter a dose of 500 mg. The eííect of food on 
absorption appears to be slight. The plasma half-life of 
phenoxymethylpenidllin is about 30 to 60 minutes and 
may be increased to about 4 hours in severe renal 
impairment. About 80% is reported to be protein bound. 
The distribution and eliminatlon of phenoxymethylpeni- 
dllin is similar to that of benzylpenidllin (p. 230.2). It is 
metabolised in the liver to a greater extent than  
benzylpenidllin; several metabolites have beeri identihed 
induding penidlloic add. The unchanged drug and 
metabolites are excreted rapidly in the urine. Only small 
amounts are excreted in the bile.

Preparations
Proprietary Preparotioiu (details are given in Volume B)

Single-ingredient Preparatioru. Arg.: Grampenil NF; Pen Oral; 
Penagrandet; Penfantil; Penidnat; AustraL: Abbodllin-VK; 
Cilicaine VK; Cilopen VK; LPV; Penhexal VKf; Austria: Ospen; 
Pen-V; Penbene; Penstad; Star-Pent; Belg.: Peni-Oral; Braz.: 
Meradlina; Oradlin; Pen-V-Cilf; Pen-Ve-Oral; Pendlin-V; 
Penidgran; Canad.: Apo-Pen-VK; Novo-Pen-VK; Nu-Pen-VK; 
China: Bangning ShaJi cĩ); KaiLai Li Ke Li
Te Er Xin (ý]fàỈF§ị); Weibaisi ( í t l ĩ# 1); Cz.: Ospen; Penbene; 
Penddỷ; Denm.: Pandllin; Primdllin; Rodlint; Vepicombin; 
Fin.; Medidllin; Milcopen; V-Pen; Fr.: Oradlline; Ger.: Arcasin; 
InlectoCillin; Isodllin; Ispenoral; Megadllin oralf; P-Mega- 
Tablinen; Pen Mega-ị-; Penbeta-ị-; Penhexalt; Gr.: Ospen; Hung.: 
Ospen; ỉndia: Kaypen; Indon.: Fenodn; Ospen; Irl.: Calvepen; 
Kopen; Israel: Pen-Rafa VK; Ratapen Mega; Raíapen V-Kf; 
Maíaysia: Beapen; Ospen; Mex.: Anapenil; Kavipen; Pen-Vi-K; 
Pota-Vi-Kin; Neth.: Adpent; Norw.: Apodllin; Weifapenin; 
NZ: Cilicaine VK; Philipp.: Sumapen; Pol.: Ospen; Rus.: Star- 
Pen (Cĩap-rieH); S.A/r.: Betapen; In Cil-Vk; Indlf; Len VK; 
Spec-Pen-V-K+; Singapore: Ospent; Penopen; Spain: Penilevel; 
Swed.: Kavepenin; Pecevet; Tikadllin; Switz.: Ospen; Phenodl- 
linf; Stabidlline; Thai.: Medic-V; Metro-Vf; P-Cillin V; Pen-V; 
Pener; Penvedon; Penvelin; Penveno; SemidHin; Suveelin; 
Turk.: Ciladlt; Cliadl; Penoksil; USA: Pen-Vee K; Veetídst; 
Veneỉ.: Ospen.

Muhi-ingtedient Preparations. Spain: Penilevel Retatd. 

Pharmacopoeial Preparations
BP 2014: PhenoxymethylpenidUin Oral Solution; phenoxy- 
methylpenldllin Tablets;
USP 36: Penicillin V íor Oral Suspension; PenidUin V Potassium 
for Oral Solution; Penidllin V Potassium Tablets; Penidllin V 
Tablets.

Phthalylsulfacetamide IBANI 
;'phthalỳỉsùlphacetamide; Sulíanitacetamrdum Phthalylatum. 
4'-(Acetylsulphamoyl)phthalamlicàcid.
C,6HMNAS=362.4 
C4S —  13Ỉ-69-1 
VNII — 24PUW23GRX.

Proĩile
PhthalylsuUacetamide is a sulfonamidè antìbacterial. It is 
poorly absorbed when given orally ạnd has been used for 
gasưointestinal inỉections.

Preparations
Proprietory Preparations (details are given in Volume B)

Muhi-ingredient Preparatiom . Ckũe: Enterol Con Nỉỉuroxadda; 
Enterolf; Mex.: Facetin-D.

Phthalytsulfathiazole /BAN, riNNi 
Ftalazol; Ftalilsulfatiazol; Ftalilsulfetĩãzolas/ Ftálilszulfatiazol; 
FtầlỳlsuHathiazol; Ftalylsulfatiazol; Ftályylisulfetiatsoli; Phtalyl- 
sulfathiazol; Phthalazol; Phthálazõlum; Phthalylsùlfãthiazol; 
Phthalylsulfàthiazolum; Phthalylsulphathiazolé; Sultaphta- 
lylthiàzol; ®Tanivicy/ib<ị)aTMa30n ■;
4'-{l,3-Thiazol-2-ylsulphamoy0phthalanilicácid. 
Ci7Hi3N}OsS2=403.4 
CẢS — 85-73-4.
ATC —  A07AB02.
ATC Vet — QA07AB02.
UNIt — 6875L5852V
Pharmacopoeias. In Eur. (see p. vii) and Vịíí.
Ph. Eur. 8: (PhthalylsulỉathiazoIe). A white or yellovvish- 
white crystalline powder. Practìcally insoluble m  water, 
slighdy soluble in alcohol and in acetone; freely solúble in 
dimethylíormamide. Protect from light.

ProỉiỊe
PhthalyIsuUathiazole is a sulíonamide with propertìes 
similar to those of su]famethoxazole (p. 367.2). It is poorly 
absorbed, about 95% remaining in the intestine and onlỹ 
about 5% being slowly hydroĩysed to suưathiazole and 
absorbed.

It is given, with other antíbacterials, for its antibaaerial 
action in the gasơointestinal tract in the ơeatm ent of 
iníections and for bowel decontaminatíon beíore surgery.

Preparatíons
Proprietary Preparalionỉ (details are given ìn Volume B)

Single-ingredient Prepom tions. Gr.: Enterosuưa; Thai.: Thalatex.

AAuhi-ingredient Preparations. Arg.: Carbon Tabs; Colistop; Diar- 
rocalmol; EstreptocarbocaftiazoL' Esơeptocarbocaftiazol; Opo- 
carbon; Braz.: Parenterin; Chile: Esancol; Imecol; Liracol; Tesd- 
san; Gr.: Enteromyk; Mex; Bontal; Ditayod; Thai:
Chlorotradnt; Cocdla: Diaropect Disento; Endothalyl.

Pipemỉdic Acid /BAN, rỉNNi 
Apide. Pipẽmidique; Ácido pipemídico; Acidum Pipemidi- 
■cụm; Acidum pipemidicum trihydricúm; Kyselina pipemido- 
vá. trihydrát; PỊpemídico, ácido; Pipemidihàppo; Pipemidii- 
n ih ạ p p o trih y d ra a tti; P ip e m id in s a v -trih id rá t; 
Pipemidinsỵratrlhydrat;; Pipémidịque (acide) trihydraté; 
Pipemìdo rũgỉtis trihidratas; Pipemìdsyra; ,Piperamic Acid;
1489ạRB; rinneMHflOBafl Kncnoĩạ.
8-Ethyl-5,8-dihydro-5-oxo-2-(piperazin-1-yl)pyrido[2,3-đlpyri- 
midìne-6 -carboxylic acid.
C14H,7NA=303J
CAS —  51940-44-4 (anhydrous pipemidic acid); 72571-82-5 
(pipemidic aơd trihydrate).
ATC — J01MB04.
ATC Vet —  CU01MB04.
UNII —  LT12I5HVR8.

Pharmacopoeias. In Chín., Bur. (see p. vii), and Jpn (aU as 
the trihydrate).
Ph. Eur. 8: (Pipemidic Add Trihydrate). A pale yellow or 
yellovv crystalline powder. Very slighdy soluble in  water 
and in dichloromethane; practically insoluble in alcohol. It 
dissolves in dilute Solutions oỉ adds and of alkali hydroxides. 
ProteCT from light.

ProfìỊe
Pipemidic add is a 4-quinolone antibacterial with properties 
simiỉar to those of nalidhdc add  (p. 328.3), but is more 
active ừí vitro against some bacteria, induding Pseudomonas 
aeruginosa. It is used (as the trihydrate) in the treatmẹnt of 
urinatỵ-ttaa iníections in oral doses equivalent to 400 mg of 
the anhydrọus substance tvvice daily.

Interactions. For the effect of pipemidic add on the dear- 
ance of xanthines, see undei CaHeine, p. 1206.1, and 
Theophylline, p. 1234.2.

The Symbol t  denotes a preparation no longer actively marketed
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Preparations
Propcietary P reparations (details a re  g ỉvcn  in  V olum e B)

Single-ingrbdient Preparcriions. Arg.: P inu re t; M em ento ; P ripen  
Braz.: B alurol; E lofuran; P ipram ; P ipurol; U roxina; Chile-. 
Purid; U ropim ide; F r.: P ipram ; Ger.: D eblastonỷ; Gr.: D iũogin; 
P ipiam ; H ong  Kong-. U ro tractìn ; Indo tu :  Im presial; U rin ter; 
Urixin; U rotractin; U trexỷ; I ta l :  B io so v ira n t; Cistomid; D iper- 
pen ; Paxemid; P ipeíort; P ipem id; P ỉpram ; P ip u iiá ’ Urodene-ị-; 
Uropim id; U rosan; U rotractin ; Jpn:  D olcol' M aỉaysia: U ro trac- 
tìn ; Mex.: U ripisen U ronovag; U ropipem id; N eth .:  P ipram ; P hi-  
lipp.: U rix in t; PoL: Palin: U ro lin t; Rus.: P alin  (IlanHH); P ilam in 
(IỈHiiauHH); Pim idel (riHMiueni.); P ipegal (IlHnenui); P ipelin 
(IlHneaHH); U ropím id (YponHMKa); U ro tractin  (yporparníH ); s. 
A fr .: D eblaston; Singapore: U ro tractin ; Spa in :  Galusan; NuriU 
Urisan; U rop iped ilt; Th a ù :  P ip e d ic  U rotractìn ; u k r .:  Palin 
(ĩlanHH); P ỉm idel (IlHMKHcn); P ipem idin  (IỈHneMitnHH).

M uti-ingracSenl Preparotions. A rg .: P ríper Plus.

Piperacỉllin (BAN, riNNi
Piperacilin monohydrát Piperađlina; Piperacilinas; Pipéraớl- 
line; Piperacillinum; Piperacillinum Monohydricum; Piper- 
asilliini; nnnepaLịMBBMH.
(6fl)-6-Ifl-2-(4-Ethyl-2,3-dioxopiperazine-l-carboxamido)-2- 
phenylacetam ido]penìcillanic acid monohydrate; 3- 
Dimethyl-7-oxo-4-thia-1-azabicyclo[3.2.0]heptane-2-car- 
boxytìc ácid nionohydrate.
CỈ3H27Ns07S^20=535.6 ■
CAS'— 61477-96-h (anhydrous piperadllin); 66258-76-2 
(piperaơHin monohyàrate).
ATC— J01CA12. ■
ATC Vet — CU01CAĨ2.
UNII —  X0080D500E (piperacillin); 9I628532GX (anhydrous 
piperadllin): ■...
Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Piperadllin). A white or almost vvhite powder. 
Slỉghtly soluble in water and in ethyl acetate; íreely soluble 
in methyl alcobol.
USP 36: (Piperadllin). A white to off-white' crystalline 
powder. Practically insoluble to very slightly soluble in 
water; very slightly soluble in ethyl acetate; slightly soluble 
in isopropyl alcohol; very soluble in methyl alcohol.

Piperacillin Sodium (BANM, USAN, rlNNMÌ 
CIa227193;- Natril' Piperadllinum; Piperacilin sodná sủl; 
Pìperacilina sódlca; Piperacilino natrio druska; Plperacillin- 
Naừium; Pipiéracilline Sodique; Piperacillin-nátriũm; Piper- 
acillinnatrium rĩatticum ; Piperacilllnum; Pipẹracillinum 
riatricurn;.Piperacylina sodovva; Piperasilin Sodyum; Piper- 
asilliininatrium; T-1220; HaTpnti nnnepamuinMH. 
C23H26N5Na0 7S=5 3 9 J -  '
CĂS —  59703-84-3.
ATC —  J01CA12.
ATC Vet — QJ01CA12. .
UNII,—M98T6907HP.,

Pharmacopoeias. In Chỉn., Eur. (see p. vii), Jpn, and us. 
Ph. Eiư. 8: (Piperadllin Sodium). A white or almost white, 
hygroscopic powder. Freely soluble in w ater and Ũ1 methyl 
alcohol; practìcally insolublc in ethyl acetate. A 10% 
soludon in water has a pH of 5.0 to 7.0. Store in airtìght 
containers.
USP 36: (Piperadllin Sodium). A vvhite to oíf-white solid. 
Preely soluble in  w ater and in alcohol. pH of a 40% solution 
in water isbenveen 5.5 and 7.5. Store in airtight containers.

Inconipatibility. Piperadllin sođium has beèn reported to 
be incompatìble w ith aminoglycosides and sodium bicarb- 
onate.

A {onnulation ot piperadỉlin plus tazobactam containing 
edetic and d tric adds (Tazoãn, ĩosyn) is considered 
compatible with lactated Ringeris solution, as well as some 
aminoglycosides a t spedíic concentrations, w hereas 
íormulations vvithout these additives are not compatible.

StabiỉHy. Reícrences.
1. zhang Y, Ttiisel LA. Subility  of pipencUlin and  ncarcillin in AuioDosc 

Infusĩon System bags. Arm Pharmacother 2001; 35: 1360-3.

Uses and Administratíon
Piperadllin is a ureidopenidllin that is used sùnilarly to 
ticardllin  (p. 380.2) íor the ưeatm ent oi iniections caused 
by Pseudomonas aeruginosa, and also iníections dúe to other 
susceptíble bacteria. It has been used particularly in 
ùnimmocompromised patients (neuơopenic patients) and 
for biliary-trad iníections (cholangitis). Other indications 
have induded uncomplicated gonorrhoea due to penidllin- 
senátíve gonococd, and urinary-tract inỉections. It has also 
been used for surgical iníection prophylaxis. For details of 
these iníections and theừ  treatment, see under Choice of

All cross-reíerences reíer to entries in Volume A

Antibacterial, p. 172.2. For the treatment of serious 
iníections p iperad llin  is commonly used w ith  an  
aminoglycosíde, but they should be given separately 
bêcause oí possible incompatibility.

PiperadlUn is given by ữỹection as the sodium salt. Doses 
are expressed in  tenns of the equivalent am ount of 
piperaaílin; 1.04g of piperadllin sodium is equivalent to 
abóut 1 g of piperadllin. Doses should generally be reduced 
in moderatẽ to severe rẹnal impairment (see p. 342.3).

Piperãcũlin may be given by slow inưavenous injection 
ovêr 3 to 5 minutés, by intravenous iníuãon over 20 to 30 
minutes or by deep intramuscular injection. Single doses of 
more than 2g shóuld not be given by the intramuscular 
route For iníormatíon on extended iníusions of piperadllln 
with tazobactam see p. 342.2.

For the ơeatm ent of serious or complicated iníections, 
piperadllin 200 to 300mg/kg daily may be given in divided 
dóses intravenously; the usual dose is 3 to 4g every 4 or 6 
houré. in  life-threatening iníections, particularlý those 
caused by P s e u d o m o m s  or Klebsieỉla spp., it should be given 
m a dóse õf not less than 16 g daily. The usual maxiiinum 
daily dose is 24 g, although this has been exceeded.

For mild or uncomplicated intections, 100 to 125mg/kg 
daily may be given; usual doses are 2 g every 6 or 8 hours. or 
4g every 12 hours, intravenously, or 2g every 8 or 12 hours 
intramuscularly.

Uncomplicated gonorrhoea may be treated by a single 
inưamuscular dose of 2g. Prọbenedd lg  may be given 
oralĩỹ 30 minutes beíore the injection.

For the prophylaxis of inlection during surgery, 2g just 
beíore the procedure, or when the umbilical cord is damped 
in caesarean section, followed by at least 2 doses of 2g at 
intervals of 4 or 6 hours within 24 hours of the procedure, 
may be given.

P ip e r ă ã llin  with tữĩobactam. Piperadllin is írequently used 
with tazobactam (p. 371.3), a beta-laaamase inhibitor, to 
vviden its antibacterial spectrum to organisms usually 
resistant because of the production of beta-laaamases. The 
combination is given intravenously in a ratio of piperadllin 
(ăs thê sodium salt) 8 pans to 1 part of tazobadam (as the 
sodiuìn salt). The usuãl recommended dose (expressed as 
the combined amount of piperadllin and tazobactam) is 
4 5 g given every 8 hours or 3.375 g given every 6 hours. For 
nosocomial pneumonia, baaerial inlections in neuơopenic 
patients and other severe inlections a dose of 4.5 g may be 
given every 6 hours.

For detáils of dosing in children for both piperadllin and 
piperadllin plus tazobactam, see p. 342.2.

Reíerences.
1 Greenwood D. Finch RG, eds. PiperadU in;uzobaaam : 1 ncw í  -lactim / 

p -lac iam a«  inhibiior combination. J  Antimicrob Chrmoìhíĩ 1993; 31 
(suppl A): 1-124.

2 Schôonover LL n  at. P iperadlU n/iaiobacum : a new beta-lactam/beta- 
iảaam asé inhibitor combinadon. Amt pharmacữlher 1995; 29: 501-14.

3 Peny  CM Markham A. P lperadllin/taiobanani: an updated revieiv of 
l ù  u s t  in the treaunem  of baaeria l inlcaions. Dtuịỉ 1999; 57: 805-43.

4 K oũpad  s. tl đl. The dinical and  economic beneliis o i administering 
piperaailin-iaiobactam  by contínuous iníuáon. lntensive Crit Can N un  
2005; 21: 87-93.

5 Gin K  n  Plperadllin-taiobactam : a beta-lactam/beia-lactamase 
inhibiior combination. Expert R n  Anti btỊta  Ther 2007; 5: 365-83.

Adminiỉtration. There is evidence from in-vừro, anim al, 
and some small dinicai studies that inơavenous inhisions 
of piperadllin-tazobactam given over extended periods (4 
hours ũistead oí the recommended 30 minutes) enhances 
t h e  p h a n n a c o d y n a m i c  p r o ỉ i l e  o f  p i p e r a c i l l l n - t a z o b a a a i n .  
b y  extending the time the ửee drug level remains above 
the minimum inhibitory concentration. For these studies a 
dose regimen of 3.375 g ẹvery 8 hours as a 4-hour iníusion 
was commonly given.1 This dose may, hovvever, not be 
adequate for isolates vvith m inimum inhibitory concenưa- 
tions of > 3 2  miCTOgrams/ml. (such as Pseudom onas aerugi- 
rìóia) and for these organisms a dose of 4.5 g given every 
6 hoúrs as ã 3-hour iniusion has been suggested.1

1 Kauỉman SE, et a l  Ratíonale and evidence ÍOT extendeđ inỉusion oC 
pipcradUin-Uíobaaam. Am J  Health-Syst Pharm 2011; 68: 1521-6.

Administrotton in children. Piperacillin has been given 
alone or vvith tazobactam to neonates and children íor 
the ớeatment of inlections caused by susceptible organ- 
isms.

Piperacillin. Although it is not licensed for use in children 
under 12 yeais of age in the USA, the American Academy of 
Pediatrics (AAP)1 suggests inttamuscular or intravenous 
doses of 200 mg/kg daily in 3 or 4 divided doses for mild to 
moderate iníections in children 1 month of age and older; 
for severe inlections, the dose may be increased to 300 to 
400 mg/kg daily in 4 to 6 divided doses.

Piperaallin plus tazabactam. Piperadllin has also been 
given with tazobactam to paediatricpatients.2 In the UK, the 
combination of piperadllin plus tazobactam is not licensed 
f or use in dĩĩldren under 12 ỹears of age except í or those with 
neuơopenia or complicated intra-abdominal iníections. 
Despite this, it has been used for a number of other 
indicatỉons. The BNFC recommends the following doses

(expressed as the combined am ount of piperacillin and 
tazobactam) by intravenous inhision over 30 minutes.
For h osp lta l-acqu lred  p n eu m o n la , sep ticaem ia , com - 
p lica ted  in íec tlons  involv ing  th e  u rin a ry -tra c t o r sk in  
an d  so ft tissues:
• neonates: 90 mg/kg every 8 hours
• children 1 month to  12 years of age: 90mg/kg every 6 to 

8 hours (maximum 4.5 g every 6 hours)
• children from 12 years oí age: 4.5 g every 8 hours, 

increased to 4.5 g every 6 hours in severe inỉectỉon
For inlections in children with n eu tro p en la :
• children from 1 m onth of age: 90mg/kg (maximum

4.5 g) every 6 hours
For com plicated  in tra -ab d o m in a l in íections;
• children bom  2 to 12 years of age: 112.5mg/kg 

(maximum 4.5 g) every 8 hours
• children bom  12 years of age: 4.5 g every 8 hours, 

increased to 4.5 g every 6 hours in severe iníection
Altematively. the AAP1 recommends the following intta- 
venous doses [based on piperadllin component]:
• for neonatẽs aged 7 dăys or less: lOOmg/kg every 12 

hours
• for neonates aged 8 to 28 days: 100 mg/kg every 8 hours; 

a dosing interval of 12 hours may be used until 2 vveeks 
of liíe in extremely low birth-weight neonates (weighing 
less than 1 kg)

• for children beyond the nevvbom period: 300 mg/kg daily 
in 3 divided doses; a lovver daily dose of 240mg/kg is 
recommended for those 2 to 9 months of age.

The AAP1 does not recommend the use of piperacillỉn plus 
tazobactam in mild to moderate iníecrion.

Doses oỉ piperadllin plus tazobactam may need to be 
adjusted in children with renal impairment; for íurther 
information see p. 342.3.

1. American Academy of Pedỉalrics. 2012 Red Book: Report o f the Committee 
an lnfectìaus Dừeases, 29th ed. Elk Grove Village. Illinois, USA: American 
Academy oỉ PedUmcs, 2012.

2. ■ Wolí MP, Simon A. The use o í piperadllỉn-tazobaciam ỉn neonatal and
paediauỉc patíents. Expert Opin Dtuị Metab Toxicoỉ 2009; 5: 57-69.

Admỉnistration in renal impairment. Doses of piptraciũin 
should be reduced in moderate to severe renal impair- 
ment; for serious inỉections in adults, the lollovving maxi- 
mum doses ÍOT intravenous or intramuscular use have 
been recommended based on creatinine dearance (CC);
• cc 20 to 40 mL/min: 4 g every 8 hours
• cc less than 20mL/min: 4g every 12 hours
• haemodialysis patients: 2g every 8 hours, with an 

additional dose of 1 g given after each haemodỉalysis run
For piperaàỉlin plus taĩữbactam, UK licensed product 
inỉormation recommends the ỉollovving maximum intra- 
venous doses (expressed as the combined am ount of 
piperadllin and tazobactam) in renal impairment, based on 
CC:
Adults:
• cc 20 to 40mL/min: 4.5g every 8 houis
• cc less than 20mL/min: 4.5 g every 12 hours
• haemodialysis patients: an additional 2.25-g dose should 

be given after each dialysis run
Children:
• cc <  50mL/min: 78.75 mg/kg every 8 hours
• haemodialysis patients: an additional 45-mg/kg dose 

should be given aỉter each diaỉysis run
In a revievv,1 the íollovving doses.expressed as the combined 
am ount of piperadllin and tazobactam, were recommended 
for critically ill adults undergoing diữerent types of renal 
replacement therapy;
• continuous venovenous haemoBltration (CWH); 2.25 to

3.375 g every 6 to 8 hours
• continuous venovenous haemodialysis (CVVHD); 2.25 to

3.375 g every 6 hours
• continuous venovenous haemodiaỉilữation (CWHDF);

3.375 g every 6 hours
• intermittent haemodialysis: 2.25 g every 8 to 12 houn

1. Heimz BU, et aỉ. Antimicrobial dosing concepis and recommendatíons 
for criticalỉy ỉll adult patlents receiving contỉnuous renaỉ replacement 
therapy or im ennitiem  hemodialysis. Pharmacotherapy 2009; 29: 562- 
77.

Adverse Effeđs and Precautíons
As for Carbenidllin Sodium, p. 232.1.

Prolongation of bleeding time has been less ữequent and 
less severe with piperadllin than vvith carbenicillin. Like 
other penidllins, piperacillin may interiere with some 
diagnostic tests (see Precautions for Benzylpenidllin, 
p. 229.3); additionally, lalse-positive tests for Aspergillui 
iníection have been reported in patients given piperacillin 
plus tazobactam.

Effeds on the blood. Reĩerences.
1. Peralta PG, et al. ỉn tídence oỉ neutropenia during ưeatm em  oí bone* 

related inỉeciions VYiỉh piperadllin-iaxobaaam . ơ in  ỉnfeơ Dừ 2003; 37: 
1568-72.

2. Scheera MH, et aĩ. Systematíc rev iew  of piperacillin-ỉnduced 
neuưopenia. DntỊ Safety 2007; 30:295-306.

3. Gartia Gala JM, et a i  Im m une hemolysis due to piperadllin/tazobactam. 
Transfus Apher Sá  2009; 40: 97-8.
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4. Mayer B. tí ai. Pipcradllin-induccđ im m uoe hemolysis: ncw cases and a 
condse review of the ỉiterature. Trarufusiơn 2010; 50: 1135-8.

Hypersensitivity. In the mid 1980s there were reports of a 
relatìvely high inddence of adverse reactíons to pipera- 
dlliĐ, espedally íever, in padents vvith cystic Ebrosis.1"3 
However, the manuíacturers4 considered such patients to 
be particularly prone to alỉergy and dted reactions wúh 
other semisynthetic penidllins induding carbenidllin and 
azIodllin.

Similar apparent hypersensitivity reactions have been 
reported in patients taking high doses of piperadllin and 
other ureidopenidllins, over long periods for other 
indications,5 and with other penicillins in patients with 
cystic Bbrosis,6 although piperadllin does appear to be most 
írequendy implicated.6

1. Steađ RJ, tí  ai. Adverse reactỉons to piperadỉlỉn in cystic abrosis. Lanctí 
1984; I: 857-8.

2. Strandvik B. Adverse reactìons to piperacỉỉỉỉn ỉn patìents wỉth cystic 
ũbrosis. Lanctí 1984; 1: 1362.

3. Stead Ri, tí  ai. Adverse reacdons to piperadỉỉỉn In adults with cystỉc 
AbrosU. Tharax 1985; 4 0 :184-6.

4. Brodc PG, Roach M. Adverse reacúons to piperadlỉỉn in cystic Qbrosis. 
Lanctí 1984; 1: 1070-1.

5. Lang R, t í  ai. Adverse reactions to prolonged treatm ent wỉth high doses 
oỉ carbeuidlỉỉn and ureidopenldUỉns. Rav Irựèa Dừ 1991; 13: 68-72.

6. Pleasants RA. tí ai. Allergỉc reactỉons to  parenteraỉ beta-lactam 
amiblotícs In patíents w ỉth cystỉc Bbrosis. Chat 1994; 106:1124-8.

Porphyria. The Drug Databasé for Acute Poiphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Centte Swedeni dassiăes piperadllin as not 
porphyrinogenic and the combination of piperadlỉin with 
tazobactam as probably not porphyrinogenic; both may be 
used as drugs of first choice and no precautions are 
needed.1

1. The Drug Database for Acute Porphyrỉa. Avallable at: http://www. 
drugs-porphyria.org (accessed 18/10/11)

Sodium content. Each g of piperacillin sodium contains 
about 1.85 mmol of sodiuxn. As piperadllin sodium has a 
lower sođium content than carbenidỉlin sodium, hypema- 
traemia and hypokalaemìa are less Iikely to occur.

Products containing piperadllm plus tazobactam contain 
about 2.36 mmol of sodium for each g of the piperadllin 
component; when the product is ỉormulated with edetic 
add  the sodium content is higher (about 2.36 mmol sodium 
perg).

Interactìons
As for Benzylpenidllin. p. 230.1.

Antibađerials. For the ehect of piperadlỉin on f lu c lo x -  
a á l l in ,  seep. 300.1.

Neuromuscular blockers. Piperadllin and other ureidope- 
nidllins are reported to prolong the action of competitive 
m usde relaxants such as v e c u r o n iu m  (see Atracurium, 
p. 2032.1).

Antimicrobial Action
Plperadllin has a similar antimlcrobial action to carbeni- 
dllin (p. 232.1) and ticardllin (p. 381.1), but is active 
against a vvider range of Gram-negative organisms. 
induding K lebsie lla  p n e u m o n ia e .  It is also generally more 
active in  v itro , espedally against P seu d o m o n a s  aerug inosa  and 
the Enterobacteriaceae, against Gram-positive Enterococcus 
/a e c a lis ,  and possibly against B a đ e ro id e s  ỹragilis. There is, 
however, an inoculum effect, i.e. minimum inhibitory 
concentrations of piperadllin increase with the size of the 
inoculum.

Combinations of piperadllin and aminoglycosides have 
been shovvn to be synergistic in  v itro  against Ps. aerug inosa  
and Enterobacteriaceae. The effect of using piperadllin vvith 
other beta Iactams has been less predictable.

The activity of piperadllin against some organisms, 
resistant because of the production of beta-lactamases, may 
be restored by tazobactam, a beta-lactamase inhibitor. Such 
organisms indude beta-lactamase-produdng straũts of 
staphylococd, E íc h e r íc h ia  coli, H a e m a p h ilu s  ừ tflu en za e , and 
B actero ides  spp.; the activity of piperadllin against Ps. 
a e ru g in o sa  is not enhanced by tazobactam.

Resistance has developed in Ps. a e m g in o sa  during 
treatm ent with piperadllin, espedally when used alone. 
There may be some cross-resistance w ith other antipseudo- 
monal penidllins.
Reíerences.

1. Higashỉtam F, et a i  Inhỉbỉtỉon of p -Uctamáses by taxobactam and in- 
vitro anđbacterỉaỉ acdvity of tazobactam combined w ỉth piperadllỉn. J  
Aníùniavb ơianother 1990; 25:567-74.

2. M ehtar s, t í  a l  The in-vitro actìvity of piperadllin/tazobactam, 
cỉproSoxadn, ceharidỉm e and ỉmipenem agaỉnst multíple resistant 
Gram-negaứve bacteria. J  Antimừrob Chemother 1990; 25: 915-19.

3. Kexnpers J, MacLaren DM. PỉpcradlUn/tazobactam and tícardlỉỉn/ 
davuỉanỉe ad d  against resistant Enterobacterỉaceae. J  Antìmùrob 
Chemother 1990; 26: 598-9.

4. Kadỉma TA. W einer JH. Mechanism o ỉ suppressỉon o f piperadlỉỉn 
resistance in enỉerobacteria by tazobactam. Antmàaob Agents Chemother 
1997;41:2177-83.

5. Kỉepser ME. t í  aỉ. Comparison of the  bacteriàđal actívỉtỉes of 
pìperacỉỉỉỉn-tazobactam. tícardliỉn-davuỉanate. and  am pidỉỉin-sul- 
bactam  agaỉnst dỉnỉcal ỉsolates oỉ Bacteroides ữagilis. Enterococcus 
ĩaecaỉỉs, Escherichia colỉ, and Pscudoraonas aenỉginosa. Antìmierob 
Agtnts ơưmother 1997; 41: 435-9.

6. Peterson LR. Andbiotìc policy and prescrỉblng strategỉes for therapy of 
extended-spectrum beta-ỉactamase-produdng Enterobacỉeriaceae: the 
roỉe o ỉ piperadIIin-tazobactam. Oài Mừrobioi Infeđ 2008; 14 (suppl 1): 
181-4. Correcdon. ữrid.; (suppl 5): 21-4.

P h a r m a c o k in e tic s

Plperadllin is not absorbed from the gastrointestinal traa . It 
is well absoibed aíter intramuscular use and peak plasma 
concentrations of 30 to 40micrograms/mL occur 30 to 50 
minutes aíter a 2-g dose. The pharmacokinetics of 
piperadllin are reported to be nonlinear and dose- 
dependent. The plasma half-life is about 1 hour, but is 
prolonged in neonates. In patients with severe renal 
impairment there may be a threeíold increase in halí-lUe; in 
those with end-stage renal tailure haU-lives of 4 to 6 hours 
have been reported, and in those with both renal and 
hepatic impairment much longer haU-lives may result. 
About 20% of piperadllin in the drculation is bound to 
plasma proteins.

Plperadllin is widely distributed in body tissues and 
ũuids. It crosses the placenta into the íetal drculation and 
small amounts are distributed into breast milk. There is little 
diỉíusion into the CSP except when the meninges are 
inBamed.

About 60 to 80% of a dose is excreted unchanged in the 
urine by glomerular ũlữation and tubuỉar secretion within 
24 hours, achieving high concentrations. Hlgh concentra- 
tions also occur in the bile and ụp to 20% of a dose may be 
excreted by this route.

Plasma concentrations are enhanced by probenedd. 
Piperadllin is removed by haemodialysis.
Piperadỉlin with tozobođam. The pharmacokinetics of 

piperadllin do not appear to be altered by tazobactam, but 
piperadllin reduces the renal dearance of tazobactam.

Reíerences.
1. Heỉkklỉẵ A. Erkkoỉa R. Phannacokìnetỉcs of piperadỉỉỉn during 

pregnancy. J  Antimkrob ơtemother 1991; 28: 419-23.
2. Wỉse R. t í  a i  Phannacoltínetìcs and tỉssue penetratíon oí tazobactam 

adm ỉnỉỉtered alone and w ỉth piperadỉỉỉn. Antimkrob Agents Chemoứưr 
1991; 35: 1081-4.

3. Johnson CA. t í  aỉ. Sỉngỉe-dose pharmacokỉnetícs of pipcradUỉn and 
tazobactam in padents with renaỉ dỉsease. Gìn Pharmacoỉ Ther 1992; 51: 
32-41.

4. Dupon M. ff aỉ. Pỉasma levels of pỉperadUỉn and vancomycỉn used as 
prophylaxis ỉn Uver transpiant patỉents. E u rJ  ơirt Pkarmacol 1993; 45: 
529-34.

5. Sổrgeỉ F, Kinrig M. The diem iỉtry , pharmacoỉdnetícs and  tỉssue 
dỉsưỉbutỉon oỉ piperadỉỉỉn/tazobactam. J  Aitíimiaob ơưmother 1993; 31 
(suppl A): 39-60.

6. Reed MD, tí a i  Single-dose phannacokỉnetỉcs o ỉ pỉperadỉlỉn and 
taxobactam in iníants and childrcn. Antùnicrob Agents Ckemother 1994; 
38: 2817-26.

7. Bourget p, t í  aỉ. CUnical pharmacokinetìcs o ỉ piperadUỉn-tazobactam 
combination in patỉents with major bum s and sỉgns ữf iníection. 
Antìmùrob Agertís ChemothĩT 1996; 40: 139-45.

8. Occhipind DJ. t í  aỉ. Pharmacokinetics and pharmacodynamỉcs of two 
multỉpỉe-dose pỉperadUin-taxobactam regimens. Antìmierob Agenĩs 
ơưmòther 1997; 41: 2511-17.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Arg.: Petezam; G r Pipril; Zobac- 
tam; Zoradlin; Ịndũr. Pipracil; Israel: Piprada' Ital.: Cilpien 
Ecosette; Faredllin; Peradl; PicUlin; Piperitab Pipersal; Pipertex; 
Repardllin; Semipenib Jpn: PentdUin; Thai.: Peradnt; Pipradl; 
Turk.: Pipraks.

MulH-ingredĩent Preparatìons. Arg.: Pipetexina; Tazonam; Vre- 
dian; Austral.: PipetTaz; Tazodn; Tazopip; Austría: Pipitaz; 
Tazonam; Belg.: Tazodn; Braz.: Tazodlina; Tazodn; Canad.: 
Tazodn; Chile: Aurotaz-P; Tazonam; China: An Di Tai ($ÌẺ3£); 
Bai Ding (S S ); Bang Da (®iố); Caryn (SUỀ); Fengtailing (S  
MM); Haitaxin ự&tịtís.): Kang De Li (Slí#^J); Li Ke Duo {ý]õỊ 
£): Pai Shu (ÌfiẼỉf); Tazodn (1#fèS): Xintemie (8r1#ĩ^); Yi 
Jun (—la); Yỉ Tan (fiS ); Cz.: Tazabax; Tazip; Tazodn; Tazopet; 
Tazoratio; Tebranic; Denm.: Tazodn; Fin.: Tazodn; Fr.: Tazodl- 
line; Ger.: Tazobac; Gr.: Bactalin; Gramenox; OUten; Tavoc- 
tame; Tazepen; Tazidron; Tazobion; Tazodn; Tazorex; Hotig 
Kortg: Tazodn; Hung.: Tazodn: India: Adzopip; Ampip-T; 
Badin; Boxter; Cadipip; Cidal; Cinpip-TZ; Combiwin; Cureact; 
Durataz: Elzox: Eurõpẽp-T; Everpip-TZ; Forpep; Gotaz; Gramo- 
taz; Hoslin; Inỉocen Inỉorcer; Ip-Taz; Jope; Kombat; KPT; Lazo- 
dn Fone; Lazopip; Lintaz; Lupitaz; Matlin; Medipip; Megadllin; 
Mezobact-P; Microtaz; Monal; Olin; Pactum; Tazacc Tazofast’ 
Tazopen; Zosyn; ĩndotu: Tazodn; Irt.: Piperdn; Piperin; 
Tazodn; Israel: Tazodl]in; Tazodn; Tazopip; Tazorex; Ital.: Ibi- 
tazina; Límerick; Tazobaq Tazodn; TazopenU; Jpn: Zosyn; 
Malaysia: Tazodn; Mex.: Tasovak; Tazodn; Tazpen; Neth.: 
Tazodn; Norw.: Piptazira; Tazodn; NZ: Tazodn; Phữipp.: Bac- 
taz; Peprasan-T; Piptaz; Pizobac PletzoIyn; Tanzo; Tapimydn; 
Tazobak; Tazodn; Tazolinf; Tazopem Tazotaz; Tebraniq Vigo- 
dd; PoL: Tazacylin; Tazodn; Tazoratio; Port.: Tazobac Rus.: 
Tadllin-J (Taiounnra fl)K); Tazodn (Ta30UHH); S-Afr.: Curitaz; 
Tazobax; Tazodn; singapore. Tazodn; Tazpen; Spain: Tazocel; 
Swed.: Tazodnf; Switz.: Tazobaq Thai.: Astaz-P; Pipertaz; 
Tazodn; Tazrobiđa; Tebranic Turk.: Tazodn; Tazoper, UK:

Tazodn; Vkr.: Tazar (Ta3ap); Zoperdn (3onepự H H ); USA: Zosyn; 
Venez.: Tazopril; Tazpen.

Pharmocopoeial Preparations
BP 2014: Piperadllin Iníusion;
USP 36: Piperadllin and Tazobactam for Injection; PiperadUin 
for Injection.

Pirlimycin Hydrochloride ÍUSAN, riNNMi 
Hidroclorura de pirHmicina; Pirlimicina, hidroclorurơ de; 
Pirlĩmycine, Chlorhydrate dê; Pirlimycinhydroklorid; Pirlimy- 
cini Hydrochloridum;. Pirlimysiimhydrokloridi; Ư-57930E; 
nnp/iMMMuvtHa rnflpoxnopnfl. - 
Methyl 7-chIoro-6,7,8-frideoxy-6-(c/s-4-ethyK-pipecolamĩ- 
do)-1 -thio-L-f/ireo-a-D-ga/acfo-octopyranosiđe monohy- 
drochlonde monohydrate 
C,7H31CtNAS,HCI,H20=465.4
G4S -  79548-73-5 (plrlimỵcin); 77495-92-2 (pitlimydn 
hydrochloríde)
Úm — 8S090559AQ

NOTE. The name Pữsue has been used as a trade mark for 
piriimydn hydrochloride.

ProỊỊIe
Pữlimydn ỉs a lincosamide antibaaerial used in veterinary 
medidne.

Piromidic Acid ỊrtNNỊ
Acĩde PirbrrỊidique; Ấcỉdo piromídico; Addum Piromídicúm; 
PD-93; Piromídico, áđdo; Piromldihappo; Piromidsyra; 
nnpòMHflOBaa KncnoTa. ’ : .
8-Ethyl-5,8-dihydro-5-oxo-2-(pyrro[idin-l-yl)pyrido[2,3-d]pyr- 
imidine-6 -carboxylic acid.
CmH16NÁ=288.3 
CAS— 19562-30-2. ■ ■ ■ '■ ■
ATC — J01MB03. .....
ATC Vet — QJ0!MB03 
UNII — 3I12WH4EWF. ■

Profi'Ịe
Piromidic add Is a 4-quinolone antibaaerial with properties 
similar to those of nalidixic add (p. 328.3). It has been used 
in the treatment oí susceptible iníections. There have been 
several reports of acute renal íailure assodated wlth 
piromidic add.

Pivampicillin ÍBAN. riNNI
MK-191; Pivạmpicilin; Pivampicilina; Pivampicilinas; Pivampi- 
cillihe; Pivampicillinum; Pivampisilliini; ĩlnBaMnnun/uiHH. ■..: 
Pivaloytoxymethyl (6 P)-6 -(a-D-phenylglycylamino)penicilla- 
nate.
C22H2,Nj06S=4635 ■ ...... • -
CAS —  33817-20-8.
ATC —  J0ỊCAŨ2.
ATCVet — áJ01CA02.
UNII — 0HLM346LL7.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Pivampidllin). A white or almost white 
crystaliine powder. Practically ỉnsoluble in vvater; soluble in 
dehydrated alcohol; íreely soluble in methyl alcohol. It 
dissolves in dilute adds. Store in airtight containers.

Pivampicillin Hydrochloride
Í8ANM, USAN, rlNNM)
Hidrodoruro de pivampicilina; Pivampicilina, hidrodoruro 
de; Pivampícilline, Chlorhydrate de; Pivampicillini Hydro- 
chíoridum; nnaaMnnunmiMHa rnflpox/iopMfl. 
C22Hỉ9N306S,HQ=500.0 
CAS — 26309-95-5.
ẠTC — JỌ1CẠỌ2. . .;■■
:ÂtC Vet — QJ0ÌCA02. . ■■■■ ■■■'. ‘
'UNII —  V9HOC53L7L " '

Uses and Administration
Pivampidllin is the pivaloyloxymethyl ester of ampidllin 
(p. 218.3) and has similar uses; 1.3 g oỉ pivampidlỉin and 
1.43 g of pìvampidllin hydrochloride are each equivalẹnt to 
about 1 g of ampidllin. Pivampidllin is given in usuãl oral 
doses of 350 to 700 mg 3 or 4 times daily; u  necessary, the 
dose may be increased to 1 g orally 3 tữnes daily.

In areas where gonococđ remain sensitive a single dose 
of 1.4 g is given for gonorrhoea, with probenedd 1 g.

For details of doses in children, see p. 344.1.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Pivampidtlin hydrochloride has been used in some 
countries.

Pivampidllin has also been given with pivmedllinam 
(p. 344.1).

Admìnislration in children. Pivampicillin may be used 
orally in  children for the treatm ent of susceptible iníec- 
tions. An oral dose of 35 to  70mg/kg daily in 3 diviđed 
doses has been suggested for children up to 6 years of age; 
those olđer than 6 years may be dosed as for adults (see 
p. 341.3).

Adverse Eíkcts and Precautions
As for Ampidlỉin, p. 219.2. Pivampirillin is reported to cause 
a lower inddence of diarrhoea than ampidllin. Upper 
gastrointestinal dỉscomíort may be more ừequent when 
pivampidỉlin is taken on an empty stomach.

Pivaloyloxymethyl esters such as pivampidllin have 
been assodated with the induction of camitine defidency 
(see p. 344.1).

Camitine deRciency. Camitine dehdency (see p. 2053.3) 
has been reported after the use of pivampidllin and 
pivmedllinam.1 It is thought that the pivalic add liberated 
on hydrolysis of these pivaloyloxymethyl esters in vivo is 
excreted as pivaloyl-camitine with a consequent depletion 
in plasma and m usde concenưations of camitine.2 Low 
plasma-camitine concenưations persisted in a patient after 
stopping pivampidllin, despite 6 vveeks oi replacement 
therapy with oral camitine lg  daily. She had originaUy 
presented with skeletal myopathy when given pivampi- 
dllin ỉor 3 months. A more intensive camitine replace- 
ment regứnen might be necessary in such patients.3

1. HoLme E. ỉ t  aỉ. Cam itm e deSdency ỉnduced by pỉvampỉdỉlỉn and 
pivmeciBỉnain therapy. L a n c tt 1989; iỉ: 469-73.

2. Anonymous. C am ítine ddStíency. Lancet 1990; 335: 631-3.
3. Rose SJ, et a i  C am ỉtỉne defiđency assodated w ỉth long-ienm 

pỉvam pỉdỉlio ưeatm ent: the eữect of a replacemenỉ thcrapy regứnc. 
Postgrâd Meẩ J  1992; 68: 932-4.

Porphyria. The Drug Database for Acute Poiphyria, cpm -. 
piled by the Norwegian Porphyria Centre (NẠPOS) and 
the Porphyiia Centre Svveden, dassihes pivampidllin as 
porphyrinogenic; it should be prescribed only íor compel- 
ling reasons and precautions should be taken in all 
patients.1

ỉ .  t h e  Drug Database lo r Acute Porphyrỉa. Avaỉỉable au bttp://www. 
drugs-porphyria.org (accessed 18/10/11)

Interadions
As for Benzylpenidllin, p. 230.1.

There is a theoretical possibìlity that camltine dehdency 
may be increased in patients receiving pivampiciilin (or 
pivmedllinam) and valproate; use of either antìbacterial 
with valproate or medications tHat liberate pivalic add 
shouỉd be avoided.

Antímicrobial Action
PivampidUin has the anómicrobial activity oí ampidỉỉin to 
which it is hydrolysed in vivo (p. 219.3).

Pharmacokinetics
Pivampidllin is add-stable and is readily absorbed from the 
gạstrointestinal tract. On absorpdon it is rapidly and almost 
coinpletely hydrolysed to ampidllin. pivalic add, and 
íonnáldehyde. Plasma-ampidllin concentrations 1 houx 
aher a dose are 2 to 3 times those attained after an 
equivalent dose of ampidllin. The absorption of pivampi- 
dllin is generally not signihcantly aííected by íood. About 
70% of a dose is excreteđ in the urine as ampidllin tvithin 6 
houts.

Preparations
Proprietory Preporotiorn (details are given in Volume B)

Sngle-ingredient Preporctions. Denm.: Pondodllin; Fr.: Proam- 
pif.

Pivmecillinam IBAN, riNNì

.Amdinocillin Pivoxil (USAN); FL-1039; Pivamdinocillin; 
; Pivmecilịpam;. Pivmécillinam; Pivmecillinamum; Pivmesilíi- 
rnaam ì̂RỘ-; Ọ-90Zt; ílMBMeunnnnHaM.::
'Pivalôýlóxỹméthýt ‘ (6 /?)-6 -{perhydroa2epin-l-ylmethylenea- 
mino)pẽniđllảnatè,' ■■
C1 ,'Ha N3Os5=439.6 
CAS —  32886-97-8.
ATC —  J01CA08.
ATCVet — Oỳo1CA08.
UNII — WAMJOQ30B.

P iv m e c illin a m  H y d ro c h lo r id e  IBANM, rìNNMì 
HidrodorurcTde pivmiecilinam; Pivmèciliộam, hidrodòmro. 
de; Plvmedlínam-hydròchlorid; Pivmedlinamo hidrochlor- 

i idas; Pivmédllinam.-Chlorhydrate’ de; Pivmeállinám-hidrok- 
lorid; Pivmecillinamhydrochlorid; PívmecillỊnamhydróklorid; 
Pivrnecillinàmi Hydrochlorldum; Pivmesillinaamihydròklor- 
idi; nnBMeqn/uiMHaMa rViflpoxnopnfl.
C 2,H 33N3O sS h lC I= 4 7 6 .0  . •
CAS -r-32887-03-9. ; V . ,
ATC —  J01CA08. '■ -■■■■-.
ATC Vet — QJ01CA08. •  
UNII — 48FX7N21H2. - ■

Pharmocopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8: (PivmeđUinam Hydrochloride). A white or 
almost w hite crystalline powder. Freely soluble in water, in 
dehydrated alcohol, and in methyl alcohol; slightly soluble 
in acetone. A 10% soluúon in vvaterhas a pH oỉ 2.8 to 3.8. 
Store at a temperature of 2 degrees to 8 degrees. Protect 
from light.

Uses and Administration
Pivmedllinam is the pivaloyloxymethyl ester of medllinam 
(p. 321.1), to which it is hydrolysed aíter oral dosage. It is 
used in the treatment of urinary-trart inlections (p. 213.1).

Doses of pivmedllinam have olten been expressed in a 
coníusing m anner since no diííerentiation has been made 
betvveen the hydrochloride. used in tablets, and the base, 
used in suspensions for oral use. Pivmedllinam 1.35 g and 
pivmedUinam hydrochloride 1.46 g aie each equivalent to 
about 1 g of mecillinam.

Pivmedllinam should preíerably be taken vvith food (see 
also Adminisưanon, under Adverse Etíects and Precautions, 
p. 344.2).

In acute uncomplicated cystitis, the initỉal dose is 400 mg 
orally followed by 200 mg three times daily for 8 doses. In 
chronic or recurrent bacteríuria, 400 mg may be given 3 or 4 
times daily.

For details of doses In children, see p. 344.2. 
Pỉvmedllỉnam has been given Tvith other beta lactams, 

particularly pivampidllin (p. 341.3), to extend the spectrum 
of antimicrobial artivity to Gram-positive organisms and 
because of reported synergism against Gram-negative 
baaeria in viíro.

For parenteral use, medllìnam is given.
Reíerences.

1. Nicoile LE. PivmedUínain in the treaunent o i urinary ir a a  ìnỉections. J  
Antimicrob ơưmoOưr 2000; 46 (suppl S ỉ): 35-9.

Administration in children. Pivmedllinam may be used 
orally in children 3 months of age and older for the treat- 
ment of urinaxy-tract iníections. In the UK, the BNFC 
recommends that for all urinary-traa inlections m  chil- 
dren weighing less than 40 kg, a dose oỉ 5 to lOmg/kg 
every 6 hours may be used; altematively the total daily 
dose may be given in 3 divided doses. Children weighing 
more than 40 kg may be ưeated as for adults (see Uses and 
Administration, above).

Adverse Effects and Precautions
As ỉor Benzylpenidllin, p. 229.2.

Pivaloyloxymethyl esters such as pivmedllinam have 
been assodated with the induction of camitine defidency 
(see Pivampidllin, above).

Administration. Oesophageal injury has been assodated 
rarely with pivmedllinam tablets.'-2 Patients aie advised to 
take them  duríng a meal, vvhile sỉtting or standing, and 
with at least half a glass of water.3

1. CSM. Pỉvmedỉỉinam and oesophageal ỉnjury. Current Pnblems 19 1987. 
Availabỉe au hítp ://w w w .xnhra.gov.uk/horoe/idcpìgTIdcSeTvice^GET.. 
FU£6dDocKameaCON2024426&RevÌsỉonSelectỉonMeỉhod«LatestRe- 
leased (accessed 22/07/08)

2. M ortìmer ổ ,  W ỉholm B-E. Oesophageal ỉnjury assodated vvíih 
pỉvm edỉlỉnam  tablets. Eur J Oitì Pharmacol 1989; 37: 605-7.

3. Anonymous. CSM w am ing on pivxnedỉỉỉnam. Pharm J  1987; 238: 443.

Porphyría. The Drug Database for Acute Potphyria, com- 
piled by the Nonvegian Potphyria Cenơe (NAPOS) and 
the Porphyria Cenưe Sweden, dassiĐes pivmedllinam as 
porphyrinogenic it should be prescribed only for compel- 
ling reasons and precautíons should be taken in all 
patients.1

1. The Drug D aubase íor Acuie Poipbyiia. Available a t  http://w w w . 
dnigs-porphyria.org (accessed 18/10/1])

Interaớions
As for Pivampidllin, above.

Antimicrobial Actìon
Pivmedllinam has the antimicrobial activity of medllinam 
(p. 321.1) to vvhich it is hydrolysed in vìvo.

Pbarmacokinetícs
Pivmedllinam is well absorbed &om the gasữointestinal 
tract and ũ  rapidly hydrolysed to the active drug medllinam 
(p. 321.2), pivalỉc add, and íormaldehyde. The presence of 
food in  the stomach does not appear to have a signiScant 
efỉect on absorption. Peak plasma concemrations of 
m edllinam of 5 micrograms/ml have been achieved 1 to 2 
hours aỉter a 400-mg dose of pivmedllinam.

About 45% of a dose may be excreted in the urine as 
medUinam, mainly within the Grst 6 hours.
Reíerences.

1. Heikkllã A , tí đ i  The pharm acoldnetỉo  oỉ medllinam  and pivmedlỉỉnam 
in pregnant and non-pregnant vromen. Br J  Clin Pharmacol 1992; 33; 
629-33.

Preparations
Propríetary PreporoHons (details are given in Volume B)
Sìngle-ỉngredient Preparations. Auitria: Selexid; Canad.:
Selexidt; Denm.: Penomax; Selexid; Fin.: Penomax; Selexid; 
F r Selexid; Gr.: Selexid; Norw.: Penomax; Selexỉd; NZ: 
Selexid; Port.: Selexid; Swed.: Penomax; Selexỉd; UK: Selexid.

Polymyxin B Sulfate IBANM. riNNMỊ
PoỊimiksin B Sủlfet; Polimiksino B sulíatas; Polimixin-B-szulfát; 
Polimixina B, sulfato de; Polimyksyny B siarczan; Polimyxini b 
sulías; Polymyksiini-B-sulfaaưi; Polymyxin B sulíat Polymyxin 
B Sulphatè; Polymyxin-B-sulfat PÓIymyxin-B-sulfáf PÓlymyx- 
ine B, Sulíatẹ de; Pdynìyxini B Sulías; Polymyxinum B Sulfas; 
Sulíato de polimixina B; no/iMMMKOiHa B Cynwị>aT.
CAS —  1404-26-8 (polymyxin B); 1405-20-5 (polymyxin B 
sulíate); 4135-11-9 (polymyxin BI); 34503-87-2 (polymyxin B2); 
7114Cb58-4 (polymyxìn B3).
ATC: — A07ẠA05; J01XB02; SOỈAA18; S02M11; S03AA03.
ATC Vet — QA07ÀA05; QJ01XB02; QS01AA18; QS02ÁA11; 
QS03AA03.
UNli —  1937131204 (pọlymyxin B sulíate); 57VAB21ZLF 
(polymyxin BÍ sụlíate); WTÓW6JDTU (polymyxin B2 sulfate).

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Polymyxin B Sulíate). A mixture of the suUates 
of polypeptides produced by the growth of certain strains of 
Badllus polymyxa or obtained by any other means. A white 
or almost white, hygroscopic powder. Soluble in water; 
slightly soluble in alcohol. A 2% solution in vvater has a pH 
of 5.0 to 7.0. Store in airtight containers. Proted [tom light. 
USP 36: (Polymyxin B Sulíate). The sulíate salt of a kind of 
polymyxin, a substance produced by the grovvth of Baãllus 
polymyxa (Badllaceae), or a mixture of two or more such 
salts. A white to buff-coloured, powder, odourless or has a 
laint odour. It has a potency of not less than 6000 
Polymyxin B units/mg, calculated on the dried substance. 
Preely soluble in water; slightly soluble in alcohol. pH of a 
0.5% solution in water is betvveen 5.0 and 7.5. Store in 
aừtight containers. Protect írom light.

IncompatibilHy. Incompatibility has been reported with 
many other drugs induding antibacterials. Polymyxin B 
sulíate is rapidly inactivated by strong adds and alkỉdis.

Ưni/s
The second International Standard Preparation (1969) o! 
polymyxin B sulíate contains 8403 units/mg.

NOTE. The available íorms of polymyxin B sultate are 
generally less pure than the International Standard 
Preparation. Doses have sometimes been stated in terms of 
pure polymyxỉn base; lOOmg of pure polymyxin B is 
considered to be equivalent to 1 miUionunits (1 megaunit).

Uses and Administratìon
Polymyxin B suỉíate is used topically, often with other 
drugs, in the ơeatm ent of skin, ear, and eye iníections due 
to susceprible organisma. Eye drops containing polymyxin B 
with neom ydn and gramiddin have been used for the 
prophylaxis of mfection in patients undergoing ocular 
surgery and, with propamidine isetionate, for the ưeatment 
of acanthamoeba keratitũ (p. 921.2). Polymyxin B has been 
given orally with other drugs in regimens íor selective 
digestìve-tract decontamination (SDD) in patients at high 
risk of endogenous iníections (see under Intensive Care, 
p. 187.3). Polymyxin B is also used parenterally íor the 
treatm ent of infections due to susceptible Gram-negative 
bacteria, espedally Pseudomonas aeruỊỊỈnosa; other drugs have 
generally been preíerred but its use is increasing due to the 
emergence of multidrug resistant Gram-negative organisms. 
Polymyxin. B has been given inưathecally in meningeal 
míection, by subconjunctival injection for eye iníections, 
and by inhalation for the treatm ent of pneumonia.

For topical application polymyxin B is usually available 
as a 0.1 % solution or ointment (10 000 units per mL or per g 
respectively) combined with other drugs. Intravenous doses

All cross-references reíer to entries in Volume A

http://www.xnhra.gov.uk/horoe/idcp%c3%acgTIdcSeTvice%5eGET
http://www
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range from 15 000 to 25 000 units/kg daily, by inỉusion and 
may be given every 12 hours. The intramuscular route has 
also been used despỉte the severe pain which may be 
associated vvith it; doses range from  25 000 to  
30 000 units/kg daily, and may be given every 4 or 6 hours.

Doses should be reduced in patients with renal 
impainnent (see p. 345.1).

Intrathecal doses of 50 000 units may be given once daily 
for 3 to 4 days, then on altem ate days for at least 2 weeks 
after the CSF cultures become negatìve.

For details of doses in children, see p. 345.1.
For subconjunctival injection, doses of up  to  

lOOOOOunits daily may be used for ũiỉectìons of the comea 
and conjunctiva.
Reíerences.

1. Evans ME, tí  al. Poỉymyxỉn B suiỉate and colỉstỉn: oỉd anửbiotỉcs for 
emergỉng multíresistanc Gram-ncgatívc bacteria. A m  Pharmacotíưr 
1999;33:960-7 .

2. . Falagas M E tíal. The use oi incravenous and aerosolỉzed poỉymyxins for
the treatm ent of inỉecdons in  aỉtícally  in patỉents: a revỉew of the recent 
lỉterature. ơin  Med R a  2006; 4; 138-46.

3. Arnold TM. ữai. Poỉymyxin antìbiotics for gnưn-negative ỉníectỉons. Am  
J  Heaỉth-Syst Pharm 2007; 64: «19-26.

4. Zavasdd AP, tí  ai. Polyroyxỉn B for the treatm ent of muỉddrug-resistam 
pathogens: a CTÍtỉcaỉ revỉew. J  Antìmiơob ơum oứưr  2007; 60: 1206-15.

5. Kwa K, t í  aỉ. Polymyxỉn B: simỉlaritỉes to and đifferences from colỉstín 
(polymyxỉn E). Expert Rev Antì Iĩựttt Ther 2007; 5: 811-21.

6. Nation RL, Li J. Optỉmỉzỉng use of colistìn and polymyxin B ỉn the 
crỉticaỉỉy iỉỉ. Semin Rapir CriĩCarè Mcd 2007; 28: 604-14.

7. Mỉchalopoulos A, Paỉagas ME. Cotistm and polymyxỉn B ỉn Cĩỉtỉcal care. 
Crit Can Cỉin 2008; 24: 377-91.

8. Yuan z ,  Tam VH. Poỉymyxỉn B: a  new strategy íor multìdnig-reslstaiu 
Gram-negadve organỉsms. Expert òpm Invat Drugs 2008; 17:661-8.

9. M oỉina J. tí  aỉ. New in íorm ationabout the poiymyxỉn/colỉstỉn class of 
antỉbiotỉcs. Expcrt Opin PharmaathcT 2009; 10:2811-28.

10. Veỉkov T, tí  ai. Structure-actỉvity reỉatíonshỉps oi poỉymyxỉn antibiotỉcs. 
J  Med Chem 2010; 53: 1898-916.

Administration in children. Polymyxin B may be used par- 
enterally in neonates and children for the ơeatm ent of 
inỉections caused by susceptible bacteria, paiticularly 
Pseudomonas aeruginosa, and inưathecally for the ưeatment 
of menỉngitis. Up to 40 000 units/kg daily of polymyxin 
suhate may be given to iníants vvith normal renal hmction 
by intravenous inhision or by inưamuscular injection, 
although the latter is no t recommendeđ routinely because 
oí severe pain at lnjection sites. Doses as high as 
45 000 units/kg daily have been tried in premature and 
full-tenn neonates. For suggested doses in children with 
renal impainnent see p. 345.1.

In children under 2 years of age, intrathecal doses of 
20 00Ọunits once daily for 3 to 4 days or 25 000units on 
altemate days may be given, followed by the latter dose for 
at least 2 weeks after the CSF cultures become negative.

Older children may be given the usual adult dose (see 
Uses and Admlnistration, p. 342.3).

Administration in renol impairment. Licensed product 
inỉonnatìon recommends that parenteral doses oỉ poly- 
myxin sulỉate shóuld be reducẽd in adults and childrén 
with renal impaỉrment; a maximum intravenous dose of 
15 000unitỉ/kg daily has been suggested. However, a 
small study1 of 8 critically ill padents reported that poly- 
myxin B given intravenously was eliminated mainly by 
non-renal pathvvays, and that total body dearance appears 
to be relatively insensitive to renal íunction. Others have 
suggested that the dose and/or írequency of intravenous 
polymyxin B do not need to be adjusted in patients with 
renal impairment.2

1. Zavasdd AP, t í  aỉ. Pharmacokỉnetics oỉ intravenous polymyxỉn B ỉn 
criticalỉy Uỉ patients. Cỉin Infeữ Dừ 2008; 47: 1298-1304.

2. Kwa ÀL. t í  a l  Phannacokinetỉcs o í poỉymyxỉn B in a patient with renaỉ 
insufStíency: a case report. Clm ỉnỊttí Dis 2011; 52: 1280-1.

Adverse Effects, Treatment, and Precautions
vvhen gi ven parenterally, the major adverse effects of the 
polymyxins are dose-related neurotoxidty and nephrotoxi- 
dty. Hypersensitivity reactions are rare, although rashes 
and íever have been reported, and polymyxins cause 
histamine release, vvhich may lead to bronchoconstríction 
and other anaphylactoid symptoms. Polymyxins should be 
avoided in patients w ith a history of hypersensitivity to any 
of the group.

Neurotoxic reactions can occur in up to 7% of patients 
with normal renal hmction and indude peripheral eHects 
such as drcumoral and 'stocking-glove' pattem  paraesthe- 
sias, visual disturbances, and dizziness, ataxia, conhision, 
drotvsiness, and other CNS effects. The polymyxins are 
potent neuromuscular blockers, and respiratory paralysis 
and apnoea may result, espedally in  overdosage and in 
patỉents vvith renal impairment or pre-existing disorders of 
neuromuscular transmission such as myasthenia gravis, in 
whom partìcular care is needed; certain medicatíons may 
also increase the risk (see Interactions, p. 345.2). Neo- 
stigmine or caldum salts are usually of litde value in 
reversing neuromuscular blockade and artifidal ventilation 
may be requừed ư it develops.

Nephrotoxidty may occur.in up to 20% of patíents after 
parenteral use and may be marked by niưogen retention.

haematuria, proteinuria, and tubular necrosis. Electrolyte 
disturbances are common. Baseline renal íunction levels 
should be established beíore starting parenteral polymyxin 
B therapy and renal íunction and blood concentrations oí 
polymyxins should be monitored írequently during 
therapy. Patients with pre-existing renal impairment and 
nitrogen retention are at partìcular risk and reqinre dosage 
reduction. Signs oi decreasing urine output and increasing 
niưogen retention are an indication for stopping the drug in 
all patients. Although polymyxin B is said to be more 
nephrotoxic than cplistin on a weight-for-weight basis, theừ 
effects on the kidney seem to be similar at therapeutícally 
èquivalent doses.

Polymyxin B is irritant; pain after inttamuscular 
inịection may be severe and thrombophlebitis can occur 
aher intravenous injection. Meningeaỉ Lrritation, maniỉest 
as íever, headache, stíff neck, and increased cell count and 
protein levels in the CSF, may follow intrathecal doses.

Ear drops containíng polymyxins should not be used in 
patients with peiíorated ear drums, due to the íncreased risk 
of ototoxidty. Topical application to large areas of slrin 
should be avoided because of the risk o! systemic absorptíon 
resulting in neurotoxidty and nephrotoxidty, partìcnlarly 
in  children, the elderly, and patients with renal impairment.

Reíerences.
ỉ . Falagas M E Kasỉakou SK. Toxidty oỉ polymyxins: a systematìc revỉew oỉ 

che evỉdence ừom  old and recent studies. Crit Can 2006; 10: R27.
2. VVunsch H, t í  ai. Poỉymyxỉn use assodated with respỉratory arrest. Chat 

2012; 141: 515^17.

Interactions
Polymyxins may enhance the ' action of neuromuscular 
blockers (p. 2032.1) possibly resulting in respiratory 
depression and apnoea. and concurrent use should be 
avoided. Additive neurotoxidty and/or nephrotoxicity may 
occur u  polymyxins are given with other potentially 
neurotoxic and/or nephrotoxic drugs indudỉng amino- 
glycosides; concurrent use should also be avoided.

Antimicrobial Adion
Polymyxin B and the other polymyxin antibacterials ạct 
primarily by binding to membrane phospholipids and 
disrupting the bacterial cytoplasmic membrane. Polymyxin 
B has a bacteríddal action on most Gram-negative badlỉi 
except Proteus spp. It is particularly ehectíve against 
Pseudomonas aeruginosa. Of the other Gram-negatlve 
organisms, Aãnetobacterspp.. Escherichia coli, Enterobacter 
and Klebsieỉla spp., Haemophilus infhưnzae, Bordctella pertussừ, 
Salmoruìla, and ShÌỊỊclla spp. are sensitive. Classical Vibrio 
cholerac 01 is sensltive but the E1 Tor and 0139 biotypes are 
resistant. Serratia. Burkholderia, and Providenàa spp., and 
Bađeroides Ịragilừ are usually resistant. It is not acdve against 
Neừseria spp., obligate anaerobes, and Gram-posidve 
bacterìa. Some hmgi such as Cocãdioides ỉmmitis are 
susceptible but most are resistant.

Antimicrobial synergy has been reported with other 
drugs, induding chloramphenicoL tetracydines, and the 
sulfonamides and uimethoprim.

The action of polymyxin B is reduced by divalent cations 
such as caldum and magnesium, and so actìvity in vivo is less 
marked than in vitro.

Acquữed resistance to polymyxin B is uncommon, 
although adaptive resistance may develop in enterobactería 
exposed to sublethal concentrations. There is complete 
cross-resistance between polymyxin B and colistin.

Pharmacokinetics
Polymyxin B sulíate is not absorbed from the gastro- 
intestinal traa, except in ỉnỉants who may absorb up to 10% 
of a dose. It is not absorbed through mucous membranes, or 
intact or denuded skin.

Peak plasma concenơations after inưamuscular úỹection 
usually occur within 2 hours, but are variable and 
polymyxin B sulỉate is partially inactỉvated by serum. It is 
vvidely distributed and extensively bound to cell membranes 
in the tissues; it does not appear to be highly bound to serum 
proteins. Accumulation may occur after repeated doses. 
There is no dUíusion into the CSF and it does not cross the 
placenta. Polymyxin B is reported to have a seium halỉ-Uỉe 
of about 6 hours but this is prolonged in renal impairment; 
values of 2 to 3 days have been reported in patients vvith a 
areatinine dearance of less than lOmL/minute.

Polymyxin B sulfate is exaeted  mainly by the kidneys by 
glomerular hltration, about 60% of a dose being recọvẹred 
unchanged in the urine, but there is a time iag of Ĩ2 tò 24 
hours beỉore polỵmyxin B is recovered in  the urine.

Polymyxin B is not removed to an appredable extern by 
peritoneal dialysis or haemodialysis.

Reíerences.
1. Zavasdd AP, t í  al. Pharmacoldnetics of ỉncravenous poỉymyxỉn B ỉn 

cridcaUy iỉỉ patíents. Ctin InỊta Dù 2008; 47: 1298-304.

P reparatíons
Proprietary Preparalions (detailỉ are given in Volume B)
Single-ingradierit Prcparations. Indũr. Aerosporin; phũipp.: 
Aerosporin; Port: Oto-Synalar N.
Multi-ingredient Preparations. Arg.\ Belban Cristalomidna NF; 
Fangan Plus; Ginal Cent; Ginkan; Irix Biotic Isoptomax; Linỉol 
Cicatiúante; Mailen; Mini O; Neo Pelvidllin; Neottalm Dexa; 
Neohalm; Neolag; O-Biol Pf; Otosporin L; Otosporin; Ovuíem; 
Ovumix; Pantometilt; Pentok Poenbioptal NF; Polygynax; Poly- 
plex; Septỉgyn; Sincemm Biotic L; Trimepol 0f; Trimepolỷ; 
Vagicural Plus; AustraL: Neosporìnt; Austria: OtOsporìn; Belg.: 
Dexa-Polyspectran Newf; Maxìơol; Neobadttadne; Pahotile; 
Polydexa; Polyspectran Gramiddinet; Polytrim; Piedmydn P: 
Statrolt; Synalar Bi-Otìc Terra-Cortril + Polymyxiné B; Terra- 
mycine + Polymyxine B; Braz.: Anaseptil; Colpolaset; Elótin; 
Ginec Lidosporin; Maxinom; Maxitrob Nepodex; Otomixyn; 
Otosporin; Otosynalai; Panotil; Poliginax: Polipred; Polyspor- 
int; Predmidn; Terramicina c/Polimỉxina; CanatL: Ak Spon Ak 
Troi; Antibiotic Cold Sore Ointmentt; Antìbiotic Cream; 
Antibiotic Ointment; Antíbiotic plus; Antibiotique Onguenlt; 
Badmyxin; Band-Aid Antỉbiotic Adhesivẹ Bandages plus 
Antibiotic Biodenn; Complete Antibiotic Ointment; Cortìmyx- 
in; Cortimyxin; Cortìsporin; Coitisporin; Diopưol; Diosporint; 
Diosporin; Lidomyxin; Máxitrob Neosporin; Neosporin; 
Neospodn; Optìmyxin Plus; Optúnyxin; Optimyxin; Ozonol 
Antibiotìc Plus; PMS-Polytrlmethoprim; Polydenn; Polysporin 
Complete; Polysporin For Kids; Polysporin plus Pain Reliet 
Polysporin Plus Pain Reliet' Polysporứi Triple Antibiotic; Poly- 
sporin; Polysporin; Polytopic Polytopic Polytrim; Spor-HC; Tri- 
ple Antibiotic Oìntment; Chũe: Dermabiotico; Gotalgic Grifof- 
tal-Df; Maxitrolt; Ohabiodco; Oỉtabiotico; Otícum; Otolisan; 
Otoseptil; china: Poly Pred (tt íd ^ ) ; Cz.: Maxitrol; Otosporin-h 
Polygynax; Pulpomixinet; Dernit: Hydrocortison med
Tenamydn og Polymyxin-B; Terramydn Polymyxin B; Fin.: 
Maxitrol' Polysporint; Tena-Cortril P; Fr.: Antibio-Synalar; 
Atebemyxine; Aurìcularum; Cebemyxine; Framyxone; Maxl- 
drol; Panodle; Polydexa; Polyửaỷ; Polygynax Virgo; Polygynax; 
Pulpomixine; Ger.: Dexa Polyspectran; Isopto Max; Polyspec- 
tran HC; Polyspectran; Polyspectran; Gr.: Auricularum; Potocol- 
lyre; Isopto MaxitroL' Neo-DexacanoL- Neopolymyx; Neosporin; 
Oxacyde-P; Parotídn; Polypictine; Stattob Synalar; Terramydn 
w Polymyxin Otic Terramyđn with Polymyxin; Thilodexine-N; 
Hững Kong-. Aplosyn-Otìq Badmyxint; Cebemyxine; Maxitrol; 
Neosporin; Otosporin; Otozambon; PolydnỶ; Polydex-N; Poly- 
dexa; Polygynax; Polyneospmỷ; Polyoph; Polyspectrant;
Terramydn with Polymyxin B; Hung.: Otosporin; Polysporh 
India: Cadiprim; chlormìxint; Decol-P; Deibec-N; Dexosyn 
Plust; Eydor-Dexa; Eydon Mydn; Neosporin-H; Neosporin-H; 
Neosporin; Neosporin; Ocupol-D; Ocupol; Oriprim-P; Indon.: 
Inmatrol; Isodc EnpigU Isodc Neolyson; Isotic Nepahint; Kene- 
trolf; Kloramixin D; Kloramixin; Liposin; Maxitrob Nelicort; 
Neocortic; Neoíen; Neosyd; Oregan; Osatrolt; Otilon; Otolin; 
Otopain; Otoprat Otorambon; Poliđemisin; Poliírism;
Terramyđn Polyt; ngalin; Xlmex Opdxitrol; Irt: Ma xi troi; 
Otosporin; Polyfax; Predmydn-P; Israel: Bamyxứi; Desoren; 
Dex-Otìq Maxitrob Phenimixin; Taroddin D; Taroddin;
Terramydnt; ItứL: Anauran; Cicatrene; Mixotoné;' Malaysỉa-. 
Badtradn-N; Maxìưol; Oỉtalmotrim; Pocin Gf; Podn H; 
Terramydn; Mex.: Alosob Biodexan; Bioỉrin; Biotriamint; Gor- 
tisporin; Dexsul; HidropoUdnt; Maxitrol; Neobadgrìn;
Neosporin; Neosporin; Polbdn; Polixin; Poly-Micron; Rinadex 
Compuesto; Sepdlisin; Soperìb Soxaron; Sulned; Synalar N; 
Synalar O; Synalar Oỉtalmicot; Terramicina; Terraxin; Tribiot; 
Neth.: Maxitrolt; Otosporin; Panotile; Polytrim; Synalan Tena- 
Cortril met polymyxine-B; Norw.: Maxiơol; Terra-Cortril Poly- 
myxin B; Terramydn Polymyxin B; NZ: Maxitrol; phũipp.: 
AceOo; Aplosyn-Otic BNP Ointment; Cortisporin; Hydrospor; 
Ipodex; Iporam; ữcos; Isonep H; Isónep; Isore; Maxứap; 
Maxittol; Maxoptiq Neodex-V; Neosporin; Novasorin; Postop; 
Postotic Predmydn-P; Rapidax; Statrolt; Supravis; Synalar 
Otic; Syntemax; Terramydn Plus; Terramycin; Trimydn-H; Tri- 
mycin; Trispec Vĩstacom; PoL: Atecortin; Dexadent; Maxibiotic 
Maxitrol; Multibiotic; Neotopict; Tribiotic Port.: Conjunctí- 
lone-S; Conjunctilone; Oítalmotrim; Otosporin; Polisultade; 
Polydexa; Rus.: Anauran (AHaypaH); Maxỉtrol (MaKCHipoa); 
Polydexa (IIowaeKca); Polydexa with Phenylephrine (ĩkunuieK- 
ca c  tPemuieộpHHOM); Polygynax (rioroĐKHHaKc); S.Afr.: 
Maxitrol; Otosporin; Polysporint; Terra-Cortrilt; Terramydnt; 
Singapore: Maxitrob Otosporin; Polybamydn; Polydexa; Poly- 
gynax' Predmydn-Pt; Tenamydn; Spain: Badsporint; Blas- 
toesúmulina; Creanolona; Dermisone Tri Antibiotỉc; Liquipom 
Dexa Andbioticot; Maxiưot Oỉtalmotrim; Oftalmowell; Otix; 
Panotilet; Phonal; Poly Pred; Pomada Antibiotica; Synalar 
Nasal; Synalar Otico; Terra-Cortrìl; Terramidna; Tivltist; Tul- 
grasum Andbìotlco; Vĩndseptil Otico; Swed.: Terra co rtril med 
polymyxin B; Terramydn Polỵmyxin Bf; Switz.: Baneopolỷ; 
Maxiơol; Mydnopredf; Neosporin; Otospodni-; Panotile; Poly- 
dexa; Speisapolymyxhv Thai.: Banodn; Maxitrol' My-B; Oto- 
samthongt; Polỹoph; Predmydn P; SM Oto; Spersapolymyxm-ị-; 
Terramydn; Xanalin; Turk.: Cebemyxine; Geotrilt; Heksa; 
Neosporin; Oftalmotrimf; Polimisin; Polydllinet; Polytrim; 
Sekamlsin-h Teiramydn; Vỉtadllin; UK: Maxiưol; Neosporin-h 
Otosporint; Polyỉax; ukr.: Aprolat (Anpoaar); Maxitrol 
(Maxonpoa); Nelãdex (Henaoexc); Polydexa (ĩlamutexca); Poly- 
dexa with Phenylephrìne (IIojntaexca c  4>eHiui3ỘpHHỌM); Poly- 
gynax (ncuDOKHHaxc); USA: Ak-Poly-Bac Cortatngen; Cortimy- 
dn; Cortimydn; Cortisporih; Dexasporint; Ear-Ẹzef; 
LazerSporin-C; Maxitrol; Neodn; Neopolydex; Neospọrin + 
Pain Relieb Neosporin + Pain Relieí; Neosporin GU; Neosporin; 
Neotridn HCf; Ocu-Spor-B; Ocu-Spor-G; Ocu-Trol; Ocutridn;

The Symbol t  denotes a preparatlon no longer actively marketed
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Ocutridn; Otic-Care; OtiTridn; Otobiotic; Otocort; Otomyđn- 
HPN; Otosporin: Pediotlct; Poly-Dex; Poly-Predt; Polydn-B; 
Polymydn; Polymydn; Polysporin; Polytradn; Polytrim; ProCo- 
Mydn; Terak; Terramydn vvith Polymyxin B; Tri-Biozene; 
UAD-Otic' Veneĩ.: Dermabiotic Maxicort; Maxitrol; Oíterra; 
Otocort; Poli-Otíco; Terramidna con Polimixina B.

Pbarmocopoeial Preparations
BP 2014: Polymyxin and Badưadn Eye Ointment; Polymyxin 
and Badtradn Ointment;
USP 36: Badtradn and Polymyxin B Sulỉate Topical Aerosol' 
Badưadn Zlnc and Polymyxin B Sulíate Ointment; Badưadn 
One and Polymyxin B Sulíate Ophthalmic Ointment; Chloram- 
phenicol and Polymyxin B Sulíate Opbthalmic Ointment; 
ChloramphenicoL Polymyxin B Sulíate, and Hydrocortisone 
Acetaie Opbthalnũc Ointment; Neomydn and Polymyxin B 
SuUates and Badtradn Ointment; Neomycin and Polymyxin B 
Sulíates and Badaadn Ophthalmic Ointment; Neomycin and 
Polymyxin B Sulíates and Badtradn Zinc Ointment; Neomydn 
and Polymyxin B Sulỉates and Badtradn Zinc Ophthalmic 
Ointment; Neomydn and Polymyxin B Sulíates and Dexa- 
methasone Ophtbalmic Ointment; Neomydn and Polymyxỉn B 
Sulỉates and Dexamethasone Ophthalmic Suspension; Ncomydn 
and Polymyxin B Subates and Gramiddin Cream; Neomydn and 
Polymyxin B Sullates and Gramìddin Ophthalmic Solution; 
Neomycin and Polymyxin B SuKates and Hydrocortisone Acciate 
Cream; Neomydn and Polymyxin B Sulíates and Hydroconisone 
Acetate Ophthalmic Suspension; Neomydn and Polymyxin B 
Sulỉates and Hydrocortisone Ophthalmic Suspension; Neomydn 
and Polymyxin B Sullates and Hydroconisone Otic Solution; 
Neomydn and Polymyxin B Sulíates and Hydrocorrisone Oiic 
Suspension; Neomydn and Polyrayxứi B Sullates and Udocaine 
Cream; Neomydn and Polymyxin B Sulíates and Pramoxine 
Hydrochloride Cream; Neomydn and Polymyxin B Sulỉates and 
Prednisolone Acetate Ophtbalmic Suspension; Neomycin and 
Polymyxin B Sulỉates Cream; Neomydn and Polymyxin B 
Sulíates Opbthalmic Ointment; Neomydn and Polymyxin B 
Suliates Ophthalmic Soludoa' Neomydn and Polymyxìn B 
Sulíates Solutíon for Imgation; Neomydn and Polymyxin B 
Sullates, Bacitradn Zinc, and Hydrocortisone Acetate 
Ophtbalmic Ointment; Neomydn and Polymyxin B Sulíatcs, 
Badtradn Zinc and Hydrocortúone Ointment; Neomydn and 
Polymyxin B Sulỉates, Badưadn Zinc, and Hydrocortisone 
Ophtbalmic Ointment; Neomydn and Polymyxin B Sulíateỉ. 
Bađtradn Zinc, and Lidocaine Oinunent; Neomydn-^ánd" 
Polymyxin B Sulíateỉ, Badtradn, and Hydrocortisene Acetate 
Ointment; Neomydn and Polymyxin B Sulíates, Badưacin. and 
Hydrocortisone Acetate Ọphthalmic Oinưncnt; Neomydn and 
Polymyxin B Sulíates, Badơadn, and Lidocaine Ointmcnt; 
Neomydn and Polymyxin B Sulỉates. Gramiddin, and Hydro- 
cortúone Acetatc Cream; Oxytetracydine Hydrochloride and 
Polymyxin B Sulíate Ointment; Oxytettacydine Hydrochlorìde 
and Polymyxin B Sulíate Ophthalmic Ointment; Oxytetracydine 
Hydrochloiide and Polymyxin B Sulíate Topical Powden 
Oxytetracydine Hydrochloríde and Polymyxin B Sulíate Vaginal 
Tablets; Polymyxin B for Injectíoa Polymyxin B Sulíate and 
Badtradn Zinc Topical Aerosol; Polyrayxin B Suliate and 
Badtraán Zinc Topical Povvder; Polymyxin B SuUate and 
Hydrocortisone Otìc Soludon; Polymyxin B Sulíate and 
Trimethoprim Ophthalmic Solutìon,-

Pristinamycin IBAN, riNNỊ
PtistTnamiona;’ Pristinàmycine;. Pristinamycinum; RP-7293; 
npHCTOHaMMUMH..-  . '
CÀS —  270076-60-3.' ,
ATC — J01FG01.
:ATCVet — QJ01FG01.- '

Proỉỉle
Pristmamydn is a sưeptogramin antibacterial produced by 
the growth of Streptomyas pristina spiralừ, vvith actìons and 
uses similar to those of vứginianiycm (p. 389.3). Ít is given 
orally in the neatm ent of susceptible iníectíons, particularly 
staphylococcal inỉections, in a dose of 2 to 4g daily in 
divided doses.

Pristinamydn is a naturally occurring mixture of tvvo 
synergistic components, pristinam ydn I which is a 
macrolide, and prìstinamydn n  which ứ  a depsipeptide.1 It 
has been available for many years as an oral antistaphy- 
lococcal drug, and also acts against streptococd. It is 
eữẹctive against strains shovvừig resistance to erythromydn; 
resistance to ptistinam ydh is rare,2-3 although resistance in 
staphylococd has been repotted in the past.3'5 It is ehective 
against metidllin-resistant. Sừxphylococcus aureus (MRSA)*-7 
and other multídrug-resistant Gram-positive organisms,8 
but its useỉulness in severe íníection is limited by its poor 
solubility, vvhich prevents development of an inữavenous 
íormulatíon. Oral pristìnamydn has been shovvn to be as 
eHective as Standard therapy w ith inưavenous then oral 
penidllin in  the treatm ent of eryslpelas.’

Mixtures of water-soluble derivatives of pristínamycins I 
and n, such as quinupristin/daUopristm (p. 349.1), are in 
dinical use or under investigation.

1. Hamiiion-Millcr JMT. From ỉorcign pha rmacopocias: ‘n e v /  an tib io tìa  
from old? J  Antimiavb Chemother 1991; 27: 702-5.

2. W cbcr p. Sơeptococcus pneum onỉae: absencc d'ém ergencc de 
résistance à ia pristinam ydne. Pathol Biol (Paris) 2001; 49: 8 40 -ỉ.

3. Lecỉercq R, ữ  đ i  Acđvỉté ỉn vỉtro de la pristỉnam ydoe vi5-àvis des 
staphylocoques ỉsolés dans ỉes hôpitaux ừangaỉs en  1999-2000. Pathol 
Bioỉ (París) 2003; 31 :400-4.

4. Londe V, tí al. Anaỉysỉs oỉ prístínam ytín-resistant Staphylococcus 
epidermỉdỉs isolates responsỉbỉe ỉo r an  oũtbreak ỉn a Parlsian hospỉtal. 
Aỉitờnừrob A$m ư ChemaOttr 1993; 37: 2159-65.

5. Aỉỉỉgnet J, tí aL Dỉstribution o ỉ genes encodỉng resistance to 
sưeptogramin A and reỉated compounds among staphỹlococd resỉỉtant 
to thesẽ antỉbíotỉcs. Antùmcrob Agatls ơưmother 1996; 40: 2523-8.

6. Dancer SJ, tí  aỉ. Oral streptograraỉns in the m anagem ent of patíents with 
m ethidlỉỉn-resỉstant Stãphyỉococcus aureus (MRSA) iníectỉons. J  
Antimicnb Chemother 2003; 51: 731-5.

7. Ng ì, Gosbell 1B. Successíul oraỉ pristỉnamycỉn therapy ỉor osteoartỉcuỉar 
irữectỉons due to m ethỉdllỉn-resỉstant Stãphylococcuỉ aureu ỉ {MRSA) 
and other Suphylococcus spp. J  Arứimierob Chemoơur 2005; 53:1008-12.

8. Ruparelỉa N, tí  a i  Pristinamycin ềỉ adjunctive therapy ỉn the 
managem ent o í Gram-posỉtỉve muỉti-drug resiỉtant organỉsm (MDRO) 
osteoartỉcular iníeaỉon" J  In/etí 2008; 57: 191-7.

9. Bemard p. tí  aì. Oral prỉstỉnam ydn versus Standard penỉdlỉỉn regĩmen to 
treat erydpelas in adults: randomỉsed, non-inferỉoríty. open trlal. BMJ 
2002; 325: 864-6.

Preparations
Proprietary Preparotions (details a re given in  Volum e B) 

ỉingle-ingredient Preparotiore. Fr.: Pyostacine.

Procaine Benxylpenicillin /BAN, riNNMi

Bensylpenicillinprokain; Bentsyylipenisilliiniprokaiini; Benzil- 
penicilinas prokainas; Berálpenicillin-prokain; Benzylopeni- 
cylina prokainovva; Benzylpenicillin Novocaine; Benzylpéni- 
cilline Procaĩne; Benzylpenicillinum Procainum; Penicillin G 
Procaine; Procaína bencilpenicilina; Procaína penicilina; 
Procaĩne Benzỵlpénicilline; Procaine Penidlliri; Prócaine 
Penicillin G; Procaini Benzylpenicillinum; Procainum 
Benzyípenicillinum; Prokain Benálpenisilin; Prokain Penisilin 
G; Prókaĩh-benrylpenicilin; (lpoKanH 5eH3nnneHHLiutinnH.
2-(4-Aminobenzoyioxy)ethyldiethylammonium (6R)-6-(2- 
pheriylacetamido)penicillanate monohydrate. 
C13H20N2O2,C,6H,sNAS.H2O=588.7 
CAS —  54-35-3 (anhydrous procaine benzylpenìcillin); 6130-64- 
9 (procaine benzyipenìcillin monohydrate).
ATC —  J01CE09.
ATC Vet — QJ01CE09; QÌ51CE09. 
um —  17R794ESYN.

Pharmacopoeias. In Chín., Eur. (see p. vii), ỉnt.. and us. 
Ph. Eur. 8: (Benzylpenidllin, Procaine). A white or almost 
white, crystalline povvder. Slightly soluble in water; 
sparíngly soluble in alcohol. A 0.33% solution in  vvater 
has a pH of 5.0 to 7.5. Store in ainight containers.
USP 36: (Penidllin G Procaine). w hite crystals or white, 
very fìne, microcrystalline powder, odourless or practically 
odourless. Slightly soluble in water; soluble in alcohol and 
in chloroíorm. It is rapidly inactivated by adds, by alkali 
hydroxides, and by oxidising agentỉ. pH of a saturated 
solution in water is between 5.0 and 7.5.

Uses and Administration
Procaine benzylpenidllin has the same antimiCTobial actíon 
as benzylpenidlUn (p. 230.1) to vvhich it is hydrolysed 
gradually aíter deep intramuscular injection. This results in 
a prolonged effect, but because of the relatively low blood 
concenttations produced, its use should be restriaed to 
inỉectìons caused by micro-organisms that are highly 
sensitive to penidllin. Procaine benzylpenidllin should not 
be used as the sole ưeatm ent for severe acute iníections, or 
vvhen barteraemia is present.

Procaine beiưylpenidllin is used mainly in the ưeatment 
of syphilis; other indicatíons have induded pneumonia (in 
children in developing countries), and whipple's disease. 
For details of these iníections and their treatment, see under 
Choice of Antibacterial, p. 172.2.

Doses of procaine benzylpenidUin may sometimes be 
expressed in terms of equivalent units of benzylpenldllin. 
Procaine benzylpenidllin 600 mg is equivalent to about 
360 mg of benzylpenicillin (600 000 units). Procaine benzyl- 
peniáliin is given by deep intramuscular injedion in usual 
doses of 0.6 to 1.2g daily. For dosing regimens used in the 
treatment of syphilis, see p. 205.2.

Procaine benzylpenidllin is also used in combined 
preparations vvith other penidllins, induding benzylpeni- 
dỉlin and benzathine benzylpenidllin.

For details of doses in children, see p. 346.2.

Administration in children. Procaine benzy]penidllin may 
be given by deep intramuscular injedion to iníants and 
children for the treatm ent of susceptible baaerial iníec- 
tions, induding pneumonia and congenital syphilis.

If used for the treatment of pneum on ia , WHO suggests 
a dose of 50mg/kg daily íor 10 days.

For doses used to treat congenital syphỉlis in inỉants, 
see p. 205.2.

Adverse Effeđs and Precautions
As for Benzylpenidllin, p. 229.2.

Procaine benzylpenidllin sbouỉd not be given to patients 
knovvn to be hypersensitive to either of its components. 
Procaine benzylpenidllin should not be injected inttavas- 
cularly since ischaemic reactions may occur.

Severe, usually transient, reactions with symptoms of 
severe anxiety and agitation, coníusion, psychotic reactions 
induding visual and auditory halludnations, seizures, 
tachycardia and hypertension, cyanosis, and a sensaúon of 
impending death have occasionally been reported vvith 
procaine benzylpenidllin and may be due to  acddental 
intravascular injection. Since similar reactions have also 
occurred vvith other depot penidllin preparations that do 
not contain procaine, its presence is unlikely to be the major 
cause of such reactions, but may be a contributory íactor, 
espedally aíter injection of high doses. These reactions have 
been termed non-allergic, pseudoallergic, pseudoanaphy- 
lactic, or Hoignếs syndrome; the term 'embolic-toxic 
reaction' has also been proposed.

Interactions
As for Benzylpenicillin, p. 230.1.

Pharmacokinetics
When procaine benzylpenidllin is given by intramuscular 
injection, it íorms a depot from which it is slowly released 
and hydrolysed to benzylpenidllin. Peak plasma concentra- 
tions are produced in 1 to 4 hours, and eííeaive 
concentrations o( benzylpenidl!in are usually maintained 
for 12 to 24 hours. However, plasma concentrations are 
lower than those alter an equivalent dose of benzylpeni- 
dUin potassium or sodium.

Distribution into the CSF is reported to be poor.

Preparations
Proprietary Preparations (details are gi ven in Volume B)

Single-ingrediant Preparcrtions. Austral.: Cilicaine Syrínge; Cz.: 
Pendepon Compositum; Hung.: Retardillin; M ỉX .:  Benzotripen; 
Faimabep; Promizol; Sodilint; Unicil 3/1; Unidl 6:3:3; NZ: Cili- 
caine; S.Afr.: Bio-Cillỉn; Prodllin; Spain Faưnaproina; Turk.: 
Benzapen 6.3.3; Deposilin 6.3.3; Devapen; Iedlline; Penadur 
6.3.3; Penkain-Kf; Prodllint; USA: Crystidllin.

Muhi-ingredient Preporolions. Austria: Retarpen cotnposúum; 
Braz.: Benapen; Benzapen G; Despacilina; Pendl 400f; Penkar- 
on; Wydllin; Ger.: Retadllin compositum; Hong Kong: Pan- 
Fon Procaine+; Penidllin G Procaine Fortifiedt; Hung.: 
Promptdllin Fone; ỉndia: Bistrepen; Forti0ed PP; Fortified Pro- 
caine Peni; FPP; Malaysia: Procaine PenidUin; Mac.: Bencelin 
Combinado; Benzanil Compuestot; Benzetadl Combinado; 
Hidrodlina; Lugaxil; Pecivax; Pendiben Compuestot; Penicil; 
Penipot; Peniỉodína; Penprodlinat; Prodlint; Respidl; Roben- 
caxil; Suipen; Port.: Aơalcilinat; Lentodlin; Rus.: Benzydllin 3 
(EeH3HnnJinHH 3); BenzydUin 5 (EeH3HmuinHH 5); Bidllin-3 
(Ehiouutkh-3); Bidllin-5 (EHnmuiHH-5); S.Afr.: Ultradllint; 
Spain: Benzeudl Compuesta; Ccpadlina 633f; Turk.: Pencain 
K; Pronapen; ukr.: Bidllin-3 (Bhuhiuihh-3); Bidllin-5
(BHiounmH-5); USA: Bidllin C-R; Veneỉ.: Benzetacil 3-3; Benze- 
tadl 6-3-3; Pronapen.

