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EDITORIAL

Efficacy, effectiveness, efficiency

John Marley, Professor, Department of General Practice, University of

Adelaide, Adelaide

Index words: drug utilisation, cost-effectiveness, drug
evaluation.

(Aust Prescr 2000;23:114-5)

How isit, that guidelines for treatment often seem unrelated
to the patient sitting in front of the doctor? Guidelines are
mostly based on evidencegatheredfromrandomised controlled
trials. Thesetrialsarevery good at assessing efficacy —that is,
can a treatment work? Despite this, trials are not without
substantial biases. Many people may bescreened beforeafew
arechosentobeincludedinastudy, yet theresultsof the study
will be applied to the very people who were excluded. The
population studied in trials tends to be young, male, white,
suffering from asingle condition and using asingletreatment.
Most patients, at least in general practice, do not fit this
description. They often have multipleillnesses, take multiple
medications and are either too young or too old to have been
includedinclinical trials. Perhapswe shoul d accept aproposal
to define efficacy in relation to medications as ‘ the extent to
which adrug has the ability to bring about its intended effect
under ideal circumstances, such as in a randomised clinical
trial’.*

In this issue...

The new drugs reviewed in this issue have al been
assessed for safety and efficacy. Although atreatment
may be efficacious, John Marley points out that it may
not be effective or efficient.

Heart failure needs effective treatment, but there are
often difficulties in managing the condition. Henry
Krum suggests some solutions to these therapeutic
dilemmas. Peter Fletcher believesthat betablockersare
the solution for some patients, even though these drugs
were once contraindicated in heart failure.

Whilethe cost-effectiveness of bisphosphonatesmay be
guestioned, they do havearolein somepatientswithlow
bone density, particularly postmenopausal women.
John Martin and Vivian Grill inform us how the drugs
work, while Peter Ebeling discussestheir clinical usein
0steoporosis.

The most effective treatment may not be adrug. In his
articleonpanicdisorder John Tiller tellsusthat cognitive
behaviour therapy helps many patients. One of these
patients is actor Garry McDonald who reveals how he
overcame his anxiety.
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Efficacy is not the same as effectiveness! A treatment is
effectiveif it worksinreal lifein non-ideal circumstances. In
real life, medications will be used in doses and frequencies
never studied andin patient groupsnever assessedinthetrials.
Drugswill beusedin combination with other medicationsthat
have not been tested for interactions, and by people other
than the patient — the ‘over the garden fence’ syndrome.
Effectivenesscannot bemeasuredin controlledtrial s, because
theact of inclusioninto astudy isadistortion of usual practice.

Effectiveness can be defined as ‘the extent to which a drug
achieves its intended effect in the usua clinical setting’.* It
canbeevaluated through observational studiesof real practice.
This allows practice to be assessed in qualitative as well as
guantitative terms.?

Australiaiswell suited to conduct observational studiesbecause
wehaveahigh standard of relatively unrestricted practiceand
good national databases, such as those held by the Health
Insurance Commission. These databases can be used for
validating researchers’ separate database effectiveness
studies. In America there are very large patient databases
held by the Health Maintenance Organisations. Their sizeis
impressive, but sizeisnot everything. The datamay havebeen
collected primarily for billing and they may be incomplete.
Clinical practice is often governed by protocols, and
medications are limited to those supplied by the current
preferred providers. Thereimbursement mechanismfor doctors
may mean that they code conditions at the highest severity
level. Patientsbel onging to one of these organi sationsmay not
represent the American population asawhole. In Britain, the
General Practice Research Database, compiled from practice
electronic records, is very useful, especialy for studies in
pharmacoepidemiology. The British enjoy relatively
unrestricted clinical practice, but they do not have readily
usable national datasets against which to check the validity
of their database studies.

Itisanirony that drugsarelicensed for usealmost exclusively
ontheresultsof controlled trias, yet they arewithdrawn from
usebecause of observational datathat would not beacceptable
to licensing authorities. Biases are present in observationa
studies, just asthey arein trials, but they can be defined and
often controlled for, giving these studiesamuch greater value
than that currently awarded to them.

* From asuggested dictionary of pharmacoepidemiol ogy by
C. InekeNeutel, University of Ottawal nstitute on Health of
the Elderly, Research Department, SCO Health Services.
43 Bruyere Street, Ottawa CANADA K1N 5C8.
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Efficiency depends on whether a drug is worth its cost to
individuals or society. The most efficacious treatment, based
on the best evidence, may not be the most cost-effective
option. It may not be acceptableto patients. In every country,
rationing of heath care is a reality. There is no country,
however wealthy, that can afford to deliver all the health care
possible to the whole of its population at all times. Rationing
may be implicit or explicit, but it will happen. Good
effectiveness and efficiency studies will make this rationing
more informed.

Good practical guidelines, such asthe Therapeutic Guidelines

series, are clearly very important and extremely useful. They
could be made even morerel evant to the patient in front of the
doctor, by beinglessdependent on efficacy studies. Weshould
make more use of effectiveness and efficiency studies and
abandon the censorship of the evidence drawn from them.

REFERENCES
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2. GreenhalghT. Ismy practiceevidence-based? Br Med J1996;313:957-8.

E-mail: john.marley @medicine.adel aide.edu.au

—

Letters

Letters, 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.

Prescribing by numbers

Editor, — It was interesting to see an article on the number
needed to treat (NNT) (Aust Prescr 2000;23:38). NNT is
better than looking at relative risk reductions but NNT still
does not aways give you a feel for the relevance of an
intervention.

| believe clinical decision-making needs to consider two
numbers. These are the paired absolute incidences.

X = Event rate control (the outcome with placebo,
or the outcome if you do nothing)

Y = Event rate active (the outcome with treatment)

Consider aroom full of 100 people with aclinical problem.
Put it to them, * Do nothing and the event will happento X of
you, andif all of you takethe pill it will happento Y of you.’
Using the Helsinki Heart study as quoted in the article, how
would 100 men respond if told ‘ Take gemfibrozil for five
years and 4.1 of you will have an event, do nothing and
2.7 of youwill haveanevent’ ?1 suspect many would say why
bother with treatment, but some would say OK.

Clinical decision-making needsto be madein the context of
real people. Other comorbidity, patient attitude, patient
expectations, the psychological burden of disease label,
adverse effects, secondary costs (for example, morevisitsto
the doctor) all need consideration. | believe that by looking
at the two numbers (X and Y) | can get a better feel for the
relevance of an intervention, and also inform my patients
about *doing something’ versus ‘doing nothing’.

| believe the treatment of risk and risk factors is greatly
overrated, and that many are treated for risk without a
genuine consideration of how much of adifferenceit could
make for the individual. As the surgeons learn to withhold
the knife, | believe we should learn to hold back the drug
treatment of risk factors, not becausethereisno evidence, but
because in the bigger pictureit isirrelevant to the patient —
thiswill be facilitated by looking at the X and Y numbers.

Paul Neeskens
General Practitioner
Hervey Bay, Qld

Medicines and the media

Editor, — The Australian Prescriber editorial (Aust Prescr
2000;23:70-1) regarding reporting of medicinesinthemedia
is timely. On 13 April 2000, an article in the Adelaide
‘Advertiser’ included the headline * Accepted safe levels of
cholesterol “still too high”’ and pictured a young woman
having a cholesterol test. The commentary continued,
‘“Worldwideevidenceproved “normal” cholesterol levelsin
healthy men and women were too high, an international
authority on heart disease said in Adelaide yesterday’. The
article went on to talk about ‘...a new ultra-low dose
cholesterol-reducing drug called cerivastatin, ...recently
approved for usein Australia...’

Assuming a new study had been released assessing health
outcomes associated with cerivastatin, we contacted the
reporter. He could not provide any information to support
the story, but suggested we contact the Adelaide marketing
company publicising thevisit of the overseasspecialist. The
marketing company supplied their mediarelease, but could
not provideareference. They reported themediarel easewas
redrafted from one produced by a Sydney company. The
Sydney marketing company also could not provide a
reference. They said their media release was based on
information supplied by Bayer, but they had returned all
material to Bayer.

Werang Bayer on five occasions. The product manager was
never available to speak to us, nor has he returned our call.
The Adelaide marketing company, however, was more
sympathetic. They rang us back to say the West of Scotland
Coronary Prevention Study, a 1995 study involving
pravastatin, wasthebasisfor thestory. Wasthestory ‘ news
or advertising? How can consumers tell the difference?

Libby Roughead and

Andrew Gilbert

School of Pharmacy and Medical Sciences
University of South Australia

Adelaide
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Paracetamol in childhood fever

Editor, — | am writing about the use of paracetamol and
non-steroidal anti-inflammatory drugs (NSAIDs)
(‘ Paracetamol: overused in childhood fever’ Aust Prescr
2000;23:60-1). For awhilewe have been bogged downwith
the controversy about the concurrent prescribing of
paracetamol and ibuprofen to children who have fever
which is not controlled by paracetamol aone.

The current practice here is not to give paracetamol four-
hourly for more than one day, after which the patient is
advised to switch to six-hourly. As such, if breakthrough
fever occurs after one day on paracetamol, some doctors
advise patients to stagger the paracetamol dose with
ibuprofen three hours inbetween.

What would be the concern about nephrotoxicity/
hepatotoxicity when giving the two preparations
concurrently to children?

Hing Wee Chuan

Drug Information Pharmacist
KK Hospital

Singapore

Professor Ric Day and Dr Robert Graham, & Vincent's
Hospital, Sydney, and Dr Noel Cranswick, Royal Children’s
Hospital, Melbourne, comment:

Mr Hing Wee Chuan enquires about the use of paracetamol
in combination with ibuprofen in children whose pyrexia
does not respond to paracetamol alone. Firstly, the question
should beasked whether thetemperatureneedsto belowered
atall. Thereisincreasingevidence! that routinefever reduction
is unnecessary, with no evidence that the risk of febrile
seizures is reduced? and some viral illnesses may even be
prolonged.®

Prolonged dosing of paracetamol needs to be kept below
60 mg/kg/day in children to minimise the risk of liver
toxicity. The practice of dosing four-hourly on day 1 and
six-hourly thereafter asis practised in Mr Hing’ shospital is
acceptable aslong asthe daily dose limits are not exceeded.
However, thereisno evidencethat the practicehasany safety
advantage. A clear upper limit for ibuprofen dosage in
children for antipyresis has not been established. However,
some adverse effects may be dose related. Uncommon but
potentially serious adverse effects include aspirin-like
sensitivity, renal toxicity and gastrointestinal bleeding.

If it is decided to treat fever, there is no evidence that the
combination of paracetamol and ibuprofen ismore effective
than either drug al one. However, thereisevidencefromadult
studiesthat the dose of NSAIDs can be reduced without oss
of analgesic efficacy when paracetamol is used
concomitantly.*Inthisstudy therewerefewer minor adverse
effectssuch asdyspepsiawhen naproxen wascombined with
paracetamol inthetreatment of rheumatoidarthritis, probably
related to the lower dose of NSAID employed in the
combination regimen. Thereisasafety benefitin combining
NSAIDswith paracetamol if the dose of NSAID usedisless
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than would normally be the case. We know that the risk of
serious upper gastrointestinal adverse reactionsto NSAIDs
increases with the doserate of NSAID.® Thiswould be most
pertinent in those at increased risk, particularly the elderly.
Ibuprofen, like all NSAIDs, can be hazardous in patients
with hepatic or renal impairment or in hypovolaemic
situations.® Paracetamol in this context could theoretically
increase the risk of further hepatic damage.

Whether thereisany merit in using the combination to treat
fever would need to be subject to controlled studies. In the
interim, there seems little evidence either to support or to
raise concerns about the practice.
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Treating acute sinusitis

Editor, —Inthearticle‘ Treating acute sinusitis’ (Aust Prescr
2000;23:39-41), the author stated that ‘patients allergic to
penicillin should be treated with either trimethoprim-
sulfamethoxazole or cefaclor’. Because cefaclor is a
cephal osporin, the statement raises questions about cross-
sensitivity with penicillins.

In my experience, substantial numbers of clinicians are still
confused about the possibility of cross-sensitivity between
various beta-lactam antibiotics. | think this topic deserves
clarification.

