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Preíace

Preíace

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

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

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

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

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

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

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

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

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

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

• revised paracetamol nomograms for the treatment of paracetamol 
poisoning

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

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

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

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

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

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

London, February 2014
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A guide to Martindale

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

• G eneral index . To make the íullest use of the contents of Martindale 
the general index should always be consulted. The exhaustive index, 
prepared from over 175,000 entries, including entries for drugs
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(approved names, synonyms, and Chemical names), preparations, 
pharmacological and therapeutic groups, and clinical uses (disease 
treatment revìews). As in previous editions, the index is arranged 
alphabetically 'word-by-word' ratherthan 'letter-by-letter'. The index 
indicates the column in which the relevant entry appears as well as the 
page and in vvhich volume the entry may be íound. To improve clarity 
and the ease of location of index entries, long Chemical names have 
been omitted írom the index.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Solubility . The ũgures given for solubility in each monograph have 
generally been obtained írom the major pharmacopoeias in which the 
substance is described, but should not be considered absolute. Unless 
othenvise indicated in the text, the hgures are for solubility at 
temperatures between 15 degrees and 25 degrees. The inỉormation
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usually relates to w /v  solubilities but in  some cases is v/v if the monograph 
substance itselỉ is a liquid. Where solubilities are given in words, the 
folIowing terms describe the indicated solubility ranges:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Contracted Name Chemical Name

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

aeeglumate rac-hydrogen Af-acetylglutmate

aceponate acetate (ester) and propionate (ester)

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

aceturate //-acetylglycinate

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

acistrate acetate (ester) and stearate (salt)

acoxil acetoxymethyl or (acetyloxy)methyl

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

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

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

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

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

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

aritox ricin A chain-MAB ìmmunotoxine

aspart 28B-L-aspartic acid-

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

beloxil benzyloxy

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

besilate (besylate) benzenesulfonate

betadex P-cyclodextrin

bezomil (benzoyloxy)methyi

buciclate /ranj-4-butylcyclohexanecarboxylate

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

buteprate butyrate (ester) and propionate (ester)

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

caproate hexanoate

carbesilate 4-suIfobenzoate

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

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

cipionate (cypionate) cyclopentabepropionate or 3-cyclopentylpro- 
panoate

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

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

dosilate (dosylate) 4-chlorobenzene-1 -sulíbnate

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

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

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

and Groups

Contracted Name Chemical Name

crosCumaril (2£)-but-2-enedioyl

cydam ate cyclohexylsulfamate

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

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

deanil 2-(dimethylamino)ethyl

decil decyl

deíalan des-1 B-i-phenyIalanine-insulin

detemir tetradecanoyl

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

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

didbate dicyclohcxylmethyl carbonate

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

digolil 2-(2-hydroxyethoxy)ethyl

diolamine 2,2’-azanediyldiethanol or diethanolamine

docosil docosyl

dofosfate octadecyl hydrogen phosphate

ecamate IV-ethylcarbamate

edamine ethane-l,2-diaminc or ethylenediamine

edetate ethylenediamine-AWN5V'-tetra-acetate

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

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

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

enantate (enanthate) heptanoate

enbutate acetate (ester) and butanoate (ester)

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

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

esilate (esylate) ethanesulíonate

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

etabonate (ethoxycarbonyl)oxy (=ethyl carbonate)

etilsulíate ethyl sulíate

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

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

fostedate tetradecyl hydrogen phosphate

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

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

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

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

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

g lu tam er glutaraldehyde polymer

guacil 2-methoxyphenyl

hem isuccinate hydrogen butanedioate

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

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

hyclate monohydrochloride hemi-ethanolate heraihy- 
draté

hydroxynaphtoate 3-hydroxynapthalene-2-carboxylate

isetionate (isethionate) 2-hydroxyethane- l-sulfonate

lau ra te dodecanoate

lauril dodecyl

laurilsulfàte (lauryl sulphate) dodecyl sulíate

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

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

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

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

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

m egallate 3,4,5-trimethoxybenzoate

m eglum ine IV-methylglucamine

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

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

m esilate (m esylate) methanesulfonate

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

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

m etilsu líate methyl sulfate

m etiodide /V-methyl, iodide (salt)

m ethylbrom ide iV-methyl, bromide (salt)

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

napadisilate naphthalene-1,5-disulfonate

napsilate (napsylate) naphthalene-2-sulfonate

nicotina te pyridine-3-carboxyIate

octil octyl

olam ỉne 2-aminoethanol or ethanolamine

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

oxoglurate hydrogen 2-oxopentanedioate

palm ita te hexadecanoate

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

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

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

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

phenpropionate 3 -phenylpropionate

Contracted Name Chemical Name

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

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

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

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

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

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

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

salicylate 2-hydroxybenzoate

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

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

steag late 2-(octadecanoyloxy)acetate (ester)

s tea ra te octadecanoate

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

succinil 3-carboxypropanoyl

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

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

sulĩoxylate sulỉinomethyl, monosodium salt

ta íenatox enterotoxin A (Staphyỉococcus aureus)

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

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

te n o a te thiophene-2-carboxylate

te o d a te
-  '

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

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

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

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

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

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

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

triclo íenate 2,4,5-trichlorophenolate

triA utate triíluoroacetate

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

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

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

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

undecylate undecanoate

undecylenate undec-10-enoate

valerate pentanoate

xinaíoate l-hydroxynaphthalene-2-carboxylate or 1-hy- 
droxy-2-naphthoate



xiv Atomic VVeights of the Elements—12c=12

Atomic Weights o f the Elements—  l2C— 12
Atomic Name Symbol Atomic Weight
Number

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

83 Bismuth2 Bi 208.98040
107 Bohrium’ Bh

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

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

112 Copemicium1 Cn
29 Copper Cu 63.546
96 Curium’ Cm

110 Darmstadtium1 Ds
105 Dubnium1 Db
66 Dysprosium

Einsteinium1
Dy 162.500

99 Es
68 Erbium Er 167.259
63 Europium Eu 151.964

100 Fermium' Fm
114 Elerovium1 F1

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

108 Hassiuxn* Hs
2 Helium He 4.002602

67 Holmium Ho 164.93032
1 Hydrogen3 H 1.008

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

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

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

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

Atomic
Number

Name Symbol Atomic VVeight

41 Niobium Nb 92.90638
7 Nitrogen3 N 14.007

102 Nobelium1 No
76 Osmium Os 190.23
8 Oxygen3 0 15.999

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

Promethium1
Pr 140 90765

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

104 Rutheríòrdium1 Rf
62 Samarium Sm 150.36
21 Scandium Sc 44.955912

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

118 Ununoctium1 Lluo
115 Ununpentium1 ưup
117 Ununseptium1

Ununtrium1
Uus

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

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

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

and Antipyretics

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

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

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

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

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

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

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

Dmg Groups

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AU cross-reíerences reíer to entries in Volume A

ị

I
I
ị

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

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

Early tre a tm e n t of pain is important as unrelieved pain can 
have proíound psychological effects on the patient, and 
acuie pain that is poorly managed initially can dcgeneratc 
into chronic pain. vvhich may prove to be much morc 
difficult to treat. It is imponant to assess and ireat the 
mental and emotiunal aspeas of the pain as well as its 
physical aspects. Although drug therapy is a mainstay of 
pain trcatmcnt (SCO Choice of Analgesic, bclovv), physical 
methods such as physiotherapy (including massage and the 
application of heat and cold), surgery, and nervous System 
Stimulation techniques such as acupuncture, spinal cord 
stimulation. and transcutaneous electrical nerve stimula- 
tion (TENS) are also used.

General reíerences to pain and its management.
1. M eỉuck R, Wđ» PD. Pain mechanisms; a new theory. Sáence 1965; 150: 

971-9.
2. Lmerruũonal Assoóation íor the Study of Pain. Ciassiitcaiion of chroníc 

pain: descripũons oí chronic pain syndromes and dermitỉons oí pain 
terms. Pain 1986; (suppỉ 3); S1-S225.

3. Lewis KS, et a i  E ííca of analgesic treatment on the physìological 
consequences oí acuic pain. Am J Hosp Phann 1994: 51: 1539-54.

4. Loeser JD. Melxark R. Paỉn: an overvíevv. Lancet 1999; 353: 1607-9.
5. Ashbum MA. Staats PS. Management of chronicpain. lana t 1999; 353: 

1865-9.
6. VVooƯ CJ. M annion RJ. Neuropathic pain: aetiology. symptoms. 

mcchanisms. and management. Lartcet 1999; 353: 1959-64.
7. CarrDB, Goudas LC. Acute pain. Lancct 1999; 353: 2051-8.
8. Cervero F, Laird iM . Visceral pain. Lanctt 1999; 353: 2145-8.
9. American Soảety of Anesthesiologists Task Porce on Acute Pain 

Management. Practice guidelines íor acute pain managcmem in the 
perioperative setting; an updated report by thc American Society of 
Aneschesiologists Task Force on Acute Pain Management. Ancsthesioỉũỹy 
2004; 100: 1573-81. Also avaiỉable at: htrp://w%vw.asahq.org/ 
publicationsAndServices/pain.pdí (accessed 23/06/08)

10. Gordon DB, iỉ  ai. American Pain Society recommendatỉons lor 
ỉmproving the quality of acutc and cancer pain managemcnt: American 
Pain Society Quality of Care Task Force. Arch ìntem Med 2005; Ỉ65: 
1574-80. Also available at: http://archinte.ama*assn.org/cgi/reprint/ 
165/14/1574 (accessed 23/06/08)

11. spacek A. M odera conccpts oí acute and chronic pain managemenL 
Biomed Pharmacpther 2006; 60: 329-35.

12. Markman JD, Philip A. lm erventional approaches 10 pain management. 
Anestltaio! Cỉin 2007; 25: 383-898.

13. European Assodation of Urology. Guidelines on pain management 
(issocd March 2007). Avaiỉabỉe at: htip.//wvy\v.uroweb.org/n]eadmin/ 
User upload/Guidelines/21 Pain M anagem cnt.2007.pdf (accessed 
23/06/08)

14. Brennan F. tỉ a i  Pain management: a ĩundamental hum an right. Antiih
Anals 2007; 105: 20 5 -2 1 .

15. Knape JT, et ai. Boarđ of Anaesthesiology oỉ the European Union of 
Medicaỉ Sperialúỉs. Guiđelines ỉor sedation and/or analgesỉa by 
non-anaesthesiology doctors. EurJ Anaesthesìoi 2007; 24: 563-7.

16. Manchikanii L  ct aỉ. Evidcnce-based ỉnterventional pain management: 
principles. problems, potentíal and applicaiions. Pain Physidan 2007; 10: 
329-56.

17. Cawley D, Bennett Ml. M anagement of pain. Br J Hosp Med 2009; 70:
197-201.

Choice oỉanalgesic
Paracetam ol and NSAỈDs are the íĩrst choice analgesics 
íor treating mỉld 10 moderate pain and are also used in 
moderate to severe pain to potentiate the eííects of opioids. 
They are suitable for use in acute or chronic pain. EHective 
telieí of acute pain can be achieved with oral NSAIDs and 
with paracetamol (particularly in combination vvith an 
opioid—see belovv). Dependence and tolerance are not a 
problem with non-opioid analgesics but they have a rather 
Uat dose-response curve: as the dose is increased, the 
increase in pain relieí may be quite smaU. Aspirin and other 
non-selective NSAIDs inhibit blood platelet íunaion, 
adversely affen the gastrointestinal tract. and can 
precipitate hypersensidvity reactions including asthma. 
The risk of severe upper gastrointestinal adverse ellects may 
be less vvith seleaive inhibitors of cydo-oxygenase-2 (COX- 
2) such as the coxibs, but their use has been greatly 
resiricteđ by concems about serious cardiovascular elíects. 
Paracetamol does not have the haematological or

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

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

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

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

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

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

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

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

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

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

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

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



Anaỉgesícs Aníiiníỉammatary Drugs ond Antỉpyretics 5

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Application of heat to the skin can also help 10 relieve 
paỉn and melted hard paraỉBn has been used in wax baths as 
an adjunct to physiotherapy for painỉul joints and sprains 
Warm kaolin poultices have also been used as a means oí 
applying heat for pain relieỉ.

1. Argoíl CE. Topical ageots ỉor the ireaunent of chronic pain. Curr Paỉr 
Heodtuht Rcp 2006; 10: ỉ 1—19.

2. Sasvynok J. Topical and peripheraỉỉy acting aoalgesics. Phamacoỉ Rr 
2003; 55: 1-20.

3. Matihews P. tí aL Topicaỉ rubeỉaãents ỉor acute and chronic paỉn ừ 
adulu. AvaiUble ỉn The Cochrane Daubase QÍ Sysiemaúc Rcvicvrs; Issue 
3. Chichcster: Joho Wilcy; 2009 (accessed 26/11/09).

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

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

6. Massey T. tí a l Topicaỉ NSAiDs ỉor acute pain in adults. Avaiỉabỉe in The 
Cochrane Database of Systematíc Revỉevvs; Issue 6. Chichesten Johr 
Wỉle\*; 2010 (accessed 20/08/10).

Speciỉic pain States

Biliary and renal coTic Galistones (see Ursodeoxycholic 
Add. p. 2639.1) or other biliary disorders tha t result in 
obstruction of the bile ducts may produce b iliary  co lic  
Moiphine may relieve the accompanying pain. but as it 
can also produce spasm of the sphinaer oỉ Oddi it can 
raise intrabiliary pressure and exacerbate the pain. It iỉ 
theretore usually recommended that morphine and its 
derivatives shoụld either be avoided in patients with 
biỉiary disorders or that they should be given with an 
antispasmodic. Historically, pethìđine has been regarded as 
a more suitable choice because it was tbought to  have less 
smooth musde activity than morphine; hovvever, thls has 
been questioned. Prostaglandins have also been implicated 
in the aetiology of biliary colic and NSAIDs such as dido-

All aross-reíerences reíeT to entries in Volume A
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fenac or ketorolac have been successíully used to relieve 
the pain.1' 5 Antỉmuscarinic antispasmodics have been tried 
for their action on biliary smooth musde and the sphinc- 
ter of Oddi.

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

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

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

3. Henderson s o .  t í  ai. Comparison- of ỉntxavenous ketoroỉac and 
raeperidỉne ỉn tbe treaưnem  of biliary coĩỉc. J  Emtrg Med 2002; 23 :237- 
41.

4. Shokeỉr AA. Renal colic nevv concèpcs related to pathophysiology, 
dỉagnosis and tTearment. Curr opxn Uroỉ 2002; 12: 263-9.

5. K dd F. Jage J. The treatm ent o ỉ pain in urology. BJUInt 200Z‘ 90:481-8.
6. VVright PJ. t í  ai. Managỉng acute renal eoỉic across the prìmary- 

secondary care im eríacr. a pathway o ỉ care based on evidence and 
consensus. SAƯ2002; 323: 1408-12.

7. Holdgate A. Poỉỉock T. Non-seroidal amHnQamraatory drugs (NSAIDS) 
versus opỉoỉds in the  ưeatm ent of acute renal colic. Avaìlable in The 
Cochrane Database of Systematỉc Rcviews; Issue 1. Chichesten John 
WUey; 2004 (accessed 23/06/08).

8. Lee c  tía l. Rectal o r intravenous non-steroỉdal antỉ-iníỉammaiory drugs 
ỉn acute renaỉ colỉc. Emtrg Med J  2005; 22: 653-4.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Management of cancer pain also requbes monitoring to 
prevent and reduce adverse effects of therapy, paiticularly 
oỉ opioids. Appropriate bovvel regimes to  manage 
constípation should be started at the same time as opioid 
therapy, as should amiemetíc therapy, sedatíon and nausea 
usuaũỹ become less marked as treãtment progresses,1 and 
vvarrant reassessment if they persist for longer than  a 
vveek.10 Concems about respiratory depression and 
dependence should not be allowed to inteiỉere vvith 
appropriate treatment: patìents whose pain ameliorates can 
generally reduce and stop opioid ữeatm ent vvitbout 
diíbculty.5

1. WH0. Cartarpam reiừf. Geneva: WHO. 1986.
2. WHO. Canar paàt reỉitf. 2nd ed. Genevi: WHO. 1996.
3. American Sotíety of Anesthesioỉogisu Task Foree on Paỉn M anagement, 

Cancer Pain Secrion. Pracrice guỉddỉnes for cancer paỉn managemenL- 
Anaíhaiơlogy 1996; 84: 1243-57. Also avaỉỉabỉe at: http://wvvw^sahq. 
org/pubỉicationsAndServjces/cancerJỉtmỉ (accessed 23/06/08)

4. Portenoy RK. Lesage p. Management oỉ cancer paixL Lanca 1999; 353: 
1695-1700.

. 5. HanksGW, ff o/. Expert Workỉng Group of the Research Nenrork of tbe 
Europeao Assotíation íor Paỉliadve Care. M orphine and  altematìve 
opioids in cancer paín: tbe EAPC lecommendatỉons. BrJ Cancer2001; 84: 
587-93. Also available ac  http://www.eapcnet.org/do wnỉoad/ 
ỉorPubUcatìons/BJG_Engỉỉsh.pdf (accessed 23/06/08)

6. European Sodety ỉor Međical Oncology Guideỉines Task Force. ESMO
Mtnúmun Qỉnical Recommendatỉons for the managem em  of cancer 
pain. Am Ortaỉ 2005; 16 (suppl 1): 183-485. Also avaiỉable ac  h ttp:// 
annonc.oxfordjoumaU.org/cgi/reprim/16/suppUl/i83.pdf (accesseđ 
23/06/08) -

7. Mercadaote s. Fuỉỉaro F. Worid Health Organỉxatioa guỉdeỉỉnes for 
cancer pain: a reappraỉsaL A m  Ortal 2005; 16 (suppỉ 4): W132-ỉvl35.

8. Scottish lntercoUegiate GuideTmes Networiù Conunl of paỉn ỉn adults 
wỉth cancer. a nadonal dinicaỉ guỉddỉne (issued November 2008). 
Available au  http ://w w w .sỉgn^cuk/pdỉ/S IG N Ỉ06.pdf (accessed 
26/11/09)

9. British Pain Sodety. Cancer paln management (Usued January 2010). 
Available at: http://www.brỉtỉshpainsodety.org/book_cancer.paỉn.pdí 
(accessed 20/04/10)

10. National Comprehcnàve Cancer Network. ơinical practíce guidelỉnes in 
oncoiogy: adult cancer pain (version 1.2010). Availahle au  http://w w w . 
nccn.org/pro(essỉonaU/physician_gỉs/PDF/pềỉn.pdf (accessed 16/08/10)

11. WH0. Cancrr pairt n tk f and paUiaùvt a n  ùt dtiỉdrtn. Geneva: VVHO. 
1998.

12. McNicoỉ E. tí  aỉ. NSAIDS or paracetamol ềlone o r combỉned wỉth 
opioidỉ. íor canccr paìn. AvalUble in The Cochrane Daubase of 
Systematic Reviews; Unte ĩ .  Chichester John Wíley; 2005 (accessed 
23/06/08).

13. Vỉeỉhaber A. tí ai. Advances in cancer pain management. Hmatol Onaỉ 
Qin North Am  2002; 16: 527-41

14. BaUantyne J C  Carrvoođ CM. Compatatỉve eíGcacy oỉ ep idural 
subaraduurid, and ỉntracerebroventricular opioids ỉn  patíents with 
paỉn due to cancer. Avaiỉabỉe in The Cochrane Database of Systematic 
Review£ Issuc 2. Cỉưchesten John WQey; 2005 (accessed 23/06/08).

ỉ  5. Skaer TL P n a ic e  guideUnes for transdermal opioids In maỉỉgnant pain. 
Drvp  2004; 64:2629-38.

16. Zeppeteỉỉa G. Ribeỉro MDC. Opkrids lor th e  m anagem ent oí 
breakthrough (episodỉc) pain ỉn cancer patỉents. Avaỉlabie ỉn  The 
Codưane Database of Syatematìc Revỉews; Issue ỉ .  Chỉchcstcn John 
VVUey; 2006 (accessed 27/11/09).

17. Paes FM. Sera&nỉ AN. Synemỉc metabolic rađiopharmaceuticaỉ therapy 
in the treatment oí metastatíc bone paln. Sanỉn Nud Med 2010; 40: 89 - 
104.

18. Lussier D, tí  aL Ad)uvam anatgesics ỉn  cancer paỉn managemenL 
Onabgừt 2004; 9: 571-91.

Central post-stroke pain. Central pain is a neuropathic 
pain arising bom  lesions of the CNS.1'4 Pain ỉoỉlovving a 
cerebrovascular acddent has been reterred to as thalamic 
syndrome but is now commonly knovvn as Central post- 
stroke pain and may arise not only bom  dassical sưoke 
but also bom surgery OT trauma to the head. The pain.
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which has been described as buming, stabbing, and ach- 
ing, may be mild to intolerable and OCCUIS spontaneously 
or in response to a mild stimulus.

As in o tber types o{ neuropath ic pain, vvhether opioid 
analgesics can be oỉ benebt is conưoversial: it has been 
suggested tha t th e  value of conventional opioids such as 
high-đose morpbine is modest, b u t  ihat NMDA receptor 
antagonists such as methadone m a y  be of more beneũt.5 
Ketamíne. anotber NMDA an tagon ist may also be of value. 
Conventional m anagement oỉ Central post-stroke pain 
involves the use oí antidepressants such as amitriptyline 
and antíepileptics induding lamotrìgine or gabapentin. 
Early perípheral sympathetic blockade may produce 
temporary relief in some cases. M eũle tine may be of use 
in patients with reíractory pain; it h as  olten been gi ven with 
amitriptyline. Oral or intratbecal badoỉen may be tried. 
Transcutancous electrical nerve stimulatìon (TENS) may 
occasionally be of help but some advocate brain or spinal 
cord stim ulation. Surgical trea tm en t generally gives j 
disappointìng results.
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5. Kumar B, tí ai. Central postsưoke pain: a  review oí paihophysinlưgy and ■ 
treaim ent. Anrsth Anaỉg 2009; 108: 164 5-57.
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Complex regional pain syndrom e. Complex regional paỉn • 
syndrome (CRPS) is a regional, post-ưaum atic neuropathic Ị 
pain that generally aííects the limbs. CRPS has also been ; 
reíeưed to as reílex sympathetic dystrophy, post-traumatic I 
dystrophy. causalgia, Sudeck'5 atrophy, and shoulder- Ị 
hand syndrome. Causalgia has also  bèen used to describe : 
the bum ing pain that íollovvs a penetrating injury. Histori- Ị 
cally, it was considered thai the pain vvas maintained by Ị 
the sympathetic nervous System an d  the term 'reílex svm- Ị 
pathetic dystrophy' was com monly used to describe the Ị 
syndrome (although recent studies have shovvn that the 1 
sympathetíc nervous System is no t alvvays involved). How- j 
ever, the terms given above a re  now considered to be i 
inappropriate and CRPS is now broadly dassiGed as:
• Type I: (previously reílex sympathetic dysưophy) vvhich Ị 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1. Vadaỉouca A. t í  ai. Therapeutic m anagement of chronỉc neuropathic 
paỉn: an  examỉnation of phannacologic treatm ent. Ann N  Ỵ Acad Sà 
2006; 1088; 164-86.

2. Jackson KC. Pharmacotherapy for neuropathic paỉn. Pain Prađ 2006; 6: 
27-33.

3. Cruccu G. Treatm ent of painíuỉ neuropathy. CtíTT Opin Nturoĩ 2007; 20: 
531-5.

4. Dworidn RH. t í  al. Pharmacologic m anagem ent oỉ neuropathic paỉn: 
evidence-based recommendatíons. Paàt 2007; 132:237-51.

5. M ouỉỉn D E t í  aĩ. Pharmacological managem ent oỉ chronic neuropathic 
pain-conscnsus statem ent and guidelines from the Canadian Pain 
Sodety. Rairt R a  ManúỊ 2007; 12: 13-21.

6. NICE. spinal cord stimulation for chronic pain of neuropathic or \ 
ischaenuc origin: Technology Appraisaỉ Guỉdance 159 (issued Octobcr ỉ

All cross-reíerences reỉer to entries in Volume A

2008). Available at: http://www.nice.org.uk/nlcem edia/pdf/
TA159Guldance.pdf (accessed 25/11/09)

7. Besson M, tí al. New approaches to the pharmacotherapy of neuropathic 
pain. Expert Rev Om Rharmacoỉ 2008; i: 683-93.

8. Freynhagen R» Bennett MI. Diagnosỉỉ and m anagement of neuropathỉc 
pain. Abridged verrion: BMJ 2009; 339: 391-5. Full version: htrp:// 
w w w .bm J.com /cgi/contem /fu ll/339/augl2_l /b3002?view=along&p* 
mid=ỉ9675082 (accessed 26/11/09)

Orofacial pain. Oroíadal pain may arise from many disor- 
ders so its eítectìve management depends very m uch on 
the correct identihcation and treatm ent of any underlying 
cause, which may include:
• dental disease
• duster headache (p. 670.1)
• migraine (p. 670.3)
• trigeminal neuralgia (see p. 11.2)
• sinusúis (p. 208.2)
• ear disease such as otitis media (p. 197.2) 

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

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

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

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

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

those with symptomatic malabsorption. Coeliac plexus 
block has been used for the relieí of severe intractable pain 
in some patients wíth chronic pancreatitis; it has also been 
used similarly in patients with cancer oi the pancreas. 
Hovvever, the beneíits of such a block are unclear. 
References.