Pharmacopoeial Preparations
USP 36: Perũállin G Benzathine and Penidllin G Procaine 
Injectable Suspension; Penidllin G Procaine for lnjectable 
Suspension; Penidllin G Procaine Inje«able Suspension.

Propicillin Potassium IBANM, píNNM i 

Kalií Propiãllinum; Potassium Q-Phenoxypropylpenicillin; 
Propidlìna potásica; Propidlline Potassique; Propidllinum 
Kalicum; Ka/1HH nponnunnnnH,
A mixture of the  o(+)- and L(-)-isomers of potassium (6fl)-6- 
(2-phenoxybutyram ido)penicillanate.
C,8H2,KNÁS=4165
CAS — 551-27-9 (propicillin); 1245-44-9 (propicillin potasỉiụm), 
ATC — XUCE03.
ATCVet—  QJ01CE03.
UNII —  75RXW2P83Y.

Pi~ofile
Propidllin is a phenoxypenidllin with actions and uses 
similar to those of phenoxymethylpenidllin (p. 338.3). 
Propidllin potassium is given orally for the treatm ent of 
susceptible mild to moderate infections in a usual dose of 
700 mg three times daily.

Preparatìons
Proprietary Preparolions (details are given in Volume B) 

Single-ingredient Preparatíons. Ger.: Baycillint-

All cross-reíerences reler to entries in Volume A
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Protionamide (BAN, riNNỊ
Prọthionamide; Prọtionárnid; Protionarnịda; Protioriànnidi; 
Protionamidum; RP-9778; TH-1321; rip 0 TH0 HaMHfl.
2-Propylpyridine-4<arbothioamide.
C9H,2N2S=180.3 
CÁS—14222-60-7.
ATC -— J04AD01.
ATC Vet —  QJ04AD01.
UNII —  76Y0033643:

Pharmacopoeias. In Ckirt., ĩnt., and Jpn.

Uses and Administratíon
Protionamide is a thioamide derivatìve considered to be 
interchangeable w ith ethionamide (p. 297.3) and is used as 
a second-line drug in the treatm ent of multidrug-resistant 
tuberculosis (p. 210.2). It has also been used, as a substitute 
for dofazimine, in regimens for the treatm ent of leprosy 
(p. 188.3) but less toxic altematives are novv preíerred. 
Complete cross-resistance occuts between the two drugs. In 
the treatment of resistant tuberculosis, adults may be given 
15 to 20 mg/kg daily (maximum 1 g daily) orally; typically 
treatment in such patients is given in  divided doses with 
meals, or as a single daily dosẹ. It has also been given as 
rectal suppositories; ptoúonamide hydrochloride has been 
given intravenously. Like ethionamide, it has generally 
been replaced by less toxic antimycobacterials.
Reíerences.

ỉ. Anonymous. Prothionamiđe. Tubermbsis (Edinb) 2008; 88: 139-40.

Adverse Effects, Precautìons, and 
Antimicrobial Action
As for Ethionamide, p. 297.3.

Pharmacokinetícs
Protionamide is readily absorbed from the gastrointestinal 
tract and produces peak plasma concenưations about 2 
hours aíter an oral dose. It is widely distributed throughout 
body nssues and Đuids, including the CSF. Protionamide is 
metabolised to the active sulíoxide and other inactive 
metabolites and less than 1 % of a dose appears in the urine 
as unchanged drug.
Reíerences.

1. Lee HW. a  al. Pham ucokinetics oí prothionam ide in patíents vvitta 
rmiliidrug-résistam tuberculosis. hư J  Tubtrc Lung Dis 20Q9:13:1161-6.

Preparatíons
P ropnetary  Preparatìons (details are given in Volume B)
Single-ingredient Preparations. Ger.: ektebint; Peteha; Hong 
Kong: Peteha; Ittdia: MDPride; Mycotuí P; Prothicid; Rus.: 
Peteha (ĩlerexa); Pronidd (IIpoHHmm); Turk.: PromiđỶ; Tíona- 
mid.

M uhi-ingredient Preparcrtions. Austria: Isoprodiant; Rus.: Com- 
bitub-Neo (KoM6HTy6-Heo); Protiocomb (IIpoTHOKOMố); Protub-5 
(ripoiy6-5).

PruliAoxacin IríNNi

NM-441; Pruìííloxacine; Prulị.ílọxacínó; PrulíÁòxạcỉnum; 
npy/ìMỘnoKcauMH.
(±)-7-{4-[(Z)-2,3-Đihydroxy-2-butenyl]-1-piperazinyl}-6- 
fluoro-l -methyl-4-oxo-l ,3]thiazeto[3,2-ữ]quinoline-3- 
carboxylic acid cydic cầrbdnate.
C2,H20FN3O6S=461.5 
CAS — 123447-62-1.
ATC —  J01MA17.
ATC Vet — Q301MA17.
UNil —  J42298IESW.

Proỉile
PruM oxarìn is the prodrug of uliHoxadn (AP-3013; NM- 
394), a íluoroquinolone antibaaeríal. It is given for the 
treatment of susceptible inlections in  a usual oral dose of 
600 mg daily.
Reviews.

1. Keam SJ, Perry CM. Pruỉiũoxacin. Drugs 2004; 64: 2221-34.
2. Prats G, et al. P rulinoxadn: a new antibđcterial Ouoroquinolone. Expert 

Rev Artti Infeđ Ther 2006; 4: 27-41.
3. Blasl p. t í  ai. Prutiíloxađn: a brieí review of it5 potendal in  the treatment 

oí acute exacerbatỉon of chronỉc bronchỉtis. ba  J  Ơtrơn obstruđ Pubnon 
Dù 2007; 2: 27-31.

4. G iannarini Ga et aỉ. PruUíloxacin: d ỉnỉcaỉ studỉes oỉ a broađ-ỉpectrurn 
quinolone agent. Puture Microbioỉ 2009; 4 :1 3 -2 4 .

Preparations
Proprietary Preparatíons (details are given in Volume B)
Single-ingredient Preparatíons. Austria: Unidrox; china: Aihide 
(£JIÍS); Jiaxin (hữữ.): Tian Zan (3ÍỈĨ); Xun Ao Yi Qi
Di (Íỉ/Ẽiầ); Cz.: Unidrox; Gr.: chirloplus; Glimbax; Prixina;

Hung.: Unidrox; Ital.: Chinoplus; Keraflox; Unidrox; Pol.: Chi- 
noplus; Prixina; ParL: KeraQox; OliDox; Unidrox; Thai.: Dar- 
flox.

P y r a x i n a m i d e  (BAN, riNNị

Piraánamid; Pirazinamida; Pirazinamidạs; Pirazynamid; 
Pyratsiiniamidi; Pyrazinamid; Pyrazinamidum; Pyrazinoic 

. Acid Amide; nnpa3 MHaMMfl. ■
Pyrazine-2-carboxamide.
QH5N30=123.1 : ■ ■ ■ ■ • '
CAS — 98-96-4.
■ATC —  J04AK01.' ■ ■ .
ATC Vét —  QJ04AK01.
'UNII —  2KNI5N06TI. ■

Pharmacopoeias. In ơiừt., Eur. (see p. vu), Int., Jpn, us, and 
Viet.
Ph. Eur. 8: (Pyrazinamide). A white or almost vvhite, 
crystalline povvder. It shows polymorphism. Sparingly 
soluble in water, slightly soluble in alcohol and in 
dichloromethane.
USP 36: (Pyrazinamide). A white to practically white, 
odourless or practically odourless, crystalline powder. 
Soluble 1 in 67 of water, I in  175 of dehydrated alcohol, 1 in 
135 of chloroíorm, 1 in 1000 of ether, and 1 in 72 of methyl 
alcohol; slightly soluble in alcohol.

Uses and Admỉnistration
Pyrarinamide is used as part of .multídrug regimens for the 
treatment of tuberculosis (p. 210.2), mainly in the initial 8- 
vveek phase of short-course treatment. Pyrazinamide is 
usually given daily or 3 times weekly. In the UK, usual 
recommended oraĩ doses for adults under 50 kg are 1.5 g 
daily, or 2 g thxee times weekly. The usual dose for thosẽ 
50 kg or more is 2g  daiỉy, o r 2.5 g three túnes weekly. The 
recommended doses in the USA are 20 to 25mg/kg daily 
(maximum 2g) or 1.5 to 3g three times vveekly or 2 to 4g 
twice weekly. WHO recommends 25mg/kg daily or 
35 mg/kg three times weekly.

For details of doses in children, see p. 347.2. 
Pyrazinamidẹ has also been used in the chemoprophy- 

laxis of tuberculosis (see p. 347.3).
Fixed-dose combination Products have been developed 

in order to improve patient compliance and avoid 
monotherapy; thereby decreasing the risk of acquừed drug 
resistance. Combination Products containing pyrazinamide 
with isoniazid, isoniaád and riíampiõn, or isoniazid, 
rifampidn, and ethambutol are available in some countries. 
Reíerences.

1. Anonymơus. Pyradnam ide. Tubereulosừ (Ẽdinb) 2008; 88:141—4.

Administratíon in children. For the ưeatm ent of tuber- 
culosis in iníants, children, and adolescents the American 
Academy of Pediatrics1 suggests an oral dose of pyrazin- 
amide of 30 to 40mg/kg daily or 50mg/kg (to a maximum 
of 2g) tvvice vveekly, for the initìal tteatm ent phase. For 
children 1 month and older the BNFC suggests a dose of 
35mg/kg (to a maxũnum of 1.5g in those under 50kg 
and 2g in those over 50 kg) once đaily or 50mg/kg (to a 
maximum of 2g in those under 50 kg and 2.5 g in those 
over 50 kg) three times a week. VVHO now  recommends1 
30 to 40 mg/kg once daily; in children vveighing betvveen 
5 and 30 kg, speciíic guidance has been issued on achiev- 
ing this using available Đxed dose combination produas. 
Heavier children are treated as adults (see Uses and 
Administration, above).

1. American Academy of Pediatrics. 2012 RedBook: Rtpon of the Committee on 
InỊeanuts Điseases. 29ih ed. Elk Grove Viliage. Illinois, USA: Ainerican 
Academy of Pediairics. 2012.

2. WHO. Dosing instructions for rhe use oí currently available Gxed-dose 
combination TB medìcines for children. Avaílabic at: http://w w w .w ho. 
in t/en tity /tb /challenges/interim _paediatric.fdc_dosm gJnstnictỉons_ 
sept09.pdf (accessed 19/01/11)

Administration in hepotic impairment. See Precautions, 
p. 348.2.

Administratíon in renal impairment. Oral pyrazinamide is 
mainly metabolised in the liver, but its metabolites are 
excreted in the urine, thereíore the CDC1 suggests tha t the 
dose may need to be reduced in patients wlth renal 
impairment; altematively, WH02 recommends a dose of 
25mg/kg be given three times a week. The Joint Tuber- 
culosis Committee of the British Thoradc Sodety3 consider 
that Standard dosage may be used in  such patients. 
Díalysis aỉíects the clearance of pyrazinamide and CDC 
recommends redudng the dose to 25 to  35mg/kg three 
times a week aíter dialysis.

In a stuđy4 of 6 patients on haemodlalysis, the average 
amount of pyrazinamide and its metabolites removed 
during a dialysis session was 926 mg after an oral dose oỉ 
1700 mg. It vvas recommended that the usual pyrazinamiđe 
dose be given to patients on dialysis as the risk of

accumulatìon was negligible, and that the dose on dialysis 
days be given after the procedure.

1. American Thoradc Sod«y, CDC, and the  Inỉecdous Diseases Sodety of
America. Treátment of tubercuỉosis. MMWR 2003; 52 (R R -ỉl): 1-77. 
Also availabỉe at: http://www.cdcgov/nunwr/PDF/rr/rr521 l.pdf
(accessed 03/10/07) CorrectỉOD. ibid. 2005; 53: 1203. [dose]

2. WHO. Treatment of tubereuỉosis: guideỉines—4th editùm. Geneva: WHO,
2010. Avallable at: http://whqlibdocwho.inưpublicatíons/2010/
9789241547833_eng.pdf (accessed 06/12/10)

3. Joint Tuberculosỉs Commlttee o ỉ the  Brítish Tboracỉc Socỉety. 
Chemotherapy and  management of tuberculosù ỉn tbe United Kingdom: 
recommenđatíons l99S. Thorax 1998; 53: 536-48.(Aỉthough these 
guideỉỉnes were replaced by ones ỉssued by NĨCE ỉn 2006 the latter do 
not ‘expỉain tuberaiiosù or ừs ữeatmetứ in detail’ and thereỉore reỉerence 
to the earỉỉer guỉdelỉnes has been retaỉned] Also avaỉỉáble at: http:// 
w w w .bnt*thorađc.org.uk/PortaIs/0/ClinicaI% 20Inform ation/Tuber- 
culo$Ỉ5/GuỉdeUnes/Chemotherapy.pdf (accessed 29/07/08)

4. lacroíx c  tta l. Haemodỉaỉysỉs oi pyrazinamide in uraemỉc padents. Bur 
J am  Pharmacol 1989; 37: 309-11.

Tuberculosis chemoprophylaxis. In the USA, the Ameri­
can Thoradc Sodety and the CDC recommended an oral 
dose of pyrazmamide 15 to 20mg/kg daily (maxunum 2g 
daily) with riíampidn 600 mg daily ầs an altemative to 
isoniazíd monotherapy for the treatinent of latent tuber- 
culosis inỉection.1 (In those unable to take riíampidn, it 
was substituted with dỉabutin 300 mg daily.) However, 
ovving to reports of serious and íatal liver damage (see 
ESects on the Liver, under Adverse ESects, p. 347.3) the 
CDC and the American Thoradc Sodety novv recommend 
that the combination of pyrazinamide wìth riíampidn 
should not be oííered to persons w ith latent tuberculosis.2

ỉ . American Thoradc Sodety. Targeted tubercuỉin tesdng and treatm ent of 
latent tubercuỉosỉs iníection. MMWR 2000; 49: 1-51. Also published in 
Am JRespir Crừ CareMed 2000; lll:S 2 2 1 -S 2 4 7 . Alsoavaỉỉableat:hrtp:// 
w w w .cdc.gov/m m w r/preview /m m w rhm il/rr4906al.hrm  (accesied 
07/06/10)

2. CDC. Update: adverse event data and  revised American Thoracic 
S ỡ d e ty /o c  recommcndations agaỉnst the use oí rỉíampỉn and 
pyrazỉnamide for treatmenr o ỉ ỉatent tubercuỉosis Iníection—United 
States, 2003. MMWR 2003; 52:735-9. Aỉso avaỉlabỉe a t  http://www.cdc. 
gov/mmwr/PDF/wk/mm5231.pdí (accessed 05/10/07)

Adverse Effects and Treatment
Hepatotoxidty is the most seiious adverse eííea  oí 
pyrazinamide therapy and its írequency appears to be dose 
related. Hovvever, in currently recommended doses, when 
given with isoniaád and riỉampidn, the Inddence of 
hepatitis has been reponed to be less than 3%. Patients may 
have a transient increase in  liver enzyme values; more 
seriously hepatomegaly, splenomegaly, and jaundice may 
develop and on rare occasions death has occurred.

Hyperuricaemia commonly occurs and may Iead to 
attacks of gout.

Other adverse eữects are anorexia, nausea, vomiting, 
aggravation of peptic ulcer, arthralgia, malaise, íever, 
sideroblastic anaemia, thrombocytopenia, and dysuria. 
Photosensitivity, pellagra, and rashes have been reported on 
rare occasions.

Effects on the cordiovosculor System. Acute hypertension 
was assodated vvith pyrazinamide in a previously normo- 
tensive woman.‘

1. Goỉđberg J. t í  aỉ. Acute hypertensỉon as an adverse ctíect oí 
pyraânarmde. JAMA 1997; 277: 1356.

Effeds on the liver. Transient abnormalities in liver íunc- 
tion are common during the early stages of antituber- 
culous therapy with pyrazincưnide and other first-line 
antituberculous drugs, but sometimes hepatotoxidty may 
be more serious and require a change of treatment. Drug- 
induced hepatitis usually occurs vvithin the first few vveeks 
of treatment and it may not be possible to identiíy which 
drug or drugs are responsible. Pyrazinamide and isoniazid 
are thought to have a greater potential for hepatotoxidty 
than rUampidn.1

The risk of hepatitis with antituberculous regimens 
containing pyrazinamide may be lower than suggested by 
early studies, in vvhich large doses were used, often for long 
periods (the iníluence of dose on hepatotoxidty has, 
hovvever, been questioned2). The inc ỉdence o{ hepatitis in 
studies’ of short-course regimens contalning pyrazinamide 
has ranged from 0.2% in Aírica, to 0.6% in Hong Kong. to 
2.8% in Singapore. These and later studies4-4 have shown 
that hepatotoxidty is not increased when pyrazinanũde is 
added to the irtitial phast of short-term chemotherapy 
containlng rífampidn and isoniazid. Nevertheless, a report7 
of 4 cases of hilminant hepatic íailure in patients given triple 
therapy with the potentialỉy hepatotoxic drugs riíampidn, 
isoniazld, and pyraãnamide (1 patient also received 
ethambutol) highlighted the importance of strict líver 
íunctíon monitoring and this was reiníorced by other?. The 
addition of pyrazinamide to a continuation-phast regimen of 
isoniaád and/or riỉampidn was tound to considerably 
increase the risk of hepatotoxidty; after 12 weeks or more of 
ưeatment, the estimated risk of hepatotoxidty was 2.6% íor 
regimens with pyrazinamide plus isoniazid and/or rif- 
ampicin compared with 0.8% for isoniazid plus riíampidn.8

The Symbol t  denotes a preparation no longer actively marketed

http://www.who
http://www.cdcgov/nunwr/PDF/rr/rr521
http://whqlibdocwho.in%c6%b0publicat%c3%adons/2010/
http://www.cdc.gov/mmwr/preview/mmwrhmil/rr4906al.hrm
http://www.cdc
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The inđdence of severe hepatotoxiđty was ỉound to be 
lower in patients receiving isoniazid. rifampicứi, and 
pyrazinamide íor iniúal ữeatm ent of active disease, than in 
those receiving riíampidn and pyrazinamide íor 2 months 
for latent tuberculosis ĩníection. For íurther inỉormation on 
hepatotoxidty caused by riỉampidn and pyrazmamide ỉor 
the management.oỉ latent tuberculosis iníection see Eỉỉects 
on the Iãver, under Riíampidn, p. 354.1.

The Joint Tuberculosis Committee of the British Thoradc 
Sodety  has produced recom m endations’ lor initial 
measurement of liver íunction in  aỉl padents and regular 
m on lto rtn g  in patients vvith pre-existing liver disease, as 
well as the response to deteriorating liver íunction; prompt 
re-introduction of appropriate antituberculosis therapy is 
recommended once normal liver hinctíon is restored. 
Similar guidelines have been produced for the USA.10-11 For 
ỉurther inỉonnation on hepatotoxidty caused by antituber- 
culous drugs see EHects on the Liver, under lsoniazid, 
p. 312.1.

1. Yew ww, Leung cc. AntúubcTCulosis drugs and hepatoioxidty. ‘ 
Rapiníegy  2006; 11: 699-707.

2. Pasỉpanodya JG. Gumbo T. Clinical and toxỉcodynamic evidence thai 
high-dose pyraânam ỉde is not morc hepatotoxic than  the tow doses 
curretuly used. Antimierob Agtntí Chemothcr 2010; 54: 2647-54.

3. Girlỉng DJ. The role of pyraủnam ide ìn prímary chemotherapy íor 
pulmonary tubercuỉosis. Tuberclt 1984; 65: 1-4.

4. Parthasarathy R, tí aỉ. Hepatic toxirity in South lndian patỉents during 
treatm ent of ruberculosis w ith short-coune regimens contaỉning 
Isoniarid. riíam pidn and pyrazinamide. Tuberdt 1986; 67: 99-108.

5. Combỉ DU tí  ai. USPHS tubercuỉosis short-course chemotherapy tríal 21: 
eSectiveness, toxidty. and acceptabiỉity: the report o ỉ ũnal resulư. Ann  
ĩntem Med 1990; 112: 397-406.

6. le Bourgeois M, tí  aỉ. Good toỉerance of pyrarinam ỉde in children with 
pulmonary tuberculosis. Areh Dừ Chiìd 1989; 64: 177-8.

7. MitcheQ t t í a L  A ntỉ-tuberculous therapy and acute liver íailure. Lancet 
1995; 345: 555-6.

8. Chang KC, tí  al. Hepatotoxỉcity oí pyraánam ide: cohort and case-control 
analyses. Am J  Rapir Crit Care Med 2006; 177: 1391-6.

9. Jo in t Tubercuỉosỉs Com m ỉttee of the Britỉsh Thoracỉc Society. 
Chemotherapy and m anagem ent oí tubercuỉosis tn the United Kỉngdom: 
recommendations 1998. Thorax 1998; 53: 536-46.{Aỉthough the se 
guideỉỉnes were replaced by ones issued by NĨCE in 2006 the latter do 
not "expỉain tubcratlosis or hs tnatment in dtíaỉư  and  therelore reỉerence 
to the  earlỉer guidelỉnes has beeo retained} Ai so avaỉỉablc au b ttp:// 
w w w .brit-thoraác.org.ulơPoruIs/0/C IỈnicaI% 20Inform atỉon/Tuber* 
culosỉs/GuỉdeUnes/Chemotherapy.pdí (accessed 29/07/08)

10. American Thoradc Sodety, CDC, and the Inĩectỉous Dỉseáses Soóety of 
America. Treatm ent o ỉ tuberculosis. MMWR 2003; 52*TRR‘ ỈỈ) : 1-77. 
Aỉso avaỉỉabỉe at; http://www.cdc.gov/mmwr/PDF/rT/rrS2H.pdi 
(accessed 03/10/07) Correcừon. ibid. 2005: 53: 1203. [dose]

n .S a u k k o n en  JJ, tí  a i  American Thoradc Sodety. An óỉQúal ATS 
su tem ent: hepatotoxidty oỉ an tiruberailosứ  therapy. Am J  Respir Crít 
Cart Med 2006; 174: 935-52. Aỉso avaiỉabỉeat: http://w w w .thoradc.org/ 
statem ents/resources/m tpi/hepatotoxirity-oí-aniỉtuberculosis-therapy. 
pdf (accesseđ 16/07/10)

Effects on the nervous System. Convulsions that devel- 
oped in  a 2-year-old child receiving antituberculous ther- 
apy appeared to be due to pyrazínamide, given in a dose 
of 250 mg daily.1

1. Herlevsen p, t í  aỉ. Convulsions after ữeatm ent w ith pyraánam ide. 
TuberxU 1987; 68: 145-6.

Hypenirícaemia. Hyperuncaemia in patients taking 
pyraTÌnamide may be due to pyrazinoic add, the main 
metabolite of pyrazinamide, inhibinng uric add excre- 
tion.1

In a large multicentre study,2 the inddence of elevated 
serum concenơatìons of uríc add  for patients taking 
ríỉampidn, isoniaád, and pyrannam ide was 52.2% at 8 
weeks while the inddence for patients given ritampidn and 
isoniaád was 5.4%. Arthralgia was reported in 6 of 617 
patients taking riíampidn, isoniaád, and pyrazinamide, but 
in none of 445 patients given rưam pidn and isoniazid.

Slight increases in  plasma concenttations of uric add 
occurred in 9 of 43 children aíter one m onth's txeatment 
with riíampidn, isoniaád, ethambutol, and pyrazinamìde. 
Arthralgias and gout did not occur. Uric add  concenơations 
were nonnaỉ on completion of treatm ent with pyrazin- 
amide.3 Some studies4 have suggested a relationship 
betvveen elevated serum uric ađd  levels and arthralgỉa, 
but this has not been conHrmed.3

1. Eũard GA. Hailam RM. Obseivations OQ the reduction ot the renal 
eỉỉminatíon of urate  in m an caused by the  admỉnỉstratíon of 
pyrarinamide. Tuberde 1976; 57: 97-103.

2. Combs DU tí  aỉ. USPHS tubercuỉosis short-course chemotherapy triaỉ 2 ỉ : 
eữectiveness, toxidty, and acceptability: the report o l tìnal rtsuỉts. Ann 
btíem  Med 1990; 112: 397-406.

3. le Bourgeoỉs M, t í  a i  Good toỉerance oỉ pyrarinamỉde ỉn dúldren wỉth 
pulmonary tuberculosis. Arch Dừ ơ ú ĩd  1989; 64: 177-8.

4. Hong Xong Tuberculosỉs T reatm ent Servỉces/Britìsh MRC. Adverse 
reactions to short-course regimens contaủùng sưeptom ydn. isoniarid, 
pyrarinamide and rifam pidn in Hong Kong. Tubenlt 1976; 57: 81-95.

5. Jcnner PJ, tí  aL Serum uric ad d  concentrations and arthralgia among 
patìents treated w ith pyrarinam ide-ttm taining regỉm ens ỉn Hong Kong 
and  Singapore. Tuberelé 1981; 62: 175-9.

PeHagra. Pellagra, probably due to pyraãnamide, devel- 
oped in a 26-year-old vvoman receiving antituberculous 
therapy.1 Symptoms regressed, despite continued therapy, 
on giving nicotinamide.

1. Jergensen J. Pellagra probably due to  pyrannam ỉde: deveỉopment 
durmg combined chem otherapy of tuberculosìs. l n t j  Dcrmatol 1983; 22: 
44-5.

Precautions
Pyrarinamide should be used with caution in patients vvith 
liver disórders and is conưa-indicated in established chronic 
or severe liver disease. In patients vvith liver disorders, liver 
tunctíon should be assessed beíore and regularly during 
ưeatment. The British Thoradc Sodety has recommended 
that pyrazmamide ưeatm ent should be suspended if senun 
aminotransỉerase concentrations are elevated to 5 times the 
normal upper limỉt or if the bilữubin concenơation rìses. 
They allow cautious sequential re-inơoduction of anti- 
mycobaaerial drugs once liver íunction has retumed to 
normal: tirst isoniaád, then riỉampidn, and then pyrazin- 
amide. WHO recommends tha t pyrazinamide not be 
reintroduced if the hepatitis produced a dinical jaundice.

Pyrazinainide should not be given to patientỉ with acute 
gout or hyperuricaemia and should be used with caution In 
patients with a hỉstory of gout. Caution should also be 
observed in patients vvith renal impairment. Increased 
diíCculty has been reported in conưolling diabetes mellitus 
svhen diabetics are given pyraànamide.

Porphyría. Pyrazinamide has been associated with acute 
attacks of porphyria and is considered unsaíe in porphyric 
patients.

Pregnancy. Although detailed teratogenidty data are not 
available. WHO,' the IUATLD,2 the British Thoradc 
Sodety,3 and the CDC4 do not conơa-indicate pyTazin- 
amide in pregnant patìents.

1. WHO. Trratment of tubcTcuỉosiĩ: guỉdelinrs—4lh edition. Geneva: WHO,
20Ì 0. Avaiỉabỉe at: hrrp://whqỉỉbdoc.who.int/pubỉỉcatíoDS/2010/
9789241547833.eng.pdf (accessed 08/06/10)

2. Caminero Luna JA. A tubercuỉosis guide for speáaỉàt physiàans. Paris: 
International Union Agaỉnst Tuberculosis and Lung Discase (IUATLD). 
2004. Availabic at: http://www.tbrieder.org/pubUcaiions/spedalists_en. 
pdf (accessed 03/10/07)

3. Joint Tuberculosis Committee o( the Britỉsh Thoracic Sodety. 
Chemotherapy and managem ent of tuberculosỉs in the United Kingdom: 
recommendations 1996. Thorax 1998; 53: 536-48. (Ahhough these 
guỉdclỉnes were repiaced by ones issued by NICE ỉn 2006 the latter do 
noi •expìain iuberatỉosử or its ưeatment in dtíail’ and thereỉore reỉerence 
to the carlier guideUnes has been retaỉned] Also available at: h ttp:// 
w w w .brit-thoracic.org.uk/Po rtals/0/C linỉcal% 201níorm atỉon/Tuber- 
culosỉs/Guidelines/Chemotherapy.pdỉ (accessed 29/07/08)

4. American Thoradc Sodety, CDC, and the ỉníecdous Diseases Sodety o(
America. Treatm ent oí tuberculosỉs. MMWR 2003; 52 (RR-11): 1-77. 
Also avaUable at: http://www.cdc.gov/mmwr/PDF/rr/rr5211.pdf
(accessed 03/10/07) Correctỉon. ibid. 2005; 53: 1203. (dose]

Interactions

Antígoot drugs. The complex interactions occuning when 
pyrazinamide and probeneàd are given to patients with 
gout have been studied.1 Urinary excretlon of urate 
depends on the relative size and tìaúng of doses oí the 
two drugs. Probenedd is knovvn to block the excretion of 
pyraánamide. A pharmacokLneác study2 in 6 healthy sub- 
jects íound that attopurìnol, a xanthine oxidase inhibitor, 
increases concenưations of pyraánoic add (the main 
metabolite of pyrazinamide) thereby worsening pyrazin- 
amide-induced hyperuricaemia. Allopurinol would there- 
fore also appear to be unsuitable íor ưeatìng pyrazin- 
amide-induced hyperurícaemỉa.

1. Y0TF. tí  al. The eííect of the  interaction of pyrazinamide and probenedd 
on urinary uric add  excrenon ỉn m an. Am J Med 1977; 63: 723-8.

2. Lacroix c. tí al. Interactíon between aỉlopurinol and pyTaônamide. Eur 
Rttpir J  1988; 1: 807-11.

Anỉiretrovirals. Concentrations of pyrazinamide were low 
or undetectable in 4 patients aỉso taking ãdữvud ineIn the 
same study, 6 of 7 patients vvith HIV íníection taking 
pyrazinamide without zidovudine had normal serum 
pyrazinamide concentrations.

1. Peloquin CA. tí  a i  Low anrituberculosìs drug concentrations ỉn patỉents 
wíth AiDS. Ajưỉ Pharmaeother 1996; 30: 919-25.

Antimicrobial Ađion
Pyrazinamide has a bacterícidal eỉíect on Mycobacterìum 
tubtrculosừ but appears to have no activity against other 
mycobaaeria or micro-organisms in vitro. It is almost 
completely inactive at a neuưal pH, but is eữective against 
persisting tubercle bacilli within the addic intracelluiar 
envứonm ent of the macrophages. The initial inHammatory 
response to  chemotherapy increases the num ber of 
organisms in the aádic environment. As inílammation 
subsides and pH increases. the sterilising activity oỉ 
pyrazinamide decreases. This pH -dependent activity 
explains the dinical etticaqí oỉ pyraãnam ide as part of the 
initial 8-week phase in short-course tteatm ent regimens.

Resistance to pyrazmamide rapidly develops when it is 
used aỉone.

Action. Although the antúnicrobial activity of pyrazin- 
amide has been recognised sữice the 1950S, the mode of 
action is stiỉl undear. One proposal is that pyrazínoic add 
is the active moiety. pyrazlnamidase produced by the 
tuberde badlli is known to convert pyrazinamide to pyra-

zinoic add. A íurther proposãl1 is that the pyrazinoic ad  i 
íormed within the macrophage would be trapped, thereb f 
lowering intracellular pH to levels toxic to tuberde badlli 

A revievv2 has suggested tha t pyrazinoic add depends 0 1 
pH-based passỉve dUhision to enter the mycobacterial ce I 
vvhereas its removal from the cell Via an eỉílux p u m ) 
requừes energy; under conditions oí donnancy, whe 1 
bacterìal metabolism decreases, pyrazínoic ad đ  tends t ) 
accumulate in the bacterium, accounting íor the value ( f 
pyrazinamide in preíerentially killing dormant OTganisn s 
and thus its role in combination therapy. Because relatível r 
small changes in local pH could affect this accumulation, t 
was hypothesised that adjunaive inhalatíon of pyrazino-: 
add  might greatly enhance the eHicacy of oral pyrazỉnamiổ: 
therapy.

1. Salfinger M, t í  a l. Pyraxìnamỉde and  pyraùnoỉc  add  activity again t 
n iberde  baciỉỉỉ ỉn cuitured hum an macrophages and ỉn the BACTĨ : 
System. J Infcơ Dừ 1990; 162: 201-7.

2. Mỉtchison DA, Pourie PB. The near ỉuture: improvìng th e  aolvity í  
riíam ydns and pyrasnam ide. Tubcrculosà (Edinb) 2010; 90: 177-81.

Activity with olher antimicrobials. Synergistic activii / 
against Mycobađeríum tuberculosis has been reported wit 1 
pyrazinamide and darithrom ydn.1

1. Mor N. Esíaodiarí A. Synergisùc aaivitics oí dariih rom ydn ar i 
pyraiinam idc against M ycobacterỉum luberculosis in hum an macr - 
phages. Antìmicrob Agena Chemother 1997; 41: 2Ữ35-6.

Pharmacokinetics
Pyrazinamide ỉs readily absorbed írom the gastrointestin. I 
tran . Peak serum concenưations occur about 2 hours aftf r 
an oral dơse and have been reported to be abot t 
33micrograms/mL after 1.5g, and 59micrograms/mL aftt r 
3 g. Pyrazinamide is vvidely distributed in body íluids an i 
tissues and dỉỉíuses into the CSF. The halMUe has bee 1 
reported to be about 9 to 10 hours. Ít is metabolised mainl Ị 
in the liver by hydrolysis to the major aaive metabolii: 
pyrazinoic add, which is subsequently hydroxylated to th : 
major exaetory  product 5-hydroxypyrazinoic add. It s 
excreted Via the kidneys mainly by glomerular lilơatioti. 
About 70% oi a dose appears in the urine vvúhin 24 hours 
mainly as metabolites and about 4% as unchanged drug. 
Pyrazinarmde is removed by dialysis. Pyrazinainide s 
distríbuted into breast milk.

A shon distríbution phase and an elimination phase of 
9.6 hours in healthy subjeas aíter a single oral dose oi 
pyrazinamide 27mg/kg has been reported;1 the halỉ-life fc r 
the major metabolite pyrazinoic add was 11.8 hours.

In the major metabolic pathvvay, pyrazinamíde VVÍ S 

deaminated to pyrazinoic add  which was hydroxylated t D 
hydroxypyrazinoic addb in the minor pathvvay, pyrazữ - 
amide was hydroxylated to  hydroxypyrazinamide vvhici 
was then deaminated to hydroxypyrazinoic add. Th: 
limiting step was deamination; oxidation by xanthir : 
oxidase occurred very quiddy.

1. Lacrobt c. rt al. pharmacokinctics of pyrazinamiđc and its metabolites 1 
healthy subjects. EurJCHn Pharmacoỉ 1989; 36: 395-400.

BioavuilabilHy. The oral bioavailability oỉ riíampicin an ỉ 
isoniaád, but not of pyrazinamide, was deaeased by íoo 1 
in a study.1 Hovvever, another repon2 showed slightl f 
reduced peak serum concentrations when pyrazinamiflĩ 
was given vvith a high-íat meal, and the authors suggeste i 
that pyrazinamide should preíerably be given on an empt Ị 
stomach.

ỉ . Zent c, Smith p. Study oỉ the  effea of concomitant ỉood on t l ỉ  
bioavaUabilỉty o ỉ riỉam pidn. isoniaxid and pyrazinamide. Tubrrde Lu. 9 
Dừ 1995; 76: 109-13.

2. Peloquỉn CA, t í  al. Pharmacoỉđnetỉcs oỉ pyrazỉnamide under ỉasdr g 
conditỉons, w itb ỉood, and w ỉth antadds. Pharmaatherapy 1998; 1 <: 
1205-11.

Breast ỉeeding. The peak concentration of pyrazinamic: 
in breast milk of a 29-year-old woman was 1.5micr(- 
grams/mL 3 hours after a 1-g dose.1 The peak plasma COI - 
centtation was 42 nũaogxams/mL aíter 2 hours.

1. Hoỉdỉness MR. Antìtuberculosis drugs and breast-ỉeeding. A nh  Inte n 
Med 1984; Ỉ44: 1888.

Dislríbution. Pyrarinamide was given to 28 patients wit 1 
suspeaed tuberculous meningitis ÚI doses of 34 13 
41 mg/kg. The mean concentration of pyrazinannde in tb e 
CSF aíter 2 hours was 38.6micrograms/mL and repr< - 
sented about 75% of that in  serum; concentrations at 5 
and 8 hours were 44.5 and 31.0micrograms/mL respec- 
tively and were about 10% higher than  those in semm .1 
The use of corticosteroids appeared to have no inAuence 
on penetration of pyrazinaimde into the CSF of patìenis 
with tuberculous meningitís.2

1. EUard GA, tía !. Penetratỉon of pynudnamỉde ỉnto the cerebrospỉnal íluid 
In tuberculous menỉngids. BMJ 1987; 294: 284-5.

2. Woo J, tí a l  Cerebrospinaỉ Ouid and se rum  levels of pyradnam ide and 
riỉam pidn ỉn patients w ỉth tubercuỉous meningiris. Curr Ther R a  1987; 
42: 235-42.

Hepatic impairment. A study' of the phaimacokinetics of 
pyrazinamide was carried out in 10 patients w ith cirrhosis 
of the liver. Aíter a dose of about 19.3mg/kg, the elimina-

A1I cross-references reíer to entries in Volume A

http://www.cdc.gov/mmwr/PDF/rT/rrS2H.pdi
http://www.thoradc.org/
http://www.tbrieder.org/pubUcaiions/spedalists_en
http://www.brit-thoracic.org.uk/Po
http://www.cdc.gov/mmwr/PDF/rr/rr5211.pdf
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tion phase was about 15 hours for pyraãnamide and 24 
hours for the major metabolitẹ pyrazinoic add.

1. Lacroix c, et aỉ. Pharmacoỉdnetỉcs of pyraânam ỉde and its metaboiỉtes in 
patíents w iih  hepatic d n h o tic  insuffiáency. Arzneùmtìeỉfondnaig 1990: 
40: 76-9.

HIV-infected paiients. Malabsorption of pyraánamide and 
o ther antituberculous drugs may occur in  padents vvith 
HIV iníection and tuberculosis, and may contribute to 
acquired drug resistance and reduced efficacy of tuber- 
culosis treatment. For hirther inỉonnation on the absorp- 
tion of antituberculous drugs in HIV-infected patients see 
Pharmacokinetics, under Riíampicin, p. 356.1.

Preparations
Proprie tary  Preparotìons (details are given in Volume B)
Single-ingredĩent Preparations. AustraL: Zinamidef; Austria: 
Pyraíat; Btìg.: Tebrarid; Braz.: Piraánont; Canad.: Tebraád; Pin.-, Tisamid; Fr.: Pirilene; GerPyraíat; Hong Kong: Pyraíat India: Actiád; Antữide; Copyrazin; Eumide; Isomide; Macro- 
zide; Montonn; P-Zide; Paraặd; Pyzina; PZA-Ciba; Rifacom-EZ; Indon.: Corsaànamid; Neotibi; Pezeta-Ciba; PraTĨna; Sanazet; 
Siramid; TB ZET; ItaL: Plraldina; Malaysia: PZA; Mex.: Nizamyl; NZ: Zmamidet; Pkiỉipp.: Midazen; Pyramin; Pyrasolt; Pyrazin; 
P2A-Ciba; Zapediaf; Zcure; Snaplex; Zinaprim; PorL: Pramide; Rus.: Lynamid (JlHBaMna); Macroáde (Maapoaan); Pyraíat 
(IlHpaiịiaT); Pyzina (ĩlroHHa); S.AfrPyrazide; Singapore. PZA; 
Thai: Myrin-Pf; Pyramide; PZAt; TZMf; Turk.: Pirazinid; UK: 
Zinamide.
Muhi-ingredieni Preparolions. Auỉtria: Riỉaten CanadRiỉatẹn Chinar. chang Wei Rui Da Xin (ÍẾ5ỈSIÌẺJĨ)C); Dai Fei Lin (M3S 
Ví-): Fei N ln g J |» í); Fei Su ( * # ) :  Hu Fei Te (tf"ÍP1$); Ke Lao 
Er Kang (SỠM í*); P1 Lv (Ẽ lé); Rui Fu An Kang (# « £ ,* ) ;  
Rui Qing (SSỈS); Wei Bao ($ S ) ;  Yi Bi Fu (•f£fcfci8); Yi Nuo Ni 
Kang Yi Ti Bi Denm.: Rimcure; RimstanPin.: Rimstar; Fr.: Riỉater; Ger.: Riíatert; tebesium Trio; Gr.: 
Riíater; Hong Kong: Rilater; India: AFB4; Akt-4; Akt-FD; Akur- 
it-4; Akurit-Z; Becox Forte Kic Binex Ti Binex ZE; Cavirip; 
Caviter FD; Caviten Coxina-4; Coxter-3; Coxter-4; Cx-5; Emrií 
Kít; Euladn Plus; Eufazid; Faminex Forte; Forecox, Gocox-3; 
Infez-4; Macox-ZH; Monto-4; Montorip; Mycocox-4; Mycocox- 
Z; Mycodot-4; Mycodot-Z; Mycurit-4; Mycurit-Z; R-Clnex z; 
RHZ Plus; RHZ; Rimactazid + Z; Tricox; Wokex-4; Xeed 4; Indon.: Rimcure; Rimstan ỊrL: Rưater; Rũncuret; Rimstar; ItaL: 
Riíaten Rlmcure; Rimstan Malaysia: Rimcure; Mex.: Arpisenf; 
Dotbal; Finateramidaf; RUaten Neth.: Rimcuref; Rimstart; Norw.: Rimcure; Rimstan Phữipp.: 4D; AKuriT-4; CombiKidst; 
CombiPack; EconoBx; Econokit-MDR; Econokit; Econopack; 
Fixcom 4; HRZ Pedia Kít; Kidz Kit 3; Myrin-P; Quadmax; 
Quadtab; Reỉam Pedia Kitt; RHater: Rimcure; Rimstar; SVM- 
Polypac-At; Trioíix; Viper+Ĩ Port.: Rưaten Rus.: Combitub 
(KoMốHTyỗ); Combitub-Neo (KoMốirryõ-Heo); Forecox 
(4>opKOKc); Isocomb (ỈỈ3OK0M6); Laslonvita (HacnoHBHTa); Lome- 
comb (J[om« omổ); Phthúopiram (<PrH3onnpaM); Protìocomb 
(npơTHOKOMổ); Protub-3 (npỡry6-3); Protub-4 (IIptny6-4); Pro- 
tub-5 (Ilpơiyfi-5); Protub-Lome (Ilpcrry6-JIoMe); Protubpira 
(ĨIpoTyõnHpa); Protubvìta (nporyổBKia); Repin B. (PcnHH B.); 
Riỉacomb Plus (PnệaKOMÕ njuoc)f; Rimecure 3-FDC (PHMxyp 3- 
4>flC)t; Rimstar 4-FDC (PHMCTap 4-d>^ỊC)t; S.Afr.: Riỉaỉoun 
Rifaterf; Rimcurc; Rimstan singapore. Merip; Spaìn: Riíaten 
Rimcure+; Rimstar: Swed.: Rúncure; Rimstan Switz.: RUaten 
Rimstan Thai.: Rưaỉotu; Riíampyzld; Riíater Rlmcure 3-FDC; 
Rimstart; VK: Rilaten Rimstar; Voractlv; USA: Rilatec; Veneĩ.: 
Rimcure.
Pharm ocopoeial P reparotìonỉ
BP 2014: Pyrazinamide Oral Suspension; Pyrazinainide Tabletỉ,- 
USP 36: Pyrazlnamide Oral Suspension; Pyrazinamide Tablets; 
Riỉampin, Isoniazid, and Pyrazinamide Tablets; Rilarapin, 
Isoniazid, Pyrazinamide. and Ethambutol Hydrochloride Tablets.

Quinupristin/Dalfopristin
Dalíopristin (riNN); Dalíopristín (USAN); Dalíòpristn (BAN); 
Kinupristiini/dalíopristiini; Kinupristin/dalfopristin; Quinuprií- 
tin ; (BAN); Quinupristin (rlNN); Quinụprỉstin (USAN); 
Quinupristfọa/dalfopqstiná;Quinupristine/đatfdpristine;Qui- 
nupristinum /Dalfopristinum ; • RP-59500; XMHynpMCTMH/ 
/)ahb<í)oripMCTMH.
CAS —  !26602-99-9 (quinupristin/dalfopristin); 176861-85-ỉ 
•.(qăinupristin/dalíopristin). .) . :: ;
ATC —  J0ỈFG02. ■
'ATC Vet —  QJ01FG02
UNII — R9M4FJE48E (dalíopnstin); 230W28RS7P(quinupnstin).
Dalfopristin Mesilate IBANM, riNNMi 
:Dalfópristin Mesytate; Oalíopristina, mesilato 'de; Dalíopris- 
tine,. Mésilate de; Dalíopristini Mesilas; Mesilato de’

1 dalfopristina,-■;RP-54476 '(dalfopristin);':íflane><ị)onpMcrviHa’ 
Me3 wnaT. • '*-* 1' ~
(3/?,4fi,5F,10E,12Fr145,26R,26aS)-26Ặ2-<Diethỳ!aminồ)ethyl] 
sulfonyl}-8,9,14,15,24^2 5 2̂6,26a-oaahydrọ-14-hỵdroxy-3-iso-' 
propyl-4,12-dimethyl-3H-21,18-nítriló-l/ý22H-pyrroló[2.1-c] 
[1,8,4,19]dioxadiazacỳclotetrac'òsine-1,7,1â,22(4Kl7F/)-. 
tetrone methanẹsầlphonate;' ,(26R,27S)-26 [̂2-(Diethylami-

. no)-ethyl]sijlfonyl}-26^7-dihydrovirginiamycin M! methane- 
suĩphonate.
CmH5oN409S,CH403S=787.0
CAS ̂  112362-50-2 (dalữpristin). .
UNII —  R9M4FJẼ48E (dathpristm). / • • •.-

Q u in u p r is tin  M e s ila te  IBANM, riNNMì
Mẹsilato de quinupristĩna; Quinupristin Mesylate; Quinupiịs- 
tìna, mesilato de; Quịnupristine, Mésilạte de; Quinuprìstini 
Mesilas; RP-57669 (quĩnupristin); XunynpncTHHa Me3WiaT. 
N-f(6/?,9S,10R,l 3S,15aS,18/?,225,24aS)-22-[p-(Dimethytamino) 
b e n z y l]-6 -.e rh y ld o c 'o s a h y d ro -l 0 ,2 3 -d im e th y l- 
5,8,12,15,17,21,24-heptaoxo-l 3-phenyl-l 8-{[(3S)-3-quinucli- 
d in y lth io ]m e th y l}-1 2 H -p yrid o [2 ,l- f]p ý rro lo t2 ,'T-/Ì 
[1,4,7,10,13,16]-oxapentaazacycíonọnadecin-9-yfl-3-hydroxy- 
picolinamide methanesulphónate; 4-[4-(Dimethylamino)-/V- 
methyl-L-phenylalamine]-5-(ós-5-{[(5)-l -azabicycío[22.2ịòct-.
3-ylthìo]methyl}-4-oxo-L-2-piperidinecarboxylic acid)-virgi- 
niamycin s, methanesulphonate.
CS3H|ị>N^),0S,CHAS=11183
045—  120138-50-3 (qụinuprístin). ^
UNII —  230VV28RS7P (quinupristin).

Uses and Administration
Quinupiistm/dalỉopristm is a streptogramin antibacterial 
related to pristỉnamydn. Quinupristin and daUopristin are 
semisynthedc derivatives of pristinamytín I and pristina- 
m ydn HA respectively, and are used in  the ratio 3:7. 
Quinupristin/dalỉopristin ũ  actíve against a  range oỉ Gram- 
positive and some Gram-negative organisms, but it is 
reserved for the ưeatment of serious iníecáons with 
multidrug-resistant Grtưn-positive bacteria, spedhcally 
MRSA and vancomydn-resistant Enuroaxxus faeàum.

Quinupnstin/dalíopristin is given as the mesilate salts by 
inưavenous iníusion. in  glucose 5% over 60 minutes, in  a 
dose of 7.5mg/kg (equivalent to quinuprìstin 2.25mg/kg 
and daltoprístin 5.25 mg/kg) every 8 or 12 hours for at least 
7 days. To minimise venous irritation, the vein should be 
(lushed vvith glucose 5% after each ừứusion; altematìvely, 
the iníusion may be gìven through a Central venous 
catheter. The ũỹection should not be diluted with saline 
Solutions since it is incompatíble vvith sodỉiun chloride.

Doses may need to be reduced in patients wdth hepatỉc 
impairment (see p. 349.2).
Reíerences.

ỉ . Bayston R, ct a i  . eds. Quinuprisiin/daiỉopristin—update on the first 
injectable sưeptogramỉn. J  Antimicrob ơtemother 1997; 39 (suppl A): 1- 
151.

2. Wood MJ (ed). Q uỉnupdstỉn/daưoprỉstúw  noveỉ approach for the 
treaunem  of seríous Gram-positive inỉectỉons. J  Ántímicrob ơumother 
1999; 44 (suppỉ A); 1-46.

3. Lamb HM, et al. Quinuprístm/daUoỊKỈstin: a  revỉew oỉ its use in the 
m anagem ent oỉsertous Gcam-posltlve Iníections. Drugt 1999; 5 0 :1Q61-
97.

4. Drew RH. t í  al. Treacment o í methidllửi-rcsistant Staphylococcus aureus 
inỉectỉons w ỉth quỉnupristin-daỉíopristin in patỉem s intoỉerant of or 
ỉailỉng prior therapy. for the Synerdd Emergency-Use Study Group. J  
Ántimiavb Chcmother 2000: 4 6 : 775-84.

5. Allingtoa DR. Rivey MP. Qulnupristin/daUopristin; a therapeudc 
review. ơ in  Ther 2001; 23: 24-44.

6. Lỉnden PK, eí ai. Treatm ent oí vancom ydn-resistant Enterococcus 
laecium iníections vvỉth quỉnupristỉn/daưopristỉn. ơừ t ĩnfeđ Dừ 2001; 
33: 1816-23.

7. Goíí DA. Sieravvsỉd SJ. Cỉỉnỉcaỉ experỉence of quỉnuprìsdn-daỉíopristin 
ỉor the treatm em  oỉ antỉmicrobial-resistam gram-posỉtỉve ỉnỉectỉons. 
Pharmacoíherapy 2002; 748-58.

8. Elỉopoulos GM. Quinuprístỉn-daỉíoprístín and Unezo!id: evidence and 
opinioD. Oin ỉnfeữ Dà 2003; 36: 473-81.

9. Brovvn J. Freeman BB. Combining quinuprỉstin/daưopristỉn wỉth o ther 
agents for resỉstant Inỉections. Atm Pharmaather 2004; 38: 677-85.

10. M anừedi R. A re-emerging dass of antủnỉcrobial agents: streptogramins 
(quinupristin/daIíoprỈ5ỉtn) in the management of muỉtỉresistant gram- 
positỉve nosocomial cocci ỉn hospítal setting. Mini Rev Med Chem 2005; 5: 
1075-81.

Administration in hepaiic impairment. Licensed product 
iníormation States that in dinical studies of quinupristin/ 
daỉỉopristin the inddence of adverse eííects in patients 
with chronic liver impairment or đrrhosis was sỉmilar to 
that in  patients with normal liver hmction. However, 
pharmacokinetic studies have shovvn tha t systemic expo- 
sure to quinupristin/dalỉopristin and theữ metabolites may 
be increased in those vvith hepatic impaiiment. In some 
countries it has thereíore been recommended that quinu- 
pristin/daưoprisãn should be avoided in  padents w ith 
severe hepatic impaữment, and that ỉor those with moder- 
ate impaữment a dose reduction to 5 mg/kg intravenously 
(equivalent to quinupristin 1.5mg/kg and dalíopristin 
3.5mg/kg) should be considered u 7.5mg/kg is not toler- 
ated.

Adverse Effeás and Treatment
The adverse eBects most ừequently reported in patients 
receiving quinuprlstin/dalíopristin indude nausea and 
vomiting, diarrhoea, skin rash, pruritus, headache, and 
pain. Myalgia and arthralgia have occurred and may be 
severe; symptoms may be improved by decreasing the dose

trequency. Eosinophilia, anaemia, leucopenia, and neu- 
tropenia are also common. Individual cases of severe 
thrombocytppenia and pancytopenia have been reported. 
Pseudomembranous colìtis has also been reported.

Hyperbilirubinaemia and raised liver enzyme values may 
occur.

Pain and inílammation at the injection site is common, 
and thrombophỉebitis has occuired:

Quinupristin/dalíopristin is not removed by peritoneal 
dialysis, and removal by haemodialysis is considered 
unlikely.

Effeds on the musculoskeletal System. Reíerences.
1. Oỉsen KM. et a i  A ĩthĩalgUs and  myalgỉaỉ reỉated to quỉnuprỉsún-

daỉỉoprỉsdn adminỉstratíon. Abstract: ơ in  ỉnỊèct Dà 2001; 32: 674. FuQ 
venion: http://w w w .joum als.udùcago.edu/doỉ/pdf/10.1086/318702
(accessed 12/08/Ọ8) , .

2. Carver PL et aL Rỉsk lactors for arthralgias or myaỉgỉas assocỉated with 
quinuprỉstin-daưopristỉn therapy. Phamacotherapy 2003; 23: 159-64.

3. Raad l  et al. Relâdonshỉp between myalgias/aithralgỉas occuiTỈng ỉn 
patỉents receỉvỉng quỉnuprỉstỉn/daUopristỉn and  bỉlỉary đyshmctíon. J  
Aĩtíùtùavb ơưmother 2004; 53: ỉ  105-8.

4. Gupte G, et aL Quỉnuprỉstỉn-dalỉopristín use in  chiídren Is assodated 
wỉth arthralgỉas and myaỉgỉas. Pediatr Infea Dis J  2006; 25: 281.

PrecauHons
Quinupristm/dalỉopristỉn should be used with caution in 
patients with hepatic impairment and avoided in severc 
impairment, as elevated plasma concentrations of quinu- 
pristin and dalíopristin and their metabolites have been 
ỉound in patients w ith hepatic dyshmction. and elevated 
concenơatìons of quinupdstỉn metabolites have occurred in 
patients with hyperbilirubinaemia. The combination is 
contra-indicated in patients who have plasma-bilirubin 
concentrations greater than 3 times the normal upper limit.

Prolongation of the QT interval has been seen in  anìmaừ 
given quinupristin/daUopristin; thereíore cautìon is advised 
in patients at rísk of cardiac arrhythmias.

Porphyrio. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Svveden, dassihes quinúpristin/daUo- 
pristín as possibly porphyrinogenic; it should be used onỉy 
when no saỉer altem ative is available and precautions 
should be considered in  vulnerable patients.1 •

1. The Drug Database ỉo r Acute Porphyria. Available at: h ttp://w w w . 
dnig3-porphyria.org (accessed 17/10/11)

Interactìons
Quinupristiiưdalíoprístin inhibits the cytochrome P450 
isoenzyme CYP3A4 and it may thereíore inhibit the 
metabolism of several drugs. In particular, there iỉ a 
theoretical possibilíty of serious ventricular arrhythmias 
when given vvith drugs that prolong the QT interval, su ch as 
astemizole, dsapride, and teríenadine. Quỉnupristin/ 
dalíopristin has been shovvn to increase plasma concentra- 
tions of ddosporin, midazolam, nUedipine, and tacrolimus. 
The use of ergot alkaloids with quinupristiiưdalíopristin 
should be avoided.

Antímicrobial Action
Quinupristin/dalfopristin is a semisynthetic sưeptogramin 
antibacterial. Quinupristin and dalíopristin each have 
baaeriostatic activity and in  combination usually act 
synergistically to produce bacterícidal activity. The 
sưeptogramins act on the ribosome to block protein 
synthesỉs.

Quinupristin/dalỉopristin is active against a range of 
Gram-positive baaeria induding metidllin- and multidrug- 
resistant strains of Staphylococcus aureus and s._ epidermidis, 
vancomydn-resistant Enterococcus faecium (but not E. 
Ịaecaliỉ), and penicillin- and macrolide-resistant Streptococcus 
pneumoniae. It is also active against the anaerobe clostrìdium 
perýringms, and Gram-negative bacterìa Legionella pneumo- 
phila, Moraxclla catarrhalừ (Branhamella catarrhalis), Myco- 
plasma pntttmoniae, and Neisseria maứngitidừ.

Refercnces.
1. Schouten MA. Hoogkarap-Korstanje JAA- Comparatỉve in-vitro 

actívỉdes o ỉ quỉnupristỉn-dalỉopristỉa agaỉnst Gram-positive bloođstream 
ỉsoỉates. J  Antím knb Chemother 1997; 40 :213-19.

2. Pankuch GA, et ất. Postantíbỉođc effea  and postantỉblotíc sub-MỈC efiect 
of quỉnupristỉn-dalíoprỉstỉn  agaỉnst Grara-positive and negatỉve 
organisms. Antimiavb Agertís ơumother 1998; 42: 3028-31.

3. Johnson AP, et aí. Susceptíbũỉty to  quỉnuprỉstín/dalíoprisdn and other 
andbiodcs of vancom ydn-resistant êmerôcocd from the UK, 1997 to 
mỉd-1999. J  Antìmừrob ơtemaứưr 2000; 46: 125-8.

4. Ling TK, et aỉ. ỉn  vi tro  actívity and  post-antíbiotỉc eữect oỉ quinupristỉn/ 
daỉỉòpristỉn (Synerdd). ơưmoứttrapy 2001; 47: 243-9.

5. EUopouIos GM. W ennersten CB. Antỉmicrobiaỉ actìvity of quỉnuprỉstin- 
daUopristỉn combined w ith  o ther an tib io tía  agalmt vancoraydn- 
resỉstant enterococd. Antímicrob Agents ơưmother 2002; 46: 1319-24.

6. Hancock RE. Mechanisms of aciion o t nevver antibiodcs íor Gram- 
posttíve pathogena. Lanctt ĩrựea D à  2005; 5 :209-18 . Ị

Resistance. Although uncommon, isolated reports of E. 
facáum resistant to quinupristin/dalíopristin- have

The Symbol t  denotes a preparation no longer actively marketed
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em erged,1'8 and have included a link to the use of the 
streptogramin vừginiamyđn as an animal food additive.3'4

1. E lỉopoulos GM, t í  al. Characterixatỉon o í vancomycỉn-resistant 
Enterococcus ỉaedum  isolatcs frora the United States and theỉr 
susceptỉbilỉty in vỉtro to daỉfữprístm-quỉnupristỉn. Anùmiơob Agents 
Ợiemother 1998; 42: 1066-92.

2. Bozdogan B. t í  ai. Plasmid-mcdiated coresistance to sưeptogramlns and 
vancom ydn in Emerococcus íaedum  HM1032. Antimicrob Agents 
ơưm otiứr  1999; 43 :2097-8 .

3. W em er G .tíaL  Assodatỉon between quỉnuprỉstin/daỉíoprỉstín resistance 
ỉn  glycopeptìde-resìstant Enterococcus ỉaedum  and the use oí addliives 
in animal feeđ. Eur J  ơ m  Mkrobiol InỊtđ Dừ 1 998; 17: 401-2.

4. Hershberger E. t í  ttt. Quinupristin-dalíopristin resistance in gram- 
posỉtỉve bacteria: m echanism of resistance and epidemlology. Clin ìnỊta  
Dừ 2004; 38: 92-8.

5. O h ws, tí aỉ. Hỉgh rate oỉ resỉstance to quinuprístin-dalíoprìstin ỉn 
Enterococcus taedum  clinical ỉsoỉates from Korea. Antimicrob Agents 
ơưmother 2005; 49: 5176-8.

6. D onabedỉan SM. et ai. Q uinupristin -dalíopnstin  resistance ỉn 
Enterococcus íaedum  ỉsolates í  rom hum ans, ỉarm animals. and grocery 
store m eat in the United States. J Clin Microbio! 2006; 44: 3361—5.

7. Karanỉka M, tía ì .  Reduced suscepribiliry to quLnupristin/dalíopristin in 
Enterococcus ĩaecỉum ỉn Greece vrithout prior exposure 10 the agent. Ịnt 
J  Antìmierob Agents 2008; 31: 5S-7.

8. Chong YP. tí ai. Quinupristin-dalíopristin versus linezolid íor the 
treatm ent of vancomydn-resỉstant Enterococcus ĩaetíum  bacteraemỉa: 
eữìcacy and development of resistance. Scand J Infeơ Dù 20ỈO; 42:491-9.

pharmacokinetícs
Aíter parenteral doses, quinupristin and dallopristin are 
rapidly metabolised. At steady State, the hall-liíe of 
quinupristin and its metabolites is about 3 hours and that 
of dalíopristin and its metabolites about 1 hour. Elimination 
halí-lives o{ unchanged quinupristin and daưopristin are 0.9 
and 0.75 hours, respectively. Protein binding ranges to m  55 
to  78% for quinupristin and 11 to 26% for dalíopristìn. The 
m ain route of excretion is biliary, with 75 to 77% of a dose 
đetectable in the íaeces. Urinary excretion accounts for 15 % 
of the quinupristin and 19% of the dalíopristin dose. 
Negligible amounts are removed by peritoneal dialysis and 
probably also by haemodialysis.

Distribution into milk has been lound in studies in rats. 
Reíerences.

1. Bearđen DT. Cỉinỉcaỉ pharmacokinetỉcs oỉ qumupristỉn/dalíopristin. Cỉỉn 
Pharmacokintí 2004; 43: 239-52.

^  -
Preparations
Proprietory Preparations (details are given in Volume B)
Muhi-ingredient Preporotiom. Austral.: Synerddt; Braỉ.: Syner- 
dd; Cz-: Synerddt; Fr.: Synerddỷ; Gr.: Synerdd; Hung.: Syner- 
ddf; Iri.: Synerddt; /ta/.: Synerdd; Neth.: Synerdd; NZ: 
Synerdd: Pol.: Synerddt; Port.: Synerddt; UK: Synerdd; USA: 
Synerdd.

Ramoplanin ỊUSAN, riNNỊ

A-16686; MDL-62198; Ràmoplanina; Ramoplanỉne; Ramopla- 
ninum; PaMonnaHMH.
CAS — 76168-82-6. '
UNII — 0M9996O2G.

Proỉile
Ramoplanin is a lipoglycodepsipeptide antibacterial with a 
spectrum oí actívity in vitro similar to that of vancomydn 
(p. 389.1) but considerably more potent. It is also active 
against Baaeroừỉes spp. It is under investigation, notably for 
the treatm ent of Clostridium diJỊiále-assodated diaưhoea. It 
has also been investigated for use in the prevention of 
systemic iníection in patients colonised vvith vancomydn- 
resistant enterococd.
Reviews.

1. Farver DK, t í  aL Ramopỉanỉn: a Upoglycodepsipeptide antỉbiotic. Arm 
Pharmacother 2005; 39: 863-8.

2. Fulco p, Wenzeỉ RP. Ramoplanin: a topical ỉỉpoglycodepsỉpeptide 
an tibaaerial agent. Experi RevAĩtíi Inftữ Ther 2006; 4 : 939-45. .

Retapamulin /RAN, USAN, riNNi
Retapamulina; Rétapamuline; Áètapamulinunn; 5B-275a33; 
PeĩanaMynnH.
(3a5,4/?,55,65,8/?,9/?,9afl,l 0R)-6-Etheny|-5-hydroxy-4,6,9,10-tet-
ramethyl-l-oxodecahydro-3a,9-propanocyclopenta[8]annu-
len-8-yl{[(l/?,3s,55)-8-methyl-8-azabicỵcỊõ[3.2.1Joctan-3-yl]
sulfenyl)acetate. "
C3oH47N04S=517.8
CẠS-224452-66-8.
ATC — D06AXI3.
ATC Vet —  QD06AX13. 
um  — 4MG6Ọ8991R.

Uses and Admỉnỉstration
Retapamulin is a pleuromutilin antibaaerial 'isolated from 
the íungus Clitopilus paỉseckerianus. It is applied topically as a 
1% ointment in the treatment of impetigo and óther 
bacterial skin iníections due to meticillin-susceptible

Staphyừxoccus aureus and Streptococcus pyogenes. The prepara- 
tion should be applied twỉce daily for 5 days; ưeatm ent 
should be re-evaluated if there is no response within about 3 
days. It is no t suitable for application to mucous 
membranes.

For hn ther details of skin iníections and staphylococcal 
iníections and their treatment, see p. 207.1 and p. 208.2 
respectively.
References.

1. Parish LC t í  ÓL Topical retapamulỉn olntm ent (1%, m /w t)  twỉce đaỉly 
for 5 đays veisus o n ỉ  cephalexin rvvice daỉỉy íor 10 đays ỉn the ưeatm ent 
oí secondariỉy iníected dermaútis: resuỉts of a randomixed controlled 
trial. J  Am Acad Dermatol 2006; 55: 1003-1013.

2. Oranje AP, t í  a i  Topical retapamulin oỉntment. 1%, versus sodium 
hỉSidate oim m ent. 2%, íor ỉmpetỉgo: a randomized, observer-blínded, 
noninleríotity study. Dermatoỉogy 2007; 215: 331-40.

3. Yang LPH. Keam SJ. Retapamulin: a review oí its use ỉn the management 
of impetigo and other uncomplỉcated superỉìdal skín iníections. Dntgs 
2008; 68: 855-73.

4. Anonymous. Reupam ulin for impetigo and other inỉections. Drug Ther 
Buíí 2008; 4 6 : 76-9. C orreaion. Aid.; 88.

5. Yang LP, Keam SJ. spotỉight on retapamulin in impeiỉgo and other 
uncomplicated superíỉdal skin iníeaions. Am J Clin Dermatol 2008; 9: 
411-13.

6. Shawar R, t í  aỉ. Topical retapamulin in the management of iníected 
traum atic skin lesinns. Ther ơ in  Risk Manag 2009; 5: 41-9.

I Adverse Effects and Precautions
Ị Retapamulin is usually well tolerated; the most common 

reponed adverse effea is application site irritation. Other 
local reactions such as erythema, pain, and pruritus occur 
rarely. Retapamulin ointment contains butylated hydro- 
xytoluene (p. 1742.1), vvhich may cause local adverse 
effects such as contact dermatitis. or irritation to the eyes 
and mucous membranes. It should not be applied to 
abscesses.

Retapamulin has proved ineííenive in iníecúons caused 
by metidllin-resistant Staphyỉococcus aureus, and should not 
be used in theữ  ưeatment.

Antimicrobial Actìon
Retapamulin is an antibacterial that selectively inhibits 
bacterial protein synthesis by binding to the 50S subunit of 
the ribosome. It is mainly bacteriostatic against metidllin- 
susceptible Staphyỉococcus aureus, and streptococd such as 
Strep. pyogenes. Although in vitro activity has been shown 
against meticillin-resistant Siaph. aureus. the in vivo eHicacy 
of retapamulin vvas íound to be inadequate in dinical 
studies.
Reĩerences.

1. Pankudỉ GA. t í  aỉ. Àctiviry of retapamulin against Streptococcus 
pyogenes and Staphyiococcus aureus evaỉuated by agar dilutỉon. 
microdilurion. E-test. and disk diíhision methodoỉogỉes. Antìmierob 
Aỹents Chemother 2006; 50: 1727-30.

2. Jones RN, t í  aỉ. ACTiviiy oỉ retapamulỉn (SB-275833). a novel 
pleuromutilin. agaỉnst seleaed resisiant Gram-positive cocd. Antimicrob 
Agents Chtmother 2006; 50: 2583-6.

3. Riuenhouse s, tí a i  Seỉection of retapamulin. a novel pleuromutiỉỉn íor 
topical use. Antimicrob Agents Chemothtí 2006; 50: 3882-5.

4. cham pney ws. Rodgen WK. Retapamulin inhibitíon oí translatỉon and 
50S rỉbosoma! subunỉt ỉonnation in Staphyỉococcus aureus ceỉls. 
Antimỉcrob Agents Chemother 2007; 51: 3385-7.

5. VVoodíord N. et al. In vitTO activity o ỉ re tapam uỉin  against 
Staphylococcus aureus isolates resistant to íusidic add  and m upirodn. 
J  Aníứmcrob Chemother 2008; 62: 766-8.

Pharmacokinetics
Only very small am ountỉ of topically applied retapamulin 
are absorbed into the systemic drculation. It is about 94% 
bound to plasma proteins and has been shown to be 
metabolised by mono-oxygenation and N-demethylation in 
vitro.

Preparations
Propnetary Preparotions (details are given in Volume B)

Single-ingredient Preparaiions. Arg.: Altargo; Austria: Altargo; 
Btlg.: AĨtargo; Braz.: Altargo; Chile: Altargo; Cz.: Altargo; 
Denm.: Altargo; G e r Altargo; Gr.: Altargo; Hung.: Altargo; iĩrl: 
Altargo; ItaL: Altargo; Neth.: Altargo; Norw.: Altargo; PoL• 
Altargo; Port.: Altargo; singapore: Altargo; Spain: Altargo; 
Sìved.: Altargo; UK: Àitargo: USA: Altabax.

Ribostamycin Sulíate IBANM, riNNM)

Ribostamycin Sulphate; Ribóstarnycine, Sulíate de; Ribosta- 
mycini Sulfas; SF-733 (ribostamycin); Suỉíato de ribostami- 
cina; PnốoctaMMLỊMHa Cy/)b(j>aT.
2-Deoxy-4-0-(2,&-diamino-2,5-dideoxy-a-D-glucopyranosyl)-
5-0-((3-D-ribofuranosyl)-streptamine sulpbaỉẹ.
C17H34N4O10aH2SO4 .
CAS —  25546-65-0 (ribostamyán); 53797-35-6 (ribostamycin 
sulỉaie).
ATC — MGBÌO.
ATC Vet — QJ0ỊGB10.
Pharmacopoeias. In Chín, and Jpn.

Proỉile
Ribostamydn is an aminoglycoside with actions and use : 
similar to those of gentamicin (p. 304.2). It is given as th : 
sulíate by intramuscular injection.

Preparations
Propríehưy Preporotíons (details are given in Volume B) 

Single-ingredĩent Preparotions. Jpn: Vistamydn.

Rifabutin /RAN, USAN, rlNNỊ

Ansamiđn; Ansárriycin; Ansamyớnum; Ansamysiini; LM-427 
Rifebutiini; Riíabutina; Riíabutinas; Rifabutine; Riíabutinum 
PnộaõyTHH.
(9S,12É,14S,15fl,16S,l 7fl,l 8R,19fl,20S,21S,22E,24Z)-6,l 6,18,20 
Tetrahydroxy-1 '-isobutyl-14-methoxy-7,9,15,17,19,21,25- 
heptamethylspiro[9,4-(epoxypentadeca[l ,11,13]trienimino)- 
2/V-furo-[2',3':7,8]naphth[1,2-d]imidazole-2,4'-piperidine]- 
5,1026-(3H,9H)-trione-l 6-acetate.
C46H62N4O „ = 8 4 7 .0  
CA5 —  72559-06-9.
ATC — J04AB04.

\ ATC Vet —  QJ04AB04.
I UNII — 1W306TDA6S.
Ị Pharmacopoeias. In Eur. (see p. vii) and us.

Ph. Eur. 8: (Riíabutin). A reddish-violet amorphou 
powder. Slightly soluble in vvaier and in alcohol; solubl 
in methyl alcohol.
USP 36: (Riíabutin). An amorphous red-violet powder 
Very slightly soluble in water; sparingly soluble in alcohol 
soluble in chloroíorm and in methyl alcohol. Store at . 
temperature not exceeding 40 degrees. Protea írom light.

Stobilhy. Study o( the stability of two extemporaneou 
oral liquid preparations of riíabutin.1

1. Haslam JL tí aì. Stability oí riíabutin in two extemporaneousl 
compounded oral Iiquids. Am J Heaìth-Sysl Pharm 1999; 56: 333-6.

Ưses and Administration
RUabutin is a rifamydn antibanerial used as an altemativt 
to the macrolides for the prophylaxis of Mycobacleríum aviun 
complex (MAC) infection in immunocompromised patients 
It Is also used íor the tteatm ent of othẽr nontubẽrculou 
mycobacterial iníections (induding those due to MAC 
(p. 194.1) and tuberculosis (p. 210.2). When used fo 
treatment rííabutin, like riíampidn, should be used witl 
other antibaaerials to prevent the emergence of resistan 
organisms.

RUabutin is given as a single oral daily dose. The dose fo 
the prophylaxis of MAC inlection is 300 mg daily. For the 
treatment of nontuberculous mycobaaerial inlections the 
dose is 450 to 600 mg daily in a multidrug regimen for up t< 
6 months aíter negative cultures are obtained. Fo 
pulmonary tuberculosis the usual dose is 300 mg daily fo: 
at least 6 months as part of a multidrug regũnen; it can alse 
be given intermittently (usually 3 times each week) as ar 
altemative to daily use.

For details of doses in children, see p. 350.3.
Doses should be reduced to 300 mg daily in patients alsc 

receiving macrolides or azole antUungals (see under 
Adverse Eữects, EHects on the Eyes, p. 351.2). Dosage 
alterations may also be necessary in patients receiving HIV 
protease inhibitors (see under Tuberculosis, p. 351.1) and ir 
those with severe renal impainnent (see p. 351.1).

Revievvs.
1. Brogden RN, Fitton A. Riíabutin: a review oỉ its antũnicrobial aaỉvity 

pharmacokỉnetíc propertỉes and therapeurìc effìcacy. Drugs 1994; 47 
983-1009.

2. Anonymous. Rlíabutin. Tubercuìosừ (Edinb) 2008; 88: 145-7.

Administratíon in children. For the prophylaxis oí MAC ir 
HTV-iníected inỉants and children with low CD4+ counts 
the American Academy of Pediatrics (AAP)1 suggests ar: 
oral dose of riíabutin 5mg/kg daily in those older than í  
years; the BNFC suggests the same dose may be giver 
írom 1 year of age and those 12 years of age and older 
may be given the usual adult dose (see Uses and Adminis- 
ưation, above). The maximum oral dose of riíabutin ií 
300 mg daily.

For the treatment of nontuberculous mycobacterial 
disease in children aged 1 month to 12 years the BNFC 
suggests a dose of 5 mg/kg once daily as part of a multidrug 
regimen for up to 6 months after negative cultures are 
obtained; those 12 years of age and older may be given the 
usual adult dosc.

For the treatment of pulmonary tuberculosis in those 12 
years of age and older the BNFC suggests a dose of 150 to

All cross-references reỉer to entries in Volume A
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450 mg once daily for at least 6 months as part of a 
multidrug regimen.

1. American Academy o ỉ Pedíacrics. 2012 Red Book: Report ofthe Committee ơn 
bt/eaious Dừeasa. 29th ed. Elk Grove Village, Illinois, USA: American 
Academy of Pedỉatrỉcs, 2012.

Administration in renal impairment. Oral doses of riíabu- 
ún  should be reduced by 50% in patients with severe 
renal impairment (creatínine dearance less than 
30 mL/minute).

Cryptosporidiosis. Rdabutin may have a potentíal pro- 
phylactic eữect against cryptosporidiosis (p. 923.1).

Mycobacterium avium complex iníections. Alterations in 
rifabuún dosage may be nẽcessary in  patientỉ receiving 
antìretrovứals for the management of HIV iníection; 
íurther detaỉỉs are given under Tuberculosis, p. 351.1.

Peptk ulcer disease. For mention of the use of riíabutín 
in  eradication regimens for Helicobacter pylorí see p. 1816.2. 
References..

1. Borody ỶJ, et a l  Eổicacy and  saíecy of riíabutin-coruaỉning 'rescue 
therapy' ío r resiỉtant Helicobacter pylori iníection. Aỉỉment Pharmacol 
Ther 2006; 23: 461-8. Conection. ữid.: 24: 439.

2. Mỉehỉke s, et ai. Randomixed trial of riíabuón-based triple therapy and 
hỉgh-dose. dual therapy for rescue treatm ent oi Helỉcobaaer pylori 
resistani to both m etronỉdazole and darith rom ydn. Alùnenỉ Pharmaeot

_ ■ Tiur 2006; 24: 395-403.
'  3. González Carro p. et al. Hfficacy o í riỉabutin-based trỉpỉe therapy In 

Heỉỉcobacter pylori ỉnỉected patients a ỉter two Standard treatments. J  
■ Gastroenteroi kèpatol 2007; 22: 60-3.

4. Navarro-Jarabo J M  et al. Eữỉcacy o i riíabutin-based triple therapy as 
second-line ưeatm ent to eradỉcate helicobaaer pyỉori iníection. BMC 
Gastroenteroi 2007; 7: 31. Avaiỉable at: http://www.bioraedcemral.com/

•- 1471-230X/7/31 (accessed 12/11/07)

Toxoplasmosis. A beneỉidal response to rífabutín used 
with pyrimethamine was reported in a padent with AIDS- 
related Toxoplasma gondìi encephalìtis.1 The patìent was 
allergic to suưonamides and clindamycin, vvhich are com- 
monly used (see p. 926.1).

1. Schũnnann D, et ai. R iíabutin appears to be a promỉsing agent for 
combinatìon ưeatm ent oỉ AIDS-related toxoplasma encephatttis. J InỊeữ 
1998; 36; 352-3.

Tubercubỉis and HIV infedion. A systematic review1 
noted that aỉthough there was no evidence to support a 
general replacement of riỉampidn by riíabutin in  regimens 
for tuberculosis, persons with HTV were the most likely to 
beneht from such an altemative because of the reduced 
risk of interactìons w ith antireưoviral therapy, and had 
been underrepresented in studies. Riỉabutin has nonethe- 
less been used in place of rifampidn in short-course ther- 
apy for tuberculosls in patỉents given antiretroviral drugs 
for HTV inỉection and may be preíerred for patìents unable 
to take efavirenz.2-3 However, dose modUications are often 
necessary; additionally, some combinadons, notably riía- 
butín vvith delavirdine, or saquinavir alone, should not be 
used, although riíaburin may be given w ith ritonavứ- 
boosted saquinavir.
• In patíents taking ritonavir-boosted HTV-protease inhi- 

bitors the dose of riỉabutin should be substantíally 
reduced bom  300 mg daily or intennittendy to 150mg 
every other day or three times each vveek.2-3 It should be 
noted, hovvever, tha t there have been reports of 
ừiadequate serum-rìỉabutín concenưations (leading to 
rifamydn resistance) with the three tìmes weekly 
regimen among patients taking ritónavir-boosted 
lopinavir; serum-rifabutin concentradon monitoring 
should be considered4

• In patíents takỉng unboosted atazanavir the dose of 
riíabutin should be substantially reduced from 300 mg 
daily or intermittently to 150 mg e very other day or three 
tìmes each week2’3

• In those taking unboosted amprenavir, íosamprenavir. 
indinavir, or nelỉinavir the daily dose of rilabutín should 
be decreased from 300 mg to 150mg, and the dose for 
intermittent therapy should be 300 mg three times 
vveekly. The dose of indinavir may need to be increaseđ5

• In patìents taking efavirenz (vvithout a coadmỉnistered 
HlV-protease inhibitor), the dose of rìỉabutin should be 
increased from 300 mg daily or intermittendy to 450 to 
600 mg daily or 600 mg three times each vveek2-3

• In patients taking nevirapine the usual dose oỉ rilabutín 
is given (300 mg daily or 300 mg three tìmes each week)

• Riíabu dn should n o tb e u se đ in  patìents taking etravirine 
plus a ritonavir-boosted HlV-protease inhibitor; ư 
etravirine is given vvithout a ritonavừ-boosted m v - 
protease inhibitor, riíabutin may be given at a dose of 
300 mg once daily3

• Delavlrdlne plasma concentratìons are signlíicantly 
decreased by riíabutin and thereíore its use with 
riíabutin is not recommendeđ.

1. DavỊes GR, e ta l  R iíabutin ío r treating pulraonary tuberculosỉs. Avaiỉabỉe 
in The Cochrane Database o ỉ Systematic Revicws; Issue 4. Chichesten 
John  Wiley; 2007 (accessed 08/07/09).

2. Poxniak AL et ai. B ritiỉh HTV A ssodadon. BHTVA treatraent guidelines 
ío r TB/HTV ỉnỉectỉon, February 2005. Avaỉlable at: bttp ://www.bhiva.

org/docum em s/G uidelines/TB /TĐ  HlV_FINAL2005.pdf (accessed 
16/07/10)

3. Panel on Antiretroviral GuỉdeUnes for Adults and Adoỉescems. 
Guidetines for the  use of anriretroviraỉ agents in HIV-1-iníected adults 
and adolescents. Department of Health and Huraan Services. January 
2011. Availabỉe a t  hrtp://aidsinfo-nỉh.gov/coniemflles/ 
AdultandAdolescentGL.pdf (accessed 11/04/11) .

4. Bouỉanger c. ít aỉ. Pharmacokinetíc evaluatỉon of riíabutin ỉn 
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and actỉve tuberculosis. CBrt ỉnỊect Dừ  2009; 49: 1305-11.
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Àdverse Effects and Precautions
As for Rilampidn, p. 353.3.

Riíabutín is usually well tolerated. The most common 
adverse eíỉects indude rash, gastrointestinaỉ diỉturbances, 
and neutropenia. It produces a syndrome of polyarthralgia- 
arthritís a t doses greater than 1 g daily. Uveitìs has been 
reported, espedally in patìents also receiving darithrom ydn 
or other macrolides and possibly also vvith fluconazole. 
Asymptomatìc comeal opadtìes have been reported aíter 
long-term use.

RUabutìn should be used with cautìon in patients vvith 
severe hepadc or renal impairment.

An orange-tan skin pigmentatíon has been reported to 
occur in most patients taking riíabutín.1 Uiine may also be 
discoloured.2 A Đu-like syndrome has been reported in 2 of 
12 patients given 300 mg daily for Crohn's disease,3 in 8 of 
15 HIV-infected patíents given increasing doses of 
riíabutin,2 and in  1 of 16 m v-infected patíents on 
condnuous riíabutin.1

O ther reported adverse eííects in d u d e  hepatitis,1 
leucopenia2 (induding neutropenia4), epigastric pain,3 
rash,3 erythema,2 and ageusia.5

Rash, ỉever, and vomiting occurred in 1 of 2 children 
receiving 6.5 mg/kg daily.6

1. Siegal FP. a  al. Dosc-Iimỉtìng roxidty of ritabudn In AIDS*rc!atcd 
complcx: svndromc of arĩhralgta/arứiritis. AỈDS 1990; 4: 433-41.

2. Toneth J. eí al. Hvaluatỉon of che antỉvỉral e f ĩe a  of cỉíabutỉn ỉn AIDS- 
relaced complex. J  ĩnỊKt Dis 1989; 159: 1115-18.

3. Basilisco G. ít aĩ. ConcroUed niaỉ of lỉỉabutỉn in  Ccohn's disease. ŨUT Ther 
R a  1989; ĩ to  245-50.

4. Apselotr G. «  ai. Severe neucropenia caused by reconunended 
prôphylactỉc doses of lỉỉabutìn. Lancet 1996; 348: 685.

5. Morris lĩ. Kelly JW . Riỉabutin-induced ageusia. A m  ĩntan Med 1993; 
119; 171-2.

6. Levỉn RH. Bolỉnger AM. Treatment of nontubercuỉous mycobacterlaỉ 
ín íeaions ỉn pedỉacric pacỉencs. Qin Pharm ỉ 988; 7: 545-51.

Effeds on the eyes. Uveiús may occur a few vveeks or 
months after startìng riíabutìn, and generally necessitates 
withdrawal of the drug and treatm ent with topical or sys- 
temic corticosteroids and cydoplegics.1 In 1994, the UK 
CSM was aware of 48 reports of uveitis in patìents taking 
riíabutin.2 Most patìents were also receiving darithro- 
m ydn for ưeatm ent of AIDS-related Mycobacterium avium 
complex (MAC) iníection and many were also receiving 
fluconazole (see Interactions, p. 351.3). A dosage reduc- 
tion to 300 mg riíabutin daily is now recommended in 
patients also receiving macrolides or tríazole antiíungals2-3 
and is reported to produce a satisỉactory response in MAC 
intections.4 Panuveitis and retinal vasculitis has been 
reported5 in 4 patients with active tuberculosis given riía- 
butin, and was thought to be a result oi activation of the 
immune System by Mycobacterium tuberculosis and the very 
low weight of the patients.

Riíabutỉn-assodated uveitis in children is less commonly 
reported probably because they may not notice or complain 
about visual changes, thereíore monitoring of their Vision 
vvhile on treatment is advbed.6

Persistent comeal deposits have been reported7 in 
patients given riíabutin for Crohn's disease.

1. Tseng AL. VValmsley SL. Rifabutin*assodated uveiiis. Ann Pharmacother 
1995;29: 1149-55

2. CSM. Riíabutln (Mycobutỉn)— uveitỉs. Current Prebỉems 1994; 20:4. Also 
available at: http://w w w .m hra.gov.uk/home/Ìdcplg?IđcScrviceaGET_ 
FlLE&dDocName=CON2024457&-RevisionSdectionMethod*LatestRe- 
leased (accessed 05/10/07)

3. CSM. Revised ỉndlcattons and drug interactions oỉ rilabutỉn. Current 
Probỉems 1997; 23: 14. Aỉso avaỉỉãble at: http://www.m hra.gov.uk/ 
home/idcplg?IdcServÌce*GET_FILE6'dDocNamesCOH20232386-Revi- 
sionSelectionMethodsLatestReleased (accesseđ 05/10/07)

4. Shaỉran SD, et ai. A comparison oí twỡ regimens for the treatm eot of 
M ycobaaerium  avỉum  complex bacterem ia in AIDS; rỉỉabutin. 
echambutoL and darith rom ydn versus riỉam pía etham butol dofaz* 
imine, and dproAoxadn. N èngỉ J Med 1996; 335: 377-83.

5. skoỉik s. eỉ aỊ. Riỉabutín-assodated panuveitís w ỉth retỉnal vasculitís in  
pulmonary tubercuỉosis. Oaứ ỉmmunol InỊlamm 2005; 13:483-5.

6. Olesen HH, Krag s. Rlỉabuón-associated uveitỉs ỉn a chỉỉd. Pediatr btfea 
Dù J  2005; 24: 1023-5.

7. VVUliams K. Hari L  Persỉỉtent com eal endotheỉỉal deposỉts associated 
w ith rlĩabutỉn therapy íor Crohn's dlsease. Camea 2010: 29 :706-7 .

Effects on the ịoints. A polyanhralgia-arthritis syndrome 
was reported in an  initial dose ỉinding study’ in 9 of 10 
patients taking riíabutin, as monotherapy, at doses greater 
than  lg . The syndrome did not occur in patients given 
less than ỉ g daily and disappeared on drug withdrawal. 
Two patients with polyarthralgỉa-arthritis symptoms devel- 
oped uveitis (see also under Ettects on the Eyes, above)

and aphthous stomatitis at doses of about 1.8 g daily. How- 
ever, a later study2 and case reports3 have repõrted polyar- 
thralgia-arthritis syndrome when riíabutin was given at 
doses of 300 to 600 mg daily as part of a multídrug regi- 
men, includíng a macrolide (aáthrom ydn or darithro- 
m ydn), for the tteatment of Mycobatícrium avium complex 
ìníectíon. Concentrations of riíabutin were incteased as a 
result of inhibition of cytochrome P450 isoenzymes by the 
macrolide and some have suggested a maximum dose of 
riíabunn of 300 mg daily w hen used with a m aaolide.2 
Higher doses of 450 to 600 mg đaily may be considered for 
large patìents or those who have íailed to respond to initi- 
al‘ treatment w ith a lower dose.

1. Sỉegaỉ FP, et ai. Dose-lỉmltỉng tox id ty  oí riỉabutín ỉn  AIDS*related 
compỉex: syndrome oỉ arthraỉgla/arthritís. AIDS 1990; 4:433-41 .

2. GriỉAth DE, et ai. Ađverse events assodated wỉth high-dose riỉabutỉn ỉn 
maCToíide-comaining regỉmens ỉỏr the treatm ent ọỉ Mycobacterium 
avỉum compỉex lung đỉsease. ơ iỉt In/èa Dừ 1995; 21: 594-8

3. t e  Gars ỉ ,  et ai. Polyarthralgía-arthritìs syndrome induced by low doses 
ỡ! riíabuứn. IRheumatol 1999; 26: 1201-2.

Porphyría. The Dmg Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiSes riỉabutin as prob- 
ably porphyrlnogenic Ít should be prescribed only íor 
compelling reasons and precautions should be considered 
in all patients.1

1. The Drug Database for Acute Porphyrỉa. Avaiỉable at: http://www. 
drugs-porphyria.org (accessed 08/07/11)

Interactions
As íor Riỉampicin, p. 355.1.

Riíabutìn accelerates the metabolism oi raany drugs by 
inducing microsomal Iiver enzymes (in pandcular the 
qctochromc P450 isoenzyme CYP3A4). It ís a less potent 
inducer of cytochrome P450 isoenzymes than rìíampidn, 
but similar interactions shouỉd nevertheless be antỉdpated. 
Use vvlth o ther drugs tha t induce or inhibit these 
isoenzymes nạay result in changes in plasma concentratíons 
oi ritabutín, and possibly"ãdverse eổects.

Plasma concentrations of rííabutìn are increased by 
darithrọm ydn (and possibly other macrolides) or Aucon- 
azole, resulting in increased riíabutin toxidty, in particular 
uveitis, (see Effects on the Eyes, above), neutropenia, and 
polyarthralgia-arthritis syndrome (see ESects on the Joints, 
ãbõve).

Some other interactíons aKectmg the actìvity of riíabutin 
are discussed belovv.

General reterences.
1. Badcwicz AM, et al. Update on riỉampin and rUabudn dnig lntcraaỉons. 

Am 1 Mtd S á  2008; 335; 126-36.

Antibaderìals. As discussed under Ẽỉtects on the Eyes, 
above, most patients developing uveitis during riíabutin 
ưeatment are also receiving darithrơmyàn and it may also 
be implicated in the polyarthralgia-aithiitis syndrome (see 
Eííects on the Joints, above). In a study1 of the ưeatment 
of Mycobađerium aviưm complex iníection in AIDS patients, 
uveitis or pseudojaundice or both were noted in those 
receiving rìỉabutin, etham butol and darithromydn, but 
not in those receiving riíabutin, ethambutol, dproũoxadn, 
and dofazimine. A retrospective study2 after an  outbreak 
oỉ uveitis in a similar patĩent population also íound 
darithrom ydn to be a risk íaaor, with a ưend tovvards 
greater risk at highet riíabutin doses, although patient 
num ben were small. In 26 patients taking riíabutin with 
either darithromydn or aàthromycin,3 the inddence and 
severity of adverse eííects in general was similar, although 
the 2 patients vvho developed uveitis were both receiving 
darithromydn.

Phàrmacokinetic studies have íound increased riíabutin 
concentrations when darithrom ydn is also used. A study in 
healthy subjects4 vvas terminated prematurely because of 
the high inddence of adverse eííects, induding neutrope- 
nia, íevers, and myalgia, partìcnlaxly in subjects receiving 
níabutin with azithromydn or darithromydn. Mean serum 
concentrations of rííabutin and its 25-O-deacetyl metabolite 
in subjects also receiving darithrom ydn were more than 4 
times and 37 times those in subjeds receiving riíabutin 
alone. Plasma concentrations were unaffeaed by azithro- 
m ydn. Similar eỉíects on riíabutin concentradons were 
íound in HIV-infeáed subjects receiving darithrom ydn5 
and reductiòns in darithrom ydn concentrations vvere also 
noted. A study4 to determ ine the tolerance and 
pharmacokinetic interactions of riíabutin and azithromydn 
in subịects vvith or vvithout HIV inỉection found no 
signiScant drug interactìon; however, the combinatíon was 
poorly tolerated, mainly because of a high inddence of 
gasưointestinal symptoms and neuưopenia.

1. Shahan SD, et aL Uveỉtỉs and  pseudojaundỉce during a-regim en of 
darithrom ydn, rỉỉabutỉn, and  ethambutoL s  Engl J  Med ỉ  994; 330:438-
9.

2. Keỉteher p, et al. Ưvdtís assocỉated wỉth rlíabutín and macroỉlde therapy 
for Mycobacterium avỉum  ỉntraceỉỉulare iníection in AIDS patỉents. 
Genừoùrin Med 1996; 72 :419-21.
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3. Griữỉth DE, tí  ai. Adverse cvcnts assodated with high-dose riíabutín ỉn 
macrolide-containing regiraens ỉo r the  treatm ent of Mycobacterium 
avỉuxn complex lung đỉsèase. CUn ỉnỊeứ Dữ 1993; 21: 594-8.

4. ApseloS G, tía l. Comparison oí a â th rom ydn  and darilh roraydn  in their 
interactions w ith riỉabutin ỉn healthy volunteers. J  ơ in  Pharmacoỉ 1998; 
38: 83Ô-5.

5. H aỉner R, tí  ai. Tolerance and pharmacokỉnetỉc interactioDS of riíabutin 
and  cla iith rom ydn  in hum an Im raunodeBdcncy vírus-lníected 
volunteers. Anúmicrob Agenís Ơumơther 1998; 42: 631-9.

