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Preface v

Preface

Drug information is constantly developing as the use of existing drugs
grows, new drugs emerge, new preparations are launched, and old
preparations are abandoned, reformulated, or redefined. The needs of
those practising pharmacy and medicine are also changing, and during its
long history Martindale has evolved to meet those needs by becoming
much more than a simple encyclopaedia of medicines. It aims to provide
healthcare professionals with evaluated, unbiased information on drugs
and medicines used throughout the world. Our content is also carefully
structured to enable readers to find this information easily and quickly,
whether it is to answer specific questions about drugs or to give a broad
overview of pharmaceutical topics.

Our readers should note that Martindale is not a book of standards: the
inclusion of a substance or a preparation is not to be considered as a
recommendation for use, nor does it confer any status on the substance or
preparation and readers are reminded that knowledge and best practice in
this field are constantly changing. While considerable efforts 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 should check up to date product
information, codes of conduct, and safety regulations. The reader is aiso
assumed to possess the necessary knowledge to interpret the information
that Martindale provides. It is the responsibility of practitioners to
determine dosages and treatments for individual patients, taking into
account up to date therapeutic standards, and to take all appropriate safety
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.

Maijor changes for the 38™ Edition
There have been several changes to this new edition of Martindale, but the
most striking is its new format. The cover design has been refreshed and, to
overcome a common problem, the page layout has been totally re-designed
with a new and larger font. This ensures that the page is easier to read as
well as making it quicker to find the information the reader is looking for
on the page. Alongside this, and in response to user feedback, the layout of
the monographs has been restructured and readers will now find 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 effects and
precautions related to that drug. In addition, a drug’s nomenclature
information is highlighted within its own shaded text box. To allow for
these changes, the chemical structure graphics are no longer reproduced in
the print editions of Martindale; however, they remain available on our
digital platform, MedicinesComplete. .
Alongside much of the revalidation work that is undertaken with every
edition of Martindale, other changes for this edition include:
e over 200 new monographs including: :
¢ the sodium-glucose co-transporter 2 inhibitors, canagliflozin and
dapagliflozin, have been added as a new drug group to the chapter
on antidiabetic drugs
« the antivirals, daclatasvir and sofosbuvir, for use in the management
of hepatitis C
e restructuring of the section on diabetes mellitus management in the
antidiabetic drugs chapter, to improve its readability

» updated reviews on the treatment of acute lymphoblastic leukaemia
and non-small cell lung cancer, which 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, including 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 Horn, Montserrat
Jané, Andrius Kairys, Maria Kouimtzi, Carla Oliveira, Kamila Ramesov4,
Elsa Simon, Gydngyver Soos, 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 Pharmaceutical Society’s Pharmaceutical Press
division. In particular, the Editor would like to thank Rachel Ryan and the
staff of the British National Formulary, Claire Preston and the staff of
Stockley’s Drug Interactions, and Sam Driver and the Science team. Thanks
are also due to Tamsin Cousins and Linda Paulus, for their patience and
guidance in handling the various aspects of producing a print publication,
and to David Granger, Mesfin Mebrate, Karl Parsons, and Ian White, for
their technical expertise in producing digital and print datasets. We are also
grateful for the support of Karen Baxter, Frank Gibson, and Alina Lourie.

The Editor would also like to thank Sean Sweetman, 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 forgotten.

Our digital version of Martindale, which is updated quarterly, is available
on MedicinesComplete (www.medicinescomplete.com). It maintains the
familiar 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 available. For more information about the digital product, please
visit our website.

We continue to value our readers’ feedback and anyone wishing 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 information on drugs in clinical use worldwide, as
well as selected investigational and veterinary drugs, herbal and
complementary medicines, pharmaceutical excipients, vitamins and
nutritional agents, vaccines, radiopharmaceuticals, contrast media and
diagnostic agents, medicinal gases, drugs of abuse and recreational drugs,
toxic substances, disinfectants, and pesticides.

The information on over 6000 drugs and other substances is arranged
into monographs that contain details on nomenclature, properties, and
actions. These text sections summarise the relevant information, notably
for licensed uses, followed, if appropriate, by referenced abstracts or
reviews that expand upon the details given in the text or add additional
information. Multicentre studies, meta-analyses, and systematic reviews
play an important role in the study of drug treatment, and their findings
and conclusions are considered in much of our content. However, there is
also a place for the anecdotal report and the small study, and information
from such sources is included where appropriate. In compiling the text of a
Martindale monograph, use is made of the drug’s licensed product
information as published in various countries and approved by the relevant
regulatory authorities. Acknowledgement is also given to information
referenced from a number of authoritative sources including the British
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 treatment reviews offer overviews of nearly 700
diseases and the drugs used in their treatment, along with key references
and guidelines. Cross-references are provided between these treatment
reviews and relevant drug monographs.

Preparations summaries of more than 180,000 proprietary products from
43 countries or regions are included. Information is provided on
proprietary name, manufacturer or distributor, country/region of origin,
active ingredients, and a summary of the indications as given by the
manufacturer. 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:
e to summarise dlinically useful information on all drugs and medicines
around the world
e to provide accurate, unbiased, and reasonably comprehensive
information in a concise format
¢ to provide a lead-in to the published evidence base from which we
derive our information
To achieve the above aimns, working practices have to be safe and efficient,
while making optimum use of available information. This section describes
some of these working practices.

Data collection

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

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

Licensed product inforrnation for 43 countries and regions is evaluated,
to maintain the widest possible coverage of drugs in use internationally.
Preparation names, manufacturers, ingredients, and licensed uses are
included in the internal Martindale database for review during the revision
process.

Editorial processes
Write, review, 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 particular
points in reaction to new information as it arrives.

The revision procedure involves the editorial writer re-evaluating
standing information, assessing newly-coliected references for quality and
relevance, and searching bibliographic databases and the Internet to
identify further candidate information.

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

The material is then passed to the editor, who performs a final, high-level
check and approval of the data. This process is designed to ensure
consistency of approach and style, as well as offering an opportunity to pick
up any errors that may have been missed. Changes and questions are fed
back to the writer.

Keying, proof-reading, and dose-checking. Once approved by the
editor, content changes can be made in the database, which has remained
untouched until this stage as a security measure. These changes are then
proofread for errors, corrected if necessary, and any corrections checked.
Extensive electronic testing for spelling, style, and format is also carried out
at all stages.

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

Release. 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.

Additional checks for publication. Some additional checks are made
before publishing a print edition of Martindale. A second independent dose
review of all chapters is made by external experts.

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

Volume A covers:

* Monographs on drugs and ancillary substances. 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,
which 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 classified, herbals, and drugs no
longer used clinically but still of interest. There are also monographs
on toxic substances, the effects of which may require drug therapy.

Volume B includes:

e Preparations. This section contains over 180,000 proprietary
preparations from a range of countries and regions. The information
provided includes the proprietary name, the manufacturer or
distributor, the active ingredients with cross-references to the drug
monographs, and a summary of the indications as given by the
manufacturer.

e Directory of manufacturers. In Martindale the names of
manufacturers and distributors are abbreviated. Their full names are
given in this directory together with contact details if available.
Manufacturers’ records are listed alphabetically. This directory
contains over 20,000 entries.

o Pharmaceutical terms in various languages. This index lists
nearly 5600 of the commoner pharmaceutical forms and routes in 13
major European languages. It is provided as an aid to the non-native
speaker in interpreting packaging, product information, or prescrip-
tions written in another language.

o General index. To make the fullest 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 reviews). As in previous editions, the index is arranged
alphabetically ‘word-by-word’ rather than ‘letter-by-letter’. The index
indicates the column in which the relevant entry appears as well as the
page and in which volume the entry may be found. To improve clarity
and the ease of location of index entries, long chemical names have
been omitted from the index.

¢ Cyrillic index. Both non-proprietary and proprietary names may be
found in Cyrillic alphabetical order in this section.

The monographs
Chapters within 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,
identificatory codes, and chemical and pharmaceutical information about
the compound, including any pharmacopoeial standards. This is followed
by one or more sections describing pharmacological and therapeutic
information about the drug or substance. A typical monograph includes:

« Nomencdlature

¢ Uses and Administration

o Adverse Effects

o Treatment of Adverse Effects

* Precautions

* Interactions

» Pharmacokinetics
Sections begin with unreferenced summary text, based on licensed product
information and other high-quality validated sources. This may optionally
be followed by abstracts or referenced text expanding on particular points,
and providing a lead-in to the published literature from which we derive
our information.

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

Nomenclature
The nomendlature section of each monograph may include the following
information:

Titles and synonyms. The title of each monograph is in English, with
preference usually being given to International Nonproprietary Names
(INN), British Approved Names (BAN), and United States Adopted Names
(USAN). These 3 authorities are shown where appropriate. A Furopean
Directive (92/27/EEC) requires the use of Recommended International
Nonproprietary Names (rINNs) in the labelling of medicinal products
throughout member states of the European Union and where the BAN and
INN differed in the past the BAN has been changed to accord with the rINN.
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 therefore the official
names in the member states. In some approved names it is general policy to
use “f” for ‘ph’ in sulpha, ‘t’ for ‘th’, and ‘i” for ‘y’; for this reason entries in
alphabetical lists should be sought in alternative spellings if the expected
spellings are not found. Inevitably there may be some inconsistencies of
style with older approved names but wherever 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
Pharmacopoeia; English, American, Spanish, and Latin synonyms; names
used in other languages when these may not be readily identifiable;
manufacturers’ code numbers; and chemical names. BAN names for
substance combinations and United States Pharmacy Equivalent Names
(PEN) for dosage forms containing two or more active ingredients are given
in the text of the relevant monographs; these names start with the prefix
‘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. Street 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 definitive
identification of a substance. The use of such terms changes rapidly, and
can vary between different 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 Registry numbers. Chemical Abstracts Service (CAS) registry
numbers are provided, where available, for each monograph substance to
help readers refer to other information systems. Numbers for various forms
of the monograph substance are listed with the variation in form given in
parentheses.

ATC codes. Codes from the Anatomical Therapeutic Chemical (ATC)
classification system (see http://www.whocc.no) have been provided,
where available, for each monograph™substance to help readers refer to
other information systems. The codes assigned in the equivalent
classification system for veterinary medicines (ATC Vet-see http://www.
whocc.no/atcvet) and herbal rmedicines have been included where
possible.

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

Atomic and molecular weights. Atomic weights are based on the
table of Atomic Weights as revised in 2011 by the Commission on Isotopic
Abundances and Atomic Weights, International Union of Pure and Applied
Chemistry (TUPAC) and based on the '?C scale (see p. xiv). Molecular
weights are given corrected (o one place of decimals or to four significant
figures for relative weights of less than 100.

Pharmacopoeias

The selected pharmacopoeias in which each substance appears are listed. A
description of the substance and 2 summary of the pharmaceutical
information that appears in the British, European, or US Pharmacopoeias is
also included. Current copies of the pharmacopoeias and their addenda
should be consulted for confirmation and for details of standards.

The pharmacopoeias covered include British, British Veterinary, Chinese,
European, French, German, International, Italian, Japanese, Polish, Spanish,
Swiss, 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) consuited.

Several countries are parties to the Convention on the Elaboration of a
European Pharmacopoeia. This mneans that they must adopt the standards
of the European Pharmacopoeia. These countries are currently Austria,
Belgium, Bosnia and Herzegovina, Rulgaria, Croatia, Cyprus, the Czech
Republic, Denmark, Estonia, Finland, 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.

Official preparations, mainly from the current British, European, and US
Pharmacopoeias, are listed at the end of drug monographs.

Pharmaceutical information

Information on the chemical and physical properties of each substance is
given when it is likely to be of use or interest, but only when it is certain
that it applies to the form of substance being described in the monograph.

Percentage strengths. Unless otherwise stated, solutions of solids in
liquids are expressed as percentage w/v, of liquids in liquids as percentage
viv, and of gases in liquids as percentage w/w.

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

¢ very soluble: 1 in less than 1

o freely soluble: linltolinl0

¢ soluble: 1in10to1in 30

¢ sparingly soluble: 1in30to1in 100

e slightly soluble: 1in 100 to 1 in 1000

 very slightly soluble: 1 in 1000 to 1 in 10,000

¢ practically insoluble: 1 in more than 10,000
Storage. Substances and preparations should be stored under conditions
that prevent contamination and diminish deterioration, and the conditions
of storage given in the text indicate the precautions recommended in
specific cases. The term ‘a cool place’ is generally used to describe a place in
which the temperature is between 8 degreesand 15 degrees. In general, the
storage conditions apply to the monograph substance and not its solutions
or preparations.

Temperature. Temperatures are expressed in degrees Celsius
(centigrade) unless otherwise 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
their own 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 section. The guide used for
identifying restricted drugs is the Prohibited List issued by the World Anti-
Doping Agency (WADA-see www.wada-ama.org). These regulations,
which are issued annually, are subject to interpretation and therapeutic
exemption, and may vary from sport to sport; particular 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 confirmation that the substance may legitimately be
taken by a competitor.

Pharmacological and therapeutic information

Information on uses and administration, adverse effects, treatment of
adverse effects, precautions (including contra-indications), interactions,
and pharmacokinetics of each substance is provided by concise statements
and these may be elaborated and expanded by referenced reviews and
abstracts from papers and other publications. This edition contains nearly
14,000 such abstracts or reviews based on information in an ever widening
range of publications.

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

Much information has been found in sources such as WHO publications,
government reports and legislation, and other officlal and standard
publications. Licensed product information and manufacturers’ literature
have been considered in the light of other available information.

The risks of administering drugs in pregnancy are well known and the
general principle is to give a drug only when the benefit to the individual
mother outweighs the risk to the fetus. Where thereis a clear risk it is noted
under the Precautions or Adverse Effects heading but safety should not be
inferred from the absence of a statement for any drug.

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

information has been included to help determine the safety of continuir g
to breast feed while the mother is receiving a particular drug. Safety durir.g
breast feeding should not be inferred from the absence of a statement fcr
any drug.

Doses. Doses are described under the Uses and Administration headinz
with as much detail as is necessary and available. Unless otherwise state 1
the doses represent the average range of quantities that are generall/
regarded as suitable for adults when given orally. More information 0.1
doses and drug administration may be given in the abstracts or review:.
Unless otherwise specified, glucose injection is 5% w/v and sodiur:
chloride injection is 0.9% w/v.

When doses for children are expressed as a range of quantities withi:t
specified age limits, the lower dose applies at the lower age and the highe -
dose at the higher age.

The Preparations

This part of Martindale contains brief details of proprietary preparation
available in a number of countries or regions and includes those supplie:
on prescription as well as those sold directly to the public. They ar
provided to help the reader identify preparations and to suggest their uses
Inclusion is not an endorsement of the activity of any ingredient, nor of the
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, Poriugal, Russia, Singapore, South Africa,
Spain, Sweden, Switzerland, Thailand, Turkey, Ukraine, the United Arat
Emirates, UK, USA, and Venezuela. Generally, each entry consists of the
proprietary name, the manufacturer or distributor and country, the active
ingredients and a summary of the indications as given by the
manufacturer. Where possible, entries from different countries but with
the same name and active ingredients have been amalgamated for clarity.
Instances where a preparation name has been used for preparations with
significantly different ingredients have been highlighted. Such names may
be for actively marketed preparations or for preparations that have been
withdrawn from the market.

An entry may cover a range of dosage forms and strengths. Dosage forms
are only specified when different forms have the same proprietary name
but different active ingredients. Furthermore, this 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 all the ingredients
listed are described in the monographs in Drugs and Ancillary Substances,
and readers are directed to an appropriate monograph by the page numbers
provided after the ingredient.

Preparations that have been withdrawn from the market in the last few
years or are no longer being actively marketed may be identified by the
symbol . These preparations are retained in Martindale since they may
still be in circulation or their names may still be referred to in the literature
and in practice. Readers should be aware that since this section was
prepared other preparations are likely to have been withdrawn or
introduced; also ingredients may change, as may indications.

The manufacturer’s full name and contact details can be found in the
Directory of Manufacturers.

Each preparation title is listed in the General Index. Where thought
helpful, 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 unbranded preparations.
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Abbreviations

For abbreviations of the names of manufacturers or their distributors, see
Directory of Manufacturers, in Volume B.

ACE—angiotensin-converting enzyme.
ADHD—attention deficit hyperactivity disorder.
agg.—aggregate (in botanical names), including 2 or more species which
resemble each other closely.
AIDS—acquired immunodeficiency syndrome.
a.m.—ante meridiem, ‘before noon’.
ARC-—AIDS-related complex.
Arg.—Argentina.
ATC—Anatomical Therapeutic Chemical classification.
AUC—area under the concentration-time curve.
Austral.—Australia.
AV—atrioventricular.
BAN—British Approved Name.
BANM—British Approved Name Modified.
Belg.—Belgium.
BMA—British Medical Association.
BMI—body mass index.
BNF—British National Formulary.
BNFC—DBritish National Formulary 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.
BUN-—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.
CDC—Centers for Disease Control and Prevention (USA) (formerly
Centers for Disease Control).
Chin. P—Chinese Pharmacopoeia 2005.
CHM—Commission on Human Medicines (UK).
Cl—Colour Index.
CMV—cytomegalovirus.
- CNS—central nervous system.
cP—<centipoise(s).
CPMP—Committee on Proprietary Medicinal Products of the European
Union.
es—Czech.
CSF—cerebrospinal fluid.
CSM—Committee on Safety of Medicines (UK) (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 Environment, Food, and Rural Affairs (UK).
Denm.—Denmark.

DHSS—the former Department of Health and Social Security (UK).
dL—decilitre(s).

DNA—deoxyribonucleic acid.

DoH—Department of Health (UK).

DTF—Drug Tariff Formulary.

ECG——e¢lectrocardiogram.

ECT—electroconvulsive therapy.

Ecuad.—Ecuador.

ed.—editor(s) or edited by or edition.

EEC—European Economic Community, now the European Union.
EEG——<lectro-encephalogram.

e.g.—exempli gratia ‘for example’.

el—Greek.

EMA/EMEA—European Medicines Agency.

ENL—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
external drug and cosmetic preparations.

°F—degrees Fahrenheit.

FAC—Food Additivesamd 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 Organization of the United Nations
and the World Health Organization.

FDA—Food and Drug Administration of USA.

FAAC—Food Advisory Committee of the former Ministry of Agriculture,
Fisheries and Food (UK).

FD & C—designation applied in USA to dyes permitted for use in foods,
drugs, and cosmetics.

FEV | —forced expiratory volume in 1 second.

Fin.—Finland.

FIP—Fédération Internationale Pharmaceutique.

f.p.—freezing point.

FPA—Family Planning Association (UK).

fr—French.

Fr.—France.

Fr. P—French Pharmacopoeia 1982 (Pharmacopée Francaise, X® Edition)
and updates up to 2003.

g—gram(s).

Ger.—Germany.

Ger. P— German Pharmacopoeia (Deutsches Arzneibuch, 2007).
GFR—glomerular filtration rate.

G6PD—glucose-6-phosphate dehydrogenase.

Gr.—QGreece.

HAART—highly active antiretroviral therapy.
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Hb— haemoglobin.

Hib—Haemophilus influenzae type b.

HIV—human immunodeficiency virus.

HLA—human lymphocyte antigens.

HLB—hydrophilic-lipophilic balance.

HRT—hormone replacement therapy.

HSE—Health and Safety Executive (UK).

hu—Hungarian.

Hung.—Hungary.

IARC—International Agency for Research on Cancer.

ibid.—ibidem, ‘in the same place (journal or book)’.

idem—"the same’: used for the same authors and titles.

i.e.—id est, ‘that is’. R

lg—immunoglobulin.

fndon.—Indonesia.

INN—International Nonproprietary Name.

INNM-—International Nonproprietary Name Modified.

Int. P—International Pharmacopoeia 4th ed., 2006, and Supplement 1,
2008.

IPCS—International Programme on Chemical Safety.

1Q—intelligence quotient.

frl.—TIreland.

ISH—International Society of Hypertension.

it—Italian.

ft. P—Italian Pharmacopoeia 11th ed., 2002 (Farmacopea Ufficiale della
Repubblica Italiana, XI Edizione, 2002).

Ital.—Italy.

JUD—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—Xkilogram(s).

k)—kilojoule(s).

Ib—pound(s) avoirdupois.

LD50—a dose lethal to 50% of the specified animals or micro-organisms.
Lf—limes flocculation.

ft—Lithuanian.

m—inetre(s).

mz—square metre(s).

m>—cubic metre(s).

M—molar.

MAFF—the former Ministry of Agriculture, Fisheries and Food (UK), now
Department of Environment, Food, and Rural Affairs (DEFRA).
MAOI—monoamine oxidase inhibitor.

max.—maximum.

MBC—minimum bactericidal concentration.

MCA—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).

mL—millilitre(s).

mm—mnillimetre(s).

mmz—square millimetre(s).

mm3—cubic millimetre(s).

mmHg—millimetre(s) of mercury.

mmol—millimole.

mol—mole.

mol. wt—molecular weight.

Mon.—Monaco.

mosmol—milliosmole.

m.p.—melting point.

MRC—Medical Research Council (UK).
MRSA—meticillin-resistant Staphylococcus aureus.
pg—microgram(s).

pm—micrometre(s).

N—normal.

n.b.—nota bene, note carefully.

Neth.—The Netherlands.

NICE—National Institute for Health and Clinical Excellence (formerly the
National Institute for Clinical Excellence) (UK).

NIH—National Institutes of Health (USA).

nl—Dutch.

nm-—nanometre(s).

NMDA—N-methyl-D-aspartate.

NNRTl—non-nucleoside reverse transcriptase inhibitor.
Norw.—Norway.

NRTl—nucleoside reverse transcriptase inhibitor.
NSAID—nonsteroidal anti-inflammatory drug.

NYHA--New York Heart Association.

NZ—New Zealand.

OP—over proof.

ofw—oil-in-water.

P—probability.

Pa—pascal(s).

Pal.—Pakistan.

pCO,—plasma partial pressure (concentration) of carbon dioxide.
p.CO,—arterial plasma partial pressure (concentration) 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).
pINN—Proposed International Nonproprietary Name.
pINNM—Proposed International Nonproprietary Name Modified.
pK,—the negative logarithm of the dissociation constant.
pl—Polish.

p-m.—post meridiem, ‘afternoon’.

pOy—plasma partial pressure (concentration) of oxygen.
pPaO,—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—oparts 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 irradiation.

PV C—polyvinyl chloride.

RCGP—Royal College of General Practitioners (UK).

RIMA—reversible inhibitor of monoamine oxidase type A.
riNN—Recommended Intemational Nonproprietary Name.
rINNM—Recommended International Nonproprietary Name Modified.
RNA—ribonucleic acid. :

RPSGB—The Royal Pharmaceutical Society of Great Britain. Now the
Royal Pharmaceutical Society

RSV —respiratory syncytial virus.

Rus.—Russia.

S. Afr.—South Africa.

SGOT—serum glutamic oxaloacetic transaminase (serum aspartate amino-
wansferase now preferred).

SGPT-—serum glutamic pyruvic transaminase (serum alanine amino-
transferase now preferred).

SI—Statutory Instrument or Systéme International d’Unités (International
System of Units).

sic—written exactly as it appears in the original.

SLE-—systemic lupus erythematosus.

sp.—species (plural spp.).

sp. gr-——specific gravity.

Span.—Spanish.

Span. P—Spanish Pharmacopoeia 2nd ed., 2002 (Real Farmacopoea
Espaiiola, Segunda Edicion, 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.

TNF—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.

Ula.—Ukraine.

UNICEF—United Nations Children’s Fund.
UP—under proof.

Urug.—Uruguay.

US and USA—United States of America.
USAN—United States Adopted Name.
USNF—The United States ‘National Formulary 317, 2013.
USP—The United States Pharmacopeia 36, 2013.
UV-—ultraviolet.

var.—variety.

Venez.—Venezuela.

Viet.—Vietnamese.

Viet. P—Vietnamese Pharmacopoeia 2002 (Pharmacopoeia Vietnamica,
Editio I11).

vol.-—volume(s).

vlv—volume in volume.

viw-—volume in weight.

WHO—World Health Organization.
wlo—water-in-oil.

wt—weight.

wt per mL—weight per millilitre.
wiv—weight in volume.

wiw—weight in weight.
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CQntracted Names for lons

Contracted Name

Chemical Name

and Groups

Contracted Name

Chemical Name

acefurate acetate (ester) and furan-2-carboxylate (ester) crosfumaril (2E)-but-2-enedioyl
aceglumate rac-hydrogen N-acetylglutmate cyclamate cyclohexylsulfamate
aceponate acetate (ester) and propionate (ester) daloxate t-alaninate (ester) and (5-methyl-2-0xo0-1,3-di-
|-4-yl)methyl
acetonide isopropylidenedioxy or propane-2,2-diylbis(oxy} oxol-4-yhmethy/
daropate (dapropate N.N-dimethyl-B-alani or 3-(dimethylamino)pro-
aceturate N-acetylglycinate pate (dapropate) Jganmmy # v
acibutate acetate (ester) and 2-methylpropanoate (ester) deanil 2-(dimethylamino)ethyl
acistrate acetate {ester) and stearate (salt) decil decyl
acoxil acetoxymethy! or (acetyloxy)methyl defalan des-lB-L~phenylalam’ne-x’nsulin
alfoscerate (2R)-2,3-dihydroxypropyl hydrogen phosphate detemir tetradecanoyl
alideximer poly([oxy(2-hydroxyethane-1,1-diyl)} {oxy(ll - dibudinate 2,6-di-terr-butyinaphthalenc-1,5-disulfonate
(hydroxymethyl)ethane-1,2-diyl}}) panly O-
ctherified with carboxymethyl groups with  dibunate 2,6-di-tert-butylnaphthalene-1-sulfonate
some carboxy groups amide linked to the
tetrapeptide residue (glyglyglycyl-L-phenyla-  dicibate dicyclohexylmethyl carbonate
lanylglycyl)
diftitox N-L-methionyl-387-t-histidine-388-L-alanine-1-
amsonate 4,4'-diaminostilbene-2,2"-disulfonate or 2,2'- 388-toxin (Corvnebacterium diphtheriae
ethene-1,2-diylbis(3-aminobenzene-1-sul- strain C7) (388—52")-protein
fonate)
digolil 2-(2-hydroxyethoxy)ethyl
anisatil 2-(4-methoxyphenyl)-2-oxoethyl or p-methoxy-
phenacyl diolamine 2,2"-azanediyldiethanol or diethanolamine
arbamel 2-(dimethylamino)-2-oxoethyl or ester with  docosil docosyl
N N-dimethylglycolamide
dofosfate octadecyl hydrogen phosphate
argine SOBu-L-argine-3OBB-L-argine
" ecamate N-ethylcarbamate
aritox ricin A chain-MAB immunotoxine
edamine ethane-1,2-diaminc or ethylenediamine
aspart 28B-L-aspartic acid-
edetate ethylenediamine-NNN N “tetra-acetate
axetil {RS)-1-acetoxyethyl or rac-1-{acetyloxy)ethyl
2 S Y disilate (edisylate) ethane-1,2-disulfonate
beloxil benzyloxy -
b e 4,4’-methylenebis(3-hydroxynaphthalene-2-car-
benetonide N-benzoyl-2-methyl-B-alanine (ester) and ace- boxylate) or 4,4"-mcthylenebis(3-hydroxy-2-
tonide naphthoate) (=pamoate)
emtansine 4-((3-[3-{[(15)-2-{[(15.2R 35,5565, 16E, 18-

besilate (besylate)

benzenesulfonate

20R,215)-11-chloro-21-hydroxy-12,20-
dimethoxy-2,5,9,16-tetramethyl-8,23-dioxo-

vemden Breyclodextin 4,24-dioxa-l%,%}-d}iajza!clracyc-

pezerml (benzoyloxyymethyl 11?) 1‘29, i z(’ zlé)f 16, S-b(]cn;ar]:ll:<e6f;ll]::xsya}: 1-me-

buciclate trans-4-butylcyclohexanecarboxylate ;,hy}ll)- 52 ;,?;: : ;}: )]ll]zmse f'é{:,aﬁ': ; 1!;3 ilo; i0 r? -T:

bunapsilate 3,7-di-tert-butylnaphthalene-1,5-disulfonate ylimethyleyclohexylcarbonyle

buteprate butyrate (ester) and propionate (ester) enantate (enanthate) heptanoate

camsilate (camsylate) camphor-10-sulfonate or (7,7-dimethyl-2-oxo- enbutate acetate (ester) and butanoate (ester)
bicyclo[2.2 Ijheptan-1-yDmeth ifonate pol 1-pyrrolidineethanol or 2-(pyrrolidin-{-yl)etha-

caproate hexanoate nol

carbesilate 4-sulfobenzoate erbumine tert-butylamine or 2-methylpropan-2-amine

ciclotate (cyclotate)

4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylate

cilexetil

(RS)-1-{[(cyclohexyloxy)carbonyljoxy}ethyl or
rac-1-{[(cyclohexyloxy)carbonyl]oxy}ethyl

cipionate (cypionate)

cyclopentanepropionate or 3-cyclopentylpro-
panoate

esilate (esylate)

h 14,
fonate

estolate propanoate (ester) and dodecyl sulfate (sait) or
propionate dodecyl sulfate
etabonate (ethoxycarbonyl)oxy (=ethyl carbonate)

etilsulfate

ethyl sulfate

cituxetan rac-N-(4-{2-[bis(carboxymethyl)amino]-3-({2- farnesil (2£,6E)-3,7,11-trimethyldodeca-2,6,10-trien-1-
[bis(carboxymethyl)amino]ethyl}(car- yl
boxymethyl)amino)propyl}phenyl)thiocar-
bamoyl fendizoate 2-(6-hydroxybiphenyl-3-carbonyl)benzoate
clofibrol 2-(4-chlarophenoxy)-2-methylpropyl fostedate tetradecyl hydrogen phosphate
closilate (closylate) 4-chlorobenzene-1-sulfonate furetonide 1-benzofurane-2-carboxylate (ester) and pro-
pane-2,2-diylbis(oxy)
crobefate rac-{3-[(3E)-4-methoxybenzylidene]-2-(4-meth- K
oxyphenyl)chroman-6-yl phosphate(2-)} gamolenate (62,92,122)-octadeca-6,9,12-trienoate
cromacate 2-{(6-hydroxy-4-methyl-2-ox0-2H-chromen-7- glargine 21 A»glycin:-3(J‘Z‘u»r.-ar;;inine-]OB(S-I.-argininc
yhoxyJacetate
gluceptate p-glvcero-p-gulo-heptanoate  or  p-glvcero-p-
cromesilate 6,7-dihydroxy in-4-meth Ifonate or gulo-heptonate

(6,7-dihydroxy-2-oxo0-2H-chromen-4-
yl)methanesulfonate

glulisine

(38-t-lysine,298-L-glutamic acid]
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Contracted Name Chemical Name Contracted Name Chemical Name
glutamer glutaraldehyde polymer pivalate 2,2-dimethylpropanoate (ester) or trimethylace-
tate
guacil 2-methoxypheny!l
pivoxetil rac-1-{(2-methoxy-2-methy!propanoyljoxyJethyl
hemisuccinate hydrogen butanedioate or 1+(2-methoxy-2-methylpropioayloxy)ethyl
hexacetonide 3,3-dimethylbutanoate (ester) and propan-2,2-  pivoxil (2,2-dimethy!-1-oxopropoxy)methyl or [(2,2-
diylbis(oxy) or 3,3-dimethylbutyrate (ester) dimethylpropanoyljoxylmethyl or {pivaloyl-
and acetonide oxy)methyl
hibenzate (hybenzate) 2-(4-hydroxybenzoyl)benzoate poliglumex [poly(t-glutamic  acid),—(L-glutamate-y-ester)
—poly(L-glutamic acid), ],
hyclate monohydrochloride hemi-ethanolate hemihy-
drate probutate 17-(1-axobutoxy) (ester) and 21-(l-oxopro-
poxy) (ester) or propionate (ester) and bu-
hydroxynaphtoate 3-hydroxynapthalene-2-carboxylate tyrate (ester)
isetionate (isethionate) 2-hydroxyethane-1-sulfonate proxetil l~[§i[zg;;§§§2y_%b&n%m§;$’y;y)egyl rac-1-
dod a
laurate odecanoate rafiimer (25.4R.6R,85,115,135)-2,4,8,1 3-tetrakis(hy-

. droxymethyl) -4,6, 11- -tris(ylomethyl)-
taurit dodecyl 3,5,7.10,12-pentaonatetradecane-1, 14-diyl
laurilsulfate (lauryl sulphate) dodecyl sulfate ticyk 2-hydroxybenzoate
lisetil L-lysinate (ester) and diethyl (ester) quicleate ©2 fec-9-enoate(1.5)
lisicoi N-{(55)-5-carboxy-5-(3a,7a,12a-trihydroxy- .
isicol { 5%_2;);01":‘1_23:“!;("5"’&‘“},1] carky {i o. Soproxil {[(propan-2-yloxy)carbonyl]oxy} methyl

¥i}amino gl 2-{octadecanoyloxy)acetate (ester)
.. B_ | . . B_ o .
lispro 28%-L-lysine-29°-L-proline stearate octadecanoate
N 7 -alani SO
mafenatox aweus;" A Q1 (Staph stinoprate N-acetylcysteinate (salt) and propanoate (ester)
medoxomil (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl succinil 3-carboxypropanoyl
. sudotox 248-t-histidine-249-L-methionine-250-L-
megallate 3.4.5-wimethoxybenzoate alanine-251- L-glutamlc acid- 248-613 endo-
meglumine N-methylglucamine toxin A (P cerve 9)
merpentan 4,5-bis(2-mercaptoacetamido) valeric acid or suleptanate oxc di 8~[mcthyl(" ;‘-‘ 47_?:?:3;%(3:
sﬁgr" y[l[a ﬁéﬁ?{tﬁﬁ)ﬂ)mm‘u -diyl]bis(2- sulfonatomethyl)carbamoyI]heptanoyl
mertansine tetrakis {(4RS)4[G3- ([(15)-2- sulfoxylate sulfinomethyl, monosodium salt
ég(llo‘i'oz.lzz’:l"?l’fy‘%ff;(lyﬁﬁ'; 82%235;‘2;2;’};: tafenatox enterotoxin A (Staphylococcus aureus)
g:g%ig;‘c’;‘;;ﬁzl{%? e, ggz,i‘ﬂg;‘;gj tartrate (2R3R)-2,3-dihydroxybutanedioate
sa-10,12,14(26),16,18-pentaen-6-ylJoxy}-1- P st
methyl-oxoethyl}methylamino}-3-oxopro- tebutate fert-buty or 3.3 yrate
pyldisulfanyllpentanoyl} thiophene-2-carboxylate
mesilate (mesylate) methancsulfonate teoclate 8-chloro-1,3-dimethyl-2,6-dioxo-3,6-dihydro-
meternbonate 4,4"-methylenebis(3-meth hthalene-2-car- {H-purin-7- (ZH)—lde or 8-chlorotheophyllin-
boxylate) o ate
. 3 . teprosilate 3-(1,3-dimethy!-2,6-dioxo-1,2,3,6-tetrahydro-
methonitrate N-methyl, nitrate (salt) 7H-purin-T-yl)propane- 1-sulfonate
metilsulfate methy! sulfate tidoxil rac-2-(decyloxy)-3-(dodecylsulfanyl)propyl
metiodide N-methyl, iodide (salt) i N _([?2 ((\299‘(22_ [?gs(zzarb%xymemyl)amino]-}

. . RS)-{2-[bis(carboxymethyl)amino]pro-
methylbromide N-methyl, bromide (salt) pyl }(carboxymethyl)amino]propyl} phenyl)
mofetil 2-(morpholinojethy! or 2-(morpholin-4-yl)ethyl thiocarbamoy!

tocoferil 2R)-2,5,7,8-t ethyl-2-{(4R,8R)-4,8,12-
napadisilate naphthalene-1,5-disuifonate ocotert mct;(imclhyltridec;ltfzhmrom{n-&[;ll 4
naphthalene-2-sulfonate fesil

napsilate (napsylate)

3-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-
7H-purin-7-yl)ethane-1-sulfonate

nicotinate pyridine-3-carboxylate
. tosilate (tosylate) 4-methylbenzenc-1-sulfonate or toluene-4-sul-
octil octyl fonate
olamine 2-ami hanol or ethanol. triclofenate 2,4,5-trichiorophenolate
oleate (9Z)-cctadec-9-cnoate triflutate trifluoroacetate
oxoglurate hydrogen 2-oxopentanedioate trioleate (9Z)-octadec-9-enoate(3) or tris[(9Z)-octadec-9-
enoate]
palmitate hexadecanoate
tristearate d 3) or tris(: d )
pamoate 4,4"-methyl is(3-hydroxy-2-naphthoate)
(—cmbonatc) trolamine 2,2’ 2"-nitrilotriethanol or triethanolamine
pegol a—(2-carboxyethyl)—m-methoxypoly(oxyethane- troxundate [2-(2-ethoxyethoxy)ethoxy]acetate or 3,6,9-tri-
1,2-diyl) oxaundecanoate
pendetide NG-(N-[Z—((2‘[bis(carboxymethyl)amino]~ undecylate undecanoate
ethyl}(carboxymethyl)amino)ethyl]-N-(car-
bolxymethyl)glycyl)-N ~(N-glycyl-L-tyrosyl)-  undecylenate undec-10-enoate
L-lysine
. valerate pentanoate
pentexil {RS)-1-{(2,2-dimethyipropanoyljoxylethyl ¥
xinafoate 1-hydroxynaphthalene-2-carboxylate or I-hy-
phenpropionate 3-phenylpropionate droxy-2-naphthoate
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Atomic Weights of the Elements— 2C=12

Atomic
Number

Name

Actinium'
Aluminium
Americium
Antimony
Argon
Arsenic
Astatine!
Barium
Berkelium'
Beryllium
Bismuth?
Bohrium!
Boron®
Bromine®
Cadmium
Caesium
Calcium
Californium
Carbon
Cerium
Chlorine®
Chromium
Cobalt
Copernicium
Copper
Curium’

1

1

Darmstadtium!

Dubnium!
Dysprosium
Einsteinium'
Erbium
Europium
Fermium®
Flerovium
Fluorine
Francium!
Gadolinium
Gallium
Germanium
Gold
Hafhium
Hassium!
Helium
Holmium
I-Iydrogen3
Indium
ITodine
Iridium

Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithjum?
Livermorium
Lutetium
Magnesium
Manganese
Meitnerium!
Mendelevium
Mercury
Molybdenum
Neodymium
Neon
Neptunium!
Nickel

1

1

3

1

Symbol

Ac
Al

Sb

Atomic Weight Atomic  Name Symbol Atomic Weight
Number
41 Niobium Nb 92.90638
26.9815386 7 Nitrogen® N 14.007
102 Nobelium! No )
121.760 76 Osmium Os 190.23
39.948 8 Oxygen® 0 15999
74.92160 46 Palladium Pd 106.42
15 “Phosphorus P 30.973762
137327 78 Platinum Pt 195.084
94 Plutonium' Pu
9.012182 84 Polonium’ Po
208.98040 19 Potassium K 39.0983
59 Praseodymium Pr 140.90765
to81 61 Promethium' Pm
79.904 91 Protactinium Pa 231.03588
H24ll 88 Radium’ Ra
132.9054519 86 Radon! Rn
40.078 .
75 Rhenium Re 186.207
12,011 45 Rhodium Rh 102.90550
. samd
140.116 11 Roentgenium Rg
35.45 37 Rubidium Rb 85.4678
51.9961 44 Ruthenium Ru 101.07
58.933195 104 Rutherfordium! Rf
62 Samarium Sm 150.36
63.546 21 Scandium Sc 44.955912
106 Seaborgium! Sg
34 Selenium Se 78.96
14 Silicon’ Si 28.085
162.500 47 Silver Ag 107.8682
11 Sodium Na 22.98976928
167.259 38 Strontium Sr 87.62
151.964 16 Sulfur® s 32.06
73 Tantalum Ta 180.94788
43 Technetium® Te
18.9984032 52 Tetlurium Te 127.60
65 Terbium Tb 158.92535
157.25 81 Thallium’ Tl 204.38
69.723 90 Thorium? Th 232.03806
72.630 69 Thulium Tm 168.93421
196.966569 50 Tin Sn 118710
17849 2 Titanium Ti 47.867
74 Tungsten W 183.84
4.002602 118 Ununoctium' Uuo
] 6‘1"33232 115 Ununpent:iuml‘ Uup
114'818 117 Ununsgptlulm Uus
12 6'90447 113 Unun'muin Uut
1 92'2]7 92 Uranjum [8) 238.02891
5 5:845 23 Vanadium v 50.9415
83.798 54 Xenon Xe 131.293
138.90547 70 Ytterbium Yb 173.054
39 Yttrium Y 88.90585
6.94 40 Zirconium Zr 91.224
174.9668 1. Elements with no stable isotopes. TUPAC states "There is no general agreement on
24305 which of the isotopes of radioactive elements is, or is likely to be judged, ‘important’.
54.938045 \{arious criteria, such as ‘lo_ngest half-life’, ‘production in quantity’, and “used commer-
. cially’, bave been applied in the past.”
2. Radioactive elements with a characteristic terrestrial isotopic composition for which
atomic weights are given.
200.592 3. Conventional atomic-weight value, These have been provided as representative val
95.96 ues for elements that have a variation in atomic weight related to two or more stable iso
144.242 topes in natural terrestrial occurrences.
20.1797
TUPAC Commission on Isotopic Abundances and Atomic Weights. Atomic Weights o’
58.6934 the Elernents 201 1. Available at bttp://www.chem.qmul.ac.uk/iupac/AtWt/
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Analgesics Anti-inflammatory Drugs
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Drug Groups, p. 3 Specific pain staies, p. 6 Phantom limb pain, p. 10
Aspirin and other salicylates, p. 3 Biliory and rendl colic, p. 6 Postherpetic neuralgia, p. 10
Disease-modifying antitheumatic drugs, p. 3 Cancer pain, p. 7 Sickleell crisis, p. 11
Gald compounds, p. 3 Cenlral post-stroke pain, p. 7 Trigeminal neuralgia, p. 11
Nonstercidal antiinflammatory drugs, p. 3 Complex regional pain syndrome, p. 8 Increased Body Temperature, p. 11
Opioid analgesics, p. 3 Diabetic neuropathy, p. 8 Fever and hypeﬂﬁermia‘ p. 11
Paracetamol and other para-aminophenols, p. 4 Dysmenorrhoea, p. 8 Musculoskeletal and Joint Disorders, p. 12
Analgesia and Pain, p. 4 Headache, p. 8 Juvenile idiopathic arthritis, p. 12
Choice of analgesic, p. 4 Labour pain, p. 8 Osteoarthritis, p. 12 -
Chaice of analgesics in children, p. 5 Low back pain, p. 9 Rheumatoid arthritis, p. 13
Nerve blocks, p. 5 Myocardial infarction pain, p. 10 Softtissue theumatism, p. 14
Patientcontrolled analgesia, p. 5 Neuropathic pain syndromes, p. 10 Spondyloarthropathies, p. 14
Postoperative analgesia, p. 6 Orofacial pain, p. 10 Still’s disease, p. 15
Rubetacients and topical analgesia, p. 6 Pancreatic pain, p. 10
The drugs described in this chapter are used mainly in the Ketoprofen, p. 79.1 Piketaprofen, p. 125.3
relief of pain, inflammation and, in some cases, fever. They Gold COmpOunds : . Eeczz?;cé p- 8303-21 l;'nhn;‘)gar:;:- 12:‘23»7 .
can be grouped broadly into one of the categories briefly Gold compounds are used mainly for their Lomm»a,',fp. 33.2 mxuiméi'p. 1271
described below. anti-inflammatory effect in active progressive rheunatoid
. P P . v Loxoprofen. p. 83.3 Propyphenazone, p. 127.3
arthritis and progressive juvenile idiopathic arthritis; they Lumiracaxib, p. 84.1 Proquazone, p. 128.1
D G may also be beneficial in psoriatic arthritis. The mechanism Medofenamic acid, p. 85.2 Rofecoxib, p. 128.3
rug oroups of action of gold compounds in rheumatic disorders is as yet Mefenamic Add. p. 85.3 Sulindac, p. 134.2
unknown. Mcloxicam. p. 86.3 Suproien, p. 1353
.. . For further discussion of the actions and uses of gold Mofezolac, p. 92.2 Suxibuzone, p. 136.1
Aspirin and other SOI'C)’IGfes compounds, see Sodium Aurothiomalate, p. 130.2. ;‘::::3;:‘:;" P-:,Ziz ;’mx";gnm' P ;2512
Aspirin and other salicylates have anaigesic, | Described in this chapter are ! ; Naproxen, p.yqpxi.z ’ rxdamié.ffp. 1371
anti-inflammatory, and antipyretic properties. Like ather :"“‘““.ﬁ“' p- 27.3 Sodium Aurothiomalate, Nepafenac. p. 101.1 Tiaprofenic Adid, p. 137.1
R urothioglucose, p. 28.2 p. 1302 N I N
NSAIDs (see below) they are inhibitors of the enzyme cyclo- Aurotioprol, p. 28.2 Sodium Aurotiosulfate, Niftumic Adid, p. 101.2 Tiaramide, p. 137.3

oxygenase; however, aspirin (though not the Gold Keratinate, p. 66.3 p. 1321 Nimesulide, p. 101.3 Tinoridine, p. 138.1

non-acetylated salicylates) irreversibly acetylates the g:‘yl;hme;‘:“&ILﬁ’p 43 ;z:f:::i“; Alt;% {7- 1383
enzyme whereas other NSAIDs compete with arachidonic : :: Parecoxdb, p. 1193 o Valdecoxib, p. 141.3
acid for the active site. Salicylates are used for the relief of Nonstero:dal ant mﬂammafory drugs . 124.1 V:dapro(en,l;). 142.1

mild to moderate pain, minor febrile conditions, and for | Nonsteroidal anti-inflammatory drugs (NSAIDs) are a group Phenylbutazone, p. 125.1 Zaltoprofen, p. 142.2
acute and chronic inﬂ;mmatory disorders such as | of structurally unrelated organic acids that have analgesic,
osteoarthritis, rheumatoid arthritis, juvenile idiopathic | anti-inflammatory, and antipyretic properties (see p. 102.3). P :

arthritis, and ankylosing spondylitis. Some salicylates are | NSAIDs are inhit?i’tors of mf ﬁnzyn}:e cpyclo-oxygeﬁasc, and OP'O'd analgeslcs

applied topically in rubefacient preparations for the relief of | so directly inhibit the biosynthesis of prostaglandins and | Opioid analgesics include the opium alkaloids morphine
muscular and rheumatic pain. Aspirin also inhibits platelet | thromboxanes from arachidonic acid (see p. 2598.1). There | and codeine and their derivatives as well as synthetic
aggregation and is used in cardiovascular disorders. Non- | are 2 forms of cyclo-oxygenase (COX), COX-1, which is the [’ substances with agonist, partial agonist, or mixed agonist

acetylated salicylates do not have antiplatelet activity. constitative form of the enzyme, and COX-2, which is the | and antagonist activity at opioid receptors (see p. 108.1).
For further discussion of the actions and uses of | forminduced in the presence of inflammacion. Inhibition of | The term opiate analgesics refers only to those opioids
salicylates, see Aspirin, p. 22.2. COX-2 is therefore thought to be responsible for at least ! derived from opium, or their semisynthetic congeners. The
Described in this chapter are some of the analgesic. anti-inflammatory, and antipyretic | term narcotic analgesics has legal connotations and is no
Aloxiprin, p. 20.3 Glycol Salicylate. p. 66.2 properties of NSAIDs whereas inhibition of COX-1 is = longer used pharmacologically or dinically.
Aluminium Aspicia, p. 20.3 Imidazole Salicylate, p. 71.2 thought to produce some of their toxic effects, particularly ! Most opioids are used as analgesics, and morphine is the
Ammonium Salicylate, p. 21.1 Lysine Aspirin, p. 84.3 th h N inal NSAID ilabl . hich all oth ioid Igesi
Amyl Salicylate, p. 21.2 Magresium Salicylate, p, 85.2 ose on the gastrointestinal tract. Most s available | standard against which all other opioid analgesics are
Aspirin, p. 22.2 Methy! Butetisalicylate, p. 913 | for clinical use inhibit both COX-1 and COX-2, although | compared. Opioids such as codeine are used in the
Bornyl Salicylate, p. 30.1 Methyl Salicylate. p. 92.1 some selective COX-2 inhibitors such as celecoxib are also | treatment of less severe pain, and are often combined with
Carbasalate Calcium, p. 36.2 Morpholine Salicylate, p. 97.1 marketed. non-opioid analgesics such as aspirin, other NSAIDs, or
Choline Magnesium Salamidacetic Adid, p. 129.2 NSAIDs are used for the relief of mild to moderate pain, | paracetamol. More potent opioids such as morphine are
Ch:;a’:‘;\;::;f;: 3"?92 ::{i‘iy“"‘l‘;;'zp- 1292 minor febrile conditions, and for acute and chronic | used in severe acute and chronic pain, including cancer
S salic Sali;:;‘are,‘ iy : 133 1nﬂar_n_rnat9ry dl.SordFl:S such} as osteoarthritis, theumatoid | pain. Some opioids such as codeine, morphine, and
p.513 Salsalate, p. 130.1 arthritis, juvenile idiopathic arthritis, and ankylosing ' diamorphine are also used as antitussives, although the
Diftunisal, p. 51.3 Sodium Salicylate, p. 132.2 spondylitis. Indometacin and some other NSAIDs are used ~ latter two are usually reserved for use in terminal lung
Ethenzamide, p. 56.2 Thurfyl Salicylate, p. 137.1 to close patent ductus arteriosus in premature neonates. @ disease. Some opioid analgesics such as fentanyl and its
Ethyl Salicylate, p. 56.3 Trolamine Salicylate. p. 141.2 Some NSAIDs are applied topically for the relief of muscular : congeners are used mainly as adjuncts to anaesthesia; some
and rheumatic pain, and some are used in ophthalmic | of these may also be used in higher doses as the sole
Disease-modifying antirheumatic drugs preparations for ocular infl ory disorders. Aspirin (see | anaesthetic drug.
above) is considered to be an NSAID, although it also has Some opioids are rarely if ever used as analgesics and are
Disease-modifying antirheumatic drugs (DMARDs) have | other properties. described eisewhere; they include the antitussives dextro-
anti-inflammatory properties thought to be mediated, in | Described in this chapter are methorphan (p. 1660.1) and pholcodine (p. 1675.1), and
some cases, by the inhibition of the release or activity of Aceclofenac, p. 16.2 Dipyrone. p. 53.3 the antidiarrhoeals diphenoxylate (p. 1838.3) and loper-
cytokines. They are used in the treatment of rheumatoid Acemetadn, p. 16.3 Eltenac, p. 54.2 amide (p. 1857.2).
arthritis and juvenile idiopathic arthritis; some are also of Alminoprofen, p. 20.2 Epirizole, p. 54.3 Opioids can produce physical dependence and with-
. N e P . Aminophenazone. p. 21.1 Etodolac, p. 57.1 . .
benefit in ankylosing spondylitis and psoriatic arthritis. Ampiroxicam, p. 21.1 Etofenamate, p. 57.2 drawal symptoms if suddenly stopped. They are also subject
Many DMAR!?s also possess o'thcr zh.c{apcutic properties Amtolmetin Gu;cil,'p. 211 Etoricoxib, p: 573 to abuse.
and are used in non-rheumatic condidons. The DMARD Azapropazone, p. 28.3 Felbinac, p. 58.3 Described in this chapter are
gold is referred to below; other DMARDs include Bendazac, p. 29.1 Feabufen, p. 59.1 Alfentani, p. 18.2 Etorphine, p. 58.3
sulfasalazine (p. 1893.1), penicillamine (p. 1567.1), the Benzydamine, p. 29.2 Fenoprofen, p. 59.2 Aniferidine, p. 22.2 Fentanyl, p. 60.1
antimalarials chloroquine (p. 650.1) and hydroxychlora- B rirop onitri : szac l? “6;122 :“Pf!n:;!;hli'm- 5;320‘2 Hydé“}h""'xz;’fmd“:b:dl 22
i i i p- 30. epradinol, p. 64. utorphanol. p, 33. pium , P .
?um§5251)i G:Z.dz)'tht: eimnll:lrxl:;l ona]rc:;ilz)d)alz;;‘il;w:a‘: Bromfenac, p. 30.1 chruone. : 64.3 Carfentanil, p. 36.2 Hydrocodone, p. 67.2
p. -1), B . supp P An Bufexamac, p. 30.2 Firocoxib, p. 64.3 Codeine, p. 40.2 Hydromorphone, p. 67.3
(p- 1944.3), diclosporin (p. 1949.2). cyclophosphamide Bumadizone, p. 30.2 Floctafenine, p. 64.3 Dextromoramide, p. 43.2 Ketobemidone, p. 78.3
{p. 771.1), and methotrexate {p. 822.2). Carprofen, p. 36.3 Flufenamic Adid, p. 63.1 Dexiropropoxyphene, p. 43.2 Levacetylmethadol p. 83.1
Described in this chapter are Celecoxib, p. 36.3 Flunixin, p. 65.1 Dezodine, p. 45.2 Levomethadone, p. 83.1
Abatacept, p. 15.2 Golimumab, p. 66.3 Clofexamide, p. 40.1 Flurbiprofen, p. 65.2 Diamorphine, p. 46.1 Levorphanol, p. 83.2
Actarit, p. 17.1 Infliximab, p. 74.2 Clofezone, p. 40.1 Glucametacin, p. 66.2 Dihydrocodeine, p. 52.2 Meptazinol, p. 87.3
Adalimumab, p. 17.2 Leflunomide, p. 81.3 Clonixin, p. 40.1 huprofen. p. 68.2 Dipipanone, p. 53.2 . Mcthadone, p. 88.3
Anakinra, p. 21.2 Tocilizumab, p. 77.3 Dexibuprofen, p. 43.1 Indometacin, p. 71.2 Embutramide, p. 54.2 Morphine, p. 92.3
Certolizumab, p. 39.1 Tofacitinib, p. 138.1 Dexketoprofen, p. 79.1 Isonixin, p. 78.3 Ethoheptazine, p. 56.2 Nalbuphine, p. 97.3

Etanercept, p. 55.1 Diclofenac, p. 48.3 Kebuzone, p. 78.3 Ethylmorphine, p. 56.3 Nicomorphine, p. 101.1
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Opium, p. 111.3
Oxycodone, p. 113.1
Oxymorphone, p. 114.2
Papaveretum, p. 112.2
Pentazodine, p. 120.3
Pethidine, p. 121.3
Piritramide, p. 125.3

Remifentanil, p. 128.1
Sufentanil, p. 132.3
Tapentadol, p. 136.1
Tilidine, p. 137.3
Tramadol, p. 139.2
Trimeperidine, p. 141.2

Paracetamol and other para-aminophenols

Paracetamol is the principal para-aminophenol! derivative in
use. Acetanilide and phenacetin have generally been
replaced by safer analgesics. Propacetamol is hydrolysed to
paracetamol in the plasma.