1. Thompson DR. Narcotic analgesic effects on the sphincter of Oddi: a 
review oỉ the  data and therapeuũc Implicatỉons in trcating pancTeatítỉs. 
Am J Gasrroenỉtroì 2001; 96: 1266-72.

2. Khalid A. W hítcomb DC. Conservative treatm ent of chronic pancreatitis. 
Eur J Gastrữrrưerol Hĩpaiol 2002: 14: 94S-9.

3. E! Kamar FG, rt a/. M etastatíc pancreatỉc cancer emerging strategies ỉn 
chem otherapy and palliadve care. OnaloỊBt 2003; 8: 18-34.

4. Mitchell RMS. n  t ì .  Pancreatitis. Lanat 2003: 361: 1447-55.
5. Stáhl c. tta l. M anagingpsỉn ỉn chronic pancreatỉiỉs: therapeutic vaỉue of 

opiold trcaunent. J  Pain Piiỉìiaí Care Pharmacother 2007: 2 t :  63-5.
6. Ceyhan GO. t ì  aĩ. Pancreatỉc paỉn. Bat Pratì Ra Gìn Gentromterot 2008; 

22: 31-44.
7. Gachago c  Draganov pv. Pain m anagcm ent in chronỉc pancreatỉtis. 

WữTÌđ J Gastrotìtĩérot 2008; 14: 1137-48
8. Crucỉani RA. in in  s. Pancrcatlc paln: a minỉ revỉew. Pancrtatoỉogy 2008; 

8: 230-5.

phantom limb pain. Phantom limb pain is associated with 
an amputated limb and is more common w hen there has 
been severe pre-ampulation pain. It is ừequently a mix- 
ture of neuropdthic and oiber types of pain. Management 
may be điílicult1'1’ but in a survey of vvar veteran ampu- 
tees, for those who took any íorm of treaim ent íor phan- 

1 tom limb pain. conventional analgesics such as NSAIDs or 
paracetamol u iih  or uiihour opioid analgesics were 
rcponed as bcing satisíaitory.1 The use of thc WílO 
analgesic ladder. <1S in canccr pain (see p. 7.1) may guide 
the choice of analgesic;" although the use oí opioids has 
been qucstioncd in vvhat is essentially a neuropadúc pain 
syndromc, manv considcr iltcm of potcntial value in 
phantom limb pain.’ * Transcuuncous clectrical nen'e sti- 
mulation (TEKS) vvas anothcr method used by some and 
considered 10 be al lcaii as cơective as other therapies.1 
Tticydic antidepressanis and anticpileptics may be of ht’lp 
íor the ncuropathic componcms of the pain2-4 and some 
relieí may be obtained ivith sympathetic blocks. Intra- 
venous ketamine may also be of use.-‘‘1 From a revievv7 of 
studỉes investigating the etlect of regional anaesthesia in 
preventing phantom limb pain in patients undergoing 
lovver-limb amputation it appcared that epidural blockade 
staned belore and continuing for the duration of surgery 
or for several days atter amputation coníerred more pro- 
teaion  from long-tcrm pain than blockade begun late 
intra-operatively or postoperalivelỵ. Howevcr, a rando- 
mised. double-blind, controllcd study® lailed to shovv any 
beneht of pre-emptive analgesia using epidural blockade 
in such patients. A subsequent revievv’ that included this 
study concluded that th t pre-cmpiive use of epidural 
block was of limited succcss.

1. W artjn sw, tí a i  Phamom pa»n and scnsation ainong British Vtítcran 
amputces. Br J Anaestn 1907 7»: 652-9.
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PostherpeHc neuralgia. About 10% of patients who have 
had acute herpes zoster stil! have neuropathic pain result- 
ing Irom peripheral nerve injury one month or more alter 
the rash has healcd. The clderly are the most susccptible. 
The aííeaed area (commonly head, neck, and limbs) is 
extremely sensitive 10 any stimuli; even the pressure of 
dothing can produce unbearable pain. Spontaneous 
remỉssion occurs in many patients within a íew months. 
Hovvever. in a small percentagc of paticnts the pain can 
last for several yt-ars.

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

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

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

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

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

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

In some patients drug therapy eventually íails to conưol 
the pain or produces unacceptable adverse ettects and 
invasive procedures become necessary. These may indude 
the selective destruaion o( pain bearìng nerve fibres with 
radioỉrequency thermocoagulation, instillation of glycerol 
(although the elScacy and saíety of the procedure is 
debatable). gamma kniíe radiation, and microvascular 
decompression of the trigeminal nerve root.2-2-6"*

1. 2akrzewska JM. Trigeminal neuralgia. Prìm Detu Care 1997; 4: 17-19.
2. Joffroy A. t í  ai. Trígeminal neuraỉgia: pathophysiology and  treatm ent. 

Acta Ntítroỉ Bcỉg 2001; 101: 20-5.
3. Nurmikko TJ. Eldridge PR. Trigeminal neưraỉgia—pathophysiology. 

dlagnosis and current treatments. Br J  Anacsth 2001; 87: ỉ 17-32.
4. Rozen TD. Amiepiỉeptic drugs in the managem eni of du ste r headache 

and ưigeminal neuraỉgia. Headache 2001; 41 (suppl I ): S25-S32.
5. Sindrup SH. Jensen TS. Pharmacotherapy of ĩrigcminal neuralgia. ơ in  J 

Pain 2002; 18: 22-7.
6. Scrívani SJ, tí aí. Trígeminal ncuralgia. Oral Surg Oraỉ Med Orai Pathoỉ 

Oraỉ Radioỉ Endod 2005; 100: 527-38?
7. Bennetto L, tí  ai. Trigemina! neuralgia and its management. Abrídged 

vcrsion: BMJ 2007; 334: 201-5. Fuil vcrsion: http://www.bfnj.com/cgl/ 
rcprint/334/7586/20l.pd í (accessed 23/06/08)

8. Gronseth G. rĩ al. Practice param eten the diagnostỉc evaỉuation and 
treatm ent of trigeminal neuralgia (an evỉdence-based review)—report of 
the  Quaỉity Standards Subcomminee of the American Academy of 
Neurology and the European Federation oỉ Neurologỉcal Sodeties. 
Ncurobgý 2QQ$: 71: 1183-90.

9. He L  tí  al. Non-antỉeplleptic drugs íor trigeminaỉ neuralgia. Available in 
The Cochrane Database of Systematic Revicvvs; ỉssue 3. Chichester. John 
Wiley; 2006 {accessed 23/06/08).

Increased Body Temperature
The hypothalamus is the centre of the thermoregulatory 
System and is responsible íor maintaining the body 
temperature at a set point (knovvn as the set-point 
temperature) which is normally 37 degrees. Mechanisms 
that produce or conseive body heat indude passive heat 
absorption from the environment, peripheral vasoconstric- 
tion, and thermogenic processes such as metabolic reactions 
and shivering. Heat loss is achieved mainly through 
sweating and peripheral vasodilatation. Various States may 
lead to an abnormal increase in body temperature.

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

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

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

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

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

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

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

H ypertherm ia may produce body temperatures greater 
than 41 degrees. These high temperatures are life- 
threatening and need to  be lovvered immediately. Andpyr- 
etìcs are ineííectìve since the high temperatures are a result 
of thermoregulatory íailure. One of the most rapid and 
eữectíve means of cooling is to immerse the patíent in very
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cold water but core temperature should be monitored to 
avoid inducing hypothermia.1, Evaporative cooling meth- 
ods may be more effident.20 ỉntravenous or intraperitoneal 
admimstration of cool íluids. gastric lavage or enemas with 
ice w ater have also been used.19'21

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

There is little good evidence to support most o th e r 
drugs tried in rheumatoid arthritis. Meta-analysis”  has 
conlirmed that tetracydines. and in particular minocydine, 
can produce some reduction in disease activity; eílects on 
serologica! markers appear to be more marked than dinical 
improvements in tender and svvollen joints. The effects may 
be greater in patients with early disease; minocydine has 
been recommended24 for those with lovv disease activity. 
Much research has been conducted into immunomodula- 
tors and immunotherapy. Although altemative immuno- 
suppressants such as mycophenolate moíetil and tacrolimus 
have been tried, most interest in recent years has 
surrounded new biological therapies. The interleukin-6 
receptor antagonist todlizumab is given with methoưexate 
for the treatment of moderate to severe active rheumatoid 
arthritis in patients who have not responded to, or are 
intolerant of, conventional DMARDs or TNF-a inhibĩtors. It 
may also be given as monotherapy to patients who are 
unable to tolerate methoưexate or in vvhom methotrexate 
wou!d othervvise be inappropriate. Matrix metalloprotei- 
nase inhibitors have proved disappointìng, but modulators 
of B-celI hinction such as atadcept, belimumab, and 
epratuzumab are under investigation. In • addition, 
denosumab is of interest for its potential to control joint 
destruaion.6 Other methods of Ueatment that are being or 
have been investỉgated include gene therapy and 
autologous bone marrovv ưansplantation. A rheumatoid
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arthritis vacdne is also in clinical trials. Induction oỉ 
tolerance w ith collagcn and other antigens given orally has 
also been tried, but results are reported to be variable.34

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ị

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

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

A nkylosing  sp o ndy litis  is charaaeriscd by arthritis of 
the spine and sacroiliac /oinLs and sometimes there is also 
asymmetrica] peripheral involvement. Axial spondyloar- 
thritis is considered an early stage of ankylosing spondylitis. 
Males under 40 years of age are mainly aíteaed. The aim of

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Rheumatoid arthritís. Reỉerences to the use oỉ abatacept 
in rheumatoid arthritis1'9 (p. 13.2) and juvenile idiopathic 
arthritis10' 12 (p. 12.1).
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Adverse Eíkcts and Precautions
Reactions commonly occur within 1 hour of ĩtarting an 
iníusion of abatacept. The most hequently reported iníusion 
events are dizzmess. headache, and hypertension; hypo-
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tension and dyspnoea occur less commonly. Other acute 
events indude nausea, ũushing, pruritus, rash, and 
vvheeáng. Most events are usually mild to moderate 
although.stopping treatm ent may be necessary in a few 
patients.

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

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

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

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

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

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

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

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

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

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

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

Preparations
Proprietary Preparations (details are given in Volume B)

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

Aceclofenac ÍBAN, riNNỊ

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

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

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

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

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

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

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

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

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

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

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

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

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

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

PrecauHons
As for NSAlDs in general, p. 107.1.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Preparatíons
Proprietary Preparations (details are given in Volume B)

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

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

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

Pharmacopoeias. In Fr.

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

PreparaHons
Proprietary Prepararions (details are given in Volume B)

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

Actarit IrlNNỊ 

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

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

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

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

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

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

Preparations
Proprietary PreparaHons (details are given in Volume B)

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

Adalimumab (BAN, USAN, riNNi 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Symbol t  denotes a preparation no longer actively marketed
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subbptimal response to 40 mg every other week dosing: results ừom an 
open-label study. S r J  Dcrmàtoề 2012; Ỉ67: 658-67.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Autoantibodìes to adalimumab have been detected. !

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

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

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

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

Interactions
As for InAiximab, p. 77.3.

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

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

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

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

Preparatìons
Proprietary Preporatìons (details are given in Volumc B)

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

Alfentanil Hydrochloride
IBANM. USAN. rlNNMÍ ®

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

All cross-reíerences reíer to entries in Volume A
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per minute (or 1 microgram/kg perm inute vvhen used 
vvith an intravenous anaesihetic)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1988; 63: 1293.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viiĩ)
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55 (suppl 2): 157S-164S.
2. M ather LE. CUnỉcal pharmacokỉnetỉcs o í ỉentanyỉ and its new er 

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

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

intensỉve ca re. ơ in  Pharmacokintí 1988; 15: 216-26.
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Administration. CONTINUOUS NTRAVENOUS INIVStON. Small 
studies of aưentanil by continuous inữavenous iníusion1'3 
havc íound pharmacokinetic parameters to be similar to 
those after a single bolus iiỹection, but with some contlict- 
ing results. In 29 patỉeuts undergoing orthopaedic surgery 
an initial bolus intravenous injection of allentanil 
50micrograms/kg was followed by intravenous iníusion of 
1 microgram/kg per minute, continued for 44 to 445 min- 
utes; a second bolus injection of 50micrograms/kg was 
given immediately beíore incision and an additional bolus 
in jeaion  of 1 mg given if necessary.4 The lime course of 
the plasma-allentanil concentratĩon fitled a tvvo-compan- 
mental model in 26 patients. Terminal hall-lives varied 
widely from 56 to 226 minutes (mean 106 minutes). the 
highest values being mainly in patients over 60 ycars. 
There vvas no signiíicant correlation betvveen pharmacoki- 
netic parameters and the duration of the iníusion or the 
total dose. Plasma clearance and vohtmes of distribution 
did not correlate signiíicantly vvith body-vveight although 
steady-state volume of distdbution was enlarged vvith 
increasing age. The mean estimated steady-state concen- 
tration was 293 nanograms/mL (range 147 to 636nano- 
grams/mL).

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

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

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

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

tNĨRAMUSCUtAR. Scc The Elderly, belovv.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Preparations
Proprietary Preparalions (details are given in Volume B)

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

Pharmacopoeial Preparationỉ
USP 36: Alíentanil Injection.

Aiminoprofen íriNN i

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

Pharmacopoeias. In Jpn.

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

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

A lo x ỉp rin  IBAN, ríNNị

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

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

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

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

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

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

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

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

Pharmacopoeias. In Jpn.

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

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

Amfenac Sodium ÍBANM. USAN, dNNMì 

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

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

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

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

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

Pharmacopoeias. In It.

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

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

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

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

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

Profile

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

Profi‘/e

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

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

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

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

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

u m  —  M 25E4ZM R0N.

Pharmacopoeias. In Fr.

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

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

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

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

Ampiroxicam ỊBAN, riNNỊ 

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

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

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

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

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

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

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

Amtolmetin Guacil ỊriNNỊ

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

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

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

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

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

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

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

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

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

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

Dialysis does not affect anakinra concenơations to any 
signihcant degree.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

7. Redí A. The u$e of anakinra ĩn juvenile arthritis. Curr Rkeumatol Rep 
2005; 7: 434-40.

8. den Broeder AA. t í  ai. Observatíonal study on eỉScacy, saỉety, and drug 
survival oí anakinra in rheumatoid arthrỉtú  padents ỉn dinical praaice. 
A m  Rheum Dừ 2006; 65: 760-2.

9. Burger D, tí  ai. Is IL-1 a good theiapeutỉc target in the treatm ent oỉ 
arthritis? Btst Pratí Ra ơ in  Rheumatol 2006; 20: 879-96.

10. Mertens M. Singh JA. Anakinra ỉor rheum atoid arthritís. Available in 
The Cochrane Database of Systematic Revỉews; Issue 1. Chichester John 
VVUey; 2009 (accessed 20/10/09).

11. National Coỉỉaboratỉng Centre íor Chronỉc Conditỉons/NICE. Rheumat- 
oid arthrítỉs: nationaỉ clinỉcal guideline ỉo r management and treatm ent 
ỉn adults (ỉssued February 2009). Avaiỉable at: http://www.nice.org.uk/ 
nicemedia/pdỉ/CG79FuIỈGuỉdeỉine.pdỉ (accessed 20/10/09) -

The Symbol t  denotes a preparatíon no longer actively marketed
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Advềrse Effects and Precautions
Mild to moderate injection site reactions with symptoms of 
erythema, bruising, svvelling, and pain are common vvith 
anakinra particularly in  the first m onth of ưeatm ent. Other 
common reactions indude headache, nausea, diarrhoea, 
and abdominal pain. Antìbodies to anakinra may develop. 
Allergic reactions such as rashes have been reported rarely; 
ư a severe allergic reaction occurs, anakinra should be 
stopped and appropriate ưeatment given.

Serious iníections have been reported w ith anakinra, 
particularly in patients with asthma. These inỉections are 
mainly bacteríal, such as cellulitis. pneumonia, and bone 
and jom t iníections. More rarely, opportunistic iníections 
involving fungal, mycobacterial, and viral pathogens have 
also been seen. Anakinra should be stopped in those who 
develop a serious iníection. In addition, therapy should not 
be started in patients with active iníections, induding 
chronic or localised iníections; caution is recommended in 
those with a history of recurrem iníections or with 
underlying conđitions thai may predispose to iníections.

A small decrease in absolute neutrophil count (ANC) is 
commonly seen with anakinra treatment; hovvever. true 
neutropenia (ANC < 1500cells/mm3) is rare. Ucensed 
product iníormation recommends that neutrophil counts 
should be taken beíore starting anakinra and periodically 
throughout treaunent. UK licensed intormation recom- 
mends monthly monitoring during the íirst 6 months and 
then quarterly thereaíter; u s  licensed inlormation requires 
monthly monitoring for the ũrst 3 months and then 
quarterly monitoring for a period of up to 1 year. Anakinra 
should not be started in patients with neutropenia. Small 
reductions in the total white blood cell and platelets counts 
and a small increase in eosinophils have also been noted. 
Anakinra is also assodated with an increased inddence of 
lymphoma in patíents vvith rheumatoid anhritis.

For caution in patients with renal impairment see under 
Uses and Administration, p. 21.3.

Effech on the cardiovascular System. A 29-year-old 
woman vvith reừactory adult-onset Still's disease devel- 
oped shortness of breath, which progressed to cardiore- 
spiratory íailure, 3 months aíter being started on anakin- 
ra;1 although resusdtation was tried, the patient died. The 
authors considered that the role of anakinra in this event 
was undear, particularly as the patient had shovvn some 
evidence of myocardial or pulmonary dystunction beíore 
starting the drug.

1. Ruiz PX eí ai. Cardỉac death in a paúem  vvith adulỉ-onset SúH’s di*casc 
ưeated with the iotericukin ỉ receptor inhibitor anakinra. Ann Rheum 
Dà 2007; 66: 422-3.

Effeds on the skin. Inílanưnatory lesions at injection sites 
were reported in 5 patients aíter anakinra use.1 The 
lesions were erythematous, oedematous, painíul, and Ị 
itchy plaques, and vvere seen within 16 days of starting i 
treatment. Treatment with anakinra was completely I 
stopped in 1 patient and interrupted in 2 other patients; Ị  
when reintroduced, one patient developed abdominal I 
pain, dyspnoea, and tadal and abdominal erythema with 
pruritus.

A patient with rheumatoid arthritis developed psoriasis 9 
months after starting anakinra therapy;2 the lesions 
hnproved signihcantly when the drug was stopped and 
with topical cortìcosteroids and vitamin D therapy.

1. Vila AT, a  al. Adverse cuianeous rcactíoDS 10 anakinra in patiems wi!h 
rheum atoid anhrìcis: dmicopsthological study oi five patiem s. Br J 
Dcmatoí 2005; 153: 417-23.

2. Gonzáỉez-López MA. et al. Nevv-onsei psoriasis íollovving ưeatm eni with
th e im erleuk ia -ỉ receptoraniagonist anakm ra. Br JD em aío l2008; 158: !
1146-8. ị

ỉ
Porphyrỉa. The Drug Database for Acute Porphyria, com- Ị 
piled by the Norwegian Porphyria Cenưe (NAPOS) and ! 
the Potphyria Centte Svveden, dassiũes anakinra as prob- ị 
ably not poiphyrinogenic; ít may be used as a drug of lirst Ị 
choice and no precautions are needed.1 ;

1. The Drug Database ỉor Acute Porphỵria. Available at: hup.7/>v*,wv. 
drugs-poiphyria.org (accessed 15/11/11)

Interactions
Live vacđnes should not be given vvith anakinra as its effect Ị 
on vacdne eỉBcacy or the risk ol iniectìon tiansmission is '• 
unknown. ị

The risk of serious iníection and neutropenia is increased Ị 
when anakinra and etanercept are used together (see under ị 
InAiximab, p. 77.3); a similar effect may occur vvith other j 
TNF antagonists. The use of anakinra with etanercept or I 
other TNF inhibitors is not recommended. Ị

i

Pharmacokinetics :
Aiter subcutaneous doses, peak plasma concentrations of Ị 
anakinra occur Ũ1 3 to 7 hours. Its terminal half-life is about Ị 
4 to 6 hours. Anakinra is excreted mainly in the urine. I

Reíerences.
1. Urien s. et ai. Anakinra pharmacokinetỉcs in children and adolescents 

w ith systemỉc-onset juvenile idiopathỉc arthritỉs and  autolnQammatory 
syndromes. BMC Pharmacoỉ Toxicoi 2013; 14: 40. Avaiỉable at: hup:// 
www.bioraedcentral.com/content/pdf/2050-651 l-14-40.pdf (accessed
08/11/13)

Preparations
Proprietary Preparolions (details are gí ven in Volume B)

Single-ingredient Preparotiom. Austral.: Kineret; Austría: Kiner- 
et; Canad.. Kineret; Cz.: Kineret; Denm.: Kineret; Fin.: Kineret; 
Fr.: Kineret; Ger.: Kineret; Gr.: Kineret; 7rỉ.: Kineret; Israel-. 
Kineret; Itaỉ.: Kineret; Neth.: Kineret; Norw.: Kineret; Pol.: 
Kineret; Pprt.: Kineret; Spain: Kineret; Swed.: Kineret; UK: 
Kineret; USA: Kineret.

í Anileridine IBAN, riNNi

I Anileridiiní; Anileridin; Anileridina; Aniléridine; Anileridinum;
Ị AHnnepMflHH.

Ethyl 1-(4-aminophenethyl)-4-phenylpiperidine-4-carboxy- 
I late.
; C22H28NA=352.5 
: CÃS —  144-14-9. 
i ATC —  N01AH05. 
ị ATC Ver —  QN01AH05.
: UNII —  71Q1A30279.

' Pharmacopoeias. In us.
ị USP 36: (Anileridine). A vvhite to yellovvish-vvhite. 
ị odourless or practically odourless, crystalline povvder. 
ì When exposed to light and air it oxidises and darkens in 
: colour. It exhibits polymorphism, and oí tvvo crystalline 
ị íorms observed, One melts at about 80 degrecs and the other 
' at about 89 degrees. Very slightly soluble in water; soluble 1 

in 2 of alcohol and 1 in 1 of chloroform; soluble in etherbut 
Solutions may be turbid. Store in airtight containers. Proiect 
ừom light.

Anileridine Hydrochloride IBANM, riNNMỊ 

Anileridina, hidrodoruro de; Aniléridine, Chlorhydrate d'; 
Anileridini Hydrochloridum; Hidrocloruro de anileridina; 
AHMnepnflMH3 rMflpoxnopnfl.
C22H?aN20 2,2HCI=425.4 
CAS —  126-12-5.
UNII —  915Q054DLC.

pharmacopoeias. In us.
USP 36: (Anilcridine Hydrochloride). A vvhite or nearly 
white odourless crystalline povvder. Soluble 1 in 5 of vvater 
and 1 in 80 of alcohol; practically insoluble in chloroíorm ị 
and in ether. pH of a 5% solution in vvater is 2.5 to 3.0. Store I 
in airtight containers. Protect írom light. 1

Anileridine Phosphate IBANM, ríNNMỊ 

Aniléridine, Phosphate d'; Ani^ridini Phosphas; Fosfato de 
anlleridina; AHMnepnpitHa OocộaT.
C22Hỉ3N2O2,HJPO4=4505 
CAS —  4268-37-5.
UNII —  3584484N8V.

P ro ỉiỉe  ị

Anileridine. a phenylpiperidine derivative, is an opioid ị 
analgesic (p. 108.1) chemically related to pethidine \ 
(p. 121.3) and vvith similar actíons. It has been used as the Ị 

hydrochloride in the management of moderate to scvere : 
pain. Anileridíne has also been given by injeaion as the I 
phosphate. Ị

Preparations
Pharmacopoeial Preparationỉ
USP 36: Anileridine Hydrochloride Tablets; Anileridine Injec- 
tion.

Aspirin /SAN/

Acetilsalidltco, ácido; Acetilsalicilo rũgstis; Acetilszaliólsav; • 
Acetylsal. Acid; Acetyisalicylic Add; AcetylsaliCylsaure; 
Acetylsalicylsyra; Adde acétylsalicylique; Acidum Acetylsali- 
cylicum; Asetllsalisilik Asit; Asetyylisalisyylihappo; Kwas 1 
acetylosa!icylowy; Kyselina acetylsalio/lová; Polopiryna; I 
Salicylic Acid Acetate; AcnnpMH. I
O-Acetylsalicylic acid; 2-Acetoxybenzoic acid. Ị
C9HsO4=1S0J I
CAS —  50-78-2. Ị
AĨC —  A01AD05; B01AC06; N02BA01. ị
ATC Vet —  Q.AŨ 1AD05; QBO1AC06; QN02BA01. ị
um  —  R16C05Y76E. ị

NOTB. The use of the name Aspirin is limited; in so ne 
countries it is a trade-mark.