6. Haỉnex K  tí ai. Tolennce and pbannacokỉnetỉc ỉnteractỉonỉ of Ilíabutỉn 
and  aâỉh ro m y d n . Antimiơob Agattí ơtemoứưr 2001; 45: 1572-7.

Antifungab. Riíabutin concentratìons are increased by tri- 
azole antiỉungals and patients are at increased risk of riía- 
butỉn toxidty, spedScaUy uveitis (see under £ffects on the 
Eyes, p. 349.2). Rưabutin also markedly reduces the 
plasma concentrations oỉ itraconaĩolc, posaconaioìt, and vorì- 
amaxole, but does not aữect the metabolism of Ịluconaỉole.

The area under the concentration-time curve (AUC) for 
riíabutin and its active 25-deacetyl metabolite were 
increased by 82% and 216% respectively w hen ỉluconazole 
was given to 12 HIV-infeaed patients.1 Another study2 in 10 
patients with Htv iníection, ỉound that fluconazole 
increased the AUC of riỉabutin by 76% and by 152% ' 
when the patients were also given darithrom ydn. Raỉsed 
plasma-riíaburin concenưations wcre reported in a patient 
who developed uveitis vvhile also receiving ìtraconazole.’ 
The mechanism of the interaction remains uncertain but 
could involve microsomal cytochrome P450 isoenzyme 
CYP3A4 (see M etabolism under Pharmacokinetics, 
p. 352.3).

1. Trapnelỉ CB. tí  a i  Increased plasma rííabutỉn levelỉ vvith concomUant 
Quconazole therapy in HIV-infected paiỉems. Ann ĩntem Med 1996; 124: 
573-6.

2. Jordan MK. tí  aì. Eíĩects of fluconazole and darỉth rom ydn on níabutin 
and  25-O'desacctylriíabutin phanuacokinetia. Antimiavb Agotís Che- 
mother 2000; 44: 2170-2.

3. Leỉort A. t í  a i  UveỈTis assoáated wỉứ> rííabutin prophylaxiỉ and 
itraconazole ỉherapy. Anrt ĩníem Med 1996; 125: 939-40.

Antiretrovirak. Rifabutìn may be used as a substítute for 
riíampidn in the treatment of tuberculosis.1-2 It has little 
effect on the serum concentrations of unboosted HTV-pro- 
tease mhibitors (except indinavữ, nelBnavir, and saquina- 
vlr) and ritonavứ-boosted HTV-protease inhibiiors,- 
although it has been reported to incrcase plasma-còncentra- 
tions of ritonavlr-boosted lopinavir (see p. 1005.1). How- 
ever, m v-protease inhibiton, partìcularly u  boosted wáth 
ritonavir, signihcantly increase se rum concentrations and 
toxidty of riíabutin. The dose of riíabutin is thereíore 
usually substantially decreased when given with HTV-pro- 
tease inhibitors (see Tuberculosis and HTV iníection under 
Uses, p. 349.1). Riíabutin should not be given with 
unboosted saquinavứ; but saquinavừ may be given with 
riíabutin ư boosted with ritonavữ.2 Increases in the dose 
of indlnavừ are also required.2

Serum concentrations of riíabutin may be increased or 
decreased in those taking NHRTb, however, riíabutừi may 
usuaUy be given to patients taking nevirapine vvithout the 
need íor any dose modiScations. us licensed product 
iníormation advises that etravirine should not be used with 
riíabutin ư combined with ritonavừ-boosted darunavứ, 
ritonavir-boosted lopinavlr, or ritonavữ-boosted saquinavừ; 
however, us guidelines3 advlse avoiding combination vvith 
any ritonavừ-boosted HTV-protease ũihibitor. Riíabutin is 
not recommended in patients taking delavữdine. In patìents 
taking efavirenz, the dose of riíabutin should be increased 
by at least 50% (see Tuberculosis and HTV iníection under 
Uses, p. 349.1).

No dinically sigiúíicant interactions are expected vvith 
the integrase inhibitor raltegravir or the CCR-5 receptor 
antagonist maraviroc,2

Although riíabutin is reported to reduce the plasma 
concentrations of ĩidovudìne, studies have shown that the 
eữect is not marked (see p. 1026.2), and licensed product 
iníormation for riíabutin suggests that the reduction may 
not be dinically relevant.

1. Poznjak A I. a  ủi. Briosh HIV Assoôaúon. BHIVA ueatm ent guidelỉnes 
ỉo r TB/HIV inỉectíon, Februaiy 2005. Available aL http://www.bhỉva. 
org/docum ents/G uidelincs/T B /T B  HIV FINAL2005.pdf (acccsscd 
16/07/10)

2. CDC. Managing Drug Interactions in the  Treatm ent ot m v-Related 
Tuberculosỉs (issued December 2007). Available at: http://www.cdc. 
gov/tb/publications/guidelines/TB_HIV_Dnigs/FDF/tbhiv.p<U (accessed 
16/07/10)

3. Panel on  Antiretrovữal G uiddines ỉo r  Adults and Adolescents. 
Guideỉines íor the use o t andretrov in l agents ỉn HTV-1 -in íeaed  adults 
and adolescents. Depanxnent of Health and Human Services. lanuary  
2011. Avaỉlable a t  http://aỉdsỉnlo.nỉh.gov/contentỉUes/ 
AdultandAdolescentGL.pdf laccessed 11/04/11)

Antimicrobial Action '
Riíabudn possesses a spectrum of antíbacteiial activity 
similar to that of riíampidn (p. 355.3). Hovvever, most 
investigations have concentrated on its actíon against 
mycobacteria. Cross-resistance with riíampidn is common.

Antimycobaderid action. Rifabutin possesses activity 
against most speães of mycobacteria. It may be morẽ 
active in vivo than in viữo studies suggest, as a result of its

íavourable phannacokinetic profile and prolonged postan- 
tibiotic eữect.1

Rilabutin has been reported to be active in animal assays 
against Mycobacterium leprae,2 induding a riỉampidn- 
resistant strain.3 Synergistic actìvity against Aí. lcprae has 
been reported4 in vitro for ríỉabutin with sparũoxadn.

1. Kunin CM. Amỉmỉcrobial actìvity oí riỉabutin. ơứ í ĩnỊttí Dù 1996; 22 
(suppl 1): S3-S14.

2. Haỉtings RC. Jacobson RR. Activity of ansam yón against Mycobacter- 
ium leprae in mỉce. Lanetí 1983; ii: 1079-80. C orreoỉon. ibid.: 1210.

3. Hastíngs RC. tí  ai. A nsam ydn acdvity agaỉnst rưam pidn-iesisum  
Mycobacteriuin ỉcprae. Laneêt 1984; ỉ: 1130.

4. Dhoplc AM, Ibancz MA. In-viưo acriviry of thrce new  Auoroquinoloncs 
and ĩynergy w ith ansam ytíns agaỉnst Mycobacterium ỉeprae. J 
Antimicrob Chemathtr 1993; 32: 445-51.

Resiỉtance. Rilampicin-resistant strains of Mycobacterium 
tubcrculoỉis have been identiũed in 2 patients receiving 
riíabutin alone as prophylaxis against M. avium complex.’-2 
It is thereíore important to exclude M. tubcTculosis inỉection 
beíore beginning rilabutin prophylaxis.

Riỉampicin-resistant M. kansasii has also been reported in 
a patient receiving rifabutin.3

Acquired resistance has been reponed in HIV-infected 
persons receiving highiy intermittent regimens (once- or 
twice-weekly) of riíabutin for the treatment of aaive 
tuberculosis.4-5 and the CDC has advised that such patients 
receive daily treatment duríng the intensive phase of 
therapy and daily or 3 times-vveekly treatment during the 
continuation phase.

1. YVdtroan AC, tí  ai. R ỉíampidn-resistant M ycobaacrỉum  tuberculosỉs. 
Lanctí 1995; 345: 1513.

2. Bishai WR, tí a l  Bríeí repon: rifam pin-rcsisunt tubercuỉosis in a patíent 
rcceivìng riíabuún prophylaxỉs. N  Engì J  Med 1996; 334: 1573-6.

3. Meynard JL. t í  ai. Riíampin-rcsisiant Mycobacteríum kansasii inỉeoion 
ủi a paticnt wich AIDS who was receiving níabutin. Clin ĩnỊéa Dậ 1997; 
24: 1262-3.

4. CDC. Notỉce to readers: acquired riỉam ydn resistance ỉn  persons wiih 
advanced HIV disease being ưeated for active tubercuỉosis with 
intennittem  rííamycin-based regimens. MMWR 2002; 51: 214-15.

5. Burraan w, tí aỉ. Acquired ríỉamycin resbtance with twicc*weekJy 
ưeatm ent oỉ HTV-related mberculosis. Am J Respir Crit Can Med 2006; 
173: 350-6.

Pharmacokinetícs
Ritabutin is readily but incompletely absorbed Ễrom the 
gasaoúitestúial tract and peak piasma concentrations of 
about 250 to 600 nanogTams/mL have been reported 2 to 4 
hours after an oral dose of 300 mg; doubling the dose 
increases the peak plasma concentration. Food may delay 
absorption but does not a ííe a  the extern of absorption. 
Riíabutin is about 70% bound to plasma proteins. Rilabutin 
is lipophilic and thereíore is widely distríbuted in body 
tissues and ỉluids.

Riiabutin is rapiđly metabolised in the liver by the 
cytochrome P450 tsoenzyme CYP3A4 mainly to active 25- 
O-deacetyl and 31-hydroxy metabolites. Riíabutin induces 
its ovvn metabolism resulting ừt a lovver area under the 
curve after 4 weeks of continuous tteatm ent than after the 
first few doses.

About 53% of a dose is íound in the urine, mainly as 
metabolites and about 30% of a dose is excreted in the 
íaeces. The mean halMỉỉe for rííabutin is reported to be 
about 40 hours, with a range of 16 to 69 hours.
Reíerences.

1. Sldnner MH. n al. Pham ucokinetics ol rilabutin. Antimicrob ẢỊmts 
Chcmothtr 1989; 33: 1237-41.

HIV-infected patienh. Malabsoiption oỉ liỉabutin and 
other andtuberculous drugs may occur in patients with 
HIV inỉection and tuberculosis, and may contribute to 
acquired drug resistance and reduced eíĐcacy o{ tuber- 
culosis treatment. For íurther iníoimation on the absorp- 
tion of antỉtuberculous drugs in HTV-iníeaed patients see 
Pharmacokinetics. under Riíampidn, p. 356.1.

The phaimacokinetics of riíabutin vvere studied in HIV- 
iniened patients vvith noim al renal and hepatic ỉunction.1 A 
two-com partment open pharm acokinetic model was 
proposed. Riỉabutin was rapidly but incompletely absorbed 
bom  the gastrointestỉnal tiact and bioavailability was poor, 
being 20% on day 1 of the study and 12% on day 28. Mean 
peak plasma concenưatìons occurred 2 to 3 hours aỉter oral 
doses and were about 350, 500, and 900 nanograms/mL 
after doses o£ 300, 600, and 900 mg respectively. The peak 
and ưough concentrations aíter 600 mg twice daily were 
about 900 and 200nanograms/mL respectively. Riíabutin 
was about 70% bound to plasma proteins. The area under 
the curve showed a decrease on repeated dosage ivhich 
might be explained by the induction of drug-metabolising 
liver enzymes. A large volume of distribution of 8 to 
9 liưes/kg, indicatíve of extensive tissue distribution, and a 
mean tenninal halí-Uíe of 32 to 38 hours were reported.

This study1 also shovved th a t the peak plasma 
concentration of the major metabolite, 25-deacetylrifabu- 
tin, was 10% of the parent compound. Only 4% of 
unchanged riíabutin was excreted in the urine aíter oral use 
and between 6 to 14% aher intravenous use. Total urinary 
exơetion of ríiabutin and metabolite 72 hours after

imravenous use was 44%; total {aecal exCTetion was 
between 30 and 49%.

Peak and trough concenưations at steady State wer« 
reported as 900 and 200 nanograms/mL respectively in a 
patient wlth tuberculosis given riỉabutin 450 mg daily.* 
While these Đgures were the same as those previously 
reported with 600mg twice daily,' the earlier study shovvec. 
that there was considerable interpaúent varíability.

CSP concenơations in 5 patients w ith AIDS on riíabutii 
4 5 0 mg daily ranged from 36 to  70% of serun 
concentrations.3

1. Skỉnner MH. t í  aỉ. Pharmacokỉneiỉcs o( rlíabuiin. Antìmicrob Agent 
Chemother 1989; 33: 1237—41.

2. Gillespie SH. tí al. The serum rỉỉabutin concentratíons in a patíen 
successỉuỉỉy treated ío r muhi*resi$tani m ycobaaerỉum  tubercuỉosỉ' 
ìn íeaion. J  Antimiavb Chemothcr 1990; 25 :490-1 . Correction. ibid. 1991 
27: 877.

3. Siega! FP, tí  al. Dose-limitỉng loxiciry o í riíabuiin ỉn AIDS-relatei 
complex: syndrome of arthralgỉa/anhriús. AIDS 1990; 4: 433-41.

Metabolism. Five metabolites of riíabutin vvere identưiec 
in an in-vitro study1 using human hepatic and enterocytt 
microsomes. Cytochrome P450 isoenzyme CYP3A4 wa: 
involved in the íormation of all metabolites except 25-0 
deacetylriíabutin. Deacetylation of riíabutin vvas appar 
ently mediated by microsomal cholinesterase,1 althougl 
another study2 showed that íunher metabolism of 25-0 
deacetylriíabutin is dependent on CYP3A4. The resuhs 
also suggested that metabolism by intestinal CYP3A4 con 
tributes signiỉicanily to presystemic metabolism of rifabu 
tin (and consequently its low bioavailability) and to druf 
interactions with azole antilungals (see above) and witl 
macrolides (see p. 349.3).

1. Iaisũnirskaia E. 11 a/. Mctabollsm of rilabuiin in hum an cmerocyie an( 
livcr miaosom es: kỉnetic parameters, idenriíỉcation oí enzyme Systems 
and drug interactions ivìih macrolidcs and  antiíungal agcnts. ơ ỉt  
pharmacoỉ Tha  1997; 61: 554-62.

2. Trapneỉl CB, tỉ  al. Mctabolỉsm of rìỉabuttn and ĩts 25-desacety 
meiabolite. LM565. by hum an Uver microsomcs and  rccombinan 
hum an cytochrome P-450 3A4: relevance to  dinỉcal interactìon wỉtỉ 
ũuconazole. Anĩimicrob Agena Chtmotha 1997; 41: 924-6.

Preparations
Proprietary PreporaKons (details are given in Volume B)

Single-ingredienl Preparatíons. Austraỉ.: Mycobutin; Austria 
Mycobutin; Belg.: Mycobutin; Canad.: Mycobutìn; Cr.: Myco- 
butin; Fin.: Ansatìpin; Fr.: AnsaDpine: Gr.: Ansaripin; Mycobu- 
tin; Hong Kong-. Mycobutút; IrL: Mycobutin; Israel: Mycobutin. 
ItàL: Mycobutin; Neth.: Mycobutin; NZ: Mycobutin; Port. 
Mycobutin; Rus.: Mycobutin (MHXoSyTHH); S.A/r.: Mycobutin: 
Spain: Ansatipin; SwccL: Ansatipin; Switz.: Mycobutin; Turk.. 
Mycobutin; UK: Mycobutin; U k r Mycobutin (MHXOốyTHH); 
USA: Mycobutin.

Pharmacopoeìa! Preporotiom
USP 36: Riỉabutin Capsules; Riỉabutin Oral Suspension.

Rifampicin ỊBAN, riNNỊ

Ba-41166/E; L-5103; NSC-113926; Rifaldazine; Rifampicina; 
Riíampicinas; Riíampicine; Rifampicinum; Rifampìn (USAN); 
Rifampisiini; Rifampisin; Riíamycin AMP; RyíampỊcyna; 
PnộaMnmtMH. . ' ' ‘ '
3-(4-M ethylpiperazin-1-ylim inom ethyÌ)rifam ycln SV; 
(1 iz ,l 4£,24£H2S,16S.175,18/?,19R70R.215,22fi,23S)-l ,2-Dihy- 

;d r o -5, ố, 9,1 7,1 9 - p e n t a h y d r o x y - 2 3 - m e t h o x y -  
2,4,12,16,18,20,22-heptamethyl-8-(4-methylpiperazih-l-ýli- 
m inomẹthyl)-l,ll-dioxo-2,7-(epóxypentadeca[l,11.l3]trieni- 
mino)naphứio[2 ,1 -b]furan- 2 1 -yl acetate.
^ 5 8 ^ 0 ,2 = 8 2 3 .0
CAS —.13292-46-1.
ATC —  J04AB02.
ATC Vet —OJ04A802; QJ54AB02. 
um  — VJT6J7R4TR.

Pharmacopoeìas. In Chín., Eur. (see p. vii), Int., Jpn, us, and 
Vũt
Ph. Eur. 8: (RUampidn). A reddish-brovvn or brownish-red, 
crystalline powder. Slightly soluble in water, in alcohol, and 
Ũ1 acetone; soluble in methyl alcohol. A 1 % suspension has 
a pH of 4.5 to 6.5. Store at a temperature not exceeding 25 
degiees ìn an atmosphere of niơogen in airtight containers. 
Protect írom light.
USP 36: (RUampin). A red-brown crystalline powder. Very 
slightly soluble in water; Ireely soluble in chlorolorm; 
soỉuble in ethyl acetate and in methyl alcohol. A 1% 
suspension in vvater has a pH oí 4.5 to 6.5. Store at a 
temperature not exceeding 40 degrees in airtìght containers 
Protect from light.

Uses and Adminỉstration
RUampidn belongs to the riíamyón group of antimyco- 
bacterials (p. 169.1) and is used in the treatm ent of various 
iníectỉons due to mycobacteria and other susceptible 
organisms (see Antimicrobial Action, p. 355.3). It is usually

All cross-references refer to entries in Volume A

http://www.bh%e1%bb%89va
http://www.cdc
http://a%e1%bb%89ds%e1%bb%89nlo.n%e1%bb%89h.gov/content%e1%bb%89Ues/
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given with other antibacterials to prcvent the emergence of 
resistant organisms.

Riíampirin ỉs used, mainly with isoniarid and pyrarin- 
amide, as a component of multidrug regúnens for the 
treatm ent of tuberculosis, and with dapsone and dofaz- 
ũnine in  the treatment of leprosy. For the treatment of 
nontuberculous mycobacterial iníections it is usually used 
with darithrom ydn and ethambutol as part oỉ a multidrug 
regimcn.

O ther uses indude the treatm ent oí brucellosis, 
Legionnaires' disease, mycetom a, penidỉlin-resistant 
pneumococcal meningitis, Q-fever, and various staphylo- 
coccal iníections, indudỉng endocarditis. Rựampidn is used 
for the prophylaxis of epiglottitis and meningitis due to 
Haemophilus itiỊlueraae and for meningococcal meningitis. It 
is also used ỉor the eradication of pharyngeal sueptococcal 
carriage in pharyngitis, to reduce staphylococcal carriage, 
and to elimìnate the carrier States for meningococcal and H. 
influenzae meningitis. It may be used as part of a multidrug 
regimen for the treatment of ỉnhalatỉon and gasttointestinaỉ 
anthrax. For discussions of alỉ these inỉections and their 
treatm ent, see under Choice of Antibacterial, p. 172.2.

The usual oral adult dose of liíam pidn is 8 to 12mg/kg 
(to a maxỉmum of 600 mg) daily, preterably on an  empty 
stomach, or the same dose by intravenous iníusion as the 
base or the sodium salt; higher doses are sometũnes used 
(see below).

Rifampidn is given in the initial and contihuatỉon phases 
of short-course tu be rcu lo sis  regimens (p. 210.2) with 
other antimỵcòbacterials. Riĩampidn is given orally on an 
empty stomach in adult doses of lOmg/kg (maximum 
600 mg) daily or two or three times weekly. (WHO does not 
recommend twice-weekly regimens as there is an increased 
risk of ơeatm ent íailure u  a dose is missed.) Altematively, 
doses may be expressed as fo!lows: vvith daily use, adults 
weighing less than  50 kg recrive 450 mg and those over 
50 kg receive 600 mg; vvith intennittent use, adults receive 
600 to 900 mg three tímes weekly. The maximum 
recommended dose is considered to be 900 mg because a 
greater inddence of adverse eííects may occur with doses 
above 900 mg.

For the treatment of latent tuberculosis oral riíampldn 
lOmg/kg (to a  maximum dose o( 600 mg) may be given 
once daily with isoniarid for 3 months. ư the contact is 
iníected with isoniarid-resistant tuberculosis then rif- 
am pidn monotherapy may be given daily for 4 to 6 months.

In lep ro sy  regimens (p. 188.3), riíampidn is usually 
given with dapsone for paudbadllary leprosy, and with 
dapsone and đoíaám ine for multibadllary leprosy. WHO 
recommends that rìlampidn is given once monthly in a 
usual orai adult dose of 600 mg.Single-dose ơeatm ent with 
rifam pidn, oAoxadn, and m inocydine may be an 
altem ative in patients w ith single-lesion paudbadllary 
leprosy.

In the treatm ent of brucellosis, L egionnaires' d lsease, 
and serious staphy lococcal in íec tio n s  a dose of 600 tọ 
1200 mg daily, orally or by intravenous iníusion, in  divided 
doses has been recommended in combinatìon with other 
antibacterials.

For p rophy lax is  agaỉnst meningococcal meningitis and 
the treatm ent of meningococcal carriers, ríỉampỉdn is 
usually given in an oral dose of 600 mg twice daily for 2 
days. For prophylaxis against meningitis due to Haemophilus 
infỉuenzae, an oral dose of 20mg/kg once daily (to a 
maximum dose of 600 mg daily) for 4 days is given to adults.

For details of doses in children see p. 353.1.
Fixed-dose combination Products for antimycobacterial 

therapy have been developed in order to improve patient 
compliance and avoid monotherapy, thereby decreasing the 
risk of acquired drug resistance. Combination Products 
containing riíampidn with isoniaáđ, isoniarid and pyrarin- 
amide, isoniarid and ethambutol, or isoniarid, ethambutol, 
and pyrazinamide are available in some countries.

Doses of rifampidn should be reduced in patients vvith 
hepatic impairment (see p. 353.2).

Reíerences.
1. Ànonymous. Riíampin. Tubereulosừ (Edinb) 2003; 88: 151-4.
2. Forrest GN, Tamura K. Riĩampĩn combinatỉon iherapy íor nonxnyco* 

bacterial ỉnícctions. Qin Microbioi Rev 2010; 23: 14-34.

Administration in children. For the treatm ent of tu b e r-  
cu losis in iníants, dũldren, and adolescents the American 
Academy oỉ Pediatrics (AAP)1 suggests an oral dose oỉ rií- 
am pidn of 10 to 20mg/kg (to a maximum of 600 mg) 
daily or twice weekly, for both the initial and continuation 
phases. For children 1 m onth and older the BNFC suggests 
an oral dose of 15mg/kg once daily (to a maximum of 
450 mg in those under 5 0 k g 'o r 600 mg in those over 
50 kg); altematively, 15mg/kg (to a maximum of 900 mg) 
three times a  vveek.. WHO novv recommends 10 to 
20 mg/kg once daily in children weighing between 5 and 
30 kg; spedíic recommendations have been issued on 
achieving this using available íixed dose combination Pro­
ducts. Heavier children are .treated as adults (see Uses and 
Administration, p. 350.3).2

For the tteatm ent of latrnt tubérculosls the BNFC suggests 
that children 1 m onth and older are given oral riíampidn 
15 mg/kg (to a maximum of 450 mg in those under 50 kg or 
600 mg in those over 50 kg) once daily wúh isoniahd for 3 
months. If the contact is iniected with isoniaád-resistant 
mberculosỉs then rilampidn monotherapy should be given 
daily for 6 months. The AAP, hovvever, suggest oral 
riíampidn 10 to 20mg/kg daiỉy for 6 months; ư daily 
ưeaonent is not possible the same dose may be given twice a 
week for 6 months.

ỉn  leprosy  regimens riíampidn is usuaỉly given with 
dapsone for the aeatm ent of paudbadllary leprosy, and 
with dapsone and clolaámine íor the treatment oỉ 
multibadllary leprosy. WHO rẹcommends that riíampidn 
is given once monthly in an orai dose oỉ 450 mg to children 
10 years of age and oider.

in the treatment of brucellosís, Legionnaires' d isease , 
and serious staphylococcal in íections doses recom- 
mended by the BNFC are 5 to lOmg/kg twicé daily in 
neõnates and inỉants up to 12 months of age, and ỈOmg/kg 
(maximum 600 mg) tvvice daily in those older than one year 
of age. Doses are given orally or byintravenous inỉusion and 
in combinatíon w ith other antibacterials.

For doses used in  the ơeatm ent of human granulocytỉc 
anaplasmosỉs, see Ehrlichiosis, p. 353.2.

For prophylaxis against meningococcal m en ỉng ỉtỉs  the 
AAP recommends iníants less then 1 month old are given 
5 mg/kg, vvhile iníants and children aged 1 month or more 
are given lOmg/kg (to a maximum oỉ 600 mg), both given 
orally twice daily for 2 days. The BNFC recommends doses of 
5 mg/kg for neonates and iníants up to 12 months oỉ age and 
lOmg/kg (maximum 600 mg) ỉor children bervveen 1 and 
12 years of age, each given orally tvvice daily for 2 days.

For prophylaxis against meningitis due to Haemophilus 
inỊlueraae the AAP suggests that inỉants less than 1 m onth 
old may be given lOmg/kg once daily orally íor 4 days, 
while the BNFC suggests that this dose should be given to 
inlants aged 1 to 3 months. For older ỉnỉants and children 
both the AAP and the BNFC recommend an oral dose of 
20 mg/kg (to a maximum of 600 mg) once daily for 4 days.

1. American Academy of Pediaưics. 2012 RedBook: Report ofthe Commitue ơn 
ỉn/eơiơus Dừeases, 29tb ecL EUc Grove Vỉllage, Illinois. USA: American 
Academy o( Pediatrics, 2012.

2. WHO. Dosỉng ỉnsưuctỉons for the use of currently available fixed*dose 
combinatỉon TB m edỉđnes for children. AvaiUble a c  http://w w w .w ho. 
inƯem ỉty/tb/chaỉỉenges/im erim _paediatric_f(ỉc_dỡsưigJiistnictỉons_ 
sept09.pdf (accessed 19/01/11)

AdministraHon in hepatic impairment. Reduced oral and 
imravenous doses of rifampidn are recommended for 
patìents vvith hepatic impairment and a maxúnum oỉ 
8mg/kg daily has been suggested. See also Precautions, 
p. 354.3.

Ehrlkhiosis. BeneĐdal responses to riíampidn vvere 
reported1 in 2 vvomen with human granulocydc anaplas- 
mosis (see Ehrlichiosis, p. 179.1), who were pregnant and 
ũi vvhom the usual ưeatment (a tetracydine) was 
contra-indicated.

u s  guidelines2 recommend rífampidn as a treatm ent 
altemative lor patients with mild human granulocytic 
ehrlichiosis in whom doxycydine is contra-indicated; a dose 
of 300 mg orally twice daily for 7 to 10 days is 
recommended. Children may be given lOmg/kg (to a 
maximum of 300 mg) twice daily for the same duration.

1. Buitrago Mi, rt aì. Human granulocytic ehrlichiosis durỉng pregnancy 
treated succcssíully with riíampin. Clin lnfcơ Dừ 1998; 27:213-15.

2. YVormser GP, et a i  The cUnicaỉ assessment. treatment, and preventỉon oí 
Lyme disease, hum an granụỉocytic anaplasmosis, and babesioàs: cỉinical 
practice guỉdeỉines by the Inỉectỉous Diseases Sodety of America, ơ in  
Infeet Dù 2006; 43: 1089-1134. Aỉso available at- http://w w w .joum als. 
uchicago.edu/doi/pdf/l0.1086/508667 (accessed 09/12/10)

Meningitịs prophylaxis. HAEMOPHILUS INFLUENZAE MENING- 
ms PROPHYLAXIS. Meningeal iníection with Haemophilus 
inỊỉuetaae type b (Hib) in children is associated with sub- 
stantial morbidity, but the inddence has decreased since 
the inưoduction of ùnmunisation vvith H. inỊluemae type b 
vacdne. Although a worldwide problem, the disease 
(p. 191.1) and its prophylaxis has been studied mainly in 
the USA, where it was shown that children under 4  years 
of age lormed the highest risk group for primary inỉection 
while children under 2 years of age lormed the highest 
risk group íor secondary iníection.1 The goal ol prophy- 
laxis in dose contacts is to elimỉnate carríage oỉ the organ- 
ism to prevent spread to young children. Risk oí iníection 
to young children with recent household contact to the 
primary case of iníection with H. influenzae type b is 
increased 600- to 800-fold,u  but only increased 20-foIdJ 
bom day-care or school contact. The risk may be higher 
vvhen more than 1 index pạtient is identlhed.

Riíampidn given orally in doses of 20 mg/kg once daily 
for 4 days (maximum dose 600 mg) has been shown to 
eradicate Hib nasopharyngeal carriage in at least 95% of 
contacts of the primary case.4 There is some evidence bom  a 
study involving 68 íamilies of patients vvith Hib iníection 
that riỉampidn 20 mg/kg daily for 2 days may be as eỉfective

as a 4-day course in  eradicatlng Hib pharyngeal 
colonisation.5 Rifampidn prophylaxis appears to be 
successtul in  preventing inỉectíon in household contacts, 
but beneSt inschool settings vvhere there has been a stngle 
index case has not been established.3

Recommendations have been made íor nfam pidn 
prophylaxis.6-7 The American Academy of Pediatrics (AAP) 
recommends4 tha t all household contacts be given 
riỉampidn prophylaxis where there is at least 1 vulnerable 
contact person (considered to be a child yovmger than 4 
years of age who is not or incompletely ìmmunised against 
Hib, an incompletely ùnmunised child younger than .12 
months of age, or an immunocompromised child, regardless 
of vacõne status) in the household. Similar recommenda- 
tions have been made in  the UK (although a vulnerable 
contaais considered to be a child under 10 years old, or any 
immunocompromised person, regardỉess of age) ? The AAP4 
also recommends riỉampidn prophylaxis when 2 or more 
cases oỉ Hib disease have occurred within 60 days in  a day- 
care or school. In the UK,7 prophylaxis has .been 
recommended íor all room contacts when 2 or more cases 
of disease have occurred within 120 days. Riíampidn 
prophylaxis is not recommended for pregnant w omen.6

For recommended doses see Uses and Administration 
(p. 350.3) and Administratỉon in Children, above.

RUampidn should also be given to the primary case since 
ưeatment of the inỉection does not eradicate nasophar- 
yngeal carriage.2-4-7

1. Casto DT. Bdwards DL Prevenúng Hacmophilus influenzae typc b 
dỉsease. Cỉin Pharm 1985; 4; 637-48.

2. Cartwright KAV, tí aỉ. Chemoprophybụds for Haemophỉỉus influen2ac 
type b: riỉam pidn shouỉd be gỉvento  dose contacts. BMJ1991; 302:546-
7.

3. ASHP Commission on Therapeutics. ASHP therapeutíc guỉdelines on 
nonsurgical antíxnicrobỉaỉ prophyUuds. ơ in  Pharm 1990; 9: 423-45.

4. Band JD, et a i  Prevcndon of Bemophilus influenzae type b disease. 
JAMA 1984:251: 2381-6.

5. Green M. et ấL Daradon of ritampln chemoprophỴỈaxis for contaccs of 
patỉents iníected with Haemophlhiỉ ỉnfluenzae type B. Antìmiỡob Agentỉ 
ơtotuứưr  1992; 36: 545-7.

6. American Academy Pedỉacrics. 2012 Red Book: Report ơf the Cơmmittee ơn 
ỊnỊeetiaus Dừeases, 29th e<L. Eũc Grove VUlage, Bỉỉnois. USA: American 
Academy o ỉ Pedỉaoỉcs. 2012.

7. DoH, Public Health EngUnd. Revised recmnmendatíons ỉor the 
preventỉon o ỉ sectmdary Haemophỉỉus lnfluenzae type b (Hỉb) dlsease 
(updated 1 July, 2013). AvaHablè at: hạps://www.gov.uk/govemmenƯ 
uploads/sỴ5tem/upIoads/atuchment_data/Ũỉe/231009/ Revỉsed.re* 
commendatíons_tor_thej>reventionj_ot>seconđary_Haemophilus_ỉn- 
fluenzae_type_b_disease.pdf (accessed 11/09/13)

MENINGOCOCCAL MBMGTĨIS PROPHYỈAXÍS. Neừserừt meningiti- 
dis is an important cause oỉ bacterial meningitis (p. 191.1); 
all age groups are at risk during epidemics but children are 
usuaỉỉy at highest risk during endemic outbreaks. Vacdnes 
are available for meningococd groups A, c, Y, and W135 
but not usually for group B, thereíore antimicrobial 
prophylaxis remains important in preventing the spread of 
the disease. The aim of prophylaxis is to eliminate naso- 
pharyngeal carriage of the organism. SuUadiarine and 
minocydine are no longer used because of resistance and 
adverse eriects. A 2-day course of oral riỉampidn (ỉor 
doses see Uses and Administtation (p. 350.3) and Admin- 
istration in Children, above) is one of the recommended 
regimens for prophylaxis (although dproũoxadn is usually 
preíerred).1 Antibacterial prophylaxỉs should be gíven as 
soon as possible to dose contacts (ideally vrithin 24 hours 
oỉ diagnosis of the index case). ỉt  is aỉso recommended for 
child care or nursery school contacts in the USA,2 but is 
not usually advised ior this group in the UK aỉter a single 
case.1 The index patient should also receive antibacterial 
prophylaxis for 2 days beíore hospital discharge since 
treatment with penidlỉin does not eliminate nasopharyn- 
geal carriage.

1. Health Protection Agency. Guidance lor Public health m anagement o( 
mtningococcal dlsease in the UK (updated January 2011). Available at: 
http://www.hpa.arg.uk/web/HFAwebFUe/HFAweb c/l 194947389261 
(accessed 12/05/11)

2. CDC. Recommendatioiu of the Advisory Commỉttee on lmmunỉzatton 
Practices (ACĨP): preventlon and  control o( meningococcal disease. 
MMWR 2009; 54 (RR-7); 1-21. Also avaUable at: http://www.cdc.gov/ 
mmwr/FDF/tr/tr5407.pdl taccessed 05/10/Q7)

Noeglena infections. For mention of the use of riỉampidn 
in primary amoebic meningoencephalitis, see p. 922.1.

Adverse Effeớs
Riíampidn is usualỉy well tolerated. Adverse etíects are 
more common during interm ittent therapy or aỉter 
restarting inteirupted ưeatment.

Some patỉents may have a cutaneous syndrome that 
presents 2 to 3 hours aíter a daily or intermỉttent dose as 
fadal Đushing and itching, vvith or vvithout a rash, or rarely 
eye irritation and visual disturbances. A Au-like syndrome 
characterised by episodes o! íevér, chills, headache, 
diz2iness, bone pain, shormess of breath, and maỉaise has 
been assodated vvith intermittent use. It usually occurs aíter 
3 to 6 months of intennittent treatment and has a higher 
inddence with doses of 25mg/kg or more given once 
vveekly than  w ith more írequent dosage regimens. 
Anaphylaxis or shock has occurred rarely.

The Symbol f  denotes a preparation no longer adively marketed

http://www.who
http://www.joumals
http://www.gov.uk/govemmen%c6%af
http://www.hpa.arg.uk/web/HFAwebFUe/HFAweb
http://www.cdc.gov/


352 Antibacterials

Gastrointestinal adverse ettects include nausea, vomi- 
dng, anorexia, diarrhoea, and epigastric disưess. Taking 
doses on an empty stomach is recommended ỉor maximal 
absorptìon, but dosage aỉter a meal vvill mỉnimise 
gasưolntcstìnal intolerance. Pseudomembranous colitìs 
has been reported. Riỉampirìn produces ưansient abnorm- 
alities in  lỉver íunctíon and hepatitis. Patalities due to 
hepatotoxidty have been reported occasionally (see Effects 
on the Liver, p. 354.1).

R iỉampidn can cause thrombocytopenia and purpura, 
usually w hen given as an intermittent regimen, and ư  this 
occurs hirther use of riiampidn is contra-indicated. Other 
haematological adverse eííects indude eosinophiỉia, leuco- 
penỉa, and haemolytic anaemla.

Alterations in kidney íunction and renal tailure have 
occurred, particularly during intermittent therapy. Men- 
strual disturbances have been reported.

Nervous System adverse eỉíects indude headache. 
drovráness, ataxia, dizziness, and numbness.

Oedema, myopathy, and muscular weakness have been 
reported.

Thrombophlebitis has occurred after prolonged intra- 
venous infusion. Extravasation during intravenous inỉusion 
may cause local irritation and inílammation.

Rỉỉampidn causes a harmless orange-red discoloration of 
the urine, íaeces, svveat, saliva, sputum, tears, and other 
body íluids. Soft contaa lenses may become permanently 
stained.

Effects on tfie biood. Thrombocytopenia may occur in 
patíents taking riíampidn, most commonly as intennittent 
therapy, and probably has an immunological basis. The 
platelet count may fall within 3 hours of a dose and retum  
to nonnal within 36 hours, ư additional doses are not 
given.1 There may also be a risk of thrombocytopenia 
vvhen re-introduóng ri/ampidn to paticnts who ha ve 
interrupted their ưeatment.2 Thrombocytopenia has also 
been reported in a patient taking riỉampidn íor the ỉirst 
time for meningococcal prophylaxis.* Thrombotic 
thrombocytopenic puipura has been reported in a patient 
aíter two weeks of ueatm ent w ith oral híam pidn and 
intravenous vancomydn for an iníection w ith MỂSA.4 
Fatalỉties have occuned when riỉampidn wás not wlth- 
drawn once thrombocytopenic purpura had developed or 
w hen tteatm ent with riíampidn vvas resumed in patients 
who had experienced puipura.1 However, there is a report 
o! the successhil re-inơoduction of rifampidn in a patient 
who developed thrombocytopenia vvithout riíampidn- 
dependent antibodies.5

Bleeding hom  the oral ca vi ty not assodated vvith 
thiombocytopenia has been reported in a patient taking 
riíam pidn.4 Leucopenia,7'* haemolysis or haemolytic 
anaemỉa,9 and red cell aplasia10 have occurred. Dissemi- 
nated intravascular coagulation has been reported in a 
patient receiving intennittent rílampicin therapy.11 The 
inddence of deep-vein thiombosis increased in one group of 
hospitalised tuberculosis patíents when riỉampidn vvas 
introđuced as Standard therapy,12 but data hom  others have 
not supported a causal rđationship.13

1. Glriing DJ. Adverse cHccts oi antitubcrculosis drugs. D rup  1982.23: 56- 
74.

2. B um ctte  PK, tí  oi. Riíaiĩipm-assodated thrombocytopenia secondary to 
poor compllance. Drug Intel! Cỉin Pharm 1989; 23: 382-4.

3. Halỉ AP, et aỉ. Ncw hazard oỉ meningococcai chemoprophylaxis. J  
Antìmừrob Chemother 1993; 31:451.

4. Gupta R, Wargo KA. Riíampin-mduced throrabotic thrombocytopenic 
puxpura. A m  PharTMicother 2005; 39:1761-2.

3. Bhasin DK. et al. Can riỉam piảỉi be restarted in patỉents w ỉth rtíampicin- 
ỉnduced thrombocytopenia? Tuberde 1991; 72: 306-7.

6. Sule RR. An uousual rcaction to rỉỉampicin in a once m onthly dose. Lepr 
Rev 1996; 67; 227-33.

7. Van Assendelh AHW. Leucopenỉa ỉn ríỉam pidn cbemotherapy. J 
Antìmkrob chemother 1985; 16: 407-8.

8. VỊịayakumaian p, tí  ai. Leueocytopenìa after rUampitín and oũoxadn 
theràpy ỉn ỉeprosy. Lepr Rev 1997; 68: 10-15.

9. Lakshminarayan s, tí  a i  Massỉve haemolysis caused by riíarapỉcin. BMJ 
1973; 2: 282-3.

10. M ariette X  tí  a i  Riỉampidn-induced pure red cell aplasia. Am J Med 
1989; 87: 459-60.

ỉ  ỉ.  $ouza cs, tí ai. Dữseminated intravascuỉar coaguỉopathy as an adverse 
reaction to m term irtent ríỉampin scheduỉe in tbe trearnient of leprosy. 
b t íJ  Lepr 1997; 65: 366-71.

12. W hỉte NW. Venous thrombosis and riíam pỉdn. Lanctí 1989; U; 434-5.
13. Cowie R ỉ, t í  aỉ. Deep-vein tbrombosis and puỉmonary tuberculosls. 

Lanat 1989; li: 1397.

Effects on the gastrointestinal tract. In addition to symp- 
toms of gastrointestinal intolerance, there have been 
reports of gasttointestinal bleeding and erosive gastritis.1 
ulcerative colitis,2 and eosinophilic colitis3 in patients 
receiving riíampidn.

1. Zargar SA. t í  aỉ. RiíampiÒD-induced upper gastroỉntestinal bieeding. 
PostgraẩMcd J  1990; 66: 310-11.

2. Tajima K  tí  a i  R iíampiđn-assodated ulcerarive coỉỉúỉ. A m  Intem Med 
1992; 116: 778-9.

3. Lange p. tí  al. Eosỉnophỉỉỉc colỉtữ due to  rưam pỉàn. Lanetí 1994; 344: 
1296-7.

Effecỉs on the liver. Transient abnormalities in liver func- 
tìon are common during the early stages of antìtuber- 
culous therapy vvith riíam pidn ' and other hrst-line

antituberculous drugs, but sometimes the h ep a to to x ỉc ity  
may be more seríous and require a change of treatment. 
Drug-induced hepatitis usually occurs within the flist few 
weeks of treatment and it may not be possible to  identiỉy 
vvhich drug or đrugs are responsible. Riíampiđn is thought 
to have a lower potential for hepatotoxidty than isoniazid 
or pyraiúnamide.1

Rlsk íac to rs  ỉor hepatotoxidty include alcoholism, old 
age, íemale gender, malnutrition, HIV iníection, and 
chronic hepatìtis B and c infections.'

The inc idence of severe hepatotoxidty was íound to be 
lovver in patients taking isoniaád, riíampicin, and 
pyraánamide for initỉal treatment of active tuberculosis, 
than in those given ríĩampidn and pyrazinamide for 2 
months tor latent intection. Management of latent disease 
with the riíainpidn plus pyraãnam ide regimen was also 
assodated with a higher inddence of severe hepatotoxidty 
than was isoniaãd monotherapy for 6 months.2 Severe and 
sometimes íatal hepatotoxidty has been assodated with a 
regimen of ritampidn and pyraánamiđe for the ưeatment 
of latent tuberculosis in a mainly HTV-negative study 
population.2'4 In the USA, the CDC and the American 
Thoradc Sodety7 now recommend that a regimen of 
riíampidn with pyrazinamide should not generally be 
oííered 10 persons vvith latent tuberculosis. However, an 
evaluation of studies* for the prevention of tuberculosis, 
involving HTV-iníected patients, reported very little 
evidence of hepatotoxidty among patients taking rií- 
am pidn plus pyrazinamide and among those taking 
isoniaád.

The Joint Tuberculosis Committee of the British Thoradc 
Sodety has published recom mendations’ for initial 
measurement of liver íunction in all patìents and regular 
m o n ito ring  in patients vvith pre-existing llver disease. 
Details are gỉven conceming the response to deteriorating 
liver hmction and guidelines induded for prompt re- 
introduction of appropriate antituberculosis therapy once 
normal liver íunction is restored. Similar guỉdelines have 
been produced for the USA.10-11

For íurther iníormation on hepatotoxidty caused by 
antituberculous drugs see EBects on the Liver, under 
Isoniaád, p. 312.1 and Pyraánamide, p. 345.3.

Hepatỉtis and liver dyshinction have also bcen reported 
in patients taking riíampidn, in the absence of other 
hepatotoxic drugs, for the ưeatm ent of pruritus assodated 
with primary biliary cirrhosis.12
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Effeds on the lungs. Pulmonary hbrosis1 in one elderly 
man and pneumonitis2 in another were attributed to rif- 
ampidn.

1. Umeki s. Riíampicỉn and pulmonary nbrosis. Arch Intem Med ỉ  988; 148 :
1663, 7.

2. Kunỉchika N. tí al. Pneumonitỉs induced by riỉam pidn. Thorax 2002; 57: 
1000- 1001.

Eííects on the pancreas. Chronic pancreatíc insuỉSdenọ 
has been reported in a patient after use oỉ riỉampidn, iso 
niaád, etham butol and pyrazinamide.1

1. Liu BA. t t  e l  Pancreatic insuK dency đue to  antituberculosis tberap) 
A m  Pharmatother 1997; 31: 724-6.

EHects on the skin. Skin reactions to riỉampidn are usual 
ly mild, irrespective of it being given daily or intermit 
tently.1 However, there have been a few isolated repon 
of severe reactions such as toxic epidermal necrolysis, 
exíoBative dermatins,3 íỉxeđ drug eruptions,4-5 and acutt 
generalised exanthematous pustulosis.4 Contact dermatiti 
has been seen atter hỉưidling riỉampidn povvder.7

1. Girìing DJ. Adverse reactỉoQỉ to riỉam pidn ỉn antiruberculosỉs regimeiu 
J  Artíimiavb chentother 1977; 3: ỉ 15-32.

2. Okano M. t í  aỉ. Toxỉc epidermal necroỉysỉs due to rib m p id n . J  Am Aca■ 
Dermatoỉ 1987; 17: 303-4.

3. Goỉdúì EM. t í  ai. Rííampin and exíoỉiative dermatitís. Ann ỉntem Me 
1987: 107:789.

4 . Mimouni A. t í  aỉ. Flxed drug erupúon ỉoỉỉowing riỉampỉn ữeatmem 
DICP A m  Pharmacother 1990; 24: 947-8.

5. John ss. Fỉxed drug eruptỉon due to riĩampin. LeprRev 1998; 69: 397-5
6. Azad A. Connelly N. Case of rifampidn-ỉnduced acute gencra!ize 

exanthem atous pustulosis. Ịnỉem Med J  2006; 36: 619-20.
7. Anker N. Da Gunha Bang F. Long-ierm intravenous riíampici: 

ưearment: advantages and disadvantages. EurJRespir Dà  I98Ỉ; 62: 84
6.

Hypersensitivity. References.
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J  Antònicrob Chemather 1977; 3: 115-32.
2. W urtz RM, tí  al. A naphyỉanoid drug reactionỉ to dpro íloxadn an 

riíam pidn ỉn HTV-ỉníected patìenis. Lanctí ỉ 989; ỉ: 955-6.
3. Harland RW, et al. Anaphylaxỉs ừ  om rỉlampin. Am J  Med 1992; 92: 581 

2.
4. Cnudde F, Leynadỉer F. The diagnoâs oí alỉergy to riỉam pidn conhnne 

by sỉdn tesL Am J  Med 1994; 97: 403-4.
5. Shanna VK, tí  aĩ. Riíampidn-induced urtỉcaria ừỉ leprosy. Lqtr Rev 1997 

68: 331-2.
6. Martíner E, tí a i  Sbock and cerebraỉ tn ía ra  aíter riíampin re-exposure L 

a  patient ỉn íeaed  wíth hum an ímmunodeCtíency vírus. Cỉin ỉnỊeứ D ': 
1998; 27: 1329-30.

Lupus. Symptoms induding malaise, arthralgia, arthriti; 
and oedema of the exơemities, occurring in 4 patients tak 
ing riỉampicin and 3 taking riỉabutin, were considered tu 
be due to drug-induced ỉupus syndrome.1 Cutaneou; 
lupus erythematosus was reported in a patient receivũi:; 
riỉampidn with darithrom ydn and ethambutol.2 A l 
patients had positive antí-nuclear antíbody titres.1-2

t .  Bcming SE. bem an MD. Rilamycúi-induceđ lupus syndromc. Lancit 
1997; Ỉ49 : 1521-2.

2. Patel GX Anstey AV. Riíampidn-induced ỉupus erythematosus. Qin Ex 7 
Dtrmatoi 2001; 26: 26Ữ-2.

Overdosage. Cases oỉ skin pigmentation induced by rií- 
am pidn overdose have been reviewed.‘ Reddish-orang: 
discoloration of the skin appeared vvithin a few hours cf 
taking the drug; urine, mucous membranes, and sder t 
tvere also discoloured. Periorbital or íadal oedema, pru • 
ritus, and gasưointestinal intolerance occuned in mosc 
patients. Treatment was supportive and clinical symptom > 
resolved in most patients over 3 to 4 days, although fatal - 
ities occuưed with doses over 14 g.

1. Holdỉness MR. A review oí the redman syndrome and  riíam pid 1 
overdosage. Med Taàcoỉ Advm e Dtuị Exp 1989; 4ỉ 444-5 ỉ .

Precautìons
Liver hinctìon should be checked beiore ưeatm ent w it 1 
riỉampidn and spedal care should be taken in alcoholi: 
patients or those with pre-exãsting liver disease who requir : 
regular monitoring duríng therapy. UK licensed produt t 
iníormation States that use is contra-indicated in  patient; 
w ith jaundice. A selí-limiting hyperbilỉrubinaemia ma r 
occur in the first 2 or 3 vveeks of treatment. Alkaỉin: 
phosphatase values may be raised moderately due t > 
riĩampicin's enzyme-indudng capadty. ỉsolated result i 
shovvóng hyperbilimbinaemia in the first lew weeks and/c r 
moderately elevated transamĩnase values are not indics ■ 
tions to vvithdravv riíampidn. Hovvever, dose adjustm ent:; 
necessary w hen there is other evidence of hepati: 
impairment and ơeatm ent should be suspended whe I 
there is evidence of more serious liver toxidty.

Blood counts should be monitored during prolonge t 
treatment and in  patients with hepatic disorders. Shoul 1 
thrombocytopenia or purpura occur then riíampidn shoul 1 
be withdrawn permanently. UK produa iníormation a ls) 
recommends such withdrawal in patients w ho develo) 
haemolytic anaemia or renal ỉailure.

Use of riỉampidn aiter intemiption of treatment has bee 1 
assodated with increased risk of serious adverse eữects.

The eiuyme-indudng properties of riỉampidn (se ĩ 
Interactìons, p. 355.1) can enhance the metabolism ( f 
endogenous substrates induding adrenal hormones, thyroi i 
hormone, and vitamin D. Management of diabetes mellitL s 
may be more diíhcult, and rilampidn should be used wit I 
caution in  diabeticpatients.

Patients should be advised that riíampidn may colot r 
íaeces, saliva, sputum, svveat, tears, urine, and other bod> -

All cross-reíerences reíer to entries in Volume A
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íluids orange-red. Soft contact lenses may become 
permanently stained.

Rifampidn should not bc given by the intramuscular or 
subcutaneous route. When given by intravenous intusion 
care should be taken to avoid exưavasaúon.

Adrenocortical insuffkiency. Adrenal insuỉBdency has 
been assodated with tuberculosis and induction oí micro- 
somal enzymes by riíampidn m ay accelerate the metab- 
olism oỉ cortisol and predpitate an  acute adrenal crisis in 
such patients.1 Induction of microsomal enzymes may be 
enough to compromise even patients with mildly impaired 
cortisol production. Critícal hypotension has also devel- 
oped in non-Addisonian patients vvithin a week to 10 days 
of startỉng riíampidn therapy. However, it has not bcen 
necessary to suspend the use of riíam pidn if patients are 
treated with corticosteroids.2 The eíhcacy of corticosteroid 
therapy can be reduced by riỉampidn.

1. Elansary EH, Earis JE. R iíam pidn and  adrenal crỉsis. BMJ 1983; 286: 
1861-2.

2. Boss G. Riíampicin and adrenal crỉsỉs. BMJ 1983; 287: 62.

Breast íeeding. Rưampidn is excreted into breast miỉk. 
No adverse eừects have been seen in  breast-fed ỉnỉants 
whọse mothers were taking riỉam pldn. and the last avail- 
able guidance bom  the American Academy of Pediatrics 
considered* -that it was thereíore usually compatible with 
breast ỉeeding.

1. American Academy of PedUtrỉcs. The transỉer of drugs and ocher 
Chemicals into hum an mlllc. Ptdiatria 2001; 108: 776-89. [Retỉred May 
2010] Correodon. tbid.; 1029. Ạlso avaỉlable at: http://aappoỉicy. 
aappublicarioni.Org/cgi/comem/fuli/pediatrics%3bl08/3/776 (accessed 
05/10/07)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphytia Centte (NAPOS) and 
the Porphyria Centre Sweden, classihes riỉampidn as por- 
phytinogenic it should be prescribed only for compelling 
reasons and precautionỉ should be taken in all patients.1

1. The Dnig D aubase for Acute Porphyria. Available at: http://www . 
dnigs-poiphyiia.org (accessed 08/07/11)

Pregnancy. Guidelines produced by VVHO,1 by an expert 
group in  the UK,2 and by the CDC in the USA3.have 
recommended ưeatm ent of pregnant padents with the 
same riíampidn-containing m ultìdrug regimens as would 
be used in non-pregnant padents. While use of rUampidn 
in pregnant patients Is generally considered to be saỉe, the 
drug does cross into the ỉetus4 and malỉormations and 
bleeding tendendes have been reported.5 A literature 
reyiew’ revealed 386 normal term  iníants and 29 elective 
teưninations out of 446 pregnandes in patients who took 
rííampidn vvith other antimycobacterial dmgs. A varicty 
of maUormations vvere reported; there were 14 abnormal 
inỉants or íetuses, 2 premature births, 9 still-births and 7 
spontaneous abortions. It was considered that rilampidn 
did not increase the overall risk oí congenital malỉorma- 
tions.

Rưampidn treatm ent can increase the metabolism of 
vitamin K, resulting in dotting disorders assodated with 
vitamin K defidency. Bleeding disorders in 2 mothers 
shortly aher delivery, and scalp haemorrhage, anaemia, and 
shock in one of the inỉants have been reported.6 The authors 
recommended bỉood coagulatíon monitoring and giving 
prophylactỉc vitamin K to mothers and neonates when the 
m other has received riíampidn duríng pregnancy.

1. VVHO. Tnatment o f tubtrcuỉosis: guidelina—4th ediúoTL Geneva: WHO.
2010. Avaỉlabỉe at: http://w hqlibdocw ho.int/publications/20l0/
9789241547833_eng.pdf (accessed 08/12/10)
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culosis/GuideUnes/Chemotherapy.pdí (accessed 29/07/08)

3. American Thoradc Sodety, CDC and  the Iníectỉous Diseases Sodety of
America. Treatment of tubercuỉosỉs. MMWR 2003; 52 (RR-ỈỈ); 1-77. 
Also available ềt: h ttp://www.cdc.gov/m m wr/PDF/rr/rr52li.pdf
(accessed 05/10/07) Coirection. ibid. 2005: 53: 1203. [doseỊ

4. Holdỉness MR. Transplacental pharmacoldnetics of the antítubercuỉods 
drugs. c/m Pharmaeokinet 1987; 13: 125-9.

5. Snider DE. et ạỉ. Treatment of tuberculosis during pregnancy. Am Rev 
Respir Dừ 198Ò; 122: 65-79.

6. Chouraqui JP, t í  al. Hémorragỉe par av ỉum ỉnose K c h a  la ỉemme 
enceinte et le nouveau-né: rôle éventuel de la ritampỉcine: a propos de 2 
observatíonỉ. Therapic 1982; 37: 447-50.

Interađions
Riỉampidn accelerates the metabolism of many drugs by 
indudng microsomal liver enrym es (in particular the 
cytochrome P450 isoenzyme íamily CYP3A) or drug 
transporter proteins (such as p-glycoprotein). Drugs so 
aSected may require an increase in dosage to maintain 
eỉhcacy and patients should be monitored closely when 
starting or stopping concurrent riíampidn tteatmcnt. 
W omen taking oral contraceptives should use additíonal 
precautions or change to a  non-horm onal form oỉ 
contraception (see Riíamydns, p. 2243.1).

T h e  a b so rp tio n  o f  r i í a m p id n  n ia y  b e  re d u c e d  b y  a n ta d d s ,  
b u t th is  in te ra c tio n  c a n  b e  o v e rc o m e  b y  g iv in g  r ì ỉ a m p id n  a n  
h o u r  b e ío re  a n y  a n ta c id .  S ứ n ila rly , r i ỉ a m p id n  a n d  
p re p a ra tio n s  c o n ta in in g  b e n to n ite  (fo r e x a m p le  so m e 
am inosalicyU c a d d  p re p a ra tio n s )  sh o u ld  b e  g iv e n  8  h o u rs  
ap a rt. Iso n iaz id  a n d  h a lo th a n e  m a y  in c re a se  t h e  p o te n tia l  
fo r h e p a to to x id ty  w h e n  g iv e n  w ith  d ía m p id n .  A to v a q u o n e  
m a y  in c re a s e  t h e  c o n c e n tra tio n  o f r i ía m p ic in , w h ile  
r i ỉa m p id n  d ec rea ses  t h e  c o n c e n tra tio n  o f a to v a q u o n e . 
S om e o th e r  ìn te ra c ú o n s  a ffec tin g  th e  a c tiv ity  o f  r í ỉa m p id n  
a re  d iscu ssed  b e lo w .

R e v ie w s .
1. Yevv w w . Cllnically signiScant intcracóons vvith drugs used In the 

treatm ent of tubercũlosis. DruỊ Safrty 2002; 25: 1 ỉ 1-33.
2. Nĩemỉ M, cí aỉ. Pbannacoldnetíc ỉnteractỉoiu w ỉth rỉỉam pldn: dỉnỉcaỉ 

relevance. CIÚI Pharmacokmet 2003; 42: 819-50.
3. Badewỉcz AM. rt ai. Update on  rỉfampin and rìỉabudn drug ỉnteracĩỉons. 

Am J h t ư  Sá  2008; 33 J : 126-36.

AnHbacteríals. U se o f  d o fa zh tã ju  in  le p ro sy  p a t ie n ts  receiv - 
in g  r i í a m p id n  w ith  o r  w l th o u t  d ap so n e  m a y  d e c re a se  th e  
ra te  o f  a b so rp tìo n  o f r i ỉ a m p id n  a n d  in c re a se  t h e  tím e  to  
p ea k  p la s m a  c o n c e n tra tio n .1 In  p a tie n ts  re c e iv in g  d o fa z -  
im in e , r i ỉa m p id n , a n d  d a p so n e , th e  a re a  u n d e r  t h e  cu rv e  
fo r lU a m p id n  w a s  r e d u c e d .1 H o w e v er, a  m u l típ le  dose  
s tu d y 2 sh o w e d  th a t  t h e  p h a rm a c o k in e tic s  o !  r i ía m p id n  
w e re  s im ila r  a ỉ t e r  7  d ay s o f  tr e a tm e n t  w i th  r i í a m p id n  a n d  
d a p so n e  o r  rU a m p id n , d a p so n e , a n d  d o fa z im in e .

In  15 p a t ie n ts  re c e iv in g  th e ra p y  in d u d in g  r i í a m p id n  fo r 
tu b erc u lo s is , a  c o u rse  o f co-trímoxazole re su lte d  in  in c re ase s  
in  p e a k  p la sm a  c o n c e n tra tio n s  a n d  in  t h e  a r e a  u n d e r  th e  
c o n c e n tra tio n - t im e  c u rv e  fo r  r i ía m p id n .3 N o  a d v e rs e  ettec ts 
w e re  s e e n  a n d  th e  d in ic a l  ù n p lic a tio n s  o f  th is  o b se rv a tio n  
re m a in  u n d e a r .  In  a n o th e r  s tudy ,*  s ig n ih c a n t re đ u c tio n s  in  
th e  a r e a  u n d e r  t h e  p la sm a  c o n c e n tra tio n - t im e  cu rv e s  fo r  
t r im e th o p r im  a n d  s u lfa m e th o x a z o le  o c c u ư e d  a f te r  th e ra p y  
in d u d in g  r i í a m p id n  w a s  g iv e n  to  10 H lV -ữ iỉe c ted  p a tie n ts  
o n  c o - tr im o x a z o le  p r o p h y la x is .  A g a in , t h e  d ỉn ic a l  
s ig n ỉh c a n c e  o f th is  ỉn te ra c t io n  is u n d e a r .

T h e re  is l ittle  s ig n iữ c a n t p h a im a c o k in e tic  in te ia c tio n  
b e tw e e n  r i í a m p id n  a n d  ừ orũaãd}  A lth o u g h  lovver b lo o d  
c o n c e n tra tio n s  o f  r i í a m p id n  h a v e  b e e n  r e p o r te d  w ith  
ison iaz id , th e  e f f e a  is n o t  c o n s id e re d  d in ic a ỉly  s ig n iS c a n t.4 
S ince b o th  d ru g s  a re  h e p a to to á c ,  th e r e  c o u ỉd  b e  a n  
in c re a se d  in d d e n c e  o f  h e p a t ic  d am a g e , a l th o u g h  th e  
b e n e h ts  o f u s in g  th is  c o m b in a tio n  a re  c o n s id e re d  to  
o u tw e ig h  a n y  p o te n t ỉa l  risks.

1. M ehta J, rt al. EQect of do{azũnine and dapsone on lUam pidn (Lositril) 
pham ucokỉnetícs in m ultỉbadlỉary and paudbadllary lcprosy cases. Lepr 
Rev 1986; 57 (suppỉ 3J: 67-76.

2. Venkatesan K. e ta i  The effcct of dofazỉmỉne on the pharmacoldnetỉcs oỉ 
riíam pidn  and dapsone ìn leprosy. J  Antùnủrob Chtmother 1986; 18:715-
18.

3. B ha ria RS, tí  aỉ. Drug ỉnteractíon between ríỉam pidn and  cotrỉmoxaxoie 
ỉn  patiem s wỉth tuberculosis. Hum Exp Taxkoỉ 1991; 10: 419-21.

4. Rỉbera E, tí ai. Riíampỉn reduces concentratỉons oi ư im ethoprim  and 
suỉfamethoxazoie ỉn sem ra in hum an im m unodehdency virus-iníeaed 
padents. Antữnicrob Aỹtíta ơtemother 2001; 45: 3238-41.

5. Acoceũa G, tí  ai. Kỉnetics of rUampídn and isooỉaâd adraỉnỉstered alone 
and in com bỉnađon to normaỉ subjects and patients w ỉth Uver dỉsease. 
Gut 1972; 13:47-53.

6. M outon RP, tí ai. Bỉood ỉcvels of riíampiõn. desacetylrỉíampidn and 
isoniaâd during combỉned therapy. J  Antimiavb ơưmother 1979; 5 :447- 
54.

Antiíungals. G iv ing  r i ỉa m p id n . ktíoconaĩole, a n d  iso n ia z id  
to g e th e r  h a s  p ro d u c e d  lo w  s e tu m  c o n c e n tra tio n s  o f ea ch  
d ru g  re su lt in g  in  ỉa i lu re  o f  a n tih in g a l t r e a tm e n t .1 R if- 
a m p ic in  s e r u m  c o n c e n tra tio n s  a re  r e d u c e d  w h e n  rií- 
a m p id n  is g lv en  w ith  k e to c o n a z o le ;2 s e p a ra t io n  of th e  
doses  b y  30  m in u te s 3 to  12 h o u rs 2 m a y  re s u lt  i n  s im llar 
r ì ía m p id n  c o n c e n tra tio n s  to  th o se  a t ta in e d  w h e n  rif- 
a m p id n  is g iv e n  a lo n e , a l th o u g h  s e ru m  c o n c e n tra tio n s  o f 
k e to c o n a z o Ie  r e m a in  d e p re s se d  regard less  o f th e  tim in g  o f 
doses.

1. Abadie-Kemmerly s, «  ũ ì. Failure of ketoconarole treatm ent of 
Blastomyces dermatitidỉs due to imeractíon of boniazid and rìUmpin. 
Ann ỉntem Meấ 1988; 109: 844-5. Correctỉon. ibid. 1989; 111:96.

2. Engelhard D. tí aỉ. ỉm eracdon of keu>conazoỉe with riỉampỉn and 
isoniaàd. N  Engỉ J  Med 1984; 311: 1681-3.

3. Dobỉe N, tí  ai. Pbarmacolcỉnetic study oí the ỉnteractỉon between 
riíam pidn and ketoconazole. J  Antìmitrob ơtemother 1988; 21:633-5.

Antigout drugs. A lth o u g h  a  s tu d y ' sh o w e d  th a t  probenedd  
c o u ld  in c re a se  s e r u m - d ía m p id n  c o n c e n u a tio n s , a n o th e r2 
s u b s e q u e n tly  ío u n d  th a t  th e  e ííec t w a s  u n c o m m o n  a n d  
in c o n s is te n t  a n d  c o n d u d e d  th a t  p ro b e n e d d  h a d  n o  p lace  
as  a n  a d ju n c t  to  ro u t in e  r í í a m p id n  th e ra p y .

1. Kenvnìght s. Le vỉ AJ. Impairment of hepadc uptalce of ritamydn 
antỉbiotỉcs by probenedd and Ỉtỉ therapeutic implỉcarions. Lanetí 1973; 
i t  1401-5.

2. palỉon RJ, etaỉ. P robenedd and  riíampidn serum ỉeveỉs. Lanat 1975; iỉ: 
792-4.

AnHretrovirak. K iỉa m y d n s  c a n  in d u c e  th e  m e ta b o lism  o ỉ  
ridữvudine, th e  NNRTIs d e la v ừ d in e , e fav ire n z , e tra v ir in e . 
a n d  n e v ira p in e , a n d  HlV-protease ừứúbitOTỉ, re su lt in g  in  
p o te n tia l ly  s u b th e ra p e u t ic  p la sm a  c o n c e n tra tio n s . In  ad d i- 
t ío n  H T V -protease in h ib ito rs  in h ib it  th e  m e ta b o lis m  o f rifa - 
m y d n s  re s u lt in g  in  e le v a te d  p la s m a - r i ỉa m y d n  c o n c e n tra -  
tio n s  a n d  a n  in c re a s e d  in d d e n c e  o f a d v e rse  e ữ e c ts .1-2

Guidelines in the UK3 and the USA2 recommend that 
riíampidn should not be used with the NNRTÍS delavữdine 
and etravirine but opinion varies on whether it should be 
used with nevirapine. Paùents taking riíampidn-based 
tuberculosis treatm ent w hen antứetroviral theiapy (ART) 
was started were ỉound to have a higher probability oi an 
elevated vừal load or virological íailure in the first 2 years ư 
they started treatm ent with a nevỉrapine-based regimen 
compared with those who started efavừenz-based ART.4 
However, virological outcomes for those given a nevirapine- 
based regùnen were good, with 80% of them being 
virologically suppressed after 18 months of ART. Similarly, a 
prospective, controlled study of 142 HIV and tuberculosis 
co-infected Thai padents3 íound plasma-e£avừenz concen- 
ưations to be less compromised by riíampidn than plasma- 
nevữapine concentrations; low NNRH concentrations were 
predictive of HAART ỉailure. Based on these da ta, the 
ãuthors suggested tha t efavirenz-based ART should be 
preíeưed for HTV-iníected patients who require treatment 
with nfampidn. Licensed product inỉormation for nevir- 
apine and etravirine advise against the use of either drug 
with riíampidn. Rưam pidn decreases the serum concentra- 
tion of efavữenz and if they are used together, consideration 
should be given to increasing the dose of the antứetrovứal 
(see Uses and Adminỉstration oi Efavữenz, p. 977.1); no 
dose modiBcadon is needed for liíampidn.

It is also recommended that riỉampidn should not be 
used with unboosted or low-dose ritonavứ-boostcd HIV- 
protease inhibitor regũnens.

Rưampidn signiâcantly decreases the serum concentra- 
tion oỉ the CCR-5 receptor antagonist maravÌTOC, and it is 
recommended that the dose of maravừoc be increased (see 
Uses and Administration of Maraviroc, p. 1005.2); no dose 
modiBcation is needed for riíampidn. Similarly, a dose 
increase should be considered for the integrase inhibitor 
raltegravir if coadmỉnistratỉon with riíampidn cannot be 
avoided (see Uses and Admihỉstiation of Raltegravứ, 
p. 1011.3). No dinically signiScant interactions are expected 
vyith the HTV hision inhibitor cnfuvirtidi.* See also p. 350.1 
for comment on the interaction of antứeơovirals with 
riíabutín.
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16/07/10)
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4. Boulle A. tí al. Outcomes of nevừapine- and eỉavirenz-based 
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antỉrubercuỉar therapý. JAMA 2008: 300: 530-9.

5. Manosuihỉ w . t í  ai. A mndomỉzed trỉal comparing plasma drug 
concenưatíons and  efficades between 2 nonnudeoside reverse- 
transcriprase inhibitor-based regỉmens ỉn HTV-ỉníected patỉem s 
receivỉag rỉíaroptdn: the  NjR Study. CHn In/èct Di1 2009; 48: 1752-9.

6. Boyd MA, tí ai. Ladt of enxyme-indudng eữect of ríỉam pỉdn OQ the 
pharmacokỉnetỉcs of enỉuvtrtỉde. J  Oirt Pharmaal 2003; 43: 1382-91.

Antimỉcrobial Action
Riíampidn is bacteriddal against a wide range of mỉcro- 
organisms and interíeres vvith their synthesis of nucleic 
acids by inhibiting DNA-dependent RNA polymerase. It has 
the abUity to kill intraceQular organisms. It is active against 
mycobaaeria, induding Mycobacterìum tuberculasis, M. 
avium, and M. leprae and, having high sterilising activity 
against these organisms, it possesses the abiỉity to eliminate 
semi-dormant or persisting organisms.

Rifampicin is also active against Gram-positive bacteria, 
espedally staphylococd, but less active against Gram- 
negative organisms. The most sensitive Gram-negative 
bacteria indude Neừscria meningừidis, N. gonorrhoeae, 
Haemophilus influenzac, and Legionelỉa spp. Riỉampidn also 
has activity against ơtlamydia trackomatừ and some 
anaerobic bacteria. At high concentrations it is active 
against some viruses.

Strains oi M. tuberculosừ, M. leprae, and other susceptíble 
baaeria (such as N. meningitidis) ha ve shovra resistance, 
both initìally and during ưeatment. Acquữed resistance to 
riíampidn develops rapidly u  it is used alone in  the 
treatment of dỉnỉcal iníectỉon, and resistance is thought to 
be due to a single-step mutatíon of the DNA-dependent 
RNA polymerase. Thus in tuberculosis and leprosy 
treatm ent regimens, riỉam pidn is used w ith other 
antimycobacterials to  đeiay or prevent the development of 
riíampidn resistance. Resistance does not appear to be a 
problem vvhen riíam pidn is used alone in the management 
of latent tuberculosis, probably because the badllary Ịoad is 
low. Cross-resistance has been shown between riíampidn 
and other riỉamydns. Sưains of Aí. tubercubsií Tesistant to 
both riỉampidn and isoniazid (termed multidrug-resistant 
tuberculosis) are ỉncreasingly being reponed; some strains 
are also resistant to second-line antimycobacterials (termed 
extensively drug-resistant tuberculosis).

http://aappo%e1%bb%89icy
http://www
http://whqlibdocwho.int/publications/20l0/
http://www.brit-thoracic.org.uk/Portal$/0/CHnical%20Informarion/Tubcr-culosis/GuideUnes/Chemotherapy.pd%c3%ad
http://www.brit-thoracic.org.uk/Portal$/0/CHnical%20Informarion/Tubcr-culosis/GuideUnes/Chemotherapy.pd%c3%ad
http://www.cdc.gov/mmwr/PDF/rr/rr52li.pdf
http://www.cdc
http://www.bhiva
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Pharmacọkinetícs
RUampidn is readily absorbed from the gasưointestinal tract 
and peak plasma concentrations varying from 4 to 
32 micxograms/mL (average 7 micrograms/mL) have been 
reported aítèr a dose of 600 mg. Food may reduce and delay 
absorption. Rưampidn is about 80% bound to plasma 
proteins. It is vvidely distributed in body tissues and íluids 
and diữusion into the CSF is incxeased when the meninges 
are inHamed. Riỉampidn is distributed into breast milk and 
crosses the placenta (see Breast Feeding, p. 353.1, and 
Pregnancy, p. 353.1, under Precautions). Haư-lives for 
liíam pidn have been reported to range initially from 2 to 5 
hours, the longest elimination times occurring aíter the 
largest doses. However, as rUampidn induces its own 
metabolism, elimination time may decrease by up to 40% 
during the íirst 2 vveeks, resulting in half-lives of about 2 to 
3 hours. The hall-liíe is prolonged in  patients with severe 
hepatic impairment.

Riíampidn is rapidly metabolised in the liver mainly to 
active 25-0-deacetylrifampidn and excreted in the bile. 
Deacetylation diminishes intestìnal reabsorption and 
increases íaecal excretion, although signiQcant enterohe- 
patic circulation still takes place. About 60% of a dose 
eventually appears in the íaeces. The am ount excreted in 
the urine increases with inCTeasing doses and up to 30% of a 
dose may be excreted in the urine, about half of it being 
unchanged drug. The metabolite íormylriíampicin is also 
excreted in the urine. In patients with renal impairment the 
halỉ-liíe of hỉam pidn is not prolonged at doses oỉ 600 mg or 
less.

Distribution. Rưampicin is widely distributed in most body 
tissues and Auids aíter oral or intravenous use.1 Rifampicin 
is also able to penetrate in to polym orphonudear leuco- 
cytes to kill intracellular pathogens.2 Rifampicin does not 
appear to diỉỉuse well through the uninílamed meninges3 
but therapeutic concenưations have been attaineđ in the 
CSF after daily doses of 600 and 900 mg when the 
meninges are inAamed;4 concenơations in the CSF are 
about 10 to 20% of simultaneous serum concenựatipns, .. 
and approximately represent the ỉraction ụpbound to 
plasma proteins. Corticosteroids do not appear to inĐuence 
the penetration of riíampidn into the CSF of patients with 
tuberculous meningitis.5
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HIV-infecied patìents. Malabsorption of riĩampidn and 
other antituberculous drugs has been reported in some 
patients with HTV iníection and tuberculosis,14 and may 
contribute to acquừed drug resistance and reduced effi- 
cacy of tuberculosis treatment. It is not dear vvhether 
this is related to the HIV inỉection itselí or assodated 
diarrhoea. A pilot study2 in 26 HTV-positive patients 
tmdergoing multidrug antítuberculosis tteatm ent ỉound 
that serum concentrations of isoniaád were generally 
regarded as adequate; serum concentrations of riỉampicin
and ethambutol were low. A study3 in patients with HTV 
iníection but not co-iníected with tuberculosis reported 
reduced absorption for riíampidn and pyrazinamỉde com- 
pared with healthy subjects; isoniaũd was generally well 
absorbed. A pharmacokinetic study4 reportẽd malabsorp- 
tion of all first-line antituberculous drugs in patients who 
had advanced HIV iníection with diairhoea and crypto- 
sporìdial iniection. A hirther phatmacokinetic study,5 in a 
similar subject population, ỉound a signifìcant degree o{ 
malabsoiption of riỉampidn and isoniazid in HTV-iníected 
patients with or without diarxhoea. Lovv se rum concen- 
tratìons of rilabutin were reported in HIV-infected 
patients co-infected with tuberculosis treated with an 
intennittent (twice-weekly) tuberculosis regimen.6 How- 
ever, othen  íound that HTV iníection either did not 
affect7'* or tmcommonly aSected’ the pharmacokinetics 
of antituberculous drugs.

Some authorities10"  consider tha t HIV-infeaed patìents 
(induding children) vvith tuberculosis have a similar 
response to short-course multidrug therapy as HlV-negative 
tuberculosis patients, and that most can bẽ tteated vvith the 
Standard 6-month regimen. US1U2 and UK13 guidelines 
recommend that highly intermittent (once ortvvice vveekly) 
tuberculosis regimens should not be used íor co-iníeaed 
patients vvith CD4+ cell counts less than 100 cells/microlitre.
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m ỉeaed  persons vvitb tuberculosis. ơ in  Infea Dừ 2004; 38: 556-64.

10. WHO. TB/HỈV. A  clinical manual. 2nd ed. Geneva: VVHO, 2004. Avaiỉable
at: hrtp.7/whqllbdoc.who.mt/publications/2004/924ỉ546344.pdí
(accessed 05/10/07)

lỉ.C D C . Guỉdelines íor creventỉon and  ưeatm ent oỉ opporrunưúc 
in ỉeaions in HTV-ỉníected aduỉts and adoỉescents: recommendations 
írom CDC, the National Institutes oí Health, and the HIV Medidnc 
Assodation oỉ the In íeaious Diseases Sodety of America. MMWR 2009; 
58 (RR-4): 1 207. Also available at: http.7/wm v.cdc.gov/mmwr/PDF/rr/ 
rr5804.pdí {accessed 01/07/09)

12. CDC. Guidelines íor the prevention and ưeaim ent oí opponunistic 
ín íeaíons among HíV-exposed and H rv-infeaed chíldren: recommen- 
dations from CDC, the National Institutes of Health, the HIV Medicine 
Assodation of the In íeaious Diseases Sodety oí America, the Pediairic 
Iníectious Diseases Sodety. and the American Academy oỉ Pedỉairics. 
MMWR 2009; 58 (RR-11): 1-166. Available at http://aidsinio.nih.gov/ 
contemnies/Pediatric.OI.pdr (accessed 16/07/10)
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Intravenous odministration. Mean peak plasma concen- 
ưations of 10 miaograms/mL have been reponed aíter rU- 
am pidn 600 mg by inưavenous iníusion over 3 hours. 
Peak plasma concenưations dedined with repeated doses 
but to a Jes5 marked extern than occurs with oral use.1 
Mean peák plasma concenưations oỉ 27 micrograms/mL 
have been reported in children aíter doses of 11.5mg/kg 
infused over 30 minutes. Mean concentrations of 
1.9micrograms/mL were reported 8 hours after the dose.2

1. Acoceỉla G. t í  ai. Serum and urine concenưations of riíarapidn 
administered by inưavenous iníusion in man. AroưimitưìỊónehung 
1977; 27: 1221-6.

2. Koup JR, tí al. Pharmacokỉnetlcs of riíampin in children ĩ. Multiple dose 
inưavenous inhision. Ther Drug Monìt 1986; 8: 11-16.

Oral administraHon. Gasưointestinal absorptìon oỉ rif- 
ampicin is considered good. However, analysis of serum- 
riíampidn concentrations in children ỉndicated that only 
50 ± 22% of a íreshly prepared oral suspension was 
absorbed.1 Varying oral bioavailability from capsule for- 
mulations has also been reported and could result in ineí- 
fective therapy2 or higher than needed serum concentra- 
tions.3

The oral bioavailability of riỉampidn and isoniazỉd, but 
not of pyraãnamide, was decreased by food in a study.4 
Anothẽr report5 also showed redũced peak serum 
concenơations vvhen riíampidn was given with a high-ỉat 
meal, and it was suggested that rifampidn should preíerably 
be given on an empty stomach.

1. Koup JR. tí al. Pharmacokỉneũcs oí riĩampin ỉn children n. Oral 
bioavailabilìty. Ther Drug Monit 1986; 8: 17-22.

2. Holdiness MR. Clinical pharmacokừietics oí the antituberculosis drugs. 
Ciin Pharmacokinet 1984; 9: 511-44.

3. Ganiswama SG. tí ai. Bíoavaiỉabílíty of riíam pídn capỉets (600 mg and 
450 mg) ỉn healthy Indonesỉan subjects. ỉnt J  Clin Pharmaeol Ther Toxial 
1986; 24: 60-4!

4. Zent c ,  Smỉth p. Study oỉ the effect oí concomiiam íood on the 
bioavailabilỉty oí riíam pidn, isoniarid and pyrarinamide. Tuberdt Lung 
Dừ 1995; 76: 109-13.

5. Peỉoquỉn CA. tí al. Pharmacokinetics of riỉampin under ỉastỉng 
condỉtíons, with ỉood, and with antadds. Chest 1999; 115: 12-18. 
CorTection. ibid.; 1485.

Preparations
Proprietary Preparorions (details are given in Volume B)
Single-ingredient Preparations. Arg.: Moxinat; Rưadin; Riỉalep; 
AustraL: RUadin; Rimydn; Austría: Ercmíat; Riíoldin; Rimac- 
tan; Belg.: Riladine; Braz.: MonicUt; Rưaldin; Rifamp; Canad 
RUadin; Rotaa; chile. Riíadin; Riíaldtnt; China: Fuhe (S.I0); 
Pi Jin (E ^ ) ; Shu U n  Xin ( » £ * ) ;  wéi Fu Xin Cz.:
Arfidn; Benemidn; Eremíat; Denm.-. Rimactan; Fin.: Rimapen; 
Fr.: Rưadine; Rứnartan; Ger.: Eremíat; RUaf; Gr.: Declobiotìc; 
Maxúnicetin; Riíadin; Riíaldin; Hong Kong: Ridn; RUacapt; 
Riíadin; Rifasynt; Rimactanet; Rimydnt; Hung.: Rlỉamed; 
ỉndia: Coxid’ Euíadn; Pamdn; Iso-Rưa; Kemonía; LS Rif; 
Macox; Monodn; Montomydn; R-Cin; Riíadlin; Riíacom-EZ; 
Ritamydn; Rimacune; Siticoxt; Indon.: Coriíam; Famri; Unar- 
if; Mediriít; Merimac Prolungt; Ramidnt: RIF; Rưabiotic+; 
Rifadnf; Rưamtibi; Rimactane; M.: Riladin; Rimactanet; 
Israel: Rimactan; Ital.: Ritadin; Malaysũr. Riíasynt; Rimactane; 
Mex.: AlGral; Euriíam; Fmamicinat; Pestarint; Riíadin; Rimac- 
tan; Turiíam; Neth.: Rưadin; Norw.: Rìmactan; NZ: Riíadin; 
Philipp.: Crisaríam; Fampỉseq Framatínf; Medưam; Natridn; 
Odilamt; Reíamt; Rexilan; Ricynf; Riíadn; RUadin; Rilamax; 
Riíanid; Rimaaane; Rimaped; Riprodn; Port.: Riladin; Rifexf; 
Rus.: Benemidn (EeHeMHUHH)t; Eremíat (3peMệaT); Farbutin 
(4>ap6yTHH); Macox (Maxoxc); Rimactane (PHMarniH); Rimpin 
(Phmiihh); S.Afr.: Ritadin; Rứnadane; singapore. Riíaren; 
Rimactanet; Spain: Rifaldin; Rimactan; Swed.: Ritadin; Rimac-

tan; Switz.: Rimactan; Thai.: Mahorildn; Myrin-Pt; Ridn; Riía- 
dn-A; Riíadin; Riíagen; Rifam-P; Riíam; Ritamdn; Rimaccin; 
Rimactanet; Rimedn; Ripin; Turk.: Riíadin; Riícap; Rifexf; 
UK: Rifadin; Rimanane; USA: Rifadin; Rimactane; Venez.: 
Riíadin; Rimactan.

Mulli-ingredient Preparations. Arg.: Badíimt; Riỉapiim; Rihnah. 
Austria: Riíaten Riíoldin mit INH; Braz.: Isonlatonỷ; Canad. 
Riíaten China: An Si Nuo Kang M); chang Wei Rui Da
Xin Hé&ỉSíìẺ/a;); Dai Fei Iin  Fei An ( » $ ) ;  Fei Lu
De Fei Ning ( « f ) ;  Fei S u (íãS ); Fei Ttng ( ý ? ) ;  Hu
Fei Te Ke ũ o  Er Kang Pi L v jE |ậ ); Rui
Fu An Kang Rui Qing ( « » ) ;  Ti Bi (ÍIS ); Wei Bac
(SS); Wei Fei (ttfl); Yi Bi Fu (ttbtai); Yi Nuò Ni Kang (fèi* 

Yi Ti Bi (^ÍỄ II); Denm.: Rũnactaúd; Rimcure; Rimstar; 
Fin.: Rúnactarid; Rimstar; Fr.: Rilaten Riũnah; Ger.: Iso-Erem- 
fat; Rifaterf; Riíinaht; tebesium Duo; tebesium Trio; Gr.: Obo- 
liz; Riíater; Rilinah; Rimactazid; Hong Kong: Riỉater; Riíinah; 
Hung.: Rifazid; India: AFB3; AFB4; Akt-2; Akt-3; Akt-4; Akt- 
FD; Akurit-3; Akurit-4; Akurit-Z; Akurit; Antibin; Arzade; 
Arzidef; Becox Forte Kit; Becox RH; Bicox Kid; Bicox-E; Bicox; 
Binex DT; Binex E; Binex Kid; Binex Z; Binex ZE; Binex; Cavi- 
din INH; Cavirip; Cavitar RHE; Caviter FD; Caviter; Confez-3; 
Coxina-3; Coxina-4; Coxinex; Coxkit-3; Coxpic; Coxter-2; Cox- 
ter-3; Coxter-4; Cx-3; Cx-4; Cx-5; Emrit Kit: Emrif; Euíadn 
Inh; Euíadn Plus; Eufazid; Famdn H; Faminex Fone; Faminex; 
Forecox; Gocox Compound; Gocox-3; Infez-4; Ipcadn Kidf; 
Ipcadn; Iso-Ripharmed; Isoriíam; Macox plus; Macox-ZH; 
Monto-2; Momo-3; Monto-4; Montonex Forte; Montorip; 
Mycocox-4; Mycocox-E; Mycocox-Z; Mycocox; Mycodot Kit; 
Mycođot-4; Mycodot-E; Mỵcodot-Z; Mycurit-3; Mycuril-4; 
Mycurit-Z; Optirìía PIus; R-Cinex Z; R-Cinex; RHZ PIus; RHZ; 
Rifa E; Rifa; Rimactazid + Z; Rimpazid; Siticox-INH-|-; Tibirim 
INH; Tricox; Wokex-2; Wokex-3; Wokex-4; Xeed 2; Xeed 3E; 
Xeed 4; Indon.: Ramicin-ISO+; Rimactazid; Rimcure; Rimstar; 
IrL: Rilater; Riíinah; Rimactazid; Rimcuret; Rimstar; Ital.: 
Riíater; Rưinah; Rimactazid; Rimcure; Rimstar; Malaysia: 
Rimaaazid; Rimcure; Mex.: Arpisenỷ; Dotbal-S; Dotbaỉ; Fina- 
tert; Fínateramidat; Riíaprim; Riíater; Rilinah; Neth.: Rihnah; 
Rimactazidt; Rimcuret; Rimstart; Norw.: Rimactazid; Rimcure; 
Rimsur; NZ: Ritinah; Philipp.: 4D; AKuriT-4; AKuriT; Bifix; 
CombiKidst; CombiPack; Continukit Plust; Continukit; Conti- 
nupackỷ; Duomax; Econoũx;.Econokit-MDR; Econokit; Econo- 
pack; Fixcom 3; Fixcom 4; HR Pedia Kit; HRZ Pedia Kit; Kidz 
Kit 2; Kidz Kit 3; Myrin-P; Myrin; Quadmax; Quadtab; Reíam 
Duof; Refam Pedia Kitf; Riíater; Rilinah; Rifzin; Rímactazid; 
Rimcure; Rimstar; SVM-Polypac-A+; Tres; Triolix; Tritab; 
Vipert; Poi: Rưamazid; PorL: Riíater; RiCnah; Rus.: Combitub 
(KoMÕHTyỗ); Forecox (<J>opxoKC); lso-Eremfat (Hao-DpeMỘar); 
Isocomb (ỈỈ3OK0M6); Uslonvita (dlacnoHBHTa); Protub-2 (IlpoTy6- 
2); Protub-3 (IlpoTy6-3); Protub-4 (npory6-4); Protubvita 
(nporyÕBHTa); Repin B. (PenHH B6); RƯacomb (PnộaKOMổ); Rifa- 
comb Plus (PHỘaxoMÕ I1juoc)-|-; Rimactazid (PHMaKraann)t; Rime- 
cure 3-FDC (PHMxyp 3-<bflC)t; Rimstar 4-FDC (PHMcrap 4- 
®HC)t; Tubavit (TyốaBHT); S.AỊr.: Riíaíour; Rifater|-; RiBnah; 
Rimactazid; Rimcure; Rúnstar; singapore: Merip; RLmartazid; 
Spain: Riíaten Riũnah; RimaCTazidf; Rimcuret; Rimstan Tiso- 
briff; Swed.: Rimactaúd; Rimcure; Rimstan Switz.: Riíater; 
RiBnah; Rimactazid; Rimstar; Thai.: Lepromix MB; Lepromix 
PB; Ritaíour; RUampyzid; Riíater; RUinah: Rimactazidf; Rim- 
cm-e 3-FDC; Rimstart; UK: Ritater; Ritinah; Rimstar; Voractiv; 
USA: IsonaRif; Riiamate; Riỉater; Venez.: Rimactazid; Rimcure.
Pharm acopoeial P reparations
BP 2014: Riíampidn Capsules; Riỉampidn Oral Suspension;
DSP 36; RỈIampin and Isoniazid Capsules; Ritampin Capsules; 
Rifampin for Inịection; Rưampin Oral Suspension; Rilampin, 
Isoniazid, and Pyrazinamide Tablets; Ritampin, Isoniazid, 
Pyrazìnamide, and Ethambutol Hydrochloride Tablets.

Riíamycin Sodium IBANM, USAN, riNNMị 
CB-01-11; M-14 (riíamycin); Natrii Rifamycinum; Rilamicina 
sódica; Riíamicin-nátrium; Riíamicino natrio druska; Riíamy- 
Cin-Natrium; Rifamycin sodná SÙI; Rifamycin SV; Riíamycin sv 
Sodịum; Riíamycine sodiqúe; Riíamycinnatrium; Riíamyci- 
num Naừicum; Riíamysiininatrium; Ryíamycinum Natricum; 
Ryfamycyna sodowa; HaTpniă PnịaMHLỊMH. 
sódium (112,14f,24£)-(2S,165,175,18fl,i 9fl,20fi,21S^2W3S)- 
21-acetoxy-1,2-dihydro-6,9,17,19-tetrahydro)iy-23-methoxy- 
2,4,12,16,18,20^2-heptamethyl-1,11 -dioxo-2,7-(epoxypentá- 
deca-1,11,13-trienimi no)-naphtho[2,1-b]fu ran-5-olate. 
C37H46NNaO, 2=719.8
CẠS —  6998-60-3 (đamycìn); 14897-39-3 (rìfamycin sodium); 
15105-92-7 (riíamycin sodium).
ATC —  J04AB03; SOI MI 6; S02AA12.
ATC Vet —  QJ04AB03; QS01AA16; QS02AA12.
UNII —  32086GS35Z.

Pharmacopoeias. In Bur. (see p. tài).
Ph. Eur. 8: (Riíamydn Sodium). The monosodium salt of 
riíamydn sv, a substance obtained by Chemical transtorma- 
tion of riỉamycin B which is produced during growth of 
certain sứains of Amycolatopsứ medừerranei. Riíamycin sv 
may also be obtained directly from certain mutants of A. 
mediterranri. The potency is not less than 900units/mg 
calculated with reíerence to the anhydrous substance. A 
red, fine or slightly granular povvder. Soluble in water; 
íreely soluble in dehydrated alcohol. A 5% solution in water

All cross-reíerences reíer to entries in Volume A

http://aidsinio.nih.gov/
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Rifamycin Sodium/Riíaximin 355

has a pH of 6.5 to  8.0. Store in airtight containers at a 
temperature of 2 degrees to 8 degrees. Protect from lighL

Uses and Administration
Rưamycin is a rìíam ydn antibacterial that has been used in 
the ưeatm ent of míections caused by susceptible organỉsms 
induding Gram-positive organisms such as staphylococd. It 
has been given as the sodium salt by intramuscularinjection 
and by slow inưavenous inỉusion and is also given by local 
ihstillation and topical application.

Adverse Effects and Precautions
Some gastrointestinal adverse effects have occuired after 
injections of rifamydn. High doses may produce alteratíons 
ba liver hinction. Hypersenãtivity reacdons induding 
rashes, pruritus, and anaphylaxis have occurred rarely, 
but prolonged use increases the risk of sensitisadon. A 
reddỉsh coloration of the urine and other body íluids has 
been reported. Riíamydn should be used with care in 
patients with hepaúc dysíunction.

Antímicrobial AcHon
Rưamycin has sũaailar antímicrobial actions to those of 
riỉam pidn (p. 353.3).

Pharmacokinetics
Riíamycin is not effectively absorbed from the gastro- 
intestmai tract. Plasma concẽntrations of 2 micrograms/mL 
occur 2 hours after a dose of 250 mg by intramuscular 
injection; concenưations of about 11 micrograms/ml have 
been achieved 2 hours after an batravenous dose of 500 mg. 
Riíamydn is about 80% bound to plasma proteins and has a 
plasma hah-Uỉe oỉ about 1 hour.

RỊíamydn is excreted mainly in the bile and only small 
am ounts appear in  the urine.

Preparatìons
Proprie tary  Preparations (details are given in Volume B)

Single-ingredient P repara tion ỉ. Arg.: Rưodna; Austria: RUocin; 
Belg.: Rifodne;Braz.: Arrit Rifan; Riíasan; Rịíocina; Chintr. De 
Ji Jin Fei Ke (ĨI3F£3P3£); Feng Li Fu (%kỉL%); Fu An Hr 
/R); Lan Qi (Ì#ĩK); Sai Rui Chen (?Sfi5); Xing Suo Ning (MíK 
'ĩ’); Fr.: Otoía; /ía t: Riỉocin; Mcx.: RUocyna; Port: RUodna; 
Rus.: Otofa (ữroộa); Switz.: Otofa; Turk.: RU; Riỉateral; Riỉodn; 
ukr.-. Otota (Oro$a); Riỉonat (PwỊ>OHaT); Vtneí.: RUocina.

M ubi-ingredient P repararions. Braỉ.: RUocort.