It is well known that cephalosporins might show cross-
sensitivity with penicillins. Thefreguency of cross-reactions
isuncertain, butisprobably relatively low, around 5-10%(in
immunol ogical studiesup to 20%). It seemsthat the patients
with ahistory of mild reactionsto penicillinsare at low risk
of developing an allergic reaction following administration
of a cephalosporin. On the other hand, many authorities
recommend that if a patient has ever experienced a severe
alergic reaction (anaphylaxis) to penicillin, it is strongly
advisable not to give a cephal osporin.

Dragan Milovanovic

Pharmacologist and Clinical Pharmacologist in Training
Department of Phamacology, Medical Faculty

and

Center for Clinical and Experimental Pharmacology
Clinical Hospital Centre

Kragujevac

FR Yugosavia
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Management of hypertension

Editor, — The National Heart Foundation of Austraia
released its 1999 Guide to Management of Hypertension
for Doctorsin October last year.* Sincethen alarge outcome
study (ALLHAT) in the USA has demonstrated that
antihypertensive therapy with the alpha blocker doxazosin
is associated with more cardiovascular events and a
greater chance of patients being hospitalised for
congestive heart failure than therapy with a regimen
based on a thiazide diuretic.? As a result of this study, the
National Heart Foundation does not recommend that
alpha blockers be considered as an option in the first-line
management of hypertension.

This recommendation does not preclude considering
alpha blockers as additional drugs, after initiation with a
first-line drug, if combination therapy is required to
achieve good blood pressure control.

Volume 1 Number 1

It was twenty-five years ago that the first issue of
Australian Prescriber was published.

Volume 1 Number 1 of October/December 1975 carried an
editorial onthejournd’ slaunchanditspurpose. TheEditorial
Board had six members, the Advisory Editorial Pandl thirty
member societies. Contents of thisfirst issue were:

Lofty, but attainable, aims? The prescriber’s pen (and
pad) is mightier than the sword (scalpel).

Theuse of diureticsin thetreatment of hypertension —
Certain diuretics remain the initial treatment of choicein
most patientswith hypertension. The articleincludes some
analysis of cost and prescription volume.

Phenytoin plasma levels: the measurement of plasma
levels of antiepileptic drugs — Modern techniques may
improve management of a common condition.

Mazindol (anorectic) — Thefirst of aseriesof monographs
on new drugs, including comparative costs of five
anorectics.

Adver se drug reactions — The Adverse Drug Reactions
Bulletin was incorporated in Australian Prescriber. Six
topicsarereported on, including deafhessand chlorhexidine
drops, and oral contraceptives and the eye.

Nocturnal cramps—A common complaint with no single
treatment.

Although alpha blockers may still be used for symptom
relief in patients with prostatism without manifest or
suspected heart failure, the ALLHAT results suggest that,
if the person is also hypertensive, their outcome will not
be asgood asif they weretreated with aregimen based on a
thiazidediuretic. It isaso likely that they will have ahigher
chance of being admitted to hospital with heart failure.
Professor Lindon Wing

Chair and members

National Blood Pressure Advisory Committee

National Heart Foundation

Melbourne

REFERENCES

1. 1999 Guide to management of hypertension for doctors. Sydney:
National Heart Foundation of Australia; 1999.

2. ALLHAT Collaborative Research Group. Major cardiovascul ar events
in hypertensive patients randomized to doxazosin vs chlorthalidone:
the antihypertensive and lipid-lowering treatment to prevent heart
attack trial (ALLHAT). JAMA 2000;283:1967-75.

Thetreatment of enuresisin childhood — The articlewas
reproduced fromthe UK Prescriber’ sJournal, withcomment
by two Australian consultants.

Quiz —your diagnosis, doctor?

Should diazepam beused in epilepsy?—A paper suggesting
that only intravenous diazepam has a place.

Metric only in ‘Prescriber’ — The medical profession is
familiar with most metric units. It will be the policy of
Australian Prescriber to use Sl units.

Book review: ‘M edical Nemesis —Thereviewer discovers
some ‘rays of truth’ in lvan Illich’s critique of the
‘medicalisation’ of industrial society, and clinical
iatrogenesis.

Theriac — an old-time panacea.

An accompanying letter from the then Minister for Health
stated that Australian Prescriber aimed to meet the need for
‘balanced, impartial, reliable, up-to-date information on
therapy and preventive patient care’.

He said, ‘The Department of Health has a clear
responsibility to provide information and to ventilate
informed opinions on which practitioners may confidently
base the critical decisionsthey are called on to make daily.
Thejourna will aim to indicate to the practitioner the part,
large or small, played by drugs in the treatment of any
given condition.’

Twenty-five years later the journal is still expanding its
audiencethankstotheinternet. It hasgrownto six issues per
year, and continues to publish critical reviews of the drugs
Australian doctors prescribe for their patients.

Look at the Gallery of past Australian Prescriber coverson
theinternet home page (www.australianprescriber.com) for
acolourful display of covers since the seventies.
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Dilemmas in the drug treatment of

heart failure

Henry Krum, Clinical Pharmacology Unit, Department of Epidemiology and
Preventive Medicine, and Department of Medicine, Monash University, Alfred

Hospital, Melbourne

SYNOPSIS

Theclinical outcomesfor patientsin chronicheart failure
can be improved by optimising drug and non-drug
treatments. The cor ner stones of drug therapiesfor heart
failure are diuretics to achieve and maintain euvolemia,
and ACE inhibitor sto provide symptomatic benefitsand
prolong survival. There are many additional options for
treatment and these often poseatherapeutic dilemmarfor
thetreating physician.

Index words: ACE
spironolactone, digoxin.

inhibitors, beta blockers,

(Aust Prescr 2000;23:118-20)

Introduction

Chronic heart failure is a syndrome associated with high
mortality, frequent hospitalisation and poor quality of life.
Theincreasing preval ence and incidence are creating amajor
public health problem.

Therapeutic strategieswhich favourably impact upon clinical
outcomesin chronic heart failureincludeoptimisation of non-
pharmacological therapy (salt restriction, alcohol restriction,
exercise and weight loss). Devices and surgery (primarily
revascul arisation) havealimitedrole. Optimisingdrugtherapy
for each patient also improves outcomes.

Nearly al patients should be treated with ACE inhibitors to
providesymptomatic benefitsand prolong survival. Diuretics
are often added to achieve and maintain euvolaemia. Adding
other treatments can create a therapeutic dilemma for the
treating physician.

Dilemma 1: Should the dose be increased in
a symptomatic patient tolerating low to
moderate doses of an ACE inhibitor?

Many physiciansview maximisingthedoseof ACEinhibitors
as an important strategy in optimising the management of
patients with heart failure. Data in support of this approach
comefromthe ATLAStrial!, acomparison of high-doseversus
low-dose lisinopril (32.5-35 mg versus 2.5-5 mg/day). High
doses resulted in a small but beneficial impact on mortality.
There was also a significant reduction in the combined end-
point of mortality and hospitalisation for heart failure.

A practical approach may be to slowly increase the ACE
inhibitor to the maximal dosetolerated by the patient. One of
the major limitationsto increasing the dose of ACE inhibitor
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may be worsening of renal function. Often thisisrelated to
hypovolaemia which should be identified and managed
appropriately, for example by reduction of diuretic dose. A
small increaseinserum creatinineisnormal andto beexpected
as part of the mechanism of action of the drug on the kidney.
Substantial risesinserum creatininemay necessitatereduction
in dose or even cessation of the ACE inhibitor. Monitoring
renal function is particularly important in patients who have
underlying renovascular disease, or are taking non-steroidal
anti-inflammatory drugs.

Dilemma 2: When should beta blockers be
introduced?

Betablocker therapy prolongs survival in patientswith mild,
moderate and severe symptoms? It also improves the well-
being of patientswho aremoderately to severely symptomatic.
The patients in the studies that showed these benefits were
also taking ACE inhibitors, usually in moderate doses. Beta
blockers should therefore be added to the standard therapy of
ACE inhibitor and diuretics in all symptomatic but stable
patients, unlessthey havean absol utecontraindication such as
reversible airflow obstruction or atrioventricular block.

Dilemma 3: When should spironolactone be
added?

In the RALES study® spironolactone improved well-being
and prolonged survival in patients with severe (Class 111-1V)
heartfailure. Thissuggeststhat apatient whoremainsseverely
symptomatic after optimising ACEinhibitor andloopdiuretic
therapy is a candidate for treatment with spironolactone.
Interestingly, thisdrug appearsto provide benefit whether or
not patients are taking beta blockers.

Physicians should be aware of the potential for clinicaly
significant hyperkalaemiain combining spironolactone with
an ACE inhibitor. Mgjor problemswith hyperkalaemiawere
not observed in the RALES study, possibly because of the
relatively low dosesof spironolactone (25 mg per day) andthe
frequent monitoring of potassium.

Dilemma 4: Is there still a role for digoxin?

With the recent demonstration of survival benefits for beta
blockade and spironolactone, thereislessplacefor digoxinin
the treatment of heart failure. Thisis because the only major
trial of digoxinin patientswith systolic heart failureand sinus
rhythm did not find a survival benefit.* Nevertheless, this
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study and others (primarily studies of withdrawal of digoxin)
did show abeneficial effect of digoxin on patients’ symptoms,
withanoverall reductioninhospitalisationduetoheart failure.
Digoxin may therefore still have a limited role, purely for
symptom relief, in patients with severe heart failure.

Digoxinremainsvaluabletherapy for patientsin systolic heart
failure with atria fibrillation. It has an established role in
controlling the ventricular response.

Dilemma 5: What is the best alternative for
patients who cannot tolerate ACE
inhibitors?

The commonest reason for intolerance of ACE inhibitorsin

patients with heart failure is cough. However, this problem
seems | ess frequent than it isin patients with hypertension.

Angiotensin (AT,) receptor antagonists have been suggested
as potential aternatives in patients who cannot take ACE
inhibitors. Indeed, theEL I TE| study suggestedthat angiotensin
receptor antagonists were better at prolonging survival than
ACE inhibitors. This finding was, however, unable to be
replicated in a much larger study adequately powered for
mortality (ELITE I1).5 Indeed, in the ACE inhibitor group
dlightly fewer patients died than in the angiotensin receptor
antagonist group. This was also observed in the RESOLVD
pilot study.®

Theonly other drugscompared in ahead-to-head manner with
ACE inhibitors have been hydralazine and nitrates, in the
Ve-HeFT Il study. Thisstudy found ashort-term symptomatic
benefit with the vasodilators, however they were clearly
inferior to ACE inhibitors in prolonging survival.

Angiotensin receptor antagonists are probably the drugs of
choicefor patientswho aretruly intolerant of ACE inhibitors,
providing that the intolerance is not due to factors such as
angioedema or bilateral rena artery stenosis that would
contraindicate the use of either class of drug. The benefits of
blocking the renin angiotensin system are undisputed and
drugsthat act on thissystem (albeit viaadifferent approach to
ACE inhibitors) would be expected to offer at least some
potential benefit. However, angiotensin receptor antagonists
are not currently approved by the Therapeutic Goods
Administration for the treatment of heart failure, even in
patients who cannot tolerate ACE inhibitors.

Dilemma 6: Should patients with systolic
heart failure be routinely anticoagulated?

There is no doubt that patients with heart failure have an
increased risk for thromboembolism with sequelae such as
cerebrovascular accident. However, it is not clear from
retrospective studies whether routine anticoagulation in all
patients reduces this risk sufficiently to offset the risk of
serious bleeding.

The WASH study was a small open-label study of patients
with heart failure and sinus rhythm, which compared aspirin
or warfarin with no anti-thrombotic therapy. Preliminary
data suggest that there were no major differences between
the three approaches.

A pragmatic approach may be to continue anticoagulationin
those patients who are already on it, but not to start
anticoagulants in other patients unless there is another
overwhelming indication, for example atrial fibrillation,
substantial anterior wall akinesis or ventricular thrombus on
echocardiography.

Dilemma 7: When should a patient with
heart failure be referred to a specialist?

Referral for specialist assessment is warranted for many
patients, given the complexities of the disease process, the
possi bl eaetiol ogiesthat may becontributingandthedilemmas
in the management of heart failure. Many heart failure
specialistshave organi sed multidisciplinary approachestothe
management of these patients. Thisinvolvescloseinteraction
between the heart failure specialist, the referring genera
practitioner, and a co-ordinating nurse practitioner, aswell as
ancillary paramedical staff including dietitians,
physiotherapists and psychologists. These multidisciplinary
approachescanimproveoutcomesby reducingthereadmission
of high-risk patients to hospital.