Paracetamol has analgesic and antipyretic properties and
weak anti-inflammatory activity. The mechanism of
analgesic action remains to be fully elucidated, but may be
due to inhibition of prostaglandin synthesis both centrally
and peripherally. Paracetamol is used {or the relief of mild to
moderate pain and minor febrile conditions.

Described in this chapter are

Acetanilide, p. 17.1

Paracetarnol, p. 115.1

Phenacetin, p. 124.1
Propacetamol, p. 127.2

Andlgesia and Pain

Pain is defined by the International Association for the

Study of Pain as ‘an unpleasant sensory and emotional

experience associated with actual or potential tssue

damage, or described in terms of such damage.’

Under nommal drcumstances pam is the result of stiimulation of
peripheral receptors that I through pain pathway
to the brain. Pain receptors or nodiceptors are of two basic types:

» mechanoheat receptors have a high stimulation threshold
and respond to intense or potentially damaging noxious
stimuli. These receptors are associated with rapidly
conducting, thinly myelinated A8 fibres, and their
stimulation produces rapid sharp localised pain that
serves to activate withdrawal reflexes

= polymodal nociceptors respond to mechanical, thermal. or
chemical insults. These receptors are also activated by
cellular components that are released after tissue
damage. Their impulses are transmitted slowly along
unmyelinated C type fibres and produce dull, aching,
and poorly localised pain with a slower onset

Nerve fibres from nociceptors terminate in the dorsal root of the

spinal cord before transmission by ascending pathways to the brain.

There have been many theories on the processing of pain signals at

the spinal leve! but the ‘gate theory’ proposed by Melzack and Wall

is one of the best known. This theory postulates that the
transmission of impulses lo (he brain |s modulated by a gate
mechanism in the sub i o( small {ibres
opens the gate and facilitates A h, ion of

and may be described as deeply located, sharp or dull,
nagging, stabbing, throbbing, or pressure-like. Visceral
pain is generally less localised and more diffuse than
‘somatic pain and may be referred 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. Nodiceptive pain usually responds to treatment
with conventional analgesics.
Pain resulting from damage or dysfunction of peripheral
nerves/receptors or of the CNS is known as neuropathic
pain {or neurogenic pain). The term covers sympathe-
tically maintained pain including causalgia and reflex
sympathetic dystrophy, and painful conditions such as
postherpetic and trigeminal neuralgia. and diabetic
neuropathy. Neuropathic pain associated with central
nervous tissue, such as in central post-stroke pain (the
thalamic syndrome) is ceferred to as central pain. The
clinical signs of neuropathic pain can vary greatly. Some
of the more common features include heightened pain
sensitivity and sensations of superficial burning or
stabbing (lancinating) pain. The pain may be assoctated
with areas of sensory deficit or some form of autonomic
instability. Neuropathic pain responds poorly to
conventional analgesics and can be difficult 1o treat.
Early treatment of pain is important as unrelieved pain can
have profound psychological effects on the patient, and
acute pain that is poorly managed initially can degenerate
into chronic pain. which may prove to be much more
difficult to treat. It is important to assess and treat the
mental and emotional aspects of the pain as well as its
physical aspects. Although drug therapy is a mainstay of
pain treatment (sce Choice of Analgesic, below), 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 elecirical nerve stimula-
tion (TENS) are also used.

General references to pain and its rmanagement.

1. Melzack R, Wall PD. Pain mechanisms: a new theory. Saence 1965; 150:
9712,

2. International Association for the Study of Pain. Classification of chronic
pain: descriptions of chronic pain syndromes and definitions of pain
terms. Pain 1986: {(supp] 3): S1-5225.

3. lewis KS, er al. Effccu of analgesic treatment on the physiological
cansequences of aculc pain. Am J Hosp Pharm 1994: 51: 1539-54.
Loeser JD, Melzack R. Pain: an overview. Lancer 1999; 353: 1607-9.
Ashburn MA, Staats PS. Management ol chronic pain. Lancet 1999; 353:
1865-9.

6. Wooll CI. M. RJ. ic pain:
mechanisms. and management. Lanm 1999; 353 1959—64

7. Carr DB. Goudas LC. Acute pain. Lareer 1999: 353: 2051-8.

8. CervtroF Laird IM, Visceral pam Lancet 1999; 353: 2145-8.

wa

Jarge fibres, which normally carry non-painful sensory input, can
dose the gate and inhibit transmission. Transimission also appears to
be modulated by several other mechanisms which can influence the

9. Society of Task Force on Acuie Pain
Practice for acute pain in the

perioperative sciting: an updated report by the American Society of
Anesthesiologists Task Force on Acute Pain Management. Anesthesiology

sensitivity of the gate. 2004; 100: 1573-81. Also available au hup:/iwww.3sahq.org/
Inflammatory medmors such as bradykinin, i ) in.pdf \accessed 23/06/08) da

and s produced in response 1o tissue 10. Gordon DB, & al. American Pain Sodety recommendations (or

damage can eripheral PO th improving the quality of acute and cancer pain management: American

3 F penp i 50 (hat receptors Pain Society Quality of Care Task Force. Arch Intern Med 2003; 165:

T1espond to Jow intensity or innocuous stimuli; central sensitisation

also occurs. Pain assocated with tissue damage hence results in

increased sensitivity of the sensory system so that the pain can occur
in the absence of a dear stimulus. Pain that occurs due to a stimulus

that does not usually provoke pam is termed allodynia; this applies 10

conditions such as ion, and trauma that may

result in of the skin. Hyperaly is defined as an
increased response 0 a stimulus that is usually painful.

esia is an increased sensitivity to stimulation, excluding
the special senses and includes allodynia and hyperalgesia.

Hyperpathia is characterised by an abnormally painful reaction to a

mmulus, particularly a repeunve snmulus, and may occur with

or hyp

Pam is often dassified as being acute or chronicin nature.

Acute pain is assoclated with wauma or disease and

usually has a well-defined location, character, and

timing. It is accompanied by symptoms of autonomic
hyperactivity such as tachycardia, hypertension, sweat-
ing, and mydriasis.

e Chronic pain is usually regarded as pain lasting more
than a few months. It may not be clearly associated with
trauma or disease or may persist after the initial injury
has healed; its localisation, character, and timing are
more vague than with acute pain. Furthermore, as the
autonomic nervous system adapts, the signs of
autonomic hyperactivity associated 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, sodial, and functional
deterioration which contributes towards exacerbation of
the pain.

Physiologically, pain may be divided into nociceptive pain

and neuropathic pain.

* Nodiceptive pain follows activation of nociceptors by
noxious stimuli as described above but is not associated
with injury to peripheral nerves or the CNS. It may be
somatic or visceral, depending on which receptors or
nerves are involved. Somatic pain is usually well localised

All cross-references refer to entries in Volume A

1574-80. Also available ar: hep; gilrep
165/14/1574 {accessed 23/06/08)

11. Spacek A. Modern concepis of acute and chronic pain management.
Biomed Pharmacother 2006; 60: 329-35.

gastrointestinal adverse effects of aspirin but large doscs
can produce severe or sometimes fatal hepatotoxicit .
Giving paracetamo} with an NSAID improves analgesia.

For the treatment of moderate or moderate to sever:
opioid-sensitive pain codeine is the traditional choic ;
alternatives indude dihydrocodeine and tramadol. They
are often given with non-opioid analgesics. Combinations ¢ {
codeine with paracetamot at full doses produce a small but
significant increase in analgesia compared with paracetamd |
alone and are one of the most effective options for acut:
pain, but the incidence of adverse effects increases wit
repeated use. Combinations of dextropropoxyphen:
with paracetamol or aspirin are no more effective in acut:
pain than the non-opioid alone; efficacy in chronic pain i3
unclear and adverse effects may become troublesome. Th
EMEA and the FDA have recommended that af
dextropropoxyphene-containing preparations be no longe*
available in the EU and USA, respectively, because of th-
risk of toxicity in overdosage and of cardiotoxicity: suct.
preparations remain on the market in other countries.

More potent opioids such as morphine are mainly use:
in the treatment of severe acute non-malignant pain anc
cancer pain {see p. 7.1). Their use in chronic non-malignan
pain is somewhat controversial because of fears o
psychological dependence and respiratory depression
However, in practice such problems rarely occur and thost
fears should not prevent patients being given effective
analgesic therapy. Opioids may also be of value ir
neuropathic pain in some patients.

Morphine is the opioid of choice in severe pain. I i
absorbed when given orally and has a shon half-life so tha
the use of immediate-release ora! preparations offers :
flexible means of dosage titration in, for example, palliative
care. Once iniiial pain relief has been achieved, use of z
modified-release preparation every 12 or 24 hours is more
convenient for maintenance of analgesia in severe chronic
pain. It may also be given parenterally (c.g. for control of
acute severe pain in emergency departments or in patient-
controlled analgesia—see also p. 5.3), or rectally ot
transdermally, where there would be problems with the
oral route.

Occasionally other opioids may be useful. Switching to
an alternative opioid may be effective in patients who 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
wwice daily when used long term because of the risk of
progressive CNS depression and overdosage. A rapid onsct
of action is provided by alfentanil and fentanyl but use of
pethidine is no longer recommended. Diamorphine or
tiydromorphone may be preferred to morphine when the
parenteral route has to be used because they are more
soluble and can be given in a smaller volume. Tramadol,
which may impair respiratory and gastrointestinal function
less than other opioids at equianalgesic doses, is also of
benefit in neuropathic pain.

Adverse effecs of opioids include sedation, nausea,
vomumg, consnpauon and, most seriously, respiratory

12. JD, Philip A. Inter 10 pain
Anesthesiof Clin 2007 25: 383-398.

3. ion of Urology. Guidelines on
ussucd Mar:h 2007) Available at: hup:Hwww.; umweb arg/Gleadmin/
user_upl i 21_Pain_| 2007.pdf
23/06/08)

14. Brennan F. ¢f al. Pain management: a flundamental human right. Anesth
Analg 2007; 108: 205-21.

15. Knape IT, et al. Board of Anaesthesiology of the European Union of
Medical Specialists. Guidelines for sedation and/or analgesia by
non~ameslheslolugy doctors. Eurl Amﬂxlhmnl 2007 14- 563-7,

16. 3 L. et al. Evi

and Pain thsmnn 2007:10:
329-56.
17. Cawley D, Bennett MI. Management of pain. Br J Hosp Med 2009; 70:
197-201.

Choice of analgesic

Paracetamol and NSAIDs are the first choice analgesics
for treating mild 10 moderate pain and are also used in
moderate to severe pain to potentiate the effects of opioids.
They are suitable for use in acute or chronic pain. Effective
relief of acute pain can be achieved with oral NSAIDs and
with paracetamol (particularly in combination with an
opioid—see below). Dependence and tolerance are not a
problem with non-opioid analgesics but they have a rather
flat dose-response curve: as the dose is increased, the
increase in pain relief may be quite small, Aspirin and other
non-selective NSAIDs inhibit blood platelet [unction,
adversely affect the gastrointestinal tract, and can
precipitate hypersensitivity reactions including asthma.
The risk of severe upper gastrointestinal adverse effects may
be less with selective inhibitors of cyclo-oxygenase-2 {COX-
2) such as the coxibs, but their use has been greatly
restricted by concerns about serious cardiovascular effects.
Paracetamol does not have the haematological or

P . Tolerance generally develops to all of these
effects except constipation, which may be prevented by
regular use of laxatives.

Some other groups of drugs have significant roles i: pain
management either alone or as analgesic adjuvants.

Subantidepressant doses of tricyclic antidepressants
(usually amitriptyline) are considered to be useful in
refractory chronic pain, including neuropathic pain of the
burning, dysaesthetic type such as postherpetic neuralgia
and diabetic neuropathy; shooting pain has also been
reported 1o respond. They may be used in addition to
conventional analgesics, notably in the treatment of cancer
pain of mixed aetiology. There is little evidence for benefitin
acute pain although musculoskeletal pain has sometimes
responded. Amitriptyline has also been found to be useful
for tension-type headache and for the prophylaxis of
migraine. The role of other antidepressants in the treatment
of neuropathic pain is less clear although venlafaxine may
be useful,

Antiepileptics (often carbamazepine and, more
recently, gabapentin and pregabalin) have been found
useful in the relief of neuropathic pain, especially when
there is a stabbing (lancinating) elemcnt. as in trigeminal
neuralgia; there have also been reports of efficacy in the
treatment of diabctic neuropathy and for migraine
prophylaxis.

Benzodiazepines and other muscle relaxants such as
baclofen or dantrolene are useful for relieving painful
muscle spasm in acute or chronic conditions.

Bone modulating drugs such as calcitonin and
bisphosphonates may be useful in cancer pain arising {rom
bone metastases {see p. 7.1) but have a slow onset of action
and are second choice to NSAIDs. Bisphosphonates may
cause an initial transient increase in bone pain.
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Caffeine has been used with the aim of enhancing the
effects of non-opioid and opioid analgesics but is of
debatable benefit. There are similar doubts about whether
caffeine enhances the effect of ergotamine in the treaument
of migraine (sece Pharmacokinetics, p. 675.3); it may also
add to gastrointestinal adverse effects and in large doses can
itself cause headache.

Corticosteroids have produced improvement, often
substantial, in neuropathic pain. They can also relieve
headache caused by raised intracranial pressure and
refractory pain caused by bone metastases, and have the
added benefits of increasing well-being and appetite.

Some inhalational anaesthetics are used in subanaes-
thetic doses as inhalation analgesics for acute pain. In
particular. nicrous oxide is given with oxygen for pain relief
in obstetrics and during dental and other procedures, and in
emergency management. Isoflurane, enflurane, and in
some countries methoxyflurane or trichloroethylene have
been used similarly.

Miscellaneous drugs. After the discovery that epidural
or intrathecal injection of opioids can produce effective
analgesia many other drugs have been tried by these routes,
either alone or with opioids or local anaesthetics, but their
role, if any, in the management of pain is unclear. Some,
such as donidine and ketamine, also appear to have
analgesic properties when given by other routes, and
ketamine may be useful in reducding opioid requirements.
Some antiarthythmics (including systemic lidocaine) may
be effective in chronic neuropathic pain, but must be used
with extreme caution. The use of antipsychotics, such as the
phenothiazines, as adjuvant anaigesics is controversial;
levomepromazine is sometimes used as an adjunct in
palliative care.

See below for discussions of the use of patient-controlled
analgesia (below), and rubefacients and topical analgesics
(p. 6.3). Nerve blocks are discussed under Pain, on
p. 198L1.
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Choice of analgesics in children

Pain has often been undermreated in infants and children
because of fears of respiratory depression, cardiovascular
collapse, dep d levels of consdic , and addiction
with potent opioid analgesics. Assessment of pain is also a
problem in children of all ages’- and it is not that fong since
it was widely believed that neonates were incapable of
feeling pain.

Non-opioid analgesics are used in infants and
children, cither alone for minor pain or as an adjunct to
opioid analgesics in severe pain,** (they can reduce opioid
requirements,'” perhaps by up to 40%?*). Paracetamol is
frequently used but it lacks any anti-in{lammatory effect.
NSAIDs such as ibuprofen are useful for minor pain,+¢*
espedially when associated with inflammation or trauma.
The use of aspirin is greatly restricted by its association with
Reye’s syndrome.

The opioids are still the mainstay of analgesia for
moderate to severe pain in paediatric patients, and
morphine is the standard against which the others are
compared. It is given intravenously for rapid relief of severe
pain (for example after burns, fractures or other injuries),
and is titrated to achieve a suitable analgesic dose.¢*%?
Where intravenous access is not readily achievable, oral
morphine may be given but its onset is slower and less
predictable; some favour intranasal diamorphine as an
alternative to intravenous morphine.® Continuous intra-
venous morphine infusion with or without initial loading
doses has become popular for postoperative pain relief,”?
but titration of the infusion rate is necessary to achieve a
balance between analgesia and respiratory depression
(particular care is needed in neonates, see below).
Subcutaneous infusions of morphine have also been
used,* mostly for the relief of terminal cancer pain in
children. Intramuscular injections are painful®'' and
therefore probably only suitable for short-term use.
Fentanyl has also been widely used for short-term analgesia
in surgical procedures,™*?!12 and other opioids such as
buprenorphine, hydromorphone, oxycodone, and tramadol
have been given.! The use of codeine in children is reswricted
by its significantdy increased risk of serious and life-
threatening adverse effects in wltrarapid metabolisers.

Patient-conuolled anaigesia using morphine (see below)
has been tried in children. Morphine has alsa been given to
children by the epidural route;’ experience with the
intrathecal route is more limited. Other methods of opioid

anaesthetics may be used for more painful procedures
such as venepuncture if time permits. Opioids should be the
basis of postoperative analgesia after major surgery in the
absence of regional anaesthesia; a rapidly acting opioid such
as fentanyl is advocated, together with infiltration of the site
with a local anaesthetic where time permits, for insertion of
a chest drain.!* Similar recommendations for painful
procedures in neonates have been made by an international
consensus group.'é

The use of analgesic adjuvants (see Choice of
Analgesic, p. 4.2) has also been advocated in some
children.'”
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drug delivery of possible value in paediatric analg
include transmucosal,™'? nasal®® and transdermal’'®
dosage.

Cancer pain in children may be treated using the
analgesic ladder scheme described under Cancer Pain (see
p. 7.10.

Inhaled nitrous oxide and oxygen mixtures may be
useful for preliminary pain relief and shon, painful
procedures. 44211

Local anaesthetics are especially suitable for the
management of acute pain in day-care situations. Single
injections given by the epidural route are often used to
provide analgesia during and after surgery. Continuous
epidural infusions of local anaesthetics have also been used.
However, simpler techniques such as wound infiltration or
peripheral nerve blocks can also provide effective analgesia
for some procedures and are free of the problems of lower
limb weakness or urinary retention associated with caudal
blocks. 4221} Application of eutectic creams (see Surface
Anaesthesia, p. 1993.3) containing lidocaine with prilocaine
to intact skin, to produce surface anaesthesia, may be
sufficient for some minor painful procedures in children.’?
1012

Ketamine is used in outpatients for brief, painful
procedures such as fracture reduction and to provide
immobility for repair of fadal lacerations in young
children.*!13 The emergence reactions that limit its use
in adults are less common in children,!? and can be
ameliorated by benzodiazepines.®!!

Most tes requiring analg and receiving respir-
atory support can be managed with an infusion of morphine
but in neonates who are breathing spontaneously there is a

b ial risk of respiratory depression. Morphine has
been used in such neonates’ but should be limited to those
under intensive care, as for example after major surgery (see
also Intensive Care, p. 1033.1). Fentany! citrate! has also
been used in neonates. Sucrose and other sweet tasting
solutions have been shown to reduce physiologic and
behavioural indicators of stress and pain in neonates
undergoing painful procedures’® although there had been
some doubt expressed over whether this indicates effective
analgesia,'* The American Academy of Pediatrics has
suggested that oral sucrosc together with other
non-pharmacological methods such as swaddling should
be used for minor routine procedures; topical local

23/06/08)
17. Chambliss CR. et af. The assessment and management of chronic pain in
children. Paediarr Drugs 2002; 4: 737-46.

Nerve blocks

For a discussion of the use of nerve blocks in the
management of pain, see under Pain, p. 1981.1.

Patient-controlled analgesia

Patient-controlled analgesia (PCA) involves the use of
automated delivery systems that enable patients to receive
doses of an analgesic on demand. The technique is now
widely favoured in the management of acute pain,*? and
appears to produce slightly better analgesia, and greater
patient acceptance, than conventional analgesic methods.**
1t has been used successfully in children as young as 4 years,
and in elderly patients.® Most experience relates to systems
using intravenous opioids.

Initial anal must be

d by giving the patient

¢ bolus doses of the analgesic, to achieve effective blood

concentrations.?* In the simplest type of PCA the patient is
then able to self-administer a small fixed dose on demand;
further doses are not petmitted until a pre-programmed
lockout interval has expired. The demand dose should be
large enough to produce an appreciable analgesic effect. but
not large enough to lead readily to toxic concentrations; the
lockout period should also be long enough for the
maximum analgesic effect to be felt before anather dose is
permitted, and should therefore relate to the speed of onset
of action of the drug.? Some devices allow the dose to be
given as a short infusion? to reduce adverse effects
assodated with high peak concentrations of opioids. In
another commonly used method, sometimes described as
patient-augmented analgesia, the patient is given a
continuous background infusion which is supplemented
by self-administered bolus doses.2*$ However, with this
method patents may receive more opioids without any
improvement in analgesia;*” There is also a greater fisk of
adverse effects, including respiratory depression.*>” It
remains to be seen if there is any advantage with the more
sophisticated devices that can be prograrmmed to adjust the
background infusion according to the frequency of the bolus
demands.*’
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Most of the common opioids have been used successfully

for PCA.2 Morphine remains the gold standard, and
fentanyl, hydromorphone, or tramadol are widely used
alternatives.?? Use of pethidine is no longer advised because

of
no;

the risk of accumulatdon of its toxic metabolite,
rpethidine.? Drugs with very short (remifentanil) or

very long (methadone) half-lives may be less suitable for
use.

Although generally perceived as safer than conventional

opioid analgesia, occasional serious adverse effects and
fatalities have resuited from errors in programming, or
incorrect or inappropriate use (including operation by
persons other than the patient). These risks can be
sinimised by safety features built into the PCA device itself,
and by the development of standard protocols for the use of
the technique.>®

Most experience relates 10 the use of the intravenous

route, However, epidural PCA is also used. It appears to be

as

effective, or more effective, than intravenous PCA,2?

although it may not be suitable in all cases, and carries
additional risks to do with the placement of the epidural
catheter.® Epidural PCA gencrally produces analgesia with a
combination of a lipid-soluble opioid such as lenany! or
sufentanil plus a long-acting local anaesthetic such as
bupivacaine or ropivacaine; the optimum combination has
yet 1o be defined.%* In addition, unlike intravenous PCA,
the use of a background infusion is recommended.

Other routes have been investigated, including

iniranasal’ and, in particular, transdermal*® PCA. An
iontophoretic patient-controlled delivery system lor
transdermal fentanyl that allowed PCA to be given in a
non-invasive manner was available;*® however, this was
withdrawn from the market because of a defective delivery
system.

Although it is not always considered in terms of PCA,

inhaled nitrous oxide in oxygen also has a long history of
cfiective use as a patient-controlled analgesic during
childbirth; opioid PCA may not be suitable for such pain
although local anaesthetics have been used with satisfactory
results. 1

2

3

3
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Postoperative analgesia

Pain relief after surgery has often been inadequate and it is
now recognised that pain control should be adjusted for
each patient and cach situation.'? Multimodal regimens,
using several classes of analgesic, and ideally more than one
route, are now generally favoured.>* Pre-operative
evaluation of the patient** and frequent assessment of
pain intensity after surgery (both to allow appropriate
analgesia, and to detect possxb]e comphcauons)’ are

fundamental. Evidence-based proced

. Shang AB, Gan TJ. (

potential adverse effects, in particular respiratory
depression, is needed.?

Opioids injected centrally via the epidural and
intrathecal routes provide effective regional analge-
sia**!% (and may be more effective than inwavenous
oploids,!! although whether this improves the ultimate
outcome is undear’). Morphine is the opioid most
commonly given centrally, but others such as fentanyl,
which is more lipid soluble, may be preferable in the case
of epidural injection. The epidural and intrathecal Toutes
have also been used for patient-controlled analgesi

10. Brown AK etal. ies for
Res Clin Anaesthesiol 2004; 18: 703-17.

11. Block BM, et al. Efficacy of postoperative cpidural analgesia # me 1~
analysis. JAMA 2003; 290: 2455~63.
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Oral opioids may not be suitable in- the immediate
postoperative period, but oral regimens are generally
preferred if the patient can swailow and gastroi

Available in The Cochrane Daubase of Synemadc Reviews; Isue 1.
Chichester: John Wiley: 2006 {accessed 23/06/08).

Rubefacients and fopical analgesia

function has recovered. ! Tramadol is useful in p
undergoing minor or intermediate surgery.?
Management of postoperative pain in patients who have
been receiving long-term opioids before surgery may be
particularly difficult.>'? Baseline requirements should be
calculated for each patient, but may go up or down after
surgery; typically, at feast 50% of the baseline dose will
be needed postoperatively, with additional opioids
titrated according to pain requirements. Such paticnis
may thus require Jarger than normal doses of opioids 1o
be given, and a balanced multimodal approach 10
analgesia is particularly important.'?

NSAIDs and paracetamol are usefu) analgesic adjuncis
that can improve pain relicf,” but are not suitable alone
after major surgery.? After minor ot intermediate surgery
an oral regimen of paracetamol plus an NSAID such as
naproxen may be adequate, with oxycodone or tramadol
being given for breakthrough pain.’ NSAIDs can be used
effectively with other drugs, and use of an NSAID with
an opioid after major surgery enables the dose of the
opioid to be reduced without loss of analgesic effect.!-31¢
However, -the risk of gastric ulceration, impaired
coagulation, and reduced renal [unction may limit the
use of NSAIDs in séme patients,”'® and the potential
cardiovascular effects of the selective inhibitors of cyclo-
oxygenase-2 (COX-2) have also been a cause of great
concern.?

Didlolenac, flurbiprofen, ketoprofen, ketorolac, lornox-
icam, and naproxen are among the NSAIDs used for
postoperative pain: the COX-2 inhibitors including
parecoxib have also been used. Diclofenac, ketoprofen,
ketorolac, and parecoxib may be given by injecton, and
a parenteral formulation of paracetamol is available in
some countries.

Infiltration of local anaesthetics at the site of operation
is a simple method of preventing postoperative wound
pain.}* Central nerve blocks obtained with epidural or
intrathecal local anaesthetics produce excellent analge-
sia, 4 although again, whether this improves outcome
is unclear.*? Insertion of a cathcter during the operation
allows subsequent infusion or bolus injection.'®
However, there may be complications related to both
the procedure and the drugs used (see also Adverse
Effects 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.!® Such combina-
tions are also used in patient-conirolled epidural
analgesia (see p. 5.3).

There is growing interest in the use of analgesic
adjuvants, including antiepileptics such as gabapentin
or pregabalin,'® or the NMDA antagonist ketamine,'+!%
to modulate opioid dosage and efficacy for postoperatve
pain. (For further discussion of analgesic adjuvants see

Choice of Analgesic, p. 4.2.}

ain in the

ambulatory paticat. Drugs 2003; 63: 855-67.
Rusmquxsx RW. Rmenbcrg J. United States Veterans Administration.

pecific g

have been issued.®” Giving pain control on a preventative
basis (pre-emptive analgesia) has been recommended, and
may be more effecive than conventional management, at
least for some regimens, although results have varied.**

Patients undergoing minor surgery can be adequately

d with oral anal, such as paraceramol, NSAIDs,

tramadol, and oxycodone. Those undergoing more
extensive surgery usually require parenteral opioids or
local analgesic techniques such as regional block, sometimes

in

combination.?
Opioid apnalgesics, in particular morphine, are the
y of tre: for mod

10 severe postoper-
ative pam.’ Opioid dose should be mdxvxduany titrated;
they may be given by several routes, but intravenous
doses give more predictable results than intramuscular or
subcutaneous doses and are widely favoured.219
Intravenous patient-controlled anaigesia (see p. 5.3) is
now a standard method of management for postoper-
ative pain.>4 Where it is unavailable, intramuscular or
subcutaneous dosage every 2 hours as needed for 24 to

72 hours, followed by conversion to an oral analgesic

regimen, may be an alternative.? Careful monitoring for
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Substances applied topically can relieve local pain through
several different mechanisms.! Rubefadents or counter-
irTitants can relieve superficial or deep-seated local pain
probably by producing coumier stimulation, which
according to the ‘gate theory’ of pain {see Analgesia and
Pain, p. 4.1) helps to inhibit the transmission of pain signals.
Their topical application produces hyperaemia or irritation
of the skin and they are used alone or as an adjunct to
r in the t of a variety of painfil
musculoskeletal conditions.? Some are also traditionally
used in preparations for the symptomatic relief of mincr
peripheral vascular disorders such as chilblains, Substances
commonly used in rubefacient preparations include
nicotinale and salicylate compounds, essential oils, caf-
sicum, solutions of ammonia, camphor, and nonivamide.
However, a systematic review? concluded that the evidenc :
did not support the use of rubefacient preparatiors
containing salicylare compounds for acute musculoskelet: !
pain, and suggested that their efficacy compared poorly wit 1
topical NSAIDs for chronic musculoskeletal pain; n»
evidence was found to support the use of rubefadert
preparations containing other substances. Capsaicir.,
which is one of the active ingredients of capsicum, is use |
alone as a topical analgesic in a range of painful condition:,
including neuropathic pain and rheumatic disorders; it;
benefits are modest though it may be useful in som:
patients. It does not rely on vasodilatation in the skin and it
is therefore not considered to be a traditional counter-
irritant.

Some NSAIDs have been used topically in the treatment
of soft-tissue injuries and inflammatory musculoskeletal
conditions, although this route does not necessarily avoid
the adverse effects of systemic treatment. There is
evidence™® 1o suggest that topical NSAIDs are more
effective than placebo.

Other agents used as topical analgesics include
compounds such as ethyl chloride and the halogenated
hydrocarbon propeliants; their evaporation produces arn
intense cold that numbs the tissues. Transdermal clonidine
has been used in the treatment of chronic pain. Ketamine
also appears to have some local analgesic effect whern:
applied topically.’

Local anaesthetics are sometimes included in topical
preparations used for the relief of painful skin and
musculoskeletal disorders.

Application of heat to the skin can also help to relieve
pain and melted hard paraffin has been used in wax baths as
an adjunct to physiotherapy for painful joints and sprains
‘Warm kaolin poultices have also been used as a means of
applying heat for pain relief.
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Spe;:iﬁc pain stafes

Bifiary ond renal cofic. Galistones {see Ursodeoxycholic
Add, p. 2639.1) or other biliary disorders that result in
obstruction of the bile ducts may produce biliary colic.
Morphine may relieve the accompanying pain, but as it
can also produce spasm of the sphincter of Oddi it can
raise jntrabiliary pressure and exacerbate the pain. It is
therefore usually recommended that morphine and its
derivatives should either be avoided in patients with
biliary disorders or that they should be given with an
antispasmodic. Historically, pethidine has been regarded as
a more suitable choice because it was thought to have less
smooth muscle activity than morphine; however, this has
been questioned. Prostaglandins have 2lso been implicated
in the aetiology of biliary colic and NSAIDs such as diclo-
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fenac or ketorolac have been successfully used w relieve
the pain.!* Antimuscarinic antispasmodics have been tried
for their action on blhary smooth muscle and the sphinc-
ter of Oddi.

Ureteral obstrucuon, such as in the formadon and
passage of renal calculi (see p. 2350.3}), produces painful
renal or ureteral colic.*® The acute pain of renal or
ureteral colic has been traditionally relieved using opioid
analgesics such as pethidine that were thought to have a
minimal effect on smooth musde, although morphine has
also been used.“* However, opioids, and especially
pethidine, are particularly associated with nausea and
vomiting,>” and NSAIDs are increasingly used in their place;
they appear to be at least comparable with the opioids in
terms of efficacy.*” They can be given intramusculardly,
intravenously, orally, and rectally, although the best route
is unclear.>® Diclofenac sodium given intramuscularly is
recommended as first-line weatment by some authors.®
Parenteral ketorolac also seems to be effective.’ The use of
intranasal desmopressin has also been studied.**
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3. a potent opioid analgesic such as oral morphine; a
non-opioid analgesic may also be given, as may an
adjuvant.
Combining analgesics with different pharmacological
actions can produce additive or synergistic increases in
analgesia but only one analgesic from each of the 3 groups
{non-opioid, less potent opioid. potent opioid) should be
used at the same time.

Evidence to support the choice of analgesic is often
scanty. A systematic review'? found some evidence of
benefit from the use of NSAIDs to treat cancer pain, and
supported their use in mild pain (WHO step 1), but there
was little to support the choice of one NSAID over another,
and little evidence for the addition of an opioid to an NSAID
in moderate pain (WHO step 2).

In moderate to severe pain (WHO step 3), morphine is
generally held 10 be the opioid of choice;® alternatives
include fentanyl, hydrocodone, and oxycodone.>310 Mixed
opioid agonist-antagonists may predpitate withdrawal

p in opioid-dependent patients; opioids with long
half lives (such as methadone or levorphanol) are also less
suitable for treatment than pure opioid agonists with less
prolonged actions.'® In patients who do not achieve
effective analgesia at an acceptable level of adverse effeas
with one opioid, opioid rotation, switching to an
alternative opioid at an equivalent dose, may enable pain
control &10.13

4. Shokeir AA. Remal colic new concepts related to
diagnosis and trearment. Curr Opin Urol 2002; 12: 263-9.

. Heid F, Joge J. The treatment of pain in urology. BJU Inr 2002 90: 4813,

. Wright PJ, o «f. Managing acute renal colic scross the primary-
secondary care interface: & pathway of care based on evidence and
consensus. BMJ 2002; 323: 1408~12.

7. Holdgare A, Pollock T. Non-sieroidal ant-inflammatory drugs (NSAIDS)
versus opioids in the resment of acute renal colic. Available in The
Cochrane Database of Systematic Reviews; Issue 1. Chichester: John
Wiley: 2004 (accessed 237/06/08).

8. LeeC etal Recalor
in acute renal colic. Emery Med J 2005; 22: 653—4.

ow

idal ant-i

y drugs

Cancer pain. The pain cancer patients have may be acute,
chronic, or intermitent. It may result from tumour invol-
vement of the viscera and extension into soft tissues,
tumour-induced nerve compression and injury, raised
intracranial pressure, or bone metastases. Pain may also
arise as a result of adverse effects of weatment, or from a
concurrent disease, and may be exacerbated by emorional
or mental changes. Many patients will have more than
one type of pain. There may also be exacerbations due to
movement (incident pain) or worsening of cancer: pain
occurs in about a quarter of patients with newly diagnosed
malignancies, but in up to three-quarters of those with
advanced disease.

Pain relief involves the treatment of the cause of the pain
as well as treatment of the pain itself, together with
explanation, reassurance, and supportive care 10 improve
any mental and social complicating factors. The mainstay of
cancer pain management is drug treatment with non-opioid
or opioid analgesics, or both together, plus adjuvant
analgesics if necessary. A small proportion of patients (about
10 to 20%) may have pain that responds poorly or not at ail
to opioid analgesics given at tolerable doses, e.g.
neuropathic pain resulting from nerve destruction or
compression, incident bone pain, pancreatic pain, and
musde spasm.

In the management of cancer pain the aim is to achieve
adequate continuous pain relief with the minimum of
adverse effects and this calls for appropriate assessment of
the intensity and quality of pain, and regular monitoring of
the treatment. Guidelines for the relief of cancer pain,
published by WHO in 1986 and revised in 1996,2 are widely
endorsed by specialists in pain relief and the care of the
terminally ill>”? despite some questions about the robustness
of supporting studies.” Subsequent guidelines issued by the
Scottish Intercollegiate Guidelines Network® in 2008 and
the British Pain Sociery” in 2010, and the annually updated
guidelines of the US National Comprehensive Cancer
Network (NCCN)'® are also available. Specific guidelinés for
the relief of cancer pain in children have also been
published.”

Treatment should be given regularly, orally 1! possxblc,

The op I route for use is oral dosage. For best effect,
both conventional (for dose titration) and modified-release
{for maintenance) dosage forms are required. The European
Association for Palliative Care (EAPC) suggests® that the
simplest method of dose titration is with 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 hourly. The total daily dose of morphine
should be reviewed each day and the regular dose adjusted
to take account of the amount needed for breakthrough
pain, If pain returns consistently before the next dose is due
the regular dose should be increased. Conventional
formulations do not generally need to be given more often
than every 4 hours, and modified-release products should
be given according to the intended duraton of the
preparation (usually every 12 or 24 hours). Patients
stabilised on regular oral morphine require continued access
to a rescue dose for breakthrough pain. For patients taking
conventional morphine preparations every 4 hours, a
double dose at bedtme is effective to prevent pain
disturbing sleep.

Similar recommendatioas are given by the NCCN.'® 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 efficacy and adverse effects. If inadequate
response is still seen after 2 or 3 cycles, a change of route
{e.g. intravenous titration) may be considered.

If patients are unable to take morphine orally the EAPC
considers the preferred alternative route to be subcuta-
neous,’ and the NCCN suggests cither continuous
parenteral infusion, intravenous, or subcutaneous dosage.!?
There is no indication for intramuscular morphine for
cancer pain since subcutaneous dosage is simpler and less
painful.® In the UK diamorphine hydrochloride is often
preferred to morphine sulfate for parenteral use because it is
more soluble and allows a smaller dose volume.
Hydromorphone hydrochloride is an alternative to diamor-
phine.

Epidural or intrathecal opioids, either by injection or ;

infusion, have been used when conventional routes have
failed.'®'* Some advocate the use of these routes because
smaller doses may produce analgesia equivalent to that of
larger doses given orally or parenterally, although there has
been little conclusive evidence for a lower incidence of
adverse 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 evidence of clinical advantage
over conventional routes.’> However, buprenorphine is
given subli y and may be a useful alternative in

and should follow the accepted three-step ‘anal
ladder’.}? This approach is often described as treatment ‘by
mouth, by the clock, and by the ladder. Regular dosage
rather than treatment as required aims to prevent pain re-
emerging and to minimise the expectation of pain. The
analgesic ladder consists of 3 stages, treatment beginning at
step 1 and progressing 1o step 3 if pain is uncontrolled or
increases. The stages are as follows:

1. a non-opioid analgesic such as aspirin, other NSAIDs,

or paracetamol; an adjuvant (see below) may also be

given if necessary to tackle specific pain or associated

symptoms

2. an opioid analgesic such as codeine, dihydrocodei

patients with dysphagia, although experience of long-term
use in cancer pain is limited. Transdermal opioids are an
alternative to oral morphine in patients whose pain and
opioid requirements are stable.>%1° Buprenorphine or
fentanyl can be given via a transdermal system that provides
continuous and controlled delivery for up to 72 hours.
Calculating an appropriate conversion regimen for transfer
of patients from oral or parenteral therapy to transdermal
can be difficult,'* but the NCCN suggests that the total daily
requirement of oral morphine is equivalent to about 2000
times the hourly dose of transdermal fentanyl.!® Oral
tr osal dosage forms!®!é and an intranasal spray of

or tramadol plus a non-oploid analgesic; an adjuvant
may also be given

fentanyl are also available for the management of
breakthrough cancer pain.

Automated delivery systems for self-administration of
parenteral analgesics (patient-controlled analgesia) have
been used to administer opioid analgesics (see p. 5.3).

Adjuvant drugs that may be necessary at any stage
include antidepressants, andepileptics, and class I antiar-
rhythmics for pathic pain, cortic ids for nerve
compression and headache resulting from raised intracra-
nial pressure, and muscle relaxants for muscle spasm.
Radiotherapy and radioisotopes such as strongum-89 may
be of use when the bone pain of metastases is unresponsive
0 ics.)? Bone modulating drugs such as caldtonin
and busphosphonatcs may be of additional benefit but have
a slow onset of action and bisphosphonates may cause an
initial transient increase in pain. Corticosteroids have been
used as an alternative to NSAIDs in refractory bone pain but
long-term use should be avoided. Nerve blocks with local
anaesthetics or neurolytic solutions may benefit a few
patients, in particular those with sympathetically main-
tained pain or specific localised pain (see under Pain,
p. 1981.1). Topical local anaesthetics or NSAIDs may also be
of use in some patents.'® Physiotherapy and relaxation
techniques may be useful for painful musde spasm. The
addition of an NMDA antagonist such as dextromethorphan
or ketamine to conventional analgesic regimens has been
tried with some success in patients with refractory pain.!?
Adjuvant therapy should be fully explored before moving
on to the next ‘rung’ of the treatment ladder or inaeasing
the dosage of an opioid analgesic.!® For further details of
analgesic adjuvants, see Choice of Analgesic, p. 4.2.
Nabiximols (a mixture of cannabis extracts containing
dronabinol and cannabidiol) has been used as adjunctive
analgesic treatment in adult patients with advanced cancer
who have persistent moderate to severe background pain
despite maximal opioid therapy.

Management of cancer pain also requires monitoring to
prevent and reduce adverse effects of therapy, particularly
of opioids. Appropriate bowel regimes to manage
constipation should be started at the same time as opioid
therapy, as should antiemetic therapy; sedation and nausea
usually become less marked as treatment progresses,® and
warrant reassessment if they persist for longer than a
week.!® Concerns about respiratory depression and
dependence should not be allowed to interfere with
appropriate treatment: patients whose pain ameliorates can
generally reduce and siop opioid treatment without
difficulty.’
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Central postsiroke pain. Central pain is a neuropathic
pain arising from lesions of the CNS.! Pain following a
cerebrovascular accident has been referred to as thalamic
syndrome but is now commonly known as central post-
stroke pain and may arise not only from classical stroke
but also from surgery or trauma to the head. The pain,

Hematal Oncol




8 Andlgesics Anti-inflammatory Drugs and Antipyretics

which has been described as burning, stabbing, and ach-
ing may be mild to intolerable and occurs spontaneously
or in response to a mild stimulus.

As in other types of neuropathic pain, whether opioid
analgesics can be of benefit is controversial: it has been
suggested that the value of conventional opioids such as
high-dose morpbine is modest, but that NMDA receptor
antagonists such as methadone may be of more benefit.?
Ketamine, another NMDA antagonist, may also be of value.
Conventional management of central post-stroke pain
involves the use of antidepressants such as amitriptyline
and andepileptics including lamotrigine or gabapentin.
Early peripheral sympathetic blockade may produce
temporary relief in some cases. Mexiletine may be of use
in patients with refractory pain; it has often been given with
amitriptyline. Oral or intrathecal badofen may be tried.
Transcutaneous electrical nerve stimulation (TENS) may
occasionally be of help but some advocate brain or spinal
cord stimulation. Surgical treatment generally gives
disappointing results.
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Compl i 'pain ynd . Complex regional pain
syndrome (CRPS) is a regional, post-traumatic ncuropathxc
pain that generally affects the limbs. CRPS has also been
referred to as reflex sympathetic dystrophy, post-traumatic
dystrophy, causalgia, Sudeck’s atrophy. and shoulder-
hand syndrome. Causalgia has also been used to describe
the burning pain that follows a penetrating injury. Histori-
cally, it was considered that the pain was maintained by
the sympathetic nervous system and the term ‘reflex sym-
pathetic dystrophy’ was commonly used to describe the
syndrome (although recent studies have shown that the
sympathetic nervous system is not always involved). How-
ever, the terms given above are now considered to be
inappropriate and CRPS is now broadly classified as:

Type I (previously reflex sympathetic dystrophy) which

develops after tssue rauma, such as that accompanying

myocardial infarction, stroke, burns, frostbite, fractures,
and shoulder or limb injury, but where there is no
identifiable nerve lesion
s Type I: (previously causalgia) which develops after
frauma to a major peripheral nerve
Clinically the two subsets are identical and rtypical
symptoms indude pain, allodynia, and hyperalgesia; as
the syndrome becomes chronic, trophic changes to the
bone, muscles, and skin may occur. Sympathetic dysfunc-
tion may also be present. If the pain is relieved by a
sympathetic block (see below), this pain is regarded as
‘sympathetically-maintained’, if not it is known as
‘sympathetically-independent’ pain.

