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Are prescription copayments compromising

patient care?

Michael Ortiz

Conjoint associate professor
St Vincent’s Clinical School
The University of New

In 2011, around 240 million prescriptions were
dispensed on the Australian Pharmaceutical
Benefits Scheme (PBS) at a cost of $8.3 billion to
the government and a further $2 billion in patient

South Wales he oh i H )

Zitro Consulting Services copay.ments. to the p aTrmaues. The co.pa.yment is

Sydney the price paid by a patient for a prescription.! It has
evolved over the years and now seems to lack a
purpose other than offsetting the cost to government.

Key words

In 2013, patient copayments are $36.10 for each
prescription or $5.90 if the patient has a concession
status. These charges are reduced once a family’s
expenses in one year reach a safety net threshold.
Currently, these thresholds are $1390.60 for general
and $354 for concessional patients. The copayments
and safety net thresholds are adjusted for inflation
every January.

cost of drugs,
Pharmaceutical Benefits
Scheme

Aust Prescr 2013;36:2-3

Most general practitioners and community
pharmacists are well aware that some patients
have difficulty paying for their prescriptions.
While copayment increases may reduce what the
government pays for medications, they also have

From the Editor

The first issue of 2013 could be controversial. The
papers on calcium, chemotherapy, convulsive therapy,
competency and copayments are certainly thought-
provoking and could change practice.

Calcium supplements are widely promoted and
prescribed for bone health. While some patients may
benefit, Mark Bolland, Andrew Grey and lan Reid
believe that widespread use of calcium is no longer
appropriate as the supplements can increase the risk of cardiovascular events.

The use of oral cytotoxic drugs is increasing. Although patients can now be treated
at home, there are risks and Christine Carrington advises how to minimise the
potential harm.

There is also increasing use of biological medicines in the community. Sateesh
Shankaranarayana, Claire Barrett and Paul Kubler review the safety of leflunomide.

Concerns about the safety of lithium have limited its use, but Gin Malhi, Michelle
Tanious, Danielle Bargh, Pritha Das and Michael Berk say it is well tolerated if
prescribed wisely. Although it is not heavily promoted, lithium is an effective
treatment for bipolar disorder.

Some patients with depression will require electroconvulsive therapy. Colleen Loo
tells us that the new technique of ultrabrief pulse stimulation could reduce the
cognitive adverse effects of this treatment.

Safe treatment requires health professionals to be competent in what they
do. Elaine Lum, Charles Mitchell and lan Coombes consider how to assess the
competencies of Australian prescribers.

2 Full text free online at www.australianprescriber.com

unintended effects on patients and elsewhere, for
example on the hospital system.

Increases in copayments primarily affect vulnerable
populations such as those on low incomes and
patients with chronic medical conditions taking
multiple medications. To deal with increased

costs, patients often reduce or stop taking their
medicines and this can have potentially serious
health consequences.? This failure to take medicines
can also lead to increased visits to the doctor and
hospitalisations.?

There is a relationship between patient cost

sharing, medication adherence and clinical and
economic outcomes. Increasing the patient’s share
of medication costs is associated with a decrease in
adherence, which in turn is associated with poorer
health outcomes.* Tiered prescription copayments
(similar to brand price premiums and therapeutic
group premiums) shift use from ‘nonpreferred’ to the
lower cost ‘preferred’ medications.®

Some have argued that greater cost sharing does not
undermine overall patient health because patients
facing rising costs will reduce their consumption

of perceived non-essential medications more than
their consumption of essential drugs. However,
‘preventive’ drugs are different, because not all
patients understand the long-term benefits of taking
medicines for conditions such as hypertension and
hypercholesterolaemia. In this case, underutilisation
may be the problem and ‘too much’ cost sharing
could lead to a loss of clinical benefit. For example,
in the USA when copayments were increased from
$6 to $10 there was a 6% increase in non-adherence
and a 9% reduction in full adherence in patients with
type 2 diabetes.”

According to the Australian Bureau of Statistics, 9%
of adults will delay or not collect their prescriptions.®
In addition, both non-adherence and poor persistence
with long-term treatment are well documented in
Australia.® One of the major reasons (but not the only
reason) for patients failing to collect their medicines
is the relatively large out-of-pocket costs of the
prescriptions. These costs can become prohibitive if
patients are taking multiple drugs.

Evidence is emerging that more patients are failing
to collect their prescriptions. Industry data on
prescribing of a third-line ‘add-on’ antihypertensive
drug showed that towards the end of 2011, the
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proportion of prescriptions dispensed on the PBS
had declined relative to the number of prescriptions
written by general practitioners.

Compared to 2010 the percentage change in
concessional prescriptions was consistent with a
reduced rate of dispensing from about August 2011
The change in concessional dispensing was also
apparent with other antihypertensives. This suggests
that concessional copayments may have been too
high and fewer patients reached the safety net
threshold. (Patients had to pay an extra $12 to reach
the concessional safety net in 2011).

Even though the PBS has reduced the price of
many commonly prescribed medicines, the cost to
concessional patients did not change, because their
copayment remains the same. In contrast, general

REFERENCES

EDITORIAL

patients derived significant savings from the lower
prices, but only if their drugs were priced under the
general copayment.

The current fixed copayment system has been around
for more than 25 years and with all the PBS reforms
taking place, it may be time to take a closer look at
patient copayments. The current approach to PBS
savings is that the government takes most of the cost
savings, but increases copayments and safety net
thresholds each year in line with inflation. Increasing
copayments reduces medication adherance and
ultimately may compromise the care of some
patients. <

Dr Ortiz is an independent pricing and reimbursement
consultant to several pharmaceutical companies.
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Letters to the Editor

Error in compounding imiquimod 0.1%
cream for molluscum

Editor, - Imiquimod 5% cream (Aldara) is available in
single use 250 mg sachets for genital warts and basal
cell carcinoma. For some years, doctors have been
prescribing imiquimod ‘off-label’ for the treatment
of molluscum contagiosum in children. Because

of the cost ($150-200 for 12 sachets) it is usually
prescribed as compounded imiquimod 0.1% cream.
To make this, one sachet of imiquimod 5% cream
can be diluted 50-fold to 12.5 g of 0.1% cream.

| have seen four children who had been prescribed
imiquimod 0.1% which was compounded incorrectly
by three separate pharmacies. Each pharmacist
had incorrectly assumed that the label 250 mg’ on
the packaging refers to the quantity of the active
ingredient - imiquimod - in the sachet. In fact, it
refers to the quantity of 5% cream.

As each dispensed jar of cream is labelled
‘imiquimod 0.1%), clinicians need a high index of

suspicion to detect this error. They will need to
confirm with the patient how much cream was given
and what it cost. For example, if a patient received

a 250 g jar of ‘0.1% cream’ for $49.95 (as in one of
my cases), it is clear an error has been made as this
would otherwise contain several hundred dollars
worth of imiquimod.

Some months after it began being routinely used
for molluscum treatment in Melbourne, imiquimod
0.1% was described to me as ‘working well’ and
‘effective’ in many children. To my knowledge, all
those children had received their compounded
cream from one pharmacy and the dilution

was incorrect. As such they had only received
imiguimod 0.005%, a 1in 1000 dilution of the
commercially available product. It is unlikely that
this was effective and illustrates the difficulty of
assessing treatments for molluscum. Molluscum
lesions often flare (@and hence present to the doctor)
shortly before complete resolution so that clearing

Full text free online at www.australianprescriber.com
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LETTERS

after presentation is common whatever treatment
is used.

Rod Phillips

Paediatric skin specialist

Royal Children’s Hospital
Melbourne

Opioids and constipation

Editor, - | refer to the article by Dr McDonough
(Aust Prescr 2012;35:20-4). | was interested to see in
Table 1that he recommends non-osmotic laxatives
to treat chronic constipation and | wondered why
this recommendation is made.

Barry Werth

Faculty of Pharmacy
The University of Sydney

Michael McDonough, author of the article,
comments:

C] Thank you for this important question
concerning constipation. The
recommendation pertains to chronic opioid-related
constipation, which is often difficult to manage
because of opioid-induced hypomotility. While the
use of stimulant laxatives has been suggested,] the
possibility of longer-term adverse consequences (for
example melanosis coli) probably should limit their
use, if not exclude them. Regarding the use of
bulking agents and osmotic and non-osmotic
products, there appears to be limited evidence
supporting which is the safest and most effective for
long-term use.2 However in my clinical experience,
osmotic products can cause problems - for example
dehydration and electrolyte disturbance. Many
patients experience occasional nausea and vomiting,
and are often taking multiple medications.

| therefore recommend the strategy of least risk,
that is fluids, bulking agents and non-osmotic
products like stool softeners in conjunction with
diet, exercise and bowel hygiene counselling. If such
management fails, referral to a specialist should be
considered. That process may include a review of
why such commonly recommended management
has apparently failed and then starting a trial of
osmotic products with ongoing monitoring of safety
and efficacy.
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Antivenom

Editor, - Your article on antivenom (Aust Prescr
2012;35:152-5) updates all physicians working

in emergency departments in areas where
envenomation cases are likely to be treated.

Most antivenoms have been removed from our
rural emergency room. Given your wide readership,
it would perhaps have been beneficial for smaller
centres, which now have no antivenom, if the article
had mentioned the change in policy on treatment,
transport and stabilisation of patients in isolated,
non-resourced centres.

Martes Alison

General practitioner
Trundle, NSW

Nick Buckley and lan Whyte, the authors of the
article, comment:

C] Management of snakebite in remote areas,
particularly those without 24-hour laboratory
facilities, presents many challenges. Point-of-care
tests (for example iISTAT INR and d-dimer) do not
substitute for laboratory studies and should not be
used under any circumstances. The ‘20 minute
whole blood clotting test’ may detect coagulopathy,
but requires small clean glass tubes. Even if these
are available, in practice the test often will not
detect envenomation. Most patients with suspected
or confirmed snakebite should therefore be
transferred to a larger hospital (with a pressure
bandage on the bite and immobilisation) for
diagnosis and monitoring.

Most remote hospitals will still be recommended to
keep a minimal stock of antivenom. For symptomatic
patients, a decision may be made to administer
antivenom before or during transfer without
laboratory confirmation. Weak evidence suggests
early antivenom may reduce the incidence of some
complications such as myotoxicity, but at the cost of
potential adverse effects from the antivenom (if the
patient is not envenomed). This should only be done
if the doctor is prepared to treat anaphylaxis.

The NSW Health’s snakebite guidelines recommend
stocking of antivenom in Trundle (@and the NSW
Therapeutic Advisory Group lifesaving drugs
register recommends that it is available). It is
concerning if it is not, for it follows there is no
current quick and reliable means of determining
where the nearest hospital is with antivenom stocks.

This is another example of the urgent need for a
national policy on stocking antidotes and a regularly
audited antidote register with a search tool to locate
them in an emergency.
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ARTICLE

Calcium and cardiovascular risks

SUMMARY

Co-administered calcium and vitamin D
supplements prevent fractures in
institutionalised elderly women, but there
is little evidence that the supplements,
administered as monotherapies or in
combination, prevent fractures in other
people in the community.

Calcium and vitamin D supplements are not
always necessary for bisphosphonates to be
effective. Individuals at high risk for vitamin D
deficiency should be treated with vitamin D
supplements before zoledronic acid is
prescribed.

There is little evidence that dietary calcium
intake is associated with risk of fracture or
cardiovascular events, so dietary calcium
generally does not require close scrutiny.

Calcium supplements increase the risk of
myocardial infarction by about 25% and
stroke by 15-20%. The co-administration
of vitamin D does not mitigate these risks.
Widespread use of calcium supplements
to prevent fractures is therefore no longer
appropriate.

Introduction

Calcium and vitamin D supplements are commonly
recommended for the treatment or prevention of
osteoporosis and for patients taking bisphosphonate
treatment. These strategies need to be reconsidered
as recent evidence suggests that calcium supplements
are only marginally effective in preventing fractures,
and increase cardiovascular risk.

Skeletal benefits of calcium with or
without vitamin D

In 1992 a trial reported that co-administered calcium
and vitamin D significantly reduced the risk of hip
and non-vertebral fracture in institutionalised elderly
women with low dietary calcium intake and a very
high prevalence of vitamin D deficiency.! However, for
other people living in the community the evidence
for the benefit of calcium or vitamin D supplements
on fracture prevention is less clear. Meta-analyses

of randomised controlled trials found that calcium

supplements used as monotherapy marginally Mark Bolland
reduced the risk of total fracture,? but increased the
risk of hip fracture?. Vitamin D supplements used as
monotherapy had no effect on total fracture*> and
had no effect® or marginally increased* the risk of
hip fracture. The addition of vitamin D to calcium
supplements did not change these findings. Calcium
with vitamin D marginally reduced the risk of total
fracture? but did not prevent hip fractures*®.

Andrew Grey

lan Reid
Professor

Group

Senior research fellow

Associate professor

Bone and Joint Research

Department of Medicine

University of Auckland
There are several explanations why calcium and New Zealand
vitamin D prevent fractures in vitamin D deficient,
frail, elderly women, but not in other people. The Key words

benefits seen in elderly women' may have arisen
from correcting vitamin D deficiency and resulting

. o . stroke, vitamin D
osteomalacia, which is uncommon in younger people.

bisphosphonate, myocardial
infarction, osteoporosis,

Another possible explanation is that compliance with
calcium supplements is poor (approximately 40-60%
in randomised controlled trials®®), which may reduce
their effectiveness.

