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EDITORIAL

Electronic prescribing in hospitals: the

road ahead

Hugo Sephenson, PhD Scholar, Department of Epidemiology & Preventive
Medicine, Monash University, Melbourne, and Medical Director, MedSeed
Medical Software Engineering, Melbourne

Index words:. drug information, drug utilisation.
(Aust Prescr 2001;24:2-3)

Theuseof computersingenera practicehasgrowndramatically
in response to initiatives such as the Commonwealth
Government’ s Practicelncentives Program (PIP). In contrast,
the use of computers in hospitals has changed little over the
past few years. Whereas65% of general practicesqualifiedfor
the electronic prescribing component of the PIPL, asurvey in
three M el bourneteaching hospital sreveal ed that only two out
of 30 residents used computers for purposes other than
reviewing patient results.

The progress of computing in Australian genera practice has
recently deviated markedly from that of our public hospitals.
Whereas el ectroni ¢ prescribing has become commonplacein
genera practice, our hospitals still rely on paper-based drug
chartsand outdated referencetextsto support the management
of inpatients medication. While general practitioners are
rapidly embracing theinternet asareal-time sourceof clinical
knowledge, many hospital sdo not offer doctorsand healthcare
professionals internet access on the wards. This deviation
represents areversal of fortune for our hospitals which have
provided doctorswith el ectronic accessto patients’ |aboratory
results for many years.

In this issue...

There has been rapid growth in the use of information
technology in medicine. Many general practitionersare
now prescribing electronically, but Hugo Stephenson
informs us that hospitals are being left behind.

Themanagement of opioid dependenceiscontroversial,
but new treatmentsarebecomingavailable. Alex Wodak
briefly reviews the available options.

Successful treatment depends on an understanding of
physiology. Brian Nankivell tellsushow to assessrenal
function, while Jenny Martin and Michael Fay explain
the principles of drug interactions involving the
cytochrome P450 system.

Interactions are a risk of drug treatment, but Andrew
Herxheimer proposes that we should talk more about
harms than risks. Neil Buchanan gives examples of
drugsthat can provoke seizures, while Geral dine M oses
remindsusthat even‘ natural’ substancescan causeharm.

The Quality in Australian Health Care Study suggested that
50% of adverse events occurring in our hospitals are highly
preventable.® A recent study in the USA has also highlighted
problems with hospital prescribing.* These include:

e unawareness of best-practice recommendations
« failuretoalter drugtherapy inthefaceof atered physiology

o disregarding a patient history of allergy to the same
medication class

» prescribingthewrong drugname, doseformor abbreviation
« incorrect dosage or frequency calculations

« illegible writing and failure to communicate important
information.

How many of these adverse events could have been prevented
by electronic prescribing and decision-support programs?
Most medical schoolsincorporateinformation technology into
the undergraduate curriculum. When working for prolonged
periodsin our public hospitals, new graduateswill not havethe
opportunity to usetheir knowledge of computers. Thereisnow
areal risk that these doctors will become deskilled.

Why has general practice taken the lead in leveraging
information technology to improve clinical practice? While
financial incentiveshave certainly contributed significantly to
the dramatic growth seen over the past year, factors such as
increasing consumerism and the evolution of communication
technol ogy have contributed to thisgrowth.® Furthermore, the
commitmentto‘legacy’ systemshaspreventedlargehospitals
from embracing evolving technologies.

These legacy systems, which have been purchased over the
past decade at enormous cost, provide access to patient
management information and clinical results. Due to the
proprietary nature of these systems, adding new applications
can be both costly and time-consuming. Many hospitals are
essentially locked into a cycle of dependence upon a single
software provider that can only be broken by significant
investment in system design and integration. Unfortunately,
giventherangeof proprietary systemsusedwithinour hospitals,
there cannot be a‘one sizefitsal’ solution.

Hospitalshaveal so suffered fromthelack of practical solutions
for the clinical interface. While the nature of most general
practice consultations remains compatible with the use of a
desktopcomputer, itisimpractical (and prohibitively expensive)
to expect medical officersto carry laptopsonward rounds, or to
continually log on to computers located at every bedside.
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Althoughbulky pen-based systemshavebeen hail ed aspotential
solutionsfor severa years, the release of affordable hand-held
computersshould bring the possibility of electronic prescribing
and decision support at the bedside closer to redlity.

Infurther contrast to general practice, the hospital prescribing
environment involves multiple prescribers, a wide range of
drugs and methods of delivery and, importantly, isintimately
related to drug dispensing. Asaresult, even the functionality
of existing general practice prescribing packages must be
significantly re-engineered to be useful in the hospital
environment.

Despite the problems, considerable efforts are now being
madetoimplement el ectronic strategiesinour publichospitals.
Several major hospital sareeval uating existing general practice
prescribing packages to assess their suitability for hospital
practice. Others have been developing software in-house to
integrate with their existing information technology
infrastructure. The Royal Melbourne Hospital is developing
an antibiotic decision-support system which will suggest
appropriate antibiotics based on patients’ microbiology
records. Many hospital sarenow piloting programsthat promote
electronic communication with local general practitioners to
encourage greater continuity of care. Importantly, asinterest
in clinical information technology is rapidly spreading
throughout thehaospital system, cliniciansarenow participating
moreactively inthisnew eraof hospital -based clinical practice.

Hospitals in the USA are providing hand-held computers to
doctors and nurses to use at the bedside. Many integrated
healthcare packages now offer electronic prescribing through
these hand-held systems. The popularity of these hand-held
computersacrossawiderangeof industrieswill resultin even
greater functionality emergingwithout significantly increasing
deployment costs.

With the introduction of State-based legislation, such as the

Electronic Transactions (Victoria) Act 2000, pre-existing
legal obstacles to electronic prescribing are rapidly
disappearing. While a handful of hospitals have called for
tenders to pilot electronic prescribing systems as isolated
projects, aco-ordinated approachisrequired to ensurethat the
benefitsof electronic prescribing canbedelivered consistently
across our hospital system.

Financial incentives have clearly been effectivein promoting
the use of computers in general practice. These incentives
have coincided with increased consumer awareness,
exponentially increasing volumes of clinical knowledge and
decreasing costs of upgrading technology. With the same
forces for change now appearing in our hospitals, the
opportunity isemerging for incentive programsto encourage
hospitals to follow the lead of general practice by adopting
electronic prescribing and decision-support systems.
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Letters

L etters, which may not necessarily be published in full, should be restricted to not more than 250 words. When relevant, comment on the |etter is sought from the author.
Due to production schedules, it is normally not possible to publish letters received in response to material appearing in a particular issue earlier than the second or third

subsequent issue.

Treating head lice

Editor, — | would like to correct an error in the article by
Dr Wargon (Aust Prescr 2000;23:62-3).

The comment that an organophosphate insecticide ‘ acts by
non-reversibly blocking acetylcholine’ isnot correct. These
compounds act by non-reversibly blocking the enzyme
acetylcholinesterase which is responsible for degrading
acetylcholine at nerve terminals. The effect of this enzyme
inhibition isan excess acetylcholine activity rather than any
blocking of the effects of this neurotransmitter.

Maldison (malathion) initially undergoes bioactivation in
theinsect totheactivecompoundwhich, by my understanding,
acts predominantly in the insect’s central nervous system.
Pyrethroids (also mentioned in the article) act on voltage-
dependent sodium channels in the nerve cell membranes.

With some of these drugs, this results in repetitive nerve
firing and release of excess acetylcholine at the nerve
terminal. The end result with some pyrethroidsistherefore
similar to that with the organophosphates.

Excess muscarinic activity resulting from the clinical use of
reversibleanticholinesterases(e.g. neostigmine) isacommon
prablem which is overcome in anaesthetic practice by the
concurrent administration of an antimuscarinic drug (e.g.
atropine) that does block the action of acetylcholine at
muscarinic receptors. Thisisimportant to prevent thesevere
bradycardia that would otherwise occur.

Kerry Brandis

Director of Anaesthesia
Gold Coast Hospital
Southport, Qld
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Drug treatment for opioid dependence

Alex Wbdak, Director, Alcohol and Drug Service, & Vincent’s Hospital, Sydney

SYNOPSIS

The number of Australians dependent on heroin is
increasing. Thisisresulting in more deaths and disease.
Treatment of heroin dependency usually begins with
detoxification, followed by maintenancetreatment. Some
patientsbecomeabstinent. Whilenon-drug therapy hasa
role there is more evidence to support the use of
phar macotherapy for drug dependence. Methadoneis a
cost-effective maintenance treatment. Other options
include buprenorphine and naltrexone, but further
evaluation of these treatments is needed in Australian
practice.

Index words: buprenorphine, heroin, methadone,
naltrexone.

(Aust Prescr 2001;24:4-6)

Introduction

Heroinisthemost commonly injectedillicitdrugin Australia.
Heroin injecting began in Australiain the late 1960s. Using
several different methods, it was estimated that there were
about 70 000 heroin-dependent personsin Australiain 1997.1
In the last few years, the number of heroin injectors in
Australia has increased more rapidly than in the previous
quarter century.

Reported deaths from heroin overdose have increased in
Augtradiafifty-fivefold from six in 1964 (1.3/million people
aged 1544 years) to 600 in 1997 (71.5/million).2 In 1998,
therewere 737 such deaths. HIV remains under good control
among injecting drug users in Australia, but an estimated
11000 hepatitis C infections in 1997 were attributed to
the sharing of injection equipment.®

Heroindependency isapoorly understood, chronic, relapsing,
remitting condition. Mortality, estimated to be 1-2% per
annum, is about 15 times that expected in a population of
similar age and sex who do not inject drugs.

Heroin-dependent persons benefit from treatment.* Evidence
for thepersistenceof benefit after treatmentislessimpressive.
Pharmacological treatments attract and retain many more
drug users than non-pharmacological interventions and are
alsofar better supported by evidence of benefit. Psychosocial
interventions play an important role in pharmacological
treatments, but the optimal nature and extent of these
psychosocial componentsremainscontroversial. Someheroin-
dependent persons are not suitable for pharmacological
treatments or are unwilling to consider them. We therefore
need a diverse range of treatment options, including non-
pharmacological interventions.

Benefits of treatment

Treatment canimprovesocia and economic outcomesaswell
as the patient’ s health (see box). As a generalisation, heroin
use falls dramatically. The longer patients stay in treatment,
the lower it falls. Reducing the use of heroin will result in
decreased deaths, fewer infections and less crime. Although
not all patientswill completely stop using drugs, thereduction
in deaths from overdose makes treatment worthwhile.

Detoxification

Theaim of detoxification isto provide asafe and comfortable
withdrawal from mood-altering substances. Detoxification
should not be regarded as the sole treatment, but it is often a
useful preludeto other formsof treatment. Furthermore, some
patientsundergoing detoxification manageto achieveenduring
abstinence without proceeding through subsequent formal
treatment. In Australia, most detoxification providedtoheroin-
dependent persons is still provided in residential care.
Outpatient detoxificationisincreasing, althoughnot all patients
are suitable for or will accept this approach.