Dilemma 8: When should heart failure
therapy be aimed at palliation rather than
survival?

Patients with severe symptoms of heart failure have aquality
of life worse than most chronic diseases, and a prognosis
worse than most cancers. Many of these patients may benefit
from shifting the focus of treatment from improving survival
to improving quality of life.

Componentsof thiscareincludestrategiestorelievedyspnoea
(diuretics, oxygen, opioids, benzodiazepines),improveuraemia
andreducelower limb oedema. Other componentsof palliation
include the maximisation of comfort and dignity during the
terminal stages of the illness, and the potential for receiving
this support at home.

Summary

Heart failure is a complex disease requiring a multifaceted
approach to management. Fortunately, anumber of drugscan
be used to optimise treatment of this condition. However,
these therapeutic options raise a number of dilemmas and
choices. Appropriateuseof diureticsand ACE inhibitorsisthe
cornerstone of medical therapy, and now betablockersappear
to offer substantial additional benefit. Patients with severe
heart failure may also benefit from spironolactone.
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Self-test questions

The following statements are either true or false
(answers on page 139)

1. Digoxinremainsthefirst-line treatment for patients
with heart failure who are in sinus rhythm.

2. Betablockers are contraindicated in heart failure.

Beta blockers in heart failure

Peter Fletcher, Professor and Head, Cardiovascular Medicine, John Hunter

Hospital, Newcastle

SYNOPSIS

Recent trialshave shown the unequivocal benefits of beta
blockers in patients with chronic systolic heart failure.
Thesebenefitsincludeimproved survival (30-35%) and a
reduced need for hospitalisation. However, beta blockers
may alsomakeapatient with heart failurewor se, especially
when treatment begins. Complications can generally be
avoided by startingwith extremely low dosesand increasing
the dose very slowly. Beta blockers should be added to
optimal conventional ther apy for heart failure, and started
only when the patient is stable.

Index words: carvedilol, digoxin, metoprolol.
(Aust Prescr 2000;23:120-3)

Introduction

Traditional teaching wasthat betablockers should be avoided
in patients with heart failure. The rationale was that the
sympathetic nervous system was overactive and provided a
crucial level of compensation for thefailing heart. To remove
this by using a beta blocker would risk precipitating or
exacerbating heart failure.

Recent trials have seriously challenged this conventional
wisdom. The risks remain, but now need to be balanced
against the major long-term benefits of beta blockade in
chronic systolic heart failure (see box).

History

The Scandinavians have been promoting the use of beta
blockers in systolic heart failure since the mid-1970s. A
number of relatively small trial s showed benefits, primarily in
patients with non-ischaemic dilated cardiomyopathy. The
MDC tria of Metoprolol in Dilated Cardiomyopathy in 1985
failed to show either harm or benefit.

In 1998 therewasameta-analysisof 18 double-blind placebo-
controlled trials of beta blockers in chronic systolic heart
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failure (see Table 1).* The overall reduction of total mortality
from chronic betablockade was 32%, witha41% reductionin
sudden deaths and a 37% reduction in hospitalisation.

Mechanism of action

The benefit of beta blockers almost certainly depends on
blockade of beta-1 receptors. Thisactionisconsistent withthe
large body of data documenting high plasma catecholamines
in severe heart failure, and more sophisticated studies
demonstrating increased cardiac sympathetic activity and
catecholaminerel ease. Possi ble mechanismsfor betareceptor
blockade improving survival include:

e antiarrhythmic action

* anti-ischaemic action

« attenuation of catecholamine toxicity
» reduced cardiac remodelling.

Metoprolol and bisoprolol are both cardioselective beta
blockersacting primarily on beta-1 receptors. By comparison,

Beta blockersin systolic heart failure

In patients with primarily severe systolic heart failure
(low gection fraction) beta blockade has the following
long-term benefits which must be balanced against the
short-term risks.

Long-term benefits Short-termrisks

* improved survival » worsening heart failure

* improved control of * bradyarrhythmias
heart failure « prolonged intraventricular
* reduced need for conduction

+ improved quality of life . \yorsening renal function
* improved left ventricular
gjection fraction
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carvedilol is a non-selective beta blocker with additional
alpha-receptor blocking and antioxidant properties. Based on
the unequivocal treatment benefits seen in the CIBIS? and
MERIT? studies, the principal mechanism by which these
drugsimproveoutcomein heart failureislikely to beviatheir
beta-1 receptor blocking action. We will not know if the
additional propertiesof carvedilol areimportant, and whether
carvedilol actually produces a larger benefit than standard
beta blockers, until the results of current head-to-head
comparisons are reported.

Indications other than systolic heart failure

There are two other types of heart failure where use of beta
blockers provides clear benefits and little risk.

Atrial fibrillation

In some patients, atria fibrillation with rapid ventricular
responseisamajor factor which worsensthe severity of their
heart failure. In this situation, controlling the ventricular
response alone can produce a major improvement in heart
failure. Digoxin is usually effective in this situation. Beta
blockersare al so effectivein slowing the ventricular rate, and
rarely worsen the situation providing ventricular systolic
function is reasonably well preserved.

Diastolic heart failure

Possibly as many as one third of patients with heart failure
have normal ventricular systolic function. In these patients,
the primary cardiac abnormality leading to heart failureisan
abnormality of ventricular filling. They haveso-called’ diastolic
heart failure' . Inthissituation, betabl ockers can also produce
improvement with little risk of the patient deteriorating. The
drugsslow theheart rateand allow alonger periodfor diastolic

filling, particularly if atrial fibrillationisalso present. Patients
with mitral stenosis are the best example. Beta blockers can
also facilitate diastolic filling by improving abnormal
myocardial relaxation, for example in patients with diastolic
failure due to severe left ventricular hypertrophy. This is
generaly in patients with severe, long-standing, poorly-
controlled hypertension.

Clinical trials in systolic heart failure (Table 1)

Patientswithprimarily systolicheart failurewithlow g ection
fraction may deteriorate when given a beta blocker.
Paradoxically, it is this very group of patients that had
unequivocal long-term benefitsin recent trials (see box).

Carvedilol trials

In the meta-analysis of betablockade!, therewereeight trials
of carvedilol, withatotal of 1657 patients. Carvedilol appeared
to reduce total mortality by 49%. However, only one of the
eight individual carvedilol trials produced a statistically
significant reduction in total mortality. This trial markedly
influences the overall estimate of the treatment benefit of
carvedilol. The ANZ trial was the largest of the carvedilol
trials (415 patients). Although it found a 27% reduction in
total mortality and a30% reduction in hospitalisation, neither
result was statistically significant. None of the carvedilol
trial sweresufficiently poweredto beabletodetect asignificant
difference in these end-points.

It was pooled datafrom anumber of relatively small trials of
carvedilol which convinced the Therapeutic Goods
Administration to approve carvedilol for systolic heart failure
in 1998. Carvedilol requires an authority prescription under
the Pharmaceutical Benefits Scheme.

Table 1

Summary of beta blocker trialsin chronic systolic heart failure

Trial Meta-analysis Carvedilol CIBISHI MERIT-HF COPERNICUS
of 18 pre-1998 meta-analysis 19992 19993 2000*
trialst

Number of patients 3023 1657 2647 3991 2289

Severi’[yJr v 11 v

Placebo mortality 156/1305 62/665 228/1320 217/2001 NA/1133
(11.9%) (9.3%) (17.3%) (11.0%) (18.6%)

Beta blocker mortality 130/1718 47/992 156/1327 145/1990 NA/1156
(7.5%) (4.7%) (11.8%) (7.2%) (11.4%)

Reduction in relative risk:

total mortality 32% 49% 34% 34% 35%

Number needed to treat' ' 23 26 14

Reduction in relative risk:

sudden death 41% 44% 41% NA

Reduction in relative risk:

hospitalisation 37% 40% 20%

*  Not yet published, data preliminary and incomplete

t  New York Heart Association functional class

t1 Number of patients who must be treated with beta blocker for one year to prevent one death

NA = not available
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CIBIS I

CIBIS stands for Cardiac | nsufficiency Bisoprolol Study.?
Bisoprolol is a beta-1 selective blocker not available in
Australia. A total of 2647 patients, mostly in Class 111 heart
failure, had either bisoprolol or a placebo added to optimal
therapy. (Most patients were taking aloop diuretic and ACE
inhibitor in reasonable doses, and 50% were taking digoxin.)
The trial was stopped early because of an unequivocally
statistically significant reduction in total mortality of 34%.
Therewere al so significant reductionsin sudden death (44%)
and in hospitalisation for congestive cardiac failure (20%).

MERIT-HF

MERIT-HF standsfor M etoprolol Randomised | ntervention
TrialinHeart Failure.*Metoprolol isabeta-1 selectiveblocker
whichhasbeenavailablein Australiafor many years. However,
thistrial used aslow-rel easeformulationnot currently available
in Australia. A total of 3991 patients, with predominantly
Class |1l heart failure, were randomised to have either a
placebo or metoprolol, added to the optimal conventional
therapy of aloop diuretic and ACE inhibitor. The trial was
stopped early because of an unequivocally statistically
significant reductionintotal mortality of 34%. Therewasalso
asignificant reduction in sudden death (41%).

COPERNICUS

This stands for Carvedilol Prospective Randomized
Cumulative Survival Trial. This trial compared carvedilol
with placebo in 2289 patients with severe Class 111/IV heart
failure and gection fraction of less than 25%. Carvedilol or
placebo was added to optimal conventional therapy for heart
failure. The trial has been stopped prematurely because of a
beneficial effect of carvedilol on the primary end-point of all
cause mortality. The results have been presented at an
international meeting, but have not yet been published.
Carvedilol was associated with a 35% reduction in total
mortality.

In COPERNICUS, the annual mortality in the placebo group
(18.6%) was higher than in either the MERIT (11.0%) or
CIBIS (13.2%) studies. Thisreflectsageneraly sicker group
of patientsin COPERNICUS with more severe heart failure.
Asaresult, the samerelativerisk reduction hasresulted in a
larger absolutemortality benefit and asmaller number needed
to treat. However, the relative risk reduction was similar
between the three studies.

Unresolved issues
Severity of heart failure

Both the CIBIS and MERIT trials enrolled predominantly
patients with Class 111 heart failure. The number of patients
with more severe Class |V heart failure was small (17% and
3% respectively) and thetreatment benefit wasnot statistically
significant in this sub-group. Nevertheless, on average, the
magnitude of benefit was not different in the patients with
more severefailure. The COPERNICUS study enrolled more
patientswith Class|V heart failure, yet produced virtually the
samerel ativereductionintotal mortality. It must beemphasised
that patients with very severe heart failure are a much more
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difficult group in which to start beta blockers because of the
risk of exacerbating their already severe heart failure.
Co-medication

Digoxin

Approximately 50% of patientsinboththe CIBISandMERIT
studiesweretaking digoxin. Randomisationwasnot performed
inrelation to digoxin, but therewasno difference betweenthe
treatment benefit from betabl ockadein thosetaking and those
not taking digoxin. Given that there is no mortality benefit
from digoxin?, it seemslogical to recommend that patientsin
sinus rhythm should have a beta blocker added to optimal
therapy before digoxin is introduced. However, this
recommendation is not based on any definitive data.

Spironolactone

In the recently published RALES trial® there was a highly
significant 30% reduction in total mortality when alow dose
of spironolactone (25 mg daily) was added to conventional
therapy in patientswithvery severeheart failure. Only 10% of
the patients were taking beta blockers. The patients in this
study had much more severe heart failure than in most of the
betablocker studies. Asaresult of thistrial, many physicians
arenow including low dose spironol actoneas part of ‘ optimal
conventional therapy’ in patients with very severe heart
failure before introducing a beta blocker.

Antiarrhythmics

There is no consensus on the role of conventional
antiarrhythmicsin severeheart failure. What isclear isthat the
beta blocker trials have shown a clear reduction in the very
substantial risk of sudden death. Thisisassumedtobebecause
they prevent ventricular tachyarrhythmias. It seemslogical to
recommend that, in the absence of documented sustained
ventricular tachycardia, beta blockers should be used before
any consideration of antiarrhythmic drug therapy.