Are calcium and vitamin D
supplements necessary when
prescribing bisphosphonates?

In clinical trials of osteoporosis treatment, calcium
and vitamin D supplements have routinely been
co-administered. This has led to suggestions

that bisphosphonates are only effective when
co-prescribed with calcium and vitamin D, but other
trials suggest this is incorrect.

The effects of alendronate on bone density were the
same as alendronate plus calcium supplements in a
two-year randomised controlled trial in women with
dietary calcium intake of more than 800 mg/day.?
The decreases in bone turnover and improvements
in bone density with zoledronate were similar
regardless of whether calcium and vitamin D were
co-prescribed™" or not™. Without calcium and
vitamin D, clodronate decreased the risk of fractures
by 20% in elderly women.® This evidence shows that
bisphosphonates used without calcium and vitamin D
effectively decrease bone turnover, improve bone
density, and prevent fractures.

Co-prescribing calcium and vitamin D to patients
taking bisphosphonates is probably unnecessary for
most people. An important caveat is that vitamin D
deficiency is common in frail elderly patients (in
whom osteoporosis is also common). Infusion of
zoledronic acid into patients with vitamin D deficiency
can provoke significant hypocalcaemia so the
deficiency should be corrected before treatment.

Full text free online at www.australianprescriber.com
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Calcium and cardiovascular risks

Cardiovascular effects of calcium
supplements

The first evidence for the adverse cardiovascular
effects of calcium supplements in non-uraemic
patients came from our five-year randomised
controlled trial of calcium monotherapy in 1471 healthy
postmenopausal women. There were increases in
cardiovascular event rates in the women allocated

to calcium (23.3 vs 16.3 events/1000 patient-years,
p=0.043), but the size of the study and number of
cardiovascular events meant that the results were not
definitive.*

Further randomised controlled trials of calcium

to address the concern were not practical as the
primary endpoint would be one of harm. We
therefore undertook a meta-analysis of unpublished
cardiovascular data from randomised controlled trials.
The lead authors of five trials provided patient-level
data, and trial-level data on cardiovascular events
were available for 11 trials. Meta-analyses showed that
calcium supplements increased the risk of myocardial
infarction by approximately 30%. There were also
smaller, statistically non-significant, increases in
mortality, the risk of stroke and in a composite
cardiovascular endpoint.”

Co-administered calcium and vitamin D

The findings of our meta-analysis related to calcium
supplements used as monotherapy, whereas the use
of calcium with vitamin D is more common in clinical
practice. The Women’s Health Initiative calcium and
vitamin D trial, a seven-year randomised controlled
trial in more than 36 000 postmenopausal women,
had previously reported that calcium and vitamin D
did not alter cardiovascular risk.’® An unusual feature
of this trial was that personal, non-protocol use of
the trial medications was permitted. The majority

of the participants were taking their own calcium
supplements at randomisation. Widespread personal
use of calcium in the trial might have obscured

an adverse effect of calcium supplements on
cardiovascular risk.

We re-analysed the data from the trial comparing
the effects of calcium and vitamin D in non-users
and users of personal calcium. In women who were
not taking their own calcium at baseline but were
allocated to take calcium and vitamin D in the trial,
there were increases in the risk of cardiovascular
events of similar magnitude to those in the previous
meta-analysis of calcium monotherapy. However, in
women who were already taking personal calcium
supplements, taking calcium with vitamin D in the
trial had no effect on cardiovascular risk.” The results
suggested that the widespread use of personal
calcium supplements in the Women’s Health Initiative

6 Full text free online at www.australianprescriber.com
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trial had obscured the adverse cardiovascular effects
of calcium with vitamin D.

We then pooled the data from the women not using
personal calcium supplements in the Women’s
Health Initiative trial with all other randomised
controlled trials of calcium with vitamin D for

which cardiovascular data were available. In this
analysis, calcium with vitamin D increased the risk of
myocardial infarction by 21% and stroke by 20%.”

Calcium with or without vitamin D

We pooled our two meta-analyses of calcium
monotherapy and calcium with vitamin D, to
determine the effect of calcium with or without
vitamin D on cardiovascular risk. Calcium or calcium
with vitamin D increased the risk of myocardial
infarction by 25% and stroke by 15-19%. Based on
these meta-analyses, in 1000 people treated for
five years, calcium or calcium with vitamin D would
cause six heart attacks or strokes and prevent three
fractures.”

These findings are consistent with studies of

patients with renal impairment, in whom calcium
supplements accelerate vascular calcification

and increase mortality, in both dialysis and pre-
dialysis populations.’®2° A more recent randomised
controlled trial of sunlight exposure to raise vitamin D
concentrations in Australian nursing home residents
also found that the addition of calcium supplements
to sunlight exposure was associated with increases in
all-cause and cardiovascular mortality.?"

Given the widespread use of calcium and its
presumed safety, it is unsurprising that these
unexpected findings have not been universally
accepted, although few substantive criticisms have
been raised.?® Misclassification of other events

as heart attacks was suggested as a possible
explanation, but the increased risk is consistent
whether events were self-reported, obtained

from hospital discharges, death certificates or
independently adjudicated. Others have suggested
that the results are not valid because the trials were
not primarily designed to assess cardiovascular
events. This reasoning would make it impossible

to ever detect unexpected adverse events. Others
have suggested that more evidence is required
before practice should be changed. However, there
are no ongoing trials large enough to influence

the results from the current meta-analyses, future
trials are unlikely given the potential for harm from
participating, and results of observational studies will
not outweigh the Level 1 evidence from a systematic
review of randomised controlled trials. Decisions
about the use of calcium supplements must therefore
be based on these current data.
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Mechanisms

A cause for the increased cardiovascular risk remains
unclear. The consistency of the results for calcium
monotherapy and calcium and vitamin D suggests
that the effect is caused by calcium supplements, and
is not mitigated by the co-administration of vitamin D.
One possible mechanism is that calcium supplements
abruptly increase serum calcium.?* Higher serum
calcium concentrations are associated with many
measures of atherosclerosis such as carotid artery
plague thickness?> and aortic calcification.?® They

are also associated with the incidence of myocardial
infarction?-2° and mortality °. It is possible that

the rapid increases in serum calcium after taking a
calcium supplement may alter vascular calcification
and other pathophysiological processes occurring at
the blood vessel surface.

Should dietary calcium be
recommended in place of calcium
supplements?

There are no randomised controlled trials that have
evaluated the effect of increasing dietary calcium on
either fracture incidence or cardiovascular outcomes.
Several observational studies have addressed this
topic, although the interpretation of observational
studies is difficult. Causality cannot be inferred,
confounding is difficult to assess and control for, and
the total calcium intake of people taking calcium
supplements is usually much greater than the intake
achieved through diet alone. With these caveats in
mind, there is little evidence that levels of dietary

ARTICLE

Implications for practice

For the majority of patients, the weak effects
that calcium supplements have on fracture risk

are outweighed by the increased

cardiovascular risk. Recommendations

for the widespread use of calcium
supplements are no longer appropriate
and should be reconsidered.

The one population group in which
there is clear evidence of fracture
prevention with calcium and vitamin D

Recommendations
for the widespread
use of calcium
supplements are no
longer appropriate

is the institutionalised frail elderly

with a high prevalence of vitamin D
deficiency. In this population, however,

and should be
reconsidered

there is also evidence that the addition

of calcium supplements to sunlight

exposure increases mortality, so the balance of harm
and benefit currently remains uncertain. Routine
vitamin D supplementation to prevent osteomalacia
is reasonable in this group.

There is little evidence that levels of dietary calcium
intake are associated with risk of fracture, and so
dietary calcium intake does not require close scrutiny

for most people. Patients at high risk of fracture
should be encouraged to take drugs with proven
efficacy in preventing vertebral and non-vertebral

SELF-TEST
QUESTIONS

True or false?
1. Calcium

fractures. For bisphosphonates, calcium and vitamin D
do not need to be routinely co-prescribed, although
patients at high risk of vitamin D deficiency should be
prescribed vitamin D supplements. <

supplementation
reduces cardiovascular
risk.

calcium intake are associated with cardiovascular

risk.3™%6 Similarly, meta-analyses of observational

Professor Reid has received research funding, speaker and

2. Bisphosphonates
do not work without
calcium supplements.

consultancy fees from Novartis, Merck and Amgen.

studies do not suggest that levels of calcium intake
are associated with subsequent risk of fracture.”

Answers on page 35
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Book review

Therapeutic Guidelines: Toxicology and Wilderness. Version 2.

303 pages

The Townsville Hospital

Queensland

Toxicology & Wilderness

Therapeutic Guidelines

2012
VERSIOND

Melbourne: Therapeutic Guidelines Limited; 2012.

These guidelines aim to present a comprehensive
but succinct review based on current evidence and
opinion. Topics are arranged by diagnostic entities
and include explicit management recommendations.

| found the book well organised. The expert group
of authors are well regarded and the guidelines
accurately reflect the most up-to-date information
available. The use of key point boxes and lists of
further readings give the reader the option of how

as they are widely used particularly in primary care.
A discussion on the role of magnesium in Irukandji
syndrome is also warranted, despite the controversy
over the evidence, as it is still commonly used in
certain situations.

This latest edition covers all the key topics in the field
in an easily accessible reference format while still
providing enough detail to guide specific therapeutic
interventions. Clinicians should find it a useful
portable guide.

much detail they want to read. However, these
features were not present in all sections.

The book has some minor shortcomings. A toxicology
topic on local anaesthetics would have been useful

8 Full text free online at www.australianprescriber.com
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Safe use of oral cytotoxic medicines

SUMMARY

The oral route is increasingly used to
administer cytotoxic therapy for cancer and
non-cancer conditions.

Oral cytotoxic therapy carries the same risk
of medication errors as parenteral therapy.

It is essential that health professionals
involved in providing oral cytotoxic therapies
understand how they are used, what adverse
effects can occur and how to minimise
medication errors.

Introduction

Oral administration of cytotoxic therapy has
increased over the past decade as newer drugs and
formulations have become available (see Table).
Cytotoxic chemotherapy is not restricted to cancer.
Conditions including rheumatoid arthritis, psoriasis
and other autoimmune diseases may be managed
using oral medicines such as methotrexate.

The pros and cons of oral cytotoxic
therapy

The oral route offers many advantages over the
parenteral route of administration. Medicines can be
administered in the community, without the need for
venous access, and fewer visits to the hospital are
needed.

While self-administration at home is convenient for
both patients and carers, it can present a risk for the
patient. Adverse effects can go undetected unless
appropriate steps are in place to monitor the patient.
Cytotoxic chemotherapy has a narrow therapeutic
index and a small increase in dose can result in toxic
effects, while under-dosing can lead to failure of
therapy. Serious toxicities and fatal outcomes have
occurred as a result of incorrect prescribing and
dispensing as well as patient misinterpretation of
dosing instructions.”-

Responsibilities of the healthcare
team

The safe delivery of oral cytotoxic therapy requires a
multidisciplinary approach. Patients may be managed
under shared-care arrangements between hospital
specialists, general practitioners and community
pharmacies.

All health professionals involved should:

® have appropriate training and skills in the use of
cytotoxic chemotherapy and cancer care, when
therapy is being used in this context’

® seek advice from a practitioner experienced in
cytotoxic chemotherapy when required

® follow the principles of safe medication practices
for oral cytotoxic medicines.

All patients should have a treatment plan. This

is completed by the specialist who initiates the
treatment’ and should be given to the patient and

all the healthcare professionals involved in their
treatment. It is important that the patient has the plan
with them if they see a different doctor, for instance in
an emergency.

For the treatment plan to be useful, it should be

explicit about:

® the patient’s diagnosis

® the name of the chemotherapy protocol or specific
cytotoxic medicine

® the expected number of cycles and the intended
duration of treatment

® other adjuvant or concurrent treatments the
patient is receiving (for example radiation therapy
or surgery for cancer patients)

® expected adverse effects and their management.

Prescribing

Prescriptions for oral cytotoxic therapy should be
clear and unambiguous. The term ‘as directed’ must
not be used regardless of how long the patient has
been on the therapy.

ARTICLE
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Key words
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Table Oral cytotoxic medicines

Drug class Drugs

Alkylating agents

procarbazine, temozolomide
Anthracyclines idarubicin

Antimetabolites

methotrexate*, thioguanine
Podophyllotoxins etoposide

Vinca alkaloids vinorelbine

busulfan, chlorambucil, cyclophosphamide*, lomustine, melphalan,

capecitabine, fludarabine, hydroxyurea*, mercaptopurine®,

* currently used for both cancer and non-cancer indications

Full text free online at www.australianprescriber.com 9
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Oral cytotoxic medicines

Prescriptions should specify:

® the generic drug name, number of tablets to be
taken’ and frequency and duration of therapy
(written in full)

® whether the medicine is given on a cyclical or
continuous basis. For example, capecitabine is
frequently administered for 14 days of a 21-day
cycle while temozolomide may be administered for
5 days of a 28-day cycle. The start and stop dates
for a cycle should be clear.

® the day on which tablets should be taken. For
example, methotrexate is most commonly given
as a once-weekly dose (Box).® Fatal errors have
occurred when methotrexate has been prescribed
to be taken daily or when the incorrect strength of
tablets has been prescribed.’