Compounded preparations of aspirin may be represen ed 
by the following names:
• Co-codaprin {BAN)—aspirin 50 parts and code ne 

phosphate 1 part (w/w)
• Co-codaprin (PEN)—aspirin and codeine phosphate. 
Pharmacopoeias. In Chín., Eur. (see p. vii), lnl„ Jpn, us, a nd 
Vieí.
Ph. Eur. 8: (Acetylsalicylic Add; Aspirin BP 2014). white or 
almost white, crystalline powder or colourless crystíls. 
slightly soluble in water; íreely soluble in alcohol. Store in 
airtight containers.
USP 36: (Aspirin). w h ite  crystals. commonly tubular or 
needle-like, or vvhite crystalline povvder; odourless or has a 
íaint odour. Is stable in dry ain in  moist air it gradually 
hydrolyses to salicylic and acetic adds. Soluble 1 in 300 of 
vvater, 1 in 5 oí alcohol, 1 in 17 of chlorotorm, and 1 in 10 to 
15 of ethen sparingly sơluble in absolute ether. Store in 
airtight containers.

! Uses and Administrơtion
i Aspirin is a salicylate NSAID and has many properties in 
! common with non-aspirin NSAIDs (p. 102.3). Aspirin and 
i other salicylates have analgesic, anti-infiammatory. and 
1 antipyretic properties; thcy a a  as inhibitors of the cntyme 
: cydo-oxygenase, vvhich results in the direct inhibition of 
i the biosymhesis of prostaglandins and thromboxanes írom 
I arachidonic add (see p. 2598.1). Aspirin also inhibits 
: platelct aggregation; non-acetylated salicylates do nol.

Aspirin is used íor the relief of mild to moderate pa n 
! such as hcadache, dysmcnorrhoea, myalgias, and dẽnril 
I pain. It has also been used in the management oí pain ar d 
I inAammation in acute and chronic rheumatic disordí 'S 

such as rheumatoid arthritis, juvenile idiopathic arthrit s, 
osteoanhritis, and ankylosing spondylitis. In the Ưcatme \t 
of minor lcbrile conditions, such as colds or influenz J, 
aspirin can reduce temperature and relieve headache ard 
joint and muscle pains.

Aspirin is also used ÍOT its antiplatelel activity in the 
initial treatmcnt of cardiovascular disorders such as angina 
pectoris and myocardial inlarction and íor the prevention of 

! cardiovascular evcnts in patienls at risk. Other such uses 
I inđude the treatment and prevention of cerebrovascular 
Ị disorders such as stroke. For further details sec Antiplatelet 

Therapy, belovv.
Aspirin is usualíy taken orally. Gastric irritation may be 

reduced by taking doses aíter food. Various dosage lorms are 
ị available induding plain uncoated tablets, bulíered tablets.
Ị dispersible tablets, enteric-coated tablets. and modilied- 

release tablets. In some instances aspirin may be given 
rectally by supposúory.

The usual oral dose of aspừin as an analgesic and 
antipyretic is 300 to 900 rng, repeated every 4 to 6 hours 
according to clinical neeđs. to a maximum of 4 g daily. The 
dose as supposituries is 450 to 900 mg every 4 hours to a 
maximum of 3.6 g daily.

Plasma-salicylate concentrations of 150 to 300 micro- 
grams/mL are reqiáred for optimal anti-inflammatory 
activity (but see also Adverse Eííects, p. 24.2). Doses need to 
be adjusted individually to achieve optimum concentra- 
tions. Generally doses of about 4 to 8 g daily in divided doscs 
are used for acute rheumatic disorders such as rheumatoiđ 
aithrilis or osteoarthritis. Doses of up 10 5 .4g daily in 
divided doses ir.ay be sulhcient in chronic conditions.

Indicaúons for aspirin therapy in children are extremel” 
limited because of the risk of Reye's syndrome (see unde 
Adverse Elíects. p. 25.3ị. but include Kavvasaki disease (se! 
p. 23.3). and juvenile idiopathic arthriús and StiITs diseasi 
(see Rheuniaiic Disorders, p. 24.1).

Sodium aspirin has also been used for the treatment o 
pain and íever.
H om oeopathy

Aspirin has bcen used in homoeopathic medicines unde: 
the lollovving names: Acetylsalicylicum acidum; A.cetylsa, 
ac.

Administration in children. Indications for aspirin therapy 
in children are extremely limited because of the risk o( 
Reye s syndrome (see undcr Adverse Elíeas, p. 25.3). For 
harther inlormation, including some doses. see Antiplatele: 
Therapy. Kavvasaki Disease, and Rheumatic Disorders 
belovv, p. 23.3. and p. 24.1. respectively.

Antìpỉatelet therapy. Aspirin is an inhibitor of the enzyme 
cydo-oxvgenase. [he ac tion  being considered to be due to 
an irreversible aceiylation process.
• In blood platelets such enzyme inhibition prevents the 

synthesis of ihromboxane A2, a compound which is a 
vasoconstrictor. causes platelet aggregation, and is thus 
potenúally thrombotic.

• In blood vessel vvalls the enzyme inhibition prevents the 
synthesis of prostacyclin. vvhich is a vasodilatoi, has

A1I cross-relerences reler to entries in Volume A
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anti-aggregating properties, and is thus potentially 
anti-thrombotic.

Aspirin therefore appears to have opposing biological 
effects. The duration of these effects, however, may differ, 
with the effects on the vascuỉar tissue generally being shorterthan 
the effects Oìt the platelets (although the anirnal spedes studied. 
the type of blood vessel used, and the prevailing 
experimental conditions may alter the results). The 
difference may be explained by the fact that vascular cells 
regain the ability to regenerate prostacydin in a lew hours 
but platelets are unable to re-synthesise cyclo-oxygenase, 
which results in no new thromboxane A2 being produced 
for about 24 hours until more platelets are released by the 
bone marrow; as platelet activity in bone marrow may also 
be aííected by aspirin it is generally considered that aspirin 
only needs to be given once daily for inhibition of platelet 
aggregation to occur. The ínhibitory effect on thromboxane 
is rapid and unrelated to serum concenưations of aspirin, 
probably because of the inactivation of cydo-oxygenase in 
platelets in the presystemic drculation. Since the effect is 
unrelated to systemic bioavailability, modiíied-release and 
dermal delivery preparations whích do not achieve high 
systemic concenưations of aspirin are being developed to 
limit extraplatelet eííects of aspirin. Inhibition is cumulative 
on repeated dosage, and it has been estimated that a daily 
dose oí 20 to 50 mg will result in  vữtually complete 
suppression of platelet thromboxane synthesis vvithin a few 
days. Large doses of 150 to 300 mg can produce maximum 
suppression almost instantaneously.

Uses. Aspirin’s antiplatelet activity has led to its use for 
the treatment or prevention of a variety of disorders.1"7
• It is used as part of the initial t r e a tm e n t of unstable 

angina (p. 1254.3) and is given in the early treatment of 
myocardial infarction (p. 1257.1); it is atso of beneHt in the 
initial ưeatment of acute ừchaemic stroke (p. 1269.2).

• Aspirin is used for its combination of anti-inflammatory, 
antipyretic, and antiplatelet activity in the treatment of 
Kawasaki disease (see below). It is also used to ơeat 
thrombotic symptoms assodated with antiphospholipid 
syndrome, such as occurs in patients with SLE (p. 1613.3), 
and has been recommended for prophylactic use in 
pregnant patients vvith antiphospholipid antíbodies who 
are at risk of íetal loss. The thrombolytic aa ion  of aspirin 
has also led to its use in thrombotic thrombocytopenic 
purpura (see Thrombotic MicToangiopathies, p. 1159.1). 
Aspirin provides a modest reduction in risk of pre- 
ecỉampsia and its complications (see Hypertension, 
p. 1251.1) and is recommended in some vvomen.

• It is of value for the p rev en tio n  of cardiovascular events 
in patients at high risk, induding those with stable or 
unstable angina, current or previous myocardial 
iníarction, ischaemic stroke, or transient ischaemic 
attack8-9 (see Catdiovascular Risk Reduction, p. 1246.1).
Ít has also been used in the long-term management of 
atrial nbrillation (see Cardiac Arrhythmias, p. 1266.1) for 
th e  p re v e n tio n  of s tro k e  in  p a t ie n ts  vvith 
contra-indications to warfarin or if there are no other 
risk íactors for stroke.

• The value of aspirin for p rim ary  p rev en tio n  of 
cardiovascular events, particularly myocardial in/araion 
and íừokc depends upon the accurate estimation of 
overall cardiovascular risk but routine use is probably not 
justified in healthy individuals.7' 12 Published evidence of 
unequivocal beneíit vvith low-dose aspirin in such 
patients is lacking; turthermore, there is an increased risk 
of gastrointestinal haemorrhage with long.term ưeat- 
ment.
Although evidence suggests aspirin may provide some 
protection against venous thromboembolism (p. 1274.1) in 
hospitalised patients, anticoagulants are preíerred since 
they are much more effective. However, it is ; 
recommended for use in preventing thrombotic i 
complications associated with procedures such as í 
angioplasty and coronary bypass graíting (see Reperíu- 
sion and Revascularìsation Procedures, p. 1259.2). 
Aspirin has been given as an adjunct to patients vvith 
peripheral arterìal thTomboembolism (p. 1273.3) to prevent 
propagation of the do t and also to prevent postoperative 
complications. Antiplatelet therapy is recommended as 
part of aggressive cardiovascular risk reduction measures 
in patients w ith perìphcral arterial occlusive disease 
(p. 1272.3), although a meta-analysis13 of small and 
short-term studies did not Bnd a statistlcally signihcant 
beneht (i.e. 12% relative risk reduction) of its use on 
cardiovascular events vvhen compared with placebo or 
dipyridamole.
The beneíit of aspirin for the primary prevention of 
cardiovascular events in patients with diabetes mellituỉ 
and vvho -have no other cardiovascular risk ỉactors 
remains to be determined. Use may be recommended in 
those at increased risk (see Diabetes-assodated Cardio- 
vascular Disease, p. 465.3 for íurther details).
The value of adding aspirin to anticoagulants for the 
prophylaxis of thromboerabolism in patients vvith 
prosthetic heart vaỉvei (see Valvular Heart Disease,

p. 1264.3) is also still to be lirmly establíshed. It is 
usually recommended as an adjunct in patients with 
other risk íactors. Aspirin alone may be considered in 
patients with bioprosthetic valves who do not require 
antỉcoagulation.

Several pharmacologỉcal studies have attempted to find a 
dose of aspirin that would inhibit synthesis oí platelet 
thromboxane A2 vvhile sparing the effea on prostacydin 
production14-14 but it has been pointed out3 that in patients 
vvith vascular disease accompanying or caused by 
endothelial dysíunction, such as in atherosderosis, a 
selective sparing of vascular prostacyđin production may 
not be obtained at any effective antiplatelet dose. Hovvever, 
the dinical relevance of inhibiting the synthesis of 
prostacydin may have been exaggerated.17 Experimental 
evidence indicates that aspirin is thrombogenic only at 
extremely high doses (200mg/kg), far exceeding the 
minùnum dose required to inhibit prostacydin production. 
Also aspirín is dinically eữective as an antithrombotic drug 
at doses tha t inhibit the synthesis oi prostacyclin. Further 
support for the lack of importance of inhibitìon of 
prostacỹđin synthesis comes from epidemiological studies 
in patients with arthritis given large doses of aspirin and 
patients w ith congenỉtal cyclo-oxygenase deíidency; 
neither of these groups of patients have experienced an 
excess of thrombotìc episodes.

In a meta-analysis conducted by the Antithrombotic 
Trialists' Collaboration8 daily doses of 75 to 325 mg 
appeared to be equally eữective for theữ antiplatelet effect; 
doses greater than 500 mg did not appear to be superior and 
caused more gastrointestinal adverse eííects. Whether doses 
less than 75 mg offer the same eííicacy with reduced 
gastrointestinal toxidty is unknovvn (see EHects on the 
Gastrointestinal Tract, p. 24.3). The meta-analysis con- 
duded that for the long-term prevention of serious vascular 
events in high-risk patients, a daily dose of aspirín in the 
range of 75 to 150mg should be eííective; ư an immediate 
effea is required as in the initial treatment of acute 
myocardial iníaraion, acute ischaemic sơoke, or unstable 
angina, a loading dose of 150 to 300 mg may be given. Other 
analyses18 have made similar dose recommendations. 
However, another revievv19 has suggested that doses as 
low as 75 or 80 mg daily may be inadequate for the primary 
prevention of sưoke and mỵocardial iníarction; it was 
considered that the most appropriate dose of aspirín for 
primary prevention vvas 160mg daily. Aspirin should be 
chewed or dispersed in water; chevving a tablet of aspirin 
ensures that some buccal absotption occurs.

The use of aspirín in ch ild ren  is limited because of the 
rìsk of Reye’s syndrome (see under Adverse Effects, p. 25.3); 
hovvever, it may be spedfically indicated in those at risk of 
clot íormation after cardiac surgery or íor the prophylaxís of 
stroke in high-risk children. The BNFC has suggested oral 
doses of 1 to 5 mg/kg (up to a usual maximum of 75 mg) 
once daily in  neonates and children up to 12 years oí age; 
older children may be given 75 mg daily.
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BehẹeKs syndrome. For reíerence to the use oí aspirin in 
the management of vasculitic symptoms of Behẹet's 
syndrome, see p. 1601.1.

Cataract. Evidence to support or disprove the hypotheãs 
that aspirin has a protective eííect against catarad forma- 
tion is considered incondusive. A study in the USA in 
over 22 000 males conduded that low-dose aspirin 
(325 mg on altemate days) for 5 years was unlikely to 
have a major eKect on catarad íonnation but that a 
slightly decreased risk for ca taraa extraction could not be 
exduded.1 In a later study2 in the UI< ophthalmic exami- 
nation of over 1800 patients who were receiving 300 mg 
to 1.2 g of aspirin daily for ưansient ischaemic attacks 
íailed to confirm any protective effea. Re-analysis3 of the 
results of the original u s  study identiBed additional cases 
of cataract íormation or extraction aỉthough these cases 
did not affect the overall condusions of the original study. 
However, when the study patients were foUowed up over 
15 years, observational da ta4 suggested that the use of 
low-dose aspirin may, in fact, increase the risk of cataiact 
development. It vvas considered that íurther studies were 
needed to establỉsh the role of long-term aspirin in catar- 
a a  prevention.
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Dysmenorrhoea. Drugs such as aspirin and other NSAEDs 
that inhíbit prostaglandin production through inhibinon 
of cydo-oxygenase are eííective drugs in the treatment of 
dysmenorrhoea (p. 8.2).

Fever. Methods for controlling íever (see p. 11.3) indude 
the use of antipyretics and/or phyãcal cooling methods 
(although the value of the latter is questionable). Para- 
cetamol, salicylates such as aspừin, and some other 
NSAIDs are the main antipyretics used. However, salicy- 
lates are generally contra-indicated for the management of 
íever in children because of the possible Iink between 
their use and the development of Reye's syndrome (see 
under Adverse EKects, p. 25.3).

Headache. Aspirin is often used for the symptomatic 
treatment of various types of headache induding migraine 
(see p. 670.3) and tension-type headache (see p. 671.3). 
Aspirin given at the onset of symptoms can successEully 
treat an acute attack of migraine. However, absorption 
may be poor due to gastric stasis which is commonly pre- 
sent in migraine. For this reason dispersible and etỉerves- 
cent preparations and compound preparatìons containing 
drugs such as metodopramide which relieve gastric stasis 
have been advocated.
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23: 59-66.

5. Lipton R8, tì  ai. Aspirin is eííicadous íor the ireacment of acute 
mỉgraine. Headache 2005; 45: 283-92.

6. Diener HC. t í  al. Aspirìn ỉn the treatm ent of acute migraine attacks. 
Expen R n  Nevmthcr 2006; 6: 563-73.

Kowasoki disease. Aspirín has been gíven in regimens 
with normal immunoglobulins to children with Kawasaki 
disease (p. 2405.2) because of its anti-inũammatory, 
antipyretic, and antiplatelet aCTivity.1’4

The usual practice is to use an anti-inũammatory 
regimen until the íever has settled and then convert to an 
antithrombotic regimen. The BNFC recommends an oral 
dose of aspirin 30 to 50mg/kg daily in 4 divided doses in 
children aged 1 month and over (neonates may be given 
32mg/kg daily in 4 divided doses); this should be continued 
until the patient is aíebrile or for the fĩrst 14 days aíter the 
onset of symptoms. Once fever and signs of inAammatory 
disease resolve, the aspirin dose is reduced to 2 to 5 mg/kg 
daily (neonates may be given 5 mg/kg daily) as a single dose 
for its antiplatelet effect. Aspỉrin may be stopped 6 to 8 
weeks after the onset of illness but is usually cohtinued for 
at least One year ư  coronary abnormalities are present and is 
contìnued indeSnitely ư coronary aneurysms persist. 
Similar regimens3'4 are used in the USA although the initial 
dose of aspirin is more usually 80 to lOOmg/kg dáily.

The Symbol t  denotes a preparation no longer actively marketed
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Despite this svidespread usc the optũnum dose and 
duration of treatment have not been clearìy established, and 
the value of aspirin in the initial management of Kawasaki 
disease has been questioned. In a meta-analysis’ tever 
duration was signihcantly shorter in those on high-dose 
aspirin; however, other studies6 have not shovvn such a 
beneíit. M eta-analyses3-7 have also shovvn that the 
incidence of coronary artery abnorm alities is not 
signihcantly different for regimens using high (over 
80mg/kg daily) or low doses of aspirin. Furthermore. a 
retrospective study* suggested that aspirin use (irrespective 
of dose) in the acute phase of the disease may be 
unnecessary as its addition to immunoglobulin ưeatment 
had no effect on the rate of coronary artery abnormalities. A 
more recent review9 íound that evidence from comparative 
studies lailed to show that aspirin reduced the rate of 
coronary anery abnormalities; a lack of good quality 
randomised controlled studies prevented any recommenda- 
tions on the use of aspirin in the treatment of Kavvasaki 
disease.

1. Wỉlliams RV. tí aỉ. Pharmacological iherapy íor paiienis wũh Kavvasaki Ị
disease. Paediatr Drugs 2001; 3: 649-60. I

2. Brogan PA. tí al. Kawasaki diseastr: an evidcnce bascd approach 10 
diagnosis. treaiment. and propusals íor ỉuiure research. Arch Dts ơùlii 
2002; 86: 286-90.

3. Nevvburgcr JW. tí ai. Dídgnosis, treaiment. and long-ierm managemeni ;
ữf Kawasaki discase: a siatement for Health proíessionals íroin thc ! 
Committee on Rheumatic Fever, Endocarditis. and Kavvasaki Dtsease. I 
Coundỉ on Cardiovascular Disease in the Young. American Heart Ị 
Associanon. Pediatria 2004; IỈ4: 1708-33. Correction. ib:d. 2003: 115: ;
1118. Also available at: http://pediatrics.aappublications.org/cgi/ ị
reprint/114/6/1708.pdf (accessed 12/04/07) AlsopublishedinGrru/aíio' Ị 
2004; 110: 2747-71. AỈSO available ai: http://arcahajoumalj.org/cgi/ 
reprint/110/17/2747.pdỉ (accessed 12/04/07)

4. Preeman AF. Shulman ST. Kavvasaki disease: summary ol the American 
Heart Assoriation guidelines. Am Fam Physician 2006; 74: U41-8.

5. TeTai M, Shulman ST. PTevalencc oí coionary anerỵ abnormahtk-s in 
Kawasalci disease is highly dependent on gamma globuỉìn dose but 
independent of saỉicylaie dose. J Pediatr 1997; I3Ỉ: 888-93.

6. SauUbury FT. Comparíson oỉ high-dose and low-dose aspirin plus 
intravenous ỉmmunogiobulỉn in the treatmem oỉ Kawasaki syndrome. 
Clin Pediatr (Phiìa) 2002; 41: 597-601.

7. Durongpisitkul K. tí ai. The prevention of coronary anery aneurysm in 
Kavvasakí dỉsease: a meta-analysis on the efficacy of aspirin and 
immunoglobulin treatment. Pediairia 1995; 96: 1057-61.

8. Hsieh K-S. et ai. Treatment oí acute Kavvasaki disease: aspirin's role in
the ĩebriỉe stage revisited. Absưaa: Pcdiairia 2004: 114: 689. Ptill 
version: hưp://pediaưỉcs.aappublicatiom.org/cgi/reprint/ ỉ 14/6/e689
(accessed 27/11/06)

9. Baumer JH. tí ai Salicylate for the treatment of Kawasakỉ discase in 
chỉỉdren. Available in The Cochrane Daiabase oí Systematic Reviem; 
Issue 4. Chichesier. iohn Wiley; 2006 (accessed 27/11/06).

Leg ukers. A 4-month placebo-controlled study' in 20 
patients suggested that aspirin 300 mg daily aided healing 
of chronic venous Ieg ulcers; the mechanism of action was 
undear.2 However, the valiđity of the ỉindings has been I 
challenged.3 The management of leg ulcers is discussed on I 
p. 1 69oTi .

1. Layton AM. tí aỉ. Randomised rrial of oral aspirin for chronic venous lcg 
ulcers. Lancet 1994; 344: 164-5.

2. Ibbotson SH. tí al. The eííect of aspirin on haemostatic aaivity in the 
treatmem of chronic venous lcg ulceration. Br J Dermatoi 1995; 132: 
422-6.

3. Ruckỉey cv. Prescon RJ. Treatment of chionic leg ulcers. Lamet 5944;
344: 1512-13. Ị

Mdỉgnant neoplasms. For reíerences to studies suggesting 
that regular use o{ aspirin and other NSAIDs may reduce 
the risk of developing malignant neoplasms of the gastro- 
intestinal traa, see under NSAIDs. p. 104.1.

Myeloproliíerative disorders. Aspirin in low doses may be
used to provide symptomatic relieí for erythromelalgia 
(buming pain and erythema of the hands and feet) in 
patìents w ith polycythaemia vera (p. 695.2) and primary 
thrombocythaemia (p. 695.2).

Pain. Aspirin, along with other NSAIDs and paracetamol, 
may be used for ưeating mild or moderate pain (see 
Choice of Analgesic, p. 4.2) and is also used in moderate 
or severe pain to potentiate the eííects of opioids. Ii is sui- 
table for use in acute or chronic pain. Aspirin should not 
be used for pain relieí in children because of its assodation 
w ith Reye’s syndrome (see under Adverse Efíeas, 
p. 25.3).

Dependence and tolerance are not a problem with 
non-opioid analgesics su ch as aspirin, but there is a ceiling 
of efficacy, above which increasing the dose has no hirther 
therapeutìc eHect.
Reíerences.

1. Rees J, et aĩ. Singỉe dose oral aspirin for acute pain. Avaiiable in The 
Cochranc Database oí Systematic Revievvs; Issue 4. Chichesten John 
Wiley: 1999 (accessed 27/11/06).

2. Hersch EV, tí aỉ. Over-the-counter analgesics and antipyretics: a critỉcal 
assessmenL ơin Ther 2000; 22: 500-48.

3. Vergne p, tí aỉ. Aspỉrine. douleur? et inílammaùon. RevMed ìnurr.e 2000;
21 (suppl ỉ); 89S-96S.

Rheumơtíc disorders. Aspirin was once widely used in the 
treatm ent of rheumatoid arthritis (p. 13.2) but has been 
superseded by better tolerated NSAIDs; hosvever, juvenile 
idiopathic arthritis (p. 12.1) induding StilTs disease are I 
among the limited number of indications for aspirín use in I

All cross-reíerences reíer to entries in Volume A

children. The American Hospitaỉ Formulary Service1 suggests 
tha t children weighing 25 kg or less may be given an initi- 
al oral dose of 60 to 130mg/kg daily in divided doses; hea- 
vier children should be started on 2.4 to 3.6 g daily. Alter- 
natively, an initial oral dose of 1.5g/m 2 daily may be 
given in divided doses. The usual maintenance dose is 80 
to  lOOmg/kg daily although up to 130mg/kg daily may be 
required in some children; however, because of the risk of 
toxidty, it is recommended that children weighing over 
25 kg should not receive doses of lOOmg/kg daily or 
above.

1. MdEvoy GK (ed), AHFS Drug Inỉormation. Online] Bethesda. MD: 
American Sodety of Health-System Pharmacists. Available at: http:// 
www.medicinescomplete.com (acccssed 13/01/10)

Adverse Effects and Treatment
Aspirin has many properties in common with the 
non-aspirin NSAIDs. the adverse ettects of which are 
described on p. 104.3.

The most common advarse eílects of therapeutic doses of 
aspirin are gastrointestinal disturbances such as nausea. 
dyspcpsia. and vomiting. Gastrointestinal sympìoms may be 
minimised by giving aspirin with íood. Irriiaiion of the 
gastric mucosa wiih erosion, ulccration, haematemesis, and 
melaena may occur. Histamine H2-antagonisis, proion 
pum p inhibitors. and prostaglandin analogues such as 
misoprostol may be used in the managemeni of NSA1D- 
induced ulceraúon (see Peptic ulcer Disease, p. 1816.2). 
inđuding that caused by aspirin. Slight blood loss, vvhich is 
oíten asymptomatic, may occur in about 70% of patienis; it 
is not usually of clinical signihcance but may, in a few 
patienis, cause iron-defidency anaemia during !ong-terin 
therapy. Such occult blood loss is not atíected by giving 
aspirin with food but may be reduccd by use of enteric- 
coated or other modiíied-release tablets, H,-jntagonists, or 
high doses of antacids. Major upper gastrointestinal 
bleeding occurs rarely.