The treatment of CRPS is difficult espedially in chronic
disorders and is usually aimed at pain control and restoring
limb function. The cornerstone of treatment is physiother-
apy, with pain relief provided in order to allow physical
exerdise. Patients with mild disease may not require pain
management; those with moderate pain should be tried
with a tricydic antidepressant. an antepileptic such as
gabapentin, or a less potent opioid. Oral or intravenous
bisphosphonates have also produced some promising
results. A sympathetic nerve block with bretylium or
perhaps a local anaesthetic may be useful in carefully
sclected patients with sympathetically-maintained pain;
those who do not respond 1o a sympathetic nerve block may
be given an epidural block. Other methods that have been
mied in refractory pain include spinal cord stimulation and
intrathecal badofen or opioids. There are small studies or
anccdotal reports of the use of a variety of other drugs and
interventions.
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Diabetic neuropathy. Sensory polyneuropathy, a compli-
cation of diabetes mellitus, is the commonest of the neuro-
pathies producing neuropathic pain. The pain mainly
manifests as a burning sensation, sometimes accompanied
by shooting. or aching pain. Painful neuropathy may ben-
efit from optimal diabetic control (see p. 467.2). Non-
opioid analgesics such as aspirin or other NSAIDs, vr para-
cetamol may be tried. although neuropathic pain is ofien
resistant to conventional analgesics, and the treatment of
painful diabetic neurvpathy is generally as for postherpetic
neuraigia {see p. 10.3). Relief may be obtained using tri-
cyclic antidepressants and the BNF considers amitriptyline
and nortriptyline 10 be the drugs of choicc. SSKIs have
been tried but siudies suggest that they are ineffective or
less effcciive than tricyclic antidepressants. Duloxetine, a
serotonin and noradrenaline reuptake inhibitor, is licensed
for use in diabetic ncuropathy. Antiepileptics such as
carbamazepine, gabapentin, phenytoin., and pregabalin
can be used to control any shooting or stabbing compo-
nents ol the pain: lamotrigine and topiramate are also
under investigation. Anriarrhythmics such as lidocaine
given intravenously or mexiletine given orally have been
shown to be ellective against some components of the
pain, although it has been suggested that in the absence of
strong efficacy data the latier should be confined to
patients with extreme refractory pain and no cardiac risk.
Topical application of capsaicin or lidocaine may have
some effect: use of capsaicin may be limited by the bum-
ing sensation it can cause. Neuropathic pain may respond
partially to some opioid analgesics, such as mcthadonc,
oxycodone. and tramadol, and they may be of use when
other treatments are ineflective. Transcutaneous elecrical
ncrve stimulation (TENS) may also be tried.
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to be more effective than other cyclo-oxygenase inhibi ors.
Paracetamol has also been given for pain relief. A syste na-
tic review® comparing several of these drugs conch ded
that ibuprofen appeared to have the best risk-benefit ratio

in

dysmenorrhoea and was the preferred analgesic; 1 ap-

roxen, mefenamic acid, and aspirin were also effecive,
but the limited data on paracetamol did not show :uch
clear benefits. Another such review considered that t:.ere
was insufficient evidence to determine which NSAID
should be preferred.?

Patients who fail to respond 10 analgesics may ber efit

from the use of progestogens either alone for part of the
cyde or more usually with oestrogens in the fom of
combined oral contraceptive preparations.”*¢ A systerr atic
review’ found limited evidence of pain improvement with
the use of such preparations for primary dysmenorrhoea;
however, the authors noted a paucity of studies, and “hat
the included studies were of variable quality and had
methodological flaws.

Antispasmodic drugs such as hyoscine butylbromide are

included in some preparations promoted for the relief of
spasm associated with dysmenorthoea but the BNF
considers that they do not generally provide significant
relief. There is limited evidence® that vitamin B, may be
effective and some consider’ that it may be worth trying:
evidence of benefit from other therapies such as magnesium

or vitamin E is considered to be weaker.

29

Secondary dysmenorrhoca is associated with various

other disorders such as endcuneiriosis, and ireatment is
muainly aimed at the underlying causc.
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Headache. Aspirin and nther NSAIDs, or paracetamol are
often tried [irst for the sympromatic treatment of various
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 migraine, although they are not
considered [irst-line options.

Opioid analgesics such as codeine are sometimes

included in oral compound analgesic preparations used in
the initial treatment of migraine or lension-type headache,
but are best avoided. especially in paticnts who have
[requent artacks.

Labour pain. It is imponant to assess the adverse effects,
on both the mothcr and the fewws, when selecting .«ny
method for the management of labour pain. Non-phar:na-
cological methods of pain relief may include relaxa:ion
techniques, transcutancous electrical nerve stimula:ion
(TENS) (which is popular with patients, although ther: is
no robust evidence of benefit'), and various other comple-
mentary therapies: of the latter, there is some evidenc: of
benefit with the use of acupuncture and hypnosis.? W. ter
immersion (use of a birthing pool} during the [irst stagr of
labour has been shown to reduce reported maternal pa n.?
Subcut or intradermal injection of sterile water iato

duatden {an evidence-based review): repon of the Th ics and

A i of the American Academy of

Nzumlogy Neurology 2010; 74: 1736, Also available at: hip:/fwww.

i ’74!2/173 d 07/09/)0)

14, ican Diabetes Assodi of medical care in diabeies—

2011, Dndbtlﬂ Cure 10] 1; 34 (supp! l) 511-56). Also avaliable at: hetp://

care.d . 1/$11.full.pdf+humi
(accessed 11708713}

Dysmenorrhoea. Dysmenorrhoea is painful menstruation.
The primary form arises Irom uterine contractions pro-
duced by release of prostaglandins from the endometrium
in the luteal phase of the menstrual cycle. For this reason,
drugs that inhibit ovulation or prostaglandin production
are often effective treatments.! NSAIDs inhibit cydo-oxy-
genase (prostaglandin synthetase) and are usually the
drugs of first choice.!¢ They are taken at the onset of dis-
comfort and continued for a lew days while symptoms
persist. Those most commonly used have induded aspirin,
diflunisal, flurbiprofen, ibuprofen, indometacin, ketopro-
fen, mefenamic acid, naproxen, and piroxicam. Theoreti-
cally, melenamic acid has the advantage of inhibiting both
the synthesis and the peripheral action of prostaglandins,
but clinical studies have not consistently shown fenamates

the back has also been used for the relief of low back pain
during labour.**

However, at some point during labour many women vill

request some sort of pharmacological analgesia.

The inhalational anaesthertic nitrous oxide, given with

oxygen, is suitable for self-administration and is commealy
used to relieve labour pain. It is relatively safe and :an
produce substantial analgesia in most patients.* O1ier
inhalational analgesics such as isoflurane or sevoflurane are
also somctimes used’ (see Choice ot Analgesic. p. 4.2).

Opioid analgesics have buen given systemically in ‘he

management of labour pain [or many years. although tiey
do not appear to provide adequate analgesia in most patie nts
at a Lolerable dosage.®? There is no cdlear evidence to fav yur
one opioid over another.'" Morphine is conside ed
unsuitable,” and the widest experience has been with
pethidine.”1? However, its efficacy has heen queried,”®. nd

its

use has declined in many countries.” Fentanyl and its

derivatives sulentanil and allenianil have been u:zd,
particularly when given as intravenous patient-contro led
analgesia (PCA),” but it is not clear that they have any great
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advantages. and as with other opioids they may cross the
placenta and produce respiratory depression and other
adverse effects in the newborn. The use of the very short-
acting opioid remifentanil for PCA during labour has been
investigated, with some benefit,'" but although it is less
likely to produce effects on neonatal respiration it is not
clear that the degree of supervision required to guard
against unacceptable respiratory depression in the mother
can be widely achieved on busy labour wards.” Nalbuphine
has been used in some countries because of its mixed
agonist/antagonist action,” although there does not seem to
be dear evidence that it conveys any substantial benefit.

Epidural analgesia with a local anaesthetic is now
considered the gold standard for treatment and provides the
most effective pain relief during labour.*!?* Medical
indications may include a history of malignant hyper-
thermia, certain cardiovascular or respiratory disorders, or
pre-eclampsia, but the primary indication is the patient's
desire for pain relief.>#* Bupivacaine is one of the local
anaesthetics most often used in epidural analgesia; others
include ropivacaine and lidocaine.'*

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,
forceps delivery, and caesarean section®'*'* (although
meta-analysis® and a systematic review'* refute the lauer),
and it may not improve maiernal experience of childbirth.
Many centres stop epidural analgesia for the second stage of
labour to reduce the incidence of forceps delivery but
substantive evidence for this is lacking.!® Central blocks may
also produce adverse effecis including shivering, post-
puncture headache, and hypotension (for further details of
the adverse effects ot and precautions for epidural block, see
p. 1982.1 and p. 1983.2, respectively). Occasionally epidural
local anaesthetic does not produce adequate analgesia due
to patchy or incomplete block.

Some of the adverse effects associated with epidural
analgesia are associated with the motor block and profound
analgesia resulting from traditional techniques using
relatively high concentrations of local anaesthetic. There
has therefore been an increasing trend to the use of lower-
dose techniques. Although opioid analgesics are not
particularly effective for labour analgesia when given
systemically (see above), addition of a small amount of an
opioid to epidural solutions enables effective analgesia to be
achieved with lower concentrations of local anaesthetic,
and with less motor block;*!*'¢!” however, the incidence of
pruritus {a known effect of opioids) is greater than with a
local anaesthetic aione.!® There is no standard combination
of local anaesthetic and opioid, although one large study
used bupivacaine 0.1% with fentanyl 2 micrograms/mlL.'®
Sufentanil is also widely used with either bupivacaine'® or
ropivacaine. The epidural use of other adjuvants such as
clonidine and neostigmine is also being studied.'? Low-dose
techniques are the basis of so-called ‘ambulatory’ or
‘walking’ epidural management, although it is uaclear 1o
what extent this mobility improves outcomes or patient
satisfaction.2®

Once an initial block is established, additionat analgesia
can be provided through a catheter by intermitzent ‘top-up”
doses or by a continuous epidural infusion; a combination of
the two methods forms the basis of some types of patient-
controiled epidural analgesia.

Another method of reducing the adverse effects of
traditional epidural techniques is to combine a spinal block,
which is quick acting but not long Jasting enough to be used
alone for analgesia in labour, with epidural delivery.
Although studies have reported superior pain relief'” with
such combined spinal-epidural analgesia, a systematic
review'® considered that there was no overall benefit with
the technique when compared with low-dose epidural
techniques, although onset of analgesia was faster.

The use of spinal blocks in obstetrics has been more
commonly associated with anaesthesia and management of
postoperative pain in caesarean section.'? Spinal blocks with
local anaesthetics have a greater tendency to produce
hypotension and headache than epidural blocks {for further
details of the adverse effects of and precautions for spinal
block, see p. 1982.1 and p. 1983.2, respectively).

Pudendal nerve blocks with lidocaine followed by a local
anaesthetic given into the perineum provide pain relief
during labour.'? However, the technique of paracervical
local anaesthetic block is now largely of historic interest in
labour analgesia?! becanse of reponts of fetal arrhythmias,
acidosis, and asphyxia and isolated reports of fetal death.

Local anaesthetics have been applied topically for
perineal pain caused by tearing or episiotomy in women
who have given birth. However, a systematic review??
considered that the evidence of efficacy was not compelling.
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Low back pain. Low 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 frequendy disc disease. In patients with a fum-
bar disc prolapse or herniation, the rupture of one of the
fibrocartilagenous intervertebral discs can exert pressure
on spinal nerve roots and produce a condition charac-
terised by severe and often acute pain radiating from the
back along the distribution of the nerves affected (radicu-
lopathy). The sciatic nerve may be involved and patients
have pain (sciatica), usually in one leg along the typical
distribution of the nerve. Non-specific back pain (back
pain of unknown origin} is usually seif-limiting with a
good prognosis, although recurrence is common.!"* Back
pain is considered to be acute if it lasts for less than 6
weeks, subacute if it lasts for 6 to 12 weeks, or chronic if it
persists for moce than 12 weeks.*

Treatment for acute back pain 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,®® but are associated
with a higher frequency of adverse effects and should be
reserved for those in whom paracetamol is ineffective. 24 If
these treatments fail, muscle relaxants, including baclofen
or tizanidine, may be added to therapy, although adverse
effects may limit their usefulness;'*%!° benzodiazepines
such as diazepam (which should only be given for a short
period because of the risk of dependence)? are among the
most effective muscle relaxants, but there is little
comparative evidence, and some suggest that they act
mainly as sedatives.® Opioids have moderate benefits in
severe or disabling pain not relieved by paracetamol or
NSAIDs,>*¢2 but again should only be used in the short
term.>® There is strong evidence that remaining active
speeds recovery and reduces the risk of chronicity, even if
pain or discomfort is caused: bed rest delays recovery and is
not” recommended.!*4%!112 Other non-pharmacological
approaches that have evidence of a benefit include topical
heat wraps and spinal manipulation.'-%4#13.14 There is little
or no clinical evidence that acupuncture, transcutaneous
electrical nerve stimulation (TENS), massage, traction,
specific back exercises, or lumbar support are benefi-
dall241L14 However, in the UK, NICE® recommends
offering acupuncture, manual therapy, or a structured
exercise programme as part of the treatment regimen for
persistent or recurrent non-specific acute or chronic lower
back pain. Moreover; patient expectations of benefit from
different therapies may influence outcomes, and this should
be taken into consideration.?

Sciatica usually resolves with conservative manage-
ment including analgesics and continued activity; however,
if sciatic pain persists for longer than 6 to 8 wecks, surgery
may be indicated.!® Dissolution of the disc by injection of
enzymes (chemonudleolysis) such as chymopapain or
collagenase has been used as an effective altemnative to
surgery, but concerns about its safety have led to adecline in
use, and discectomy is often preferred.!¢

Epidural injections of corticosteroids, using either the
caudal or lumbar route, have been given to patients with
sciatica; any relief is temporary oanly, the evidence of a
benefit is conflicting. and their use is no longer
recommended.'>!” There is no evidence of benefit in
patients with non-specific acute or chronic back
pain;#8181% however, it cannot be ruled out that some
types of injection therapy may be effective in some
subgroups of patients.!?

About 2 to 7% of patients with acute lower back pain go
on to develop chronic pain,* and in the majority of cases,
the source of the pain cannot be identified. Chronic pain is
not necessarily the same as prolonged acute back pain and
treatment is difficult. Conservative treatment is as for acute
pain (see above); %318 tricyclic antidepressants may also
be tried!-»>41320 although a systematic review found the
evidence of benefit to be lacking. 2! Topical application of
capsaicin may be considered for short-term relief.'® Surgery
may be indicated for disc disease (see abave) or
spondylosis,? although it is not recommended for
non-spedific chronic back pain until conservative treat-
ments have been tried for at least 2 years.}® Epidural
corticostereids, intra-articular corticosteroid injections, local
facet nerve blocks, trigger point injections, and spinal cord
stimulation also lack evidence of efficacy.!® Other methods
that may be tried for intractable chronic back pain include
multidisciplinary physical and psychological approaches;’
381418 evidence for TENS, massage, acupuncture, laser
therapy, and traction is either equivocal or scant,
however.“"""zu‘
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Myocardial infarction pain. The severe pain of acute
myocardial infarction is located in the retrosternal area
with radiation to the arms, neck, jaw, and epigastrium.
Pain relief is of benefit not only in its own right but also
because pain may cause adverse haemodynamic effects
such as increases in blood pressure, heart rate, and stroke
volume. Although early treatment of the myocardial
infarction (p. 1257.1) may relieve pain dramatically,
opioid analgesics are the first-line weatment for pain and
should be given intravenously as soon as possible, that is
before hospital admission, to patients with suspected
infarction.!* Opioids can also help to reduce anxiety. Ag
inhaled mixture of nitrous oxide and oxygen has some-
times been used 10 provide pain relief before arrival in
hospital; sublingual glyceryl trinitrate or an alternative
fast-acting nitrate may also be given.

Diamorphine or morphine given by slow 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 function is not
compromised, cyclizine, should also be given. The
intramuscular reute should only be used if venous access
is unobtainable since it is relatively ineffective in shocked
patients, complicates the enzymatic assessment of the
infarction, and may result in large haematomas when
patients are given thrombolytics. Alternative analgesics
include nalbuphine or buprenorphine, although the latter
may not produce pain relief as quickly as diamorphine. The
cardiovascular effects of p ine make it ble for
use during or after myocardial infarction. Seleciive cyclo-
oxygenase-2 (COX-2) inhibitors and non-selective NSAIDs
{other than aspirin) should not be used in patients with
acute myocardial infarction because of their known
cardiovascular risks® (see Thrombotic Events under Adverse
Effects of NSAIDs, p. 105.1).
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pain. Abridged version: AMJ 2009: 33%: 391-5. Full vemion: hup:/f
www.bmj.com/cgi/content/full/339/augl2_1/b3002?viewslongEp-
mid=19675082 (accessed 26/11/09)

Orofacial pain. Orofacial pain may arise from many disor-
ders so its effective management depends very much on
the correct identification and treatment of any underlying
cause, which may include:

o o s 0 0 0 .

n

dental disease

cluster headache (p. 670.1)

migraine (p. 670.3})

trigeminal neuralgia (see p. 11.2}

sinusitis (p. 208.2}

ear disease such as otitis media (p. 197.2)

giant cell arteritis (p. 1604.2)

aneurysms

neoplasms

the treatment of dental pain, analgesics are used

judiciously as a temporary measure until the underlying
cause has been effectively managed. Paracetamol or aspirin

or

other NSAIDs are adequate for most purposes. Opioid

analgesics are relatively ineffective and are rarely needed.

Burning mouth syndrome (stomatodynia; glossodynia) is

characterised by a burning sensation or other dysaesthesias
of the oral mucasa in the absence of specific orat lesions. 1t is
often accompanicd by xerostomia and altered taste. Those
wreatments for which there is the best evidence of elficacy
include 1topical therapy with clonazepam, systemic
treatment with thioctic acid, SSRIs, or amisulpride, and
cognitive therapy. Other trcatments that may produce some
benefit include capsaicin used topically or systemically,
topical lidocaine, or systemic therapy with other antidcpres-
sanis.

In addition, a large number of patients have a type of

facial pain of unknown cause which is typically exacerbated
by stress and can develop into a chronic debilitating
disorder. Many patients with such idiopathic facial pain

respond 1o 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-
letine have been used as adjuncts 1o the tricyclics. Topical
treaument with capsaicin has also been tried. Treatment
needs to be conrinued for several months to avoid pain
recurrence on withdrawal. Psychological treatments can
also be helpful. Botulinum A toxin has been tried for the
relief of facial pain associated with some disorders of the
orofacial muscles.
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N e o n

pain sy The definition and charac-
teristics of neuropathxc pain are described under Analgesia
and Pain, p. 4.1. Treatment can be difficult and is best
undertaken in spedalist pain clinics, since neuropathic
pain often responds poorly to conventonal analgesics.!®
The painful disorders characterised by neuropathic pain
(either as the predominant form of pain or as one compo-
nent of the overall pain) discussed in this section are:
¢ Central Post-stroke Pain (p. 7.3)

Complex Regional Pain Syndromes (p. 8.1)

Diabetic Neuropathy (p. 8.2)
Phantom Limb Pain (below)
Postherpetic Neuralgia (below)
Trigeminal Neuralgia (p. 11.2)
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Pancreafic pain. Pain in pancreatitis (p. 2580.2) can be
severe and may require opioid analgesics. Concerns 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 following the general principles
recommended by the WHO for treatment of cancer pain
(see p. 7.1); this involves giving non-opioid aralgesics
such as NSAIDs for mild attacks, with or without antispas-
modics such as antimuscarinics, and progressing to ‘weak’
opioids such as codeine, and ‘strong’ opioids including
morphine, according to the severity ol pain.

There has been some controversy about the appropriate

choice of opioid: traditionally, morphine and its derivatives
have been avoided in favour of pethidine, in the belief that
they are more like'y to cause spasm of the sphincter of Oddi.
However, 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 element, and the
use of an antiepileptic such as gabapentin, or an SSRI such

as

paroxetine, may be considered lor pain syndromes

associated with chronic pancreatitis.

Analgesics are given before meals to help to alleviate the

postprandial exacerbation of pain. They should be given on
aregular basis and doses titrated for each patient. Pancreatic

those with symptomatic malabsorption. Coeliac plexus
block has been used for the reltef of severe intractable pain
in some patients with chronic pancreatitis; it has also been

-used similarly in patients with cancer of the pancreas.

However, the benefits of such a block are unclear.
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Phantom limb pain. Phantom limb pain is associated with

an

amputated limb and is more common when there has

been severe pre-amputation pain. It is {requently a mix-
ture of neuropathic and other types of pain. Management
may be difficult'™® but in a survey of war veteran ampu-
tees, for thuse who took any form of reatment {or phan-
tom limb pain. conventional analgesics such as NSAIDs or

paracetamol

with or withour opioid analgesics were

rcported as being satislacrory.'! The use of the WHO
analgesic ladder. as in cancer pain (see p. 7.1) may guide
the choice of analgesic;* although the use of opioids has
been questioned in what is essentially a neuropathic pain
syndrome, wmany consider them of potential value in
phantom limb pain.>* Transcutancous elecirical nerve sti-
mulation (TENS) was another method used by some and
considered to be at least as cffective as other therapies.!
Tricydlic antidepressants and anticpileptics may be of help
for the neuropathic components of the pain>* and some
relief may be obtained with sympathertic blocks. Intra-
venous ketamine may also be of use.** From a review” of
swdies investigating the etlect of regional anaesthesia in
preventing phantom limb pain in patients undergoing
Jower-limb amputation it apprared that epidural blockade
started before and continuing for the duration of surgery

or

for several days alter amputation conferred morte pro-

tection from long-term pain than blockade begun late

intra-operatively or postoperatively.

However, a rando-

mised, double-blind. centrolied study® failed to show any
benefit of pre-emptive analgesia using epidural blockade

in

such patients. A subsequent review? that included this

study concluded that the pre-empiive use of epidural
block was of limited success.
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Postherpetic neuralgia. Abnut 10% of patients who have
had acute herpes zoster stil! have neuropathic pain result-
ing from peripheral nerve injury one month or more after
the rash has healed. The clderly are the most susceptible.
The affected area (commoaly head, neck, and limbs) is
extremely sensitive 10 any stimuli; even the pressure of
clothing can produce unbearable pain. Spontanzous
remission occurs in many patients within a few months.
However, in a small perceniage of paticnts the pain can
last for several years.

of

Attempts have been made 10 prevent the development
postherpetic neuralgia. An early meta-analysis!

concluded that, if staried within 72 hours ol the onset of
rash, aciclovir might reduce the incidence of residual pain at
6 months in some paticnis. A more recent systematic
review? found that oral aciclovir or famciclovir did not have

a

significant effect on the incidence of postherpctic

neuralgia 4 or 6 months aficr the onset of rash when
compared with placcbo. It is, however, generally agreed that
antiviral treaument does reduce the duration of postherpetic
neuralgia.>** Epidural injcction of methylprednisolune with
bupivacaine has been shown to reduce short-term pain
from herpes zoster, but was ineffective in preventing
postherpetic neuralgia in the longer term,® and evidence of
the preventive value of corticusteroids is generally lacking.”

Various treatments have been tried once neuralgia

develops.**5!* The value of conventional analgesics is
limited because of the neuropathic character of the pain

159 (issued October | €Xtracts may ease the pain but are otherwise reserved for ! although opioid analgesics have becn used in refractory
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cases {see below). Low-dose tricyclics such as amitriptyline,
or in particular nortriptyline, have been widely used for
treatment, and appear to be of benefit in about half of all
cases;> however, the antiepileptics gabapentin and
pregabalin may now be preferred, 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.'® Topical lidocaine has
also been licensed for treatment of postherpetic neuralgia,
but the evidence for such use has been questioned.'?
However, it is likely to be better tolerated than the other
main topical alternative, capsaicin.® Opioids, including
methadone, morphine, and oxycodone, are usually
reserved for patients who fail to respond to tricyclics or
gabapentin.'® 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 indometacin, have shown some promise.
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Sickle-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 forms of 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 before transfer
to hospital.! Crises severe enough to need hospital admis-
sion usually require the use of more potent parenteral
opioid analgesics but NSAIDs may be useful 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 clinicians?® avoid its use if
possible as control of pain may be inadequate and doses of
pethidine neceded to manage crises can lead to accumula-
tion of its neuroexcitatory metabolite norpethidine and
precipitate seizures (see also Effects on the Nervous Sys-
tem, p. 122.3). UK guidelines®® recommend that pethidine
should only be used in exceptional circumstances such as
in patients hypersensitive to other opioids. Diamorphine,
fentanyl, hydromorphone, and methadone have been
used as alternatives to morphine. Nalbuphine may also be
suitable.!9 As the dose of opioid required to control the
pain can vary considerably, not only during each episode
but also from one episode to another and between indivi-
dual patients, patient-controlled analgesia (see p. 5.3) may
be of help to manage the pain once initial pain relief has
been obtained with loading doses of parenteral
opioids;*!!-12 opioids used have included morphine and
fentanyl. The use of continuous epidural analgesia with
local anaesthetics alone or with opioids has been tried.
However, a randomised study'® of morphine for the man-
agement of severe painful sickle-cell crises in children
showed that oral modified-release morphine was a safe
and effective alternative to continuous intravenous mor-
phine. Inhalation of a mixture of nitrous oxide and oxy-

gen may be a useful analgesic during transfer to hospi-

tal.l-?
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Trigeminal neuralgia. Trigeminal neuralgia (tic doulour-
eux) is a neuropathic pain characterised by sudden, brief,
sharp, agonising. episodic pain in the distribution of one
or more branches of the ffth cranial nerve. There may be
several episodes (lasting several seconds or minutes) a day
over a number of weeks, followed by a pain-free interval
that may last for weeks or years. Trigeminal neuralgia gen-
erally has a ‘trigger zone’ in which even a very light sti-
mulus such as a draught of air produces pain. In some
cases firm pressure applied around but not to the zone
itself may help to relieve pain. Trigeminal neuralgia may
be idiopathic or may be secondary to nerve compression
(such as that caused by a tumour), facial injury, or multi-
ple sclerosis.

The management of trigeminal neuralgia is distinct from
other forms of neuropathic pain. Carbamazepine is the drug
of choice and initially may produce satisfactory pain relief in
70% or more of patients, although increasingly large doses
may be required." If pain relief is inadequate phenytoin or
baclofen may be added to carbamazepine therapy: these
drugs may also be used alone in patients intolerant of
carbamazepine.* Other antiepileptics such as gabapentin,
lamotrigine, oxcarbazepine, valproate, and clonazepam
have also been used in patients intolerant of, or resistant to,
carbamazepine.'"%% Evidence for the value of
non-antiepileptic drugs in trigeminal neuralgia is mostly
poor.®

In some patients drug therapy eventually fails to control
the pain or produces unacceptable adverse effects and
invasive procedures become necessary. These may include
the selective destruction of pain bearing nerve fibres with
radiofrequency thermocoagulation, instillation of glycerol
(although the efficacy and safety of the procedure is
debatable), gamma knife radiation, and microvascular
decompression of the trigeminal nerve root.>*4-3
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Increased Body Temperature

The hypothalamus is the centre of the thermoregulatory
system and is responsible for maintaining the body
temperature at a set point (known as the set-paint
temperature) which is normally 37 degrees. Mechanisms
that produce or conserve body heat include 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 normaily
regulated by the hypothalamus. Fever (pyrexia) is a
controlled increase in body temperature due to an elevated
hypothalamic set-point temperature. Common reasons for
this include infections, inflammatory disorders, neoplastic
disease, and some drug treatment. Hyperthermia (hyperpyr-
exia) implies a disturbance of thermoregulatory control. Itis
caused by external factors such as injury to the
hypothalamus, heat stroke following defective 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 defects may be a particular problem in
sedentary elderly subjects.

Whenever possible the underlying cause of fever should
be identified and treated.! Body temperatures up to 41
degrees are relatively harmless? and it is not clear if there is
any value in treating fever at lower temperatures,! but some
groups may be more vulnerable, such as young children,
Ppregnant women, or patients who are already dehydrated or
mainourished or those with cardiac, respiratory, or
neurological diseases.

Both physical means and antipyretics may be used to
reduce body temperature in fever. Maintaining an adequate
fluid intake is important. Fanning, removal of dlothing, and
tepid sponging are often used,!* but they do not reduce the
set-point of the hypothalamus, and lead to shivering (rigor)
or other adverse effects as the body tries to meet the raised
set-point, and their value is therefore questionable;!43
similarly, cold baths should not be used as they may actually
increase body temperature by indudng vasoconstriction,
and the risks of a cold-induced pressor response should be
borne in mind. Antipyretics appear mostly to help return
the set-point temperature to normal by inhibiting central
synthesis and release of prostaglandin E,, which mediates
the effect of endogenous pyrogens in the hypothalamus.®
This mechanism cannot lower the body temperature below
normal, and antipyretics are ineffective against raised body
temperature not assodated with fever.

Choice of antipyretic in children has been widely debated.
The drugs most commonly used are paracetamol and
ibuprofen; salicylates (including aspirin) are generally
contra-indicated because of the possible link between their
use and the development of Reye’s syndrome. A systematic
review? found incensistent evidence to support the use of
paracetamol to reduce fever in children, since the number of
reliable studies was too low to be sure that it was effective.
Although studies have found that ibuprofen was superior to
paracetamol in terms of both efficacy and duration 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 significant advantage over the other.!
Alternation of the two may be more effective than either
alone®? but again this is controversial.'43%12

Antipyretics should not be given to all children with
fever, but only to those in obvious discomfort or distress
because of the fever or associated symptoms such as
headache or myalgia.'+3!3 It has been suggested that the
use of antipyretics might prolong infection,? and that in
severe infection the use of antipyretics might increase
mortality:'* WHO has'* recommended that in developing
countries antipyretics should not be given routinely to
children with fever but should be reserved for those with
severe discomfort or high fever. In the UK, the Joint
Committee on Vaccination and Immunisation recommends
antipyretic therapy to treat post-immunisation fever
developing after some vaccines. However, if the fever
persists after the second dose of antipyretic medical advice
should be sought.

Antipyretics have also been given as prophylaxis against
febrile convulsions. especially in those with a history of such
seizures or in those with epilepsy. However, antipyretic
therapy does not appear to prevent recurrence of febrile
convulsions (p. 511.2)."13¢ There is also little to support
the use of antipyretics for prophylaxis of post-immunisation
fever. Furthermore, there fis preliminary evidence that,
although effective in preventing fever, prophylactic para-
cetamol can reduce antibody response to the vaccine.!?
Routine use may not be justified 'although some have
suggested offering it to infants at higher risk of seizures
receiving diphtheria-tetanus-pertussis or polio immuni-
sation.'s

Rec d

for 2 of fever in adults are
similar to those for children, ¢ although salicylates such as
aspirin may also be used.

Hyperthermia may produce body temperatures greater
than 41 degrees. These high temperatures are life-
threatening and need 10 be lowered immediately. Antipyr-
etics are ineffective since the high temperatures are a result
of thermoregulatory failure. One of the most rapid and
effective means of cooling is to immerse the patient in very
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cold water but core temperature should be monitored to

avoid inducing hypothermia.!® Evaporative cooling meth-

ods may be more efficient.2® Intravenous or intraperitoneal
administration of cool fluids, gastric lavage or enemas with
ice water have also been used.'*?!

When hyperthermia is associated with muscle rigidity
and fulminant hypermetabolism of skeletal muscle, asin the
neuroleptic malignant syndrome and malignant hyper-
thermia, temperature reductions may be obtained using the
muscle relaxant dantrolene. There is also anecdotal
evidence that dantrolene may produce beneficial effects
for the treatment of similar symptoms resulting from
poisoning with various agents. However, dantrolene is not
an effective treaunent for all types of hyperthermia and
rigidity accompanying poisoning. Although dantrolene has
been tried in patients with heat stroke, there is no evidence
that it affects outcome.?? In severe cases of hyperthermia
when neuromuscular hyperactivity may also impair
ventilation, a neuromuscular blocker has been used.
although suxamethonium is best avoided as it can itself
precipitate malignant hyperthermia.
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Musculoskeletal and Joint Disorders

The rheumatic disorders are painful disorders affecting
mainly the joints and related structures of the musculo-
skeletal system, but there may also be widespread
involvement of other systems. The term arthritis is used
when the disease is largely confined to the joints. Some of
the most common forms of arthritis are discussed in this
section and these incdude rheumatoid arthritis {p. 13.2),
osteoarthritis (below), juvenile idiopathic arthritis (below).
and the spondyloarthropathies (p. 14.3) such as ankylosing
spondylitis. Other conditions that are associated with
arthritis and which are discussed elsewhere include gout
(p- 600.1) and SLE (p. 1613.3).
The names soft-tissue rheumatism (see p. 14.2) and
rticular rh tsm have been used to describe
some painful 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
term used to describe a dlinically heterogeneous group of
idiopathic arthritides occurring in children under 16 years of
age; subtypes include systemic arthritis, oligoarthritis and
extended oligoarthritis (particularly of leg joints), poly-
arthritis, either positive or negative for rheumatoid factor,
and enthesitis-related arthritis {commonly affects the joints
of the leg and spine).'-?

All aoss-references refer to entries in Volume A

t

Treatment involves many of the same drugs used for
rheumatoid arthritis in adults (see p. 13.2), although there
may be limited evidence for their use in children.!"!!
Appropriate management will depend on the subtype of
disease, but there is no definitive consensus on the drugs of
choice.

e The NSAIDs have been a mainstay of treatment for
many years, and continue to be imporant.'? Most
children begin therapy with an NSAID, and they may be
particularly useful in oligoarthritis.? Naproxen, ibupro-
fen, or indometacin are among the most often used.!
Aspirin is now rarely prescribed,” although in many
juvenile idiopathic arthritis remains one of its few
licensed indications in children.

o Intra-articular injections of a corticosteroid (ofien
triamcinolone hexacectonide) are rapidly effective, and
well tolerated, and are often used in oligoarthritis with,
or instead of, NSAIDs;'>¢1% they may reduce the
development of deformity secondary to contracture.'
They also have a role in the management of disease flare
in patients already taking second-line drugs, although it
is unclear whether multiple intra-articular injections
would be preferable to systemic corticosteroids in
paticnts wiih polyarthriti>.®
Modcrate or high-dose systemnic corticusteroids are minre
generally reserved for patients with sysiemic anhritis
whose disease is not countrolled by NSAIDs. In other
subtvpes, the adverse effects of systemic therapy are
likely to outweigh the benefits. A course of low-dose
preduisune might be considered for reduction of pain and
stitfness in patients with scvere polyarthritis who are
unresponsive to other drugs, or awaiting response to
slow-acting second-line treatments.!

o The second-line treatment of choice in children with
persistent active arthritis is methotrexate.) ™10 Like
several other sccond-line drugs it is of less benefit in
sysiemic orhritis than in polyarthritis or refraciory
oligoarthritis.” Improvernent may take up to 12 weeks 10
be scen.!
The so-called biolegical therapies have become
increasingly important in managing more severe or
refractory forms of juvenile idiopathic arthritis.’>* %1
The TNF inhibitor etanercept, which is licensed for
paediatric use in many countrics, produces excellent
responses in many patients with polyarthritis, particu-
larly those who are rheumatoid-factor positive.” Like
methotrexate, it may be less effective in those with
systemic juvenile idiopathic arthritis.>!! Infliximab,
although unlicensed, also secms to be of bencfit,!? %1
and may be more effective than etanercept in the
treatment of associated uveitis.? Other drugs that have
been tried with some evidence of benefit include
abatacept, adalimumab, tocilizumab, anakinra, and
canakinumab;'#%'%12 there is some evidence that the
interleukin-1 receptor antagonist, anakinra, may be
more effective than the TNF inhibitors in treating
patients with systemic arthritis.? Abatacept, adalimumab,
canakinumab. and todlizumab are now licensed in some
countries for paediatric usc in active disease.
Many other drugs have been tried in juvenile idiopathic
arthritis, often on the basis of efficacy in adults.
Sulfasalazine may be of benefit in late-onset oligoar-
thritis' but adverse cffects are often troublesome.”!®
Concermn about adverse effects may also have limited the
use of cytotoxic and immunosuppressant drugs other
than methotrexate, and there are few controlled studies,”
although bencfit has been reported with leflunomide in
polyarticular disease.'®'9 Thalidomide has been sug-
gested for treatment-resistant systemic arthritis.’ In very
severe unremitting disease, autologous bone marrow
transplantation has becn tried. 3810
Drug treatmet aimed at the complications of discase, rather
than the disease process itself, may be needed. There is some
evidence that bisphosphonates may be useful in contralling
low bonc mineral density and fragility fractures associated
with juvenile idiopathic arthritis.*? Growth hormone has
also been widely used to moderare ihe scvere growth
retardation that is often seen.! Topical treatment twvith
glucocorticoids and mydriatics may be needed for eye
disease.!

Physiotherapy and occupational therapy are also
important components o disease management, and surgery
may be needed in sclecied cases.!
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Ostecarthritis

Osteoarthritis is the dinical and pathological outcome of a
range of disorders that cause struciural and funciional
failure of synovial joints. It is characterised by involvement
of the entire joint, with loss and erosion of articular
cartilage. subchondral bone changes, meniscal degenera-
tion, mild to moderate synovial inflamnation. and
outgrowth of bone and cartilage ar the joint margins
tosteophytes). These changes tesult in pain, stiffness
{especially after inactivity) and reduced mobitity, although
patients with changes characteristic of osieoarthritis are
ofien asymptomatic. Increased loading of ihe juint, and
mechanical factors such as misalignment and muscle
weakness, contribute to joint damage and loss of funaiion.
The joints most often affected are hands, liips. and knees.

Current treatment for ostevarthritis is not curative, and
management is largely concerned with relief of pain and
mainicnance of joint function.'

Physical methods of treatment may be prelerted initially,
and include physiotherapy. heat and cold therapy,
exercises, splinting. correction of micalignment, and weight
reduction in the obese.'® Acupuncture may also be tried,
and appears to be of benefit in improving pain and
functionality in knee osteoarthritis.® Transcutaneous
clectrical nerve stimulation (TENS) 1nay also be of benctit;
however, a systematic review'® was found 1o be
inconclusive due to the inclusion of small and poor studies.

For the management of pain. paracetamol is recom-
mended as the drug of first choice.'”* Despite its benefits
paracctamol has been shown (o be less cffeciive than an
NSAID in patients with osteoarthritis,'’ and the latter may
therefore be considered as an alternaiive first-line
treatment.2* However, the possibility ol cardiovascular,
gastrointestinal, or renal toxicity with NSAID rreatment
slould be considered as its usc is in a largely elderly group of
patients; it is generally advised that a low-dose NSAID
should only be added or substituied in pativnts with an
inadequate response to paracetamol alonc,>** and the long-
term use needed for osteoarthritic management may be
problematic.'?

In order to reduce the risk of gastrointestinal toxicity
with NSAIDs, use of a gastroprotective drug such as a proton
pump inhibitor or misoprostol has been recommended.!**
Cardiovascular safcty is a particular concern with NSAIDs
such as celecoxib that are selective inhibitors of cyclo-
oxvgenase-2 (COX-2); their usc is limitcd to those paticnts
considered to be at high risk ot dcveloping serious
gastrointestinal problems if given a non-suiective NSAID
and who do not have pre-existing cardiovascular risk factors
(see Effects on the Gastrointestinal Tract, p. 105.3). The use
of topical NSAIDs has also beent advocated,*“® although a
meta-analysis’? in 2004 found little evidence of long-term
benefit.

In patients in whom paracetamol and/or NSAIDs are
ineffective or not tolerated, addition of an opioid analgesic
may be appropriate;>3568.4 codeine or dihydrocodeine are
often used as combinations with paracctamol. and there is
evidence of benefit with tramadol. but morc potent opioids
such as hydrocodone. oxycodone, transdcrmal fentanyl, or
morphine, may have a rtole in a sclected subgroup of
patients.'*

The anthraquinone derivazive diacerein has becn widcly
used in some countries, and appears to produce a smali but
consistent benelit in the trcatment of osteoarthritis.’®
Topical capsaicin also produces some reliz{ of pain.i#*
There are some interesting data’® to suggest that
duxycycline may have a favourable ctfect on the
progression of osteoarthritis, which might open the way
for the development of disease-moditying drugs. Experi-
mental therapies include anakinra'® and the combined
cyclo-oxygenase/lipoxygenase inhibitor licofelone.'®

Systemic corticosteroids have no place in the manage-
ment of osteoarthritis. Intra-articular injection of a
corticosteroid produces short-term relief of pain and
inflammation,*##481920 and may be uscful for acute
exacerbations. Triamcinolone hexacetonide zppeas to be
more effective than betamethasone.?® There may also be
some benelfit from intra-articular injection of hyaluronic
acid, to improve the viscosity and clasticity of the synovial
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fluid;2'?? improvement may be longer lasting than with

intra-articular carticosteroids.?®

Alternative and complementary therapies have been
widely used in osteoarthritis.’ Powdered rose hip has been
reported to be of benefit,?® as has a mixture of
unsaponifiable fractions from avocado and soya oils
(avocado-soybean unsaponifiables; ASU).2* Particular
attention has focused on the use of oral glucosamine and
chondroitin. Results, iowever, have been ambiguous:2%-2#
overall it is not clear to what extent these therapies have a
benefit over placebo, but there is some evidence that
combined treatment may be useful in the subset of patients
with moderate to severe knee pain.”® Evidence for
chondroitin seems particularly weak.?® An evidence-based
report? by the Arthritis Research Campaign in the UK of 27
alternative and complementary medicines used for osteo-
arthritis, including ASU, capsaicin, chondroitin, glucosa-
mine, and rose hip, found topical capsaicin 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. However, a systematic
review’® of ademetionine therapy for osteoarthritis of the
knee or hip was found to be inconclusive and routine use
was not recommended.

Surgery, including joint replacement, is of great benefit
to patients with severe asteoarthrids that cannot be
effectively managed by physical or medical therapy.2$#
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Rheumatoid arthritis

Rheumatoid arthritis is a common chronic systemic
inflammatory disease that results in progressive disability
and increased mortality. Early disease is characterised
mainly by inflammation of the synovium (the inner
membrane of the capsule of synovial joints); as the disease
progresses the patient suffers destruction of cartilage and
bone. Extra-articular features commonly include general
malaise, fatigue, weight loss, fever, and anaemia. More
severe disease may be associated with vasculitis, pericarditis,
pleurisy, pleural effusion, pulmonary interstitial fibrosis,
peripheral neuropathies, subcutaneous and pulmonary
nodules, scleritis, and Sjégren’s syndrome. Palindromic
rheumatism is characterised by repeated episodes of arthritis
and periarthritis without fever; the joints appear normal
between attacks.

The severity and course of rheumatoid arthritis varies
greatly between patients. Some have brief attacks with little
or no disease progression, but the majority will have slowly
progressive jeint destruction and deformity despite
intermittent relapses and remissions; a few patients may
have very severe and rapidly progressive disease. Because
irreversible joint damage occurs early in the course of
disease, rapid diagnosis and institution of treatment aimed
at preventing progression is crucial.!* Although there is no
cure, remission or substantial slowing of the disease process
is increasingly seen as an achievable goal in the majority of
patients.*¢

The choice of drugs for relief of pain depends upon the
severity of symptoms. NICE” recommends using analgesics
such as paracetamoal, codeine, or combination preparations
in patients with inadequate pain control, to potentially
reduce their need for long-term treatment with NSAIDs.
Nevertheless, most patients prefer an NSAID; although
these are thoughrt to have an advantage because of their
anti-inflammatory effects. the clinical evidence for this has
been questioned.® There is little apparent difference
between the various NSAIDs in terms of
anti-inflammatory activity. but patient responses vary
widely. When starting an NSAID the dose is gradually
increased to the recommended maximum over 1 to 2 weeks;
if the response is inadequate after a total of about 4 weeks,
or if adverse effects are intolerable, other NSAIDs are tried.
In the light of corcerns about cardiovascular safety,
treatment with selective inhibitors of cyclo-oxygenase-2
(COX-2) inhibitors such as celecoxib is limited to thase
patients considered to be at high risk of developing serious
gastrointestinal problems if given a non-selective NSAID
and who do not have pre-existing cardiovascular risk
factors® (see Effects on the Gastrointestinal Tract, p. 105.3).
Topical analgesics such as NSAIDs or capsaicin, or
rubefacients may provide slight relief of pain but their
role, if any, is unclear.

Once the diagnosis is confirmed and severity and
progression of the discase have been assessed, introduction
of a disease-modifying antirheumatic drug (DMARD)
should take place as early as possible.!>* Although opinions
vary, there is an increasing trend to aggressive management
in early disease, with tight control of the disease process.*
710

Available DMARDs include antimalarials (hydroxy-
chloroquine), sulfasalazine. gold compounds (auranofin,
sodium aurothiomalate), penicillamine, conventional
immunosuppressants {(methotrexate, azathioprine, ciclos-
porin, cyclophosphamide. and leflunomide). and Janus
tyrosine kinase inhibitors (tofacitinib). So-called biological
therapies include the TNF-a inhibitors (adalimumab,
certolizumab pegol, etanercept. golimumab, and inflix-
imab), co-stimulation blockers (abatacept). interleukin-!
receptor antagonists {(anakinra), and B-cell-targeted mono-
clonal antibodies (rituximab). It is thought that most
DMARDs inhibit the release or actvity of cytokines
involved in maintwaining the inflammatory process,
although other actions may also contribute. Since any
therapeutic effect may not be apparent for 4 to 6 months,
treatment should continue for at least 6 months before
considered ineffective.

There is evidence of diseasc-modifying effect for
methotrexate, sulfasalazine, leflunomide, and intramuscu-
lar gold, with less compelling data for hydroxychloroquine,
penicillamine, oral gold, ciclosporin. and azathioprine,'®!¢
Concerns about toxicity or efficacy mean that gold
compounds and penicillamine seem now to be less widely
used. There is good evidence of the efficacy of the TNF-a
inhibitors,>6-19.1¢-20 and some in favour of anakinra,'”!* but
good evidence of an effect of other biological therapies on
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progression is currently scanty, although clinical
benefit has been found with, for example, abatacept and
ﬂtuximab_ﬁr”.l'l.ll

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

become the DMARD of first choice in the majority of
patients."2+!% Subcutanecus or intramuscular metho-
trexate may be an option in patients who cannot be
satisfactorily managed with weekly oral dosage.-'? Addition
of sulfasalazine, hydroxychloroquine, or both may be a
suitable option in patients refractory to optimal metho-
trexate therapy,'!® and addition of corticosteroids or
leflunommide are also options, although evidence for
combining methotrexate with cidosporin is not entirely
convincing.”® At what stage biological therapies are to be
recommended remains a matter of debate. In the UK,
official recommendations are still that TNF-a inhibitors
should be reserved for patients who have failed treatment
with two conventional (non-biological) DMARDs, 182022 byt
others permit earlier introduction, for example after failure
of the first conventional DMARD."-3# Other dasses of
biological therapy are likely to be reserved for patients in
whom TNE-¢ inhibitors are ineffective or contra-indicated,
as is currently the case with abatacept*** and ritux-
imab.42%2 In the UK, rituximab is recommended in
patients who have an inadequate response to TNF-a
inhibitors; abatacept or an alternative TNF-a inhibitor may
be tried in those who cannot be given, or have an
inadequate response to, rituximab.?!

There is also some evidence in favour of beginning
therapy with a combination of DMARDs, and subsequently
‘stepping down’ once control is achieved.*>4102637 Indeed,
NICE’ in the UK recommends using a combination of
DMARD:s (including methotrexate and at least one other
conventional DMARD, plus short-term corticosteroids) as
first-line treaument, ideally within 3 months of the onset of
persistent symptoms. The large, multicentre BeSt study
found that although initial combination therapy (metho-
trexate and infliximab, or methotrexate, sulfasalazine, and
tapered high-dose prednisone) produced earlier clinical
improvement and less progression of joint damage, the
ultimate clinical improvement was similar in patents
assigned to sequential monotherapy or ‘step-up’ therapy.?
There is a concern that combination therapy may expose
patients to an increased risk of toxicity,? although the BeSt
study did not find this to be the case.?* Combinations of
TNF-a inhibitors with other biological therapies such as
anakinra or abatacept are not advisable, because of an
increased risk of serious infection.®!?