Wherever possible the quantity prescribed should
be the quantity needed for one cycle (cancer
chemotherapy) or one month (for example
methotrexate for rheumatoid arthritis). Preferably,
repeat prescriptions should not be issued as doses
may change according to adverse effects and
therapeutic response. If a repeat prescription is

Box Safe prescribing of weekly
methotrexate 8

Provide the patient with verbal and written information
on the intended schedule of therapy including the dose
as a quantity of tablets and the frequency of dosing

Ensure handwritten prescriptions are complete and
legible and include in full the form, strength, dose and
directions

Nominate on the prescription the day on which the
dose should be taken

Do not write ‘as directed’ on the prescription

Consider limiting the prescribed quantity of
methotrexate to four weeks

Do not override warnings and flags for methotrexate in
prescribing software

Keep the strength of tablet supplied to the patient
consistent to avoid confusion for the patient over the
number of tablets they need to take

Be aware of signs of methotrexate toxicity or
intolerance, for example dry persistent cough,
vomiting and diarrhoea

Patients should be advised to contact their doctor or
pharmacist straight away if a dose is missed, or they
develop an infection such as gastroenteritis or fever

If a patient is admitted to hospital, strike out the

six days of the week when methotrexate is NOT
required in the administration section of the inpatient
medication chart

10 Full text free online at www.australianprescriber.com
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issued within the Pharmaceutical Benefits Scheme
regulations, the patient should be directed to destroy
any repeats or return them to the prescriber if
treatment is changed or stopped.

Patients should always be advised on the action to
take should they experience an adverse event - for
example severe diarrhoea with capecitabine requires
immediate cessation of therapy. Patients should be
given the name of an accessible healthcare contact
they can speak to regarding any concerns.

Dispensing and supplying oral
cytotoxic treatment

The dispensing of oral cytotoxic therapy includes
verification of the prescription for the patient and
their condition, and appropriate supply in a safe
and timely manner.” For cancer chemotherapy the
pharmacist should have access to the treatment plan,
the chemotherapy protocol and relevant patient
parameters including height and weight and recent
laboratory results.”® The pharmacist should ensure
that the relevant supportive medicine has been
prescribed or is available to the patient.

Interactions between chemotherapy, other prescribed
drugs, and over-the-counter and complementary
medicines can cause changes in the efficacy and
safety of oral chemotherapy." For example, analgesic
doses of aspirin and non-steroidal anti-inflammatory
drugs can increase the toxicity of methotrexate when
they are used with cancer therapy. Low-dose aspirin
can be used with weekly methotrexate. The risk
associated with lower doses of methotrexate used in
rheumatoid arthritis therapy is much less.

Conversely cytotoxic chemotherapy can alter

the effectiveness of other drugs. For example,
capecitabine significantly reduces the metabolism

of warfarin, increasing its anticoagulant effect. A
complete medication history should be taken from the
patient or carer before dispensing a prescription and
potential interactions should be discussed.

If a dose administration aid (for example a Webster-
pak) is required by the patient, then oral cytotoxics
must be packed separately from the patient’s non-
cytotoxic medicines.

Medicine labelling

The labelling of oral cytotoxic therapy should clearly
state the dose and the number of tablets to be taken.
The label for weekly dosing for medicines such as
methotrexate and vinorelbine should include the term
‘once a week’ and specify the day the dose should be
taken. Cytotoxic chemotherapy can be carcinogenic,
mutagenic and teratogenic. A warning sticker should
be placed on all containers of cytotoxic chemotherapy
tablets and capsules, in accordance with local health
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and safety policy. An adhesive purple sticker with the
wording ‘cytotoxic, handle with care’ is recommended.
A warning label must be placed on administration

aid packs that identify the contents as cytotoxic. Oral
cytotoxic tablets and capsules should not be broken
or crushed as this can increase the risk of exposure
and alter the bioavailability of the medicine.

Patients should be advised of the importance of
notifying dentists, doctors and other healthcare
professionals who may be involved in their care about
their cytotoxic therapy.

Identifying and managing adverse
effects

Cytotoxic chemotherapy causes many adverse
effects such as nausea, vomiting, bone marrow
suppression, stomatitis, diarrhoea, hand-foot
syndrome, peripheral and central neurotoxicity,
renal and liver dysfunction and hair
loss. The effects require careful
monitoring, and supportive therapies
may be needed to minimise them.
Antiemetics should be prescribed
according to the emetogenic potential
of the chemotherapy.” Nausea and

Information for the patient

Patient information is paramount to support the safe
use of oral cytotoxic therapy. Patients should be given
verbal and written information that includes dose
instructions (when the medicine should be taken

and if it is required to be taken before or after food),
adverse effects and safe storage instructions.”’? Some
oral cytotoxic medicines need to be stored securely

in a refrigerator, for example chlorambucil and
melphalan.

Patient information is
paramount to support
the safe use of oral
cytotoxic therapy

Patients should be advised that oral cytotoxic
medicine should only be taken out of the dispensed
packaging immediately before a dose. To minimise
exposure of carers and family members to cytotoxic
medicines, patients should be advised that self-
administration is preferable. If administration by a
carer is required then disposable gloves should be
worn. Unused tablets must be returned to the local
pharmacy or original supplier and not disposed of at
home.

The intermittent, cyclical treatment that is
characteristic of many cancer chemotherapy protocols
is difficult for some patients to understand and they
may misinterpret instructions. Medication guides,
patient calendars and dose administration aids are
often useful to help patients follow complex dose
regimens, particularly those on multiple medicines.
Adherence to oral therapy is important to maximise
the benefits and reduce the risks of treatment. This
should be discussed with the patient.

If appropriate, Consumer Medicine Information
leaflets should be given to patients, however the
context in which cytotoxic chemotherapy is used
often limits their suitability. Patient information
leaflets on many of the commonly used cancer
chemotherapy protocols can be found on the eviQ
Cancer Treatments Online website.” This website
also provides information about how to safely
take oral chemotherapy treatments at home.* The
Australian Rheumatology Association provides patient
information on drugs such as methotrexate and
cyclophosphamide.®

* www.evig.org.au/Protocol/tabid/66/
categoryid/449/id/492/Patient+Information+-
+Oral+Chemotherapy.aspx

vomiting can continue for several days

after a dose of chemotherapy and
the duration of antiemetic therapy should take this
into consideration. Guidelines exist for prescribing
antiemetics with cancer chemotherapy.>®

Blood counts need to be frequently checked with
cytotoxic therapy. Patient monitoring, including
laboratory tests and the parameters for initiating the
next cycle of chemotherapy, should be clearly defined
in the protocol or treatment plan. For example, a
neutrophil count of greater than 1x 10° is usually
required for a cycle of cancer chemotherapy to
proceed.

Particular care should be taken with patients when
the cytotoxic therapy is taken continuously, for
example cyclophosphamide or chlorambucil, as
severe myelosuppression can develop. Cytotoxic
chemotherapy can adversely affect liver and renal
function and these should be monitored before each
course of therapy.

Live vaccines are contraindicated in patients with
impaired immune function which includes those
receiving oral cytotoxic therapy. These vaccinations
should usually be delayed until at least six months
after the completion of any chemotherapy. Inactivated
vaccines are generally safe, but patients may have

a diminished immune response to the vaccine. The
influenza vaccine should be administered before each
influenza season and pneumococcal vaccine should
be considered before starting therapy.

Recommendations

Despite the convenience that oral cytotoxic therapy
offers, it carries the same risk of medication errors
and adverse effects as parenteral therapy. Oral
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Oral cytotoxic medicines

cytotoxic medicines have a narrow therapeutic index
and monitoring the patient for safety and efficacy

is essential. Written and verbal communication

with patients and carers is critical for the safe and
appropriate use of cytotoxic therapy.

If a patient unknown to the prescriber, pharmacist or
healthcare professional presents for oral cytotoxic
therapy, the risk of continuing therapy should be
balanced against the risk of stopping therapy until

REFERENCES

<ustralian Prescriber
VOLUME 36 : NUMBER 1: FEBRUARY 2013

a full history and safety checks are done. In many
cases delaying therapy for a short time while a full
patient review is conducted and laboratory counts are
obtained is safer than continuing therapy. <
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Dental note

Safe use of oral cytotoxic drugs

The increasing use of oral cytotoxic drugs for
non-oncological diseases has resulted in an increased
likelihood that dental patients will be taking them.
The oral mucosa has a very high cell turnover rate
and these drugs will invariably result in thinning of the
mucosa, and often, concurrent salivary hypofunction.

12 Full text free online at www.australianprescriber.com

These patients are likely to require increased care and,
if they have complex dental treatment needs, may
require specialist management. Good communication
with the treating doctors and appropriate referral
where necessary will significantly help these patients.
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ARTICLE

The competent prescriber: 12 core
competencies for safe prescribing

that the range of errors was wide (2-514 of 1000 Elaine Lum
SUMMARY items prescribed and 4-82% of patients or charts Research fellow'
- ) - reviewed)” Senior pharmacist
Prescribing errors remain a significant cause ' manager?
of patient harm. Safe prescribing is not just Education is .one. of the most effective methods to Charles Mitchell
about writing a prescription, but involves prevent medication errors.®#® The World Health Director'
many cognitive and decision-making steps. Organization Good Prescribing Guide was found to Senior medical advisor?
A set of national prescribing competencies be useful in improving students’ skills in multiple lan Coombes
- P . . 9 P . clinical settings.? It could serve as a foundation for Adjunct associate professor'
for all prescribers (including non-medical) Director of Pharmacy?®

a targeted prescribing curriculum, although further
development in both the teaching and assessment of  1cantre for Safe and
prescribing is warranted.? As an example, interactive Effective Prescribing

is needed to guide education and training
curricula, assessment and credentialing of
individual practitioners.

case-based tutorials in therapeutic areas commonly School of Pharmacy
We have identified 12 core competencies associated with a high risk of patient harm were found "€ University of
for safe prescribing which embody the to increase the ability of medical students to prescribe le:ezhsltalnd Serv
four stages of the prescribing process - safely.10 Quie'ﬁja'gg ervices
infor.mation gathe_””g’ clinical deci.sior.1 Prescribing skills are usually learned during junior Queensland Health
ma!ang, communication, and monitoring and doctor training. For example, in general practice, *Royal Brisbane and
SIS registrars learn to prescribe mainly through their Women's Hospital
These core competencies, along with their workplace experience.” Brisbane
learning objectives and assessment methods, Prevention of medication errors can be improved
provide a useful starting point for teaching through focused teaching and training. A set of Key W."b’_ds |' .
safe and effective prescribing. principles have been developed to guide training of ST:EZTQW;ZQJ quality use ©
both undergraduates and postgraduates in the UK.8
Introduction These include: Aust Prescr 2013:36.13-6
With the expansion of prescribing rights to non- ¢ protected time to update and reflect on
medical prescribers, there is a need for an agreed prescribing, with feedback relevant to their area of
set of national prescribing competencies for all practice
prescribers.®* NPS MedicineWise has recently ® supervision that allows discussion of
launched a framework which can be used to problems, encouraging the seeking .
guide education curricula, assessment, continuing of advice A g°°d prescrlber
professional development and credentialing of ® feedback on identified prescribing is a safe one
individual practitioners.* Our paper adds to this body

errors in a blame-free learning
environment.®

of work.

How do we grow a good prescriber?

What makes a good prescriber? Prescribing is often
thought of as just the act of writing a prescription,
but it is a high-risk intervention such that the
privilege to prescribe should require demonstration
of competence.® It has been described as the process
of deciding which medication to use and how to use
it, while the prescription is the means by which these 1. Information gathering

The four stages of prescribing

A four stage model of prescribing has been developed
(Fig. 1.? This emphasises that prescribing is a staged
process rather than a single event and is in line

with UK prescribing competencies for new medical
graduates.® These stages are:

decisions are communicated.® Safe prescribing must The prescriber should have the skills to gather the
include cognitive and decision-making steps before relevant patient information such as medical history,
the prescription is generated.® including current symptoms, current and recently
A good prescriber is a safe one. Unfortunately, a ceased or changed medications, allergies, adverse

systematic review of junior doctors’ prescribing found  drug reactions and diagnoses.
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2. Clinical decision making

Prescribers should be able to make clinical decisions.
This includes making or reviewing a diagnosis, using
pharmacological knowledge to select which medicine
to use along with appropriate dosing for the individual
patient. The prescriber should also consider non-drug
treatments, and engage the patient in collaborative
decision making to improve adherence and patient
outcomes.”®

The prescriber should be able to tailor their decision-
making styles, for example directive or collaborative,
and decide which is most appropriate for the patient
at that point in time,” always valuing the patient’s
views™,

3. Communication

The prescriber should be able to convey the
prescribing decision in a safe and effective manner
to both the patient and to other health professionals
involved. The prescription should be legible,
unambiguous and without error-prone abbreviations
for pharmacists to dispense and patients or nurses
to administer. A management plan should be clear
and contain triggers for referral or action. Both verbal
and written communication skills are important.

For example, the patient and their carer should be
informed about why they have been prescribed a
medication, how to use it and the expected duration
of treatment. Monitoring requirements, potential

Fig.1 The four stage process of prescribing

Monitor and

1.

Information
gathering

Global

attributes 2.

Clinical
decision
making

and
Enabling
knowledge

3.

Communicate
decision

Adapted from reference 12
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adverse effects and contingency planning should also
be discussed.