Rifapentine IBAN, USAN, HNN)
DL-473; DL-473-IT; L-11473; MDl-473; Rifapèntina; Rifapentf- 
num; PktộaneHTMH.
3-[N-(4-Cycfoperityl-l-piperazinyl)formirnidoyl]rifamydn.
^ 6 4 ^ 0 ,2 = 8 7 7 .0
ơ& —61379-65-5.
ATC —  J04AB05.
ATC Vet — CU04A805. 
um  — XJM390A33U.

Uses and Administration
Riíapentine is a rUamydn antibacterìai (see RUampidn, 
p. 350.3) that is used, vvith other antbnycobaaerials, for the 
treatm ent of tuberculosis (p. 210.2).

For dmg-susceptible organisms rifapentine is given orally 
in a dose of 600 mg tvvice weekly duríng the initial intensive 
phase of short-course tuberculosis regimens, then once 
vveekly during the continuatỉon phase.
General reíerences.

1. Jarvis B, Lamb HM. Rưapentỉne. Drugs 1998; 56: 607-16.
2. M unsỉíí ss. et ai. Riíapentỉne íor the treatment oỉ pulmonary 

tuberculosis. Clin ĩnỊta Dừ 2006; 43: 1468-75.
3. Anonymous. RƯapcndne. Tubtratỉoĩis (Edinb) 2008; 88: 155-8.

Adverse Effects
As for Rưampidn, p. 351.3.

A higher Inddence of hyperuricaemia has been reported 
with riíapentlne than w ith riíampidn.

Precautions
As for Riíampidn, p. 352.3.

Riíapentine Is only licensed for use in once- or tvvice- 
vveekly regimens, and should not be given to HTV-iníected 
patients because of potential Interactions with HTV-protease 
inhibitors; an increased risk of developing resistance to 
riíamydns vvith highly intermittent (once- or twice-weekly) 
dosing regimens may occur in these patients.

Riíapentine is teratogenic in animah.

ínteractions
As for Riíampidn, p. 353.1.

Enzyme induction studies have suggested that riíapen- 
tine is a more potent inducer of cytochrome P450 
isoenzymes than riíabutin, but less potent than riỉampidn. 
It should not be used with HTV-protease inhibitors because 
of the risk of developing resistance, see Precautions, above.

Antìmicrobial Action
As for Riíampidn, p. 353.3.

Cross-resistance is common between riíapentine and 
ríỉampidn in Mycobacterium tuberculosis.

Antimycobacterial ad ion . Reíerences.
ỉ . Mor N, et ai. Comparison of activities of riỉapentỉne and  Tiỉampỉn against 

Mycobacteríum tuberculosỉs residỉng ỉn hum an macrophages. Anú- 
microb Agents ơưmothrr 1995; 39: 2073-7.

2. Vemon Á. et a i  Acquừed lỉỉam ydn  monoresistance ỉn patỉents vvith 
HlV-reUted tubercuỉosis ơeated w ith once-weekly riíapentine and 
isoniazỉd. Lanat 1999; 353: 1843-7.

Pharmacokinetỉcs
RUapentine is absorbed aíter oral doses. Absorption is 
enhanced by between about 35 and 85% when liỉapentine 
is taken with food. Peak plasma concentrations occur 5 to 6 
hours aíter a single dose of 600 mg and steady-state 
concentrations are reached by day 10 during daily use. A 
halMiíe of about 13 hours has been reported. Riíapentine 
undergoes nonoxidative metabolism and does not induce its 
own metabolism. Riíapentine and its active metabolite 25- 
deacetylrifapentine are 98% and 93% bound to plasma 
proteins, respectively.

RUapentine and 25-deacetyhifapentme are excxeted 
mainly in the íaeces vvith a small amount appearing in  the 
urine.
Reíerences.

1. Keung ACF, et aL Pharm acoỉdnetío o ỉ riíapentine ỉn patỉents wỉth 
varyỉng degrees of hepadc dysíunction. J  Clin Pharmacoỉ 1998; 38: 517- 
24.

2. Keung AC-F, et ai. Pharmacokỉnetỉcs oi ríỉapentỉne ỉn subjects 
seropositive for the hum an immunode&dency virus: a phase I stuđy. 
Antìmicrob Agenu.ơtemoứưr 1999; 43: 1230-3.

3. Conte JE. et al. Single<dose intrapulm onary phannacokinetics of 
riíapentìne in no m u l subjects. Antimiavb Agents ơtemother 2000; 44: 
985-90.

4. Weiner M. et a i  Pharmacoldnetics of riíapentìne at 600, 900, and  1.200 
mg during once-weekIy tubercuỉosỉs therapy. Am J  Respir Crít Can Med 
2004;169:1191-7.

5. Langdon G, a  al. Populatỉon pharm acokỉnetỉa of riỉapentỉne and  its 
primary desacetyl metaboỉỉte in  South Aírícan tuberculosỉs patỉents. 
Antimicrob Agerto ơưmother 2005; 49:4429-36.

6. Blake MJ, et a i  Pharmacokinetỉcs of rlíapentỉne ỉn chiỉdreo. Pediatr Infeữ 
Dis J  2006; 25: 405-9.

7. Zvada SP. rt aí. Hffects of ỉour dỉỉỉerent meal types on the populatỉon 
pharmacokinetícs of sỉngle-dose rỉỉapcntỉne in healthy male volunteers. 
Antimicrob Agents ơưmoơtcr 2010; 54: 3390-4.

Preparations
Proprietary Preparotions (detaUs are given in Volume B)
Sngle-tngredient Preparations. C h ừ ta :  Ming Jia Xin (BBíằ/BC); 
Rus.: Ritapex (PHỘaneKC); USA: PiUtin.

Rifaximin (BAN, USAN, rlNNI
L-1Ọ5; Rifaxịdih; Riíaximinâ; Rifeximirié; RH^ỊỈrriMurh;
Pn$aKCHMMH.
(2S,16Z,18£,20S,2rS,22/?,23/?,24ff,25S,26S,27S,28f)- 
5,621,23,25-Pentahýdròxy-27-methoxy-2,4,11,16,20,22,24,26- 
oaamethyl-27-(epoxypentadeca[1,11,13]trienimino)benzo- 
furo[4,5-e]pyrido[1,2-a]benzimidazole-1,l5(2H)-dtone 25- 
acetate.
C43H5, N A  ,=785.9 CAS — 80621-81-4.
ATC — A07AA.U; D06AX11. v
ATCVet — QA07AAI1; QD06AX1Í;QG5ÌAA06- ÓJ5ỊXXÒÌ. 
um  — L36Ỏ5T016N.. -

NOTE. The code L-105 has also been applied to the 
cephalosporin cefuzonam.
Pharmacopoeias. In E u r .  (see p. vu).
Ph. Eur. 8: (RUaxúnin). A semisynthetic p rodua derived 
bom  a fermentation product. A red-orange, aystalline, 
hygroscopic powder. It exhibits polymorphism. Practically 
insoluble in water; soluble in acetone and in methyl aỉcohol. 
Store in airtight containers. Protect bom light.

Uses and Adminìstration
Rilaximin is a synthetic, nonabsorbed, derivative of 
riíam ydn used orally for the treatm ent of travellers' 
dỉaưhoea (see Gastro-enteritis, p. .182.2) caused by 
noninvasive sưains of Escherichia coli and to reduce the 
risk of recuưence of hepatic encephalopathy (see 
p. 1811.2). It has also been tried for other íníectious 
diarrhoea in nontravellers, abdonũnal distension, bloating, 
and Qatulence, small bovvel bacterial overgrowth. and for

surgical iníection prophylaxis, as weU as in some of those 
conditions discussed under Gastrointestinal Disorden 
(p. 1807.2), induding diverticulitis, Crohn's disease, and 
non-constipatỉon irritable bowel syndrome.

For the ơeatm ent of travellers' diarrhoea in those 12 
years of age and older, the recommended oral dose is 200 mg 
three times daily for 3 days. A dose of 550 mg orally twice 
daUy ỉs recommended to  reduce the risk of overt hepatic 
encephalopathy recuưence among patients 18 years of age 
and older. Doses given for other indicatíons range bom  400 
to 1200 mg daily, in 2 to 4  divided doses.

Rííaxhnin has also been used topically as a 5% ointment. 
General reíerences.

1. Gillis JC, Brogden RN. Riíaxtmin: a revỉew of its antíbacterỉaỉ activity, 
phannacokinetỉc properties and  therapeudc potentiaỉ ỉn condỉtíons 
medỉated by gasơolntestmaỉ bacteria. Drugs 1995; 49 : 467-84.

2. Ojettỉ V, et ai. Rỉỉaximin pharmacoỉogy and d inícal impỉỉcatíons. Exptrt 
opin Drug Mctab Taxicol 2009; 5: 675-82.

3. Bajaj JS, Rỉggỉo 0 . Drug therapy: rUaxỉmỉn. Hepaỉology 20 ỉ 0; 52: ỉ 484-8.
4 . Dupont HL. Bioỉogỉc propcrtỉes and  dỉnicaỉ usea of rỉỉaximỉiL Ẽxpcrt Opin 

Phàrmaather 2011; ù :  293-302.

Gostrointestínal disorders. Reíerences.
1. DuPont HL et a i  R ỉtadm ỉn versus dproũoxada for the treatm ent oỉ 

traveler'] diarrhea: a randomizedL double-blind d ỉnỉcaỉ tr ia l ơừ i hĩfeữ 
Dừ 2001; 33: 1807-15.

2. Pakyz AL Ritaxlmln: a new  treatm ent for travelers' diarrhea. Ann 
Phamacothtr 2005; 39:284-9.

3. Robins GW, WeDỉngton K. BifaYimtn? a revỉew  o ỉ ỉts m e  in the 
□unagement o! travẽỉỉert dỉarrhoea. Drugs 2005; 65: 1697-1713.

4. Adachỉ JA, DuPont HL. Rựaximin: a noveỉ nonabsoibed rỉĩamydn íor 
gastroỉmestínal đhorders. ơừ t Irựetí Dà 2006; 42: 541-7. Correctỉon. 
ibid.; 896. [do$e ừequency]

5. Piraenteĩ M.e ta l .  The cttect o( a nonabsorbeđ oral antibỉotic (riỉaxiimn) 
on the symptoms of the lĩTỈtable boweỉ syndrome: ạ randomỉzed trỉal. 
A m  Inttm Med 2006; 145: 557-63.

6. Pumỉ AL, Trexler K. Rỉỉaxỉmin treatm ent ỉor sym ptonu of ỉrritable bowel 
syndrome. Ann Pharmaeữther 2008; 42:408-12.

7. shahaa t  Burgunder p. Rỉỉaxỉmỉn ỉor the treatm ent of newỉy dỉagnosed 
Crohn's dỉsease: a case serỉes. Am J  Gastrocnttroỉ 2008; 103:2158-60.

8. Jỉang a  ct đi. Riíarimtn versus nonabsorbabỉe đỉsaccharides in the 
management of bepatic encephaỉopathy: a meta-analysis. Eur ỉ  
Gasữòénteroi Hepatai 2008; 20: 1064-70.

9. Lauiitano HC tt a i  Anúbíotỉc therapy ỉn  sxnaỉỉ ỉntestinal bacterial 
overgromh: lỉíaxỉmỉn versus metronỉdaxole. Eur Rev Med Pharmacal Sà 
2009;13:111-16.

10. Peraỉu s, et aỉ. Smaỉỉ intestine bacterỉaỉ overgromh and ỉrrỉtable boweỉ 
syndrome-related symptoras: experience wiỉh riíaximln. World J  
Gasạventeroỉ 2009; 15:2628-31.

11. Madayton DO, Eatoc-MaxweU A. Riỉaxỉmỉn for treatm ent oỉ hepatic 
encephaỉopathy. A m  Pharmacother 2009; 4 3 :77 -84 .

12. Bass NM, èt al. Riỉaximỉn treatm ent in hepatic encephalopathy. t ỉ  Eng! J  
Med 2010; 362: 1071-81.

13. Hong KS, eí al. Eữìcacy of riíaximin compared with dproỉloxacỉn for the 
treatment of acute iníecdous dỉarrhea: a randomized controlled 
muỉtỉcenter study. G u tU n r2 010; 4: 357-62.

14. Tannous G, et al. Therapeutỉc success of riỉaxỉmỉn ỉor ơostridium diỊỊỈàle 
inỉectỉon reừaaory  to metronidazole and  vancom ydn. Case Rep 
Gastroatíerol 2010; 4: 404-409.

ỉ  5. Patridc Basu p, et ai. Riíáxỉmỉn therapy lor metronidazole-unresponsive 
ơosữidium difficUt inỉectioa: a prospective pílot trial. Thcrap Adv 
Gasữvettícrol 2010; 3: 221-5.

16. Punentel M, et al. TARGET Study Group. Riíaximin therapy ỉor padents 
with irtiubỉe bowel syndrome vvithout constipatlon. N Engl J  Med 201 ỉ; 
364:22-32.

Diverticular disease. Rưaximin may be used in the man- 
agement of diverticular disease (p. 1809.2); for reterence 
to its use with mesalaáne see p. 1862.3.

Adverse Eíỉects and Precautions
Since rdaximin is poorly absorbed from the gasưointestinal 
tract, adverse eííects have generally been restricted to 
gasưointestinaỉ disturbances such as abdominal pain, 
diarrhoea, and nausea. Headache may also occur. Hyper- 
sensitivity reactions, induding exíoliatìve dermatìtis and 
angíoedema have been reported.

Because of its poor systemic absorption (see p. 357.3) 
riíaximin should not be used to treat systemic bacterial 
inteaions. It should not be given to patỉents with travellers' 
diaưhoea complicated by tever or blood in  the stool and 
should be used vvith caution in patients with severe (Child- 
Pugh Class C) hepatic impairment because of the risk of 
increased systemlc exposure.
Reíerences.

1. Ericsson CD. Saíety and tolerabiỉỉty ol the antibacterỉai rííaxỉmin ỉn the 
ưeatment of traveùers' diarrhoea. Drug Safety 2006; 29 :201-7 .

Antímicrobial Adion
Riỉaximm has a mechanỉsm of action and spectrum of 
antibaaerial activity similar to that of ri£ampidn (see 
p. 353.3). Among Gram-negative baaeria, it is partículatly 
active against the Enterobacteriaceae, and has good activity 
against V ibrio  cholcra. It also has pH-dependent activity 
against H eỊicobaữ er p y lo r i  (induding darithromydn-resis- 
tan t strains); activity is improved at basic pH.

Riíaxinứn also appears to have activity against some 
protozoa, such as B la sto cystừ  h o m ittis  and C ry p to sp o n d iu m  
p a r v u m .

Pbarmacokỉnetics
Rilaximin is essentially nonabsorbed bom  the gastrointest- 
inal tract, having a bioavailabillty of less than  0.4%. Aiter a

The Symbol t  denotes a preparation no longer actìvely marketed
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sỉngle 400-mg oral dose se rum concenơations up to 
5.3 nanograms/mL have been found at 4 hours. Riỉaximin is 
moderately bound to hum an plasma proteins. No excretion 
in breast milk has been noted.

Systemically available ritaxỉmin is believed to be 
metabolised in  the liver, sùnilarìy to other ríỉamydn 
derivatìves; the systemlc exposure of riỉaxỉmin is markedly 
elevated in patients with hepatic impairment; after the same 
dosing regimen, AUCs were 10-, 13-, and 20-fold higher in 
those w ith Child-Pugh Class A, B, and c hepatic 
impaiiment, respectively, than in healthy padents.

R iỉaxim in concentrates, and is m ainly excieted 
unchanged in the íaeces; less than 1% of a dose is recovered 
in the urine within the fin t 24 hours, mostly as metabolites.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Sngle-ingredient Preporotions. Arg.: Coloximina; Riĩadom; Aus- 
trũc CoUdimin; china: Bang Yi (S ố ) ;  Fu Jie Ting (B S -?): Fu 
Te (ỈE#); Ji Li Qing (S ÍM ); Jinxili (ầ S ÍJ ) ;  Lai Lị Qing (31 
ĨỊllí); Ou Ke Shuang (R3S2X); Qian Er Fen (ff) lĩ f) ;  Sa Fen 
(í®#); Xi Jie ( * # ) ;  Xifushen (* )» $ ); Zi Jun ( * ¥ ) ;  Cz.: Nor- 
mix; Denm.: Faxinorm; Saftra: Xitaxan; pin.: Targaxan; Ger 
XUaxan; G r Lormyx; Rilacol; Hung.: Normix; /toL: Colritax; 
Diamixin; Normix; Redactiv; Ritacol; Sanecol; Mex.: FIonorm; 
Neth.: Xiíaxan; P o l :  Xỉỉaxan; Port.: Xiỉaxan; Rus.: Alfa Nortnix 
(Antộa HopMHKc); Spaìn: Spiraxin; Zaxinet; Turk.: Colidun 
Normix; UK: Targaxan; Xiỉaxanta; USA: XUaxan.

Rokitamycin ỊriNNi
M-19-Q; Rikamydn; Rokitamicina; Rokitamydne; Rokitamyci- 
num;TMS-19Q; PoKirraMi4L|MH; 3"-Propionỳl-leucòrnycin A5. 
H4R$SJSS,7R,9R, 10/?,11 £,13£,16fl)-7-(FormyfmethylKÍ 0-dihý- 
droxy-5-methoxy-9,16-dimethyl-2-oxoóxacyclohexadecá- 

. 1Ị13^dieri16-yf]-3<6-didẹòxy-4-0(2.6-didèoxy-3-C-methyl-a- 
L-r/bo-hexopyranosyl)-3-(dimethylannino)-p-D-glucopyrano- 
side 4"-butyrate 3"-propionate.
C,2H69NO15=828.0
CAS — 74014-51-0. ^
ATC —  J01FA12. V . / '
ATC Vet — QJ01FA12.
UNIIZPT03UEM0E : ;

Pharmacopoeias. In Jpn.

Proíile
RokUamyđn is a macrolide antibaaeríal with actìons and 
uses simỉlar to those of erythromydn (p. 291.2). It has been 
given orally in usual doses of 400 xng twice daily in the 
treatm ent of susceptible iníections.

Preparatíons
Proprietary Preparalions (details are given in Volurae B)
Single-irtgredienl Preparotions. ItàL: Paidodn; Roldtal; Jpn: 
Ricamydn.

Rolitetracycline (BAN, USAN, riNNi

. PMT; Pyrrolidinornethyltetracydine; Rolitetraddina; Rolité- 
ữacydine;.Rolitetracyd[num; Rolitetracyklin; Roliteữasykliini; 

.SQ-15659; PonnrerpauMKnMH. í 
:Ạp-(Pyrrolidin-l-ylrnethyl)tetracydine.
C27HmN30 8=527.6 V ;.
CAS — 751-97-3.
■ ATC — J0IAA09.
ATC Vet — QI01AA09:
UNII — GH9M/85221. '

Profìle
Rolitetracydine is a tetracydine derivative with general 
properties sũnilar to those of tetracydine (p. 375.1). It is 
induded in some topical eye preparations used íor the 
ữeatm ent of susceptible iníections. It has also been given by 
inịection, w hen it has been assodated with shivering and, 
more rarely, ligor, due to a Jaiisch-Herxheimer reaction. 
Injection has also been ỉollovved by a peculiar taste 
sensation, ohen similar to ether.

Preparations
Ppoprietary P reparatìons (details are given in  V olum e B)

M uhH ngredient Preparations. / t o i :  C olbiotín: E ubeta l Antìbiotì- 
co; R us.: C o lb io ò n  (KqhGhòiịhh).

Rosoxacin /BAN, USAN, HNNI

Acrosọxadn; Rosoksasiini; Rosoxacine; Rosòxadno; Rosox- 
adnum; Win-35213; P030KcaụMH.

1-Ethyl-1,4-dihydro-4-oxo-7-(4-pyridyl)quinollne-3-car-
boxyỉicadd. ......
C,7HMN A=2943 :
C4S —  40034-42-2.
ATC J0IMB01.
ATCVet — QJ01MBOỊ.
VNII — 3Y1Ơ1ỊJ4NW.

Uses and Administration
Rosoxaản is a 4-quinolone antibaaerial with actions similar 
to those of nalidixic add  (p. 328.3). It is actìve against 
Neisseria gonorrhotae and has been given as single-dose oral 
treatment for gonorrhoea. It has also been used in the 
ưeatment of urinary-tract iníections.

Adverse Effects and Precautions
As íor Nalidixic Add, p. 329.1.

Dizziness, drowsiness, and visual disturbances occur 
relatively írequently, and parients should be advised not to 
drive or operate machinery if alíected.

Preparations
Proprietary Preparatíons (d e ta ils  a re  g iv e n  in  V o lu m e  B) 

Smgle-mgredient Preparatíom . B r a z . : E ra d a d l ;  M ex .:  E ra d a c ilf .

Roxithromycin (BAN, USAN, riNNi 
Roksitromicinas; Roksitromisin; Roksitromysiini; Roxithromy- 
dne; Roxithromýdnum; Roxitromiđn; Roxitromidna; Roxi-' 
tromycin; RU-965; RU-28965; PoKCHTpoMMLtMH.
Erythromydn 9-{0-[(2-methoxyethoxy)methyl]oxime}.
(^^^20,5= 837.1
CAS —80214-83-1.
ATC — J01FA06.
ATC Vet — QJ01FA06.
UNII —  21KOF230FA

Pharmacopoeias. In Chín., Eur. (see p. vii), and Jpn.
Ph. Eur. 8: (Roxithromycin). A vvhite or almost white, 
crystalline powder. It exhibits polymorphism. Very slightly 
soluble in vvater; beely soluble in alcohol, in acetone, and in 
dichloromethane; slightly soluble in dilute hydrochloric 
add. Store in airtight containers.

Uses and Administration
Roxithroinydn is a macrolide antibacterial given for the 
ơeatm ent of susceptible iníections; its actions and uses are 
sữniiar to those of erythromydn (p. 292.1). It b  given orally 
to adults in a usual dose of 150 mg twice daily or sometimes 
300 mg once daily, at least 15 minutes beỉore meals, for 5 to 
10 days.

Dosage may neeđ to be modiíied in patients with hepatic 
or renal impaữment (see p. 358.2).

For doses in inỉants amd children, see p. 358.2.

Reíerences.
1. WÌHiams JD, SeỉtOĐ AM. Comparíson of macrolide antibiotlcs. J  

Antừniavb ơtcmoứur 1993; 31 (suppl C): 11-26.
2. Markham A, Faulds D. Roxỉibromydn: an update oỉ ỉts antỉmỉcrobiaỉ 

actìvity, pharmacokỉnetíc properács and therapeuđc usc. Drutp 1994; 
48: 297-326.

3. Young LS. Lode H. eds. Roxithrom ydn: fírst of i  ncw gencratìon of 
nucrolides: update and perspectỉves. Inftaion 1995; 23 (suppl 1): S l-  
S52.

4. Lovering A M  €t ai. , cds. Roxithromycm—addidonal ihcrapeutìc 
potentiaỉ. J  Antimicrob ơiemother 1998; 41 (suppl B): 1-97.

Administration in children. Roxỉthromydn may be given 
orally to children for the ơeatm ent of susceptible iníec- 
tions. In those weighing hom  6 to 40 kg, a dose of 5 to 
8 mg/kg daily may be used.

AdministroHon in hepcrtic impairment. The licensed pro- 
duct inỉoimation íor roxithromydn notes that saíety in 
hepatic impaỉrment has not been established and advises 
halving the usual daily oral dose (see above) ư  used.

Adminiỉtration in renal impairment. The licensed produa 
iníormation for roxithromydn notes that saíety in renal 
impaiiment has not been established and dosage adjust- 
ment details are not spedhed.

A pharmacokinetic study1 in 20 subjects (10 vvith normal 
renal hinctìon and 10 vvith severely impaired htnction) 
suggested that doubling the dosage interval of oral 
roxithromydn would be sultable in those with a creatúiine 
dearance of less than 15 mL/minute.

1. Haỉstenson CE, t ỉ  aỉ. Dỉspositỉon oí roxỉthroniydn io patỉenu with 
normal and scvereỉy impaired renaỉ hỉncỉion. Antimierob Aynts 
ơtemother 1990; 34: 385-9.

Alopecỉa. Results of a study in vitro and in vivo1 suggestec 
that topical roxithromydn might be of benelit in restorinị 
hair loss in individuals with androgenetic alopeda.

ỉ . Ito T, et aỉ. R oxiihrom ydn antagonỉzes catagen inductíon in m uiine anc 
hum an hair ỉoỉỉỉdes: ìmplicaticm o( lopical roxỉỉhrom ytín as haũ 
restoration reagen t Areh Dermatol R a  2009; 301: 347-55.

Hyperpldỉia. Gingival hypetplasia is a welỉ recognisec 
adverse effect of ddosporin ưeatment; a small study1 indl- 
cated that roxithromydn could reduce overgrowth, possi 
bly by an e£fect on ưansíorming grovvth factor-p. For the 
use of another macrolide, aãthrom ydn. for this indicatior 
see Hyperplasia, p. 1954.3.

1. Coodé SAP, ei aỉ. Roxìtỉiromydn reduces cydosporìne-induced gỉngiva 
hypcrplasỉa in renal tnnsp lan t padenu. Tramphmt Fnc 2008; 40: 1435-
8.

Ischaemic hea rt disease. For mention of studies investi- 
gating roxithromydn in the prevention of ischaemỉc heart 
disease, see under Aãthrom ydn, p. 222.1.

RespỈFatory disorders. For reỉerence to the use oỉ roxi- 
thromycin in the management of respiratory disorders, see 
under Eryĩhromycin, p. 292.3.

Adverse Effects and Precautions
As for Erythromycin, p. 293.1.

Gastrointestinal disturbances are the most hequem 
adverse effea, but are less hequent than vvith erythro- 
mycin.

The dose of roxithromydn may need to be reduced in 
patients with hepatic or renal impairment.

Effects on the kidneys. Acute interstitial nephritis has 
been reported1 in a patient given roxithromydn; renal 
íunction improved over several days aíter the drug was 
stopped.

1. Alccay A, a  al. Acme renal ỉailure and hcpatotoxidly assodatcd vvuh 
roxíthrom ydn. Ann Pharmacother 2004; 38: 72 Ỉ-2 .

Effeds on the lungs. Acute eosinophilic pneumonia was 
attributed in a patient to the use of roxithrom ydn.1 The 
condition resolved after treatment with methylpredniso- 
lone.

1. Pérez-CasưỉDón JL, ti ai. Roxỉthromycin-ỉnduced eosinophilic pneu- 
monia. Ann Pharmacother 2002; 36: 1808-9.

Effects on the pancreas. Acute pancreatiás, with duo- 
denal inAammation, pain, pancreatic enlargement, and 
raised serum-amylase developed in a patient vvithin 24 
hours of substìtuting roxithromyán for erythromydn 
ethyl sucdnate.1 Symptoms resolved rapidly once roxi- 
throm ydn was stopped.

1. Souweine B, ti aỉ. Acute pancreatítís assodated wỉứi roxiihrom ydn 
therapy. DICP Aim Pharmaàther 1991; 25:1137.

Hypersensittvỉty. For a report oí an eosinophilic syndrome 
in a patient after treatment with aá throm ydn or roxithro- 
m ydn, see Azithromyđn, p. 222.3. See also under Eííects 
on the Lungs, above.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Cenữe Sweden, dassiBes roxithromydn as 
possibly potphyrinogenic; it should be used only when no 
safer altemative is available and precautions should be 
considered in  vulnerable patients.1

1. The Drug Daiabasc ỉor Acutc Porpbyiia. Avaỉỉable at: bttp://www. 
dnjgs-porphyiia.org (accessed 17/10/11)

Interactions
For a discussion of drug interactions of macrolide 
antibaaerials, see Erythromydn, p. 294.2.

Roxithromydn has a mu ch lower aííinity for cytochrome 
P450 isoenzymes than erythromydn and thereỉore has 
fewer interactions. It does not appear to interact vvith 
antadds, carbamazepine, oral contraceptives, prednisolone, 
or ranitídine.

Antimicrobial Action
As for Erythromyãn, p. 295.1. It is reported to be as active or 
slightly less active than erythromydn.

Pharmacokinetics
Roxithrom ydn is absorbed after oral doses w ith a 
bioavailability of about 50%. Peak plasma concentratỉons 
of about 6 to 8 micrograms/mL occur around 2 hours after a 
single 150-mg dose. The mean peak plasma concentration at 
steady State after a dose ol 150mg tvvice daỉỉy is
9.3 micrograms/mL. Absorption is reduced w hen taken 
after a meal. It is vvidely distributed into tissues and body 
Huids; high concenưations are taken up into w hite blood 
cells. Small amoimts of roxithxomydn are distrỉbuted into 
breast milk. It is about 96% bound to  plasma proteins

All cross-references refer to entries in Volume A
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(mainly ai-acid glycoprotein) at trough concentraúons, but 
binding is saturable, and only about 87% is bound at usual 
peak concentrations. Small am ounts of roxithromydn are 
metabolised in the liver, and ứie majority oỉ a dose is 
excreted in the faeces as unchanged drug and metabolites; 
about 7 to  10% is excxeted Ũ1 uiine, and up to 15% Via the 
lungs. The elimination half-life is reported to range írom 
about 8 to 13 hours, but may be more prolonged in patients 
with hepatíc or renal im paũm ent and in children. It has 
been repoited tha t roxithrom yôn is not substantially 
removed by peritoneal dialysis.
Reíerences.

1. Purỉ SK, Laasman HB. R oxỉthrom ydn: a phannacoỉdnetic review oí a 
macrolỉde. J  Antimicrob Chemother 1987; 20 (suppl B>: 89-100.

Preparations
Proprietary Preparations (details are given In Volume B)

Single-ingredient Preporations. Arg.: Delos; Klomidna; Rulidỷ; 
AustraL: Biaxsig; Roxan Roxldet; Roximydn; Rulide; Austria: 
Roxithrostad; Rulide; Belg.: Rulid; Braz.: Ploxid; Rotram; Roxi- 
na; Roxitran; Roxitrom; Rulid; chữe. Ramivan; Otina: Ai Luo 
Xin (g ỹ /s t) ; AoGe shen ); Bei Ke (« £ ) ;  Bei sha (fê
# ) ;  Bi Ai Di Fu Xin (3 ĩầ ); Heng_Te Lang Su
( « * ) ;  Le Er Tai Jf); Le Xi Ọmg ( # ¥ * ) ;  Li Pujýĩ%);
Lizhuxing (WScS); Luo Jun Qing Luo Li Sa
Luo Shi Lí (ÌSMỈL); Luo Si Mei (ỈÃậllỊ); Pinsheng (íỊrS); Pu 
Hong Qí Wei Ren Su (C3Í); Romydn (3?2ĩlff);
R u l i d e S a i  Le Lin (* * # )V x » í Luo ( # » ) ;  Teduie 
(«fó);T ian Kai (^S l); Wei Man ( * * ) ;  XI Shi Nịng (B SỸ ); 
Xin Mei Luo (&&&); Xinhong Ya Li XI Yan
Di (7*iÈ); Dettm.: Roximstad; Surild; Fữu: Surlid; Fr.: Clara- 
mid; Rulid; Subroxinet; Ger.: Infectoroxit+; Roxi-Purent; Roxi- 
Qt; Roxl-saart; Roxit; Roxibeta; Roxigammat; Roxignmt; 
RoxlHexalt; Roxithro-Lichf; Rụlidt; Gr.: Acevor; Anti-Bio; 
Aristomydn; Asmetiq Azuril; Bazụctiil; Bicoỉen; Deliưoxin; 
Erybros; Hobatmydne; Macrolid-S; Neo-Suxigal; Nirox; Oxe- 
tine; Ređotiìn; Roxibron' Roxídllin; Roxlcun Roxhnin; Roxita- 
zon; Roxivinol; Roxuril; Roxy-Due; Roxyspes; Rulid; Seide; 
Siguon; Thiiostaxil; Tưabicin; Toscamydn-R; Uramilon; Vasel- 
pin; Vomitoran; Hong Kong: Roxiđn; Roxinoxt; Rudin; Rulid; 
Ruxitex; Uonin; Hung.: Renidnt; Rulid; India: Acnrox; Arbid; 
ArtLrox; Atrox; Aurox 150; Aurox-Kid; Aviròx; Bd-Rox; Bio- 
Throx; Biorox; C-Rox; Canrox; Curox; Cyrox; Derox; E-Rox; 
Emrox; Entrox-P; Gcerox; Hirox; Hyđn; Inrox; Kevrox; Leolide; 
Luprex; Madong; Macrox; Medirox; MGrox; Myrox; N-Rox; 
Nuroxy; Odirox; Roxee; Roxem; Roxeptin; Roxibid; Roxid; 
Roxivista; Roxyrol; Unorox; Indon.: Anbiolid; Biostatík; Ixor; 
Rolexit; Rulid; Ruxdnet; Slmacron; Sitro; Uplores; Xorin; 
israel: Roxo; Rulid; Ital.: Assorab Overal; Rossitrol, Rulid; 
Malaysia: Roxdn; Roxinox; Rulid; Uonin; Mex.: Crolix; Kenso- 
dict; Rulid; Sertrom; Neth.: Rulidet; NZ: Ronùdnt; Phữipp.: 
Dorobd; Guamil; Macrol; Marulide; plethirox; Rodn; Roxid; 
Roxil; Roximed; Roxitatt; Roxithro; RoxL' Rulid; Ruthison; 
Thromyn; Trodex; Troxolid; Xithrom; Pol: Renidn; Rolicyn; 
Roxiratio; Roxitron; Rulid; Xitrodn; Pơrt.: Iníeroxin; Odontỉd- 
na; Roxitron; Rullde; Rus.: Elrox (3nporc); Remora (PeMopa); 
Roksolit (Pokcojiht); Romyk (Pomhk); Rovenal (PoBCHaa); Rox- 
eptin (PoKceimnỉ); Roxìhexal (PoKcnrexcan); Roxybel 
(PoKCKổen); Roxylor (PoKCHJiop); Rulidn (PyaHQHH); Rulid 
(Pyaaa); S . A f r Roxulidet; Roxxibid; RuỊide; Throsyn; Singa­
pore. Roxid; Uplores; Spain: Rulide; Swed.: Surlid; Switz.: 
Rulidt; Thai.: Ammirox; Coroxin; Eroxade; I-Throdn; Manrox- 
in; Neolidt; Poliroxin; Rodtro; Romed; Rothridn; Roxamydn; 
Roxdn; Roxidn; Roxiỉecc Roxilan; Roximed; Roxùnin; Roxino; 
Roxinox; Roxinpac Roxithro; RoxỊthroxyb Roxitin; Roxitop; 
Roxiưon; Roxlecon; Roxomydnt; Roxthomed; Roxthrbv 
Roxto; Roxttodn; Roxxoỷ; Roxy; Roxydint; Rudn; Rulid; 
Rulosone; Ruxitex; Saroxxo; Uonin; Utolid; V-Rox; Vesthromy- 
dn; Turk.: 'Remora; Ritosin; Roksúnin; Roksolit; Rulid; ukr.: 
Renidn (Pchìuhh)ỷ; Roxid (Pokchs); Roxihexal (PoKCHrexcaji)t; 
Roxilid (Poxciunta); Xitrodn (KcHTpouHH); Venez.: Roxicure; 
Roxitrol: Rulid.
MulH-ingredient Preparotions. India: Ambroxit; Aibid-A; Artir- 
ox-SP; Aurox 50; Avirox-AM; Avirox-ST; Canrox-A; FIanzen- 
RX; Kevrox-S; Kevrox-SA; Medirox-A; Roxeptin-ME.

RuAoxacin Hydrochloride ÍSANM, riNNMi 
Hidroclomro de ruAoxacino; MF-934 (rufloxacin); Ruflox- 
ậcine, Chlòrhydrate de; Rụílọxacini Hydrochlorĩdum;

. RuÃọxadno, hidrodoruro de; Py4>n0KcaL|MHa rviflpọxoo'piifl.
9-Flủoro-2,3-dihydro-l0-[4-methỳlpiperazin-1-yD-7-oxò-7H:! 
pyrido[1,23-de]-l ,4-benzothiazinè-5-carboxylic aà d  .hydro- 

; chlonde  ̂ ,
;C,7H,8FN3-OjS,HCI=3999 , ’  , , ,
'Òis — 101363-10-4. (rùÀaxaàn);-: ĩOèoi7-ũ&-7 (rutlọxaan'. 
: tìydrochloride) - - - ■ *
ATC —  J01 MAip. ■ 1.‘ s
■:ATC Vet —  OJ0!MAĨŨ . “
ÙNIỊ — Ỉ643374N6L - ■ '  - "

Proĩile
RuQoxaãn is a Đuoroquinolone antibaaerial w ith proper- 
tles similar to those of dproíloxadn (p. 261.1). It is given 
orally as the hydrochloride in  the tteatm ent o! susceptible

inỉections in a usual inirial dose of 400 mg on the first day 
followed by 200 mg daily thereafter. A plasma halỉ-Uíe of 30 
hours or more has been reported.

Preparations
Propríetary P reparo tiom  (details are given in Volume B)
Single-ingredìent P reparation i. China: Kang Zan {M$t); Qari (-^ 
ý]): ItaL: Monos; Qari; Tebraxint; Mex.: UroDox; Philipp.: Uro- 
dár; ThaL: UroAox.

Saraíloxacin Hydrochloride
IBANM, USAN, rlNNMI
‘À-56620 (saraíloxacin or saraíloxadn hydrochloride); A- 
57135 (saraAoxacin); Abbott-56620 (sáraíloxacìn or saraAox- 
acin hydrochlonde); Hidrơdoruro de saraíloxacìno; Sara- 
Aoxacine, Chlorhydrate de; SaraAoxacini Hydrochloridum; 
Saraíloxacino, h idrocloruro dẹ; Capaộ/iũKCauMHa 
rnflpoxnopnfl.
6-Fluoro-1 -0>fluorophenyl)-1,4-dihydro-4-oxo-7-( 1 -piperaá- 
nyl)-3-quinọlinecaitioxylic acid monohydrochloride. 
CmH,7F2N303.HCI=421.8 :
CAS —  98105-9943' (saradoxacin); 91296-87-6 (saraAoxadn 
hydrochloride). . > . . .
ÚNII — I36JP4Q9DF. _

Proỉile
SaraAoxadn is a Quoroquinolone antibaaerìal tha t has been 
used as the hydrochloride in veterinary medidne.

Sisomỉcin Sulfate ỊBANM, USAN, riNNMị
Antìbiotic 6640 (sisomicin); Rickamicín Sulphate; Sch-13475 
(sisomidn); Sisomlcin Sulphate; Sisdmicina, sulíato de; 
Sisomiđne, Sullate de; Sisomicini Sulfas; Sissomicin Sulphate; 
Sulíato de sisomicina; Cn30MMi4HHa CynbộaT.:
4 -0 -[(2 fí,3 R)-ó5-3 -Amino-6 -aminomethyl-3 ,4 -dihydro-2 H- 
pyran-2-yl]-2-deoxy-6-0-(3-deoxy-4-C-methyl-3-mẹthylarọi- 
hõ-p-L-arabinopyranbsyOstréptamine sủlphate; ^-Deóxy-é^.
0-(3-deoxy-4-C-methyl-3-methylamino-p-L-arabinopyrano- 
syl)-4-0-(2,6-diarnino-2,314,6-tetradeoxy-D-g/ycerữ-hex-4-, 
enopyranosyOstreptamine sulphate.
:CQ9H37N50 7)2.5H2S04=1385.4
C4S —  32385-11-8 (sisorriiạn); 53179-09-2 (sisomicin suìỉate). 
ÁTC —  301GB08.
AĨC Vet —  QJ01GB08.
ÙNII —  K14444371C

Pharmacopoeias. In Chín., Jpn, and us.
USP 36: (Sisomidn Suhate). It loses not more than 15% of 
its vveight on dryũig. 1 mg of sisomldn sulíate has a potency 
equivalent to not less than 580 micrograms of sisomidn 
cãiculated on the dried basis. A 4% sõlution in water of 
sisomidn has a pH oỉ 3.5 to 5.5. Store in ainight containers.

P ro fi7 e

Sisomidn, an antibacterìal produced by Miơữnumospora 
inyoensừ and dosely related to gentamídn CiA, is an 
aminoglycoside vvith general properties similar to those of 
gentamlrìn (p. 304.2). It is given as the sulíate but doses are 
expressed in  terms of the base; 1.5 g of sisomicin sulỉate is 
equivalent to about 1 g of sisomỉdn. The usual dose for 
ađults is 3mg/kg daily given intramuscularly in 2 or 3 
divided doses. It may be given by intravenous inhision if 
necessary.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Singla  íngredient Preparcrtions. ChiníT. Ao Jia Xi (IUioS ); De 
Bao Yi ( « á ỉ í ) ;  Lai Sai ịM%}: u  Sui (M $): Luo u  (»ÍỊ)); 
Gr.: Geonyn; Somaánal; Sosialon; udolin; India: Ensamydn; 
Sisoptin.
Pham iacopoeial P reparalions
USP 36: Sisomidn Suhate Injection.

SitaAoxacin ỊUSAN, 3NNj
DỦ-6859 (anhýdrous sitaAoxacin); DU-6859a (srtaÁoxacin; 

■ sésquihydrate); 'SitaAoxacine; SitaAòxaơrto; SitaẠoxâarùim, 
CMTaộ/ioKcaụviH i lv'
(-)-7-Ì(7S)-7-Amfno-5-azaspiro[2.4]hép't-5-yl]-8-chrorò^-, 
fiuo ro -ì-[(1 R,2S)T2 -fluorocyclopropyl]-Ì,4 xdihydro^4 -9 xc>-3 -Ị 
quinolinecarboxylic acid . ,  ; ,  . .  '-L , i. ũ̂ .. ‘j
C,9HlgCIF2N3O3=409.8 - • ■ - '  ì
CAS —  127254-12-0 (anhydrous íitatìoxaơn); ‘163253-37-0̂ 
(sitadoxaan ‘ morìohydrate); 163253-35-8:(sỉtàfìòxẵcinsẽsộuiĩ 
hydrate) ■ 1

ATC —  301MA21.
ATC Vet—  ŨI01MA21.
UNII —  9TD68Ỉ796G (sitafloxacifí); 3GJC60U4Q8 (sitadoxaan 
anhydrous).

NOTE. Sitaỉloxadn exists in severaỉ hydradon States; the 
name sitaỂoxadn has been used to réỉer to both the 
a n h y d ro u s  s u b s ta n c e  an d  th e  s e s q u ih y d ra te  
(Ct9HijClF2N30 3,lV4Hj0 = 436.8); the latter is known ữi 
Japan as sitaũoxadn hydrate.

P n o ^ /e

Sitaũoxadn is a Đuoroquìnolone that is given orally ỉn the 
ưeatment of susceptible inỉections.

Preparations
PropHetnry Preparoiians (details are given in Volume B) 
Single-ingradicnt Prepo rotions. Jpn: Gracevit; ThaL: GraceviL

S p a rA o x a c in  IBAN, USAN, riNNi 
AT-4140; CF978; 'EsparAoxacino; PĐ-Ì31501; RP-64206; 
SparAoksasiirii; SpHrtìoxacíne; ;Sparfloxacfnúm; CnapộnoK- 
caqMH. '
5-Am[no-1-cyclopropyl-7-(ás-3,5-dimethylpipẽrazin-1-yl)-
6,8-difluoro-114-dihydro-41oxoquinoline-3<arboxylic acid. . 
Ci9H27F2N4Ọ3=3924 ’ .  ' -• -> ’*
CÁS — 110871-86-8, - _ -
ATC —  301MA09 -  .
ATC Vet —  QJ01MA09.
UNII —  Q90AGA787L

Pharmocopoeias. In Chm.

Uses and Administratìon
Spariloxadn is a Quoroquinolone antibacterial with actions 
and uses similar to  those of dproAoxadn (p. 261.2). It is 
given orally for the treatment of susceptible ỉníections in a 
usual dose of 100 to 300 mg ỉn  1 ór 2 divided doses daily. It 
has alsó been tried in tủberculosis. For hirther inỉormation 
on the use of other Auoroquinolones in the treatmerit of 
tuberculosis, see under . Uses and Administration of 
CiproAoxadn, p. 262.2.
General reíerences.

1. Pinch RG, et ai. . eds. Sparũoxaôn: ỉocus on clinicaỉ períormance. J  
AM ònknb ơumoOter 1996; 37 (suppỉ A): 1-167.

2. G ot KL. ữ  aL SparAoracin: t  rèview oi  its antíbacterỉal actMty. 
phannaooldnetỉc propcrtícs, dinlcal efficacy and tolerabilỉty in  Iovrcr 
respỉratoiỴ tract ỉnỉectỉons. Drugs 1997; 53: 700-23.

3. M artin SJ, et aL LevoQoxadn and sparíỉoxacin: ncw  quỉnoỉone 
antỉbiotícs. A m  Ptuơmacoứter 1998; 32: 320-36.

4. Schentag JJ. sparãoxadn: a revỉew. ơ ỉn  Ther 2000; 22: 372-87.

Adverse Effects and Precautiohs
As for Ciproũoxadn, p. 262.2.

Concem over phototoxidty assodated with sparSoxadn 
has led to restriction of its use in some countries; padents 
should be advised to avoid exposure to sunỉight during, and 
for a few days aỉter, sparũoxadn therapy, and to stop the 
drug immediately ư  phototoxidty occurs.

Photosensitivity. In a survey* of the reporting rate ỉor 
phototoxidty assoáated with sparũoxadn in prance. the 
manuỉacturer or the French Pharmacovỉgilance System 
received 371 reports of severe phototoxic reactions during 
the ũrst 9 months aíter marketing oỉ the drug; this 
approxũnateđ to betvveen 4 and 25 times the rate repotted 
for other Ouoroquinolones. In addition to photodermatitis. 
photo-onycholysis has also been reported with spariloxa- 
d n .2

1. PicrAỉte c  ai. The ỉỉnk betvveen sunshỉne and phototoxicity of 
spariỉoxadn. Br J  Om Pharmacol 2000; 49; 609-12.

2. Mahajan VK. Shanna NL. Pboto-onycholysis due to sparũoxacỉn. 
Austrálas J  Dermatol 2003; 46: 104-3.

Interadions
As for CipinHoxadn, p. 264.3.

SparHoxadn does not appear to interact vvith theo- 
phylline or caSeine, nor ivith warfarin or dmetidine. 
Probenedd does not alter the pharmacokinetics of 
sparQoxadn.

Antímicrobial Action
As for CiproBoxadn, p. 265.2.

SparQoxádn is reported to be more active in vitro than 
dproũoxadn against mycobacteria and against Gram- 
positive baaeria, ■ induding Streptococcus pneumoniae. and 
õther sừeptococd and staphylococđ.

Pharmacokinètics
SparĐoxadnis well absorbed from the gastrointestinal tract 
w ith  a bioavailability oi about 90%. Peak plasma

The Symbol t  denotes a preparation no longer actively marketed
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concenưatìons occur 3 to 6 hours after a dose. Sparíloxadn 
is widely distributed into body tỉssues and ũuids, including 
respiratory dssues, but is only about 45% bound to plasma 
proteins. It is metabolised in the liver by glucuronidation 
and has an elũnination halMUe oỉ about 20 hours. It is 
excreted in equal amounts in the íaeces and urine as 
unchanged drug and as the glucuronide metabolite. 
Reíerences.

1. Shimada J, tí  a l  Clinỉcal pharmacoỉdnctics oỉ sparíloxadn. Qin 
Pharmaeokìrttí 1993; 25: 358-69.

2. M ontay G. Phannacokỉnetícs oỉ sparíloxadn ỉn healthy voỉumeers and 
patỉents: a revievv. J  Antímierob ơưm othtr  1996; 37 (suppỉ A); 27-39.

Preparations
Proprietary Preparatíons (details are given in Volume B)

Singie-ingredient Preparatíons. Chàm: Ba sha (C ií); Lang Rui 
(6ESỊ); Sen Ao Xm (SU®:); SenAoXin (ỈÍSItt); Shi Bao Fu 
(tẾ'®í£); Spara (HE&); Sparca (iní#); India: Acúílox; Acus- 
pan Alps; Artispar; Aspan Atospan Bal-Span Bluspar; Canspar; 
Cinospar; Dinon E-Spar; Eíospan Flotome; Floxpar; Guspar; 
Inspan Jugam; Kespan Klaspan Novospan Onespan Ospar; 
Paar Parcy; Seat; Sparbaa; Spardp; Spardac Spardrops; Spar- 
quin; Sparvista; Sparx; Indon.: Newspar; ResQok; Sparos; Jpn: 
Sparat; Rus.: Respara (Pecnapa); Spãrbaa (Cnapốarr); Sparílo 
(Cnapộao); ukr.: Sparílo (Cnapộao).

S p e c t i n o m y c i n  (BAN, riNNì

Actinospectacin; Espectinomicina; Spectinomydné; Spectì- 
nomycinum; spektinomycin; Spektinomysiini; CneKTHHO-
MMLtMH.
Perhydro-4a,7,9-trihydroxy-2-methyl-6,8-bis(methylamino)
pyrano[2,3-6][l,4Íbenzodioxin-4-one.
^ 2 4 ^ 0 7 = 3 3 2 .4
CAS — 1695-77-8 
ATC —  J01XX04.
ATC Vet — QJ01XX04.
UNII —  93AKI1U6QF.

D escrip tion . Spectìnomydn is an antìmicrobial substance 
produced by the growth of Streptomyces spectabilis or by aný 
õther means. v'”

S p e c t i n o t n y c i n  H y d r o c h l o r í d e
IBANM, USAN, riNNMI

Espectinomicina, hidroclorurọ de; Hidrodoruro de especti- 
nomicina; M-141; Spectinomycine, Chlorhỵdrate de; 
Spectinomydnẹ (dichlorhydraté de) pentahydraté; Specti- 
nomycim dihydrochloridum pentahydricum; Spectinomyd- 
ni Hydrochloridum; Spektinọmidn-hidroklorid; spektinomi- 
cino hidrochloridas; Spektinom ycin hydrochlorid; 
Spektinomydndihydroklorịdpentahydrat; Spektĩnomysiinidi- 
hydrokloridipentahydráattị; Spektynomycyny chlorovvòdor- 
eíq Spektynomycyny dichlorovvodorek piẹciowodny; U- 

-18409ẠE; CneKTMHOMMLiMHa TnflpoxnopMfl.
Spectinomydn dihydrochloride pentahydrate. 
Ch H24N207,2HCI3H20=4953 .
CAS — 21736-83-4 (anhydrous speainomycin hydrochloride); 
22189-32-8 (spectinomyớn hydrochloride pentahydrate). '■
ATC —  J01XXỌ4.
ATC Vet —  QJ0IXX04.
IUNII — HWẸ06H303Z (speơinomyơn hydrochloride penịahy- 
drote); 296JEI210Z (anhydrous spectinqmỳcin hydrochlorìde).

P t i a r m o c o p o e io s .  In Chin., E u t . (see p. vii), Int.. Jpn, and us. 
Ph. Eur. 8: (Spectinomydn Dihydrochloride Pentahydrate). 
A substance produced by Sưcptomyces speđabilis or by any 
other means. A white or almost white, slightly hygroscopic, 
povvder. Preely soluble in water; very slightly soluble in 
alcohol. A 10% solution in water has a pH of 3.8 to 5.6. 
Store in  airtight containers.
USP 36: (Spectinomycin Hydrochloride). A w hite to pale 
buff crystalline powder. 1 mg of monograph substance has a 
potency equivalent to not less than  603micrograms oí 
spectinomydn. Freely soluble in water; practìcally insoluble 
in alcohol, in chloroíorm, and in ether. A 1 % solution in 
water has a pH of 3.8 to 5.6. Store in airtỉght containers.

Uses and Administration
Spectinoinydn is used as an ahemative to cephalosporins or 
Đuoroquinolones in the treatment of gonorrhoea (p. 204.2) 
although poor distribution into saliva lúnits its usehiỉness in 
pharyngeal iníections. It has also been used in the treatment 
of chancroid (p. 204.2).

Spectinomydn is given as the hydrochỉoride but doses 
are expressed in tenns of the base. Spectinomycin 
hydrochloride 1.5 g is equivalent to about 1 g of spectino- 
mydn. In the treatment of gonoưhoea it is given by deep 
intramuscular injection as a single dose equivalent to 2 g of 
spectinomydn, although a dose of 4g  may sometímes be 
requữed, divided between two injection sites. Multiple-dose

courses have been used íor the treatm ent of disseminated 
inlections.

Spectinomydn is not eữective against syphilis or 
chlamydial inlections and additional therapy for these 
inlections may also be needed.

For details of doses in  children, see p. 360.2.

Administration in children. Parenteial spectinomydn is 
generally not recommended in  neonates because of the 
presence of benzyl alcohol, a preservative that has been 
assodated with íatalities in neonates due to the 'gasping 
syndrome' (see Neonates, p. 1741.1).

For prophylaxis in neonates bom  to mothers vvith 
gononhoea WHO permits a single intramuscular dose of 
speainom ydn 25mg/kg (maxũnum 75 mg) as an alter- 
natìve to cetuiaxone. The CDC recommends spectinomydn 
as an altemative to cephalosporins in the ữeatment of 
uncomplicated gonorrhoea (p. 204.2) in children beyond 
the newbom period and weighing under 45 kg; a sỉngle 
intramuscular dose equivalent to 40mg/kg of speaino- 
mydn may be given.

Adverse Effects and Precautìons
Nausea, dizziness, íever and chills. insomnia, and urticaria 
have occasionally occurred vvith single doses of spectino- 
mydn. Anaphylaxis has occurred rarely. Milđ to moderate 
pain has been reported aíter inưamuscular injections. 
Alterations in kidney and liver ỉuna ion  and a decrease in 
haemoglobin and haematocrit have occasionaUy been seen 
vvith repeated doses. Although a reduction in urine output 
has been seen after single and multiple doses, spectino- 
mycin has not been noted to produee ỉunctional changes 
indicative of nephrotoxidty.

Spectinomydn is ineííective in the treatment of syphilis 
and patients being ưeated for gonorrhoea should be 
observed for evidence of syphilis.

Interađions

Lithium. For the effect of spectinomydn in patìents receiv- 
ing lithium, see Antimicrobials, under Interactions of Lith- 
ium, p. 433.3.

Antimicrobial Action
Spectinomydn is an aminocyditol antibaaerial that acts by 
binding to the 30S subunit of the bacterial ribosome and 
ỉnhibiting protein synthesis. Its activity is generally modest, 
panicularly against Gram-positive organisms. Anaerobic 
organisms are mostly resistant. Various Gram-negative 
organisms are sensitìve, indudỉng many enterobaaeria and 
also Haemophilus ducrcyi, and it is particularly eữecrive 
against Neisscria gononhoeat. Aỉthough generally barterio- 
static, spectìnomycin is bacteriddal against susceptible 
gonococd at concentrations not m uch above the MIC.

Resistance may develop by chromosomal mutation or 
may be plasmid-mediated in some organisms; resistant 
gonococd have been reponed dinically, notably in the Far 
East, but in most parts of the world resistant neisserial 
strains have been uncomnion to date.

Phanmacokinetics
Spectinomydn is poorly absorbed orally but is rapidly 
absorbed aíter the intramuscular injection of the hydro- 
chloride. A 2-g dose produces peak plasma concenưations of 
about lOOmicrograms/mL at 1 hom  while a 4-g dose 
produces peak concenơations of about 160micrograms/mL 
at 2 hours. Therapeutic plasma concentrations are 
maintained for up to 8 hours. Distribution into saliva is 
poor (which limits its value in pharyngeal gonorrhoea). It is 
poorly bound to plasma proteins. Spectinomydn is excreted 
in an active form in the urine and up to 100% of a dose has 
been recovered vvithin 48 hours. A hall-liíe of about 1 to 3 
hours has been reported; it is prolonged in patìents with 
renal impaữment. Spectinomydn is partially removed by 
dialysis.

Preparations
Propríetary Preporqtiom (details are given in Volume B)

Single-ingredient Preparations. Austrat.: Trobiánt; Betg.:
Trobidn; Ckina: Shubeitinuo (ữ iỉỉẩS I); Trobidn ( tì£ 'f i) ; 
Zhuo Qing (^W ); Fr.: Trobidne; G r Trobidn; Bong Kong: 
Kirin; Trobidn; ĩndia: Myspeq Spectin; Trobidn; Mex.-. 
Trobidn; Rus.: Kirín (Khphh); Trobidn (TpoổHUHH); S.Afir.: 
Trobidnt; Singapore. Trobidn; Spain: Kempit; Thai.: Trobidn; 
Vabidnf.

Phaimocopoeial Preparatioru
USP 36: Spectinomydn for Injectable Suspension.

S p i r a m y c i n  IBAN, uSAN. riNN)

.Ẽspiramidna; H-5902; NSC-55926; NSC-64393 (spirạmyci V 

.hydrochlorìde); RP-5337;:Splramldn;. Spiramídnãs; Spiram • 
■sin; Spirarnydne; Spiramyđnum; Splramysịini; CnnpaMnqnh; 
Ạ mixturế comprised príndpallý óf. (4/?ÌS^S,7fl,9fi,Ì0fl,16fl!
(1 lf,13£)-6-[(0-2,6-dideoxy-3-C-methyl-a-L-r/bo:hexopyranc 
syl)-(1 — 4H3,6-dideoxỹ-3-dimethytaminb-(3-D-glủcòpyránc 
syl)oxy]-7-fornnylméthyl-4-hydroxy-5-rnethdxy-9,16 ■ 
dimethyl-1Ổ-[(23,4,5-tetradeoxy-4-dimethylamino-D-e/yt/irc ■ 
hexopýranosyl)oxy]oxacyclohexadeca-í Ĩ,13-dien-2-on '■ 
(Spiramycin I).

. Co H74N20 14==843.1
CĂS-  8025-81-8 .
ATC —  J01FA02.
ATC Vet— QJ01FA02; 0151FA02.
UNII — 710DY0V87H (spiramyán); 033ECH6IFG (spiramỳdn I : 
Ọ5298J5WMU (spiramycin II); 0NHE9TR193 (spiramycin III);

Ptiarmàcopoeias. In Eur. (see p. vii). Also in BP(Vít).
Jpn indudes Acetylspiramycin.
Ph. Eur. 8: (Spữamydn). A macTolide antibiotic product d 
by the grovvth of certain strains of Streptomyces ambofaáens f r 
obtained by any other means. The potency is not less tha 1 
4100units/mg, calculated with relerence to the driei 
substance. A vvhite or slightly yellowish, slight;/ 
hygroscopic powder. Slightly soluble in vvater; free y 
soluble in alcohol, in acetone, and in methyl alcohol. y 
0.5 % solution in methyl alcohol and vvater has a pH of 8.513 
10.5. Store in aiitỉght containers.

Uses and Administratíon
Spiramydn is a macrolide antibacteríal that is used similar y 
to erythromycín (p. 292.1) in the treatment of susceptib e 
bacteríal iníections. It has also been used in the protozo. 1 
iníections cryptosporidiosis (p. 923.1) and toxoplasmos s 
(p. 926.1).

Spữamydn is given orally as the base or inưavenously í  s 
the adipate; it has also been given rectally as the ađipati'. 
The usual oral adnlt dose is 6 to 9 mỉlỉion units daily, in 2 t r 
3 divided doses. Doses of up to 15 million units have bee i 
given daily in divided doses for severe inlections. A dose ( f 
1.5miUionunits of spừamydn may be gi ven by slo'v 
ỉntravenous iníusion every 8 hours; in severe inlection th e 
dose may be doubled.

Spiramydn is avaiỉable in combination preparations vvit 1 
metronidazole in some countríes.

Acetylspiramydn is also used.

Revievvs.
ỉ . Rubinstein E  Keller N. Spỉraraydn renaissancc. J Antimicrob Chemoth T 

1998; 42: 572-ố.

Adverse Effects and Precautíons
As ỉor Erythromydn, p. 293.1.

The most ỉrequent adverse eữects are gastrointestin, 1 
disturbances. Transient paraesthesia has been reportei 
duiing parenteral use.

Porphyria. The Drug Database for Acute Porphyria, con - 
piled by the Nonvegian Poiphyria Cenưe (NAPOS) an 1 
the Poiphyria Centre Svveden, dassihes spừamydn as 
probably not porphyrlnogenic; it may be used as a drug < f 
tírst choice and no precautions are needed.1 

1. The Drug Database ỉor Acute PorpbyTÍa. Avaiỉabỉe at: http://wwv . 
drugs-porphyna.org (accessed 17/10/11)

Interactions
For a discussion of drug interactions of macrolid: 
antibacterials, see Erythromydn, p. 294.2.

Spữamydn is reported to have little or no effect o 1 
hepatic cytođưome P450 isoenzymes and may thereíorĩ 
produce fewer interactions than erythxomydn with othe r 
drugs metabolised by this enzyme System (see M echanisn, 
under Interactions of Erythromydn, p. 294.2). The lack c f 
interactions between spữam ydn and theophylline an 1 
ddosporin would appear to support this. Nevertheless, 1 

report of torsade de pointes in a patient with a congenit; 1 
long QT syndrome durỉng ưeatment vvith spiramydn an i 
mequitazinel suggests that caution is still needed.

Reduced plasma concentrations of levodopa have bee 1 

reported w hen given with spiramydn (see p. 908.1).
ỉ . Verdun p, et tứ. Torsades de poinies sous traitem ent par spừamytíne * I 

m équitaàne: à propos d 'u n  cas. Arđi Mal Cocvr Vaùs 1997; 9<h 103-6.

Antimicrobial Actíon
As for Erythromydn, p. 295.1, although it is somevvhat less 
active in vitro against many spedes. It is active againít 
Toxoplasma gortdii.

AJ1 cross-reíerences reíer to entries in Volume A

http://wwv
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Pharmacokinetics
Spiramycin is incompletely absorbed from the gastrointest- 
inal tract and absorption is reduced by iood. It is vviđely 
dlstributed into tissues, although it does not cross the blood- 
brain barrier. Spiramyòn crosses the placenta and is 
distributed into breast milk. Plasma protein binding ranges 
hom  10 to 25%. An oral dose of ómillionunits produces 
peak blood concentrations oỉ 3.3 micrograms/ mL aftei 1.5 to 
3 hours; the halỉ-liíe is about 5 to 8 hours. High tissue 
concenưations occúr and pèrsist long after the plasma 
concentration has tallen to low levels.

Spiramycin is metabolised in  the liver to actỉve 
metabolites; substantial amounts are excreted in the bile 
and about 10% in the urine.

Preparatìons
Propríetary Preparations (details are given in Voluine B)

Sngle-tngredient Preporotions. Arg.: Rovamyđne; Austria: 
Rovamydn; Belg.: Rovamydne; Braz.: Rovamidna; CancuL: 
Rovamỵdne; China. Fa Luó (feỹ); Puluxian (lÈBÍlli); Yi Nuo 
Xin (ìPtì£J0C); Cz.: Rovamỵdne; Fr.: Rovamydne; Ger.: Rova- 
mydne; Selectomydn: Gr.: Rovamydne; Hong Kongi Rovamy- 
dne; Hung.: Rovamydne; Indicr. Rovamydn; Indon.: Ethirov; 
Hypermycint; IsmacroL' Medlrovt: Osmydn; Provamed; Rofa- 
dn; Ròvadin; Rovamydne; Sorov; Spirabiotìc Spiradan; Spir- 
anten Spirasin; Varoc Vipram; Israel: Rovamydne; Ita l: Rova- 
midna; Spiromixf; Malaysia: Rovamydne; Mex.: Provamidna; 
Neth.: Rovamydne; Norw.: Rovamỹdn; Pkữipp.: Rovamax; 
PoL: Rovamydne; Port.: Rovamydne; Rus.: Rovamydne 
(PoBaììontKH); singapore. Rovamydne; Spain: Dicotvin; Rova- 
mydne; Switz.: Rovamydnet; Thai.: Rovamydne; Spiradnt: 
Turk.: Rovagyl; Rovamydne; vkr.: Rovadd (PoBauna)t; Rova- 
mydne (PoBaMHUHH); Starket (CTapKer); Veneĩ.: Provamidna.

MuttHngredient PreparaHora. Arg.: Estilomidn; Braz.: Periodon- 
ál; Fr.: Bi Missilon Birodogyl; Missilor; Rodogyl; Malaỵsia: 
Rodogyl; Mex.: RodogyL' Spain. RhodogiL .

Streptom ycỉn  IBAN, riNNỊ 
■ Estreptomicina; Streptomisin; Streptomycine; Streptomyci- 
num; Sữeptomysỉini; CrperĩTOMMLiMH.
0-2-Deoxy-2-methylamino-a-L-glucopỳranosyl-(1 —-2)-0-5- 
dẹoxy-3-C-formyl-ạ-L-lyxofuranosyK1 — 4)-Nỉ,A/ỉ -diarnidino- 
D-stréptamine.
C21H39N70 12=581.6 
CAS —57-92-1.
ẠTC —  A07M04; J01GA0I. .
ATC Vet — QA07M04; QJ01GA0Ỉ.
UNII —  Y45QS07308.

D escrip tion . An antũnicrobial organlc base produced by 
the grovvth of certain strains of Streptomyas grừeus, or by any 
other means.

Streptomycin Hydrochloride ỊBANM, iINNMI
Hidrọclorurò de ẹstrẹptornicina; Streptomydne, Chlorhy- 
drate de; Streptomycini Hydrochloridúm; CTpenTOMMLỊMHa 
rviflpowiopnfl.
C2,H39N7O1j3HCI=691j0 
CAS —  6160-32-3.
ATC —  A07AA04; J01GA0ĩ. V,
ATCVet— QA07AA04; QJ01GA01.
UNII — 8P33189592.

Streptomycin Sulfate IBANM, riNNMi
Esữeptomicina, sulíato de; Streptorricino sulíatas; Strepto- 
mycin Sesquisulphate; Streptomycin sulíát; Streptomycin 
súlphate; Streptõmycine, siitíãtẹ đe; Streptomycini sulías; 
StreptomycinsuHat; Strèptomycyhy ậarczan; Stréptomysiini- 
sulíaatti; Suìfato dè estreptomicina, Sztreptomicin-szulfat; 
CTperTTOMnqMHá CýnbộaT.
(02^3^70,j)j3H2S04=H57.4 
CAS.—3810-74-0.
ATC — A07AA04; M31GA01. ■■ '
ATC Vec — QA07AA04; QJ0ỈGA01.
UNII — CW25IKJ202.

Ptiarmacopoeias. In Chín., Eur. (see p. VĨĨ), Int., Jpn. us, and 
Vĩet.
Ph. Eur. 8: (Streptomydn Sulỉate). A white or almost white, 
hygroscopic povvder. The potency is no t less than  
720units/mg, calculated w ith reíerence to the dried 
substance. Very soluble in vvater; practlcally insoluble in  
dehyđrated alcohol. A 25 % solution in water has a pH of 4.5 
to 7.0. Store in airtight contalners.
USP 36: (Streptomydn Sulíate). A white or practically 
white, hygroscopic povvder; odourless or with not more 
than a íaint odour. It has a potency equivalent to not less 
than 650 micrograms and not more than 850 miCTOgrams of 
streptomydn per mg. Freely soluble in  water; very slightly

soluble in alcohol; practically insoluble in chloroíorm. A 
solution in water containing the equivalent of sưeptom ydn 
20% has a pH of 4.5 to 7.0. Store in airtight containers.

IncompaHbility. Streptomyán sulíate is incompatible with 
adds and alkalis.

Uses and Administration
Sưeptomydn is an aminoglycoside antìbacterial mainly 
used with other antimycobacterials. in the treatm ent of 
nontuberculous mycobaaerial iníections and tuberculosis. 
It is given during the initial phase of treatment in  those with 
tuberculous meningitis and Ũ1 those previously tteated for 
tuberculosis. Streptomycin has been used, w ith a penicillin, 
as an altemative to gentamidn in the ưeatm ent of bacterial 
endocarditis. Streptomydn is etíectíve in the treatm ent of 
plague, tularaemia, and, with a tetracydine, in brucellosis. 
It has also been used, with other drugs, in various other 
inỉections induding mycetoma and Whipple's disease. For 
details of these iníections and their tieatment, see under 
Choice oí Antibaaerìal, p. 172.2.

Streptomydn is mostly used as the sulỉate bu t doses are 
expressed in terms of the base; 1.25 g of sưeptom ydn sulỉate 
is equivalent to about I g of Stteptomyđn. It is given by 
intramuscular injectíon.

In the treatment of tuberculosis, streptomydn is given 
in usual adult doses of 15 mg/kg daily, up to a maxũnum of
1 g daily. The maxúnum daily dose should be teduced to 500 
to 750 mg in adults aged over 40 years, and in  those 
weighing less than 50 kg. Dosage should also be reduced in 
those with renal impairment, in vvhom plasma-drug 
concentratìòn should be monitored. Streptomydn may also 
be given at the same dose as part of an intermittent regimen
2 or 3 times weekly. It has been given by the intrathecal 
route, together with inưamuscular dosage, ỉor tuberculous 
meningitis, but this is no longer recommended.

In the treatment of o th e r in íections, streptomydn has 
been given in usual adult doses of 1 to 2 g daily in divided 
doses, depending on the susceptibility and severity of 
iníection.

For detaiis of doses in children, see p. 361.2.
In aỉl patients dosage should preíerably be adjusted 

according to plasma-streptomycin concentrations, and 
particulariy vvhere ỉaaocs such as age, renal impairment, 
or prolonged therapy may predispose to toxidty. The course 
oE treatment (other than in tuberculosis) should usually be 
limited to 7 to 14 days, and peak plasma concentrations 
should be betvveen 15 and 40 micrograms/ml and trough 
concentrations below 3 to 5 micrograms/mL or belovv 
1 microgram/mL in renal impairment or in those over 50 
years of age. For discussion of the methods used to calculate 
aminoglycoside dosage requữementỉ, see Administration 
and Dosage under Gentamidn Sulíate, p. 305.2.

Streptomydn has also been used as the hydrochloride, 
the pantothenate, and as a complex with caldum  chloride.

Adminiỉtratkxi in children. For the ưeatm ent of tuber- 
culosis in children bom  1 m onth of age, streptomydn is 
given by intramuscular injeaion and vvith other antimy- 
cobacterìal drugs. The American Academy of Pediatrics1 
suggests a dose of sưeptomydn of 20 to 40mg/kg (tó a 
maxũnum of 1 g) daily, while the BNFC suggests a dose of 
15mg/kg (also to a maximum o! lg ) once daily. WHO 
recommends a dose of strcptomydn of 12 to 18mg/kg 
once daily or three times a week.

streptom ydn is given vvith doxycycline for the ưeatm ent 
of brucelỉosừ. In children aged 1 month and older the BNFC 
suggests a dose of streptomydn of 5 to lOmg/kg every 6 
hours or the total daily dose may be given in 2 or 3 divided 
doses.

Streptomydn is given by intramuscular injection for the 
treatment of othêr inỊtctìom in children in doses of up to 
40 mg/kg daily (to a maximum of 1 g daily) in divided doses 
for 3 to 7 days, depending on the susceptibility and severity 
of iníeaion.

1. American Academy oi Pedỉatiics. 2012 Rỉd Boũk: Rrport c Ị ú ĩt Cũmmìĩĩet 
on In/ectious Diseasa, 29th eđ. Eỉk Grove VUlagc, niipois, USA: American

• Acađeray of PediatrỉcSa 2012.

M éniẻre'ỉ disease. Streptomydn and gentam idn have 
been used for medical ablation in advanceđ Ménière's dis- 
ease (p. 611.2). Systemic treatment has generally been 
limited by the development of chronic ataxia and oscillop- 
sia (osdllating Vision). Hovvever, streptomydn sulíate 1 g 
tvvice daily by intramuscular injection on 5 days each 
week for 2 wẽeks, repeated as necessary to a total dose of 
up to 60 g,ư  or l g  tvvice daily for 5 days, íọllovved ư 
necessary by a íurther 3 days of treatment in  the second 
vveek,3 has produced imprõvements in vestibular symp- 
toms vvithout hearing loss in  patìents w ith Mémère's dis- 
ease. Local (intratympanic) ũỹections have also been 
tried,4 but gentamidn ỉs considered to be less toxic and is 
now generally preíerred.

1. Shea JJ, e t a ỉ. Long-term results o í Iow dosc ỉntramuscuUr streptom ydn 
for M énỉère's disease. Am J  Otol 1994; 15: 540-4.

2. Baỉyan FR. t í  aĩ. Titratíon sưeptom ydn therapy ỉn M enỉere's đỉsease: 
long-tcrm results. Otolaryngoỉ Head Neck Surg 1998; 118: 261-6.

3. Graham MD. Bilateral M eniere's disease: treatm ent with Lntramuscular 
ciưation screptomycin suỉtate. Otoỉaryngol ơin North Am  1997; 30: 1097- 
1100.

4. Beck c  Schmỉdt CL. 10 Years oỉ erperience w ith ỉnơatympanally 
applỉed streptom ydn (gentamydn) ỉn the therapy of Morbuá Menỉèrc 
Anh Otorhùtolaryngoi 1978; 2 2 1 : 149-52.

Adverse Effeds, Treatment, and Precautions
As for Gentamidn Sulíate, p. 306.2. Like gentamidn the 
ototoxic effects of streptomydn are mainly vestibular rather 
than auditory. Ototoxidty has been seen ỉn inỉants whose 
mothers had been gỉven streptomydn durìng pregnancy. 
Hovvever, streptomydn is reported to be somevvhat less 
nephrotoxic than the other aminoglycosides.

Paraesthesia in and around the moutb iỉ not uncommon 
after intramuscular injection of Stteptomỵdn, and ọther 
neurological symptoms, Induding penpheral neuropathiesi 
optic neurìtis, and scotoma have occasionally occurred. 
Intrathecal use has resulted in symptoms of meningeal 
inAammation induding radiculitis, arachnoidỉtis, nerve root 
pain, and paraplegla, and some recommend that it be 
avoided. The risk of neurotoxic reactions ís greater in 
patients with renal impairment or pre-renal azotaemỉa.

Hypcrsensitivity skin reactíons are reported in about 5% 
of patients, and eosinophilia may occur. There have been 
reports of Stevens-Johnson syndrome, toxic epidermal 
necrolysis, severe exíoliatìve dermatìtis, and anaphylaxỉs. 
Sensitisation is common among those who handle 
sưeptomydn occupationally. Topicaỉ and inhalational use 
of streptomydn should be avoided. ư  necessary, hyper- 
sensitivity can usualỉy be overcome by desensitlsatíon. 
Aplasdc anaemia and agranulocytosis have been reported 
rarely.

Aỉthougb soutces differ, it is usually suggested that peak 
plasma concentrations should be between 15 and 
40 micrograms/mL, and trough concentrations below 3 to 
5 mlcrograms/mL; in the UK the BNF recommends that 
trough concentrations in excess of 1 microgram/mL should 
be avoided in those over 50 years of age or those with renal 
impairment. A total cumulatìve dose in excess of 100 g may 
be assodated with a higher inddence of adverse eíỉects and 
should only be exceeded in exceptional drcumstances.

Breost feeding. No adverse eSects have been seen in 
breast-fed iníants tvhose mothers were receiving strepto- 
mydn, and the American Academy of Pedíatrics considers1 
that it is thereỉore usưally compatible with breast íeeding.

I .  American Academy o ỉ Pedlatrics. The transíer of đrugs and  other 
chemỉcaỉs into human mlDc. M ia tr ia  2001; 10 8 : 776-89. [Retỉred May 
2010] Correcttoo. ữùL; 1029. Aỉso avaỉlabỉe ac  http://aappoỉỉcy. 
aappũblỉcađons.org/cgiycontem/fuU/pedlatrics%3bl08/3/776 {accessed 
28/05/04)

HancDing. Streptomydn may cause severe dermatitis in 
sensitised persons, and pharmadsts, nurses, and others 
who handĩe the drug hequently should wear masks and 
rubber gloves.

Interađỉons
As for Gentamidn SuUate, p. 307.2.

Antimicrobial Actìon
Streptomydn has a mode of action and antimicrobial 
spearum  similar to that of gentamidn (p. 307.2), although 
most sơains of Pseudomonas aeruginosa are resistant. It is 
eííective against Yersinia pestis, Franásella tuỉartnsừ, and 
Brucella spp. Sơeptomydn has particular activity against 
Mycobađerium tubtrailosis.

Resistance to streptomydn has oíten been reported and 
may develop in strains vvhich are initially sensitive vvithin a 
few days or weeks of beginning therapy. The vvidespread 
emèrgence of resistance has largely halted its use in 
inlections due to the common Gram-negative aerobes. 
Primary resistance in M. tubercuĩosừ is relatively uncommon 
in the UK and USA but may be seen in a third or more ol 
cases in the Far East.

Both lovv-level and high-level resistance have been 
reported; the latter is thought to be due to m utation of the 
ribosomal binding site of the antibiotic and cannot be 
overcome by the synergistic use of another drug such as a 
beta lactam, vvhereas stralns with moderate resistance due 
to decreased uptake or permeability of Stteptomydn niay 
respond to combined use.

Organỉsms resistant to íramycetin, kanam ydn, neo- 
mydn, and paromomydn usually show cross-resistance to 
streptom ydn, although stteptom ydn-resistant sơainí 
sometimes respond to one of these drugs.
Reíerences.

1. Cooksey RC, t í  aỉ. Characterizadon of sưeptom ydn resỉstancc 
mechanỉsms among M ycobaaerium  tubercukKis ỉsoỉates £rom patỉenc 
ỉn New York City. Antânicrob Aỹtnỉs Qưmothtr 1996; 40: ỉ 186-8.

2. Ho YH, t í  ai. In-vitro actìvỉtíes of amỉnoglycosỉde-amỉnocydỉtoỉs agaỉnsi 
mycobacteria. J  Antùrtícrob ơưmother 1997; 40: 27-32.

The Symbol t  denotes a preparation no longer actively marketed

http://aappo%e1%bb%89%e1%bb%89cy
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Pharmacokinetics
As for Gentam idn Sulíate, p. 307.3. Aíter imramuscular 
injectìon of sưeptom yđn. peakplasma concentrations occur 
in  0.5 to  2 hours but the time taken and the concenơation 
attained, which may be as high as about 50 micrograms/mL 
after a  dose of lg , vary considerably. The half-life of 
streptomycin is about 2.5 hours. About one-third of 
streptomydn in  the drculation is bound to plasma proteins. 
It is rapidly excreted by glomerular filưatíon and the 
concentration of streptomydn in the urine is oíten very 
high, w ith about 30 to 90% of a dose usually being excreted 
within 24 hours. It is distributed into breast milk.

Preparatìons
Proprietary Preparations (details are given in Volume B)
Single ingradienl Preparotionỉ. Cz.: Strepto-Fatol; Ger.: Sơepto- 
Fatolf; Strepto-Hefaf; Indừt: Ambistryn-S; Cipstryn; Isos; Mex.: 
Bucomicinat; Suttestrep; S~A.fr.: Bio-Strep; Solustrep; Thai.; 
Strepto.
MuiK-ingredient Preparationi. Arg.; Esưeptocarbocaftiazol; 
Estreptocarbocaftiazol; Gr.: Polypictine; Mex.; Aguipental; 
Port.: Bienterico+.
Pharmocopoeial Preporations
BP 2014: Streptomycin Injection;
USP 36: Streptomycin for Injection; Streptomycin Injection.

S u c c in y ls u lfa th ia z o le  /BAN, riNNi 
SuccinilsoỊfatrazolo; Succinilsulfatiazol; Succinylsulfathiazol; 
Succinyisulfathiazolum; Succinylsulfathiazolum Monohydri- 
curri; Succinylsulfatiazol; Succinylsulphathiazole; Sukcinilsul- 
fatiazolás; Sukdnyl5ulfathiazoI monohydrát; Suksinyylisulta- 
tiatsoli; Szukcỉnilszulfatiazol; CyKiịHHnncy/ibệaTuaaon. 

!4-(1,3-Thiazol-2-ylsulphamoyl)succinánilic acid mono- 
hydrate..
^ 3Ht3N3Õ5S2,H20=3734 :
CAS—116-43-8 (anhydrous sucdnylsulfũthiazole).
ATC —  A07AB04. ;
ATC Vet — QA07AB04.
UNII —  RSS864704S (sucdnylsulfathiazole); HM7KỈ80JZ9 
(succinylsulfathìazole monohydrate).

ProỉỊle ̂
Sucdnylsulfathiazole is a suHonamide with properties 
similar to  those of sulỉamethoxazole (p. 367.2). It is poorly 
absorbed and has been given for its antibacterial activity in 
the gastrointestinal tract.

Preparations
Propõetary Preparations (details are gìven in Volume B) 
Multi-ìngredient Preparotioni. Venez.. Guanicar.

Sulbactam IBAN, riNNi
CP-45899; Sulbactamum; Sulbaktaami; Sulbaktam; Cy/ibóaK- 
ĩaM. ■
Penicillanic acid 1 ,1 -dioxide; (25,5fl)-33-Dimethyl-7-oxo-4- 
thia-l-azabicyclo[3.2.0]heptane-2-carboxylic acid 4,4- 
dịoxidé. 7 .'.
C8H„N05S=233.2 
ÓÁS —  68373-/4-8.
ATC —  J0ỈCC01.
ATC Vet — QJ01CC0l ;
UNII —  S4TF6I2330.

PivsulbcKtam IBANI
CP-47904; Sulbactam PỊvoxil (USÀN); riuBcytibỗaKraM. 
Plvaloyloxymethyl penicillanate 1;l-dioxidé. 
CmH21N07S=347.4 ■ ■
C4S —  69388-79-0.
UNII — 2X0WTA96KK

Sulbactam Sodium ỊBANM, USAN, rlNNMI 
CP-45899-2; Natrii Sulbactámum; Sulbactam-Natrium; Sul-. 
bactam sódico; Sulbaữam Sodique; Sulbactamum natricum; 
Sulbaktaaminatrium; Sulbaktam sodná s SỦI; Sulbaktam 
sodowy; Sulbaktamnatrium; Haĩpníi CynbỗaKTaM. 
C8H!0NNaOsS=255.2 
CẠS — 69388-84-7.
ATC — J0ỈCG01.
ATC Vet —  QJ01CG01.
UNII —DKQ4T82YE6.

Pharmacopoeias. In Chin., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Sulbactam Sodium). A vvhite or almost vvhite, 
hygroscopic, crystalline powder. Freely soluble in vvater;

very slightly soluble in alcohol; sparingly soluble in ethyl 
acetate. It is freely soluble in diluted adds. A 5.0% solution 
in water has a pH of 4.5 to 7.2; ií the substance is sterile: 5.2 
to  7.2. Store in aữtight containers.
USP 36: (Sulbactam Sodium). A white to off-white 
crystalline povvder. It contains not less than 886 micrograms 
and not more than 941 microgram of sulbaaam  per mg, 
calculated on the anhydrous basis. Freely sòỉuble ỉn water 
and in dilute add; sparingly soluble in acetone, in 
chloroíorm, and in ethyl acetate. Store in airtight 
containers.

ProỊỊỊe
Sulbactam is a penidllanic add  suUone with beta-lactamase 
inhibitory properties. It is active against Neisseriaceae and 
Aànetohaứer baumaniì, but generally has only weak 
antibaaerial activity against other organisms. It is an 
irreversible inhibitor of many plasmid-mediated and some 
chromosomal beta-Iactamases and has a simìlar spectrum oỉ 
beta-Iactamase inhibition to davulanic add (p. 268.3), 
although it is regarded as less potent. Sulbaaam can 
therefore enhance the activity of penicillins and cephalo- 
sporins against many resistant strains of bacteria.

It is given with ampidllin (p. 218.2) in the treatment of 
iníections where beta-laaamase production is suspeaed. 
Sulbactam is poorly absorbed ừom  the gastiointestinal tract 
and is given by injection as the sodium salt. The 
pharmacokinetics of parenteral sulbaaam and ampidllin 
are similar. For oral use the mutual prodrug sultamicillin 
(p. 371.1) is available in some countries. Sulbactam is also 
given orally as the pivoxil derivative, pivsulbactam, with 
am oxidllin . Sulbactam has also been given with 
cefoperazone.
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Breast ỉeeding. Although sulbactam is distributed into 
breast milk in small amounts,1 no adverse eííects ha ve 
been seen in  breast-fed inỉants and the American Acad- 
emy of Pediatrics considers that it is usually compatible 
with breast {eeding.3

1. Pouldỉ G, et ai. Suỉbaaam  kineiics and excretíon lnto breast milk in 
postpartum vvomen. Cỉin Pharmacoỉ Ther 1985; 38: 692-6.

2. American Academy of Pedỉaưics. The m n s íe r oí drugs and oiher 
Chemicals ỉnto hurnan milk. Pediaữia 2001; 108: 776-89. [Retỉred May 
2010] Correctíon. ibid.; 1029. Also avaỉlable at: http;//aappoiicy. 
aappubhcatlons.org/cgi/comem/fun/pediauics%3b 108/3/776 (accessed 
28/05/04)

Preparations
Proprietory Preporotiom (details are given in Volume B)

Single*ingredient Preparationí. Austrìa; Combacum; china; 
Lianke (KõT); Ger.: Combactam; India; Gefritz-S; Indon.: Cefo- 
jea; Spain; Betamaz; T u r k Ampisid; B-Laktam.
Multi-ingredĩent Preporatiom. Arg.: Aminoxidin Sulbaaam; 
Ampi-Bis Plus; Ampigen SB; Dandtil SB; Prixin; Triíamox IBL 
Duo; Triíamox EBL; Unasynat; Austria: Unasyn; Braz.; Com- 
bactan; Sulbamox; Triỉamox; Unasyn; ơtữe: Auropennz; Sulba- 
mox; Sulperazon; Unasyn; china: Bai Ding (ỀíSỉ); Bei Shu Lin 
(í&ẩíík); Dalipaịtan (ÌẺA9Sfl); Dexiao Fanlin (R,#);
Fengpaixin (ẼkiKSf); Fumaixin (^ ẩ tít ) ; Haishubi (ỈS S ^ ); 
Han Guang (ÌXdt); Jia Luo Tan (/É#£fi); Kai Wẹi Ke (0145ÕT); 
KaiLin (JF#); Kaisheng (SIS); Kang Li Shu Lai Qie
Li (SE-BOÍU); Li Ke Duo (,ý]°ĩ£); Ujunpaishu (?<JSíRỈĨ); Lin- 
glanxĩn (I4S®C); Li tan (A fi); Pai Shu (Mữ);  Pu shu (Sĩ f ) ;  
Ruipuxin shu An Xin (4fX9r); shu Sa L in J ỉ ĩF # ) ;
shuanxilịn ( ỉĩS H Ík ); shudi shutabituo ( ỉ ĩ t t ^ S ) ;
Stanyn (ÌÈS‘f ) ;  Sulperazon (ÌĩHìSí); Trifamox IBL 
Unasyn (ttãíSr); Wei Qi Da (aĩííìẳ); Xi Lin (S # ) ;  Xian 
Qiang (5feS); Xianjie (5feM); Xianpu (5fe#); XianshuJ4c&); 
Xidilin (H ií# ) ;  Xin An Lin (Ẩ ts# ); Xin Junbizhi (SiSiỂi-ỉẾ); 
Xinkuabdn (S ítttt) ; Xinruipuxin (R SlfJít); Xintemie (Srlặ 
3^); XinzhỊjun (Sfỉofi); Yi Jun (—S ); Yi Tan ( ă S ) ;  Zetong 
(#H ); Cx.; Bitammon; Sulperazon; Unasyn; Fr.: Unadm; Ger.: 
Ampidllin compt; Unadd; G r Begalin-P; Demotine; Hong 
Kong; Sulperazon; Unasyn; Hung.: Unasyn; India; Acticef-SB; 
Adesul; Afzone-S; Alitax-S; AlkaceH-S; Alnace{-S; Amceft-S; 
Amisub Ampitum; Ampy S; Ampysut Apozone-S; Arifzon-SB; 
Arixon-SB; Atozon-S; Augtax; Avceỉ-S; Avicef-S; Axocare-S; 
Axon-SB; Axone-SB; Axtrum-S; Battídd-CS; Baaocel; Bano- 
nìs; Baaorus; Baaosul; Bahutceỉ-SL; Betamp; Big-Tum; Broad- 
cef-S; Bumex; C-Bact C-Battum; C-Fort; C-Lactum; C-Tab-SB; 
C-Tum; Cadcef-S; Cadizone-S; Cafage-S; Cafazone-S; Cameo-S; 
Cearium; Cebac Cebactum; Cebanex; Cebect; Cef-S; Ceíac 
Ceíactam; Ceỉaday-S; Cefalin-S; Cefanữal-S; Ceíasul; Ceíbect; 
Ceídn-SB; Cefdinex-SB; Cefglobe-S; Cefina-SB; Cefjoy; Cefla;

Ceímate; Celmol-SF; Ceíobac; Cefobel-S; Celobeta; Ceíoden 
SB; Cefogard-S; Ceíom-S; Cefonet-S; Ceíonex; Ceíorex; Ceíos 
S; Ceíosaĩ; Celosul; Ceíosun S; Cefozed-S; Ceípar SB; Ceírobac 
tum; Ce&osan; Cefrose-S; Cefset-S; Cefsine-S; Ceítichek; Cefto 
cin; Ceftop; Ceftraset-S; Ceftril-S; Ceítrimax; Ceftrol-S; Cefum 
Ceíup; Cefurax-D; Ceỉurin; Cefwon-S; Ceízon SB; Cefzone-S 
Cefzox-SF; Cepoxit-S; Ceptazo-S; Ceprozone-S; Cerazone-S 
Cesal; Cetriax-S; Ceuone-S; Cezon-S; Cezone Plus; cham 
pione-S; Chủndf-S; Cindox-S; Cis-SL; Cizon-SB; Corcef-SB 
Cotyx-S; CSI-S; CT Ceff SM; CT Spar SM; CTrisana-SB; Cucel 
S; Cucef-S; Curemax; Cuxone-SL; Dalcefa-SB; Deceí; Deczone 
S; Dewcef-S; Duotax; Duozone; Effimax Plus; Eftanu-S; Ekcef 
S; Emtri-S; Estxone-SB; Evacef-S; Extaceỉ-XL; Finetriax-S 
Fofone-S; Formic; Forone-SB; Fro-Cef; Frone-SL; Fuzosul 
Fytobact; Geminate Plus; Glen-SB; Glicef-S; Gloriax-SB; Gra 
mocef-S; Hocef-S; Hosizone; Ifytrox-SB; Imex; Inbac Kit; Incel 
SB; Indobaa; Indocef-SB; Indoxone-S; Iníoxon-S; Iszu; Ivimax 
Kafi-S; Kaứcef-S; Keíbactam; Kelchek; Kelsurge; Keỉtragard 
Kephazon-S; Kexone Plus; Krasule; Kxone-SL; L-Ceí; Labicef-S 
Labxone-SB; Lactagard; Lezone-S; Lifecare-SB; Lisel-S; Lycef 
Plus; Magnatax; Magnazone; Magnex; Magtam; Mahaceí-SB 
Mat-CS; Maxitax; Mecef-S; Medinex; Mepef-S; Mintrax-S 
Mocef-S; Monoact; Monoban; Montero; MŨtax Plus; Nebect 
Neísul; Neltum-SB; Nexef-SB; Nizotrax-S; NKCef+S; Nosobac 
Novacelt-S; Novadp-S; Nubaa; Nuperazone Plus; Nutaxin-S 
Nutracip-SB; Ocefa-SB; Odospi-S; Oíirex; Olramax Forte 
Onbact; Opticeí-S; Oramax; Oritaximax; Orozone-SB; Osodl 
lin-S; Osotax-S; Osul-S; Over-SB; Oxy-S; Pancef-S; Parabact 
Sulbacel; Sulbadn; Sultax; Zosul; Indon.: Baaazon; Perotam 
Fosular; Soperam; Stabactam; Sulbaceí; Sulperazon; Zotam 
Israel: Unasyn; Ital.: Bethadl; Loririn; Unasyn; Jpn: Unasyn-S 
Maỉaysia: Easyn; Shinasyn; Sulbacin; Sulbamp; Sulperazon 
Unasyn; Mex.: Megamox; Triíamox 1BL; Unasyna; Philipp. 
Ambadtam; Ampimax; Ampisul; Dinodn; Silgram; Subadllin 
Sulbadn; Sulperazone; Sultadllin; ultramox; Unasan; llnasyn 
Pol: Sulperazon; Unasyn; Rus.: Bacperazone (EaxnepaaoH) 
Cebanex (LỊeCaHexc); Cephpar (Ueộnap); Libakdl (HHÕaKuun) 
Sulbadn (CynbốanHH); Sulcel (Cynbựeộ); Suicefazor 
(Cynmeiị)a30H); Sulmover (CyakMOBep); Sulperace 
(Cyxtnepaueệ); Sulperason (Cyra.nepa30H); Sultasin (CyatTacHH) 
Sulzoncef (Cyra.30Hpeệ); Trifamox IBL (TpHỘaMOKC HEJ1); Una 
syn (YHa3HH)t; singapore: Unasyn; Thai.: Bacticep; Cebactam 
Ceỉpar; Ceíper; Prazone-S; Sulam; Sulbacdn; Sulbadlline; Sul 
cefc Sulpeiãzon; Sulpemied; Unasyn; Zonbactam; Turk.: Alía 
sid; Combidd; Devasid; Duobak; Duobaktam; Duodd; Nobedd 
Primaseít; Probidd; Setbaktam; Sulbaksit; Suldd; Sulperazon 
Sultasid: Sultìbac ukr.: Ampisid (AMnHcna); Ampisulbii 
(AMnHcyjn.6HH); Cebanex (lleỗaHexc); Cefoperazone PIu 
(Ue<Ị»nepa30H nnioc); Ceíosulbin (L(eộocynb6HH); Cesulpii 
(IỉecyrauiHH); Gepaceí Combi (Tenauetị) Kom6h ) ;  Prazone-; 
(Ilpa30H-C); Sulperasone (Cym.nepa30H); Taxtam (TaxcrraM) 
Unasyn (yH33HH)Ỷ; USA: Unasyn; Venez.: Ampibaaan; Fipex 
iam; Sinií; Sulperazon; Unasyn.

