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adult dose of paracetamol regularly (1 g four times a day). While 

non-steroidal anti-inflammatory drugs (NSAIDs) also have a role 

in this setting, they are not preferred as first line due to the risk of 

adverse effects. Patients should remain active and be scheduled 

for review in 1–2 weeks. If this simple approach is delivered well, 

patients can recover remarkably quickly. An Australian study 

conducted in primary care showed that 50% of patients who 

received this approach were pain-free within two weeks.14 

Unfortunately most people with acute back pain do not get 

this care. A survey of Australians self-managing their low 

back pain revealed that the majority were not taking adequate 

doses of the over-the-counter medicines they were using. For 

example, 82% of those taking paracetamol were under-dosing.3 

Another Australian survey of patients managed in primary care 

revealed that only 21% received advice and only 18% received 

paracetamol. Instead, the analgesics provided were typically 

NSAIDs (37%) and opioids (20%).4

Review after one week

If the patient has followed the simple management approach 

there should be a marked improvement in their back pain when 

they are reviewed after a week. If not, first check that they have 

been taking the medicines correctly and check that a serious 

disease has not been missed. If patients do not get adequate 

relief with first-line care then stronger analgesics and physical 

therapies should be considered. 

Second-line care
If paracetamol provides insufficient pain relief the next option 

would be to consider an NSAID or a combination analgesic, 

such as paracetamol with a therapeutic dose of codeine.6 If 

these provide insufficient relief then a stronger opioid could be 

tried.6 Stepping up the analgesic ladder certainly increases the 

chance of adverse effects but interestingly in the case of back 

pain there is little direct evidence of greater effectiveness or 

improved outcome.6 

Some patients may prefer non-pharmaceutical options. There is 

some evidence to support the use of hot packs or wraps which 

can be bought from a pharmacy and are a relatively cheap 

option that the patient can use to self-manage their pain. There 

is conflicting evidence for the efficacy of spinal manipulative 

therapy.7

Managing persistent non-specific back pain
Back pain is considered to be persistent if it lasts longer than six 

weeks. Investigations may be indicated at this stage (Table 1). 

Drug therapy
The self-care and pharmacotherapy options are similar for 

acute and persistent back pain. Patients with persistent back 

pain should be encouraged to be physically active and to carry 

on with normal activities as much as possible. The role of 

analgesics is to manage pain so that people can stay physically 

active. They should only be used in the short term, during 

recurrences or periods of symptom exacerbation, as there is 

limited information on their long-term effectiveness and safety.5 

Physical therapies
A wide range of physical therapies are offered for persistent  

back pain. However, only structured exercise programs,  

acupuncture and spinal manipulative therapy have evidence  

of effectiveness.5,6 Massage and yoga were endorsed as  

effective in the US guideline,6 but this was based on a very small 

Box 1

Management of acute non-specific low back pain (up to 
six weeks duration)

First-line care

■■ Advice

■■ Simple analgesic e.g. paracetamol 1 g four times a day 

■■ Review in 1–2 weeks

Second-line care

■■ Increased analgesia e.g. non-steroidal anti-inflammatory 

drugs, paracetamol with therapeutic doses of codeine 

(taking account of individual risk of adverse effects and 

patient preferences)

■■ Spinal manipulative therapy

■■ Hot packs, heat wraps

Do not order imaging. Avoid bed rest.

Box 2

Advice for acute non-specific low back pain 13

■■ Reassure that there is no evidence of serious damage or 

disease

■■ Avoid labelling as injury, disc trouble, degeneration or 

wear and tear

■■ Reassure about good natural history, providing you stay 

active, but with accurate information about recurrent 

symptoms and how to deal with them

■■ Advise the use of simple safe treatments to control 

symptoms

■■ Encourage staying active, continuing daily activities as 

normally as possible, and staying at work. This gives 

the most rapid and complete recovery and less risk of 

recurrent problems.

■■ Avoid saying 'let pain be your guide'

■■ Encourage taking responsibility for their own continued 

management
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number of trials and other guidelines have not endorsed these 

treatments as effective.5,15 Each of these physical therapies is 

delivered as a course of treatment, a typical program being 

approximately 12 treatments over 6–12 weeks. 

Exercise
Exercise should probably be the first choice of treatment 

because it complements the principle that people with persistent 

back pain should be physically active and involved in their 

management. In contrast, treatments such as acupuncture, 

massage and spinal manipulative therapy are passive and the 

patient plays no role in therapy. Another argument in favour 

of exercise is that it is likely to provide health benefits beyond 

managing back pain, for example, in terms of cardiovascular 

and bone health. 

Simply advising patients to exercise is unlikely to be effective. 

Exercise programs are more likely to be effective if they are 

supervised, individually designed, high dose and include 

strengthening and stretching components.16 There are many 

different forms of exercise and there is no reason to expect that 

one approach would be superior to another. It is best to ask the 

patient which form they would prefer. The best exercise for a 

patient is the one they continue with. 

Interdisciplinary rehabilitation
Interdisciplinary rehabilitation involves a team of healthcare 

professionals from different clinical backgrounds working 

collaboratively with the patient to improve the patient's ability to 

manage their pain, become more physically active and improve 

their social and vocational participation. In many cases the 

patient's family, rehabilitation provider or employer is involved 

in the rehabilitation. These programs are quite expensive but 

are a good option for the more seriously disabled, distressed or 

medication-reliant patient and for those with long-term pain that 

has not responded to simple approaches. 