Since rheumatoid arthritis is a chronic disease, treatment
may need to be very prolonged, but evidence of the long-
term tolerability and efficacy of DMARD:s is patchy. Studies
have suggested that many DMARD: are stopped after a few
years, usually because of a decline in efficacy rather than
adverse events.?®

Addition of corticosteroids 1o DMARD therapy may be
useful in early disease to control synovitis, or as bridging
therapy when starting or increasing DMARDs, since they

“'produce rapid symptomatic control.!® Although they

produce bone loss, this may be outweighed {at least short-
term) by their beneficial effects on the disease process: there
is good evidence that adding a corticosteroid to treatment
reduces the progression of joint erosion.’® Short- and
moderate-term interrnittent use of relatively Jow doses has
therefore been suggested {not exceeding the equivalent of
15mg of prednisolone daily).}!-> However, prolonged
therapy is associated with significant adverse effects and
long-term use is not usually considered justified,!® except in
a select group of patients with established disease where all
other treatment options (including biological DMARDs)
have been tried.” Intra-articular injection is recommended
for acute flares, and may be particularly effective when
combined with aggressive DMARD therapy.'®

There is little good evidence to support most other
drugs tried in rheumatoid arthritis. Meta-analysis®® has
confirmed that tetracyclines, and in particular minocycline,
can produce some reduction in disease activity; effects on
serological markers appear to be more marked than clinical
improvements in tender and swollen joints. The effects may
be greater in patients with early disease: minocycline has
been recommended?* for those with low disease activity.
Much research has been conducted into immunomodula-
tors and immunotherapy. Although alternative immuno-
suppressants such as mycophenolate mofetil and tacrolimus
have been tried, most interest in recent years has
surrounded new biological therapies. The interleukin-6
receptor antagonist tocilizumab is given with methotrexate
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 inhibitors. It
may also be given as monotherapy to patients who are
unable to tolerate methomexate or in whom methotrexate
would otherwise be inappropriate. Matrix metalloprotei-
nase inhibitors have proved disappointing, but modulators
of B-cell function such as atacicept, belimumab, and
epratuzumab are under investigation. In -addition,
denosumab is of interest for its potential to control joint
destruction.® Other methods of treatment that are being or
have been investigated include gene therapy and
autologous bone marrew transplantation. A rheumatoid
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arthritis vaccine is also in clinical trials. Induction of
tolerance with collagen and other antigens given oraily has
also been tried, but resuits are reported to be variable.>

Many alternative and herbal therapies have been tried.
Some studies suggest that addition of fish oils®* and/or
evening primrose oil to standard antirheumatic therapy
might help to reduce pain and joint swelling. However, an
evidence-based report* by the Arthritis Research Campaign
in the UK of 21 alternative and complernentary medicines
used for rheumatoid arthritis, induding collagen, evening
primrose oil, fish oils, and green-lipped mussel, only found
evidence of efficacy for fish oils.

There has been considerable interest in the possibility
that statins such as atorvastatin may produce clinical
improvements, albeit modest, in symptoms of theumatoid
arthritis,” as well as in any accompanying cardiovascular
risk factors.

The importance of managing comorbidity in patients
with rheumatoid arthritis has been emphasised:' in
particular infection (espedally pulmonary infection),
cardiovascular disease, and osteoporosis require appropriaie
management and action to reduce risk factors.

The treatment of rheumnatoid arthritis during pregnancy
presents its own problems; some of the most effective
DMARDs such as methotrexate and leflunomide have
teratogenic properties, and for others, including the
biological therapies, there is little evidence.’®® Hydroxy-
chloroquine, and perhaps azathioprine and sulfasalazine,
may be relatively safe to use, but it is imporwant 10 weigh
benefit against risk for each individual case.?®
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Soft-tissue rheumatism includes conditions such as:

¢ bursitis (e.g. housemaid’s knee)

o fasciitis

« fibromyalgia (fibrositis, muscular rheumatism, myofas-
dal pain)

{frozen shoulder

humeral epicondylitis (e.g. tennis or golfer’s elbow)
sprains and strains

tendinitis

tenosynovitis

Tierze’s syndrome

Inﬂamed or displaced tissue may also impinge on nearby
nerves and produce compression neuropathies such as
carpal tunnel syndrome.

Some forms of soft-tissue rheumatism respond to
selective rest of the allected region. massage, splinting, or
application of heat, cold, or rubefacients.!> Exercise is ol
value in neck pain,** [ibromyalgia.>'® and frozen
shoulder,!! but its benefit in epicondylitis is unclear.

For patients with epicondylitis oral or topical NSAIDs
may offer shori-term pain relief, but it is unclear if they are
effective in producing longer term benefit.>* They are of
unknown benefit in frozen shoulder.!! and are not thought
to be helpful in fibromyalgia,**" although some benelit
has been reported with paracetamol and tramadol, ™% 1214

Corticosteroid injections produce dosc-dependent ben-
efit for up to 9 months in shoulder pain such as that
associated with rotator cuffl tendinitis or frozen shoulder,'
and oral corticosteroids may be of benefit for up to 6 weeks
although it is not clear that bencfit is subsequendy
maintained'® (a study' in patients with epicondylitis
supgested that benefits of corticosteroid injection in this
group were paradoxically reversed after 6 wecks). Cortico-
steroid injections are ofien combined with a local
anaesthetic; injection of a local anaesthetic alone has been
shown to be of benefit in chronic neck pain.#

Botulinum toxin has been tried in epicondylins'® and
myofascal pain.'® There is evidence that nitric oxide plays a
role in healing in patients with tendinitis, and topical
application of a patch containing glyceryl trinitrate has
proved of benefit in patients with epicondylitis or
tendinitis.?

Fibromyalgia appears to be associated with abnormal
pain responses. and some consider it a central pain
syndrome rather than a rheumatic syndrome. There is
strong evidence that low-dose tricyclic antidepressants are
of benefit in many patients, as is the tricyclic compound
cyclobenzaprine. Combination of amitriptyline with the
SSRI fluoxetine also appears beneficial, although SSRIs
alone have produced equivocal results: seroionin and
noradrenaline reuptake inhibitors (SNRIs} such as
duloxetine, milnacipran, or venlafaxine have also been
reported to be of value. A meta-analysis®! of antidepressants
{the aforementioned drug groups and MAOIs) in the
treaunent of fibromyalgia found strong evidence for their

Campaign in the UK of 4 such therapies, including
ademetionine (the active derivative of methionine) and
topical capsaicin, found no evidence of efficacy.

Surgery may be of benefit in some conditions such as
epicondylitis and possibly shoulder pain.>* Surgical
decompression is also the definitive treatment for carpal
tunnel syndrome,? although there is also evidence of
benefit from splinting®?* and local corticosteroid injec-
tion??% (although benefit may not be long term, and the
procedure carries sume risks?®). A systemnatic review?’
concluded that surgical treatment was significanily better
than splinting for symptomatic reliel of carpal tunnel
syndrome. However, [urther study is necded to determine if
it is better than corticosteroid injection or for patients with
mild symptoms. Oral corticostervids and ultrasound have
alsc shown benefit in patients with carpal tunnel
syndrome.?*
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Spondyloarthropathies

The spondyloarthropathies are a group of seronegative
arthritides which include ankylosing spondylitis, psoriatic
anhritis, arthritis associated with inflammatory bowel
disorders (enteropathic arhritis), and arthritis associated
wirh inlection as in reactive arthritis (aseptic arthritis).
Ankylosing spondylitis is characterised by arthritis of
the spine and sacroiliac joints and sometimes there is also
asymmetrical peripheral involvement. Axial spondyloar-
thritis is considered an early stage of ankylosing spondylitis.
Males under 40 years of age are mainly affected. The aim of
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management of the disease is to reduce pain and stiffness
and to prevent spine and joint deformity, which is
accomplished using a combination of active physical
therapy and drug therapy. Exezcises are used to strengthen
muscles and to maintin a good posture and range of
movement in joints. NSAIDs are used to relieve pain and
inflammation, thus allowing the exercises to be performed;
they do not influence 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 beneficial when one or
two peripheral joints are severely affected. The disease-
modifying antirheumatic drug (DMARD) sulfasalazine is of
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benefit for peripheral arthritis, but not for spinal symptoms.
The efficacy of most other DMARDs used in rheumatoid
arthritis (see p. 13.2) remains to be shown. However, the
TNF-q inhibitors adalimumab, certolizumab pegol, etaner-
cept, golimumab, and infliximab improve spinal pain,
function, and peripheral joint disease. They produce rapid
benefit (usually within 12 weeks) although most patients
relapse once they are withdrawn. 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 unknown if this results in
longer-lasting remission on withdrawal. Evidence is mostly
lacking for other biological therapies, but no marked benefit
has been seen in conflicting studies with the interleukin-1
receptor antagonist anakinra. -

Psoriatic arthritis (or psoratic arthropathy) jis an
inflammatory seronegative arthritis occurring in patients
with psoriasis. In some patients the spine may be involved
when the condition may be indistinguishable from
ankylosing spondylitis. Less frequently some patients have
a form of symmetrical arthritis resembling rheumatoid
arthritis. The psoriasis (p. 1688.1) and the arthritis usually
require separate treatment. Treatment of the arthritis is
initially as for ankylosing spondylitis 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
precipitate skin reactions (see Psoriatic Arthritis, p. 653.2).
There is most evidence to support the use of sulfasalazine or
methotrexate. Leflunomide may be effective but is likely to
be restricted by its toxicity and prolonged half-life.
Ciclosporin is also restricted by its toxicity. As in ankylosing
spondylitis, however, significant benefit has now been
found with the TNF-a inhibitors, and treatment with these is
recommended in patients with active disease despite
treatment with NSAIDs and/or conventional (non-
biological) DMARDs. Adalimumab, certolizumab pegol,
etanercept, golimumab, and infliximab are available and
treatment should be individualised; a monoclonal antibady
such as adalimumab or infliximab may be advocated in
patients who also have inflammatory bowel disease. There
is some suggestion that alefacept may also be of benefit in
psoriatic arthritis. Systemic corticosteroids have little ar no
place in the management of psoriatic arthritis.

Reactive arthritis (aseptic arthritis) is characterised by
sterile synovitis following 1 to 4 weeks after an infection,
most commonly of the gastrointestinal or genito-urinary
tract. Extra-articular {eatures involving the skin, eyes, or
genito-urinary tract may or may not be present. Reactive
arthritis is also a feature of Reiter's syndrome. Reactive
arthritis is treated with physical therapy and NSAIDs and, if
indicated, intra-articular injections of corticosteroids: the
role of antibacterials is less centain (see Bone and Joint
Infections, p. 177.1).
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itis: Technology Appraisal 143 (issued May 2008). Available at: hiep://

www.nice.org.uk dia/pdf/TA143Guid .pdf d
22/07/08)
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fogy. 4th ed. Chich Wiley-Blackwell, 2010: 79-84.
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psoriatic arthritis {review of technology appraisal guidance 104 and
125}): Technology Appraisal Guidance 199 (issued August 2010).
Available ot hup://www.nice.org.uk/nicemedia/live/13110/50422/
50422.pdf (accessed 19/10/10)
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Appraisal Guidance 220 (issued April 2011). Available at: hup://fwww.
nice.org.uk/nicemedia/live/13441/54169/54169.pd{ (accessed
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Still's disease

Adult-onset Still's disease is a syndrome characterised by
high fever, with body temperature classically spiking daily
or twice daily, an evanescent pink maculopapular rash, and
arthritis (usually oligoarthritis initially). It is most common
in patients aged 16 to 35 years.

Treaunent has traditionally relied on NSAIDs, corticos-
teroids, and immunosuppressants or other DMARDs similar
to those used in rheumatoid arthritis (p. 13.2).1? A trial of
NSAIDs is worthwhile in patients with mild disease, but
most patients cannot be managed with NSAIDs alone.>?
Corticosteroids may be needed for initial therapy if
manifestations are severe, but will eventually be needed
in about 80% of cases. DMARDs (generally methotrexate)
are introduced when corticosteroid therapy fails to control
the disease or when their adverse elfects become
problematic. Most patients will respond to methotrexate
although liver function must be closely monitored. The
value of other DMARDs is uncertain. Intravenous
immunoglobulin is also frequently tried, although support-
ing evidence is lacking.?

The TNF-a inhibitors have also been tried,>* but results
have been variable.? There is, however, 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. while tocilizumab
(an interleukin-6 receptor antagonist) has also been
suggested as an investigational therapy.2?

The name Still's discase has also been used rather
inconsistently to describe some types of juvenile idiopathic
arthritis (p. 12.1).

Uses and Administration

Abatacept, a fusion protein, is a co-stimulation blocker. It
prevents the activation of T-cells; activated T-cells have
been found in the synovium of patients with rheumatoid
arthritis. Abatacept is described as a biological disease-
modifying antirheumatic drug (DMARD).

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

Abatacept is given by intravenous infusion over a period of
30 minutes in the following doses, based on body-weight:
* 500mg for patients weighing less than 60kg
s 750 mg for those weighing 60 to 100kg
o 1g for those over 100kg
The dose is repeated at 2 and 4 weeks, then every 4 weeks
thereafter. If a response to treatment is not seen within 6
months, the benefits of continuing abatacept may need to
be considered.

Abatacept may also be self-administered by subcutaneous
injection, After a single intravenous loading dose given
according to body-weight (as above), the first subcutaneous
dose of 125 mg should be injected within a day: thereafter,
125 mg is injected once weekly. Patients who are unable to
receive an infusion can start weekly subcutaneous
injections without an intravenous loading dose. Those
who are transterring from intravenous therapy should inject
the first subcutaneous dose instead of receiving the next
scheduled intravenous dose.

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

Abatacept is also being studied for other auto-immune
diseases such as inflammatory: bowel disease, psoriatic
arthritis, and SLE.

Administration in children. Abatacept is licensed in the
treatment of moderate to severe, active juvenile idiopathic
arthritis in children aged 6 years and above; it may be
used alone or with methotrexate. The dose is calculated
according to body-weight and is given as an intravenous
infusion over 30 minutes; those weighing less than 75kg
should be given 10 mg/kg initially, while heavier children
may receive the appropriate adult intravenous dose (see
above). Doses should be repeated at 2 and 4 weeks, and
then every 4 weeks thereafter.

Rheumatoid arthritis. References to the use of abatacept
in rheumatoid arthritis'® (p. 13.2) and juvenile idiopathic

- arthritis'®!? (p. 12.1).

. Nogid A, Pham DQ. Role of inthe of
arthrids. Clin Ther 2006; 28: 1764-78.
2. Lundquist L. Abatacept: a novel therapy approved for the treatment of
patients with theumatoid anthritis. Adv Therapy 2007; 24; 333-45.
3. Russell AS, ot al. Abatacept improves both the physical and mental
health of patients with rheumatoid arthritis who have inadequate
response to methotrexate treatment. Anx Rheum Dis 2007; 66: 189-94.

4. Bruce SP. Boycz EG. Updzle on abatacept: a selective costimulation
di for arthritis. Ann Ph her 2007 41: 1153
62.

5. Maxwell L, Singh JA. Abatacept for rheumatoid arthritis. Available in
The Cochrane Database of Systernatic Reviews; Issue 4. Chichester: John
Wiley; 2009 (accessed 14112109)

6. NICE. Adali i and ab: for
the treatment of theumatoid arthritis after the failure of a TNF inhibitor
(part review of NICE technology appraisal guidance 36 and review of
NICE technology appraisal guidance 126 and 141): Technology
Appraisal Guidance 195 {issued August 2010). Available at: hup://
www.nice.org.uk/nicemedia/live/13108/50413/50413.pdf (accessed
04/11/10)

7. NICE. P! lor the of i anhnns alter the
failure of < di difyi i ic drugs:
Technology Appraisal Guidance 234 (mued August 2011). Available
at: hup:/iwww nice.org.uk/nicemediaflive/ 1 3562/56020/56020.pdl
{accessed 08/03/12)

8. Genovese MC, et al. b versus il

1. imiou P, Georgy S. Path is and
Seill’s disease. Semin Arthritis Rheum 2006: 36: 144-52.
2. Pouchot J. How can we imprave the management of adult-onset Siill's
disease? Joint Bone Spine 2007; 74: 117-19.

of adul b : a phase I0b noninleriority study in patients with an
i response 10 Arthritis Rhewnt 2011; 63: 2854~
64,
9. Kremer JM. et al. Long-term sakly efficacy and inhibition of
hi wu.h in patients with

3. Konuzias A, Efthimiou P. Adull-onu' Still’s disease:
clinical il i and th Drugs 2008; 68: 319~
337.

Abatacept v, usan, inng

Abataceptum; BMS-188667; CTLA4-lg; ABaTayen.
1-25-oncostatin M (human precursor) fusion protein with
CTLA-4 (antigen) (human) fusion protein with immuno-
globulin G1 (human heavy chain fragment), bimolecular
(146—146')-disulfide.

CAS — 332348-12-6.

ATC — (04AA24,

ATC Vet — QLO4AA24.

UNIl — 7D0YB67597.

rheumatoid arthritis and an i response o 3-
year tesults from the AIM rrial, Anr Rhewum Dis 2011; 70; 1826-30.

. Ruperto N, ¢t al. Paediatric Rheumatology INiernational Trials
Organization (PRINTO}. Pediatric Rheumatology Collaborative Study
Group (PRCSG). Abatacept in children with juvenile idiopathic arthritis:
a randomised, double-blind, placebo-controlled withdrawal trial. Lancet
2008; 372: 383-91.

. Ruperto N, et al. PRINTO. PRCSG. Long-term safety and efficacy of
abatacept in children with juvenile idiopathic arthitis. Arthritis Rheum
2010; 62: [792-1802.

. Goldzweig O, Hashkes PJ. Abatacept in the treatment of polyanicular
J1A: development. dinical utllity, and place in therapy. Drug Des Devel
Ther 2011; 5: 61-70.

Adverse Effects and Precautions

Reactions commonly occur within 1 hour of starting an
infusion of abatacept. The most frequently reported infusion
events are dizziness, headache, and hypertension: hypo-

s
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tension and dyspnoea occur less commonly. Other acute
events indude nausea, flushing, pruritus, rash, and
wheezing. Most events are usually mild to moderate
although stopping treatment may be necessary in a few
patients.

Other common adverse effects include headache,
nasopharyngitis, nausea, dyspepsia, diarrhoea, dizziness,
back pain, fatigue, cough, and abnormal liver function
values. Antibodies to abatacept may develop and anaphy-
laxis or anaphylactic reactions have been reported rarely.
Uncommon adverse reactions include paraesthesia, throm-
bocytopenia, and leucopenia.

Infections are frequent in patients treated with abatacept
and most often affect the respiratory and urinary tracts.
More serious infections such as pneumonia, sepsis, cellulitis,
bronchitis, diverticulitis, and acute pyelonephritis have also
been rarely associated with abatacept treatment; some of

- these infections have been fatal. Treatment should be
stopped in patients who develop a serious infection. Since
immunosuppressive therapy has been associated with
progressive multifocal leukoencephalopathy (PML) treat-
ment with abatacept should be discontinued if ncurological
symptoms suggestive of PML occur during use. Abatacept
should not be given to patients with severe and
uncontrolled infections such as sepsis and opportunistic
infections. It should be used with caution in patients with a
history of recurrent infections, with underlying conditions
that may predispose to infections, or with chronic, latent, or
localised infections. Patients should be screened for latent
tuberculosis before starting treatment; those testing positive
should be treated with standard chemoprophylaxis before
beginning abatacept.

Some disease-modifying andrheumatic drugs have been
associated with hepatitis B reactivation; licensed product
information for abatacept recommends screening for viral
hepatitis before starting treatment.

Adverse effects of abatacept are more frequent in patients
with chronic obstructive pulmonary disease and may
include a worsening of their respiratory symptoms.

Carcinogenicity. The role of abatacept in the onset of
malignancies such as lymphoma in humans is not known.

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

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies abatacept as possi-
bly porphyrinogenic; it should be used only when no safer
alternative is available and precautions should be consid-
ered in vulnerable patients.!

1. The Drug Datsbase for Acute Porphyria. Available at: hup://www.

drugs-porphyria.org (accessed 15/11/11)

Interactions

Live vaccines should not be given with abatacept, or within
3 months of stopping it, as its effect on vaccine efficacy or
the risk of infection transmission is unknown. The use of
TNF inhibitors with abatacept may increase the risk of
serious infections (see under Infliximab, p. 77.3); such
combinations are not recommended. Many of the serious
infections reported have occurred in patients also receiving
immunosuppressive therapy (see also p. 15.3). Use with
anakinra or rituximab is also not recommended because of
insufficient evidence to assess safety.

Pharmacokinetics

Abatacept is reported to have linear pharmacokinetics at
usual dosages. After repeated intravenous doses, its mean
terminal half-life is about 13 days. The mean terminal half-
life after subcutaneous administration is about 14 days:
bioavailability relative to intravenous 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 Preparations. Arg.: Orencia; Austral.: Orencia;
Austria: Orenda; Belg.: Orencia; Braz.: Orencia; Canad.: Oren-
cia; Chile: Orenda; Cz.: Orencia; Denm.: Orencia; Fr.: Orencia;
Ger.: Orenda; Gr.: Orencia; Hong Kong: Orencia; Hung.: Oren-
cia; Irl.: Orendia; Israel: Orendia; Ital.: Orencia; Jpm: Orencia;
Neth.; Orendia; Norw.: Orenda; NZ: Orencia; Pol.: Orenda;
Port.: Orencia; Singapore: Orencia; Spain: Orencia; Swed.:
Orenda; Switz.: Orencia; Turk.: Orencia; UK: Orencia: USA:
Orencdia.

All cross-references refer 10 entries in Volume A

Aceclofenac pan v

Acéclofénac; Aceclofenaco; Aceclofenacum; Aceklofenak;
Aceklofenak;  Aceklofenakas; Aseklofenaakki; Aseklofenak;
AuernodeHak.

{o-(2,6-Dichloroanilino)phenyllacetate glycolic acid ester; 2-
(26-Dichloroanalino)phenylacetoxyacetic acid.
CHi3CINO,=354.2

CAS — 89796-99-6.

ATC — MO1ABI6; MO2AAZS.

ATC Vet — QMOTAB16; QMO2AA2S.

UNIt — RPK779R03H.

Pharmacopoeias. In Eur. {see p. vii).

Ph. Eur. 8: (Aceclofenac). A white or almost white,
crystalline powder. Practically insoluble in water; soluble in
alcohol; freely soluble in acetone. Protect from light.

Uses and Administration

Aceclolenac, a phenvylacetic acid derivative, is an NSAID

(see p. 102.3) related 1o diclofenac (p. 48.3). ftis used in the

management of ostecarthritis, rheumatoid arthritis. and

ankylosing spondylitis, in usual oral duses of 100 mg wice
daily. Reduced doses should be used in patienis with hepatic
impairment, see below.

The sodium salt andaceclofenac betadex (accclofenac
betacyclodextrin) have been used similady.

Reviews,

. Dovley M, et al. Aceclofenac: a reappraisal of its use in the management

of pain and rheumatic disease. Drugs 2001; 61: 1351-78.

2. Reginster JY, e af. Comment positionner Vacéclofénac au sein de
Varscnal thérapeutique des pathelogies ostéo-articulaites chronigues?
Rev Med Liege 2001 56: 484-8.

3. Legrand E. Aceclodenac in the management of inflamniziory pawn. Expert
Opir Pharmacother 2004: 5: 1347-57.

4. Lee 4. cf al. Formulation of nic Ision systems for
delivery of aceclofenac. Arch Pharm Rus 2005; 28: 1097-1102.

Administrafion in hepofic impairment. The initial oral
dose of aceclofenac should be reduced to 100 mg daily in
patients with hepatic impairment.

Adverse Effects and Treatment

As for NSAJDs in general, p. 104.3,

Hypersensitivity. Leucocytoclastic vasculitis, a type Il

hvpersensitivity reaction. has been reported after therapy

with aceclofenac.'> Anaphylaxis has also occurred.?

. Epelde F, Boada L. Leukocytoclastic vasculitis and hemoptysis afier

with Ann P 1995; 29: 1168.

2, Moros R. o al. Hypersensitivity vasculitis refated to aceclofenac. 8r J
Rhewmatol 1997: 36: 503—4.

3. Rojas-Hijazo B. ef al. Anaphylactic reaction after acectofenac intake
Allergy 2006, 61: 511.

Precautions

As for NSAIDs in general, p. 107.1.
Aceclofenac should be avoided in patients with moderate
to severe renal impairment.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Nonwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies aceclofenac as pos-
sibly porphyrinogenic; it should be used only when no
safer alternative is available and precautions should be
considered in vulnerable patients.!

1. The Drug Database for Acute Porphyria. Available at hup://w-yw,
drugs-porphytia.org (accessed 23/10:11,

Interactions

For interactions associated with NSAIDs, see p. 107.3.

Pharmacokinetics

Aceclofenac is well absorbed from the gastrointestinal tract
and peak plasma concentrations occur 1 to 3 hours alter an
oral dose. Aceclofenac is more than 99% bound to plasma
proteins. The plasma-elimination half-life is about 4 hours.
About two-thirds of a dose is excreted in the urine. mainly
as hydroxymetabolites. A small amount is converted 0
diclofenac.

It has been suggested! that low concentrations of
diclofenac, a minor metabolite, may account for some of the
actions of aceclofenac.

1. Hinz B, et al. Aceclofenac spares cyclnoxygenase 3 as a result of limited
burt ined bi Tnation 10 Clin Pharmacol Ther 2003;
74: 222-35.

Preparations

Proprietary Preparafions (details are given in Volume B)

&l dient Pr >

wgle-ing Prep Arg.: Berlofen; Urodulox; Belg.:
Air-Tal; Biofenac; Braz.: Cecofene: Proflam; China: Ai Fen (%
3F)t: AiFen ($3%); Bei Su Qing (M #i§): Fen Ke Jing (581
4%); Ji Li Da (& 13%); Lai Yi Fen (¥ {Z3F); Meinuofen (£iE3);
Wei Pu Fen (4£5}3F); Xi Li Te (& 514%); Fr.: Canrex: Ger.: Beo-

fenac; Gr.: Acecdlonac; Arlina; Biofenac; Fractopon; lasan; Sovi-
pan; Hung.. Acecgen; Aflamin; Flemac India: Abate-SR;
Abdal; AC; ACB; Accept; Aceact; Acebloc Acec Aceda; Acefen;
Aceforce; Acclofan; Acelom; Acemove-SR; Acemove; Acenac
Acenez; Acent; Acerap; Acetuff; Acewin-SR; Ad-SR; Adcloflex;
Acifact; Adfon; Adlex; Adz; Ado; Aclocta; Aclofen; Aclonac-
SR; Acota; Afesan; Alnase; Aloo-SR; Alto; Alraflamy Arflur-
100; Arflur; Aroff BCD; Aroff; Arrestin; Asiclo; Asonac; Atofen;
Avir; Axsol SR; Canefo; Carnil AC; Catrix; Ceco; Celfast SR:
Clonac; Cynac; Diplofen; Dipt; Dolochek: Dolokind; Dolostat;
Dolour; Dolowin; Eclonac; Ecnac-SR; Elfenac-SR; Elven; Eri-
nac; Fastnac SR; Fepra: Fico; Flamace; Flamtop-5R; Flaxinac-
SR: Fornac; Fortafen; Genac Hifenac; Hinac; Icenac Icobit;
Inane; Kaimac; Kinectine; Labace: Labonac; Letgo: Locet;
Mahanac Megadox; Miconac Movace; Movexx; Moviz
Movon; Nacku; Naid; NBace-P; Neflo; Niplonac; Novo; Novo-
flam; Nusaid; Otonac: Painout Panace; Zerodol; Ital: Airtal;
Gladio; Kalenac; Mex.: Bristaflam; Dexenac; Mycinadol: Neth.:
Biofenac; Philipp.: Clanza; Port.: Ainal; Biofenac; Rus.: Airtal
(Aspran); Asinac (Acmmak); Spain: Aclocen; Aimal Difucrem:
Airtal; Aracenac; Falcol; Gerbin; Turk.: Biofenac: UAE: Acecio-
far; UK: Preservex; Ukr.: Airal (Aspran); Zerodol (3eposon);
Venez.: Bristaflam.

Multi-ingredient Preparalions, India: Abate-CZ; Abare; Abdal
Plus; Abdal-SP; AC Para: AC Sera: AC-Plus; AC2: ACB Plus:
ACB-S; Accept-P; Accept-SP: Accept; Accetiz-P; Ace-Proxyvon:
Ace-Q-Para; Ace-X; Aceact-P; Acebloc-P; Acec Plusy: Acec-P:
Aceclo Plus; Aceclo-MR: Aceclo-Sera; Acecloren-P: Acecloren:
Acedase-P; Acedase: Acefen-P; Accfen-SP: Aceflow-P: Acelorce-
MR; Aceforce-P: Aceforce-SP: Acelofan Plus: Acelofan-SP: Ace-
lom-P; Acelom-SP; Accmag-P; Acemiz-MR: Acemove Plus: Ace-
move-MR; Acemove-XT; Accmove; Acenac-P; Acence; Acenez-
P; Acent-MR; Acent-P; Acent-SD; Acent-TZ; Acent; Acepar-
MR; Acepar; Acepara-S: Acepara; Acepil-P; Acerap-P; Aceroc-P;
Acetal-SP; Acetech-P: Acetrop; Acetulf-MR; Acetuif-SP: Ace-
win; Aci-MR; Aciana-P; Acicloflex-MR; Acicloflex-SF; Acidol-P:
Adfact-P; Acilex-P; Acimol-S; Aciz Plus; Aciz-SP; Aclocta-P;
Aclodase; Aclofen Plus; Aclog-CX: Aclog-SD: Aclog: Aclomp-P;
Actomp-SP: Aclonac-P; Aclonac-SN; Acloson-P; Acloson-SP:
Aclozox; Acota-3; Acota-MR; Adifax-P: Adifax-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; Alio P: Alie-3D;
Alto; Alraflam-P; Anbrol-A: Ankare: Anodyne-P: Anthro: Ara;
Arllur-3D; Arflur-MR; Arflur-P: Arflur; Arifnac-P; Arofl Plus;
Aroff-EZ; Arrestin-P; Arrestin-SP:  Arthocerin-A: Ascapar-P;
Asflam; Asimol-AC: Asonac Forte; Asonac Plus; Asonac-SR
Pius; Asonac-SR: Atofen Plus; Away-P: Axsol-P: Canelo-Plus:
Camil ACP; Catrix-P: Ceco Plus: Ceco-SP: Cedia-AC: Cuklif
Plus; Celfast Plus: Cellast: Clobee-SP: Clofen-SP: Clonac Plus;
Clonac-SP; Clophen-P; Combihext: Combodol:  Conac-P;
Conac-PT; Curcjoint-AC: Cyka Plus: Cynac-MR: Cynac-P;
Cynac-S; Cynac-SP: Decomb; Dersy-AP: Dinal-AP; Diplofen 3D;
Diplofen-MR; Diplofen-P; Diplofen; Dipt-P; Diptase: Dolochek-
P; Dolokind Plus: Dolokind-AA; Dolokind-MR; Doloral P;
Doloral; Doloroff-AP; Doloroff-ASP; Dolostat-MR; Dolostat-PC;
Dolour-X; Dolowin Forte: Dolowin Plus; Dolowin-MR: Dolo-
win: Dublace-P; Dublace-SP; Dycerin-A; Eclo-P; Eclonac-P;
Ecnac-P; Elaxic-P: Ellenac Plus; Elfenac-MR: Elven-P; Erinac-P;
Esnil: Essmol-3 Plus; Essmol-AF; Extranac; Fan Fastnac;
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:
Flozen-AA; Fornac-CZ; Fornac-P; Fornac-SP; Fomalen Plus;
Forafen; Gag-PR; Genac-SP; Gesnac-P; Gramol-P; Gramol-SP;
GS-AP; Hilenac-D; Hifenac-MR: Hifenac-P: Icenac-P; Icobit-
MR; Icobit-P; Icobit-Plus; Icobit-S; Inane-P: Indofenac-P; Infla-
hit-P; Inflahit-SP; Inflameri; Liko-Plus: Jacpar; Kaimnac-P;
Kinectine P; Kinectine-MR$; Klcnac-P; Klonac-XS; Kudzu:
Labace-P; Lacfen-P; Leofenac-MR: Leolenac-SP; Litonac-MR;
Litonac-P; Litonac-SP; Locet-P; Lofen: Mahadol: Mahanac Pro;
Masai; Maxinac; Maxoflam-A; MDace-P; MDace-SP; Micronac
Plus; Micronac-MR; Micronac; Moisee; 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; Neflo-P; Nimopace A: Niplonac-MR;
Niplonac-P; Nismol-S; Nismol; Novo-Plus; Novodase; Novo-
flam-Plus; Novonac-P; Novozox: Nusaid-MR: Nusaid-P; Nusaid-
SP; Onspot; Opinac: Optiflam-P; Otonac-P; Pacinac; Pacinac;
Panace-P; Panace; Panama Plus; Panama-SP; Paratel-AC; Para-
tel-ACP; Parclo-AP; Zerodol-MR: Zerodol-P.

Acemetacin pan,

Acemetacina; Acémeétacine; Acemetacinum; Asemetasin;
Bay-f-4975; indometasinin Glikclik Asit Esteri; TvX-1322;
AueneTtaumH.
O-{(1-p-Chlorobanzoyl-5-methoxy-2-methylindol-3-y)acety!]
glycolic acid.

CayHigCINOg=415.8

CAS — 53164-05-9.

ATC — MOIABT1.

ATC Vet — QMO1AB!1.

UNN — 5V141XK28X.

Pharmacopoeias. In Eur. (see p. vii) and Jpn.

Ph. Eur. 8: (Acemetacin). A yellow or greenish-yellow,
crystalline powder. It exhibits polymorphism. Practically
insoluble in water; slightly soluble in anhydrous alcohol;
soluble in acetone. Protect from light.
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Uses and Administration

Use. References.
1 H, e al. Clinical cffects of acarit in rheumatoid amhritis:

Acemetacin, a glycolic acid ester of indometacin, 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 arthrits, osteoarthritis,
and low back pain, and for postoperative pain and
inflammation. Usual oral doses are 120 to 180 mg daily in
divided doses. Acemetacin 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. JonesRW, et al. C of act in in young
subjects and elderly patients. Br J Clin Pharmacol 1991; 31: 543-5.

2. ! B, in RM. A in the long-term therapy of
rheumatoid arthritis. Curr Med Res Opin 1993; 13: 119-26.

3. Chou CT, Tsai YY. A doubie-blind, randomized, controlled parallel group
study evaluating the efficacy and safety of acemetacin for the
management of osteoarthritis. Int J Clin Pharmacol Res 2002; 22: 1-6.

4. Leeb BF, et af. Behand der hrose: und
Vertrigl it von di in im Yergleich zu Celecoxib.

Orthgpade 2004; 33: 103241,

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

Inferactions
For interactions associated with NSAIDs, see p. 107.3.

Pharmacokinetics

Acemetacin is well absorbed aiter oral dosage. Its major
metabolite is indometacin {p. 71.2) which, after repeated
doses, is present at higher concentrations than those of
acemetacin. Acemetacin is bound to plasma proteins t0 a
slightly lesser extent than indometacin. It is eliminated via
both the liver and the kidneys.

Preparations

Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparafions. Austria: Rheutrop; China: Ran-
tudid (R); Shun Song (EEL); Cz: Rantudilt; Ger.: Acemeta-
doct: Rantudil; Gr.: Gamespir; Rantudal; Hung.: Rantudil; Jpn:
Rantudil; Malaysia: Acemet; Mex.: Rantudil; Philipp.: Rantu-
dil}; Pol.: Rantudil; Port.: Rantudil; Switz.: Tilur; Turk.: Rantu-
dil: UK: Emflex; Venez.: Pranex.

Multi-ingredient Preparations. Arg.: Rucaten Forte; Rucaten Pre-
dnisolona; Thai.: Aceo.

Acetanilide

Acetanilid; Acetanilida; Acétanilide; Antifebrin; Asetanilidi;
AuetaHunug; AvtudeSpun.

N-Phenylacetamide.

CgHgNO=1352

CAS — 103-84-4.

UNIl — SP86R356CC.

Pharmacopoeias. In Fr.

Profile

Acetanilide, a para-aminophenol derivaiive related 10
paracetamol (p. 115.1), has analgesic and antipyretic
properties. It was replaced by safer analgesics.

Preparations

Proprietary Preparations {details are given in Volume B)

Homoeopathic Preparations. Fr.: Neurocynesinet: Neth.: Neuro-
cynesinet.

Actarit NN

Actaritum; MS-932; AkTapuT.
(p-Acetamidophenyl)acetic acid.
CioHyNO3=1932

CAS — 18699-02-0.
UNII — HW5B6351RZ,
Profile

Actarit is reported to be a disease-modifying antitheumatic
drug. It has been given in the treatment of rheumatoid
arthritis in a usual oral dose of 100 mg three times daily.

Adverse effects. A photosensitivity reaction developed in
a 52-year-old woman one month after starting actarit and
doxycycline.! Photopatch tests for both drugs were only
positive for the patches containing actarit.

L. Kawada A, et al, Photosensitivity due to actardit. Comtact Dermatitis 1997;
36: 175-6.

improvement of early disease activity mediated by reduction of serum
concentrations of nitric oxide. Clin Exp Rheumatol 2000; 18: 445-50.
Preparations
Proprietary Preparalions (details are giver in Volume B)

Single-ingredient Preparafions. China: An Ji Xin (£¥ )t Kai
Mat Si (115 8): Jpn: Mover; Orcl.

Adalimumab iy, usan; iy

Adalimumabum; D2E7; LU-200134; Aganvmymab.
Immunoglobulin GT (human monodional D2E7 heavy chain
anti-human tumor necrosis factor), disulfide with human
monodclonal D2E7x-chain, dimer.

CAS — 331731-18-1.

ATC — [04ABO4.

ATC Ver — QLO4ABO4.

UNI — FYS6T7F842.

Uses and Administration

Adalimumab is a recombinant human monoclonal TNF
antibody that binds specifically 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 fluids of patients with rheumnatoid
arthritis (p. 18.1), axial spondyloarthritis, ankylosing
spondylitis, and psoriatic arthritis (see Spondyloarthropa-
thies, p. 18.1), plaque psoriasts (below), and Crohn’s disease
and ulcerative colitis (see Inflammatory Bowel Disease,
below). Adalimumab is described as a biological disease-
modifying antirheumatic drug (DMARD).

Adalimumab is used in the treatment of moderate to
severe, active rheumatoid arthritis and active and
progressive psoriatic arthritis. 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 it may be used in patients not previously
treated with methotrexate; in the US4, it is licensed for use
in early disease. Adalimumab is also used in the treatment of
active ankylosing spondylitiss UK licensed product
informarion recommends that it should only be used in
patients with severe disease who have had an inadequate
response to conventional treaument; however, in the USA it
may be used in early disease. In the UK, it is also used in the
treatment of severe axial spondyloarthritis without
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 of 40 mg every other week.
In the treatment of rheumatoid arthritis, UK licensed
product information recommends that adalimumab should
be given with methotrexate, although monotherapy may be
used where ireatment with methotrexate would be
inappropriate. When used as monotherapy in rheumatoid
arthritis, some patients may benefit from increasing the dose
to 40mg every week. In the UK, NICE recommends that
adalimumab be stopped if there is no adequate response
after 6 months for the treatment of rheumatoid arthritis,
and after 12 weeks for psoriatic arthritis or ankylosing
spondylitis.

Adalimumab is used in the treatment of moderate to
severe, active Crohn’s disease and ulcerative colitis
unresponsive to conventional treatment; it may also be used
in patients with Crohn's disease who have relapsed while
taking infliximab. For both these indications, patients may
be given an initial dose of 160 mg subcutaneously on day 1
(given as four 40-mg injections in one day or two 40-mg
injections daily for 2 consecutive days), followed by 80 mg
two weeks later (day 15). After a further two weeks (day
29), a maintenance dose of 40 mg every other week may be
started. There is a high risk of adverse effects associated with
the above induction dose, consequently, in those with
Crohn’s disease who do not require a more rapid response to
therapy, UK licensed product information advises that a
lower dose of 80mg may be given initally, followed by
40mg 2 weeks later; thereafter, usual maintenance doses

" may be given. A clinical response is usually seen within 8 or

12 weeks of starting treatment for ulcerative colitis or
Crohn’s disease, respectively; for both indications, those
patients who relapse while on adalimumab may benefit
from increasing the maintenance dose to 40 mg every week.

For the uses of adalimumab in children, and

recomnmended doses, see below.

Administration in children. Adalimumab is used in the
weatment of active polyarticular juvenile idiopathic
arthritis in children. In the UK, it is licensed for use in
those aged 2 years and older who have had an inadequate
response to standard disease-modifying antitheumatic
drugs (DMARDs). The dose in children aged 2 to 12 years
is calculated according to body-surface and is given subcu-
taneously: 24 mg/m? up to a maximum dose of 20 mg in
those younger than 4 years of age and 40mg 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 information also
recommends that it should be given with methowrexate,
although monotherapy may be used where treatment
with 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-
weight and is given subcutaneously: those weighing 15kg
to less than 30kg should be given 20mg every other
week, while heavier children may receive 40mg every
other week.

In the UK, adalimumab is also licensed for the treatment
of severe, active Crohn’s disease in children aged 6 years
and older who have had an inadequate response to
conventionat therapy, or who have contra-indications for or
are intolerant of such treatments. The dose is given
subcutaneously, according to body-weight: those weighing
less than 40 kg should be given an initial dose of 80 mg on
day 1, followed by 40 mg 2 weeks later (day 15). After a
further 2 weeks (day 29), a maintenance dose of 20mg
every other week may be started. There is a high risk of
adverse effects associated with the above induction dose,
consequently, in those who do not require a more rapid
response to therapy, licensed product information advises
that a lower dose of 40 mg may be given initially, followed
by 20 mg 2 weeks later; thereafter, usual maintenance doses
may be given. Patients who have an insuffident response
may benefit from increasing the maintenance dose to 20 mg
every week. Heavier children may be given the usual aduit
dose (see above) for this indication.

Hidradenitis suppurafiva. For mention of adalimumab
having been used in the treatment of hidradenitis suppur-
ativa, see under Infliximab, p. 75.1.

Infl tory bowel di Adali b is used in the
management of inflammatory bowel disease (p. 1811.3)
such as Crohn’s disease and ulcerative colitis.'* It has also
been tried in children.!®-12
. Plosker GL, Lyseng-willi
BioDrugs 2007; 21; 125-32.
2. NICE. Infliximab {review) and adalimumab for the treatment of Crohn's
disease (includes a review of NICE technology appraisal guidance 40):
Technology Appraisat Guidance 187 {issued May 2010). Available at:
hup://www.nice.org.uk/nicemedia‘live/12985/48552/48552.pdf
(accessed 19/10/10)
3. Huang ML e al. Efficacy and safety of adalimumab in Crohn's disease:
meta-analysis of placebo-controlied trials. J Dig Dis 2011; 12: 165-72.
4. Guidi L e al. Update on the management of inflammatory bowel
disease: specilic role of adalimumab. Clin Exp Gastroenterol 2011; 4 163~
72.

KA. Adal b: in Crohn's disease.

5. Wasan SK. Kane SV. A for the of i Y
bowel disease. Sxpert Rev Gastroenterol Hepatol 201 1; 5: 679-84.
6. Reinisch W, ¢f al. Adali for ind of dinical ission in

moderately to severely active ulcerative colitis: results of a randomised
conuolied trial. Guz 2011. 60: 780-7.

7. db Wi, a al. A induces and clinical
remission in patients with moderate-to-severe ulcerative colitis.
Gustroenterology 2012; 142: 257-65.e1-3,

8. Burness CB, Keating GM. Adalimumab: a review of its use in the
trearment of patients with ulcerative colitis, 8io0rugs 2013; 27: 247-62.

9. P R, et al. Adali intai i of Crohn’s disease
after up to 4 years of treatment: data from CHARM and ADHERE.
Aliment Pharmacol Ther 2013; 38: 123647,

. Viola F, ef al. Efficacy of adalimumab in moderate-to-severe pediatric
Crohn’s disease. Am J Gastroenteral 2009; 104: 2566-71.

. Russell RK, e al. A British Society of Paediatric Gastroenterology,
Hepatology and Nutrition survey of the effectiveness and safety of
adalimumnab in children with Inflammatory bowel disease. Aliment
Pharmacol Ther 2011; 33: 946-53.

. Hyams JS, et al. Salety and efficacy of adalimumab for moderate to
severe Crohn's disease in children. Gastroenterology 2012; 143: 365-74.
2.

°

I

Psoriasis. Adalimumab is used in the treatment of plaque
psoriasis'” (p. 1688.1).

1. NICE. Adalimumab for the treatment of adults with psoriasis:

Technology Appraisal Guidance 146 (issucd June 2008). Available at:

In the treatment of moderate to severe chronic pl
psoriasis in patients unresponsive to, or intolerant of,
conventional systemic therapy including phototherapy, the
recommended initial dose of adalimumab is 80mg
subcutaneously; this may be followed by a maintenance
dose of 40 mg subcutaneously on alternate weeks, starting 1
week after the initial dose. A clinical response is usvally seen
within 16 weeks of starting treatment.

The symbol 1 denotes a preparation no longer actively marketed

http://www.nice.org.uk dia/pdi/TA1 i paf d
25/07/08)
2. Pap ki M, et al. A b for the of severe psoriasis
- and psoriatic arthritis. Expert Opin Biol Ther 2008; 8: 363-70,
3. T ki P, icka L Adali in d logy. Br J Clin

Pharmacol 2008; 66: 618-25.

4. Croom KF, McCormack PL. Adalimumab: In plaque psoriass. Am J Clin
Dermatol 2009; 10: 43-50.

5. laconi A, et al. Psoriasis and its treacment with adalimumab. Expert Opin
Biol Ther 2010; 10 133-52.

6. Leonardi C, e al. Efficacy, safety and medicarion cost implications of
adalimumab 40 mg weekly dosing in patients with psoriasis with
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suboptimal response to 40 mg every other week dosing: results from an
open-label study. 87 J Dermatol 2012; 167: 658-67.

7. Saraceno R, ¢f al. Adalimumab in the treatment of plaque-type psoriasis
and psoriatic arthritls. Expert Opin Biol Ther 2013; 13: 1325-34.

Rheumatoid arthritis. Some references'® to the use of
adalimumab in rheumatoid arthrits (p. 13.2) and juvenile
idiopathic arthritis {p. 12.1).

1. N Sanabia F, ef al. Adall for wreating rh id arthritis.
Available in The Cochrane Datzbase of Sysiematic Reviews: Issue 3.
Chichester: John Wiley; 2005 (accessed 13/06/08).

2. Cvetkovié RS, Scott LJ. Adalimumab: a review of its use in adult patients
with rheumnatoid arthritis. BioDrugs 2006 20: 293-311.

3. Chen Y-F. ef al. NHS Health Tech A
systematic review of the effecliveness of adalimumab, eun:rcep( and

for the of th id anhritis in adults and an
economic cvaluation of their cost-effectiveness (issued November
2006). Available au  hup./fwww.hia.ac.ukHulimonosmon1042.pdf
{accessed 31/10/08)

4. Mease P). Adalimumab in the treatment of anthtitis. Ther Clin Risk Marnag
2007: 3: 13348.

5. NICE. Adalimumab. etanercept and infliximab for the wreatment of

arthritis {includes a review of appraisal guidance
* 36): Technology Appraisal Guidance 130 {issued Octuber 2007).
Available ai: hitp://'www.nicc.org.uk/nk dia/pdl/TA1 id
pdf (accessed 03/11/08)

6. Lovell DJ. e al. Pediatric Rheumatology Collaboralive Study Group.
Pediatric Rheumartology International Trials Organisation. Adalimumab
with or without methotrexate in juvenile rheumainid arthrins. & Eng! J
Med 2008; 359: 810-20.

7. NICE. Adali ctanercept, infli i and for
the rreatment of rheumatoid arthritis after the failure of a TNF inhibitor
(part review of NICE 1echnology appraisal guidance 36 and review of
NICE technology appraisal guidance 126 and 14i): Technology
Appraisal Guidance 195 (issued August 2010). Available at: hrp:/s
www.nice.org.uk/nicemedia/live/13108/50413/50413.pdl (accessed
04/11/10)

8. Wiens A eral. Mcla -analysis of the efficacy and safety of adalimumab,

and inflixi for the of id arthritis.
Pharmacotherapy 2010; 30: 339-53.