Some pcrsons. espedally those vvith asthma, chronic 
urticaria, or chronic rhinitis, exhibit notable hypersensi- 
tivity to aspirin (see also p. 25.2), vvhich may provoke 
reaaions induding urticaria and other skin cruptions, 
angioedema. rhinitis, and severe, even íatal, paroxysmal 
bronchospasm and dyspnoea. Persons sensitive to aspirin 
oíten have cross-sensitivity to other NSAIDs.

Aspirin increases bleeding time, decreases platelet 
adhesiveness, and, in large doses, can cause hypopro- 
thrombinaemia. It may cause other blood disorders, 
inđuding thrombocytopenia.

Aspirin and other salicylates may cause hepatotoxicity, 
panicularly in patients vvith juvenile idiopathic anhritis or ị 
other connective tissue disorders. In children thc use of 
aspirin has been implicated in somc cases of Reye's 
syndrome, lcading to severe restrictions on the indications 
for aspirin therapy in children. For íunher dctails, see I 
Reye's Syndrome! p. 25.3. I

Aspirin given rectallv may cause local irritatinn: I 
anoreaal stenosis has been rcported. ;

Mild chronic salicylate intoxication, or salicvlism, usually Ị 
occurs only aíter repeated use of large doses. Salicylism can ị 
also occur íoLlovving excessive topical application of ; 
salicylates. Symptoms indude dizziness, tinnitus, dealness, í 
sweating, nausea and vomiting, headache, and coníusion, I 
and may be controlled by reducing the dosage Tinnirus can ị 
occur at the plasma concentrations of 150 to 300micro- I 
grams/mL required for optimal anti-inílammaiory aaivity; I 
more serious adverse eữeas occur at concentrations above 1 
300 micrograrns/mL. Symptoms of more severe intoxication I 
or of acute poisoning íollovving overdosage include 
hyperventilation, íever, restlessness, ketosis. and respiratory I 
alkalosis and metabolic addosis. Depression of the CNS may ! 
lead to coma; cardiovascular collapse and rcspiraiory lailure Ị 
may also occur. In children drotvsiness and metabolic I 
addosis commonly occur; hypoglycaemia may be severe. j

In acute oral salicylaie overdosage the UK National Ị 
Poisons Inlormation Service (NPIS) recommends that an 1 
oral đose of aaivated charcoal be given if the patient is 
suspected of ingesting more than 125 mg/kg of salicylate or 
any amount of methyl salicylate, vvithin 1 hour o( 
presentation. Activated charcoal not only prcvents the 
absorption of any salicylate remaining in the stomach but 
also aids the elimination o{ any that has been absorbed. 
Gastric lavage should be considered in parients who have 
ingested more than 500 mg/kg of salicylate within I hour o[ Ị 
presentation. i

Measurernent of plasma-salicylate concentration should 1 
be carried out in patients vvho have ingested more than 
125 mg/kg of aspirin, or any amount o{ methyl salicylate or ị 
salicylamide, although the severity of poisoning cannot be 
estimated from plasma concentrations alone. Absorption o? 
aspirin can be delayed by reduced gastric emptying, 
íormation of concretions in the stomach, or as a result of 
ingestion of enteric-coated preparations. In consequence, 
plasma conccntrations should be measuxed at least 2 hours 
(symptomatic patients) or 4 hours (asymptomatic patients)

aher ingestion and repeated 2 hours later. A second dose 3f 
activated charcoal may be given to those vvhose plasm t- 
salicylate concentration continues to rise or those vvho ha e 
ingested enteric-coated preparations. If necessary, measut 
ments should be repeated every 3 hours until the 
concentrations fall.

Fluid and electrolyte management is essential to corre n 
addosis, hyperpyrexía, hypokalaemia, and dehydratio ì. 
Intravenous sodium bicarbonate is given to enhan :e 
urinary salicylate excretion if plasma-salicylate concenti I- 
tions exceed 500micrograms/mL (350micrograms/mL n 
children). Haemodialysis or haemopertusion are al 0 
eííective methods of removing salicylate from the plasma. 
The BNF considers haemodialysis the method of choice n 
severe poisoning; it should be seriously considered whcn 
the plasma-saliqdate concentration is more than 700 micro- 
grams/mL or if there is severe metabolic addosis. Vulnerab e 
patients such as children (aged under 10 years) or the 
elderly (aged over 70 years) may require dialysis at an 
earlier stage.

Reíerences to salicylate toxicity and its managemem.
1. Nniarianni L. A rr«jNsc-snicMi tif !l»c trcatn.cri í'f >aliC)laic ỊMiistinim: 

Dnig SưỊety  1992; 7: 2 0 2 -3 0  3.
2. Wo«ul> D. ơ  Lil. A curt- loM O iy d í driiựs- salu-ylaics P hann  ./ 199 3; 250: 

576 -8 .
3. Collee GG. H anson  GC Ihi* n ia n ù ' -.-!Tu-ni n! aciMc po isnniiiỊỉ Dr J 

A naeuh  1993, 70: 5 6 2 -7  3
4. W atson  JE. Taynpo ET S iiiík k 'ỉm c m p !  hy ÌIKMIIS u( a sp irin  triH-ma. Anu 

P htnnacơtltcr [99ít; 28: 4í»7-9.
5. D jrịỉa n  Pl. et ai. A n ev id en a *  ho'.L*ci lluv-chari to  iỉu idc  il.c  rnanayenic-iit 

of acu itr kalic) la te  ( .isp ih n )  u vc rdusc . Áíií.Ti/ Mt,1 J  2002; 19: 2 06 -9 ,
; 6. R ivera  w ,  t í  al. D d a y r đ  s a lic y b tc  lo x k iry  .11 35 h o u rs  vv ithoui (*<1I y
I m a n iíe s ia iio n s  fo ỉlow ing  a iiny ic  •a licy lau : in y e iiio n . A nn  Pharma<\'tĩ r

2004; 38 : 1 186 -8 . C o rrèc tio n  iHJ. 2006: 40: 999.

ị Effects on the blood. Alihouqh it has benelidal elíects 0 1 
Ị platelets, aspirin can cause adverse t)lood eirects. An ind - 
■ cation of this tuxicity is given by an early rcterence' I .) 
ị reports subniitted to the UR CSM. Therc vvere 787 rcpor s 
i ol adverse reactions to aspirin reported to the c s ;  1 
1 between June 1964 and lanuary 1973. These included 95 
Ị reports of blood disorders (17 fatal) inchiding ih rom boạ- 
' topenia (26: 2 íatal). aplastic anaeinia (13; 7 íatal), an l 
! agranulocytosis or pancytopcnia (10, 2 íatal). Aspirin has 
Ị also bcen associatcd \vith haernoìytic anacmia in patiems 
' with G6PD detidencT.2

1. C u ih b e n  MF. A dver«c reactiuns lo  n u rv s ir ro id a l a n t ir h iu m a tic  d n ic  
C u n  M ed R ìí Opm  1974: 2: 600 -9 .

2, M agec p. B rc ley  L. D rug -im luccd  b lood  dy.;crasias. Phartìt J  1991; 2 4 *■: 
396-7 .

Effects on the cardiovasculor System. Salicylate poisonin ị 
ì may result in cardiovascular collapse bui details of sucli 

cases have not been vvidcly reported. In 2 patients vvith 
salicylate intoxication asystole developed aítcr intravenous 
diazepam.‘ It vvas suggested that diazepam-induced respir- 
atoty depression atíecied the acid-base balance so that th • 
concentration o( non-ionised membrane-pcnetrating írac- 
tion of salicvlate was increased. Fatal aspirin intoxication 
in a 5-year-old child was markcd by hipotension and 
rapidly Progressive cardiac symptoms inciuding ventricula- 
tachycardia and AV block.2 Exiensive myocardial necrosi; 
vvas ĩound at autopsy.

For reíerence to the cffects of aspirin on blood pressure 
compared with other NSAIDs, sec p. 105.1.

1. B crk VVA. A n d erse n  JC  Salicy!ate*associatcd a systo le ; rcp o r t of ỉw o 
cnses. A m  J  Med 19?9 ; 86 : 5 0 5 -6

2. Pefta*A lonso YR. et aỉ. A spirin  in io x ic m o n  m a ch ild  associated  vviU 
m yocard ia l nccrosis: is th i s a  d ru g -re ld tcd  lesiori? PiđỉatT D ĩv Pathoỉ 2001
6: 3 4 2 -7 .

Effects on the gastrointestinal tract. Clinical and epide 
miolữgical evidence suggests that aspirin produces dose 
reỉated gastrointestinal toxicily1-2 that is sometimes, bu 
rarely, íatal.2 Meta-analysis3 suggests that the risk oí gas 
trointestinal bleeding is not 5ignificantly lovvered vỊHth th< 
use of oral lovv-dose aspirin (less than 300 mg daily). f  
systematic revievv4 of observaúonal epidemiologic studie: 
also concurred with this (inding. Another systematii 
rcsnevv5 oí randomised. conuolled studies lound tha 
although losv-dose aspirin (up lo 325 mg daily) increasec 
the risk of major bleeding including gastrointestinal bleed 
ing bv twofold when compared with placebo, the anua 
risk of bleeding was modest; íor every 833 patients takinị 
lovv-dose aspirin for cardiovascular prophylaxis only 1 
additional major bleeding episode will occur annually. Ir 
a population-based study,6 the annual excess risk of uppei 
gasưointestinal complications was about an extra 5 case: 
per 1000 patients: hovvever, the exctss risk varied with 
underlying gastrointestinal risk (actors such as old age anc 
might excced an extra 10 cases per 1000 patients in a 
highcr-risk group comprising over 10% of aspirin users. Ir 
has been suggested that very small doses of aspLrin can 
produce prophylactic beneíits in cardiovascular disease 
\vithout the risk of gastrointestinal toxidty,7 although 
others have reponed gastric injury even with doses oi 
lOmg daily.8

There appears to be no convincing evidcnce that the risk 
of major gasưointestinal bleeding associated vvith a 75-mg
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dose is reduced by using enteric-coated or modiíied-release 
íormulations rather than soluble aspirin,3'4-9 although 
individual studies have reported a reduction in acute 
mucosal injury with enteric coating.10

All known NSAIDs have the potential for causing acute 
damage to the gastric mucosa (see p. 105.3), and 
comparative studies of acute gastric mucosal damage caused 
by such diugs consistently assoãate aspirin with the most 
severe lesions.1 Gastric mucosal injury can occur even with 
cutaneous application.11

1. Graham DY, Smith JL  Aspirin and che stomach. A/m Iment Med 1986; 
104; 390-8.

2. Roderick PJ, tí  ai. The gastrointestinaỉ toxicity oí aspirin: an overvievv of 
randomìsed conưotled Irials. Br J Cỉin Pharmaai 1993; 35: 219-26.

3. Derry s, Loke YK. Risk o ỉ gastrointestinal haemorrhage with long tenn 
use of aspirin: meia-analysis. BMJ 2000; 32Ỉ: 1183-7.

4. Garcia Rodríguez LA, t í  a i  Assocìation between aspirín and upper 
gastrointestinal complications: systematỉc revievv oí epidcmiologic 
studies. Br J Clin Pharmacol 2001; 52: 563-71.

5. McQuaid KR. Laine L. Systematỉc review and meta-analysis of adverse 
evencs oỉ lovv-dose aspirin and dopidogrel ỉn randomized controlled 
trials. Am J Míd 2006; 119: 624-38.

6. Hemández-Díaz s. G arda Rodríguez LA. CardioproteCTive aspirin users 
and  cheir rxcess rỉsk of upper gastroincestinal complỉcarions, BMC Med 
2006: 4: 22. Available at: http://www.biomedcemral.com/comem/pdf/ 
174l-70l5-4-22.pdf (accessed 11/12/06)

7. Lee M, tí a i  Dose effea$ o ỉ aspirin on gastrỉc proscaglandins and stomach 
mucosal injury. Ann Interrt Mtd 1994; 120: 184-9.

8. Cryer B, Feldman M. Effecis of very low dose daily. long-term aspirin 
therapy on gastric duodenal, and recral prostaglandin leveỉs and on 
mucosal injury in healthy humans. Gastrocnteroìogy 1999; 117: 17-25.

9. Anonymous. Which prophylactic aspirin? Drug Tỉĩer Bull 1997; 35: 7-8.
10. Cole AT, tí al. Protecùon of hum an gastric mucosa against aspỉrin— 

entericcoating or dose reduction? Alimcttỉ Pharmaco! Tỉter 1999; 13:137- 
93.

11. Cryer B. tí  aỉ. Effects of cutaneous aspihn on the hum an stomach and 
duodenum . ProcAssacAm Physicians 1999; 111:448-56.

Effecfs on hearing. Studies have shown that tinnitus 
develops at serum-salicylate concentrations above 
200micrograms/mL.1 However, there appears to be con- 
siderable intersubject variation in the response of the ear 
to salicylate;2 tinnitus may occur at lower concenưations, 
vvhereas patients vvith pre-existing hearing loss may not 
have tinnitus despite serum-salicylate concentrations of 
311 to 677 micrograms/mL.1 A graded increase in intensity 
of ototoxicity with increasing salicylate dose and plasma 
concentration has been shown.2 For example, at an aver- 
age total plasma-salicylate concentration of llOmicro- 
grams/mL, the hearing loss at any given ừequency was 
about 12 decibels; such a dettcit might be relevant to 
patients vvith pre-existing hearing impainnent.2

1. Mongan E, t í  al. Tinnitus as an indication of ỉherapcutic serum salicylate 
levels. JAMA 1973; 226: 142-5.

2. Day RO. tí ai. Concentration-responsc reỉationships for salicylatc- 
ỉnduced ototoxicity in normai volunteers. BrJC!in Pharmacoỉ 1989; 28: 
695-702.

Effects on the kidneys. Although abuse of combined 
analgesic preparations containing aspirin has been impli- 
cated in the development of analgésic nephropathy, kid- 
ney damage associated with the therapeutic use of aspirin 
alone appears to be comparatively rare. Many studies 
have tailed to find an increased risk of renal damage in 
patients taking aspirin.1',

1. New Zealand Rheumatism Association Study. Aspirin and the kidney. 
BAIJ 1974; 1: 593-6.

2. Walker BR. tt  a i  Aspirin and renal íunction. N Eng! J  Med 1977; 297: 
1405.

3. Akyoi SM, t í  aỉ. Renal íunction aỉter prolonged consumption oí aspirin. 
BMJ 1982; 284: 631-2.

4. Bonney SL. tí  al. Renal saíety oỉ two analgesics used over the coum er 
ibuproíen and aspirín. Cỉỉn Pharmacoỉ Tlter 1986; 40: 373-7.

5. Sandler DP. tí  al. Analgesic usc and chronic renal disease. N Engỉ J  Med 
1989; 320: 1238-43.

6. Pommcr w, ctaỉ. Reguỉaranalgesicintake and the risk of end-stage renal 
ĩailure. Am J  Nephrữỉ 1989; 9: 403-12.

7. Dubach uc. t í  ai. An epídemiologlc study oí abuse of analgesic drugs: 
eíĩccts of phcnacetin and  salỉcylate on mimaliiy and cardiovascular 
morbidity (1963 to 1987). N Eng! J Mid 1991; 324: 155-60.

8. Perneger TV, tí ai. Risk of kidney failure associaied with the use of 
acetaminophen, aspirin. and nonsteroidal amiinnammatory drugs. N
E n g !  J  M ed  1994; 331: 167 5-9 .

9. Rexrode K, t í  ai. Analgesic use and renal ỉunction in men. JAMA 2001; 
286: 315-21.

Effects on the liver. Aspirin-induced hepatic injurỵ is gen- 
erally mild and maniíests as a mild to moderate elevation 
in aminotranslerase values; however, there is a risk of 
severe liver injury.* One review2 reported an increase in 
aminotransíerase values in 59 of 439 patients given 
aspirin; the increase was considered to be probablỵ related 
to aspirin in 23. Hepatotoxicity appears to be coưelated 
vvith serum-salicylate concentrations greater than 
150micrograms/mL and with active rheumatoid disease. 
Aspirin-induced liver injury is usually reversible on stop- 
ping the drug.2

See also under Reye’s Syndrome, belovv.
ỉ. Lewi$ JH. Hepatic tox id ty  of nonsteroidal anti-inílammatory drugs. Clirt 

Pharm 1984; 3: 128-38.
2. Preeland GR. tí  aỉ. Hepatic safety of two analgesics used over che 

counten ibuproỉen and aspỉrin. Cỉirt Pharmaeoỉ Ther 1988; 43:473-9.

Effects on the mouth. Aspirin bum  (ulceration of the 
mucosal layer of the lips) developed in a 26-year-old

vvoman alter taking an aspirin-containing powder for a 
migraine.1 The vvoman had swallowed the povvder undis- 
solved rather than adding to vvater.

1. Dellinger TM. Lỉvingscon HM. Aspirin bum  of the oral cavity. Amt 
Pharmacoĩlter 1998; 32: 1107.

Hypersensitivity. The main clinical leatures of patients 
who have aspirin hypersensitivity include middle-age, 
íemale gender, diagnoses of asthma or rhinitis, a personal 
or íamily history of atopy, and a history of nasal polyps.1-2 
Aspirin sensitivity occurring with asthma and nasal polyps 
.has been reterred to in some reports as the 'aspirin triad'. 
Other sensitivities often íound concomitantly include 
allergy to food dyes such as tartraãne and to drugs such as 
other NSAIDs.

The prevalence of aspirin-induced asthma can vary 
according to the method used to measure it. A systematic 
revievv3 calculated the prevalence of aspirin-induced 
asthma to be 21% in the general adult asthma population 
and 5% in children when determined by oral provocation 
testing. However, when based on medicai history alone it 
vvas only 2.7% in adults and 2% in children. In another 
study4 using data from patient questionnaires the 
prevalence of aspirin-induced asthma was 10 to 11% in 
patients with asthma and 2.5% in non-asthmatics.

There is considerable cross-reactivity between aspirin 
and other NSAIDs and it is generally recommended that 
patients who have had a hypersensitivity reaction to aspirin 
or any other NSAID should avoid all NS AIDs. In a systematic 
revievv3 cross-sensitivity to other non-selective NSAIDs 
(ibuproíen, diclotenac, and naproxen) occurred in over 
90% of those patients with aspirin-induced asthma. A 
revievv of the literature5 íound little evidence of cross- 
reactivity with selective cydo-oxygenase-2 (COX-2) inhi- 
bitors and aspirin particularly in patients with aspirin- 
induced asthma; however, although there have been 
isolated reports of asthma in such patients aíter taking 
celecoxib or rotecoxib. About 4% of patients vvith aspirin- 
induced skin reactions may develop a cutaneous reaction 
when challenged with a COX-2 selective NSAID. Paraceta- 
mol is usually safe in patients sensitive to aspirin and cross- 
sensitivity to paracetamol has been calculated as about 7%.5 
Based on these tigures, it is considered that less than 2% of 
asthmatic patients would be likely to reaa to both 
paracetamol and aspirin.

The response to individual NSAIĐs is believed to be 
closely linked to the extern to vvhich they inhibit 
prostaglandin synthesis.4-7 There may be a dose threshold 
belovv which no detectable symptoms occur and patients 
who may be tolerant of regular low-dose aspirin can 
develop symptoms when they take larger doses.7 Some7 use 
a íormal challenge with a 300-mg oral dose of aspirin to 
coníirm a diagnosis of NSAID sensitivity but others3 
consider this to be a dangerous technique and use 
inhalation of lysine aspirin which they consider to be a saíer 
and more prediaable altemative. Intranasal challenge vvith 
lysine aspirin has also been used.4-10
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DESENSỈTỈSATìON. Successful desensitisation has been 
achieved using oral aspirin challenge protocols.1*6 Incre- 
mental doses of aspirin (traditionally staning at 30 mg) are 
given until an allergic response occurs; aspirin is reađmi- 
nistered at the dose that caused the response and again 
incremental doses are given until hnally a 650-mg dose is 
tolerated.1-2 After desensitisation, an interruption of con- 
tinuous aspirin dosage results in the reappearance of sensi- 
tivity. Desensitisation has been maintained indeíinitely 
with as little as 81 mg daily of aspirin.6
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Hypoglycaemia. A review of the literature1 on drug- 
induced hypoglycaemia highlighted the £aa that overdo- 
sage with salicylates could produce hypoglycaemia in chil- 
dren. Although therapeutic doses of salicylates in adults 
can lower blood-glucose concentrations in diabetic and 
non-diabedc subjects alike, opinion on the dinical signiíi- 
cance of this effect varies. Salicylates have been implicated 
in a few cases of hypoglycaemia in adults1 and some2 sug- 
gest that patients with renal impairment or those receiving 
large doses, such as in the treatment of rheumatoid anh- 
ritis, may be at risk. Hypoglycaemia has been reported in a 
patient with renal íailure after excessive applicatìon of a 
topical preparation containing salicylic add.3
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Reye's syndrome. Reye's syndrome is a disorder charac- 
terised by acute encephalopathy and íatty degeneratìon of 
the liver. It occurs almost exdusively in young children 
although cases have been seen' in patients over the age of 
12. Many íactors may be involved in its aetiology but it 
typically occurs aíter a vữal iníeaion such as chickenpox 
or influenza and may be predpitated by a Chemical trigger. 
Several large studies, as well as individual case reports, 
have íound a link between Reye's syndrome and the prior 
ingestion of aspirin;2-7 the evidence for other salicylates 
could not be adequately evaluated.4 More recently, in-vitro 
studies have shown biological plauábility for the role of 
aspirin in the development of Reye's syndrome.4

Although a causal relationship remains to be established, 
the use of aspirin and other acetylated salicylates as 
analgesics or antipyretics is generally considered 
conữa-indicated in children under the age of 12 years 
and, in some countries, in teenagers. For example, the UK 
MHRA has recommended that all children aged under 16 
years should not take aspirin.* (This advice superseded their 
earlier recommendations to avoid aspirin during íever or 
viral intection in children under 16 years of age; this advice 
was considered too complex for Products on general sale 
and, given the wide availability of other analgesic 
preparations, there was no need to expose this age group 
to any risk.) Some countries also extend these recommen- 
dations to non-acetylated salicylates. In the UK, the MHRA’ 
contra-indicates the use of topical oral pain relief 
preparations containing salicylates in children under 16 
years of age due to the theoretical risk of Reye's syndrome 
{ÍOỊ details, see choline Salicylate, p. 39.3).

One group of workers’° who re-examined some of the 
original studies suggested that there might also be a link 
betvveen Reye's syndrome and the use of antiemetics, 
phenothiaánes, and some other antihistamines, but their 
conclusions have been critidsed." More recently, otheis’2 
have suggested that Reye's syndrome was caused by a vừal 
mutation or the result of misdiagnoses of metabolic 
disorders but again these condusions have been ques- 
tioned.4'13

1. Hall SM. Lynn R. Reye's syndrome. N Enjl J Mtd 1999; 3 4 t: 845-6.
2. Waldman RJ. t í  ai. Aspirin as a risk íactor in Reye's syndrome. JAMA 

1982; 247: 3089-94.
3. Halpin TJ, tí  ai. Reye's syndrome and medication use. JAMA 1982; 248: 

687-91.
4. Hurwitz ES. tí ai. Public health Service study oí Reye's syndrome and 

medỉcaiions: rcport of che main sxudy. JAMA 1987:257: 1905-11.
5. Hall SM, tí aỉ. Preadmission antipyretics in Reye's syndrome. Arch Dà 

Child 1988: 63: 857-66.
6. Clasgovv JFT. Reyc’s syndrome: the case íor a causal link wỉih aspírin. 

Drug Saftíy 2006; 29: I I 11-21.
7. Schrõr K. Aspirin and Reye syndrome: a rcview of the evỉdence. PediatT 

Drugs 2007; 9: 195-204.
8. MHRA. Aspirìn and Reye's syndrome: quescions and answcrs (issued 4th 

April, 2003). Available at: h tip ://www.mhra.gov.uk/home/idcplg? 
IdcService»GET_FILE&dDocNameaCON019512&RevisÌonSelection- 
MethodsLatestReleased (accessed 29/11/06)

9. MKRA. Press release: ncw advice on oral salicylate gels in under 165 
(issued 23rd April. 2009). Availabỉe at: http://www.mhra.gov.uk/ 
NewsCentre/Pressreỉeases/CON044Q14 (accessed 24/04/09)

10. Castccls-Van Daele M. Eggermont E. Reye's syndrome. BMJ 1994; 308: 
919-20.

11. Hall SM. Reye’s syndrome. BMJ 1994; 309:411.
12. Orlow5kỉ JP, t í  aỉ. Is aspirỉn a cause of Reye's syndrome? A case against. 

Drug SaỊtíy 2002; 25: 225-31.
13. Wa!ler p, Suvam a R. ỉs aspirin a cause of Reye's syndrome? Drug Safety 

2004; 27 :71-3 .