Benefits of treatment

Health

* Reductionindeaths (all-cause mortality but especially
drug overdose)

* Reduction in morbidity (mainly infections — HIV,
hepatitis B, hepatitis C, also bacterial infections both
proximal, e.g. abscesses around injection sites, and
distal, e.g. sub-acute bacterial endocarditis— but also
reduction in non-fatal overdoses)

e Improvement in mental health

Social

e Improved relationships and parenting

* Reductionin crime

* Increased employment

e Improved residential status (i.e. less homel essness)
* Increased education and training

¢ Reduction in drug use (all sorts)

* Reduced heroin use (including abstinence)

Economic

e Earning income legally, or social security

e Lessdebt

« Benefits outweigh costs to individuals and society
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Clonidine, an alpha,-adrenergic agonist, helps to ameliorate
some of the more distressing symptoms of heroin withdrawal .
It isusually used in combination with several other oral drugs
toprovidesymptomaticrelief. Thesedrugsincludeparacetamol
for bone pain, diphenoxylate or loperamide for control of
diarrhoea and hyoscine to control abdominal cramps.
Benzodiazepines such as nitrazepam can be used for the short-
term treatment of insomnia. A small proportion of patients
prescribed clonidinemay devel op hypotension. Somepatients
who cease clonidine abruptly develop rebound hypertension.
L ofexidine, which hasmany of the useful featuresof clonidine
but possibly fewer adversecardiovascul ar effects, may become
availablein Australia.

Relapse following detoxification is very common. Doctors,
their patientsand the patients' families should be prepared for
thepossibility of relapseand not despair if thisoccurs. Relapse
should either prompt a repeat attempt at detoxification, or
alternatively, areview of al available options.

Methadone maintenance

M ethadone, an opioid agonist which iswell-absorbed orally,
was introduced for the treatment of heroin dependence in
1964. Therationaleinvolvesreplacing anillegal, short-acting,
expensivedruginjectedintravenously withan oral drugwhich
islegal, inexpensive and hasalonger half-life (requiring only
once-daily administration). Patientsattend aclinicor pharmacy
every day (or several daysaweek) to be dispensed methadone
under supervision. Detoxification is not required for patients
starting methadone. Psychosocial interventionsareanimportant
part of treatment.

Methadone maintenance is one of the most thoroughly
investigated interventions in medicine. A vast scientific
literature provides compelling evidence that methadone
maintenance reduces heroin consumption, death from drug
overdose, HIV infection and criminal activity.* Methadone
maintenance is generally very safe, but injudicious use can
provefatal. Methadone a so appears to be cost-effective® and
inmost countries, demandfor treatment exceedstheavail ability
of methadone programs.

Methadone treatment is often subjected to relentless
ill-informed criticism in the lay press despite strong
scientific support. This criticism undermines community
support and makes authorities ambivalent towards funding
programs. Local opposition to programs is also not
uncommon. Much of the opposition to methadone arisesfrom
thefact that it involves giving a patient with drug dependence
another drug of dependence. This concern does not arise with
nicotine replacement therapy for cigarette smokers even
though 20% of patients experience great difficulty stopping
nicotine chewing gum.

As many as 85% of patients will stay on methadone for
12 months. Patients retained in treatment on a larger dose
and for alonger duration generally achieve better results. For
most patients, optimal results are achieved with a dose of
60-100 mg per day. Many patients require treatment for at

least two years. Some heroin-dependent persons will not
consider methadone maintenance treatment, while others
who agreed to enrol achieve unsatisfactory outcomes. Better
resultsare often achieved in older patients. Not uncommonly,
patients who have had poor results from earlier episodes of
treatment achieve better results from a subsequent treatment
episode. There is good evidence to suggest that as much as
80% of thevarianceintreatment outcomeresultsfromtreatment
rather than pre- or post-treatment factors.® | mportant treatment
factors include the dose of methadone and the morale of
the clinic staff.

Methadone maintenance therapy is provided in a diverse
range of programs. New patients or those with more difficult
medical or psychosocial problems are often better managed
in large public or private clinics. Patients who have
achieved some stahility are often better managed in general
practice with methadone dispensed from a community
pharmacy. (Methadone programs are not available in the
Northern Territory.)

Naltrexone

Naltrexone is along-acting opioid antagonist which is well-
absorbed orally. A severe withdrawal reaction may be
precipitated if the patient hasrecently taken heroin or another
opioid. The manufacturer recommends that naltrexoneis not
commenced until seven to 10 days after the last use of heroin.
If heroin or another opioid is taken by a patient who has
aready been taking naltrexone, all opioid effectsare blocked.
The results of naltrexone maintenance treatments are
consistently modest for street drug using popul ations.® Better
results may possibly be achieved if naltrexone administration
issupervised aspart of acomprehensivetreatment program, or
if more ‘motivated’ patients are selected (white-collar
professionals, persons on parole, probation or in jail).

Some concern hasrecently been raised about the possibility of
an increased risk of death from overdose during naltrexone
maintenance. Theproposed expl anationisthat opioidtolerance
declines during naltrexone administration. If naltrexone is
taken intermittently and then heroin consumed in intervening
periods, the risk of death from overdose may be increased.

Accelerated detoxification with general anaesthesiaor heavy
sedation has been added recently to naltrexone maintenance.
This is sometimes referred to as Ultra Rapid Opiate
Detoxification (UROD) or Rapid OpiateDetoxification (ROD).
Published evaluations have substantial methodological
shortcomings and accelerated detoxification can only be
considered to be experimental.” Nevertheless, astonishing
successis often claimed for thisintervention in the lay press.

Buprenorphine

This partial agonist is taken sublingually as it has a high
first-pass metabolism when taken orally. It has been used
extensively in France and evaluated in anumber of countries.
Results overall are generally comparable with methadone
maintenance, but each drug has particular advantages
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(and some specia disadvantages). Buprenorphine can be
taken on aternate days.

Therisk of overdoseis minimal but people on large doses of
heroinmay experiencesomewithdrawal symptoms. Although
buprenorphine is more expensive than methadone it may
become the treatment of choice for detoxification.

Leva-alpha-acetylmethadol (LAAM)

LAAM (asoknown aslevomethodyl acetate) isamethadone
derivative. It has a longer half-life than methadone, but has
similar effects. Administration on alternate days reduces
the cost of providing the drug and also reduces the burden
on patients who are doing well. The metabolites are active
and other drugs can interfere with the production of the
metabolites. LAAM may be availablein Australiawithin the
next few years.

Sustained release oral morphine (SROM)

Few studies have been conducted. A trial has commenced in
Australia.

Prescription heroin

Heroin prescription has been availabl e for the management of
heroin dependence in the UK since 1926. It has never been
studied or utilised commonly in that country. A handful of
papers of variable quality suggest that results might be
comparable to methadone. A heroin trial conducted in
Switzerlandinthe 1990sobtained someimpressiveresultsbut
lacked acontrol group. Neverthel ess, resultsweresufficiently
impressive to stimulate research in other European countries.
Themajor argument in favour of heroin prescriptionisfor the
management of heroininjectorsrefractory to other treatments.

Intravenous methadone

Intravenous methadone has been prescribed in the UK for
decades although evaluation studies are scant.

Non-pharmacological treatments

These include drug-free outpatient counselling, residential
rehabilitation (therapeutic communities) and self-help groups
(Narcotics Anonymous). Retention is often poor and good

evidenceof benefitisdifficulttofind. Residential rehabilitation
is more expensive than outpatient pharmacological treatment
and is difficult to combine with continued employment.

Summary

Pharmacotherapeutic treatments attract and retain large
numbers of heroin-dependent patients. Evaluation studies
show that agonist treatments are safe, effective and cost-
effective. The range of pharmacotherapeutic options for
management of heroin dependency in Australia is now
being expanded. Demand for all forms of treatment
(especially pharmacological treatments) for heroin
dependence far outstrips supply.
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Self-test questions

The following statements are either true or false
(answers on page 23)

1. Buprenorphine is taken sublingually because of its
low oral bioavailability.

. Thelong half-life of methadoneallowsit to be given
once a day.

. B
Thyroxine interacts with celery seed tablets?

Geraldine Moses, Senior Pharmacist and Manager, Queensland Medication
Helpline, Mater Misericordiae Public Hospitals, South Brisbane

Introduction

Interactions between so-called ‘ natural therapies' and clinical
medicines are an unquantified problem in the Australian
community, due to a lack of awareness and reporting from
consumers and health professionals alike.

The Queensland Medication Helpline is a direct link to
consumers and their medication concerns. Over the past five
years we have reported, to the Adverse Drug Reactions
Advisory Committee, avariety of suspected adverse effects
and interactions between clinical and herbal/nutritional
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medicines. Aninteresting exampleisthe potential interaction
between thyroxine and celery seed tablets.

Case reports

Our first case involved a 55-year-old woman who, after
considerablemonitoring, had finally been stabilised onadaily
dose of thyroxine 100 microgram. A month later, her doctor
found that her T, levels were low again and her dose was
doubled. The patient then remembered that in the past month
shehad al so started taking cel ery seedtabletsfor osteoarthritis.
Suspecting a potential interaction, she ceased the celery seed
tabletswithout increasing thethyroxine dose asthe doctor had
advised. Next timeher thyroxinelevel swerechecked they had
increased towithinthenormal range. Shetried recommencing
celery seed a month later but after a week she felt lethargic,
bloated and had dry skin. When she stopped the celery seed
tablets, shereportedthat her ‘ general energy levelsimproved'.

A second report wasreceived from a49-year-old woman who
had taken thyroxine for many years. When her T, became
extremely low her doctor suspected that she had not been
taking her tablets. The patient argued that she had taken her
thyroxine, but she had recently commenced taking cel ery seed
tabletsto treat arthritis. She ceased the celery seed tabletsand
onemonthlater her thyroxinelevelshad returned towithinthe
normal range.

Evidence

Celery seed extracts (Apiumgraveolens) are a popular herbal
remedy for the treatment of arthritis, gout, fluid retention and
cystitis. Celery seed/fruit should not be confused with the
edible celery stem.! Studies have shown that celery plant
extractshaveanti-inflammatory activity against carrageenan-
induced rat paw oedema.? Hypotensive and hypoglycemic
activities have also been reported.! In preliminary research,
five of 23 celery-based preparations showed antiarthritic

effects, but no anti-inflammatory or antipyretic effects. The
celery seed activity wasthought to bedependent on processing
at low temperatures.®

An extensive literature search did not find other reports of an
interaction between celery seed extracts and thyroxine.
However, when referencewas madeto these casestudiesinan
articleinaQueend and newspaper, theQueensland M edication
Helplinereceived aflood of callsabout similar experiences. A
total of 10 casesarenow onfile. Althoughthevalidity of these
anecdotal reports needs to be tested, as their number
accumulates so too does the suspicion that the interaction is
real. A pharmacokinetic study of the T,-celery interaction is
under consideration by theM ater Hospital Pharmacy Services
Therapeutic Advisory Service.