9. Poddubnyy D, Rudwaleit M. Efficacy and safety of adalxmumab
treatment in patients with id arthritis. Y
and psoriatic arthritis. Expert Opin Dritg Safety 2011; 10: 655-7)

Spondyloarthropathies. References!!? 1o the use of adali-
mumab in ankylosing spondylitis, axia! spondyloarthritis,
and psoriatic arthritis (p. 14.3).

1. Simpson D, Scoti LJ. Adalimumab: in psoriatic arthritis. Drugs 2006; 66:

1487-96.
2. Md.cod C. @ al. NHS Health Tech A ¥
and inflixt for lhe of ankylosing
dyliti ic review and 1 (issued August

pondy a
2007). Available at:
(accessed 31/10/08)

3. Mease P1. Adalimumab in the treatment of anthritis. Ther Clin Risk Manag
2007; 3: 13348,

4. ki M, et al. Adali for the of severe psoriasis
am‘l psoriatic arthritis. Expert Opin Biol Ther 2008; B: 363-70.

5. NICE. Adalimumab, etanercept and infliximab for ankylosing spondyl-
itis: Technology Appraisal Guidance 143 (issued May 2008). Available
at: hup:/iwww.nice.org.uk/nicemedia/pdi/TA 143 Guidance.pdf
{accessed 31/10/08)

. Mease PJ, &t al. Adali for long. of psonatic
arthritis: 2-year dats from the Adalimumab Electiveness in Psoriatic
Arthritis Trial (ADEPT). Ann Rheum Dis 2009; 68: 702-9.

hup:/iwww hta.ac.uk/lullmono/mon1128.pdl

o

7. van der Heljde D, ¢ al. ATLAS Study Gmup Adallmum:b elfectiveness
for the of Y for up to 2
years: long-term results from lhe ATLAS mal Ann Rheum Dis 2009; 68:
922-9.

8 P yy DA, dali lor the of
psoriatic arthritis. &pm Rrv Clm Immuvwl 2009; 5: 671-81.

9. NICE. for the of

psoriatic arthritis (review of le:hnn\ogy appraisal guidance 104 and

125): Technology Appraisal Guidance 199 (issued August 2010).

Available ac  hup:/fwww .nice.org.uk/nicemediaflive/13110/50422/

50422.pdf (accessed 19/10/10)

. Poddubnyy D, Rudwaleit M. Efficacy and salety of ad.zhmumab

treatment in patients with id arthritis, Y 3

and psoriatic arthrids. Expert Opin Drug Safety 2011; 10: 655-73.

. Sieper J et al. Efficacy and safety of adalimumab in patients with
hic axial spondyloarthritis: resulis of a randomiscd

placebo-controlled trial {ABILITY-1). Annt Rheum Dis 2012, Available at:

doi:10.1136/anntheumdis-2012-201766

e

12. Bumess CB, Decks ED. Adali in i hic axial
spondyloarthritis. Drugs 2012; 72: 2385-95.
13. R, et al. Adali in the of plaque-type psoriasis

and psoriatic arthritis. Experr Opin Biol Ther 2013; 13: 1325-34.

Uveitis. Adalimumab has been tried with some success in
the treatment of idiopathic uveitis'? (p. 1615.1). Uveitis
can also develop as a complication of other inflammatory
disorders such as rheumatoid arthritis; treatment with
adalimurnab may improve ocular symptoms in addition to
its effect on the primary disorder.
1. Vazquez-Cobian LB, et al. A
Pediatr 2006; 149 572-5.
2. Biester S, ¢f al. Adalimumab in the therapy of uveitis in childhood. Br J
Ophthabmol 2007; 91: 31924,

therapy for uveitis. J

Adverse Effects, Treatment, and Precautions

As for Infliximab, p. 75.3.

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

Autoantibodies 1o adalimumab have been detected.

All cross-references refer to entries in Volume A

Rcfcrences.

. GR, « al. Adali ! safety in 23458 patients
from global dlinical trials in rheumaloid arthritis. juvenile idiopathic
arthritis, ankylosing spondylitis, psoriatic arthritis, psoriasis and Crohn’'s
discase. Arm Rheum Dis 2012. Available at: doi:10.1136/annrheumdis-
2011-201244

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies adalimumab as
possibly porphyrinogenic; it should be used only when no
safer alternative is available and precautions should be
considered in vulnerable patients.!

1. The Drug Database for Acute Porphyria. Available at: hup://www.
drugs-porphyria.org (accessed 15/11/11)

Interactions

surgical procedures. It may be given by continuots
intravenous infusion in ventilated patients.

The dosage of alfentanil used depends on whether tk2
patient has spontaneous respiration or assisted ventilatio 1
and on the expected duration of anaesthesia. Doses arz
adjusted according to the needs of the patient. Children may
require higher or more frequent doses than adults, where:zs
the elderly or debilitated patients may require lower or le:s
frequent doses. Obese patients may require doses based 01
their ideat (lean) body-weight.

When used as an adjunct in the maintenance of
general anaesthesia the initial licensed dose in the UK is 25
follows:

» in patients with spontaneous respiration, up to 500 micr-
ograms may be given slowly over about 30 seconds wit1
supplcmemary doses of 250 micrograms

As for Infliximab, p. 77.3.

Methotrexate is reported to reduce the clearance of
adalimumab by up 10 44% but licensed product information
for the latter states that dosage adjustment fur either drug
does not appear to be necessary.

Pharmacokinetics

Adalimumab is reported to have linear pharmacokinetics at
usual dosages. After subcutaneous injection peak concen-
trations are reached in about 3 to 8 days and bioavailability
is estimated (0 be 64%. The mean terminal half-life is abou
2 weeks. Adalimumab crosses the placenta and is distributed
into breast milk.

References.
1. Nestorov 1. Clinical phurmacokinetics ol tumor necrosis lacior
antagonists. 7 Rlctimatol 2005; 74 {suppl): 13-18.

Preparations

Proprietary Preparations (details arc given in Volume 8}

Single-ingredient P i Arg.: H ; Austral.: Humira;
Austria: Humira; Btlg. Humira; Braz.: Humira; Canad.:
Humira: Chile: Humira; China: Humira (433 5F); Cz: Humira;
Denm.: Humira; Fin.: Humira; Fr.. Humira: Ger.: Humira; Gr.:
Humira: Trudexa: Hong Kong: Humira; Hung.: Humira: Irl:
Humira; Isracl: Humira: Ifal.: Humira; Jpn: Humira: Malaysia:
Hurmira; Mex.: Humira: Neth.: Humira: Norw.: Humira; NZ:
Humira: Pol.: Humira; Port.: Humira; Rus.: Humira (Xymnpa);
S.Afr.. Humira; Singapore: Humira; Spain: Humira; Swed.:
Humira; Switz.. Humira: Turk.: Humira; UK: Humira; Ukr.:
Humira (Xymupa); USA: Humira: Venez.: Humira.

Alfentanil Hydrochleride

(BANI, USAN, ANNM) @

Alfentaniilihydrokloridi; Alfentanit, Chlorhydrate d'; Alfentanit
Hidrokloriir;  Alfentanii-hidroklorid;  Alfentanilhydrochlorid;
Alfentanil-hydrochlorid;  Alfentanithydroklorid;  Alfentanili
Hydrochioridum;  Alfentanilio hidrochloridas, Alfentanilo,
hidrociorure  de; Hidrocloruro de  alfentaniio; R-39209
AnbderTaHuna Mppoxnopua.
N-{1-{2-(4-Ethyl-5-0x0-2-tetrazolin-1-yl)ethyl}-4-(methoxy-
methyl}-4-piperidyl}propionanilide hydrochioride,
CayHsaNO3HCI=453.0

CAS — 71195-58-9 (alfentaril; 69049-06-5 (anhydrous
alfentanil hydrochloride); 70879-28-6 (alfentanil hydrachioride
monohydrate).

ATC — NO1AHO2.

ATC Vet — QNOTAHOZ.
UNIl — 11592G0TIw.

Pharmacopoeias. In Ewr. (see p. vii) and US.

Ph. Eur. 8: (Alfentanil Hydrochloride}. A white or almost
white powder. Freely soluble in water, in alcohol, and in
methyl alcohol. Protect from light.

USP 36: {Alfentanil Hydrochloride). A white to almost
white powder. Soluble in water: freely soluble in alcohol, in
chioroform, and in methyl alcohol; sparingly soluble in
acetone. Store in airtight coniainers.

Uses and Administration

Alfentanil is a short-acting opioid analgesic (p. 108.1)
related to fentanyl {p. 60.2).

Alfentanil is used in surgicai procedures as an analgesic
and adjunct 10 general anaesthctics or as a primary
anaesthetic. It is also used as an analgesic and respiratory
depressant in the management of mechanically ventilated
patients under intensive care.

Alfentanil is given intravenously as the hydrochloride
although doses are expressed in terms of the base. Alfentanil
hydrochloride 108.8 micrograms is equivalent to about
100 micrograms of alfentanil. 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 prolonged

. ilated patients may be given 30 to 50 micrograms/kz
with supplements of 15 micrograms/kg. When given bv
infusion to ventilated patients there is an initial loading
dose of 50 to 100 micrograms/kg given as a bolus or b
infusion over 10 minutes, followed by infusion at a ratz
of 0.5 10 1 microgram/kg per minute

Typical doses that have been used in the USA are as {ollows:

» lor shert surgical procedures of less than | hour in patients
with spontanuous respiration or assisted veatilation, the
dose is 8 to 20 micrograms/kg: this may be followed by
supplementary doses of 3 to 5 micrograms/kg every 5 10
20 minutes or an infusinn of 0.5 tu | microgram+kg per
minute. Alternatively patients with assisted ur controlled
ventilation may be given an initial dose of 20 ©.
50 micrograms/kg, followed by supplemeniary doses of
to }5 micrograins/kg every 5 to 20 minutes

e in general surgical proceduves in patients with assisted o
controlled ventilation, an initial dose of 50 «
75 micrograms/kg may be followed by an infusion o
0.5 to 3 micrograms/kg per minute. If alfentanil has beer
given in anacsthetic doses (sce below) for the inductior
of anaesthesia. infusion rates may need to be reduced b
30 to 50% during the first hour of maintenance

Maintenance infusions of alfentanil should be stopped 10 t

30 minutes before the anticipated end of surgery.

The dose [or the induction of anaesthesia in patients
with assisted ventilation undergoing procedures of at least
45 minutes is 130 to 245 micrograms/kg. followed by an
inhalation anaesthetic or maintenance doses of alfentanil of
0.5 to 1.5 micrograms/kg per minute.

For details of doses in children, see below.

In the UK, ventilated patients in intensive care may be
given alfentani! initially at an infusion rate of 2 mg/hour or
a loading dose of 5 mg may be given in divided doses over 10
minutes or more slowly if hypotension or bradycardia
occur. Thereafter a suitable rate of infusion should be
determined for cach patient (rates of 0.5 10 10mgrhour
have been used); patients should be carefully monitored
and the duration of treatment should not generally exceed 4
days. During continuous infusion additional bolus injec-
tions of 0.5 to 1 mg may be given if required to provide
analgesia for short painful procedures that may be carried
out in intensive care.

Alfemanil 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 micrograms/kg may be
followed 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.

Administration. Alfentanil is usually given by intravenous
injection or infusion. but has also been given intramuscu-
larly."? intrathecally,? or epidurally (see Pain, p. 19.1).

. Arendi-Nielsen L. ¢t al. Analgesic eflicacy of im alfentanil. Br J Anacsth

1990; 65: 164-%

2. Virkkila M, er al. Pharmacokinetics and cffects of i.m. allemtanil as
premedication for day-case ophithalmic surgery in clderly patients. BrJ
Anaesth: 1993; 71: 507-11.

3. Hughes DA, Hill DA. Intrathecal alfentanil with and without
bupivacaine for analgesia in labour. Anaesthesia 2000; 55: 1116-21.

Administration in children. In the UK, the BNFC recom-
mends the use of intravenous allentanil in ventilated chil-
dren as an analgesic and adjunct to general anaesthetics;
the following doses, given according to age, are suggested:
{for short procedures in patients with assisted ventilation
by injection over 30 seconds
* neouatcs, 5 to 20 micrograms/kg initially, followed by
supplementary doses ol up to 10 micrograms/kg
» 1 month to 18 years, 10 to 20 micrograms/kg initially,
followed by supplementary doses of up to 10 micro-
grams/kg
for longer procedures in patients with assisted ventilation
by infusion
s neonates, 10 to 50micrograms/kg over 10 minutes
initially, followed by 0.5 to 1 microgramskg per
minute
¢ 1 month to 18 years, 50 to 100 micrograms/kg over 10
minutcs initially, followed by 0.5 to 2 micrograms/kg
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per minute (or 1 microgram/kg per minute when used
with an intravenous anaestheric)
Similar doses are licensed in the UK for use in children with
spontaneous respiration or assisted ventilation although age
ranges are not specified: equipment for assisted ventilation
should be available for use, even for short procedures in
those who are breathing spontaneously.

Angesthesia. Alfentanil, like fentanyl (p. 61.2), appears to
produce fewer circulatory changes than morphine and
may be preferred for anaesthetic use, especially in cardio-
vascular surgery. It is generally considered to have a short-
er duration of action than fentanyl. It has been used with
propofol to facilitate intubation, and for total intravenous
anaesthesia.

For a discussion of the drugs used to facilitate intubation
and of opioids such as alfentanil used to control the pressor
response and the rise of intra-ocular pressure associated
with intubation, see Anaesthesia, p. 2028.1. For reference to
a study indicating that pretreatment with alfentanil can
reduce the pain associated with injection of propofol, see
p. 1914.3.

CAESAREAN SECTION. UK licensed product information
contra-indicates the use of alfentanil before clamping the
cord during caesarean section.because of the risk of respir-
atory depression in the neonate. A study of alfentanil
30micrograms/kg in women uridergoing caesarean section
was abandoned after massive respiratory depression had
occurred in 4 of 5 neonates.! Another study? in patients
undergoing elective caesarean section found that although
maternal haemodynamic responses to intubation were
minimised when alfentanil 10 micrograms/kg was given
intravenously immediately before induction, neonates in
the alfentanil group had lower Apgar scores compared
with those in the placebo group.

However, alfentanil has been used successfully to
minimise haemodynamic responses to intubation and
surgery in patients with severe cardiovascular disorders
undergoing caesarean section.>* A baby delivered after the
successful use of alfentanil 35 micrograms/kg in a mother
with severe aortic stenosis® was apnoeic and unresponsive
with poor muscle tone; the baby responded rapidly to
naloxone. Alfentanil 10 micrograms/kg immediately before
induction attenuated the cardiovascular response to
intubation in patients with severe pregnancy-induced
hypertension* and was considered a suitable alternative to
fentanyl 2.5 micrograms/kg; no effect on neonatal mortality
could be attributed to anaesthetic technique. However, it
has been suggested that the use of smaller doses of alfentanil
of 7.5micrograms/kg with magnesium sulfate 30mg/kg
may provide better cardiovascular control.®
. Leuwer M, e al ki and ph ics of an

equipotent fentanyl and alfentanil dose in mother and infant during
caesarean section. Br J Anaestit 1990; 64: 398P-199P,

2. Gin T, et al. Alf il given ly before the i
anesthesia for elective cesarean delivery. Anesth Analg 2000; 90: 1167~
72.

. Redfern N, #f ai. Al il for section
aortic stenasis: a case report. Br J Anaesth 1987; 59: 1309-12.

4. Rout CC. Rocke DA. Effects of alfentanil and [entany! on induction of

-

by severe

anaesthesia in patients with severe pregnancy-induced hypertension. Br i

J Anaesth 1990; 65: 463-74.

. Ashton WB, ¢ al. Ancnuation of the pressor response 0 tracheal
intubation by magn:s:um sulphate with and without alfentani! in
hypertensive ic patients underg: section. 8r J
Andesth 1991: 67: 741-7,

v

PHAEOCHROMOCYTOMA. Alfentanil does not release hist-
amine and was of value in the anaesthetic management of
patients with phaeochromocytoma.! It has a very rapid
onset of action, good vasodilating propertics, and a rela-
tively short elimination half-life. These patients are often
very somnolent for the first 48 hours alter surgery and
postoperative opioid dosage requirements may be less
than expected. Allentanil infusion continued into the
postoperative period allows careful titration of dosage
1. Hull CJ. Ph hi loma:
anaesthetic management. 8r J Anaesth 1986: 58: 145346

and

Pain. POSTOPERATIVE ANAIGESIA. Continuous on-dernand
epidural infusions of alfentanil 200 micrograms/hour or
fentanyl 20 micrograms/hour provided comparable analge-
sia to morphine 200 micrograms/hour in the early post-
operative period;! alfentanil (16 minutes) and fentanyl (13
minutes) had the advantage of more rapid onset of analge-
sia than morphine {44 minutes). However, some consid-
ered that there was no overall advantage of epidural over
intravenous alfentanil either as patient-controlled analge-
sta? or by continuous infusion.?

1. Chrubasik J,.ef al. R:huve analgeslc pol:ncy of :p(duul fentanyl,

il, and pain.
Anesthesiolegy 1988; 68: 929-!3
2. Chauvm M, e al. Equi perati g with patient-
or cpndurzl Anesth Analg 1993; 76:
1251-8.
3. van den Nieuwenhuyzen MCO, etal. Eplduralvslmravenousmfusmn of
il In the pain

laparotomies. Acta Anaesthesiol Scand 1996 40: 1112-18.

The symbol 1 denotes a preparation no longer actively marketed

Dependence and Withdrawal

As for Opioid Analgesics, p. 109.1.

Adverse Effects and Treatment

As for Opioid Analgesics in general, p. 110.1, and for
Fentanyl, p. 62.1.

Effects on the cardiovascular system. Sinus arrest had
occurred' during intubation in 2 patients given alfentanil
30 micrograms/kg.

" 1. Maryniak JK. Bishop VA. Sinus arrest after alfentanil. BrJ Anaestl: 1987;

59: 390-1.

Effects on mental function. Like fentanyl, alfentanil 7.5 or
15 micrograms/kg intravenously had no effect on memory
in healthy subjects.! In another study impairment of
memory for new facts did occur 2 hours after operation in
patients anaesthetised with alfentanil 7.5 micrograms/kg,
but not in those given fentanyl;? methohexital might have
contributed to the impairment.
1. Scamman FL. ef af. Ventilatory and mental effects of alfentanil and
fentanyl. Acat Anaesthesiol Scand 1984; 28: 63-7.
2. Kennedy DJ, Ogg TW. Alfentanil and memory function: a comparison
with fentany!t for day case termination of pregnancy. Anaesthesia 1985;
40: 53740,

Effects on the respiratory system. Alfentanil, like other
opioid agonists, causes dose-related respiratory depression;
it is significant with doses of more than 1mg. Recovery
has been reported to be faster after alfentanil than after
fentanyl (see p. 62.2),"? possibly reflecting the shorter
elimination half-life of alfentanil. Even so, accumulation
of alfentanil is possible with large doses over a prolonged
period. Profound analgesia is accompanied by marked
respiratory depression which may persist or recur post-
operatively.

Sudden respiratory arrest usually within an hour after
the end of alfentanil infusion has been reported in patients
who initially appeared to have made a rapid recovery from
anaesthesia;>* all responded to treatment with naloxone.
Close monitoring of respiration in the initial postoperative
period was recommended and this was reinforced by the
manufacturers;® factors such as hyperventilation and the
use of opioid premedication might enhance or prolong the
respiratory depressant effects of alfentanil.

1. Andrews CJH, e al. Ventilatory effects during and after continuous
infusion of fentanyl or alfentanil. Br J Anaesth 1983; 55: 2115-165.

2. Scamman FL. e al. Veniilatory and mental effects of alfensanil and
tentanyi. Acta Anaesthesiof Seand 1984: 28: 63-7.

3. Scbel PS. e al i b4 ion alter
1984; 289: 1581-2.

4. Krane BD, o al. Alfcntanil and delayed respiratory depression: cases

studies and review. Anesth Analg 1990; 70t 557-61.

. Sternlo JEG, Sandln RH. Recurrent respiratory depression after total
intravenous anaesthesia with propofol and aifentanil. Auaesthesia 1998;
$3: 378-81

6. Waldron HA, Cookson RF. i y d

infusion. BAJ 1985: 290: 319.

il infusion. BMJ

w

after

Precautions

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

1. The Drug Database for Acute Porphyria. Available at: http://www.
drugs-porphyria.org (accessed 22/10/11}

Pregnancy. UK  licensed product  information
contra-indicates the use of alfentanil in labour, or befare
clamping of the cord during caesarean section, because
placental transfer means there is a risk of neonatal respir-
atory depression.

Interactions

For interactions associated with opioid analgesics, see
p. 111.2.

Drugs that depress the heart or increase vagal tone, such
as beta blockers and anaesthetic drugs, may predispose
patients given alfentanil to develop bradycardia and
hypotension. Use of alfentanil with non-vagolytic neuro-
muscular blockers may produce bradycardia and possibly
asystole.

The metabolism of alfentanil via the cytochrome P450
isoenzyme CYP3A4 may be reduced by potent inhibitors of
this isoenzyme, resulting in a tisk of prolonged or delayed
respiratory depression. Reduced doses of alfentanil may be
required if given with a CYP3A4 inhibitor such as
cimetidine, diltiazem, erythromydn, fluconazole, itracon-
azole, ketoconazole, or ritonavir.

Antibacterials. The elimination half-life of alfentanil was
increased and clearance decreased when given after a 7-
day course of oral erythromycin in healthy subjects.’ Pro-
longed respiratory depression has also occurred in a 32-
year-old man given alfentanil during anaesthesia after
three 1-g doses of erythromycin in the 24 hours before
surgery.? In another study of healthy subjects, the clear-
ance (three-compartment model) of alfentanil was
reduced by 70% in those given oral troleandomycin.

Other hepatic enzyme inhibitors and drugs interfering
with hepatic blood flow might also affect the dearance of
alfentanil.

1. ki RR. ef af. of by erythro-
mycin. Clin Pharmacol Ther 1989; 46: 99-102.
2. Bartkowski RR, McDonnell TE. Prolonged alfentanil effect following
erythromycin administration. Anesthesiology 1990; 73: 566-8.
3. l(.hansd\ ED e( al. The role of c[lod\romc MSO 3A4 in alfentani
i fox i disposition and
1997; 37 36-50.

drug i

Anﬁfunguls. Azole antifungals such as fluconazole, ketocon-
azole, or voriconazole can inhibit the metabolism of alfent-
anil. In a study,! giving alfentanil 1 hour after inravenous
or oral fluconazole decreased the clearance of alfentanil by
60 and 55%, respectively and increased the mean half-life

. of alfentanil from 1.5 hours to 2.7 and 2.5 hours, respec-

tively. Similarly, another study? found that giving alfent-
anil 1 hour after oral voriconazole decreased the clearance
of alfentanil by 85% and increased the mean half-life of
alfentanil 10 6.6 hours.

1. Palkama VJ nnl The effect of Inu’avenous and orzl fluconazole on :he

As for Opioid Analgesics in general, p. 110.3.

Children. Alfentanil given to preterm infants undergoing
paralysis and mechanical ventilation for respiratory dis-
tress syndrome resulted in a rapid and significant fall in
heart rate and blood pressure, emphasising that proper
evaluation of the pharmacological and dlinical effects was
necessary.!

The half-life of alfentanil is prolonged in neonates and
accumulation is likely with prolonged use: muscle rigidity
may occur and the use of muscle relaxants may be required.

1. Marlow N, ¢f al. Hazards of analgesia for newhom infanis. Arch Dis Child
(988; 63: 1293

The elderly. EEG changes suggested that elderly patients
had increased brain sensitivity to alfentanil,! and that
lower doses might be indicated in older patients for phar-
macodynamic rather than pharmatokiretic reasons. See
also under Pharmacokinetics, p. 20.1.

1. Scomt JC, Stanski DR. Decreased [enzanyl and aifentanii dose

requirements with age: a simultancous pharmacokinetic and
h tuation. J ! Exp Ther 1987; 240: 159-66.

Handling. Avoid contact with the skin and the inhalation
of particles of alfentanil hydrochloride.

y bowel di Patients with Crohn's dis-
ease required higher doses of alfentanil than control
patients’ although there were no differences in alfentanil
pharmacokinetics between the 2 groups of patients.

1. Gcsink-van der Yeer BJ, ef al. lnﬂuence of Crohn's disease on the
and ph: of il. Br J Anaesth
1993; 71: 827-34.

Infl +

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies alfentanil as prob-

Anesth Anafg 1998 l'l 190—4

2. Saar TI e al. Vi fe. but not reduces
alfentanil cleacance and prolongs its half-life. Clin Pharmacol Ther 2006;
80: 502-8.

Pharmacokinetics

After parenteral doses alfentanil hydrochloride has a rapid
onset and short duration of action. Alfentanil is about 90%
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
the cytochrome P450 isoenzyme CYP3A4 leads to inactive
metabolites, which are excreted in the urine. Alfentanil
crosses the blood-brain barrier and the placenta and has
been detected in colostrum.

Alfentanil is less lipid-soluble than fentanyl, but more so
than morphine. It is highly bound to plasma proteins,
mainly to a,-acid glycoprotein. Decreased lipid solubility
can be expected to limit penetration of the blood-brain
barrier when compared with fentanyl, but the majority of
unbound alfentanil is unionised and can rapidly gain access
to the CNS. Alfentanil has a smaller volume of distribution
than fentanyl and its elimination half-life is shorter. The
manufacturers have given values for a three-compariment
pharmacokinetic model with a distribution half-life of 0.4 to
3.1 minutes, a redistribution half-life 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.
Accurnulation is less likely than with fentanyl, but can
occur after repeated or continuous dosage especially in
patients with reduced clearance. The mean elimination
half-life reported is usually about 90 minutes,-but this 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 cardlopulmonary bypass
{p. 20.1).

The symbol & denotes a substance whose use may be restricted in certain sports (see p. viii)
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Rcvicws.
1. Hull CJ. The pharmacokinetics of alfentanil in man. Br J Anaesth 1983;

in men. It has been suggested that this effect in women
may be more dependent on menopausal status than on

58 (suppl 2): 1575-164S. A
2. Mather LE. Clinical pharmacokinetics of fentanyl and its newer age. ; ., i
derivatives. Clin Pharmacokinet 1983; 8: 422-46. In a study® in elderly patients plasma concentrations of
3. Davis PJ, Cook DR. %mc-l b ‘W“ x:.f u;:_ newer i alf il were greater and the maximum concentration
agents. 18-35. n . P .
4. Bodenbam A, Park GR. Alfertani] in paents occurred earlier when alfentanil was injected into the

intensive care. Clin Pharmacokinet 1988; 15: 216-26.
5. Scholz J, et al. Clinical pharmacokinetics of alfentanil, fentanyl and
sufentanil. Clix Pharmacokinet 1996; 31: 275-92.

Administrafion. CONTINUOUS INTRAVENOUS INFUSION. Small
studies of alfentanil by continuous intravenous infusion’-?
have found pharmacokinetic parameters to be similar to
those after a single bolus injection, but with some conflict-
ing results. In 29 patients undergoing orthopaedic surgery
an initial bolus intravenous injection of alfentanil
50 micrograms/kg was followed by intravenous infusion of
1 microgram/kg per minute, continued for 44 to 445 min-
utes; a second bolus injection of 50micrograms/kg was
given immediately before incision and an additional bolus
injection of 1 mg given if necessary.* The time course of

the plasma-alfentanil concentration fitted a two-compart-

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 years.

There was no significant correlation between pharmacoki-

netic parameters and the duration of the infusion or the :

total dose. Plasma clearance and volumes of distribution
did not correlate significandy with body-weight although
steady-state volume of distribution was enlarged with
increasing age. The mean estimated steady-stale concen-
tration was 293 nanograms/mL (range 147 to 636nano-
grams/mL).

1. FragenRJ, ﬂnl Pharmacokinetics of the infusion of alfcnianilin man. Br

deltoid muscle compared with injection into the gluteal
muscle.
1. Helmers H, et al. Allentanil kinetics in the elderly. Clin Pharmacol Ther

Profile

Alminoprofen, a propionic acid derivative related u
ibuprofen (p. 68.2), is an NSAID (p. 102.3). It has beer
used in inflammatory and rheumatic disorders in oral dose
of up to 900 mg daily.

Preparations
Proprietary Preparations (details are given in Volume B)

1984; 36: 239-43.
2. Scont JC, Stanski DR. Decr:ased fentany! nnd all‘enuml dose singk_.iﬂgma’,em Preparations. Fr.: Minalfene.
requirements with age: a an:

pharmacodynamic evaluation. J Pharmacol Exp Ther 1987; 240: 159-66.

3. van Beem H, et al. Pharmacokinetics of alfemanit during and after a fixed
rate infusion. Br J Anarsth 1989; 62: 610-15.

4. Lemmens HIM. ef al. Influence of age on the pharmacokinetics of

il: gender di Clin kinet 1990; 19: 416-22.

5. Rubio A, Cox C. Sex. age and alfentanil pharmacokinetics. Clin
Pharmacokinet 1991; 21: 81.

6. Virkkilda M, er al. Phammacokinetics and effects of i.m. alfentanil as

for day-case ic surgery in clderly patients. Br J

Anaesth 1993; 71: 507-11.

Hepatic impairment. Total plasma clearance and protein
binding of alfentanil were decreased in patients with alco-
holic cirthosis when compared with control subjects. Elim-
ination half-life was prolonged from 90 to 219 minutcs in
the cirrhotic patients following a single intravenous dose
of 50 micrograms/kg and was attributed in part to altera-
tions in binding sites of u;-acid glycoprotein.! There might
be different effects on alfentanil disposition in patients
with non-aicoholic cirrhosis or other liver disorders.” The
pharmacokinetics of alfentanil were apparently not
affected in children with cholestatic hepatic disease
whereas clearance was reduced postoperatively in 3
patients who had undergone liver transplantation.?

1. Ferrier C. of al. Alfemanil pharmacokinetics in patients with cirrhosis.

1985: 62: 480-4.

2 inetics and mamics of alf il
infusions during general aneslhesn Anmh Amll, 1986; 65: 1021-8. i
3. ReitzJA etal The ph of |in g ic surgical

padents. J Clin Pharmacol 1986; 26: 60-4.
4. van Beem H. eral. Pharmacokinetics of alfentanil during and afier a fixed
rate infusion. Br J Anaesth 1989; 62: 610-15.

INTRAMUSCULAR. See The Elderly, below.

Burns. The volume of distribution and total dearance of |
alfentanil were reduced and its elimination half-life pro- i
longed in patients with bums.! This was due, in part, 0 :

raised concentrations of g;-acid glycoprotein leading to
increased protein binding.
1. Madfic AG, ef al. Disposition of alfentanil in bums patienis. Br J Anaesih
1992; 69: 447-50.

Cardiopulmonary bypass. The elimination hall-lie of
alfentanil increased from 72 minutes belore cardiopulmo-
nary bypass to 195 minutes afterwards in 5 patients.! This
was attributed to an inaease in volume of distribution,
based in part on a dilution-induced decrease in plasma
protein binding. Others®* found that on starting cardio-
pulmonary bypass total serurmn concentrations of alfentanil
were halved, mainly because of dilution of a,-acid glyco-
protein and an increase in unbound alfentanil.
1. Hug CC, e al. Alfentanil pharmacokinetics in patients before and after
cardiopulmonary bypass. Anesth Analg 1983; 62: 266.
2. Kumar K, et al. The effea of cardiopulmonary bypass on plasma protein
binding of alfentanil. Eur J Clin Pharmacol 1988; 35: 47-52.
3. Hynynen M, e al. Plasma concentration and protein binding ol
alfentani) during high-dose infusion for cardiac surgery. Br J Anaesth
1994; 72: 571-6.

Children. Alfentanil has been shown to have a shorter
elimination hali-life (about 40 minutes) and a smaller
volume of distribution in children than in adults.! How-
ever, the half-life of alfentanil is prolonged in neonates.
See also Hepatic Impairment, below.

n

L C. et al
children and adults. Anesthesiology 1987; 66: 13-16.

The elderly Plasma clearance of alfentanil after a single
intravenous dose of 50micrograms/kg was reduced in
patients more than 65 years old when compared with that
in healthy young adults.! Mean elimination half-life was
137 minutes in the elderly and 83 minutes in the young
adults. Volumes of distribution were similar and it was
considered that reduced clearance might be due to
decreased hepatic metabolism in the elderly. In a study in
male patients the terminal elimination half-life of alfent-
anil increased with age, although clearance was not signif-
icantly affected.? In patients given alfentanil 1micro-
gram/kg per minute by continuous intravenous infusion
during orthopaedic surgery,” terminal hall-life increased
linearly with age in those older than 40 years and steady-
state volume of distribution was enlarged with inaeasing
age; clearance did not correlate significantly with age and
was thought to be more variable during a continuous
infusion in long-term surgery than after a single bolus
injection. Others have reported* that the effects of age on
alfentanil pharmacokinetics are dependent on gender. In
this study total plasma clearance decreased and terminal
half-life increased with increasing age in women, but not

All cross-references refer to entries in Volume A

2. Bower S, e al. Effects of different hepatic pathologies on dispusition of
alfentani! in anacsthetized patients. Br J Anaesth 1992; 68: 462-5.

3. Davis PJ, ef al. Elfects of cholestatic hepatic discase and chronic renat
fatdure on alfentanil pharmacokinctics in children. Anesth Analg 1989:
6B: 579-83.

Obesity. The pharmacokinetics of alfentanil arc reportedly
altered in obesity.! Elimination hali-life was 172 minutes
in 6 obese patients compared with 92 minutes in 7 who
were not obese. Plasma clearance of allentanil was also
decreased. although others? found that obesity had no
effect on clearance, but it did have a direct relationship
with the volume of the central compartment.

1. Bentley JB. e al. Obesity and alfentanil pharmacokinetics. Anesth Analy

1983; 62: 251.
2. Mmm PO, et al. P

h, b ics of
pl ip and interi
in pauents. Anesthesiology 1987: 66: 3-12.

it: the average

Renal impairment. The pharmacokinetics of alfentanil
were not affected significantly in adults' or children? with
chronic renal failure. In another study? increased volume
of distribution of alfentanil at steady state was associated
with decreased plasma protein binding in patients with
chronic renal failure.
1. Van Peer A, o al. Alfentanil kinetics in renal insufliciency. Ewr J Clin
Pharmacol 1986; 30: 245-7.
2. Davis PJ, et al. EHects of cholestatic hepatic disease and chronic renal
faiture on alfentanil pharmacokinetics in children. Anesth Analg 1989;
68: 579-8.
3. Chauvin M. ¢ al. Pharmacokinetics of alfentanil in chronic renal failure.
Anesth Analy 1987; 66: 53-6.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient  Preparations. Arg.: Brevalen: Austral.:
Rapifen; Austria: Rapilen: Belg.: Rapilen: Braz.: Alast; Rapifen:
Chile: Rapifen; Cz.: Rapifen; Dennm.: Rapifen; Fin.: Rapifen; Fr.:
Rapifen: Ger.: Rapifen; Gr.: Rapilen; Hong Kong: Rapifen:
Hung.: Rapilent; Irl.: Rapifen; Isracl Rapifent; Ital.: Fentalim;
Mex.: Rapifen: Neth.: Rapilen; Norw.: Rapifen; NZ: Rapifen:
Port.: Rapifen; S.Afr.. Rapifen; Singapore: Rapifen: Spaim:

. Fanaxalt: Limifen; Swed.. Rapifen; Switz.: Rapifen; Turk.:

Rapifen; UK: Rapifen; USA: Alfenta; Vcnez.: Rapilen.

Pharmacopoeial Preparations
USP 36: Alfentanil Injection.

Alminoprofen (inv

Alminoproféne; Almiroprofeno; Alminoprofenurm; Ansmn-
Honpoden.

4-[(2-Methylallyl)amino]hydratropic acid.

CyyH/NO=2193

CAS — 39718-89-3.

ATC — MOTAE16.

ATC Ver — QMOIAETG.

UNIl — 0255AHRIG.

Pharmacopoeias. In Jpn.

Aloxiprin jgan /NN

Acetilsalicilato de polioxoaluminio; Aloksipriini; Aloxipring;
Aloxiprine; Aloxiprinum; AnokcunpiH,

CAS — 9014-€7-9.

ATC — B01ACTS; NO2BAQ2.

ATC Vet — QBOIAC1S; QNO2BA02.

UNIl — 6QTZ14X4XU.

Pharmacopoeias. In Br.

BP 2014: (Aloxiprin). A polymeric condensation product of
aluminium oxide and aspirin. A line, white or slightly pink
powder. odourless or almost odourless. It contains not less
than 7.5% and nuot more than B.5% of aluminium and not
less than 79.0% and not more than 87.4% ol total
salicylates, calculated as aspirin, C,HgOy4, both calculated
with referencc 10 the dried substance. Practically insoluble
in water, in aicohol, and in cther: slightly soluble ir
chloroform.

Profile

Aloxiprin, a polymeric condensation product of aluminiumr
oxide and aspirin, has actions similar 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-inflammatory in musculoskeletal and joint disorders. I
has also been used in the treatment and prevention of
thromboernbolic disorders.

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. C:.: Superpyrin.
Mulfi-ingredient Preparations. UK: Askitt.

Pharmacopoeial Preparations
BP 2014: Aloxiprin Tablets.

Aluminium Aspirin

Acetilsalicilato de  aluminio; Aluminum Acetylsalicylate;
Aluminum Aspirin; Alumirum Bis(acetylsalicylate); Aspirin
Aluminium; ACTIPUH AROMVHWA; ANIOMRHA ACTPHMA.
Bis(2-acetoxybznzoaio-0'shydroxyaluminium.
CiHisAIOs=402.3

CAS — 23413-80-1.

UNII — £33TS05V68.

Pharmacopoeias. In Jpn.
Profile

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

Preparations
Proprietary Preparations (details are given in Volume B)

Mulfi-ingredient Preparations. Indon.: R 1.

Amfenac Sodium jBanm, USAN, dNNM)

AHR-5850; AHR-5850D; Amfénac Sodigue; Amfenaco sodico;
Natrii Amfenacum; HaTpritt AmdeHax.

Sodium (2-aminc-3-benzoylphenyl)acetate monohydrate.
CysHiNNaO3 H;0=295.3

CAS — 51579-82-9 (amfenac); 61618-27-7 (amfenac sodium).
UNIl — PPFOV8/28Y.

Profile

Amlenac sodium, an arylacetic derivative, is an NSAID
{p- 102.3). It has been given orally for the relief of pain and
inflammation.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. Jps: Fenazox.
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Aminophenazone 1N

Amidazofen; Amidopyrine; Amidopyrine-Pyramidon; Ami-
nofenatsoni; Aminofenazon; Aminofenazona; Aminophéna-
zone; Aminophenazonum; Aminopyrine; Dimethylaminoan-
tipyrine; Dimethylaminophenazone; AmuHoderason.
4-Dimethylamino-1,5-dimethyl-2-phenyl-4-pyrazolin-3-one.
CiaHiN;0=2313

CAS — 58-15-1.

ATC — N0O2BB03.

ATC Vet — QNO28B03.

UNIl — 01704YP3NO.

Pharmacopceias. In It.

Profile

Aminophenazone, a pyrazolone derivative, is an NSAID
{p. 102.3), but the risk of agranulocytosis is sufficiently great
to render it unsuitable for systemic use. Onset of
agranulocytosis may be sudden and unpredictable.
Aminophenazone has been used as salts or complexes,
including topically as the salicylate.

Precautions. CARCINOGENICITY. Aminophenazone may be
regarded as a potential carcinogen because it has reacted
readily with nitrous acid to form dimethylnitrosamine.!
The reaction was catalysed by thiocyanate present in the
saliva particularly in smokers..

|. Boyland E, Walker SA. Caxalisu of the reaction of aminopyrine and
nitrite by thiocyanate. Argneimittelforschiing §974; 242 1181-4,

Preparations

Proprietary Preparalions (details are given in Volume B)
Single-ingredient Preporations. Hung.: Germicid.
Multi-ingredient P Hung.: Ant Igica; Demal

Demalgoml‘r, Dolorf, Germicid-C; Kefalgin; Meristin; Ital.: Vir-
dex; Mex.: Flumil.

Ammonium Salicylate

Salicilato de amonio; Ammonuia Canuumnar.
CrHgNO3=1552

CAS — 528-94-9.
UNIl — 0T3Q181657.
Profile

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

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

Ampiroxicam @Ban, NN

Ampiroxicamum; CP-65703; AMOMPOKCHMKaM.
4-{1-(Ethoxycarbonyloxy)ethoxyl-2-methyl-N-pyridyl-2H-
1,2-benzothiazine-3-carboxamide 1,1-dioxide.
CyoHaiN;0;5=447.5

CAS — 99464-64-9.

UNIl — 0PY32J2B1J.

Profile

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 relief of pain and inflammation particularly in
musculoskeletal disorders such as rheumatoid arthritis and
osteoarthritis.

Adverse effects. Photosensitivity reactions have occurred
during ampiroxicam treatment.}-

1. Kurumaji Y. induced ph itlvity. Contad
1996: 34: 298-9.

2. h. A o oal A i induced ph Contact
Dcmlanm 1996; 35: 101-2.

3. Chishiki M, er al. P due to

1997; 195: 409-10.

Preparations

Proprietary Preparctions (details are given in Volume B)
Single-ingredient Preparations, Jpn: Flucam.

Amtolmetin Guacil /vy

Amtolmetina guacilo; Amtolmétine Guacil; Amtaimetinum
Guacilum; MED-15; ST-679; AmMTonmeTHH Myauwnn.

N-{(1-Methyl-5-p-toluoylpyrrol-2-ylacetyllglycine o-methox-
yphenyl ester.’

CoaHaaN;05=4205

CAS — 87344-06-7.

UNIt — 323A00CRO9.

Profile

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

- daily.

References.
1. Biasi G, Marcolongo R. Efficacia e tollecabilita dell’amtolmetina guacil
nel ranamento dell’artrosi in fase di riacutizzazione. Minerva Med 2001;
92: 315-24.
2. JgicZ atal safety of guacylin
with celecoxib in patients with rheumatoid anthritis. Clin Exp Rheuntatol
200%; 23: 809-18.

Preparations

Proprietary Preparations (details are given in Volume B}
Single-ingredient Preparations. Ital.: Artricol; Artromed; Eufans.

Amyl Salicylate

Isoamy! Salicylate; Isopentyl Salicylate; Saficilato de isoamilo;
Salicilato de isopentilo; Amuncanuuunar.

3-Methylbutyl 2-hydroxybenzoate.

CiyHys05=208.3

CAS — 87-20-7.

UNII — M25E4ZMRON.

Pharmacopeeias. In Fr.

Profile

Amyl salicylate is a salicylic acid derivative used topically in
rubefacient preparations similarly to methyl salicylate
(p- 92.1) for its analgesic and anti-inflammatory actions. it
has also been used in perfumery.

Preparations

Proprietary Preparations (details are given in Volume B)

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

For use of anakinra in patients with renal impairment,
see below.

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

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

Administration in renal impairment. Caution may be
advisable if anakinra is used in patients with renal impair-
ment. A study' in patients with varying degrees of renal
function indicated that no dosage adjustment was needed
for anakinra in patients with mild or moderate renal
impairment but dosage on alternate days appeared advisa-
ble in those with severe renal impairment. US licensed
product information also recommends aiternate-day dos-
ing in patients with severe impairment or end-stage dis-
ease (creatinine dearance less than 30 mL/minute}. How-
ever, in the UK, licensed product information
contra-indicates use in those with this degree of impair-
ment.

Dialysis does not affect anakinra concentrations to any
significant degree.

1. YangB-B, et al. Pharmacokinetics of anakinra in subjects with different
levels of renal function. Clin Pharmacol Ther 2003; 74: 85-94.

Cryopyrin-associated periodic syndromes. Anakinra is a
recombinant interleukin-1 (IL-1) receptor antagonist that
inhibits the binding of the proinfl ory cytokines, IL-
ia and IL-1P, to IL-1 receptors, thus ameliorating systemic
and organ inflammation. It is used in the treatment of
cryopyrin-assodated periodic syndromes (CAPS), which
are rare inherited auto-inflammatory disorders associated
with excessive production of IL-1.}4

1. Neven B, & al. Long-term efficacy of the interleukin-1 receptor
anugoms( maldnra in ren patients with neomul-anse! multisystem

Multi-ingredient Preparations. Arg.: Atomo Desinfl C;
Atomo Desinflamante Familiar; Atomo Desinflamante: Rati
Salil Crema; Fr.: Baume Saint-Bernard.

Anakinra pan, usan, anng

Anakinrurn; rhiL-1ra; r-metHull-1ra; AHakvHpa,
N--Methionylinterleukin 1 receptor antagonist (human
isoform x reduced).

CAS — 143090-92-0.

ATC — LO4ACO3.

ATC Vet — QLO4ACO3.

UNIl — 9013DUQ28K.

Uses and Administration

Anakinra is a recombinant receptor antagenist of
interleukin-1 (p. 2533.3), an inflammatory mediator
found in the plasma and synovial fiuid of patients with
rheumatoid arthritis. Anakinra is described as a biological
disease-modifying antirheusnatic drug (DMARD).

Anakinra is used for the treatment of the signs and
symptoms of moderate to severely active rheumatoid
arthritis in patients who have had an inadequate response
to methotrexate or another DMARD alone (but see below).
In the UK, it is only licensed for use with methotrexate;
however, in the USA, it may be given either alone or with
another DMARD, 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 periodic syndromes (CAPS) including neo-
natal-onset multisystem inflammatory disease (NOMID)
[also known as chronic infantile neurological, cutaneous,
articular syndrome (CINCA)), familial cold auto-inflamm-
atory syndrome (FCAS), and Muckle-Wells syndrome
(MWS), which are rare inherited auto-inflammatory
disorders (below) in adults and children from 8 months of
age who weigh at least 10kg. The usual initial dose is 1 to
2mg/kg daily by subcutaneous injection; patients with mild
disease may be maintained on this dose. In those with
severe disease, the dose may be increased if necessary, after
1 to 2 months in steps of 0.5 to Img/kg the usual
maintenance dose is 3 to 4 mg/kg daily. A maximum dose of
8mg/kg daily should not be exceeded. Once-daily injections
are recommended; however, the dose may be divided to
give twice daily. In severe CAPS, evaluation of clinical
symptoms, inflammatory markers, and inflammation of the

The symbol t denotes a preparation no longer actively marketed

chronic infantile articular
syndrome. Anhrm.r Rheunt 2010; 62: 258-67.

2. Kuemmerle-Deschner JB, er al. Efficacy and safety of anakinra therapy
in pediatric and adult patients with the autoinflammatory Muckie-Wells
syndrome. Arthritis Riteum 2011; 63; 840-9.

3. Rigante D, e¢f al. Long-term response after 6-year treamment with
anakinra and onset of focal bone erosion in neonatal-onset multisystem
inflammatory discase (NOMID/CINCA). Rheumato! Int 201 1; 31: 1661-4.

4. Sibley CH. er al. Susuained n:sponse and prevention ol damage
progression in patients with

- disease treated with anakinra: a cohort study to determine three- and
fiye-year outcomes. Arthritis Rheum 2012; 64: 2375-86.

Familial Mediterranean fever. For mention of anakinra
having been tried in familial Mediterranean fever, see
p. 605.1.

Rheumatoid arthritis. In the UK, anakinra is licensed for
the treatment of rheumatoid arthritis*'® (p. 13.2) in
patients with an inadequate response to methotrexate
alone; however, NICE!' does not recommend its use
except in the context of a controlled, long-term clinical
study.

1. Bresnihan B, et al. Treatment of rheumatoid arthritis with recombinant
human interleukin-1 recepror antagonist. Arthritis Rhewm 1998; 41:
2196-2204.

2. Cohen S, er al. Treatment of rheumatoid arthritis with anakmra a

human i in-] receptor ist. in i
with methotrexate: results of a twenty-four-week, mulicenter,
randomized, double-blind, placebo-controlled trial. Arthritis Rheum
2002; 46: 614-24.

3. NukiG, etal. Long safery and of dlinical impi
foliowing treatment with anakinra {recombinant human interleukin-{
receptor anuagonist) in patients with rheumatoid arthritis: extension
phase of a randomized, double-blind, placebo-controlled trial. Arthritis
Rheum 2002; 46: 2838-46.

4. Fleisch RM, et al. Anaki a human in-1
receptor amtagonist (r-metHulL-lra), in patients with rheumatoid
arthritis: a large, imternational. multicenter, placebo-controlled trial.
Arthritis Rheum 2003; 48: 927-34.

S. Schitf MH. Durability and rapidity of response to anakinra in patients
with rheumatoid arthrids. Drugs 2004; 64: 2493-2501.

6. Waugh J, Perry CM. Anakinra: a review of its use in the management of
rheumatoid arthritis. BieDrugs 2005; 19: 189--202.

7. Reill A, The use of anakinra in juvenile arthritis. Curr Rheumatol Rep
2005; 7: 434-40.

8. den Broeder AA, et al. Observational study on efficacy, safety, and drug
survival of anakinra in rheumatoid arthritis patients in clinical practice.
Ann Rheum Dis 2006; 65: 760-2.