Effective programs are intensive. For example, programs may be 

offered 9 am–5 pm Monday to Friday for an initial phase of three 

weeks, followed by a four-week structured home or work phase 

concluding with a final half-day review at two and six months.  

Preventing back pain
Advising patients on how to prevent back pain is difficult 

because there has been surprisingly little research in this area. 

Considering the available risk studies and trials of prevention 

strategies, a sensible list might be: 

■■ be physically active

■■ maintain a healthy weight

■■ enjoy life and work

■■ use your back wisely.

A limitation of the list is that only exercise has been shown to 

prevent back pain in randomised controlled trials.17 The other 

factors are justified by observational studies of risk factors 

for back pain. It is worth emphasising that using the back is 

important for back health. Probably, it is only excessive or 

repeated loading that predisposes to back pain. Cochrane 

reviews have found that lumbar supports,18 insoles19 and 

training and lifting equipment20 are ineffective, so there seems 

little point recommending these to patients. 

The role of surgery
Surgery has a limited role in the management of low back 

pain. Discectomy has been shown to be effective in patients 

with radiculopathy due to a herniated lumbar disc, and 

decompressive surgery is suitable for patients with spinal 

stenosis.21 As both conditions may improve on their own, a trial 

of conservative management should be offered first. Patients 

should be advised that discectomy for radiculopathy provides 

more rapid relief of pain, however the long-term outcomes are 

similar to those for conservative care.22 

For patients with degenerative disc disease with presumed 

discogenic back pain, the surgical options include fusion and 

artificial disc replacement. Both the UK5 and US21 guidelines 

noted that fusion is no more effective than interdisciplinary 

rehabilitation. The UK guideline suggests that referral 

for surgery be reserved for those who do not respond to 

interdisciplinary rehabilitation.5 The US guideline reported that 

presently there are insufficient long-term data to judge the 

benefits and harms of artificial disc replacement, and did not 

recommend the treatment.21

Conclusion
Low back pain is common in adults and contributes significantly 

to morbidity. The clinical assessment should include a triage 

approach to identify the small number of patients with serious 

disease. Management should begin with advice and simple 

analgesics. More complex treatments are reserved for those 

who do not respond. 
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Self-test questions
The following statements are either true or false  

(answers on page 159)

1.	 The recommended first-line care for acute low back 

pain is advice, simple analgesics and review after one 

week. 

2.	 Acute low back pain that has not resolved within one 

week requires referral for MRI or CT scan to establish 

the cause of the pain.
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Anaphylaxis wallchart

For copies of the laminated A3 sized wallchart  

'Anaphylaxis: emergency management for health 

professionals', contact the Australian Prescriber office on  

02 6202 3100 or info@australianprescriber.com

Clinical features
Any acute onset of hypotension or 
bronchospasm or upper airway obstruction 
where anaphylaxis is considered possible, 
even if typical skin features are not present 

OR
Any acute onset illness with 
typical skin features (urticarial 
rash or erythema/flushing,  
and/or angioedema)

PLUS
Involvement of respiratory and/or 
cardiovascular and/or persistent 
severe gastrointestinal symptoms

1 Immediate action
•	 Remove allergen (if still present) 
•	 Call for assistance
•	 Lay patient flat. Do not allow them to stand or walk. If breathing is difficult allow them to sit.

  

2 Give INTRAMUSCULAR ADRENALINE into mid-lateral thigh without delay 
Adrenaline Dose Chart (1:1000 ampoules containing 1 mg adrenaline per 1 mL)

Age (years) Weight (kg) Adrenaline volume 1:1000
Autoinjectors

An adrenaline autoinjector (EpiPen or Anapen)  
may be used instead of an adrenaline ampoule  
and syringe

For children 10–20 kg (aged ~1–5 years) EpiPen 
Junior or Anapen Junior should be used

Instructions are on device label

<1 5–10 0.05–0.1 mL
1–2 10 0.1 mL
2–3 15 0.15 mL
4–6 20 0.2 mL
7–10 30 0.3 mL
10–12 40 0.4 mL

>12 and adult >50 0.5 mL

Repeat doses every 5 minutes as needed 
If multiple doses required or a severe reaction, consider adrenaline infusion if skills and equipment available (see section 5)

3 Call ambulance to transport patient if required

4 Supportive management 
When skills and equipment available:
•	 Monitor pulse, blood pressure, respiratory rate, pulse oximetry 
•	 Give high flow oxygen and airway support if needed
•	 Obtain intravenous access in adults and in hypotensive children
•	 If hypotensive, give intravenous normal saline (20 mL/kg rapidly) and consider additional wide bore intravenous access

For Additional measures see below

5 Additional measures
Adrenaline infusion
If inadequate response or deterioration, start an intravenous adrenaline infusion as follows:  
Give only in liaison with an emergency medicine/critical care specialist. Phone ……………………………………………………………………………………….…  
•	 Mix 1 mL of 1:1000 adrenaline in 1000 mL of normal saline
•	 Start infusion at ~5 mL/kg/hour (~0.1 microgram/kg/minute) 
•	 Titrate rate according to response 
•	 Monitor continuously

CAUTION – Intravenous boluses of adrenaline are not recommended due to the risk of cardiac arrhythmia

If adrenaline infusion is ineffective or unavailable, consider:  

For upper airway obstruction
•	 Nebulised adrenaline (5 mL i.e. 5 ampoules of 1:1000)
•	 Consider intubation if skills and equipment are available