Recommendations

A beta blocker should be considered for al patients with
systalic heart failure who are stable on optimal doses of a
diuretic and ACE inhibitor. If patients are not stable on
optimal treatment, then digoxin and perhaps spironol actone
should be added before a beta blocker.

Which beta blocker to use?

Both carvedilol and standard beta-1 blockers appear to be
effective. There are currently multiple trials in progress of
carvedilol invariousdifferent groupsof heart failure patients.
The results should tell usif carvedilol is more effective than
standard beta-1 blockers. Carvedilol has the advantage of a
lower dose formulation for starting treatment. However,
carvedilol is aso much more expensive than standard beta
blockers (up to 10 times the cost of the standard form of
metoprolal).

What dose for starting therapy?

Starting a beta blocker can make heart failure worse, so low
dosesareused. For most patientsyou can cautiously start with
carvedilol 3.125 mg twice aday or metoprolol 12.5 mgtwice
aday. Patientswith very severe heart failure should probably
start on only a morning dose.
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How rapidly can the dose be increased?

The dose can be doubled every 2-4 weeks providing the
patient isstable. If the heart failure has deteriorated, the doses
of diuretic, ACE inhibitor or digoxin should be adjusted first
before any further increase in beta blocker. The dose of beta
blocker may need to be reduced, particularly if thereisundue
bradycardia or worsening cardiac conduction.

What isthe target dose?

For carvedilol, the target dose is 25 mg twice a day. For
metoprolal it is 100 mg twice a day. Many patients will not
reach these doses. Substantial benefits are almost certainly
achieved with doses which are lower than these targets.

What about patientswho are already taking a beta blocker?

Some patients who have been taking beta blockers long term
for other indications such as angina or hypertension will
develop heart failure. The clinician must first determine why
thepatient hasdevel oped heart failure (for example, new atrial
fibrillation, silent myocardial infarction). Boththe underlying
cause and the heart failure must be treated appropriately. In
many patientsthedegreeof heart failuremay not betoo severe,
and the beta blocker will be able to be continued. In other
patientsit may be necessary to either reduce the dose or even
withdraw the betablocker completely until the heart failureis
under control. Once this has been achieved, the beta blocker
should be cautiously reintroduced.

Who should manage the patient?

These patients are extremely fragile and difficult to treat.
Occasional patients will deteriorate markedly after starting a
beta blocker and may even require intensive or coronary care
with intravenous beta agonist support. In Australia carvedilol

can only be started in hospital patients. General practitioners
should always consider involving a physician or cardiologist
before starting or changing beta blocker therapy.
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Self-test questions

The following statements are either true or false
(answers on page 139)

3. Patientswith heart failure should be treated with an
ACE inhibitor and a diuretic before starting a beta
blocker.

4. Betablockersreducetotal mortality in heart failure,
but do not reduce sudden deaths.

ﬁ

Medicinal mishaps

Allergy to an antihistamine

Prepared by ChristianHamilton-Craigand J. McNeece,
Royal Adelaide Hospital, Adelaide

An 18-year-old woman took adose of afriend’ snizatidinefor
an upset stomach. About one hour after taking 150 mg of
nizatidine she experienced shortness of breath, tachypnoea,
wheezingandamildvisibleswellingof theneck. Onpresentation
to the Emergency Department she was visibly distressed. Her
lung expansion was poor with diffuse coarse polyphonic
inspiratory and expiratory wheezes. There was no rash. After
trestment with adrenaline, promethazine and predni solone, she
improved rapidly.

We can only find two other reports of allergic reactions to
nizatidine*?, (although cases of allergy to other H, histamine
receptor antagonists have been published). The first report
described a leukocytoclastic vasculitis associated with
nizatidine. The second described a situation which was very
similar to our case. In the report the patient was rechallenged
with nizatidine and other H, antagonists. Results of the oral
challenge were negative for cimetidine, ranitidine and

famotidine. However, within 15 minutes of nizatadine
administration the patient again experienced laryngeal
oppression, dysphonia, dysphagia, dry mouth, moderate
flushing and generalised pruritis.

The ability of H, histamine antagonists to increase serum
histamine by displacing it from its receptors is well known,
particularly after arapid intravenousinfusion. A similar effect
would account for the appearance of anaphylactoid symptoms
on some occasions. However, the second study? suggested an
anaphylactic, rather than anaphylactoid, mechanism caused the
symptoms as there was no reaction to the other H, antagonists.

Our case aso shows the dangers of using other people's
medicines.
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Treatment of panic disorder

John W. G. Tiller, Associate Professor and Reader, Department of Psychiatry,
University of Melbourne, Royal Melbourne Hospital, and Albert Road Clinic,

Melbourne

SYNOPSIS

Panic disorder consists of recurrent, disabling attacks of
panic. It is frequently complicated by agoraphaobia and
other anxiety disorders or depression. Panic disorder
differsfrom anisolated panicattack, both clinicallyandin
treatment. Many patients respond to a combination of
lifestyle change, especially control of caffeineand alcohol
use, and cognitivebehaviour therapy. For panicdisorder,
high potency benzodiazepines ar e effective for acute and
long-term treatment, but have the disadvantages of
sedation, druginter actionsand discontinuation problems.
For long-term treatment, imipramine is effective, but a
lack of tolerability substantially limitsits use. Most new
antidepr essantsareprobably effectivefor panicdisor der,
but few have been approved for thisindication.

Index words: cognitive behaviour therapy,
benzodiazepines, antidepr essants.

(Aust Prescr 2000;23: 124-6)

Introduction

The separation of anxiety disordersinto anumber of discrete
conditionshasimproved our understanding of theseproblems,
and enabled better-focused treatment. Approximately one
third of peoplewill experienceat | east onepanicattack intheir
life. This may typically occur after excessive caffeine or
alcohol use, or when fatigued, or otherwise stressed. Thisis
quitedifferent from panicdisorder inwhichtherearerecurrent
and unexpected panic attacksand at | east one of theattackshas
been followed by amonth or more of persistent concern about
having additional attacks. Thereisalso asignificant changein
behaviour related to the attacks. Panic disorder may occur
with or without agoraphobia. Panic attack and panic disorder
should be differentiated as they need different interventions.

Panic attack

A panicattack isadiscreteperiod of intensefear or discomfort,
in which four (or more) of the following symptoms develop
abruptly and reach a peak within 10 minutes:

» papitations, pounding heart, or accelerated heart rate
* sSweating

» trembling or shaking

* sensations of shortness of breath or smothering

» feeling of choking

 chest pain or discomfort

* nauseaor abdominal distress

» feeling dizzy, unsteady, light-headed, or faint
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o deredlisation (feelings of unredlity) or depersonalisation
(being detached from oneself)

« fear of losing control or going crazy

o fear of dying

» paraesthesias (numbness or tingling sensations)
 chillsor hot flushes.

Panic disorder

Thecriteriafor panic disorder! arethe occurrence of recurrent
and unexpected panic attacks with at least one of the attacks
having been followed by a month or more of:

* persistent concern about having additional attacks

e worry about the implications of the attack or its
consequences, for example, losing control, having a heart
attack, or going crazy

« asdignificant change in behaviour related to the attacks.

Panic disorder may be spontaneous, or a reaction to certain
situations. Spontaneous panic occurs in any circumstances,
often seemingly ‘out of the blue'. Whileit may be possibleto
identify pre-existing vulnerability such as fatigue, work or
family stress, for many patientsthisisnot the case. Theremay
be a genetic factor which increases peopl€’ s vulnerability to
panic disorder.

Situational panic occurs when a patient is exposed to trigger
eventsor circumstances. Thesemay bewheninalift, car, bus,
tunnel or on a bridge or in situations where the patient fears
they will not be able to escape. The added fear of their
situation, coupledwith somepre-existingvulnerability, results
in the panic occurring in that particular setting or settings.

Patientswith panic disorder may present to doctors' surgeries
or emergency departments. They may feel that they arehaving
a‘heart-attack’ or are about to die, or cannot get their breath
or have ‘air hunger’, usualy in the absence of any signs of
respiratory disorder.

Agoraphobia

Panic disorder may occur with agoraphobia. The essential
agoraphobic features are:

e anxiety about being in places or situations from which
escape might be difficult (or embarrassing) or in which
help may not be available in the event of having a panic
attack

+ avoidance behaviour.

Agoraphobicfearsinvol vesituationsthat includethefollowing:
being alone outside the home, or being home alone, being in
acrowd, standing inaqueue, being on abridge, and travelling
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in abus, train or car. The patient avoids these (for example,
travel is restricted) or else they are endured with marked
distress or anxiety, or require the presence of a companion.!

Differential diagnosis

All the above disorders require that the anxiety or phobic
avoidance is not caused by other conditions, for example
substance abuse, general medical conditions such as
thyrotoxicosis, or another mental disorder such as the
avoidanceassociatedwithsocial phobia(social anxiety disorder).
Anxiety disorders may occur alone, together, or with other
psychiatric illnesses, most commonly depression. The panic
disorder commonly precedesthe depression, but may follow it.
If there are psychiatric comorbidities, treat each disorder.

Investigation

If there are concerns about the patient’ s physical health these
should beinvestigated. Some patientspresent withrespiratory
symptoms such as a feeling of choking or having difficulty
getting their breath. While they may clearly have a mental
health problem a respiratory disorder should be excluded.
Pal pitations, tachycardiaand chest pain may warrant an ECG.
Difficulties in swallowing, a ‘lump in the throat’,
gastrointestinal discomfort, constipation or diarrhoea may
also require further investigation. Feelings of numbnesswith
tingling and pinsand needlesmay suggest atransientischaemic
attack, but bilateral symptoms, and the absence of focal signs
normally point to a psychological cause.

The presence of symptoms which occur in multiple systems
for brief periods of time without a change in consciousness,
canusually suggest apanic attack or panic disorder rather than
other disease. Thesepatientsshould not beover -investigated,
or referred from specialist to specialist. Recognise and
diagnose panic disorder on its clinical criteria, not just as a
diagnosis of exclusion.

Treatment of panic attacks

Any underlying problems should be treated. For example, if
the patient has been drinking to excess and their panic attacks
are triggered by either intoxication or withdrawal, reducing
their intake of alcohol is central to treatment. Restricting
caffeine intake or eliminating it from the diet may a so help.

Spontaneous isolated panic attacks can be managed with
simple lifestyle changes and stress management techniques.
Education about the attack and thefact that it doesnot indicate
a dire physical disease is important, as most isolated panic
attacks will not recur. There is almost no role for
pharmacotherapy in this case.

Treatment of panic disorder

Althoughtheremay beadlightly increased cardiovascular risk
associated with panic disorder, for the vast majority of cases,
the major disadvantages are the patient’s emotional and
behavioural responsesto the symptoms. Cogpnitive behaviour
therapy?isthetreatment of choice, and hel psmany patients. It
involvesfirstly educating the patient about panic disorder, its
causes, outcome and management.

Teaching the patient relaxation techniques and how to deal
with hyperventilation can hel p them to stop or control apanic
attack. Rebreathing in a paper bag for someone who is
hyperventilating, israrely indicatedinageneral practice, orin
emergency departments. The hyperventilation has usually
settled by thetimethe patient presents. Encouragement totake
slow deep measured breaths, using awatch or clock asaguide
torespiratory rate, isatechniquethat patientscanuseanywhere.
This is more socialy acceptable than starting to breathe
noisily into a paper bag when they fear an attack.

Cognitive behaviour therapy for panic disorder involves both
cognitiveand behavioural el ements, but thecognitivee ements
may be more prominent. Behavioura elements may be more
hel pful with exposure and response prevention for situational
panic. These behavioural treatments are useful in helping
people gradually gain mastery of a feared situation and
avoidance to dramatically free up their lives.

Drug treatment can be added to cognitive behaviour therapy.
There is the suggestion that the response to this combined
approach is better than either treatment alone and there may
be alower risk of relapse when medication is discontinued.

Pharmacotherapy®
Benzodiazepines

Alprazolamand clonazepam areeffectivefor theacutetherapy
andthemaintenancetreatment of panicdisorder. Effectiveness
isprobably not confined to these potent benzodiazepines and
all benzodiazepines may be effective in high enough doses.
They need to be taken continuously as the onset of panicis
usually so fast that theworst of the panic attack isover before
anacutedoseof abenzodiazepinecanbeeffective. Asaresult,
thereisthepotentia for problemswith sedation, co-ordination,
interaction with other sedatives and cognitive effects, which
oftenimpair theability to benefit from psychol ogical therapy.
In part, the reduction in the effectiveness of psychological
therapy caused by benzodiazepines, may be from areduction
in motivation. At the end of a course of therapy when the
benzodiazepine is reduced, typically after some months of
panic control, about a third of patients have difficulties in
discontinuingthedrugs. Thedoseshoul dthereforebegradually
tapered over aperiod aslong as six monthsto ayear. Despite
the major limitations of benzodiazepines, they are uniquely
effective for the acute control of panic disorder and
agoraphobia.