Conclusion

Anecdotal evidence indicates apotential interaction between
thyroxine and celery seed tablets. Since consumers often fail
to volunteer details of self-medication with complementary
medicines, prescribers and pharmacists should ask directly
what herbal/nutritional medicines consumers are taking. If
celery seed tablets are being co-administered with thyroxine,
it is strongly recommended that thyroid function tests are
closely monitored and any suspected interaction reported.
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I ————
Your questions to the PBAC

Celecoxib

The listing of celecoxib as a general benefit on the
Pharmaceutical Benefits Scheme (PBS) from 1 August 2000
waswelcomed by arthritissufferersAustralia-wide. However,
the decision to list the 200 mg capsul eswith an issue quantity
of 60 rather than 30 has surprised many pharmacists. This
exceeds the 30 day supply rule, taking into account the
manufacturer’ s recommended one capsule a day dosage.

A more serious problem is the number of potential adverse
sulfonamide-type reactions that may occur around Australia,
and the subsequent waste of Commonwealth funds when
celecoxib isdiscontinued by the patients. In our town of 5000
there has been a high demand for celecoxib and within one
week of listing we had six adverse sulfonamide-type
reactions, with swelling of thethroat, body rashand fever. One
patient ended upinMoruyaHospital andtherest werereferred
to their general practitioner.

Asamedication review pharmacist, | am concerned about the
incidence and severity of these reactions. They usually occur
within afew days of commencing celecoxib and the patient
hasto cease the medication. As celecoxib 200 mg isthe most
commonly prescribed dose, | believe that the decision by the
Pharmaceutical Benefits Advisory Committee to list the
200 mg capsulesin a quantity of 60 was a poor one, and will
result in asignificant waste of PBS funds.

Richard Lord
Pharmacist
Narooma, NSW

PBAC response:

The Pharmaceutical Benefits Advisory Committee (PBAC)
recommendsthe maximum quantity and thenumber of repeats
that should apply to the prescribing of aparticul ar medication.
Themaximum quantity recommendedfor listingby thePBAC
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usually corresponds to the pack size produced by the
manufacturer.

For drugswhichareintended for usein chronic conditions, the
PBAC recommends a maximum quantity and number of
repeatswhichwill provide sufficient supply of thedrug for six
months' therapy at normal dosage levels.

The current dosage of celecoxib for the treatment of
osteoarthritisis 200 mg oncedaily or 100 mg twicedaily, with
some patients requiring 200 mg twice daily. The dosage for
rheumatoid arthritis is 100 mg or 200 mg twice daily. The
PBAC therefore recommended a maximum quantity of 60
capsulesfor boththe 100 mg and 200 mg strengthsof celecoxib
inan attempt toencompassthecompletedosagerangerequired
by patients. Themaximumquantity listedinthe Pharmaceutical
BenefitsScheme(PBS) Schedul efor cel ecoxib200mg provides
for one month’s therapy at maximum dosage levels and for
twomonths' therapy at minimumdosagelevels. Themaximum
number of repeats (three, for consistency with the listings of
the non-steroidal anti-inflammatory drugs) provides for a
supply of four monthsor eight monthsof medi cation depending
on the patient’ s dose.

Doctorsareunder noobligationto prescribetheful | maximum
quantity specified in the Schedule for aparticular drug. They
may, at their discretion, prescribe smaller quantities than
those listed in the Schedule.

Themechanismviawhichadversedrug reactionsaremonitored
in Australia is administered by the Adverse Drug Reactions
Advisory Committee (ADRAC) of the Therapeutic Goods
Administration. Pharmaci stswho seeunexpected reactionscan
notify the ADRA C Secretariat by filling out thebluereport card
which is enclosed in every copy of the PBS Schedule.

Australian Prescriber storage boxes

Many readersof Australian Prescriber keep their copies
for reference. To help readers keep their back issuesin
good condition, a limited number of storage boxes are
now available. The boxes are vinyl covered and will
hold all the issues published over the last 5 years. To
order a box, send your name and address to the
Editorial office (see page 23). A limit of one box per
Australian health professional will apply.

...
Medications which may lower seizure threshold

Neil Buchanan, Emeritus Professor, University of Sydney, Sydney

Most people who have epilepsy are warned that certain
substances, especially other medications and alcohol, ‘ do not
mix with their pills'. Thisis partly correct and is more valid
with the older, enzyme-inducing drugs (phenytoin,
phenobarbitone and carbamazepine) than with the newer
antiepileptic drugs.

What peoplewith epilepsy arenot sufficiently informed about
are the factors which lower the seizure threshold and make
them moreliableto have seizures. Such factorsinclude stress,
sleep deprivation, alcohol, menstruation and, especialy in
children, intercurrent infection and fever. Antiepileptic drugs
may occasionally makeseizuresworse, either idiosyncratically
when being introduced, or if the dose is excessive. Table 1
shows some medications which may provoke seizures by
lowering the sei zure threshol d, rather than by interacting with
antiepileptic drugs.

We do not know how often seizures occur because adrug has
atered the seizure threshold. Many reports are anecdotal. In
the past two yearsof specialist practice | have seen 25 patients
whereclinical judgement woul d suggest aparticular medication
has provoked a seizure. The commonest seizure-provoking
drugwaspethidine. With hindsight, 19 of the25 patientsmight
haveavoided thisproblemif they had knownthat it could have
occurred. Theseverity of thesei zuresvaried, but threepatients
were admitted to intensive care units.

The list of potential seizure-provoking medications shown in
Tablelisprobablyincomplete. Thelist hasbeencompiledfrom
persona observations, discussions with colleagues, data from
the Adverse Drug Reactions Advisory Committee (ADRAC)
and published product information. The purpose of compiling
such alist does not imply the use of these drugsis prohibited.
Rather it aims to aert doctors and people with epilepsy to
medicationsthat could provokeseizures. Attentiontothemention
of epilepsy in the precautions section of published product
information would identify most potential problems.

With regard to anaesthetic agents, there arereports of seizures
post-anaesthesia. Whether thisrel atesto the anaesthetic agent
itself or withdrawal seizures after an anaesthetic is not clear.
Whilepropofol iseffectively used inthemanagement of status
epilepticus, therearedefinitereportsof selizuresafter itsuseas
an anaesthetic. From the patient’s point of view, the reason
why is not of great concern.

Theimplications are:

* medical practitioners should be aware of the possibility of
achange in seizure threshold

» peoplewithepilepsy shouldbeawareof thepossibility that
medicines may lower their seizure threshold

» medicationswhich may alter the seizure threshold should
only be used if really necessary and no safer aternative
exists.
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Table 1

M edications which may lower seizure threshold

Medications

Relative frequency Comments
of seizure provocation

Anaesthetic drugs
enflurane
isoflurane
propofol

Antiarrhythmics
lignocaine
mexiletine

Antibiotics
penicillins
cephalosporins
amphotericin
imipenem

Antidepressants
tricyclics

selective serotonin reuptake inhibitors

monoamine oxidase inhibitors
doxepin
nefazodone

Antihistamines
azatadine
cyproheptadine
dexchlorpheniramine
methdilazine
pheniramine maleate
promethazine

Antimigraine
sumatriptan

Antipsychotics
chlorpromazine
clozapine
flupenthixol
fluphenazine
haloperidol
olanzapine
pimozide
risperidone
thioridazine
thiothixene
trifluoperazine

Bronchodilators
aminophylline
theophylline

Cough and cold remedies

triprolidine and pseudoephedrine

pseudoephedrine

Hormonal preparations
oral contraceptives
hormone replacement therapy

Immunomodifiers
cyclosporin

Narcotic analgesics
pethidine
fentanyl

Stimulant medications
dexamphetamine
methylphenidate

j

rare
rare
well described

uncommon
rare

: . e with big intravenous
relatively common in

hiah d doses
g @loregls e probably cannot be
avoided
uncommon e patients should be
uncommon informed of risk
uncommon e increased seizures usually
rare occur within 2-6 weeks
uncommon of starting antidepressant
e widely used and found in many
over-the-counter medicines
probably quite rare e suggest avoiding unless essential
e use non-sedating antihistamines in
preference
rare
uncommon avoid — if possible
common avoid — if possible
rare
rare
uncommon
uncommon See ADRAC Bulletin 1999;18:3
uncommon
uncommon
uncommon
uncommon
uncommon
well described avoid — if possible
probably quite rare e widely used and found in many
over-the-counter medicines
e suggest avoiding unless essential
uncommon e patients should be warned of risk
uncommon e increased seizures occur within
1-4 weeks of starting oral contraceptives
or hormone replacement therapy
common
common avoid — use morphine
See ADRAC Bulletin 1997;16:3
uncommon avoid — if possible
uncommon parents/patients should probably be made
anecdotal reports aware of a quite low risk
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Cytochrome P450 drug interactions: are
they clinically relevant?

Jennifer Martin, Clinical Pharmacology Registrar, and Michael Fay, Medical
Oncology Registrar, Alfred Hospital, Melbourne

SYNOPSIS

Thecytochrome P450 system isan evolutionary systemto
deal with the breakdown of endogenous and exogenous
chemicalsin the body. Thereis an increasing amount of
interest in this area as new information is enabling usto
under stand why people metabolise drugs differently and
why there is a spectrum of adverse effects in different
people. Under standing the cytochrome P450 system also
explains the mechanisms of some drug interactions, and
enablesustopredict which of thesearelikely tober elevant
in clinical practice.

Index words: pharmacokinetics, drug metabolism,
warfarin.

(Aust Prescr 2001;24:10-2)

Introduction

The cytochrome P450 enzyme system is one of several
metabolic systemswhich evolved to enabl e organismsto deal
with lipid-soluble environmental chemicals. Latterly, the
importance of the system in metabolising drugs has been
recognised. The cytochrome P450 system performs this
function by oxidising, hydrolysing or reducing the chemicals.
Thisenablesanother group of enzymes, conjugation enzymes,
to attach polar groupsto makethemetaboliteswater solubleso
that they can be excreted intheurine. Although thereare other
enzymesystemsthat performsimilar functions, thecytochrome
P450 system is important because it is involved in most
clinically relevant metabolic drug interactions.