Pharmacopoeial Preparotions
USP 36: Ampidllin and Sulbactam for Injection.

Sulbenicillin Sodium irìNNMi 
Natrii Sulbenicillinum; Sulbenicilina sódica; Sulbénicilline 
Sodique; a-Sulfobenzylpenicillin Sodium; Sulfocillin Sodium; 
HaTpnPi C y B b ỗ eH n q n n n n H .
The disodium salt of (6 fi)-6 -(2 -phenyl-2 -sulphoầcetamido) 
penicillanic acid.
Q6^i6N2Na207S2=458.4
CAS — 34779-28-7 (sulbenidllin); 41744-40-5 (sulbenidllin), 
36417-90-0 (sulbenìdllin sodium).
ATC — 301CA16.
ATC Vet —  QIOICAỈỐ.
UNII —  29S09UMỈQ.

Pharmacopoeias. In Chín, and Jpn.

Pfofịìe
Sulbenidllin sodium has actions and uses similar to those o 
carbenidllin sodium (p. 232.1). It is given by intramuscula 
or intravenous injection or iníusiori.

Preparations
Proprietory Preparations (detaUs are given in Volume B)

Single-ingredient Preporotìona. Indon.: Kedadllin; Aíex.: Kedadl 
lint; Phữipp.: Kedadllin.

Sulfabenzamide IBAN, USAN, riNNi 
Sulíabensamid; Sulfabentsamidi; Sulfabenzamida; Sulfaben- 
zamidum; Sulfabenzide; Cy/ibộa6eH3aMMfl. 
N-Sulphanilylbenzamide.
Ci3H,2N20 3S=2763
C4S —  127-71-9.
UNII —  G58P80PL41.

Pharmocopoeias. In US.
USP 36: (Sulfabenzamide). A fine, vvhite, practicall ’ 
odourless povvder. Insoluble in water and in ether; solubl'

AU cross-reíerences reíer to entries in  Volume A
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in alcohoL in acetone, and in sodium hydroxide 4% 
solution. Protect from light.

Proỉile
Sulíabenzamide is a sulíonamide vvỉth properties sỉmilar to 
those of suUamethoxazole (p. 367.2). It is repoited to exert 
an optimal bacteriostatic actỉon at pH 4.6. It has been used 
with sulíacetamide and sulỉathiazole in pessaries or a 
vaginal cream for the treatm ent oỉ bacterial vaginosis, 
although its value has been questioned. The vaginal cream 
has also been used for the preventìon of baaerial inỉection 
after cervical and vaginal surgery.

Preparatíons
Praprietary Praparations (details are given in Volume B)
Mubi-ingredìent Prepararions. Braz.: Vagi-SuUá; Gr.: Krono- 
derm; Sultrin; Phữipp.: Sultrint; S.Afr.: Sultrint; USA: 
Sultrint.
Pharmacopoeid Preparations
USP 36: Triple Sulỉa Vaginal Crcam; Triple Sulía Vaginal Tablets.

Sultacarbamide (BAN, riNNỊ
Sulíacarbamida; Sullâcarbamidum; Sulfakarbamid; 5ulfani|- 
carbamìđe; Sulíáurea; Sulphacarhamide; Sulphấnilyiurea; 
Solphauréă; Urosulphanum; Cyjib<t>aKap6 aMMfl.

; Sulphanilylurếả monọhydrate. '
C7H^I303S,H20=2332
GAS —  547-44-4 (anhydrous sulíacarbamide); 6101-35-5 
(suHacarbamide monohydrate). 
u m  —  W6CD25Z4QR.

Pharmacopoeias. In Pol.

P ro/ị7e

Sulfacarbamide is a sulíonamide with properties sứnilar to 
those of suIfamethoxazole (p. 367.2). It has been used ÚI the 
treatment of urinary-ơact iníections, sometimes with other 
drugs.

Sulfacetamide (BAN, riNNi
AÒetosuííaminurn; Sulíacetamld; Sulíacetamida; Sulíacéta- 
mide; Sulfacetamidum; Suifatsetamidi; Sulphacetamíde; 
CynbộaqeTaMMA.
N-Sulphaniloylacetamide.
C8H ịoN2Ổ3S=214.2 
CAS —144-80-9.
ATC —  S01A804.
ATC Vét —  CU01EQ21; Q501AB04.
UNII — 4965G3JÓF5.

Pharmacopoeias. In Int. and us.
USP 36: (Sulỉacetamide). A white, odourless, aystalline 
powder. Slightly soluble in vvater and in ether; soluble in 
aleohol; very slightly soluble in chloroform; freely soluble in 
dilute mineral aãds and in  Solutions oỉ potassium and 
sodium hydroxides; practically insoluble in benzene. 
Solutions in water are add  tó lỉtmus and sensitive to light; 
they are unstable w hen addic or strongly alkaline. Protect 
from light.

Sulfacetamide Sodium ỊBANM, riNNM)
Natrii Suìíacetárhidùm; Soỉùbiẹ Siiìphảcetamide; Sulfeceta- 
mid-Natrium; Sulíacetamid sódná sũl monohydrát; Sulíace- 
tamid sođowy; Sulíacetamida sódica; Sulfacétamide 
Sodique; SuHacetamidnatrium; Sulíacetamido natrio druska; 
Sulíacetamldum . natricum; Sulíacetamidum .Natricum 
Monohydricum; Sulfacylurri; Sũlíasetamid Sodyũm;’ Sulfase- 

. tamidinatrium; SUlphacetamidfi Sodium; Sulphacetamidum 
Sodium; Szulfacetamid-nátrium; HaĩpuPi Cy/ibộaqeTaMMA. 
CaH9N^Na03S,HjÔ=2542-
CAS-— 127-56-0 (anhydrous sulíacetamide sodium); 6209-17-2 
(suKàcetamiđè sodium monohydrate).
ATC —  S01A804.
ẠTC Vet —  QI01EQ2Ỉ; QS01AB04. ‘
ụNIÌ — 4NRT660ỊỌQ. ' . ■ ■ '

NOTE. SULF is a code approved by the BP 2014 for use on 
single unit doses ot eye drops containing sulỉacetamide 
sodium vvhere the individual Container may be too small to 
bear all the appropriate labelling iníormation. 
Pharmacopoeias. In  Chòi., Eur. (see p. vii), Int., us, and Viet. 
Ph. Eur. 8: (Sulỉacetamỉde Sodium). A white or yellovvish- 
vvhite, crystalline powder. Freely soluble in waten sỊightly 
soluble in  dehydrated alcohol. A 5% solution in  waterhas a 
pH of 8.0 to 9.5. Protect bom  light.
USP 36: (Sulỉacetamide Sodium). A whíte odourless 
crystalline powder. Soluble l  in  2.5 of water; sparingly

soluble in alcohol; practically insoluble in chloroỉorm and in 
ether. A 5% solution in water has a pH of 8.0 to 9.5. Store in 
airtight containers. Protect hom  light.

Stdbility. W h e n  S o lu tio n s  o f  su U a c e ta m id e  so d iu m  a re  
h e a te d , h y d ro ly s is  o c c u rs  ío rm in g  su U a n ilam id e  w h lc h  
m a y  b e  d e p o s ite d  as  c ry sta ls, e s p e d a l ly  h o m  c o n c e n ơ a te d  
'Solutions a n d  u n d e r  c o ld  s to ra g e  c o n d it io n s .

Uses and Administratìon
Sulíacetamide is a short-aaing suhonamide antibacterial 
that is used w ith sulfabenzamide and sulfathiazole in 
preparạtions for vaginal use, and is applied, as the sodium 
salt, in iníections or injuries of the eyes, although it is rarely 
of much value. Eye drops containing sulỉacetamide sodium 
10 to 30% and eye ointments containing 10% have been 
used. The sodỉum salt is also applied topically in the 
treatment of skin iníections, and vvith sulhir in the 
management o í rosacea.

Adverse Elỉects, Treahnent, and Precautions
As for Sulfamethoxazole, p. 367.3.

Local application of suUácetamide sodium to the eye may 
cause buming or stingmg bu t this is rarely severe enough to 
require stopping ưeatment.

Antimicrobial Adion
As for Sulfamethoxazole, p. 368.3.

Pharmacokinetics
When sulíacetamide sodium is applied to the eye it 
penetrates into ocular tissues and Auids and may be 
absorbed into the blood w hen the conjunctiva is inAamed.

Preparations
Proprietary Preparations (details are given in Volume 6)

Single-ingredient Preparorions. Arg.: Dermaseb; Austral.: Acet- 
optf; Bleph-10; Austria: Cetazin; Belg.: Anginamide; Antebor; 
Sulfa 10; Braz.: Queimalive; Canad..: Ak-Sulf; Bleph-iot; Ceta- 
midef; Diosull; Sodium Sulamyd; Fr.: Antebort; Hong Kong-. 
SuUex; Indiar. Albudd; Alektra; Andremide; Bleph; Locula; 
Ocu-SuU; Optacd; Ittdort.: Albucid; Isotic Cetridet; b i.: Bleph- 
10f; Israel: Klaront; Optisolt; Sulíadd; Mex.: Blef-10; 
Cetapred; Examida; Isohalmolt; Sodamida; Sul 10; N2: Acet- 
opt; BIeph-10; Phũipp.: Acetopt; Pacetam; Sensocet; Vistasulí; 
SA.fr.: Spersamidet; Singapore. Sulíex; Thai.: Bleph-10; .Optal; 
Turk.: Optamid; Sivex; ukr.: Sulíacyl (CyiaộaoHa); USA: Ak- 
Sulf; Bleph-10; Carmol Scalp Treatmemt; iiopto Cetamidet; 
Klaron; Mexan Ocusulít; Ovace; Seb-Prev Wash; Sodium Sula- 
mydf; SulMO; Sulỉac Sulsten Vanodn; Venez.: Sulíacet.

Muhi-ingredient PreparoHons. Arg.: Blefamide; Braz.: Isopto 
Cetapred; Paraqueimol; Sulnil; Vagi-Sulfa; CaruứL: Ak-Cide; 
Blephamide; Dioptimyd; Sullacet-R; Chile. Bleíamldet; Bleta- 
mide; Deltamid; Ger.: Blephamide; Gr.: Blephamide; Eyecort; 
Geypirina; Isopto Cetapred; Kronodenn; Otenon Sullachlor; 
Suưachloramphenicol; Sullanicole; Sultrìn; India: Conola-M; 
Nebasult' Neotop; Zinco Sulphat; Israel: Blephamide; ItaL: 
Antisettico Asningente Sedaúvo; Aureomix; Brumeton Colloi- 
dale S; Cosraiddina; Visubleỉarite; Mex.: Axel’ Bleỉamide-F; 
Bleỉamide; Deltamid; Isopto Cetapred; Premid; SuUa cloran; 
Sulfa Hidrot; Sulvi; NZ: Blephamidet; Phữipp.: Cetapred-ị-; 
Isopto Cetapredt; Lonace; Sterilid-V; Suhrint; Port.: Meodl; s. 
Afr.: Covancaine; • Covosant; Sultrinf: singapore. Blepha- 
midet: Spain: Celestone Sf; Denticdso; Switz.: Blephamide; 
Turk.: Blephamide; Bmmeton; Suprenil; USA: Avar; Blepha- 
mide; BP Cleansing Wash; Cerisa; Claris; cteniat; FML-St; Gar- 
imide: Metimydt; Nicosyn; Plexion; Rosact; Rợsaderm; Rosanil; 
Rosula NSỷ; Rosulat; SẼ SS; SSS; Sulfacet-R; SulIaCleanse; Sul- 
lamide; Sultrinf; SulZeef; Sumadan; Sumaxin; Suphera; Vaso- 
ddin; Vasodne; VasosuUt; Vini-SuII: Zenda; Zetacet+; Venez.: 
SuUacort.
Ptiarmacopoeial Preparations
USP 36: Neomycin Sulfate, Sulíacetamide Sodium, and 
Prednisolone Acetate Ophthalmic 'Ointment; Sulỉacetamide 
Sodium and Prednisolone Acetate Ophthabnic Ointment; 
Sulỉacetamide Sodium and Prednisotcne Acetate Ophthalmic 
Suspension; SuUacetamide Sodium Ophthalmic Ointment; 
Suhacetamide Sodium Ophthalmic Solution; Sulíaceumide 
Sodium Topical Suspension; Triple Sulla Vaginal Crcam; Triple 
Sulla Vaginal Tablets.

Sulfachlorpyridazine (BAN, riNN! 
Sulfạchlorpyrldazin; Sulfachlorpyridazinum; Sulfacíorpirídazi-. 
'fiạ:~SuIphachlorpyridazine; CynbệaxnopnnpMflá3MH. • V'
Nl-(6-Chlofópyridazin-3Tyl)surphanilamlde.' • - i' í*.
C,oH9CNAS=284.7'h' ‘
CĂS—80-32-Ơ 
■ AK Vet —  Q1Ọ1EQ12
UNII —  P78D9P90C0 ' ’ '

Pharmacopoeias. In US for veterinary use only.

The Symbol t  denotes a preparatlon no longer actively marketed

USP 36: (Sulfachlorpyridazine). Protect hom light.

Profìle
Sulfachlorpyridazine is a sulíonamide antibacterial used in 
veterinary medicine.

Sulfachrysoidine ỊriNN)
Carbdxỵsụlíamidochrysoidine; Sulíachrysoitíine; Sulfechty- 
soidinuiịh; SulfaCTÌsoidina; Cynb4>axpM30MÂ H.
3,5-Diamino-2-(p-sulfamoylphenylazo) benzoic acid. . 
C13HuNs04S=335.3 
CAS — 485-41-6.
ỤNII —  39Q1389K3&

Protile
SuUachrysoidine is a sulíonamide antibaaerial that has 
been used topicalỉy as the sodium salt ỉor ỉníections of the 
oral mucosa.

Preparatìons
PropHetary Preparations (details are given in Volume B) 
Muhi-ingredỉent Preparalionỉ. Afg.:Collubìazol.

Sulfadozine (riNNi
Sulỉadozin; Sulfadozina; Su!fadozinum; Sulíaklotsiini; Sulfak- 
lozin; CynbộaK/i03HH.
/V'-(6 -Chloropyrazinyl)sulfanilarinide.
C10H9CIN4O2S=284.7 :
C4S—  102-65-8; 2789Ợ-59-1. :..,■ ■ ■ ■ ■
ATC Vet — QP51AG04.' ■
UNII — 69YP7Z48CW. .

Profìle '
Sulfadozine is a sultonamide antibacteríaỉ that has been 
used ìn veterinary medỉdne.

Sulfadiazine (BAN, riNNi
So!fadiazina; .Solíapirimidina; Sulíadiatsiini; Sũlfadiazin; 
Sùl^dỊạạp; Sulfadiazina; '.Sulfadiazinas;.. Sulfadiazinum;
Sulphadiaáne; Szulfadiazin; Cynb<t>aflua3UH................
w'-(Pyrimidin-2-yl)sulphanilamide.
C,oHÌoN A S = 2 5 0 3  
C4S -'68-35-9.
ATC —  J01EC02.
ATC Vet —-iQJ01EQ10. 
u m  —  0N7609K889.

NOTE. Compounded preparatìons oỉ sulfadiazine may be 
represented by the ỉoUovving names:
• Co-tetroxazịne (BAN)—sulỉadiazine 5 parts and tetrox- 

oprim 2 parts (see p. 277.3)
• Co-trimazine (BAN)—sul!adiazine 5 parts and tĩimetho- 

prim 1 part.
Pharmacopoeias. In Chín., Eur. (see p. vdi), US, and vĩeí. 
Ph. Eur. 8: (Sulfadiazine). w hite , yellowish-white, or 
pinkish-vvhite. crystalline povvder or crystals. Practically 
insoluble in water; very slightly soluble in alcohol; slightly 
soluble in acetone. It dissolves in Solutions of alkali 
hydroxides and in dilute mineral adds. Protect hom light. 
USP 36: (Sulỉadiazine). w hite or slightly yellow, odourless 
or nearly odourless, powder, slovvly darkening on exposure 
to light. Soluble 1 in 13000 of water; sparingly soluble in 
alcohol and in acetone; freely soluble in  dilute mineral adds 
and in Solutions of potassium and sodium hydroxides, and 
ammonia. Protect hom  light.

Sulfadiazine Sodium IBANM, riNNỊ 
' Sodium Sulfadiazine; Solùbie Sulphadiazine; Sulfediazina de 
sodio; Sulfadiazina sódica; Sulfadiazine sodiquè; Sulfádiazi- 
num: NatfiGuhi;'' Sulphadiaáne 3odium; Cy/ibệaflna3MH

i-HaTptíữ. ' ’ ' '  •
C,aH9N4>la02S=2723 
CĂS —  547-32-0.
ẦTC —  J0ỈEC02 
u m  — 84CSÍP306P.

Pharmacopoeias. In Chin. and us.
USP 36: (SuUadiazine Sodium). A whịte powder. Soluble 1 
in 2 of water; slightly soluble in  alcohol. On prolónged 
exposure to hum id aữ  it absorbs carbon dioxide with the 
liberation of suUadiazine and becomes incompletely soluble 
in vvater. Store in airtight containers at a temperạture of 25 
degrees, excursions permitted between 15 degrees and 30 
degrees. Protect hom  light.
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Incompatibility. Solutions oỉ sulfadiazine sodium are alka- 
line, and incompatibility may reasonably be expected with 
addic drugs or vvith preparations unstable at higb pH. In 
the UK, licensed p rodua inỉormation has stated that suUa- 
diazine sódium injection is incompatible with ừuctose, 
ữon salts, and salts of heavy metals.

Uses and Administration
Suỉỉadiadne is a short-acting sulỉonamide that has been 
used similarly to suUamethoxazole (p. 367.2) in the 
treatm ent of infections due to susceptible organisms. It has 
been used in the treatment of nocardiosis and lympho- 
granuloma venereum, and has been given for the 
prophylaxis of rheumatic íever in penicillin-allergic 
patìents. For details of these inỉections and theứ ưeatment, 
see Choice of Antibacterial, p. 172.2. Sulladiazine is also 
given w ith pyrim etham ine for the treatm ent and 
prevention oỉ relapse oi toxoplasmosis (p. 926.1) and has 
been tried  in disseminated Acanthamoeba iníection 
(p. 921.3).

In the ưeatm ent of susceptible iníections, sulfadiazine 
may be given orally in usual doses of 2 to 4 g daily in divided 
doses.

Immunocompromised patients who have toxoplasmosis 
should be given a dose of 4 to 6 g daily in 4 divided doses lor 
at least 6 vveeks, followed by a suppressive dose of 2 to 4g 
daily, which should continue indeHnitely. Pyrimethamine 
should always be given as well.

For the prophylaxis of rheumatic íever, patients 
weighing less than about 30 kg are given 500 mg once 
daily, whlle those over 30 kg may receive 1 g once daily. 

For details of doses in children, see p. 364.1.
Where oral use is not possible, treatment has also been 

begun inữavenously using the sodium salt. Sulỉadiazine 
sodium 1.09g is equivalent to about lg  oỉ sulỉadiazine. 
Intravenous doses of suưadiazine sodium are givén by 
infusion or by slovv intravenous injection of a solution 
containỉng up to 5% sulỉadiazine. It may be diluted with 
sodium chloride 0.9%. The usual dose is the equivalent of 
suUadiazỉne 2 to 3 g initìally, then 1 g ỉour times daily for 2 
days; subsequent ưeatment is given orally.

Sulíadiaóne sodium has been given by đeep-inơamus- 
cular ữỹection, but great care must be taken to prevent 
damage to subcutaneous tissues; the inơavenous route is 
preíerred.

Sulỉadiazine has been used with trimethoprim as co- 
trimazme. Sulfadiazine has also been used vvith other 
sulỉonamides, particulaiiy sulỉamerazine and sulíadimidine, 
to reduce the problems of low solubility in Uỉine.

Administration in children. Sulỉadiazine may be used in 
children for the management of iníections causeđ by sus- 
ceptible organisms, induding toxoplasmosis, for which it 
may also be used in  neonates. It is also used for prophy- 
laxis of rheumatic íever. Although parenteral preparations 
may be available in some countries, the oral route Is pre- 
íerĩed.

In the UK, licensed pioduct iníormatìon recommends 
that children beyond the neonatal period may receive an 
inỉtial oral dose oí 7 5 mg/kg followed by a maỉntenance dose 
of 150mg/kg dafly in  divỉded doses. Altematively, in the 
USA, th e  A m erican Academy of Pediatrics (AAP)1 
recommends 120 to 150mg/kg daily in 4 to 6 divided 
doses. The maximtim total daily dose should not exceed 6 g.

For ưeatm ent oỉ congen ỉtal toxoplasm osis, the BNFC 
recommends tha t neonates may receive sulỉadiazine 
50mg/kg tvvice daỉly for 12 months, plus pyrimethamỊne 
1 mg/kg tvvice daily íõr 2 days, once daiíy for 6 months, then 
3 times a week for 6 months.

For the treatm ent oỉ acqu ired  toxoplasm osis in HIV- 
iníected children, us guidelines1 suggest the ỉollowing 
regimen for at least 6 weeks, ỉollovved by chronic 
suppressive therapy:
• sulíadiaáne 25 to 50mg/kg (to a maximum of Ị.5g) 4 

times daily plus
• pyiimethamine 2mg/kg (to a maximum oí 50 mg) once 

daily for 3 days, then 1 mg/kg (to a maxũnum of 25 mg), 
once daily

For chronỉc supp ression  o f toxoplasm osis in HTV- 
inỉected children, us guidelines2 suggest sulfadiazine 85 to 
120mg/kg (to a maximum ol 4g) daily in 2 to 4 divided 
doses plus pyrimethamine 1 mg/kg (to a maxũnum of 
25 mg) once daily.

In the prevention of recurrent rheu m atic  fever, 
sulíadiaáne is dosed in chỉldren according to vveight, 
similarly to adults (see Uses and Administration, above).

1. Am d i  can Academy oỉ Pediatrics. 2012 Red Book Repơrt of the Committet on 
Ịnfeetìữus Dừeases, 29th ed. Eỉk Grơve Villagc, niinnís, USA: American 
Acađemy oỉ Pediatrics, 2012.

2. Paneỉ on Opportunỉstỉc Iníectíons ỉn HIV-Exposed and HĨV-lnỉeaed 
Chỉỉdien. Guỉdeỉỉnes Ỉ0f  tbe preventìon and treatm ent of opponunỉstic 
ỉnỉecrions ỉn HTV-exposed and HTV-iníected children: recommendaxỉons 
from tbe National ỉnstỉtutes o ỉ Health, CDC, the HTV M edidne 
Assodation of the Inỉecdous Diseases Sodcty of America, the  Peđiatric 
lníectious Dỉseases Sodety, and the American Academy oỉ Pedíatria  
(ỉssued 6th Novem bd, 2013). Avaiỉable at: h np ://www.aidsinio.mh.

gov/contentfiles/lvguỉdeỉỉnes/oÌ_guideỉỉnes_pedỉatrics.pdỉ (accessed 
13/12/13)

Adverse Effects, Treatment, and Precautions
As for SulfamethoxazoIe, p. 367.3.

Because oi the low solubilities oỉ sulỉadiazine and its 
acetyl derivatìve in uiỉne, crystalluria is more likely aíter use 
of sulỉadiazine than after sulfamethoxazole.

Suỉỉadiazine sodium solution is strongly alkaline and it 
should thereíore be given intravenously in a strength not 
exceeding 5%, over at least 10 minutes. For the same 
reason, ìntramuscular ưýections are painỉul and sulíadỉa- 
zine sodium should not be given by intrathecal or 
subcutaneous injection.

CamHine deíkiency. Hyperammonaemia and camitine 
deSdency developed in an immunocompromised patient 
given sulỉadiazine and pyrímethamine for the treatment of 
toxoplasmosis.1

ỉ . Sekas G. Harbhaịan SP. Hyperammonemỉa and camitỉne dehciency in a 
patỉem rccciving suỉỉadiarine and pyrimethamỉne. Am J  Med 1993; 95: 
112-13.

Ettects on the eyes. Numerous white stone-like concre- 
tions of sulfadiazine occurred in the conịunctiva of a 
woman vvho had used sulladiaáne eye drops for about 1 
year.1

1. Boettner EA. et aỉ. Conjunctỉval concretỉons of suỉíadỉaáne. A nh  
Ophthalmoỉ 1974; 92: 446-8.

Effects on the kỉdneys. There have been reports oí crystal- 
luria and renal íailure assodated vvith the use of sulíadia- 
zine in immunocompromised patients,1'* induding the 
suggestion that AIDS patients may be particularly prone to 
sulfadiazine-ỉnduced renal toxidty.3 Renal íailure and 
leucopenia in a patient treated with sulfadiazine silver for 
pyodẽnna gangrenosum were thought to be due to sys- 
temic absorption of the silver component.’

1. Goadsby PJ. ct aỉ. Acquữed im m unodeũđency syndrome (AIDS) and 
sulíadiarine-assodated acute renal íailure. Ann lntem Med 1987; Ỉ07: 
783-4

2. Ventura MG, et aỉ. Sulíadỉarine revisỉted. J  ỉnpeữ Dừ 1989; 160: 556-7.
3. Simon DI, et ai. Sulỉadiaxine crystalỉuria revisited: the ưeatm ent oí 

Toxoplasma encephaỉitis ỉn patỉents w ith acquired ImmunodeBdency 
syndrome. Anh Ịntent Med 1990; 150: 2379-84.

4. Díaz p, et ai. Sulíađiaime-induced multìple urolithiasis and acute renal 
ỉailure ỉn a padeni w ith AỈDS and Toxoplasma encephalitis. Anrt 
Rharmacother 1996; 30: 41-2.

5. Guitard J, et aỉ. Sulíadiarine-related obsưuctỉve urinary tr a a  lithiasỉs: an 
unusuaỉ cause oỉ acute renal tailure after kidney transplantatỉon. ơin  
Nephrol 2005; 63: 405-7.

6. Soỉano Remírei M. etaL Insu ỉỉdenda renal por sulíadiarina en padente 
vm con toxopìasmosis cerebraỉ. An Med ỉntema  2005; 22: 395-6.

7. Hyvemat H. et aỉ. Ỉnsuíũỉance rénale a ỉgu ỉ obstraaive ỉors d 'un 
traítement par suỉíadiaxine. Prrsse Med 2006; 35: 423-4.

8. de la Prada Alvarei FJ, et ai. InsuS denda renal aguda por depóâto de 
cristaỉes de sulíadỉadna. An Med Intema 2007; 24:235-8.

9. Chaby G, et a i  ỉnsuiGsance rénale aiguẻ après applicatỉon topique de 
sulỉadìaảne argentique. Aĩưt Dermatol Venereoì 2005; 132: 891-3.

EHects on the liver. A case of severe hepatotoxidty and 
ptobable hepatorenal syndrome occurred in a patient 
about 14 days aỉter taking sulíadiaáne as part of a treat- 
ment regúnen for toxoplasmosis retinitìs. The patient 
stopped all medidnes aíter 3 weeks. She made a complete 
recovery with supportive .management vvhich induded 
haemodialysis, and treatment w ith acetylcysteine.1

1. Khalỉlỉ H. et aỉ. Severe hepatotoxỉdty and probable hepatorenal 
syndrome assodated wỉth suỉỉađiaxine. Am J  Health-Syst Pharm 201 ỉ; 68: 
888-92.

Effects on the salivary glands. Enlargement oỉ the sali- 
vary glands (sialadenitis) has been reported1 in  a patient 
who received a preparation contaỉning sulíadiazine; com- 
plete recovery íollovved vvithin 3 days of stopping therapy. 
Rechallenge conlĩrmed that sulfadiazine was the causative 
agent.

I. AAíbarro B. Fomeia JL. Sulfadiazine-induced siaỉadenitís. Ann 
PharmacothcT 1997; 31: 59-60.

Interađions
As íor SulfamethoxazoIe, p. 368.2.

Antímicrobial Action
As for Sulỉamethoxazole, p. 368.3.

Pharmacokinetics
Sulfadiazine is readily absorbed hom  the gastrointestinal 
tract and peak blood concenơations OCCUT 3 to 6 houis aher 
a single dose; 20 to  55% has been reported to be bound to 
plasma proteins. It penetrates into the CSF vvithin 4 hours of 
an oral dose to produce therapeutic concentratìons, which 
may be more than halí those in the blood. Up to 40% of 
suUadiazme in the blood is present as the acetyl derivative. 
The halí-life of sulfadiazine is about 10 hours; it is prolonged 
in renal impaỉrment.

About 50% of a slngle doseoí sulíadiazine given orally i 
exaeted  in  the urine in 24 hours; 15 to 40% is excreted a 
the acetyl derivative.

The urinary excretion of sulíadiazine and the acety 
derivative is dependent on pH. About 30% is excretet 
unchanged in  both fast and slovv acetylators w hen the urin< 
is acidic whereas about 75% is excreted unchanged by slov 
acetylators when the urine is alkaline. The haU-Uíe o 
sulfadiazine ranges hom  7 to 12 hours and that oỉ it 
metabolite hom  8 to 12 h o u n .1

1. Vreé TB, et ai. Determinatỉon oí the acetylator phenotype an< 
pharmacoldnetícs of some sulphonamỉdes in man. Cỉin Pharmacotíne 
1980; 5: 274-94.

Preparatìons
Proprietory Preparations (detaíls are gỉven in Volume B)
Single-ingredtent Preparotions. Braz.: Suladrint; Fr.: Adiazine 
Gr.: Adiazinet,- Mex.: Bioarginol-C; Hebermin; Sularynt; Port 
Labdiazina; Thai. : Odiazine; Ređiaáne; Sul BCO; Sullazine-M.
Muhi-ingredient Preparations. Arg.: Aíonisan; Anginotrat; Pastil 
las Lorbit; Austría: Rhinon; Braz.: Triglobe; China: Zengxiac 
Lianhuangpian (liíSRSt); Fin.: Diưim; Trimetin Duplot 
India: Aubríl; Zad-G; Indon.-. Trisulía; Malaysia: Balin; Bea 
globe; Trizine; Mex.: Agín; Esưeíen; Phữipp.: Triglobet; Trizine 
Port.: Broncodiazinaf; singapore: Balin; Trizine; Thai.: Sulía 
trilt; Triple Sulphas; Trisulía Co-P; Trisullapyrimidines; Turk. 
Sulỉatrimt.
Pharmacopoeial PreparaHoiu
BP 2014: Sulfadiazine Injection;
USP 36: Sulfadiazine Sodium Injection; Sulfadiazine Tablets, 
Trisuưapyrimidines Oral Suspension; Trisulfapyrimidines 
Tablets.

Sulfadiazine Silver ỊBANM, riNNMỊ
Argenti Sulíadiaánum; Gũmũị Sũlfadiazin; HopeasuKadiat- 
siini; Silbersulíadiaán; Silver-,Sulfediazine (USAN); Silver 
Sulfadiazine; Silver Sulphadiaáne; Silversultadíaãn; Sulíadia- 
zina argéntica; Suttadiazlna de plata,- Sulfadiazĩne Árgen- 
tique; Sulfadiazinum Argenticum; Sulfadiazinum Argếntum; 
Sulphadiazine Silver; Zilversulfadiazine; C y /ib ệ a f ln a 3 H H  

Cepeốpa.
C10H9AgN4O2S=357.1 
CAS — 22199-08-2.
ATC —  D06BA01.
ATC Vet — OD068A01.
UNII —  W46JY43EJR.

Pharmacopoeias. In Chín., ỉnt., Jpn, and us.
USP 36: (Silver Sulfadiazine). A white to creamy-white, 
odourless or almost odourless crystalline powder. It 
becomes yellow on exposure to light. Practically insoluble 
in alcohol, in chloroíorm, and in ether; slightly soluble in 
acetone; heely soluble in 30% ammonia solution. It 
decomposes in moderately Sttong mineral acids. Protect 
hom  light.

Uses and Administration
Sulíadiazine silver is a sulỉonamide that is used as a 1% 
CTeam for the prevention and ơeatm ent of inỉection in 
severebum s (p. 1683.1).

Sulfadiazine silver has also been used in other skin 
conditions, such as leg ulcers (p. 1690.1), where iníection 
may prevent healing and for the prophylaxis of iniection m 
skin grahing. It bas also been applied to the eyes in the 
treatment oi superhdal Aspergillus inlections.

Catheters impregnated wỉth suUadiazine silver have 
been used to  reduce catheter colonisation and related 
bloodsơeam ixưection (p. 1733.1).

Adverse Effeds, Treatment, and Precautions
Sulíadiazine silver may be absorbed aíter topical application 
and produce systemic ehects similar to those oi other 
sulíonamides (see Sulỉamethoxazole, p. 367.3).

Local pain or irritation are uncommon; the separation of 
the eschar may be delayed and lungal invasion of the 
wound may occur.

Transient leucopenia does not usually require with- 
drawal of sulfadiazine silver, but blood counts should be 
monitored to ensure they retum  to normal vvithin a few 
days. Systemic absorption of silver, resulting in argyria, can 
occur when sulfadiazme silver is applied to large area 
vvounds or over prolonged periods.
Reíerences.

1. Pulỉer FW. The side e ỉĩeas  of sỉỉver ĩulíadi,zine. J  Bum Can R n  2009; 30: 
464-70.

Argyría. Argyria, with discoloration of the skin and sen- 
sorimotor neuropathy, has been reported after excessive 
application of sulfadiazine silver 1% cream to extensive 
leg ulcers.1 Systemic argyria assodated vvith loss of pro- 
prioception and impaired coordination has also been

All cross-reíerences refer to entries in Volume A

http://www.aidsinio.mh
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reported with long-term use of the 1% cream under 
ocdusive đressing in a patíent vvith severe generalìsed dys- 
trophic epideimolysis bullosa.2

1. Payne CMER. ct aL Argyrit from excesáve use o ỉ topỉcaỉ sỉỉver 
$uíphadlazỉne. Lanat 1992; 340:126.

2. F lohr c . etaL  Topical siỉver lulíadlarine-induced systemỉc argyrỉa ỉn  a 
patíent w ỉth severe generalbed đystrophỉc epidermolysU buỉlosa. Br 3  
D ơm atoỉ 2008; 159: 740-1.

Effects on the Iddneys. For mentíon oí renal tàilure and 
leucopenia assodated vvith the use of sulfadiazine silver 
see under Sulíadiaãne, p. 362.2.

Interactions
As for Sulỉamethoxazole, p. 368.2.

Suỉỉadiaãne silver is not antagotũsedby p-aminobemoic 
acid o r related compounds. The silver content of 
sulfadiazine silver may inactỉvate enzymatìc debriding 
agents.

Antìmicrcbiaỉ Adion '
Sulfadiazine silver has broad antinhcTobial àctìvityagainst 
Gram-positive and G ram-negative' bacteria ỉnduđing 
Psíudomọnạs, aerụginosa, and some yeasts and fungL 
Suiỉađỉádne silver has a bacteriddal action; in  contrast to 
sulíadiaãne, the silver salt acts mainỉy on the cell 
membrane and cell wall and its actìon is not antagonised 
by p-aminobenzoic add. Resistance to sulíadiaãne silver hạs 
bẽén repotted and may develop during therapy.

Pharmacokinetìcs
Sulỉadiadne silver slowly reỉeases suhadiaãne whẹn in 
contact w ith wound exudatesl Up to about 10% of the 
sulỉadiaãne may be absoibed; concentrations in  blood oí 10 
to 20 micrograms/mL have been reported. although higher 
concentrations may occur when extenáve areas of the body 
are treated. Some silver may also bẹ absocbed.

P reparaH ons
Propnetarỵ Preparalions (details are given in Volume B)

Sngte íngredicnt Preparcdionỉ. Arg.: Sulỉatrab AustraL: AQevyn 
Ag: Plamarine; Aurfri<r. Flammaãne; Bđg.: Flammazine: Sedo- 
flame; SuUasib Braz.: Deimaáne; Gino DermarineỶ; Silglos; 
Sulíadermt; Canad.: Dennaãn; Flamazine; Cz.: Dermazint; 
Denm.: Flamazme; Flammazme; Fùu: HamaTine; Fr.: Flamma- 
rine: Sicadnet; Ger.: Brandiaánt: Flammaánc InfectoFlam; 
Gr.: Brandiaán; Plammarinc; SedoQame; Sylfio; Hong Kong. 
Dennaán; Flamazinet; Silvedeima; Silvex; Hung.: Dermaán; 
India: Bum Aid; Cepđdau SSZ; ỉndon.: Bumaõn; trL: 
Hamaónc; Israet Silverol; /tai: Baaemil; Soíargea; Uex.: 
ArgemoL' AigentaSb Argentab Silvadenet: Zitept; Netíu: Flam- 
maãnc; Norw.: FIamazúie; NZ: F1amazinc; Phữỉpp.: Bumsil; 
Flammazine; Innoxiderm; Silvex; Steriạob Suhadin; Synvodex; 
PoL: Dermaãnt; Port.: Flamma2inc; Sicazine; Silvederma; Sil- 
vesprayt; Rus.: Dermaún mepuaacHH); Silvedenna
(CmiMcaepM); Sulphargin (Cya&ộapnis); S-A/r.: Aigent-Ezet; 
Bactraáne; FIamazine; Silbecon Spaỉn: Hammaảne; Silveder- 
ma; Switz.: Flammazine; Silvertonet: Thai.: Dermarin; 
Flamazine; Silverderm; Silverok Silvex; Turk.: Silden Silvaden; 
Silvadiaain: Silvamed: Silverdin; ƯAE: SllvadiaTln; UK: 
Flamazine; Ukr.: Argedin (ApreaHH); Dermadn mepMaaHH); 
Sulíargin (CymệaprHH); USA: Silvadene; SSD; Thennazene; 
Vauz.: Menăderm; Protosulíĩl; Silvedenna.

MulH-ingredient Preparatiom. Arg.: Flsiodeưn; Iuronico Biotic 
Platsul A; Sulfadiazina de Plata; Sulíaplat; AustraL: Silvadnet; 
Btig.: Flammacecium; Braz.: Deưnacerium; Chile: FCE; Platsul 
A; Cỉ.: Ialugen Plus; Fr.: Altreet Ag; Flammacerium; Ialuset 
Plus; Urgotul S.Ag; Ger.: Physiotulle-Ag; ưrgotul SAig: Gr.: 
Flammaceríum; Hong kong: Flammaceiium; Hung.: Ialugen 
Plu$; India: AG-X' Aloedenn-B; Alorex Aigisept: Bumheal; 
Bumil; Bumkub Bumo£fc Burnosym; Bumowin; Dermogard; 
Dibact; Drez-S; Glosilex; Heab Silverex; ItaL: Alteigen: Connet- 
tívina PIus; Neth.: Plammacerium; NZ: Silvarinet; Phĩlipp.: 
FIammacetium; PoL: Flammacerìumt; Singapore: Silvazineh 
Silvln; Spaừr. Flammazine Cerio; Suntí.: Ialugen Plua; UK: 
Flamxnacerium; Physiotulle-Ag; Ukr.: Ebetmin (36q«HH).

Phcrmocopoeiol Preportrtioro
USP 36: Silver Sulíadiaãne Cream.

Sulfadicramide ỊriNNỊ
^ó l^ icra irp ld ; SulỀidicramrda;' Solfadicrarriidúttv‘5ulfeaikia-'i. 
mid, Su!fadikramidi, Cy/ib((ãflMKpaMMfl.'l. ' t-v ’  ̂
/y'-(3,3-Dimethylacróyl)sulphanrlarrìidef’"í '•'y J

ATC Vet — ‘Q50ỊA803 '  . í  * ^ t '  '  !
um  —  7WZ5EG263C .

Pmfíle
SuUađicranũde ũ  a sullonamỉde vvith properães eim ilar to 
those of suUamethoxazole (p. 367.2). It hás been appBed as 
a 15% ointment for superữdal iníectỉons of the eye.

SuỊíadimethoxine IBAN, riNNi
Solíadimétossina; Solfádimetossipirimidiná; SuÌfadimeth6x-: 
in; Súlladirinéthoxin^ Sulfedirnethoxinum; Sulfedimetoksìini; 
Sulfađỉmètoxin; Sulfadimetoxina; Sulphadimethoxine; 
CyjibộaflMMeTÓKCMH. V
W'-{2,6-Dimethoxypyrimidin-4-yl)sulphanilamìde. 
C,2H„N4O4S=3103 I  •• V
CAS — 122-U-2.
ATC — JỌ1ED01. ' • "  4 '
ATC Vet — QJ01EQ09; ỌPS1AG02.
UNIÍ—30CPCỊLỌEX. '

Pharmacopoeias. In Fr. and /í. In u s  for vetetinary use only. 
USP 36: (SuUadimethoxine). Practically white, crystallỉné 
powder. Practicaỉly insoiuble in  waten slightly soluble in 
alcohol in  chlorotorm. in ether, and in hexane; soluble in 
2N sodỉum hydroxide; sparingly soluble in 2N hydrochloric 
add. Store in airtight Container!. Protect from lighL

ProRle
Sulíadimethoxine Is a long-acdng suỉíonamide w ith 
properties similar to those of suUamethoxazole (p. 367.2). 
It is used in  preparations for the treatment o ỉ sldn ìntectìons 
and vvas íotmedy used for the treatment of urinary-tract 
inỉections. It is also used in veterinary medidne, sometimeỉ 
wỉth baquiloprim or ormetoprim.

Preparations
Propnetory Prepcm lions (details are givea in Volume B)

MuhKngredierứ Preporatkms. Rus.: Levosin (JIeB0CHH); Thai.: D- 
Med; Xlmeprỉm.

Sultadimidine (BAN, riNN)
^sổ^m etaãnầ; Sùlfadimerazifịịề;!$ulfedimạínlỊ.m; SulíadimH 
d«nk Sulfadịmidin; Su!fedimiđina; Sulíadimidinas; SuKadimi-’ 
đinum; Su1famethaáne; Sulpf)adìmethylpyrimidine; Sulpha-. 
dirTẶiine; Sulphamethàanẽ Ổútedimidin; Cy/ibậaÀkỈMiâ/iHH. 
NH4ỊMirne^ylpyrimídin-2-^)sgỊphanilanriide. 

^ i í ImNAS=2783 ■ ■ -  . -  .
CAS — 57-68-ì. x.;;
■Aic —  J01EB03. ..
ATC Vet — QXỈ1EQ03; QP5ÍAG0Ĩ.
ỤNII —  48U5IW007F.

NOTE. Sulíadimeứiytpyrimidine has been used as a synonym 
for sulSsomidine (p. 371.1). Care shouỉd be 'taken to avoid 
conhision betvveen the two compounds, which are 
isomeric.
Pharmacopoeiaỉ. In Eur. (see p. vii), Ịnt., us, and Viet Also 
in BP(Vet).
Ph. Eur. 8: (SuUađimidine). White or almost whỉte povvder 
or crystals. Vety slightly soluble in water: slightly soluble in 
alcohol; soluble in acetone. It dissolves in solutionỉ of alkali 
hydroxides and in dilute mineral adds. P ro tca from light. 
USP 36: (Suưamethanne). White to yellowish-white, 
practically odourless, powder. It may darken on exposureto 
light. Very slightly soluble in water and in ethen slightly 
soluble in  aỉcohol; soluble in acetone. Protect hom  light.

SuKadimỉdine Sodium ỊBANM, riNNM)
Natrii'Sulfedimidinúm; Soluble Sutphadímidine; SuKadĩmidi- 

. n3 SÓdịạ;.Sutfạdimidine^.SpdÌqueíSuílánièthaãne ,Sodium; 
JSuìphaâ ỉmidine &dlum ;:HaTpMii CynbộaflMMMflMH.. 1 

;,Ci2H,3N4NaOjS=3003 • . ... .. . . . . . .  .. .: .
c ệ — J981:S&i.- . . . . . .  ,
ẠTC —  J01EB03, - ' - ' ' " ' • •
UNII — 7ZÌ3P9Q95C ■ - , •

Pharmacopoeias. In  ỉn t

Proíile
SuUadimidine is a short-acting snUonamỉde vvith properties 
sũnilar to  those o( sulỉamethoxazoỉe (p. 367.2).

It is well absorbed hom  the gastrointẹstinal tract and is 
about 80 to  90% bound to plasma proteins. Reported halí- 
lives have ranged hom  1.5 to 4  hours in £ast and 5.5 to 8.8 
hours in  slow acetylators. Because o! the reladvely hỉgh 
solubility oỉ the drug and ỉts acetyl metabolite, crystallmia 
may be less likely than vvith sulíamethoxaxole.

in  the treatmênt of suscepdble inỉections, suUadimidine 
hạs been given oraỉly in an initíal dose of 2 g, íollovved by 0.5

to l.Og every 6 to 8 hours. It has also been given 
parenterally as the sodium salt.

Sulíadinudine has also been used with other suìíona- 
mides, particũlariy suifamera2óne and suUadlaõne. It ã  also 
used in veterinary mediđne. sometúnes with baquiloprim 
or trimethoprim.

Because its pharmacokinetics diữer in £ast and slow 
acetylators, sulĩadlmidine has 'been used to dẽtermine 
acetỹlator status.

Preparatìons
Proprietoty Preparoitons (details are gi ven in Voluine B)

Single-ingredient Preporạtions. Hung.: Septosyb Thai.: Fami- 
dlnẽ.

AAuhKngredient Pieporolioro. ĩnion.: TrisuUa; Thai.: Sulhtrilt; 
Triple Sulphas; Triíulía Co-P; Trisulíapyrimidmes.

Phannocopaaal Pityorohons
USP 36: Trisulíapyrimidines Oxal Suspensỉon; Thsulỉapyrỉnứ* 
dines Tablets.

Sulfadoxine (BAN, USAN. riNNI 

Ro-4-4393; Suttadoksĩĩộr; Sulíadõksinas; 'Sulfadossina; 7 Sutfa- 
'cloxin;' Su^dóxĩnà;' SụHạầoxióump^.Sulíónnẽừiọxine; Sui-* 
forthomidine;. Sulphorrnẽthòxine; Sulphorthodimethoxine;; 
Szulfadoxin; Cy/ibộaAOxcvtH. : - -i:;; 
A/̂ S.ô^imethoxypyrrmĩdìn^yỉlsulphanịlamĩde:’ ••• 
C12H14N AS=3103 ■ Vỉ =■ Jí % 2 - 1 T - ■’
CAS — 2447-57-6. 3- z ■
ATC Vet — QJ0[EQĨ3
ỤNII — 88463U4SMS.T";'.;', / ị.„ ■'

Pharmacopoeias. ĩnỌ ụn., Eur. (see p. vfl), Int., u s, and Vitt. 
Ph. Eur. 8: (Sulfadoxine).' White .o r yeỊlowish-vỵhite 
cxystalline powder or crystaỊs.; V ery. siightiy soliibỊe. in 
vvatet; slightly soluble írĩ ãlcohoi and in methyi alcohol. It 
dissolves in Solutions of alkạli hydroxides and in  dilute 
mineral adds. Protect hom  IighL 
USP 36: (SuUadoxine). P ro tea hom  light.

Uses and Admỉnỉstration
Suliadoxine is an ultra-long-acting suhonamide that has 
been used in the ữeatment of variouỉ Iníections but is now 
rarely used alone.

It is given as a fixed-dose combination oỉ 20 parts 
sulíadoxine Tvith 1 part pỵnmethamine (Pansùỉar, Rữchí) in 
the treatment of ỉaldpanim malaria (p. 644.1), usually vváth 
artesunate. Aỉthough the combmađoa has been used in the 
prophylaxứ oỉ malatỉa, the risk o{ toxidty is now geneially 
considered to outweigh its value.

In theneatm entofm aỉaria,theusualoraldoseis 1.5 gof 
sulỉadoxine vvỉth 75 mg of pyrímethamỉne as a single dose. 

For details of doses in children, see p. 365.3.
Sulíadoxine vvith pyiỉmethamine has also been given 

intramuscuỉaiỉy.
Suỉỉadoidne with pyrimethamỉne has also been tried in 

th e  teeatment of ãctinomycetomas (see Mycetoma 
p. 193.1), and for prophylaxis ol pnéumocystiỉ pneumonia 
in  immunocomprõmỉỉed patients (see p. 567.2 fõr the more 
usual prophylactic regimẽns).

A mixture of 5 parts of sulíadoxine w ith 1 part 
trũnethoprim is used in veterìnary medidne.

Adminislration in children. Sulỉadoxine may be used in 
children, with pyiimethamlne, for the treatment of íald- 
parum malaria. It may be given as a single oral dose to 
children 2 months of age and older accordỉng to body- 
weight as foUows:
• 5 to 10 kg: 250 mg, with 12.5 mg pyrimethamine
• 11 to 20 kg: 500 mg. with 25 mg pyrimethamine
• 21 to 30 kg: 750 mg, vvith 37.5 mg pyrimethamine
• 31 to 45 kg: 1 g, with 50 mg pyrimethamine

i • over 45 kg: as for adults (see Uses and Administradọn. 
above)

Adverse Effeds, Treatment, and Precautìons
As íor SÚỊfamethoxazolé, p. 367.3. For reíerence to the 
adverse ettects of a combinatíún of sulíadoxỉne and 
pyrimethamine, see Pyrimẹthamine, p. 663.3. .

ư  adverse eữects occur, sulíạdoậnẹ has thè dlsadvantage 
that several dạys aie required ỉorelimination hom  the body.

Reíerences. *
1. m en  PJ, 0  aỉ. Sibty and toxidty ci luUadoxine/pỵrimetlumme: 

ỉmpUotiODs (or malariâ prcvcntiou ỉn prcgnancy using intennỉttenc 
prevenrivc QreatmenL Dntg Saptíy 2007; 30:461-501. -

Inỉémđions
As for Sulíamethoxazole, p. 368.2.

The Symbol t  denotes a preparation no longer actively marketed
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Antimỉcrobìal Actìon
As for Sulfamethoxazole, p. 368.3. Synergy exists beriveen 
sullađoxine and pyrimethamine, which act againỉt {olate 
metaboỉism at different points of the metabolic cyde.

Resistance to the combination oỉ sulíadoxine and 
pyrimethamine in plasmodia, fbst noted in Thailand in the 
late 1970s, has become widespread in many malarious areas 
of the worid. For turther detailỉ of reslstance to antimalarial 
drugs, see p. 644.1.

Pharmacokinetics
Suưađoxine i$ readily absorbed from the gastrointestinal 
tr a a  and peak concentrations oi about 60 micrograins/ml. 
occur abõut 4 hours after a 500-mg dose. It has an 
eliminationhalM ưe oỉ about 200 houis. About 90 to 95% is 
reported to be bound to plasma proteins.

Sulỉadoxine ũ  vvidely distributed to body tissues and 
ỉluids: it passes into the fetal dxculation and has been 
detected in lovv concentradons in breast milk. Sulladoxine is 
excreted in urine, mainly unchanged.
Reíerences.

1. Karunajcewa HA. et ai. Pharmacokinctic properties oí sulỉadoxine* 
pyrimeihamine In pregnani women. Antimierob Agatữ Chemothtr 2009; 
53: 4368-76.

2. Nyunt MM. et ai. Pharm acokinetks of sulíadoxine and  pyrimethamine 
ỉn ỉnterxniucM preventive treaưncot o ỉ malaria ỉn pregnancy. Cỉirt 
Pharmacữì TherlQlQ: 8 7 :2 2 6 -34.

Preparations
Proprietary Preparations (details are gỉven in Voỉume B) 

Single-ingredient Preparations. Malaysùn Fan$idar.

Mubì-ingredient Prepomtions. AustraL: Pansidart; Braz.:
Fansidan Fr.: Fansidar. Gr.: Fansidar; ỉndùr. Amalan Croydox- 
in-FM; Donũne; Laridox; Larinate Klt; Malasult Malddal; Mal- 
odde; Masunate; Metasulũn: Onli-2; Pyratũn; Rimodar Indon.: 
Pansidan Plasmodin; Suldox; IrL: Fansidarf: Israek Fansidarf: 
Malaysũc Madomine; Malaỉon; Phũipp.: Fansidar; Rui.: 
Pansidar (<t>aHCHflap); S-Ạ/r.: Fansidan Switz.: Fansidart; Thai.: 
Vĩnsilar; UK: Fansidan Ukr.: pansidar (<l>aHcuaap)t; USA:^ 
Fansidarf.

Phormocopoeỉal Preparations
USP 36: Sulíadoxine and Pyrìmethamine Tablets.

Sulfafurazole /BAN, piNN)
Sulfefuratsoli; Sulfiafurazol; Sụlfefurazolạs; i Sùlfefurazoto; 
Súlfafuràzolum; Sulfì5ÒssazoỊò;' Sụlfisoxázole; 'Sũlfìzoksa2 0 l; 
Suíphạiuráạ; Sulphạfurãzole;" SzuKafutazõl; Cýn'b< (̂jiypá3Ò/v 
N'̂ ,4^m ethỵlisọjỊ^ol-5-yDsulphanilam idé. 
CtiH-uNaỌaSiíõTÌ';. ' '
o ắ -  127-69-5 •••':- '■ -
ÀTC—  JOỈEBOS; S01AB02. . -

[ÁTC Vet — ,QJ0ỈEQ05; QS01AB02 
lim  — 74ỢT4Ế525W. . . . V

Pharmacopoeias. In chin., Eur. (see p. vu), Jpn, and us. 
Ph. Eur. 8: (SulíafurazoIe). White or yellowish-white, 
crystalline povvder or aystaỉs. PractìcaUy insoluble in waten 
sparíngly soluble in alcohoL' slightly soluble in dichlor- 
omethane. Xt dissolves in  Solutions oí alkaỉi hydroxides and 
in  dilute mineral adds. Protect hom  light.
USP 36: (Suỉfisoxazole). A vvhite to sUghtly yellovvish, 
odourless crystalline powder. Soluble 1 in  7700 of water and 
1 in 10 of boiling alcohol; soluble in  3N hydrochloríc add. 
Store in airtight containers. Protect hom  light.

Acetyi Suifafurazole
Ấcẽtilsulfafurázol; Ầcétyl Sulphafurazole; Sulfisoxazolé Acètýi; 
Ạ4 eTvtnỊynb(()aịypa3on. ..
/V-AcetyL SÚ(phãfurazole; _ W-(3,4-Dimethyfisoxazol-5-yí)-/V- 
sulpharulyíacetamide.. _ ■
C,3H,5NjO.S=3p93;.

;C Á S ^r80-74-o'. . 
':~ATC'^J0ÌEB05;SÓ1AB0Ỉ . .
ATC ỵet —? ỌJỌlEB05; QSQỊAB02.
UNII — WBT5QH3KED.

NOTE. Aeetyl sulfaỉurazole is to be distìnguished hom  the N4- 
acetyl deiivative ỉormed hom  sulỉaỉurazole by conjugadon 
in  the body.

Compounded prepaiations of acetyl sulỉafurazole may be 
representéd by the ỉollữvving name:
• Co-erynsulfisox (PEN)—acetyl sulfafurazole and 

eryứưom ydn ethyl sucdnate.
Pharmacopọeiaỉ. In us.
ƯSP 36: (Sulfisoxazole Acetyl). A w hite or slightly yellow 
crystallme powder. Practìcally insoluble In Watei; soluble 1 
in  176 of alcohol, 1 in 35 of chloroíonn. 1 in 1064 of ether, 
and 1 in 203 of methyl alcohol. Store in ainight containers. 
Protect hom  light.

Sulfafurazole Diolamine /piNNM/
NU-445; Sulfeftjrazol diplạmỉnà; Su^íuraro t Diolamine'de; 

■Sulfaifurazoli Điolarninurri; SiịlfísbỊsaizoỊ Pietanolámírv Sulfịfí 
sòxazolẽ Dlolamíne (USAN); Sulpháftj"razolẻ Diethanolamineí 
'Su|phafurazole pỉolạmine; Cynb4ia<typa30/ia flvi0/iaMMH.; , - 
The 2^4minobisethầnol salt ofsuỉpliafurazole. 
:C1,H13N30 3SÔH),N 0^3714  . ■ -
\ÒỊs — 429960-9..
’ÁfC —  jÓÌW5;'&lẦB01 , • , V
A l t  Vet —  QSỌ1AB02. ... ••
UNII — 3Ọ54B46ỊBB. _ . ■ ,->

Uses and Admỉnistratìon
SuUafuraz.ole is a short-acting suUonamide that has been 
used sỉmilaiỉy to sulíamethoxazoIe (p. 367.2), notably in the 
treatm ent of urinary-tract inlections, pneumonia due to 
ChỉamydophUa pneumoniat (Chlamydia pntumoniae), nocar- 
diosis, and ữachoma. It is also used, usụally vvith 
erythromydn, in the ơeatm ent of otltis media. For details 
of these iníections and their treatment see Choice of 
AntíbaCTeríal, p. 172.2.

SulfafurazoIe is usuaỉly given orally. In the treatment of 
susceptible inleaions, it has been given in an ìnitial dose of 
2 to 4 g, lollovved by 4 to 8 g daily in divided doses every 4 to 
6 hours. Dosage modiũcatĩon mãy be necessary in patients 
vvith renal impairment. For details oỉ doses ỉn children. see 
p. 366.2. Acetyl sulfafurazole is tasteless and is used in liquid 
oral preparations oỉ the dmg; doses are expressed in terms of 
suhaỉuraaole. Ỉ.16g oí acetyl sulfafurazole is equivalent to 
about 1 g of suưaỉúrazole.

SuUafurazole diolamine has been used, as an ophthalmic 
ointment or solution contaỉning the equivalent oỉ 4% oỉ 
sulỉafurazole, in the topical ưeatment of susceptíble eye 
iníections. Sulíafurazole diolamine 1.39 g is equivalent to 
about 1 g of suUaỉurazole.

Sulfaíurazole diolamine has also been given parenterally.

Administration in children. Sulfafurazole may be used in 
inỉants and dũldren 2 months of age and ólder for the 
ưeatm ent of iníections causeđ by susceptible organisms, 
and is usually given orally. It iỉ usually given in an initial 
dose of 75mg/kg, íollowed by a maintenance dose of 
150mg/kg daily (to a maxũnum of 6g) in 4 to 6 divided 
doses.

Adverse Effects, Treatment, and Precautions
As for Sulỉamethoxazole. p. 367.3.

Suưaíurazole and its acetyl derivatíve are relatively 
soluble in urine and the risk of crystalluria is generally 
slíght, but nevertheless adequate fluid intake is recom- 
mended.

Breast íeeding. A stụdy' in 6 women given suỉỉaỉurazole 
conduded thă t the àmount of dmg appearing in breast 
milk posed no risk to the healthy inỉant beyond the 
immediate newbom period, but potennal risk in breast-fed 
iníants with jaundice or G6PD dehdency, or who are m, 
stressed, or premature, was more dUGcult to evaluate. 
Based on this evidence, the last available guidance hom  
the American Academy of Pediatrics1 stated that sulfafura- 
zole was usually compatible with breast íeeding, but cau- 
tíon was required in the inlants mentioned above.

1. KauttmaD RE. t í  a i  SuUbịiaxole seaetìon  into h u n u n  mibc. J  Pidiaĩr 
ĩsao; n :  839-41.

2. American Academy ot Pcdỉarrics. The saniter 01 dniỊS and other 
diemỉcaỉỉ ỉnto bunún miỉk. Ptdiatria 2001; 108:776-89. [Rctired May 
2010] Coưecúon. ibid’ 1029. AỈ90 avaỉỉable ac hctp://aappoUcỳ. 
aappublications.org/cji/comenƯfull/peđUtrk3%3b 108/3/776 ũõcessẻđ 
28/05/04)

Interactìons
As for Sulíamethoxazole, p. 368.2.

Sulfafurazole has been réported to increase the 
anaesthetic effect of thiopental.

Eye preparations of sulfafurazole diolamine should not 
be applied vvith preparations of sỉlver salts.

AntimicrobialAdion
As íor Sulỉamethoxazole, p. 368.3.

Pharmacokinetics
Sulfaỉurazole is readỉỉy absoibed hom  the gastrointestinal 
tra a  and peak plasma concentrations occur 1 to 4 hours 
after an  óral dose. Acetyl sulfafurazole (the I^-acetyl 
derivative) is broken down to sulíafurazole i n . the 
gasaointestinal tract beỉore absorption, resulting ỉn delayed 
and somevvhat lovver peak concentradons. Sulỉafuiazole iỉ 
about 85 to 90% is bound to  plasma proteins. It readily 
diữuses into extracellular Auid, but very little dihuses into 
cells. Concenttations in the CSF are about one-thữd of those 
in the blood. Sulíafurazole CTOSSCS the placenta into the íetal

ãrculation and is distributed into breast milk. About 30% of 
sulfafurazole in  the blood and in the urine is in  the form of 
the N*-acetyì derivative.

Sulfalurazole is excreted rapidly in the uihie, up.to 97% 
oỉ a single dose being eliminated in 48 houis. The haU-liỉe is 
reportied to  range from about 5 to 8 houts. Both 
suUafurazole and Ìts N^-acetyl derivadve are m ore solubỉe 
than many other suUonamides in urine.

Preparotìons
Proprietary Praporalions (deuils are pven in Volume B)
Single-ingredient Preparotions. Turk: Gansol' USA: Gantrisint; 
Vãteĩ.: Gantỉcol.
MubKngredietrt Preparalions. Canad.: Pediazole; chãe. Bioquin; 
Fr.: PediazoIe; Gr.: Peđiazole: Israel: Pediazolet; Mex.: Pedia- 
zole: UrovecfT Thai.: Pyrizo!e; Turíc: Axo Gantrisln; USA: 
Pedlazolef.
Phormaeopoeial Preporolions
USP 36: Hrythromycin Estolate and Sulũsoxazole Acetyl Oral 
Suspension; Erythromydn Ethylsucrinate and SulGsoxazole 
Acetyl for Oral Suspennon; Sul(ìsoxazole Acetyl Oral Suspen- 
sion; Sulfisoxazole Tablets.

SuHaguanidine (8AN, riNNỊ 
SợHagũanidina; Sulíaguanidiini; SuHaguanidiri; Sulfaguanidi- 

; na;'.'..Sullagùanidinas;Sulíaguanidihum; SuKãguanidýna; 
Sutfemidinùm; Sulginum; Sulphaguanidiner Szu!fagúahidin; 
Cynb<ịaryaHV4flMH. ' '
1-Sulphariilylguanidine; A/-Amidinosulphanilamide. 
C7H10N4O2H Ị 4 .2

ọ s ' ̂ ./57-67-0 (anhỷdrous sulíaguanidine); 6190-55-2 
ệulíagủanidỉne mọnohydrate).
ẦTC — A07ABỌ3. i' ■■ ■ ■ '
ÁTC Vet. —  QAQ7AB03. :
UNIỊ— 15XQSỌ43FN. ;

Pharmacopoeias. In Eur. (see p. vii).
Viet. indudes the monohydrate.
Ph. Eur. 8: (Sulíaguanidỉne). A white or almost white, fine 
crystalline povvder. Very slightly soluble in vvater and ỉn 
alcohol; slightly soluble in acẹtone; pracdcally insoluble in 
dỉchloromethane. It dissolves in dilute Solutions oỉ mineral 
ađds. Protect bom  Ught.

Proỉile
Sulíaguanidine is a sullonamide with propertíes similar to 
those of sulíamethoxazole (p. 367.2). It is absorbed to a 
limiteđ extern bom  the gastrointestinal tract and may 
thereíore be m ore likely to cause systemic eữects than less 
well absorbed drugs such as phthalylsulỉathiazole and 
sucdnylsulỉathiazole. It is used, usually with o ther drugs, in 
the treatm ent of gastrointestina] inỉections, and has ako 
been applieđ locaUy to the skin and throat.

Preparatìons
Preprietary Preporotions (details are given in Volume B)
Sngle-ingredient Preparotions. Fr.: Enteropaihylt; Eus.: Sulgin 
(Cyínnm); Thai.: Sulỉayel.
Multi-ìngredient Preparalions. chũe-. Catbon Sulíaguanidina: 
India: Enterognamdine; Mex.: Neopecsul; Thai.: Biodan.

Sulfamerạzine /BAN, rtNNỊ
‘ RPr2632Ẹ Solfemerazĩna,‘":SulfamẻrasÌnurri; ' ’5uỊfernẹratsnni; 
ÍSulfe'mẽf?an; SụỊíarrierarina; Sụlfamerázinas; Sọlfemẻrazíne; 
&tfámérazinum;Sutfamethyldlazíne; SulỊamềthýlpyrimidine; 

rSulphãmẹraạné; Szụ|faTOrázin; Cỵ/ib4>á»aepa3Ị4H. 
’/VĨH[4-Mệthỵ!pyrimidỊn-2-)d)sulphanịlaiTiide. . 
C„H,2NAS=2643 - -

'CAS — 127-79̂ 7. ■. .
A K —  D06BA06; J01ED07.

■ATCVá— QÚ06BA06.
UNII —  ỦR1SÁB295F: .

Pharmacopoeias. In  Eur. (see p. v ii). Also in  BP(Vet).
Ph. Bur. 8 : (SuHamerarine). w hite, yellowish-whlte, ot 
pinkish-white, crystalline powder or crystals. Very slightly 
soluble in  vvater and in  dichloromethane; slightly soluble in 
alcohol; sparingly soluble in  acetone. It dissolves ÚI 
Solutions o f alkali hydroxides and in  dilute m ineral adds. 
Protect bom light.

Sulfamercndne Sodium ỊBANM, rìNNi
SolụỊọlẹ Sulphamerạàne; SuỊfamerazina de sodio; Sulíamer- 
ạána ; sódica; Sulfamérazine sodique; S(j|famérazinum 
Nạtricum; . Sulphameraáine Sodium; CỹnbộaMepa3 MH 
HaTpnữ.' .: .. . . .1 ;

All cross-reíerences reíer to entries in  Volume A
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c. IH I! N4NaOjS=286.3
CAS — 127-58-2. : - . •
ATC — D06BA06; J0 ỉ ED07.
ATC Vet — QD068A06.
UNII — JỌV4ỊJJY07O.:

Prọfilẹ
SuUameraãne is a shon-acting sulfonamide with propertỉes 
similar to those of suIfamethoxazole (p. 367.2). It has 
usually bcen given w ith other suUonamides, or with 
trimethoprim.

Preparatìons
Propríetary PreporaHoas (details are given In Volume B)

MuhKngredieni PraparaHons. ỉndon.: Trisulía; Thai.: Sul£atrilf; 
Triple Sulphas; Trisulía Co-P; TrísuUapyrimidlnes.

Pharmacopoeid Preparatiora
USP 36: Trisultapyrimidines Oral Suspension; Trisulíapyrinũ- 
dines Tablets.

Sulfamethizole (BAN, riNNi
Sulfamethizoỉ; Sulfaméthizol; Sulfamethizolum; Sultametit- 
solị; Sùlfamếtizol; Sulfametizolas; SuKametteolo; Sulpha- 
m etm õĩe; Sz’ulfãmetìzol; Cý/ibộaMeruaon. ‘
N'-(5-Methyr-Ì,3,4-thĩadiazol-2-yí)sulpharứamide. 
G,H10N4OjS2=270.3 
CÁS—  144-82-1. '
ATC — B05CA04; D06BA04; J01EB02; S01AB01.
ATC Vet — QB05CA04; QD06BA04; CU01EQ02; QS01A801. 
um  — 25W8454H16.

Pharmacopoeias. In Eur. (see p. VĨÌ), Jpn. and us.
Ph. Eur. 8: (Sulfamcthizole). White or yeUovvish-vvhite 
crystalline povvder ór crystals. Very slightly soluble in water; 
sparingly soluble in  alcohol; soluble in acetone. It dissolves 
in dilute Solutions of alkali hydroxides and in dilute mineral 
adds. Protect (rom light.
USP 36: (Sulfamethizole). Practically odourless, white 
crystals or powder. Soluble 1 in 2000 of water, 1 in 38 of 
alcohol, 1 in 13 of acetone, and I in 1900 of chlorolonn and 
o! ether; freely soluble in  Solutions of ammonium. 
potassium, and sodium hydroxides; soluble in dilute 
mineral adds: practically insoluble in benzene. Protect írom 
light.

U s e s  and Admìnìstratìon
Sulỉamethizole is a short-acting sulỉonamide that is given 
orally in  the ơeatm ent of iníectlons oí the urinary tract, 
sometimes w ith other ãntibacterials; it is unsuitable for the 
treatm ent of systemic iníectlon since only relatively low 
concentrations of drug occur in the blood and tissues.

It is given in usual adult doses of 1 g twice daily. For 
details of doses in children, see p. 367.1.

SulfamethizoIe monoethanolamine has also been used.

Administration in chỉldren. Sulfamethizole has been used 
oraỉly in inỉants and children 2 months of age and older 
for the treatm ent o! urinary-tract iníections due to suscep- 
tible organisms, in a typical dose of 50 mg/kg daily in 2 to 
4 divided doses.

Adverse Effects, Treatment, and Precautions
As for Sulfamethoxazole, p. 367.3.

Sulfamethizole and its acetyl derivative are relatively 
soluble in  urine, and the risk of aystalluría is quite low, but 
an adequate Quid intake should generally be maintained.

Interactions
As ÍOT Sulíamethoxazole, p. 368.2.

Antìmícrobial Adion
As ỉor Sulfamethoxazole, p. 368.3.

Pharmacokinetícs
Sulíamethũole is readily absorbed bom  the gastrointestinal 
tract; about 90% has béen reported to be bound to plasma 
proteins. Its haư-Uíe has been reponed to range from about
1.5 to 3 hours. It is only slightỉy acetylated in the body and is 
rapidly excreted, about 60% of a dose being eliminated in 
the urine in 5 hours and around 90% vvithin 10 hours. 
Sulỉamethũole and its acetyl derivative are readily soluble 
in urine over a wíde pH range. Concentrations in blood and 
tissues are lovv because of its rapid excretion.

Preparations
Proprietary Preparaiions (details are given in Volume B) 
Singie-ingredient Preparntions. Dtnm.: Lucosil; Fr.: Ruíol.
Muhi-ingredient Preparalians. Spain: Micturol Sedante; USA: 
Urobiotic-250; Venez.: BactevaL
Pbamiocopoeial PreporoNoiB
USP 36: Sulỉamethizole Oral Suspensỉon; SulfamethizoIe Tablets.

Sulfamethoxazole Í8AN, usAN.riNN)
Ro-4-2130; SMX; SMZ; Sulfamethoxazol; Suĩfafnéthoxazole;
Sulfamethoxazolúm; Sulíametoksatsoli; Sulfametoksazol;
Sulfametoksazolas; Sulfametoxazol; SulfametOxazolo; Sulfỉ-
somezole; Sulphamethoxazole; SzulfametoxazõlrCy/ib<ị>aMe-
TOKC33oa ■
/Vr-(5-Methylìsoxazol-3-yl)sulphanilamide. • y ■
C,oHmNAS=2533
XẠ5 —723-46-6. : -
ÃTC — XI1ECQI. '
ATCVet —  QJ01EQIỈ. 
u m  — JE42381TNV.

NOTE. Compounded preparations of sulfamethoxazole may 
be represented by the lollovring names:
• Co-trimoxazole {BAN)—sulfamethoxazole 5 parts and 

trimethoprim 1 part (see p. 277.3)
• Co-trimoxazole (PEN)—suỉíamethoxazole and trimetho- 

prim.
Pharmacopoeias. In ơtõt., Eur. (see p. VĨĨ), ĩnt.. Jpn. us, and
viet.
Ph. Eur. 8: (SuIíamethoxazole). A vvhite or almost white, 
crystallíne povvder. Practically insoluble in  vvater; sparỉngly 
soluble in alcohol; íreely soỉuble in  acetone. It dissolves in 
dilute Solutions oĩ sodium hydroxide and in dỉlute adds. 
Proted from light.
USP 36: (Sulíamethoxazole). A w hite to  off-white, 
practically odourless, crystalline powder. Soluble 1 in 3400 
oí vvater, 1 in  50 of alcohoL and 1 in  1000 of chloroỉorm and 
of ethen slovvly and usually incompletely soluble 1 in 2 of 
carbon disulEde; íreely soluble in acetone and in dilute 
Solutions of sodium hydroxide. Protect from light.

Uses and Adminỉstration
The use of sulfamethoxazole and other sulíonamides has 
been lũnited by the increasing inddence of resistant 
organisms. Their main use has bcen in  the treatment of 
acute, uncomplicated urinary-tract iníections, partỉcularly 
those caused by Eỉchaichia coli. They have also been used in 
nocardiosis, and in some other baaerial iníections such as 
ontis media, Chlamydia and chlamydophila inỉections, and 
prophylaxis of meningococcal meningitis, but have largely 
been replaced by other drugs: even vvhere pathogens retain 
some sensitivity to sulíonamides, a combination such as co- 
trũnoxazole (sulfamethoxázole wíth trimethoptỉm) has 
oíten been prelerred. The usuaỉ treatm ent oỉ these 
inlections is discussed under Choice of Antibacterial, 
p. 172.2.

Sulíonamides are also used, olten w ith pyrimethamine 
or trimethoprim, in the ưeatm ent of protozoal iníectlons, 
particularly malaria (p. 644.1) and toxoplasmosis (p. 926.1). 
They are also used similarly in pneưmocystis pneumonia 
(p. 567.2).

Sulfamethoxazole is a medium-acting suUonamide that 
has been given orally in a usual dose oỉ 2 g initially, foilowed 
by 1 g twice daily. In severe lnfe«ions 1 g three times daily 
has been given.

For details of doses in children, see p. 367.2.
Reduction of dosage may be required in patients with 

renal impainnent.
For the uses and dosage of sulfamethoxazoIe vvith 

trìmethoprũn, see Co-trimoxazole. p. 277.3. 
Sulfamethoxazole lysine has also been used.

Administratíon. u s  licenseđ product inỉonnation for a for- 
mer product of sulfamethoxazole recommended that 
blood concentrations be measured in patỉents receiving 
sullonamides for seríous inlections. The foUowing concen- 
tratìons of Iree sulỉonamide in the blood -vvere considered 
to be therapeutically effective:
• íorm ost infectíons, 50 to 150micrograms/mL
• for serious infections, 120 to  150 micrograms/ml. 
Concentrations of 200 micrograms/mL should not be 
exceeded since the inddence of adverse reactions might be 
increased.

Administration in chddren. SuUamethoxazole may be 
used orally in đũldren for the ơeatm ent of inỉections 
caused by susceptible organisms. Ít has been given ỉn an 
initial dose oỉ 50 to 60mg/kg, lollovved by a maintenance 
dose oỉ 25 to  30mg/kg tvvice daìly (to a maximum daily 
dose o(75m'g/kg).

Adverse Effects and Treahnent
Nausea, vomiting, anorexia, and dianhoea are relatively 
common after use of sulỉamethoxazole and other 
suUonamides.

Hypersensitivity reactỉons to sulỉonamides have proved a 
problem. Fever is relatively common, and reactỉons 
ỉnvolving the skin may indude rashes, pruritus, photo- 
sensitivity reactions, exíoliatíve detmatitis, and erythema 
nodosum. Severe, potentialỉy ỉatal, skin reactions induding 
toxic epidermal necrolysis and the Stevens-Johnson 
syndrome have occurred in  patients treated with 
suUonamỉdes. Dennatítis may also occur hom  contad of 
sulíonamides w ith the skin. SLE, particulariy exacerbation 
of pre-existing disease, has also been reported.

Nephrotoxic reactions ỉnduding interstítíal nephritis and 
tubular necrosis, which may result in renal íailure, have 
been attributed to hypersensitivity to suUamethoxazole. 
Lumbar pain, haematuria, olỉguiia, and anurỉa may also 
occur due to crystaỉỉisation in the urine o! suỉỉamethoxazole 
or its less soluble acetylated metabolịte. The risk of 
crystalluria can be reduced by giving Auids to maintain a 
high urine output. u  necessary, alkalinisation of the urìne 
with sodium bicaibonate may increase solubility and aid the 
elimination oỉ sulíonamides.

Blood disorđers have occasionalỉy occurred during 
ureatment w ith the sulíonamides indũding suUámethox- 
azole, and indude agranulocytosis, aplastỉc anaẹmỉa, 
thrombocytopenia, leucopenia, hypopcothrombinaemia, 
and eosinophilia. Many ot these eữects on the blood may 
result from hypersensitivity reactions. SuUonamides may 
rarely cause cyanosis due to methaemoglobinaemia. Acute 
haemolytic anaemia is a rare complication which may be 
associated vvith G6PD dehdency.

Other adverse ehects that may be manưestatíons of a 
generalised hypersensitivity reaction to  sulíonamides 
indude a syndrome resembling senun sickness, hepatíc 
necrosis, hepatomegaly and jaundice, myocarditis, pulm- 
onary eosinophilia and Abrosing alveolids, and vasculltis 
induding polyarteritứ'  nodosa. Anaphylaxis has been 
reported only very rarely.

Other adverse reactions reported after sulfamethoxazole 
or other suUonamides indude hypoglycaemia, hypo- 
thyroidism, neurological reactions induding aseptic 
meningitis, ataxia, benign intracranỉal hypertension, con- 
vulsions, dỉzziness, drowsiness, {atigue, headache, insom- 
nia, mental depression, peripheral or optỉc neuropathies, 
psychoses, tinnitus, vertigo, and pancreatitis.

Suỉỉonamides may displace semm-bound bilirubin, 
resulting in kemicterus in premature neonates.

As vvith other antimiaobials, sulíamethoxazole may 
cause alterations of the baderial flora in the gasưointestinal 
trad. There is, thereíore, the possibility, although it appears 
to be small, tha t pseudomembranous coLitis may occur.

Slow acetylatõrs of sulfamethoxazole may bẽ at greater 
risk oí adverse reactions than íast acetylators.

For hưther inỉormation on the adverse ehects of 
sulíamethoxazole when used with trimethoprim, see Co- 
trìmoxazole, p. 278.3.

HypersensHivHy. Adverse eílects to sulíonamide antibac- 
terials are a relatívdy common problem, occurring in 
about 3% of coúrses; about 3% of these are tm e hyper- 
sensitivlty reacdons some of which can be severe or life- 
threatening.1

The sulía moiety (-SO2NH2) which Is contained in the 
Chemical structure of sulíonamide antibacterials is also part 
of many other drugs, induding the carbonic anhydrase 
inhibitors (such as acetazolamide), the thiazide diuretics 
(such as hydrochlorothiazide and indapamide). loop 
diuretics (such as hirosemide). sulíonylurea antidỉabetics 
(such as tolbutamide and glyburide), selective cyclo- 
oxygenase-2 inhibitors (such as celecoxib), serotonin 
agonists (such as sumatriptan), HlV-protease inhibitors 
(amprenavữ and ỉosamprenavir), dapsone, and probene- 
cid.1' 5 However, Chemical ditterences between the 
suUonamide antibaaeríals and these othets mean that the 
latter are less likely to cause severe hypersensitivity 
reactions.1-4'5 The immunoỉogical deteim lnant of type I 
immunologic reaction to suUonamỉde antibacterials is the 
NI heterocyclic ring, and nonantíbaaerial sulỉọnamides do 
not have this sõucturaỉ íeature. Many non-type I 
hypersensitivity responses to sulfpnamide antibaderials 
are due to reăctive metabolỉtes; metabolite ỉormation is 
stereospedhc tọ the N4 amino nỉưogen oi the suỉíonamlde 
antibacterials and this stmcture is also no t ỉound on any 
nonantíbacterial suUonamides.4,5 Although severe cases of 
presumed cross-hypersensidvity have been reported rarely,1 
the Chemical diKerences and ứie stereospecĨBdty of thẽse 
reactions makes true cross-reacdvity between antiba'cterial 
and nonantibacteriaỉ suUonamídes ẽxtremely unlikely.1'’

Even though the risk of cross-reactỉvity is low, concems 
about it contmue tọ complicate treatment as patients who 
have had a reactíon after taking a suỉíonamide are thought 
to be at increased risk for another reaction or a CTOSS-

The Symbol t  denotes a preparation no Ionger actively marketed
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hypersensitivity reaction and prescribers are oíten wamed 
that all sulíonamides should be conơa-indicated in those 
with a history of sulfa allergy, even though data supporting 
this advicẹ are mainly limited to a few case reports. A 
retrospective cohort study in the UK2 found that while 
allergy to  a sulíonamide antibacterial was a risk íactor for a 
subsequent allergic reaction to nonantibacterial sulíona- 
mide-containing drugs, a history of penidllin allergy was 
also a t Ieast as strong a risk ỉactor. This Đnding was thought 
to be due to a general tendency to allergic reactions among 
certain patients rather than a spedhc cross-reactivity vvith 
drugs containing the sulfa moiety. The authors thereíore 
considered that patients with a history'of any type of allergic 
reaction after taking sulíonamides or penidllins should be 
regarded as at increased general risk of reactions to other 
drugs, rather than spedhcally contra-indlcating sulíona- 
mides.

A review of case reports and observational studies of 
cross-reactivity betvveen antibacterial and nonantibacterial 
sulíonamides published in the literature betvveen 1966 and 
March 20043 also íound that the concems about CTOSS- 
reactivity between the two groups were not supported by 
the published data. The authors suggested that except for 
patients with seriọus allergic reaaions and/or multiple drug 
allergies, all other patients with a sulía allergy might be 
given sulíonamide-containing drugs provided there is no 
altemative drug available and they were appropriately 
monitored while on treatment. Others have suggested 
giving a test dose, preíerably orally and in a monitored 
environment.1

1. Ponka D. Approach to managing paúem s with sulfa allergy: use of 
am ibiotic and nonantibiotỉc sulíonamides. Can Fam Physirían 2006; 52: 
1434-8.

2. Sưom BL, et ai. Abscnce of cross-reactivity betvvecn suỉĩonamide 
antibiorics and sulỉonamíde nonantibiotỉcs. N  Engl J  Med 2003; 349: 
1628-35.

3. Johnson  KK. tí  a i  Sulĩonamide cross-reaciivity: fact or ílction? Ann 
Pharmaeoíher 2005; 39: 290-301.

4. BradceR c c  tí a l  Lỉkeỉihood and mechanisms o i  CTOS5-aỉlerg«ijdiy 
betw een  sulíonamide antibiotics and other drugs containing a 
sulíonam ỉde functíonal group. Pharmacotherapy 2004; 24: 856-70.

5. Brackett cc. Suưonamỉde aỉỉergy and cross-reactỉvity. Cun Aỉỉergy 
Asthma Rep 2007; 7: 41-8.

Precautions
In padents given sulfamethoxazole, adequate íluid intake is 
necessary to reduce the risk of crystalluria; the daily urine 
output shouldbe 1200mL ormorẽ. Compounds that render 
the urine addic may increase the risk of crystalluria; the risk 
may be ređuced with alkaline urine.

Treatm ent w ith sulíonamides should be stopped 
immediately a rash appears because of the danger of severe 
allergic reactìons such as the Stevens-Johnson syndrome.

Sulfamethoxazole sbouỉd be given with care to pâtients 
with renal or hepatic impaiiment and is conơa-indicated in 
patìents with severe impairment or with blood disorders. 
Dosage reduction may be necessary in renal impaừment. 
Complete blood counts and urinalyses with microscopic 
examination should be carried out, particularly duríng 
prolonged therapy. Sulfamethoxazole should not be given 
to patients with a history of hypersensitivity to suưonamides 
as cross-sensitivity may occur between drugs of this group. 
Care is generally advisable in patients wdth a history of 
alíergy or asthma. Caution is also needed in the elderly, who 
may be more likely to have other risk íactors for reactions. 
Some consider sulfamethoxazole to be comra-indicated in 
lupus erythematosus as it tnay exacerbate the condition. 
Patients w ith glucose 6-phosphate dehydrogenase defi- 
dency may be at risk of haemolytic reactions.

Sulíamethoxazole and other sulíonamides are not 
usually given to iníants vvithin 1 to 2 months of birth 
because o i the risk of produdng kemicterus; íor the same 
reason, they are generally contta-indicated in pregnant 
women beíore delivery (see p. 368.2).

Patients w ith AIDS may be particularly prone to adverse 
reactions, espedally when sulỉamethoxazole is gi ven with 
tiimethoprim as co-trimoxazole.

Suỉỉonamides have been reported to interíere vvith some 
diagnostic tests, induding those for urea, creatinine, and 
urinary glucose and urobilinogen.

Breast feedỉng. SuUonamides are distributed into breast 
milk in  Iow concentrations and, although they are gener- 
ally contxa-indicated in the USA in breăst-íeeding women 
because of the risk of kemicterus, they are usually 
thought to pose a negligible risk to healthy neonates. 
However, sulíonamides should be used vvith caution in 
breast-íeeding mothers of iU, stressed, or prematnre inlants 
and of inỉants with jaundice, hyperbilirubinaemia or 
G6PD deồdency.

The last available guỉdance hom  the American Academy 
of Pediatrics considered sulfamethoxazole, when given with 
trimethoprim, to be compatible with breast íeeding.1

I. American Academy of Pediairics. The ưansỉer of drugỉ and oiher 
Chemicals into hum an milk. Ptdiatria 2001; 108: 776-89. [Retlred May 
20101 C orreoion. ibidr. 1029. Also avaỉlable at: http://aappolicy.

aappublỉcations.org/cgi/comcnt/fuỉl/pcdiatrícs%3bl08/3/776 (accessed 
28/05/04)

Immunocompromised pctients. SuUamethoxazole is 
mainly conjugated in  the liver to the w4-acetyl derivative, 
but is also oxidised, to  a limited extent, to the hydroxyla- 
mine metabolite.1'5 Although this metabolite was origin- 
ally implicated6 in the development of adverse reactions to 
suUonamiđes, recent work7 has cast some doubt on this 
hypothesis. The metabolỉte appears to be produced 
through cytochrome P450 oxidative metabolism, and it 
has bẽen súggested that slow acetylators oỉ sulỉamethoxa- 
zole show increased oxỉdation compaied with other 
metabolic routes.' AIDS patients also have increased oxi- 
datíon, since they may be depleted oỉ substrates such as 
acetyIcoenzyme A or glutathione necessary for acetylation 
or detoxiíication, and this may expỉain their susceptibility 
to sulfamethoxazole toxidty.2-3

There have been attempts to inhibit the íormation of the 
hydroxylamine metabolite by competitìve inhibition of 
cytochrome P450 enzymes, notably vvith Quconazole and 
ketoconazole.4-5 Encouraging results have been obtained 
with fluconazole in healthy subjects, but the potential for 
dinical beneíĩt in AIDS patients requires íurther study.5

Hovvever, One successlul method of overcoming adverse 
eíỉeas in AIDS patients has been d esensitisa tion . 
Desensitisation by use of initial doses of 4m g of 
sulfamethoxazole or 5mg of sulfadiazine every 6 hours, 
doubled at 24-hour intervals until the desired dose vvas 
reached, was uneventíul in 9 of 13 patients with AIDS 
requiring sulỉonamide treatment for opportunistic infec- 
lions.* The remaining 4 had cutaneous reactions with íever, 
but in 2 of these the reactions were successhilly managed 
with an antihistamine. Although there is a risk of 
anaphylaxis, patients vvith ABDS can be successtully tteated 
wlth sulỉonamides aíter desensitisation.

See also Immunocompromised Patients under Precau- 
tions of Co-trimoxazole, p. 279.2.

1. Críbb AE, Spielberg SP. Sulíamethoxazole is meiaboliied IO the 
hydroxylamine in hum ans. Cĩỉn Phũĩmaeoỉ Thcr 1992; 51: 522-6.

2. Lee BL. tí aỉ. The hydroxylamine oí suƯamethoxazole and adverse 
,  reactions ỉn patients w iih acquỉred ÌmmunodeBcỉency syndrome. Cỉin

Pharmacoi Ther 1994; 56: 184-9.
3. van der Ven AJA. et a i  Urínary recovery and kinetics of sulphameth- 

oxazole and its metabolỉtes in HTV-seropositive patỉents and heaỉthy 
voỉunteers aher a single oral dose of sulphamethoxazole. Br J  Clin 
Pharmacol 1995; 39: 621-5.

4. M ỉtra AK. et al. Inhibition oỉ sullaraethoxazole hydroxylamine 
ỉormation by fỉuconazole in hum an Hver microsomes and heakhy 
volunteers. Qin Pharmacol Ther 1996; 59: 332-40.

5. Gill HJ, tí  a i  The eổect oí fluconazole and ketoconazo]e on the 
metabolỉsm oỉ sulphamethoxazole. BrJ Cỉin Pharmacoi 1996; 42: 347-53.

6. van đer Ven AJAM, tí  ai. A dvene reactỉons to co-trúnoxazole in HTV 
iníection. Lanott 1991; 338: 431-3.

7. ter Hobtede HJM. tía ỉ. Dnig reactions to cotrimoxazolc in HTV iníectỉon: 
possibly not due to the hydroxylamine metabolìtes of sulphamethox- 
azole. B rJ  Cìin Pharmacol 1999; 47: 571-3.

8. Torgovnìck ỉ ,  Arsura E. De$ensỉtizarỉon to suỉíonamides ỉn patients with 
HIV iníectỉon. Am J  Med 1990; 88: 548-9.

Pregnancy. Some sulfonamides have been shown to cause 
letal abnoimalities induding deft palate in animals, but 
ỉears of te ra togen ỉc  effects in humans do not appear to 
be substantiated. Sul/onamides are probably safe in the 
iirst trimester of pregnancy, although throughout 
pregnancy they should be used only in the absence of a 
snitable altemative drug.1

Sulỉonamides may displace serum-bound bilirubin and 
they should be avoided dose to delivery because of the risk 
of kem iaerus in the neonate. The risk of drug-induced 
b ilirub in  d isp lacem en t has been revievved.2 The initial 
evldence suggesting a kemicterus-promotìng effea of drugs 
in neonates was reported for sulíafurazole, and this drug 
now serves as a Standard displadng agent against vvhich 
other drugs are evaluated. Aỉthough all sulỉonamides are 
highly protein bound, each has a diherent capadty to 
displace bilirubin. Sulỉadiarine and sulíanilamide have been 
lound to be the least displadng of the sulíonamides and the 
eHects of sulfadiazine on bilirubin may not be dinically 
signihcant; an increased inddence of hyperbilirubinaemia 
and kemicterus has not been shown aher use for 
prophylaxis of rheumatic íever during pregnancy. Sulíasa- 
lazine should theoretically cause signưicant bllirubin 
displacement, but studies suggest that the drug may be 
given to patients with Crohn's disease who are pregnant or 
breast íeeding. Metabolites of sulíonamides have also been 
evaluated for kemicterus-promoting eííects; glucuronide 
metabolites are expected to compete for binding sites less 
ehectively than the parent compound, whereas acetylated 
metabolites of some suỉíonamides appear to be more potent 
bilirubin displacers.

1. VVỈse R. Prescríblng ỉn  pregnancy: antibioứcs. BMJ 1987; 294:42-4.
2. VValker PC. N eonaul bilimbứi toxicíty: a review of kernỉaerus and the 

Ỉmpllcationỉ oí đrug-ỉnduced bỉlimbín displacemenL Clin Pharmacokintí 
1987; 13:26-50.

Interađions
The action of suhonamides may be antagonised by p- 
aminobenzoic add and its derivatives, particularly potas-

sium aminobenzoate and the procaine group of local 
anaesthetics.

Sulfamethoxazole and other sulfonamides may potenti- 
ate the eỉĩects oí some drugs, such as oral anticoagulants 
(p. 1531.1), methottexate (p. 827.3), and phenytoin 
(p. 542.3); this may be due to displacement of the drug from 
plasma protein binding sites or to inhibítion of metabolism. 
Hovvever, the đinical signiScance of these interactions 
appears to  depend on the particular sulíonamide involved. 
The possibillty of interactions with other highly protein- 
bound drugs, such as NSAIDs, should be considered.

High doses of sulíonamides have been reported to have a 
hypoglycaemic eííect; the antidiabetic effect of the 
sullonylurea compounds may be enhanced by sulíonamides 
(p. 505.3). Some sulỉonamides have been assodated vvith a 
decrease in plasma-dclosporin concentrations when used 
together (p. 1956.2). Isoỉated repons have described 
possible íailures of hormonal contraceptives resulting in 
pregnancy in patients given sulíonamides (p. 2243.1).

The use of compounds that render the urine addic may 
increase the risk of crystalluria.

Antimicrobial Ađion
Sulfamethoxazole and other sullonamides have a similar 
s truaure to p-aminobenzoic acid and interíere with the 
synthesis of nucleic adds in sensitive micro-organisms by 
blocking the conversion o{ p-aminobenzoic add  to the 
coenzyme dihydroíolic add, a reduced form of íolic add; in 
man, dihydrololic add is obtained from dietary folic add  so 
sulíonamiđes do not aííect hum an cells. Their action is 
mainly bacteriostatic, although they may be bacteriddal 
where concentrations of thym ine are low in the 
surrounding medium. The sulfonamides have a broad 
spectrum of action, but the development of widespread 
resistance (see below) has greatly reduced their useíulness, 
and susceptibility oíten varies wideÌỴ even among 
nominally sensltive pathogens.
• Gram-positive cocd, such as Staphylococcus aureus, s. 

saprophyticus, Streptococcus pyogenes, Str. pncumoniae, and 
the viridans streptococd are susceptible to sulíonamides, 
but enterococd are resistant.
Gram-positive bacilli reported to be susceptible indude 
Baríllus anthTữás, clostridium perýringens, c. tetani, and 
most strains of B. cereus.
Actinomycetís spp. and Nocardia spp. are generally 
susceptible, vvhile Listeria monocytogmtỉ shovvs variable 
susceptibility.