The dose of a benzodiazepine to control agoraphobia is
typically higher than that to control panic. Typical doses of
aprazolam for controlling panic are 4 mg daily compared to
6 mg daily for agoraphobia.

Antidepressants

Several antidepressantshavebeenusedtotreat panicdisorder.
Aswithdepression, and unliketreatment with benzodiazepines,
itistypically 2—4 weeks or even 6-8 weeks of treatment with
anantidepressant beforereductioninthefrequency or severity
of panicattacksisapparent. Theresponseratetoanti depressants
varies from 60-90%. Approximately 10-40% of patients
(typically about 20-30%) will therefore need to bechanged to
another drug becauseof lack of benefit.*If thereisnoresponse

125



Australian Prescriber Vol. 23 No. 6 2000

to the medication after 6-8 weeks the dose should be slowly
reduced, and an alternative drug prescribed.

If antidepressantswork they should becontinuedfor aminimum
of six months. An extended panic-free period givesthe patient
the confidence to start new activitiesin their lives and return
to anormal balance.

Antidepressants should be gradually reduced before stopping
them. Thistypically takes 2—4 weeks, or occasionally longer
if amore rapid reduction results in discontinuation effects.

Tricyclic antidepressants

I mipramineand clomipraminehavebeenwidely studiedinthe
treatment of panic disorder. Both are effective but poorly
tolerated. This generally precludes their use in patients with
panic disorder.

Monoamine oxidase inhibitors (MAOIS)

The irreversible non-selective inhibitors of monoamine
oxidasesA and B areeffective, with phenel zine possibly being
themost effectivepharmacol ogical treatment for panicdisorder.
Quiteapart fromtherisk of dietary interactions, thesemedicines
are not well tolerated when given in an effective dose. The
recommended dose of phenelzine in the treatment of panic
disorderisapproximately 1 mg/kg/day, at which dose postural
hypotension is a common disabling adverse event.

Newer antidepressants

All of the new antidepressants are probably effective in
treating panic disorder. Their effectiveness seems to occur
evenintheabsence of coexisting or comorbid depression. For
some newer antidepressantsthere are extensive research data.
Paroxetine has been approved for the treatment of panic
disorder and the prevention of relapse. Sertraline is also
approvedinAustraliafor panicdisorder. Aswiththetricyclics
and MAOQIs, theinitial dose should below and then gradually
increased as these patients seem to experience more adverse
effects when they start treatment. The final therapeutic dose
whichisrequiredfor thetreatment of panicdisorderistypically
higher than the dose for the treatment of depression. For
example, with paroxetine a common antidepressant dose is
20 mg/day while the dose is 40 mg/day or more for panic
disorder. When treating agoraphobiawith antidepressants, as
with benzodiazepines, some patients need a higher dose than
those with panic alone.

Summary

When apatient presents with panic disorder it isimportant to
ascertain that thisisnot simply anisolated panic attack, or the
conseguences of maladaptive behaviours, or circumscribed
stress. Brief counselling and somelifestylechangescoul d deal
with such disorders. Panic disorder itself, with or without
agoraphobia, can beusefully hel ped with cognitive behaviour
therapy.

If symptoms are more marked, if the patient cannot relate to
cognitive behaviour therapy, or if improvement isinadequate
with the psychological approach alone, medications can be
very helpful. Drugs can al so be useful when thereisnot ready
access to cognitive behaviour therapy. If immediate relief is
essential, benzodiazepinesmay beuniquely effective, although
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they havethepotential for long-termadverseconsequences. In
general, one of the newer antidepressantsismore appropriate.
There is little merit in combining a benzodiazepine with an
antidepressant for these patients. This is because the panic
disorder has usually been long-standing, the time taken to
respond to the antidepressant is relatively short, and the
potential adverse consequences of benzodiazepines are
substantial. After aresponsemost patientson pharmacotherapy
would be expected to continue treatment for 6-12 months
usually in conjunction with cognitive behaviour therapy.

If apatient doesnot respond, their diagnosi sshould bereviewed,
and consideration given to specialist referral. A specialist
referral may also be indicated for those who are severely
incapacitated by their panic disorder.

NOTE

Thediagnostic featureswhich are highlighted in this paper have been adapted
from DSM-1V, the American Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition.* These are similar though not identical to diagnostic
criteria for panic disorder in ICD-10 of the World Health Organization.®
DSM-IV Ciriteria have been referred to in this paper as they are the most
commonly used by psychiatristsin Australia.
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Self-test questions

The following statements are either true or false
(answers on page 139)

5. Cognitive behaviour therapy is the treatment of
choice for panic disorder.

. New antidepressants usually need to be given in

doses which are higher for panic disorder than the
doses needed to treat depression.
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Treatment of panic disorder: a personal experience

Editor’ s note:

Garry McDonadisoneof Australia sbest known comedians.
He has successfully overcome problems with panic disorder
which at one stage threatened his career.

AP:

GM:

AP:

GM:

AP:

GM:

AP:

GM:

How did you realise you had a problem?

| havebeenan anxiouspersonfor many years, but did not
know what the problem was. In 1992 | became severely
stressed when the director of aplay | was appearing in
announced that it would be presented to an audience
after only 10 daysof rehearsals. Thiswastoo soonfor me
to copewith and | just wanted to run away. Asit turned
out | had no need to panic. Rehearsals got so far behind
that only Act 1 was presented to the invited audience,
and my character only appeared in Act 2.

How was your life affected?

| had alow opinion of myself. | became fearful of not
reaching the standard that people expected of mein a
performance, or the standards | had set for myself. My
mind wasracing with negativethoughtsand | wasafraid
of making afool of myself.

When | was having an attack, | would become tongue-
tied and stammer. My sleep was reduced. | could feel
like this for days.

Worrying about having another attack made me change
some of my activities. Anxiety made me want to avoid
going to parties. | wasworried that | would beboring. If
| wenttoaparty, | dmostimmediately had to gointothe
toilet because of my anxiety.

Did the people around you realise there was a problem
or did they just expect you to ‘ pull yourself together’ ?

Peopleexpect youto perform. They do not expect youto
throw in thetowel. | was having trouble standing up for
what | knew was right for me. At one stage someone
threatened to sue meif | did not perform asthey wanted.

When did you seek help?

Although | had some psychological therapy, my
breakdownwasareal wake-up call. 1n 19931 descended
into depression. | felt ashamed and unableto concentrate.
Suicidal thoughts redlly frightened me. Although | felt
dreadful, by evening | was able to manage to pull
together some kind of a performance in my show, then
| would spiral down again.

Somebody made me go and talk to my general
practitioner. | remember sitting in the gutter waiting to
see the doctor. | was then referred for a psychiatric
opinion.

AP:
GM

AP:

GM:

What treatment did you have?

: My depression wastreated with drugs such asdothiepin

and moclobemide.

For my anxiety | have had aprazolam and buspirone.
The problem with these drugsis that they suppress the
problem. They hold down your anxiety, they do not
make the problem go away.

Buspirone caused me a few problems. It made me
disinhibited and | would say strange things at the most
inappropriate times.

Which was the most effective treatment?

Bronwyn Fox sent me a copy of her book ‘Anxiety
attack: don'tpanic’.* Readingthat book wasarevel ation.
For the first time | realised that | had a recognised
disorder. Thiswas a huge turning point and | arranged
to see aspecialist in the disorder.

| had el ght sessionsof cognitivebehaviour therapy. This
was very effective and taught me how to recognise and
challenge my negative thoughts.

The skills you learn in cognitive behaviour therapy
can be used to reduce relapses. About 18 months after
my therapy | began to feel frantic and nervous again.
| was reassured that this was just atemporary setback.
After just one visit to the specialist | was again able
to control my thoughts. I now try to practise these skills
al thetime.

*

Melbourne: Longman Cheshire; 1993. Currently out of

print.
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AP: How could health professionals be more helpful ?

GM: Telling the patient that they have panic disorder is not
enough. You need to describe the symptoms to the
person. They will begreatly relievedthat their symptoms
are being recognised. Providing an information leaflet,
which includes a list of typical symptoms, can aso be
helpful.

The person should be reassured that there is a very
successful treatment, but it requires their co-operation.
There is no magic pill. If the patient is referred, it is
important that they are seen by someone skilled in
cognitive behaviour therapy.

AP: What would you advise people with similar symptoms

to do?

Australians have a tendency to put themselves down.
Thiscanresultinpeoplewithanxiety blamingthemselves
and not doing anything aboutit. If peoplecannot function

GM:

because of panic they need to go and see aspeciaist in
anxiety disorders.

People haveto bewilling to work for themselves as part
of cognitive behaviour therapy. Oncethey havelearned
the technique, people will realise that it works quickly
and with practice they will be able to master their fears.

They should not expect to jump straight to their goal.
With cognitive behaviour therapy, the journey to that
goal isjust as important as the outcome. Making your
own discoveries on the way is empowering.

People should be aware that if they have had panic
disorder for 20 yearsit is likely to recur. If they keep
practising how to challenge worrying thoughtsthey will
retain control.

Cognitive behaviour therapy has given me a sense of

being stronger becausel amlooking after mysel f without
the need for drugs.

I ——
Patient support organisations

Panic and anxiety disorders associations/
foundations

Community organisations in several states provide
counselling, education and support to people living with
panic and anxiety disorders. Services include telephone
counselling, support groups, workshops, books and tapes,
and awide range of programs.

Contacts

A.CT.

Anxiety Support Group
Tel: 0500 806 500

New South Wales
Mental Health Information Service
Tel: (02) 9816 5688; 1800 674 200
Web site: www.nswamh.org

Anxiety Disorders Foundation
Tel: (02) 9963 3494
Fax: (02) 9716 0416

Northern Territory

Anxiety Disorders Foundation
Tel: (08) 8927 9411

Queensland
Mental Health Association
Tel: (07) 3358 4988
Fax: (07) 3254 1027
E-mail:  association@mentalhealth.org.au
Web site: www.mental health.org.au

Panic Anxiety Disorders Association
Tel: (07) 3353 4851
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South Australia
Panic Anxiety Disorders Association
PO Box 83 FULLARTON SA 5063
Tel: (08) 8373 2161
Fax: (08) 8373 2090
E-mail: mhrc@camtech.net.au (P.A.D.A.)

Victoria
Anxiety Disorders Association
Tel: (03) 9853 8089
E-mall: adavic@eisa.net.au
Web site: home.vicnet.net.au/~adavic/

Anxiety Recovery Centre
PO Box 358 MT WAVERLEY VIC 3149

Te: (03) 9576 2477
Fax: (03) 9576 2499

E-mail: arcmail @arcvic.com.au

Panic Anxiety Disorders Association
Tel: (03) 9889 6760
Fax: (03) 9889 1022
E-mail: tranx@alphalink.com.au
Web site: www.tranx.org.au

Western Austraia
Panic Anxiety Disorders Association
PO Box 130 NEDLANDS WA 6909
Tel: (08) 9380 9898

E-mail: padawa@iinet.net.au
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The effect of antifungal creams and pessaries

on latex

Margaret J. Sparrow, Sexual Health Physician, Wellington Sexual Health Service
and Medi cal Trai ning Officer, New Zeal and Family Planni ng Associ ation, W&l lington,

New Zealand

Index words: adver se effects, contraception.

(Aust Prescr 2000;23:129)
Introduction

One of the cornerstones of safer sex programs is correct
condom use to prevent both unplanned pregnancies and the
spread of sexually transmissible infections, including
HIV/AIDS. However, many people are unaware that
commonly used products may have an adverse effect on the
protective properties of barrier contraceptives made of latex.

The products most likely to come into contact with condoms
or diaphragms are personal lubricants, spermicidal
preparations, personal hygiene products, hormonal
preparations, acidifying agents, and preparations used for
the treatment of the common vaginal infections, especially
candida. It is possible of course, that any dermatological
product used on the genital areain both sexes, may have an
effect on latex rubber.