For persistent hypotension/shock
•	 Give normal saline (maximum 50 mL/kg in the first 30 min) 
•	 In patients with cardiogenic shock (especially if taking beta blockers) consider an intravenous glucagon bolus of 1–2 mg in adults (in children:  

20–30 microgram/kg up to 1 mg). This may be repeated or followed by an infusion of 1–2 mg/hour in adults.
•	 In adults, selective vasoconstrictors metaraminol (2–10 mg) or vasopressin (10–40 units) only after advice from an emergency medicine/critical care 

specialist

For persistent wheeze
•	 Bronchodilators: Salbutamol 8–12 puffs of 100 microgram using a spacer or 5 mg salbutamol by nebuliser
•	 Oral prednisolone 1 mg/kg (maximum 50 mg) or intravenous hydrocortisone 5 mg/kg (maximum 200 mg) 

6 Observation 
Prolonged and biphasic reactions may occur 
Observe patient for at least 4 hours after last dose of 
adrenaline 
Observe longer (overnight) if patient: 
•	 had a severe reaction (hypotension or hypoxia) or 
•	 required repeated doses of adrenaline or
•	 has a history of asthma or protracted anaphylaxis or
•	 has other concomitant illness or
•	 lives alone or is remote from medical care

7 Follow-up treatment 
Antihistamines 

Antihistamines have no role in treating respiratory or cardiovascular symptoms of 
anaphylaxis. Oral non-sedating antihistamines may be given to treat itch and urticaria. 
Injectable promethazine should not be used in anaphylaxis as it can worsen hypotension 
and cause muscle necrosis.

Corticosteroids 
The role of corticosteroids is unknown. It is reasonable to prescribe a 2-day course of oral 
steroid (e.g. prednisolone 1 mg/kg, maximum 50 mg daily) to reduce the risk of symptom 
recurrence after a severe reaction or a reaction with marked or persistent wheeze. 

Adrenaline autoinjector 
Prescribe an autoinjector, pending specialist review. Train the patient in autoinjector use 
and give them an ASCIA Action Plan for Anaphylaxis (see Australasian Society of Clinical 
Immunology and Allergy website www.allergy.org.au) 

Allergy specialist referral
Refer patients with anaphylaxis for specialist review

Published as an insert to Australian Prescriber August 2011, Vol 34 No. 4, and available at www.australianprescriber.com with Vol. 34 No. 4, August 2011.
Endorsed by the Australasian Society of Clinical Immunology and Allergy, the Royal Australasian College of Physicians, the Royal Australian College of General 
Practitioners, the Australasian College for Emergency Medicine, the Royal Australian and New Zealand College of Radiologists, the Internal Medicine Society of 
Australia and New Zealand, and the Australian Dental Association. 
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Cautions with codeine
Joel Iedema, Clinical pharmacology fellow, Royal Brisbane and Women's Hospital, 
Brisbane

Summary

Codeine is a weak opioid analgesic. It has to be 
converted to morphine, but there is significant 
inter-individual variation in its pharmacokinetics 
which results in variable effectiveness. Codeine's 
efficacy in clinical trials is generally modest and 
while its adverse events are usually mild, serious 
adverse events, including death, have occurred. 
Tolerance and drug dependence can occur. There is 
a risk of toxicity especially if combination products 
containing codeine and other drugs are misused. 
Treatment with simple analgesics, or other opioids 
if required, provides a more predictable response.

Key words: analgesia, opioids, pharmacogenetics, 

pharmacokinetics.

(Aust Prescr 2011;34:133–5)

Introduction
Codeine is a widely available analgesic in both prescription and 

over-the-counter preparations in Australia. It is often combined 

with paracetamol or a non-steroidal anti-inflammatory drug 

(NSAID). Codeine is generally perceived as a safe and effective 

analgesic, however there have been calls to withdraw codeine 

from the market.1 

Pharmacokinetics and pharmacogenetics
Codeine has low affinity and low intrinsic activity at the opioid  

receptor which is responsible for most of the analgesic effect.  

It therefore requires conversion to morphine by endogenous  

enzymes, principally cytochrome P450 2D6, to have an analgesic 

effect. There is significant inter-individual variability in the 

activity of this enzyme. These genetic variations affect the rate at 

which people convert the prodrug to morphine. 

Slow metabolisers are unable to convert enough codeine to 

produce the morphine concentrations needed for an analgesic 

response. These patients may experience some of the adverse 

effects of codeine,2 particularly if the dose is increased to try 

and improve the response. However, some adverse effects 

such as constipation may be mediated through morphine 

(similar in mechanism to the analgesic effect), suggesting that 

slow metabolisers are less prone to these effects.3 Ultrafast 

metabolisers may be at risk of opioid toxicity, including  

life-threatening respiratory depression, because of the 

augmented metabolism of codeine to morphine. The prevalence 

of both slow and ultrafast CYP2D6 metabolism in the population 

varies (approximately 2–20%), differing significantly with ethnic 

background (Table 1).4 While it is possible to screen for CYP2D6 

polymorphisms prospectively (at least in some countries), this is 

unlikely to be a cost- or time-efficient strategy.