The cytochrome P450 family

To date, about 55 human isoforms of cytochrome P450 have
been discovered. These isoforms are given numbers and
lettersto signify their common evolutionary families. CYP1,
CYP2 and CYP3 are important in drug metabolism. Each
member of afamily containssimilar amino acids. Subfamilies
are classified by the protein sequence. The known clinically
relevant cytochromes are CYP3A4, CYP2D6, CYP1A2,
CYP2C9, CYP2C19 and CYP2E1l. CYP3A4 is the most
abundant enzyme. Most of the enzymes are involved in
metabolising endogenoussubstratesto carry out housekeeping
functions. For example, they areinvolved in theintermediary
metabolism of steroids such as testosterone, and of lipids.
Other isoforms are responsible mainly for metabolising
exogenous chemicals including drugs.

Each of theisoforms hasawide substrate specificity, but each
hasits own specific substrate profile. This enables the whole
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range of chemical structuresto be metabolised. Theseisoforms
have differing regulatory mechanismsto control their activity.
Theregulatory mechanismsinvolve chemicalswhichinduceor
inhibit the enzyme. For example, CY P1A2 metabolises some
carcinogenic tars in cigarette smoke and is induced by these
chemicals. Membersof other CY Pgenefamiliesareinduced by
drugs such as barbiturates, anticonvul sants and rifampicin.

Aswell as showing some degree of substrate selectivity, the
individual isoforms also show selectivity for inhibitors. For
example, sulfaphenazole is a specific inhibitor of CYP2C9
whereas quinidine is a potent and selective inhibitor of the
isoform CY P2D6.

Some of the isoforms exhibit genetic polymorphisms. The
frequency of these polymorphisms differs markedly between
ethnic groups. These genetic differences mean some people
have an enzyme with reduced or no activity. Patientswho are
‘dow metabolisers may have an increased risk of adverse
reactions to adrug metabolised by the affected enzyme. One
isoform, CYP2D6, also has alleles that result in ‘ superfast’
metabolisers.

The liver is the main site of drug metabolism. However,
isoforms occur in many tissuesand CY P3A4, in particular, is
found at quite high concentrationsin the mucosa of the small
intestine. This meansthat drug substratesfor thisisoform are
subject tometabolism during absorption, whilethey arepassing
through thesmall intestinal mucosa, and during their first pass
through the liver. Serious drug interactions resulted in the
withdrawal of mibefradil (a T-type calcium channel blocker
that inhibits CY P3A4) because of deaths occurring from the
concurrent administration of drugsthat are CY P3A4 substrates.

Principles

With new knowledge regarding substrate specificity, drug
interactions involving the cytochrome P450 system are often
predictable. However, they may not necessarily be clinically
significant. There are several principles that help predict
whether or not adruginteractionwill beclinically significant.
These include pharmacokinetic (what the body does to the
drug) and pharmacodynamic (what the drug doesto the body)
factors. Other factors such as the wide variability of patient
response to the same drug, concomitant medical illness and
factorsrelating to the route and timing of administration may
also be important.

Concentration-effect relationship

Clinically significantinteractionsoccur when onedrug affects
the metabolism of another causing achangein concentration.
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This change in concentration can have clinical implications
depending on the concentration-effect rel ationship. A number
of factors influence this, including:

 theposition of thedrug concentration onthedose-response
curve at the time of the interaction

» the dope of the concentration-effect curve
» thesize of the change in concentration of the drug
» thetherapeutic index of the drug.

If the drug concentration isnear thetop of the response curve,
adding a drug that increases its concentration will not
increase its efficacy, regardless of the size of the interaction.
However, the increase in concentration still may be relevant
with respect to toxicity. An example of thisiswith drugs that
increase the concentration of amlodipine. Increasing the
concentration beyond a certain point does not increase the
hypotensive effect.

As a general rule, if an enzyme inhibitor doubles the
concentration, anenhanced drug responsecan occur. However,
even asmall increase may be important for medicationswith
anarrow therapeuticindex. Likewiseasmall decrease may be
important for medications (such as cyclosporin) that rely ona
certain concentration for their efficacy.

Patient factors

Gender, hormonal status, age and pre-existing conditions can
all affect whether adrug interaction islikely to be clinically
significant. For example, giving high doses of cisapride to
someone with a normal heart, or normal doses to someone
with along ECG QT interval, will increase the likelihood of
an arrhythmia. Drugs which reduce cisapride metabolism by
inhibiting CYP3A4 (e.g. macrolides) can increase its
concentration and further increase the chance of apotentially
fatal arrhythmia occurring.

Administration

The route of administration and the timing of a dose can be
important. Oral administration is more likely to have
cytochrome P450interactionsbecause thedrugisthen subject
to cytochrome P450 interactions in the gut wall aswell asin
theliver. Anexampleof thisisgrapefruit juice. When taken at
the same time as felodipine, it inhibits gut wall CYP3A4,
increasing felodipine absorption across the gut wall and
therefore bioavailahility.

First-pass metabolism

In general, if adrug has ahigh first-pass metabolism through

theliver one can expect amarked increasein itsconcentration

if it is taken with another drug which inhibits metabolism.

Whether or not this change in concentration is clinically

significant isrelated to thefactorsaffecting the concentration-

effect relationship. Examples of drugs which undergo first-

pass metabolism by CY P3A4 include:

* very high first-pass metabolism: buspirone, ergotamine,
lovastatin, nimodipine, saquinavir, sSimvastatin

» high first-pass metabolism: oestradiol, atorvastatin,
felodipine, indinavir, i sradipine, nicardipine, propafenone
and tacrolimus

e intermediate first-pass metabolism: amiodarone,
carbamazepine, carvedilol, cisapride, cyclosporin,
diltiazem, ethinyloestradiol, etoposide, losartan,
midazolam, nifedipine, nelfinavir, ondansetron, pimozide,
sildenafil, triazolam and verapamil.

Significant interactions by drug class
Anticonvulsants

Carbamazepine, oxcarbazepine, and phenytoin reduce the
concentration of oral contraceptives by inducing CY P3A4.
This has resulted in some women having unplanned
pregnancies.2 Carbamazepinetoxicity hasoccurred with 3A4
inhibitors. Phenytoin reduces the concentrations of many
drugs metabolised by the cytochrome P450 system. This
resultsin clinically significant effects for some drugs with a
low therapeutic index such aswarfarin and cyclosporin.

I mmunosuppressants

K etoconazole widely inhibits the cytochrome P450 system
and doublestheoral availability of concurrently administered
cyclosporin. Thisinteraction has been used to enabl e patients
to be given lower doses of cyclosporin. Other inhibitors of
CYP3A4 have been used with similar, but less predictable
results.

Tacrolimusisasubstrate for CY P3A4. Clinically significant
toxicity hasbeenreportedwhen co-administeredwithCY P3A4
inhibitors, such as diltiazem. CYP3A4 inducers such as
carbamazepine reduce tacrolimus concentrations.

St John's wort has caused organ rejection when added to
cyclosporin therapy, by inducing CYP3A4.2

Protease inhibitors

Ritonavir, aCY P3A4 inhibitor, is often added to saquinavir,
a CYP3A4 substrate, as their interaction results in a 33%
increase in the maximum concentration of saquinavir.
Grapefruit juice can double the bioavailability of saquinavir,
although thisis not reliable enough to be used clinically. St
John’ swort, aCY P3A4 inducer, reducesthe concentration of
indinavir, a CYP3A4 substrate, by 57%. This is clinically
significant as the reduction can lead to failure of therapy.*
Non-drug

Grapefruit juice, by inhibiting CYP3A4, increases the
concentrations of several drugs. This could be clinically
relevant especially in older patients, or those with liver
failure.® Although there is an interaction with felodipine®,
there is no clinically significant effect from the interaction
with amlodipine.®

Anti-infectives

Ketoconazole and to a lesser extent itraconazole inhibit all
cytochrome P450 enzymes. Theseantifungal drugscan cause
many clinically significant interactions by increasing the
concentrations of other drugs. Fluconazole has clinically
significant interactions only if the other drug has a low
therapeutic index, e.g. cyclosporin. Miconazole oral gel
increasesthe INR in patientstaking warfarin.” Erythromycin
has similar interactions to ketoconazole. Rifampicin is an

1"
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enzyme inducer and has been reported to reduce the
concentration of drugs metabolised by cytochrome P450.

Cardiovascular

Felodipine concentrations are increased by grapefruit juice,
erythromycin, and itraconazole, but the change in blood
pressure is not usually significant.® It is more likely to be a
problem in peoplewho cannot tolerate even asmall reduction
in blood pressure. Diltiazem and verapamil increase the
concentration of cyclosporin and, because of cyclosporin’s
low therapeuticindex, thisislikely tobeclinically significant.

Cisapride and pimozide can cause QT prolongation by
themselvesif their concentrationsare high enough. However,
this effect will occur more frequently if the drugs are taken
with CYP3A4 inhibitors such as diltiazem, macrolides,
ketoconazole or grapefruit juice.

Rhabdomyolysis occurs more frequently with increasing
concentration of ‘statins'. The risk may be increased when
statins such as the predominantly CYP3A4 metabolised
lovastatin, simvastatinand atorvastatinaregivenwithCY P3A4
inhibitors like macrolides, diltiazem and grapefruit juice.

Warfarinhasacomplex metabolic pathway actingasasubstrate
for a number of cytochrome P450 enzymes. Any change in
medication in patients on warfarin requires close monitoring
of the INR for a period long enough to ensure the plasma
concentrations are at steady state. For example, when
amiodarone, which hasahalf-life of 26-107 days, isadded to
or subtracted from warfarin it may not haveitsfull impact on
the INR for 100400 days.

Antidepressants

Some selective serotonin reuptake inhibitors (SSRIs) (e.g.
fluoxetine, paroxetineand fluvoxamine) inhibit CY P2D6. If a
patient taking one of these drugsisgiven codeine, it cannot be
converted to morphine. This results in lack of analgesic
activity. The same drugs have been reported to prolong the
INR when used with warfarin. Paroxetine has also caused a
seriousinteraction by i nhibitingthemetabolismof perhexilene.

Nefazodone is a substrate and an inhibitor of CYP3A4. It
increases the concentration of severa CYP3A4 substrates
including cisapride, terfenadine, astemizole and pimozide.
This may cause arrhythmias. Similarly nefazodone reduces
the required doses of triazolam and alprazolam by 75% and
50% respectively.’® ADRAC has reported a death from
rhabdomyolysis due to the addition of nefazodone to
simvastatin, a CY P3A4 substrate.®

Tricyclic antidepressants and SSRIs should not routinely be
used together as the combination can result in a serotonergic
syndrome. Most tricyclics are extensively metabolised by
CYP2D6 and concentrations will increase if an inhibitory
drug, e.g. an SSRI, is co-administered. The addition of
fluoxetine, paroxetine or fluvoxamine (CY P2D6 inhibitors)
to patientson desipramine, imipramineor nortriptylineresults
inaclinicaly significant (but often unpredictable) increasein
tricyclic concentration.