9. Burger D, er al. Is IL-1 a good therapeutic target in the treatment of
arthritis? Best Pract Res Clin Rheumatol 2006; 20; 879-96. .
Mertens M, Singh JA. Anakinra for rh d arthritis. ilable in
The Cochrane Database of Systematic Reviews; Issue 1. Chichester: John
Wiley; 2009 (accessed 20/10/09).

. National Collaborating Centre for Chronic Conditions/NICE. Rheumat-

s

oid arthritis: national clinical guideline for and
ln adulls {issued &bmary 2009) Avallable at: htp:/fwww.nice.org.uk/
d 20/10/09) -
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Adverse Effects and Precautions

Mild 1o moderate injection site reactions with symptoms of
erythema, bruising, swelling and pain are common with
anakinra particularly in the first month of treatment. Other
cornmon reactions include headache, nausea, diarrhoea,
and abdominal pain. Antibodies to anakinra may develop.
Allergic reactions such as rashes have been reported rarely;
il a severe allergic reaction occurs, anakinra should be
stopped and appropriate treatment given.

Serious infections have been reported with anakinra,
particularly in patients with asthma. These infections are
mainly bacterial, such as cellulitis, pneumonia, and bone
and joint infections. More rarely, opportunistic infections
involving fungal, mycobacterial, and viral pathogens have
also been seen. Anakinra should be stopped in those who
develop a serious infection. In addition, therapy should not
be started in patients with active infections, including
chronic or localised infections; caution is recommended in
those with a history of recurrent infections or with
underlying conditions that may predispose to infections.

A small decrease in absolute neutrophil count (ANC) is
commonly seen with anakinra treatment; however, true ,
neutropenia (ANC < 1500 cells/mm?) is rare. Licensed
product information recommends that neutrophil counts
should be taken before starting anakinra and periodically -

throughout treatment. UK licensed information recom-
mends monthly monitoring during the first 6 months and
then quarterly thereafter; US licensed information requires
monthly monitoring for the first 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 associated with an increased incidence of
lymphoma in patients with rheumnatoid arthritis.

For caution in patients with renal impairment see under
Uses and Administration, p. 21.3.

i Pharmacopoeias. In (/5.

Effects on the cordiovasculor system. A 29-year-old |

woman with refractory adult-onset Stll's disease devel-
oped shortness of breath, which progressed to cardiore-
spiratory failure, 3 months after being started on anakin-
ra;! although resuscitation was tried, the patient died. The
authors considered that the role of anakinra in this event
was unclear, paricularly as the patient had shown some
evidence of myocardial or pulmonary dysfunction before
starting the drug.

1. Ruiz PJ, ¢t al. Cardiac death in a patient with aduli-onset Sull’s disease

treated with the interieukin 1 receptor inhibitor anakinra. Ann Rirewm
Dis 2007: 66: 422-3.

Effects on the skin. Inflammatory lesions at injection sites
were reported in 5 patients after anakinra use.! The
lesions were erythematous, oedematous, painful, and
itchy plaques, and were seen within 16 days of starting
treatment. Treaunent with anakinra was completely
stopped in 1 patient and interrupted in 2 other patients;
when reintroduced, one patient developed abdominal
pain, dyspnoea, and facial and abdominal erythema with
pruritus.

A patient with rheumatoid arthritis developed psoriasis 9
months after starting anakinra therapy;? the lesions
improved significantly when the drug was stopped and
with topical corticosteroids and vitamin D therapy.

1. Vila AT, et al. Adverse cutaneous reactions 1o anakinra in patients with
id arthrisie: clini ical stwudy of five pauems. 87 J
Dermatol 2005: 153: 417-23.
2. Gonzilez-Lopez MA, et al. N psoriasis g with
the interieukin-1 receptor aniagonist anakinra. Br J Dermatol 2008; 158:
1146-8.

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Cenue (NAPOS) and
the Porphyria Centre Sweden, dassifies anakinra as prob-
ably not porphyrinogenic; it may be used as a drug of first
choice and no precautions are needed.!

1. The Drug Database for Acuie Porphyria. Available at hup://wevw.
drugs-porphyria.org (accessed 15/11/11)

Interactions

Live vaccines should not be given with anakinra as its effect |
on vacdne efficacy or the risk of infection transmission is ¢

unknown.

The risk of serious infection and neutropenia is increased
when anakinra and etanercept are used together (see under
Infliximab, p. 77.3); a similar effect may occur with other
TNF antagonists. The use of anakinra with etanercept or
other TNF inhibitors is not recommended.

Pharmacokinetics

After subcutaneous doses, peak plasma concentrations of
anakinra occur in 3 to 7 hours. Its terminal half-life is about
4 10 6 hours. Anakinra is excreted mainly in the urine.

All cross-references refer to entries in Volume A

i

from light.

References.

1. Uriea S, ¢t al. Anakinra pharmacokinetics in children and adolescents
with systemic-onset juvenile idiopathic arthrids and autoinflammatory
syndromes. BMC Pharmacol Taxicol 2013; 14: 40. Available at: hup://
‘www.blomedcentral.com/content/pdf/2050-6511-14-40.pdl ({accessed
08/11113)

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations, Austral.: Kineret; Austria: Kiner-
et; Canad.: Kineret; Cz: Kineret: Denm.: Kineret; Fin.: Kineret;
Fr.: Kineret; Ger.: Kineret; Gr.: Kineret: Irl.: Kineret; Israel:
Kineret: Ital.: Kineret; Neth.: Kineret; Norw.: Kineret; Pol.:
Kincret; Port.: Kineret Spain: Kineret; Swed.: Kineret, UK:
Kineret; USA: Kineret.

Anileridine san /N

Anileridgiini; Anileridin; Anileridina; Aniléridine; Anileridinum;
AHYNEPUAVH.

Ethyl 1-(d-aminophenethyl)-4-phenylpiperidine-4-carboxy-
late.

CaoHygN,0,=3525

CAS — 144-14-9.

ATC — NO1AKOS.

ATC Ver — QNOTAHOS.

UNE — 71Q1A30278.

USP 36: (Anileridine). A white to vellowish-white.
odourless or practically odourless, crystalline powder. |
When exposed to light and air it oxidises and darkens in

colour. It exhibits polymorphism, and of two crystalline :
forms observed. one melts at about 80 degrees and the other
at about 89 degrees. Very slightly soluble in water; soluble 1
in 2 of alcohol and 1 in ! of chloroform: soluble in etherbur ;
solutions may be turbid. Store in airtight containers. Protect

Anileridine Hydrochloride ganm, amnmmy

Anileridina, hidrocloruro de; Aniléridine, Chiorhydrate d
Anileridini  Hydrochloridum; Hidrocloruro de  anileridina;
AxunepugwHa Mgpoxnopua.

CaaHaN;0,,2HCI=4254

CAS — 126-12-5.

UNI — 915Q054DLC.

Pharmacopoeias. In US.

USP 36: (Anileridine Hydrochloride). A white or nearly
white odourless crystalline powder. Soluble 1 in 5 of water
and 1 in 80 of alcohol; practically insoluble in chloroform
and in ether. pH of a 5% solution in water is 2.5 to 3.0. Store
in airtight containers. Protect from light.

!
'
|

Anileridine Phosphate anm, vy

Aniléridine, Phosphate d’; Anileridini Phosphas; Fosfato de
anileridina; Arvnepuavida Oocdar.

CyHygN,0,H5P0,=4505

CAS — 4268-37-5.

UNIl — 3584484N8V.

Profile

Anileridine, a phenylpiperidine derivative, is an opioid
analgesic {(p. 108.1) chemically related to pethidine
{p. 121.3) and with similar actions. It has been used as the i
hydrochloride in the management of moderate 10 scvere
pain. Anileridine has also been given by injection as the !
i

phosphate.

Preparations

NOTE. The use of the name Aspirin is limited; in so ne
countries it is a trade-mark.

Compounded preparations of aspitin may be represen ed
by the following names:
¢ Co-codaprin (BAN)—aspirin S0 parts and code ne

phosphate 1 part {w/w)
s Co-codaprin {PEN)—aspirin and codeine phosphate.
Pharmacopoeias. In Chin., Eur. (see p. vii), Int., Jon, US, 20d
Viet.
Ph. Eur. 8: (Acetylsalicylic Acid; Aspirin BP 2014). White or
almost white, crystalline powder or colourless crysicls.
Slightly soluble in water; freely soluble in alcohol. Store in
airtight containers.
USP 36: {Aspirin}. White crystals. commonly tubular or
needle-like, or white crystalline powder; odourless or has a
faint odour, Is stable in dry air; in moist air it gradually
hydrolyses to salicylic and acetic acids. Soluble 1 in 300 of
water, 1 in 5 of alcohol, 1in 17 of chloroform, and 1 in 10 10
15 of ether; sparingly soluble in absolute ether. Store in
airtight containers.

Uses and Administration

, Aspirin is a salicylate NSAID and has many properties in

common with non-aspirin NSAIDs {p. 102.3). Aspirin and
other salicylaies have analgesic, anti-inflammatory, and
antipyretic properties; they act as inhibitors of the enzyme
cyclo-oxygenase, which results in the direct inhibition of
the biosynthesis of prosiaglandins and thromboxanes {reom
arachidonic acid (sec p. 2598.1). Aspirin also inhibils
platelet aggregation; non-acetylated salicylates do not.
Aspirin is used for the relief of mild to moderate pa n
such as hcadache, dvsmenorrhoea, myalgias, and den-1l
pain. It has also been used in the management of pain ai d

: inflammation in acute and chronic rheumatic disorde s

such as rheumatoid arthritis, juvenile idiopathic acthrits,
osteoarthritis, and ankylosing spondylitis. In the treatme
of minor fcbrile conditions, such as colds or influenzs,
aspirin can reduce temperature and relieve headache ard

! joint and muscle pains.

Aspirin is also used for its antiplatelet activity in the
initial treatment of cardiovascular disorders such as angina
pectoris and myocardial inlarction and for the prevention of
cardiovascular ¢vents in patients at risk. Other such uses
include the treatment and prevention of cerebravascular
disorders such as stroke. For further details sec Antiplatelet

i Therapy, below.

Aspirin is usually taken orally. Gastric irritatior: may be
reduced by taking doses after food. Various dosage forms are
available including plain uncoated tablets, butfered tablets.
dispersible tablets, enteric-coated tablets. and modified-
release tablets. In some instances aspirin may be given
rectally by suppository.

The usual oral dose of aspirin as an analgesic and
antipyretic is 300 to 900 mg, repeated every 4 to 6 hours
according to clinical needs. to a maximum of 4 g daily. The
dose as suppositories is 450 to 900 mg every 4 hours (0 a
maximum of 3.6 g daily. ’

Plasma-salicylate concentrations of 150 to 200 micro-
grams/mL are required for optimal ant-inflammatory
activity (but see also Adverse Effects, p. 24.2). Doses nced to
be adjusted individually to achieve optimum concentra-
tions. Gencrally doses of about 4 to 8 g daily in divided doscs
are used for acute rheumatic disorders such as rheumatoid
arthritis or osteoarthritis. Doses of up 10 5.4g daily in
divided doses may be sufficient in chronic conditions.

Indications for aspirin therapy in children are extremel:
limited because of the risk of Reye’s syndrome (see unde

! Adverse Effects. p. 25.3;. but include Kawasaki disease (s¢:

p- 23.3). and juvenile idiopathic arthritis and Still’s diseast
(see Rheuraatic Disorders, p. 24.1).

Sodium aspirin has also been used for the treatment o
pain and fever.

Hor pathy

Pharmacepoeial Preparations
USP 36: Anileridine Hydrochloride Tablets; Anileridine Injec-
tion.

Aspirin sy

Acetilsalicllico, dcido; Acetilsalicilo rigitis; Acetilszalicitsav; -
Acetylsal. Acid; Acetylsalicylic Acid; Acetylsahicylsaure;
Acetylsalicylsyra; Acide acétylsalicylique; Acidum Acetylsali-
cylicum; Asetilsalisiik  Asit;  Asetyylisalisyylihappo; Kwas
acetylosalicylowy; Kyselina acetylsalicylovd; Polopiryna;
Salicylic Acid Acetate; ACnupuH.

O-Acetylsalicylic acid; 2-Acetoxybenzoic acid.

CHgO=180.2

CAS — 50-78-2.

ATC — ADIADOS; BO1ACO6; NO2EAOD!.

ATC Vet — QACIADOS; QBOTACO6; QWO2BA0!.

UNIt — R16CO5Y76E.

Aspirin has been used in homoeopathic medicines unde:
the following names: Acetylsalicylicum acidum; Acetylsa.
ac.

Administration in children. Indications for aspirin therapy
in children are extremely limited because of the risk of
Reyc’s syndrome (see under Adverse Etfects, p. 25.3). For
further information, including some doses, see Antiplatele

1 Therapy. Kawasaki Disease, and Rheumatic Disorders

below, p. 23.3. ard p. 24.1. respectively.

Antiplatelet therapy. Aspirin is an inhibitor of the enzyme

cyclo-oxygenase. the action being considered to be due to

an irreversible acetylation process.

¢ In blood platelets such enzyme inhibition prevents the
synthesis of thromboxane A, a compound which is a
vasoconstrictor, causes platelet aggregation, and is thus
potentially thrombotic.

¢ In blood vessel walls the enzyme inhibition prevents the
synthesis of prostacyclin. which is a vasodilator, has
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anti-aggregating properties,
anti-thrombotic.
Aspirin therefore appears to have opposing biological
effects. The duration of these effects, however, may differ,

and is thus potentially

with the effects on the vascular tissue generally being shorter than
the effects on the platelets (although the animal species studied,

the type of blood vessel used,

and the prevailing

experimental conditions may alter the results).
difference may be explained by the fact that vascular cells
regain the ability to regenerate prostacyclin in a few hours
but platelets are unable to re-synthesise cyclo-oxygenase,
which results in no new thromboxane A; being produced
for about 24 hours until more platelets are released by the
bone marrow; as platelet activity in bone marrow may also
be affected by aspirin it is generally considered that aspirin
only needs 1o be given once daily for inhibition of platelet
aggregation to occur. The inhibitory effect on thromboxane
is rapid and unrelated 1o serum concentrations of aspirin,
probably because of the inactivation of cyclo-oxygenase in
platelets in the presystemic circulation. Since the effect is
unrelated to systermic bioavailability, modified-release and
dermal delivery preparations which do not achieve high
systemic concentrations of aspirin are being developed to
limit extraplatelet effects of aspirin. Inhibition is cumulative
on repeated dosage, and it has been estimated that a daily
dose of 20 to 50mg will result in virtually complete
suppression of platelet thromboxane synthesis within a few
days. Large doses of 150 to 300 mg can produce maximum
suppression almost instantaneously.

Uses. Aspirin’s antiplartelet activity has led to its use for

the treatment or prevention of a variety of disorders.!”

.

It is used as part of the initial treatment of unstable
angina (p. 1254.3) and is given in the early treatment of
myocardial infarction (p. 1257.1); it is also of benefitin the
initial treatment of acute ischaemic 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 weat
thrombotic symptoms associated with antiphospholipid
syndrome, such as occurs in patients with SLE (p. 1613.3),
and has been recommended for prophylactic use in
pregnant patients with antiphospholipid antibodies who
are at risk of fetal loss. The thrombolytic action of aspirin
has also led to its use in thrombotic thrombocytopenic
purpura (see Thrombotic Microangiopathies, p. 1159.1).
Aspirin provides a modest reduction in risk of pre-
eclampsia and its complications (see Hypertension,
p. 1251.1) and is recommended in some women.

It is of value for the prevention of cardiovascular events
in patients at high risk, induding those with stable or
unstable angina. current or previous myocardial
infarction, ischaemic stroke, or transient ischaemic
attack®? (see Cardiovascular Risk Reduction, p. 1246.1).
It has also been used in the long-term management of
atrial fibrillation (see Cardiac Arthythmias, p. 1266.1) for
the prevention of stroke in patients with
contra-indications to warfarin or if there are no other
risk factors for stroke.

The value of aspirin for primary prevention of
cardiovascular events, particularly myocardial infarction
and stroke depends upon the accurate estimation of
overall cardiovascular risk but routine use is probably not
justified in healthy individuals.”'? Published evidence of
unequivocal benefit with low-dose aspirin in such
patients is lacking; furthermore, there is an increased risk
of gastrointestinal haemorrhage with long-term trear-
ment.

Although evidence suggests aspirin may provide some
protection against venous thromboembolism (p. 1274.1) in
hospitalised patients, anticoagulants are preferred since
they are much more effective. However, it is
recommended for use in preventing thrombotic
complications associated with procedures such as
angioplasty and coronary bypass grafting (see Reperfu-
sion and Revascularisation Procedures, p. 1259.2).
Aspirin has been given as an adjunct to patients with

p. 1264.3) .is also still to be firmly established. It is
usually recommended as an adjunct in patients with
other risk factors. Aspirin alone may be considered in
patients with bioprosthetic valves who do not require

anticoagulation.
Several pharmacological studies have attempted to find a
dose of aspirin that would inhibit synthesis of platelet
thromboxane A, while sparing the effect on prostacyclin
production!* !¢ but it has been pointed out® that in patients
with vascular disease accompanying or caused by
endothelial dysfunction, such as in atherosclerosis, a

-selective sparing of vascular prostacyclin production may

not be obtained at any effective antiplatelet dose. However.,
the dlinical relevance of inhibiting the synthesis of
prostacyclin may have been exaggerated.!” Experimental
evidence indicates that aspirin is thrombogenic only at

extremely high doses (200 mgrkg),

far exceeding the

minimum dose required to inhibit prostacycdin production.
Also aspirin is clinically effective as an antithrombotic drug
at doses that inhibit the synthesis of prostacyclin. Further
support for the lack of importance of inhibition of
prostacyclin synthesis comes from epidemiological studies
in patients with arthritis given large doses of aspirin and
patients with congenital cyclo-oxygenase deficiency;
neither of these groups of patients have experienced an
excess of thrombotic episodes.

In a meta-analysis conducted by the Antithrombotic

Trialists’ Collaboration® daily doses of 75 to 325mg
appeared to be equally effective for their antiplatelet effect;
doses greater than 500 mg did not appear to be superior and
caused more gastrointestinal adverse effects. Whether doses
less than 75mg offer the same efficacy with reduced
gastrointestinal toxicity is unknown (see Effects on the
Gastrointestinal Tract, p. 24.3). The meta-analysis con-
cluded that for the long-term prevention of serious vascular
events in high-risk patients, a daily dose of aspmn in the
range of 75 to 150 mg should be effective; if an di
effect is required as in the initial treatment of acute
myocardial infarction, acute ischaemic stroke, or unstable
angina, a loading dose of 150 to 300 mg may be given. Other
analyses'® have made similar dose recommendations.
However, another review'® has suggested that doses as
low as 75 or 80 mg daily may be inadequate for the primary
prevention of stroke and myocardial infarction; it was
considered that the most appropriate dose of aspirin for
primary prevention was 160mg daily. Aspirin should be
chewed or dispersed in water; chewing a tablet of aspirin
ensures that some buccal absorption occurs.

The use of aspirin in children is limited because of the
risk of Reye’s syndrome (see under Adverse Effects, p. 25.3);
however, it may be specifically indicated in those at risk of
clot formation after cardiac surgery or for the prophylaxis of
stroke in high-risk children. The BNFC has suggested oral
doses of 1 to 5mg/kg (up to a usual maximum of 75 mg)
once daily in neonates and children up to 12 years of age;
older children may be given 75 mg daily.

1.

2.

3.

@

19. Dalen JE. Aspirin to prevent heart attack and stroke: what's the right
dose? Am J Med 2006; 119: 198-202.

Behget's syndrome. For reference to the use of aspirin in
the management of vasculitic symptoms of Behget’s

syndrome, see p. 1601.1.

Cataract. Evidence to support or disprove the hypothesis
that aspirin has a protective effect against cataract forma-
ton is cousidered inconclusive. A study in the USA in
over 22000 males concluded that low-dose aspirin

(325mg on alternate days) for 5 years was unlikely to

have a major effect on cataract formation but that a
slightly decreased risk for cataract extraction could not be
excluded.! In a later study? in the UK ophthalmic exami-
nation of over 1800 patients who were receiving 300 mg
to 1.2g of aspirin daily for wansient ischaemic attacks
failed to confirm any protective effect. Re-analysis’ of the
results of the original US study identified additional cases
of cataract formation or extraction although these cases
did not affect the overall conclusions of the original study.

However, when the study patients were followed up over
15 years, observational data* suggested that the use of
low-dose aspirin may. in fact, increase the risk of cataract

development. It was considered that further studies were
needed to establish the role of long-term aspirin in catar-
act prevention.

1. Seddon JM, et al. Low dose aspirin and risks of cataract in a randomised
wrial of US physiclans. Arch Ophthaimol 1991: 109: 252-5.

2. UK-TIA Study Group. Does aspirin affect the rate of cataract formation?
Cross-sectional results during a randomised double-blind placebo
controlled trial to prevent serious vascular events, Br J Ophthalmol 1992;
76: 259-61.

. Christen WG, et al. Low-dose lsplrln and nsk ol cataract and subtypes in
a jzed trial of U.S. i ic Epiderniol 1998; 5: 133~
4.

4. Christen WG, et al. Aspirin use and risk of cataract in posttrial follow-up

of Physicans’ Health Study L Arch Ophthalmol 2001; 119: 405-12.
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. US Preventive Services Task Force. Aspirin for the p ion of

cetamol,
NSAIDs are the main antipyretics used. However, salicy-
lates are generally contra-indicated for the management of

Drugs such as aspirin and other NSAIDs

that inhibit prostaglandin production through inhibition
of cyclo-oxygenase are effective drugs in the treatment of
dysmenorrhoea (p. 8.2).

Fever. Methods for controlling fever (see p. 11.3) indude

the use of antipyretics and/or physical cooling methods

(although the value of the latter is questionable). Para-
salicylates such as aspirin, and some other

fever in children because of the possible link between

their use and the development of Reye's syndrome (see

under Adverse Effects, p. 25.3).

Headache. Aspirin is often used for the symptomatic
- reatment of various types of headache including migraine

(see p. 670.3) and tension-type headache (see p. 671.3}.
Aspirin given at the onset of symptoms can successfully
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 anad efferves-
cent preparations and compound preparations containing
drugs such as metoclopramide which relieve gastric stasis
have been advocated.
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peripheral arterial thromboembolism (p. 1273.3) to prevent
propagation of the clot and also to prevent postoperative
complications. Antiplatelet therapy is recommended as
part of aggressive cardiovascular risk reduction measures
in patients with peripheral arterial occlusive disease
(p. 1272.3), although a meta-analysis'* of small and
short-term studies did not find a statistically significant
benefit (i.e. 12% relative risk reduction) of its use on
cardiovascular events when compared with placebo or
dipyridamole.

The benefit of aspirin for the primary prevention of
cardiovascular events in patients with diabetes mellitus
and who .have no other cardiovascular risk factors
remains to be determined. Use may be recommended in
those at increased risk (see Diabetes-associated Cardio-
vascular Disease, p. 465.3 for further details).

The value of adding aspirin to anticoagulants for the
prophylaxis of thromboembolism in patients with
prosthetic heart valves (see Valvular Heart Disease,
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Kawasaki disease. Aspirin has been given in regimens
with normal immunoglobulins to children with Kawasaki
disease (p. 2405.2) because of its anti-inflammatory.
antipyretic, and antiplatelet activity.'*

The usual practice is to use an anti-inflammatory
regimen until the fever 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
untii the patient is afebrile or for the first 14 days after the
onset of symptoms. Once fever and signs of inflammatory
disease resoive, the aspirin dose is reduced to 2 to 5mg/kg
daily (neonates may be given 5 mgrkg daily) as a single dose
for its antiplatelet effect. Aspirin may be stopped 6 to 8
weeks after the onset of iliness but is usually continued for
atleast one year if coronary abnormalities are present and is
continued indefinitely if coronary aneurysms persist.
Similar 3.4 are used in the USA although the initial

18. Campbell CL. ¢t al. Aspirin dose for the p of cai
disease: a systematic review. JAMA 2007; 297: 2018-24.

The symbol t denotes a preparation no longer actively marketed

dose of aspirin is more usually 80 to 100 mg/kg daily.
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Despite this widespread use the optimum dose and
duration of treatment have not been clearly established, and
the value of aspirin in the initial management of Kawasaki
disease has been questioned. In a meta-analysis’® fever
duration was significantly shorter in these on high-dose
aspirin; however, other studies® have not shown such a
benefit. Meta-analyses®” have also shown that the
incidence of coronary artery abnormalities is not
significantly different for regimens using high ({over
80mg/kg daily) or low doses of aspirin. Furthermore, 2
retrospective study® suggested that aspirin use (irrespective
of dose) in the acute phase of the disease may be
unnecessary as its addition to immunoglobulin treatment
had no effect on the rate of coronary artery abnormalities. A
more recent review® found that evidence from comparative
studies failed 1o show that aspirin reduced the rate of
coronary artery abnommalities; a lack of good quality
randomised controlled studies prevented any recommenda-
tions on the use of aspirin in the treatment of Kawasaki
disease.
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leg vkers. A 4-month placebo-controlled study! in 20
patients suggested that aspirin 300 mg daily aided healing
of chronic venous leg ulcers; the mechanism of action was
unclear.? However, the validity of the findings has been
challenged.? The 1t of leg ulcers is discussed on
p. 16%90.1.

1. Layton AM, «f al. Randomised trial of oral aspirin far chronic venous leg
ulcers. Lancet 1994; 344: 164-5.

2. Dbbotson SH, et al. The effect of aspirin on haemostatic activiry in the
oeamment of chronic venous leg ulceration. Br J Dermatof 1995; 132:
422-6.

3. Ruckley CV. Prescont RJ. Treatment of chronic leg uicers. Lancet 1994;
344: 151213,

Malignant neoplasms. For references to studies suggesting
that regular use of aspirin and other NSAIDs may reduce
the risk of developing malignant neoplasms of the gastro-
intestinal tract, see under NSAIDs, p. 104.1.

Myeloproliferative disorders. Aspirin in low doses may be
used to provide symptomatic relief for erythromelalgia
(burning pain and erythema of the hands and feet) in
patients with polycythaemia vera (p. 695.2) and primary
thrombocythaemia (p. 695.2).

Pain. Aspirin, along with other NSAIDs and paracetamol,
may be used for treating mild or moderate pain (see
Choice of Analgesic, p. 4.2) and is also used in moderate
or severe pain to potentiate the effects of opioids. Tt is sui-
table for use in acute or chronic pain. Aspirin should not
be used for pain relief in children because of its association
with Reye’s syndrome (see under Adverse Effects,
p. 25.3).

Dependence and tolerance are not a problem with
non-opioid analgesics such as aspirin, but there is a ceiling
of efficacy, above which increasing the dose has no further
therapeutic effect.
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Rheumatic disorders. Aspirin was once widely used in the
treatment of rheumatoid arthritis (p. 13.2) but has been
superseded by better tolerated NSAIDs; however, juvenile
idiopathic arthritis (p. 12.1) including Sull's disease are
among the limited number of indications for aspirin use in

All cross-references refer to entries in Volume A

children. The American Hospital Formulary Service® suggests
that children weighing 25kg or less may be given an initi-
al oral dose of 60 to 130 mg/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? daily may be
given in divided doses. The usual maintenance dose is 80
to 100 mg/kg daily although up to 130 mgrkg daily may be
required in some children; however, because of the risk of
toxidity, it is recommended that children weighing over
25kg should not receive doses of 100mg/kg daily or
above.

1. McEvoy GK (ed}, AHFS Drug Information. online] Bethesda. MD:

American Society of Health-Sysiermn Pharmacists. Available at: hup://
www.medicinescomplete.com {accessed 13/01/10)

Adverse Efects and Treatment

Aspirin has many properties in common with the
non-aspirin NSAIDs, the adverse effects of which are
described on p. 104.3,

The most common adverse effects of therapeutic doses of
aspirin are gastrointestinal disturbances such as nausea,
dyspepsia. and vomiting. Gastrointestinal sympioms may be
minimised by giving aspirin with food. Irriation of the
gastric mucosa with ervsion, ulceration, hacmatemesis, and
melaena may occur. Histamine H;-aniagonists, prowon
pump inhibitors, and prostaglandin analogues such as
misoprostol may be used in the management of NSAID-
i induced ulceration (see Peptic Ulcer Disease. p. 1816.2),
i including that caused by aspirin. Slight blood loss, which is
often asymptomatic, may occur in about 70% of patienis; it
is not usually of clinical significance but may, in a few
patients, cause iron-deficiency anaemia during long-term
therapy. Such occult blood loss is not affected by giving
aspirin with food but may be reduced by use of enteric-
coated or other modified-release tablets, H;-antagonists, or
high doses of antacids. Major upper gastrointestinal
bleeding occurs rarely.

Some persons, especially those with asthma, chronic
urticaria, or chronic rhinitis, exhibit notabie hypersensi-
tivity 1o aspirin {see also p. 25.2), which may provoke
reactions including wurticaria and other skin ecruptions,
angioedema. rhinitis, and severe, even fatal, paroxysmal
bronchospasm and dyspnoea. Persons sensitive to aspirin
often have cross-sensitivity to other NSAIDs.

Aspirin increases bleeding time, decreases platelet
adhesiveness, and. in large doses, can cause hypopro-
thrombinaemnia. It may cause other blood disorders,
including thrombocyiopenia.

Aspirin and ather salicylates may cause hepatotoxicity,
particularly in patients with juvenile idiopathic anthritis or
| other connective tissue disorders. In children the use of
aspirin has been implicated in somec cases of Reye's
syndrome, leading to severe restrictions on the indications
for aspirin therapy in children. For further details, see
Reye’s Syndrome, p. 25.3.

Aspirin given rectally may cause local irritation:
anorectal stenosis has been reported.

Mild chronic salicylate intoxication, or salicvlism, usually
occurs only after repeated use of large doses. Salicylism can
also occur following excessive topical application of
salicylates. Symptoms include dizziness, unnitus, dealness,
sweating, nausea and vomiting, headache, and confusion,
and may be controlled by reducing the dosage. Tinnirus can
occur at the plasma concentrations of 150 to 300 micro-
grams/mL required lor optimal anti-inflammatory activity:
more serious adverse cffects occur at concentrations above
300 micrograms/mL. Symptoms of more severe intoxication
or of acute poisoning following overdosage include
hyperventilation, fever, restlessness, ke1osis, and respiratory
alkalosis and metabolic acidosis. Depression of the CNS may
lead to coma:; cardiovascular collapse and respiratory fajlurs
may also occur. In children drowsiness and metabolic
acidosis commonly occur: hypoglycaemia may be severe.

In acute oral salicylate overdosage the UK National
Poisons Information Service {NPIS) recommends that an
oral dose of activated charcoal be given if the patient is
suspected of ingesting more than 125 mg/kg of salicylate or
any amount of methyl salicylate, within 1 hour of
presentation. Activated charcoal not only prevents the
absorption of any salicylate remaining in the stomach but
also aids the climination of any that has been absorbed.
Gastric lavage should be considered in patients who have
ingested more than 500 mg/kg of salicylate within I hour of
presentation.

Measurement of plasma-salicylate concentration should
be carried out in patients who have ingesied more than
125 mg/kg of aspirin, or any amount of methyl salicylate or
salicylamide, although the severity of poisoning cannot be
estimated from plasma concentrations alone. Absorption of
aspirin can be delayed by reduced gastric emptying,
formation of concretions in the stomach, ot as a result of
ingestion of enteric-coated preparations. In consequence,

plasma concentrations should be measured at least 2 hours
| (symptomatic patients) or 4 hours (asymptomatic patients)

I
|
i
i

after ingestion and repeated 2 hours Jater. A second dose >f
activated charcoal may be given to those whose plasmi-
salicylate concentration continues to rise or those who ha e
ingested enteric-coated preparations. If necessary, measut :-
ments should be repeated every 3 hours until te
concentrations fall.

Fluid and electrolyte management is essential to corre t
acidosis, hyperpyrexia, hypokalaemia, and dehydratio.
Intravenous sodium bicarbonate is given to enhane
urinary salicylate excretion if plasma-salicylate concenir i-
tions exceed 500 micrograms/mL {350 micrograms/mL n
children). Haemodialysis or haemoperfusion are al o
effective methods of removing salicylate from the plasma.
The BNF considers haemodialysis the method of cheice :n
severe poisoning; it should be seriously considered when
the plasma-salicylate concentration is more than 700 micro-
grams/mL or if there is severe metabolic acidosis. Vulnerab e
patients such as children {aged under 10 years) or the
elderly (aged over 70 years) may require dialysis at an
earlier stage.
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Effects on the blood. Although it has beneficial effects a1
platelets, aspirin can cause adverse hlood effects. An ind -
cation of this tuxicity is given by an early reference! 1)
reports submitted to the UK CSM. There were 787 repor s
ol adverse reactions tw aspirin reporied 0 the CSit
between June 1964 and January 1973. These included 95
reports of blood disorders (17 (atal) including thrombocy -
topenia (26 2 fatal), aplastic anaemnia (13; 7 fatal), ani
agranulocytosis or pancytopenia (10; 2 {atal). Aspirin has
also been associated with haernolytic anacmia in patients
with G6PD deficiency.?
1. Cuthbert MF. Adveree reactiung 1o non-steroidal antichcumatic drog .
Curr Med Res Opon 1974: 20 600
2. Magee P. Bedley L. Urug-induced bluod dvicrasias. Pharm 11991, 24+
396-7.

Effects on the cardiovascular system. Salicyiate poisonin 3
may result in cardiovascular coliapse but details of such
cases have not been widcly reported. In 2 patients with
salicylate intoxicalion asystole develuped after intravenous
diazepam.' It was suggested that diazepam-induced respir-
atory depression alfecied the acid-base balance so that th:
concentration of non-ionised membranc-penetrating frac-
tion of salicylate was increased. Fatal aspirin intoxication
in a 5-year-old child was marked by hypotension ani
rapidly progressive cardiac symptoms including ventricula-
tachycardia and AV bluck.® Extensive myacardial necrosis
was found at autopsy.
For reference to the cflects of aspirin on blood pressure
compared with other NSAIDs, sec p. 105.1.
L. Berk WA, Andersen JC. Salicylaie-associated asystole: report of two
cases. Am J Med 1909: 86: 505-6
2. Peda-Alonso YR. et al. Aspicin intoxication i 3 child associated with
myocardial necrosis: is this a drug-related lesion Pediarr Dev Patho! 2003
6: 342-7.

Effects on the gastrointestinal tract. Clinical and epide
miological evidence suggests that aspirin produces dose
relaed gastrointestinal toxicitv'? that is sometimes, bu
rarely, fatal.2 Meta-analysis® suggests that the risk of gas
rrointestinal bleeding is not significantly lowered with the
use of oral low-dosc aspirin (less than 300mg daily). #
systematic review® of observational cepidemiologic studie:
also concurred with this finding. Another systematic
review’ of randomised. conirolled studies tound tha
although low-dose aspirin (up 10 325mg daily) increasec
the risk of major bleeding including gastrointestinal bleed-
ing by twofold when compared with placebo, the actua
tisk of bleeding was modest; for every 833 patients taking
low-dose aspirin for cardiovascular prophylaxis only )
additional major bleeding episode will occur annually. Ir
a population-based study,® the annual excess risk of upper
gastrointestinal complications was about an exwra 5 case:
per 1000 patients: however, the excess risk varied with
underlying gastrointestinal risk {actors such as old age anc
might excced an extra 10 cases per 1000 patients in a
higher-risk group comprising over 10% of aspirin users. It
has been suggested that very small doses of aspirin car
produce prophylactic benefits in cardiovascular disease
without the risk of gastrointestinal toxicity,” although
others have reported gastric injury even with doses of
10 mg daily.®

There appears to be no convincing evidence thar the risk
of major gaswrointestinal bleeding assuciated with a 75-mg
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dose is reduced by using enteric-coated or modified-release
formularions rather than soluble aspirin,>#® although
individual studies have reported a reduction in acute
mucosal injury with enteric coating.'®
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 drugs consistently associate aspirin with the most
severe lesions.! Gastric mucosal injury can occur even with
cutaneous application.!!
1. Graham DY, Smith JL. Aspirin and the stomach. Aun Intert Med 1986;
104: 390-8.
2. Roderick PJ, & al. The gastrointestinal toxicity of aspirin: an overview of
randomised conwolled trials. Br J Clin Pharmacol 1993; 35: 219-26.
3. Derry S, Loke YK. Risk of gastrointestinal haemorrhage with long term
use of aspirin: meta-analysis. BMJ 2000; 321: 1183-7.
4. Garcia Rodriguez LA, et al. Association between aspirin and upper

i i icati review of epidemiologic
studies. Br J Clin Pharmacol 2001: 52: 563-71.

5. McQuaid KR, Laine L. Sy ic review and lysis of adverse
evens of low-dose aspirin and dopidogrel in randomized controlled
trials, Am J Med 2006; 119: 624-38.

6. Herndndez-Diaz S, Garda Rodriguez LA. Cardioprotective aspirin users
and their excess risk of upper gastrointestinal complicarions. BMC Med
2006: 4: 22. Available at: hup://www.biomedcentral.com/content/pdf/
1741-7015-4-22.pdf (accessed 11/12/06)

7. Lee M, etal. Dose effects of aspirin on gasuric prostaglandins and stomach
mucosal injury. Ann Intern Med 1994; 120: 1849,

8. Cryer B, Feldman M. Effects of very low dosc daily. long-term aspirin
therapy on gastric, and rectal p in levels and on
mucosal injury in healthy humans. Gastroentersiogy 1999; 117: 17-25
Anonymous. Which prophylactic aspirin? Drug Ther Bull 1997; 35: 7-8.

. Cole AT, & al. Protection of human gastric mucosa against aspirin—
enteric coating or dose reduction? Aliment Pharmacol Ther 1999; 13: 187~
93.

11. Cryer B, &t al. Effects of cutaneous aspirin on the human stomach and

duod Proc Assoc At Physicic 1999; 111: 448-56.
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Effects on hearing. Studies have shown that tinnitus
develops at serum-salicylate  concentrations above
200 micrograms/mL.! However, there appears to be con-
siderable intersubject variation in the response of the ear
10 salicylate;? tinnitus may occur at lower concentrations,
whereas patients with pre-existing hearing loss may not
have tinnitus despite serum-salicylate concentrations of
311 to 677 micrograms/mL.' A graded increase in intensity
of ototoxicity with increasing salicylate dose and plasma
concentration has been shown.? For example, at an aver-
age total plasma-salicylate concentration of 110micro-
grams/mL, the hearing loss at any given frequency was
about 12 decibels; such a deficit might be relevant to
patients with pre-existing hearing impairment.2

1. Mongan E, eral. Tinnitus as an indication of therapeutic serum salicylate

levels. JAMA 1973; 226: 142-5.

2. Day RO. et al. C i for salicylate-
induced in normal BrJlin 1989; 28:
695-702.

Effects on the kidneys. Although abuse of combined
analgesic preparations containing aspirin has been impli-
cated in the development of analgesic nephropathy, kid-
ney damage associated with the therapeutic use of aspirin
alone appears to be comparatively rare. Many studies
have failed to find an increased risk of renal damage in
patients taking aspirin.'*?

I. New Zraland Rheumatism Association Study. Aspirin and the kidney.
BMJ 1974; 1: 593~6.

2. Walker BR, er al. Aspirin and renal function. N Engl J Med 1977; 297:
1405.

3. Akyol SM. ¢ a!. Renal function after proloniged consumption of aspirin.
BM. 1982; 284: 631-2.

4. Bonney SL, ef al. Renal safety of two analgesics used over the counter
ibuprofen and aspirin. Clin Pharmacol Ther 1986: 40: 373-7.

5. Sandler DP. e al. Analgesic use and chronic renal disease. N Engl J Med
1989: 320: 1238—43.

6. Pommer W, cf al. Regular analgesic intake and the risk of end-stage renal
fatlure. Am J Nephrol 1989; 9: 403-12.

7. Dubach UC, et al. An epidemialoglc study of abuse of analgesic drugs:
eflects of phenacetin and salicylate on mornality and cardiovascular
morbidity (1963 10 1987). N Engl J Med 1991: 324: 155-60.

8. Perneger TV, o al. Risk of kidney faiture associated with the use of

i aspirin, and ! \j y drugs. N
Engl J Med 1994: 331: 1675-9,

9. Rexrode K, ef al. Analgesic use and renal function in men. JAMA 2001;

286: 315-21.

Effects on the liver. Aspirin-induced hepatic injury is gen-
erally mild and manifests as a mild to moderate elevation
in aminotransferase values; however, there is a risk of
severe liver injury.! One review? reported an increase in
aminotransferase values in 59 of 439 patients given
aspirin; the increase was considered to be probably related
to aspirin in 23. Hepatotoxicity appears to be correlated
with serum-salicylate concentrations greater than
150 micrograms/mL and with active rheumatoid disease.
Aspirin-induced liver injury is usually reversible on stop-
ping the drug.?
See also under Reye’s Syndrome, below.
1. Lewis JH. Hepatic toxiclty of nonsteroidal anti-inflammatory drugs. Clin
Pharm 1984; 3: 128-38.
2, Freeland GR. er al. Hepatic safety of two analgesics used over the
counter: ibuprofen and aspirin. Clin Pharmacol 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

waoman after taking an aspirin-containing powder for a
migraine.! The woman had swallowed the powder undis-
solved rather than adding to water.

1. Dellinger T™, Livingston HM. Aspirin bumn of the oml cavity. Amn
Pharmacother 1998; 32: 1107.

Hypersensitivity. The main clinical features of patients
who have aspirin hypersensitivity include middle-age,
female gender, diagnoses of asthma or rhinitis, a personal
or family history of atopy, and a history of nasal polyps.'?
Aspirin sensitivity occurring with asthma and nasal polyps

‘has been referred to in some reports as the ‘aspirin triad”.

Other sensitivities often found concomitantly include
allergy to food dyes such as tartrazine 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
review? 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
was only 2.7% in adults and 2% in children. In another
study® using data from patient questionnaires the
prevalence of aspirin-induced asthma was 10 10 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 NSAIDs. In a systematic
review® cross-sensitivity to other non-selective NSAIDs
(ibuprofen, diclofenac, and naproxen) occurred in over
90% of those patients with aspirin-induced asthma. A
review of the literature® found little evidence of cross-
reactivity with selective cyclo-oxygenase-2 (COX-2) inhi-
bitors and aspirin particularly in patiemis with aspirin-
induced asthma; however, although there have been
isolated reports of asthma in such patients after taking
celecoxib or rofecoxib. About 4% of patients with 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%.>
Based on these figures. it is considered that less than 2% of
asthmatic patients would be likely 1o react 1o both
paracetamol and aspirin.

The response to individual NSAIDs is believed to be
closely linked to the extent to which they inhibit
prostaglandin synthesis.*” There may be a dose threshold
below which no detectable symptoms occur and patients
who may be tolerant of regular low-dose aspirin can
develop symptoms when they take larger doses.” Some’ use
a formal challenge with a 300-mg oral dose of aspirin to
confirm a diagnosis of NSAID sensitivity but others®
consider this to be a dangerous technique and use
inhalation of lysine aspirin which they consider to be a safer
and more predictable alternative. Intranasal challenge with
lysine aspirin has also been used.>!¢

I. Kwoh CK, Fcinstein AR. Rates of sensitivity reactions to aspirin:
problems in interpreting the data. Clin Pharmacol Ther 1986; 40: 494~
505.

2. Schiavino D, ef al. The aspirin disease. Thorax 2000; 55 (suppl 2): S66—
569.

3. Jenkins C, et al. Systematic review of prevalence of aspirin induced
asthma and its implications for clinical praciice. BMJ 2004: 328: 434-7.

4. Vally H. er al. The prevalence of aspirin intolerant asthma (AIA) in
Australian asthmatic patients. Thorax 2002; 57: 569-74.

5. Knowles SR, et al. Management options lor patients with aspirin and

i i y drug ivity. Ann Ph hier 2007;

41: 1191-1200.
6. Power L. Aspirin-induced asthma. Br J Anaesth 1993: 71: 619-21.
7. Frew A, Sclected side-ellects: 3. non-steroidal anti-inflammatory drugs
and asthma. Prescribers” J 1994; 34: 74-7.
8. Davies BH. NSAIDs and asthma. Prescribers’ 1 1994; 34: 1634
9. Casadevall J e al. Intranasal challenge with aspirin in the diagnosis of
aspitin intolerant asthma: evaluvation of nasal response by acoustic
rhinometry. Thorax 2000: 55: 921-4.
. Alonso-Llamazares A, ¢f al. Nasal provocation test (NPT) with aspirin: a
sensitive and safe method © diagnose aspicin-induced asthma [AIA).
Allergy 2002; 57: 632-5.

DESENSMSATION.  Successful ~ desensitisation has been
achieved using oral aspirin challenge protocols.' Incre-
mental doses of aspirin (traditionally starting at 30 mg) are
given unil an allergic response occurs; aspirin is readmi-
nistered at the dose that caused the response and again
incremental doses are given until finally a 650-mg dose is
tolerated.!? After desensitisation, an interruption of con-
tinuous aspirin dosage results in the reappearance of sensi-
tivity. Desensitisation has been maintained indefinitely
with as little as 81 mg daily of aspirin.®
1. Asad SI et al. Effect of aspirin in “aspirin sensitive” patients. 8MJ 1984;
288: 745-8.
2. DD. D of aspiri it hmatics: a
therapeutic aliernative? J Asthma 1983: 20: 31-8.
3. Gollapudi RR, ef al. Aspirin sensitivity: implications for patients with
coronary artery disease. JAMA 2004; 292: 3017-23.
4. Cormican LJ, ef al. Improvements in an oral aspirin challenge protocol

=

for the di of aspirin hy ity. Clin Exp Allergy 2005; 35:
717-22. .

5. Pfaar Q, Klimek L Aspirin d in aspirin il update
on current and recent imp . Curr Opin Allergy Clin

Immunal 2006; 6: 161-6.

6. Knowles SR, & al. Management options for patients with aspirin and
i il y drug itvity. Ann Ph 2007;

41: 1191-1200.

Hypoglycaemia. A review of the literature! on drug-
induced hypoglycaemia highlighted the fact 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-diabetic subjects alike, opinion on the dinical signifi-
cance of this effect varies. Salicylates have been implicated
in a few cases of hypoglycaemia in adults' and some? sug-
gest that patients with renal impairment or those receiving
large doses, such as in the treatment of rheumatoid arth-
ritis, may be at risk. Hypoglycaemia has been reported in a
patient with renal failure after excessive application of a
topical preparation containing salicylic add.’

. Selizer HS. Drug-induced hypoglycemia: a review of 1418 aases.

Endocrinol Metab Clin North Am 1989; 13: 163-83,
2. PanditMK, etal. Drug-induced disorders of glucose tolerance. Ann Intern
Med 1993; 118: 529-39.

3. RaschkeR. er al. Refractory hypoglycemia secondary to topical salicylate
intoxication. Arch Intern Med 1991; 151: 591-3.

Reye’s syndrome. Reye’s syndrome is a disorder charac-
terised by acute encephalopathy and fatty degeneration of
the liver. Tt occurs almost exdusively in young children
although cases have been seen! in patients over the age of
12. Many factors may be involved in its aetiology but it
typically occurs after a viral infection such as chickenpox
or influenza and may be precipitated by a chemical trigger.
Several large studies, as well as individual case reports,
have found a link between Reye’s syndrome and the prior
ingestion of aspirin;?7 the evidence for other salicylates
could not be adequately evaluated.* More recently, in-vitro
studies have shown biological plausibility for the role of
aspirin in the development of Reye’s syndrome.®

Although a causal relationship remains to be established,
the use of aspirin and other acetylated salicylates as
analgesics or antipyretics is generally considered
contra-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 fever or
viral infection 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.) Same 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

- (for 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
between Reye’s syndrome and the use of antiemetics,
phenothiazines, and some other antihistamines, but their
conclusions have been criticised.!" More recently, others'?
have suggested that Reye’s syndrome was caused by a viral
mutation or the result of misdiagnoses of metabolic
disorders but again these conclusions have been ques-
tioned.*"

. Hali $M, Lynn R. Reye’s syndrome. N Engl J Med 1999; 341: 845-6.

2. Waldman RJ. ef al. Aspirin as a risk factor in Reye’s syndrome. JAMA
1982: 247: 3089-94.

3. Halpin TJ, et al. Reye’s syndrome and medication use. JAMA 1982; 248:
687-91.

4. Hurwitz ES. et af. Public health service study of Reye's syndrome and
medications: report of the main study. JAMA 1987; 257: 1905-11.