Electronic prescribing software with clinical decision
support is now commonly used. Increasingly,
electronic medicines management (including
electronic inpatient medication charts) is being
introduced. Along with the personally controlled
electronic health record, these are powerful
enablers of communication between prescribers, the
healthcare team and the patient. Prescribers should
become competent in using these tools.

4. Monitoring and review

The prescriber should be able to review the
therapeutic or adverse effects of the treatment to
inform dose adjustments or a change in treatment.

12 core prescribing competencies

For ease of use in curriculum design, assessment,
training and development, 12 core competencies
were defined (Table). These were aligned against
competencies from other organisations™2° and two
underpinning elements were added:

® enabling or foundational knowledge such as
clinical pharmacology - without this the prescriber
will be unable to move through the prescribing
cycle. Pharmacological knowledge is essential to
appropriate prescribing, and has been identified
by junior doctors as an area to be strengthened in
their training.®

® global attributes such as the ability and willingness
to self-reflect on prescribing practice, seeking and
acting on constructive feedback, as well as timely
referral.

Teaching and assessing prescribing
competencies

For each core competency, learning objectives
(criteria for meeting that competency) and how these
are assessed have been outlined. Fig. 2 illustrates this
using core competency four - assessing adherence
to current and past medications and risk factors for
non-adherence. These may be a useful adjunct to the
Australian Curriculum Framework for Junior Doctors
which currently does not set out criteria for assessing
junior doctors’ performance.?®

Methods

Adult learning principles should be used in teaching
the core competencies, including self-evaluation and
observation by peers or a mentor with structured
advice, such as the agenda-led outcome-based
feedback.? This method empowers the learner,
reduces defensiveness, and allows an opportunity for
change in behaviour. It identifies what help the learner
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Table 12 core competencies for safe prescribing

The four stages of prescribing * 12 core competencies
1. Information gathering 1. Take and/or review medical history
o skill of gathering relevant information to inform 2. Take and/or review medication history and reconcile this with medical history
selection of treatment 3. Undertake further physical examination/ investigations where appropriate
4. Assess adherence to current and past medication and risk factors for non-adherence
2. Decision making 5. ldentify key health and/or medication related issues with the patient, including making or
« collaborative decision making with the patient/carer; reviewing the diagnosis
selection of treatment 6. Determine how well disease and symptoms are managed/controlled

Determine whether current symptoms are modifiable by symptomatic treatment or
disease modifying treatment

8. Consider ideal therapy (drug and non-drug), taking into account actual and potential
contraindications/concerns: drug-patient, drug-disease, drug-drug interactions

9. Select drug, form, route, dose, frequency, duration of treatment
3. Communicate decision 10. Communicate prescribing decision in an ambulatory care setting

* safely and effectively communicate treatment decisions 1. Communicate prescribing decision in an inpatient setting
to other health professionals and the patient/carer in
both the ambulatory and the inpatient setting

4. Monitor and review 12. Review control of symptoms and signs, adherence, patient’s outcomes

e review therapeutic and adverse impact of treatment

* The four stages are underpinned by two extra elements - enabling knowledge, particularly clinical pharmacology, and global attributes such as
self-reflection on prescribing

wants and enables them to achieve learning goals by
encouraging self-assessment.

The skills, attitudes and behaviours needed for

prescribing could be shown and learned through Fig.2 An illustration of core competency 4 in the information
simulated scenarios. Assessment should comprise gathering stage and its accompanying competency,
a variety of methods so as to include the most learning objectives and assessment methods

appropriate format for any particular criterion.?? For
example, to best evaluate whether a prescriber has

acquired skills in detecting non-adherent behaviour ®  Information gathering

(core competency four), the prescriber should be Stage

directly observed interacting with a patient.

This is in line with Miller’s Pyramid?® which describes ®  Assess adherence to current and past medications and
four levels for assessing clinical skills, competence and Competency risk factors for non-adherence

performance:

1.  knows ®  Understands the importance of assessing adherence

2. knows how ®  Knows therisk factors for non-adherence

3. shows Learning
objectives ®  Acquires skills for detecting non-adherent behaviour

®  Knows the evidence for strategies to improve adherence

4. does.

®  Acquires skills for encouraging medication adherence

Achievement of level four is assessed through direct
observation. To demonstrate prescribing competence,
assessing at ‘shows’ and ‘does’ levels becomes
important although it is more resource intensive

and challenging to coordinate. Currently, direct
observation of procedural skill is required in order to

®  Multiple Choice Questions
®  Objective Structured Clinical Examination
Assessment ®  Mini Clinical Examination

be deemed competent in surgical procedures. This
should equally apply to prescribing.

Multiple source feedback such as peer assessment
or 360° feedback can be used to ascertain if

Full text free online at www.australianprescriber.com 15


www.australianprescriber.com

ARTICLE

The competent prescriber

communication is clear to other clinicians and to
patients and carers. Other means of assessing
prescribing competency could include clinical audits
of prescribing. These may be structured self audits
such as those developed by NPS MedicineWise*

or targeted clinical audits coordinated within a
healthcare facility. Timely feedback to prescribers to
close the loop is essential.

A useful method for evaluating nurse prescribing
combines practice-based observations with a
structured competency checklist, analysis of written
prescriptions and documentation of the prescribing
episode in the medical record.?

Registrars have expressed difficulty in judging

the quality of their own prescribing." The 12 core
prescribing competencies and their accompanying
criteria and assessments could serve as a formative
tool for giving explicit feedback about the process
and outcome of prescribing decisions. The
competencies can also be used as a summative tool.

<ustralian Prescriber
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contingent on passing an undergraduate prescribing
examination. It has been suggested that clinicians
should be reassessed to retain this privilege.?®

Conclusion

A perennial tension exists between higher education
providers (for example medical schools) and
employers (for example health facilities) as to where
responsibility lies in producing a graduate who is

‘fit for purpose’. When a prescribing error occurs
during the early weeks of internship, which party has
failed? Closer collaboration between teaching and
training graduates is clearly warranted. This could be
facilitated by adopting a set of national prescribing
competencies and agreeing to adopt set criteria

and a framework for assessment. The benefits of
standardised prescribing competencies may not
otherwise be realised. The 12 core competencies and
their accompanying methods of assessment provide a

Credentialing as competent to

prescribe

useful starting point for this work, although feasibility
of the proposed assessment methods needs broader
discussion. <

It has been recommended that qualification as a

doctor, which includes a licence to prescribe, be

Adjunct Associate Professor Coombes is a member of the
Editorial Executive Committee of Australian Prescriber.

* www.nps.org.au/health-professionals/professional-

development/clinical-audits-for-gps
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Medicinal mishap

Flecainide and neutropenia

Malcolm Forbes
Junior house officer

Mitchell McKean
Clinical pharmacology

Case Comment

A 73-year-old woman was admitted to hospital for
investigation following a short episode of slurred

Flecainide is a class 1c antiarrhythmic drug
indicated for use in supraventricular arrhythmias in

speech which was diagnosed as a transient ischaemic
attack. She had a history of paroxysmal atrial
fibrillation, transient ischaemic attacks, essential
hypertension, duodenal ulcer, chronic hepatitis B
infection and acoustic neuroma.

Her drug history found that she had been switched flecainide. The mechanism by which agranulocytosis Brisbane
from metoprolol to flecainide 50 mg twice a day develops with flecainide is not clearly understood,
for control of her atrial fibrillation three months however a putative mechanism involves the Aust Prescr 2013:3617

previously. The only other drug she had been taking
was omeprazole 20 mg twice a day for two years.

An incidental finding on admission was a white blood
cell count of 2.5 x 10%/L, with a neutrophil count of
0.61 x 10°/L. Reactive lymphocytes were present. The
remaining white cell differential was within normal
ranges. Haemoglobin was normal, with a slightly
raised mean cell volume. Platelet count was reduced
at 127 x 10%/L.

Liver function tests were mildly abnormal, consistent
with chronic hepatitis B infection. Renal function
was normal for age and testing for autoimmune

and rheumatoid disorders, HIV and haematological

patients without structural heart disease. It is not
recommended for use in chronic atrial fibrillation.

registrar
Peter Pillans
Agranulocytosis is a rare but serious complication
of antiarrhythmic drugs. It has previously been
associated with procainamide, quinidine and

Pharmacology

Director of Clinical

Princess Alexandra Hospital

development of flecainide-specific 19G antibodies.'?

This is the first case of flecainide-induced neutropenia
reported to the Therapeutic Goods Administration

in which no other drugs were suspected to have
contributed.® There have been 32 cases reported to
the Food and Drug Administration in the USA, with
three-quarters of cases occurring within six months of
starting flecainide.*

In this case the neutropenia could not be attributed
to any other drug, concurrent disease or infection.
Additionally, there was a plausible time relationship
between starting flecainide and developing a
neutropenia which resolved after the drug was

malignancy was negative. C-reactive protein was stopped.
15 mg/L and erythrocyte sedimentation rate was
19 mm/hour. Conclusion

On day two of admission, the neutrophil count
dropped to 0.28 x 10°/L. Flecainide was ceased on
the same day. Five days after stopping flecainide, the
neutrophil count had risen to 1.59 x 10%/L. Omeprazole
was continued throughout and metoprolol reinstated
for rate control of her atrial fibrillation.
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Safe and effective use of lithium

SUMMARY

Lithium has proven efficacy in the treatment
of bipolar disorder, both for acute mania
and long-term mood stabilisation and
prophylaxis.

It is also useful in combating treatment-
resistant depression.

Compared to other mood stabilisers, lithium
has a favourable efficacy-tolerability balance.

Lithium is underused due to active marketing
of alternatives and concerns regarding
adverse effects, tolerability, and the
perception that regular monitoring is difficult.

Introduction

Lithium has been available for over sixty years for
bipolar disorder. A large empirical evidence base has
ensured it remains a viable treatment option, even in
the absence of sponsorship and promotion.™

Lithium has unique properties both as an antisuicidal
and neuroprotective drug and, if used wisely,

is relatively well tolerated and not complex to
administer. Despite this, its role as a mood stabiliser
in practice has been limited because of concerns
regarding tolerability and long-term risks, and the
perception that regular and reliable monitoring of
plasma concentrations is difficult.

Efficacy in bipolar disorder

Lithium is particularly effective in patients with
recurrent bipolar | disorder in which episodes of
depression and mania are punctuated by periods

of remission (euthymia). Complex forms of bipolar
disorder such as bipolar Il disorder, mixed states, and
rapid cycling are common, but respond less well to
lithium (Table 1).

In recent years the reported response to lithium in
bipolar disorder has diminished. This is partly because
studies investigating new treatments, in which lithium
has often served as a comparator, have increasingly
used heterogeneous bipolar populations.* The
patients usually have mixtures of bipolar disorder
‘subtypes’ from bipolar | disorder to major depression.
Studies in first world countries often enrol individuals
who have been refractory to pharmacotherapy, so not
surprisingly the efficacy of lithium appears lower than
expected.

18 Full text free online at www.australianprescriber.com

A recent real-world study comparing lithium and
valproate alone and in combination reaffirmed
lithium as an effective first-line drug for maintenance
therapy and perhaps the best drug for prophylaxis.>
Recent guidelines state that in addition to its clear
prophylactic properties, lithium is also efficacious in
the acute phases of bipolar disorder (Table 1).6

Mania

Robust randomised controlled data from trials
indicate that lithium is effective in treating acute
mania. However, its relatively slow onset of action
(6-10 days) means it is used in combination with
short-term antipsychotics and benzodiazepines.'

Depression

The evidence for lithium monotherapy in the
treatment of bipolar depression is not as impressive
as that for mania, partly because it can take 6-8
weeks to take effect. Recent clinical trials suggest that
lithium is more effective than placebo and therefore

it remains an important option for treating bipolar
depression.”

Maintenance and prophylaxis

The efficacy of lithium in prophylaxis has been
robustly demonstrated by the BALANCE study.®> With
adequate adherence, long-term lithium successfully
reduces suicidal ideation.! Consistency of treatment is
therefore important and commencing maintenance
therapy early provides the best possibility of
improved long-term outcomes.® Furthermore,
long-term therapy may confer neuroprotection by
enhancing the viability of cells as well as preventing
apoptosis.

Rapid cycling bipolar disorder and mixed
states

Clinically, rapid cycling bipolar disorder and mixed
states can often be difficult to differentiate' and in
practice lithium is relatively less effective in achieving
remission in both of these subtypes compared to
bipolar | disorder. However, it does reduce symptom
severity and can therefore be used combined with
other psychotropic medications, especially when
wanting to reduce the risk of suicide and achieve
prophylaxis.