Drugs which inhibit CYP2D6, including many antidepressants 

such as paroxetine, sertraline and citalopram, may reduce the 

efficacy of codeine. Enzyme inducers, such as phenytoin, may 

augment the effect. In addition to the CYP2D6 variations, other 

genetic variants affecting morphine metabolism, blood–brain 

barrier transit and opioid receptor kinetics may also have 

significant effects on an individual's response to codeine.1

Efficacy and place in therapy
The World Health Organization places codeine as a 'step 2' 

(weak opioid) on its pain ladder. Published in 1990, this was 

originally a guideline for the treatment of cancer pain, but 

has often been extrapolated to other painful conditions. Other 

organisations, however, have been much less convinced of the 

role of codeine in therapy. Therapeutic Guidelines: Analgesic 

states that codeine's 'place in therapy is uncertain' and 

highlights that it has a limited role in palliative care.2

There is great heterogeneity in the clinical trials involving  

codeine, with marked differences in patient enrolment, type  

of pain, dose of codeine and the comparative drugs used. In  

general, the efficacy of codeine in clinical trials is disappointing.  

In a meta-analysis, codeine, as a single drug for postoperative  

pain, did not provide adequate analgesia (defined as a 50%  

pain relief over 4–6 hours) in a large proportion of patients  

(response rate 26% for codeine 60 mg vs 17% for placebo). 

Table 1

Prevalence rates of CYP2D6 polymorphisms by  
ethnicity 4

Ethnicity Slow 

metabolisers

Ultra-fast 

metabolisers

Western European 8–10% 1–4%

Southern European 7–10%

African 0–20% 5–30%

Eastern Asian 0–1%

Arabian Up to 20%
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The response rate was worse in dental procedures than with 

other surgical procedures. Codeine performed unfavourably 

compared with simple analgesics such as paracetamol and 

NSAIDs.5 When combined with paracetamol, codeine appeared 

more clinically useful. However, the additional effect of codeine, 

compared with the same dose of paracetamol alone, was 

modest, with a further 10–15% of patients achieving adequate 

analgesia.6 A meta-analysis of opioids for osteoarthritis of the 

knee or hip found that the modest benefits of codeine were 

outweighed by adverse events.7

Many of the preparations available in Australia contain less 

codeine than the doses studied in most clinical trials (generally 

60 mg codeine). It is questionable if these low-dose codeine 

combination products (containing 8–15 mg codeine per tablet) 

provide meaningful analgesia over simple non-opioid analgesics 

alone.8 

Adverse effects
The common adverse effects of codeine, which include nausea, 

vomiting, constipation, drowsiness and dizziness, become 

more likely with higher or repeated doses. Constipation can be 

particularly problematic with larger doses and codeine is best 

avoided after bowel surgery. Medication overuse headaches 

are a concern in people using codeine-containing medications 

regularly (more than 10 days per month). While the risk of 

developing medication overuse headache with codeine is 

unknown (given multiple confounding factors in observational 

studies), combination analgesics and opioids (such as codeine) 

are likely to have a significantly higher risk than simple analgesics 

such as paracetamol or NSAIDs.9,10 Less well appreciated, but 

seen in some epidemiological studies, is the small but significant 

risk of falls, fractures and even motor vehicle accidents.11-13 

At higher doses, or in ultrafast metabolisers, life-threatening 

respiratory depression can occur especially when codeine is 

combined with other respiratory depressant drugs, such as 

benzodiazepines.  

Breastfeeding
Attention was raised to the potential harms of codeine during 

breastfeeding after the death of a neonate whose mother had 

been prescribed codeine postpartum. Very high concentrations 

of morphine in the deceased baby's blood were attributed to 

the mother being a CYP2D6 ultrafast metaboliser.14,15 The US 

Food and Drug Administration issued a letter outlining the 

need for caution and close monitoring if prescribing codeine to 

breastfeeding women.15 The Australian Medicines Handbook 

advises avoiding codeine in breastfeeding women.16

Children
Due to their developing physiology and body composition, 

infants and young children have an increased susceptibility 

to the adverse effects of opioids. Pharmacogenetic variants 

were identified as a causal factor in the death and anoxic brain 

injury of two young children given codeine for analgesia after 

tonsillectomy. Several countries have set minimum ages for 

codeine use, however the age they set varies considerably 

given the lack of clarity as to when the risk diminishes.1 

Some children's hospitals have removed codeine from their 

formularies.1 The UK Medicines and Healthcare Products 

Regulatory Agency advises that codeine-containing preparations 

for cough should not be used by people less than 18 years old, 

as the risks outweigh the benefits.17 

Elderly
Older people have an increased susceptibility to opioids. They 

may also be taking interacting drugs. Pharmacogenetic variability 

can have a considerable impact on adverse effects such as 

sedation, confusion, falls and injury. While combination products 

containing codeine are often considered safe, a cohort study 

found the risk of injury was higher in older people using these 

products than in those taking other opioids or sedating drugs.13

Drug dependence and codeine abuse
Although considered a weak opioid, codeine, like all opioids, is 

associated with the problems of tolerance and drug dependence 

with long-term use. Codeine abuse is also of concern 

particularly with combination products, as it frequently results in 

exposure to supratherapeutic doses of paracetamol or NSAIDs. 

Deaths and serious morbidity, such as liver toxicity and gastric 

haemorrhage, have been reported.18

Access to codeine within Australia is inconsistent. Codeine 30 mg 

tablets are classified Schedule 8 (drugs with potential for abuse or 

addiction), whereas the same dose combined with paracetamol is 

classified Schedule 4 (drugs available with prescription). A large 

number of lower-dose combination preparations are available 

without prescription. Codeine dependence and subsequent abuse 

has been reported to occur in people who had initially used  

over-the-counter products for painful conditions.18 

Conclusion
Codeine's use as an analgesic is confounded by variable 

pharmacokinetics that make its efficacy and safety difficult to 

predict in an individual. 