Precautions
Aspirin has many properties in common with the 
non-aspirin NSAIDs, the precautions of which are described 
on p. 107.1.

Aspirin should be used cautiously, ư at all, in patients 
prone to dyspepsia or known to have a lesion of the gastric 
mucosa. It should not be given to patients with haemophilia 
or other haemorrhagic disorders, nor to treat patients vyith 
gout (since low doses increase urate concentrations).
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Aspirin should be used with cautìon in  patìents with 
asthma or allergic disorders. It should not be given to 
patients with a history of sensitivity reactions to aspirin or 
other NS.AIDs, induding those in whom attacks oí asthma, 
angioedema, urticaria, or rhinitis have been precipitated by 
such drugs (ỉor íu rther details of rìsk íactors see 
Hypersensitivity under Adverse Eữects, p. 25.2).

Caution is necessary w hen renal or hepatic hinction is 
impaired; aspirìn should be avoided in severe renal or 
hepatic ũnpairment. Aspirín should be used cautiously in 
dehydrated pacients and in the presence of uncontrolled 
hypcrtension.

High doses may precipitate acute haemolytic anaemia in 
patients vvith G6PD deădency. Aspirin may interlere with 
insulin and glucagon control in diabetics (see Hypoglyc- 
aemia under Adverse Elíects, p. 25.3).

The use of aspirin in children is exưemely limited 
because of the risk of Reye's syndrome (see under Adverse 
E£fects, p. 25.3, and Uses and Administration, p. 22.3).

Although Iow-dose aspirin might be used in some 
pregnant patients, analgesic doses of aspirin should not be 
used at term as they may be associated vvith delayed onset 
and prolongation of labour and with matemal and neonata) 
bleeding. High doses may cause closure of fetal ductus 
arteriosus in utcro and possibly persistent pulmonary 
hypertension in the nevvborn (but see Pregnancy, bđovv); 
kemicterus may occur in jaundiced neonates.

Continuous prolonged use of aspirin should be avoided 
in the elderiy because of the risk of gastrointestinal bleeding.

Aspirin should be stopped several days belore scheduled 
surgical procedures (see below).

Aspirin and other salicylates can interlere with thyroid 
íunction tests.

Breast feeding. The American Academy of Pediatrics' con- 
siders that salicylates should be given vvith caution 10 
breast-feeding mothers, since aspirin has been associated 
with metabolic addosis in the íníani.2 The BNF also 
recommends that aspirin should be avoided ín breast-íeed- 
ing mothers because of the possible risk of Reye's 
syndrome in nursing iníants; they also advise that iníants 
with neonatal vitamin K deliriency may be at risk o[ 
hypoprothrombinaemia aíter the regular use of high doses 
of aspirin in breast-íeeding mothers. However, a prospec- 
tive study5 íound no adverse effects in 15 breast-fed 
inỉants whose mothers were receiving aspirin.

1. American Academy of Pediatrics. The ơ ansíer of dmgs and other 
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Porphyria. The Drug Database for Acute Porphyria. com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, dassiCes aspirin as not por- 
phyrinogenic it may be used as a drug of first choice and 
no precautions are needed.1

1. The Drug Database ỉor Acute Porphyría. Avaiỉabỉe at: hup://ww\v. 
drugs-porphyha.org (accessed 21/10/11)

Pregnancy. The potential adverse eữects of aspirin when 
used during pregnancy have been revievved.1 Salicylates 
readily cross the placenta and have been shown to be tera- 
togenic in animalt. Although some studies and anecdotal 
reports have implicated aspirin in the formation of conge- 
nital abnormalities, most large studies2"* have tailed to 
find any âgniEcant risk or evidence of teratogenidty. Ana- 
lysis of data collected by the Slone Epidemiology Unit 
Birth Deíects Study suggests that use of aspirin during the 
early months of pregnancy, when the íetal heart is devel- 
oping, is not assodated vvith an increased risk of cardiac 
deíects.5 The ability of aspứin, hovvever, to alter platelet 
hinction may be a potentíal risk. There have been a íew 
reports oí haemorrhagic disorders in inlants whose 
mothers had consumed aspirin during pregnancy4 and of 
salicylate-assodated haemorrhagic complications in 
mothers.7 However, no clinically signihcant adverse eííects 
on matem al or neonatal bleedúig or on ỉetal ductus ílovv 
were reported in a meta-analysis* of 6 conưolled studies 
which evaluated low-dose aspirin (less than 325 mg daily) 
in pregnancy-induced hypertension. Tvvo more recent pla- 
cebo-conttolled studies9-10 have also lound no clinically 
signihcant adverse effects on neonatal bleeding with lotv- 
dose aspirin. It appeared that the degree of cydo-oxygc- 
nase inhibition produced by aspirin was unlikely to be 
great enough to cause premature dosure of the ductus 
arteriosus or to affea the pulmonary blood vessels.1 How- 
ever. in  some studies in patients considered to have hígh- 
risk pregnandes the risk o! abruptio placentae11 or conse- 
quent perinatal death12 was increased by matemal dosage 
vvith aspirin.

For reíerence to a possible assodation betvveen aspirin 
and other NSAIDs and persistent pulmonary hypertension 
of the nevvbom, and a possible assodation between simple 
analgesics induding aspirin and congenital cryptorchidism, 
see under NSAIDs, p. 107.2.

Although aspirin has the potential to inhibit uterine 
contraaions of labour it was considered that intermittent or 
low-dose aspirin was unlikely to inhibit cyđo-oxygenase for 
long enough to prolong pregnancy or labour.1 

See also Surgical Procedures, be!ow.
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Reỉiỉtance. Some patients given aspirin lor the managc- 
ment of cardiovascular disease do not respond to treat- 
ment. a phenom enon that has been descrìbcd as aspìrin 
resistance. At present, aspirin resistance is poorly under- 
stood and turther studies are needed to detine it.
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Surgical procedures. Aspirin prolongs bleeding time, 
mainly by inhibiting platelet aggregation. This effea is 
irreversible and nevv platelets must be released into the 
circulation beíore bleeding tứne can retum  to normal. 
Therelote aspirin therapy should be stopped several days 
beíore surgical procedures. In some đinical situations, 
aspirin may have been given shortly beíore a surgical pro- 
cedure. w hen  emergency coronary bypass surgery is 
required for myocardial iníarction. most patients vvould 
have received aspirin as part of the initial treatment for 
inlaraion. Perioperative bleeding. ưansfusion require- 
ments, and surgical re-exploraiion rates may be increased 
when aspirin is given.' However, some studies2-’ have 
shown thai the increase in bleeding is not signiíicant; in 
addition, there have been reports that pre-operative 
aspirin may reduce the rate of perioperative myocardial 
iníarction (vvith aprotinin),4 improve oxygenation,5 and 
even decrease mortality.3-6 Desmopressin may reducc the 
risk of perioperative bleeding (see under Haemorrhagic 
Disorders. p. 2355.3).

Aspirin is somctimes given during the second and third 
trimester íor the prevention of pregnancy-induced 
hypertensive disease (see under Hypertension, p. 1251.1). 
Studiesindicate that vvhengivenin a dose of 325 mg daily or 
less, clinically signihcant eỉíects on matemal or neonatal 
bleeding do not occur.7 Some have suggested that aspirin 
therapy may increase the risk of lormation of extradural 
haematoma thus making epidural anaesthcsia inadvisable* 
but a subsequent study’ ỉound that low-dose aspirin during 
pregnancy did not increase the risk of bleeding complica- 
tions during epidural anaesthesia.

Patients on low-dose aspirin, in whom tourniquets are 
used lor nerve blocks or other procedures, may be at 
increased risk of developing purpuric rash.10

It has been suggested that in patients undergoing 
dermatological,11 or minor dental12 surgerv, aspirin need 
only be stopped before surgery in those patients with a 
prolonged bleeding time, vvhereas patients with a normal 
bleeding time could continue therapy.
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Interactions
Ị Aspirin has many properties in Cummon with t) e 
j non-aspirin NSAIDs, the interactions of which are đescribt d 
! onp . 107.3.

Some of the eílecls of aspirin on the gastrointestinal tra t 
are eniianced by alcohol. Use of gold compciunds vvit 1 
aspirin may exacerbate aspirin-induced liver damage.

Ưse of aspirin with dipyridamole may result in a 1 
increase in plasma-salicylate concentrations. Drugs such , s 
metoclopramide in patients v/ith migraine headache rcsu t 
in earlier absorption of aspirin and highcr peak plasmí- 
salicylate concentrations. Metoprolol may also increase 
peak plasma-salicylate concentraũons. Salicylate intoxica- 
tion has occurred in patients on high-dose salicylate 
regimens and carbonic anhydrase inhibitors.

Plasma-salicylate concentrations may be reduced by 
corticosteroids. This interaction is likely to be important in 
patients receiving high-dose long-term salicylate treatmen . 
Convcrselv, salicylate toxicity may occur if corticosteroids 
are nvithdravvn. Also the risk of gasưointestinal bleeding and 
ulceration associated with aspirin is increased vvhen used 
with corticosteroids. Antacids may inaease the excretion cf 
aspirin in alkaline urine.

Aspirin may increase the activity of coumarin anticoa- 
gulants, sulíonylurea hypoglycaemic drugs, zafirlukast, 
methotrexate, phenytoin, and valproate. Aspirin dứninishes 
the elíects of uricosurics such as probenecid and 
sulfinpyrazone. The m anuíacturer of milepristone advises 
o{ a thcoretical risk that prostaglandin synthetase inhibition 

I by aspirin or NSAIDs may alter the eHicacy of miíepristone.
Use of aspirin with other NSAlDs should be avoided 

because of the increased risk oi adverse effeas; the 
cardioprotective elỉeas of aspirin may be abolished by 
ibuprolen and possibly other NSAIDS. A5pirin may decrease 
the plasma concentration of some other NSAIDs, íor 
example, tenbuíen, indometacin, and piroxicam. 
Refercnces.

ĩ.  Miners JO Drug interacrions involving aspirỉn (acetyỉsalicylic acid) and 
saỉicyỉic acid. ƠỈK Phannacủkincl 1989; 17: 327-44.

2. Abcbe vv. Herbal medicaiíon: potenúđỉ ỉor adverse intcraaions vvití 
anolgesic drugs J Clin Pharm Ther2002: 27: 391-401.

3. Gaiiano JM, Gíbson CM. Poiential íor drug-drug imeractinns in paúem 
taking anaỉgesics ỉor rmld-to-moderate pain and lovv-dose aspirin ỉc 
cardioprotection. Am J  Cardioỉ 2006; 97: 23-9.

ACE inhibitors. For a discussion of aspirin and othe 
NSAIDs reduring the activity ol ACE inhibitors, sei 
p. 1288.3.

Anagrelide. For the potenrial e£fea of aspirin in patient 
taking anagrelide, see p. 2443.1.

Antiepileptics. Aspirin may inhibit the metabolism of val 
proạtí: íor hm her detaih, see Analgesics, p. 557.2.

Antìíungals. Plasma-salicylate concentrations in an 8 
year-old child receiving long-term aspirin therapy Í0J 
rheumatic heart disease were markedly reduced wher, 
ưeatment with griseoỊulvin vvas started.1 It was suggestec 
that griseoíulvin might interlere with absorption ot 
aspirin.

1. Phillips KR. n  al. GnSLCÍulvin signiíicamly decreases serum salicylatr 
conccntrations. Pediatr ìnfea Dừ J 1993; 12: 350-2.

Calcium-channel blockers. The antiplatelet ettects oí 
aspirin and calcium-channel blockers may be increased 
vvhen they are used together; there have been isolated 
reports1-2 oi disturbed haemostasis induding abnormal

All cross-references reíer to entries in Volume A
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bruising, prolonged bleeding times, and ecchymosis in 
patients taking aspirin and verapamil concurrently.

1. Ring M£, et a i  ClinicaUy signiOcant amiplatelet eỉỉects oi calcium- 
channel blockers. J Ctìn Pharmacoỉ 1986; 26: 719-20.

2. Vercino E, e/ ni. VerapamU-aspirin ỉnteraction. Ann Pharmacother 1994; 
28: 536-7.

General anaesthelics. For the effect of aspirin on thiopen- 
tal anaesthesia, see p. 1919.3.

NSAIDs. It has been suggested that ibuprofen and possibly 
other NSAlDs may reduce the cardioprotective effect oỉ 
aspirin. A study1 involving 7107 patientỉ íound that cardi- 
ovascular mortality was increased in patients taking lovv- 
dose aspirin for cardiovascular disease when also taking 
ibuproíen (adjusted hazard ratio 1.73 times that of patients 
not taking ibuproíen). Another study2 íound that although 
taking low-dose aspirin or NSAIDs alone decreased the 
incidence of myocardial iníarction, there was a 
non-significant increase in the risk of myocardial iníarc- 
tion w hen both were taken. Another large study also 
(ounđ the risk to be increased in those taking regular 
rather than intermittent NSAID treatment with aspirin.J 
However, a study4 involving 14098 patients concluded 
that the risk of myocardial intarction was reduced in 
patients takìng ibuprolen and aspirin w hen compared 
with those taking aspirin alone. Furthermore, a study5 in 
70 316 patients lound that the risk of death in patients 
prescribed aspirin and ibuproíen was comparable to that 
of patients prescribed aspirin alone or with another 
NSAID.

The timing o£ doses may be important; a study4 has 
shown that irreversible platelet aggregation occurred when 
a single daily dose of ibuproíen vvas given 2 hours aíter 
aspirin; however, when ibuprolen tvas given beíore aspirín 
as a single daily dose or given three times daily, platelet 
aggregation was reversible vvhich may limit the cardiopro- 
tective eííects of aspirin.

There are limitations to all these studies and íurther 
studies are needed beíore any recommendations can be 
made.7"11

1. MacDonald TM, Wei L Eỉỉect oỉ ibuproíen on cardioprotective ettect of 
aspirin. Lancet 2003; 361: 573-4.

2. Kimmel SE. eĩ ai. The efíects of nonseleetive non-aspirín non-sreroidal 
anii-ỉnílammatory medications on the risk oí nonỉataỉ myocardial 
inỉarctioa and their intcraaion with aspirín. /  Am Coỉl Cardiol 2004; 43: 
985-90.

3. Kurth T, et a l. Inhibition of dinical benehts of aspirin on íirst myocardỉal 
iníarctỉon by nonsieroidal antUnỉlammatory drugs. Circulation 2003; 
Ỉ08: 1191-5.

4. Patel TK. Coldberg KC. Usc of aspirín and ibuproíen compared with 
aspirin alone and the risk of myocardial iníarction. Ardt Intent Med 2004; 
164: 852-6.

5. Curtis JP. €t a l. Aspirìn. ibuproíen. and m ortđU ty after m yocard ia l 
iníarciion: retrospecĩive cohorĩ Sỉudy. BMJ 2003; 327: 1322-3.

6. Cateỉỉa-Lavvson F. rí aỉ. Cydooxygenase inhibítors and the antiplatelet 
effects oí aspirin. N Engl J  Mtd 2001; 345: 1809-17.

7. Etminan M. Samỉì A. Eííect of ibuproỉen on cardioprotectivc e ííea  of 
aspirin. L4m*r2003; 361: 1558-9.

8. Kimmel SE. Strom BL. Givỉng aspirin and ibuproíen aíter myocardial 
inỉarctỉon. BMJ 2003; 327:1298-9.

9. Curtis Jp, Krumholx HM. The case íor an advcrse interaction bcivveen 
aspirin and non-steroidal anti'ỉnflammatory drugs: is it time to beỉieve 
the hype? J  Am Colỉ Cardiol 2004; 43: 991-3.

10. Cheema AA. Shoulđ people on aspirin avoid ibuproíen? A revievv of the 
hterature. Qardìoì Rev 2004; 12: 174-6.

11. Corman SL. et al. ỉmpact of nonsteroidaỉ antiinílammatory drugs on the 
cardioprotectỉve effects of aspirin. Ann Pharmacother 2005; 39: 1073-9.

Spironolactone. For the ef(ect of aspirin in patients taking 
spironolactone, see p. 1502.2.

Pharmacokìnetics
Aspirin and other salicylates are absorbed rapidly from the 
gastrointestinal tract vvhen taken orally but absorption after 
reaa l doses is less reliable. Aspirin and other salicylates can 
also be absorbed through the skin.

Aher oral doses, absorption of non-ionised aspirin occurs 
in the stomach and intestine. Some aspirin is hydrolysed to 
salicylate in the gut wall. Once absorbed, aspirin is rapidly 
converted to salicylate, but during the íirst 20 minutes aher 
an oral dose aspirin is the main form of the drug in the 
plasma. Aspirin is 80 to 90% bound to plasma proteins and 
is vvidely distributed; its volume of distribution is reported to 
be 170mL/kg in adults. As plasma-drug concentrations 
increase, the binding sites on the proteins become saturated 
and the volume of distribution increases. Both aspirín and 
salicylate have pharmacologicaỉ activity although only 
aspirin has an antỉ-platelet effea. Salicylate is extensively 
bound to plasma proteins and is rapidly dlstríbuted to all 
body parts. Salicylate appears in breast milk and crosses the 
placenta.

Salicylate is mainly eliminated by hepatic metabolism; 
the metabolites indude salicyluric acid, salicyl phenolic 
glucuronide, salicylic acyl glucuronỉde, gentisic add, and 
gentisuric add. The ỉormation of the major metabolites, 
salícyluric add  and salicyl phenolic glucuroníde, is easily 
saturated and follows Michaelis-Menten kinetics; the other 
metabolic routes are íirst-order processes. As a result, 
steady-state plasma-salicylate concenưations increase dis-

proportionately with dose. Aíter a 325-mg aspirin dose, 
elimination is a íirst-order process and the plasma-salicylate 
half-liíe is about 2 to 3 hours; at high aspỉrin doses, the half- 
Iife increases to 15 to 30 hours. Salicylate is also excreted 
unchanged in the urine; the amount excreted by this route 
increases with increasing dose and also depends on urinary 
pH, about 30% of a dose being excreted in alkaline urine 
compared with 2% of a dose in addic urine. Renal excretion 
involves glomerular ftlơation. active renal tubular secre- 
tion, and passive tubular reabsorption.

Salicylate is removed by haemodialysis.
Reíerences.

1. Needs CJ, Brooks PM. Clinical pharmacokinetics oỉ ihe salicylates. Clin 
Pharmacokinet 1985; 10: 164-77.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Arg.: Aspirina; Aspirìnetas; 
Bayaspirina; Cardioaspirina; Deseníriolito; Ecotrin; Geniol Pre- 
vencion; Geniol s c  sin Caíeina; Laíeaspirina; Nuevapína; Vipir- 
ina Ginsex Corazon; AustraL: Aspro Protent: Aspro; Astrix; 
Cardiprin; Cartia; Disprin Direct: Disprin; Solprin; Austria: Ace- 
kaptonỷ; Aspirin Protect; Aspro; ASS; CorProtect; Herz ASS; 
Herzscliutz ASS; Thrombo ASS; Thrombostad; Togal Monoỷ; 
Belg.: Acenterine; Alka-Seltzer; Asaílovv; Aspaxa; Aspirine; Car- 
dioaspirine; Cardiphar; Disprilt; Sedergine: Braz.: AAS; Aceú- 
dl; Analgesin; AntƯebrin; Aspirina; Bufferin; Cardio AAS; 
Cimaas; Ecasil; Hipotermalt; Salicetil; Salicil; Salicin; Salipirin; 
Salisvit; Salitil; Siỉaas; Somalgin; Canad.: Apo-Asa; ASA; Asa- 
dolt; Asaphen; Asatab; Aspergum; Aspirin with Stomach 
Guard; Buíỉerin; Enưophen; Equate Daily Low-Dose; Lite 
Brand Daily Lovv Dose ASAf; Lovvprin; Novasen; PMS-ASA; 
Pro-AAS; Reliet ASA' Rivasa; Tri-Buhered ASAỷ; Chãe: Aspiri- 
na; Cardioaspirina; Corvasol; Disgren; Ecouin; Fluicon Hassa- 
pirin; Thrombo AS; china-. An Ni Tuo Bamyl (E/fc
/R); Bayaspirin Protect Ji {íũiẻ); Ịịe Ning (ử
■f); Sai Ning ( S í ); Shi Tai Le Si Er l i  ( « | ^ ) ;  Me
Mei Da ( tí lll ii) ; Xin Dong (JRặj); Ybcinxue (Ồ)ífcS); Cz.: 
Acylpyrin; Anopyrin; Axanum; Godasal; Denm.: Camylỷ; Hjer- 
dyl; Hjertealbyl; Hjertemagnyl: Hjertemin; Idotylt; Magnyl; 
Fin.: Aspirin Cardio; Aspirin Zipp; Disperin; primaspan; 
Thrombo ASA; Fr.: Aspirine pH8; Aspirine; Aspirisucret; 
Aspro; Ger.: Acesal; ASS; Axanum; Godamed; HerzASS; Minia- 
salf; Togal ASS; Gr.: Alka-Seltzer N; Apyn Ascriptin: Buữerin; 
Measurìn: Neospir; Salospin Upsalgin-N; Hong Kong: Aspilets; 
Astrixt; Bokey; Cardiprin; Disprin; Ecotrint; Glyprin; LAsprint; 
Propirin; Uni-Acetilt; Hung.: Aspirin Protea; Astrìx; Colíaritt; 
Kalmopyrin; India: Alpyrin; ASA; Ascad; Asicom; Aspent; 
Aspicotf; Aspin; Aspisol; Colsprin; Cotasprin; CV-Sprin; Delis- 
prin; Disprin; E-Prin: Ecosprin; Gra; Insprin-ER; LDA; Linzi; 
Loprin; Manospirin; Mazoral; Nusprin; Od-Prin; Optaz; Otaspir- 
in; Indon.: Aptor; Ascardia; Aspilets; Aspitrom; Astika; Bodrex- 
in; Cardio Aspirin; Contrexyn; Fannasal; Inzanaf; Miniaspi; 
Minigrip; Naspro; Procardint; Proxime; Restor; Rheumapillt; 
Thrombo Aspilets; Irỉ.: Asacard; Aspro+; Caprin; Disprin Direct; 
Disprin Extra Strength: Disprin; Lowasaf; Nu-Seals; Nuasa; 
Nuprin: Resprint; Israel: Acetosal; Alka-Seltzert: Aspirin Car- 
dio; Butíered Pirint; Cardiopirin; Cartia: Godamed; Micropirin; 
Tevapirin; /to/.: Ascriptin; Aspiglicina; Aspirina 03; Aspirina; 
Aspirinetta; Aspro; Cardioaspirin; Malaysia: Aceprin; Aspirin 
Cardio; Cardiprin; Casprin; Disprin; Glyprin; Mex.: Acetil-A; 
Acetinỷ; Adtab; Antacsal; ASA; Ascriptin; Aspirina Protect; Dis- 
prinaỷ; Doloquim; Ecotrint; Midolen; Vastecel; Neth.: Asacard; 
Aspirine Protect; Aspro; Axanum; Cardioral; Togalt; Nor\V.: 
Acetyratiof; Albyl-E; Axanum; Globoid; Magnyl-Ef; NZ: 
Aspec Aspro; Cartia; Disprin; Ecotrint; Solprin; Philipp.: Ace- 
prin; Anthrom; Asaprim; Aspec Aspen; Aspilets; Asthromed; 
Astdx; Baypdn; Cor-30; Conal; Enteroprin; Tromcor; PoL: 
Acard; Acesan; Alka-Prim; Alka-Seltzer; ASAỊ; Asaltec; Aspi- 
mag; Aspirin Protea; Asprocardt; Asprocol; Bestpirin; Caldpir- 
ynat; Cardio/il; Encopirin; Galocardt; Hascopiryn; Nipas; Polo- 
card; Polopiryna S; Polopíryna: Proíĩcart; Salpirin; Upsarin; 
Port.: AAS; Actipiril; Asacard; ASP; Aspìrina; Cadia; DuoCover; 
DuoPlavin; Migraspirina; Toldex; Tromalyt; Rus.: Acecardol 
(AueKapaon); Alka-Prim (AabKa-ripHM); Asa-Cardio (Ack- 
KapaHO); Aspikor (AcnHKop); Aspinat (AcnHHaT); Aspinat Cardio 
(AcnHHaT KapitHo); Aspirin Cardio (AcnnpHH Kapano); CardiASK 
(KapttHACK); Cardiomagnyl (KapaHOMarHHii); Cardiopyrin 
(KapaHomipHH); Nextrim Fast (HexcrpHM <I>acT); Taspir (TacnHp); 
Thrombo ASS (TpoM6o ACC); Trombopol (TpoMÕonoa); Upsarin 
(yncapHH); S.AỊr.: Coprin; Disprin; Erotrin; Myoprin; singa­
pore: Asproỷ; Astrixt; Bokey; Cardiprin; Disprin; Dusilỷ; Gly- 
prin; Platett; Spain: AAS; Adiro; Aspirina; Bioplak; Okalf; 
Okaldol; Rhonalt; Sedergine; Tromalyt; Swed.: Albyl minor; 
Bamyl; Magnecyl; Trombyl; Switz.: ASA; Asperivo; Aspirine 
Cardio; Aspro; ASS Cardio; Axanum; Cardiax-ASS; Thrombace 
Neof; Tiatral 100 SR; Togal ASS; Thai.: Actorint; Anassa; Arpi- 
sine; ASA; Asatab; Ascot; Aspaco; Aspent; Aspilets; Aspipac; 
Aspirine; Asrína; B-Aspirin; Buntaopoad-Bura; Caparin; Cardi- 
prin; Empirin; Entrarin; Pirin; Selerin; SP; V-ASh Turk.: Algo 
Bebe; Algof; Asabrin; Asinpữỉne; Aspapirine; Aspimirin; Asp- 
inal; Ataspin; Babyprin; Coraspin; Dispdl; Ecopirin; Isaspin; 
Notras; Opon; Phannaspirin; UAE: Jusprin; UK: Alka; 
Angettest; Aspro; Caprin; Disprin Direct; Disprin; Enprin; Fla- 
masacard; Micropirin; Nu-Seals; Pure Health; Ukr.: Acecardin 
(AuerapaHH); Acecor Cardio (AiieKop KapaHo); Alka-Prim 
(A iibK a-npH M ); Aspecard (Acnexapa); Aspeter (Acnerep)t; 
Aspidn Cardio (AciĩHpHH Kapano); Cardiomagnyl 
(KapaHOMarmui); Combi-ASA (Kom6h-ACK); Ecorin (3xopHH)t;

: Godasal (Toaacan); Magnikor (MarKHKop); Polocard (lIonoKapa); 
Ị USA: Adprin-B; Arthritis Pain Formula; Ascriptin; Aspergumt; 

AspừLow; Bayer Low Adult Sưength; Buữerin; Buữex; Cama 
Arthritis Pain Relieven Easprin; Ecotrin; Empỉrin; Extra 
Strength Bayer Plus; Genprin; Hal/prin; Miniprin; Norvvich 
Extra Strength; Norwich Regulac Suength; Regular Strength 
Bayer; St. Joseph Adult Chewable; ZORprin; Venez.: Asaprol; 
Ascriptìn; Azacard; Cardipirina; Coraspirina.