Others

The concentration of oral contraceptives may be reduced by
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enzyme inducers. Thisinteraction is clinically relevant with
griseofulvin, rifampicin and carbamazepine. Sildenafil is a
substrateof CY P3A4. 1t should not beprescribedwithCY P3A4
inhibitors asthey increase its concentration and therefore the
likelihood of systemic hypotensive effects.

Conclusion

The safest way of knowing which drugs are likely to have
metabolic interactions is to understand the principles behind
theinteractions. Drugswhichinduceor inhibit theenzymes of
cytochrome P450 should ring alarm bells. Interacting drugs
with alow therapeutic index are likely to be affected by even
small changesin concentration. Theimportance of the change
in clinical effect (such as organ rejection) aso needs to be
considered.
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NOTE

For a table of drugs metabolised by cytochrome P450 see
http://www.drug-interactions.com
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Self-test questions

The following statements are either true or false
(answers on page 23)

3. The inhibition of CYP3A4 by grapefruit juice can
cause clinically significant drug interactions.

4. Fluoxetine, paroxetine and fluvoxamine can reduce
the analgesic effect of codeine.
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Stopping antidepressants

| saac Schweitzer, Professor, Healthscope Chair of Psychiatry, Department of
Psychiatry, University of Melbourne, Melbourne Clinic; and Kay Maguire,
Research Fellow, Professorial Unit, Melbourne Clinic, Melbourne

SYNOPSIS

Depressive illness is now recognised as a major health
problem. Asmany patientsdonot needindefinitetreatment,
clinicians need to be aware of the symptoms associated
with the discontinuation of antidepressants. Gradually
reducingthedoseisthebest approach. Abrupt cessation of
antidepr essantsshould beavoided unlessmedical urgency
necessitatesit. Particular careisrequired when changing
from one antidepressant to another.

Index words: depression, withdrawal symptoms.
(Aust Prescr 2001;24:13-5)

Introduction

By 2020, major depressionisprojected to becomesecond only
to heart disease as the leading cause of morbidity.r The
lifetime risk of depressive illnessis 12-26% for women and
4-12% for men.2 It is usually a chronic and recurrent illness
(75-80% of treated patients have recurrences) that frequently
requireslong-termmaintenancetreatment. Depressionisoften
both unrecognised and undertreated. The aim of treatment is
afull remissionandlong-term recovery rather than short-term
response.

When is the right time to stop treatment?

The decision to stop treatment should be made after an
assessment of the patient’s current mood state and other
factorsthat may indicatethelikelihood of arelapseor recurrence
of depression. These factorsinclude the number and severity
of previous episodes, success of treatment of earlier episodes,
the risk of suicide if another episode were to ensue and the
disruption caused by depression to the lives of the patient and
their family. Discussion of these factors with the patient (and
a key family member, if possible) would be essentia in
coming to a decision about discontinuing therapy.®

How to stop treatment

If antidepressants are withdrawn, higher doses should be
gradually tapered off, unlessthere are medical indicationsfor
anabrupt cessation. Theseindicationscouldincludepregnancy,
severe adversereactions or inability to take oral medications.
Precise guidelines concerning the time needed to taper off the
dose are lacking. A gradua reduction is recommended to
prevent discontinuation effects and to allow adaptation at the
receptor level. A rule of thumb is 6-8 weeks after 6-8 months
treatment® or 3-6 months after maintenance therapy. Many

patients, particul arly those on lower doses, may beableto stop
more quickly without adverse effects.

If the response to treatment has been unsatisfactory, a switch
toadifferent antidepressant may be necessary. The prescriber
should check the product information to seeif the two drugs
interact, but reducing the dose over a 1-2 week period may be
adequate. Patients taking high doses of an antidepressant or
who are on an antidepressant with a shorter half-life (e.g.
paroxetine and venlafaxine) are more likely to develop
discontinuation symptomsduring short taper periods. Patients
must be educated about the importance of supervised dose
reduction when discontinuing anti depressants and about what
symptoms they may experience. They can be reassured that
these symptoms will remit with time.

Monitoring

Education is a critical aspect of treatment and enhances
compliance with medication. The patient and their family
should be informed that adverse effects are common, but are
usually mild and resolve on continued treatment, and that the
depressionislikely to recur if treatment is stopped too soon.*
Other educational messages that are associated with better
compliance include advice to take the medication every day
and to continue even when feeling better.

Patients must be warned that as depression is typicaly a
recurring disorder, stopping medication is always atrial and
may lead to symptoms reappearing. They also need to be
instructed to contact their doctor assoon asany symptomsstart
to recur. The assistance of a key family member can play a
crucial roleinthisrespect. Thedoctor may needto continueto
monitor patientsperiodical ly after medication hasbeen stopped.

Problems associated with discontinuation

Discontinuation reactionsmay havephysical or psychological
symptoms, which appear after stopping or reducing the dose
of medication. The symptomsmay start within 1-10 days, but
usualy within three days of stopping treatment. These are
distinct from the symptoms of depression, which can aso
recur withinhoursto daysafter cessation of treatment. However,
recurrences are less likely than discontinuation reactions to
occur inthefirstweek after stoppingtreatment. Discontinuation
reactions are more common in patientswho have been treated
for more than eight weeks and with higher dosages of
antidepressants. Discontinuation symptoms must also be
distinguished from an intercurrent illness. They are often
overlooked in the acute hospital setting.
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Table 1

Symptoms associated with withdrawal of tricyclic
antidepr essants*®

Table 2

Symptoms associated with withdrawal of selective
serotonin reuptake inhibitor s

Gastrointestinal nausea, vomiting, abdominal cramps,

diarrhoea

General somatic distress lethargy, flu-like symptoms, headache

Sleep disturbance insomnia, abnormal dreams including

nightmares

Affective symptoms anxiety, agitation, low mood

Less commonly movement disorders, mania,
hypomania, arrhythmias, tachycardia,

ventricular ectopic beats

Discontinuation symptoms from abrupt cessation of tricyclic
antidepressants(TCAS) (see Table 1) and monoamineoxidase
inhibitors(MAOQIs) havelong been recognised, but featuresof
addiction such as tolerance and addictive use are rare.®
Gastrointestinal effects, flu-likesymptoms, affectivesymptoms
and sleep disturbance are the most common problems after
stopping a TCA. Discontinuation effects are also common
after withdrawal of MAOIs and include disorientation,
confusion, myoclonus, ataxia, agitation, cognitiveimpairment,
catatonia, paranoid del usions, aggressiveness, hallucinations,
depression, suicidality, slowed speech and sleep disturbance.

Thecommonest cessation effectsof SSRIsaredizziness, light-
headedness, nausea, lethargy and headache (see Table 2).
Distinguishing a discontinuation syndrome from a recurring
depression canbedifficult (see* Medicinal mishaps: serotonin
states Aust Prescr 1998;21:63). The cessation effects of
SSRIs are generally less frequent than those of the TCAs.
Reports vary from 33% for clomipramine to 80% for
amitriptyline, while the rate is 35% for paroxetine and much
less (2—14%) for other SSRIs.® The commonest withdrawal
symptoms are also different for each class of antidepressant.
Two symptoms which are prominent after stopping an SSRI
are balance and sensory abnormalities. These do not occur
after aTCA is stopped.

There are few reports in the literature about the cessation of
newer antidepressants. Stopping venlafaxine has resulted in
symptoms of dizziness, light-headedness, irritability,
dysphoria, insomnia and sweating.’

Effects when changing treatment

If apatient isnot responding to an antidepressant, or rel apses,
adifferent drug may benecessary. Theeffectsof discontinuing
thefirst drug may not appear until after starting the new drug.
Itisimportant not to confuse the symptomsof discontinuation
with the adverse effects of the new drug. If time permits, itis
helpful if the patient has 34 days off medication before
starting the new drug. This allows discontinuation symptoms
to be identified and distinguished from new adverse events.
Advice for changing from one antidepressant to another is
published in Therapeutic Guidelines: Psychotropic.”
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Gastrointestinal nausea, vomiting, diarrhoea, loss of
appetite, abdominal pain, abdominal

distress

General somatic distress lethargy, flu-like symptoms

Sleep disturbance insomnia, abnormal dreams including
nightmares and decreased need for

sleep

Affective symptoms irritability, anxiety symptoms, agitation

Problems with balance dizziness, vertigo, light-headedness,

ataxia

Sensory abnormalities paraesthesia, numbness, blurred
vision/diplopia, ‘electric shock’,

visual lag

Management of discontinuation reactions

Problems occurring on cessation of an antidepressant may be
minimised by preventative measures, supportive treatment
and, if necessary, specific treatment. Preventative measures
includeemphasising the need for asupervised reduction of the
dosage, advising the patient of the risk of discontinuation
reactions and warning of possible symptoms that may occur.
If possible, avoidhigh dosesand abrupt cessation of medication.

Usually supportivetreatment is sufficient. The patient should
be reassured that symptoms are not life-threatening and that
they will resolvespontaneously within 1-2weeks. If symptoms
are severe, resuming therapy may be necessary. The
discontinuation syndrome will then typically resolve within
24 hours or so. A slower reduction of the dose may minimise
cessation reactions the next time withdrawal is attempted.

Conclusion

Depressiveillnessisnow recognised asamajor health problem.
Recent guidelines recommend long-term maintenance
treatment for patientswith recurrent depression. Higher doses
and longer treatment periods may lead to the more frequent
occurrence of discontinuation reactions in future.
Approximately oneinthree patientsdo not respond to thefirst
antidepressant they areprescribed and areswitched to another.
This changeover period is a risk time for discontinuation
reactions as well as drug interactions.

Clinicians need to be aware of the symptoms associated with
discontinuation of antidepressants and inform their patients
what to expect. Abrupt cessation of antidepressants should be
avoided unlessmedically necessary and gradually tapering of f
the dosage should be the norm.
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Self-test questions

The following statements are either true or false
(answers on page 23)

5. When changing from one antidepressant to another
it can be difficult to differentiate discontinuation
symptomsfromadverseeffectsof thenew medication.

6. After a patient has recovered from depression, the
antidepressant dose is usually tapered off.

ABNORMALLABORATORY RESULTS
Creatinine clearance and the
assessment of renal function

Brian J. Nankivell, Department of Renal Medicine, Westmead Hospital, Sydney

SYNOPSIS

The selection of the most appropriate measurement of
renal function depends on the clinical question being
asked, theaccuracy required and theinconveniencetothe
patient. Serum creatinine and calculated creatinine
clearanceyield a reasonable estimation of renal function
withminimal cost andinconvenience. A urinary creatinine
clearanceismor eaccur ateif theurinecollectioniscomplete.
| sotopic measur ement of glomer ular filtration ratecan be
used when greater accuracy is required, when renal
functionispoor or musclemassissignificantly outsidethe
normal range. Glomerular filtration rate should be
corrected for body surface area and interpreted in the
context of physiological effects such as pregnancy and
blood pressure.