The limited efficacy seen in clinical trials, even at higher doses, 

is disappointing and raises questions as to the value of the 

low-dose combination preparations available in Australia. In 

many instances where a combination containing codeine has 

been prescribed, treatment with paracetamol or an NSAID may 

have been just as effective. In cases where there is a genuine 

need for stronger analgesia, treatment with a low dose of the 

active metabolite morphine (or one of the synthetic alternatives) 

provides a more predictable response.

While codeine's adverse effects are generally troublesome 

rather than serious, there are reports of serious adverse events 

and fatalities. The potential for drug dependence and misuse, 

resulting in toxicity from the paracetamol or NSAIDs used 
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in combination products, also raises concerns regarding the 

availability of codeine in the community. As with any medicine, 

due care should be taken in recommending or prescribing this 

drug. In other words, take caution with codeine.
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Self-test questions
The following statements are either true or false  

(answers on page 159)

3.	 Patients who are ultrafast metabolisers of codeine need 

higher doses to obtain satisfactory analgesia.

4.	 The dose of codeine found in over-the-counter 

products is too low to cause drug dependence.

Dental notes 
Prepared by Michael McCullough, Chair, 
Therapeutics Committee, Australian Dental 
Association

Cautions with codeine
Patients who present with profound dental pain often do not 

require prescribed analgesics if they are treated promptly 

by a dentist. In the vast majority of presentations, the dental 

treatment will manage the patients' pain. Nevertheless, 

although the prescription of an analgesic for ongoing pain 

management is often not required, professional advice about 

the most appropriate and effective over-the-counter medicine to 

use is a professional courtesy we should offer to our patients. 

The considerable inter-individual variation in the effectiveness  

of codeine, combined with its rare but potentially serious  

adverse events, suggests that codeine for dental pain should be  

avoided. Patients with ongoing pain who are able to use a 

non-steroidal anti-inflammatory drug, such as ibuprofen, are 

likely to have more predictable control of their pain. The pain 

management strategies outlined in Therapeutic Guidelines: Oral 

and dental1 provide clear advice to help patients manage their 

pain or their expected pain, following dental treatment.

The warning 'take caution with codeine' should resound in 

the dental setting, particularly with patients who specifically 

request opioid drugs as an alternative to adequate dental 

treatment.  
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Medicines labelling 
Daniel Lalor, Project manager, Medication Safety, Clinical Excellence Commission, 
Sydney

Summary

The design and content of labels on medicines 
can have a significant impact on the quality and 
safety of medicines use. Labels must clearly 
identify a particular product and provide sufficient 
information to allow people to make safe and 
informed decisions about its use. Some advances 
have been made in the regulation of medicines 
labelling in Australia, however problems related 
to poorly designed labels and packaging still 
exist. Improving labelling by applying knowledge 
from other fields can support the quality use of 
medicines.

Key words: drug information, drug regulation.

(Aust Prescr 2011;34:136–8)

Introduction

From their most basic function of identifying a product, through 

to providing information about its use, medicines labels are 

crucial to the safe and effective use of prescription and non-

prescription medicines. Medicines can only provide optimal 

patient outcomes if used as intended. If the end user is unable 

to identify a product or to understand the instructions for its 

use, the effort made in developing and manufacturing it, and in 

correct diagnosis and appropriate prescription of evidence-based 

treatment, is in vain. Much is known about which information is 

important and how it should be presented on the label in order 

to maximise its effectiveness. The challenge is for regulators, 

researchers, health professionals and the pharmaceutical 

industry to work together to ensure medicines labels support the 

quality use of medicines and prevent harm to patients.

Current regulatory requirements

The content of medicines labels is dictated by the Therapeutic 

Goods Administration (TGA) through its labelling order, 

Therapeutic Goods Order 69 (TGO 69)1 and its amendments, as 

well as other legislation such as the Competition and Consumer 

Act 2010. These documents set minimum standards to which a 

product sponsor must adhere when developing a product label. 

By dictating that such information as the medicine's name, 

batch and expiry date, dose, quantity and form are present on 

the label, the TGA aims to ensure that the information required

to facilitate the quality use of medicines is included. TGO 69 

also specifies standards such as the minimum height of text 

and warning statements that must be included for various 

medicines. However, the way in which this information is 

presented, including prominence or position of key information, 

is not specified and this can have a considerable impact on the 

utility of the label.

The TGA recognises the limitations of TGO 69 and has 

produced companion guidance documents such as 'Best 

practice guideline on prescription medicine labelling'.2 The TGA 

also requires adherence to industry codes of practice such as 

those related to the labelling of non-prescription medicines.3

Product confusion

The primary role of a label is to ensure that the medicine is 

clearly and easily identifiable by health professionals and 

consumers. Confusion between products that have similar 

names, labels or packaging is acknowledged as a major 

cause of error by health professionals supplying medicines 

to patients.4 This confusion can happen in any part of the 

medicines management pathway and is a significant risk to 

patient safety in hospitals, managed care facilities and in the 

community. These errors often result in the patient receiving 

the wrong medicine, or the wrong strength of the intended 

medicine. The patient may suffer from omission of the intended 

therapy or from the adverse effects of the unintended therapy. 