• Among the Gram-negative organisms, most of the 
Enterobacteriaceae induding Entĩrobactír, Escheríchia coli, 
Klcbsiella, Proteus, Salmonella, Shigella, and Yersinia spedes 
are susceptible to sulíonamides (but see Resistance 
below); Providenáa are, hovvever, oíten resistant. 
Although pathogenic Neisseria spp. were íormerly 
exttemely susceptible to sulíonamides, many sưains are 
novv resistant.
Hatmophilus influenza type b is susceptible but suscept- 
ibility rates for H. ducriyi vary.
Sulíonamides may be eííectivc against most strains of 
Burkholderia pseudomallei (Psiudomonas pseudomallei) and 
some strains of Pseudơmonas aeruginosa.
Other Gram-negative organisms that have been reported 
to be susceptible indude Aãnetobaữer spp., Legionella 
pneumophiỉa, and most Bactcroides fragiỉis sơains.

• Some serotypes of Chlatnydia trachomatis are susceptible 
to sulíonamides but c. psittaà and c. pneumonia are 
resistant. Mycoplasma, Ureaplasma urealyticum, Treponema, 
Leptospira, Rickíttsia, and Coxiella bumetii are resistant to 
sulỉonamides.

• Atypical mycobacteria show variable susceptibility to 
sulionamides vvhile the long-acting sulíonamides are 
bacteriostatic against Mycobacterìum leprae.

• Although suhonamides have some in vitro activity 
against the protozoa Plasmodium ỷaláparum and p. vivax, 
malaria parasites may become resistant to sulỉonamides. 
Some sulíonamides may be active against Toxoplasma 
gondii and Pneumocystù ịìroveái.

• The fungi PaTacoccidioides brasiìimsừ is usually susceptible 
to sulíonamides, although resistant strains occur 
naturally and resistance may also develop during 
ơeatm ent. Sulíonamides (alone or with trimethoprim) 
have been eííective in the treatm ent of histoplasmosis.

Sulfamethoxazole and other sultonamides show synergy 
vvith the dihydrololate reductase inhibitors pyrimethamine 
and trimethoprim vvhich inhibit a later stage in íolic add 
synthesis. For reports of the antimicrobial activity of 
sulfamethoxazole with trimethoprim, see Co-trimoxazole,
p. 280.1.

The in-vitro antimicrobial activity of suUamethoxazole is 
very dependent on both the culture medium and size of 
inoculum used.

Resừtance. Acquired resistance to sulíonamides is 
common and vvidespread among lormerly susceptible 
organisms, particularly Neisseria spp., Pseudomonas spp..

All cross-reíerences reter to entries in Volume A
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Enterobacteriaceae (such as Shigella, Escherichia coli, and 
Salmarưlỉa), staphylococd, and streptococd.

There appear to be several mechanisms of resistance 
including alteratlon of dihydropteroate synthetase, thc 
enzyme inhibited by sulíonamides, to a less sensitive form, 
or an alteration in ỉolate biosynthesls to an altemative 
pathway; increased production of p-aminobenzoic add; or 
decreased uptake or enhanced metabolism of sulfonamides.

Resistance may result bom  chromosomal alteration, or 
may be plasmid-mediated and transíerable, as in many 
resistant strains oỉ enterobacteria. High-level resìstance is 
usually perm anent and irreversible. There is complete cross- 
resistance between the diííerent sulíonamides.

Pharmacokinetics
SulfamethoxazoIe is readily absorbed from the gasưo- 
intestinal tract and peak plasma concentraúons occur aíter 
about 2 hours. Blood concentrations of up to lOOmicro- 
grams/mL occur after a singỉe 2-g oral dose. About 70% is 
bound to plasma proteins. The plasma haU-Uỉe is about 6 to 
12 hours; it is prolonged'in patíents with severe renal 
impairment.

Sulíamethoxazole, like most sulíonamides, diỉỉuses 
íreely throughout the body tissues and may be detected in 
the urine, saliva, sweat, and bile, in the cerebrospinal, 
perỉtoneal, ocular, and synovial Huids, and in pleural and 
other effusions. It crosses the placenta into the íetal 
drculation and low concentrations have been detected in 
breast milk.

Sulfamethoxazole undeigoes conjugation mainỉy ỉn  the 
liver, chieữy to the inactive iv*-acetyl derivative; this 
metabolite represents about 15% of the total amount of 
sulfamethoxazole in the blood. Metabolism is increased in 
patients w ith renal impairment and decreased in those with 
hepatíc ứnpairment. Elimination in the urine is dependent 
on pH. About 80 to 100% of a dose is excreted in the urine, 
oí which about 60% is In the íorm of the acetyl derivative, 
vvith the rem ainder as unchanged drug and glucuronide.

Sulfamethoxazole is also oxidiỉed to the hydroxylamine, 
a metabolite that has been implicated in adverse reactions to 
sulỉonamides (see also Immunocompromised Patìents, 
under Precautions, p. 366.2), although some doubt has 
been cast upon this hypothesis.

Preparations
Proprietary Preparotions (details are given in Volume B)

Muki-ingredieni Preparotions. Arg.\ Adrenol; Bacti-Uril; Bacticel; 
Bactrim Balsamico; Bactrinp Cotrizol-G; Danferane; Dosulíĩn 
Bronquial; DosuUin Fuerte; Enterobactícel; Netocur Balsamico; 
Netocur; Neumobacticel; Novidrine; Sulíagrand; Tiitenk; Uri- 
sept NF; AustraL: Bactrim; Resprim; Septrin; Trimoxazolet; 
Austria: Bactrim; Cotribene; Eusaprún; Oecọtrimh Betg.: 
Bactrim; Cotrimf; Eusaprim; Braz.: Assepium Balsamico; Asse- 
pium; Bac-SuIBtrin; Badan BacprotinỶ; Bacteracứi; Bactrim; 
Bactrisan; Bactrizolf; Bactropin; Batrox; Belỉactnm F; Bene- 
ctrin Balsamico; Benectrin; Diazol; Dientrin; Dispeptrint; Ectrin 
Balsamico; Ectrin; Gamactrint; Imuneprimt; Iníectrin; Meto- 
prin Balsamicot; Metoprin; Neotrin; Pulkrint; Qiítrim; Roytrin; 
Selectrin Balsamico; Selectrint: Teutrin; Tricban; Trimexazol; 
Uroctrim; Uropolt; Canad.: Apo-Sulíatrim; Novo-Trimel; Nu- 
Cotrimox; Protrin; Septta; TrisuRa; chũe: Bacterol; Bactrimel' 
Entero Midnovo; Septrin; TreUbeq Uro-Midnovo; China: Fu 
Fang Xin Nuo Ming Pian Kui Jian ( íH ) ; Mor-
biíurb (iỉĩỉSÍP); Nuo Da Ming (ỈSÌẺ30); Ou Un (© #); Xiaoke 
(ỈỄItí); Yu An Li Qing (.EEỉỄcãT#); Zengxiao Uanhuangpian (ỉ# 
SK5K); Cz.: Biseptol; BismoralỶ; Primoưent; Sumetrolim; 
Fin.: Cotrim; Fr.: Bactrim; Ger.: Beitodd+; Cotrim-Diolan; 
Cotrim; CotrimHeíat; Cotrũnhexalt; Cotrimox-Wolfft>' Cotrim- 
stadaf; Drylint; Eusaprim; Kepinol; TMSf; Gr.: Bactrimel; Bio- 
prim; Blaxezan; Blexon; Epahol; Oradin; Santafurin; Septrin; 
Solíoton; Stremycil-T; Sunicol; Trilogan; Ylestrom; Hong Kong: 
Chemoprim: Cotrim; Dhatrin; Letus; Resprimt; Septolt; 
Septrint; Suprimt; Synco-SMZT-ỷ-; TrimetrinỶ; Trisuly; Uni-Sul- 
íaprimt; Hung.-. Cotripharm; Sumetrolim; Inđia: Alcorim-F; 
Antrima; Bactrim; Chemotrin; Ciplin; Colizole; Cotribid Kid; 
Cotrimox; Cotrizole; Kombina; L-Trim; Larprim; Malarvvin; 
Methoxaprim; Moly Kid; Mountrim; Neoprim; okatrìm DS; 
Oriprũn; Otrim; Pyramet; Sepraax; Septran; Tabrol; Trisulíose; 
Indon.: Bartoprim Combi; Bactridd: Bactrim; Bactrizol; 
Cotrimf; Cotrimol+; Dotrim; Dumotrimt; Eiphatrùn; Ikaprim; 
Inlatrim; Kaítrim; Lapikot; Licoprima; Meditrimt; Meprotrin; 
Moxalas; Nuíaprim; Ottoprũn; Pehatrún; Primadex; Primazole; 
Primsulíon; Sanprima; Septrin; Spectrem; Sulprimt; Sultrim- 
mixf; Trimezol; Trúninext; Trimoxsub Trixzolf; Trizole; Ulfa- 
primt; Wiatrinu Xepaprim; Zoltiim; Zuhrop; Itỉ.\ Septrin; 
Israel: Diseptyb Resprim; Septrin; ItáL: Bactrim; chemitrim; 
Eusaprimt; Jpn: Bactramin; Baktan Malaysia: Badn; Bactrim; 
Chemlx; Cotrim; Resprimt; Trimexazole; Trũole; Mex.: Ando- 
prim+; Anitrim; Apo-Trinelax; Bacpiiyl; Bactelan; Baaerict; 
Bactidet; Bactilen; Bactiver; Bactrim Compositum; Bactrim; 
Bactropin; Bateral; Batrữol; Bioprim; Bỉsultrim; Brogamax; 
Dertrin; Dibaprim; Ectaprim; Esteprũn; Ẹutrũn; Fartropin; Fec- 
tri; Guayaprin; Kaltrim; Maxtrim; Metòxiprinv Mixange; Neo- 
íatrim; Octex; Octìban; Odisuưan; Pisatrinat; Polibatrin; Pribac 
Protaxolt; Protrũn; Sadodn; Septrín; Servitrim; Soltrim; Sulía- 
wal; Sulỉoid Trimetho; Sulforf Sulprim; Sultrab ThriazoI; Triba-

kin; Trimetoger Trimetox; Trimexazol; Trimexole Compositum; 
Trimexole; Trimzol; TS-Bac; Vanadyl; Neth.: Bactrimel; Norw.: 
Bactrim; NZ: Apo-Sulỉatrimt; Deprim; Trisul; Pkũipp.: Baddab 
Bactille; Bactrim; Bactrinol; Bacxab Baczolef; Bantizol; chro- 
mo-Z; Combi-Methoxan; Comsid; Costazolef; Cozolef; CTR; 
Doctrimox; Drilozole; Embatrim; Fedũned; Forteprim; Frod- 
mole; Globaxol; Ivatrũnf, Kassemox; Kathrex; Uctorat; Macro- 
med; Moxadden; Moxzole; Neótrim; Onetrim; Oprizolet: Pedia- 
trim; Prứogen; Procon Renatrim; Rimezone; Rotrace; Scribdn; 
Septrin; Suprex; SyltriBl; Syndal; Synenned; Timkol; Tricomed; 
Trưoram; Trim-S; Trimephar; Trimetazole; Trimitrix; Trimocom; 
Trimoxis; Triphimox; Trizole; Xanazole; Zamboprimf; Zolmed; 
PoL: Bactrim; Biseptol; Sepnint; Two-Septol; PorL: BaCTrim; 
Microcetímt; Septrin; Rus.: Baarim (BarrpHv); Biseptol 
(EKceirron); Briíeseptol (EpHỘecemon); Cotrìmol (KorrpHMon); 
Cotripharm (KơipHỘapM); Groseptol (rpocetrroa); Oriprim 
(OpanpHM); Rancotrim (PaHKOTpHM)t; Sumeưolim 
(CyMeipoj»M); SJIfr.: Acucoỷ; Adco-Bencole; Bactrim; Casicot; 
Co Trùn; CocydalỶ; Cozole; Doctrim; Durobaq Dynazole; Hvi- 
trim; Lagatrim; Meditrỉm; Nucotrim; Purbac Sepưarp Spectrim; 
Trimethox; Trinưolt; Trixaxole; Ultrasept; XerazoIe; singapore: 
Apo-SuUatrim; Badn; BS; Chemix; Co-Trimexazole; Dhatrin; 
Mottin; Prinvzole; Suprim; Synco-SMZT; Trúnaxazole; Spain: 
Baaopumon; Balsoprũn; Bronco Aseptilex Fueitef; Broncovir; 
Bronquidsteinat; Bronquidiazina CR; BronquimaiỶ; Cotrazolf; 
Eduprim Mucolitícot; Momentolt; Septrin; Soltrim; SwetL: 
Bactrim; Eusaprim; Switz.: Bactrim; Cotrim; Escoprim; Laga- 
trim; Nopil; Thai.: Actin; Actrim; Addtrim; Agsulía; Babytiim; 
Badn; Bactin; Baaoprứn; Bactrim; Baczole; Co-Fatrim; Co- 
Stan Co-Tasian; Co-Tri; Co-Trimed; Co-tromoxazolet: Comox; 
Comoxole; Conprimt; Coprim; Cotamox; Cotiim; GPO-Trim: 
Herocedne-D; KB Famate; Ko-Capt; Ko-Kuref; Ladarf; Las- 
trim; Letus+; M-Moxa; M-Trim; Mano-Trim; Maxltrin; Max- 
ttim; Medcotrim; Mega-Piim; Mettũn; Metxaprim; Mezine; 
Mycosamthong; Pantrim; Patartím; Po-Trim; Speữrim; Sulbac- 
taf; Sulíometh; Sulprim: Suntrim; Sutrim; Tactrim; Tampo; 
Toprim; Triíatrim; Trimexazole; Triprimt; Trixzolf; Zoleprim; 
Turk.: Bacmm; Bakton; Co-Tripirim; Cotriver; Kemopnm; 
Metoprim; Mikrosid: Septrin; SuUaprim; Triíen; Trimoks; ƯAE: 
Trimol; UK: Fectrim; Septrin; U k r Bactrim (SarrpHM); Biseptol 
(EncenTOn); Groseptol (rpocenroa); Soluseptol (CainocenTan); 
Sumetrolim (CyimpoanM); USA: Bactrim; Cotrimt; Septra; 
SMZ-TMP; Sulíatrim; Venez.: Bactrimel; Co-Sultrin; Forcrim; 
Trimecor; Tripur.

Pharmocopoeial Preparations
BP 2014: Co-trimoxazole Iníusion; Co-trimoxazole Oral 
Suspension; Co-trimoxazole Tablets; Dispersible Co-trimoxazole 
Tablets; Paediatric Co-trimoxazole Oral Suspension; Paeđiatrìc 
Co-trimoxazole Tablets;
USP 36: Sulfamethoxazole and Trimethoprim Injertìon; 
Sullamethoxazole and Trimethoprim Oral Suspension; SuUa- 
methoxazole and Trimethoprim Tablets; Sulfamethoxazole Oral 
Suspension; Sulfamethoxazole Tablets.

Sulfamethoxypyridazine (BAN, riNNỊ 
Solfam etossípiridazina;' Sulfamethoxypyridazin; Sulfa- 
méthoxypyridazinẹ; .'s,úịfámèt.họxypyridazinum; Sulfa- 
methoxýpyridazinụrn 'ad usum vẹterinarium; Sulíametoksi- 
pyndạtsiini; Sụlfạmetóxipiridazina; Sulfametoxipyridazin; 
Sụlphamethpxypyrịdaziné; Szulfametoxipiridazin; Cynbệa- 
MCTOKCktnMpMfla3tíH.
W'-(6-MethoxypyridaỊin-3-yl)sulphanilamidé
C„HuN4ổ3&=2803
CÁS —  80-35-3.
ATC —  J0(EỒ05.
ATC Vet — QI01EQ15. 
um  —  T034E4NS2L

Pharmacopoeias. In Int. and Vĩer. In Eur. (see p. vu) for 
veterinary use only.
P h .  E u r .  8 : ( S u I f a m e th o x y p y r id a z in e  f o r  V e te r in a r y  U se ; 
Sulfametoxypyridazine BP(Vet) 2014). A white or slightly 
yellovvish crystalline povvder which colours slotvly on 
exposure to light. Practically insoluble in water; slightly 
soluble in alcohol; sparingly soluble in acetone; very slightly 
soluble in dichloromethane; dissolves in dilute mineral adds 
and Solutions of alkali hydroxides. Protea bom  light.

P ro f i '/ẹ

Sulfamethoxypyridazine is a long-aaing sulỉonamỉde vvith 
properties similar to  those of suỉfamethoxazole (p. 365.2) 
and has been used for the treatment oỉ sũsceptible 
inỉectỉons. It is rapidly absorbed bom  the gastrointestinal 
ttact and exaeted  slovvly in  urine, paitly as the N*-acetyl 
metabolite; it remains detectable ỉor up to 7 days aíter a 
dose. It has also been used with trimethopdm similarly to 
co-trimoxazole.

Acetyl sulfamethoxypyrìdazỉne, which ìs hydrolysed in 
the gasưointestinal tract íorming sulfamethoxypyridazine, 
and suưamethoxypyridazine sodium have also been used.

skin disorders. Sulfamethoxypyrídazine has been used in 
the treatment of pemphigoid,1’2 and also in the manage- 
ment of dermadtìs hetpetìlormis.3

1. Thomhiỉỉ M. t í  ai. An open dinicaỉ triaỉ oi suỉphameứìOxypyridazỉne ỉn 
the treatment of mucous membrane pemphigoid. Br J Dermatol 2000; 
143: 117-26.

2. Gach JB. tí  ứl. SulfamethoxYpyridazine-responsive pemphlgoid 
nodularỉs: a report oỉ two cases. J  Am Acad Dermatol 2005; 53 (2 sũppl 
1): S101-S1O4.

3. Fry L  Dermatitỉs herpetỉỉomús. Bứilỉừm  Clin Gastromterol 1995; 9: 371- 
93.

Preparatíons
Proprietory Preparaiions (detaUs are given in Volume B) 
Muhi-ingredient Preporatìons. Broz.: Uropac.

Sulfamethylthiazole
Methylsulfathiazole; Sullãmetỉltiazol; Sulphamethy[thiazole; 
Cynb(|>aMeTvi/TTMa30/i. ■ ■■
4'Amino-/V-(4-methyl-2-thíazolyDbenzenesulfonamide. 
C,oH„N30 2S2=2693 
CÃS— Sì 5-59-3.

P r o í ĩ / e

Sulfamethylthiazole is a sulíonamide vvith propertíes similar 
to those of sulfamethoxazole (p. 365.2). It is applied 
topically with tetracydine in  the treatm ent of eye 
ũữections.

Preparations
Proprietary Preparalions (details are given in Volume B) 
Muhi-ingredient PreparaHons. ItaL: Pensulvìt.

S u l f a m e t o p y r a z i n e  (BAN)

ẠS-18908; NSC-110433;-Solfametopirazina; Solfemetossipir- 
azina; SuỊfaleeni; Sulíalen; Sulíalene (plNN); Sulíalene (USAN); 
Sulíalène; Sulíaleno; Sulfalenum; Sulfamethoxypyrazine; 
Sulỉapirazinmetossina;. Sulfapyrazin Methoxyne; Sulphalene; 
Cy/ib^aneH.
N'-{3-Methoxypyrazin-2-yl)sulphaniiamide. 
C„H,2N4O3S=2803 : ,
CAS— 152-47-6. -
ATC — J01ED02.
ATC Vet —  QI01EQ19. 
u m  — T6BL4ZC15G. !

Pharmacopoeias. In IL

Uses and Administration
SuUametopyrazine is a long-acting sulỉonamide that has 
been used orally in the treatm ent of respiratory- and 
urinary-ttact iníections due to sensitive organisms.

SuIfametopyrazine is given w lth pyrím ethamine 
(p. 662.3) in the treatment of malaria.

It has also been given in the ratio 4  parts of 
sulfametopyrazine to 5 parts of trimethoprim as a 
combination with uses similar to those of co-trimoxazole 
(p. 277.3).

Adverse Effects, Treatment, and Precautions
As for Sulfamethoxazole, p. 365.3.

If ađverse eííects occur, sulíametopyraãne has the 
disadvantage that several days are required for its 
elimination írom the body.

Interactìons
As for Sulfamethoxazole, p. 366.2.

Antimicrobial Actìon
As for Sulfamethoxazole, p. 366.3.

Pharmacokinetics
Sulfametopyrazine is readily absorbed bom the gastro- 
intestinal ơact; 60 to 80% is bound to plasma proteins. Only 
about 5% of a dose is metabolised to the acetyl derivatìve. It 
is slovvly excreted in  the urine. The biological haư-life has 
been reported to be about 60 to 65 hours.

Preparotions
Proprietory Preparotìons (details are given in Volume B)
Single-ingredient Preporotìons. Irỉ.: Kelfizine W; Thai.: Eada- 
zine.
Mubi-ingredient Prepanriionỉ. Belg.: Co-Arinate; Da&ahnt; 
Irtdia: Metakelhn; ItóL: Metakelhn.

The Symbol t  denotes a preparation no longer actively marketed



368 Antibacterials

Sultametrole /BAN, riNNi
SuHãmetrol; Sulfáméữole; Sulíameữolo^ Sulíárnetrolum; 
Cy/ibộaMeTpon. x

:W’ị-(47Mẹ^oxy-Ì,2^7thiadiázol-37Ì)sulphanilamicle. ■■■.,
•QHwNÁS»2863 ■; ;
'CASẠA.32909-92-5. ■ ' !  •
UNIÍ—:F5ÁK41lPQG.a ' ■ y

Pỵoíịỉe
SuUameưole is a sulỉonamide w ith propcrties similar to 
those oỉ sulfàmethoxazole (p. 365.2). It is given in the ratio 
of 5 paits of sulíametrole to 1 part oỉ tiỉmethoprím as a 
combination with uses similar to those of co-tiimoxazole 
(p. 277.3). Usual oral doses are 960mg (800 mg of 
sulíametrole and 160mg oỉ trímethoprìm) twice daily; íor 
severe ỉnỉections, the dose may be doubled. It has also been 
given as the sodium salt by intravenous inỉusion.

Preparatìons
Proprietary Preparations (detaiis are gi ven in Volume B)

Muki-ingredient Preparotions. Austría: Lidaprim; Gr.: udaprim; 
Hong Kong: Lidaprim; Neth.: Lidatrimt; Rokiprún; Rus.: Lida- 
prim (JlHoanpHM)t-

Sulfamonomethoxine /SAN, USAN, riNNỊ
DJ-1550; DS-36; IQ-32525; Ro-4-3476; SuHamonomethoxin; 
Sulfamonõméthoxine; Sulfarnonomethoxinurn; Sultamono- 
rnetoxỉna; Cyjìb<Ị>aMOHOMCTOkcMH; ■ 
A/,-(6-Methbxypyrimidin-4-ỹl)súlphanilamide monohydrate. 
Ci 1H, 2N4O3S jHjo=298.3 ■
CAS— ì220-83-3 (anhydrous sulỉamonomethoxine).
ATC Vet —  QJ01EQ18.
ỤNII—U700P169W2.

P b a r m a c o p o e ia s .  I n  Jpn.

Profìle
S u lỉa m o n o m e th o x in e  is a  su ư o n a m id e  a n tib a a e r ia l  w i th  
p ro p e r t ie s  s im ila r  to  th o s e  o f su lfa m e th o x a z o le  (p. 3 6 5 .2 ). It 
is u s e d  in  v e te r in a ry  m e d id n e .

Sultamoxole /BAN, USAN, riNNI
Sulíamoksoli; Sulíamoxol; Sulíamoxolo; Sulíamoxolum; 
Sulphadimethyloxazole; Sulphamoxole; CynbộaMOKCon. 
W'-(4,5-Dimethylòxazol-2-yl)sulphahilamide. 
C„H,3N303S=2673 :
CAS —  729-99-7.
ATC ^-MỈECỌÌ - 
UNII —  HGQÍ2kE020.

NOTH. Compounded preparations of suUamoxole may be 
represented by the ỉollovving name:
• Co-triíamole (BAN)—sulíamoxole 5 parts and trimetho- 

prim 1 part (see p. 277.3).
Pharmacopoeias. In Fr.

Proỉile
Sulíamoxole is a suUonamide antibaaeríal with properties 
similar to  those of sulfamethoxazole (p. 365.2). It has been 
used w ith trimethoprim as co-triỉamole (p. 277.3).

Preparations
Propriakiry Preparotioni (details are given in Volume B) 

MukKngradient Prepcrcrtiom. Indùr. Corúna; Supristol.

Sulfanilam ide ỊriNNì
Solfammide; Strẹptóciđum; Sulfaminum; Sulfaniiliamidi;
Sụlfanilãmid; Sulfanilarnida,- Sulfanilạmidas; Sultanilamidum;
Sulptĩanllamldẹ; Szụìfani|amid; Cy/ibệaHMriaMkựỊ.
4-Aminobenzenesulphonamide; p-Sulphamidoániline.
QHBN2OiS=1722
CÁS -X 63-74-1.... i
ATC — D06BA05; J01ằB06.
ATC Vet — QDÓ6BÀ05; QJ01EQ06. 
ụ.Nl  —  2Ị24ỠMỘ7M. V '

Pharmocopoeios. In Eur. (see p. vii). Also in BP(Vet).
Ph. Eur. 8: (Sulỉanilamide). White or yellowish-white 
crystals or fine povvder. Slightly soluble in vvater; sparingly 
soluble in  alcohol; freely solũble in  acetone; prãctìcàíly 
insoluble m dichloromethane; dissolves in  Solutions of alkaỉi 
hydroxides and in dilute mineral ađds. Protect ừom light.

P roỊiỊe
Sulíanilamide is a short-acting sulỉonamide vvith properties 
similar to those of sulfamethoxazole (p. 365.2). Iu  
antìbacteríal acnvity is less than that of sulfamethoxazole. 
It has been used topically, induding vaginally, for the 
ưeatment oí susceptible inỉections, often with other drugs. 
The sodium, sodium mesilate, and camsilate salu have also 
been used.

Preparatíons
Propõetary PreparaHoni (detaỉls are given in Volume B)

Single ingredient Preporations. Rus.: Streptodde (CTpeirroinut); 
Spaitt: Azol.

Mubi-ingredient Preparations. Arg.: Clinal; Belg.: Polyseptol; 
SuUa-Sedemol Rus.: Inhalipt (HHramaTT); Novoinhalỉpt
(HoBOHHrajncnT); Osardd (OcapoHA); S.Afr.: Achromide; Daro- 
midet; Ung Vemleigh; Spain: Buco Regis; Cilinaíosal Dihi- 
droestreptomidnaỶ; Cilinalosal Hidrocortisonat; Cilinaỉosalt; 
Kanaỉosal Prednit; Kanafosalf; Nasopomadat; Vitavoxt; Ukr.: 
Nitadd (HKTanna); Sưeptonitol (CtpenTOHHTon); USA: Alasulỉ; 
Deltavac D m -2.

Sulfapyridine /BAN, riNN)
Sulíapiridina; SuKapyridiìni; Sulíapyridin; Sulfapyridínum; 
Sulphapýridine; Cy/ib<ị)anMpMflMH. 
N,-(2-Pyridyl)sulphanilamide.
C„HnN302S=2493 
CAS— 144-83-2. ■
ATC — J01EB04.
ATC Vet —  QD1EQ04. 
um —  Y5V2N1KE8U.

Pharmacopoeias. In Fr. and us.
USP 36: (Sulíapyridine). White or íaintly yeIlowish-white, 
odourless or praaically odourless, crystals, granules, or 
povvder. It slovvly darkens on exposure to light. Soluble 1 in 
3500 of vvater, I in 440 of alcohol, 1 in 65 of acetone; íreely 
soluble in dilute mineral adds and in Solutions of potassium 
and sodium hydroxides. P ro tea from light.

P ro f i7 e

Sulíapyridine is a short- or intermediate-acting sulỉona- 
mide, with properties simiỉar to those oỉ sulỉamethoxazole 
(p. 365.2). It is slovvly and incompletely absorbed from the 
gasưomtestínal ơact and excreted in urine; suỉỉapyiidine 
and iu  acetyl metabolite are poorly soluble in urine and the 
risk of crystalluria is relatively high. Adveue eHects are 
common, and gastrointestinal disturbances may predude 
continued therapy. Because oí iu  toxidty, sulíapyridine is 
now seldom used except occasionally for dermatitis 
heipetiíonnis and related skin disorders when altemative 
treatxnent is unsuitable; oral doses of up to 1 g íour times 
daily have been given ĩnitially, reduced to the minimum 
elíective maintenance dose once ỉmprovement occurs.

Breast feeding. The last available guidance hom  the 
American Academy of Pediatrics1 stated that, although sul- 
íapyridine was usually compatible with breast íeeding, 
caution was requừed in breast-fed inianu with jatmdice 
or G6PD deHdency, or who were ill, sơessed, or prema- 
ture.

1. American Acaderay of Pediaữics. The transỉer of drugs and other 
Chemicals ỉnto bum an milk. Pcdiatria 2001; 108: 776-89. [Retứed May 
2010] C orreoỉon. ibid.; 1029. Aỉso avaiỉabỉe at: hrtp://aappolỉcy. 
aappublications.Org/cgi/coment/fuU/pediau1a% 3bl08/3/776 (accessed 
28/05/04)

Pemphigoid. Bene&t has been seen with suUapyridine in 
ocular dcatridal pemphigoid.1

1. Elder MJ, rt al. Sulphapyndine— a new  agem  íor the  ưeatm ent of ocular 
dcatrỉdaỉ pemphigoỉd. Br J  ữphthalmol 1996; 80: 549-52.

Preparations

PKarmocopoeiol Preparations
USP 36: Sulỉapyridine Tablets.

Sulfaquinoxaline /BAN, riNNi 
Sulfabenspyrazin; Sulíabentspyratsiini; Sụlfabenzpyrazine; 
Sulfabenzpyrazinium; Suífabenzpyrazinum; Sulíachinossali- 
na; Sulíaquinoxalỉri; Sulíaquinoxalina; Sulíaquinoxalinum; 
Sulphaquinoxalina; Sulphaquinoxalíne; Cy/ibộaxM HOKcanM H.- 
W'-(Quinoxalin-2 -ỵl)sulphanilamide.
C„H,2N40 2S=ì3003
CAS —  59-40-5 (sulíaquinoxaline); 967-80-6 (sulíũquinoxalinế 
sodium).

ATC Vet — . QJ01EQ16; QP51AG03.. - • ■
ÙNII —  WNW8115TM9.

Pharmocopoeias. In Fr. A lso.in BP(Vet) and in us for 
veterinary use only.
Fr. a lso  in c lu d e s  S u lỉa q u in o x a l in e  S o d iu m , 
Cu Hn N4Na02S = 322.3.
BP(Vet) 2014: (SuUaquinoxaline). A yellovv powder. 
Practically insoluble in  vvater and in ether; very slightly 
soluble in  alcohol. It dissolves in aqueous Solutions of 
alkalis. Protect írom light.
USP 36: (Sulíaquinoxaline). Protect from light.

Proĩile
Sulíaquinoxaline is a sulíonamỉde antibarterial used in 
veteriúary m edidne, sometimes with trimethoprim.

Sulfathiazole /BAN, rlNNÌ
M&B-760; Norsulfazole; RP-2090; Solfatiazolo; Sulfan!lami- 
dothiazolum; Sulfathiazol; Sulfathiazolum; Sulíatiatsoli; 
Sulfatiazol; Sulfatiazolas; Sulfatiazolo; Sulfonazolum; Sul- 
phathiazole; Szulfatiazol; Cynbộa™a30n. 
A/'-(l,3-Thiazol-2-yl)sulphanilamide.
C9H9N30 2S2=255.3 
Ờs —72-14-0.
ATC —  D06BA02; J01EB07.
ATC Vet —  QD06BA02; CU01EQ07 
UNII — Ỵ7FKS2XWQH.

Pharmacopoeias. In Eur. (see p. vii), us. and Viet.
Ph. Eur. 8: (Sulfathiazole). A vvhite or slightly yellovvish, 
crystalline powder. Practically insoluble in water; slightly 
soluble in alcohol; practically insoluble in dichloromethane. 
It dissolves in dilute Solutions of alkali hydroxides and in 
dilute mineral adds. Protect from light.
USP 36: (Suỉỉathiazole). A vvhite or {aintly yellowish-white, 
practically odourless, flne powder. Very slightly soluble in 
vvaten slightly soluble in  alcohol; soluble in acetone, in 
dilute mineral adds, in Solutions oỉ alkali hydroxldes, and in 
6N ammonium hydroxide. Protect from light.

Suifathiazole Sodium IBANM. riNNM)
Natrii Sụlfathiazolum; Soluble SulphathiazoỊe; Sulfathiazol 
Sodique; Sulfathiazolum Natricum; Sulfatiazol sódico; 
Sulphathiazole Sodium; HaTpnỉi Cynwj)aTMa30n. 
C9HgN3Na02S2,5H20=367.4 ■
CÁS — - 144-74-1 (anhydrous sulfathiazole ỉodium); 6791-71-5 
(sulfathiazole sodium pentahydrate).
ATC — D06BA02; J01EB07.
AĨC Vet — ' Q006BA02.
UNII — PV16N742VM.

Pharmacopoeias. In BP(Vet) (1 'AH20  or 5H20).
BP(Vet) 2014: (Sulỉathiazole Sodium). A white or yellovv- 
ish-white aystalline powder or granules. Freely soluble in 
vvater; soluble in alcohol. A solution in vvater containing the 
equivalent of 1 % of the anhydrous substance has a pH of 9.0 
to 10.0. Protect from light.

Proíile
Sulỉathiazole Is á short-acting suUonamide with properties 
similar to those of sulfamethoxazoỉe (p. 365.2). It is now 
rarely used systemically due to iu  toxidty.

Sulíathiazole is used w ith other suUonamides, usually 
sulíabenzamide and sulỉacetamide, in preparations ỉor the 
topical tteatm ent oỉ vaginal iníections and is also used with 
other drugs in  the treatm ent oí skin inỉections.

Sulỉathiazole sodium has been applied topically with 
other drugs in  the treatm ent of eye inỉections.

Preparations
Propriekiry Preparations (details are given in Volume B)

Single-ingradient Preporotions. Arg.: Bleíarosan+; Welt-Sulíazob Rus.: Nouulỉazol (Hopcya&ộaaoa).

MuhHngredient Preporotioni. ArgOtocuril; Braz.: Vagi-Sulía; Chũc. Indocalm; Tru; Gr.: Kronoderm; Sultrin; ltaL: Streptosil 
con Neomidna; Mex.-. Unguento Cruz; Unguento Sullatiazol 
Rojtier; phữipp.: Sultrint; Pot.: Sulíarinol; Rus.: Inhalipt 
(íỈHramirr); Novoinhalipt (HoBouHnuimrr); SA.fr.: Sultrint; Spain: Cremsolt; Salitanol Estreptomidnat; USA: Sultrinỷ.

Pharmocopoeial Preparationỉ
USP 36: Tiiple Sulía Vaginal Cream; Triple Sulla Vaginal Tablets.

Sulfathiazole Silver IBANM, rìNNM)
Argentl Sulfathiazolum; Sulfathiazol Ạrgentique; Sulfatiazol 
argéntica; Cepeổpa CynbộaTna30n.

All cross-reíerences reíer to entries in Volume A
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4 'Ạfnino-W-2-thiazo[ylbènzenẽsulft)narnicíe mchòsilverO +).
C9H9N30 ,S 2A g = 3 6 3 Ì
Ớs-24342-30-1.
UNII —  TG8Z82ZC56.

ProỊỊỊe
Suỉỉathiazole silver íỉ a sulỉonamide antibacterial used 
topically for bum s, ulcers, and other inỉecđons of the skỉn:

Preparations
Proprìetary Preparalions (details are given in Volume B)

SingU-ingredient Preparcdions. Hung.: Argosulían; PoL: Argosul- 
fanl rÙÍ: Aigosúkan (Aprocynkệaa); vkr.: Argosuĩphan 
(AprocyraịaH).

S u l f a t r o x a z o l e  IBAN, riNNi 

■ Su(faữoxazol; Sulfatroxazolum; Cy/ibệa.TpoKca30/i.; 
N'-{4,S-DimethyM,2-oxazol-3-yl)sulfanilamid£ 
C„H,3N A S =267Ì 
CAS —  23256-23-7.
ATCVet —: Ọ101EQ14.
ỤNII — ' ZXèọPTầFFS. ̂  _ ì , .

Proíĩlẹ
Sulỉatroxazole is a sulíonamide antíbacterial used with 
trimethoprỊm in  veterinary medidne.

SulOsomỉdine IBAN, rtNNì 
Sullã-isodirnérazine; :SulláisodimÌdlirii; ^líaiscxiim idín; íu ị-  
faísodimidine; SúHáisòdimỉdinum;'Suifasomrdinei SuHìsomÌ- 
diini; Sulíìsomidin; Sultìsomidina; Suiíìsomidinum; Sulfizomi- 
dinas; Sulphasomidịnẹ; Szulfizomidin; Cynb<ị)M30MMAMH. . 
/v'̂ 2,6rOimethyỊpýnrriidin-4-yl)sulphanilamide. 7 

C,2HMN Á S = 2 7 8 j •-;!
CAS — 515-64-0. '
ATC —  J0IẸ8Ọ1. ■ ..'V
UNII —  W03L3ODK6E

NOTE. Sulỉadiinethylpyiimidỉne has been used as a ỉynonym 
ỉor sulhsomidine, and sulphadimethylpyrimidine Is some- 
times used as a synonym for suUadimỉdỉne (p. 363.2). Care 
shouỉd be taken to avoid coníusion bem een the two 
compounds, which are isomeric.

Proỉilẹ
Sulhsomidine is a short-acting sulỉonamỉde with properúes 
simỉlar to  those of sulỉamethoxazole (p. 365.2). It has been 
used topically for skin or vaginal ỉnỉections and has also 
been given orally. The sodium salt has also been used.

Preparcrtions
Proprietary Pneparations {detaỉỉs are given in Volume 8) 

Single-ingredient Preporotions. Thai.: Aristamid.

S u i t a m ic i l l i n  IBAN, USAN, rlNNl

CP-49952; SụtarTỉicilÌn-; SutQmỉdlina;Sụtarnicilline;; SulỊami- 
.dllinúm?5uftacnỉsilÌn;Ị5últăftiisiíliini; Sultamytylina; VD-1827; 
CynbTaMMLịnnnMH;' 1 .’ r-u : * :
Penìcillanoyloxymethy)t6/?)-6do2-phenytglycylamino)peni- 
cillahate 5^-d iokide. i»
C ìsH a o H tC ^S ^r • '

'CAS ̂ --76497-13-7.
:ẠTC^JÓÌCfí04. ;
ẠTỦyèt —  QJ0ICR04^ ••
ỈINÌj —  65ÓT0ML58Ĩ. .

Pharmacopoeias. In Eur. (see p. VÍĨ).
Ph. Eur. 8: (Sultamidllin). A semisynthetìc product derived 
{rom a {ermentation product. A white or almost white, 
slightly hygroscopic, crystallỉne povvder. Practícally inso- 
luble in  vvater and in alcohol; very sllghtly ỉoluble In methyl 
alcohot. Store in  airtight containers.

S u l t ạ m i c i l l i n  T o s i Ị d t e  ỊBANtÁriNNMi .
Sultamialịhay tósllato Ạdé; • sú ltà m iò liiv td ^c" Sutemidllin' 
TÒ^áte^SuitìmìcỊ|rỊfíẽ/'rtQshẼÍtệ:-?tí  ̂::Sụltá^iènnnì^pãsìỊ.ás*‘- 
S lịíta m lq ĩlir Ị^ ía tr^ Ịta m p íịÌin Ịtó S í^ ií/^ ^ â n ị^ m ^

T03wiaT_ ■ “  '  ' J~
Sủltàmiallin toluene-4-sulphonate. .

:C25H3oN40 9S2,C7HaOJS=76ổ 0 -  ■ „ ; l  t 1

■ CAS —  83105-70-8. . - i  : õ ;
UNtl —  ; 46940LỤ8EO (anhydrọus sultamiálỊia tosilàte); 
2M66QX49ZỆsultàmiàllm tosilate dihydrate). •

Pharm acopoãas. In chín.
Eur. (see p. VÌÌ) and Jpn indude the dihydrate.
Ph. Eur. 8: (Sultamidllỉn Tosilate Dihyđrate; Sultámidllini 
Tosilas Dihydiicus). A white or abnost white, crystaHine 
povvder. Practically Insoluble In vvatér; sparinglysoluble in  
alcohol. Store in airtỉght containers.

Proỉile
Sultamidllin ũ  a prodrug ol ampidllin (p. 218.2) and o( the 
beta-lactamase inhibitor sulbactam (p. 360.1); ỉt consists of 
the tw o compounds linked as a double ester. Dutỉng 
absorption froĩn the gastrointestinál tract it is hydrolysed, 
releasing equimolar quantities of ampidllỉn and sulbactam.

Sultamidllin ỉs given ■ oraQy âs tablets containing 
sultamidllin tòsilate or as orai suspenãon containỉng 
suitamidllin. It i$ used in the treatment oí iníẹctions where 
beta-lactamase-produdng organisms inỉght occur, induding 
uncomplicated gonorrhoea, otitis media. and respiratory- 
traCT and urinary-tract iníecdons. The usual dose is 375 to 
750 mg of sultamidlUn (equivalent to 147 to 294 mg of 
sulbactam and 220 to 440mg oỉ ampidllin) tvvice daily. A 
single dose of sultamỉdllin 2.25 g with probenedd 1 g may 
be used for uncomplicạted gonorrhoea.

W hen parenteral thetapy is necessary a combìned 
preparaõon o t ampỉdỉỉin with suỉbactam Is given.

Reíerences.
* 1. P tíed d  HA. et (ứ. SuItamScìựỉni a  revicw  oỉ ỉts anúbacterùỉ acdviỉy. 

phannacokinctìc propertíeỉ and tbenpeu tỉc  use. Drugs 1969; 37: 491- 
522.

2. Lode H. Roỉe o i  suliamidUIn and am piõUỉn/suỉbacum  in the treatm ent 
o( upper and  lower bacterỉaỉ respỉntocy tract ỉnỉectỉoos. ĩnt J  Anổmicrob 
Agàứi 2001; Ỉ6 : 199-209.

P rep aro tio n s
Proprietory Ptepcimlionĩ (details are given In Volume B)

Singltt-ingredient Preporntiora. Arg.: Ampigen SB; Unasyna; 
Austrũr. Unasyn; Bros.: Unasyn; ChSer. Unasyna; Chiỉta: Bd 
Zong (® ^); Beiíoag (51S); Bo De cáderyn (SU ttt);
Kailanxin Shilijmg (ỈÈÍdff); shú Án (ffft); shutax-
ian (ỉĩ-(fetíl); Si Hai Neng (SHÍẼ); Su Ke ( ^ ^ ) ;  Yin Shu (ift 
ff); Ger.: Unadd PD; Gr.: Begalin; Hong Kong: Unasyn; Hung.: 
Unasyn; India: Sulbadn; lnâon.: Bactesyn; Clnam; pícyn; Una- 
syn; VỉcdlIin-SX' ItaL: Unasyn; Unasyn; Malaysia: Sulbadn; 
Unasyn; Mex.: Pentrexyl-SI2-H; Unaiyna; phũipp.: Sulbadllin; 
Sulmidt Unasyn; Unirilin; Zunamyn; PoL: Unasyn; Singapore: 
Unasyn; Thai.: Ambadum; Ampitam-h Amsubac Sulanv Una- 
sya; Turk.: Alíasid; Ampiád; Combidd; Devasid; Duobak; Duo- 
baktam; Duodd; Nobedd; Suldđ; SultamaC Sultaaid; SuMbac 
Veneỉ.: Hpexiam; SinU; Sularap; Sultamilan; Unasyn.

MubHngredicnt Preporotions. Cz_: Unasyn.

Taurolidine (BAN, riNNi 
Taurdlidina-TaurpÌidinum;Taypo/iviflMH. i . ■

A4-thiãdiazine 1,1 -dioxide).
C7HIỒN4Ọ ^ 2 8 4 3  ..
CXS -i./?ị8ạ-87-5, '
A7C—  B05CÁỌ5.
ATC Vet — Q805CA05. : .
UNII — 80BZIM4V3V.

Prolĩle
Taurolidỉne is a broad-spectrum antibacterial. It is 
hydrolysed in  aqueous solution to its monomeric form 
taurultam and other metabolites, vvith the release of what 
was originally thought to be tormaldehyde but are now 
consìdered to be activated methylene glycol or methylol 
groups, Irom vvhich it is believed to derive Its activity. Its 
antibacterìal activity in vitra is modcst but iỉ reported to be 
enhanced in  the presence of serum or tirine; Ít is actìve'- 
against pathogens ìnđuđing Staphylococcus aureus, Escherừhia 
coli. and Psatdomonai aerugừtosa. Taurolidine is also reported 
to inactivate bacterial endotoxỉn.

Taurolidine is used in peritonỉtỉs; a solutíon containỉng
0.5% is used íor inigatiọn and a 2% solution is availabĩeior 
instillation. The drtig has been given experimentally ás an 
intravenous iníusion in  the treatm ent õf severẹ sẽpsiỉ ọr 
endotoxic shock and in  pancreadtis.

Preparatíons
Proprietary Preporations (detáils are given in Volume B)

Single-ingrcdient Preporotiona. Austrỉa: Taurolln; Ger.: Taurolia' 
IrL: Taurolin; Neth.: Taurolin; Switz.: TauroUn; Turk.: Tauro- 
lin. •

Taxobactam Sodium IẼANM, USAN, riNNMỊ
CL-2^741 (tazobactam); CL-307S79; Natrii Tazobactamum; 
Tazobactam sódíco; Tazobạctam 5odique;.Tazobactamum 
natricum; Taìdbaktam Sodyu.m; YTR-830; YTR-830H {tázo- 
bactaín); HạTpnR TaaoổãKraM/.
Sodỉụm (2S,3S,5/?j-3-methyl-7'Oxo-3-(1H-1,23-tnazol-l- 
'ylméthyO-4-thia-l-azabicỳdoDi.àj-heptane-2-carboxylate
4,4^dioxíde.. :....
C,0Hn N4NaOsS=322.3
045 -rr- 89786-04-9 ltazòbọcrạrri); 89785-84-2 (tạzòbaàam 
sodĩum).

7ẠTC-f-J01CGOZ , =
'ATÒVệ^-QJỒ1C(XÌ2. : 
UNII — UXA545AỔTT

Profile
Tazobactam is a pẹnidllanỉc add  sulíone derivative V ith 
beta-lactamase inhíbitory propertìẽs áinilar to those of 
sulbactam (p. 360.2) aỉthõúgh it is regarđeđ as more potent 
It has the potential to enhance the ăidỉvitý oỉ beta-Iàdam 
antibacteriăls agaỉnst beta-lactamase-produdng bacteria. ■ 

Tazobactam sodium is ^ven  ỉntravenously vvith pỉpera- 
dllin sodium (p. 340.1) ỉor the treatment oí bãcterial 
inỉections. The phaiinacokinetícs of ỉazobactám and 
piperađllin are siniilar.

Reỉerences.
1. Bush etaL Klnetlcinteraqloiu c& amhectạm with 9 ♦lactim«e5 ừom 

aũ ữujor stnictuial dasses. Artòmavb Agatts ơumọơur 1993; 37:851-6.
2. Payne ÌXI. ei aL Compaxatỉve acổYỈties of davuún ỉc  add. suỉbacum , iũ d

taãahartam a^aỉnst cflnỉcaữy lihpoitant 6 •Uctamases. Aiưìmkrob Aj€nữ 
Otemođttr 1994; 36:767-72. . r

3. Lee NLS, t í  đL 6  -Lactam axuỉbỉotỉc and 6 'lacam aỉe ỉnhibỉtor 
cocnbỉnaiỉons. JAMA 2001; 265: 386-8.

4. Lee N» t í  gì. C ĩin io l role of 8 -ỉactamy 8 'ỉacum ase ỉnhỉbitor 
combtaations. Drugt 2003; 63:1511-24.

Prẹparạtions ,
Propnetary Preporationí (details are given ỉn Volume B)

Sáigle ingredient Praparations. Arg.: Petezam; Gr.: Zobactam; 
Zoradỉm.

Mukỉ-ingredienl Prapoiuliuns. Arg.: Plpetndna; Tazonam; Vre- 
dian; AustraL: FipeiTaz; Tazodn; Tazopip; Austriar. Pìpitaz; 
Tazonam; Bdg.: Tazodn; B m .:  Tazodlina; Tazodn; Canađ.: 
Taxodn; Chũẹr. Aurotaz-P; Tazonam; China: An DI Tai ($!&$); 
Bang Da (^!ìi); Carỵn (ÍIÍẾ); FengtaỊUng (H IIR); Ẹaịtaxin 
(»ỄJ»): Kai si (SWf); Kang De u Tazodn (itỉèa);
Xian Bi Ta (4í|jHfe); C t: Tazabax; Tazip; Tazoận; Tazopet; 
Tazoratio; Tebianỉc Dtnm.: Tazọdn; FŨI.: Tazodn; Fr.: TazodI- 
line; áer.: Tazobac; 'Gr.: Bactalln; Gramenox; oiiten; Tavoc- 
tame; Tazepen; Tazidron; Tazobion; Taiodiu Tazorex; Hong 
Bang: Tazodn; Hung.: Tazodn; Inđla: Ađzopip: AÍnacel-T; 
Ampip-T; Arixon-TZB; Augtaz; Avcef-TZ; Axócâre-T; Badin; 
Borter: Broadcef-T; C-Pime-T; Cadipip; Cadizone-XP; Ceia-T 
Kit; Cetaday-TZ; Cefdn-TJ; Cefirone T; Cetaol-TZ; Cefritz-TZ; 
Cefs-T; Ceíset-TX; Ce£rine-TZ; Ceỉzox-TZ; Cesafe-TZ; Cetzone- 
TZ; Qdab Cinpìp-TZ; Combitaz; Combivrin; Crucet CT Cefl-TZ; 
CTMor-TZ; CTX-TZ; Cureact; Decxone-T; Deczonẽ-TP; Dibact' 
Duratax; Ehox; Europep-T; Everpip-TZ; Extaceỉ-Tazo; ĩineaỉ-  
T; Fobidime-TZ; Foipep; Glen-TZB; GUcef-T; Gotaz; Gramotaz; 
Hicef-T; Hoceí-T; Hoslin; Ifytrox-TB; Incef-T7; Iníocei; Iniorcen 
Iníoxon-T; Ip-Taz; Jope; Kaă-TBZ; Kombat’ KPT; Lazodn Fonc 
Lazopip; Lezone-XP; Iiíecare-A' Ufecare-C; I2£ecare-T; ỉintaz; 
LiseI-TBZ; Lupitaz; Magnova; Matlin; Medipip; Megadllin; 
Mezob’áct-P; Miơotaỉ; Moceí-TZ; Monab Montaz; Nexef-TBZ; 
Olín; Oritiz; Pactum; Tazacc Tazofast; Tazopen; Zosyn; Indon.: 
Tazodn; IrL: Píperdn; Piperin; Tazodn; Israel: TazodIIin; 
Tazodn; Tazopip; Taxorex; ItaL: Ibitazina; Iimeridc Tazobac 
Tazodn; Tazopenib Jpn: Zosyn; Maỉaysia: Tazodn; Mex.: Taso- 
vak; Tazodn; Tazpen: Neth.1 Tazodn; Norw.: Piptazứa; Tazocin; 
NZ: Tazodn; Phữtpp^ Ba<xaz; Peprasan-T; Piptaz; Pizobaq Plet- 
zolyn; Tanzo; Tapimydn; Tazobak; Tazodn; Tazolinf; Tazopèn; 
Tazọtaz; Tebcanĩc Vigodd; PoL: Tazacylin; Tazodn; Tazoratìo; 
PorL: Tazobac Rus.: Tadllin-J (TauHnimH ff)K); Tazodn 
(TaaoitHH); S.AỊr.: Curitaz; Tazobax; Tazodn; Singapore. 
Tazodn; Tazpen; Spain: TazoceI; Swed.: Tazodnt; Switz.: Tazo- 
bac ThaL. Astaz-P; Pipertaz; Tazodn; Tazrobida; Tebrarúc 
Turk.: Tazodn; Tazopen DK: Tazódn; ukr.: Tazar (Taaap); 
Zoperdn (3onqjqHH); USA: Zosyn; Veneí.: Tazopril; Tazpen.

Phormocopoeial Preporofiona -
USP 36: Pỉperadllm and Tazobactam ỉor Injedion.

Teicoplanin (BAN, USAN, riNNì
Ạ-8  3^7; ^Ọ L ^7 -}tĩ-’Ẽ^25Õ7; - MDL7 5 0 7 ; Teichomydn A i 

ỊteỉcoplanỊnarvTélcôíặanÌííềí-^eicoplaninụm;- Tẽikoplạniinl;' 
■:TeìkopIanìh7t^i®nnS'MHi':- :~' ìir: ' *?-■ 
■ỏ ỹ í —'6 ĨÓ3ố̂}:ỉ'ft̂ Qrrýàn); ố i 036-64-4 (teichàmycln Aj. ■
'‘ATC^ÕĨMỒy;. V  1 ' J
'ẢTC Vet —,QJofXA02 " '  * 1 '
UNII —  4U3D3YY81M. "  '

The Symbol t  denotes a preparatỉon no longer actively marketed



370 Antibacterials

D escrip tion . A glycopeptìde antibacterial obtained bom  
cultures oỉ Ađõioplứrus tcichơmytttìcus or the same substance 
obtained by any other means.
Pharmacopoeias. In Eut. (see p. vii) and Jpn.
Ph. Eur. 8: (Teicoplanin). A {ermentation product that is a 
mixture oỉ glycopeptìdes produced by certain straỉns of 
Actinoplams tàdumycetiau. The 6 prindpal components of 
the mỉxture are teicoplanin Aj.! to Aj-S and teicoplanin A3-1. 
The anhydrous and sodium chloride-free substance has a 
minỉmum potency of 900 units/mg.
A yellowish, amotphoús powder. Freely soluble in waten 
practically insoluble in alcohol; sparíngly soluble in 
dimethyUonnamỉde. A 5% solution in  vvater has a pH of
6.5 to 7.5. Stote at a temperature o( 2 degrees to 8 degrees. 
Protect to m  light.

Uses and Admỉnistration
Teicoplanin is a lipoglycopepdde antibacterial that may be 
used as an altematìve to vancom ydn (p. 386.3) in the 
treatment or prophylaxis of serious staphylococcal or other 
Gram-poãtive iníections vvhere other drugs cannot be used. 
Teicoplanin. given orally, has been suggested as a possible 
altemative to vancomydn or metronidazole in antibiotic- 
assodateđ colitis. For details of these inỉections and their 
treatment, see under Choice of Antibacterial, p. 172.2.

Teicoplanin is given intravenously, a$ a bolus dose or by 
iníusion over 30 minutes, or by intramuscular ữỹection. 
The usual m ean dose is 6m g/kg intravenously or 
intramusculariy ininally, followed by 3mg/kg intrave- 
nously or intramuscularỉy on each subsequent day of 
tteatment (in practice this equates to a usual dose of 400 mg 
initially followed by 200 mg daily, except in patients 
vvrighing more than 85 kg in whom it is adapted 
accordingly). In more severe iníections, 6mg/kg may be 
given every 12 hours for the first 3 đoses, íollovved by 
6 mg/kg daily. Higher doses have been given (see 
Ađministration, p. 372.1). The duration of therapy should 
not exceed 4 monthỉ.

In the ữeatm ent of antỉbiotic-assodated colitis caused by 
ơoarìdium diỊỊỈàỉe teicoplanin may be given orally at adbse-' 
of 200 mg twice daily for 10 days.

For the prophylaxữ of Gram-positive iníection in high- 
risk patìents unđergoing surgical procedures vvho are unable 
to recãve penicillin. teicoplanin may be given in a single 
intravenous dose of 400 mg at induction of anaesthesia; a 
dose of 800 mg has been recommended by the BNF for those 
undergoing skeletal stabilisation and definitive soft-tissue 
dosure.

Although no relationship bem een  plasma concenưa- 
tíons and .toxidty has been established, the BNF suggests 
that the íormer may sometìmes be used as a guidé to 
optimise treatment: ơough concentrationỉ should be above 
10 micrograms/ml. (above 20 micrograms/mL in patients 
with endocarđitis or with deep-seated inỉections such as 
those of the bones and joints) bu t less than 60micro- 
grams/mL.

For CAPD-assodated peritonitis, teicoplanin may be 
added to the dialysis solutìon a t a concenơation of 
20 mg/Htre; thú  dose shouỉd be given in each bag oỉ solution 
in the first week, in altemate bags in  the second week, and 
ỉn the' ovemỉght dvvell bag only during the third week. 
Patients may be given an initial loading dose of 400 mg 
intravenously ií they are íebrile.

Dosage should be adỹusted in patients with ũnpaired 
renal ỉunctìon (see Admỉnistration ỉn Kenal Impairment, 
p. 372.2). For doses in children and neonates see 
Ađministration in Children, p. 372.2.

The use of teicoplanỉn has been revievved.1'4 Tvvo 
systematic revievvs56 comparíng teicoplanin and vanco- 
m ydn ỉound that teicoplanin was at least as eSective as the 
other drug, and was assodated w ith a lower inddence of 
adverse eữects, particularly nephrotoxidty. It was suggested 
that tảcoplanin might be prelerred in  patients at highẽr iisk 
of acute kỉdney injury.4
1. M uiphy s, Pỉnney RJ. TõcopUnỉn or vancamycíQ in  th e  treaouent of 

Gnm -posUve iBỈections? ]  d õ i n u m  Thrr 1995; 20: 5-11.
2. de L d li F, T ĩanu iỉn  A. A rỉsk-beoefit v sessm en t 0{ teicopỉinin in the  

treatm ent of ta lec tíon i D niỊ Sttfctf 1995; 13: 317-28.
3. Petiđ  ĩ .e ta L  Antữnicrobỉaỉ prophylaxỉs ỉn  oithopaedic surgery: the role 

01 tdcoptinin. J  Anémừrữb a ù m ú u r  1998; 41: 329-40.
4. Schahon G. t t  đL TeỉcopUnln ỉn the treannen t o! sexious ỉntecdoo. J  

O m r a tìitr  2000; 12 (suppỉ 5): 26-33.
5. Sveóuky s, tt ãL Comparative eỉDcacy and  satety of vancom ydn veraus 

tdcoplanln: íỵstemade ieview and m eu-analyás. Animũcmì AỊtrta  
O m x d itr  2009; 53: 4069-79.

6. Cavalcantỉ AB. t t  al. Teicoplanỉn veraus vancom ydn íor proven or 
suspected intecdon. Avallabíe ln The Cochrane Datábaae o i Systenuúc 
Revietn: Usue 6. Chkbesten John  Wiley; 2010 (accessed 09/12/10).

AdminislraHon. It has been suggested that ỉncreased load- 
ing doses or maintenance doses of teicoplanin may be 
needed in severe or deep-seated ỉnỉections. In patients 
with bone and joint inỉectìon Standard daily 'maintenance 
doses of 400mg intravenously have been reported to 
result in trough concentrations above the recommended 
20micrograms/mL in only about 40% of cases, vvhereas ol

All cross-reíerences reíer to entries in  Volume A

those ^ v e n  600mg intravenously once daily, over 70% 
achieved the desữed trough eoncentration.1 Others have 
íound that an intravenous dose of 6m g/kg (400 mg) tvvice 
daiỉy achieved trough concentrations of 20 mỉcrograms/mL 
only atter 4  days of treatment;1 it was pointed out that 
some ba ve ađvocated loading doses oỉ 12mg/kg o rev en  
15mg/kg every 12 bours for at least 3 doses in patients 
with bone and jo in t Inlectíons. A conventional regừnen 
with a loading dose oỉ 6mg/kg tvvice daily ỉor 48 hours 
ỉollovved by 6mg/kg daily was thought appropriate for 
most iníectìons vvith sensitive organisms other than iníèc- 
tive endocarditìs, septic anhritis, or osteomyelitis.

UK licensed product ỉníormation notes that in some 
dinical situations, such as in iníected, severely bum t 
patients or those with Staphyỉococcus aurcus enđocarditis, 
unit maintenance doses of up to 12mg/kg have been gi ven 
intravenously.

1. Maohem PC ttaL  Tdcopỉanln ỉeveỉs ỉn bone and joỉm ỉníeaions: arc 
sundard doses subtherapéutỉc? J btfta 2007; 55: 40S-13.

2. Brink AJ, tí  aL Gautras Understandỉnị Teicoplanỉn Scrum levels 
(GUTS) smdy group. Recomnìendatiorư to achỉeve rapid therapeudc 
tdcopỉanỉn pUsma conccntradoaỉ in adult hospitaỉised parientỉ ưeated 
for sepsỉi. Int J Antìmknb Aýtna 2008; 32: 455-8.

Adminbtration in chiMren. ỉn the UK. teicoplanin is 
licensed for use In children from the age of 2 months to 
treat Gram-positive iníections, but the BNFC considers 
that the same doses may be given írom One month of age. 
It is given preíerably by inaavenous injection or inỉusion 
over 30 minutes, bu t the intramuscular route may be used 
ư necessary aher the first 3 doses. For moderate inỉections 
a loading dose oỉ lOmg/kg (maximum 400mg) every 12 
houis for three doses is íollovved by a daily dose of 
6mg/kg (maximum 400 mg). For severe iníections or neu- 
ơopenic patients the daily dose is maintained at ỈOmg/kg.

The recommended dosage regimen for nionatcs is a 
loading dose ol 16 mg/kg ỉollovved by a maintenance dose oỉ 
8mg/kg once daily. The BNFC spedfies that it should be 
given by intravenous iníusion in this age group.

Administration in renal impaiiment. Doses of teicoplanin 
should be adjusted in  patients with renal impairroent, 
though reduction is not requữed until the íourth day of 
treatment. Teicoplanin should be given in usual intra- 
venous or intramuscular doses (see Uses and Administra- 
don, above) for the fira 3 days of therapy, thereaher the 
đose is adjusted according to creatinine dearance (CC):
• cc 40 to 60mL/minute: hah initìal dose given daily or 

ỉnitial dose given evety 2 days
• cc less than 40mL/minute and for haemodialysed 

patìents: one-third inidal dose given daily or initial dose 
given every 3 days

Critically iỉl patients ưndergoing continuous venovenous 
haemohlơatíon (CWH) may require higher than Standard 
doses of teicoplanin. as consideiable am ounts of the drug 
are removed by CVVH. After a 1.2-g intravenous loading 
dose, daily maintenance doses of 0.6 to 1.8g were required 
to produce adequate trough concentrations (dehned by the 
authors as 15 to 25 micrograms/ml) in a pharmacokinetic 
smdy;' the authors considered that serum-diug concenưa- 
tion monitoring was essentỉal ỉor patients on CVVH, as 
teicoplanin eliminatíon can be variable depending on 
patìent condition and individual hltration protocols.

I. BeUmaxm ĨLrtal. TeicopUnỉn pbarmacoỉdnetỉcs ỉn crltỉcaỉly UI patíenu  
on CDDdnuous veno-venous hcmo&ỉtnUon. ĩnt 3 ơin Pharmacoỉ Ther 
2010; 4S: 243-9. ^

Adverse ẸAỊects and Precqụtịons
Fever, rash and pruritus, and occasional bronchospasm and 
anaphylaxis have been reported vvỉth teicoplanin, but, in 
compaiison with vancom ydn (p. 388.1), it appears to be 
bettẽr tolerated w hen given by rapid intravenous injection 
and, although erythema and ũushing oi the upper body 
have occvưred, thie 'red-man syndronĩe' has been repotted 
less ohen. In addition, unlike vancomydn. teicoplanin doés 
not appear to cause tissue necrosis and can be giveh by 
intramuscular injectỉon. Other hypersensitivìty reactions 
have induded rigors, angioedema, and, rarely, severe skin 
reactíohs ỉnduding exíoliadve dermatitis, erythema muld- 
íonne, Stevens-Johnson syndrome, and toxic epidermal 
necrolysis.

Other reported reactions indude gastrointestinaỉ dis- 
tuibances, d ữ ã n ess, headache, thrombocytopenỉa (espe*' 
dally at hỉgh đoses), leucopenia, neutropenỉa, eosinophilia, 
disturbances in liver enxyme values, and pain, erythema, 
and thrombophlebitis or abscess at the injection site. Rare 
cases of agranulocytosis have occuưed. Renal impairment 
and ototoxidty have been reported but both appear to be 
less ỉrequent than with yancomydn.

Renal and auditory ỉunction should be monitored duting 
prolonged therapy in patients with pre-existmg renal 
impairment, and in  those receiving other ototoxic or 
nephrotoxic drugs, although opinions conHict as to whether 
increased risk of nephrotoxidty exists w ith combined 
therapy vvith drugs such as the aminoglycosides. In general.

p e r io d ic  b lo o d  c o u n ts  a n d  l iv e r-  a n d  re n a l- fu n c t io n  te s ts  are 
a d v ise d  d u r in g  t r e a t m e n t

N o  re la t io n s h ip  h a s  y e t  b e e n  e s ta b lis h e d  b etvveen  p lasm a 
c o n c e n a a t io n  a n d  to x id ty ,  a n d  p la s m a -c o n c e n tia tio r , 
m o n ito r in g  is n o t  g e n e ra lly  c o n s id e re d  n e c e ssa ry , a l th o u g h  
i t  m a y  b e  u s e đ  to  o p tim ise  th e r a p y  (see  U ses  an d  
A d m in is tr a t io n , a b o v e ) . D osage a d ju s tm e n t  is  r e q u ir e d  ỉn  
re n a l  im p a ln n e n t .

Hypersensitivily. A ỉth o u g h  th e r e  h a v e  b e e n  o cc asỉo n a l 
rc p o rts  o f  c ro s s -se n s itiv ity  to  te ic o p la n in  in  p a t ie n ts  h y p e r-  
s e n s itiv e  to  v a n c o m y d n .1' 5 th e  m a jo r ì ty  o í  re p o r ts  sug g est 
t h a t  c ro ss -se n s itiv ity  is v e ry  ra  r e  a n d  te ic o p la n in  can  
u s tia l ly  b e  u se d  in  p a t ie n ts  in to le ra n t  o f  v a n c o m y d n .* " ’

1. McHỉnth Mỉ. et ai, Aỉlergỉc cross-reactívỉty oí tdcoplanỉn and 
vancomydn. Lanat 1986; ỉ: 47.

2. Grek V. it aỉ. Aiỉerglc cross-reaction oi teỉcopỉanỉn and vancomydn. J 
Aĩttìmicrob ChanoởìtT 1991; 28: 476-7.

3. Marshall c  tt aỉ. Glycopeptỉde-induced vasaiUtữ—cross-reactỉvity 
bccvveen vancomydn and teicopỉanỉn. 3 Infea 1998; 37: 82*3.

4. Kwon KS, ctãLA  case oí hypenensivivỉcy syndrotne ỈO both vancomydn 
and teỉcoplanỉn. 3 Korean Med Sà 2006: 21: 1108-10.

5. Hsiao SH. et ề i  TeỉcopUnin-lnduced bypcnendtỉvỉty syndrome wỉth a 
precedlng vancotnỵdn-ỉnduced neutropenia: a case repon and Uierature 
rcvicw. 3 Qin Pharm Ther 2010; 35: 729-32.

. 6. Schlemmer B, tt a i Teicoplanin for patienu aĩlergic (O vancomydn. N 
Eỉĩ ịỉ J Med ỉ 988; 318: 1127-8.

7. Smitb SR. tí aỉ. Teìcoplanỉn admlnỉsưaùon ìn patienu expertendng 
reaciions to vancomyđn. 3 Antimicrob ơtemathtr 1989; 23: 810-12.

8. Wood G. Whitby M. Teỉcopỉanin ỉn patíents who are aỉlergỉc to 
vancomycỉn. MtdJ Aust 1989: 150*. 668.

9. Hung YP, tí ai. Tolerabiỉicy of teỉcoplanin in n  7 ho$piuIỉzed adults wtih 
prevỉous vancomytín-induced íever. rash. or neuưopenỉa: a reưo- 
specúve chan review. ƠÒ1 Th.tr 2009; 31: 1977-86.

Porphyria. T h e  D ru g  D a ta b ase  (o r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S v v e d e a  d a s s ih e s  te ic o p la n ln  a s  n o t  
p o r p h y r in o g e n ic  it  m a y  b e  u se d  a s  a  d ru g  o ỉ  S rs t  ch o ic e  
a n d  n o  p re c a u tio n s  a r e  n e e d e d .1

1. The Drug Database ỉor Acute Porphyria. Availabỉe au hnp://wvm. 
drugs-porphyria.org (accessed 09/08/1 ỉ)

Red-man syndrome. A lth o u g h  te ic o p la n in  is b e U e v e d 1-1 to  
b e  less lik e ly  t h a n  v a n c o m y d n  to  in d u c e  th e  r e d -m a n  
s y n d ro m e , s y m p to m s  c o n s is te n t  w i th  t h e  s y n d ro m e  h a v e  
n e v e r th e le s s  b e e n  re p o r te d  a f te r  i n t r a v e n o u s  u s e .J

ỉ. Sahaỉ 3, tí ai. Comparison oỉ vancomydn- and tdcopiamn-ỉnđuced 
hỉstamine release and #red man syndrome”. Aníimừrob Aỹatís chemoơưr 
1990; 34: 765-9.

2. Rybak Mỉ. tí tứ. Absence oỉ 'red man syndrome* in padents being 
ữeated vrỉth vancomyds or high-dose teicoplanỉn. Aỉtíimierob Agtna 
ơumather 1992; 36: 1204-7.

3. Dubetder s. tí aL Red man syndrome with teicopỉanin. Rev ỉnfta Dừ 
1991; 13: 770.

Antìmicrobial Actíon
A s fo r  V a n c o m y d n  H y d ro c h lo rid e , p . 3 8 9 .1 , a l tb o u g h  in  
g e n e ra ỉ  t e ic o p la n in  is  m o re  a c tiv e  a g a in s t  su sce p líb ỉe  
s tra ỉn s . In  p a r tic u la r , i t  m a y  b e  m o re  a c tiv e  in vitro  a g a in st 
e n te ro c o c d  a n d  so m e  a n a e ro b ic  o rg a n ỉsm s , i n d u d in g  
s tra in s  o f Closừidium . H ovvever, so m e  c o a g u la se -n e g a tiv e  
s ta p h y lo c o c d  a r e  less  se n sitiv e  to  te ic o p la n in  t h a n  to  
v a n c o m y d n .

A c q u ire d  re s is ta n c e  to  te ic o p la n in  h a s  d e v e lo p e d  in  
s ta p h y lo c o c d  d u r in g  t r e a tm e n t  vvith te ic o p la n in . C ross- 
re s is ta n c e  w i th  v a n c o m y d n  h a s  o c c u rre d  in  s ta p h y lo c o c d  
a n d  e n te ro c o c d . S ee  a lso  u n d e r  A n tim ic ro b ia l  A c tio n  o f 
V a n c o m y d n , p .  3 8 9 .1 .

PharmacolâneHcs
T e ic o p la n in  is  p o o r ly  ab so rb e d  f ro m  th e  g a s ữ o in te s tin a l  
tra c t . A íte r  a  4 0 0 -m g  in tra v e n o u s  d o se , p e a k  p la sm a  
c o n c e n tra r io n s  1 h o u r  la te r  a re  re p o r te d  to  b e  i n  t h e  ra n g e  
2 0  to  5 0 m ic r o g r a m s /m L . I t  is  w e l l  a b s o r b e d  o n  
in ơ a m u s c u la r  in je c t io n  Tvith a  b io a v a ỉỉa b ility  o f  a b o u t  
9 0 % ; a í te r  a  d o se  o ỉ  3  m g /k g  in tra m u s c u la iỉy . p e a k  p la sm a  
c o n c e n tra tío n s  o f 5 to  7  m ic ro g ra m s /m L  h a v e  b e e n  re p o r te d  
a f te r  2  to  4  h o u rs .

T h e  p h a r m a c o k in e tic s  o ỉ  te ic o p la n in  a r e  t r ip h a s ic  vvith a 
b íp h a s ic  d is tr ib u tio n  a n d  a p ro lo n g e d  e lim in a tìo n . P e n e tra -  
t io n  in to  t h e  CSF is p o o r. I t  is ta k e n  u p  in to  vvhite b lo o d  
ce lls , a n d  a b o u t  9 0  to  9 5 %  o f te ic o p la n ỉn  i n  p la s m a  is 
p ro te in  b o u n d . I t  is  e x a e t e d  a ỉm o s t e n d r e ly  b y  g lo m e ru la r  
Ẽ iơ a t io n  i n  t h e  u r in e ,  a s  u n d ia n g e d  d ru g . T h e  te rm in a l  
h a lí-M e  is p ro lo n g e d , b u t  re p o r te d  h aU -liv e s  h a v e  ra n g e d  
f ro m  a b o u t  3 0  to  1 90  h o u rs  o r  lo n g e r , d e p e n d in g  o n  th e  
sa m p lin g  t im e ; a n  e tíe c tiv e  d in ic a l  h a lM iĩe  o f  a b o u t  60  
h o u x s  h a s  b e e n  su g g e s te d  ío r  u s e  i n  c a lc u la tin g  d o sag e  
re g im e n s . H a lí-h íe  is  in c re a se d  p ro g re ss iv e ly  w i th  in c re a s in g  
d e g re e s  o f  r e n a l  im p a i r m e n t  T d c o p la n in  is  n o t  re m o v e d  b y  
h a e m o d ia ly sis .

T e ic o p la n in  is  a  m lx tu r e  o f s e v e ra l  c o m p o n e n ts ,  th e  
p h a n n a c o k ã n e tíc s  o f  vvhích  h a v e  b e e n  shovvn to  v a ry  
s lig h tly , d e p e n d in g  o n  th e i r  l ip o p h il id ty .

R e v ie w s .
1. WĨỈ50n APR. Cttnicaỉ pharmacoỈQnetỉcs of teicoplaũÌQ. ơ in  pharm aab 

ỉtírttí 2000; 39: 167-83.
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Preparations
Proprietary Preparationỉ (details are given in Volume B)

Single-ingredient Preporotions. Arg.: Targodd; Teicox; Teiklonal; 
Terbiox; AustraL: Targoád; Austria: Targodd; Beìg.: Targoàd; Braz.: Bactomax; Kirom; Targodd; Teicont: Teicoston; Teico- 
zidf; Teiplan; Toplanina; Chile: Targodd; China: Jialixin (inãi 
fi); Tapodn Targodd ( te ftìi) ; Cz.: Taxgodd; Denrn.:
Targodd; Fin.: Targodd; Fr.: Targodd; Ger.: Targodd: Gr.: Tali- 
nac; Targocid; Targoplanin; Hong Kong: Targodd; Hung.: 
Targodd; lndia: Icop; Targodd; Ticodn; Indon.: Targođd; /r i : 
Targodd; Israel: Targodd; ItaL: Targosid; Teicomid; Jpn: 
Targocid; Malaysia: Targodđ; Mex.: Tarbiglem; Targodd; Teri- 
pol; Neth.: Targodd; Norw.: Targodd; NZ: Targodd; PoL: 
Targodd; Port.: Targosid; S.Afr.: Targodd; singapore: Targodd; Spain: Targodd; SwecL: Targodd; Switz.: Targodd; Thai.: 
Targodd: Turk.: Targodd: Tekosic UK: Targodd; ukr.: Norteic 
(HopreỉÍK); Targodd (Taprouna); Teico (Teỉhco); Venez.: Targodd.

Mulli-ingredient Preparations. Ger.: Targobonet.

Telavancin IHNNI

Telạvanciná; Télavancine; Telavancinum; Te/iaeaHUMH. 
(3S,6fi.7/?,22fl,235,265,36fl,38afi)-3-(2-Arnino-2-oxoethyl)- 
10,19-dichloro-44-[(3-{[2-(decanyỊamino)ettìyl]annino}-2,3,6- 
tridèoxy-3-C-methy l-a-t-/yxo-hẹxppyranosyl-( 1 :  2)-(ỉ-D-glu- 
copyranõsyl)oxy]-7,22,28,30,32-péntahýdroxy-6-[(2 fl)-4- 
methyl-2-(methylamino)pentanamido]-2,5,24,38,39-pef>- 
ta o xo -2 9 -{Ì(p h o sp h o n o rn e th ỷ |)a m in o Im e th y l}- 
2 ,̂4,5,6,7,23,24,2526,36,3738,38a-tetradecahydro-1HÌ2H- 
23,36-(epiminometháno)-8,11:18,21 -dietheno-13,16:31,35- 
bis(metheno)[l,6,9]oxàdiazảcydohèxađetíno[4,5-/n]il0,2,16] 
benzoxadiazacydotetracosiné-26-carboxylic acid. 
CaoH,o6Cl2N„037p=1755.7 
C4S —  372151-71-8.
ATC —  J01XA03.
ATC Vet —  QD1XA03.
UNII —  XKI34822Z0.

Telavancỉn Hydrochloride IUSAN, HNNMI 

Hidrọdoruro de teịavandna; TD-6424; Télavandne, Chlorhy- 
drate de; Telavancini Hydrochloridum; TenaeaHLinHa 
rnflpox/iopMfl.
C8̂ iọ 6á 2NnỌ27P,HCI=1792.1 ;
CAS — 560130-42-9.
UNII — Ũ70Ỉ472IG0.

NOTE. Telavandn hydrochloride used commerrially has been 
stated to be a m ix tu re of the m ono-, di-, and 
trihydrochlorides.

Uses and Adminỉstration
Telavandn is a lipoglycopeptide antibacterial with proper- 
ties similar to those of vancom ydn (p. 386.3). It is used for 
the treatment of complicated skin and skin stmcture 
iníections caused by susceptible Gram-positive baaeria and 
of nosocomial pneumonia (induding ventilator assodated 
pneumonia) known or suspected to be caused by MRSA.

Telavandn is given as a mixture of the mono-, di-, and tri 
hydrochloride salts b ut doses are expressed in terms of the 
base. It is given by interm ittent intravenous inhision over 
60 minutes to reduce the risk of Iníusion-related reactìons 
such as the red-man syndrome. For infusion, a concentrated 
solution containing the equivalent of telavandn 15mg/raL 
in sterile water, glucose 5%, or sodium chloride 0.9% is 
prepared and then íurther dỉluted ỉn an appropriate inỉusion 
solution (such as glucose 5%. sodium chloride 0.9%, or 
lactated Ringer's solution) to a íinal concentration of 0.6 to 
8 mg/mL.

The usual recommended dose in patients 18 years of age 
and older is the equivalent of telavandn lOmg/kg once 
every 24 hours. Dose adjustment may be required in 
patients with renal im paứment (see p. 373.2).

Revievvs.1"4 A revìevv3 of dalbavandn, oritavandn, and 
telavandn noted tha t the lỉpophilic side-chain of such 
lipoglycopeptides prolonged their halỉ-Uíe and helped to 
anchor the drug to the cell membrane and increase its 
activity against Gram-positive cocd. In addition to their 
common activity against cell-wall synthesis, oritavandn 
and telavandn can alter cell-membrane permeability; 
oritavandn may also inhibit RNA synthesis and has some 
activity against vanA resistant enterococd. Phase m  studies 
have suggested that all 3 are effective in complicated skin 
and skin-structure iníections. The halỉ-liỉe of dalbavandn is 
between 147 and 258 hours, which vvould aIlow for once- 
weekly dosing, yvhile tha t of oritavandn (393 hours) might 
allow for a single dose per ơeatm ent course. However, the 
authors noted that only telavandn had gained regulatory 
approval, and the status of the other lipoglycopeptide 
antibacterials was undear.

I. Charheski L  t í  ai. Telavandn: a novel Iipoglycopeptíđe antíbỉoổc Ann  
Pharmaather 2009; 43: 928-38.

2. Saravoỉatz LD, t í  al. Telavandn: a novẽl lipoglycopeptide. ũ in  ỉnỊeữ Dừ 
2009; 49: 1908-14.

3. Lyseng-Wỉlliamson KA. Blick SKA. Tdavanôn. Drugs 2009; 69: 2607-
20.

4. Zhanel GG, t í  al. New lỉpoglycopeptides: a comparatíve review oí 
dalbavandn, oritavanđn and telavandn. Drup  2010; 70: 8S9-86.

Administration in renal impairment. The dose of telavan- 
d n  intravenous inhision should be adjusted in renal 
impairment according to creatinine dearance (CC):
• greater than 50 mL/minute: 10 mg/kg every 24 hours
• 30 to 50 mL/minute: 7.5 mg/kg every 24 hours
• 10 to less than 30mL/minute: lOmg/kg every 48 hours 
No recommendations have been made for those with end- 
stage renal disease or undergoing haemodialysis, due to 
insuỉBdent data.

Adverse Effects and Precautìons
The most common adverse effects of telavandn are 
ưanãen t taste disturbance, miỉd nausea and vomiting, and 
íoamy urine. As with vancomydn (see p. 388.1), inhision- 
related reactions (so-called 'red-neck' or 'red-m an ' 
syndrome) may occur but oben can be alleviated by 
stopping or slovving the rate of the iiứusion.

Nephrotoxidty may occur more bequently  w ith 
telavandn than with vancomydn. Adverse renal eííects 
are more likely to occur in  patients with comorbiditỉes 
predisposing them to renal dyshmction such as pre-exísting 
renal disease, diabetes mellitus, congestive heart failure, or 
hypertension, and are also more hequent in the elderly. 
Serum-creatinme concentration and creatinine dearance 
should be measured beíore starting telavandn, periodically 
throughout treatment, and w hen the ơeatm ent course is 
complete. Decreased clinicaỉ eíhcacy of telavandn has been 
noted in patients with moderate or severe baseline renal 
impairment (creatinine dearance <50raL/minute).

Telavanđn may prolong the QT-interval and should be 
avoided in padents with pre-existing risk íaaors such as 
congenital long QT syndrome, known prolongation of the 
QT-interval, uncompensated heart íailure, or severe left 
ventricular hypertrophy.

Although telavandn does not interíere vvith coagulatỉon, 
it may interiere with certain monitoring tests such as 
prothrombin time, intemational normalised ratio, actívated 
partíal thromboplastin time, activated dottíng time, and 
coagulatỉon based íactor Xa tests. Blood samples for such 
tests should ideally be collected at trough serum-telavandn 
concentratìons, as shortly as possible beíore the next dose of 
telavancin.

Interactions
Risk of renal toxidty vvith telavandn iỉ increased in patỉents 
using other drugs knovvn to aSect kidney luna ion  
(induding NSAIDs, ACE inhibitors, and loop diuretics).

Because telavandn may prolong the QT interval, it 
shoulđ be used w ith caution in  patients takdng other drugs 
knovvn to have this eổect.

Antimicrobial Action
Telavandn, a lipoglycopeptíde, is a semlsynthetic derivative 
of vancomydn vvith concentration-dependent bacteriddal 
activity against Gram-positive aerobic and anaeroblc 
bacteria; it has no activity against Gram-negative organisms.

Mechanism of action. w h i l e  t e l a v a n d n  s h a r e s  t h e  
m e c h a n ism  o f a c tio n  o f v a n c o m y d n  (see p . 3 8 9 .1 ) i t  dU ỉers 
in  th a t  i t  a lso  p o te n t ly  in h ib its  CTOSS-Iinking o f p e p tid o g ly -  
c a n  in  a  s im ila r m a n n e r  to  th e  p e n id ll in s . T h e  ra p id  
b a c te r id d a l ac tiv ity  o f te la v a n c in  is th o u g h t  to  b e  a re s u lt  o f 
its n o v e l ab ility  to  b in d  a n d  d ep o la ríse  th e  b a c te r ía l cell 
m e m b ra n e , a lte r in g  cell p e rm e ab ility .

Speđrum of activity. Like vancomydn (see p. 389.1), 
telavancin has good in-vitro activity agaỉnst most 
Staphyỉococcus and Streptococcus spp., induding metidllin- 
resútant staph. aureus. Enterococd are also susceptible, 
although vancomycin-resistant strains have reduced 
susceptibility to telavandn. Telavandn is also active against 
anaerobic Gram-positive baaeria induding Corynebacterium 
and Clostrídium spp. bi-vitro studies indicate that telavandn 
has a post-annbiotic eỉfect ranging bom  1 to 6 hours against 
clinically relevant Gram-positive pathogens.

Pharmacokinetics
Telavandn is not absorbed to any sígnỉhcant extern after 
oraỉ doses. The pharmacokinetics õf telavandn in adults are 
generally Iinear íor intravenous doses ranging bom  7.5 to 
15mg/kg once daily for up to 7 days. Steady-state 
concentrations occur by the thữd day. Telavandn is about 
90% bound to plasma proteins, mainỉy albumịn. 'Protein 
bindỉng is concẽntcation-ỉndependent and unabected by 
renal or hepatíc impairment.

In-vitro studies indicate that telavandn is not metabọlised 
by the cytochrome P450 isoenzyme System. Although 
hydroxylated metabolltes have been detected in the urine

and plasma of patients given telavandn, the metabolic 
pathtvay that produces them has not been identibed.

Telavandn is excreted mainly by the kidneys, w ith about 
76% of a dose recovered bom the urine; the elimination 
haU-llfe is about 8 houis aber a dose of 10 mg/kg once daily. 
Telavandn exposure Is signihcandy increased in  renal 
impaữment, and dose adjustment is requữed ỉor patients 
with creatinine dearance < 50 mL/minute (see Administra- 
tion in  Renal Impabment, above).

Preparations
Proprietory Preparatioru (details are given in Volume B) 
Singte-ingredienl Preparcrtions. IrL: Vibativt; USA: Vibativ.

T e l ỉ t h r o m y c i n  ÍBAN, USAN, riNNì

.ĨHMR-3647; RU-66647j. Télithrómyđne; Telithromycinum; 
Telitromiana; TelitromisinpTeíiHTpoMHLtnH, ......
'(3aS,4/?,7fl,9/U0fl,:11 P,13fí,15/ỉ,15afi)-4-Ethyloctahyd ro-T. 1 -: 
methoxy-3a,7,9,1 íil 3;15r-hexamẽthyl-H4-[4-(3-pyndyl)imi-.

■ dazol-1-yf]butylh)0-[[3,4,6-ữideoxy-3-(dinnẽthylamino)-p-Đ- 
xy/o-hexopyranosyQoxy>-2H-oxacycloteữadecino[4,3-£Ìl[T,3] 
óxazole-2,6,8,14(1 H,7H,9H)-tetroné.
C43H65N5O10=812.Ũ
CAS — 173838-31-8, 191114-48-4. ’
ATC — J01FAJ5 
ATC Vet — QJ01FA15.
UNÌ1 — KI8H7H19WL

Uses and Administration
Telithromycin is a ketolide antibacterial used for the 
ợeatm ent of susceptìble respbatory-tract iníections in 
adults induding miiđ to moderate community-acqubed 
pneumonia. In some countries it is also licensed for ũse in 
the treatment of acute smusitis and acute bacteríal 
exacerbations o! chronic 'bronchitis when resistance to 
beta-lactam and/or macrolide antíbacterials 1S known or 
suspected; and as an altematíve to beta-lactam antibac- 
terials for tonsillitis or pharyngitis caused by Group A beta 
streptococà in patients over 12 years of age. It is given orally 
in a usual dose of 800 mg oncẽ daily.

Doses may need to be reduced in patients vvith renal 
impairment (see p. 373.3).
Reíerences.

1. Zhanel GO, t í  ai. The ketoliđes: a critical revinv. Drugs 2002; 62: 1771- 
1804.

2. Zhanei GG, Hoban DJ. Ketoỉides ỉn the treatm eat of respiratory 
iníectìons. Expert opin Pharmacother 2002; 3: 277-97.

3. Ackermann G, Rodloữ A C  Drugs of the 21st century: telỉthrom yđn 
(HMR 3647)— the first ketollde. JAtttìmicmb Chcmother 2003; 51: 497- 
511.

4. Reinert RR. Cỉinỉcaỉ effícacy of ketolỉdes in the treaunenỉ of respiratory 
t r a a  ỉnỉectỉons. J  Aỉttìmiơob Oưmother 2004; 53: 918-27.

5. Zuckennan JM . Macrolides and ketolides; azithromydn. clarithromycin, 
td ith roraydn . ỉnfeơ Dừ ơ ờ t Nơrth Am  2004; 18: 621-49.

6. VVeilington K. Nobỉe s. Teỉiỉhromyrin. Drugs 2004; 64: 1683-94.
7. Kasbekar N. Acharya PS. Telithromyrìn: the ũrst ketoỉỉde for the 

ỉreatment o ỉ respiratory ỉníectỉons. Am J  Heaỉtk-Syĩt Pharm 2005; 62: 
905-16.

8. Lonks JR, Goldmann DA. Telithromydn: a ketoỉỉde antibiotic for 
treatm enĩ oí respỉratory tract infections. Cỉm ỉnỹttí Dis 2005; 40: 1657- 
64.

9. Nguyên M, Chung EP. Teỉỉthromycỉn: the fim  ketoỉide antímỉcrobịaỉ. 
cĩin Tha- 2005; 27: 1144-63.

10. Brown SD. Beneũt-rỉsk assessmem of telỉthromytín in the ưeatm ent of 
community-acquired pneumonia. Drus Sứfetỵ 2008; 31: 561-75.

Adtninistrahon in renal impairment. Doses of telithromy- 
d n  should be reduced in severe renal impairment (creat- 
inine dearance of less than 30mL/minute):
• UK licensed product information States that altemating 

daily oral doses of 800 mg and 400 mg, starting with 
800 mg may be given whether or not hepatic íunction is 
also impaired

• u s  licensed product information recommends a dose of 
600 mg once daily u there is no hepatic impaưment but a 
dose of 400 mg once daily if there is co-existing 
impairment

Doses should be given aher dialysis sessions to patients on 
haemodialysis.

Respiratory disorders. As vvell as their established 
antibaaerial eííect, Ít has been suggested that macrolides 
also have immunomodulatory eữects that could be useful 
in the management of respiratory diseases (see also Respb- 
atory Disorders, under Uses of Erythromydn, p. 292.3). 
Ketolides also appear to have such ebects: a 10-day course 
of oral telỉthromydn 800 mg daily, started vvìth Standard 
treatment ỉor acute asthma (p. 1195.2) in  adults, was 
reported to improve asthma symptoms regardless of iníec- 
tion vvith Chỉamydophiỉa pneumoniae (Chlamydia pneumo- 
niae) or Mycoplasma pneumoniae.1 The mechanism of this 
elíect is undear, hovvever, and hirther studies are needed.

I. Johnỉton  SL. t í  ai. The TH2CAST Investỉgators. The eỉỉect oỉ 
telỉthrom yđn ỉn acute exacerbations of asthma. N  En$ỉ J  Med 2006; 
354: 1589-1600.

The Symbol t  denotes a preparation no longer actively marketed
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A d v e r s e  E lỉe c ts

Diarrhoea and other gasưointestinal disturbances such as 
nausea, vomiting, abdomỉnal pain, and Satulence are 
among the most common adverse reactions aỉter use oi 
telithrom ydn. Severe, but usually reversible, hepatic 
dysfunctíon, induding elevation oí liver enzymes and 
hepatitis, w ith OT without jaundỉce has been reported; 
however, there have been cases oi íatal hepatotoxidty 
induding íulminant hepatitis, hepadc necrosis, and hepatỉc 
ỉaiỉure. Eữects on the CNS may indude dizziness, headache, 
vertigo, and, occasionally, insomnia or drovvsiness. Taste, 
and very rarely smell, disturbances may occur. Other less 
commonly reported adverse e£fects indude paraesthesia, 
eosinophilia, rashes, and cardiovascular eSects such as 
arrhythmias, hypotension, and bradycardia. Visual dis- 
tuibances, particularly aỉỉecting accommodation, have 
occurred. Syncope, usually assodated with the vagạl 
syndrome, has been noted. Very rarely reported adverse 
eữects indude.angioedema and anaphylaxis. There have 
been isolated cases of erythema multiíorme, pseudo- 
membranous colitis, and m usde cramps. Life-threatening 
acute respiratory íailure has been reported in patientỉ with 
myasthenia gravis (sèe also Precautions, p. 374.2).

Effects on the eyes. Visual disturbances, namely blurred 
Vision, dưhculty vvith íocusing, and diplopia have been 
assodated with telithromydn. These have been reported 
to be more common in ỉemales under the age of 40 years 
and to occur in 1.1% of patientỉ compared vvith 0.28% in 
those receiving a comparable antibaaerìal.1 Licensed pro- 
duct iníormatìon reports that symptoms are íully reversi- 
ble, mostly mild to moderate in severity, and typically 
occur vvithin a few hours of the Đrst or second dose, last- 
ing for several hours and recuning upon subsequent dos- 
ing. They have not been assodated vvith any ocular 
abnormality.

1. Lonks JR, Goỉdm asn DA. Telỉthrom yán: a ketolỉde antibiotic for 
treatroent oí respiratory ơact inícctiorư. ơin  Ịnfeơ Dừ 2005; 40: 1657- 
64.

Effecỉs on the Iddneys. Acute interstỉtial nephritis has 
been reported1 in an 18-year-old man who received teli- 
thromycin for 5 days. Complete recovery of renal hinction 
occurred 2 weeks aíter starting symptomatic ơeatm ent 
with methylprednisolone.

1. Tỉntlỉlỉer M. tí  a i  Telỉthroniytin-mduced acuie IntersiỉtUI nephritis: a 
B ra  case report. Ảm J  K iỉniy Dá  2004; 44: C25-C27.