Index words: glomerular filtration, kidney.
(Aust Prescr 2001;24:15-7)

Introduction

Estimation of rena function is important in a number of
clinical situations(Table 1), including assessing renal damage
and monitoringtheprogressionof renal disease. Renal function
should also be calculated if apotentially toxic drug is mainly
cleared by renal excretion. The dose of the drug may need to
be adjusted if renal function is abnormal.

Renal function and glomerular filtration
rate

Theglomerulusisahigh-pressurefiltration system, composed
of aspecialised capillary network. It generates an ultrafiltrate
that isfree of blood and significant amounts of blood proteins.
Renal damage or alterationsin glomerular function affect the

kidneys' ability to remove metabolic substances from the
blood into the urine.

Glomerularfiltrationrate (GFR) istherate (volume per unit of
time) at which ultrefiltrate is formed by the glomerulus.
Approximately 120 mL are formed per minute. The GFR isa
direct measure of renal function. It isreduced beforethe onset
of symptomsof renal failureandisrelatedtothe severity of the
structural abnormalitiesinchronicrenal disease. The GFR can

Table 1
Indications for renal function testing

Test Setting Clinical indication
Serum creatinine Screening for renal  Hypertension
disease Urine abnormalities

Potential renal diseases
(e.g. diabetes)
Non-specific symptoms
(e.g. tiredness)
Chronic renal disease
Transplantation

Drug toxicity

Monitoring renal
function

Calculated GFR/ Initial evaluation of  Glomerulonephritis

creatinine renal disease Proteinuria
clearance Chronic renal failure
Chemotherapy dosing
Monitoring of renal  Glomerulonephritis
disease Chronic renal failure
Isotopic GFR Accurate GFR Monitoring therapy in

glomerulonephritis

Deciding when to start
dialysis

Chronic renal failure
Body builder
Chemotherapy dose in
wasted patient

Low levels of GFR

Altered muscle mass

GFR = Glomerular filtration rate
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predict thesignsand symptomsof uraemia, especially whenit
fallsto below 10-15 mL/min. Unfortunately it is not an ideal
index, being difficult to measure directly, and is sometimes
insensitive for detecting renal disease.

Tubular function

Although glomeruli control the GFR, damage to the
tubulointerstitium is also an important predictor of GFR and
progressiontowardsrenal failure. Renal tubulesmakeup 95%
of the renal mass, do the bulk of the metabolic work and
modify the ultrafiltrate into urine. They control a number of
kidney functions including acid-base balance, sodium
excretion, urine concentration or dilution, water balance,
potassium excretion and small molecule metabolism (such as
insulin clearance). Measurement of tubular function is
impractical for daily clinical use, so we usually use the GFR
to assess rena function.

Normal range for GFR

The GFR varies according to renal mass and correspondingly
to body mass. GFR is conventionally corrected for body
surfacearea(which equateswith renal mass), whichinnormal
humans is approximately 1.73m? and represents an average
value for normal young men and women. When the GFR is
corrected for body surfacearea, anormal range can bederived
to assess renal impairment.

The normal corrected GFR is 80-120 mL/min/1.73m2,
impaired rena function is 30-80 mL/min/1.73m? and renal
failure is less than 30 mL/min/1.73m?. The corrected GFR is
approximately 8% lower in women than in men, and declines
with age at an annua rate of 1 mL/min/1.73n7 from the age
of 40.

In addition to ageing there are a number of physiological and
pathol ogical conditionsthat canaffect GFR, including pregnancy,
hypertension, medications and renal disease. These conditions
should be considered when interpreting a patient’s GFR.

Measurement of GFR by renal clearance

The GFR cannot be directly measured in humans, but can be
estimated from urinary clearance of a substance (x), given by
the equation:

UV

X

P

X

Urinary clearance (X) =

where U is the urinary concentration of an ideal filtration
marker of x, V is the urine flow rate and P, is the average
plasma concentration of x.

An ‘ided filtration marker’ is a substance that is freely
excreted by glomerular filtration, without tubul ar reabsorption
or secretion. The clearance of ideal filtration markers can be
shown mathematically to be an accurate estimate of GFR.

The balance concept

The plasma concentration of a substance in a steady state
depends on the balance of the input (from either endogenous
production or exogenous intake) and the clearance from the
blood (by either excretion or metabolism). When an ideal
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filtration marker isused (and thereisno hepatic metabolismor
non-renal clearance) and theinputisconstant (for example, by
endogenous creatinine generation), then the plasma
concentration isinversely proportional to the GFR.

Methods to estimate GFR

The GFR can be estimated from the serum concentration of
filtration markers (such as creatinine or urea) or the renal
clearance of these markers. Each method has its advantages
and disadvantagesintermsof accuracy, cost and convenience
(Table 2).

Serum creatinine or calculated cregtinine clearance are the
most convenient estimates of GFR, requiring only a single
blood sample. Measured creatinine clearance requires a
24-hour urinary collection while isotopic methods involve
intravenous injection of anuclear tracer, and two subsequent
blood samples to estimate clearance. Both these methods are
moreexpensiveand|essconvenient tothe patient. Selection of
the most appropriate test depends on the clinical question, the
reguired accuracy and cost (Table 2).

Serum creatinine

Serum creatinine is commonly used to screen for renal disease
or to investigate urinary sediment abnormalities, hypertension
or non-specific symptoms such as tiredness. It is also used to
monitor rena function after transplantation, in chronic rena
disease, andin patientswith glomerul onephriti staking disease-
modifyingtherapy. Serum creatininecanal sobeusedtomonitor
theeffectsof nephrotoxicdrugssuchasgentamicinor anticancer
drugs. Serum ureacan be used to estimate renal function but is
highly variable, less accurate and prone to errors.

Serum creatinine is mainly produced by the metabolism of
creatinein muscle, but also originatesfrom dietary sources of
creatinine such as cooked meat. Creatinine generation from
the muscles is proportional to the total muscle mass and
muscle catabolism. In people with a relatively low muscle
mass, including children, women, the elderly, malnourished
patients and cancer patients, the serum creatinineislower for
agiven GFR. Thereisadanger of underestimating theamount
of renal impairment in these patients, astheir serum creatinine
isalsorelatively lower. For example, the GFR may bereduced
aslow as 20-30 mL/minin asmall elderly woman, while her
serum creatinine remains in the upper range of normal.

Table 2

Assessment of renal function

Method Accuracy Cost  Convenience
Serum creatinine S $ e
Serum urea & $ e
Calculated creatinine

clearance 3 $ IS
Measured creatinine

clearance B (g HEG $$ *
Isotopic glomerular

filtration rate RIS $$% @
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Creatinine is an imperfect filtration marker, because it is
secreted by thetubular cellsinto thetubular lumen, especially
if rena functionisimpaired. Whenthe GFR islow, the serum
creatinineand creatinineclearanceoverestimatethetrue GFR.
Some drugs (such as cimetidine or trimethoprim) have the
effect of reducingtubular secretionof creatinine. Thisincreases
the serum creatinine and decreases the measured creatinine
clearance(Table3). Paradoxically, whenthesedrugsareused,
a more accurate measurement of GFR is obtained as it is
largely free from the error contributed by the physiological
tubular secretion of creatinine.

Calculated creatinine clearance

As serum creatinine is so highly dependent on age, sex and
body size, a number of corrections and formulae have been
devel opedto estimatethemusclemassand assumed creatinine
production. The most well-known formulais the Cockcroft-
Gaultformula, whichisrelatively simpleto useand reasonably
accurate. It isgiven as:

(140 — age [yr9]) x weight [kg]
serum creatinine (micromol/L)

Creatinine clearance —
(mL/min)

Multiply result x 1.22 for male patients

This is a good estimate of GFR, but it becomes inaccurate
when apatient’ sbody massissignificantly outsidethe normal
range (for example, morbid obesity or severe malnutrition) or
when renal functionisvery impaired (i.e. GFR <20 mL/min).
In these circumstances an isotopic method can be used if the
GFR needs to be accurately measured.

Creatinine clearance

Creatinine clearance has been used for many decades to
estimateGFR. Itinvolvesa24-hour urinecollectionto measure
creatinine excretion. As the same sample can be used to
measure the protein excretion rate, creatinine clearance is
often used for theinitial evaluation of renal diseases, such as
glomerulonephritis. 1t can also be used to monitor the
progression of chronicrenal failure, theresponseto therapy or
to help decide when to start dialysisin patientswith declining
renal function.

Themajor problem with measuring creatinineclearanceisthat
thecollection may beincompl ete; often urineispassedintothe
toilet rather than into the collection bottles. Thisresultsin an
underestimation of renal function, and has led some
commentators to recommend alternative measures such as
calcul ated creatinineclearanceor anisotopic GFR. Inhospital,
especialy whenthepatientiscatheterised, creatinineclearance
provides an accurate estimate of GFR. Overestimation of the
GFR occurs at low levels of rena function, due to tubular
secretion of creatinine. Thiscan be corrected by collecting the
urine while the patient istaking cimetidine or by averaging a
ureaand creatinineclearanceinasingle24-hour collection. To
accurately define the GFR at low levels of renal function, an
isotopic GFR is recommended.

Table 3

Errors in measurement of renal function using
creatinine

Effectson  Effectson
creatinine  serum
clearance  creatinine
Assay interference
ketosis Nil 4
hyperbilirubinaemia Nil 4
cephalosporin Nil 4
Inhibition of tubular secretion of creatinine
cimetidine or trimethoprim  § * A
Alteration of creatine/creatinine load
eating cooked meat A A
low protein diet v v
body building Nil 4
muscle wasting Nil v
Renal disease ) 4

* becomes more accurate at low levels of GFR when increased
tubular secretion of creatinine is blocked

I sotopic GFR

Isotopic GFR is the most accurate measurement of GFR,
especialy at low levelsof renal function or with alterations of
musclemass. Themost commonisotopic marker istechnetium
99m DTPA, given asasingleinjection. Two plasmasamples
are taken at 1-3 hours after injection. The GFR is calculated
fromthe plasmaclearance of theisotope. | sotopic GFR can be
used for monitoring renal function over time, or in chronic
renal failurepatientsapproachingdialysis. Patientsareusually
tested every two to five years, because of the cost and
inconvenience of the procedure.

Summary

Renal function can be evaluated by measuring the GFR. Asit
isnot easy to measure the GFR directly, the serum creatinine
concentrationisoften usedto assessrenal function. Creatinine
clearance provides a more accurate assessment and can be
calculated fromthe serum creatinineor more exactly fromthe
results of a24-hour urine collection. I sotopic methods can be
used if avery accurate measurement of the GFR is required.

Self-test questions

The following statements are either true or false
(answers on page 23)
7. Inrena diseasethecrestinineclearanceisincreased.