Starting lithium therapy

Lithium is available in a variety of formulations. The
sustained slow-release formulation will have a lower
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Table 1 Lithium in mood disorders

Bipolar disorder

Acute mania

Lithium monotherapy is a first-line option

Antimanic action can take 6-10 days

In practice lithium is often used in combination with neuroleptics and/or benzodiazepines to

achieve a more rapid effect

Acute depression

Lithium monotherapy is less effective in treating acute depression than it is in treating mania

Effect of antidepressant action can take 6-8 weeks

Often used to augment mood stabiliser or antidepressant therapy

Maintenance/prophylaxis  Lithium is superior to placebo and most anticonvulsants and neuroleptics used in the

treatment of bipolar disorder

Outcome is better if therapy is initiated early

Rapid cycling/mixed

Lithium is shown to decrease symptom severity and reduce morbidity, but is less likely to

states achieve remission of symptoms and recovery

Major depression

Acute Lithium monotherapy is superior to placebo but it is rarely used, particularly in acute settings

Greater efficacy for patients with a family history of bipolar disorder

Chronic

Often used as an augmentation strategy

Effective in combination with all antidepressants and can be prescribed adjunctively with all

treatment modalities

peak plasma concentration which may be better
tolerated by some patients. After oral administration
lithium is absorbed in the gut and excreted wholly

via the kidneys. It has very few interactions relating

to hepatic metabolism. Steady-state lithium
concentrations can usually be achieved after 4-5 days
of daily administration. Lithium has a relatively narrow
therapeutic index so it is important to maintain lithium
plasma concentrations within a specific range for each
individual to achieve a balance between efficacy and
adverse effects.

To minimise adverse effects when starting lithium de
novo it should be administered in small divided doses
then titrated gradually to achieve plasma concentrations
of 0.6-0.8 mmol/L, while monitoring for these
effects. Concentrations of up to 0.8-1.0 mmol/L may
be needed for lithium-naive patients and for treating
acute recurrence of mania. Recent long-term studies
suggest that even relatively low concentrations
(0.6-0.8 mmol/L) confer reasonable prophylaxis, and
are better tolerated.

Maintenance and prophylaxis therapy

The primary aim of prophylaxis is to prevent the
recurrence of symptoms while minimising adverse
effects and maintaining compliance. Lithium can be
given as a once-daily dose for maintenance therapy.
Most importantly, plasma lithium concentrations
should be optimised to the symptom profile of

the individual. Patients more prone to developing
depressive episodes may benefit from concentrations
of 0.4-0.8 mmol/L, whereas those more likely to

become manic may require concentrations of
0.6-1.0 mmol/L long term.

Short-term adverse effects

Tremor, general fatigue, diarrhoea, thirst, polyuria,
nausea, headache and vomiting are common

initially, but are usually transient (1-2 days) and

dose dependent. Most of these adverse effects are
associated with rapid changes in plasma lithium
concentrations and therefore should be anticipated
whenever the dose of lithium is altered, and especially
when it is increased.? If adverse effects persist for
weeks or are particularly troublesome, lithium should
be decreased or stopped. In practice this is rarely
necessary and lithium can usually be reintroduced
while titrating the dose carefully.

Long-term adverse effects

There are several adverse effects associated
with long-term use of lithium and regular patient
monitoring is required (Table 2).

Kidneys

Lithium affects the concentrating ability of the kidney,
leading to polyuria and secondary thirst, but it is
controversial whether lithium causes irreversible
kidney damage. Approximately 10% of patients on
lithium are prone to developing diabetes insipidus.’

It is this renal insufficiency which is often thought to
contribute to end-stage renal failure. Patients with
renal impairment may remain on lithium treatments
with appropriate dosage adjustments.

Full text free online at www.australianprescriber.com

19


www.australianprescriber.com

ARTICLE Safe and effective use of lithium

20

Thyroid

Lithium also affects thyroid function reducing
the availability of thyroxine. The incidence of
hypothyroidism is six-fold higher in patients on
lithium as compared to the general population.
Hypothyroidism in turn increases the likelihood
of developing clinical depression.® Patients on
lithium should therefore be routinely assessed
for hypothyroidism and treated with thyroxine
replacement if indicated.® It needs to be stressed
however that hypothyroidism is not a contraindication
for therapy.

Parathyroid

Parathyroid function can also be compromised by
lithium. Patients on lithium are therefore prone to
develop hypercalcaemia secondary to elevated
parathyroid concentrations. Hyperparathyroidism
that produces significant hypercalcaemia is a
possible contraindication for continuing lithium
so there is a need to monitor plasma calcium
concentrations.®

Weight gain

Modest weight gain of 1-2 kg is common (5%) in
patients on long-term lithium therapy. The trajectory
of weight gain is steep at the beginning but soon
plateaus. Diet, exercise and lifestyle advice are
essential when patients start treatment.

Teratogenic effects

It appears that the risk of teratogenic effects from
lithium has been exaggerated in the past.© However,
there is a small risk and lithium is best avoided
during pregnancy. Management during pregnancy
should be collaborative and requires careful informed
consideration of the risks.
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Toxicity and its management

In acute lithium intoxication, the increase in plasma
concentrations (>2 mmol/L) can be potentially lethal.
Once renal excretion reaches its maximum, lithium
accumulates rapidly and symptoms worsen. However,
high plasma concentrations may cause relatively
mild symptoms, and in these instances individuals
often recover without permanent neurological
damage. This occurs because lithium can take up to
24 hours to cross the blood-brain barrier, and brain
concentrations usually peak eight hours after oral
administration.

With lifelong treatment, lithium can gradually
accumulate within the brain and lead to chronic
neural toxicity because it has a longer half-life in the
brain than in plasma. Symptoms such as lethargy,
drowsiness, muscle weakness and hand tremor are
indicative of neural toxicity and can manifest even at
therapeutic concentrations of lithium. Toxicity from
chronic lithium use is also subject to increases in
dose and individual factors such as diminished renal
function and ageing which may result in increased
plasma concentrations.

It is therefore essential to monitor patients for
symptoms of toxicity and assess plasma lithium
concentrations every 3-6 months. If toxicity occurs,
treatment should be stopped and prompt action
taken to prevent serious damage.

Monitoring lithium

While it is generally recommended that plasma
lithium concentrations may be monitored every
3-6 months," current evidence suggests that unless
otherwise indicated, annual monitoring may be
sufficient (Table 2).

Table2 Recommendations for monitoring patients on lithium

Parameter Investigation When to monitor

Lithium Plasma lithium concentrations * Monitor closely for first few days and aim to achieve
concentrations within the therapeutic range
Monitor every 3-6 months for long-term lithium use

Renal function Urea and creatinine Baseline then at 6 months

Electrolytes

Thyroid function Thyroid stimulating hormone
concentrations

Parathyroid function Calcium concentrations

Weight Waist circumference, body mass index

Baseline then annually

Baseline then at 6 months
Annually for long-term lithium use
Baseline then annually

Baseline then annually

Adapted from guidelines from the International Society for Bipolar Disorders." More frequent investigation may be required

if clinically indicated or a change in mood state is observed.

* |n the event of acute toxicity (>2 mmol/L), lithium should be ceased immediately and haemodialysis can be used to

reduce lithium in the blood

Full text free online at www.australianprescriber.com
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Adherence

Adverse effects are the most commonly cited reason
for poor adherence. Of these, weight gain is the most
distressing.® Not surprisingly, individuals who report
multiple adverse effects are less likely to be adherent,
and additional factors such as stigma and acceptance
of the illness are important to bear in mind.”?

The need to take medication when symptom-free is a
key concern. This viewpoint often reflects a degree of
denial by the patient because they are feeling better.
This is more evident in younger individuals, those
who have been recently diagnosed, and those taking
lithium long-term. Patients who are not in a strong
doctor-patient relationship and those who are less
informed about the disorder and its treatment are
generally less adherent.

Enhancing adherence requires a multifaceted
approach involving education and monitoring of
the patient. Close monitoring of patients improves
adherence in two ways. First, it allows tailoring of
the therapeutic dose to suit the individual, so that
therapeutic benefit is optimised and the likelihood
of adverse effects is minimised. Second, regular
monitoring increases contact and therefore patients
are likely to receive more frequent supervision and
better education concerning their iliness and its
management.

Other strategies include educating family and friends
to recognise the early signs of relapse and using

a suitable means to manage stressors. Caregiver
support increases adherence.”® Encouraging patients
to make a firm commitment to treatment before

it starts, and coupling pharmacotherapy with
psychotherapy, have also been shown to improve
patient outcomes.®
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ECT in the 21st century: ultrabrief pulse

stimulation

SUMMARY

Ultrabrief pulse stimulation is a new advance
in electroconvulsive therapy and results

in more focal stimulation. An ultrabrief

pulse given in the right unilateral position
retains the high efficacy of standard
electroconvulsive therapy for depression.

Cognitive adverse effects are

greatly reduced. Studies of ultrabrief
electroconvulsive therapy found that
cognition was either unchanged or even
improved, after the course of treatment.

The efficacy and cognitive adverse effects

of ultrabrief electroconvulsive therapy in
disorders other than depression need further
examination.

Introduction

Electroconvulsive therapy (ECT) involves the
therapeutic induction of a seizure while the patient is
under general anaesthesia. It is mainly used to treat
severe depression, although there is evidence to
support its use in some other psychiatric disorders."?

A recent large multicentre trial showed that
approximately a third of depressed patients failed to
attain remission, even after trying four antidepressant
drugs.® Many of these patients will require treatment
with ECT. This is effective in 50-60% of the patients
with drug-resistant depression. ECT has also been
shown to have superior efficacy to antidepressants
in head-to-head comparisons.! A study showed
improvement in quality of life and function
immediately after ECT treatment in 87% of patients
and in 78% six months later.*

There are concerns over the risk of cognitive adverse
effects of ECT. A recent systematic review and meta-
analysis found that cognitive impairment tends to be
transient and often resolves in the week after ECT.®
Nevertheless, some patients experience significant
and more persistent impairment. This has constrained
the use of this otherwise highly effective treatment.

Research in typical clinical settings showed that while
efficacy was high and did not differ significantly
between treatment centres,® cognitive adverse effects
varied from minimal to severe, depending on the

22 Full text free online at www.australianprescriber.com

treatment approach used.” This has led to research
into modifications that could minimise the cognitive
adverse effects of ECT.

Ultrabrief pulse width stimulation

A major advance which is currently emerging into
clinical practice throughout Australia is ultrabrief pulse
width ECT. In this approach, pulses in the electrical
stimulus are shortened from about 1 millisecond to
0.3 millisecond. This is close to the ideal pulse

width for activating neurons (0.1-0.2 millisecond)

so seizures are induced at lower energy levels.

The electrical dose used is 30-50% of that used in
standard ECT. Computer modelling suggests that a
smaller area of brain tissue is directly activated when
the pulse width of the ECT is reduced - that is, the
stimulation becomes more focal.® Although the pulse
is brief an anaesthetic is still required.

Evidence (Table)

A double-blind, randomised trial found that for right
unilateral ECT (where the stimulus was mainly applied
to the right hemisphere, which for most patients is the
non-dominant hemisphere) the efficacy of ultrabrief
and standard pulse width treatment was similar

(with 77% and 73% of patients attaining remission).
Cognitive outcomes were far superior in the ultrabrief
group.® Detailed neuropsychological testing done in
the week after the end of ECT found no impairment
on any test, compared to pre-ECT baselines, in

the ultrabrief group, while some impairment was
found with standard ECT. For bilateral ECT (where
the stimulus is applied equally to both cerebral
hemispheres), the ultrabrief stimulation was not so
effective, for reasons that are not well understood.

Another trial confirmed good efficacy with ultrabrief
unilateral ECT. There was no cognitive impairment,
tested at one and six weeks after the end of

ECT, compared to pre-ECT baselines.*" On some
measures, patients actually showed improvement in
cognitive function after ECT, probably reflecting the
significant improvement in depression.

A Sydney hospital compared ultrabrief and standard
pulse width right unilateral ECT in the largest sample
reported to date (96 patients).>™ This was not a
randomised controlled trial but enrolled a range of
patients typically prescribed ECT in clinical services.
Efficacy outcomes were good for ultrabrief ECT.
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However the results suggested that, compared to
standard ECT, a few more treatments may be required
for full therapeutic response. This may mean a longer
hospital stay, depending on whether patients can
receive the later treatments of an ECT course as
outpatients. The speed of response to ultrabrief ECT
may be slower, but this requires further exploration.
Cognitive outcomes after ECT were substantially
superior in the ultrabrief group.

The clinical trials are further supported by a number
of subsequent reports about ultrabrief pulse width
ECT.”* No safety concerns specific to ultrabrief

ECT have been reported, and given the substantial
advantage in cognitive outcomes, it may overall be
considered a safer treatment than standard ECT. Not
all patients will respond to ultrabrief right unilateral
ECT. Some patients may require switching to standard
pulse width ECT.

Future developments

The studies which have reported on the use of
ultrabrief pulse width ECT were almost exclusively

in depressed patients.™ It is likely that the

dramatic reduction in cognitive adverse effects

with this treatment approach will also be seen in
other psychiatric disorders, such as mania and
schizophrenia. This will need to be confirmed in future
studies. At present, ultrabrief pulse width ECT is
gradually emerging into clinical practice, but is not yet
offered in the majority of Australian hospitals. <

Professor Loo is the chief investigator for an ongoing clinical
trial of ultrabrief pulse width ECT at the Wesley Hospital

in Sydney, funded by the National Health and Medical
Research Council.

ARTICLE

SELF-TEST
QUESTIONS

True or false?