Depending on the medicines involved, these outcomes can 

range from minor to catastrophic.5,6 

Such problems have recently been highlighted with Coversyl 

(perindopril) and Coumadin (warfarin) products. Similarities in 

the labelling of these two products have resulted in a number 

of significant errors where patients have been unintentionally 

exposed to warfarin. The risk posed by the similarity between 

these packages has been significant enough to bring about a 

change to the labelling and packaging of Coversyl.7

This particular example also highlights risks associated 

with products that have similar looking or sounding names. 

Premarket product assessment should be used as an 

opportunity to identify potentially similar and confusable 

medicine names. Where similarity is seen to be an acceptable 

risk and names are approved, proposed product labelling 

should be given additional scrutiny to ensure it reduces, rather 

than compounds, the risk of confusion. 
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considerably improved.16 Various design techniques, such as 

the use of particular fonts,14 judicious application of colour17 

and the layout of information,18 can also be used to produce 

labels that are more easily read and identified. These principles 

can be equally applied to both manufacturers' labels and those 

produced by healthcare professionals. The National Patient 

Safety Agency, in collaboration with the Helen Hamlyn Centre of 

the Royal College of Art in the United Kingdom, has produced a 

series of guides to the construction of medicines labelling and 

packaging.19-21 These guides apply human factor principles, and 

information and graphic design principles to provide advice to 

the industry and healthcare professionals.

A typographic technique known as 'tall man lettering' has also 

been recommended as a tool for highlighting the differences in 

similar names (for example fluOXETine and fluVOXAMine).22 

Presenting similar drug names in a novel format may act as 

a warning about the risk of confusion associated with these 

products and help prevent product selection errors by health 

professionals.22,23 Tall man lettering was recommended by the 

Food and Drug Administration in the USA for 16 products with 

confusable names. 

Conclusion
The labelling and packaging of medicines can have a 

considerable impact on their use. Labels must facilitate 

ready identification of medicines by health professionals 

and patients alike. This must include easy identification 

of the active ingredient. Labels, whether produced by the 

manufacturer or applied by health professionals, must give 

patients enough information to use the medicine correctly and 

must be constructed in such a way as to provide easy access 

to this information. Knowledge from the fields of graphic 

design and human factors and ergonomics can be used to 

assist in developing labels and packaging that are distinct and 

easily identifiable, reducing the risks associated with product 

confusion and product selection errors. Simple measures, 

such as increasing the prominence of the generic name and 

standardising its position on the label, may also improve patient 

safety by reducing the risks of inadvertent duplication of therapy.

Application of sound information design principles can 

significantly improve the effectiveness of the label. Researchers, 

health professionals, manufacturers and the TGA must work 

together to increase the application of these principles to 

enhance the quality use of medicines. 

References
1.	 General requirements for labels for medicines. Therapeutic 

Goods Act 1989, Therapeutic Goods Order No 69. 1989.

2.	 Best practice guideline on prescription medicine labelling: 
Therapeutic Goods Administration. 2008 Nov.  
www.tga.gov.au/industry/labelling-pm-best-practice.htm 
[cited 2011 Sep 9]

Identifying the active ingredient
The design of medicines labels impacts on the consumer's 

ability to identify their medicines. With the increasing use of 

generic medicines and patients switching between multiple 

brands of the same medicine8 there is increased potential for 

patients to be confused about their therapy and inadvertently 

take multiple products with the same active ingredient.9 This 

is particularly important considering the medicine's generic 

name is typically far less prominent and in a much smaller 

font size than the brand name on the product label. Consumer 

groups strongly advocate for greater prominence of the generic 

name on product labelling as a mechanism to facilitate product 

identification and reduce the opportunity for error.10

Understanding instructions 
Research into the effectiveness of labels shows that people have 

difficulty in both finding and interpreting the information on 

the labels of over-the-counter11,12 and prescription medicines.13 

Manufacturers and healthcare practitioners may both provide 

information that is not easily understood by consumers. Much of 

the information required by TGO 69, such as warning statements, 

is often disregarded or not well understood by consumers.14 

Language that is commonly used by doctors and pharmacists 

to provide instruction on prescription medicines use is often 

misinterpreted.15 Statements such as 'take two tablets twice 

daily' are only correctly interpreted by 71% of consumers with 

adequate literacy skills and by as few as 33% of consumers with 

literacy problems.15 These problems can be partially overcome 

through use of explicit instructions such as 'take two tablets in 

the morning and take two tablets in the evening'. Ambiguous  

and unclear instructions such as 'use as directed' are not 

adequate and should never be used. 

Developing better labels
Introducing outcomes-based standards for the labelling 

of non-prescription medicines in Australia has been an 

advancement for the quality use of medicines.3 This outcomes-

based approach to regulation does not dictate label content, 

appearance or design, but rather outlines what information 

a consumer must be able to readily and easily extract from 

the label. Outcomes-based standards are governed by an 

industry code of practice for non-prescription medicines. These 

standards are used in addition to the minimum standards set 

by the TGA and dictate that all labelling of non-prescription 

medicines must enable consumers to: 

■■ locate and read the product name (including the ingredients) 

■■ locate and read the quantity contained within the pack

■■ identify what the product is used for and the circumstances 

under which it should and should not be used. 