Effeds on  the liver. Hepatotoxidty, induding raised liver 
enzymes,‘ is an established adverse eữect of telithromydn 
and m ay be severe or íatal.2 A spontaneous-report case- 
control study1 of hepatotoxidty in patients who had taken 
telithrom ydn estimated an 82% increased risk of hepato- 
to ã d ty  compared with users of other drugs; the risk vvas 
greater in  m en than in vvomen. Hotvever, this study also 
estứnated an 83% increased risk among users of macrolide 
antibacterials in  generaỉ. The assodation betvveen the 
reporting of hepatotoxidty and the use of telithromydn 
was harther conhrmed by using 4 data mining algorithms.4

A subsequent expert review5 of 42 cases of telithromy- 
dn-assodated hepatotoxidty reported to the FDA noted 
that 5 had a severe outcome (4 deaths and 1 liver 
ttansplant). Typical dinical íeatures were considered to be 
short latency (a medỉan oỉ 10 days but as short as 2 days in 
some cases), and abrupt onset oỉ lever, abdomỉnal pain, and 
jaundice; asdtes occurred in some, even ií livẹr injury was 
only moderately severe. Because ol the short latency, 
monỉtorìng of liver enzyme values was thought to  be 
unhelphil in preventing severe toxỉdty.

1. Bolesta s, Roshind BP. Eỉevated hepatíc transaminases assodated with 
teU throm ydn therapy: a case repon  and lìteracure rcview. Am J  Heaừh* 
SystPharm  2008; 65: 37-41.

2. G ay  KD, et al. Brieí coramunicatỉoii: severe hepatoioxicity oỉ 
teỉỉtbrom ytín: three ease reports and lỉterature rcview. Atm ỉntem  Med 
2006; 144: 415-20.

3. Dore DD, t í  a i  TeUthromycin use and spontaneous rcports oí 
hepatotoxỉdty. Drug SaỊkty 2007; 30: 697-703.

4. C hen Y, t í  al. Risk oí hepatotoxicity assoòatcd with the  use oỉ 
te lỉtỉuom ydn: a sỉgnaỉ detection u àn g  daia mining aỉgorithms. A m  
P h a m a a tíu r  2008; 42: Ỉ791-6.

5. B rinker AD, t í  ai. Tetiihrom ydn-assodaied hepatotoxidty: Clinirai 
spectrum  and causaliry assessmént of 42 cases. Hepaioìoạ 2009; 4 9 :2 5 0 -

Elỉecls on the sldn. A 26-year-oId woman with a history 
of rash to penirillin and suỉíonamides devclopcd toxỉc epi- 
dermal necrolysis alter 13 doses of oral tclithrom ydn for 
treatm ent oỉ sỉnusitis; she was dischargcd 4 weeks after 
admission to  hospitaỉ but had scars on her facc and body 
and had lost her cyelashcs.1

ỉ. Health Canada. Teỉỉthromydn (Ketek): suspected assodatiỡn w ỉth toxỉc 
epidennaỉ necrolysỉs. Can A dvtn t Reaơ Newt 2007; 17 (2); 2. Avaiỉabie 
at: hrtp ://www.bc-sc.gc.ca/dhp-mp$/aU_formats/hpỉb-dgpsa/pdf/
m edeff/cam -bcri_vl7n2-eng.pdí (accessed 18/06/08)

Precautìons
Telithromydn should not be given to patients with knovvn 
hypersensitivity to it or to  the macrolides; similarly, a 
history of hepatlds and/or jaundice assodated vvith 
telithromydn or macrolides is a contra-inđication.

Telithromydn is conưa-indicated in patỉents with 
myasthenia gravis because it may exacerbate symptoms of 
the disease; exacerbations usually occur within ỉ  to 3 hours 
of the flrst dose. Fatalities have been reported.

Patients with a congenitaỉ or lamily history of QT interval 
prolongation should not receive telithromydn; it should be 
used with care in those with coronary heait dỉsease, cardiac 
airhythmias, and in those with hypokalaemia or hypo- 
magnesaemia, due to its potential to prolong the QT 
ỉnterval. Cenaũi medications may also increase the risk of 
cardiac arrhythmias and prolong the QT interval (see 
Interactions, p. 374.2).

Patients or theữ  carers should be intormed about signs 
and symptoms of hepatitis. Should any of these develop 
during treatment with telithromycin, they should stop 
ta kin g the dmg and consult their doctor. It should be used 
vvith caution in patients with hepatic impairment; hovvever, 
this ỉs based on limỉted data in such patients. Reduced doses 
may be necessary in those with severe renal impairment 
(seép. 371.3).

Since telithromydn can produce visual disturbances or 
loss of consdousness caution is advised vvhen driving, 
operating machinery, or undertaking similar hazardous 
activities.

Breast (eeding. Telithromydn has been shovm in animal 
studies to be excreted in breast milk at concenưations 
about 5 times greater than those in matemal plasma, 
although coưesponding data for humans are not available.

Porphyria. The Dmg Database for Acute Potphyria, com- 
piled by the Nonvegian Poiphyria Cenơe (NAPOS) and 
the Porphyria Cenưe Svveden, dassiỉies telithromydn as 
probably porphyrinogenic it should be prescribed only íor 
compelling reasons and precautions should be considered 
in all patients.1

I. The Drug Database for Acute Porphyria. Availabỉe au hnp://w w w . 
dmgs-porphyrìa.org (accessed 17/10/11)

Pregnancy. Reproductive toxidty, but not teratogenidty, 
has been seen in animalr, the potential risk for humans is 
unknown.

Interactions
Telithromydn is an inhỉbitor of the cytochrome P450 
isoenzymes CYP3A4 and CYP2D6. Althôugh there have 
been few dinical reports, drug interactions with telithro- 
m ydn may be expected to be similar to those seen with 
erythromydn (see p. 294.2). In particular, caution is 
required when telithrom ydn is given vvith drugs that may 
prolong the QT interval. Use of telithromydn with dsapride, 
ergot alkaloid derivarives, pimoãde. astemũole, or teríen- 
adine ís usually contra-indicated. Caudon is usually 
necessary with benzodiazepines such as alprazolam, 
midazolam. and tdazolam, and with metoprolol. Telithro- 
m ydn should not be given vvith drugs that induce the 
cytochrome P450 isoenzyme CYP3A4, such as rifampidn, 
phenytoin, caibamazepine, or St John's wort. Telithromy- 
d n  incrcases plasma concentrations of some statins and 
hence the risk of myopathy; it should not be given with 
atorvastatin, lovastatín, or simvastatin.

Antìmicrobial Ađion
Telithromydn is a ketolide antibacterial with a bacteríddal 
action and is highly actìve against certain Gram-positíve 
bacteiia, induding multídrug-resistant strains of Strtptococ- 
ats pneưmorùae. Some strains of StrĩpUcoccus pyogenes and of 
Staphylococcus aureus are also sensitìve.

Telithromydn also shows good actìvity against the Gram- 
negatìve organisms Haemophilus influmzae and Moraxtlla 
catarrhalis (Branhamella catarrhalis). Actívity against Myco- 
plasma pnrumoniae and Chlamydophtia pneumonũu (Chỉamy- 
dia pneumơniae) is comparable with maaolides, and it shovvs 
greater actìvity than erythromydn and roxithromydn 
against Ltgionclla spp. Mycobacterium spp. are repoited to be 
moderately suscepdble.

Enterobacteriaceae, Pseudomonas spp., and Adnetobacter 
spp. are not susceptíble.
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P h a r m a c o k ỉn e t ic s

Telithromydn is rapidly absorbed after an  oral dose, with I 
bioavailability of 57%. Peak plasma concentratíons of abou: 
2 micrograms/mL occur about 1 to 3 hours after an 800-m ; 
dose. Food does not affect the absorptíon oi telithromydn 

Telithromydn is vvddely distributeđ in body íluids an( 
tíssues, induding those oí the respiratory ưact, and plasm- 
protein binding is 60 to 70%. Concennatỉons in targe 
tissues are reported to be higher than plasma concenưa 
tions, suggesting the drug may remain eỉỉectíve vvhen th( 
plasma concentratìon has íallen belovv the MIC.

About two-thirds of a dose is metabolised in the liver tc 
inacdve metabolites and the remaining third is eliminatec 
unchanged in the urìne and faeces. Metabolism is mediatec 
both by cytochrome P450 isoenzymes (mainly CYP3A4) anc 
non-cytochrome P450 enzymes. The phaimacokinedcs o 
telithrom ydn are triphasic vvith a biphasic eliminatìor 
phase; the elimination half-Iife is 2 to 3 hours and tht 
termỉnal half-lìfe about 10 hours.

Distribution into milk has been (ound in animal studies

Reíerences.
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Preparations
Propõetory Preparations (detaíls are given in Volume B)

Single-ingradient Preporcriions. Austria: Ketekỷ; Belg.: Ketek; 
Braz.: Ketek; C a n a d Ketekt; Cz.: Ketek; Fin.: Ketek; Fr.: 
Ketek; Ger.-. Ketek; Gr.: Ketek; IrL: Ketek; ItaL: Kctek; Jpn: 
Ketekt; Mac.: Keteic; Neth.: Ketek; PoL: Ketek; Port.: Ketek; s. 
A f r Ketek; Spaitt: Ketek; SwecL: Ketek; Thai.: Ketekỷ; Turk.: 
Ketek; VK: Ketek; USA: Ketek; \enez.: Ketek.

Temocillin (BAN, USAN, HNNI
Temocilina; Témocilline; Temocillinunn; TeMOUMn/iMH. 
(6S)-6-[2-carboxy-2-(3-thienyl)acetamido]-6-methoxypenicil- 
ianic acid.
Q íHijNj07S2=414.4 .
CẢS — 66148-78-5.
ATC — MCAĨ7. •
ATCVet —  QJ01CA17.
UNII — 03QBÌ56W6I.

Temocillin Sodium (BANM, CÌNNMỊ

BRL-17421; Naữii Temocillinum; Temocilina sódica; Temo- 
. cillin Disodium; Témocilline Sodique; HaTpníĩ TeMounnnnH. 
The dỉsodiúm salt of (65KH2-carboxy-2-(3-thienyl)acetamì- 
do]-6-methoxỵpeniàllanic acid.

'C,6H16N2Na207Sj=458.4 ■
CAS —  61545-06-0.
ATC — J01CAƯ.
: ATC Vet —  QIQĨCA17.
UNII —  96IIP390DH.

ProỊỊỊe
Temodllin is a semisynthetic penidllin that is highly 
resistant to many beta-lactamases and is uséd íor the 
ưeatm ent of inlections caused by beta-lactamase-produdng 
sưains of Gram-negative aerobic baaeria, induding those 
resistant to thữd-generation cephalosporíns.

It is given as the sodium salt and doses are expressed in 
terms of the base; 1.11 g of temodllin sodium is equivalent 
to about 1 g oí temocilỉìn. It is given by intramuscular 
ũỹection, slovv inưavenous injection over 3 to 4 minutes, or 
by intravenous inỉusion over 30 to 40 minutes.

The usual dose is 1 g every 12 hours; this dose may be 
doubled in severe iníections bu t should be given 
intravenously.

For doses used in children, and in renal impainnent, see 
p. 375.1.

A briel revievv' suggesring that for Gram-negative 
iníectlons vvhere co-infection with Gram-positive organ- 
isms, anaerobes, or Pstudom onas spp. is unlikely, temodUin

All cross-reíerences refer to entries in Volume A

http://www.bc-sc.gc.ca/dhp-mp$/aU_formats/hp%e1%bb%89b-dgpsa/pdf/
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may have a useíul niche role in sparing the use of more 
broadly effective drugs such as the carbapenems.

1. Lỉvermore DM, Tuikenỉ PM. Temoõliin revỉved. J Antimicrob ơtemothtr 
2009; 63: 243-5.

Administration in chddren. Temodỉlin may be used in 
children for the treatment of iníections caused by suscepti- 
ble organisms. and may be given by intramuscular injec- 
tion, slow intravenous injection over 3 to 4 minutes, or by 
inuavenous ìníusion over 30 to 40 minutes.

The recommended dose íor children is 25 mg/kg daily in 
2 divided doses; in severe iníections, 50mg/kg daily in 2 
divided doses may be given ữitravenously.

Administration in renal impairment. Parenteral doses oỉ 
temodllin should be modiữed in patients with moderate 
to severe renal impairment. In adults, the following par- 
enteral doses are recommended based on creatinine dear- 
ance (CC):
• cc 30 to 60 mL/min: 1 g every 12 hours
• cc 10 to 30mL/min: 1 g every 24 hours
• cc less than lO m l/m in: 1 g every 48 hours or 500 mg 

every 24 hours
• haemodiaỉysis patients: 1 g every 48 hours; the dose 

should nonnaily be given at the end of the dialysls run. 
In patients w ho are dialysed daily, 500 mg should be 
given aỉter each dialysis session

Preparations
Proprietary PreparaHons (details are given in Volume B) 

Single-ingredient Preporations. Belg.: Negaban; ƯK: Negaban.

Terìzidone IHNN)

B-2360; Teriádona; Tériãdone; Teriádonum; TepM3nfiOH. 
4,4'-[p-Phenylenebis(methyleneamino)]bis(isoxazolidin-3- 
one). •
C14HI4N4O4=3023
CAS —25683-71-0. —
ATC — J04AK03.
ATC Vet —  QJ04AK03. ■ -
u m  —  1199LEX5N8.

ProỊile
Terũidone has been used in the treatment of inỉections of 
the urinary ưact and of pulmonary and extrapulmonary 
tuberculosis.

Preparations
Proprietary Preparatiora (details are given in Volume B)

Single-ingredient Preparaliens. B raz.: Teriádex; Rus.: Rezonisate 
(Pe30KH3ax); Rexonisate Plus (Pe30HH3ST IXmoc); S.Afr.: Terivali- 
din.

Tetracydine [BAN, riNNi

;Tètfádclinầ;r Tetraciklin; Tetraciklinás; Tetracýdin;:-Tétracy-' 
|clịhe; Tétrậcydinum; Tetracyklin; Tetracyklina; Tetrasiklin; 
Tetrasykliini; TeTpaqMKnMH. ■
A variably hydrated (brm of (4S,4a5,5aS,6S,12aS)-4-Dimethy- 

1ạminọ-Ị,4,4a,5^a,6,U,12a-oaahydro-3,6,10,12r12ạ-pentahy- 
droxy-6-methyl-l, 11 -dioxonaphthacene-2-carboxamide. 
.Q2H24N2Oa- 4 44.4
CAS — 60-54-8 (anhydrous tetracychne); 6416-04-2 (reứaqt- 
dine tríhydrate).
ATC — A01Á8Ỉ3; D06AA04; 3O1AA07; S01AA09; S02AA08; 
S03AA02. : ; . . .
ATC Vet —  QA01A8I3; QD06AA04; QG01AA90; .QG51AA02; 
QJ01AA07; QJ51AA07; QS0ỈAA09; QS02AA08; QS03AA02.
-UNI1 — F8V85M810T.
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Tetracydine). A yelIow aystalline povvder. Very 
slightly soluble in  vvater; soluble in alcohol and in methyl 
alcohol; sparingly soluble in acetone. It dissoỉves in điỉute 
add and alkaline Solutions. A 1% suspension in vvatèr has a 
pH of 3.5 to 6.0. Protect from light.
USP 36: (Tettacydine). A yelIow, odourỉess, aystalline 
powder. It darkens in strong sunlight. Soluble 1 in 2500 of 
vvater and 1 in  50 of alcohol; practically insoluble in 
chloroíorm and in  ether; soluble in methyl alcohot freely 
soluble in  dilute adds and in  alkali hydroxide Solutions. It 
loses not more than  13% of its weight on drying. A 1% 
suspension in vvater has a pH of 3.0 to 7.0. The potency of 
tetracycline is reduced in Solutions having a pH below 2 and 
it is rapỉdỉy destroyéd in Solutions of aỉkali hydroxides. Store 

•in airtight containers. Protect hom  lighti

Tetracydine Hydrochloride [BANM, riNNMi
Hidrodoruro de tetraddina; Tetracidina, hidrodoruro de; 
Teữadklinhidroklorid; Tetraciklino hidrochloridas; Tétracy- 
dine, Chlorhydrate de; Tetracydinbydrochlorịd; Tetracỹdini 
hydrochloridum,- Tetracykíln hydrochlorid;:-Tetracyklinhy- 
droklorid; Teữacykliny chlorovvodorek; Tetrasiklin Hidroklor- 
ur; Tetrasykliinihydrokloridi; TeTpaqnKnHHa rnflpoxnopnfl. 
C22H24N2O8lHCI=480.9 
C45 —  64-75-5.
ATC —  A01AB13; D06AÁ04; 301AÀ07; S01AẠ09; S02AAÒ8; 
S03AA02.
ATC Vet —  QA01AB13; ỌD06AA04; Q301AA07; QS0ỈAA09; 
QS02AA08; QS03AA02. 
u m  —  P6R62377KV.

pharmacopoeias. In Chín., Eur. (see p. vii), ỉnt., Jpn, us, and 
viet.
u s also indudes Epitetracydine Hydrochloride.
Ph. Eur. 8: (Tetracydine Hydrochloride). A yellow 
crystalline powder. Soluble in water; slỉghtly soluble in 
alcohol; practicalỉy insoluble in acetone. It dissolves in 
Solutions oỉ alkali hydroxides and carbonates. Solutions in 
water become turbid on standing, ovving to the predpitation 
of teưacydine. A I % soỉution in vvater has a pH oH  .8 to 2.8. 
Protect hom  light.
USP 36: (Tetracydine Hydrochloride). A yellow, odourless, 
hygroscopic, crystalline, powder. Tetracycỉine hydro- 
chlotide darkens in  moist air w hen exposed to Sttong 
sunlight. Soluble 1 in  10 oỉ water and 1 in 100 of alcohol; 
practically insolubỉe in chloroíorm and in ethen soluble in 
Solutions of alkaỉi hydroxides and carbonates, although it is 
rapidly destroyed by alkali hydroxide Solutions. A 1% 
solution in water has a pH of 1.8 to 2.8. The potency of 
tetracycline hydrochloride is reduced in  Solutions having a 
pH below 2. Store in  airtight containers. Protect hom  light.

Tetracydine Phosphate Complex (BAN/

Tètíaciclina, complejo con fosfato.
C4S —  1336-20-5. r  . . ■
ATC —  A0ỈABỈ3; D06AA04; 301AA07; S0tAA09; S02AA08; 
S03AA02.
ATC Vet —  QA01AB13; QD06AA04; Q301AA07; QS01AA09; 
Q502AA08; QS03AA02.
UNII —  6B7BK5H33B.

D escrip tion . A complex of sodium metaphosphate and 
tetracycline.

Incompatibilhy. Tetracydine injections have an add pH 
and incompatibility may reasonably be expected with 
alkalỉne preparations, or with drugs unstable at lovv pH. 
Tetracydines can chelate metal cations to produce insolu- 
ble complexes, and incompatibility has been reported with 
Solutions containing metallic salts. Reports of incompat- 
ibility are not always consistent, and other {adors, such as 
the sữength and composition of the vehides used, may 
play a role.

Stability. Tetracydine undergoes reversible epimerisation 
in solution to the less active 4-epitetracydine;u  the degree 
of epimerisation is dependent on pH, and is greatest at a 
pH of about 3, with conversion of some 55% to the epi- 
m er at equilibrium.1 The rate at which epimerisation 
occurs is attected by a variety of íadors induding tempera- 
ture and the presence of phosphate or dưate ions.1 Intra- 
venous Solutions of tetracydine hydrochloride vvith a pH 
between 3 and 5 have bẽen reported to be stable for 6 
hours, but to lose about 8 to 12% of their potency in 24 
hours at room temperature.5 Although epimerisation is 
the dominant degradation reaction at pH 2.5 to 5, outsiđe 
this pH range other reaaions become important. vvith the 
pH-dependent íormation of anhydrotetracydine at very 
low pH. and oxidation to isotetracydine at alkaline pH.4

In contrast to the case in solution, suspensiơns of 
tetracydine hydrochloride vvith a pH betvveen 4 and 7 are 
stable for at least 3 months.2 This is because epimerisation, 
which contỉnues until an  equilibrium is achieved between 
tetracycline and its epimer, depends only on the portion in 
solution, and the solubility of tetracycline at this pH range is 
low.

The stability of íolid dosage íorms and powder at various 
temperatures and humidities has also been studỉed; 
teơacydine hydrochloride was ỉairiy stable when stored at 
37 degrees and 66% humidity for 2 months, with about a 
10% loss of potency, bu t the phosphate was rather less 
stable, tvith potency losses oi 25 to 40%  and the íormation 
of potentially toxic degradation Products.5 Comparison with 
other tettacydines indicated that tetracycline was less stable 
than dem edocydine and more stable than rolitetracydine.5 
Hovvever, aỉthough this study, and an accelerated stability 
study carried out by WHO‘ indicate that there is a risk of 
déterioration of solid dose tetracydine, in practice a study of

its stability durìng shipment to the tropics íound that 
deterioration was not a problem.7

1. Rcmmers EG, t í  a i  Some observatìons on ihc kỉnetỉcs oi the C4 
epùnerỉzatíon of tetracydine. J  Pharm Sá  1963; 52:752-6.

2. Grobben-Verpoonen K  t í  al. Determinadon of the stabỉỉỉty oỉ 
tetracydỉne suspeaảons by high perỉormaiice lỉquid chromatography. 
Pharm Wetkbl (Sá) 1985; 7:104-8 .

3. Parker EA. Soỉutỉon addỉứve chemỉcaỉ ỉncompatíbility study. Am J Hosp 
Pharm 1967; 24 :434-9.

4. Vej>Han$ea B, Bundgaard EL Kỉnetìc study oỉ ỉactors aỉĩecting the 
stabilỉty oỉ tetracydine in aqueous solutíon. A n h  Pham  ơtemi (Sà) 1978; 
6: 201-14.

5. Waỉton v c , tí  ai. Anhydrotetracydỉne and 4-epỉanhydrotetracydỉne ỉn 
market tetracydỉnes and aged tẻvacydỉne Products, ỉ  Pharm Sá  1970; 
59:1160-4.

6. WKO. WHO expert commỉnee QĐ spedficationỉ íor pharmaceutỉcal 
preparaúonr. thirty-ttrst rep o rt IVHO Tech Ịtep Scr 790 1990. Also 
avaiỉable at: h ttp ://U bdocw hoint/tnrWHO_TRS_790.pdf (accessed 
18/05/07)

7. Hogerzeỉl HV, t í  aL Stabilỉty o ỉ gwnH«l đrugs durỉng shỉpment to the 
tropỉcs. BMJ 1992; 304: 210-14.

Uses and Administratíon
The teưacydines are bacterỉostatic antibacterials with a 
wide spectrum of activity. They have been used in  the 
treatment of many inỉections but emergence of baaerial 
resistance and the development of other antibacterials have 
Iimited theư value. They are the drugs of choice or etiective 
altematives in  aeatm en t ol rickettsial and coxỉella 
infections (ìnduding Q íever, spotted íevers, and typhus), 
some chlamydial inlections (indudỉng psittacosis, tra- 
choma, lymphogranụloma venereum. and non-gonococcal 
urethritis), ChlamydophUa Ịmeumonia and mycoplasmal 
ínfections (espedally pneumonia caused by Mycoplasma 
pneumtmiat), as vvell as some other baaerial inỉections (such 
as brucellosis, cat-sơatch dỉsease, ehrlichiosis, Lyme 
disease, melioidosis, plague, relapsing fever, and trench 
íever). They are used as part of regimens for pelvic 
inũammatory disease and for gastritis and peptic ulcer 
disease causẽd by Hclicobađer pylari. Tetracydines are used 
as an altemative to otber drugs in  • the treatment of 
actinomycosis, inỉected animal bites, chrònic bronchitis, gas 
gangrene, gastto-enteritis (due to CampyĩobactíT or Ymirtia 
enterocoỉitứa), granuloma inguinale, leptospirosis, syphỉlis, 
tularaemia, whipples disease, Vỉbrio and Aeromonas spp. 
iníections (induding water-assodated cellulitis), and iníec- 
tions due to Mycobađerìton marinum. A tetracydine is often 
used with Quid and electrolyte replạcement in the Ceatment 
of cholera. They may bẽ usẽd for mouth inỉections, 
especially in destructive fonns of periodontal disease. There 
are now relatively few areas vvhere tettacydine-resistant 
gonococd are uncommon, vvhich limits the value of 
tetracydines in gonorrhoea, but they are often given with 
antigonorrhoeal therapy to Seat concomitant chlamyđial 
inlections, and they retain some valụe in the prophylaxis oỉ 
neonatal gonococcal conjunctivitis by topical application. 
Tettacydines are also recommended for the treatment and 
prophylaxis oỉ anthrax.

For details of all these iníections and their treatment, see 
under Choice oỉ Antibacterial. p. 172.2.

Tetracydines are also used in the oral ưeatment oỉ acne 
and rosacea (see Sldn Disorders, p. 376.3).

Tetracydines have antiprotozoal actions and tetracycline 
or doxycydine may be given vvith quinine in  the 
management of íalàparum malaria resỉstant to chỉoroquine 
(p. 376.1). Tetracydines are the usual treatment for 
balantidiasis (p. 922.3).

Teưacycline has been used in the management of 
malabsorption syndromes such as tropical sprue.

Tetracydine has been instilled as a sderosant solution for 
pleurodesìs and in the management oí malignant ettusions 
(p. 700.1).

Adminiỉtration and dosage. In the ưeatment of systemic 
iníections the tetracydines are usually given orally. They 
should be taken with plenty of ũuid whUe sining or 
standing, and well betore going to bed, to avoid the risk o( 
oesophageal ulceration. In severe acute iníections they have 
been given by slow intravenous ũaỉusion or, rarely, by 
Intramuscular injection; parenteral therapy should be 
substituted by oral dosage as soon as practicable.

Doses of tettacycline base and tetracydine hydrochloride 
are expressed in  terms of the hydrochloride. Tetracydine 
(anhydrous) 231 mg is equivalent to about 250 mg of 
tetracydine hydrochloride. The usual adult oral dosage oỉ 
tetracydine hydrochloride is 250 or 500 mg every 6 hours, 
preíerably 1 hour beỉore or 2 houts after meals. Higher 
doses, up to 4g daily, ha ve occasionally been gi ven to adults 
w ith severe inỉection. but increase the risk of adverse 
eHects. It is also sometimes given orally with other 
tetracydine derivatives.

Tetracydine hydrochloride has been gỉven by slow 
intravenous inỉusion or by intramuscular injection in severe 
inỉections. Intravenous Products of tetracỳđine itself are no 
longer marketed ỉn many countries because of the risk of 
hepatotoxidty, although other ỉntravenous tettacydines 
may be available. As intramuscular injectíons were painhil.

The Symbol t  denotes a preparation no longer actively marketed

http://Ubdocwhoint/tnrWHO_TRS_790.pdf
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procaine hydrochloriđe was usually induded in the 
solution.

For details of doses in chiỉdren and adolescents, see 
p. 376.1.

Care is required ư tetracydines are given to the elderly. 
Theyshould be avoided if possible in  renal impaỉrment 
(with the exceptíon of doxycydine and minocydine) and 
doses reduced if they m ust be used. For dosage 
recommendations in patìents with hepatic impairment, 
see p. 376.1.

Other routes. Although topical application carries the rìsk 
of sensitisation and may contribute to the development of 
resistance, teơacycline hydrochloride has been used as a 3% 
ointment; a 0.2% solution has been used in acne but 
systemic treatment appears to produce better resultỉ. A 1 % 
eye ointment or eye drops have been used in the treatment 
of ocular iníections due to susceptible organisms. For the 
treatment of pleural eữusions, 500 mg of tetracydine 
hydrochloride has been dissolved in 30 to 50 mL of sodium 
chloride 0.9% and instilled into the pleural space. For 
periodontal disease, íìbres that release teơacydine have 
been inserted into the periodontal pocket.
Reviews.

ỉ . Chopra L tí ai. Tetracydines. molecular and clinical aspecis. J Antimierob 
Chemother 1992; 29: 245-77

2. Smilack JD. The [etracydines. Mayo Qin Proe 1999; 74; 727-9.
3. Voils SA, eí al. Use of macrolides and tetracyctỉnes ío r chronic 

ỉnAammatory dlseases. Ann Pharmacother 2005; 39: 86-94.
4. Shỉaes DM, An update on teiracydines. Curr Opin Invatig Drugs 2006; 7: 

167-71.
5. Sapadin AN. Fieischmajer R. Tetracydines: nonam ibiotíc propenies and 

theỉr dinical implications. J  Am Aead Dermatol 2006; 54: 258-65.
6. YVebster G. Del Rosso JQ. And-mílainmatory activity oỉ letracydlnes. 

Dematoỉ ơiH  2007; 25: 133-5.
7. Orsuctí D, et al. Neuroprotectỉve eỉíects of tetracydines: lĩìoỉecular 

targets, animai modeỉs and hum an disease. CHS Neurol Disorđ prug 
TargtíS 2009; 8: 222-31.

8. Grỉffin MO, t í  a i  Teưacydlnes: a pleltropie /araily oỉ compounds wlth 
promỉsing iherapeudc properdes; Revievr oí ihe ỉỉterature. Am J Physioỉ 
Cell Phystaỉ 2010; 299: C539-C548.

9. M onk E, t í  a l  CUnical appỉìcatỉons oỉ non-anứmìcrobìal tetracydỉnes ỉn 
dermatology. Pharmacol Res 2011; 63: 130-45.

10. Rkhards c  et a i  Antimicrữbial and non-aniỉmỉcrobial lecracyciines in 
hum an cancer trials. Pharmaal R a  2011; 63: IS1-6.

contra-indicated in pregnant tvomen and children, it may 
have to be given lf the risk of vvithholding the drug is judged 
to outvveígh the rísk to developing teeth and bones.

Chemoprophylaxis with doxycydine has been shown to 
be eữective against Plasmodium /aỉàparum and p. vivax and 
short-term prophylaxis with oral doxycydinc lOOmg daily 
is an option in areas of high risk where other drugs are likely 
to be ineSective. Chemoprophylaxis shouỉd be started 1 to 2 
days beỉore exposure to malaría and should continue 
throughout exposure and for at least 4  vveeks aỉter leaving 
the malarious aiea. Although long-term prophylaxis with 
doxycydine has not been spedhcally studied, use for up to 2 
years is thought to be saỉe.

1. Tan KJt. etal. Doxycydine for malarìa chemoprophylaxù and treaunent: 
rcport [rom the cõc Exptrt Meeting on Malãria Chcmoprophylaxis. Am 
JTm pM cdH yi 2011; M : 517-31.

Mouth ulcerotion. Tetracydines may be used as 
mouthwashes in recurrent aphthous stomatitis (p. 1814.2) 
and reportedly reduce ulcer pain and duration,1'2 but their 
potential for adverse eííects if swaI!owed must be bome in 
mind, and their addity can damage tooth enamel ií poorly 
íormulated. The results from a small crossover studỹ3 
shovved that 0.2% minocycline oral rinses (used 4 times 
daily íor up to 10 days or until lesions and symptoms 
resolved) signiỉicantly reduced the severity and duration 
of pain compared wiih 0.25% tetracydine rinses íor man- 
agement o{ recurrent aphthous stomatitis. Benefit has also 
been reported with the use of a dental paste containing 
3% chlortetracydine.2 Topical application of a tetracydine 
has been tried for oral ulceration assodated with Behĩet's 
syndrome (p. 1601.1).

1. Henrícsson V, Axéll T. Treatmem of rea irrem  aphthous ulccrs wỉih 
A ureom ydn m outh rínse or Zendíum dcndírice. Aaa Odontol Scand 
1985; 43: 47-52.

2. Aỉtenburg A, Zoubouỉỉs c c .  C urrent concepis in Ihe ưeatm ent oí 
recurrent aphthous stomatitis. Skin Therapy Ltít 2008; 13: 1-4.

3. Gorsky M. tí  đi. Topical m ỉnocydlne and tetracydine rínses in treatment 
of recurrent aphchous stomatiiỉs: a randomiied cross-over study. 
Dermatol Online J  2007; 13: ỉ . Available ai: hup://derm aiology .cdltb.org/ 
132/orígỉnaỉ/tai/gorsky.bunl (accessed 09/02/11)

4. 0 'D eỉl JR, et a i  Treauncnt of early rheum atoỉđ arthritls WỈI1 
m ỉnocydine or placebo: results o! a randotniied double-blind, placebc - 
controỉỉed trỉal. Ảrthritừ Rheum 1997; 40: 842-8.

5. O D eỉỉ JR. et aĩ. Treatm ent of earỉy seroposiỉive rheum atoid anhriđs: 1 
two-year, double-blind comparison of m ỉnocydine and hydroxychlorc * 
quine. Anhrilii Rheum 2001; 44: 2235-41.

6. O^Dell JR. et ai. Treatmem oí earỉy seroposiiive rheum atoid arthríiis w it \ 
mỉnocydine: four-year folIow-up of a double-blind. placebo-controlle i 
ữiaL Ãrthritừ Rheum 1999; 42: 1691-5.

7. Stooe M. et aì. Should teưacydine creaanent be used m ore extensỉveì t 
íor rheuxnatoid anhrỉtỉs? M euanalysỉs dem onsưaies d inỉcaỉ beneẼt 
wỉth reducdon in dỉscase activity. J  Rhntmatol 2003; 30: 2112-22.

8. OT)ell JR. Is there a role ío r antỉbỉotícs In the  treatm ent of patỉents w hh 
rbeumatoid arthrítỉs? ữrugs 1999; 57: 279-82.

9. 0 ’Dell JR. et al. Treatment of early seropositive rheum atoỉd arthrỉtíỉ: 
doxycydine plus m ethoưexate versus m etboưexate alone. Arthrit: : 
Rheum 2006; 54: 621-7.

10. Brandt KD, tí  aì. Etteciỉ o í doxycycline on progression of osceoarthritis 
results of a randomỉxed. placebo-controlled, double-blind u iaỉ. Anhriti 
Rheum 2005; 52: 2015-25.

ỉl .N ũ esc h  E. tí  ai. Doxycydine íor osteoarthritis oí ứ ie knee or hỉp 
Available tn The Cochrane Dacabase of Systematic R evỉem ; to u e  4 
Chichester John  Wiley: 2009 <accessed 02/06/10).

12. Lauhỉo A. R eaaive arthritis: consider combinatỉon ưeaim ent. BMJ ỉ 994 
308:. 1302-3.

13. Putschky N, et ai. Comparíng 10*day and 4-m onth doxycydine course: 
ỉor treatmem of Chlamydia irachomatis-reaCTive arthritis: a prospective 
double*blind trial. Ann Rheum Dù 2006: 65: 1521-4.

Peptìc uker disease. Tetracydine has been used as part oi 
triple therapy to eradicate Hclicobacter pylorì in patientí 
with peptic ulcer disease (p. 1816.2). The usual dose of 
tetracydine in these regimens has been 500 mg four times 
daily for 2 vveeks.

Períodorrial diseose. For the use oí doxycycline in suban- 
timicrobial doses as an adjunct in the treatm ent of period- 
ontal disease, see Administration, Subantimicrobial Doses, 
p. 288.3.

slcin disorders. ACNE. Teơacydines may be used topically 
or orally in the ưeatm ent of acne (p. 1682.2). In acne, 
antibaaerìaỉs appear to act by suppressing the grovvth oí 
Propionibacttrium aates, but also by suppressing inílỉưnma- 
tion. Topical teưacydine is used for mild inũammatorỵ 
acne and as an adjunct to systemic treatm ent in more 
severe íorms. Tetracyclines, given orally, are the drugs of 
choice ỈOT moderate acne and may be conỉidered. in  high 
doses, for severe acne. Licensed doses in the UK are:
• doxycydine 50 mg daily (the BNF advocates lOOmg 

daily)
• lymecydine equivalent to 300 mg of teơacydine daily
• minocydine lOOmg daily
• oxytetracydine 250 to 500 mg daily (the BNF advocates 

500 mg tvvice dai]y)
• teơacydine 1 g daily
Treatment should be changed to another antibacteriãl if 
there has been no improvement in the ũrst 3 months. 
Maximum improvement is said to occur aíter 4 to 6 months, 
but tteatment may need to continue íor 2 or more years.

Minocydine has been reported to have superior 
antibacteríal activity against p. acrưs and a reduced 
inddence of resistance compared vvith tetracydine;’ it has 
also been reported to be more eỉíective than erythrom ydn 
against oxytettacycline-resistant acne.3 However, a later 
randomised study’ found minocydine to be comparable ín 
eiíicacy to oxyteơacydine, topìcal erythrom ydn vvith 
benzoyl peroxide, and topical benzoyl peroxide alone ÚI the 
ưeatm ent of mild to moderate acne; in another randomỉsed 
studỵ* lymecydine also showed comparable eỄBcacy and 
saíety. Doxycycline also appears to have similar efficacy to 
minocydine.5 However, m ịnocydine can cause skin 
pigmentatíon and may be assodated rarely vvith tmmuno- 
Iogically-mediated reactions,’-4 and some5 thereíore íavour 
the use of doxỵcydine as the fiist-line systemic antibacterìaỉ 
in acne. An enteric-coated íormulation may reduce adverse 
eBects and improve compliance. For the use of doxycydine 
in subantimicrobìal doses in patients with acne, see 
Adminisưation, Subantimỉcrobial Doses, p. 288.3. Although 
the usual dose oí minocydine is lOOmg daily in one or two 
divided doses some patients may need up to 200 mg daiỉy.7

1. Eady EA. tí  aỉ. Superỉor antíbacterial aciion and  ređuced inddence oỉ 
baaeríaỉ reástance in mỉnocycUne compared to tetracydine-treated 
acne patients. B rJ  Dermatol 1990; 122: 233-44.

2. Knaggs HE. t í  ai. The role o ỉ oral m inocydine and erythrom ydn in 
tetracydine therapy-resistani acne—a retrospectỉve study and a rcvievv.
J  Demaỉoỉ Treal 1993; 4: 53-6.

3. Ozolins M, tí  al. Comparison oí five amimỉcrobial regừnens for 
ữeaunent of miỉd to m oderate inỉỉammatory íadal acne vulgaris ỉn the 
comrounity: randomỉsed controHed trial. Lđnctí 2004; 364: 2188-95.

4. Bossuyt L  tí  aì. Lymecydùie in the ưeatm ent o ỉ acne: an  eữĩcadouỉ. saỉe 
and cost-eữeaive aiiem aáve to m inocydíne. Eur J  Dcrmatol 2003; 13: 
130-35.

5. Kirdk LH. Doxycydine and m inocydine for the managem ent of acne: a 
revỉetv of efficacy and saỉety w ith emphasis on dlnical impỉỉcations. J 
Drugs Dermatol 2010; 9: 1407-11.

6. Fem erRE, Moss c . M inocyđine lo racne. BMJ 1996; 312: 138.
7. Goulden V, t í  al. Saỉety of long-ierm high-dose m ỉnocydỉne ỉn the 

ưeatm ent oí acne. Br J  Dermatol 1996; 134: 693-5.

PEMPHIGUS AND PEMPHKXXD. Corticosteroids are generally 
given to control the blistering in  pemphigus and pemphi- 
goid (p. 1687.1), although there have been reports1'* sug- 
gesting that a tetracydine (oíten minocydine) may be of

Adminiỉtration in children. In children, the eữects'* on 
teeth should be considered and tetracydines''anly used 
when absolutely essential. In the ƯK, teơacydine is 
licensed for use in  children aged 12 years and over; the 
usual aduỉt dose (see Uses and Adminisưation, p. 373.3), 
to a maximum of 2 g daily, may be given orally. Hovvever, 
in the USA, it may be given to those over 8 years old in 
usual oral doses of 25 to 50mg/kg daily in 4 divided doses.

Administration in hepalic impairmenl. Some licensed pro- 
d u a  iníormation has stated that the oral dosage of teưâcy- 
dine should not exceed 1 g daily in patients with knovvn 
liver disease.

Asthma. The observed anti-inflammatory eííects of teưa- 
cydines have led to interest in theữ use íor treatment of 
asthma or o ther allergic disorden. In a preliminary, rando- 
mised, placebo-conữolled study oí 17 adult aỉthmatics. 
the addition of minocydine 150 mg orally twice dally for 8 
vveeks to usual asthma therapy had a signiĐcant cortico- 
steroid-sparing eííect, leadíng to a 30% reduction in mean 
daily prednisone dose. M inocydine treacment also led to 
signiEcant improvement in asthma symptoms brought on 
by environmental triggers.

1- Daoud A, t í  al. M ỉnocydine ưeatm ent resuỉts ỉn reduced oral steroỉd 
requirements ỉn adult asthma. ẢllcTỊỊy Asthma Proc 2008; 29: 286-94.

Didbetic complktrtions. The BNF notes that diabetic diarr- 
hoea in  patients with autonomic neuropathy can oíten be 
managed wlth 2 or 3 doses of oral tetracydine 250 mg.

M dlaria. Tettacydines (particularly doxycydine) may be 
given íor the ơeatm ent and prophylaxis of ỉaltíparum 
malaiỉa and the non-ỉaldparum  malarias (usually caused 
by Plasmodium vivax or, less commonly, by p. ơvali or p. 
malariae) (p. 644.1). The action of teữacydines is rela- 
tively slow and they shoulđ never be used alone to treat 
malaria. They are active against both blood and tissue 
ỉorms of the parasite, and high cure rates have been 
obtained w hen given w ith other antimaỉariaỉỉ.1

For the treatm ent oỉ íaldpam m  malaría a usual oral 
regimen is a 3- or 7-day course of quinine given with or 
followed by 7 days of a tetracydine. The dose of tetracydine 
itseU usually recommended ứ 250 mg four times daily, 
although 500 mg twice daily may be more pracõcal. The 
dose of doxycydine given orally with or after quinine is 
100 mg nvice daily for at least 7 days. Ií the patient is too ill 
for oral medication quinine shouỉd be given parenterally 
until oral therapy can be begun to compiéte thê course; u s  
guidelines also suggest that doxycydine (lOOmg every 12 
hours) may be given intravenously until the patient can 
take oral therapy. A 2-week course of primaquine should be 
added vvhen ưeating a non-faldparum malaria to kill 
hypnozoites. Aỉthough teưacydine therapy is normally

Musculoskeletal and  joint disorders. Tetracydines, usual- 
ly minocydme, are among the wide Tange of drugs tried 
in rheumatoid arthritis (p. 13.2). Studies1-2 indicate that 
minocydine can produce modest beneOdal eííects in 
patientỉ vvith advanced disease, but the dinical signiS- 
cance of these improvements has been questioned.2 Great- 
er symptomatíc improvements have been obtained with 
minocydine when it is used in patients vvith early rheu- 
matoid arthritís;4•, continued treatm ent with minocydine 
may also reduce the need for disease-modiíying antìrheu- 
matic drugs (DMARDs).4 A systematic review,7 which 
induded these and some other studies, reported that the 
use of tetracydines (doxycydine, minocydine, or tetracy- 
dine) for 3 months or longer was assodated with a reduc- 
tion in disease activity but not in joint damage vvhen com- 
pared with placebo or a DMARD (hydroxychloroquine or 
methotrexate); the authors also noted that patients with 
early onset disease responded bener to tetracydứies. There 
has been speculation over the role of iníection as a cause 
of rheumatoid arthritis.5’* A later study’ in patientỉ vvith 
early seroposìtive disease ỉound that ìnitìal therapy vvith 
methoơexate plus doxycycline was superior to metho- 
ưexate alone. It was also noted that therapeutíc responses 
to doxycydine lOOmg twice daily and 20 mg twice daily
were sứnilar, suggesting that its anti-inílammatory eữects 
were more important; howevet, íurther studies are 
needed.

Although there has been little convữidng dinical 
evidence that any ưeatm ent can slovv the progtession of 
osteoarthritìs (p. 12.3), a placebo-conơolled study involving 
431 women with unilaterai osteoarthritis of the knee íound 
that tteatment with doxycydine lOOmg twice daily over 30 
months was assodated with a reduction in the rate of joint 
space narrovving.10 It had no eỉfect on the contralateraỊ 
knee, and dĩd not reduce pain scores, although these were 
low at baseline. A systematic revievv11 did not support the 
use of doxycydine for the treatm ent of osteoanhritis of the 
knee or hip, and conduded tha t small benehts in terms of 
joint space narrovying were of questionabỉe dinical 
relevance and outvveighed by the adverse eílects of 
doxycydine.

The role of antibacterials is also uncertain in reactive- 
arthritis (see Bone and Joint Iníections, p. 175.1), although 
long-term treatm ent with a teưacydine in addition to an 
NSAID has been reported to shonen the duration oí reaaive 
arthritis resulting from Chlamydia trachomatis iníection.12 
Hovvever, another small study1 J íound that ưeatment vvith a 
4-month coutse of doxycydine lOOmg tvvice daily was not 
superior to a 10-day course.

1. Kloppcnburg M. t í  aỉ. M inocydine ỉn active rheum aioỉd arthritìs 
Artkritừ Rhèúm 1994; 37: 629-36.

2. TỈUey BC, tí a i  M inocydỉne ỉn rheum atoìd arthritis: a 48-weck. doublc- 
blừid, placebo-controlled trỉal. Arm ĩntem Med 1995; 122: 81-9.

3. McKendry m R . l ỉ  rheumatoìd arthritìs caused by an ỉnlecĩỉon? Lanctí 
1995;345: 1319-20.

All cross-reíerences reler to entries in Volume A



Teíracyciine 375

value in controlling the lesions assoóated with various 
types of pemphigus and pemphigoid.

1. Savvaỉ T. tt  ai. Pemphigus vegeians vvith oesophageal involvement: 
successỉul ưeatm ent w ith minocycline and  □ỉcotỉnamide. Br J  Dmnatoì 
1995; 132: 660-70.

2. Poskirt L. Wọjzwrowska F. Mỉnimỉ2ing dcatridaỉ pemphỉgoỉd orodynia 
wỉch minocyđine. B rJ  Dtrmatol 1995; 132: 784-9.

3. Kolbach DN, tí  aỉ. Bullous pemphigoid successỉulỉy concrolled by 
tetracydine and Qicotỉnamide. B rJ  Dermatol 1995; 133: 88-90.

4. Loo WJ. t í  a i  M ỉnocydỉne as a therapeutỉc optíon ỉn buỉlous 
pemphigoid. ơ â t Exp Dermatoỉ 2001; 26: 376-9.

5. Amato L  tí  al. Successỉuỉ tteaanent w ỉth doxycydine and nicotinainide 
of two cases oi persistent pemphigoỉd gestattonỉs. J  Dermatoỉ Treat 2002; 
13:143-6.

6. Assmann T, t í  ai. Therapỉeresisienter pem phigus vulgaris: Kombina- 
tionstherapie mỉt M eihyỉprednỉsoỉon u nd  Doxycycỉỉn. Hautarữ 2003: 
34:979-81.

7. Kakurai M. tí  al. Localhed pemphigoỉd (prcòbial typc) w ith ỉgG 
antíbody to BPỈ8Ỡ NCỈóa dỡrnain successíuỉiy rreared with mỉnocydỉne 
and topical cortícosteroid. Qin Exp Dtrmatol 2007; 32: 759-61.

8. Carrozzo M. tí  a l  M inocydine ỉn combinatỉon w ith mycophenolare 
m oírúỉ in oraỉ mucous m em brane pemphigoỉd. Eur J  Dermaiol 2008; 18: 
198-200.

ROSACEA Teưacydines are conunonly used1 in the tteat- 
m ent of rosacea (p. 1688.3). Long-term treatment is-usual- 
ly necessary.

Tetracydine and doxycycline have also been shown to 
improve ocular manifestations of rosacea.2 However, a 
review3 of the literature conduded that the treatment effea 
and optimal dose and duration of these 2 drugs have yet to 
be established; oxytettacydme was íound to be of moderate 
benetìt.

For the use of doxycydine in subantìmicrobial doses in 
patients with rosacea, sẽe p. 288.3.

1. Alikhan A. tí a i  Tha role of tetracydines in rosacea. Am J  ơin  Dermatol 
2010;11:79-87 .

2. Frucht-Pery J, tí a i  EÍRcacy of doxycycỉỉne and  tetracycline in ocular 
rosacca. Am J Ophthalmol 1993; 116: 88-92.

3. Stone DU, Chodosh J. Oral letracyclines ỉo r ocular rosacea: an evidencc- 
based review oỉ the literature. Cơrrtea 2004; 23 :106-9 .

Adverse Effects
The adverse eííects of tetracydine are common to all 
tetracydines. Gastrointestìnal eỉỉects induding nausea, 
vomiting, and diaưhoea are common espedally with high 
doses and most are attributed to irritation oỉ the mucosa. 
Oesophageal ulceration has been reported with doxycy- 
cline, minocydine, and tetracydine, particularly aíter 
ingesdon of capsules or tablets w ith insuí&dent water at 
bedtime. Other eííects that have been repotted indude 
glossitis, stomatitís, and dysphagia.

Oral candidiasis, vulvovaginitis, and pruritus ani occur, 
mainly due to overgrovvth with Candida aỉbicans, and there 
may be overgromh of resistant coliíorm organisms. such as 
Pseudomonas spp. and Protius spp., causing điarrhoea. More 
seriously, enterocolitis due to superiníection with resistant 
staphylococd and pseudomembranous colitis due to 
Cloỉtridium diffidlc have occasionally been reported. It has 
been suggested that disturbances in the intestinal ũora are 
more common vvith tetracydine than with better absorbed 
derivatives such as doxycydine.

Renal dystunction has been reported with tettacydines, 
particularly exacerbation of dysíunction in those vvith pre- 
existing renal impairment. Usual therapeutic doses given to 
patients with renal impairment inaease the severity of 
uraemia with increased excretion of nitxogen and loss of 
sodium, accompanied by addosis and hyperphosphataemia, 
and may lead to excessive systemic accumulation of the 
tetracydine and possible liver toxidty. These effects are 
related to the dose and the severity of renal impainnent and 
are probably due to  the anti-anabolic eHects of the 
tetracydine. Acute renal íailure and interstitial nephritis 
have occuưed rarely. Dialysis and renal transplantation 
have been required for tetracydine-induced renal íailure.

Increases in liver enzyme values have been reported with 
tetracydines. In some cases severe and sometimes fatal 
hepatotoxidty, assodated with íatty changes in the liver 
and pancreatitis. has occurred in pregnant vvomen and in 
patients vvith renạl impairment or those given high doses 
(particularly intravenous) tetracydine. Intravenous Pro­
ducts of tetracydine itselí are no Ionger marketed in many 
countries because of the risk of hepatotoxidty, although 
other intravenous tetracyclines may be available. However, 
hepatotoxidty has also occurred in  patients without these 
predisposing íactors but is rarely reported in those given oral 
tetracydine in Standard doses for up to 10 days, or in those 
given doxycydine.

Teưacydines are deposited both in dedduous teeth (milk 
teeth; primary teeth) and in perm anent teeth during their 
íormation, causing perm anent discoloration and enamel 
hypoplasia. The darkening elĩect 'oỉ teưacydines on 
pẽrm anent teeth appears to be related to the total dose 
given. Doxycydine binds less w ith caldum compared with 
other tetracydines and these changes may occur less 
hequently. Tetracydines are also deposited in cạldíying 
areas in bone and the nails and interíere with bone groivth 
w hen given in therapeutic doses to  young iníarits or 
pregnant women.

Nail discoloration and onycholysis may occur. Abnormal 
pigmentation of the skứi, conjunctiva, oral mucosa, tongue, 
and intemal organs such as the thyroid has occurred rarely. 
Permanent discoloraúon of the comea has been reported in 
ínlants bom to mothers given tetracycline in high doses 
during pregnancy.

Intracranial hypertension with headache, dizziness, 
tứinitus, visual disturbances, and papilỉoedema has been 
reported. The use of tetracyclines in  iníants has been 
associated with a bulging ỉontanelle. If raised imracranial 
pressure occurs tetracydine treatment should be stopped. 
Transient myopia in patients taklng tetracydines may be 

'due to changes in rehactive power of the lens. Other 
adverse eííects tha t have occasionally been reported with 
teữacyđines indude increased m usde vvcakness in patients 
vvith myasthenia gravis and exacerbation oi SLE.

Hypersensidvity to the tetracydines is m uch less 
common than to the beta lactams, but hypersensitivity 
reactions, induding rashes, fixed drug eruptions, exíoliative 
dermatitis, toxic epidermal necrolysis, drug íever, pericard- 
itis, angioedema, urtícaria, and asthma have been reported; 
anaphylaxis has occurred very rarely. Photosensitívlty, 
which has been reported with most tettacydines, occurs 
most hequently wíth dem edocydlne and other long-actmg 
derivatives, less with chlortetracydine, and very rarely vvith 
oxytetracydine and tetracydine; it appears to be phototoxic 
rather than photoallergic in nature. Paraesthesìa may be an 
early sign of impcnding phototoxidtỵ.

Locaỉ pain and irritation can occur w hen tetracydines are 
given parenterally and thrombophlebitis may follow 
intravenous injections. A Jarisch-Herxheimer reactỉon 
occun cotnmonly in patients with relapsing íever treated 
with teơacydines.

Although rare, agranulocytosis, apỉastỉc anaemia, 
haemolytic anaemia, eosinophilia, neutropenia, and 
thrombocytopenia have been reported. Tetracyclines may 
produce hypoprothrombinaemia. They have also been 
assodated with reductions in serum-vitamin B concentra- 
tions, induding a case of íolate dehdency and concomitant 
megaloblastic anaemia.

The use of tetracydines that are out-of-date or vvhich 
have deteriorated has been assodated vvỉth the develop- 
ment of a reversible Fanconi-type syndrome characterised 
by polyuria and polydipsia with nausea, glycosuria, 
aminoaciduria, hyperphosphaturía, hypokaỉaemia, and 
hyperuricaemia with atídosis and proteinuria; these effects 
have been attributed to the presence of degradation 
Products, in pardcular anhydroepitetracydine.

Etìects on intracranial pressure. Raised intracranial pres- 
sure has been described in patients given tetracydmes.1 
Tetracydine is most commonỉy implicated, usuaỉly in 
patients being treated for acne; the syndrome has also 
been assodated with doxycycline2"4 and minocydine.5-6 
Presenting symptoms, such as headaches, tinnitus, visúal 
loss, diplopia, nausea, and vomiting, usually develop from 
tvithin 2 vveeks to 1 year or more of starting a tetracydine. 
Most cases resolved vvhen the drug was stopped although 
some required symptomatic treatment with diuredcs 
(including acetazolamide), cortìcosteroids, and/or lumbar 
punaure. Nevertheless, permanendy decreased visual 
acuity and irreversible visual-fie]d deíects have been 
reported.17

ỉ. DigreKB. N otsobcnign Inrracranỉathypcrtension. BMJ2003; 326:613— 
14Ĩ

2. Lochhead J. Elston JS. Doxycycline induced inưacraniaỉ hypertension. 
BMJ 2003; 326: 641-2.

3. Friedman Dĩ. tí  aỉ. Doxycycỉinc and inưacraniai hypenensỉon. Neurvlogy 
2004; 62: 2297-9.

4. Roux X. tí ai. Hypertension intracránicnnc bcnigne sccondaire à ỉa prise 
dc doxycyđỉne. Rcv Med ìn ttn tt 2009; 30: 105B-60.

5. VVeese-Maycr DE. tí al. Minocycline and pscudotumor cerebri: the wcll- 
known but well-kept sccrei. Ptdiatria 2001; 108: 519-20.

6. Adversc Drug Reactions Advisory Committee (ADRAC). M inocydinc 
and nor so benign iniracrania! hypertcnsion. Aust Advene Drug Reaa Buữ 
2003; 22: 2 -3. Also availablc at: http://www.tga.gov.au/adr/aadrb/ 
aadr0302.pdf (accesscd 07/02/07)

7. Altỉnbas A. tí ai. Intracranỉẽỉe hypcrtcnsie m et ernstige en  blijvende 
visusdaling en gezicbtsveỉduỉtval na gebruỉk van orale tetracydine. Ned 
Tiịdxhr Genenkd 2005; 149: 1908-12Ĩ

Precautions
The tetracyclines are contra-indicated in patíents hyper- 
sensitive to any of this group oí antibacterials, since cross- 
sensitívity may occur.

Tetracydines should not be used during pregnancy 
because of the risk of hepatotoxidty in the mother as well as 
the eHects on the developing íetus. They should also be 
avoided during breast feeding and in dũldren up to the age 
of 8, or accordíng to the BNF. 12, years. Use in pregnancý, 
potentially during breast ỉeeding, or in  childhood, may 
result in impaired bone grovvth and permanent discolora- 
tìon of the child's teeth.

In general the tetracyclines, with the exceptìon of 
doxycydine, should be used with caution in  those with 
renal impaừment and, ư they must be gịven, dosẹs should 
be reduced. However, the BNF advises avoiding teưa-

cydines, except doxycycline and minocydine, even in  mild 
impairment. Care should also be taken if tetracydines are 
given to patíents with hepatíc impairment and high doses 
should be avoided.

Patíents who may be exposed to direct sunlight should be 
wamed of the risk of photosensitìvity. Care is advisable in 
patíents with myasthenia gravis, who may be at risk of 
neuromuscular blockade. Tetracydines should be avoided 
in those with SLE.

Serum monitoring of tetracydines may be helptul in 
patients with risk ỉáctors given proỉonged therapy: it has 
been suggested that serum concentratíons of tetracycline 
shoulđ not exceed 15micrograins/mI. To avoid the risk oí 
oesophageal ulceradon oral tetracydines (notably doxycy- 
dine, see p. 289.2) should be taken with plenty of fluid 
vvhile sitting or stanđing, and tvell beíore going to bed.

Tetracydine may interiere with some dỉagnostìc tests 
including determinadon of urinary catecholamines or 
glucose.

Breasl ỉeeding. The Iast available guidance from the 
American Academy of Pediatrics1 stated that, after use of 
tettacycline by breast-íeeding mothers, there was negligi- 
ble absorptìon by the iníant and that tetracydine was 
thereíore usually compatíble vvith breast íeeđing. How- 
ever, licensed p rodua iníormatìon States that adverse 
eHects ìncluding permanent tooth discoloratíon and enam- 
el hypoplasia may occur in breast-fed inỉants and that 
breast íeeding is contra-indicated during tteatment with 
tetracydinès.

1. American Academy ỡỉ Pedỉadcs. The transíer of drugs and  ỡỉher 
diemicals into hum an milk. Prdiatrừs 2001; 108: 776-89. [Retíred May 
2010] Correcnoa. ibid.; 1029. Aỉso available ac  http://aappolỉcy. 
aappublications.org/cgỉ/content/full/pedlatrỉcs%3b 108/3/77ổ {ạccessed 
28/05/04)

Porphyrỉa. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenơe (NAPOS) and 
the Poiphyria Centte Sweden, dassiũes teơacydine as 
probably porphyrinogerHC it should be prescribed only for 
compelling reasons and precautions shouỉd be considered 
in aỉỉ patients.1

1. The Dnig Database for Acute Porphyria. Available at; h ttp://w w w . 
drugs-porphyria.org (accessed 13/08/11)

Interactions
The absorption of the tetracydines is reduced by divalent 
and trivalent cations such as aluminium, bismuth, caldum, 
iron, magnesium, and zinc, and therelore use of 
teưacydines with antadds, iron preparations, some foods 
such as milk and dairy Products, or other preparations 
containing such cations, whether as active ingredients or 
exdpients, may resuỉt in subtherapeutic serum concenaa- 
tions of the antibaaerial. Sodium bicarbonate, colestipol, 
colestyramine, and kaolin-pectin are also reported to reduce 
tetracydine absorption, but potential reductions due to 
dmetìdíne or sucralíate are probably ọf little dinical 
signiũcance. These interactions can be minimised by giving 
such Products at least 1 to 3 hours apart bom  tetracydines. 
Strontium ranelate should not be given with teưacyclines 
because oỉ possible complẹx íormation.

The nephrotoxic eííects of tetracydines may be 
exacerbated by dỉuretics, methoxyỉlurane, or o th e r  
potentially nephrotoxic drugs. Potentially hepatotoxic 
drugs should be used with caution in patients receiving 
teưacyclines. An increased inddence of benign intracranial 
hypertension has been reported when retinoids and 
tetracyclines are given together; such use should be 
avoided. Tetracydines have been reported to produce 
increased concentrations of lithium, digoxin, haloíantrine, 
and theophylline (although these interactions are not 
strongly established); the effects of oral anticoagulants have 
also been increased in a few patỉents. There have been 
occasional reports of tetracydines increasing the toxic 
ehects of ergot alkaloids and methoưexate. Tetracydines 
may decrease plasma-atovaquone concentrarions. Ocular 
iníỉamrnation has occurred aher the use oỉ ocular 
preparations preserved with thlomersal in  some patients 
receiving tetracyclines. Tettacyclines may deaease the 
eíũcacy of oral contraceptives.

Because oỉ possible antagonism of the action of the 
penidllins by the mainly bacteriostatic tetracydines it has 
been recommended that the two types of dmg should notbe 
used together, espedally when a rapid bacteriddal action is 
necessary.

Antimicrobial Action
The tetracydines are mainly baaeriostatic, with a broad 
spectrum. of antimỈCTobiaỉ activity induding Chlamydia- 
ceae, Mycoplasma spp., Rickettsia and Coxiella spp., 
MycobaOeria spp., spirochaetes, many aerobic and anaerobic 
Gram-positive and Gram-negative pathogenic bacteria, and 
some protozoa.

http://www.tga.gov.au/adr/aadrb/
http://aappol%e1%bb%89cy
http://www


376 Antibacterials

Mechanừm of action. Teưacydines are taken up Into 
sensitive bacterial cells by an active ơansport process. Once 
within the cell they bind reversibly to the 30S subunit of the 
rìbosome, preventlng the binding of aminoacyl transíer 
RNA and inhibiting protein synthesis, and hence cell 
growth: A lthough te tracydines also inhibit protein 
synthesis in  manunalian cells they are not actively taken 
up, permitting selective activity agaỉnst the infecting 
organism.

Spectrum of activity. The foIlowing pathogenic organisms 
are usuaUy sensidve to tetracydines:
• Gram-positive cocd indudỉng some strains of Stapkylo- 

coccui aureus and coagulase-negative staphyỉococd, and 
streptococd ỉnduding Sư. pneumoniac. Sư. pyogenes 
(group A), and some vứidans streptococd 
Enterococd are essentially resistant

• O ther Gram-positive bacterỉa inđudíng strains of 
Actinomyces israelii, Baàllus anthracis, Erysipelothrix 
rkusiopathiae, Listeria monocytogerưs, and among the 
anaerobes some Closưidium spp.
Nocardia spp. are generally m uch less susceptible 
although some are sensitive to  minocycline 
Propionibaữerìum acnes is susceptible although the actỉon 
of the teưacyđines in acne is complex and beneíit may be 
seen even at subinhibitory concentratìons

• Gram-negative cocd induding Ncừseria meningitidừ 
(meningococd) and N.gonoưkoeat (gonococd), although 
some strains are resistant, and Moraxclla catarrhalis 
(Brankamella catarrhalữ)
Acinetobactcr spp. may be resỉstant to tetracydine, but 
most strains are susceptible to doxycydine and 
m inocydine

• other sensitive' Gram-negative aerobes induding Barto- 
nella spp., Bordetella pertussis, Brucclla spp., Kltbsiella 
granulomatis, Campylobacter spp., Eikcnella coTTodens. 
Prcmáselỉa tulartnsù, Helicobacter pylorí, Haemophiliu 
inỊluemae and some strains of H. ducreyi, Legionella spp., 
Pasteưrella multoáda, Sưeptobaâỉlus moniliformừ. and 
various mem bers of th e  Vibrionaceae indudìng 
Aeromonas hydrophila, Plesiomonas íhigelìoidtt, Vibrio 
cholerae, V. vuỉnificus, V. alginoỉyticuỉ, and V. parahaemo- 
lyticus
although m any of the Enterobacteriaceaer'induding 
Salmonclla, Shigella, and Yersinia spp., are susceptible, 
resistant strains are common; however, doxycydine 
remains a treatm ent choice for Y. pestis. Proteus and 
Providencia spp. are not susceptible. Pítudomonas aerugi- 
nosa is not susceptible either, although some other 
spedes íormerìy dassihed as Pstudomonas respond, 
induding Burkholderia mallei, B. pstudomallei, and 
Stenoưophomonas maltophilia (Xanthotnonas maltophilia)

• Among the Gram-negative anaerobes Bacteroides ỹragilừ 
may sometimes be susceptible, although vvild strains are 
often resistant; ĩusobađcríum and Prevotella spp. may also 
be sensidve

• Other organisms usually serisitive to tetracydines 
indude Chlamydiaceae (such as Cklamydia ưachomatií 
and Oúamydophila pneumonia), Rickíttsia and Coxielĩa spp., 
m any spirochaetes (indudỉng Borrelia burgdorỊcri, 
Leptospira spp., and Trtponema pallidum). atypical 
mycobacteria (such as Mycobaữerium màrinum, M. 
ábscessus, M. chclonac, and M. Ịortuitum), and mycoplasmas 
(indùding Mycoplasma pneumoniae, M. hominừ, and 
Ureaplasma UTealyticum)

• in addition the tetracydines are active against some 
protozoa m duding Plasmodium [aỉciparum and Entamoeba 
histotytica

• ỉungb yeasts, and viruses are generally resistant 
Resừtance. Resistance to the tetracyclines is usuaUy plasmid- 
međiated and transĩerable. It is often indudble, and appears 
to be assodated with the ability to  prevent accumulation of 
the antíbacteriaỉ w ithin the bacterial cell, both by decreasing 
active transport of the drug into the cell and by increasing 
tetracydine eỉQux.

Unsurprisingly, given the vvidespread use of the 
tetracydỉnes (induding as components of animal íeeds. 
aỉthough this is now banned in some countries), resistant 
strains of the majority of sensitive spedes have now been 
reported. Resistance has íncreased particulariy among 
Enterobácteriaceae su ch as Esckeríckia coìi, Enttrobaơer, 
Salmơnclla, and Shigella spp., espedally in hospỉtal isoỉates, 
and muỉtiple resistance is common. Staphylococd are 
commonly resistant, although doxycydlne or minocydine 
are occasionally eHective against tetracydine-resistant 
strains. Resistance is now also common among group A 
streptococd, and even more so among group B streptocõcd; 
there is also resistance among pneumococd, vvhich often 
show multiple drug resistance. Emergence of high-level 
tetracydine-resistant strains of Neừseria gonorrhoeat is 
conunon in some areas. Prequent resistance is also seen in 
dostridia, and in BacUroides Ịragiỉừ (among more than 60% 
of isolates in some countries), while increasing resistance 
amongst Haemophilus duaeyi has limited the value o{ 
tetracydlnes in chancroid. Tetracycline resistance in H. 
pylori and V. cholcrae has been reported. Rates oi tetracycline

resistance among H. pylari vary from less than 2% to about 
56% depending on geographic area, while in other areas 
surveys of dinical isolates have reported no tetracydine- 
resistant strains. Kesistance in  V. cholerae Auctuates 
ỉigniScantly under the selectlve pressure of antibacterial 
use.

Phơrmacolãnetics
Most tetracydines (cxcept minocydine and doxycydine) 
are incompletely absorbed bom  the gasưointestinal ưact, 
about 60 to 80% of a dose of the drug usually being 
available. Doxycydine and mỉnocydine are more Upophilic 
and are almost completely (90 to 100%) absorbed. The 
degree of absorption is reduced by the presence of divalent 
and trivalent metal ions and also certain drugs, vvith vvhỉch 
teưacydines íorm stable insoluble complexes, and to a 
variable degree byrnilk or íood (see Interactions p. 375.3). 
Hovvever, the more lipophilic derivatives are llttle aữected 
by íood. Fonnulation vvdth phosphate may enhance the 
absorption DÌ tetracydine. Peak plasma concentrations of 
teơacydine occur about 1.5 to 4 hours aíter oral use. Higher 
concentrations occur after inơavenous use; concentrations 
may be higher in women than in men.

Teưacydines may be diííerentiated on the basis of their 
halMives. Doxycycline and minocycline are long-acting; 
dem edocydine is intermediate-acting, while tetracydine 
and oxyteưacydine are short-acting. The halí-Iiíe of 
teưacydines (except chlortetracydine) are generally 
determíned by the rate of excretion by the kidneys. In the 
drculation, teưacydines are bound to plasma proteins to 
varying degrees; protein binding tends to be higher for the 
intermediate- and long-acting drugs. Reported values range 
from about 20 to 40% íor oxyteưacycline, 20 to 65% for 
tetracydine, about 45% for chlorteưacydlne, 35 to 90% for 
demedocydine, 75% for minocydine, and about 80 to 95% 
ỉor m ethacydine and for doxycydine. Of the 'short-acting' 
analogues, chlonetracydỉne has a reported haU-liíe oỉ about 
6 hours, oxyteơacydine 9 hours, and tetracydine 8 hours, 
although reponed values for the latter two range from about 
6 to 12 hours. The 'intermediate-acting' teưacydines. 
dem edocydine and methacydine, have reponed haU-lives 
of about 12 and 14 hours respectívely, although various 
sources d te  values of 7 to 17 hours, and the Tong-acting' 
minocydine and doxycydine have halí-lives of about 16 
and 18 hours, wlth reported values anywhere between 11 to 
26 and 12 to 24 hours respectively.

The teơacydines are widely distributed throughout the 
body tissues and ỉluids. Concenơations in CSF are relatively 
lovv, but may be raisẹd if the meninges are inQamed, and 
small amounts appear in saliva and in the íluids oi the eye; 
higher concentrations occur with more lipid-soluble 
derivatives such as minocydine and doxycydine. Tetra- 
cydines appear in breast milk. but bioavaỉlabilìty to the 
iníant is low because they ỉorm an insoluble complex vvith 
caldum. They diííuse across the placenta and reach 
concenữations in the amniotic fluid and umbilical cord 
plasma oỉ 20% and 60% oí the concentration ìn the 
matemal blood, respectively. Teữacydines are retained at 
sites of new bone íormation and recent caldScation and in 
developing teeth.

The tetracydines are excreted in the urine and in the 
laeces. Renal dearance is by glomerular Slưadon. Up to 
60% of an intravenous dose of teưacydine, and up to 55% 
oi an oral dose, is eliminated unchanged in the urìne; 
teư acyd ine  concentrations in the urine of up to 
300micrograms/mL may be reached 2 hours aíter a usual 
dose is taken and be maintaíned ỉor up to 12 hours. Usually 
about 40 to 70% oỉ a dose is excreted in the urine, but lor 
chlorteơacydine, doxycydine, and minocydine, rather less 
is eliminated by this route since chlortetracydine and 
mỉnocydine undergo metabolism, and đoxycydine is 
excreted mainly in the íaeces. Urinary excredon is increased 
ư uríne is alkalinised.

The tetracydines are excreted ln the bile, where 
concenơations 5 to 25 times those in plasma can occur. 
Since there is some enterohepatic reabsorption complete 
elimination is slovv. Considerable quantities occur in  the 
íaeces aher oral doses.

Tetracydines are slowly removed by haemodialysis, 
except for doxycydine which is not removed; they are not 
removed by peritoneal dialysis.

Preparations
Propnetaty Preparations (details are gìven in Volume B)
Single-ingretSenl Preparolions. Arg.: Cidotetryl; AustraL: 
Achromydn; Latydnt; Tettexỷ; Braí: Ambra-Sinto T; Aured- 
clina; Cinatrex; lnlext; Parenzyme Tetraddina; Proddinat; 
Teưaben; Tetracapst; Teơadlil; Teơadna; Tetradin; Tetragelt; 
Tetraxil; Tetrex; Canad.: Apo-Teưa; Jaa Tetta; Nu-Tetra; Tin 
Apocydin; Oricydin; Ger.: Imex; Teũlin; Gr.: cliten; Hostacy- 
din; Imex; Muvito; Tetrac Tracydin; Hong Kong: Akotidh 
Medocydine; Tetradint; India: Achromydn; Hostacydine; Idi- 
lin- Ingacydine; Lupiterra; Restedin; Subamydn; Tetrabact; 
Indon.: Cetacydine-Pt; Conmydn; Corsatet; Dumocydine; Ika-

cydine; Indocydine; Licoklin; Sanlin; Spectrocyclỉnet; Super 
Tetra; Tetia+; Teưarco; Tetrin; IrL: Topicydinet; Israel: Recy- 
cline; Tevacydlnet; ItáL: Ambramidna; Malaysia: Beatacy- 
dine; Dhaưadn; Mex.: Acromidna; Ambotetra; Berddina; Bio- 
tridna; Dibaterrt; Eduddina; Middin; Neoprobal; ottídint; 
Oxỉ-Tt; Proíalin CPS; Quũnocydar, Senoddin; Soldin; Te-Brf; 
Tedizừna; Terrakalt; Tetra-Zil; Tetia; Tetrapar; Tettapres; 
Tetiex; Tetrim; Philipp.: Metrocydine; Moncydine; Traxetrine; 
Rus.: Polcortolon TC (ĩloasKopnuioH TC); S.Afr.: Tetrexỷ; singa­
pore: Apo-Tetra; Beatacydine; Biotine; Dhatradn; Tetracap; 
Xepacydine; Spain: Qulmpe Antìbiotico; Thaỉ.: Achromydn; 
Bioman; Bomdn; Boramydnt; Foibiotìn; Porcydine; Ganospec 
Heromydn; Hydromydn; Lenodn; Pantocydlne; Piccomydn; 
T-Buffẹr; TC-Mydn; TC-Ointment; Tetra Central; Tetra Prx; 
Tetta HCL' TetraAlm; Tetralim; Tetraman; Tetrana; Tetranot; 
Tetraphos; Tetrasin; TM Mydn; Utomydn; Turk.: Acnedur, 
Imex; Tetra; Tetralet; Tetramín; Vitasilint; UK: Topicydinet; 
USA: Bristacydine; Sumydnt; Tetrex; Veneĩ.: AUadclina.

Muhi-ingredient Preparalions. Arg.: Papasine; Solustres; Austria: 
F!uorex Plus; Mystedin; Braz.: Aníoterin; Gino-Teradn; Mono- 
cetint; Novasutin; Talsutin; Teridn AT; Tricangine; Tricodlin B; 
Vagiklint; Fin.: Helipak T; Ger.: Mystedin; Hong Kong: Talsu- 
tint: Hung.: Polcortolon TCf; India: Antibic-DF; Atrodn; Cor- 
tecydin; Entakon-M; Meklin; Indon.: Enpicortyn; Talsutint; 
/rí.: Pylera; ItaL: AUatlor; Betaíloroto; Colbiodn; Eubetal Anti- 
biotico; FIumecidinat; Miaasonet; Pensulvit; Mex.: Berdclina 
Enzimatica; Ditral; Pharbrix; Quimoiript; Solíranicol; Treclor- 
ant; Urovect; philipp.: Vagimydnt; Pol.: Polcortolon TC; Rus.: 
Colbiodn (KoaổHOUHH); Oletetrin (OaernpHH); S.Afr.: Riosta- 
tint; Tetrex-Ff; Tritett; Vagmydnt; Spain: Nasopomadat; 
USA: First Mary's Mouthwash; Helidac; Pylera.

Pharmaeopoeiai Prepararions
BP 2014: Tetracydine Capsules; Tetracydine Tablets; 
u s p  36: Tetracydine Hydrochloride and Nystatin Capsules; 
Tetracydine Hydrochloride Capsules: Teưacydine Hydrochloride 
íor Injection; Teưacydine Hydrochloride for Topical Solution; 
Tetracydine Hydrochloride Ointment; Tetracydine Hydro- 
chloride Ophthalmic Ointment; Teưacydine Hydrochloride 
Ophthalmic Suspension; Tetracycline Hydrochloride Oral 
Suspension; Teưacydine Hydrochloride Tablets: Tetracydine 
Oral Suspension.

Tetroxoprim (SAN, USAN, riNNi 
Tetroxoprima; Tétroxoprime; Tetroxoprimum; TerpoKco- 
npMM.
5-[3,5-Dimethoxy-4: (2-methoxyethoxy)benzyl]pyrimidine-
2,4-dlyldìamine.
Ci6HáN«04=334.4 
CAS — 53808-87-0.
UNII — 5R67Ỉ2AY0K

NOTE. Compounded preparations of tetroxoprim may be 
represented by the íollovving name:
• Co-teữoxazine {BAN)—tetroxoprim 2 parts and sulía- 

diazine 5 parts (see p. 277.3).

PrọẾVe

Teưoxoprim is a diaminopyrimìdine antibaaedal that acts 
as a dihydroỉolate reductase inhibitor similar to, but less 
active than, trimethoprim (p. 383.2). It has been used, vvith 
sulỉadiazỉne, as co-tetroxazine (p. 277.3).

Teưoxoprim embonate has been used similarly.

Thenoic Acìd
Tenoic Add; Tenóico, ácido; 2-Thiophenic Acid; ĨMOỘeH- 
KapốoHoèaa Kncnora. '
Thiophené-2-carboxylic acid.
C5HAS=128.1 
á s-■ 527-72-0.

ProỉịỊe
Thenoic add  has been given orally, rectally, or inưanasally 
as the sodium saỉt, and orally as the ỉithium salt, in  the 
treatment of respiratory-tract infections. The monoethano- 
lamine salt has been used sublingually as a mucolytic.

Preparatíons
Proprietary Preparotions (details are given in Volume B)

Sinqle-ingredient PreporaHons. Fr.: Dolirhume; Geỉutrophyb 
RhmotrẶhyl.

Mubi-ingrM&ent Preparations. Fr.: Glossithiase; Trophires Com- 
pose; Trophirest; Trophires.

Thiamphenicol (SAN, USAN, riNNi
CB-8053; Dextrosulphenidol; Thiamíenỉcol; Thiamifenikol; 

:Thiamphénicol; Thiamphenicolurn; Thiophenicol; Tĩamfeni- 
colo; 7ìamfenikol; Tiamíenikoli; Tiamíenikolis; Tìaníenicol; 
Win-5063-2; Win-5063 (racephenicol); TnaMt|)eHHKO/i.

All cross-reíerences reíer to entries in Volume A
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(aW,pfi)-2,2-Dichloro-A/-(p.-hydroxy-a-hydroxynỉiéthyl-4-
methylsulphonylphenethyOacetamide.
CuH, A N O sS=3S6.2 ;
CAS —  15318-45-3 (thiamphemcol); 847-25-6 (racephenicol). 
ATC — 301BA02.
ATC Vet — Q301BA02; QJ51BA02.
LÍNH — FLQ7571NPM.

NOTE. Racephenicol, the racemic form of thiamphenicol, is 
USAN.
Pharmacopoeias. In Chiti. and Eur. (see p. vii).
Ph. Eur. 8: (Thiamphenicol). A fine, vvhite or yellovrish- 
vvhite, crystalline powder or crystals. Slightly soluble in 
water and in ethyl acetate; sparingly soluble in dehydrated 
alcohol and in acetone; freely soluble in acetonitrile and in 
dimethyHormamide; very soluble in  dimethylacetamide; 
soluble in methyl alcohol. P ro tea bom  light and raoisture.

Thiamphenicol Glycinate Hydrochloride
ThiamphenicoỊ Aminoacetate Hydrochloride; Tiamíenicolo 
'Glicinatố Clốrĩclrátớ; TìấníenicoỊ hidrodoruro dếl glicinato 
de. ■ : 1
CmHi8CÌ2NAS,HCI=449.7
C4S — 2393-92-2 (thiamphenicol glyớnate); 2611-61-2 
(thiamphenicol glydnate hydrochloride).
ATC —  J01BA02. ' .....
-ATC Vet —  QJ01BA02.
UNII —  88VGC22BWE

Pharmacopoeias. In It.

Uses and Administration
Thiamphenicol has been used similarly to chloramphenicol 
(p. 257.2) in the treatment of susceptible iníections, 
including sexually transmitted diseases. The usual oral dose 
is 1.5 g daily in divided doses; up to 3 g daily has been given 
initially in severe iníections. Equivalent doses, cxpressed in 
terms of thiamphenicol base, may be given by intramus- 
cular or intravenous injection as the more water soluble 
glydnate hydrochloride; 1.26 g of thiamphenicol glydnate 
hydrochloride is equivalent to about 1 g of thiamphenicol. A 
maximum daily dose of 1 g has been suggested for elderly 
patients. Doses should also be reduced in patients with renal 
im painnent (see p. 379.1).

For the treatm ent of gonorrhoea, oral doses of 
thiamphenicol have ranged from 2.5 g daily for 1 or 2 days 
through to 2.5 g on the first day foIlowed by 2g daily on 
each of 4  subsequent days. The single daily dose may be 
most appropriate for male patients with uncomplicated 
gonorrhoea.

Thiamphenicol glydnate hydrochloride may also be 
given by inhalation, or by endobronchial or intracavitary 
instillation.

Thiamphenicol has also been used as thiamphenicol 
glydnate acetylcysteinate and thiamphenicol sodium 
glydnate isophthalolate.

For details of doses in children, see p. 379.1.

Administration in children. In children, oral doses may 
range ừom 30 to lOOmg/kg daily according to age and 
severity of iniection. Similar doses may also be given by 
intramuscular or intravenous injection.

Administration in renal impairment. Doses of thiamphe- 
nicol should be reduced in  patients with renaỉ impairment 
according to creatinine dearance (CC). For the oral pre- 
paration, suggested reduced doses are:
• cc 30 to 60 mL/minute: 500 mg tvvice daily
• cc 10 to 30 mL/minute: 500 mg once daily
Altematively, íor parenteral use the íollovving doses have 
been suggested:
• cc 50 to 75mL/minute: 500mg every 12 hours
• cc 25 to 50mL/minute: 500mg every 18 hours
• cc 20mL/minute: 500 mg every 24 hours
• cc lOmUminute: 500 mg every 48 hours

Adverse Effects and Precautions
As for Chloramphenicol, p. 258.1.

Thiamphenicol is probably more liable to cause dose- 
dependent reversible depression of the bone mairovv than 
chloramphenicol, particularly in  the elderly or in those with 
impaired renal hinction, but it is not usually assodated with 
aplastic anaemia. Thiamphenicol aỉso appears to be less 
likely to cause the 'grey syndrome' in neonates.

Doses of thiamphenicol should be reduced in patients 
w ith rènal impairment. It is probably not necessary to 
reduce doses in patients w ith hepatic impaữment.

Interađions
As for Chloramphenicol, p. 258.3.

Aỉthough thiamphenicol is not metabolised in the liver 
and might not be expected to be aHected by drugs that

induce hepatic enzymes, it is reported to inhibit hepatic 
microsomal enrymes and may affect the metabolism of 
other drugs.

Antimicrobial Action
Thiamphenicol has a broad specưum of activity resembling 
that of chloramphenicol (p. 259.1). Although in  geheral it is 
less active than chỉoramphenicol it is reported to be equalỉy 
eữective, and more actively bacteriddal, against Haemo- 
philus and Neừseria spp.

Cross-resistance occurs between thiamphenicol and 
chloramphenicol. However, some strains resistant to 
chloramphenicol may be susceptíble to thiamphenicol.

Pharmacokinetics
Thiamphenicol ũ  absorbed bom  the gastrointestinal tract 
aíter oral doses and peak sertun concenơations of 3 to 
6 micrograms/mL occur about 2 hours after a 500-mg dose.

Thiamphenicol diữuses into the CSF, across the placenta, 
into breast milk, and penetrates well in to the lungs. About 
10% is bound to plasma proteins. The halí-liíe of 
thiamphenicol is around 2 to 3 hours; the halí-liíe is 
increased in patients with renal impairment. It is excreted ỉn 
the urine, about 70% of a dose being excreted in  24 hours as 
unchanged drug. Despite undergoing littỉe or no conjuga- 
tíon vvith glucuronic add  in the Iiver, prolonged haK-iưe 
and raised plasma concentrations may occur in patients 
vvith hepatitis or dnhosis. A small amount is excreted in the 
bile and the ỉaeces.

Preparations
Propnetory Prepararions (details are given in Volume B)

Single-ingredient Preporolions. Beíg.: FIuimudI Antibiotic Uría- 
mydne; Braí: Glidsob Chãut. Jiangke (#3C); Pushijie díẾS 
ỉt); Vicemycetin jUft); Fr.: Thiophenicol; Hong Rong: Uria- 
mydn; Indon.: Biothicol; Canicol; Cetathiacol; Comthycol; 
Conucol; Corsaíen; Daitidn; Dexycol; ĩoâcob Genicol; Ipibio- 
fen; Kalticol; Lacophen; Lanacol; Nikolam; Nilaeol; Nutathlam; 
Opiphen; Phenobiotict; Promixin; Renamocat; Rindoỉen; Sen- 
dicol; Thiambiotíct; Thiamet; ThiamBlex; Thiamika; Thiamycin; 
Thislacol; Troviakol; Utíàmydn; Uríekolỷ; Venacok / Iimatah; 
ItaL: Fluimudl Antibiotico; Glitisol; Mex.: TioIenidin+; Rus.: 
FIuimudl Antibiotic (<X>nyHMyiDin aHTHổHOTHi:); Thai.: Doqua; 
Mycochlorin-T; Thlam-P; Thiamdn; Treomydn; uriamydn; 
Turk.: Thiophenicolt; Tioíen; Urtamycint: urietem.
Muhi-ingredient Preparatíons. Thai.: Fluimudl Antibiotict.

Thỉoacetazone IBAN, ỈÌNN)

Amithiozonẹ; Amitiozon; TBI/698; Tebezonum; Thiaceta- 
zone; Thioacétazone; Thioacetazonum; Tiasetazon; Tioace- 
tazona; TnoauéTaáoH.
4-Acetamiđobenzaldehyde thiosemicarbazone.
C,0HuN4qS=2363
CAS-  104-06-3.
UNII —  MMG78X7SSR.

Pharmacopoeias. In ĩnt.

Uses and Admlnistration
Thioacetazone has been used with other antimycobacterials 
in the treatment of tuberculosis (p. 210.2). Thioacetazone- 
containing regimens are less eBective than the short-course 
regimens recommended by WHO but are used in ỉong-term 
regimens wỉth isoniazid in some developing countries to 
reduce drug costs. Thioacetazone has been used as a second- 
line drug for multidrug-resistant tuberculosis but is no 
longer eonsidered appropriate for routine use; in particular, 
it is not generally recommended for use in HlV-positìve 
patients because of the risk of severe adverse reactlons (but 
see Hffects on the Skin, p. 379.3).

Thioacetazone has been used in the ưeatment of leprosy 
(p. 188.3), but WHO now considers that such use is no 
longer justifled.

In the treatment of tuberculosis, thioacetazone has been- 
gi ven orally in doses of 150mg daily. Daily use is 
recommended as the drug is less eBective when given 
internũttently.

Adverse Effeờs
Gastrointestinal disturbances, hypersensitivity reactions 
induding rashes, conjunctivitis, and vertigo are the adverse 
eổects most ừequently reported with thioacetazone 
although the inddence appears to vaty betvveen countries. 
Toxic epidermal necrolyãs, exíoliative dermatins (which 
has sometimes been íatal), and the Stevens-Johnson 
syndrome have been reported; the inddence o{ severe skin 
reactions is espedally high in  patients with HIV inlectìon 
(see p. 379.3). Thioacetazone may cause bone-marrow 
depression with leucopenia, agranulocytosis, and thrombo- 
cytopenia. Acute haemolytíc anaemia may occur and a large

percentage of patients will have some minor degree of 
anaemia. Hepatotoxidty with jaundice may also develop 
and acute hepatíc lallure has been reported. Cerebral 
oedema has been repotted. Dose-related ototoxidty may 
occur rarely.

Incidence of ddverse eAiects. In a 10-year series of 1212 
patỉents with tuberculosiỉ w ho were tteated with a regi- 
men of sưeptomydn, isoniazid, and thioacetazone, 171 
(14%) had adverse reactions assodated with thioaceta- 
zone. The most common adverse eữects were giddỉness 
(10%), occuning mainly w hen used with streptomydn, 
and rashes (3%) induding exỉoliatíon and the Stevens- 
Johnson syndrome.1

1. Pcarson CA. Thiacetamoe tox id ty  in the treatm ent of tubcrculosis 
paúents In Nigeria. ]  Tráp Med Hys 1978; 81: 2 ỉ8~ t2 .

Effects on the nervouỉ System. Acute peripheral neuro- 
pathy which occurred in a 50-year-old man on 2 separate 
occasions within 15 minutes of a dose oỉ thioacetazone 
may have been due to an allergic reaction.1

1. Gupta PK. a  HÍ. Acute severe peripheial neuropathy due to thiacetaaooe. 
Iruùũtt 1 Tubrn 1984; 31: 126-7.

Effects on the skin. A high inddence oỉ severe and some- 
times íatal cutaneous hypenensitìvity reactions to thioace- 
tazone has been reported in patients vvith HTV inlectìon 
being ơeated for tuberculosls.1--1. WHO ađvũed thạt thioa- 
cetazone should be avoided in  such patients.* Uníorm- 
nately, thioacetazone has been One of the mainstays of 
tuberailosis treatment in the developing world because of 
its relatively low cost.4 Some have supported a change to 
riíampidn-based regimens in, for example, parts of Aírica 
w ith a high inddence of HIV inỉection.5 Others ha ve 
íound a lower írequency of ỉatalities from adverse cuta- 
neous reacdons to thioacetazone than reported previously 
and have suggested that improved management might 
allow retention of. thioacetazone in tuberculosis pro- 
grammes.6 This was rejefted by other vvorkers who consid- 
ered that bener and more cost-effective regimens were 
available than those containing thioacetazone.7 A prag- 
matic ảpproach may be to adopt a strategy depending 
upon the prevailing inddence of HTV iníection in the 
populatíon.* Thus, vvhere the inddence of Htv iníection is 
high, ethambutol should be substituted for thioacetazone; 
where the inddence ỉs moderate, routine HTV testtag 
could be used to identiíy patients at risk; and vvhere the 
inddẹnce is low, education of patients on the riỉkỉ of skin 
reaction would be adequate.

1. Nunn p, et a i  Cutaneous hypersensitỉvity reactỉons due to thỉacetaxone 
ỉn  HIV-Ỉ seropositìve patients ơeated  ỉor cubercuỉosỉỉ. Lanat 1991; 337: 
627-30.

2. Chintu c  et a i  Cutaneous hypcrsensỉtiviry rcactions due ỈO thiacetaĩone 
ỉn the treatm ent oỉ tuberculosỉs in Zambỉan chiỉdren iníected with HTV-I. 
Ardt Dã ơĩild  1993; 6& 665-S.

3. Raviglione MC, t í  a i  HTV-assodated tubercuỉosỉs ỉn developing 
couatrỉes: dỉnicaỉ ỉeatures, đỉagnosiSe and tteatm enL Buỉỉ WH0 1992; 
70: 515-26.

4. Nunn p. tí  ai. Thỉacetaaone—avoid lỉke poison or use vvith ca re? Trans R 
Soe Trop Med Hyg 1993; «7: 578-82.

5. Okwera A, t í  ứỉ. Randomỉseđ tríaỉ of thiacetaxone and rifampiđn- 
containỉng reglmens for pulmonary tuberculosis ỉn HTV-lníeaed 
UgandansT Lanctí 1994; 344: 1323-8.

6. Ipuge YAL t í  a i  Adverse cutaneous reactions to thiacetazone for 
tùbẽrcuỉosỉs treatm ent ỉn Tanzanỉa. Lanat 1995; 346: 657-60.

7. EUiott AM, t í  aỉ. Treatraent o ỉ tuberculosừ in  deveỉopmg countiỉes. 
Lanat 1995; 346: 1098-9.

8. van Gorkom J, Kibuga DK. Cost-effectiveness and total costs oỉ three 
altemative strategỉes for the prevention and management of severe 5 kin 
reactions attributable to thiacetazone ỉn the treatment of human 
immunodehtíency virus posỉtive parìents vvith tubercuỉoás ỉn Kenya. 
Tuberde lung Dừ 1996; 77: 30-6.

Hypertrichosis. Hypertrichosis occurred in 2 children 
receiving thioacetazone.‘

1. N air LV, S u g a th a n  p. T h iace tazone  induccd  h y p e n ric h o sis . Indian J  
Dermatol Vcnértol 1982; 48: 161-3.

Precautions
The eíũcacy and toxidty of a regimen of treatment which 
indudes thioacetazone should be determined in a 
community beíore ít is used vvidely since there appear to 
be geographical diííerences.

Thioacetazone should not be given to patients vvith 
hepatíc impairment. It has also been suggested that, because 
thỉoacetazone has a lovv therapeutic inđex and ỉs exaeted 
mainly in the urine, it should not be given to patients with 
renal impairment. Treatment should be stopped if rash or 
other signs of hypersenãtivity occur. It should probably be 
avoideđ in HlV-positìve patìents because they are at 
increased risk oí severe adverse eSects (see EHects on the 
Skin, above).

Interađions
Thioacetazone may enhance the ototoxidty of sưepto- 
m ydn.

The Symbol t  denotes a preparation no longer actively marketed
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Antimicrobial Action
Thioacetazone is bacteriostatic. It is ebective against most 
sưains of .Mycobaaerium tubtrculosừ, although sensitivity 
varies in  different parts of the worid.

Thioacetazone iỉ also baaeriostatic against M. ỉeprae. 
Resistance to thioacetazone develops w hen used alone. 
Cross-resistance can develop betvveen thioacetazone and 
ethionamide or protìonamide.

Pharmacokinetics
Thioacetazone is absorbed bom the gastrointestinal tract 
and peak plasma concentrations of 1 to 2 nũcrograms/mL 
have been obtained about 4 to 5 hours aíter a 150-mg dose. 
About 20% of a dose is exơeted unchanged in the urine. A 
halí-life oi about 12 hours has been reported.

Preparations
Proprietary Preporotions (details are given in Volume B) 

Single-ingredient Preparotions. Turk.: Citazon.

MultHngredient Prepararions. India: Isokin-T Fone.