3. No anaesthetic is
needed for ultrabrief
pulse width ECT.

4. Depressed patients
respond more rapidly
to ultrabrief ECT than to
standard ECT.

Answers on page 35

Table Comparison of ultrabrief and standard electroconvulsive therapy
Design Number of Therapeutic outcomes Cognitive outcomes
patients % responders (mean number of treatments required)

Ultrabrief right
unilateral ECT

Standard right
unilateral ECT

Ultrabrief
bilateral ECT

Standard
bilateral ECT

Retrospective comparison, 60

57% (after 11.8 50% (after 8.8

Not assessed

age and gender matched' treatments) treatments)
Open label, 96 74 patients: 50% (after 7.6 Ultrabrief right unilateral ECT had
non-randomised trial™® 43% (after 10.3  treatments) superior outcomes in frontal and memory
treatments) (anterograde and retrograde) function
Double-blind, randomised, 90 77% (after 8.7 73% (after 8.5  48% (after 8.9  70% (after 8.2  Ultrabrief groups had superior
controlled trial® treatments) treatments) treatments) treatments) outcomes in orientation, attention and
concentration, memory (anterograde and
retrograde) and frontal function
Double-blind, randomised, 64 78% (after 7.8 78% (after 10.1 Ultrabrief groups showed improved
controlled trial'®" treatments) treatments) functioning in memory, attention,
frontal functioning and global cognitive
functioning after ECT, compared to pre-
ECT performance
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Progressive multifocal leukoencephalopathy
- a rare but serious disease

Immunomodulatory medicines have emerged
as a class of medicines associated with

the development of progressive multifocal
leukoencephalopathy.

Awareness of risk factors and early recognition
of symptoms is important as early diagnosis is
likely to improve the prognosis.’

What is PML?

Progressive multifocal leukoencephalopathy (PML)

is a rare, but often fatal, demyelinating disease of

the central nervous system. PML is caused by lytic
infection of oligodendrocytes and astrocytes resulting
in multiple areas of demyelination in the central
nervous system.

PML lesions are typically asymmetrical demyelinated
plaque areas with irregular borders, surrounded by
macrophages and irregular astrocytes with large,
multiple nuclei.? On magnetic resonance imaging
(MRI), the lesions usually do not show oedema,
mass effect or gadolinium enhancement, which are
common in multiple sclerosis.?

Patients with PML can have a variety of symptoms
including muscle weakness, sensory deficit,
cognitive dysfunction, language impairment and/or
coordination and gait difficulties.?

What causes PML?

PML is caused by a human polyomavirus, the JC
virus. The virus was named after the patient from
whom it was initially cultivated, John Cunningham.
Approximately 50% of the world’s population are
infected with the virus by the time they reach age 20,

24 Full text free online at www.australianprescriber.com and www.tga.gov.au

although most remain asymptomatic.* After initial
virus infection, the virus remains quiescent in the
kidneys, bone marrow and lymphoid tissue.?

In immunocompromised individuals the quiescent
virus can reactivate, enter the bloodstream and then
gain entry to the central nervous system where it
infects oligodendrocytes and astrocytes. Infection
of these cells leads to cell death, and the resulting
demyelination produces the neurological signs and
symptoms of PML.>

Viruses isolated from the brains of individuals with
PML have a genomic rearrangement in the regulatory
region that is not found in the strains responsible for
initial infection.*®

What are the risk factors?

Patients who are immunosuppressed or have a
malfunction of the immune system are at higher

risk of developing PML. Cell-mediated immunity
disorders are the major immunological disorders that
predispose individuals to the development of PML.*

PML cases have been reported in patients with HIV,
lymphoproliferative disorders, malignancies, patients
on immunosuppressive therapy after solid organ
transplantation and in rheumatic diseases such as
systemic lupus erythematosus.®”

Immunosuppressive medications that have been
associated with PML include cyclophosphamide,
corticosteroids, mycophenolate mofetil and
monoclonal antibodies including natalizumab
(Tysabri), rituximab (Mabthera) and alemtuzumab
(MabCampath).® The Australian Product Information
for both rituximab and natalizumab carries a black
box warning on the risk of PML.
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How is PML diagnosed?

Diagnosis should be considered in any patient

with risk factors who presents with progressive
neurological signs or symptoms and has MRI evidence
of multiple characteristic lesions. The early signs

of PML are often related to cognitive dysfunction,
manifesting as mental slowness, disorientation and
behavioural changes.? Motor and sensory disturbance,
characterised by lack of coordination, gait
disturbance, ataxia, hemiparesis or visual deficits may
also be found at the time of presentation.? Seizures,
language difficulties and headaches can occur but are
less common. These signs and symptoms progress
over the course of a few weeks and death can occur
weeks to months after diagnosis.

The diagnosis can be confirmed by detection of

JC virus DNA or proteins using in situ hybridisation or
immunohistochemistry on a brain biopsy sample, or
by detection of JC virus DNA in the cerebrospinal fluid
by quantitative polymerase chain reaction.® However,
a negative polymerase chain reaction result does not
exclude the diagnosis of PML, particularly early in the
disease.

How many cases have been reported?

A search of the Australian and New Zealand adverse
event databases found 28 reports of PML (Table).
Many of these cases had multiple risk factors including
prior or concomitant immunosuppression therapies,
underlying disease and chemotherapy. The majority
of reports were associated with the monoclonal
antibodies, rituximab and natalizumab. However,

this may be due to greater awareness of PML in
association with these particular medicines.

Table

Australian and New Zealand reports of PML
associated with immunomodulatory medicines,
to 30 November 2012

Medicine No. of reports
Rituximab™ 13
Natalizumab 13
Alemtuzumab 1
Cyclophosphamide® 1
Prednisolone® 1
Mycophenolate mofetil* 1
Tacrolimus® 1
Dexamethasone® 1

* Co-suspect medicines in same report
# Co-suspect medicines in same report

How is PML treated?
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Improved chance of survival is associated with early
diagnosis, younger age at diagnosis and if the disease
is limited to one lobe of the brain.!

Current treatment of PML is limited and is generally
supportive in nature.

The current treatment strategy for PML in HIV-
negative patients is to restore the host adaptive
immune response by stopping or decreasing
immunosuppression.® There are currently no specific
antiviral drugs for the JC virus.

Recovery of the immune system can trigger immune
reconstitution inflammatory syndrome (IRIS). In HIV-
negative patients with PML-IRIS, the current treatment
is corticosteroids to reduce the inflammatory
response.’

Key messages

PML is a rare but potentially fatal disease

Patients with compromised immune systems due to
immunomodulatory medicines or disease are at risk of
developing PML

A diagnosis of PML should be considered for any
patient with risk factors who presents with progressive
neurological signs or symptoms

Early diagnosis is associated with an improved chance
of survival

Conjointly prepared by the TGA and Medsafe (the New
Zealand Medicines and Medlical Devices Safety Authority)
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Thyroxine (Eutroxsig and Oroxine) and

fractures

Health professionals are advised that the
Product Information for thyroxine has recently
been updated to include a precaution about
the increased risk of osteoporotic fracture
associated with excessive thyroxine doses.
Control of hypothyroidism should be monitored
regularly, especially in the elderly, and the
thyroxine dose adjusted accordingly.

Chronic hyperthyroidism promotes bone turnover,
characterised by increases in bone resorption and

in urinary excretion of calcium and phosphorus.
Increased bone resorption may result in osteoporosis
and an increased risk of fracture. A similar risk
appears to exist for hypothyroid patients receiving
higher-than-needed doses of thyroxine. The elderly
may be at particularly increased risk, since thyroxine
replacement needs decrease with age, and age is an
additional risk factor for osteoporosis.’

Fracture risk with thyroxine replacement
therapy

Two recent large studies have examined the risk

of fracture in patients on long-term thyroxine
replacement. A nested case-control study in

213 511 Canadian thyroxine users aged over 70
followed patients for a mean of 3.8 years.' Thyroxine
use was classified as high (>93 microgram), medium
(44-93 microgram) or low dose (<44 microgram
daily) based on cumulative dose over the preceding
12 months. Among current (at the time of fracture)
thyroxine users, high thyroxine doses were associated
with a 3.5-fold increased risk of fracture, and medium
doses with a 2.6-fold increased risk, compared to low
doses. Both these results were statistically significant.
The study did not check for appropriateness of
thyroxine use by measuring thyroid stimulating
hormone (TSH) levels.

An observational cohort study in 17 684 Scottish
thyroxine users aged 18 and over, with a median
follow-up of 4.5 years, classified patients according to

Full text free online at www.australianprescriber.com and www.tga.gov.au

their mean TSH level over time, into suppressed
(TSH =0.03 mU/L), low (0.04-0.4 mU/L), normal
(0.4-4.0 mU/L) and high (>4.0 mU/L).2 Compared

to patients with normal TSH, there was a statistically
significant two-fold increased risk of hospitalisation
or death due to osteoporotic fracture in patients with
suppressed TSH. There was no significant increase in
risk for patients with a low (but not suppressed) TSH.

Although neither study measured both thyroxine and
TSH levels, each found an association between either
high or excessive (as measured by TSH suppression)
thyroxine dose and fracture. As well as increasing
the risk of osteoporosis, excess thyroxine may also
increase the risk of falls secondary to arrhythmia or
muscle weakness, particularly in the elderly.!

Information for health professionals

Health professionals are advised that the Product
Information for thyroxine (Oroxine, Eutroxsig) has
recently been updated with a new precaution about
the effects of thyroxine on bone mineral density. It is
recommended that patients receiving thyroxine are
given the minimum dose necessary to achieve the
desired clinical and biochemical response. Prescribers
should keep in mind that replacement thyroxine
needs decrease in the elderly and serum TSH should
be monitored regularly and thyroxine doses adjusted
accordingly. The risk of fracture may be greater in
patients with other risk factors for osteoporosis,
including postmenopausal women, those with a family
history or past history of fracture or osteoporosis,
smokers, and patients with vitamin D deficiency.
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Oral bowel cleansing products - serious
electrolyte disturbances

The use of oral bowel cleansing products is part of the
preparation for a number of medical, diagnostic and
surgical procedures. These products create a cathartic
effect by osmotic action, resulting in a transfer of fluid
and electrolytes to the gut lumen. Marked dehydration,
electrolyte abnormalities and associated complications
may occur as a result in otherwise well patients. The
TGA has previously alerted prescribers to the risk of
severe electrolyte disturbances in association with the
use of sodium picosulfate-containing products.!

Since January 2002 the TGA has received a total of

51 adverse event reports for these products, of which
18 were reports of serious electrolyte disturbances.
One of these reports was of a 60-year-old patient who
experienced a cardiac arrest, one was of a 50-year-
old patient who sustained permanent hypoxic brain
damage as a result of serious adverse events following
hyponatraemia, and a third report was of a 38-year-old
who developed hyponatraemic encephalopathy.

While it is known that the elderly, the frail and those
with cardiac failure or renal impairment are potentially
at higher risk of an adverse event, health professionals
are reminded that serious adverse events can occur in
patients under the age of 60 years who are otherwise
fit and healthy, and that this should be considered
when prescribing/dispensing these products. All
patients should be reminded of the importance of
hydration and electrolyte replacement while taking
these products and to seek medical attention if they
experience any signs of severe dehydration, such as
excessive thirst, dizziness, confusion and decreased
urine output or dark coloured urine.
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@ What to report? You don’t need to be certain, just suspicious!

The TGA encourages the reporting of all
suspected adverse reactions to medicines,
including vaccines, over-the-counter medicines,
and herbal, traditional or alternative remedies.
We particularly request reports of:

® all suspected reactions to new medicines
® all suspected medicines interactions

® suspected reactions causing death, admission
to hospital or prolongation of hospitalisation,
increased investigations or treatment, or birth
defects.

DISCLAIMER

Reports may be submitted:

® using the ‘blue card’ available from the
TGA website and with the October issue of
Australian Prescriber

® online at www.tga.gov.au

¢ by faxto (02) 6232 8392

®* by email to ADR.Reports@tga.gov.au

For more information about reporting, visit
www.tga.gov.au or contact the TGA’s Office of
Product Review on 1800 044 114.

Medicines Safety Update is aimed at health professionals. It is intended to provide practical information to health professionals on medicine safety,
including emerging safety issues. The information in Medicines Safety Update is necessarily general and is not intended to be a substitute for a health
professional’s judgment in each case, taking into account the individual circumstances of their patients. Reasonable care has been taken to ensure that the
information is accurate and complete at the time of publication. The Australian Government gives no warranty that the information in this document is
accurate or complete, and shall not be liable for any loss whatsoever due to negligence or otherwise arising from the use of or reliance on this document.

© Commonwealth of Australia 2012.

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal use or, if you are part of an

organisation, for internal use within your organisation, but only if you or your organisation do not use the reproduction for any commercial purpose and re-
tain this copyright notice and all disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or allowed
by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any part of this work in any way (electronic or oth-
erwise) without first being given specific written permission from the Commonwealth to do so. Requests and inquiries concerning reproduction and rights
are to be sent to the TGA Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to tga.copyright@tga.gov.au.
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The safety of leflunomide

SUMMARY

Leflunomide, alone or in combination with
other antirheumatic drugs, is an effective but
potent immunosuppressive drug for patients
with moderate to severe rheumatoid or
psoriatic arthritis.

Common adverse effects include diarrhoea,
nausea, vomiting, mouth ulcers, skin rash,
alopecia, minor infections, mild increase in
blood pressure and elevated liver enzymes.

Major adverse effects such as significant
lung injury, severe infection and cytopenia
may occur, and early recognition of these is
crucial.

The risk of adverse effects is increased
with concurrent medications, particularly
methotrexate, and patient factors such as
alcohol consumption and low body weight.

Regular monitoring with clinical assessment,
blood counts and liver function tests is
essential.

Leflunomide is contraindicated in pregnancy
and effective contraception is required for
men and women during and after treatment.