Multí-ingredient Preparotíons. Numerous preparations are listed 
in Volume B.

Pharmacopoeial PreparaHons
BP 2014: Aspirin and Caheine Tablets; Aspirin Tablets; Co- 
codaprìn Tablets; Dispersible Aspirin Tablets; Dispersible Co- 
codaprín Tablets; ESeivescent Soluble Aspirin Tablets; Gastto- 
resistant Aspirin Tablets;
USP 36: Acetaminophen and Aspirin Tablets; Acetaminophen, 
Aspirin, and CaHeine Tablets; Aspirin and Codeine Phosphate 
Tablets; Aspirin Capsules; Aspirin Delayed-releasc Capsules; 
Aspirin Delayed-release Tablets; Aspirin EServescent Tablets £or 
Oral Solution; Aspirin Extended-release Tablets; Aspirin 
Suppositories; Aspirin Tablets; Aspirin, Alumina, and Magnesia 
Tablets; Aspitin, Alumina, and Magneáum Oxide Tablets; 
Buữered Aspirin Tablets; Butalbital and Aspinn Tablets; 
Butalbỉtal. Aspirin, and Cal/eine Capsules; Butalbital, Aspirin, 
and Calỉeine Tablets; Butalbital, Aspirin, Caheine. and Codeine 
Phosphate Capsules; Carisoprodol and Aspirin Tablets; Cariso- 
prodol, Aspirin, and Codeine Phosphate Tablets; Orphenadrine 
Citrate, Aspirin. and Caỉfeìne Tablets; Oxycodone and Aspirin 
Tablets; Pentazodne and Aspirin Tablets; Propoxyphene Hydro- 
chloride. Aspirin, and Caữeine Capsules; Propoxyphene 
Napsylate and Aspirin Tablets.

Auranofin ÍBAN, USAN, riNN)

Auranofìini; Auranoíìna; Auranofìne; AuranoAnum; Oranoíìn; 
SKF-39162; SKF-D-39162; AypaHOỘHH. 
(l-Thio-(3-D-glucopyranosato)(triethylphosphine)gold
2,3,4,6-teơa-acetate.
C2ũH34AuO,PS=678.5 
CAS — 34031-32-8.
ATC —  M01CB03.
ATC Vet —  ỌM0ỈCB03.
UNII —  3H04W28ĩW.

Uses and Administratìon
Auranohn is a gold compound with a  gold content of about 
29%; it has similar actions and uses to those of sodium 
aurothiomalate (p. 130.2). It is given oraUy in active 
Progressive rheumatoid arthritis (p. 28.1); such oral 
treatment is less toxic than intramuscular gold but is also 
much less effective. The usual initial dose of auranohn is 
6mg daily given in two divided doses at hrst, then, if 
tolerated, as a single dose. Treatment should be continued 
for at least 6 months to assess the response; the dose may be 
increased aíter 6 months, if the response is inadequate, to 
3 mg three times daily. If the response is still inadequate 
alter 3 months at this dosage, then ưeatment should be 
stopped.

Asthma. A systematic review‘ found that oral or par- 
enteral gold compounds reduced corticosteroid require- 
ments in the management of asthma (p. 1195.2); how- 
ever, it was considered that the effect was probably of 
limited clinical sỉgniBcance and, given the adverse eííects 
and monitoring requirements of gold compounds, their 

j use in asthma could not be recommended.
1. Evans 0J. tt aỉ. Gold as an oral cortìcosteroid sparíng agent in stablc 

asihma. Available in The Cochrane Daiabase oí Sysicmaiic Rcvicvvs;
I Issuc 4. Chichcsten John VViley; 2000 (accessed 11/01/11).

Lupus. Since the introduction ọf less toxic drugs gold com- 
pounds are novv tarely used in the treatment of SLE, hovv- 
ever, there have been anecdotal reports suggesting that 
auranoũn may be of use in patients vváth discoid lupus 
erythematosus1 or cutaneous lupus erythematosus2 reírac- 
tory to conventional treatment.

1. Daỉĩiel K. et ai. Treacment oC chronic discoid lupus erythematosus with 
an oral gold compound (auranoAn). B rJ  Dtrmatoi 1986; 115: 211-16.

2. Farreỉỉ AM, Bunker CB. Orai gold therapy in cutaneous ỉupus 
erythematosus (revisited). Br J  Dermatol 1996; 135 (suppl 47): 41.

Pemphigus. A patient wìth long-standing pemphigus íolia- 
ceus being treated vvith prednisolone and hydroxychloro- 
quine had healing of his lesions vvithin 6 months of 
auranohn being substituted for the hydroxychloroquine.1

1. Bagheri MM. a aI. Pemphigus toliaceus presenting aj ẹruptive 
seborrheic keiatosũ and responding to oral gold ữeatment. I  Dtuịs 
Dtrmatol 2001  1: 333-4.

Psoriasis. Although topical auranohn has been shovvn in 
a placebo-controlled study1 to be eữective in the tteatment 
of plaque-type psoriasis (p. 1688.1) the high inddence of

The Symbol t  denotes a preparation no longer actively marketed
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adverse skin reactions, such as contact dermatitis, vvas 
thought to  ourvveigh any beneíit.

I. Helm KF, tí ai. Toplcal auranoOn ointm ent for the treatment oỉ plaquc 
psoriasis. J Am Aaxd Dcrmatoỉ 1995; 33: 517-19.

Rheumatỉc disorders. Gold compounds are among the dis- 
ease-modifying antirheumatic drugs (DMARDs) that may 
be used in  the ưeatm ent of rheumatoid anhriris (p. 13.2). 
Oral gold is less toxic than intramuscular gold but is also 
much less effective. Gold compounds may also be o{ bene- 
fit in psoriatic arthritis (see under Spondyloarthropathies, 
p. 14.3) and ha ve been used in juvenile idiopathic arthritis 
(p. 12.1).
Reíerences.

1. Suarez-Almazor ME. tí  a i  AuranoHn versus placebo in rheumatoid 
arthriiis. Availabỉc ín The Cochrane Database of Systematic Revievvs; 
Issue 2. Chichester: John Wiỉey; 2000 {accessed ỉ ỉ /01 / ỉ 1). I

Adverse Effects and Treatment I
The most common adverse eílects of auranolin involve the 
gastrointestinal tra a  and include nausea, abdominal pain, Ị 
and sometìmes vomiting, but most oíten diarrhoea, which 
can aílect up to 50% of patients and may be severe enough Ị 
to cause patients to vvithdravv from treatment. Other i 
adverse effects are similar to those of sodium aurothio- 
malate (p. 131.1), although they appear to be less 
troublesome since fewer patients stop treatment vvith 
auranolìn than with injenable gold. As vvith othergold salts, ị 
treatm ent of adverse effeas is generally symptomatic (see ; 
p. 131.3). Modifying the diet to increase bulk, use of a ị 
bulking agent such as bran, or a temporary reduction in : 
auranolin dosage, may help the diarrhoea (but see Eílects 
on the Gastrointestinal Tract, below). Ị
Revievvs. !

1. Tozman ECS, Gottlieb NL. Adverse reaaions tvúh oral and parenteral i 
gold prepararions. Med Toxicoỉ 1987; 2: 177-89,

Effecfc on the gastrointestinal tract. Diarrhoea and abdo- 
minal pain are common with auranolin. The mechanism 
of gasưointestinal toxicity has not been established but 
may be associated vvith a reversible delect in intestinal 
permeability.1 Although some ha ve suggested that diarr- 
hoea may occur in up to 50% of patients taking auranolin, 
a study in 269 patients given the drug for rheumatoiđ 
arthritis found that only about 15% had loose and vvatery 
stools over a 6-month period.2 Although bulking agents 
have been recommended in the management of 
auranoẼn-induced diarrhoea, no overall diííerence in inci- 
dence was seen betvveen patíents given prophylactic psy- 
llium and those given placebo; hovvever, patients givcn 
psyllium had slightly fewer days with loose and vvatery 
stõols.

Gold-induced colitís has also been reported in patients 
takìng auranohn.1'4

1. Behrens R. tí ú i Investỉgation of auranoíin-induced dỉarrhoea. Gut 1986; 
27: 59-65.

2. van Beusekom HJ. tí a i  The moderate imestinal side eííects oí auranoíin 
do not requứe prophylactic therapy with a bulkíormmg agem. Dutch 
Ridaura Study Group. Cìin Rhcumãtoỉ 1997; 16: 471-6.

3. Mỉchet CJ, tí al. AuranoHn-assodated coliũs and eosinophiỉia. AỊayơ Cỉin 
Proc 1987; 62: 142-4.

4. Langer HE. tí ai. Gold colitis induced by auranoHn ưeatmem oí 
rheumatoỉd arthritis: case report and review Oi the literature. Ann Rhcum 
Dừ 1987; 46: 787-92.

Effects on the kidneys. In a retrospective revievv1 of 1283 
patients given auranohn for treatment of rheumatoid arth- 
ritĩs 41 (3.2%) were íound to have developed proteinuria.
In most cases proteinuria was treated by stopping 
auranoữn therapy. Long-term follow-up of 36 patients 
indicated that proteinuria had resolved in 31 vvithin 2 
years and in 29 vvithin 1 year. Seven of 8 patients Iater 
rechallenged with auranofin had no relapses. In a íurther 
review of 2 comparative double-blind studies using gold 
compounds in the treatment of rheumatoid arthritis, pro- 
teinuria was íound to have developed in 27% (23 of 85) 
of patìents ơeated with sodium aurothíomalate, in 17% 
(42 of 247) of those treated with auranolin, and in 17% 
(36 of 210) of those receiving placebo. All patients vvere 
receiving NSAIDs.

1. K aư WA. a  «/. PnHeinuria in gold-treated rhcutnatoid anhrítis. Ann 
ìntrm Mai 1984; 101; 176-9.

Precautions
As for Sodium Aurothiomalate, p. 131.3. Urine and blood 
tests should be carried out beíore starting auranolin and 
monthly thereaher; licensed product iníormation advises 
that auranolin should be vvithdravvn if the platelet count 
íalls below 100 000 ceUs/mmJ or if signs and symptoms 
suggestive of thrombocytopenia, leucopenia, or aplastic 
anaemia occur. Licensed p rodua information States that 
baseline renal and liver íunction levels should also be 
established beíore starting auranofin therapy. AuranoRn 
should be uséd w ith cautíon in patients w ith inflammatory 
bovvel disease.

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

1. The Drug Database íor Acute Porphyrìa. Available au htfp://www. 
drugs-porphyria.org (aecessed 20/07/11)

Interactions
As for Sodium Aurothiomalate, p. 132.1.

Pharmacokinetics
I Auranoíin is incompletely absorbed írom the gastrointest- 

inal traa, only aboul 25% of the gold being absorbed. Gold 
Irom auranolin is bound to plasma proteins as vvell as 10 red 
blood cells. Aíier 2 to 3 months of treatment the stcady-state 
concentration of gold in the blood is reported to be about 
700nanograms/mL. The average lerminal plasma half-]ife 
of gold at steady State is about 26 days vvhile the biological 
hall-lite is 80 days. Tissue retenúon and total gnld 
accumulaiion in the body are less than vvith intramusailar 
gold. Gold from auranolin penetraies into synovial lluid.

Most of a dose of auranolin appears in the íaeces due to 
its poor absorption. About 60% of the absorbed gold írom 
auranotin is cxcreted in the urine and the remairtder in the 
íaeces.
Reviews.

1, Blocka KLN, tí  al. Ciinic.ll pharmacokinetics oí oral and tnjtrc:wbii- golú 
compounds Chn PhanMíokintí 1986; U : 133—43.

2. Betin HP. cf al. Ptunníicokinciuis nf auranoíin: a sìnglc dose siudy in 
man. J iihaninuot ì 9V0; 17; 400^8.

Preparations
Proprietary Preporations (details are given in Volume B)
Single-ingredient Preparatíons. Auslral.: Ridaura, Austria:
Ridaura; Belg.: Ridaura: Canad.: Ridaura; China: Ridaura 
ííf); Denm.: Ridaiira; Fin.: Ridaura; G r Ridaura; Hong Kong: 
Ridaura; Ịndia: Goldar; Irl.: Ridaurat; Israel: Ridaura; Ual: 
Ridaura; Nonv.: Ridaurat; NZ: Ridaura; P o r t Rídaura; Rns.: 

ị Auropan (AyponaH)t, S .A f r Ridaurat; Spain: Ridaurat; Swed.:
I Ridaura; VK: Ridauraỷ; USA: Ridaura.
ị -----------------------------------------------------------------------------------------------

Ị Aurothioglucose
; 1-Aurothio-D-glucopyranose; Aurotioglucosa; (d -G Iu c o - 
; sylthio)gold; Gold Thioglucose; Ayp0TM0nm0K03a.
I (l-Thio-D-glucopyranosato)goỉd.
I Q H n AuOsS=392.2 
1 CĂ5 —  12192-57-3.
I ATC —  M01CB04.

ATC ter —  QM01CB04.
UNII —  2P2V9Q0E78.

Phormacopoeios. In us.
USP 36: (Aurothioglucose). A yellovv odourless or 
practically odourless posvder. An aqucous solution is 
unstable on long standing. It is stabilised by the addition of a j 
small amount of sodium acetate. pH of a 1% solution in 

ì water is about 6.3. Preely soluble in water; practically 
ị insoluble in alcohol. in acetone. in chlorolorm. and in ether.
Ị Store in airtight containcrs. PTOtect trom light.

Ị ProỊile
Aurothioglucose is a gold compound vvith a gold content oí 
about 50%; it has similar actions and uses lo those of 
sodium aurothiomalate (p. 130.2). Ít has been used 
intramuscularly in the treatment of active rheumatoid 
arthritis and juvenile idiopathic anhritis.

For comment on the relative ellicacy and tolerabilitv of 
aurothioglucose and aurothiom alate, see Rheumatic 
Disorders, under Sodium Aurothiomalate, p. 130.3.

Effeđs on the blood. Thrombocytopenía developed in 2 
paũents trcated vvith intramuscular aurothioglucose.1

1. Levin M-D. tí ai. Two patients vvith acute thrombocyỉopenia ỉollovving 
gold adxmnisiratiun and íỉve-year íollow-up. N tíhJM cd2003; 61: 223-5.

Preparatìons
Proprietary Preparations (details are given in Volume B) 
Single-ingredient Preparations. USA: Sotganalỷ.
Pharmocopoeial Preparalions
USP 3Ó: Aurothioglucose Injectable Suspension.

AuroHoprol
Aurothiopropanol Sodium Sulíonate; Aurothiopropanolsul- 
íonate de Sodium; Aurotiopropanol Sodium Sulíonate; 
Aypoĩnonpo/1.
Sodium 3-aurothio-2-hydroxypropane-l-suiphonate.

C3H6AuNaO4S2=390.2 
CÁ5 —  27279-43-2.
ATC —  M0ỈCB05.
ATC Vet —  QM01CB05.
UNII —  G7097J63E9.

Proíile
Aurotioprol is a gold compound with a gold content of at out 
50%; it has similar actions and uses to those of sod um 
aurothiomalate (p. 130.2). It is given by intramusc tlar 
injection (or the treatm ent of rheumatoid arthritis (p. 13.2). 
The initial dose is 25mg vveekly. increased 10 50 to 100 mg 
vveekly, until a total dose of 1.2 to 1.5g has been g ive:. If 
improvement has occurred vvith no signs of toxicity, his 
may be followed by a dose of 50 to 100mg intramusculTly 
every month.

I Preparations
ị Proprietary Preparotíons (d e ta ils  a re  g iv e n  in  V o lu m e  B)

! Sìngle-ingredient Preparations. Fr.: A llo c h ry s in e .

I Azapropazone ISAM, riNNi

I AHR-3013; Apazone (USAN.Ì; Atsapvopatsori'i; Azapropazi n;
! Azapropazona; A^apropaỉoi^um; Mi85; NSC-102824; A. a- 
Ị npona30H.

5-Dimethylamino-9-methyl-2'propylpyrazolo[l,2-o]n,2 4] 
benzotriazine-l,3(2H)-dione.

1 C,6H:cM A=300.4 
I CẠỈ —  13539-59-8.

ATC —  M0ỈAXŨ4.
! ATC Vet —  QM01AX04. 
ị um  —  K2V0T9Ó6ZI.

I Pharmacopoeias. Br. includes the dihydrate.
Ị BP 2014; (Azapropazone). The dihydrate is a vvhite to p le 
I ydlovv crystalline povvder. Very slighily soluble in vva er 
Ị and in chlorolorm; soluble in alcohol; dissolves in soluticns 
I oí alkali hydroxides.

! Proỉịịe
! Azapropazone is an NSAID (see p. 102.3), structura ly 
Ị related to phenvlbutazone (p. 125.1). It also has uricosu ic 
I properties. Because azapropazonc appears 10 be associat :d 
Ị with a higher incidence ol adverse elíects than vvith sone 
I other NSAIDs, its use was restricted 10 the trcatment DÍ 
ị rheumatoid arthritis, ankylosing spondylitis, and acute go Jt 
I in patients íor whom other NSAIDs have been ineffectivt.

Breast (eeding. Small quantities ol azapropazone a e 
excrcted into breast milk.1 Hovvever, the American Aca I- 
emy of Pediatrics2 States that there have been no reports 
of anv clinical effea on the iníant associated with the u e 
of azapropazone by breast-feeđing morhers, and th.1t 
theretore it may be considered 10 be usually compatib c 
vvith breast íeeding.

1. Baìd R. tí aỉ. E.xcretỉon oí arùpropa7one ỉn hum an brcast mjlk. Ettr J c  n 
Pharmacoị 1990; 39: 271-3.

2. American Aeademy of Pediacrics. The Lransícr o í druRs and oth.*r 
Chemicals into hum ar. milk. Pcdititrics 2001; 108: 776-89. [Retired M y 
2010) Correcũon. I 'oid.: 1029. Also availdble at: http://aanpo!ic 
dappublications.Org/cgi/contem/full/pediairics% 3bl08/3/776 (access< d 
01/11/07)

Eííecls on the blood. Auto-immune haemolytic anaem ú, 
occasionally fatal, often with pulmonary iníiltration. alle - 
gic alveolitis, pulmonary librosis. or librosing alveoliti , 
has been reponed in patients receiving azapropazone.'‘5

ỉ. Chan-Lam D. etal. Red cell antibodies and autoìm m une haemolyrisaíĩ^r 
trcatm em  with azapropazonc. BMJ 1986; 293: Ỉ474.

2. AJbazzaz MIC tí  úi. Alvcolitis and haemoiyúc anaeinỉa induced b f 
azapropazone. BMJ 1986; 293: 1537-8.

3. MontgomeTy RD. Babb RG. Alveoliũs and haemolytic anaemia induce i 
by azapropazone. BMJ 1987; 2V4: 375.

Effects on the gastrointestínal tracf. In a revievv1 of thi; 
relative saíety of 7 oral NSAIDs. the UK CSM commente l 
that azapropazone was assodated vvith the highest risk of 
gasưointcstinal reactions in both epídemiological studie; 
and an analysis of spontaneous reporting of adverse reac 
tions, Although it appeared that some patients over 60 
years of age had received doses exceeding those recom 
mended for this age grouD, it was consídered that ever 
when this was taken into account a marked diữerenct 
remained betvveen gastrointestinal reaaions for azaprop 
azone compared vvith other NSAIDs.

The CSM Ttcommendtd that azapropazone should be restriciCí 
to use in rheumatoid arthritis, ankyìosing spondylitis, and acutt 
qout and only whrn olher NSAIDs have been ineffective. ĩts use ir 
patients with a history of peptic ulceration waỉ contra-indicated. 1: 
was r.lso recommended thai when used in patients over 60 years 0 

agc ĨOT rheumatoid arthriliỉ or ankyỉosing spondylitis the dose 
should be reduced.

AU cross-references reíer to entries in Volume A
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Azapropazone has been vvithdravvn in many countries 
induding the UK.

1. CSM/MCA. Relative saíety of oral non-aspirin NSAlDs. Current Probỉems 
1994- 20: 9-11. Also available at: http://wvvw.mhra.gov.uk/homc/ 
idcplg?IdcService=GET..FrLE&dDocName=CON20156l5frRevisionS- 
elẻCTionMethodsLatestReleased (accessed 01/11/07)

Effeds on the skin. Of 917 reports of adverse reaaions 
assodated with azapropazone forwarded to the WHO Col- 
laborating Centre for International Drug Monitoring' 
beíore September 1984, 190 (21%) were of photosensit- 
ivity. Of 154 reports of photosensitivity evaluated, a causal 
relâtionship to use of azapropazone wãs considered certain 
in 6, probable in 138, and possible in 10. In May 1994 the 
UK CSM stated2 that since 1976 they had received 464 
reports of photosensitivity reactions assodated with aza- 
propazone and commentẽd that, when corrected for pre- 
scription volume, reporting of this reaction was 50 times 
greater than with other commonly prescribed NSAIDs. 
They recommended that patients should be advised to 
avoid direct exposure to sunlight or to use sunblock pre- 
parations.

t. Olsson s, « al. Photosensitivity during treatraenl with azapropazone. 
BMĨ 1985; 291; 939.

2. CSM/MCA. Photoscnsitỉvity assodated w ith  azapropazone (Rheumox). 
CurrĩTit Problems 1994; 20: 6. Also availablc at: http://www.mhra.gov. 
uk/home/idcplg?ldcService=GET_FILEfrdDocName=CON20156166-Re- 
visionSclccdonMethod»LatesiReIcased (accesscd 01/11/07)

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Gr.: Prolixan; S.Afr.: Rheumoxt; 
Turk.: Prodisan.
PhormacopoeÌGl PreparaKons
BP 2014: Azapropazone Capsules: Azapropazone Tablets.

Bendazac (8AN, USAN, riNNỊ

ÁF-983; 8endazaco; Bendazacum; Bindazac; 6eHflá3aK.
(1-Benzyl-1H-indazol-3-yloxy)acetic acid.
C,6H „N A=282.3 
CAS—  20187-55-7.
ATC —  M02M11; SOIBC07.
ATC Vet —  QM02AA1 ỉ; ŨS01BC07.
UNII —  G4AG71204O,

Bendazac Lysine ỊBANM, riNNMi

ẠF-1934; Bendazac lisina; Bendazaco de lisina; Bendazacum
Lysinum; 6eHfla3aK /1M3HH.
L-Lysine-(1 -benzyl-l H-indazol-3-yloxy)acetic acid.
Q 2H2bN A =428 '5
CAS —  81919-14-4.
ATC —  S01BC07.
ATC Vet —  QS01BC07.
UNII —  CL7T957EGC

Pharmacopoeias. In Chín.

ị BP 2014: (Benorilate). A white 0r almost white, odourless 
; or almost odourless, crystalline powder. Practically 
ị insoluble in water; sparingly soluble in alcohol and in 
ị methyl alcohol; soluble in acetone and in chloroform.