Thiostrepton
Thiostreptonum; Tiostreptón; Tiostrepton; Tiostreptoni; 
TVtòctpenTOH.
^-nHỉsNigOỊaSs^l 664.9
CAS— 1393-48-2, '
UNII — HR4S203YỈ8. ■

Pharmacopoeias. In u s  for veterinary use only.
USP 36: (Thiostrepton). An antibacterial substance 
produced by the grovvth of strains of Sưtptomyces ữĩureus. It 
has a potency of not less than 900 units/mg, calculated on 
the dried basis. A white to off-white crystalline solid. 
Practìcally insoluble in vvater, in the Iower alcohols, in 
nonpolar organic solvents, and in dilute aqueous adds^or . 
alkalis; soluble in gladal acetic add, in chloroỉorm. in 
dimethylíormamide, in dimethyl sulíoxide, in Hioxan, and 
in pyridine: Store in airtight containers.

Proỉile
Thiostrepton is an  antíbaderial produced by sttains o{ 
Streptomyca azưreus. It ứ induded in topical antibacterial 
preparations for veterinary use.

T ia m u lin  /SAN, HNNI

SQ-14055; Tiamuliini; Tiamulina; Tiamuline; Tìamulinum,- 
TnaMy/iMH.
{[2-{Diethyiamino)ethyi]thio}acetic acid 8-ester with octahy- 
drch5,8-dihydroxy-4,6,9,10-tetramethyl-6-vinyl-3a,9rpropa- 
no-3aH-cyciopentacycloocten-l(4W)-one.
C2aH,7NQ,S=493.7 
CAS —  55297-95-5.
ATC Vet — ŨI01XQ01; 0P51AX15.
ỤNII —  E38WZ4U54R.

Pharmacopoeias. In Eur. (see p. vii) and us for veterinary 
use only.
Ph. Eur. 8: (Tiamulin for Veterinary Use; Tiamulin BP(Vet) 
2014). A sticky, translucent, slightly hygroscopic, yellovvish 
mass. Practicahy insoluble in waten freely soluble in 
dehydrated alcohol; very soluble in dichloromethane. 
Protect bom  light.
USP 36: (Tlamulm). P ro tea bom lighL

T ia m u lin  F u m a ra te  IBANM, USAN. riNNMi

Fumarato de tiamulina; -81723-hfu; SQ-22947; Tìamuliinive- 
tyíumaraatti; Tiamulinà, íumarato de; Tiamuline, Fumarate 

;de;.Tiãmuline, hydrogéno/umarate de; Tiamulirt-íumarác 
Tiamulini Fumatas; Tìaroullni Hydrogenoíumaras; Tiamulin- 
vãteíumarat; TnaMy/iuHa (DyMapaĩ. .
C28H47NO45,C4H4O4=609.8 
ơ ứ 555297-96-6.
UNII — HDN1Q02ZCX.

Pharmacopoeias. In Eur. (see p. vii) and us ÍOI veterinary 
use ọnly.
Ph. Eur. 8: (Hamulin Hydrogen Pumarate for Veterinary 
Use; TiamuUn Hydrogen Fumarate BP(Vet) 2014). A white 
or light yellovv, aystalline powder. Soluble in water and in 
methyl alcohol; beely soluble in dehydrated alcohol. A 1% 
solution in vvater has a pH of 3.1 to 4.1. Protert bom light. 
USP 36: (Tiamulin Fumarate). A 1.0% solution in water has 
a pH of 3.1 to 4.1. Store in airtight containers. Proted from 
light.

Pro(Ị7e
1131011110 htmarate is an antìbacterial used in veterinary 
medidne.

Tỉcarcillin Monosodíum iBANM.rìNNM)
Tlcarcilina monosódicấ; Tìcarcilline Monoscxd Iq ụe;'TTcard 11 i-‘
1 num Mónohatricum; M0H0HaTpnií;THK3pL|wu]MH. ■
. Monosodium (6/5-6-[2-carboxy-2-(3-thieny1)acetamĩdo] 
penidlỊanáte mọhohydrate. .
C15H,5N2Na06Sj,Hỉ0=4244
CAS —  34787-01-4 (tìcarcillin); 3973-04-4 (tícardllin); 74682-62- 
5 (ticarcillin monosodium). , . , .
UNII—■ SM6JM116PM (anhydrous ticarớllin monosodium); 
34GZ64SH49 (tìcarơllin mohosodium monohydrate).
Pharmacopoeias. In us.
USP 36: (TicardHin Monosodium). 'Store in airtight 
containers.

Ticarcillin Sodium ịBANM, riNNMi 
BR1.-2288; Natrií Ticarcillinum; Ticarcilina sódica; Ticarcillin 
Disodium (USAN); Ticardllin-Natrium; Tìcarcilline sodique; 
Tìcarcillinùm Dinatricum; Ticarcillinum natricum; Tikarcilin 
disođná sủl; Tikardlin sodná sủl; Tikarđlino natrio druska; 
Tìkarcillinnatrium; Tikarcillih-náĩrium; Tikarsilliininatrium; 
Tykarcyiina sodowa; HaTpnii TuKapuunriMH.
Disodium (6ff)-6-[2-carboxy-2-(3-thienyl)acetamìdo]penicil- 
lanate.
ClsH,4N2NaAS2=428.4
CAS —  4697-14-7; 29457-07-6. ..
ATC —  J01CA13.
ATC Vet —  QJ0ỈCA13.
UNIi — G8TVV6DSYG.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Tỉcardllin Sodium). A white or slightly yellovv, 
hygroscopic powder. Freely soluble in waten soluble in 
methyl alcohol. A 5% solution in water has a pH of 5.5 to 
7.5. Store in airtight containers at a temperature of 2 degrees 
to 8 degrees.
USP 36: (Ticardllin Disodium). A white to pale yellovv 
povvder or solid. 1 mg of monograph substance has a 
potency equivalent to not less than 800micfograms of 
ticardllin, calculated on the anhydrous basis. Freely soluble 
in water. A 1 % solution in water has a pH of 6.0 to 8.0. Store 
in airtight containers.

IncompatibiiHy. Ticardllin sodium has been reported to be 
incompatible with aminoglycosides.

Reíerences.
1. Swenson E. tt  »/. Compaábility o( tícardUin dúodium  davulaiu te  

p ou ỉs ỉum  with commoniy used ínưavenous Solutions. Curr Ther R a  
1990; 49: 385-94.

Stability. Reíerences.
1. Zhang Y, Trỉsseỉ LA. Stabỉlỉty oỉ piperadỉỉỉn and ticardllin in AutoDose 

Inhision System bags. Ann Phàrmaeother 2001; 33: 1360-3.

Uses ané Administration
Ttcardllin  is a carboxypenidllin used in the ưeatm ent oí 
severe Gram-negative iníections, espedally those due to 
Pstudomơnas aeruginosa. Pseudomonal inỉections vvhere 
ncardllin is used indude those in  cystìc Sbrosis (respiratory- 
ttact iníections), immunocompromised patients (neutrope- 
nia), peritonitis, and septicaemia. Other inỉections that may 
be due to Ps. aeruginosa indude bone and joint inỉections, 
meningitis, otitis media (chronic), skin Iníectíons (bums, 
ecthyma gangrenosum, ulceration), and  urinary-tract 
iníections. For details of these inỉectỉons and theừ 
treatment, see under Choice of Antibacterial, p. 172.2.

■ncardllin is given by injection as the sodium salt. Doses 
are expressed in term ỉ of the equivalent am ount oỉ 
tìcardllin; 1.1 g of ticardỉlỉn sodium is equivalent to about 
1 g of ticartillin. Doses may need to be reduced in renal 
impairment (see p. 380.3).

Ticardllin is usually given in doses of 200 to 300mg/kg' 
daily by intravenous iníusion in divided doses every 4 or 6 
hours.

In adults the use of oral probenedd 500 mg íour túnes 
daily may produce higher and more prolonged plasma 
concentrations of ticardllin, but cautìon is advised in 
patients with renal impairment.

In the treatment oí complicated urinary-ưact iníections, 
a dose of ticardllin 150 to 200mg/kg daily by ỉntravenous 
inỉusion in divided doses every 4 or 6 hours may be used. 
For uncomplicated urinary -ư aa inlections, the usual dose is 
ticardllin 1 g every 6 hours inưamuscularly or by slow 
intiavenous ữỹection.

In patients w ith cystic hbrosis, ticardllin has been giver 
by nebuliser in the management of respiratory-ưac 
inlections.

TỉcardUin is often used with an aminogỉycoside but the 
injections m ust be given separately because of possiblí 
incompatibility.

Ticaràllin with davulanừ aâd. Hcardllin is often used witb 
davulanic adđ  (p. 268.3), a beta-lactamase inhibitor, to 
widen its antibacterial spectmm to organũms usually 
resistant because of the production of beta-Iactamases. This 
combinatìon is given by intravenous inỉusion in a ratio oỉ 15 
or 30 parts ol ticardllin (as the sodium salt) to 1 part oi 
davulanic add  (as the potassium salt). Doses have been 
vaiiably desaibed both in  terms oí the combined content oí 
ticarállin and davulanic add, and in  terms of the ticardllin 
content alone. In terms oí the latter, usual adult doses range 
ừ  om 9 to 18 g daily in 3 to 6 divided doses.

For details oí doses in  children for both ticardllin and 
ticardlỉin plus davulanic add, see p. 380.3.

Adminiỉtration in children. Tícardllin, alone or more com- 
monly with davulanic acid, has been given to neonates 
and children for the ưeatm ent of infections caused by sus- 
ceptible Gram-negative organisms. In the UK, the combi- 
nation of ticardllin plus davulanic add  is licensed for use 
in neonates and children vveighing more than 2 kg; in the 
USA licensed use is restricted to children 3 months of age 
and older.

In the UK, the BNFC recommends the foUowing doses 
(expressed as the combined am ount of ticardllin and 
davulanic add) by intravenous iníusion:

For iníections due to Pseudomonas and Protcus spp.:
• preterm neonates vveighing less than 2kg: 80mg/kg 

ẽvery 12 hours
• all other neonates: 80 mg/kg evety 8 hours, increaseđ to 

every 6 hours in more severe iníections
• đũldren bom  1 m onth of age: 80mg/kg (maximum 

3.2 g) every 6 to 8 hours; may be increased to every 4 
hours in those weighing over 40 kg with more severe 
iníections

In  the USA, doses are expressed as the ticarcillin 
component. An inưavenous dose oỉ 200mg/kg daily in 
divided doses every 6 hours is suggested for mild to 
moderate iníections. However, the American Academy of 
Pedlatrics1 considers that it should only be used for severe 
inỉections; they recommend a dose of 200 to 300mg/kg 
daily in 4 to  6 divided doses (to a maximum of 12 to 18 g 
daiỉy).

ỉ .  American Academy of Pediatiícs. 20Ỉ2 Red Book: Repơrt o f the Committee 
on ỉnfeedous Diseaía. 29th ed. Eũc Grove Village, Illinois. USA: American 
Academy ỡf Pedỉatrics. 2012.

Administration in renal impairmenl. Doses oi ticardllin 
may need to be reduced in  patients with renal impaứ- 
ment. Aber an initial inưavenous loading dose of 3 g, the 
intravenous maintenance dosage should be adjusted 
according to  the patient's creatinine dearance (CC):
• cc 30 to 60mL/minute: 2 g every 4 hours
• cc 10 to 30mL/minute: 2g every 8 hours
• cc less than lOmL/minute: 2g every 12 hours (or 1 g 

intramuscularìy every 6 hours)
•  cc  less than lOmL/minute in presence of hepatic 

impaừment. 2 g inưavenously eveiy 24 hours or 1 g 
intramusculariý every 12 hoũrs

• peritoneal dialysis patients: 3 g every 12 hours
•  haemodialysis patients: 2g  every 12 hours plus an 

additional dose oỉ 3 g after each dialysis session

Adverse Effects and Precautions
As ÍOT Carbenidllin Sodium, p. 232.1.

Cholestatic jaundice and hepadtis have been reported 
when ticardllin was used with davulanic add; the 
davulanic add  component has been implicated.

Ticardllin should be given with caution to patients with 
renal impairment.

Breast ỉeedíng. Although ticardllin is distrỉbuted into 
breast milk in small am ounts,1 no adverse eữects have 
been seen in breast-fed infants and the American Acad- 
emy of Pediatrics considers that it is usually compatible 
with breast íeeding.2

1. von Kobyỉetzki D, et a i  Tĩcardỉlin se ru ra and  tissue concenữatìORs ỉn 
gynecoỉogy and obstetrics. ỉnfeữion 1983; 11: ỉ  44-9.

2. American Acađemy of Pedíanics. The ư an síe r oỉ drugs and  oiher 
Chemicals ỉnto huraan mỉlk. Pediatria 2001; 108: 776-89. [Retỉred May 
2010] CorreaỉoĐ. i b i d 1029. Also avaỉlable at: h ttp ://aappoỉky. 
aappublications.org/cp/com em /fuJl/pediaaics% 3bl08/3r776 (accessed 
28/05/04)

Effeds on the bladder. The Australian Adverse Drug Reac- 
tions Advisory Committee had received 15 reports of hae- 
moưhagic cystitis assodated with ticardllln or ticardllin- 
davulanic add  between 1980 and June 2002, mainly in

AU cross-reíerences refer to entries in Volume A

http://aappo%e1%bb%89ky
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paediatric cystic Sbrosis patients.1 Almost ail patients 
recovered quỉckiy after the withdrawai of ticarcillin.

1. Ađverse Drug Reactíons Advỉsory Committee (ADRAC). Haemorrhagic 
cystìtis w ith dcardllm  in cystìc Bbrosiỉ paũents. Aust Advtrse Drug Reaa 
Bulĩ 2002; 21: 6-7. Also avaiiable ac: http://www.tga.gov.au/adr/aadrb/ 
aadr0206.pdf (accesseđ 29/07/08)

Effeds on the liver. Cholestatic jaundice and hepatítís 
have been assodated with combined preparatìons of a 
penidllin and davulanic add  (see Amoxidllin, p. 217.2) 
and as of February 1993, 2 cases had been reported to the 
UK CSM with tìcardllin and davulanic add .1 It appeared 
that the davulanic add  was probably responsibie.

1. CSM/MCA. Cholestatic jaundỉce vvith co-amoxlclav. Curreitt PrabUtm 
1993; 19: 2. Avaỉỉabỉe ac  http://w w w jnhra.gov.uk/hom c/ldcplg? 
IdcService=GET_FILE&dDocNarne=CON2024454&RevisionSelection- 
MethodsLatestReỉeaseđ (accessed 22/07/08)

Sodium content. Each g of ticarcillin sodium contains 
about 4.7 mmol of sodìum.

Interađions
As for BenzylpenidlUn, p. 230.1.

Immunosuppressants. For the effect of ticardllin on ciclos- 
porin disposition, see p. 1956.2.

Antìmicrobial Actìon w
Ticardllln is bacteriddal and has a mode of action and range 
of actívity similar to that of carbenidilin (p. 232.1), but is 
reported to be 2 to 4 times more active against Pseudomonas 
aeruginosa.

Combinations of ticardllin and aminoglycosides have 
been shovvn to be synergistic in vìtro against Ps. aỉruginosa 
and Enterobaữeriaceae.

The activlty of ticardllin against organísms usuaUy 
resistant because of the production of certain beta- 
lactamases is enhanced by davulanic add, a beta-lactamase 
inhibitor. Such organisms have induded staphylococd, 
many Enterobacteriaceae, Haemophilus influenzae, and 
Baaeroides spp.; the activity oỉ ticardllin against Ps. 
aeruginosa is not enhanced by davulanic add. Resistance 
to ticardllin w ith davulanic add  has been reported.

There is cross-resistance bervveen catbenidllin and 
ticardllin.
References.
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Pharmacokinetics
Tícardllin is not absorbed from the gastrointestỉnal ưact. 
After intramuscular injection of 1 g peak plasma concentra- 
tions in the range of 22 to 35 microgianis/ml. occur after 0.5 
to 1 hour. About 50% of ticardllm in the drculation is 
bound to plasma proteins. A plasma half-life of 70 minutes 
has been reported. A shorter halMUe in patients with cystic 
Ebrosis (about 50 minutes in one study) has been attributed 
to increased renal and non-renal elimination. The half-life is 
prolonged in neonates and aỉso in patients with renal 
impairment, espedally if hepatic íunction is also ữnpaừed. A 
half-life of about 15 hou n  has been reported in severe renal 
ũ n p a irm e n t.

Distribution of ticardllin in the body is similar to that oí 
carbenidllin. Relatively high concenưations have been 
reported in  bile, but ticardlỉỉn is excreted príndpally by 
glomerular Hltration and tubular secretion. Concentrations 
of 2 to 4mg/mL occur in  the urine after the intramuscular 
ũỹection of 1 or 2g. Ticardllin is metaboUsed to a limited 
extern. Up to 90% of a dose ís excreted unchanged in the 
urine, mostly vvithin 6 hours after a dose. Plasma 
concentrations are enhanced by probenedd.

Ticardllin is removed by haemodialysis and, to some 
extent, by peritoneal dialysis.

Ticardllin crosses the placenta and small amounts are 
diỉtrìbuted into breast milk.

Ticarãllin with clavulanic aàd. The phannacokỉnetics of 
tícardlbn and davulanic add  are broadỉy similar and 
neither appears to affect the other to any great extern. 
Reíerences.
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Preparations
Propríetary Preparaiions (details are given in Volume B) 
Single-ingredient Preporatíons. Fr.: Tìcarpen; USA: ricarỷ.
Muhi-ingrectient Preparations. AustraL: Túnentin; Belg
Tịmentín: Braỉ.: Tiinentin; Canad.: Tlmentin; ckitur. A Le Xian 
(PIíRílli); Lieqi (ỹiJK); Tứnentin (ffHỉT); Cz.: Timentìnt; Fr.: 
claventin; Gr.: Tỉmentin; Hong Kong: Hmentin; ữutia: 
Timentint; Israel: Hmentin; ItaL: Timentin; Mex.: Tỉmentin; 
NZ: Tunentin; Phitipp.: Ticarđn; Tunentin; PoL: Timentin; 
Rus.: Timentin (THMeHTHH); Turk.: Hmentin; UK: Timendn; 
ukr.: Timentin (THMemnH); USA: Hmentm.
PhamuKopoeial Preparaliont
BP 2014: Ticardllìn and Clavulanic Add Inỉuslon;
USP 36: Ticardllin and Clavulanic Aúd for Injectìon; TicardlUn 
and Clavulanic Add Injection; Ticarclllin íor Injection.

Tigecycline ỊBAN, USAN, riNNi
GAR-936; TBG-MINÕ; Tigeddina; TÍgecydine; TìgecycỊinum; 
WA/-GAR-936; TnreuMKHHH
(4S,4aS,5afl,12aS)-9-[2-(ferf-Butylamino)acetamido]-4;7-bis 
(dimethylamino)-1,4,4a,5,5a,6,l 1,12a-octahydrơ‘3,10,T2,12a- 
tetrahydroxy-1,1 l-dioxo-2-naphthacenecarboxamide. 
C29H39N5Os=585.7 
Ỡis —  220620-09-7.
ATC —  JÙ1AA12. .
ATC Vet — QJ01AA12.
■UNII — 70JE2N95KR.
Stabilitỵ and compatibility. In the UK it is recotnmended 
that Solutions of tigecydine be used immediately alter 
reconstitutìon, however u s  licensed prođuct íníormation 
States that it may be stored at room temperature ỈOT up to 
24 hours aíter reconstitution (up to 6 hours in the vial 
and the remaining time in the iníusion bag), or up to 45 
hours at 2 to 8 degrees aíter reconstitution and tiansỉer to 
an iníusion bag.

rigecydine is compatible when given Via a Y-site with 
amikadn, dobutamine, dopamine hydrochloride, genta- 
midn, haloperidol, lidocaine hydrochỉotide, morphine, 
noradrenaline, piperadllin with tazobactam (íormulated 
vvidi edetic add), potassium chloride, propoỉol, ranitidine 
hydrochloride, theophylline, and  tobram ydn. It is 
incompatible wỉth amphoteridn B, diazepam, esomepra- 
zole, omeprazole, or any intravenous solution tha t may 
result in a pH above 7.

Uses and Administration
Tigecydine is a glycylcydine antibacteríal used in adults for 
the intravenous treatment of complicated sldn and skin 
structure inỉections or complicated intra-abdominal iníec- 
tions caused by susceptible organisms. In the USA, 
tigecydine is also licensed for use in community-acquired 
pneumonia, induding in cases w ith concurrent bacter- 
aemia. Tigecydine is given by intravenous iníusion over 30 
to 60 minutes in an initial loading dose of 100 mg followed 
by 50 mg every 12 hours. For details of reduced dosage to be 
given in severe hepatic impairment, see p. 381.2.
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Adimnistration in Kepatic impairment. Dosage oi tigecy- 
dlne should be adjusted in patients w ith severe hepatic

impainnent (Child-Pugh category C); the initial intra- 
venous loading dose should be 100 mg with reduced main- 
tenance doses of 25 mg every 12 hours.

Adverse Effects
Tigecydine is a glycylcydine antibacterial with structural 
similarìty to the tetracydines and adverse eữects simiỉar to 
those ol teưacydines may potentially occur (see p. 375.1). 
The most common adverse eHects assodated with 
tigecydine have been nausea, vomiting, and dianhoea. 
Other common adverse eỉfects indude abscess, abdominal 
pain, anorexia, dyspepsia, dizziness, headache, phlebitis, 
piuritus, and rash. Infection-related serious advene events, 
induding sepsis or septíc shock have béen reported; 
hotvever, a causal relattonshỉp couỉd not be established. 
Raised liver enzymes, bilirubinaemia, increased serum 
amylase, and increased blood urea nitrogen have aiso been 
reported. Occasionally, signilicant lỉver impainnent. 
induding íatal liver íailvưe, has occurred. Local reactỉons 
have been reported at the inỉusion site and thrombocythae- 
mỉa, anaemia, and leucocytosis may occur. Acute pancxeat- 
itis has been reported, usually after at least one week of 
ưeatment; symptoms generally resolve on stopping 
tigecydine. Potentially Iiỉe-threatenỉng anaphylaxis or 
anaphylactoid reactíons have also been reported.

Precautions
Due to the potential for similar adverse ehects, precautions 
applicable to the tetracydỉnes (see p. 375.2) shouỉđ be taken 
with tigecydine. In particular, tígecydlne should not be 
given in pregnancy as it has caused íetaỉ harm in animal 
studies. Distribution into milk has also been íọund in animal 
studies. It should also not be gỉven duiing tooth 
development (up to 8 years of age) as it may cause 
pennanent tooth discoloration. Cautỉon shoulđbe exerdsed 
when using tígecydỉne as monotherapy in  patients with 
complicated inữa-abdominal inỉections secondary to intes- 
tinaỉ perỉoration. Patìents taking anticoagulants should be 
dosely monitored as tìgecycline may prolong both the 
prothrombin time and the activated partíal thromboplastin 
time. Dosage of tigecydine should be adjusted in patíents 
vvìth severe hepatỉc impainnent (see above).

The FDA has issued a waming that tígecycỉine has been 
assodated with an increased mortality risk when used to 
ơeat a variety oỉ serious iníections and has recommended 
that an altemative should be considered in patients with 
severe iníections.1

ỉ . EDA. Tygaril (dgecydine): U bd change - ỉncreased mortaliry risk (ỉssued 
lst September 2010). Avaỉỉable at: http://wwwida.gov/Safety/ 
MedWatch/SafetyInfonnation/SafetyAlertsforHuinanMedlcaIPTOducts/ 
uan224626.htm  (accessed 02/09/10)

Interactions

bnmunosuppressanis. For mention oỉ increased serum 
concentraũons of dclcsporin assoáated with concomitant 
tigecydine treatment, see p. 1956.2.

Antímicrobial Action
Tigecydine is generally bacteriostatic and acts by binding to 
the 30S subunit oỉ the ribosome and preventing the bindỉng 
of aminoacyl transíer RNA, similarly to tetracydines (see 
p. 375.3). It has activity against a broad range of Gram- 
positive and Gram-negatíve bacteria, induding tetracydine- 
resistant organisms, and some anaerobic organisms. 
Tigecydine has shown activity both in vitro and in dinical 
inlection vvith both metidllin-susceptible and metidllin- 
resistant Staphylococcus aureus, vancomydn-susceptible 
Enterococcus faecalừ, and some streptococd. Gram-negative 
organisms that have proven suscepdble indude Aànetobacter 
baumannii. Citrobađerỹreundii. Enterobacter cloacae, Esckerichia 
coti, and some Klebsiellũ spp. Tigecydine also has activity 
ạgainst some anaerobic bacteria induding Baaeroides fragilis 
and some other Batícroides spp., Clostìidium perỊringens, and 
Peptostreptococcus micros. Some activity has also been reported 
against plasmodỉa.

Phanriacokinetics
Aiter intravenous doses tigecycline is vvidely dỉstributed into 
the tissues. Binding to plasma proteins has been reported to 
be 71 to 89% in vtíro. Tĩgecydine is not thought to bẹ 
extensivdy metabolised, aĩthôugh some trace metabolites 
have been identiSed induding a glucuronide, an N-acetyl 
metabolite, and a  tigeqrcline epimer. H gecydine is 
primarily eliminated (about 60%) Via biliary excxetion oí 
unchanged drug and some metabolites vvith a reported half- 
lỉỉe of about 42 hours after multiple doses. About 22% is 
exaeted unchangeđ in the urine.
Reviews.

t. Meagher AK. t í  al. The phannacokm etic and pharmacodynamic proOle 
o i tigecydỉne. Cin ĩnỊat Dà 200S; 4X (suppl ;) : S333-S340.

2. Rellõ J. Pha rniacoídiĩetìcs. pharmacodynãmici, satety and tolerability of 
tigecydỉne. J  ơtemother 2005: 17 (suppl 1): 12-22.

The Symbol t  denotes a preparation no longer actively marketed

http://www.tga.gov.au/adr/aadrb/
http://wwwjnhra.gov.uk/homc/ldcplg
http://wwwida.gov/Safety/


380 Antibacỉerials
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the  tetracydines induding  gtycylcydines. J Antimicrob Chemother 2006; 
58: 256-65.

4. M acGovran AP. Tigecycline pharm acokỉnetíc /pharm acodynam ic 
update. J  Antimừrob ơtemother 2008; 62 (suppl 1): il  1—116.

5. Barbour A, tí al. Clínỉcaỉ pharm acokỉnetỉo  and pharmacodynamỉcs of 
tigecydine. Cỉm ĩharmứcohntí 2009; 48; 575-84.

Preparatíons
Proprietary Praparalions (details are given in Volume B)

Singte-ingredicnt Preporations. Arg.: Tygaól; AustraL: Tygaál: 
Austrũr. TygadL Belg.: Tygadl; Brạz.: Tygadl; Canad.: Tygaril; 
Chile. Tygadl; china: Tygadl Cz.: Tygadt Denm.: Tyga-
dk Fr.: Tygadl; Ger.: Tygaril; Gr.: Tygadl; Hong Kong: Tygadl; 
Hung.: TygacíL' Indon.: TygadL' Irl.: Tygadb Israel: Tygacil; 
ItaL: Tygadl; Jpn: Tygadl; Malaysia: Tygadl; Mex.: Tygacil; 
Neth.: Tygadl; Non*'.: Tygadl; NZ: Tygadl; Philipp.: Tygadl; 
Pol.: Tygadl; PorL: Tygacil; Rus.: Tígacil (TnrauKii); singapore. 
Tygadl; Spain: Tygadl; Swed.: Tygacil; Switz.: Tygadl; Thai.: 
Tygadl; Turk.: Tygadl; UK: Tygacil; Ukr.: TygacU (THramui); 
USA: Tygacil; Venez.: Tygadl.

Tilmicosin (BAN, USAN, rlNNỊ
.EL-870; LY-177370; Tilmicosina; Tilmicosine; Tilmicosinum; 
TwnbMHK03MH.
4A-0-De(2,6-dideoxy-3-C-methyl-a-L-ri6o-hexopyranosyl)-
20-deoxo-20-(cứ-3,5-dimethyl-piperidino)tylosin.
C^HaoNỉOt3=869.1 
CAS —  108050-54-0.
ATC Vet —  QJ01FA91.
UNII — XL4103X2E3. '

Pharmacopoeias. In u s  íor veterinary use only.
USP 36: (Tilmicosin). w h ite  to oíf-white amorphous solid. 
Slightly soluble in vvater and in n-hexane. Store at a 
temperature not exceeding 40 degrees. Protect ỉrom light.

Tilmicosin Phosphate (BANM, USAN. riNNMI
Fosfảto òe tilmícosina; Tilmicosina, fosfato de; Tìlmicosine, 
Phosphatè de;Tilmícosini Phosphas; TkưibMMK03HH3 <DocỘ0T. -• 
C^HaoNỉOi 3,H304P=967.1 >
CAS — 137330-13-3.
UNII — SMH7U1S683. . -

Profile
Tilmicosin is a macrolide antibaaerial used as the base or the 
phosphate in veterinary medidne.

Adverse effeds. Acddental self-injection of tilmicosin by 
a fann worker, resulted in  asthenia and temporary pulm- 
onary, gastrointestinal, and neuromuscular toxidty.1 A 
revievv2 of hum an exposures to  tilmicosin injection 
reported between March 1992 and March 2005 suggested 
that .the overall risk of serious adverse e£fects was about 2 
cases per million doses. Serious cardiovascular adverse 
eữects, induding bradycardia, hypertension, hypotension, 
tachycardia, and tachypnoea, occurred in 156 of 3168 
reported cases and, oi these, ỉatalitỉes occurred in 13.

1- Crown LA* Smith RB. Actídentaỉ veterinary andbiotìc ỉnjection imo a 
fáim  worỉcer. 7bui Med 1999; 92: 339-40.

2. Veeahuizen MF, tí  úì. Analysiỉ of reports of humaĐ exposure to Micotil 
300 (dlraicosln injection). i  Am Vít Mcd Assoc 2006; 229: ỉ 737-42.

Handling. Contact w ith tílmícosin should be avoided. It is 
irritating to the eyes and may cause allergic reactions.

Tobramycin (BAN, USAN, HNN)
47663; Nebramydn Factor- 6,- Tobramidn; Tobramidna; 

Tobramidnas; Tobramisin;' Tobramycine; Tobramycinum; 
Tobramycyna; Tobrámysiini; ToổpaMMụMH. • 
6-0-(3-Amịnò-3-deoxy-a-D-glucopyTanosyl)-2-deoxy-4-0- 
(2,6-diamino-2,3,&-trideoxy-cn>ó6Ó-hexopyranosyí)strepta- 
mine.
CigH37NsÒ9=4675 
CÃS — 32986-56-4.
ATC —  J01GB01; S01AA12.
ATC Vet —  Q/OÌGBOI; QS01AA12.
UNII —  VZ8RRZS1VK

Pharmocopoeias. In Chín., Eur. (sce p. vii), Jpn, and us. 

Ph. Eur. 8: (Tobramydn). A substance produced by 
Streptomyces tenebrarius or obtained by any other means. A 
white or almost white powder. Freely soluble in waten very 
slightly soluble in alcohol. A 10% solution in water has a pH 
of 9;0 to 11.0.
USP 36: (Tobramydn). A white to off-white, hygroscopic 
powder. Preely soluble in  water; very slightly soluble in 
alcohol; practically insoluble in chloroíorm and ŨJ ether. 
Contains not more than  8.0% w/w of water. A 10% solution 
in vvater has a pH of 9.0 to 11.0. Store in airtight containers.

Tobramycin Sulfate (BANM, riNNMi

Sulíato dẹ tobramicinạ; Tobramidna, sulíatọ de; Tpbramydn 
Sulphate; Tobramyeine, Sulíạte de; Tobramydni SÚIfas; 
Tobramycyny siarczan; ToõpaMMLiMHa Cynb(()aT. 
(C18H37N50 9)^HjS04=1425.4
CAS —  49842-07- ỉ (C,l H37NsOg,xH2SOJ; . 79645-27-5 
((Q M ^sPhSH iSO t).
ATC~-XIGB01;SO ÍAAĨ2. :::
ATC Vet—  QiOĩGBOl; QS01AA12. ............
UNII —  HJT0RXD7JK

Pharmacopoeias. In Pol. and us.

ƯSP 36: (Tobramydn Sulíate). It has a potency of not less 
than 634micrograms and not more than 739 micrograms oí 
tobramydn per mg. A 4% solution in water has a pH oỉ 6.0 
to 8.0. Store in airtỉght containers.

Incompatibility. For discussion of the incompatibility of 
aminoglycosides, induding tobramydn, with beta lactams, 
see under G entamidn Sulỉate, p. 304.3. Tobramycin is also 
reponed to be incompatible vvith various other drugs and, 
as injeaions have an add pH. incompatibility with alka- 
line preparations or with drugs unstable at add pH may 
reasonably be expected.

Uses and Administration
Tobramydn is an aminoglycoside antibacterial with actions 
and uses similar to those of gentamidn (p. 304.3). It is used, 
usually as the sultate, particularly in the treatment of 
pseudomonal iníections.

As vvith gentamidn, tobramydn may be used with 
penidllins or cephalosporins; the injertions should be given 
separately.

Tobramydn suUate is given by intramuscular injection, 
or by intravenous iníusion over 20 to 60 minutes in 50 to 
100mL of sodium chloride 0.9% or glucose 5% injection; 
proportionately less fluid should be given to children. It has 
also been given slowly by d ired  intravenous injectìon. 
Doses are expressed in terms of tobramydn base; 1.5 g of 
tobramydn sulíate is equivalent to about 1 g of tobramydn.

Doses of tobramydn are similar to those of gentamidn, 
vvith the usual adult dose ranging from 3 to 5 mg/kg daily in 
3 or 4 divided doses. For míld to moderate urinary-traa 
iníections in adults, a single intramuscular dose of 2 to 
3 mg/kg may be effective.

For details on  dosage in children, induding discussion oí 
the use of tobram ydn in the management of cystic nbrosis, 
see Administration in Children; p. 382.2.

Treatment should generally be limited to 7 to 10 days, 
and peak plasma concentrations greater than 12micro- 
grams/mL (the BNF suggests lOmiCTOgrams/mL) or trough 
concenơations greater than 2 micrograms/mL should be 
avoided. In all patients, dosage should be adjusted according 
to plasma-tobramydn concentrations and particularly 
where ỉactors such as age, renal impaitment, or prolonged 
therapy may predispose to toxidty.

For discussion of the methods of calculating aminoglyco- 
side dosage requirements, see Adminỉsưation and Dosage 
under Uses and Adminisưation of Gentamidn Sultate, 
p. 305.2. As vvith some other aminoglycosides, once-daily 
and extended-interval dose regimens have been used 
successfully in  seleaed patíents for the treatm ent of other 
iniections vvithout increasing toxidty but local guidelines 
should be consulted for dosage and serum concentrations 
(see also Once-daily and Extended-interval Dose Regimens, 
under Gentamidn, p. 305.2).

Tobramydn may be used as a 0.3% eye ointment or eye 
drops in the ưeatm ent of eye inỉeaìons.
Reviews.

1. Cheer SM. tí  al. Inhj]ed tobram ydn (TOBI); i  revíew o( iu  use in ứie 
m anagement ỡí pscudomonas aeruginosa ỉníectìons in patienu  with 
cystic Kbrosis. Drugs 2003; 63; 2501-20.

Adminiỉtration in children. Tobramydn is licensed for use 
in children and may be given by intramuscular or intra- 
venous injection, or by inhalation.
For septicaemia, meningitis and other CNS infectíom, biỉiary-tract 
infeđion, acute pyelonephritis, and pneumonia (in hospital 
padents) in iníants and dùldren  the BNFC suggests:
• a m u ltip le  da ily  dose reg im en  of tobramydn by slow 

inưavenous injection over at ieast 3 to 5 minutes
• those 1 m onth to 12 years of age: 2 to 2.5 mg/kg every 

8 hours
• children 12 to 18 years of age: 1 mg/kg every 8 hours; 

in severe iníections the dose may be íncreased up to 
5 mg/kg daily in divided doses every 6 to 8 hours but 
should be reduced to  3mg/kg daily as soon as 
dinically indicated, or

• a once da ỉly  dose  reg im en  given by inơavenous 
iníusion oi 7mg/kg adjusted according to serum- 
tobramydn concenơation in those from 1 month of age

For severe iníectíons caused by susceptible baaeria in 
inlants and children beyond the nevvbom period the

American Academy of Pediatrics (AAP)1 suggests a j 
intravenous or inưamuscular dose of tobramycin of 3 t )
7.5 mg/kg daily, in 3 divided doses.
For the treatm ent of pseudomonal lung iníection in cyst: 
Ịữrosis the BNFC suggests:
• a m u ltip le  da ily  d o se  reg im en  of tobramydn by slov' 

inưavenous injection oỉ 8 to lOmg/kg daily in 3 dividC' 
doses in  those from 1 m onth oỉ age, or

• a once  daily  do se  reg im en  by inưavenous iníusioi 
over 30 minutes of ỈOmg/kg (to a maximum oỉ 660mg 
adjusted according to serum-tobramydn concentratioi 
in chỉldren from 1 month oỉ age

• in h a la tio n  oỉ tobramydn, as either a powder 0 
nebulised solution, may be given for chronic míections ú 
children aged 6 years and older. The povvder is given in í: 
dose of 112mg while the dose íor the nebulised solutior 
is 300 mg. Both íormulations are given every 12 hour 
for 28 days, aíter which treatment is stopped for 28 day: 
belore being started for another 28-day course; thiS' cyde 
may be repeated indeíinitely

The AAP' recommends an Intravenous or Intramusculai 
dose of 8 to 10 mg/kg daily for pulmonary exacerbations in 
those with cystic librosis.
For ntona la ị sepsis the BNFC suggests:
• an e x ten d ed -in te rv a l dose regim en by síow intra- 

venous injeaion or intravenous iníusion
• those vvith a postmenstrual age of less than 32 vveeks: 

4 to 5 mg/kg every 36 hours
• those vvith a postmenstrual age of 32 weeks and over: 

4 to 5 mg/kg every 24 hours, or
• a m u ltip le  daily  do se  reg im en  by sIow intravenous 

injection or intravenous intusion
• those less than 7 days old: 2mg/kg every 12 houn
• those 7 to 28 days old: 2 to 2.5 mg/kg every 8 hours 

An altemative regimen based on the age and body-vveight of 
the neonate is suggested by the AAP;1 doses should be given 
by intramuscular or intravenous injection:
• for neonates <  7 days of age and weighỉng ^  2 kg: 

5 mg/kg every 48 hours
• íor neonates ^  7 days of age and vveighing > 2kg:

4 mg/kg every 24 hours
• for neonates aged 8 to 28 days and \veighing <  2 kg: 4 to

5 mg/kg every 24 to 48 hours; the longer dosing interval 
may be needed in extremely Iovv birth-weight neonates 
(weighing < 1 kg) until 2 weeks of life

• for neonates aged 8 to 28 days and weighing > 2kg: 
4mg/kg every 12 to 24 hours

1. Axnerinn Academy of Pediitiics. 2012 Rtd Bock: Report of tht Commừut 
on Infeơious Diseases, 29th ed. Elk Grovc Viliage, Illinois, USA: American 
Academy oí Pediatrics, 2012.

Adverse Effects, Treatment, and Precautions
As for Gentamidn Sulỉate, p. 306.2. Some studies suggest 
that tobramydn is slightly less nephrotoxic than genta- 
midn, but others have not íound any significant dirierence 
in their eíỉects on the kidneys.

Peak plasma-tobramydn concenưations above 12m iao- 
grams/mL (the BNF suggests lOmicrograms/mL) and 
trough concentrations above 2 micrograms/inL should be 
avoided.

When tobram ydn is given by inhalation vvith other 
inhaled drugs, they should be given first beíore the dose of 
tobramydn. After the first inhaled dose of tobramydn, 
patients should be monitored for bronchospasm and if it 
occurs, the test should be repeated using a bronchodilator. 
Peak flow should be measured beíore nebulisatìon and 
again after it. Caution should be exerdsed in the presence of 
severe haemoptysis. Renal íunctíon should be monitored 
before treatm ent and every six months during use.

Effeds on the ear. Reversible vestibular toxidty (ataxia, 
dixáness. and osdlỉopsia) occurred in a patient on haemo- 
dialysis aíter about 3 weeks of ưeatm ent with inhaled 
tobramydn for bronchiectasis due to colonisation with 
Pseudomonas aeruginosa.1

1. Edson RS.rtal. Vestibular loxidty duc to inhalcd tobramydn in a padcnt 
wỉth renaỉ ỉnsuỉGdency. Mayo ơừí Proc 2004; 79: 1185-91.

Effeds on the Iddneys. ItTeversible acute renal íailure 
requiring haemodialysís occurred in a high-risk patient 
with chronic renal íailure after being ưeated for 4 weeks 
with inhaled tobram ydn for Pseudomonas aerugìnosa pneu- 
monia.1

1. Cannelỉa CA, Wilkỉnson ST. Acute renal ỉailure assocỉaỉed with inhaled 
tobramydn. Am J Health-Syst Pharm 2006; 63: 1858-61.

Effeds on the Prver. A case1 of possible tobramydn- 
induced hepatotoxiđty was reported in a 20-year-old 
patient receiving antìbaaerial ưeatm ent for Pseudomonas 
aeruginosa bacteraemia and osteomyelitis. Iiver enzyme 
values started to increase when empirical ơeatm ent was 
cbanged to intravenous tobramydn and ceftazidime, and 
markedly increased vvhen the regimen was changed, 
ịnaeasing the dose of tobram ydn and repladng ceít- 
azidime with piperadllin/tazobactam and then later

All cross-references reíer to entries in  Volume A
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aztreonam. Enzyme values began to decrease aíter all 
ưeatm ent was stõpped on day 12.

1. Nlsly SA. tt  al. Tobramyòn-induced hepatotoxỉdty. Arm Pharmaeother 
2007; 41: 2061-5.

Porpliyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, cỉassihes tobramydn as not 
porphyrinogenic; it may be used as a dnjg of first choice 
and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Avaỉlable at: http://www . 
drugs-porphyria.org (accessed 04/10/11)

Interactions
As for G entamiãn Sulíate, p. 307.2.

Antimicrobial Action
As for G entamián Sulíate, p. 307.2. Tobramydn is reponed 
to be somewhat more active in vừro than gentamián against 
Pseuãomonas aeruginosa and less active against Serratìa, 
staphylococđ, and enterococci; however these diíterences 
do not necessarily translate into diííerences in dinical 
eíhcacy.

Cross-resistance betvveen tobramydn and gentamidn is 
generally seen, but about 10% of sơains resistant to 
gentamicin are susceptible to .tobramycin.

Pharmacokinetics
As for Gentamidn Sulíate, p. 307.3.

After intramuscular usẽ of tobramydn, peak plasma 
concenưations occur vvithin 30 to 90 minutes and 
concentrations oi about 4 micrograms/mL ha ve been 
reported following doses of 1 mg/kg. Usual doses by slow 
intravenous injection may result in plasma concentrations 
vvhich brieũy exceed 12miarograms/mL. Ạ plasma halHiíe 
of 2 to 3 hours has been reported. SuíSdent tobramydn 
may be absorbed aíter inhalation to produce systemic 
adverse eííects (see ESects on the Ear, p. 380.3).

Inhakrtion. References.
1. Touw DJ, et ai. Pharmacokỉnetỉcs of aerosoỉized tobramydn ỉn aduỉt 

patients wich cystic dbrosis. Antmticrob Agcnts ơưmothtr 1997; 41:184-7.
2. Beringer PM. et ai. Pharmacokinetỉcs of tobram yán in ađuhỉ wỉth cystỉc 

Qbrosis: implications for once-daily admỉnistraiion. Antìmiavb Agents 
Chemoiher 2000: 44: 809-13.

Preparations
Proprietary Preparationi (details are given in Volume B)
Single-ingredient Preparotions. Arg.: Alveoterol; Belbarmidna; 
Bideon Biotic Bioptic; Fotex; Gotabiotic D; Gotabiotic; Klona- 
midn; Oítalbrax; Pulbronkal; Radina; Tobi; Tobrabiotic Tobra- 
dosa; Tobragan; Tobral; Tobralep; Tobralen Tobranett; Tobrex; 
Tolib; Toflamixinaf; Tuberbut; Xao T; Xibrax; AustraL: 
Nebcinỷ; Tobi; Tobra-Day; Tobrex; Austria: Bramitob; Cromy- 
dn; Tobi; Tobrasix; Tobrex; Betg.: obradn; Tobi; Tobravisc; 
Tobrex; Braz.: Bramitob; Tobracin; Tobraculan Tobrabal; 
Tobragan; Tobralox; Tobramina; Tobranomỷ; Tobrex; Canad.: 
Tobi; Tobrex; Chile. Notrix; Tobragan; Tobrex; Tobrin; Trazil; 
Tuberbut; Xoloỉ; Zoteon; China: Eyebrex {j Z1S); Jia Nuo Tal 
(ttiS S ); Rui Nuo Sai ); Tai Tuo (S ft); Tai Xing (ItS );
Tobrex (í£W i); Tuo Xin Cz.: Bramitob; Brulamyậnt;
Tobi; Tobrex; Denm.: Nebcina; Tobé Tobrex; Pin.: Tobi; Tobrex; 
Tomydn; Fr.: Nebdne; Tobi; Tobrabact; Tobrex; Ger.: Brami- 
tob; Gemebdn; Tobi; Tobra-cellt; Tobramaxin; Gr.: Bramitob; 
Brulamydn; Colthen Eyebrex; Eyetobrin; Ikobel; Monobrađn; 
Monotobrin; Nebdn; Thilo-midne; Tirselon; Tobi; Tobrex; Zer- 
odiar; Hong Kong: Tobrex; Toradnt; Hung.: Bramitob; Brula- 
mydn; Tobi; Tobrex; India: Bactob; Eltol; Eyebrex; Fytobra; 
Glytob; Ibrex; Intob; MDas; Mytob; Mytobrã; Nutob; Obra; 
Ocutob; Tobadn; TobazonỶ: Tobraneg; Indon.: Bralifex; Dartob- 
d n f; Isotic Tobryne; Tobrex; Tobrynet; /ri.: Bramitob; Tobi; 
Tobravisct; Israel: Bramitòb; Tobi; Tobrex; /tai: Bramidl; Bra- 
mitob; Nebidna: Tobỉ; Tobrabact: Tobral; Tobrastill; Jpn: Tobỉ; 
Malaysia: Tobrex; Mex.: Eyebrex; Isenía; Midtrext; obry; 
Poentobral; Tobrex; Trazil; Verbram; Neth.: Bramitob; Nebris; 
obradn; Tobi; Tobrabact; Tobrex; Norw.: Nebdna; Tobi; 
Tobrex; NZ: Nebdn; Tobra-Day; Tobrex; Phũipp.: Consac; 
Ramitop; Tobra-V; Tobrex; Poi: Bramitob; Tobỉ; Tobrex; 
Tobrexan; Tobrosopt; Port.: Bramitob; Tobi; Tobra-Gobens; 
Tobrex; Tobrexan; Tobridavit; Tobrineb; Rus.: Bramitob 
(EpaMHToổ); Brulamydn (BpynaMHUHH); Nebdn (HeSitHH); Tobi 
(T o6 h ); Tobrex (Toổperc); Tobropt (Toổpotrr); S.Afir.: Nebcin; 
Tobi: Tobrex; Singapore. Ocusyn; Tobrex; Spain: Bramitob: 
Tobi; Tobra Gobens; Tobrabaa; Tobrex; Tobrineb; Swed.: Nebd- 
na; Tobi: Tobrex; Stvite.: Bramitob; obradn: Tobé Tobrex; 
Thai.: Tobrex; Turk.: Nebdn; Promesin; Thilomaxine; Tobel; 
Tobi; Tobrased; Tobrex; Tobrinex; Tobsin; UK: Bramitob; Tobi; 
Tobravỉsq ưkr.: Tobrex (ToÉỊpexc); Tobrúned (ToổpHMea); USA: 
AkTob; Bethkis; Tobi; Tobrasol; Tobrex; Veneỉ.: Poentobrab 
Tobranax; Tobrasol; Tobrex.
Muhi-ỉngredient Preparations. Arg.: Antibioptal; Bicrinol; Bideon 
Biotic Plus; Biocort; Biopdc DX; Decadrõn con Tobramidna; 
Potadex; Gotabiotic F; Ingebraxỷ; Klonamidn Coĩnpuesto; Lar- 
sen; Lotemiãiự Poliohal; Puipumidna; Radina Dex; Tobrabiotic 
D; Tobracortt; Tobradex; TobradidoỶ; Tobragan D; Tobralep 
DX; Tobraler DX; Tobratlas Dexa; Tobratlas; ToĐam Plus;

Toílam: Toũamixina Plust; Vistadex; Xibradex; Zylet; Austría: 
Tobradex; Belg.: Ocubrax; Tobradex; Braz.: Tobradn D; Tobra- 
cort; Tobradex; Zylet; CanacL: Tobradex; Chile. Poentobral Plus; 
Tobradex; Tobragan D; Tobrin-D; Todexona; Ttazidex; Xoloỉ D; 
China: Dian shu (A ỉf); Jia Ming (lÈíi); TobraDex (A®®); 
Cz.: Tobradex; Denm.: Tobradex; Pin.: Tobrasone; Pr.: Tobra- 
dex; Ger.: Tobradex; Gr.: Dexamydn; Eyebrex-Dexa; Lofoto; O- 
Biotic Thilomidne Dex; Tobradex; Tobraten; Hong Kong: 
Tobradex; Hung.: Tobradex; India: FML-T; Glytob-D; LT-Cin; 
Mogitob-D; Nutob-F; Obra-D; Obra-F; Obrasone; Ocutob-D; 
Tobazon DMf; Indon.: Braliíex Plus; Isotic Tobrizon; Tobradex; 
Israel: Zylet; Ital.: Tobradex; Malaysia: Tobradex; Mex.: Isenia- 
Dex; obrydex; Obrypre; Poentobral D; Poentobral F; Tobracort; 
Tobradex; Trazidex; Trazinac; Zyleth; Neth.: Tobradex; Norw.: 
Tobrasone; N2: Tobradex; Phữipp.: Duocom; Mydexin; Myto- 
dex; Ramưex; Rapidex; Tobradex; Pol: Tobradex; PorL: Tobra- 
dex; Rus.: Tobradex (ToỗpaaeKC); Tobtasone (To6pa30H); S.Afr.: 
Tobradex; Singapore. Tobradex; Zylet; Spain: Ocubrax; Tobra- 
dex; Swed.: Tobrasone; Switz.: Tobradex; Tobraíen; Thai: 
Tobradex; Zylet; Turk.: Combidex; Ocubrax; Tobradex; UK: 
Tobradex; ukr.: Ocubrax (Ory6paxc)t; Tobradex (Toốpaaeicc); 
USA: Tobradex; Zylet; Venek: Poéntobral Plus; Tobrạcoit; 
Tobradex; Tobragan D; Todenac; Todex; Trazidex; Trazinac.

Phartnacopoeial Preparotions
BP 2014: Tobramydn Injection;
USP 36: Tobramydn and Dexamethasone Ophthalmic Oint- 
ment; Tobramydn and Dexamethasone Ophthalmic Suspension; 
Tobramydn and Fluorometholone Acetate Ophthalmic Suspen- 
sion; Tobramydn for Injection; Tobramydn Inhaỉation Solution; 
Tobramydn Injection; Tobramycín Ophthalmic Ointment; 
Tobramydn Ophthalmic Solutlon.

TosuAoxacin ỊUSAN, rlNNI

A-61827; Abbott-61827; Tosuỉloxacinè; Tosuíioxacino; Tosu- 
floxạd.nủm;jocy<t>noKcai4kiH.:
.(±)-7-(3-Árníno-Ì-pyrroỊidinyl)-l-(2,4-difluorophenyl)-6- 
fluoro-l ,4-dihydro-4-oxo-l ,8-naphthyridine-3-carboxyíic 
add.
C,9H,sF3NA=4043
CAS—  100490-36-6 (anhydrous tosuAoxaan); 108138-46-1 
(anhydrous tosufìoxacin); 107097-79-0 (tosutíỏxơdn mono- 
hydrate).
UNII — GHJ553KQPS (tosuíloxacin); 6239812J7L (tòsuííoxadn 
■ monohydrate). ' '

Tosufloxacin Tosilate I4NNMI 
A-54730; T-3262; Tosilato dè tosuAoxadno; TosuAoxacin 
Tosylaté; TosuAoxacine, Tosilate de; TosuAoxađni Tosiias; 
TosuAoxadno, tosilato de; TocyộnoKcaụnHa Tũ3M/iaT. 
Tosuíloxadn toluehe-4-sulphonate monohydrate. 
C19H,5F3N403,C7HAS,HÁ=594.6 
CAS —  115964-29-9; 144742-63-2.
UN1I —  N06NM634EH.

Profi7ẹ
Tosuũoxacin is a íluoroquinolone antibacterial with 
properties similar to those of dproQoxadn (p. 261.1). It is 
given orally as the tosilate in the treatment of susceptible 
infeaions in usual doses of 300 to 450 mg daily in 2 or 3 
divided doses.

For blepharitis, conjunctivitis, comeal ulcers, and other 
eye iníections caused by susceptible strains of baderia, eye 
drops containing 0.3% of tosuíloxadn tosilate are used. •
Reíerences.

1. Niki Y. Pharmacokineiics and saítrty assessment of tosuíloxacin tosiỉate. J 
Infcct CUtmoihcT 2002; 8: 1 -18.

2. Takaliama H. Tazaki H. TosuAoxacin tosilate-induced thrombocytopenic 
purpura. J  Ekrmatot 2007; 34: 465-7.

3. Kamiya K. (1 aỉ. Comeal deposits aítcr lopical tosuAoxadn in a pacient 
w ith  ptK)r tcar íc c re t io n . Ccmetỉ 2009; 28: 114-5 .

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. China: Ang Te (Bí#): Ci Er Tai 
(KSTkSé); Nuo  Li Si (Ì27)S): Jpn: Ozex.

T rim e th o p r im  (BAN, USAN, riNNi
BVV-56’72;. NSC-Ỉ06568; TMP; Triméthoprime; Trimethỡprh 

í tTĨum; Trimethoxyprim; Trimetopriimí; Trimetoprim; Trime- 
rtoprima; Trimetoprimas; Trimetoprym; TpnMeTOílpnM. '
■ 5-(3,4,5-Trimethòxybenzy()pyrlmidine:2,4-diamine'; :  i:'r’:J 
C,4H,8NA=2903 '
CAS-r 738-70-5 ■ J
ATC — J01EA01,
ATC Vet —  QJ01ÈA01. CU51EA01 
UNII — AN16438Y0X

NOTE. Compounded preparatíons of trimethoprim may be 
represented by the íollovving names:

• Co-trifamole {BAN)—trimethoprim 1 part and sulíamox- 
ole 5 parts (see p. 277.3)

• Co-trimazine (BAN)—trimethoprim 1 part and suUadia- 
zine 5 parts

• Co-trimoxa'zole (BAN)—trimethoprim 1 part and 
suUamethoxazoỉe 5 parts (see p. 277.3)

• Co-trimoxazole (PEN)—trimethoprim and suưamethox- 
azole.

Pharmacopoeias. In Chin., Eur. (see p. vít), Int., us, and Vừt. 
Ph. Eur. 8: (Trimethoprim). A white or yellowish-white 
povvder. Very slightly soluble in water; slightly soluble in 
alcohol.
USP 36: (Trimethoprim). w hite to cream-coloured, 
odourless crystals or crystalline .povvder. Very slightly 
soluble in water; slightly soluble in alcohol and in  acetone; 
soluble in benzyl alcohol; practically insoluble in carbon 
teơachloride and in ether; sparingly soluble in chloroíorm 
and in methyl alcohol. Store in airtight containers. Protect 
from light.

T r im e th o p r im  Sulfate ỊBANM, USAN, HNNMI
BW-72U; SuỊfătơ de ữimetoprima; Tnmethoprim Sulphate; 
Triméthoprime, Sultate de; Trimethoprimi Sulías; Trimeto- 
prim Sũltat; trimetoịsrima, : súlíato de; TpnMeTohpMMa
CynbộaT. ........... . ■■■'• ' ••
(C14H,9N A )2.H2S04=678.7 
C4S —  56585-33-2. , ■
UNII — E377MF8EÓ8. '

Pharmacopoeias. In V ữt. and us.

USP 36: (Trimethoprim Sulíate). A whíte to off-white 
crystalline powder. Soluble in water, in alcohoị, in dilute 
mineral adds, and in fixed alkalis. pH of a 0.05 % solutìon bỉ 
w ater is between 7.5 and 8.5. Store at a temperature of 25 
degrees, excursions permitted between 15 degrees and 30 
degrees.

Uses and Administration
Trúnethoprim is a diaminopyrinũdine antibacterial that is 
used for the treatment of uưections due to sensitive 
organisms, induding gastro-enteritìs and respứatory-tract 
ùiíections, and in particular for the tteatm ent and 
prophylaxis of urinary-tract iníections. For details of these 
iníections and their treatment, see Choice of Antibacterial, 
p. 172.2.

Trimethoprim is also used vvith suUonamides. The most 
common combination is co-trimoxazole (trimethoprim wĩth 
sulfamethoxazole) (p. 277.3). Other combmations are co- 
trimazme (with sulfadiazine) and co-trifamole (wlth 
sulíamoxole) (see p. 277.3); trimethoprim has also been 
used vvith sulfamerazine, sullametopyrazine, suUametrole, 
and sulfamethoxypyridazine, and, in veterinary practice, 
w ith sulfadiazine, sulíadoxine, sulíamethoxazole, and 
sulfaquinoxaline.

Trimethoprim with suIfamethoxazoIe (co-trimoxazole) 
or with dapsone is used bi the management of pneumocystis 
pneumonia (p. 567.2).

The usual oral dose of trimethoprim in acute bưection is 
100 or 200 mg twice daily; doses of 200 or 300 mg daily as a 
single dose are also used. For the dosage of trimethoprim 
w hen given vvith sulfameỉhoxazole, see under Co- 
trimoxazole, p. 277.3. Up to 20mg/kg daily may be given 
with dapsone for the treatment of pneumocystis pneu- 
monia. For long-term prophylaxis the usual dose is lOOmg 
at night.

Trimethoprim has been given inưavenously by injection 
or iníusion as the lactate although doses are in terms of the 
base. The usual dose has been 200 mg every 12 hours; initial 
doses may be higher or given more írequently in severely ill 
patients.

Care should be taken in patients with moderate to severe 
renal impairment and doses generally should be reduced.

For doses used in renal impairment, and for details of use 
in children, see p. 384.1.

Trbnethoprim vvith polymyxin B has been used topỉcally 
in the treatm ent and prophylaxis of eye iníections. 
Trimethoprim sulíate and trimethoprim hydrochloride are 
also used.

Administratỉon. SINGLE-DOSE IHERAPY. Álthough tbere are 
obvious advantages to  a single-dose regbnen, one study1 
íound that there was about a 1 in  4 risk of recurrence of 
urinaiy-traa iníection vvithin 10 days in 50 children 
given, according to age, a sbigle oral dose of 75 to 450 mg 
of trimethoprim. The problems with a sbigle-dose regimen 
were conhrmed by others2 m a study involving 344 evalu- 
ated cases of cystitis bi 306 vvomen. Only 122 of 173 cases 
treated wíth trimethoprim 320 mg as a single oral dose 
were evaluated as cured after 5 weeks, compared vvith 149 
of 171 given lỒOmg twỉce daily for 1 week (71 versus

The Symbol t  denotes a preparation no longer actively marketed
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87%). Again, these results suggest tha t about 1 patient in 
4  vvould have to be re-ưeated.

1. Nolan T. t í  aì. Sỉnglc dose triinethoprỉm for urìnary tract tnĩeclỉon. Anh  
Dừ Chad 1989; 64: 581-6.

2. ỏ sterbcrg  H. rt al. EÍDcacy QÍ singte-dov: vcrsuí scven-day trimethoprim  
trẹatm ent of cystỉtỉỉ ỉn women: a randonúaed doubỉe*blind study. J  Iĩtfttt 
DÙ 1990; 161: 942-7.

Administration in children. Trímethoprim may be used in 
childien ỉor the ơeatm ent of iníections caused by susceptí- 
ble organisms. Although in the UK, trimethopriin is only 
licensed ỉor oral use in those 6 weeks of age and older, the 
BNPC provides the íollovving dose recommendations:
For tre a tm e n t  o i  urinary- or respữatory-tract iníections:
• neonates: initially 3 mg/kg as a single dose, followed by 1 

to 2 mg/kg tvvice daily
• children hom  1 month of age: 4 mg/kg (to a maximưm of 

200 mg) tvvice daily
OT
children 6 weeks to 6 months of age: 25 mg tvvice daily 
children 6 months to 6 years o! age: 50 mg tvvice daily 
children from 6 yeais of age: 100 mg twice daily 

For the p rophy lax is  of urinary-tract inlections:
• neonates and children: 2mg/kg (to a maximum of 

lOOmg) at night

Administration in renal impairment. Oral doses of tri- 
methoprim should generally be reduced in patients with 
moderate to severe renal impairment according to the esti- 
mated glomerular Bltration rate (eGFR):
• eGFR 15 to 30 mL/minute per 1,73m2: normal dose íor 3 

days reduced to one-haU thereaher
• eGFR below 15mL/minute per 1.73m2: halí the normal 

dose ừom  the start of ưeatment
Plasma concemrations should be monitored in patients with 
severe renal impairment.

Adverse Eíỉects and Treatment
Trimethoprim is reasonably well tolerated in general, and 
the most ừequent adverse e£fects at usual doses are pruritus 
and rash (in about 3 to 7% of patíents) and mild 
gasưointestứial disturbances induding nausea, vomitìtìg, 
and glossitis. Adverse eííects, including hypersensitivity 
reactions, are more common in patients vvith ATDS, about 
5Ọ to 60% of whom will need to change their ơeatm ent due 
to adverse eữects.

Rarely, more severe effects have been reported. 
Suưonamide-Iike skin reactions induding exíoliative 
derm atitis, erythem a m ultiíorm e, S tevens-Iohnson 
syndrome, and toxic epidennal necrolysis have occurred. 
Disturbances of liver enzyme values and cholestatic 
jaundice have been assodated with tximethoprim. Rises in 
serum creatinine and blood-urea nitrogen have been 
reported although it is undear w hethei this represents 
genuine renal dysíunction or inhibition of tubular 
secretion of creatinine. Photosensitivity has been reported. 
Fever is not uncommon but occasionally hypersensitìvity 
reactions may be severe and anaphylaxis and angioedema 
have been reported. Cases of aseptic meningitis have also 
occurred.

Trimethoprim may cause a depression of haematopoiesis 
due to  interỉerence oỉ the diug in the metabolũm o i  ỉolic 
add, pardcularly when given over a prolonged peiiod or in 
high doses. This may manỉíest as megaloblastic anaemia, or 
as thrombocytopenia and leucopenia; methaemoglobin-
aemia has also been seen. Folinic add may be given to 
counter this eHect; for details of the íolinic aaid dose 
regimen, see Uses and Adminisơanon of Folinic Add, 
p. 2067.1. Trimethoprim is teratogenic in animak.

For íurther iníonnation ,on the adverse eữects of 
trimethoprim when used with sulfamethoxazole, see Co- 
trimoxazole, p. 278.3.

Effeds òn ihe eyes. There have been isolated reports of 
bilateral anterior uveitis assodated with trimethoprim.1"4 
The reactioh has recurred on rechallenge with trimetho- 
prim.'-2 In one case a patìent developed uveitis after co- 
trimoxazole, and subsequently uveitis with retìnal 
haemorrhage after tximethoprim alone.5 In one report,2 
uveitis vvasạssoóated with arthritis and Stevens-Johnson 
syndrome.

1. Gilroy N. t í  aỉ. Trúnethoprini-induced aseptỉc racningítis and uveỉús. 
Lanat 1997; 3JO: 112.

2. Arola o , t í  ai. A ithiỉtíỉ, uveỉtỉa. and Stevens*John5on syndrome ỉnduced 
by a im etbopiim . Lanca 1998; 351: 1102.

ỉ .  Krisrtnsson JK. tíaL  Bỉlateral anterỉor uveins and rednal haemorThages 
alte r adm ininration of crimethopdm. Acta Ophthaỉmol Samd 1997; 75: 
314-15.

4. Pathak s, Power B. Bilateral acute anterior uveỉtís as a side e ỉíe a  of 
tnm ethopiim . Eyt 2007; 21: 252-3.

Hyperkolaemia. Hyperkalaemia i$ a common complica- 
tion o i  both high- and standard-dose trimethoprim ther- 
apy,1 and in some cases may be serious or liíe-threatening. 
The drug is thought to have potassium-sparing properties 
similar to amiloride, with hyperkalaemia usually develop- 
ing In the Brst 3 to 10 (usually 4 to 5) days of therapy.

Although dinically im poitant hyperkalaemia may develop 
in the absence of any predisposing factors, those at highest 
risk appear to be patients wỉth renal impairment or other 
conditions aữecting potassium homoeostasis (such as 
hypoaldosteronism), those taking other potassium-aỉtering 
medications (induding ACE inhibitors, NSAIDs, and potas- 
sium-spaiing diuretics), or those taking high doses of tri- 
methoprim.

1. Peraaella MA. Trimethoprim-lnduccd byperkalaemla: dlnical da ta. 
mechanỉsm, prcvendon and management. Druý Sạfety 2000; 22 :227-36 .

Precautìons
Tiimethoprim should not be given to patients with a history 
of hypersensitivity to the drug, and it should be stopped ư  a 
rash appears. Care is necessary in giving trimethoprũn to 
patientỉ with renaỉ impairment to avoid accumulatỉon and 
toxidty: it should not be given in severe renal impairment 
unless blood concenưations can be monitored. It should be 
used vvith caution in patients with severe hepatỉc damage as 
changes may occur in the absorption and metabolism of 
trimethoprim.

It is suggested that regular haematological examination 
should be made during prolonged courses o{ ưeatm ent 
although the BNF considers evidence of theữ practical value 
to be unsatisỉactory; patients or their carers should be told 
how to recognise signs of blood toxidty and should be 
advised to seek immediate medical anention if symptoms 
such as íever, sore throat, rash, mouth ulcers, purpura, 
bruising or bleeding develop. Trimethoprim should not 
usually be given to patients with serious haematological 
disorders and particularly not in megaloblastic anaemỉa 
secondary to íolate depletion. Care should be taken in 
patients with actiial, orpossible, íolate deíiciency and use oỉ 
ỉolinic add should be considered. Trimethoprím should be 
avoided during pregnancy. Elderly patients may be more 
susceptible to adverse eữects and a lower dosage may be 
advisable.

Trimethoprim may interíere with some diagnostic tests, 
induding serum-methotrexate assay wherc dihyđroíolate 
reductase is used and the Jaffé reaction for creatinine.

For íurther inỉormation on precautíons íor trimethoprim 
given with sulỉamethoxazole, see Co-trimoxazole, p. 279.1.

Breast feedirtg. Trimethoprim appears in breast miỉk and 
the u s  licensed product mformation has stated that care is 
required when it is used in breast-ỉeeding mothers.

The last available guidelines bom  the American 
Academy of Pediatrics considered trimethoprim, when 
given with sulfamethoxazole. to be compatíble with breast 
íeeding.1

1. American Acadcmy of Pcdlatrics. The tn m te r  oi drugi and  other 
Chemicals ỉnto hum an mỉlk. M iđ tr ia  2001; 108: 776-89. [Retỉred May 
2010] Correctỉon. ibiđz 1029. Àlso available at: http*.//aappoỉỉcy. 
aappublications.org/cgj/comem/fuD/pediattics%3b 108/3/776 (accessed 
28/05/04)

Fragile X syndrome. A waming that trimethoprim and 
other lolate antagonists should be avoided in children 
with the hagile X chromosome, which is assodated with 
mental retardation and is íolate sensitive.1

1. Hecht F, Glover TW. A ndbỉo tỉa  conuining trimelhoprim  and the ỉragUe 
x chromosome. N £<ị j / J  Mtd  1983; 308:285-6. .

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classiũes trimethoprim as 
porphyrinogeniq it should be prescribed only íor compel- 
ling reasons and precautions should be taken in all 
patients.1

1. The Drug Database for Acutc Porphyria. Available ac  http ://w w w . 
drugs-porphyiia.org (accessed 15/08/11)

Interactions
Trimethoprim may increase senirn concentrations of some 
đrugs, induding phenytoin, digoxỉn, procainamide, rosigli- 
tazone, and repaglinide. potentiating theữ eHect. This may 
be due to competitive inhibition of renal excretion, 
decreased metabolism. or both. It has been suggested that 
trimethoprim may potentiate the effeas oí warfarin. 
Trimethoprim has been reported to reduce the renal 
excretion and increase blood concentrations of zidovudine. 
zaldtabine. and lamivudine. Trimethoprim and dapsone 
increase each otheris serum concenơations, whereas 
riíampidn may decrease trimethoprim concentratìons.

An increased risk of nephrotoxidty has been reported 
with the use of trimethoprim or co-trimoxazole and 
ddosporin. Inữavenous use of trimethoprim and sulỉona- 
mides may reduce ddosporin concenưations in blood. 
Hyponatraemia has been reported in patients given 
trim ethoprim  w ith diuretics. An increased risk of 
thrombocytopenia has been seen in elderly patients given 
co-trimoxazole with diuretics, although it is undear which 
component of the antíbacterial is responsible.

Use of trimethoprim with other depressants of bone 
maưow íunction may increase the likelihood of myelosup-

pression, and there may be a particular risk of megaloblastic 
anaemia if it ỉs given w ith other ỉoỊate inhibitors, such as 
pyrimethamine or methottexate.

Sévere hyperkalaemia has been noted in patients given 
trimethoprim (or co-trimoxazole) with an ACE inhibitor.

Antimịcrobial Adion
Trimethoprim is a dịhyđroíolate reductase inhibitor. It 
inhibits the conversion of baderial dihydroíolic add to 
tetrahydroỉolic add  vvhich is necessaiy for the synthesis of 
certain amino adds, purines, thymidine, and ultimately 
DNA. It acts in the same metabolic pathvvay a$ the 
sulỉonamides. It exerts its selective action because of a far 
greater aíBnity for the bacterial than the mammalian 
enzyme. Trimethoprim may be bacteriostatic or baaeriddal 
depending on grovvth conditions; pus, for example, may 
inhibit the action of trimethoprim because of the presence 
of thymine and thymidine.

Spcctrum of activity. Trimethoprim is active against many 
Gram-negative and Gram-positive aerobes, as well as some 
protozoa. The ỉollovving spedes are usually susceptible (but 
see also Resistance, below).
• Many Gram-positive cocd are sensitive, including 

Staphyỉococcus aurcus. sưeptococd induding Strcptococcus 
pyogena, Str. pneumoniae (although resistance has been 
reported worldwide), and the vỉridans streptococd, and 
to a variable extern enterococci, although their 
sensitivity is reduced in the presence of ỉolate. 
Trimethoprim is bacteriddal against most strains of 
Listeria monocytogenes and some strains o{ Nocardia spp. 
are susceptible.

• Other sensitive Gram-positive organisms indude strains 
of Listeria, Coiynebacterium diphtheriae. and the Gram- 
positive badlỉi.

• Among the Gram-negative organisms, most of the 
Enterobacteriaceae are susceptible, or moderately so, 
induding Citrobacter, Enterobacter, Eschtrìchia, HaỊhia, 
Kltbúella, Proteus, Providencia, Salmontlla, Serratia, 
Shigella, and Yersinia spedes. Vibrìo cholerat are generally 
susceptible but resistant strains are well documented. 
Hữímơphilus influenzae and H. ducreyi are usually 
susceptible, however, H. ducriyi strains wìth increased 
resistance to  trim ethoprim  have been reported. 
Pathogenic Ntừserìa spp. are moderately resistant, while 
strains o{ Helicobacter pylorí, Moraxella catarrhalừ, Psĩudo- 
mơnas acruginosa, and BactcToides spp. are generaUy 
resistant.

• Anaerobic spedes are usually resistant.
• Chlamydiactac, Mycopỉasma. and UTtapỉasma spedes and 

Trepơnema pallidum axe generally resistant.
• Mycobacteríum tubercubsìs and M. hatmophilum are 

resistant although M. marínưm may not be.
• Trimethoprim has some activìty against Pneumocystis 

ịừavtdi and against some protozoa such as Naegleria, 
Plasmodium, and Toxoplasma.

Activity vnth other antimicrobials. Because theừ modes of 
action are complementary, aílecting diííerent stages in 
ĩolate metabolism, a potent synergistic eữect exists between 
trimethoprim and sulỉonamides against many organisms in 
vitro.

Fixed-dose combinations of trimethoprim w ith various 
sullonamides are available, of which co-trimoxazole 
(tiimethoprim w ith su!famethoxazole in a 1:5 mixture) is 
the most widely used. Foĩ iu rther details on the 
antimĩcrobial action of co-triznoxazole, see p. 280.1.'

Synergy has also been reported with riỉampìdn, and with 
the polymyxins.

Resừtance. Resistance to tximethoprim may be due to 
several mechanisms. Clinỉcal resistance is oíten due to 
plasmỉd-mediated dihydroỉolate reductases that are resis- 
tant to trimethoprim: su ch genes may become incorporated 
into the chromosome Via transposons. Resistance may also 
be due to overproduction of dihydroíolate reduaase, 
changes in ceD permeability, or baaerial mutants which are 
intrinsically resistant to trimethoprim because they depend 
on exogenous thym ine and thymidlne for grornh. Despite 
íears of a rapid increase in resistance if trimethoprim was 
used alone there is little evidence that this has been any 
worse than in  areas w here it has been used with 
sulíonamides. Nonetheless, trimethoprim resistance has 
been reported in  m any spedes, and very high Êrequendes of 
resistance have been seen in some developing countries, 
paiticularly among the Enterobaaeriaceae.

Reíerences.
1. Huovinen p, tí  ai. Trimethoprim and suỉỉonamỉde resỉsiance. Anủmierob 

Agents Chcmoiher 1995; 39ĩ 279-89.

Pharmacokinetics
Trimethoprim is rapidly and almost completely absorbed 
hom  the gastrointestinal t r a a  and peak concentrations 
occur about 1 to 4 hours after an orãl dose; peak plasma 
concentrations of about 1 microgram/mL have been 
reported after a single 100-mg dose. About 45% Is bound

All cross-reíerences reíer to entries in Volume A
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to plasma proteins. Trúnethoprim is widely distributed to 
various tissues and Eluìds induding kidneys, liver, lung and 
bronchial secretions, saliva. aqueous humour, prostatic 
tissue and fluid, and vaginal secretions; concentrations in 
many of these tissues are reported to be higher than serum 
concentrations but concenơatíons in the CSF are about one- 
quatter to one-halí of those in serum. Trimethoprim readily 
crosses the placenta and it appears in breast milk. The haU- 
liỉe is about 8 to 10 hours in adults and somewhat less in 
children, but ỉs prolonged in severe renal impairment and in 
neonates, vvhose renal íunction is inunature.

Trimethoprim is excreted mainly by the kidneys through 
glomerular ũltrarion and tubular secretion. About 10 to 
20% o! trimethoprim is metabolised in the liver and small 
amounts are excreted in the faeces Via the bile, but most, 
about 40 to 60% of a dose, is excreted in úrine, malnly as 
unchanged drug, w ithin 24 houts. Trimethoprim is 
retnoved frotn the blood by haemodialysls to some extern.

Preparations
Proprietary Preparationỉ (details are given in Volume B)

Singie-ingredient Preparations. Austral.: Alprim; Triprim; Aus- 
tria: Iníectotrìmet; Motrim; Solotrimt; Triprim; Cz.: Triprim; 
Denm.: Trimopan; Fin.: Trimetin; Trimext; Trimopan; Ger.: 
IníeaoTrimet; Hong Kong. Primsol; IrL: Monotrim; Trimoptin; 
Malaysiar. Alprimt; NZ: TMP%'Pol.: Trúnesan; Urotrìm; S.Afr.: 
Puriumt; singapore: Alprim; Spain: Tediprima; Swed.: Idotrim; 
Thai.: Trimethop; Unseptt; UẠE: Trimol-A; UK: Monotrìm; 
Trimopan; USA: Primsob Proloptun; Trimpex.

Muhi-ingredienl Preparationi. Arg: Ádrenol; Bacti-Uril; Bacticel; 
Bactrim Balsamico; Bactrixn; Cptrizol-G; Danlerane; DosulSn 
Bronquial: Dosulũn Fuette; Enterobacticel; Neoítalm Dexa; 
Neoítalm; Neolag; Netocur Balsamico; Netocun Meumobacticel; 
Novidrine; Rưaprim; Sulíagrand; Trimepol Df; Trũnepolt; Tri- 
tenk; Urisept NF; Austral: Bactrim; Resprim; Septrin; Trim- 
oxazolef; Austria: Bactrim; Cotribene; Eusaprim;- Lidaprim; 
Oecotrimt; Beỉg.: Bactrim; Cotrimt; Eusaprim; Polytrím; Braz.: 
Assepium Balsamico; Assepium; Bac-Sulfitrin; Bađarr Bacpro- 
tìnf; Bacteraún; Bactrim; Bacưisan; Bactrizol+: Bactropin; 
Batrox; Belfactrim F; Benectrin Balsamico; Benectrin; Diazol; 
Dientrin; Dispeptrint; Ectrin Balsamico; Ectrin; Gamactrint; 
Imunepmnt; Iníectrin; Metoprin Balsamicot; Metoprin; Neo- 
trin; Pulkrint; Qưtrim; Roytrin; Selectrln Balsamico; Selectrint; 
Teutrin; Tricban; Triglobe; Trimexazol; Uroctrim; Uropolt; 
Canad.: Apo-Sulfatrim; Novo-Trimel; Nu-Cotrimox; PMS-Poly- 
trimethoprim; Polytrim; Protrin; Sepưa; Trisuưa; chile: Bacter- 
ol; Bactrimel; Entero Midnovo; Septrin; Trelibec; Uro-Midno- 
vo; China: An Li Kang ($3ZđỄ); Fu Fang XinNuo Ming Pian 

Kui jían (SM); Morbưũrb Nuo Da
Ming (®ìẳsẫ); Ou Un (Rífr); Pixian (ỈÍE5fe); Xiaoke ($?']); 
Xindabao (Srìẳâí); Yu An u Qing (3L3:jtỉfi); Zengxiao Lian- 
huangpian (i#3r®Ễ9t); Cz.: Biseptol; Bismoralt; Primotrent; 
Sumetrolim; Fùu: Cotrim; Ditrim; Trimetm Duplot; Fr.: 
Bactrim; Ger.: Berloddt; Cotrim-Diolan; Cotrim; CoưimHeíat; 
Cotrimhexalt; Cotrúnox-Wolfft; Cotrimstadat; Drylint; Eusa- 
prim; Kepinol; TMS+; Gr.: Bactrimel; Bĩoprim; Blaxezan; Blex- 
on; Epahol; Lidaprim; Oradin,- Santaturin; Septrin; SoUoton; 
Stremycil-T; Sunicol; Trilogan; Ylesưom; Hong Kong: chemo- 
prim; Cotrim; Dhatrin; Letus; Iidaprim; Resprim-1-; Septolt; 
Septrin+; Suprimt; Synco-SMZTt; Trimetrint; Trisult; Uni-Sul- 
Eaprimt; Hung.: Cotriphann; Sumetrolim; ĩndia: Alcorim-F; 
Antrima; Aubril; Bactrim; Cadlprim; Chemotrin; Ciplin; Coli- 
zole; Conina; Cotribid Kid; Cotrimox; Cotrizole; Kombina; L- 
Trim; Larprún; Methoxapiim; Moly Kid; Mountrim; Neoprim; 
Okatrim DS; Oriprim-P: Oriprim; Otrim: Sepmax; Septran; 
Supristol; Tabrol; Trisulíose; Indon.: Bactoprim Combi; Bactri- 
cid; Bactrim; Bactrizol; Cotrimt; Cotrúnolt; Dotrim; Dumo- 
trimt; Eiphatrlm; Ikaprim: Iníatrlm; Kattrim; Lapikot; Licopri- 
ma; Meditrimt; Meprotrin: Moxalas: Nuíaprim; Onoprũn; 
Pehatrira; Primadex; Primazole; Prirasulíon; Sanprima; Septrin: 
Spearem; Sulprirat; Sultrimmixt; Trimezol; Triminext; Tri- 
moxsul; Trixzolf; Trizole; ulíaprimt; Wiatrim; Xepaprim; Zol- 
trim; Zultrop; IrL: Septrin; Israel: Diseptyl; Resprìm; Septrin;
Ital.: Bactrim; chemitrim; Eusaprimt; Jpn: Bactramin; Baktar; 
Malaysia: Badn; Bactrim; Balín; Beaglobe; Chemix; Cotrinv 
Oítalmotrim; Resprimỷ; Trimexazole; Trizine; Truole; Mex.: 
Andoprimt; Anitrim; Apo-Trinelax; Bacpiryl; Baaelan; Bac- 
tericf; Bactidet; Bactilen; Bactiven Bactrim Compositum; 
Bactrim; Bactropin; Bateral; Batrizol; Bioprim; Bisultrũn; Bro- 
gamax; Denrin; Dibaprim; Ectaprim; Esteprim; Eutrim; Partro- 
pin; Fectri; Guayaprin; Kaltrim; Maxtrim; Metoxiprim; Mix- 
ange; Neoíatrim; Octex; Octiban; Odisullan; Pisaoinat; 
Polibatrin; Pribaq Protaxolt; Protrim; RUaprim; Sadodn; 
Septrin; Servitrim; Soltrim; Sullawal; Sulloid Trimetho; Sulỉort; 
Sulprim; Sultral; Thriazob Tribakin; Trimetoger; Trimetox; Tri- 
mexazol; Trimexole Compositum; Trimexole; Trimzol; TS-Baq 
Vanadyl; Neth.: Bactrimel; Udatrimt; Polytrim; Rokiprim; 
Norw.: Bactrim; NZ: Apo-Sul£aưimt; Deprim: Trisul; Phũipp.: 
Baddal; Bactilỉe; Bactrim; Bactrìnol; Bacxab Baczolef; Bantizob 
Chromo-Z; Combi-Methoxan; Comsid; CostazoleỶ; Cozolet; 
CTR; Doctrúnox; Drilozole; Embatrim; Eedimed; Forteprim; 
Frocimole; Globaxol; Ivatrimt; Kassemox; Kathrex; U aorat; 
Macromed; Moxadden; Moxzole; Neotrim; Onetrim; Oprizolet; 
Pediatrim; Prizogen; Procon Renatrim; Rimezone; Rotrace; 
Scribdn; Septrin; Suprex; SyltriBl; Syndal; Synermed; Timizol; 
Tricomed; Triíoram; Triglobet; Trim-S; Trimephan Trũnetazole; 
Trinũtrix; Trimocom; Trimoxis; Triphlmox; Trizine; Trizole; 
Xanazole; Zamboprimf; Zolmed; Pol.: Bactrim; Biseptol;

Septrint; Two-Septol; Port.: Bactrim; MicrocetúnỶ; Ottalrao- 
trìm; Septrin; Rus.: Bactrim (EaKipHM); Biseptol (EHcciTToa); Bri- 
leseptol (EpHỘecernxra); Cotrimol (KoTpHMoa); Cotriphacm 
(KorpHỘapM); Groseptol (rpoceirmn); udaprim (JlHnanpHM)t; 
Oriprim (OpnnpHM); Rancotrim (PaBKơipHM)t; Sumetrolim 
(CyMeipcuntM); S.Afr.: Acucot; Adco-Bencole; Bactrim; Casicot; 
Co Trim; Cocydalt; Cozole; Doctrim; Durobac Dynazole; Bvi- 
trim; Lagatrim; Meditrũn; Nucotrim; Purbac Septran; Spectrim; 
Trimethox; Trimzolt; Trixazole; Ultrasept; Xerazole; Singapore: 
Apo-Sulfatrim; Badn; Balin; BS; Chemix: Co-Trimexazole; 
Dhatrin; Mortin; Prinưole; Suprim; Synco-SMZT; Trũnaxazole; 
Trizine; Spain: Bactopumoa' Balsoprim; Bronco Aseptílex 
Fuenef; Broncovin Bronquidsteinat; Bronquỉdiazina CR; 
Bronquimart; Cotrazolf; Eduprim Mucoliticot; Momentolt; 
Ohalmotrim; Otix; Septrin; Soltrim; SwetL: Bactrim; Eusaprim; 
Switz.: Bactrim; Cotrim; Escoprừn; Lagatrim: Nopữ; Thaú: 
Actm; Actrim; Addtrim; Agsulía; Babytrim; Badn; Bactin; Bac- 
toprim; Bactrim; Baczole; Co-Fatrim; Co-Stan Co-Taslan; Co- 
Tri; Co-Trũned; Co-tromoxazolef; Comox; Comoxole; Con- 
primf; Coprim; Cotamox; Cotrim,- D-Med; GPO-Trim; Heroce- 
tine-D; KB Famate; Ko-Capt; Ko-Kuref; Ladart; Lastrim; 
Letust; M-Moxa; M-Trim; Mano-Trim; Maxitrm; Maxtrim; 
Medcotrún; Mega-Prim; Metrim; Metxaprim; Mezine; Myco- 
samthong; Pantrìm; Patartũn; Po-Trim; Spectrim; Suỉbacut; 
Suhometh; Sulprim; Suntrìm; Sutrim; Tactrim; Tampo; Toprim; 
Trifátrim; Trimexazole; Triprimt; Trixzolf; Ximeprim; Zoleprim; 
Turk.: Bactrim; Bakton: Co-Tripirim; Cotriven Kemoprim; 
Metoprim; Mikrosid; Oítalmotrimt: PolydUinet; Polytrim; 
Septrin; Suưaprim; Sulíatrimt; Triỉen; Trimoks; UAE: Tlimol; 
UK: Fectrim; Septrin; Ukr.: Bactrim (EarrpHM); Biseptol 
(SHceimMi); Grọseptol (rpoceimui); Soluseptol (CoinocenTOn); 
Sumetrolún (CyMCTponHM); USA: Bactrim: Cotrimt; Polytrim; 
Septra; SMZ-TMP; Sullatnm; Veneí: Bactrimeb Co-Sultrin; 
Forcrim; Trùnecon Tripur.

Pharmacopoeial Preporaiions
BP 2014: Co-trimoxazole Iníusion; Co-trimoxazole Oral 
Suspension; Co-trimoxazole Tablets; Dispersible Co-trimoxazole 
Tablets; Paediatric Co-trimoxazole Oral Suspension; Paediaữic 
Co-trũnoxazole Tablets; Trimethoprũn Oral Suspension; Tri- 
methoprim Tablets;
USP 36: Polymyxin B Sulíate and Tiimethoprim Ophthalmic 
Solution; Sulỉamethoxazole and Tnmethoptim Injection; 
Sulfámethoxazole and Trimethoprũn Oral Suspension; SuUa- 
methoxazole and Trimethoprim Tablets; Trimethoprim Tablets.

Troleandomycin IBAN, USAN, ríNNi
NSC-108166; Trracetyloleandomydn; Troleandomicina; Tro- 
leandomisin; Troiéandomycine; Troleandomycinum; Tro- 
leandomysiini; TponeaHẠOMMụMH.
The triacetyl ester of oleandomycin .
CpHpNO.s^M.O 
CAS — 2751-09-9.
ATC —  J01FA08.
ATC Vet —  QJ01FA08.
UNII — C4DĨ64560D.

Pharmacopoeias. In Fr.

Prọfi7ẹ
Troleandomydn is a prodrug of the macrolide antibacterial 
oleandotnydn that has actions similar to those of 
erythromydn (p. 291.2). It has been given orally in  the 
treatment of susceptible iníections although more eííectìve 
antibaaerials are generally preíerred.

Preparatíons
Proprietory Preparalions (details are given in Volume B) 

Single-ingredient Preparatioru. ItaL: Triocetint; Turk.: Tekmisin.

Tulathromycin IUSAN, riNN)

CP-472295 • (component A); CP-547272 (component B); 
Tulathromycine; Tulathromycinum; Tulaữomicina; Ty/iaĩpo-
MMựMH.
C«|HwN30,2=806.1
CAS —  217500-96-4 (component A); 280755-12-6 (componenc 
B).
ATC Vet — QJÓlFA94. ; ,
UNII — 0839113422 (tolathromyãn); 897A3KN7AP (tụỊọthr̂  
mycin component A); T5PDD839DA (ulathromỳan cómpch, 
nént B) . "! -

NOTE. The name Draxxin has been used as a trade mark for 
tulathromydn.

Prọ/Ị7e
Tulathromycin is a macrolide antlbacterial used in 
veterinary medidne ior the treatment of susceptible 
iníections in cattle and pigs.

Tylosin IBAN. rlNNÌ

Tllosínạ; Tilozin; Tylosiini; Tylosine  ̂ Tylosinum; Tylozyna;
THP03MH..........  ........
^6^77^0,7=916.1 -
CAS —  1401-69-0.
ATC Vet —  QJ01FA90; QJ51FA90.
UNII —  YEF4JXN031. .
Pharmacopoeias. In Eur. (see p. vii) and us. both for 
veterinary use.
Ph. Eur. 8: (Tylosin for Veterinary Use; Tylosin BP 2014; 
Tylosin BP(Vet) 2014). A mixture of màcrolide antibiotics 
produced by a strain of Streptomyces ỷradiae or by any other 
means. The main component of the mixture is tylosin A, but 
tylosin B (desmycosin), tylosin c (macrodn), and tylosin D 
(relomydn) may also be present. An almost vvhite or slightly 
yellow powder. slightly soluble in waten freely soluble in 
dehydrated alcohol and in dỉchloromethane. It dissolves in 
dilute Solutions of mineral adds. A 2.5% suspension in 
water has a pH of 8.5 to 10.5. Protect ừont light.
USP 36: (Tylosin). A macrolide antibiotic substance or 
mixture of such substances produced by the grovvth of 
Streptomyces ỷrađiae or by any other means. A white to buữ- 
coloured powder. Slightly soluble in water; soluble in 
alcohol, in amyl acetate, in chỉoroỉoim, and in dilute 
mineral adds; freely soluble in methyl alcohol. It loses not 
more than 5% of its vveight on drying. P ro tea from ỉight, 
moisture, and temperatures exceeding 40 degrees.

Tylosin Tartrate ỊBANM, riNNMi

Tartrato de tilosina; Tilosina, tartrato de;-Tìloan-tartarát; 
Tylosiinitartraatti; Tylosin tartarát; Tylosine, Tartrate de; 
Tylosini tartras; Tylosintartrat; Tylozyny vviniần; .Tn/i03MHa 
TapĩpaT.
(Ó6H77N0,7)2,C(HA=19823 
CAS —  1405-54-5. 
u m  — 5P4625C51T.

Pharmqcopoeias. In Eur. (see p. vii) and u s  for veterinarỵ 
use.
Ph. Eur. 8: (Tylosin Tartràte íor Veterinary Use; Tylosin 
Tartrate BP 2014; TylosinTartrate BP(Vet) 2014). An almost 
white or slightly yeIlow hygroscopic powder. Freely soluble 
in water and in dichloromethane; slightly soluble in 
dehydrated alcohol. It dissolves in  dilute Solutions of 
mineral adds. A 2.5% solution ỉn vvater has a pH oỉ 5.0 to 
7.2. Store in airtight containers. Protect from light.
USP 36: (Tylosin Tartrate). A tartrate of a mixture of 
macrolide antibioúc substances, or the mixture of such 
substances, produced by the growth of Streptomyces ỷradiae, 
or by any other means. Its potency is not less than 
800 miơograms oí tylosin per mg, calculated on the dried 
basis.
An almost white or slightly yellow, hygroscopic powder. 
Freely soluble in water and in dichloromethane; slightly 
soluble in alcohol. It dissolves in dilute Solutions oỉ mĩneral 
adds. pHof a 2.5% solutíon in wateris between 5.0 and 7.2. 
Store in airtight containers at a temperature o{ 25 degrees, 
excursions permitted between 15 degrees and 30 degrees. 
Proted from light.

ProỈỊ‘Ịe
Tylosin is a macrolỉde antlbaaerial vvith actỉons similar to 
those of erythromydn (p. 291.2). Tylosin and its phosphate 
and tartrate salts are used in veterinary medidne In the 
prophylaxis and treatm ent of intedions caused by 
susceptible organisms.

Tylosin and tylosin phosphate have been added to animal 
ỉeeding stuHs as grovvth promotors for pigs.

Tylvalosin Tartrate ỊUSAN, ríNNMi 
Acetyl. Isovaleryl Tylosin Tartrate; Acetylisovaleryltylosin 
Tartrate; Tartrato 'de tilvalosina; Tytvalosine, Tartrate de; 
.Tydvalosim Tartras; TkuibBanb03MHa TapĩpaT. 
.(4/?,5S,6S,7fi,9/?,11f.t3f,1 SÍ?,16fi)-15-{[(6-Deoxy-2,3-di-0- 
methyl-ịỉ-D-alỉopyranosyl)oxy]methyỉ}-6-({3,6'dideoxy-4^3- 
[2,6-dideoxy-3-C-methyl-4-0-(3-methylbutanoyỉ)-Q-L-7/bo- 
hexopyranosyl]-3-(diméthylamino)-p-p-glucopyranosy(} 
oxy)-ì 6rethy[-5,9,l 3-trimethýl-2,10-dioxo-7-(2-oxoethyl)oxa- 
cỳdohexadéca-ThlS-dien-A-yl acerate (2/?,3Ạ)-2,3-dihydrox- 
ybutanedioate 
CsbH^NOhpA H A
C4S -  63409-12-1 (tytvabsin}; 63428-13-7 (tylvabsìn tartrate). 
ATCVet —  QJ01FA92 r” 
u m  —  AL5667FY0W.

The Symbol t  denotes a preparation no longer actively marketed