5. Hall SM, et al. F issi ipyretics in Reye’s sy . Arch Dis
Child 1988: 63: 857—66.

6. Glasgow JFT. Reye’s syndrome: the casc lor a causal link with aspirin.
Drug Safely 2006 29: 1111-21.

7. Schebr K. Aspirin and Reye syndrome: a review of the cvidence. Pediatr
Drugs 2007; 9: 195-204.

8. MHRA. Aspirin and Reye’s syndrome: questions and answers (issued 4th
April. 2003). iable at: http://www.mhra.gov.uk ideplg?
IdcService=GET_FILE&-dDocName=CONOI9512& RevisionSelection-
Method=LatestReleased (accessed 29/11/06)

9. MHRA. Press release: new advice on oral salicylace gels in under 165
(issued 23rd April, 2009). Available at: hup://www.mhra.gov.uk/
NewsCentre/Pressreleases/CON044014 (accessed 24/04/09)

. Casteels-Van Daele M, Eggermont E. Reye's syndrome. BMJ 1994; 308:
919-20.

11. Hall SM. Reye’s syndrome. BMJ 1994: 309: 411.

12. Orlowski JP, et al. Is aspirin a cause of Reye's syndrome? A case against.
Drug Safety 2002; 25: 225-31.

. Waller P, Suvarna R. [s aspirin a cause of Reye's syndrome? Drug Safety
2004; 27: 71-3.

s

w

Precautions

Aspirin has many properties in common with the
non-aspirin NSAIDs, the precautions of which are des¢ribed
onp. 107.1.

Aspirin should be used cautiously, if 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 with
gout (since low doses increase urate concentrations).
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Aspirin should be used with caution in patients with
asthma or allergic disorders. It should not be given to
patients with a history of sensitivity reactions to aspirin or
other NSAIDs, including those in whom attacks of asthma,
angioedema, urticaria, or rhinitis have been precipitated by
such drugs (for further details of risk factors see
Hypersensitivity under Adverse Effects, p. 25.2).

Caution is necessary when renal or hepatic function is
impaired; aspirin should be avoided in severe renal or
hepatic impairment. Aspirin should be used cautiously in
dehydrated patients and in the presence of uncontrolled
hypertension.

High doses may precipitate acute haemolytic anaemia in
patients with G6PD defidency. Aspirin may interfere with
insulin and glucagon control in diabetics (see Hypoglyc-
aemnia under Adverse Effects, p. 25.3).

The use of aspirin in children is exiwremely limited
because of the risk of Reye’s syndrome (see under Adverse
Effects, p. 25.3, and Uses and Administration, p. 22.3).

Although low-dose aspirin might be used in some
pregnant patients, analgesic doses of aspirin should not be
used at term as they may be associated with delayed onset
and prolongation of labour and with maternal and neonatal
bleeding. High doses may cause closure of fetal ductus
arteriosus in utero and possibly persistent pulmonary
hypertension in the newborn (but see Pregnancy, below);
kernicterus may occur in jaundiced neonates.

Continuous prolonged use of aspirin should be avoided
in the elderly because of the risk of gastrointestinal bleeding.

Aspirin should be stopped several days before scheduled
surgical procedures (see below).

Aspirin and other salicylates can interfere with thyroid
function tests.

Breast feeding. The American Academy of Pediatrics' con-
siders that salicylates should be given with cauton 10
breast-feeding mothers, since aspirin has been assodated
with metabolic acidosis in the infant.? The BNF also
recommends that aspirin should be avoided in breasi-feed-
ing mothers because of the possible risk of Reye’s
syndrome in nursing infants; they also advise that infants
with neonata! vitamin K defidency may be at risk of
hypoprothrombinaemia after the regular use of high doses
of aspirin in breast-feeding mothers. However, a prospec-
tive study’ found no adverse effects in 15 breast-led
infants whose mothers were receiving aspirin.

1. American Academy of Pediatrics. The wmansfer of drugs and other
chemicals into human milk. Pediatric 2001: 108: 776~89. [Retired May
2010} Correction. ibid.: 1029 Alsa available at: htp://aappolicy

i i di %3b108/3/776 {accessed

g

23/11/06)
2. Clark JB. Wilson WG. A 16-day-old breast-[fed infant with mewabolic
acidosis caused by salicylate. Clin Pediarr (Phila) 198); 20: 534,

For reference to a possible association between aspirin
and other NSAIDs and persisient pulmonary hypertension
of the newborn, and a possible association between simple
analgesics including aspirin and congenital cryptorchidism,
see under NSAIDs, p. 107.2.

Although aspirin has the potential to inhibit uterine
contractions of labour it was considered that intermittent or
low-dose aspirin was unlikely to inhibit cyclo-oxygenase for
long enough to prolong pregnancy or labour.!

See also Surgical Procedures, below.

1. de Swiet M, Fryers G. The use of aspirin in pregnancy. J Obster Gynaecol
1990; 1x 467~82.

2. Slone D, et al. Aspirin and congenital malformations. Lancet 1976: 1:
1373-5.

3. Shapiro S. ef al. Perinatal monality and birth-weight in relation 1o
2spirin taken during pregnancy. Lancer 1976, i: 1375-6.

4. Winship KA, ¢ a!. Maternal drug histories and central nervous system
anomalies. Arch Dis Child 1984; 59: 1052-60.

S. Werler MM, ¢r al. The relation of aspirin usc during the first iimester of
pregnancy to congenital cardiac delecis. N Engl J Med 1989; 321: 1639-
42,

6. Bleyer WA, Breckenridge RT. Studies on the detection of adverse drug
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hemostasis. JAMA 1970; 213: 2049-53.

. Collins E. Turner G. Maternal cifects of regular salicylate ingvstion in
pregnancy. Lancer 1975: ii: 335-7.

8. Imperiale TF. Petrulis AS. A meia-analysis of ow-dose aspirin lor the
prevention of pregnancy-induced hypertensive disease JAMA 1991
266: 2614,

9. lauden KA, et a/. Neanatal plaelet reactivity and serum thromboxane
B production in whole blond: the effect of maternal low duse aspirin. 8r
J Obstet Gynaceol 1994; 103: 203-8.

10. Dasari R. ¢t al. Elfeqt of inaternal low dose aspirin on nconata platelet
function. Judian Pediatr 1998: 3%: 507-11.

11. Sibal BM. ot ai. Prevention ol preeclampsiz with low-dose aspirin in
healthy, nulliparous pregnant women. N Engl J #ed 1993:329: 1213-18.

12. Hamid R, e al. Low dose aspirin in woren with raised matemal serum
alpha-fetoprotein and abnormal Dappler waveform paiterns from the
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Resistance. Some patients given aspirin for the managc-
ment of cardiovascular disease do not respond 1o treat-
ment, a phenomenon that has been described as aspirin
resistance. At present, aspirin resistance is poorly under-
stood and further studies are needed to deline it.
References
t. Sanderson S. ¢ al. Narrative review: aspirin resistance and its clinical
implications. Ann Interm Med 2005, 142: 370-80.
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morbidity: systematic review and meta-analysis. BAMJ 2008; 336: 195-8.
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13939,

Porphyric. The Drug Database for Acute Porphyria. com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies aspirin as not por-
phyrinogenic; it may be used as a drug of first choice and
no precautions are needed.’
1. The Drug Database for Acute Porphyria. Available at: hip:/fwwav.
drugs-porphyris.org {accessed 21/10/11)

Pregnoncy. The potential adverse effects of aspirin when
used during pregnancy have been reviewed.! Salicylates
readily cross the placenta and have been shown to be tera-
togenic in animals. Although some studies and anecdotal
reports have implicated aspirin in the formation of conge-
nital abnormalities, most large studies** have failed 10
find any significant risk or evidence of teratogenicity. Ana-
lysis of data collected by the Slone Epidemiology Unit
Birth Defects Study suggests that use of aspirin during the
early months of pregnancy, when the fetal hearn is devel-
oping, is not associated with an increased risk of cardiac
defects.® The ability of aspirin, however, 1o alter platelet
function may be a potential risk. There have been a few
reports of haemorrhagic disorders in infants whose
mothers had consumed aspirin during pregnancy® and of
salicylate-associated  haemorrhagic complications in
mothers.” However, no clinically significant adverse effects
on maternal or neonatal bleeding or on fetal ductus flow
were reported in a meta-analysis® of 6 controlled studies
which evaluated low-dose aspirin (less than 325 mg daily}
in pregnancy-induced hypertension. Two maore recent pla-
cebo-controlled studies™® have also found no dinically
significant adverse effects on neonatal bleeding with low-
dose aspirin. It appeared that the degree of cydo-oxyge-
nase inhibition produced by aspirin was unlikely to be
great enough 1o cause premature closure of the ductus
arteriosus or to affect the pulmonary biood vessels.! How-
ever, in some studies in patients considered to have high-
risk pregnancies the risk of abruptio placentae!! or conse-
quent perinatal death!? was increased by maternal dosage
with aspirin.

All cross-references refer to entries in Volume A

ol aspirin resi J Am Coll Cardiol 2008; 51: 182943,

Surgical procedures. Aspirin prolongs bleeding time,
mainly by inhibiting platelet aggregation. This effect is
irreversible and new platelets must be released into the
circulation belore bleeding time can return 10 normal.
Therefore aspirin therapy should be stopped several days
before surgical procedures. In some clinical situations,
aspirin may have been given shortly before a surgical pro-
cedure. When emergency coronary bypass surgery is
required for myocardial infarction, most patients would
have received aspirin as part of the initial treatment fur
infarction. Perioperative bleeding, transfusion require-
ments. and surgical re-exploration rates may be increased
when aspirin is given.'! However, some studies*> have
shown that the increase in bleeding is not significant; in
addition, there have been reports that pre-cperative
aspirin may reduce the rate of perioperative myocardial
infarction (with aprotinin),* improve oxygenation.® and
even decrease mortality.>® Desmopressin may reduce the
risk of perioperalive bleeding (see under Haemorrhagic
Disorders, p. 2355.3).

Aspirin is sometimes given during the second and third
trimester for the prevention of pregnancy-induced
hyperniensive disease (see under Hypertension, p. 1251.1).
Studies indicate that when given in a dose of 325 mg daily or
less, clinically significant effects on maternal or neonatal
bleeding do not occur.” Some have suggested that aspirin
therapy may increase the risk of formation of extradural
haematoma thus making epidural anaesthesia inadvisable®
but a subsequent study”® found 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 for nerve blocks or other procedures, may be at
increased risk of developing purpuric rash.'®

It has been suggested that in patients undergoing
dermatological,!! or minor dental'? surgerv, aspirin need
only be stopped before surgery in those patienis with a
prolonged bleeding time, whereas patients with a normal
bleeding time could continue therapy.
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cantinuous epidural block and correlation berween bleeding time a 1d
matemal-neonatal bleeding complications. Am J Obstet Gymecol 19'5:
172: 1553~7.

10. Runcie CJ, ez al. Aspirin and intravenous regionat blocks. Br J Hosp Med
1990; 43: 229-30.

. Lawrence C, ef a/. Effect of aspirin and nonsteroidal antiinflammatory
drug therapy on bleeding complications in dermatalogic surgical
patients. J Am Acad Dermatal 1994, 31: 938-92,

. Madat GA, ¢ al. Minar oral surgery without stapping daily iow-dcse
aspirin therapy: 3 study of $1 patients J Oral Maxitiofuc Sirg 2005; €3:
11625
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Inferactions

Aspirin has many properties in cummon with ilte
non-aspirin NSAIDs, the interactions of which are describe 4
onp. 107.3.

Some of the ellects of aspirin on the gastrointestinal tra 1t
are enianced by alcohol. Use of gold compounds wit2
aspirin may exacerbate aspirin-induced liver damage.

Use of aspirin with dipyridamole may result in a1
increase in plasma-salicylate concentrations. Drugs such . s
metoclopramide in patients with migraine headache resu t
in earlier absorption of aspirin and higher peak plasme-
salicylate concentrations. Metoprolol may also increase
peak plasma-salicylate concentrations. Salicylate intoxice-
tion has occurred in patients on high-dose salicylate
regimens and carbonic anhydrase inhibitors.

Plasma-salicylate concentrations may be reduced by
corticusteroids. This interaction is likely to be important i1
patients receiving high-dose long-term salicylate treatmen .
Convecrsely, salicylate toxicity may occur if corticosteroids
are withdrawn. Also the risk of gastrointestinal bleeding and
ulceration associated with aspirin is increased when used
with corticosteraids. Antacids may increase the excretion cf
aspirin in alkaline urine.

Aspirin may increase the activity of coumarin anticoa-
gulants, sulfonylurea hypoglycaemic drugs. zafirlukas:,
methotrexate, phenytoin, and valproate. Aspirin diminishes
the effects of uricosurics such as probenecid and
sulfinpyrazone. The manufacturer of milepristone advises
of a thearetical risk that prostaglandin synthetase inhibition
by aspirin or NSAIDs may aiter the efficacy of mifepristone.

Usc of aspirin with other NSAIDs should be avoided
because of the increased risk of adverse effects; the
cardioprotective effects of aspirin may be abolished by
ibuprofen and possibly other NSAIDS. Aspirin may decrease
the plasma concentration of some other NSAIDs, for
example, fenbufen, indometacin, and piroxicam.
Refen.nces.

Miners JO. Drug interacrions involving aspirin (acetylsalicylic acid) and
saticylic acid. Clin Phammn:kmn 1989: 17: 32744
2. Abcbe W. Herbal H { for adverse i
analgesic drugs. J Clin Pharm Ther 2002; 27: 391-401.
3. Gaziono JM, Gibson CM. Potential for drug-drug interactions in patient
aking analgesics for mild-to-moderate pain and low-dose aspirin o
cardioprotection. Am J Cardiol 2006; 97: 23-9.

witt

ACE inhibitors. For a discussion of aspirin and othe
NSAIDs reducing the activity of ACE inhibitors, se
p. 1288.3.

Anagrelide. For the potential effect of aspirin in patient:
taking anagrelide, sce p. 2443.1.

Antiepileptics. Aspirin may inhibit the metabolism of val
proate; for further details, see Analgesics, p. 557.2.

Antifungals. Plasma-salicylate concentrations in an 8
year-uld child receiving long-term aspirin therapy fo
rheumatic heart discase were markedly reduced whern
treatment with griseofulvin was started.’ It was suggestec
that griseofulvin might interfere with absorption ot
aspirin.
1. Phillips KR, er al, Griscolulvin significanily d
concentrations. Pediatr Infect Dis J 1993; 12; 350-2.

serum salicylate

Calcium-chonnel blockers. The antiplatelet effects of
aspirin and caldum-channel blockers may be increased
when they are used together; there have been isolated
reports’? of disturbed haemostasis including abnormal
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bruising, prolonged bleeding times, and ecchymosis in
patients taking aspirin and verapamil concurrently.
1. Ring ME, er al. Clinically significant aniiplatelet effects ol calcium-
chanael blockers. J Clin Phamuaw! 1986 26: 719-20.
2. Verzino E, et al. p: pl ion. Ann
28: 536-7.

her 1994;

General anaesthetics. For the effect of aspirin on thioper-
tal anaesthesia, see p. 1919.3.

NSAIDs. It has been suggested that ibuprofen and possibly
other NSAIDs may reduce the cardioprotective effect of
aspirin. A study! involving 7107 patients found that cardi-
ovascular mortality was increased in patients taking low-
dose aspirin for cardiovascular disease when also taking
ibuprofen (adjusted hazard ratio 1.73 times that of patients
not taking ibuprofen). Another study?® found that although
taking low-dose aspirin or NSAIDs alone decreased the
incidence of myocardial infarction, there was a
non-significant increase in the risk of myocardial infarc-
tion when both were taken. Another large study also
found the tisk to be increased in those taking regular
rather than intermittent NSAID treatment with aspirin.?
However, a study* involving 14098 patients concluded
that the risk of myocardial infarction was reduced in
patients taking ibuprofen and aspirin when compared
with those taking aspirin alone. Furthermore, a study® in
70316 patients found that the risk of death in patients
prescribed aspirin and ibuprofen was comparable to that
of patients prescribed aspirin alone or with another
NSAID.

The timing of doses may be important; a study® has
shown that irreversible platelet aggregation occurred when
a single daily dose of ibuprofen was given 2 hours after
aspirin; however, when ibuprofen was given before aspirin
as a single daily dose or given three times daily, platelet
aggregation was reversible which may limit the cardiopro-
tective effects of aspirin.

‘There are limitations to all these studies and further
studies are needed before any recommendations can be
made.” !

\. MacDonald TM, Wei L. Effect of ibuprofen on cardioprotective eftect of
aspirin. Lancet 2003; 361: 5734.

2. Kimmel SE, er al. The effects of i i idal
anti-inflammatory medications on the risk of nonianl myocardial
infarction and their interaction with aspirin. J Anr Coll Cardiol 2004; 43:
985-90.

3. Kun.h T et al. Inhibition of dxmtal bencfits of aspirin on first myocardial
id. fl. drugs. Circulaion 2003;

by

108: 1191-5.

4. Pate! TN. Goidberg KC. Usc of aspirin and ibuprofen compared with
aspirin alone and the risk of myocardial infarction. Ard: Inter Med 2004;
164: 852-6.

S. Curtis JP, ¢t al. Aspirin, ibuprolen, and mortality aker myocardial
infaraion: rewrospective cohor study. BMJZOO) 327: 1322-3.

6. Catella-Lawson F, e al. Cycl and the antj

proportionately with dose. After a 325-mg aspirin dose,
elimination is a first-order process and the plasma-salicylate
half-life is about 2 to 3 hours; at high aspirin doses, the half-
life 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 acidic urine. Renal excretion
involves glomerular filtration, active renal wbular secre-
tion, and passive tubular reabsorption.
Salicylate is removed by haemodialysis.

References.
1. Needs CJ, Brooks PM. Clinical pharmacokinetics of the salicylates. Clin
Pharmacokinet 1985; 10: 164-77.
Preparations
Proprietary Preparafions (details are given in Volume B)

Single-ingredient Preparations. Arg.: Aspirina; Aspirinetas;
Bayaspirina; Cardioaspirina; Desenfriolito; Ecotrin; Geniol Pre-
vencion; Geniol SC sin Cafeina; Lafeaspirina; Nuevapina; Vipir-
ina Ginsex Corazon; Austral: Aspro Protect}: Aspro: Astrix;
Cardiprin; Cartia; Disprin Direct: Disprin; Solprin; Austria: Ace-
kaptont; Aspirin Protect; Aspro; ASS; CorProtect; Herz ASS:
Herzschutz ASS; Thrombo ASS: Thrombostad; Togal Monot:
Belg.: Acenterine; Alka-Seltzer; Asaflow; Aspaxa: Aspirine; Car-
dioaspirine; Cardiphar; Disprilt; Sedergine; Braz.. AAS: Aceti-
cil; Analgesin; Antifebrin; Aspirina; Bufferin; Cardio AAS:
Cimaas; Ecasil; Hipotermalt; Salicetl; Salicil; Salicin; Salipirin:
Salisvit; Salitil; Sifaas; Somalgin; Canad.: Apo-Asa: ASA; Asa-
dolt; Asaph Asatab; Aspergum; Aspirin with Stomach
Guard; Bufferin; Entwophen: Equate Daily Low-Dose; Life
Brand Daily Low Dose ASAt; Lowprin: Novasen; PMS-ASA;
Pro-AAS; Relief ASA; Rivasa; Tri-Buffered ASAY; Chile: Aspiri-
na; Cardioaspirina; Corvasol; Disgren; Ecotrin; Fluicor; Hassa-
pirin; Thrombo AS; China: An Ni Tuo (%JB2); Bamyl (E%
JR): Bayaspirin Protect (FFIBXR); Bo Ji ({835); Jie Ning (/¥
%); Saf Ning (J8F); Shi Tai Le (I83&F); Si Er Li (S/RA)); Xie
Mei Da (Ph#ik); Xin Dong (fR#h); Yixinxue (HAE); Cz
Acylpyrin; Anopyrin; Axanum; Godasal; Denm.: Camylf; Hjer-
dyl; Hjertealbyl: Hjertemagnyly Hjertemin; Idotyly; Magnyl
Fin.: Aspirin Cardio; Aspirin Zipp; Disperin; Primaspan;
Thrombo ASA; Fr.. Aspirine pH8:; Aspirine; Aspirisucretf;
Aspro; Ger.: Acesal; ASS; Axanum; Godamed; HerzASS; Mini
salt; Togal ASS: Gr.: Alka-Selizer N; Apyr; Ascriptin: Bufferin;
Measurin: Neospir; Salospit; Upsalgin-N; Hong Kong: Aspilets;
Astrixt; Bokey: Cardiprin; Disprin; Ecotrint; Glyprin; LAsprint;
Propirin; Uni-Acetilt; Hung.. Aspirin Protect; Astrix; Colfaritt;
Kalmopyrin: India: Alpyrin; ASA; Ascad; Asicom; Aspent:
Aspicott; 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-

Godasal (Togacan): Magnikor (Maruuxop); Polocard {ITonoxapa):
USA: Adprin-B; Arthritis Pain Formula; Ascriptin; Aspergumt;
AspirLow; Bayer Low Aduit Strength; Bufferin; Buffex; Cama
Artheitis Pain Reliever; Easprin; Ecotrin; Emplrin; Extra
Strength Bayer Plus; Genprin; Halfprin; Miniprin; Norwich
Extra Strength; Norwich Regular Strength: Regular Strength
Bayer; St. Joseph Adult Chewable; ZORprin; Verez: Asaprok
Ascriptin; Azacard; Cardipirina; Coraspirina.

Mulsi-ingredient Preparah prep are listed
in Volume B.
Pharmacopoeial Preparations

BP 2014: Aspirin and Caffeine Tablets; Aspirin Tablets; Co-
codaprin Tablets; Dispersible Aspirin Tablets; Dispersible Co-
codaprin Tablets; Effervescent Soluble Aspirin Tabiets; Gastro-
resistant Aspirin Tablets;

USP 36: Acetaminophen and Aspirin Tablets; Acetaminophen,
Aspirin, and Caffeine Tablets; Aspirin and Codcinc Phosphate
Tablets; Aspirin C les; irin  Del. ] Capsules;
Aspirin Dclaycd-rclcasc Tablets; Aspirin Eﬂervcsccnt Tablets for
Oral Sol Aspirin E ded-release Tablets; Aspirin
Suppositories; Aspirin Tablets; Aspirin, Alumina, and Magnesia
Tablets; Aspirin, Alumina, and Magnesium Oxide Tablets;
Buffered Aspirin Tablets; Butalbital and Aspirin Tablets;
Butalbital, Aspirin, and Caffeine Capsules; Butalbital, Aspirin,
and Caffeme Tablel.s, Butalbital, Aspirin, Caffeine, and Codeine
Ph [« Cari dol and Aspirin Tablets; Cariso-
pradol, Aspirin, and Codeme Phosphate Tablets; Orphenadrine
Citrate, Aspirin, and Caffeine Tablets; Oxycodone and Aspirin
Tablets; Pentazocine and Aspirin Tablets; Propoxyphene Hydro-
chloride, Aspirin, and Caffeine Capsules; Propoxyphene
Napsylate and Aspirin Tablets.

Auranofin s, usan, vy

Auranofiing; Auranofina; Auranofine; Auranofinum; Oranofin;
SKF-39162; SKF-D-39162; AypaHodwH.
(1-Thio-B-D-glucopyranosato)(triethylphosphine)gold
2,346-tetra-acetate.

CygHaAUCPS=6785

CAS = 34031-32-8.

ATC — MOICBO3.

ATC Vet — QOMO1(B03.

UNI — 3HO4W2810V.

Uses and Administration

Auranofin is a gold compound with a gold content of about
29%; it has similar actions and uses to those of sodium

in; Indon.: Aptor; Ascardia: Aspilets; Asp ; Astika; Bodr
in; Cardio Aspirin; Contrexyn; Farmasal; Inzanat; Miniaspi;

effects of aspirin. N Engl J Mtd 2001: 345: 1809-17.

7. Ewminan M. Samii A. Effect of ibuprofen on cardioproteciive effec of
aspirin. Lancer 2003; 361: 1558-9.

8. Kimmel SE, Strom BL. Giving aspirin and ibuprofen alter myocardial
infarction. AMJ 2003; 327: 1298-9.

9. Curtis JP, Krumholz HM. The case for an adverse interaction between
aspirin and non-steroidal anti-inflammatory drugs: is it time to believe
the hype? 7 Am Coll Cardiol 2004; 43: 991-3.

10. Cheema AA. Shauld people on aspirin avoid ibuprofen? A review of the

literature. Cardiol Rev 2004; 12: 174-6.
. Corman SL, er af. Impact of nonsteroidal antiinflammatory drugs on the
cardioprotective effeas of aspirin. Amr Pharmacother 2005; 39: 1073-9.

Spironolacfone. For the effect of aspirin in patients taking
spironolactone, see p. 1502.2.

Pharmacokinetics

Aspirin and other salicylates are absorbed rapidly from the
gastrointestinal tract when taken orally but absorption after
rectal doses is less reliable. Aspirin and other salicylates can
also be absorbed through the skin.

After oral doses, absorption of non-ionised aspirin occurs
in the stomach and intestine. Some aspirin is hydralysed to
salicylate in the gut wall. Once absorbed, aspirin is rapidly
converted to salicylate, but during the first 20 minutes after
an oral dose aspirin is the main form of the drug in the
plasma. Aspirin is 80 to 0% bound to plasma proteins and
is widely distributed; its volume of distribution is reported to
be 170mLrkg in adults, As plasma-drug concentrations
increase, the binding sites on the proteins become saturated
and the volume of distribution increases. Both aspirin and
salicylate have pharmacological activity although only
aspirin has an anti-platelet effect. Salicylate is extensively
bound to plasma proteins and is rapidly distributed to all
body parts. Salicylate appears in breast milk and crosses the
placenta.

Salicylate is mainly eliminated by hepatic metabolism;
the metabolites include salicyluric acid, salicyl phenolic
glucuronide, salicylic acyl glucuronide, gentisic acid, and
gentisuric add. The formation of the major metabolites,
salicyluric acid and salicyl phenolic glucuronide, is easily
saturated and follows Michaelis-Menten kinetics; the other
metabolic routes are first-order processes. As a result,
steady-state plasma-salicylate concentrations increase dis-

Minigrip; Naspro; Procardint; Proxime; Restor; Rheumapillt;
Thrombo Aspilets; Irl.: Asacard; Asprot; Caprin; Disprin Direct;
Disprin Extra Strength: Disprin; Lowasat: Nu-Seals; Nuasa;
Nuprin: Resprint; Israel: Acetosal; Alka-Selzert: Aspirin Car-
dio; Buffered Pirin{; Cardiopirin; Cartia; Godamed; Micropirin;
Tevapirin; [tal.: Ascriptin: Aspiglicina; Aspirina 03; Aspirina;
Aspirinetta; Aspro; Cardioaspirin. Malaysia: Aceprin; Aspirin
Cardio; Cardiprin; Casprin; Disprin; Glyprin; Mex.: Acetil-A;
Acetint; Acitab; Antacsal; ASA: Ascriptin; Aspirina Protect; Di
prinat; Doloquim; Ecotrint: Midolen; Vastecel; Neth.: Asacard:
Aspirine Protect; Aspro; Axanum; Cardioral; Togalt; Norw.:
Acetyratiof: Albyl-E; Axanum; Globoid: Magnyl-Et; NZ:
Aspec; Aspro; Cartia; Disprin; Ecotrint: Solprin; Philipp.: Ace-
pen: Anthrom; Asaprim; Aspec; Aspen: Aspilets; Asthromed;
Astrix; Bayprin; Cor-30; Cortal; Enteroprin; Tromcor: Pol:
Acard; Acesan; Alka-Prim; Alka-Seltzer; ASAt; Asaltec; Aspi-
mag; Aspirin Protect; Asprocard{; Asprocol; Bestpirin; Calcipir-
ynat: Cardiolil; Encopirin; Galocardt; Hascopiryn; Nipas; Polo-
card; Polopiryna S: Polopiryna: Proficart; Salpirin; Upsarin;
Port.: AAS; Actipiril; Asacard; ASP; Aspirina; Cartia; DuoCover;
DuoPlavin; Migraspirina; Toldex; Tromalyt: Rus.: Acecardol
(Auexapgon); Alka-Prim  (Aneka-Tlpum); Asa-Cardio  (Ack-

Kapnno); Aspikor (Acnuxop): Aspinat (Acnmumat); Aspinat Cardio

(Acnunar Kapano); Aspirin Cardio (Acnspun Kapano): CardiASK
(KapmwACK); Cardiomagnyl (Kapasomarwun); Cardiopyrin
{Kapmuormpun); Nextrim Fast (Hexctpus ®act); Taspir (Tacnup);
Thrombo ASS {Tpom6o ACC); Trombopol (Tpombenon); Upsarin
{Yncapun); S.Afr.: Coprin; Disprin; Ecotrin; Myoprin; Singa-
pore: Asprot; Astrixt; Bokey: Cardiprin; Disprin; Dusilt; Gly-
prin; Platet}: Spain: AAS; Adiro; Aspirina; Bioplak: Okalt:
Okaldol; Rhonalt; Sedergine; Tromalyt; Swed.: Albyl minor;
Bamyl; Magnecyl; Trombyl; Switz.: ASA; Asperivo; Aspirine
Cardio; Aspro; ASS Cardio; Axanum; Cardiax-ASS; Thrombace

aurothic (p. 130.2). It is given orally 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 auranofin is

6mg daily given in two divided doses at first, 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 after 6 months, if the response is inadequate, to
3mg three times daily. If the response is stll inadequate
after 3 months at this dosage, then treatment 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 significance and, given the adverse effects
and monitoring requirements of gold compounds, their
use in asthma could not be recommended.
1. Evans DJ. et al. Gold as an oral corticosteroid sparing agent in stable
asthma. Available in The Cochrane Dalabase of Systematic Reviews;
Issuc 4. Chichester: John Wiley; 2000 (accessed 11/01711).

Lupus. Since the introduction of less toxic drugs gold com-
pounds are now rarely used in the treatment of SLE, how-
ever, there have been anecdotal reports suggesting that
auranofin may be of use in.patients with discoid lupus
erythematosus! or cutaneous lupus erythematosus? refrac-
tory to conventional treatment.

1. Dalzel K, et ai. Treatment of chronic discoid lupus erythematosus with

an oral gold compound (auranofin). Br J Dermatol 1986; 115: 2(1-16.
2. Famell AM, Bunker CB. Oral gold therapy in cutaneous lupus
ited). Br J Dermatol 1996; 135 (suppl 47): 41.

Neot; Tiatral 100 SR; Togal ASS; Thai.: Actorint; Anassa; Arpi-
sine; ASA: Asatab; Ascot; Aspaco; Aspent; Aspilets; Aspipac;
Aspirine; Asrina; B-Aspirin; Buntaopoad-Bura; Caparin; Cardi-
prin; Empirin; Entrarin; Pirin; Seferin; SP; V-ASt; Turk.: Algo
Bebe: Algot; Asabrin; Asinpirine; Aspapirine; Aspimirin; Asp-
inal: Araspin; Babyprin; Coraspin: Dispril; Ecopirin; Isaspin;
Notras; Opon; Pharmaspirin; UAE: Jusprinn UK: Alka;
Angettest; Aspro; Caprin; Disprin Direct; Disprin; Enprin; Fla-
masacard; Micropirin; Nu-Seals; Pure Health; Ukr.: Acecardin
(Auerapmm); Acecor Cardio (Auexop Kapmio); Alka-Prim
(Ambxa-TIpum); Aspecard (Acnexapn); Aspeter (Acnerep)t;
Aspirin  Cardio (Acnmpws  Kapmio);  Cardiomagnyl
(Kapasomarnmn); Combi-ASA (KomBu-ACK); Ecorin (3xopus)t;

The symbol } denotes a preparation no longer actively marketed

ery {

Pemphigus. A patient with long-standing pemphigus folia-
ceus being treated with prednisolone and hydroxychloro-
quine had healing of his lesions within 6 months of
auranofin being substituted for the hydroxychloroquine.!
1. Bagheri MM. & al. Pemphigus (olisceus presenting as eruptive
seborrheic keratosis and ing to oral gold J Drugs
Dermatal 2002; 1: 333-4. .

Psoriasis. Although topical auranofin has been shown in
a placebo-controlied study' to be effective in the treatment
of plaque-type psoriasis (p. 1688.1) the high incidence of
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adverse skin reactions, such as contact dermatitis, was
thought to outweigh any benefit.

1. Helm KF, et al. Toplcal auranofin oi for the
psoriasis, J Am Acad Dermatol 1995; 33: 517-19.

of plague

Rheumatic disorders. Gold compounds are among the dis-

ease-modifying antitheumatic drugs (DMARDs) that may

be used in the treatment of rheumatoid arthritis (p. 13.2).

Oral gold is less toxic than intramuscular gold but is also

much less effective. Gold compounds may also be of bene-

fit in psoriatic arthritis (see under Spondyloarthropathies,

p- 14.3) and have been used in juvenile idiopathic arthritis

(p. 12.1).

References.

1. Suarcz-Almazor ME, ¢ al. Auranofin versus placebo in rheumatoid

arthritis. Available in The Cochrane Database of Systematic Reviews:
Issue 2. Chichester: John Wiley: 2000 {accessed 11/01/11).

Adverse Effects and Treatment

The most common adverse effects of auranofin involve the ;

gastrointestinal tract and include nausea. abdominal pain,
and sometimes vomiting, but most often diarrhoea, which
can affect up to 50% of patients and may be severe enough
10 cause patients to withdraw from treatment. Other
adverse effects are similar to those of sodium aurothio-
malate (p. 131.1), although they appear 10 be less

troublesome since fewer patients stop treatment with ~

auranofin than with injectable gold. As with other gold saits,
treatment of adverse effects is generally symptomatic (see
p. 131.3). Modifying the diet to increase bulk, use of a

bulking agent such as bran, or a temporary reduciion in :
auranofin dosage, may help the diarrhoea (but sce Effects

on the Gastrointestinal Tract, below).

Reviews.
1. Tozman ECS, Goulieb NL. Adverse reactions with oral and parenteral
gold preparations. Med Toxicol 1987; 2: 177-89.

Effects on the gastrointestinal tract. Diarthoea and abdo-
minal pain are common with auranofin. The mechanism
of gastrointestinal toxicity has not been established but
may be associated with a reversible defect in intestinal
permeability.! Although some have suggesied that diarr-
hoea may occur in up to 50% of patients taking auranofin,
a study in 269 patients given the drug for rheumatoid
arthritis found that only about 15% had loose and watery
stools over a 6-month period.? Although bulking agents
have been recommended in the management of
auranofin-induced diarrhoea, no overall difference in inci-
dence was seen between patients given prophylactic psy-
llium and those given placebo; however, patients given
psyllium had slightly fewer days with loose and watery
stools.

Gold-induced colitis has also been reported in patients

taking auranofin,>*
1. BehrensR, etal. igation of fin-induced diarrh Gut 1986:
27: 59-65.
2. van HJ, eral. The side effects of aurancfin

do not require prophylactic therapy with a bulkforming agent. Dutch
Ridaura Study Group. Clin Rheumatal 1997; 16: 471-6.

3. Michet CJ, et al. A 5i) i colitis and
Proc 1987; 62: 1424

4. langer HE # al. Gold colitis induced by auranofin Lreatmemt of
rtheumatoid arthritis: case report and review of the literature, Ann Rhcum
Dis 1987, 44: 787-92.

hili

Mayo Clin

Effects on the kidneys. In 2 retrospective review! of 1283
patients given auranofin for treatment of rheumatoid arth-
ritis 41 (3.2%) were found to have developed proteinuria.
In most cases proteinuria was treated by stopping
auranofin therapy. Long-term follow-up of 36 patients
indicated that proteinuria had resolved in 31 within 2
years and in 29 within 1 year. Seven of 8 patients later
rechallenged with auranofin had no relapses. In a further
review of 2 comparative double-blind studies using gold
compounds in the treatment of rheumatoid arthritis, pro-
teinuria was found to have developed in 27% (23 of 85)
of patients meated with sodium aurothiomalate, in 17%
(42 of 247) of those treated with auranofin, and in 17%
(36 of 210) of those receiving placebo. All patients were
receiving NSAIDs.

1. Kauz WA, & dl. Proteinuria in gold-treated rheumatoid arthritis. 4nn

Intern Med 1984; 10L: 176-9.

Precautions

As for Sodium Aurothiomalate, p. 131.3. Urine and blood
tests should be carried out before starting auranofin and
monthly thereafier; licensed product information advises
that auranofin should be withdrawn if the platelet count
falls below 100000 cells/mm> or if signs and symptoms
suggestive of thrombocytopenia, leucopenia, or aplastic
anaemia occur. Licensed product information states that
baseline renal and liver function levels should also be
established before starting auranofin therapy. Auranofin
should be uséd with caution in patients with inflammatory
bowel discase.

Al cross-references refer to entries in Volume A

Porphyria. The Drug Database for Acute Porphyria, com-
piled by the Norwegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies auranofin as possi-
bly porphyrinogenic; it should be used only when no safer
alternative is available and precautions should be consid-
ered in vulnerable patients.'

). The Drug Database for Acute Porphyria. Available au http:tiwww.
drugs-porphyria.org |accessed 20/07/11)

Interactions

As for Sodium Aurothiomalate, p. 132.1.

Pharmacokinetics

Auranofin is incompletely absorbed from the gastrointest-
inal tract, only about 25% of the gold being absorbed. Gold
from auranofin is bound to plasma proteins as well as 10 red
blood cells. After 2 to 3 months of treatment the steady-state
concentration of gold in the blood is reported to be about
700 nanograms/mL. The average terminal plasma hail-life
of gold at steady state is about 26 days while the biologi€al
half-life is 80 days. Tissue retention and total gnld
accumulation in the body are less than with intramuscular
gold. Gold from auranofin penetrates into synovial fluid.

Most of a dosc of auranofin appears in the faeces due to
its poor absorption. About 60% ol the absorbed pold from
auranofin is ¢xcreted in the urine and the remainder in the
faeces.

Reviews,
1. Blocka KUN, ¢f al. Clinical pharmacokinetics of oral and injec:abic gulo
compounds Chnr Pharmacokinct 1986; 11: 1333
2. Beun HP, «f al Pharmacokinenes of auranofin: 3 single dose stndy an
man. J #hcinatol 1990; 17: 406-8.

Preparations

Proprietary Preporalions (details are given in Volume B)

Single-ingredi P . Austral: Ridaura; Austria:

! Dbt e
Ridaura; Belg.: Ridaura: Canad.: Ridaura; China: Ridaura (54
%), Denm.: Ridaura; Fin.: Ridaura; Gr.: Ridaura; Hong Kong:
Ridaura; India: Goldar; Irl.: Ridaurat:; Israel: Ridaura; {tal.:
Ridaura; Norwv.: Ridaurat; NZ: Ridaura: Port.: Ridaura; Rus.:
Auropan {Ayponam)t; S.Afr.: Ridaurat; Spain: Ridaurat: Swed.:
Ridaura; UK: Ridaurat; USA: Ridaura.

Avurothioglucose

1-Aurcthio-0-glucopyranose;  Aurotioglucoss; (c-Gluco-
sylthio)gold; Gold Thioglucose; AypoTMorniokosa.
(1-Thio-p-glucopyranosato)gold.

CeHy;AuOs5=392.2

CAS — 12192-57-3.

ATC — MO1CB04.

ATC Vet — QMO1CB04.

UNIl — 2P2V9QOET8.

Pharmocopoeias. In US.

USP 36: (Aurothioglucose). A yellow odourless or
practically odourless posvder. An aqucous solution is
unstable on long standing. It is stabilised by the addition of a
small amount of sodium acetate. pH of a 1% solution in
water is about 6.3. Freely soluble in water; practically
insoluble in alcohol, in acetone. in chloroform, and in ether.
Store in airtight containcrs. Protect {rom light.

Profile

Aurothioglucose is a gold compound with a gold content of
about 50%; it has similar actions and uses 1o those of
sodium aurothiomalate {p. 130.2). It has been used
intramuscularly in the treatment of active rheumartoid
arthritis and juvenile idiopathic anthritis.

For comment on the relative elficacy and tolerability of
aurothioglucose and aurothiomalate, see Rheumatic
Disorders, under Sodiumn Aurothiomalate, p. 130.3.

Effects on the blood. Thrombocytopenia developed in 2
patients treated with intramuscular aurcthioglucose.!

1. Levin M-D. es a/. Two patienis with acute thrombocytopenia following
gold adminisiration and five-year lollow-up. Neth f Mod 200); 61: 223-3

Preparations

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. USA: Solganalt.

Pharmacopoeial Preparations
USP 36: Aurnthioglucose Injeciable Suspension.

Aurotioprol

Aurothiopropanal Sodium Sulfonate; Aurothiopropanolsul-
fonate de Sodium: Aurotiopropanol Sodium Sulfonate;
AypoTronpon.

Sodium 3-aurothio-2-hydroxypropane-1-sulphonate,

C3HgAUNaO,S,=3902
CAS — 27279-43-2.
ATC — MO1CBOS.

ATC Vet — QMO1CBOS.
UNIl — G7097J63E9.

proflle

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 for the treatment of rheumatoid arthrits {p. 13.2).
The initial dose is 25 mg weekly, increased to 50 to 100 mg
weckly, until a total dose of 1.2 to 1.5g has been giver.. If
improvement has occurred with no signs of toxicity, his
may be followed by a dose of 50 to 100 mg intramuscul. rly
every month.

Preparations

Proprietary Preparafions (dctails ate given in Volume B)

, Single-ingredient Preparations. Fr.: Aliochrysine.

Azapropazone BAN, NN

AriR-3018; Apazone (USAN); Atsapropatsoni Azapropaz n;
Azapiopazona; Azapropazorum; MiBS; NSC-102824; A s-
NPONa3cH.
5-Dimethylamino-9-methyl-2-propyvipyrazetol1,2-a}(1,2 41
benzotriazine-1,3(2H)-dione.

CigH3oN;0;=3004

CAS — 13539-59-8.

ATC — MOTAX04.

ATC Vet — QMOTAX04.

UNI — K2VOT9562!.

Pharmacopeeias. Br. includes the dihydrate.

BP 2014: (Azapropazone). The dihydrate is a white to p le
yellow crystalline powder. Very slighily soluble in wa er
and in chloroform: soluble in alcohol; dissolves in solutic ns
of alkali hydroxides.

Profile

related to phenvlbutazone (p. 125.1). It also has uricosu-ic
properties. Because azapropazone appears 1o be associatd
with a higher incidence of adverse effects than with sorie
other NSAIDs, its use was restricted to the treatment >f
rheumatoid arthritis, ankylosing spondylitis, and acute go 1t
in patients for whom other NSAIDs have been ineffective.

Breast feeding. Small quantities of azapropazone a‘e
excreted into breast milk.! However, the American Acal-
emy of Pediairics? states that there have been no reports
of any clinical effect on the infant assodated with the u.e
of azapropazone by breast-feeding mothers, and that
therefore it may be considered 10 be usually compatib e
with breast feeding.

I. Baid R. et al. Excretion of azipropazone in human breast milk. EwrJC nt
Piarmaool 1990; 39: 271-3.

2. American Academy of Pediatrics. The transler of drugs and oth:r
chemicals inte humar milk. Pedistrics 2001 108: 776-89. [Retired M. y
2010] Correction. bid.: 1029. Also availuble at: hup:/faappolic =
aappublications.org/cgi/conzent/full/pediatrics®% 3b108/3/776 (accessi d
01/11107)

Effects on the bloed. Auto-immune haemolytic anaemi.,
occasionally fatal. often with pulmonary infiltraticn. alle-
gic alveolitis, pulmonary fibrosis, or fibrosing alveoliti:,
has been reported in patients receiving azapropazone, '
L. Chan-lam D, et al. Red celi antib and i ysis afirt
treatmen with azapropazone. 8A1J 1985: 293: 1474, )
2. Albazzaz MK. e ol Alveolitis and hasmoiytic anaemia induced by
azapropazone. BMJ' 1986 293: 15378,
3. Monigomery RD. Babb RG. Alveolitis and haemolytic anaemia induce
by azapropazone. BM.J 1987; 294: 375.

Effects on the gastrointestinal tract. In a review' of th:
relative safery of 7 oral NSAIDs, the UK CSM commented
that azapropazone was assodated with the highest risk of
gastrointestinal reactions in both epidemiological studie:
and an analysis of spontaneous reporting of adverse reac
tons. Although it appeared that some patients over 6t
vears of age had reccived doses exceeding those recom
mended for this age group, it was considered that ever
when this was taken into account a marked difference
remained between gastrointestinal reactions for azaprop
azone compared with other NSAIDs.

The CSM rec ded that azaprop should be restricte:
to use in rheumatoid arthritis, ankylosing spondylitis, and acut:
gout and only when other NSAIDs have been incffective. Its use ir
patients with a history of peptic ulceration was contra-indicated. 1
was also recommended that when used in patients over 60 years o,
age for theumatoid arthritis or ankylosing spondylitis the dose
should be reduced.
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Azapropazone has been withdrawn in many countries !

induding the UK.

1. CSM/MCA. Relative safery of oral non-aspirin NSAIDs. Current Problems
1994; 20: 9-11. Also available at: hup://wiww.mhra.gov.uk/home/
idcplg?ideService=GET_FILEGDOCName=CON201561 56 Revisions-

01/11/07)

Effects on the skin, Of 917 reports of adverse reactions
associated with azapropazone forwarded to the WHO Col-
laborating Centre for International Drug Monitoring'
before Septernber 1984, 190 (21%) were of photosensit-
ivity. Of 154 reports of photosensitivity evaluated, a causal
relationship to use of azapropazone was considered certain
in 6, probable in 138, and possible in 10. In May 1994 the
UK CSM stated? that since 1976 they had received 464
reports of photosensitivity reactions associated with aza-
propazone and commented 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.
1. Qlssan S, et al. Ph
BMJ 1985; 291: 939,

2. CSM/MCA. P i d svith

Currem Problems 1994; 207 6 Also available at: h(tp 1 wwww.mhra.gov.
ice=GET_FILEGD CON20156165Re-

d 01/11/07)

y during with azaprop

idcplg?Idcs

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Gr.: Prolixan; S.Afr.: Rheumoxt;
Turk.: Prodisan.

Pharmacopoeial Preparations
BP 2014: Azapropazone Capsules; Azapropazone Tablets.

Bendazac BAN, USAN, dNN]

AF-983; Bendazaco; Bendazacum; Bindazac; benna3ak.
(1-Benzyt-1H-indazol-3-yloxy)acetic acid:
CigH1aN;03=2823

CAS — 20187-55-7.

ATC — MO2AA11; SO18CO7.

ATC Ver — QMO2AA11; QS01BCO7.

UNI — G4AGT712040.

Bendazac Lysine BANM, ANNM)

AF-1934; Bendazac lisina; Bendazaco de lisina; Bendazacum
Lysinum; Berpazax Nuaun,
L-Lysine-{1-benzyl-1H-indazol-3-yloxy)acetic acid.
CaaHygNOs=4285

CAS — 81919-14-4.

ATC — $018C07.

ATC Vet — QS018C07.

UNI — CL7T957EGC.

Pharmacopoeias. In Chin.

Profile

Bendazac is an NSAID (p. 102.3) structurally related to
indometacin (p. 71.2). It has been used topically in
preparations containing 1 or 3% for the treatment of
various inflammatory skin disorders.

Bendazac lysine has been used in the management of
cataract, eye drops containing 0.5% being instilled three
times daily.

Hepatotoxicity has been reported.

Refcrenccs

BP 2014: (Benorilate). A white or almost white, odourless !
i or almost odourless, crystalline powder.

¢ insoluble in water; sparingly soluble in alcohol and in

. Balfour JA, Clissold SP. Bendazac lysine: a review of its pharmacological |

properties and therapeutic potential in the management of cataracts.
Drugs 1990; 39: 575-96.

2. Prietw de Paula JM, ¢t af. Hepatatoxicidad por bendazaco: andlisis de 16
<asos. Rev Clin Esp 1995; 195: 387-9.

Preparations

Praprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. China: Sha Pu Al Si (BH R
Gr.: Bendalina; Versalba; Zebinor:; Ital.: Bcndalma, Versus; Pht-
lipp.: Bendalina; Port.: Bendalina; Venez.: B

methyl alcohol; soluble in acetone and in chioroform.

Profile

Benorilate is an aspirin-paracetamol ester with analgesic,
anti-inflammatory, and antipyretic properties. After
absorption, it is rapidly metabolised to salicylate and
paracetamol. It has been used orally in the treatment of mild
to moderate pain and fever. It has also been used in
osteoarthritis, rheumatoid arthritis, and soft-tissue rheu-
matism.

When an overdose of benorilate is suspected, it has been
suggested that plasma concentrations of both salicylate and
paracetamol should be measured since a normal plasma-

i paracetamol concentration cannot necessarily be assumed

from a normal plasma-salicylate measurement.