Live vaccines should be avoided for at least
six months after stopping treatment.

Leflunomide has a complicated
pharmacological profile, including a long
half-life that makes the management of
toxicity difficult.

Introduction

Leflunomide is an immunosuppressive drug with an
anti-inflammatory action. It inhibits the biosynthesis
of pyrimidine in rapidly dividing cells and is used as
a disease-modifying antirheumatic drug (DMARD)
in patients with rheumatoid and psoriatic arthritis.
Leflunomide was listed on the Pharmaceutical
Benefits Scheme (PBS) for rheumatoid arthritis in
2000 and for psoriatic arthritis in 2007. The rate of
initial prescriptions was rapid due to the large number
of patients with intolerance or lack of response to
other DMARDs, including methotrexate. Also, there
had been no other new disease-modifying drugs for
rheumatoid arthritis in the preceding decade.
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Leflunomide use in Australia’

It is estimated that more than 15 000 patients have
received PBS-subsidised leflunomide in the last
decade. The pattern of use in Australia is unique, with
more than 50% of patients with rheumatoid arthritis
on leflunomide also taking methotrexate. This is

in contrast to the USA and Europe, where rates of
simultaneous prescribing are low (<10%).

While there is increasing recent evidence to support
the benefits of aggressive combination DMARD
therapy, the high co-prescription rate appears to
have been primarily driven by the PBS eligibility
requirements to access biological DMARDs, rather
than by contemporary trial findings. Etanercept

was first listed on the PBS for rheumatoid arthritis
in August 2003. Until the modifications to eligibility
criteria in August 2010, to qualify for subsidised
etanercept patients had to have already had:

®  weekly methotrexate (at least 20 mg),

® 3 combination of methotrexate and two other
DMARDs, and

® |eflunomide (with or without methotrexate) or
cyclosporin.

For most patients leflunomide was added to
pre-existing methotrexate, hence the high rate of
co-prescription in Australia. There is variability in
opinions amongst rheumatologists as to whether
or not the doses of leflunomide and methotrexate
should be reduced by 30-50% of the maximum
recommended daily dose when combination
treatment is started.

Clinical pharmacology

Leflunomide is a prodrug which is rapidly metabolised
in the liver and gut wall to the active metabolite
teriflunomide or A771726. Its half-life of 2-4 weeks
means a loading dose was used in the clinical trials to
have a clinical effect as quickly as possible - without
this, it may take up to two months to take effect.
However, a loading dose is not typically used in current
practice because of the increased risk of adverse
effects, particularly gastrointestinal intolerance.

Leflunomide’s long half-life means adverse effects
and drug interactions may persist for several weeks
after cessation. The active metabolite undergoes
extensive enterohepatic recirculation and is eliminated
by biliary and renal excretion. If major toxicity or
unplanned pregnancy occurs, a washout procedure

is undertaken with oral cholestyramine (typically


www.australianprescriber.com

<ustralian Prescriber
VOLUME 36 : NUMBER 1: FEBRUARY 2013

8 g three times daily for 11 days) or activated charcoal.
Teriflunomide cannot be removed by dialysis
therefore haemodialysis is not a treatment approach
for patients who are experiencing major toxicity or
who have taken an overdose of leflunomide.

Safety concerns

In clinical studies lasting two years, the most common
adverse effects (in more than 5% of patients) included
diarrhoea, nausea, vomiting, mouth ulcers, skin rash,
alopecia, minor infections, mild increase in blood
pressure and asymptomatic reversible liver enzyme
increases. However, concerns have been raised about
the risk of major adverse effects and early recognition
of leflunomide’s potential toxicity.?

The Adverse Drug Reactions Advisory Committee
(ADRAC)* received reports of severe pulmonary
disease and other serious hepatic, haematological and
neurological adverse effects.® It is unclear whether
the apparently high number of spontaneously
reported serious adverse effects in Australia relates
to the high concurrent DMARD prescription rate, an
epidemiological phenomenon, reporting bias, or a
combination of these factors.

A failure to recognise the possibility of leflunomide-
induced lung disease led to a review by the
regulatory authorities and the recommendation for an
educational update to medical practitioners.

Lung injury

Interstitial lung disease (including interstitial
pneumonitis and pulmonary fibrosis) has been

rarely reported (less than 0.38% of patients)

during treatment with leflunomide.* The two most
common symptoms of lung injury are shortness of
breath, particularly with exertion, and a dry cough.
Additional symptoms may include fever, fatigue

and generalised myalgia. The symptoms may occur
acutely during therapy or develop insidiously. The
onset of new or worsening of pre-existing respiratory
symptoms such as cough or dyspnoea should prompt
further investigation. Although lung injury has been
associated with both leflunomide and methotrexate
taken alone, the risk of interstitial pneumonitis
appears to be increased when the drugs are taken
concurrently.>”7

A multivariate analysis of more than 5000 Japanese
patients prescribed leflunomide identified pre-
existing interstitial pneumonitis, use of a loading
dose, cigarette smoking and low patient body weight
as significant risk factors for the development of
leflunomide-induced lung injury.®

*In 2010, ADRAC was replaced by the Advisory
Committee on the Safety of Medicines (ACSOM)

ARTICLE

When significant drug-related lung injury is suspected,
the drug should be stopped immediately and washout
treatment with cholestyramine is recommended.®
However, the evidence of its benefit is inconclusive

to date. High serum C-reactive protein, low serum
albumin, severe hypoxaemia and mechanical
ventilation indicate poor prognosis. Peripheral blood
lymphopenia often occurs in association with lung
injury and a sustained low lymphocyte count portends
a fatal outcome.*

Significant infections

Patients with rheumatoid arthritis have an increased
risk of morbidity and mortality related to infections.
This may occur due to the disease itself or as a result
of drugs used to control the disease.

In the controlled trials, respiratory infection (including
bronchitis and pneumonia) was observed in 15% of
patients treated with leflunomide over a six-month
period. Respiratory infections, especially upper
respiratory tract infections, are the most commonly
reported site of infection followed by urinary tract,
and skin or soft tissue infections. Over two-thirds of
infections were mild or moderate in severity, however,
serious infections (3.3 per 100 patient-years) including
pneumocystis pneumonia and tuberculosis have been
reported.”®

Rarely, some patients develop fulminant, and even
fatal, sepsis. The risk of severe infection is greatest in
patients with severe rheumatoid arthritis, or in those
receiving combination DMARD therapy or continuous
prior corticosteroid use (oral prednisone >5 mg/day).

As teriflunomide has a direct inhibitory effect on
proliferating T-lymphocytes, there is also a risk of new
or reactivated herpetic infections such as shingles and
oral or genital herpes simplex infection.

Hepatic dysfunction

Although leflunomide alone or in combination with
other DMARD:s is associated with elevations of liver
enzymes (alanine aminotransferase and aspartate
aminotransferase), most are less than two times the
upper limit of normal, are transient or resolve with
dose reduction. Rare cases of severe liver injury,
some with fatal outcome, have been reported. Most
cases occurred within six months and in patients with
multiple risk factors for hepatotoxicity.

Patients should be counselled to have no or
minimal alcohol (<3-4 standard drinks per week)
and should avoid binge drinking. Concurrent use of
other potentially hepatotoxic medications such as
methotrexate should be monitored, as should over-
the-counter, herbal and naturopathic medicines.
Caution should be advised with current or recent
hepatitis.

Full text free online at www.australianprescriber.com
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Neurological dysfunction

Up to 18% of patients with rheumatoid arthritis

report paraesthesia from entrapment neuropathy,

a mild distal symmetric predominantly sensory
neuropathy, mononeuritis multiplex or severe

sensory motor neuropathy. In addition, leflunomide-
induced peripheral neuropathy has been noted with
paraesthesia reported in 2.9%. Some data suggest
patients who discontinue within 30 days of symptoms
are more likely to improve or recover than patients
who continue the drug.

Cytopenia

Leflunomide can impair marrow function. The risk of
impairment is increased in older patients and when
leflunomide is combined with methotrexate. Regular
monitoring will identify problems promptly. Minor
depressions of white blood cells/neutrophils are
common but significant abnormalities are rare.

Hypertension

Leflunomide-related hypertension has been noted in
up to 10% of patients. It can aggravate pre-existing
hypertension or induce new-onset hypertension
within three months of therapy. Most experts consider
hypertension to be manageable during treatment with
either a maintained or reduced dose of leflunomide,
and by giving antihypertensive treatment.

Alopecia

Dose-dependent alopecia is a common transitory
adverse effect of leflunomide and occurs in
6-23% of patients. Hair loss is diffuse and often
mild to moderate. It seems prudent to reduce the
leflunomide dose.

Skin conditions

Pruritus and a variety of skin conditions have been
reported. These include a non-specific rash, isolated
pruritus, mucosal ulcers, Stevens-Johnson syndrome,
toxic epidermal necrolysis, lichenoid reaction,
cutaneous vasculitis, erythema multiforme and
subacute cutaneous lupus.

Gastrointestinal toxicity

Diarrhoea is the most common adverse effect,
occurring in 17% of trial patients. It is common when
loading doses of 100 mg/day for three days are given,
so Australian rheumatologists usually omit the loading
dose. The majority of cases resolve with time and can
be managed symptomatically. The exact mechanism
of leflunomide-induced diarrhoea is not known.

Monitoring leflunomide therapy

All patients prescribed leflunomide must be
monitored regularly during treatment. Current
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Australian practice follows British and American
recommendations of blood pressure check, full

blood count, urea and electrolyte tests, and liver
function assessment before starting treatment. If
blood pressure is greater than 140/90 mmHg on two
consecutive readings two weeks apart, hypertension
should be treated before starting leflunomide. During
therapy, full blood count and liver function should be
checked every month for the initial six months and

if stable, 2-3 monthly thereafter. If leflunomide is
co-prescribed with methotrexate or other potentially
hepatotoxic medication or an immunosuppressant,
monitoring should be monthly. After six months of
combination treatment, patients should be monitored
at least every 2-3 months thereafter. Guidelines for
managing adverse events associated with leflunomide
are listed in the Table.

Interaction with other medications

Caution should be exercised with drugs metabolised
via cytochrome P450 2C9, such as warfarin and
phenytoin. Leflunomide may reduce the metabolism
of warfarin, thereby increasing the INR and risk of
bleeding. Because of the active metabolite’s long
half-life, the effects of an interaction may persist for
2-4 weeks after stopping the drug. No significant
interactions between leflunomide and triphasic

oral contraceptives or cimetidine have been found.
Smoking increases leflunomide clearance and this
may be of particular relevance as several studies have
shown smoking adversely influences the severity of
rheumatoid arthritis.

Vaccination

Influenza and pneumococcal vaccinations are
recommended for patients before starting
leflunomide. Hepatitis B vaccination should be

given if risk factors are present and vaccination

has not previously been administered. No clinical

data are available on the efficacy and safety of live
vaccinations during leflunomide treatment. The US
Food and Drug Administration recommends not using
live vaccines during treatment and for at least six
months after ceasing therapy.

Pregnancy and lactation

As animal studies with leflunomide showed an
increase in teratogenicity and embryonic death,
leflunomide is contraindicated in pregnancy.
Conception should be excluded before commencing
leflunomide treatment. Because of the long half-life,
the sponsor advises ceasing leflunomide at least
two years before a planned pregnancy or to use a
washout procedure if inadvertent pregnancy occurs.
A prospective cohort study (1999-2009) showed
that 64 women with rheumatoid arthritis who were
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exposed to leflunomide during pregnancy had a
similar incidence of major infant abnormalities

(5.3% of infants) compared to 108 pregnant women
with rheumatoid arthritis not treated with leflunomide
(5.3% of infants) and 78 healthy pregnant women
(4.2% of infants). Similarly, no particular type of birth
defects was treatment related.” Breastfeeding is not
recommended with leflunomide.

Men taking leflunomide should avoid getting their
partner pregnant while taking leflunomide and for
up to 64 days after therapy (at least one cycle of
spermatogenesis).”?

Recommendations

Patients should be warned about the potential for
mild adverse effects with leflunomide. The possibility
of serious pulmonary, hepatic, haematological and

neurological adverse effects should also be discussed.

The necessity for regular blood monitoring should be
emphasised. Leflunomide should be ceased if there is
concern about possible adverse effects. <

Dr Kubler is Chair of the Editorial Executive Committee of
Australian Prescriber.

Table Managing adverse reactions to leflunomide

Adverse event

Action to be taken

Cytopenia

Minor depressions of white blood cells or neutrophils can be rechecked at

ARTICLE

SELF-TEST
QUESTIONS

True or false?

5. Concomitant
methotrexate, use

of a leflunomide
loading dose and low
body weight are risk
factors for lung injury
in patients receiving
leflunomide.

6. After stopping
leflunomide treatment,
the active metabolite
is cleared within two
weeks.

Answers on page 35

White cell count <3.5 x 10/L,
neutrophils <2.0 x 109/L or platelets
<150 x 10%/L

Aspartate aminotransferase/alanine
aminotransferase elevations

<2 times the upper limit of normal

2-3 times the upper limit of normal

>3 times the upper limit of normal

Rash or itch

Hair loss

Abnormal bruising or severe sore throat

Headache

Gastrointestinal upset (nausea,
diarrhoea)

Weight loss
New or increasing breathlessness or dry

cough

Hypertension

2-4 weeks. Cessation of leflunomide and washout with cholestyramine therapy
may be recommended, depending on the severity of the cytopenia or presence
of concurrent significant infection.