Ị Proíile
j Benorilate is an aspirin-paracetamol ester vvith analgesic 
ị anti-inflam m atory, and antipyretic properties. A íter 
ị absorption, it is rapidly metabolised to salicylate and 
; paracetamol. It has been used orally in the ưeatm ent of rrúld 
I to moderate pain and fever. It has also been used in 
Ị  osteoarthritis, rheumatoid arthritis, and solt-tissue rheu- 
I matism.
Ị W hen an overdose of benorilate is suspected, it has been 
i suggested that plasma concentrations of both salicỵlate and 
Ị paracetamol should be measured since a normal plasma- 
I paracetamol concentration cannot necessarily be assumed 
ị from a normal plasma-salicylate measurement.
I Reíerences.

1. Aylward M. Toxicity of benorylate. BMJ 1973; 2: 118. 
j 2. Symon DNK, et a i  Fatal paracetamol poisonỉng from benoryỉate therapy 
Ị in  child wũh cystic Bbrosis. Lancet 1982; ii: 1153-4.

Ị Preparations
Ị Proprietary Preparalioiu (details are given in Volurae B) 

ị Single-ingredient Preparations. China: Beilijin (Dlíiầ:); YlNuo 
1 (íỉi£).
Ị Mulli-ingredient Preparalions. China: Bei shu (-ẵ-Bit).

Ị Pharmacopaeial Preparations
Ị BP 2014: Benorilate Oral Suspension; Benorilate Tablets.

Benzydamine Hydrochlorỉde
ỊBANM, USAN, rlNNMỊ

AF-864; Bencidamina, hidrocloruro de; Benzidamin Hidrok- 
lorũr; Benzindamine Hydrochloride; Benzydamine, Chlorhy- 
drate de; Benzydamini Hydrochloridum; Benzydaminy 
chlorovvodorek; Hidrocloruro de bencidamina; 6eH3MflaMM- 
Ha fnflpoxnopnfl.
3-(1 -Benzyl-1 H-indazol-3-yloxy)-NN-dimethylpropylamine 
hydrochloride.
C,9H23N30,HCI=345.9
C4S —  642-72-8 (benzydamine); 132-69-4 (bemydamine 
hydrochloride).
ÁTC —  A01AD02; GQ2CC03; M01AX07; M02AA05.
ATC Vet —  QA01AD02; QG02CC03;QM01AX07; QM02M05. 
UNII —  K2GI407R4Q.

Pharmacopoeias. In Br. and Pol.
BP 2014: (Benzydamine Hydrochloride). A white crystalline 
povvder. Very soluble in vvater; Ireely soluble in alcohoỉ and 
in chlorolorm; praaically insoluble in ether. A 10% solution 
in vvater has a pH of 4.0 to 5.5.

Uses and Administration

Proỉile
Bendazac is an NSAID (p. 102.3) structurally related to 
indom etadn (p. 71.2). It has been used topically in 
preparations containing 1 or 3% for the treatment of 
various inilammatory skin disorders.

Bendazac lysine has been used in the manàgement of 
cataract, eye drops containing 0.5% being instilled three 
times daily.

Hepatotoxicity has been reported.
Reíerences.

1. Ballour JA. Clissuld SP. Bendazac lysine: a revievv of its pharmacological 
propertics and therapeutỉc potenlial in the management of cataracts. 
DrùỹS 1990: 39: 575-96.

2. Prietu de Paula JM, el al. Hepatoloxicidad por bendazaco; análisỉs de 16 
casos. Rev Gìn Esp 1995; 195: 387-9.

Preparations
Proprietary Preporations (details are given in Volume B)
Single-ingredient Preparations. Chitta: Sha Pu Ai Si (ìp-u S S ) ; 
Gr.T Bendalỉna; Versâlba; iebinon Ital.: Bendalina; Versus; Phì- 
lipp.: Bendalina; Port.: Bendalina; Veneĩ.: Bendalina.

Benzydamine hydrochloride is an NSAID (p. 102.3). It is 
used topically on the skin in concentrations of 3 to 5% in 
painỉul musculoskeletal and soh-tissue disorders. Benzyd- 
amine hydrochloride is also used as a mouthvvash or spray 
in concentrations of 0.15% for the reliet of inflammatory 
conditions of the mouth and throat. It has been given orally 
or rectally for the reliet of painỉul and inflammatory 
conditions, and as a topical solution (or vaginal irrigation.

Benzydamine salicylate (benzasal) has been used 
topically on the skin as a 6% cream or spray.

Mouth disorders. Results of a tandomised placebo-con- 
trolled study in patients undergoing radiotherapy for oro- 
pharyngeal cancer indicated that benzydamine as an oral 
rinse was effeaive in reducing the area and severity of 
mucositis.1 Benzydamine is also used locally for the man- 
agement of moũth ulcers (p. 1814.2) although an early 
study2 lound it no more useíul than placebo.

1. Epstein iB. €t al. Benzydamine HC1 for prophylaxis o t radiation-induced 
oral mucositis: resuỉcs from a muỉUcenter. randomized, doublc-blind, 
placcbo-controlled dinical rrial. Cartcer 2001; 92: 875-85.

2. M atihews RW, et aí. Clúúcaỉ evaiuatíon of benzyđamỉnc. chiorhcxỉdỉne, 
and  placebo m outỉm ashes ỉn the m anagcment o ỉ recurrent aphthous 
stomatitỉs. Oraỉ Surg Oraỉ Med Orai Paĩhol 1987; 63: 189-91.

Benorilate (BAN, riNNỊ

Benorilaatti; Benorilat; Bénorilate; Benorilato; Benorilatum; 
Benorylate; FAW-76; Fenasprate; Win-11450; BeHopunaT. 
4-Acetamidophenyl O-acetylsalicylate.
C|7H|5N05=3Ỉ3.3 
CAS —  5003-48-5.
ATC —  N02BAỈ0.
ATC Vet ,—  QN02BA10.
UNII —  W1QX9DV96G.

Pharmacopoeias. In Br. and Chín.

Adverse Effects
Aiter topical application to the skin ỉocal reactions such as 
erythema or rash may occur and photosensitivity has been 
reported. After use as mouth and thròat preparations, 
numbness or stinging sensations of the oral mucosa have 
been reported; hypersensitivity reactions induding urti- 
caria, photosensitivỉty, and bronchospasm may also occur 
rarely.

Effects on the kidneys. A 57-year-old woman who had 
used 400 g of a topical cream containỉng benzydamine

The Symbol t  denotes a preparation no longer actively marketed

hydrochloride 3% over a period of 4'months was ỉound to 
have raised plasma concentrations of creatinine and urea 
consistent with a substantial reduction in glomerular fil- 
tration rate.1

1. 0 'CaIlaghan CA. a  al. Renal dlsease and use oí topical non-steroidal 
anti-inỉlammaiory drugs. BMJ 1994; 308: 110-11.

Effecis on the ỉkin. Photoallergic contact dermatítis devel- 
oped on the hands of a 65-yeăr-old vvornan after the use 
of a genital wash containing benzydamine 0.1% for sev- 
eral years.1 The lesions disappeared once the patient 
stopped using the solution.

1. Lasa Eỉgczua o. et ai. Photoaỉỉe^pc hand eczema due to bcnzydanỉjne. 
Eur J ótrmatol 2004; 14: 69-70.

Overdose. A 6-year old girl had haỉludnations1 after 
receỉving 500 mg of benzydamine orally; it had been 
intended as a vaginal douche for pruritus vulvae; recovery 
was spontaneous.

ỉ .  Gómez-López L. et al. Acutc overdose due to bcnzydamine. Hum ầxp 
Toxieol 1999; 18:471-3.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-mgredient Preparotiom. Arg.: Actưedrint; Bentíỉem; 
Emex; Sandival Desleible; AustraL: Difflam Antí-inĐaxnmatory 
Throat Spray; Diíílam Solution; DiỉQam; Austrừt: Tanmm; 
Braz.: BenHogin; BeiuídroL' Benzưiex; Benzittat; cưiogex: 
Hogo-Rosa; Flogolab; Flogomin; Flogoral; Fonergoral; Gargo- 
juice; NeoĐogin; Canađ.: Sun-Benz; Tantura; Cz.\ Rosalgin; 
Tantum; Detim.: Andolex; Zyx; pin.; Zyx; Fr.; Opalgyne; Ger.: 
Tantum Rosa; Tantum Verdẽ; Gr.; Tantum; Horig Kong: Dan- 
tum; Difflam Anti-ữiflammatory Lozenges; Difflain: Veraxt; 
Hung.: Rosalgin; Tantum Lemon; Tantum Verde; Indon.: Tan- 
flex; Tantum; Irl.: DiỉQam; Tantum Verde; Israel: Easy Gel; 
Tantum Rosa; ỊtaL: Atlobent; Ginesal; Saniũor Collutorio; Tan- 
tum; Verax: Xentaữd; Malaysúr. DưSam Antí-inũammatory 
Lozenges; Diỉflam Forte Antì-InHanưnatory Throat Spray; 
DiíOam Solutlon+; Mex.: Artroben; Benưiant; Cifhit7 Lonol; 
Vantal: Neth.: Tantum; NZ: DiỉQam: phữipp.: DiHlam; PoL: 
Hascosept Septolux; Tantum; PorL: Flogoraft; Flogoral; 
Momen; Rosalgin; Tantum Rosa; Tantum Verde; Tantum 
Verde; Tantum; Rus.: Tantum Rose (TainyM Po3a); Tantum 
Verde (TaHiyM Bepae); S.Afr.: Andolex; Andosept; Singapore: 
Difũam; Spain: Fulgium; Rosalgin; Tantum Verde,- Tantum; 
Sxved.: Andolex: Zyx; Switz.: Bucco-Tantum; ThaL: DiíHam; 
Turk.: Benìũex; Benzidan; Parengil; Tanílex; Tantum; Temex; 
UK: Diíílam; Ukr.: Tantum Rose (Tamy»4P03a); Tantum Verde 
(TamyM Bepae); Venez.: Azutan; Bevi Dam; Biozendỉ; Flodont; 
Tantum Verde; Tanttim; Zydan.

MulH-ingredient Preparotionỉ. Arg.: Buchex; Emex Duo; Espec- 
tocural; AustraL: DiỉHam Anti-inflammatory Lozenges vvith 
Cough Suppressanc Díỉtlam Lozenges; DiỉOam Mouth Gel; 
DifQam-C; Logiđn Rapid Reliet Braz.: Angino-Rub; Hong 
Kong: Ditílam Anti-inũammatory Antibacterial Iozenges; 
Diíílam Mouth Gel: Difflam-C; Kloroben; Logicin Rapỉd Relieí; 
Hung.: Tanmm Rosat; ItaL: Gola Action: Linea F; Tantum Oro- 
san: Malaysia: DííSam Anti-inllaminatory Lozenges (vváth 
Antibacterial); Dilũam Anti-InQammatory Lozenges (with 
cough suppressant); DiíQam Mouth Gel; Difflam-C; Mex.: Lonol 
Sport; NZ: DiỉQam And-ứiũammatory Antibacterial Lozenges; 
DiHlam Cough; Dilílam Mouth Gel; Difflam-C; Philìpp.: DiKlam 
Orange; PorL: Benoral; Gartun; Tantum Verde; S.Ãfr.: Ando- 
lex-C; Andolex-C; Andosept-Co; singapore. Ddỉlam Anti- 
inllammatory Anti-Bacterial Lozenges; DiíAam Anti-InHamm- 
atory Throat Sptay; DiỉQam Cough Lozenges; Diffiam Mouth 
Gel; Difflam-C; Logiõn Rapid Relieỉ; Spain: Etermol Antitusi- 
VO+; Mentamidat; Prosturol: Tantumf; Vindseptil Otico; Turk.: 
Cloder Plus; Farhex; Geral; Klodamin; Kloroben; Oroheks Plus: 
Venez.: Amiccts; Gendvol Compuesto; Solunovar Compuesto.

Pharmacopoeial PreparaHons
BP 2014: Benzydamine Cream; Benzydamine Mouthwash; 
Benzydamine Oromucosal Spray.

Benzyl Nicotinate
Bensylnikotinat; Bentsyylinikotinaattị; Benzil Nikotinat; Ben- 
zyli Nicotinas; Nicotiriãtó dẹ,bẹnciìo; 6eH3nn HMKOTHH3T. 
Benzyl pyridi ne-3-carboxylate.
C13H11^ 0 2=2 1 3^
CAS —  94-44-0.
UNII —  S497LCF9C9.

Pharmacopoeias. In Ger.

Profíle
Benzyl nicotinate is used in topical preparations as a 
rubetadent.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Ger.: Pemionin Thermo Teilbad; 
Pemionin Thermo Vollbad; Rubriment-BNt; Rubrimentt.
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Multi-ingredient Preparations. Arg.: Oxa Sport; Pergalen; Aus- 
tria: Ambenatt; Derivon; Mobilisin plus; Rheumext; Rillit- 
Rheumasalbe; Rubriment; Thermo-Rheumon; Thrombophob; 
Braz.: Trọmbofob; Fin.: Trombosol; Fr.: Lumbalgine; Ger.: 
Camphopint; Pelvichthol Nt; Rubrimentt; Gr.: Air Salonpas; 
BayoHn; Ehrlich; Strialissan; Thermo-Roiplon; Hững Kong: Sal- 
omethylt; Hung.: Air Salonpas; Inđia: Aijet; Beparine; Throm- 
bophob; ĩnđon.: Stop X; Thrombophob; Zeropain; /ra/.: Salon- 
pas; Sloant; Mex.: Bayro Termo; Pol.: Lumbolint; Thermo- I 
Rheumon: Port.: Balsamo Analgesico; Medalginan; Ruỉ.: Capsi- ! 
cam (KanemcaM); Heparin Ointment (renapHHOBaa Ma3b); Switỉ.: 
Assan thermo; Dolo Demothermt; Histalgane; Marament-N; ị 
Sportusal assan thermo; Turk.: Thermo-Doline; Thermo-Rheu- ; 
mon; ThermoAex; Thermove; UK: SalonaiiỶ; Ukr.: Capsicam Ị  
(KancHKaM); Kamíart (KaMệapT). Veneỉ.: Hhrlich Balsamo. i

B eta-am inoprop ion itrile
(3-Aminopropionitrile; Aminopropionitrile; P-Aminopropio- 
nitrilo; BAPN; Beta-aminopropionityrile; BeTa-aMMHũnponno-
HHTpn/1.
3-Aminopropionitrile.
C3H6N2=70.10
CAS —  151-18-8 (beta-aminopropioniỉríle); 1 ỉ 19-28-4 (beĩa- 
aminopropionìtrìle íumarate).
ATC Vet —  QM01AX9Ỉ.
UNII —  38D5U4KH2.

Proỉịle
Beta-aminopropionitrile, a lysyl oxidase inhibitor, is an 
anti-inflammatory used as the íumarate in veterinary 
m ediđne for the treatment of tendinitis.

B om yl Salicylate
Borneol Salicylate; Salicilato de bornilo; 5opHK/ica.nnL|M/iaT.
2-Hydroxybenzoic acid 1,7,7-trimethylbicydo[2.2.1]hept-2-yl 
estér.
C17H220 3=274.4 
CÁS —  560-88-3.

ProỊịle
Bomyl salicylate is a salicylic acid derivative that has becn 
used topically in rubeíarient preparations similarly to 
methyl salicylate (p. 92.1) for the reliel of pain in 
musculoskeletal and joint disorders.

Brom fenac Sodium IUSAN, 4NNMI

AHR-10282; AHR-10282B; Bromfẻnac Sodique; Bromíenaco Ị 
sódịco; Natrỉi Bromíenacum; HaTpuii BpoMỘeHaK.
Sodlum [2-amino-3-(p-bromobenzoyl)phenyl]acetate ses- ị 
quihydrate.
C,sH„BrNNa03,1ViH20=383.2
C45 —  91714-94-2 (bromíenac); 91714-93-1 (bromỉenac 
sodium); ỉ20638-55-3 (bromíenac sodium). Ị
ATC —  S01BC11. ị
ATC Vet —  QS01BC11. \
UNII — : 8ECV571Y37. ị

Prohle
Bromíenac, a phenylacetic acid derivative related to ■ 
didoíenac (p. 48.3), is an NSA1D (p. 102.3) used lor ocular Ị 
pain and inAammation Lncluding postoperative inllamma- 
tion in patients who have undergone cataract extraction. It : 
is given as the sodium salt although the eye drop strength Ị 
may be expressed in terms of the freé acid; 1 mg of j 
bromíenac sodium is equivalent to about 0.9 mg of i 
bromíenac. Eye drops containing the equivalent of 0.09% : 
bromíenac are instilled tvvice daily in inĐammatory ocular Ị 
conditions. w h en  used postoperatively, drops containing ; 
the equivalent of 0.07% or 0.09% bromlenac are instilled Ị 
once daily staiting one day beỉore. and continuing until 14 
days aíter, surgery. Altematively, twice daily administration 
of 0.09% bromíenac drops are started the day after surgery 
and continued for the next 14 days. '

It vvas tormerly given orally in the management of acute : 
pain but vvas withdrawn ỉrom the market atter reporis of Ị 
severe and sometimes íatal hepatic íailure.

Effects on the eyes. Severe comeal melting (ulceration) i 
was seen in 3 patients aíter topical use of bromíenac sod- ; 
ium .1 All patients recovered aíter bromíenac was vvith- ] 
drawn. Similar effeas have been reported vvith other ị 
ophthalmic NSAID preparations; for lunher details see ■ 
under Adverse EHects o{ Dicloíenac, p. 50.1.

1. Asai T, tí aì. Thrce cascs of corneal mclùng after insriílaùon oí a nevv 
nonsteroidal anri-inf)ammatory đrug. Corrtea 2006; 25: 224-7.

Preparations
Proprietary Preparatíons (details are given in Volume B)

Single-ingredient Preparatíons. Arg.: Natax; Denm.: Yellox; Fr.: 
Yelĩox; Ger.: Yellox; Iri.: Yellox; Jpn: Bronuck; Neth.: Yellox; 
Norw.\ Yellox; Spain: Yellox; Swed.: Yellox; UK: Yellox; USA: 
Bromday; Prolensa; Xibromt-

B u f e x a m a c  I8AN, riNNi

Buíeksamaakki; Bufeksamakas; Buíexamaco; Bufexamacum; 
Bufexamak; Buíexamák; ByộeKcaMaK.
2-(4-Butoxyphenyl)acetohydroxamic acid.
C12H,7N03=223.3 
CAS —  2438-72-4.
ATC —  M01AB17; M02AA09.
ATC Vet —  QM01AB17; QM02AA09. 
u m  —  4T3C38J78L

PharmacopoeiũS. In Eur. (see p. vii) and Jprt.
Ph. Eur. 8: (Bulexamac). A vvhite or almost vvhite, 
crystaUìne powder. Practically insoluble in water; soluble in 
dimethvlíormamide; slighily soloble in eihyl acetate and in 
methyl alcoliol. ProteCT íroni light.

Proỉile
Bulexaniac i<! an NSAID Ịp. 102.3) thai is applied topically in ! 
concenirations ot 5% in various skin disorders. Stinging and : 
burning may occur alter application; hypersensitivity ; 
reactions have been reponed. ị

Preparations
Proprietary Preparalions (details are given in Volume B)

Single-ingredient Preporations. Anslria: Paríenac; Clũna: Iíerun : 
(n7iífl;; Fr.: Partenact; Ger.: Haemo-Hxhirud Buỉexamact: i 
Jomaxf: Paríenact; Windolf; Ital.: pansamac; Port.: Paríenact; ! 
Switz.: Paríenac; Turk.: Isoderm. I

Mulh-ingredient Preparations. Austral: Paraderm Plust: Resolve: ị 
Cz.: Mastu Sf; Ger.: Anaesihesin akutf; Faktu akutf; Hamo- Ị 
ratiopharm Nt: Hamoagil plusf; Hexamon Bufexamac+; Mastu Ị 
akutt; Hong Kong: Fungo Soothing Balmt; Mastu Sf; Hung.: 
Mastu SỶ; NZ: Paraderm plust; Rus.: Proaosan (npoirroaaH); í 
Thai.: Mastu s t; Ukr.: Proctosan (PlpoinoaaH). :

Bum adizone Calcium ỊriNNMi

Bumadizona cẩlcica; Bumadizone Calcique; Calcii Bumadi- í 
zonum; KatibqviM ByMafln30H.
Calcium 2-(l,2-dipnenylhydrazínocarbonyl)hexanoate hemi- ị 
hydrate. ị
(C19H21N20 3Ị2Ca,VW20=699.9 Ị
C4S —  3583-64-0 (bumadizone); 34461-73-9 (bumadizone I 
Cũlcium). ị
ATC —  M01AB07. ị
ATC Vet —  QM01AB07. !
UNII —  7PSH384AJD !bumadizone cakium hemihydrate); Ị 
142R7TU2TN (anhydrcus bumadừone caláum). Ị

Proỉile Ị
Bumadizone calcium is an NSAID (p. 102.3) that is Ị 
metabolised to phenylbutazone (p. 125.1) and oxyphen- Ị 
butazone (p. 114.3). Ưse has been limited by the risk of i 
agranulocytosis and Olher haematological adverse elíccis. ị

Preparations
Proprietory Preporalions (dctails are given in Volumc BI j

Single-ingredienl Preparotions. Mex.: Desllam.

B u p r e n o r p h i n e  (BAN. ríNNi ®

Buprenoríiini; Buprenoríin; Buprenoríìna; Buprenoríinas; Ị 
Buprenorphin; Buprénorphine; Buprenorphinum; RX-6029- ị 
M; BynpeHopộnH. !
(6/?,7ff,14S)-l 7-Cyclopropylmethyl-7,8-dihydro-7-[(lS)-l- I 
hydroxy-l,2,2-trimethylpropyl]-ó-0-methyl-6,14-ethano-l7- ị 
normorphine; (2S)-2-[(-)-(5fi,6R,7fi,145)-9a-Cyclopropyl- ■ 
methyl-4,5-epoxy-3-hydroxỵ-6-methoxy-6,14-ethanorr;or- ! 
phinan-7-yl]-3,3-dimethylbutan-2-ol. ;
C ^ H ^ N O ^ ó ? ^  I
CÁS —  52485-79-7. !
ATC —  N02AE01; N07BC01. :
ATC Vet — QN02AE01; QN07BC01. I
UNII —  40D3SCR4GZ. I

Street names. The ío l lo v v in g  tcrms h a v e  b e e n  u s e d  as 'S t r e e t  i 
n a m e s '  ( s e e  p .  v ii)  o r  s la n g  n a m e s  for v a r io u s  l o r m s  o í  ■ 
b u p r e n o r p h i n e :

TEM; Tems. !

Pharmacopoeias. In ầur. (see p. vii).
Ph. Eur. 8: (Buprenorphine). A white or almost w tite 
crystalline powder. Very slightly soluble in water; fr< ely 
soluble in acetone; slightly soluble in  cydohexane; solt ble 
in methyl alcohol. It dissolves in dilute Solutions of ac ds. 
Protect from lĩght.

B uprenorphine H ydrochloride
IBANM. USAN, rlNNMI ®

Buprenoríiinihydrokloridi; BuprenorAna, hidrocloruro r le; 
Buprenoríìn-hidroklorid; 8uprenorfìn-hydrochlorid; Bup e- 
norfìnhydroklorid; Buprenorfìno hidrochloridas; Buprín- 
orphine, Chlorhydrate de; Buprenorphinhydrochlor d; 
Buprenorphini Hydrochioridum; CL-112302; Hìdrocloru o 
de buprenoríina; NIH-8805; UM-952; BynpeHopện ta 
fMflpoxnopnfl.
CmH^NO^HCNSOA.I 
CÀS —  53152-21-9.
ƯNII —  56W8MW3EN1.

pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8; (Buprenorphine Hydrochloride). A ivhite or 
almost while crystaliine povvder. Sparingly soluble in wat r; 
soluble in alcohol; practically insoluble in cyclohexar e; 
Ireely soluble in methyl alcohol. Protect from light.
OSP 36: (Buprenorphine Hydrochloride). pH of a 1 % 
solution in water is bettveen 4.0 and 6.0. Store in airtig u  
containcrs. Protect írom Iight.

Uses and Administration
Buprenorphine is an opioid analgesic (p. 108.1) classiíied s 
an opioid agonist and antagonist. It is used for the reliel if 
moderate to severe pain and as an adjunct to anaesthesi I. 
Buprenorphine is also used in the treatment oi opio d 
dependence.

Buprenorphine has a relatively slovv onset but prolonge i 
duration of aaion. On íntramuscular injeaion analgesia s 
apparent ivithin 15 minutes and lasts up to 6 hours. V 
slovver, more prolonged response is achieved after 
sublingual doses. The analgesic eííects of buprenorphin ỉ 
aíter transdcrmal application may not be seen ío ra t least I l 
to 24 hours or up to 72 hours in the case of the once-vveekl / 
patch.

Buprtnorphine is usually given by intramuscular or 
intravenous injection or sublingually as the hyđrochlorid: 
oras transdermalpatches as thebase. For all routes doses ar : 
expressed in terms of the base. Buprenorphine hydro 
chloride 107.8 micrograms is equivalent to about lOOmicr 
ograms of buprenorphine.