8. Cimetidinecanincreasethe serum concentration of
creatinine.

17




Australian Prescriber Vol. 24 No. 1 2001

ﬁ

Benefit, risk and harm

Andrew Herxheimer, Emeritus Fellow, UK Cochrane Centre, Oxford, UK

Whenever wechooseatrestment, wedo so becausewebelieve
that on balanceit will help the patient —that is, the advantages
outweigh the disadvantages. Common decisions have been
made many times before, and are embedded in traditions,
guidelines and formularies, but there are still many situations
that require an individual ‘benefit/risk evaluation’ or
determination of the ‘benefit:risk ratio’. Unfortunately these
widely accepted terms muddle thought.

Theconfusion arisesbecausebenefitsand risksintheordinary
uses of the words have completely different dimensions. A
benefit isamaterial or experiential good ‘thing’, while arisk
isa‘probability’, the chance that something bad will happen.
The asymmetry is clear. We should therefore be weighing
benefit against harm, and the probability of benefit against
the praobability of harm. In doing that we should consider the
kinds of benefit and harm, their chance of occurring, their
magnitudeandimportance (primarily tothepatient), aswell as
their timing and duration.

The idea of a benefit:risk ratio is especially wrong, because
very often, the benefit and the risk are not of the same nature,
and no onecanreally ‘weight’ them. One can ask popul ations
about how many days, weeks or years of their life they would
exchangetoget rid of thisor that handi cap, but suchcomparisons
are very fragile, and such enquiries are rare.

Withtheoral contraceptivepill weareleft comparing abenefit
suchasmakinglovewithnofear of getting pregnant (tomorrow)
with arisk of venousthrombosisor myocardia infarction (15
to 25 years in the future). Doctors should not take such
decisions unless the case is very clear: it is the population or
individual patients who should decide for themselves.

Two brief illustrations

Controlled trials are designed to assess expected benefits,
while harmful effects are mostly unexpected and noted only
incidentally and unsystematically. Thisasymmetry isinherent
in reports of trials, and leads to a bias that is insufficiently
recognised.

A thorougheval uation of benefitsand harmscanbecomplicated
and difficult, not | east becausethey vary greatly with different
drug dosagesand regimens. Intheabsenceof reliableestimates
of the probabilitiesand therel ative magnitudes of benefitsand
harms a meaningful evaluation isimpossible.

What aretheimplicationsfor practice?| think that in our roles
asclinicians, membersof formulary or guideline committees,
or regulators, we must try to be much more specific when we
consider the benefits of treatments and the kinds of harm they
may do. We also need to consider the probabilities of those
benefits and harms. If we can explain to each other how we
weigh up the pluses and minusesfor aparticular intervention,
then we will also be able to explain and discuss them more
clearly and easily with patients. In that processwewill come
tounderstand better what our patientswant and what they fear.
Whenthey too can weighthe prosand consof treatments, they
can better contribute to the therapeutic choice and are more
likely to be content with it.
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Adjuvant tamoxifen after mastectomy for breast cancer

Benefits: Fiveyears' treatment reduced the recurrencerate
in women with oestrogen receptor positive tumours from
38%1t023%, withacorrespondingimprovementinsurvival .t

Harms: Five years treatment increased the risk of
endometrial cancer, over 10 years causing about two extra
deaths per 1000 women treated. Premenopausal women
have bone loss (1.4% per year). Thereis an increased risk
of thrombosis.! Anti-oestrogen adverse effectsinclude hot
flushes, nauseaand vomiting in up to 25% of patients, less
commonly vaginal drynessor itching, dry skin, deepening
of the voice.

Comment: Whether treatment beyond fiveyearsaddstothe
benefit is not yet clear.

Tolterodine 2 mg twice daily for symptoms of unstable
bladder

Benefits: During four weeks' treatment, only 9% of
patients had no or minimal bladder problems. On average
patients voided 25 mL urine per micturition instead of
12 mL on placebo, and had one fewer incontinence episode
every three days.

Harms: Headache. Anticholinergic effects — dry mouth,
dry eyes, somnolence, nervousness, impaired
accommodation, constipation, urinary retention; incidence
stated as ‘>1-0.1%'. All wear off when the drug is
stopped.

Comment: A minimally effective, but rather troublesome
drug — hardly worth using.
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The management of acute dystonic

reactions

Diane Campbell, Emergency Physician, Emergency Department, Bendigo Hospital,

Bendigo, Mictoria

Index words: dystonia, benztropine, metoclopramide,
adver se effects.

(Aust Prescr 2001;24:19-20)

Introduction

Drug-induced acute dystonic reactions are a common
presentation to the emergency department. They occur in
0.5% to 1% of patients given metoclopramide or
prochlorperazine.r Up to 33% of acutely psychotic patients
will have some sort of drug-induced movement disorder
within the first few days of treatment with a typical
antipsychotic drug. Y ounger men are at higher risk of acute
extrapyramidal symptoms.

Although there are case reports of oculogyric crises from
other classesof drugs, including H, antagonists, erythromycin
and antihistamines, themajority of patientswill havereceived
an antiemetic or an antipsychotic drug.

Differential diagnosis

The manifestations of acute dystonia can appear alone, or in

any combination (Table 1).

Patientsand carersfindthesereactionsalarming. Thediagnosis

is not always obvious, and in one particularly challenging

fortnight last year | saw four patients who were initialy

misdiagnosed as:

e a ‘dislocated jaw’ from prochlorperazine given for
[abyrinthitis

e an ‘dlergy with swollen tongue’ which was a dystonic
reaction to metoclopramide

* a'hyperventilation’ whowasexhibitingaclassicoculogyric
reaction

* increasingly ‘strange behaviour’ caused by the overdose
of trifluoperazinefor whichayoung man had beenadmitted
two days previously.

These were all acute dystonic reactions. Upper airway

obstruction from pharyngeal muscle spasm or laryngospasm

isarare but potentially life-threatening complication.

The differential diagnosisincludes:

 tetanus and strychnine poisoning

e hyperventilation (carpopedal spasm is usualy more
prominent than it isin acute dystonic reactions)

» hypocalcaemia and hypomagnesaemia

« primary neurological causes such as Wilson's disease.

If there is any doubt, it is reasonable to treat as an acute
dystonic reaction in the first instance, and investigate further
if there is no response.

Treatment

Dystoniarespondspromptly totheanti cholinergic benztropine
1-2 mg by slow intravenous injection. Most patients respond
within5 minutesand are symptom-freeby 15 minutes. If there
is no response the dose can be repeated after 10 minutes, but
if that does not work then the diagnosis is probably wrong.

Theaternatives are antihistamines. Popular American texts>®
recommend diphenhydramine 1-2 mg/kg up to 100 mg by
slow intravenousinjection, and the current Oxford Handbook
of Clinical Medicine* suggests procyclidine, but neither of
thesedrugsisavailablein Australiaasaparenteral preparation.

Promethazine, 25-50 mg intravenously or intramuscularly,
has been used less frequently but it works and it is readily
available in most emergency departments and doctors' bags.
It may be a useful aternative for the uncommon patient who
has both dystonia and significant anticholinergic symptoms
from antipsychotic drugs.

Diazepam, 5-10 mg intravenously, has been used for therare
patient who does not compl etely respond to the more specific
antidotes. Unlike the other antidotes, it cannot be given
intramuscularly.

There are rare case reports of dystonia caused by al of these
treatments, including diazepam.

Children should be given parenteral benztropine, 0.02 mg/kg

Table 1
M anifestations of acute dystonia

Oculogyric crisis Spasm of the extraorbital muscles, causing

upwards and outwards deviation of the eyes
Blephorospasm
Torticollis Head held turned to one side

Painful forced extension of the neck. When
severe the back is involved and the patient
arches off the bed.

Opisthotonus

Macroglossia The tongue does not swell, but it protrudes

and feels swollen

Buccolingual crisis May be accompanied by trismus, risus

sardonicus, dysarthria and grimacing
Laryngospasm Uncommon but frightening

Spasticity Trunk muscles and less commonly limbs can

be affected
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toamaximumof 1 mg, either intramuscularly or intravenously.
This can be repeated once, but if the intramuscular route is
chosen, alow 30 minutes to elapse before repeating. The
same dose should be given oraly, twice daily for the next
2448 hours to prevent recurrence. Benztropine comesin a
2 mg tablet, so the dose needs to be approximated to the
nearest 0.5 mg, or quarter tablet.

Avoiding recurrences

Afterinitial treatment, patientsshould begivenoral medication
for two or three days, usually benztropine 1-2 mg twicedaily.
In general practice, most reactions will have been caused by
antiemetics. Fortunately benztropine, diphenhydramine and
promethazineall haveantiemetic effectssothe causativeagent
can be safely discontinued.

The best predictor of an acute dystonic reaction is a previous
history of having had one. Patients should avoid exposure
to the precipitating drug, but they are also at higher than
average risk if exposed to another drug which causes
dystonicreactions. It may bepossibletofind asubstitutewhich
does not cause dystonia.

Antiemetics are usualy avoided in children and need not be
given for short-term problems such as gastroenteritis. If an
antiemetic is necessary, then antihistamines such as
promethazine have along established place.

Conclusion

Acute dystonic reactions are a common and distressing
complication of antiemeticand anti psychoticdrugs. Treatment
withintravenousbenztropineissafeand producesrapidrelief.
Patients who have a possible acute dystonic reaction should
initially be treated with benztropine. If they do not respond
less common disorders may be considered.
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New drugs

Some of the views expressed in the following notes on newly approved products should be regarded as tentative, as there may have been little experiencein Australiaof their
safety or efficacy. However, the Editorial Board believesthat commentsmadein goodfaith at an early stagemay still beof value. Asaresult of fuller experience, initial comments
may need to be modified. The Board is prepared to do this. Before new drugs are prescribed, the Board believesit isimportant that full information is obtained either from the
manufacturer's approved product information, adrug information centre or some other appropriate source.

Bupropion

Zyban (Glaxo Wellcome)

150 mg sustained-rel ease tablets

Approved indication: nicotine dependence
Australian Medicines Handbook Section 18.6.2

Bupropion isnot anew drug. It was approved in the USA for
the treatment of depression more than 10 years ago. The
antidepressant effect probably involves the drug’s action on
neurotransmitters. These actions may also help smokers to
quit; depressed smokers gave up smoking during the clinical
trials of bupropion.