Research

The London International Group, a major manufacturer of
condoms, reported the deleterious effects of mineral and
vegetable oils on condoms in 1988.1 The company tested all
the leading brands of condoms and found that baby oil,
petroleum jelly and corn oil all caused major reductions in
tensile strength, elongation at break, burst pressure and burst
volume. Water based lubricants did not adversely affect the
physical properties of condoms.

Mineral oil productscan damagelatex rubber condomswithin
60 seconds, causing defects which may allow the passage of
sperm or micro-organisms.2 There is no deterioration with
glycerol, afrequent component of hand lotions and personal
[ubricants or with agueous nonoxynol—-9, the most commonly
used spermicide.

Although morethan 10 yearshaspassed sincethisinformation
was published, harmful products are still available without
sufficient warnings for the health professionals who may
prescribe them or for the consumers who may use them.
Current formulations of antifungal drugs can damage latex.
The imidazole antifungals themselves are not thought to
be incompatible with latex, but the various mineral and
vegetable oils which are used as excipientsin the pessary or
cream may damage latex. These warnings do not apply to
polyurethane condoms.

Therehasbeenvery littleindependent research onthetopic®45,
but the New Zealand Ministry of Heal th has published areport
on the interaction with latex.5

Conclusion

Under international standards for condoms, the packaging or
leaflet must advise consumers to avoid the use of oil-based
[ubricants and to consult a doctor or pharmacist about the
compatibility of topical medicines applied in the genital area.
However, thisadviceismeaninglessunlesssuchinformationis
available. Unlessthemanufacturershavetestedthecompatibility
of their products, it should be assumed that topical antifungal
medications can damage the latex in barrier contraceptives.
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Therapeutic Guidelines: Antibiotic
Version 11, 2000

The new version of Therapeutic Guidelines: Antibiotic
has just been published.

It includes information covering more than 300
common infections, arranged in clearly titled chapters
and sections. Recommendations for antimicrobial
therapy — the main feature of the text — are outlined in

chapters covering infections of the various systems.
These include the respiratory tract, urinary tract, skin,
genital tract, eyes, central nervoussystem, cardiovascular
system and gastrointestinal tract.

For information about Antibiotic or any other
Guidelines title, contact Therapeutic Guidelines Ltd.,
freecall 1800 061 260, e-mail sales@tg.com.au or visit
the web site at www.tg.com.au All Therapeutic
Guidelinestitles are available electronically.
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EXPERIMENTAL AND CLINICALPHARMACOLOGY

Bisphosphonates - mechanisms of

action

T. John Martin, Director, and Vivian Grill, Endocrinologist, & Vincent’'s
Institute of Medical Research, Melbourne

SYNOPSIS

The bisphosphonates inhibit the resorption of bone by
osteoclastsand may havean effect on osteoblasts. They are
structurally similar to pyrophosphate, a normal product
of human metabolism. This structure gives the drugs a
high affinity for bone and they probably remain in bone
for many years. A high affinity for hydr oxyapatiteenables
radiolabelled bisphosphonatestobeusedin bonescanning.
The bisphosphonates are effective in the treatment of
diseases of increased resor ption.

Index words. bone metabolism, phar macokinetics.
(Aust Prescr 2000;23:130-2)

Introduction

Pyrophosphate is a normal by-product of metabolism.
Bisphosphonates are anal ogues of pyrophosphate which have
potent inhibitory effectsonboneresorption. They areeffective
drugs in bone disorders characterised by increased bone
resorption, such as Paget’'s disease, osteoporosis,
hypercalcaemia of cancer, multiple myeloma and bony
metastases. The bisphosphonates adsorb very effectively to
hydroxyapatite, the crystallineform of cal cium and phosphate
in bone. This makes them a useful component in bone
scanning agents.

Thepharmacol ogical actionsof all bisphosphonatesaresimilar,
but the marketing strategies of the pharmaceutical industry
havedirected different compoundstothetreatment of particul ar
disorders of bone resorption.

Chemistry of bisphosphonates

Pyrophosphate is produced by many anabolic processes. Itis
rapidly hydrolysed to itstwo constituent phosphate groups. I
the linking oxygen atom in the pyrophosphate molecule is
replaced by a carbon atom, a bisphosphonate is formed
(Fig.1). Theseana oguesarecompletely resistant tohydrolysis
and are chemically extremely stable. Like pyrophosphate, the
bisphosphonates bind to the hydroxyapatite crystals of bone
and prevent both their growth and their dissolution.

Structure-activity relationships

Thebiological activity of thebisphosphonatescanbemodified
by altering the structure of the two side chains on the carbon
atom. The binding to bone mineral depends upon the P-C—P
structure and isenhanced by including ahydroxyl group atR,.
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The structure and three-dimensional configuration of the R,
side chain determinesthe cellular effects of bisphosphonates,
and their relative efficacies as inhibitors of bone resorption.
Each bisphosphonatehasitsown profileof activity, determined
by its unique side chain (Fig. 2).

After thepromise shownin theearly clinical use of etidronate
and clodronate, newer bisphosphonates were synthesised,
containing a primary nitrogen atom in an alkyl chain
(pamidronate, alendronate). Thisincreased the antiresorptive
potency by uptoonehundredtimes. L ater modificationsof the
R, sidechainto producecompoundscontainingtertiary nitrogen
groups, such asibandronateand ol padronate, further increased
potency. Themost potent bi sphosphonatesto date, risedronate
and zoledronate, contain anitrogen atomwithinaheterocyclic
ring. They are up to 10 000 times more potent than etidronate
in some experimental systems. Although the structure of the
R, sidechainisthemajor determinant of antiresorptivepotency,
both phosphonate groups are required for the drugs to be
pharmacologically active.

Clinical pharmacology

Bisphosphonatesarecharacterised by poor intestinal absorption
but highly selective locaisation and prolonged storage in
bone. Dueto their stability the bisphosphonates are absorbed,
stored and excreted unchanged.

Absorption

Intestinal absorptionisvery low andvariable(1-10%). It takes
place by passive diffusion in the stomach and upper small
intestine, and is reduced if the drug is given with calcium or
iron. Bisphosphonates aretherefore never given at meal times
or with dairy products.

Fig. 1

Chemical structure of pyrophosphate and
bisphosphonates

Pyrophosphoric acid Bisphosphonic acid
HO OH HO ‘ OH
o=||=—o—l>=o o=||>—c—||>=o
o on o | o
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Fig. 2

Structur e-activity relationships of bisphosphonates
The binding to hydroxyapatite and the biological activity
of bisphosphonates depends on the P-C—P group and the
structure of the R, and R, side chains. (Modified with
permission from Russell et al, 1999).

P-C-P group is

essential for

¢ binding to -
hydroxyapatite When R, is an OH

« biological activity group, binding to

hydroxyapatite is
R, «—— enhanced

HO OH
| |
0O—P—C—P=—0
| |
HO OH

R, ®=—1 The R;side of chain
determines potency

Bisphosphonate R, sdechan R,sidechain

Etidronate* OH CH,

Clodronate* Cl Cl

Pamidronate* OH CH,CH,NH,
Alendronate* OH (CH,);NH,
Risedronate* OH CH,-3-pyridine
Tiludronate* H CH,-S-phenyl-Cl
Ibandronate* OH CH,CH,N(CH,)(pentyl)
Zoledronate OH CH,~imidazole
YH529 OH CH,-2-imidazo-pyridinyl
Incadronate (YM175) H N—(cyclo-heptyl)
Olpadronate OH CH,CH,N(CH,),
Neridronate OH (CH,).NH,

EB-1053 OH CH,~1-pyrrolidinyl

* Indicates bisphosphonates already approved for one or more
indications in one or more countries

Clearance

With 20-80% of absorbed bisphosphonate rapidly taken up by
bone and the remainder rapidly excreted in the urine, the
half-life of bisphosphonates in the circulation is short
(0.5-2 hours). Deposition in bone takes place at sites of bone
formation and resorption. This property is made use of in
nuclear medicine when bisphosphonate labelled with
technetium 99 is used in bone scanning.

After being taken up by bone and producing an effect,
bisphosphonates are stored in bone. The half-life appearsto be
very long (probably upto several years) because of thisskeletal
storage. Itisthisprolonged skeletal retention that explainswhy
singleor short coursesof intravenousinjectionscan beeffective
for a long time in patients with diseases which have a high
turnover of bone, such as Paget’'s disease. Bisphosphonates
stored deepinboneareprobably inactive, but clearly significant
amounts can be released in the resorptive process.

I ntravenous administration

The poor and variable absorption, prolonged effects with
storagein bone, together with the devel opment of new, highly

potent bisphosphonates, can explain why intermittent
intravenous administration is efficacious in disorders of
increased bone resorption. Although successful trials of
bisphosphonatesin osteoporosis have used oral formulations,
acurrenttrial isstudyingthree-monthly intravenousinjections
of a potent member of this class.

Intermittent intravenousinfusionisasuccessful and convenient
meansof treating hypercal caemiaof cancer, multiplemyeloma,
or bonemetastasesfromsolidtumours. Withtheeverincreasing
potency of bisphosphonates, singlerapidintravenousinjection
isnow being studied as an alternative to the less convenient
and prolonged infusions.

Mechanisms of action of bisphosphonates
Ectopic calcification

Pyrophosphate inhibits ectopic calcification in vivo, and this
was one of the earliest observed actions of bisphosphonates.
Etidronate remains the bisphosphonate most likely to inhibit
calcification when given experimentally or clinicaly. The
concentrationsof etidronaterequired toinhibit boneresorption
are similar to those which prevent calcification. This hasthe
disadvantage that significant undermineralisation of bonecan
occur if etidronate is not administered with care in limited
dosage. As new bisphosphonate analogues came along, the
aterations to the carbon side chains had the effect of
progressively increasing their potency as inhibitors of bone
resorption, so that they have essentially no effect on
calcification.

Remodelling

When bisphosphonatesaregivento growing rats, remodelling
at the ends of long bones is reduced and an abnormal shape
results. Thiseffect iscurrently used asamodel to estimatethe
potency of new compounds.

Resorption

Bisphosphonatesarevery effectiveinhibitorsof boneresorption
invivoandinvitro.2 They act rapidly, and the maximum effect
and its duration are related to the dose. In organ cultures of
bone, whatever treatment is used to enhance bone resorption
can be inhibited by bisphosphonates. In many of these organ
culture systems the structure-activity relationships seen
among the bisphosphonates in vitro are preserved in in vivo
studiesin the rat. When the resorption of isolated osteoclasts
is studied on bone or dentine dlices, this too is inhibited by
bi sphosphonates. The bisphosphonates appear to be taken up
by osteoclasts active upon bone, and to inhibit crucial
intracellular processes.

Osteoclastic and osteoblastic activity

Bisphosphonates may not act solely through direct actionson
osteoclasts. They can inhibit the activity and proliferation of
osteoblastsin vitro. Osteoblasts are important stimulators of
osteoclast formation and activity, and many factors that
stimulate bone resorption do so through an effect on the
osteobl ast. Oneof the possi blemechani smsof bisphosphonate
action isto stimulate the osteoblast to produce inhibitor(s) of
osteoclast formation and therefore of bone resorption.®
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New insightsinto molecular mechanismsof bisphosphonate
action

The molecular mechanisms by which these effects on
osteoclasts are produced are currently being unravelled.* The
first pyrophosphate-like bisphosphonates (such as etidronate
and clodronate) are incorporated into adenosine triphosphate
(ATP), asourceof energy inthecell. Theresulting compounds
areresistant to hydrolysis and their accumulation leadsto the
death of the osteoclast.®

It is not known whether the nitrogen-containing
bisphosphonates are also incorporated into ATP. They
probably are not, since their cellular effects are produced at
concentrations much lower than those of the first generation
bisphosphonates. The more potent nitrogen-containing
bi sphosphonateshave been recently showntoinhibit enzymes
in the mevalonate pathway.® This biosynthetic pathway is
responsible for the production of cholesterol and aso of
isoprenoid compounds (farnesyldiphosphate and
geranylgeranyldiphosphate) which are required for the post-
tranglational modification (prenylation) of small GTPases.
These small GTPases are signalling proteins that regulate a
number of cell processes such as membrane ruffling,
cytoskeletal organisation and trafficking of vesicles, which
are required for osteoclast function.
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Self-test questions

The following statements are either true or false
(answers on page 139)

7. Etidronate can interfere with bone mineralisation as
well as inhibit resorption.

. Thesimilarity of thebi sphosphonatemol eculesmeans
thereislittle variation in their potency.