Buprenorphine is given by all the above routes for opioú 
analgesia in moderate to severe paỉn.
• The dose by iniramuseular or slow intravenous 'tnjectior 

is 300 to 600 micrograms repeated every 6 to 8 hours a: 
required

• By the sublingual route, doses of 200 to 400 microgram; 
may be rcpeated every 6 to 8 hours as required

• For opioid treatment of chronic pain in patients aged 18 
years and over transdermal patches delivering varying 
amounts of buprenorphine are available. Doses should 
be indiviđually titrated for cach patient according to 
previous opioĩd usage. During transíer to treatment with 
buprenorphine patches previous opioid analgesic 
therapy should be phased out gradually in order to 
allow íor the gradual increase in plasma-buprenorphine 
concentrations. Depending on dose required up to 2 
patches may be applied, hovvever. this should be done at 
the sarne time to avoid coníusion. Buprenorphine 
patches are not appropriate for acute pain. In the ƯK and 
USA, transdermal buprenorphine patches are available 
as follows:
Tnmstec (Napp, UIi) delivering buprenorphine in a range 
of 35 to 70micrograms/hour. Initial dosages should not 
exceed 35 micrograms/hour in opioid-naivc patients. For 
paùems who have been receiving a strong opioid analgesic the 
initial dose should be based on the previous 24-hour 
opioid requirement. Use of a patch providing 35micro- 
grams/hour o( buprenorphine is roughly equivalent to 
30 to 60 mg daily of oral morphine sulíate. Patches 
shouỉd be replaced every 96 hours at the latest tvith the 
new patch being applied to a diííerent site; use of the 
same area of the skin should be avoided for at least the 
next 2 applications.
EuTrans {Napp, UK) and Butrans (Purdue, USA) delivering 
buprenorphine in a range of 5 to 20micrograms/hour. 
UK licensed product iníormation States that initial 
dosages should not exceed 5 micrograms/hour in aỉl 
paticnts, vvhereas in the USA. this dose is licensed íor the 
initial trcatment of opiũid-naive patients or those who 
have been receiving a strong opioid analgesic vvhose 
daily dose is less than 30 mg of oral morphine or its 
equivalent. u s  licensed iníormation recommends an

All cross-reíerences refer to entries in Volume A
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initial dose of 10 micrograms/hour lor opioid-tolerant Ị 
patients whose daily dose is benveen 30 and 80mg of oral Ị 
morphine or its equivalent. In those requiring more than I 
80 mg daily oỊ oral morphine or its equivalent the use of 
patches providing 20 micrograms/hour of buprenorphine 
may not provide adequate analgesia; hovvever, applica- 
tion oi multiple patches to provide doses greater than 
20 micrograms/hour is not licensed in the USA (see 
Adverse Eííects and Treatment, below). Patches should 
be replaced every 7 days vvith the new patch being 
applied to a diíỉerent site; use of the same area of the skin 
should be avoided for the next 3 to 4 vveeks.

When used in balanced anaesthesia  300 micrograms may 
be given intramuscularly or 400 micrograms sublingually 
for premedication; 300 to 450 micrograms may be given 
inưavenously as a perioperative analgesic supplement.

For the treatm ent of o p ỉo id  d ep en d en ce  in patients 
aged 16 years and over, the initial dose is 0.8 to 4mg 
sublingually once daily. The dose may be increased as 
necessary but maìntenance doses should not exceed 32 mg 
daily. Once the patient has been stabilised, the dosage 
should be reduced gradually to a lovver maintenance dose; 
ưeatment may eventually be stopped if appropriate. For 
addicts who have not undergone opioid withdrawal beíore 
starting buprenorphine, the tìrst dose of buprenorphine 
should not be given until the first signs of craving appear or 
until at least 4 (USA) or 6 (UK) hours atter the last opioíd 
use. In those already receiving methadone replacement, the 
dose of methadone should be reduced to a maximum of 
30 mg daily betore staráng buprenotphine therapy. As a 
deterrent to abuse, combined sublingual preparations o£ 
buprenorphine hydrochloride and naloxone hydrochloride I 
are available in some countries for the treatm ent of opioid I 
dependence. Naloxone may also increase the anaigesic Ị 
effea of buprenorphine, see Administration vvith Bupren- 
orphine, under Naloxone, p. 1563.3.

For details of doses in ch ild ren , see below.

Action. Buprenorphine is generally described as a mixed I 
agonist-antagonist acting mainly as a partial agonist at Ị1  I 
opioid receptors, w ith some antagonist activity at K recep- I 
tors. ít has also been shovvn to bind at p, 8, and K opioid Ị 
binding sites and to  have high affinity for the p and 8 ị 
recepiors and lesser affinity for the K receptor.1 Bupren- 
orphine, Iike íentanyl, has hígh lipid solubility, but has a 
lower intrinsic activity than tentanyl. Differences betvveen 
buprenorphine and pure |i opioid agonists such as 
lentanyl, induding relatively slow onset of action, pro- 
longed duration of action, resistance to antagonism by nal- 
oxone, and lack of coưelation betvveen plasma concentra- 
tions and analgesic effects, have been explaỉned by 
differences in the way buprenorphine binds to opioid 
receptors. In a study in vitro buprenorphine had slow rates 
of association and dissocìation from the opioid receptor 
when compared w ith tentanyl.2

1- Bovill JO. vvhich porent opioid? Important críterìa ĩor sclection. Drugs 
1987;33:520-30.

2. Boas RA. Villiger JW . Clinical actions oí ĩem anyl and buprenorphine: 
the sỉgniíicance of reccptor binding. B rJ  Anatstit 1985; 57: 192-6.

AdministraHon in children. Buprenorphine is used tor the 
reliet of moderate to severe p a in  in children. In the UK, 
those aged from 6 months to 12 years may be given 3 to 
6 micrograms/kg by intramuscular or slovv intravenous injec- 
tion every 6 to 8 hours; up to 9 micrograms/kg may be 
given if required in reíractory cases. In the USA, par- 
enteral buprenorphine is licensed in children aged 2 years 
and over; usual doses of 2 to 6 micrograms/kg may be 
given intramuscularly or intravenously every 4 to 6 hours 
to those up to 12 years old.

The sublìnguaỉ route is licensed in the UK in children aged ; 
from 6 to 12 years and the following doses are given every 6 ; 
to 8 hours according to bođy-weight:
• 16 to 25 kg: J 00 micrograms ;
• 25 to 37.5 kg: 100 to 200 micrograms ;
• 37.5 to 50kg: 200 lo 300micrograms j 
older children requiring pain relieí may be given the usual 
adult dose (see p. 30.3) for all the above routes.

Buprenorphine is also used in the treatm ent of op io ỉd  
dependence; adolescents aged 16 years and over may be 
given the usual adult dose (see p. 30.3).

Opioid dependence. Buprenotphine is used in the ưeat- 
ment of opioid dependence (p. 109.2). Its agonist-antago- 
nist properties may mean that it has a lovver potential for 
dependence and a lovver risk of respiratory depression in 
overdose than pure agonists such as methadone. Bupren- 
orphíne can be used as substitution therapy in patients 
vvith moderate opioid dependence for acute management 
of vvithdravval and in maintenance treatment as an  alter- 
native to or vvith methadone. However, in patients depen- 
dent on high doses of opỉoids buprenorphine may predpi- 
tate withdrawal due to its partial antagonist properties; the 
daily opioid dose should be reduced gradually in  such 
patients beíore beginning buprenorphine. Abuse of the 
preparation, as w ith other substitution therapies, may be a

probiem. A combined sublingua! preparation of bupren- 
orphine hydrochloride and naloxone hydrochloride is 
available in some counưies as a deterrent to abuse.
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Pain. ACUTE PA1N. The BNF considers that buprenorphine 
may antagonise the analgesic e£fect of other opioids and is 
generally not recommended for the management of post- 
operative pain. Nonetheless, it can be given intramuscu- 
larly, intravenously, or sublingually for this purpose, 
although the intravenous route may be prelerred for acute 
pain relieí. The epidural route ' and continuous subcuta- 
neous iníusion2 have also been usẽd; an intranasal íormu- 
lation of buprenorphine has been invesdgated for the 
management of postoperative pain.1 Patient-controlled 
analgesia with intravenous3 and intramuscuiar4 bupren- 
orphine is effective although its long half-life may limit 
such use.

Buprenorphine had no adverse cardiovascular effects 
vvhen given intravenously atter open-heart surgery,5 
suggesting that it vvas a suitable analgesic for patients with 
unstable circulation. Epidural analgesia vvith bupren- 
orphine has also been used aíter cardiac surgery.6 
Buprenorphine vvas also considered suitable for the relief 
of pain in myocardial inỊarction.1
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CHRONIC PAIN. Transdermal buprenorphine is used for 
chronic intractable cancer pain.1'5 It has also been used 
successíully in chronic non-cancer pain induding neuro- 
pathic pain;10'5'7 however, licensed product iníormation 
States that tliis route is not suitable for the treatment of 
acute pain.
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Dependence and Withdrawal

Buprenorphine may have a lower potential for 
producing dependence than pure agonists such as 
morphine. Hovvever, it has been subject to abuse (see 
under Precautions, p. 32.2). Abrupt withdrawal of 
buprenorphine is said to produce only a mild abstinence 
syndrome, which may be delayed in onset.

Buprenorphine is used for substitution therapy in the 
management of opioid dependence (see under Uses and 
Adminisưation, above).

Adverse Effects and Treatment
As for Opioid Analgesics in general, p. 110.1.

Acute hepatotoxicity, induding elevated Iiver enzyme 
values, hepatitis with jaundice, hepatic íailure, necrosis, and 
encephalopathy, and hepatorenal syndrome, has been 
reported in opioid-dependent addicts; these reactions have 
also occurred alter the misuse of buprenorphine, 
particularly after high doses or intravenous use.

Local reactions such as rash, erythema, and itching have 
been reported vvith the ưansdermal patches. In isolateđ 
cases delayed local allergic reactions w ith marked signs of 
inAammation have occuiTed; the patches should be 
withdrawn in such cases. us licensed product inỉormatíon 
for Butrans [Purdue, USA) also wams that prolongation of 
the QT interval has occurred with transdermal bupren- 
orphine vvhen given at a dose of 40 micrograms/hour.

Treatment of adverse eííects is similar to that for other 
opioid analgesics (p. 110.3). The eữects of buprenorphine 
are only partíally reversed by naloxone (see Effects on the 
Respiratory System, p. 32.1) but use of the latter is still 
recommended.

Incidence o f odverse effeds. Adverse eữects reponed1 
alter parenteral buprenorphine Ũ1 8187 patients were 
nausea (8.8%), vomiting (7.4%), drowsiness (4.3%), 
sleeping (1.9%), dỉzziness (1.2%), sweating (0.98%), 
headache (0.55%), confusion (0.53%), lightheadedness 
(0.38%), blurred Vision (0.28%), euphoria (0.27%), dry 
mouth (0.11%), depression (0.09%), and halludnations 
(0.09%). Some studiesiJ  have reported nausea, vomiting, 
and dizziness to be more troublesome w ith buprenorphine 
than vvith morphine.

In a s tu d ^ o l SMẾ/ingua/buprenoiphine, 50 of 141 cancer 
patients withdrew because of adverse eííects, espedally 
dizziness, nausea, vomiting, and drovvsiness; constipatlon 
was not reported. A woman developed5 a painless ulcer on 
the upper suríace of her tongue after she had put sublingual 
buprenorphine tablets on rather than under her tongue.

Shock occurred4 in 2 patients 2 hours after receiving 
epidural buprenorphine 300 micrograms; ueatment with 
naloxone was unsuccessíul but symptoms disappeared 
spontaneously after 2 to 3 hours.

'In  a multicentre study7 oí transdermal buprenorphine, 
252 of 1223 patients with moderate to severe cancer pain or 
non-cancer pain withdrew due to adverse eííects. The most 
commonly reported vvere nausea (11%), vomiting (9.2%), 
constipation (7.8%), dizziness (7.5%), drowsiness (4.0%), 
retching (3.7%), generalised pruritus (2.0%), and headache 
(1.6%); local adverse effects induded prurìtus (1.4%), 
dermatitis (1.3%), and erythema (1.3%). Another study8 
reported oedema, headache. nausea, palpitation, and 
difflculty concentrating as causes for therapy vvithdravval 
in 4 out of 90 patients.
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EHech on the heart. For a report of myocardial intarction 
assoóated vvith abuse of buprenorphine, see Abuse under 
Precautions, p. 32.2.

Effech on mental hmction. Psychotomimetic etỉects have 
been relatively uncommon with buprenorphine. Halluđ- 
nations were reported1 in only 7 of 8147 patients (0.09%) 
given buprenorphine by injection. There have. been 
reports of halludnations aíter sublingual2 or epidural3 use.
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The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. viii)
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Effects on the respiratory System. There have been vary- 
ing repons on the occurrence of respiratory depression 
with buprenorphine. It may be subject to a 'ceilìng effect' 
in which respiratory depression does not increase íurther 
above doses of about Smicrograms/kg.1 However, high 
dosés of 30 or 40 micrograms/kg given as sole intravenous 
analgesic in balanced anaesthesỉa have been associated 
with severe respiratory depression.2

Respừatory depression may be delayed in onset and 
more prolonged than with m orphine and is only partially 
reversed by naloxone, possibiy because buprenorphine is 
very firmly bound to opioid receptors. A study of subiingual 
buprenorphine for postoperative pain relieí was abandoned 
when 3 of the Hrst 16 patìentỉ shovved signs of late-onset 
respừatory depression aíter the second dose of bupren- 
orphine; the respiratory depression did not respond to 
naloxone.3 Successíul reversal has been shovvn in healthy 
subjects with buprenorphine-induced respiratory depres- 
sion given largc doses of naloxone 5 or ]0mg, but not with 
1 mg; reversal was gradual in onset and decreased the 
duration of the normally prolonged respiratory depression.4 
Other studies ỉound that lovver doses of naloxone 2 to 4 mg 
given over 30 minutes,5-6 or bolus doses of 2 to 3mg 
íoỉlovved by a continuous intusion o í 4 mg/hủur.6 were 
eHective in reversing buprenorphine-induccd respiratory 
depression. The authors of both these studies suggested that 
a Ionger duration of naloxone iníusion may be needed for 
reversal of respiratory depression caused by high doses 'OÍ 
buprenorphine. The respiratory depressant and analgesic 
eííects of buprenorphine werc decreased by the ccticcmiíam 
use of naloxone.7 It should be noted that a combined 
sublìngual preparation of buprenorphine hydrochloride and 
naloxone hydrochloride is available ín some countries for 
the treatment o{ opioid dependence.
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O verdosoge. A small case series reported1 acute bupren- 
orphine intoxication in 5 children, aged from 15 to 22 
months, after acddental ingestion of sublingual tablets: oí 
these, 4 had ingested a combined preparation containing 
naỉoxone (Suboxone; Rcckìữ Benckiser, USA). Symptoms 
induded drowsiness and miosis; decreased respiratory 
rates were reported in 4. Ail 5 children required bospital 
admission; 4  were ưeated vvith naloxone and 1 needed 
mechanical ventilation. Accidental poisoning has also 
been reported2 in  a 9-month-olđ iníant who ingested Sub- 
oxonc, his symptoms were reversed by naloxone. A retro- 
spective review3 of buprenorphine overdoses in children 
under 6 years of age reporteđ by us poison centres to a 
national surveillance System from November 2002 to 
December 2005 conduded that overdosage is generally 
well tolerated. Out of 86 reports, 54 chnđren devtlopcd 
symptoms of tOTddty. Such symptoms induded: drovvsi- 
ness or lethargy (55%), vomiting (21%), miosis (21%), 
respiratory depression (7%), agitation or irritability (5%), 
pallor (3%), and coma (2%). There vvere no ỉatalities, and 
signiẼcant CNS and respiratory depression occurred in 
7% . Suboxonc preparations were the most commonly 
ingested Products. The authors considered that any child 
who has ingested more than 2mg and any aged under 2 
years who has had more than a lick or taste should be 
releưed to the emeigency department.

Duríng the years 1980 to 2002, buprenorphine was 
mentioned in 43 cases of adult íatalities in the UK.4 Of these,
27 deaths were conhrmed to have úivolved buprenorphine 
induding 7 cases w here it was taken alone. In those deaths 
w here multiple drugs vvere involved sedatives or benzo- 
diazepines were detected in 23 cases and other opioids were 
íound in 17 cases; alcohol had also been taken in 10 cases. 
The authors also found an increase in buprenorphine- 
related íatalities since 1999 when the high-dose íoimulation 
became available.
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Precautions
As íor Opioid Analgesics in general, p. 110.3.

Buprenorphine has opioid antagonist aa ions and may 
predpitate vvithdravval symptoms if given to patients 
physically dependent on opioids.

Respiratory depression, if it occurs, is reiatively s!ow in 
onset and of prolonged duration; it may be only partially 
reversed by nãloxone.

Licensed product iníormation States that baseline liver 
íunction levels should be established before staning 
buprenorphine therapy, and periodic monitoring of liver 
íunction should be períormed throughout therapy in 
patients being treated for opioid dependence. Ít should be 
used with caution in all patíents with pre-existing hepatic 
impaírment.

Absorption of buprenorphine from transdermal patches 
may be increased as ih e  tem perature rises and patients 
should thereíore avoid exposing the patch to extemal heat; 
sìmìlarly, patients with tever may require monitoring 
bccause of increased absorption. Il may take up to 30 hours 
lor plasma concentrations of buprennrphine to dccrease by 
50% after removal of a patch: patients who have had 
ad\'erse effects should be monitored during this period. u s 
licensed product iníormation for Buirms iPvrduc, USA) 
recommends that transdernial buprenorphine should be 
avoided in patients tvith a personal or íamily hístoty of QT 
interval prolongation and used vvith caution in those vviih 
hypokalaemía or unst.able cardiac disease such as atrial 
íibrillation, congestive heart íailure, or myocardial 
ischaemía.

Abuse. A 22-year-oM man had chest pains on each of two 
occasions aíier he had inhaled crnshed buprenorphine 
tablets.1 An ECG taken aíter the second episode suggested 
that the patient had sullered a myocardial iníarciion. 
Intravenous injection of crushed sublingual tablets wa$ 
associated vvith rhabdomyolysis and sciatic neuropathy in 
2 patients,- A case scries3 of 4 paticnts reported severe 
limb and digit complications, such as ischaemia and gan- 
grene, (rom parenteral abuse o{ sublingual buprenorphine 
tablets; intra-arterial injeaion in 2 cases resulted in ampu- 
tation of the aííectcd digits or limb. The use of adulterants 
in illicit preparations may also cause advcrse elfecis: 4 
patients on substitution treatment developed candida 
endophthalmitis aíter intravenously injecting sublingual 
buprenorphine diluted vvith lemon juice.4

Hepatotoxicity has been seen in opioid-dependent 
addicts aíter buprenorphine abuse (see Adverse Effects 
and Treatment, p. 31.3).
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Breost ỉeedìng. From a siudy' of a breast-íeeding mother 
who was receiving sublingual buprenorphine 4 mg daily, it 
tvas estimated that at the age of 4  Weeks the total amount 
ingested by the iníant during a 24-hour period was 
3.28miCT0grams íor buprcnorphine and 330nanograms 
for norbuprenorphine. Another 5tudy: íound that bupren- 
orphíne, also taken sublingually, vvas present in the breast 
milk o( a breast-Ieeding mother vvìíh a maternal milk-to- 
plasma ratio of about one. The authors oí both studies 
considered the amounr absorbed through breast íeeding to 
be lotv.

Some liccnsed product iníormation State that bupren- 
orphine, regardless of route, should no! be given 10 mothers 
vvho are breast ỉeeding. Hovvever. the BNF permits breast 
íeeding and recommcnds that breast-fed iníants should be 
monitorcd ỉor opioid-induced adverse eílccts.

Studies in rats have shovvn that it may inhibit lactation.
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dependcni vvomen: m atcm .d and neonaiaỉ outcomcs. Drug Alcchoi ị 
D ep in i 2001; 63 :97-103 . ị

Porphyria. The Drug Database ĩor Acutc Porphyria, com- I 
piled by the Nonvcginn Porphyria Ccntre (NAPOS) and ■ 
the Porphyria Centre Sweden, dassiíies buprenorphìne as I 
not porphyrinogenic; it may be used as a dmg of íirst ! 
choice and no precautions are needed.1

1. The Drug Daiabasc for Acuic Porphyria. Avaĩlablc at: http://w w w . Ị 
drugs-porphyria.org (acccsscd 22/10/11) ị

)Pregnancy. An iníant bom  to a mother who vvas being j 
treated wúh sublingual buprenorphlne 4m g daily íor ị 
diamorphine addiaion suííercd a minor wiihdrawal ị 
syndrome 2 days aiter birth .1 The iníani rapidly recovered í 
vvithout any treatment. No hirther signs of withdrawal Ị 
occurrcd when brcasi (eeding was abruptly stopped at the I

age o í 8 weeks. In another report2 of 15 opioid-depe ìdent 
mothers who had received buprenorphine mainte lance 
sublingually during theữ  pregnancies, withdrawal : ymp- 
toms w ere either absem  or mild in  12 o{ the neo vates. 
The remaining 3 neonates required treatment with mor- 
phine. There appeared to be no correlation betvvee 1 the 
buprenorphine dose and the degree of vvithdravval s /mp- 
toms. A literature review3 lound that of about 309 ir Tants 
bom to opioid-dependent mothers maintained on bu iren- 
oiphine (sublingual dose range: 0.4 to 24 mg daily) 193 
deveíoped neonatai abstinence synđrome; of these, 149 
requìred treaiment. More than 40% of treated cases vere 
conlounded by misuse of other drugs. Onset of symp oms 
occurred within the íirst 12 to 48 hours and peaked w thin 
about 72 to 96 hours; duration of symptoms was a 3out 
120 to 168 hours although in some iníants, it was rep< rted 
to last for 6 to 10 vveeks.

The 67 pregnancies of 66 women using sublir. gual 
buprenorphine have been ĩollowed in a prospectìve sti dy.4 
The incidences of premature birth, caesarean section, and 
low Apgar scores in buprenorphine-exposed neonates wcre 
no greater than those seen in the general population 
akhough the mean binh-weight of the exposed neor ữtes 
ivas signiíicantly iotvcr. In the exposed group. 91 °/ of 
neonates nceded iniensive care ireatment: 76% hrid 
neonatal absúnence syndromc and 37% nceded opoid 
replacement thcrapy. Thcre ivere also 2 cases o( sui: ien 
intant deaths in the exposcđ group, vvliich vvas consídert 1 to 
be higher than thai generally expected.
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Interactions
For interactions associated with opioid analgesics, ce 
p. II 1.2.

Buprenơrphine i? metabolised by thc cytochrome P4 50 
isoenzyme CYP3A4; consequently. use vvith other dn gs 
thai induce Oĩ inhibit this isoenzyme may result in chanies 
in plasma concentrations of buprenorphine and. possií ly 
ađverse effccts. Some manuíacturers State ihat dosaịe 
adjustmem o{ buprenorphine may be nccessary vvhen us :d 
with such drugs. The UK liccnsed product iníormaúon ìar 
one sublingual lormulation [Subutsx; ScheritiỊỊ-PlouỊìh) 
recommends thai the dose oí buprenorphine should le 
halved when siarting treatment v\ith thc poient CYP3/.4 
inhibitor, ketocona7.ole.

There have been rcports of respiratory and cardiovci- 
cular collapse in parients given therapeulic doses if 
intravenous buprenorphine and diazepam.

Use vvith orher potentially hepatotoxic drugs m. y 
increase the risk of liver damage.

ị Analgesics. There is a risk that, with opioid agonis - 
1 antagonists such as buprenorphine, their antagonist c 
Ị cííects might impair more eữective analgesic therapy. Th s 
■ appeared to happcn in 2 cancer patients both of vvhoi 1 
Ị were given sublingual buprenorphine that was later suỉ - 
] stituted by morphine.' Convcntional doses of morphin ĩ 
i were inadequate and in one patient raising lhe dosc t í 
ị morphine proved latal.

1- O v crw eg -v an  lO n u  J. S irick e r BHC. P a lcndc  p i]n b cs tn jd jn g  tijd u  ĩ 
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1973 -» .

Ị Antìvirals. Various HTV-protease inhibitors and NiVRTI ; 
can inhibit or induce cytochrome P450 isoenzymes. ani 
most are also substrates for CYP3A4; thus. they have tht 
porential to in teraa with buprenorphine. A pharmacoki 
nctic study1 lound that usual doses of neựinavir. rítonavừ 
and lopìnavír-ritonavir given to HTV-negative patients tak- 
ing buprenorphine vvith naloxone for opiate dependence 
did not produce any cUnically signilicant interanions: rito- 
navir increased the area under the concentration-time 
curve (AUC) of buprenorphine bỵ about 57%, although 
no adverse eỉtecis vvere seen. A nother pharmacokinetic 
study2 in a simìlar group of patients also lound no clini- 
caỉly signiíicant interactions betvvcen buprenorphine vvith 
naloxone and delavirdinc or efavirenr. đelavirdine increased 
the AUC of buprenorphine íourtold, and efavìrenz 
decreased it by about 50%, but no adverse eữects were 
seen. Hotvever, a smaỉỉ case series3 of 3 opioid-dependent 
patients reported symptoms of buptenorphine roxicity, 
such as dizziness, daytime somnolence, and decreased 
mental íunctioning. vvith concomitant aiaìonavir and rito- 
navir therapy.
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