Withhold drug until discussion with rheumatologist

Ask patient about other potential hepatotoxin exposure such as recent alcohol
use

Observe patient and repeat liver function test within T month

If current dose is more than 10 mg/day, reduce to 10 mg/day and re-check
weekly until normalised

If enzymes are returning to normal, leave the patient on 10 mg/day

If they remain elevated, stop leflunomide and discuss with rheumatologist

Stop leflunomide and re-check within 3-7 days. If they are still high, withdraw
treatment and consider washout.

Consider dose reduction with or without antihistamines. If severe, stop and
consider washout.

Consider dose reduction. If severe, cease drug.

Check full blood count immediately and withhold drug until results are
available

If severe, consider dose reduction. If severe headaches persist, stop and
consider washout.

If loading dose has been used, give symptomatic treatment. If steady state has
been reached, give symptomatic treatment and consider dose reduction. If
symptoms are severe or persistent, stop and consider washout.

Monitor closely. If more than 10% weight loss with no other cause identified,
reduce dosage or stop and consider washout.

Consult with the specialist urgently. Consider stopping leflunomide
immediately and washout.

Maintain or reduce dose and give antihypertensive treatment
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New drugs

Aflibercept

Approved indication: neovascular age-related
macular degeneration

Eylea (Bayer)

single-use vials containing 40 mg/mL solution for
intravitreal injection

Australian Medicines Handbook Appendix A

Neovascular or ‘wet’ age-related macular
degeneration is the most severe form of the disease
(see Aust Prescr 2012;35:90-3). Although it only
accounts for 10% of all cases of age-related disease, it
is responsible for 90% of severe visual loss. It occurs
when abnormal blood vessels develop under the
macula and leak fluid and blood. This eventually leads
to scarring and permanent loss of central vision.

Vascular endothelial growth factor A (VEGF-A) is

a key mediator in neovascular age-related macular
degeneration. The standard VEGF inhibitor used in
this disease is ranibizumab, a monoclonal antibody
fragment (see Aust Prescr 2007;30:79-82). Aflibercept
is a fusion protein that blocks the binding of VEGF-A
to its receptors by acting as a soluble decoy receptor.
Aflibercept also blocks placental growth factor which
is thought to play a role in the disease.

Table Efficacy of aflibercept in the VIEW 1 and 2 clinical trials

Proportion of patients who lost fewer than

Treatment 15 letters of visual acuity
(52 weeks) VIEW 1 VIEW 2
Aflibercept 2 mg every month for 94.4% 95.4%
3 months then every 8 weeks

Aflibercept 2 mg every 4 weeks 95.1% 94.5%
Aflibercept 0.5 mg every 4 weeks 95.0% 95.3%
Ranibizumab 0.5 mg every 4 weeks 93.8% 94.9%

Values taken from the Australian Public Assessment Report (AusPAR)
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The approval of aflibercept is based on two 52-week
comparative trials with ranibizumab - VIEW 1and
VIEW 2. In summary, over 2400 patients were equally
randomised to one of four treatment regimens (see
Table). The primary outcome of the trials was the
percentage of patients who maintained their vision.
This was defined as losing less than 15 letters of
visual acuity on the chart used in the Early Treatment
Diabetic Retinopathy Study. The chart consists of

14 rows of 5 letters each. The efficacy of aflibercept

2 mg given by intravitreal injections at four or

eight week intervals and 0.5 mg monthly was

similar to monthly ranibizumab 0.5 mg (Table). The
recommended dose of aflibercept is 2 mg every eight
weeks following three initial monthly injections.

Adverse effects in the trials were mainly ophthalmic.
The most common were conjunctival haemorrhage
(24.7%), cataract (6.8%), eye pain (8.7%), vitreous
detachment (6%), vitreous floaters (5.9%) and
increased ocular pressure (5.2%). The incidence of
these events was similar with ranibizumab.

Although rare, endophthalmitis has been reported
after intravitreal injection with aflibercept so correct
aseptic technique should always be used. Aflibercept
is contraindicated in patients with ocular or periocular
infection or severe intraocular inflammation.

Although aflibercept has not been tested in pregnant
or lactating women, fetal abnormalities have occurred
in animals when it was given systemically. Aflibercept
is not recommended in pregnancy or lactation.

The safety and efficacy of aflibercept injected every
eight weeks (following three initial monthly injections)
for 12 months seems to be comparable to ranibizumab
injected every four weeks, so patients may prefer

it. Adverse effects were confined to the eye and
appeared to be related to the intravitreal injections.

manufacturer provided the product information
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Mifepristone

Approved indication: termination of pregnancy
Mifepristone Linepharma (MS Health)

200 mg tablets

Australian Medicines Handbook Appendix A

Mifepristone is an antiprogestogen which competes
with progesterone at its receptor. In pregnant
women mifepristone’s action on the uterus can
induce abortion. It causes dilatation of the cervix
and increases the sensitivity of the myometrium

to the action of prostaglandins. As not all women
will abort with mifepristone alone, they are given
the prostaglandin misoprostol 36-48 hours after
mifepristone.!

The recommended dose of mifepristone is a single
200 mg tablet. This is rapidly absorbed. Mifepristone
is metabolised by cytochrome P450 3A4, but no
interaction studies have been carried out. Some of
the metabolites may also act on the progesterone
receptor. The final half-life of mifepristone and its
metabolites may be up to 90 hours, with most of the
dose being excreted in the faeces. Due to a lack of
data, mifepristone is not recommended for women
with renal failure or hepatic impairment. As the

drug has some action on glucocorticoid receptors,
adrenal failure is a contraindication. Patients taking
corticosteroids, including inhaled corticosteroids, may
need to increase their dose.

As mifepristone was first developed in the 1980s, it
has been studied in several different regimens and in
different stages of pregnancy. A systematic review

of medical methods of abortion in the first trimester
found that, in combination with a prostaglandin, the
200 mg dose of mifepristone was as effective as a
600 mg dose.? In one trial 89.3% of 792 pregnant
women, with a menstrual delay of 35 days or less, had
a complete abortion after taking mifepristone 200 mg
followed by oral misoprostol. The median time to
abortion was 51 hours after taking mifepristone.3

Beyond the first trimester, mifepristone can be used
to prepare for termination of pregnancy, for medical
reasons, with prostaglandins. A systematic review

of medical methods of second trimester abortion
concluded that mifepristone with misoprostol had the
highest efficacy.* As the efficacy of the combination
declines with gestational age?, up to 30% of women
may still need surgical evacuation when the drugs are
used after the first trimester.

Although mifepristone has only recently been
registered in Australia, it has been used for early
medical abortion. An observational study involving

13 345 women used a regimen of oral mifepristone
200 mg followed 24-48 hours later by buccal
misoprostol 800 microgram (gestational age <63 days).
The method only failed in 3.5% of patients, with 2.9%
needing surgical evacuation and 0.6% continuing the
pregnancy.®

The combination of mifepristone and misoprostol
commonly causes nausea, vomiting and diarrhoea.
Vaginal bleeding is to be expected, but this can be
prolonged. In the Australian study the incidence of
haemorrhage requiring transfusion was approximately
0.1%.> The method is not recommended in women
with anaemia. Infection is another potential
complication of abortion and one woman died in

the Australian study.® It is therefore important that
women are advised what symptoms to expect and
that they are followed up to ensure the abortion is
complete and uncomplicated. If the method fails and
the woman decides to continue with the pregnancy
there is uncertainty about the effects of the drugs on
the surviving fetus.

Ectopic pregnancy is a contraindication to
mifepristone. If the woman has become pregnant
despite having an intrauterine contraceptive device,
the device should be removed before mifepristone is
used.

In the Australian study most of the women reported
medium or heavy bleeding and moderate or severe
pain. However, 78% said they would choose the same
method again.® There is limited evidence comparing
medical versus surgical abortion. In a randomised
trial involving 122 women who were 13-20 weeks
pregnant, pain was rated as moderate to severe by
43% of those who had mifepristone and misoprostol
and 23% of those who had surgery. While the women
were equally satisfied with their care, only 53% would
choose medical abortion again, whereas 100% of the
surgical group would choose surgery again.®

Although it has taken a long time for mifepristone to
be approved in Australia, it has been used in parts

of Europe for over 20 years. It adds to the options
available when abortion is being considered. While
the Australian study showed mifepristone with
misoprostol is generally safe for outpatient treatment
in early pregnancy, the method will not be suitable for
all women. Some will present after the limit of 49 days
gestation given in the Australian product information.
If mifepristone and misoprostol are used, access to
emergency care and follow-up are essential.

manufacturer provided the product information

Full text free online at www.australianprescriber.com
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Some of the views
expressed in the
following notes on newly
approved products
should be regarded as
tentative, as there may
be limited published data
and little experience in
Australia of their safety
or efficacy. However,
the Editorial Executive
Committee believes
that comments made
in good faith at an early
stage may still be of
value. As a result of
fuller experience, initial
comments may need
to be modified. The
Committee is prepared
to do this. Before new
drugs are prescribed,
the Committee believes
it is important that full
information is obtained
from the manufacturer’s
approved product
information, a drug
information centre or
some other appropriate
source.
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Teriflunomide

Approved indication: multiple sclerosis
Aubagio (Sanofi-aventis)

14 mg film-coated tablets

Australian Medicines Handbook section 16.5

The inflammatory demyelination of multiple sclerosis
is thought to be the result of an autoimmune disorder.
In recent years drugs which alter the immune system
have been used to try and prevent the progression of
disability. Immunomodulating drugs such as interferon
beta and glatiramer have to be injected, but an oral
drug, fingolimod, was marketed in 2011. Teriflunomide
is another oral drug for relapsing forms of multiple
sclerosis. It is the active metabolite of leflunomide, an
immunosuppressant used in rheumatoid arthritis.

Teriflunomide is taken once a day. It takes
approximately three months for the plasma
concentration to reach a steady state. Most of the
drug is excreted unchanged in faeces, but some
metabolites are excreted in the urine. The median
half-life of the drug is 18-19 days.

The main trial of teriflunomide involved 1088 adults,
aged under 55 years, who had had relapsing multiple
sclerosis for a mean of 8.7 years. They were
randomised to take teriflunomide 7 mg, 14 mg or

a placebo for 108 weeks (796 patients completed

the study). Both doses of teriflunomide significantly
reduced the relapse rate. The increase in the number
and size of lesions seen with MRI was significantly less
with teriflunomide.!

Adverse events were common in all three treatment
groups. These led to treatment being stopped by
9.8% of the patients taking teriflunomide 7 mg, 10.9%
of those taking 14 mg and 8.1% of the placebo group.

Full text free online at www.australianprescriber.com
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Nausea, diarrhoea and thinning of the hair were more
frequent with teriflunomide than with placebo.

Leflunomide is known to be associated with liver
failure, so patients taking teriflunomide need
frequent monitoring of liver function. In the clinical
trial 12-14% of patients had increased concentrations
of alanine aminotransferase (ALT).'In the USA,
teriflunomide is not recommended for patients who
have ALT concentrations more than twice the upper
limit of normal. As it may take up to two years for
teriflunomide to be eliminated, patients who develop
liver problems will need to be treated with charcoal
and cholestyramine to speed up elimination.

This elimination procedure is also recommended
for women trying to conceive. Animal studies have
found that teriflunomide is teratogenic, so reliable
contraception is essential.

Teriflunomide can reduce the white blood cell count
which could increase the risk of infection. Patients
should be screened for tuberculosis before treatment
and live vaccines are not recommended. There is an
interaction with warfarin which reduces the INR.

In the trial, blood pressure increased in 5-5.4% of the
patients given teriflunomide, compared with 3.1% of
the placebo group.! Hyperkalaemia, acute renal failure
and peripheral neuropathy also occur.

Some of the adverse effects are predictable because
of teriflunomide’s relationship with leflunomide. Like
leflunomide, it could potentially cause interstitial lung
disease and serious skin reactions.

Most patients will have adverse events, but not all
will benefit. During the trial approximately 54-57%
of the patients taking teriflunomide were relapse
free, compared with 46% of the placebo group.
The 31% relative reduction in the rate of relapse
only equates to a difference of 0.17 in the annual
relapse rate (placebo 0.54 vs teriflunomide 0.37).
Disability progressed in 20-27% of the patients,
with no significant difference between placebo and
teriflunomide 7 mg (27.3% vs 21.7%). Treatment had
no significant impact on the patients’ fatigue.’

Although it is difficult to compare studies, the
annualised relapse rate with fingolimod was 0.16-0.18
(placebo 0.4), a relative reduction of 54-60%.2

While the drugs have a modest effect on relapses,
this benefit has to be balanced against the need for
regular monitoring and the risk of serious adverse
reactions.

manufacturer provided additional useful
information
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The Transparency score () is explained in 'New
drugs: T-score for transparency’, Aust Prescr
2011;34:26-7.

* At the time the comment was prepared, information
about this drug was available on the website of the
Food and Drug Administration in the USA
(www.fda.gov).

t At the time the comment was prepared, a scientific
discussion about this drug was available on the
website of the European Medicines Agency
(www.ema.europa.eu).

A At the time the comment was prepared, information
about this drug was available on the website of the
Therapeutic Goods Administration
(www.tga.gov.au/industry/pm-auspar.htm)
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