To study the usefulness of bupropion in assisting smoking
cessation, 615 smokerswereenrolledinarandomised placebo-
controlledtrial. All the participantswere given counselling in
addition to drug treatment. After seven weeks of treatment,
19% of the placebo group had given up smoking. In the
bupropion group the success rate increased with the dose.
Approximately 29% of those taking 100 mg daily gave up,
compared with 39% of those taking 150 mg and 44% of those
taking 300 mg. All the participants put on weight, but theleast
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weight gain (1.5 kg) was in the patients taking the highest
(300 mg) dose of bupropion.t

Bupropion has also been compared with nicotine patches. In
thistrial 244 people were randomised to take bupropion, 244
used anicotinepatch, 245 used both medi cationsand 160 were
given placebos. During the nine weeks of treatment the
participantswereal so counselled. When the participantswere
reviewed after six months, 35% of the bupropion group had
stopped smoking compared with 21% of those using the
nicotine patch and 19% of the placebo group. Inthe combined
treatment group, 39% had stopped smoking. Treatment with
bupropion alone, or in combination with anicotine patch, was
significantly better than treatment with the patch alone.?

Patients begin bupropion when they are still smoking. They
start with 150 mg once a day, and after three days they take
150 mg twice aday. Smoking should stop in the second week
of treatment. If the patient is still smoking after seven weeks
they are unlikely to benefit by continuing bupropion.

There is extensive first-pass metabolism and metabolism is
the main method of clearance. Less than 1% of the drug is
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excreted unchangedin theurine. Bupropionismetabolised by
cytochrome P450 2B6. Although clinical interactions have
not been studied, caution is needed when prescribing other
drugsmetabolised by thissystem. Themetabolism of bupropion
may bealtered by drugssuch asphenytoinand carbamazepine.
Thereisarisk of seizures, so bupropioniscontraindicated in
patients with epilepsy or other conditions which ater the
seizure threshold.

Thedrug’ seffect on neurotransmittersmay causeinsomniaas
anadverseeffect. Inclinical trials40% of patientscomplained
of insomnia. Other complaintsincluded altered concentration,
anxiety and dizziness. Some patients will experience nausea
and a dry mouth. Severe alergic reactions have also been
reported. Inthe comparative study? approximately 12% of the
people taking bupropion stopped treatment because of its
adverse effects.

Aswith other interventionsfor smoking, the effectiveness of
bupropion declines with time. A year after the start of the
placebo-controlledtrial 23% of thosegiven bupropionhad not
resumed smoking.! In the comparative trial 30% of the
bupropion group were still abstinent after one year.?

Bupropion has only been approved for short-term use by
patients who are committed to stopping smoking. It should
aways be used in conjunction with counselling.
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Insulin aspart
NovoRapid (Novo Nordisk)

100 1U/mL in 10 mL vials, 1.5 mL and 3 mL cartridges, and
1.5mL and 3 mL prefilled syringes

Approved indication: diabetes mellitus
Australian Medicines Handbook Section 10.1.1

Genetic engineering allows scientiststo devel op anal ogues of
natural substances. Insulin aspart is an analogue of human
insulin. The properties of the insulin molecule have been
atered by the substitution of one amino acid.

Subgtituting aspartic acid for proline increases the rate of
absorption of insulin after subcutaneous injection. This gives
insulinaspart arapid onset of actionmimickingthephysiological
secretion of insulin. The effect beginswithin 20 minutes of an
injection and reaches a peak within one to three hours, with a
total duration of action of threeto five hours. Thiseffect gives
better control of postprandial glucoseconcentrationsthanhuman
insulin injected 30 minutes before amesl .

In patients with type 1 diabetes, the reduction in glycated
haemoglobin (HbA, ) was greater with insulin aspart than
with soluble human insulin. Although the difference was
significantitwassmall; theHbA wasreduced by 0.12-0.16.
Intype2diabetes, insulinaspart al so caused agreater reduction
in HbA _, but thiswas not statistically significant.

The adverse effects of insulin aspart are similar to those of
soluble human insulin, but there are no long-term safety data.
Toreducetherisk of hypoglycaemia, insulin aspart should be
injected immediately before ameal.

REFERENCE
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Risedronate sodium

Actonel (Aventis Pharma)

5 mg film-coated tablets

Approved indication: osteoporosis, Paget’s disease
Australian Medicines Handbook Section 10.4.2

Bisphosphonatesinhibit the resorption of bone by osteoclasts.
By reducing theturnover of bone and increasing bone density
the bisphosphonates can help patientswith Paget’ s disease or
0steoporosis.

Liketheother bisphosphonates, risedronateispoorly absorbed.
The biocavailability of the tablet is only 0.63% and this is
reduced by food. Patients should only take the tablets with
water. After absorption risedronate is distributed to bone.
Although half the absorbed dose is excreted within 24 hours
the elimination of the drug from boneisslow. The half-lifeis
approximately 20 days.

Patients must take the tablets while they are standing. They
should remain upright for at least 30 minutes. This helps to
ensure the tabl et reaches the stomach and does not irritate the
oesophagus. Approximately 12% of patientswill complain of
abdominal pain. Other adverse events reported in clinica
trialsincludearthralgia, itching, flu-like symptoms, diarrhoea
and dizziness.

Risedronate is approved for several indications. There is
evidence from clinical trialsto support each indication.

Postmenopausal osteoporosis

More than 3500 women were randomised to take risedronate
or aplacebo for three years. The women enrolled in thetrias
had a history of vertebral fractures. Their fracture risk was
reduced significantly by risedronate. In one study the
cumulative frequency of new vertebral fractures after three
yearswas 11% in patientstaking risedronate and 16%inthose
taking a placebo. Compared to placebo, risedronate aso
increased bone density in the lumbar spine by 5%.!

Glucocorticoid-induced osteoporosis

When patients who are taking long-term corticosteroids are
given risedronate, calcium and vitamin D, their bone density
increases. Although they are dtatistically significant, these
increasesaresmall. After ayear of treatment themeanincrease,
compared to placebo, was 2.4% in thefemoral trochanter and
2.7% in the lumbar spine.

Risedronate has also been given to patients who had recently
started corticosteroids. This prevented the bone loss seen in
patients who were only given calcium supplements.
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Paget’s disease

InPaget’ sdiseaseboneresorptionandformationareincreased.
Compared with osteoporosis, a higher dose is needed to
control theactivity of thedisease. Thisactivity can beassessed
by measuring the serum alkaline phosphatose.

One study compared the effect of taking risedronate for two
monthswithtaking etidronatefor six months. After 12 months,
the concentrations of alkaline phosphatase were normal in
73% of the patients taking risedronate, but in only 15% of
those taking etidronate. Relapses were less common in the
risedronate group. After 18 months, 53% of the group were
till in remission compared with only 14% of the etidronate
group. Risedronate also produced significant reductions in
bone pain.?

Although risedronate has an advantage over etidronate so do
other oral bisphosphonatessuch asalendronateandtiludronate.
Further studiesare needed to find the best bisphosphonateand
to assess the safety of long-term treatment.
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Rosiglitazone maleate

Avandia (SmithKline Beecham)

4 mg and 8 mg film-coated tablets

Approved indication: type 2 diabetes
Australian Medicines Handbook Section 10.1

Rosiglitazoneisthe second drug of itsclassto beapproved for
useinAustralia. It haswider indicationsthan troglitazone, the
first drug to be approved (see ‘New drugs Aust Prescr
1999;22:150). Rosiglitazonecan beprescribedwhenapatient’ s
blood glucoseis not controlled by diet. It can aso beused in
combination with metformin and sulfonylureas.

Like troglitazone, rosiglitazone reduces insulin resistance.
Although reductionsin fasting blood glucose occur soon after
starting treatment, the full effect on insulin sensitivity is not
seenfor six toeight weeks. Thestarting doseof 4mgdaily may
be increased to 8 mg daily after thisinterval.

Thetabletscanbetakenonceor twicedaily. They arecompl etely
absorbed and have a bioavailability of 99%. Rosiglitazoneis
completely metabolised by theliver. CytochromeP450 2C8is
the main enzymeinvolved. Thedrug is not recommended for
peoplewithliver disease. Most of themetabolitesareexcreted
intheurine, but adosereductionisnot requiredif thereisrenal
impairment.

There are not many published clinical trials of rosiglitazone.
A 26-week study of 493 patientswith type 2 diabetesfound that
atwice-daily doseof 2mgor 4mgreducedglycated haemoglobin
(HbA1) by 0.9-1.5% more than placebo. Twice-daily doses
appeared to have greater efficacy than once daily.

Rosiglitazone was as effective as glibenclamide in reducing
HbA1 ina comparative study. After a year, HbA1l was
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reduced 0.7% by glibenclamide and 0.5% by rosiglitazone
4 mg twice daily. The HbA1 of patients given 2 mg
rosiglitazone twice daily fell by only 0.3%, but both doses
of rosiglitazone had a greater effect on fasting plasma
glucose than glibenclamide did.

Other trial shavestudiedtheuseof rosiglitazonein combination
with metformin or sulfonylureas. The combinations usually
improve glycaemic control more than monotherapy. For
example, adding rosiglitazone 4 mg twicedaily to metformin
will reduce HbA1_by 0.8% more than metformin alone.

Intheclinical trialsrosiglitazonewasgeneral ly well tol erated.
Some patientswill develop fluid retention so thereisarisk of
precipitating heart failure. Rosiglitazone increases LDL and
HDL cholesterol and can cause anaemia.

The first drug of this class, troglitazone, was withdrawn
following reports of hepatic toxicity. Although only 0.2% of
patientstaking rosiglitazone have had hepatic adverse events,
there is a concern that the toxicity may be a class effect.
Patients should therefore have their liver function checked
beforetreatment and every two monthsduring thefirst year of
therapy, then periodically thereafter. Rosiglitazone has not
been approved for use in Europe and an American consumer
drug bulletin has advised its readers not to use rosiglitazone
for five years.!
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Zolpidem tartrate

Stilnox (Sanofi Synthelabo)

10 mg tablets

Approved indication: insomnia

Australian Medicines Handbook Section 18.4.2

Zolpidem acts on benzodiazepinereceptors. Althoughit hasa
different structureandissaidtobemoreselectiveinitsaction,
zolpidem has similar effects to the benzodiazepines.

The drug is rapidly absorbed and peak plasma levels are
reached within 3 hours. First-pass metabolism reduces
bioavailability to 70%. The liver also eliminates most of the
drug with only 1% appearing unchanged intheurine. A lower
doseisrecommended for the elderly and patientswith hepatic
impairment. Zolpidem has a haf-life of two hours, but its
hypnotic effect can last up to 6 hours.

In clinica trials, zolpidem has been more effective than
placebo in treating chronic insomnia, but does not appear to
have any advantage over temazepam.

Adverse effects caused 4% of patients in clinical trias to
discontinue zolpidem. These effects included dizziness,
headache, nausea and daytime drowsiness. Dizzinesswasthe
most common adverse effect reported in patients taking
zolpidem for 28-35 nights. All patients should be warned of
the possible risk of feeling drowsy the morning after taking
zolpidem. The drug interacts with others, such as alcohol,
which depress the central nervous system.
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