References.
1. Aylward M. Toxicity of benorylate. BMJ 1973; 2: 118.
2. Symon DNK, « al. Fatal paracetamol poisoning from benorylate therapy
in child with cystic Bbrosis. Lancet 1982 it 11534,

Preparations

Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. China: Beilijin (R#%); YiNuo
(BE#).

Multi-ingredient Preparations. China: Bei Shu (&51).

Pharmacopaeial Preparations
BP 2014: Benorilate Oral Suspension; Benorilate Tablets.

Benzydamine Hydrochloride
{BANM, USAN, dNNM)

AF-864; Bencidamina, hidrocloruro de; Benzidamin Hidrok-
lorir; Benzindamine Hydrochloride; Benzydamine, Chlorhy-
drate de; Benzydamini Hydrochloridum; Benzydaminy
chlorowodorek; Hidrocloruro de bencidamina; Benangamu-
Ha lgpoxnopua.
3-(1-Benzyl-1H-indazoi-3-yloxy)-NN-dimethylpropylamine
hydrochloride.
CigHzN;QHCI=3459

CAS — 642-72-8 (benzydamine);
hydrochloride).

ATC — A0TADO2; GO2CC03; MO1AX07; MO2AADS.

ATC Vet — QAQ1ADO02; QG02CC03; QMOTAX07; QMO2AADS.
UNIl — K2GI407R4Q.

Pharmacopoeias. In Br. and Pol.

BP 2014: (Benzydamine Hydrochloride). A white crystalline
powder. Very soluble in water; {reely soluble in alcohol and
in chloroform; practically insoluble in ether. A 10% solution
in water has a pH of 4.0 to 5.5.

132-69-4 (benzydamine

Uses and Administration

Benzydamine hydrochloride is an NSAID (p. 102.3). It is
used topically on the skin in concentrations of 3 to 5% in
painful musculoskeletal and soft-tissue disorders. Benzyd-
amine hydrochloride is also used as a mouthwash or spray
in concentrations of 0.15% for the relief of inflammatory
conditions of the mouth and throat. It has been given orally
or rectally for the relief of painful and inflammatory
conditions, and as a topical solution for vaginal irrigation.

Benzydamine salicylate (benzasal) has been used

topically on the skin as a 6% cream or spray.

trolled study in patients undergoing radiotherapy for oro-
pharyngeal cancer indicated that benzydamine as an oral
rinse was effective in reducing the area and severity of
mucasitis.! Benzydamine is also used locally for the man-
agement of mouth ulcers (p. 1814.2) although an early
study? found it no more useful than placebo.
1. Epstein JB, et al. Benzydamine HCI for prophylaxis of radiation-induced
oral mucositis: results from a tmulticenter, randomized, double-blind,
placebo-controlled dlinical trial. Cancer 2001; 92; 375-85

Beneorilate (8aN, iNN)

Benorilaatti; Benorilat; Bénorilate; Benorilato; Benorilatum;
Benorylate; FAW-76; Fenasprate; Win-11450; Benopunar.
4-Acetamidophenyl O-acetylsalicylate.

CiyHisNOs=3133
CAS — 5003-48-5.
ATC — NO2BA10.

ATC Vet — QNO2BAIO.
UNIl — W1QX9DV96G.

Pharmacopoeias. In Br. and Chin.

2. Matthews RW, et al. Clinical of Y di
and placebo in the of phth
Oral Surg Oral Med Oral Pathol 1987; 63: 189-91.
Adverse Effects

After topical application to the skin local reactions such as
erythema or rash may occur and photosensitivity has been
reported. After use as mouth and throat preparations,
numbness or stinging sensations of the oral mucosa have
been reported; hypersensitivity reactions including urti-
caria, photosensitivity, and bronchospasm may also occur
rarely.

Effects on the kidneys. A 57-year-old woman who had
used 400g of a topical cream containing benzydamine

The symbol t denotes a preparation no longer actively marketed

Practically |

hydrochloride 3% over a period of 4'months was found to
have raised plasma concentrations of creatinine and urea
consistent with a substantial reduction in glomerular fil-
tration rate.!

1. O‘Callaghan CA, et ai. Renal disease and use of topical non-steroidat
ant-inflammatory drugs. BMJ 1994; 308: 110-11.

Effects on the skin. Photoallergic contact dermatitis devel-
oped on the hands of a 65-year-old woman after the use
of a genital wash containing benzydamine 0.1% for sev-
eral years.! The lesions disappeared once the padent
stopped using the solution.

L. Lasa Elgezua O, ez &l Phowoallergic hand eczema due to benzydamine.
Eur J Dernmatol 2004; 14: 69-70.

Overdose. A 6-year old girl had hallucinations! after
receiving 500mg of benzydamine orally; it had been
intended as a vaginal douche for pruritus vulvae; recovery
was spontaneous.

1. Gémez-Lipez L, & al. Acute overdose due to benzydamine. Hum Exp
Toxicol 1999: 18: 471-3.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient P i .. Actifedrin}; Bendfem;
Emex; Sandival Desleible; Austral: Difflam Anri-inflammatory
Threoat Spray; Difflam Solution; Difflam: Austria: Tanwtum;
Braz.: Benflogin; Benzidrol; Benziflex; Benzitrat; Ciflogex;
Flogo-Rosa; Flogolab; Flogomin; Flogoral; Fonergoral; Gargo-
juice; Neoflogin; Camad.: Sun-Benz; Tantum; Cz.: Rosalgin;
Tantum; Denm.: Andolex; Zyx; Fin.: Zyx; Fr.: Opalgyne; Ger.:
Tantum Rosa; Tantum Verde; Gr.: Tantum; Hong Kong: Dan-
tum; Difflam Anti-inflammatory Lozenges; Difflam: Veraxt;
Hung.: Rosalgin; Tantum Lemon; Tantum Verde; Indon.: Tan-
flex; Tantum; Irl: Difflam; Tantum Verde; Israel: Easy Gel;
Tantum Rosa; Jtal: Aflobent; Ginesal; Saniflor Collutorio; Tan-
tum; Verax; Xentafid; Malaysia: Difflam Ant-inflammatory
Lozenges; Difflam Forte And-Inflammatory Throat Spray;
Difflam Solutiont; Mex.: Artroben; Beniflant; Clfhir; Lonol;
Vantal; Neth.: Tantum: NZ: Difflam; Philipp.. Difflam: Pol:
Hascosept: Septolux; Tantum; Port: Flogoraft; Flogoral:
Momen; Rosalgin; Tantum Rosa; Tantum Verde: Tantum
Verde; Tantum; Rus.: Tantum Rose (Tarym Posa); Tantum
Verde (Tantym Bepae): S.Afr.: Andolex; Andosept: Singapore:
Difflam; Spain: Fulgium; Rosalgin: Tantum Verde; Tantum;
Swed.: Andolex; Zyx: Switz.: Bucco-Tantum: Thai.: Ditflam;
Turk.: Beniflex; Benzidan; Farengil; Tanflex; Tantum; Ternex;
UK: Difflam; Ukr.: Tantum Rose (TamrymPoia); Tantum Verde
(Tastym Bepae); Venez.: Azutan; Bevi Dam: Biozendi; Flodont;
Tantum Verde; Tantum; Zydan.

Multi-ingredient Prej Arg.: Buchex; Emex Duo; Espec-
tocural; Austral: Difflam Anti-inflammatory Lozenges with

. Cough Suppressant: Difflam Lozenges; Difflam Mouth Gel;

Difflam-C; Logidn Rapid Relief: Braz.: Angino-Rub; Hong
Kong: Difflam Anti-inflammatory Antibacterial Lozenges;
Difflam Mouth Gel: Difflam-C; Kloroben; Logicin Rapid Relief:
Hung.: Tantum Rosa+; Ital.: Gola Action: Linea F; Tantum Oro-
san; Jaysia. Difflam Anti-inil y i (with
Antibacterial); Difflam Anti-Infl L {with
cough suppressant); Difflam Mouth Gel; Dl(ﬂam C; Mex.: Lonol
Sport; NZ: Difflam Anti-inflammatory Antibacterial Lozenges;
Difflam Cough; Difflam Mouth Gel; Difflam-C; Philipp.: Difflam
Orange; Port.: Benoral; Gartun; Tantum Verde; S.Afr.: Ando-
lex-C: Andolex-C; Andosept-Co; Singapore: Difflam Anti-
inflammatory Anti-Bacterial Lozenges; Difflam Anti-Inflamm-
atory Throat Spray; Difflam Cough Lozenges; Difflam Mouth
Gel; Difflam-C: Logicin Rapid Relief; Spain: Etermol Antitusi-
vot: idat; Pr I; T: t: Vindseptil Otico; Turk.:
Cloder Plus: Farhcx Geral; Klodamin; Kloroben; Oroheks Plus;
Venez.: Amicets; Gencivol Compuesto; Solunovar Compuesto.

Pharmacopoeial Preparations
Mouth disorders. Results of a randomised placebo-con- |

BP 2014: Benzydamine Cream; Benzydamine Mouthwash;
Benzydamine Oromucosal Spray.

Benzyl Nicotinate

Bensylmkounar Bentsyylinikot i; Benail Nikotinat; Ben-
2zyli Nicotinas; Nicotinato de benalo Bewnsan HuKowmar
Benzyl pyndlne—karbexyiate

“CryHiNO=2132 -

CAS — 94440,

“UNIt — $497LCF9CO.

Phormocopoems. In Ger.
Profile

Benzyl nicotinate is used in topical preparations as a
rubefadient.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient ions, Ger.: Pernionin Thermo Teilbad;
Pernionin Thermo Vollbad: Rubriment-BN+; Rubrimentt.
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Multi-ingredient Preparafions. Arg.: Oxa Sport; Pergalen: Aus- Preparations
tria: Ambenat}; Derivon; Mobilisin plus; Rh +: Ritfit- - .
®h he: Rubt - Thermo-Rh Thrombophob Prop Y Prep: {details are given in Volume B}

Braz.: Trombofob; Fin.: Trombosol; Fr.: Lumbalgine; Ger.:
Camphopint; Pelvichthol N+; Rubrimentt; Gr.: Air Salonpas;
Bayolin; Ehrlich; Striafissan; Thermo-Roiplon; Hong Kong: Sal-
omethylt; Hung.: Air Salonpas; India: Arjet: Beparine; Throm-
bophob; Indon.: Stop X; Thrombophob; Zeropain; Ital.: Salon-
pas; Sloant; Mex.: Bayro Termo: Pol: Lumbolint; Thermo-
Rheumon; Port.: Balsamo Analgesico; Medalginan; Rus.: Capsi-
cam (Kancuxam); Heparin Qintment (lenapunoras Maas): Switz.:
Assan thermo; Dolo Demothermt; Histalgane; Marament-N;
Sportusal assan thermo; Turk.: Thermo-Doline: Thermo-Rheu-

mon; Thermoflex; Thermove: UK: Salonair}: Ukr.: Capsicam !

{Kancukam); Kamfart (Kamapt); Venez.: Ehrlich Balsamo,

Beta-aminopropionitrile

B-Aminopropionitrile; Aminopropionitrile; B-Aminopropio-
nitrilo; BAPN; Beta-aminopropionityrile; Bera-atmHonponuo-
HUTDUN,

3-Aminopropionitrile.

C3HgN,=70.10

CAS — 151-18-8 (beto-ominopropiconitrile); 1119-28-4 (beto-
aminopropionitrile fumarate).

ATC Vet — QMOTAX91.

UNIl — 38D51J4KH2.

Profile

Beta-aminopropionitrile, a lysyl oxidase inhibitor, is an

. Ph. Eur. 8

Single-ingredient Preporations. Arg.: Natax; Denm.: Yellox: Fr.:
Yellox; Ger.: Yellox; Irl.: Yellox; Jpnm: Bronuck; Nerh.: Yellox;
Norw.: Yellox; Spain: Yellox; Swed.: Yellox; UK: Yellox; USA:
Bromday: Prolensa; Xibromt.

Bufexamac 8aN, aNNj

Bufeksamaakki; Bufeksamakas; Bufexamaco; Bufexamacum;
Bufexamak; Bufexamak; Bydexcamax.
2-{4-8Butoxyphenylacetohydroxamic acid,

CizH{;NO5=2233

CAS — 2438-72-4.

ATC — MO1ABI7; MOZAADY.

ATC Vet — QMO1AB17; QMO2AA09.

UNIl — 4T3(C38)78L.

Pharmacopeeias. In Eur. (see p. vii) and Jpn.

(Bufexamac). A white or almost white, |

crystalline powder. Practically insoluble in water; soluble in

dimethyliormamide: slightly soluble i ¢thyl acetate and in
methyl alcohol. Protect from light.

. Profile

© Bufexamacis an NSAID (p. 102.3) that is applied topically in ’
concentrations of 5% in various skin disorders. Stinging and *

. burning

may occur after application; hypersensitivicy

: reactions have been reported.

anti-inflammatory used as the fumarate in veterinary

medicine for the treatrnent of tendinitis.

Bornyl Salicylate

Borneol Salicylate; Salicilato de bornilo; Bopruncanmyunar,
2-Hydroxybenzoic acid 1,7,7-trimethylbicyclof2.2.1}hept-2-yl
ester.

CiHpOs=2744

CAS — 560-88-3.

Profile

Preparations

¢ Proprietary Preparations {details are given in Volume B)

. Single-ingredient Preporations. Austria: Parfenac; China: Kerun
. (dTi); Fr.. Parlenact; Ger.. Haemo-Exhirud Bufexamact:
¢ Jomaxt: Parfenact; Windols; ftal.: Fansamac; Port.: Parfenact:
| Switz.: Parienac; Terk.: Isoderm.

" Multi-ingredient Preparations. Austral.: Paradenm Plust; Resolve;

Bornyl salicylate is a salicylic acid derivative that has been
used topically in rubefacient preparations similarly to ¢

methyl salicylate (p. 92.1} for the relief of pain in
musculoskeletal and joint disorders.

Bromfenac Sodium (Usan, NNy

AHR-10282; AHR-102828B; Bromfénac Sodique; Bromfenaco
sédico; Natrii Bromfenacum; Harpwi Bpomdera.

Sodium  [2-amino-3-{p-bromobenzoyl)phenyllacetate ses-
quihydrate.

CisHy1BrNNaO;,1%2H,0=383.2

CAS — 91714-94-2 (bromfenac); 91714-93-1 (bromfenac
sodiurn); 120638-55-3 (bromfenac sodium).

ATC — SO18CI.

ATC Vet — QS0iBCI1.

UNH — 8ECV571Y37.

Profile

pain and inflammation including postoperative inflamma-
tion in patients who have undergone cataract extraction. It
is given as the sodium salt although the eye drop strength
may be expressed in terms of the free acid; 1 mg of
bromfenac sodium is equivalent to about 0.9mg of
bromfenac. Eye drops containing the equivalent of 0.09%

Cz.: Mastu St: Ger.: Anaesihesin akutt; Faktu akutt; Hamo-
ratiopharm N4 Hamoagil plust; Hexamon Bufexamact; Mastu
akutt: Hong Kong: Fungo Soothing Balmt: Mastu St; Hung.:

2 NZ: P; lust; Rus.: H L
Mastu St: NZ: Paraderm Plust: Rus.: Prociosan (Mlpoirosa) . after transdermal application may not be seen for at least 12

Thai.: Mastu S+; Ukr.: Prociosan (TIpoxtoaan).

Bumadizone Calcium innmy

Bumadizona calcica; Bumadizone Calcique; Calcii Bumadi-
zonum; Kanbumin Bymaauson.

Caleium 2-(1,2-diphenylhydrazinocarbonyl)hexanoate hemi-
hydrate.

(CgHz1N3055,CaaH;,0=699.9

CAS — 3583-64-0 (bumadizone); 34461-73-2 (bumadizone
calcium).

ATC — MO1ABO7.

ATC Vet — QMOIABOY.

UMt — 7PSH384AJD fbumadizone calzium hemihydrate);
142R7TU2TN (anhydrous bumadizone calcium).

Profile

! Bumadizone calcium is an NSAID (p. 102.3} that is

i metabolised to phenylbutazone (p. 125.1) and oxyphen- :

butazone (p. 114.3). Use has been limited by the risk of
. agranujocytosis and other haematological adverse effects.

Bromfenac, a phenylacetic acid derivative related to *
diclofenac {p. 48.3), is an NSAID (p. 102.3) used for ocular |

conditions. When used postoperatively, drops containing
the equivalent of 0.07% or 0.09% bromienac are instilled
once daily starting one day before, and continuing until 14 ;

days after, surgery. Alternatively, twice daily administration
of 0.09% bromfenac drops are started the day after surgery
and continued for the next 14 days.

It was formerly given orally in the management of acute |
pain but was withdrawn from the market after reporis of ;

severe and sometimes fatal heparic failure.

Effects on the eyes. Severe corneal melting {ulceration)

was seen in 3 patients after topical use of bromfenac sod-
jum.! All patients recovered after bromlenac was with. '

drawn. Similar effects have been reported with other :
¢ Street names. The following terms have been used as ‘street

ophthalmic NSAID preparations: for further details see
under Adverse Effects of Diclofenac, p. 50.1.

1. Asai T, et al. Three cases of corneal meliing aker instllation of a new
nonsteroidal anti-inflammatory drug. Comes 2006; 25: 224-7.

All cross-references refer to entries in Volume A

Preparations
Proprietary Preparafions {dctails are given in Volume BY

Single-ingredient Preparations. Mex.: Desflam.

' Buprenorphine g iy @

bromfenac are instilled twice daily in inflammatory ocular :

Buprenorfiini; Buprenorfin; Buprenorfina; Buprenorfinas;
Buprenorphin; Buprénorphine; Buprenorphinum; RX-6029-
M; Bynperophun,
(6R,7R,145)-17-Cyclopropylmethyl-7,8-dihydro-7-[(15)-1-
hydroxy-1,2,2-trimethylpropyl}-6-O-methy!-6,14-ethano-17-
normorphine; (25)-2-{(-)-{SR,6R 7#.145)-9a-Cyclopropy!-
methyl-4,5-epoxy-3-hydroxy-6-methoxy-6,14-ethanomor-
phinan-7-yl]-3.3-dimeathylbutan-2-ol.

CyyHanNO,=4676

CAS — 52485-79-7.

ATC — NO2AE01; NO78CO1.

ATC Vet — QNO2AEQT; QNO78CO1.

UNI — 40D3SCR4GZ.

names’ {see p. vii) or slang names for various forms of

* buprenorphine:

TEM:; Tems.

Pharmacopoeias. In Eur. (seé p. vii).

Ph. Eur. 8: (Buprenorphine). A white or almost w iite
crystalline powder. Very slightly soluble in water; fri ely
soluble in acetone; slightly soluble in cyciohexane: sol ble
in methyl alcohol. It dissolves in dilute solutions of ac ds.
Protect from light.

Buprenorphine Hydrochloride
[BANM, USAN, dNNV) ®

Buprenorfiinihydrokloridi; Buprenorfina, hidrocloruro «le;
Buprenorfin-hidroklorid; Buprenorfin-hydrochlorid; Bup e-
norfinhydroklorid; Buprenorfino hidrochloridas; Bupré -
orphine, Chlorhydrate de; Buprenorphinhydrochior d;
Buprenorphini  Hydrochleridum; CL-112302; Hidroclors ‘o
de buprenorfina; NIH-8805; UM-952; Bynpexopdu @
fwapoxnopua.

CaoHaNOLHCI=504.1

CAS — 53152-21-9.

UNHI — S6WEIMW3EN!.

Phcrmacopoeias. In Chin.,, Eur. (see p. vii), Jpn, and US.
Ph. Eur. 8: (Buprenarphine Hydrochloride). A hite or
almost white crysialline powder. Sparingly soluble in wat r;
soluble in alcohol; practically insoluble in cyclohexare;
freely soluble in methyl alcohol. Protect from light.

USP 36: (Buprenorphine Hydrochloride). pH of a 1%
solution in water is between 4.0 and 6.0. Store in airtig 1t
containers. Protect from light.

Uses and Administration

* Buprenorphine is an opioid analgesic (p. 108.1) classified s

an opioid agonist and antagonist. It is used for the relief »f
moderate to severe pain and as an adjunct to anaesthesi 1.
Buprenorphine is also used in the treatment of opio 4
dependence.

Buprenorphine has a relatively slow onset but prolonge 1
duration of action. On intramuscular injection analgesia s
apparent svithin 15 minutes and lasts up to 6 hours. A
slower, more prulonged response is achieved after
sublingual doses. The analgesic effects of buprenorphin:

¢ 10 24 hours or up 10 72 hours in the case of the once-weekl /

patch.
Buprenorphine is usually given by intramuscular or

| intravenous injection or sublingually as the hydrochlorid:

or as transdermal patches as the base. For all routes doses ar

expressed in terms of the base. Buprenorphine hydro-

chloride 107.8 micrograms is equivalent to about 100 micr
ograms of buprenorphine.

Buprenorphine is given by all the above routes for opioic
analgesia in moderate to severe pain.

» The dose by intramuscular or slow intravenous injectior
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 repeated every 6 to 8 hours as required

: o 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 individually titrated for cach patient according o
previous opioid usage. During transfer to treatment with
buprenorphine patches previous opioid analgesic
therapy should be phased out gradually in order to
allow for the gradual increase in plasma-buprenorphine
concentrations. Depending on dose required up o 2
patches may be applied, however, this should be done at
the sarne time to avoid confusion. Buprenorphine
patches are not appropriate for acute pain. In the UK and
USA, transdermal buprenorphine patches are available
as follows:

Transtec (Napp, UK} delivering buprenorphine in a range
of 35 to 70 micrograms/hour. Initial dosages should not
exceed 35 micrograms/hour in opicid-naive patients. For
pacienis who have been receiving a strong apivid analgesic the
initial dose should be based on the previous 24-hour
opioid requirement. Use of a patch providing 35 micro-
grams/hour aof buprenorphine is roughly equivalent to
30 o 60mg daily of oral morphine sulfate. Patches
should be replaced every 96 hours at the latest with the
new patch being zpplied to a different site; use of the
same area of the skin should be avoided for at least the
next 2 applications.

BuTrans (Napp, UK) and Butrans (Purdue, USA) delivering
buprenorphine in a range of 5 to 20 micrograms/hour.
UK licensed product information states that initial
dosages should not exceed 5microgramsthour in all
paticats, whereas in the USA. this dose is licensed for the
initial treatment of opioid-naive patierts or those who
have been receiving a strong opioid analgesic whose
daily dose is less than 30mg of eral morphine or its
equivalent. US licensed information recommends an
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initial dose of 10micrograms/hour for opioid-tolerant
patients whose daily dose is betweert 30 and 80mg of oral
moarphine ot its equivalent. In those requiring more than
80img daily of oral morphine or its equivalent the use of
patches providing 20 micrograms/hour of buprenorphine
may not provide adequate analgesia; however, applica-
tion of multiple patches to provide doses greater than

20 micrograms/hour is not licensed in the USA (sece

Adverse Effects and Treatment, below). Patches should

be replaced every 7 days with the new patch being

applied to a different site; use of the same area of the skin
should be avoided for the next 3 to 4 weeks.
When used in balanced anaesthesia 300 micrograms may
be given inwramuscularly or 400 micrograms sublingually
for premedication; 300 to 450 micrograms may be given
intravenously as a perioperative analgesic supplement.

For the treatment of opioid dependence in patients
aged 16 years and over, the initial dose is 0.8 o 4mg
sublingually once daily. The dose may be increased as
necessary but maintenance doses should not exceed 32 mg
daily. Once the patient has been stabilised, the dosage
should be reduced gradually to a lower maintenance dose;
treatment may eventually be stopped if appropriate. For
addicts who have not undergone opioid withdrawal before
starting buprenorphine, the first dose of buprenorphine
should not be given uniil the first signs of craving appear or
until at least 4 (USA) or 6 (UK} hours after the last opioid
use. In those already receiving methadone replacement, the
dose of methadone should be reduced ro a maximum of
30mg daily before starting buprenorphine therapy. As a
deterrent to abuse, combined sublingual preparations of
buprenorphine hydrochloride and naloxone hydrochloride
are available in some countries for the treatment of opioid
dependence. Naloxone may also increase the analgesic
effect of buprenorphine, see Administration with Bupren-
orphine, under Naloxone, p. 1563.3.

For details of doses in children, see below.

Action. Buprenorphine is generally described as a mixed
agonist-antagonist acting mainly as a partial agonist at p
opioid receptors, with some antagonist activity at x recep-
tors. It has also been shown to bind at p, 8, and x opioid
binding sites and to have high affinity for the p and &
receptors and lesser affinity for the x receptor.! Bupren-
orphine, like fentanyl, has high lipid solubility, but has a
lower intrinsic activity than fentanyl. Differences between
buprenorphine and pure u opicid agonists such as
fentanyl, including relatively slow onset of action, pro-
longed duration of action, resistance 10 antagonism by nal-
oxone, and lack of correlation between plasma concentra-
tons and analgesic effects, have been explained by
differences in the way buprenorphine binds to opioid
receprors. In a study in vitro buprencrphine had slow rates
of association and dissociation from the opioid receptor
when compared with fentanyl.2

L. Bovill JG. Which potent opioid? Important criteria for selection. Drugs

1987; 33: 520-30.
2. Boas RA, Villiger JW. Clinical actions of fentanyl and buprenorphine:
the significance of receptor binding. 8r J Anaesth 1985; 57: 192-6.

Administration in children. Buprenorphine is used for the
relief of moderate to severe pain in children. In the UK,
those aged from 6 months to 12 years may be given 3 to
6 micrograms/kg by intr. lar or slow intr injec-
tion every 6 to 8 hours; up to 9 micrograms/kg may be
given if required in refractory cases. In the USA, par-
enteral buprenorphine is licensed in children aged 2 years
and over; usual doses of 2 to 6micrograms/kg may be
given intramuscularly or intravenously every 4 to 6 hours
to those up to 12 years old.

The sublingual 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 body-weight:

+ 1610 25kg: 100 micrograms

e 25 to 37.5kg: 100 to 200 micrograms

« 37.5to 50kg: 200 to 300 micrograms

Older children requiring pain reliefl may be given the usual
adult dose {see p. 30.3) for all the above routes.

Buprenorphine is also used in the treatment of opioid
dependence; adolescents aged 16 years and over may be
given the usual adult dose (see p. 30.3).

Opioid dependence. Buprenorphine is used in the treat-
ment of opioid dependence (p. 109.2). Its agonist-antago-
nist properties may mean that it has a lower potential for
dependence and a lower risk of respiratory depression in
overdose than pure agonists such as methadone. Bupren-
orphine can be used as substitution therapy in patients
with moderate opioid dependence for acute management
of withdrawal and in maintenance treatment as an alter-
native to or with methadone. However, in patients depen-
dent on high doses of opioids buprenorphine may precipi-
tate withdrawal due to its partial antagonist properties; the
daily opioid dose should be reduced gradually in such
patients before beginning buprenorphine. Abuse of the
preparation, as with other substitution therapies, may be a

problem. A combined sublingual preparation of bupren-
orphine hydrochloride and naloxone hydrochloride is
i available in some countries as a deterrent to abuse.

Rcfcrcnccs
. Kakko J, etal. V-year mcmmn and social function a(m buprenorphine-
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. Fiellin DA, ef al. C [fice-based of

opioid dependence using buprenarphine. J Subst Abusz Treat 2004; 27
153-9.

. Donaher PA. Welsh C. ging opioid addiction with

Am Fam Physician 2006; 13: 1573~8.

. Sung §, Conry JM. Role of buprenorphine in the management of heroin

addiction. Ann Phdmmm[her 2006 10 sox S.
b SE. place in the
management of opioid addiction. CNS Drugs 2006; 20; 697-T12.

. NICE. and ine for the of opioid

T isal Guidance 114 (issued January
2007).  Available  au: hup {1www.nice.org.uk/nicemedta/pdf/
TAIl 14Niceguidance pdf (accessed 26/06/08)

. Boothby LA, Doering PL. Buprenorphine for the eatment of opioid

depeadence. Am J Health-Syst Pharm 2007; 64: 266=72.

.Mamck RP, u al. Buprenorphine maintenance v:nus placebo or

for opioid d\ d ilable in The
Cochrane Database of Systematic Reviews; Issue 2. Chichester: John
Wlley; 2008 (accessed 26/06/08).

. Sullivan LE. Fiellin DA. Narrative review: buprenorphine for opioid-

depcndem pauems in olffice practice. Ann Intern Med 2008; 148: 662-70.
e

RS, eral. wuhl hine and
| tor heroin d d in Malaysi domised, double-
blind. placebo-controlled trial. Lancet 2008 !71 2191 2200
. Woody GE, er al. ded vs sh for
of opioid-addicted youth: a domized trial. JAMA 2008;

30¢: 2003~11. Correction. ibid. 2009; 301: 830.

. Otman JS, Keating GM. Buprenorphine/naloxone: a review of its use in

the rearment of opioid dtpend:nc: Drugs 2009; 69: 577-607.

. Gowing L et al for the of apioid

withdrawal. Available in The Cochrane Database of Systematic Reviews;
Issue 3. Chichester: John Wiley: 2009 (accessed 30/10/09).

Pain. ACUTE PAIN. The BNF considers that buprenorphine
may antagonise the analgesic effect 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 preferred for acute
pain relief. The epidural route! and continuous subcuta-
neous infusion? have also been uséd; an intranasal formu-
lation of buprenorphine has been investigated for the
management of postoperative pain.! Patient-controlied
analgesia with intravenous® and intramuscular* bupren-
orphine is effective although its long half-life may limit
such use.

Buprenorphine had no adverse cardiovascular effects
when given intravenously after open-heart surgery,’
suggesting that it was a suitable analgesic for patients with
unstable circulation. Epidural analgesia with bupren-
orphine has also been used after cardiac surgery.®
Buprenorphine was also considered suitable for the relief
of pain in myocardial infarction.”

1.

2

w

ES

. Mehta Y, ef al. Lumbar versus thoracic cpidural

Miwa Y, et al. Epidural admini b hine in the

period. Can J Anaesth 1996; 43: 907-13.

Kawamata T, e7 al. Pain management after lumbar spinal fusion surgery
using 3 ubc infusion of ¥ ine. J Anesth
2005; 19: 199-203.

. Dingus D). ef al. Buprenorphine versus morphine for patient-controlled

analgesia after cholecystectomy. Surg Gyecal Obstet 1993; 177: 1-6.

. Harmer M, et al. on demand ia: double blind

controlled trial of pethidine, buprenorphine, morphine, and meptazinol.
BM1 1983; 286: 680-2.

di FL. et al. ic effects of bup: phine after hean
surgery. 8MJ 1978: 2: 1602-3.

Buprenorphine may have a lower potential for
producing dependence than pure agonists such as
morphine. However, 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
Administration, above).

Adverse Effects and Treatment

As for Opioid Analgesics in general, p. 110.1.

Acute hepatotoxicity, induding elevated liver enzyme
values, heparitis with jaundice, hepatic failure, necrosis, and
encephalopathy, and hepatorenal syndrome, has been
reported in opioid-dependent addicts; these reactions have
also occurred after the misuse of buprenorphine,
particularly after high doses or intravenous use.

Local reactions such-as rash, erythema, and itching have
been reported with the transdermal patches. In isolated
cases delayed local allergic reactions with marked signs of
inflammation have occurred; the patches should be
withdrawn in such cases. US licensed product information
for Butrans {Purdue, USA) also warns that prolongation of
the QT interval has occurred with transdermal bupren-
orphine when given at a dose of 40 micrograms/hour.

Treatment of adverse effects is similar to that for other
opioid analgesics {p. 110.3). The effects of buprenorphine
are only partially reversed by naloxone (see Effects on the
Respiratory System, p. 32.1) but use of the latter is still
recommended.

Incidence of odverse effects. Adverse effects reported!
after parenteral buprenorphine in 8187 patients were
nausea (8.8%), vomiting (7.4%), drowsiness (4.3%),
sleeping (1.9%), dizziness (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 hallucinations
(0.09%). Some studies?’ have reported nausea, vomiting,
and dizziness to be more troublesome with buprenorphine
than with morphine.

In a study* of sublingual buprenorphine, 50 of 141 cancer
patients withdrew because of adverse effects, espedally
dizziness, nausea, vomiting, and drowsiness; constipation
was not reported. A woman developed® a painless ulcer on
the upper surface of her tongue after she had put sublingual
buprenorphine tablets on rather than under her tongue.

Shock occurred® in 2 patients 2 hours after receiving
epidural buprenorphine 300 micrograms; treatment with
naloxone was unsuccessful but symptoms disappeared

spontaneously after 2 to 3 hours.

“In a mulkicentre study’ of transdermal buprenorphine,
252 of 1223 patients with moderate to severe cancer pain or
non-cancer pain withdrew due to adverse effects. The most
commontiy reported were 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 included pruritus (1.4%),
dermatitis (1.3%), and erythema (1.3%). Another study®
reported oedema, headache, nausea, palpitation, and
difficulty concentrating as causes for therapy withdrawal
in 4 out of 90 patients.

1. Harcus AW, o al. Mcthodology of monitored release of z new

preparation: buprenorphine. 8MJ 1979: 2: 163-5.
2. Sear JW, ¢f al. Buprenorphine for postaperative analgesia. Br J Anaesth
1979; 51: 71.
3. KjaerM.etal A study of i ineand
phine in the treatment of chronic pain of malignant origin. Br / Clin

r phine for
postoperative analgesia loflowing coronary ariery bypass graft surgery.
Ada Anacsthesiol Scand 1999: 43: 388-93.

. Hayes MJ, er al. d d trial paring b hine and

diamorphine for chest pain in suspected myucardul infaretion. 8MJ
1979; 2: 300-2.

CHRONIC PAIN. Transdermal buprenorphine is used for
chronic intractable cancer pain.'* It has also been used
successtully in chronic non-cancer pain including neuro-
pathic pain;'"*3? however, licensed product information
states that this route is not suitable for the treatment of

acute pain.
1. Béhme K. hine in a d | th i aew
option. Clin Rheumatol 2002. 21 (suppl 1}: S13-S16.
2. EBvans HC h SE. hine. Drugs 2003; 63:
1999-2010.
3. SitdR. T d in the of chronic pain.

Expert Rev Neurother 2005; 5: 315-23.

. Sitd R. Transdermal buprenorphine in cancer pain and palltative care.

Palliat Med 2006; 20 (suppl 1): $25-530.

. Kress HG. Clinical update on the pharmacology. efficacy and safety of

transdermal buprenorphine. Eur J Pain 2009: 13: 219-30.

. Bilint G, Buprenorphine treatment ol patients with non-malignant

musculoskeletal diseases. Clin Rheunatol 2002; 21 (suppl 1): S17-S18.

. Hans G. Buprenorphine—a review of its role in neuropathic pain. J

Opioid Manag 2007; 3: 195-206.

Dependence and Withdrawal

As for Opioid Analgesics, p. 109.1.

The symbol t denotes a preparation no longer actively marketed

Phannawl 1982; 13: 487-92.

Robbie DS. A trial of sublingual buprenorphine in cancer pain. Br J Clin

Pharmacol 1979 7 (suppl 3): 3155-317S.

S. Lockhan SP, Baron JH. Tongue ukeration after lingual buprenorphine.

BMJ 1984; 288: 1346.
. Christensen FR. Andersea LW. Adverse reaction o extradural
buprenarphine. 8r J Anaesth 1982; 54: 476.

7. Murel C, e al. Effectiveness and tolerability of the buprenorphine
transdermnal system in patients with moderate to severe chronic pain: 2
multicenter, open-label uncontrolled. prospective, observational
clinical study. Clin Ther 2005 27: 451-62.

8. Sorge J. Sl R.Ti hine in the of chronic
pain: results of 2 phase M. multicenter, randomized, double-blind,
placebo-controlicd study. Clin Ther 2004; 26: 1808-20.

*

kS

Effects on the heart. For a report of myocardial infarction
associated with abuse of buprenorphine, see Abuse under
Precautions, p. 32.2.

Effects on mental function. Psychotomimetic effects have
been relatively uncommon with buprenorphine. Hallud-
nations were reported' in only 7 of 8147 patients (0.09%)
given buprenorphine by injection. There have. been
reports of hallucinations after sublingual? or epidural® use.
I. Harcus AW, o al. Methodology of monitored release of @ new
preparation: buprenorphine. BMJ 1979; 2: 163-5.
2. Paraskevaides EC. Near faual auditory hallucinations after bupren-
orphine. BMJ 1988; 296: 214.
3. MacEvilly M, O'Carroll C. Hallucinations after epidural buprenorphine.
BMJ 1989; 298: 928-9.

The symbol & denotes a substance whose use may be restricted in certain sports (see p. viii)
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Effects on the respiratory system. There have been vary-
ing reports on the occurrence of respiratory'depresslorf
with buprenorphine. It may be subject to a ‘ceiling effect
in which respiratory depression does not increase further
above doses of about 3 micrograms’kg.! However, high
doses of 30 or 40 micrograms/kg given as sole intravenous
analgesic in balanced anaesthesia have been associated
with severe respiratory depression.? )

Respiratory depression may be delayesj in onset Aand
more prolonged than with morphine and is only pax:nall.y
reversed by naloxone, possibly because buprcnorpl?me is
very firmly bound to opioid receptors. A §tudy of sublingual
buprenorphine for postoperative pain relief was abandoned
when 3 of the first 16 patients showed signs of late-onset
respiratory depression after the second dose of bupren-
orphine; the respiratory depression did not respond to
naloxone.? Successful reversal has been shown in healthy
subjects with buprenorphine-induced respiratory depr':s-
sion given large doses of naloxone 5 or 10 mg, but not with
1mg: reversal was gradual in onset and decreased_ :hz
duration of the normally prolonged respiratary depression.
Other studies found that lower doses of naloxone 2 10 4 mg
given over 30 minutes.>® or bolus doses of 2 10 3Img
followed by a continuous infusion of 4mg/hour.® were
effective in reversing buprenomhinc-in@uccd respiratory
depression. The authors of both these studies suggested that
a longer duration of naloxone infusion may be_ needed for
reversal of respiratory depression caused by high doscs of
buprenorphine. The respiratory depressant and analg_esnc
effects of buprenorphine were decreased by the cocomitani
use of naloxone.” It should be noted that a combined
sublingual preparation of buprenorphine hydrochlnn'l‘ic and
naloxone hydrochloride is available in some countries for
the treatment of opioid dependence.

1. Dahan A, e al. C of the respir
buprenorphine and fentanyl in humans and rats. Br J Anarsth 2005; 94:
825-34, _ )

2. Schmidt JP, e al. Postoperative pain reliel with naloxone: severe
respiratory depression and pain after high dose buprenurphine.
Anaesthesia 1983; 40: $83-6.

3. Thom S-E, o al. Prolonged y
buprenorphine. Lancet 1988; i: 179-80.

4. Gal TJ. Naloxone reversal of bup
depression. Clin Pharmacol Ther 1989; 45; 66-71.

5. Dahan A. Opioid-induced respirarary effects: ne'v data on bupren-
orphine. Pailiat Med 2006; 20 (suppl 1): s3-58. »

6. van Dorp E, o al. Naloxone reversal of buprenarphine-induced

y effects of i

i ion caused by subli 1

hine-induced Yy

Y 2006; 105: 51-7.

7. Lebmann KA, e al. of onthep analgesic

and Y efiects ol b Eur J Clin Pharmacol §988; 34:
343-52.

Ovetdosuge. A small case series reported’ acute bupren-
orphine intoxication in 5 children, aged [rom 15 to 22
months, after accdental ingestion of sublingual tablets: of
these, 4 had ingested a combined preparation containing
naloxone ({Suboxone; Reckift Benckiser, USA). Sympioms
included drowsiness and miosis; decreased respiratory
rates were reported in 4. All 5 children required hospital
admission; 4 were treated with naloxone and 1 needed
mechanical ventilation. Accidental poisoning has also
been reported? in a2 9-month-old infant who ingested Sib-
oxone; his symptoms were reversed by naloxone. A retro-
spective review? of buprenorphine overdoses in children
under 6 years of age reported by US poison centres to a
national surveillance system from November 2002 to
December 2005 concluded that overdosage is generally
well tolerated. Out of 86 reports, 54 children devcloped
symptoms of toxicity. Such symptoms included: drowsi-
ness or lethargy (55%), vomiting (21%), miosis {21%),
respiratory depression (7%), agitation or irritability (5%),
pallor (3%), and coma (2%). There were no fatalities, and
significant CNS and respiratory depression occurred in
7%. Suboxone 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
referred 1o the emergency department.

During the years 1980 to 2002, buprenorphine was
mentioned in 43 cases of adult fatalities in the UK.* Of these,
27 deaths were confirmed to have involved buprenorphine
including 7 cases where it was taken alone. In those deaths
where multiple drugs were involved sedatives or benzo-
diazepines were detected in 23 cases and other opioids were
found in 17 cases; alcohol had also been taken in 10 cases.
The authors also found an increase in buprenorphine-
related fatalities since 1999 when the high-dose formulation
became available.

1. Geib A-J, @ al. Adverse efects in children aher unintentional
buprenorphine exposure. Pediatrics 2006; 118: 1746-51.

2. Cho CS, & al. Exploratory buprenorphine ingestion in an inlant. Amn
Emerg Med 2006; 48: 109,

3. Hayes BD, @ al. Toxidty of buprenorphine overdoses in children.
Abstract: Pediatric 2008; 121: 807-8. Full version: hup://pediatrics,
aappublications.org/cgi/reprint/ 121/4/¢782 (accessed 22/07/08)

4. Schifano P, o al. Buprenorphine mortality. seizures and prescription
data in the UK. 1980~2002. Hum Prychepharmacol 2005; 20: 343-8.

All cross-references refer to entries in Volume A

Precautions

As for Opioid Analgesics in general, p. 110.3.

Buprenorphine has opioid antagonist actions and may
precipitate withdrawal symptoms if given to patients
physically dependent on opioids.

Respiratory depression, if it occurs, is relatively slow in
onset and of prolonged duration; it may be only partially
reversed by naloxone.

Licensed product information stales thar baseline liver
function levels should be established before starting
buprenorphine therapy, and periodic monitoring of liver
function should be performed throughout therapy in
patients being treated for opioid dependence. It should be
used with caution in all patients with pre-existing hepatic
impairment.

Absorption of buprenorphine from transdermal patches
may be increased as the temperawre rises and patients
should therefore avoid exposing the patch to external heat:
similarly, patients with fever may require monitoring
because of increased absorption. It may take up to 30 hours
for plasma concentrations of buprenorphine to decrease by
50% aiter removal of a patch; patients who have had
adverse effects should be monitored during this period. US
licensed product information for Burrans (Purdue, USA)
recommends that transdermal buprenorphine should be
avoided in patients with a personal or family history of QT
interval prolongation and used with caution in those with
hypokalaemija or unswable cardiac disease such as airial
fibrillation, congestive heart failure, or myccardial
ischaemia.

Abuse. A 22-year-old man had chest pains on each of (wo
occasions after he had inhaled crushed buprenorphine
tablets.! An ECG taken after the second episode suggested
that the patient had sulfered a myocardial infarction.
Intravenous injection of crushed sublingual tablets was
associated with rhabdomyolysis and sciatic neuropathy in
2 patients.® A case scries® of 4 paticnts reported severe
limb and digit complications, such as ischaemia and gan-
grene, from parenteral abuse of sublingual buprenorphine
tablets; intra-arterial injection in 2 cases resulted in ampu-
tation of the affected digits or limb. The use of adulterants
in illicit preparations may also cause adverse effects: 4
patients on  substitution treatment developed candida
endophthalmitis after intravenously injecting sublingual
buprenorphine diluted with lemon juice.*

Hepatotoxicity has been seen in opioid-dependent
addicts after buprenorphine abuse (see Adverse Effects
and Treatment, p. 31.3).
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Breast feeding. From a study' of a breast-feeding mother
who was receiving sublingual buprenarphine 4 mg daily, it
was estimated that at the agz of 4 weeks the total amount
ingested by the infant during a 24-hour period was
3.28 micrograms for buprcnorphine and 330 nanograms
for norbuprenorphine. Ansther study? found that bupren-
orphine, also taken sublingually, was present in the breast
milk of a breast-leeding mother with a maternal milk-to-
plasma ratio of about one. The authors of both studics
eonsidered the amount absorbed through breast feeding 1o
be low.

Some licensed product information state that bupren-
orphine. regardless of route, should not be given 10 mothers
who are breast {eeding. Huwever. the BNF permits breast
feeding and recommends that breast-fed infants should be
monitored for opioid-induced adverse effects.

Studies in rats have shown that it may inhibit lactation.
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Porphyria. The Drug Darabase for Acute Porphyria, com-
piled by the Norwcegian Porphyria Centre (NAPOS) and
the Porphyria Centre Sweden, classifies buprenorphine as
not porphyrinogenic; it may be used as a drug of first
choice and no precautions are needed.!
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Pregnancy. An infant born to a mother who was being
treated with sublingual buprenorphine 4mg daily for
diamorphine addiction suffered a minor withdrawal
syndrome 2 days after birth.' The infant rapidly recovered
without any treatment. No further signs of withdrawal
occurred when breast feeding was abruptly stopped at the

age of 8 weeks. In another report? of 15 opioid-depe 1dent
mothers who had received buprenorphine mainte wance
sublingually during their pregnancies, withdrawal {ymp-
toms were either absent or mild in 12 of the neoates.
The remaining 3 neonates required treatment with mor-
phine. There appeared 1o be no correlation betwee 1 the
buprenorphine dose and the degree of withdrawal s /mp-
toms. A literature review® found that of about 309 ir fants
born 1o opioid-dependent mothers maintained on bu ren-
orphine (sublingual dose range: 0.4 to 24mg daily) 193
developed neonatal abstinence syndrome; of these, 149
required treatment. More than 40% of treated cases vere
confounded by misuse of other drugs. Onset of symp oms
occurred within the first 12 to 48 hours and peaked w thin
about 72 to 96 hours; duration of Symptoms was ajout
120 to 168 hours although in some infants, it was rep« ned
to last for 6 to 10 weeks.

The 67 pregnancies of 66 women using sublir jual
buprenorphine have been followed in a prospective st dy.*
The incidences of premature birth, caesarean section, and
low Apgar scores in buprenorphine-exposed neonates \vcre
no greater than those seen in the general population
although rthe mean birth-weight of the exposed neor ates
was significantly iower. In the exposed group, 919 of
neonates nceded intensive care treatment: 76% had
neonalal absiinence syndrome and 57% needed oroid
replacement therapy. There were also 2 cases of suc den
infant deaths in the exposcd group, which was considerc 11
be higher than that generally expected.
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Interactions

For interactions associated with opioid analgesics,
p. L2,

Buprenorphine is metabolised by the cytochrome P4350
isnenzyme CYP3A4: consequently, use with other dn gs
that induce or inhibit this iseenzyme may result in changes
in plasma concentrations of buprenorphine and. possit ly
adverse effccis. Some manufacturers state that dosage
adjustment of buprenorphine may be necessary when us:d
with such drugs. The UK licensed preduct information Ior
one sublingual formulation (Subuiex: Schering-Ploug'r)
recommends that the dose of buprennrphine should e
halved when siarting treatment with the potent CYP3. .4
inhibitor, ketoconazole.

There have been reports of respiratory and cardioves-
cular collapse in patients given therapeutic doses f
intravenous buprenorphine and diazepar.

Use with other potentially hepatotoxic drugs m.y
increase the risk of liver damage.

ce

Anolgesics. There is a risk that, with opioid agonis -
antagonists such as buprenorphine, their antagonist ¢
cifects might impair more effective analgesic therapy. Ths
appeared to happen in 2 cancer patients both of whoi1
were given sublingual buprenorphine that was later sul -
stituted by morphine.! Conventional doses of morphin
were inadequate and in one patient raising the dose «f
morphine proved fatal.

§. Overweg-van Kiows J. Suicker BHC. Falende pinbestnjding tijdet 5
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Antivirals. Various HIV-protease inhibitors and NNRTI .
can inhibit or induce cytochrome P450 isoenzymes, an
most are also substrates for CYP3A4: thus, they have the
potential to interact with buprenorphine. A pharmacoki
netic study' found that usual duses of neifinavir, ritonavir
and lopinavir-ritnavir given to HIV-negative patients tak-
ing buprenorphinc with naloxone for vpiate dependence
did net produce any clinically significant interactions: riio-
navir increased the area under the concentration-time
curve (AUC) of buprenorphine by about 57%, although
no adverse effects were scen. Another pharmacokinetic
study? in a similar group of patients also found no clini-
cally significant interactions betwcen buprenorphine with
naloxone and delavirdine or efavirenz: delavirdine increased
the AUC of buprenorphine fourfold, and efavirenz
decreased it by about 50%, but no adverse effects were
seen. However, a small case series® of 3 opioid-dependent
patients reported symptoms of buprenorphine toxicity,
such as dizziness, daytime somnolence. and decreased
mental functioning. with concomitant atazanavir and rito-
navir therapy.