By applying sound design principles to the layout and 

composition of medicines labelling, their usability has been 

http://www.comlaw.gov.au/Details/F2009C00264
http://www.comlaw.gov.au/Details/F2009C00264
file:///\\server-cbr\apshared\Articles%20in%20progress\Lalor%20D%20-%20Medicines%20labelling\www.tga.gov.au\industry\labelling-pm-best-practice.htm


138 | Volume 34 | NUMBER 5 | OCTOBER 2011 www.austral ianprescriber.com

3.	 Labelling code of practice – designing usable non-prescription  
medicine labels for consumers. Communication Research 
Institute of Australia; 2004.  
www.communication.org.au/http/medicine_labelling_code_
of_practice.pdf [cited 2011 Sep 9]

4.	 Berman A. Reducing medication errors through naming, 
labeling, and packaging. J Med Syst 2004;28:9-29.

5.	 Dunlop C. Medicinal mishap. Atropt–Azopt substitution.  
Aust Prescr 2009;32:138-9.

6.	 Phillips MS, Williams RL. Improving the safety of 
neuromuscular blocking agents: a statement from the USP 
Safe Medication Use Expert Committee.  
Am J Health Syst Pharm 2006;63:139-42.

7.	 Medicines Safety Update. Coversyl and Coumadin: new 
packaging to reduce potential for dispensing errors.  
Aust Prescr 2011;34:48.  
www.australianprescriber.com/magazine/34/2/46/8 [cited 
2011 Sep 9] 

8.	O rtiz M, Simons LA, Calcino G. Generic substitution on 
commonly used medications: Australia-wide experience, 
2007-2008. Med J Aust 2010;192:370-3.

9.	 McLachlan AJ. Generic medicines literacy – minimising the 
potential for patient confusion. Med J Aust 2010;192:368-9.

10.	 Equal prominence of active ingredient and proprietary 
names on labels for prescription medicines. Consumers 
Health Forum of Australia; 2009.  
www.chf.org.au/pdfs/sub/sub-518-names-labels-prescription-
meds.pdf [cited 2011 Sep 9]

11.	 Drake C. Human factors: A vital component in product 
development and launch. Int J Med Market 2002;3:7-19.

12.	 Roumie CL, Griffin MR. Over-the-counter analgesics in 
older adults – a call for improved labelling and consumer 
education. Drugs Aging 2004;21:485-98.

13.	 Davis TC, Wolf M, Bass PF, Thompson J, Tilson H, 
Neuberger M, et al. Literacy and misunderstanding 
prescription drug labels. Ann Intern Med 2006;145:887-94.

14.	 Shrank W, Avorn J, Rolon C, Shekelle P. Effect of content 
and format of prescription drug labels on readability, 
understanding, and medication use: a systematic review. 
Ann Pharmacother 2007;41:783-801.

15.	 Davis TC, Federman AD, Bass PF, Jackson RH,  
Middlebrooks M, Parker RM, et al. Improving patient 
understanding of prescription drug label instructions.  
J Gen Intern Med 2009;24:57-62.

16.	 Tyers A. Performance based design. IDJ 2008;16:202-15.

17.	 Hellier E, Tucker M, Kenny N, Rowntree A, Edworthy J. 
Merits of using color and shape differentiation to improve 
the speed and accuracy of drug strength identification on 
over-the-counter medicines by laypeople. J Patient Saf 
2010;6:158-64.

18.	 Garnerin P, Perneger T, Chopard P, Arès M, Baalbaki R, 
Bonnabry P, et al. Drug selection errors in relation to labels: 
a simulation study. Anaesthesia 2007;62:1090-4.

19.	 Design for patient safety: A guide to the graphic design of  
medication packaging. 2nd ed. London: National Patient 
Safety Agency; 2007.  
www.nrls.npsa.nhs.uk/resources/?EntryId45=63053 [cited 
2011 Sep 9]

20.	 Design for patient safety: A guide to the design of dispensed 
medicines. London: National Patient Safety Agency; 2007.  
www.nrls.npsa.nhs.uk/resources/?EntryId45=59829 [cited 
2011 Sep 9]

21.	 Design for patient safety: A guide to labelling and packaging 
of injectable medicines. London: National Patient Safety 
Agency; 2008.  
www.nrls.npsa.nhs.uk/resources/?entryid45=59831 [cited 
2011 Sep 9]

22.	 Filik R, Purdy K, Gale A, Gerrett D. Drug name confusion: 
evaluating the effectiveness of capital ('Tall Man') letters 
using eye movement data. Soc Sci Med 2004;59:2597-601.

23.	 Filik R, Purdy K, Gale A, Gerrett D. Labeling of medicines 
and patient safety: evaluating methods of reducing drug 
name confusion. Hum Factors 2006;48:39-47.

Further reading
Consumers Health Forum of Australia. Community quality use of 
medicines and diagnostics project. Achieving best practice in the 
packaging and labelling of medicines: Report from the National 
Consumer Workshop; 2011.

Mr Lalor has received unconditional grants from Roche, DBL 

and Amgen, all administered through independent third parties.

Patient stories about labelling 
For examples of consumer experiences with medicines 

labelling, see this article at www.australianprescriber.com  

in Vol. 34 No. 5  

(www.australianprescriber.com/magazine/34/5/136/8)
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Antiplatelet drugs, anticoagulants and elective 
surgery
Eileen Merriman, Haematology research fellow, Monash Medical Centre and Huyen 
Tran, Consultant haematologist, Monash Medical Centre and The Alfred Hospital, and 
Senior lecturer, Australian Centre for Blood Diseases, Monash University

Summary

There is an increased risk of bleeding when 
patients taking anticoagulant or antiplatelet 
drugs require surgery. This risk must be balanced 
against the risk of harm if treatment is stopped. 
For many minor procedures aspirin or warfarin 
can be continued. Patients having non-cardiac 
surgery may be able to continue aspirin, but 
clopidogrel should be stopped unless there is a 
high risk of thrombosis. Patients taking warfarin 
may require bridging anticoagulation around the 
time of major surgery. This involves replacing the 
warfarin with unfractionated or low molecular 
weight heparin. Consultation with a cardiologist 
is particularly recommended if a patient with a 
coronary stent requires surgery.