Subsidised prescriptions for bisphosphonates

The bisphosphonates are available through the
Pharmaceutical Benefits Scheme and the Repatriation
Pharmaceutical Benefits Scheme. Their useisincreasing,
with alendronate accounting for most of the prescriptions.

Bigphosphonates: subsidised prescriptions1999-2000

428,912
5,230
1,932
1,008

43,441
3,022
483,545

Alendronate
Clodronate

Etidronate
Pamidronate

Calcium and etidronate
Tiludronate

Total
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Bisphosphonates: subsidised prescriptions
600,000 -
500,000 -
400,000 -
300,000 -

200,000 -

PBS/RPBS prescriptions

100,000

0 T T T T 1
95-96 96-97 97-98 98-99  99-00
Financial year

Data supplied by the Drug Utilisation Sub-Committee of
the Pharmaceutical Benefits Advisory Committee
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Bisphosphonates - clinical applications

In osteoporosis

Peter R. Ebeling, Associate Professor, Department of Diabetes and Endocrinology,
Royal Melbourne Hospital, Melbourne, and President, Australian and New Zealand
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SYNOPSIS

Bisphosphonatesar eeffectivetr eatmentsfor theprevention
and treatment of osteoporosis. I n particular, alendronate
and risedronateincreasebonemineral density and reduce
the spinal fracturerate to approximately 50% of that in
controls, within oneyear. A less potent, ‘first generation’
bisphosphonate, etidronate, has also shown anti-fracture
efficacy. Alendronate also reduces fracture rates at the
hip and other non-vertebral sites in osteoporotic
postmenopausal women. Pamidronate is available for
intravenous therapy and ibandronate and zoledronate
may also becomeavailablefor injection. Current resear ch
studies are examining new compounds, treatment
regimens and the combination of bisphosphonates with
other drugs such as oestrogen, which currently remains
the first-line therapy for the prevention and treatment
of osteoporosisin women.

Index words: bonemineral density, fractures, etidronate,
alendronate, risedronate.

(Aust Prescr 2000;23:133-6)

Introduction

Bisphosphonatesinhibit bone resorption. The structure of the
R, side chain determines the potency of bisphosphonates
(see ' Bisphosphonates — mechanisms of action’ Aust Prescr
2000;23:130-2). Differences in the potency of the different
bisphosphonates can be accommodated by the use of
appropriate doses. Their effect on osteoclasts makes the
bisphosphonates useful in several conditions including
osteoporosis where bone metabolism is abnormal.

In selecting women for treatment, the presence of a fragility
fracture and/or low bone mineral density (BMD) are the best
independent predictors of future fracture risk. In elderly
women, thepresenceof afragility fractureisthebest predictor
of future fracture risk. In perimenopausal women the
harm: benefit ratioislessclear. Hormonereplacement therapy
may be the preferred treatment for perimenopausal women
with afragility fracture or low BMD. It remainsthefirst-line
therapy for the prevention and treatment of osteoporosis.

Hip fractureisthe major clinical problem in osteoporosisand
low BMD at thefemoral neck isagood predictor of future hip
fracture.r Only vitamin D and cal cium supplementationinthe

institutionalised elderly, or alendronate therapy in
postmenopausal women with osteoporosis have been
demonstrated to reduce hip fractures.

Evidence of efficacy in postmenopausal
osteoporosis

Etidronate

The first randomised controlled trials of bisphosphonates
in postmenopausal osteoporosis used cyclical etidronate
(400mg/day for twoweeks, thenrepeated every threemonths).
This treatment resulted in increases in spinal BMD of 4-5%
and a 50% reduction of vertebral fractures in the first and
second year of these three-year studies. However, after three
years, no reduction in vertebral fractures was seen.? These
trialsdid not study hip or non-vertebral fractures, however, a
subsequent large retrospective cohort study found that these
fractures were significantly reduced by etidronate.®

Alendronate

Alendronateisamore potent bi sphosphonate than etidronate.
A number of large studies have found that alendronate can
prevent further fractures in women with postmenopausal
osteoporosis and at least one vertebral fracture.*s

Significant increases in spinal BMD occur as early as the
duration of one remodelling cycle (about three months) in
women with low BMD. Biochemical markers of bone
resorption are reduced to levels seen in premenopausal
women after only four weeks of treatment. Spinal and
femoral neck BMD increase by about 8% and 5% after three
years of therapy.

The absolute and relative reductionsin fracturerisk (see box)
vary with the fracture site in women with postmenopausal

Definitionsof r elativerisk reduction and number needed
totreat to prevent oneincident

Relative risk placebo incidence — treatment incidence
reduction placebo incidence
Number
100
neededto = — —
treat placebo incidence — treatment incidence
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osteoporosisand at |east one vertebral fracture. In addition to
reducing the relative risk of vertebral fractures by 47%,
alendronate reduces hip fractures by 28% and non-vertebral
fracturesby 51%. Forearm fracturesare a so reduced by 48%.
For women with a history of vertebral fracture, 16 need to be
treated for five yearsto prevent onefurther vertebral fracture.
To prevent one hip fracture the number needed to treat (NNT)
is91 (Tablel).

The lower (or more negative) the T-score?, the greater isthe
deficit in bone density. For postmenopausal women who do
not have a vertebral fracture, the T-score at which treatment
can be recommended is not clear. Alendronate was most
efficacious in women who had a baseline T-score at the
femoral neck which was more negative than —2.5. In these
women there was a 36% reduction in clinical fractures
(NNT = 15) and a 56% reduction in hip fracture (NNT = 81)
(Table 2). Thiscompareswithan NNT of 10 for women with
one pre-existing vertebral fracture and low femoral neck
BMD. Theduration of treatment probably needsto be greater
than four years in postmenopausal women with low bone
density alone. Women who haveincreasesin BMD of greater
than 3% after one or two years have the greatest reduction in
fractures. Alendronate showed no efficacy in women with a
BMD T-score® that wasmore positivethan—2.5. Inthisgroup,
there was an increase in forearm fractures.

Quantitativebonehi stomorphometry doesnot show that women
treated with alendronate have abnormal mineralisation. Their
BMD decreases, but not to pretreatment level s, inthefirst two
years after stopping alendronate.

Oestrogen and alendronate

Some women taking hormone replacement therapy may
continue to be at risk of fractures because of alow BMD or

other factors. There are now data from at least two studies
showing that the addition of aendronate to oestrogen can
result in further increasesin the BMD of these women. After
12 months, aendronate increased the BMD by up to an
additional 2.6%inthespineand 2.2%inthefemoral trochanter.
However, the additional increase of approximately 1% in the
BMD of thefemoral neck wasnot significant’ and thereareno
data to show that adding alendronate to oestrogen further
reduces fracture rates.

Risedronate

In postmenopausal women with at least one vertebral fracture
risedronateincreasesBMD. Increaseswere4.3% greater than
placebo in the lumbar spine, 2.8% in the femoral neck and
1.6% in the shaft of the radius® Vertebra fractures were
decreased by 41% after threeyears. The absolutereductionin
fracturerisk was 5%. Non-vertebral fractureswere decreased
by 39% (3.2% absolute risk decrease). The NNT to prevent a
fracture was similar to that of alendronate (Table 1).

Pamidronate

For patients who are intolerant of oral bisphosphonates,
pamidronateistheonly intravenousbisphosphonate currently
available. A dose of 30 mg intravenously every three months
increases spinal BMD by 6.4% and BMD in the hip by 4.1%,
over approximately eight months. The optimal duration of
treatment isunknown and no fracturedataareavailable. BMD
falls but does not return to baseline levels after stopping
pamidronate.

Selection of patients for bisphosphonate
therapy

When deciding to use a bisphosphonate, the age and
menopausal status of the woman should be considered in

Table 1

Number of women with a baseline spinal fracture who need to be treated to prevent onefracture

Category NNT to prevent one NNT to prevent one  NNT to prevent one
radiological vertebral clinical fracture hip fracture
fracture

Alendronate (5 years)

Baseline bone density at femoral neck
T-score < —3.0 approximately (<0.59 g/cm?) 7 10
T-score > —3.0 approximately (>0.59 g/cm?) 13 30
Number of baseline vertebral fractures
1 16 26 91
2 4 6
Age
<75 yrs 9 13
>75 yrs 8 15
Risedronate (3 years)
Number of baseline vertebral fractures
At least 1 20 31

NNT = Number needed to treat
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addition to the severity of her osteoporosis. There are no data
showing anti-fracture efficacy of bisphosphonates in
premenopausal women with osteoporosis. Peri- or early
postmenopausal women may prefer treatment with oestrogen
toreducesymptomsof oestrogen deficiency. Postmenopausal
womenwhoaremorethan 75yearsold arelesslikely toaccept
hormone replacement therapy. It should be noted that
bi sphosphonates are equally efficaciousin younger and older
postmenopausal women and that it is ‘never too late' to
prevent afracture.

Dosing

Adequate calcium and vitamin D nutrition in the diet are
prerequisitesfor treatment with bisphophonates. All thestudies
of bisphosphonates have included at least 600 mg of calcium
so all patients should take supplemental calcium with their
bi sphosphonate. M easuresto minimisefalls, including regular
exercise to maintain balance, are also important to prevent
fractures.

The bisphosphonates have very low solubility and low oral
bioavailability (approximately 0.5%). Patients should only
takethem with plain tap water at |east half an hour before any
food or fluid. Absorption is particularly reduced by antacids
and calcium supplements.

Appropriatedosing iscritical to ensureanti-fracture efficacy.
Too low a dose may reduce anti-fracture efficacy as seenin
clinical trials of tiludronate. High doses, in animal studies,
impaired repair of bone microfracture damage and caused
increased bone fragility.

Adverse effects

Bisphosphonates can cause gastrointestinal upsets. The
incidence of moderate to severe upper gastrointestinal events
with risedronate® is similar to placebo asit wasin theclinical
studies involving alendronate. However, 35% of subjectsin
therisedronatetrial had ongoing, or ahistory of, gastrointestinal
disorders on entry to the study. In the alendronate studies,
subjectswith specificgastrointestinal disorderswereexcluded
from the study. This supports the gastrointestinal safety of
risedronate, but it will require validation by post-marketing
studies.

Although there was no increase in upper gastrointestinal

adverse events in randomised clinical studies*®, alendronate
may cause upper gastrointestinal irritation. Oesophagitis and
oesophageal ulceration are particularly concerning. They
probably result from gastro-oesophageal reflux and
acidification of the oesophagus, causing the release of
alendronicacid. Toavoidthis, patientsshouldtakealendronate
with a glass of water at least half an hour before a meal and
remain upright for one hour. Alendronate may also cause oral
ulcerations if it isinadvertently sucked or chewed.

Bisphosphonates can also alter el ectrolyte balance. Thedrugs
should therefore be used with caution if renal function is
impaired.

Monitoring of treatment and treatment
failure

Treatment with bisphosphonates is currently best monitored
by bone densitometry. There is growing evidence that a
measurement at two years after starting therapy is a better
indicator of responsethanameasurement at oneyear. Currently
tests for bone turnover lack sensitivity in the individual
patient.

Patientsmay fail treatment with bisphosphonatesand continue
to sustain fragility fractures. The decision to stop the
bisphosphonatewill depend onthe BM D and thetiming of the
fracture in relation to the start of therapy.

Most of the anti-fracture efficacy of bisphosphonates occurs
within one to two years of starting therapy. To maintain this
benefit, treatment may need to continuefor at least five years.
If the patient’ s bone density does not respond during the first
two years of therapy, or if she continues to sustain fractures,
another treatment should be considered.

Treatment with a bisphosphonate need not stop following a
fracture. There is no evidence in humans to suggest that
fracture healing isimpaired by bisphosphonates.

Other possible indications for
bisphosphonates

Osteoporosisin men

Retrospective cohort studies have suggested that etidronate

may be an effective treatment for osteoporosis in men.
Alendronate has been studied in a recently published

Table 2

Number of women with low bone density who need to betreated for four yearsto prevent onefracture

Category NNT to prevent one NNT to prevent one
clinical fracture hip fracture
Alendronate
Baseline bone density at femoral neck
T-score < -2.5 15 81
T-score >-2.0 30 No effect

NNT = Number needed to treat
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randomised, controlled trial of menwith primary osteoporosis
or osteoporosi srel ated to hypogonadism. Therewereincreases
in the BMD of the spine (7.1%), femora neck (2.5%) and
femoral trochanter (4.4%). Height loss was prevented by
alendronate and there was also areduction in theincidence of
radiographic vertebral fractures.®

Glucocorticoid-induced osteoporosis

Bisphosphonates may prevent glucocorticoid-induced
osteoblast and osteocyte apoptosis. Two large multicentre
trialsof etidronate and alendronatein glucocorti coi d-induced
osteoporosis show that both are effective at increasing spinal
BMD at 12 months.**1* Only alendronate increased BMD in
the femoral neck, but both drugs significantly increased the
BMD in the femoral trochanter. There was a non-significant
trend for areduction in vertebral fracturesin postmenopausal
women in both studies.

Risedronate increases BMD.*? A daily dose of 5 mg has also
recently been reported to significantly decrease vertebral
fractures by 70% in patients with glucocorticoid-induced
osteoporosis.®®

Inapreliminary uncontrolled study in glucocorticoid-induced
osteoporosis, pamidronatesignificantly increased spinal BMD
by 4.7% at one year. There was no changein hip BMD.

By comparison, calcitriol therapy prevents spinal bonelossin
glucocorticoid-induced osteoporosis. However, it does not
prevent bone loss from the femoral neck, nor are there anti-
fracture efficacy data.

Prevention of postmenopausal bone loss

Womenwithlow BM D whoareeither intolerant of or unwilling
to accept therapy with either oestrogen or raloxifene (see
‘New drugs' Aust Prescr 1999;22:96—7) would be suitablefor
treatment with a bisphosphonate. Bisphosphonates have been
shown to prevent postmenopausal bone loss. In early
postmenopausal women without osteoporosis, alendronate
prevents bone loss at all sites except the forearm. In similar
women risedronate increases the BMD of the spine and hip,
and decreases bone turnover.* In studies of these drugs
fracture reduction was not an end-point.

Future directions

Current clinical studies are examining the comparison of
intravenous and oral dosing, and the optimal frequency and
duration of oral dosing. In the future there may be additional
indications for this class of drugs as they affect metabolic
pathways throughout the body, not just in bone cells.
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Self-test questions

The following statements are either true or false
(answers on page 139)

9. Bisphosphonates should be taken after food to
reduce the risk of oesophagitis.

10. Alendronate may increase forearm fractures in
some women with low bone density.
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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 Australia of their
safety or efficacy. However, the Editorial Board believesthat commentsmadeingoodfaith at an early stagemay till 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, a drug information centre or some other appropriate source.

Ancestim

Stemgen (Amgen Australia)

vials containing 1.875 mg as powder for reconstitution
Approved indication: stem cell transplant

Australian Medicines Handbook Section 14.2

Some cancer treatments require the patient to have an
autologous stem cell transplant after chemotherapy. Thecells
for transplant are collected before treatment. Granulocyte
colony stimulating factor (G-CSF) is often used to increase
thenumber of circulating haemopoietic precursor cellsavailable
for collection. Ancestim has been developed for use with
G-CSF to further increase the number of cells which can be
harvested for transplant. It is a recombinant form of human
stem cell factor, the protein which normally stimulates stem
cell production.

Ancestim and G-CSF have been compared with G-CSF alone
in 205women with breast cancer. The objectivewasto coll ect
a target number (5 x 10%kg) of CD34* cells. Treatment
continued until the target was reached or aphoresis had been
carried out fivetimes. The proportion of the patientsgiventhe
combination who reached the target was 63% compared with
only 47% of the patientsgiven G-CSF a one. Fewer collections
were needed in the combination group; a median of four
aphoresis procedures was required.

Everyone prescribed ancestim must be given abronchodilator
andH, and H, antagoni stsbefore each subcutaneousinjection.
Thereisarisk that ancestimwill stimulatemast cellsand cause
alergic reactions. Nearly all patients will experience an
injection site reaction. Other common adverse effectsinclude
respiratory symptoms, paraesthesia and rashes.

The stimulant effect of ancestim may promote the growth of
tumour cells. Particular caution is needed if the drug is
considered for use in patients with myeloid malignancies,
melanomas, or small cell lung cancers.

While ancestim has achieved itstargets for efficacy, thereis
littleinformation on itsbenefitsfor the patients. Although the
patients may be spared additional aphoresis, it isunknown if
adding ancestimto G-CSF will ultimately improveend-points
such as survival.

Desirudin

Revasc (Aventis Pharma)

vials containing 15 mg as lyophilised powder
Approved indication: prevention of thromboembolism
Australian Medicines Handbook Section 7.1

The influence of the leech on medical practice seems set to
continue into the next century following the approval of

desirudin. Thisisarecombinant product with a structure that
isalmost identical to hirudin, an anticoagulant found in the
sdliva of Hirudo medicinalis. It has been approved for the
prevention of thromboembolismafter hipreplacement surgery.

Desirudin is reconstituted with mannitol and injected
subcutaneously no more than 30 minutes before elective hip
replacement. Twice daily injections continue for 9-12 days
until the patient is walking. The injections should be rotated
through at least four different sites.

The maximum plasma concentrations occur within three
hours of injection. Desirudin is partly metabolised before
excretion. Approximately half the dose is excreted
unchanged in the urine. The APTT should be monitored in
patients with impaired hepatic or renal function.

Desirudinactsby specifically inhibitingthrombin. Asdesirudin
can inactivate thrombin bound to fibrin, it has a potential
advantage over heparin which also has aless specific action.

A double-blind trial has compared subcutaneous heparin and
desirudinin 1119 patients having hip surgery.! Patientsgiven
the dose of desirudin recommended for use in Australia (15
mg twice daily) weresignificantly lesslikely to develop deep
veinthrombosi sthanthosegivenunfractionated heparin (18.4%
versus 34.2%). The respective frequencies of proximal
thrombosiswere3.1%versus19.6%. Thefrequency of bleeding
complications was similar in both groups.

Episodes of bleeding occurred in 13% of patients given
desirudininclinical trials. Thereisno antidote. Other adverse
effectsincludehaematoma, i njection sitemassesand secretion
from the wound.

While hirudin is more effective than subcutaneous
unfractionated heparin, itsrole in clinical practice is not yet
clear. There needs to be a comparison between hirudin and
other approaches to preventing thrombosis such as adjusted
dose intravenous heparin or subcutaneous low molecular
weight heparin.
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Rofecoxib

Vioxx (Merck Sharp & Dohme)

12.5 mg and 25 mg tablets

Approved indication: osteoarthritis

Australian Medicines Handbook Section 15.1

Rofecoxib is the second inhibitor of cyclo-oxygenase 2
(COX-2) to be marketed in Australia. Unlike celecoxib
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(see‘New drugs' Aust Prescr 1999;22:147-8), in Austrdiaits
approval islimited to osteoarthritis.

Compared to celecoxib, rofecoxib ismore selective for COX-2.
It therefore haslittle effect on the synthesis of prostaglandins
in the gut. Rofecoxib has a half-life of 17 hours and can be
taken once a day. Each dose is well absorbed resulting in a
bioavailability of 93%. The drug is metabolised in the liver
and most of the metabolites are excreted in the urine.

In clinical trials rofecoxib has reduced joint pain in
osteoarthritis more than placebo. It also improves stiffness
and joint function. During a six-week study the efficacy of
12.5mg or 25 mg rofecoxib daily was similar to that of 800 mg
ibuprofenthreetimesaday. |nayear-longcomparison, rofecoxib
was comparable to 50 mg diclofenac three times a day.

Studies which used endoscopy to look for gastroduodenal
ulcers, found that rofecoxib 25 mg or 50 mg/day caused
significantly fewer ulcersthan ibuprofen 2400 mg/day during
24 weeks of treatment. However, gastrointestinal bleeding
canstill occur. Amongthe 3357 patientstreated with rofecoxib
in clinical trials, three experienced a haemorrhage. This
incidence is lower than that seen with non-steroidal anti-
inflammatory drugs, but a long-term study of comparative
safety has not been performed.

Intheclinical trials of rofecoxib the most commonly reported
adverseeffectswereheadache, diarrhoeaand abdominal pain.
Some patients will have increased blood pressure or fluid
retention so extra caution is required if a patient has heart
failureor reducedrenal function. Approximately 1% of patients
will developabnormal liver functiontests. Rofecoxibinteracts
with several drugs including warfarin and ACE inhibitors.

For patientswith osteoarthritis, who cannot be managed with
other analgesics, prescribers now have a choice between
celecoxibandrofecoxib. Althoughrofecoxibismoreselective
it may not be safer. Until evidence of long-term safety and
efficacy isavailablethe choiceof treatment will beinfluenced
by the cost of the drugs.

Verteporfin

Visudyne (CIBA Vision)

vials containing 15 mg as powder for reconstitution
Approved indication: macular degeneration

Australian Medicines Handbook Section 11.4
Aspeoplegrow older they can devel op macular degeneration.
This is caused by a failure to clear the products of retinal
metabolism. In some patients this prompts vessels to grow
fromthechoroidintotheretina. If theseabnormal vesselsleak
or bleed, theresulting scar reducesthe patient’ scentral vision.
The only treatment is laser photocoagulation, but this has
several limitations.!

Verteporfin is a drug treatment which aims to destroy new
blood vessels affecting the retina. As verteporfin is not very
solubleit hasto beformulated in aliposomal delivery system.
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This is diluted and given as an infusion over 10 minutes.
Verteporfin is transported around the body by lipoproteins.

To activate thedrug anon-thermal laser light isshoneinto the
affected eye 15 minutesafter theinfusion begins. Anexposure
of 83 seconds generates reactive oxygen radicals which may
cause damage to vascular endothelium. This can lead to the
occlusion of the abnormal vessels.

In double-blind trials involving 609 patients, 402 eyes were
given photodynamic therapy with verteporfin and 207 eyes
were treated with a placebo. The treatments were repeated
every threemonthsif fluorosceinangiography reveal edleaking
vessels. After one year the visual acuity and angiographic
assessments were significantly better in the eyes exposed to
verteporfin. Thelossof visual acuity was particularly reduced
in a sub-group of patients with classic choroidal
revascularisation. Only 33% of this group had a substantial
loss of vision compared with 61% of the placebo group.?
Verteporfin has only been approved for use in patients with
predominantly classic subfoveal choroidal neovascul arisation.

There were few serious adverse reactions to verteporfin.
Compared to placebo, there were more complaints about
visual disturbance, injection site reactions and nausea.?
Although verteporfin has ahalf-life of 5-6 hours, patients are
advised toremainindoorsfor fivedaysafter treatment. Thisis
becausethey becomephotosensitiveafter treatment. Although
verteporfin may tend to accumulatein abnormal vesselsit can
also enter theretina. Thiscould result in retinal damage when
the drug is activated.

The long-term effects of verteporfin are currently unknown.
Althoughit canhel p somepatientswith macular degeneration,
future research is needed to prevent this common cause of
blindness.!
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NEW FORMULATION

Ibuprofen
Nurofen Meltlets (Boots Healthcare)
200 mg tablets

NEW STRENGTHS

Desferrioxamine mesylate
Desferrioxamine for injection BP (Faulding)
2gvids

Sodium tetradecyl sulfate
Fibro-vein (Australasian Medical and Scientific)
0.2%, 0.5% and 1% injections
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Sotalol hydrochloride
Sotacor (Bristol-Myers Squibb)
80 mg tablets

NEW COMBINATIONS

Fosinopril sodium/hydrochlorothiazide
Monoplus (Bristol-Myers Squibb)

10 mg fosinopril sodium/12.5 mg hydrochlorothiazide and
20 mg fosinopril sodium/12.5 mg hydrochlorothiazidetablets

Irbesartan/hydrochlorothiazide

Avapro HCT (Bristol-Myers Squibb)

150 mg irbesartan/12.5 mg hydrochlorothiazide and 300 mg
irbesartan/12.5 mg hydrochlorothiazide tablets

Karvezide (Sanofi-Synthelabo)

150 mg irbesartan/12.5 mg hydrochlorothiazide and 300 mg
irbesartan/12.5 mg hydrochlorothiazide tablets
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