Key words: aspirin, clopidogrel, heparin, warfarin.

(Aust Prescr 2011;34:139–43)

Introduction

A growing number of patients are taking oral anticoagulant 

or antiplatelet drugs for primary or secondary prevention of 

arterial or venous thrombosis. The perioperative management 

of anticoagulation in these patients at the time of elective 

surgery is contentious yet important. It involves balancing the 

risks of arterial or venous thromboembolism (such as ischaemic 

stroke, myocardial infarction, pulmonary embolism or deep vein 

thrombosis) if the drug is stopped, against the risk of bleeding if 

the anticoagulant or antiplatelet drug is continued.

Antiplatelet therapy

Aspirin irreversibly inhibits platelet function via the acetylation 

of cyclo-oxygenase-1. Clopidogrel, a thienopyridine, selectively 

inhibits adenosine diphosphate-induced platelet aggregation.1 

The effect of both drugs lasts for the lifespan of the platelet 

(approximately 7–10 days). Although it seems logical to stop 

either drug 7–10 days before an elective procedure, platelet 

function is only one of the many important mechanisms of 

coagulation necessary for adequate haemostasis. Aspirin can be 

continued for most procedures but whether or not clopidogrel 

can be safely continued depends on the risk of recurrent 

thrombosis versus bleeding.

Risk of perioperative bleeding 
Clinical studies have shown that patients who have taken 

aspirin preoperatively have an increased risk of postoperative 

bleeding after cardiac and non-cardiac surgery. Use of aspirin 

within seven days of coronary artery bypass grafting has 

been associated with increased blood loss and the need for 

re-operation, but this does not increase mortality.1 However, 

another study showed that aspirin use in the five days before 

coronary artery bypass grafting was associated with a lower 

risk of postoperative mortality, without a concomitant increase 

in re-operation for bleeding or the need for blood transfusion.2 

This applied to a range of aspirin doses, 100 mg to 975 mg daily. 

It is generally considered safe to continue aspirin throughout the 

perioperative period, for both cardiac and non-cardiac surgery, 

unless there is a significant bleeding risk (Fig. 1).

The use of clopidogrel throughout the perioperative period is 

more controversial. Some studies have shown an increased 

risk of major bleeding with the use of clopidogrel within five 

days of coronary artery bypass grafting.3 While recognising the 

increased risk of bleeding complications after coronary artery 

bypass grafting, some experts recommend a more tailored 

approach depending on individual risk with respect to ischaemic 

complications and bleeding.4 For percutaneous coronary 

intervention, pretreatment with clopidogrel is recommended 

before and throughout the perioperative period.

Patients with coronary stents in situ have a high thrombotic risk 

if antiplatelet drug therapy is interrupted. Elective non-cardiac 

surgery should therefore be avoided after stent placement when 

patients are most prone to thrombosis. This is during the first 

six weeks for bare metal stents, and during the first 12 months 

for drug-eluting stents.5

For patients without coronary stents who are not at high risk 

of cardiac events, clopidogrel can be ceased 5–7 days before 

surgery.5 It is often routine clinical practice to consult the 

patient's cardiologist before stopping the drug. Clopidogrel 

should be resumed following the procedure as soon as there is 

adequate haemostasis, usually the morning after surgery.

Fig. 1 shows a suggested perioperative management strategy.



140 | Volume 34 | NUMBER 5 | OCTOBER 2011 www.austral ianprescriber.com

Warfarin

The most common indications for oral anticoagulant therapy 

are atrial fibrillation, the presence of a mechanical heart valve, 

and venous thromboembolism. Warfarin is the most common 

oral anticoagulant prescribed for the treatment and prophylaxis 

of venous or arterial thromboembolism in Australia. The mean 

half-life of warfarin activity is approximately 40 hours and 

the anticoagulant effect lasts 2–5 days. For most patients, the 

therapeutic target for the international normalised ratio (INR) 

range is 2.0–3.0. For patients with a mechanical heart valve, the 

recommended INR range is 2.5–3.5.

When considering how to manage patients on warfarin who 

require surgery, it is helpful to weigh up the risk of bleeding 

versus the risk of thromboembolism (Table 1). This requires 

consideration of:

■■ indication for anticoagulation

■■ history of any thrombotic events 

■■ type of surgery and its associated risks of bleeding and 

thromboembolism, particularly with respect to postoperative 

venous thromboembolism.

The patient's management is guided by the risk of 

thromboembolism (Fig. 2). The options include:

■■ if low risk, stop warfarin five days before surgery (that is, 

missing four doses before the day of surgery) to allow the 

INR to drop to less than 1.5, then resume it on the evening of 

the procedure if there is no evidence of bleeding

■■ if high risk, stop warfarin and start heparin (unfractionated 

heparin infusion or low molecular weight heparin) before 

and after the surgery, during the period when the INR is 

below the therapeutic range. This option is referred to as 

'bridging' anticoagulation. Heparin is usually started on the 

third morning after the last dose of warfarin when the INR 

becomes subtherapeutic.

Stopping heparin preoperatively 

For patients who receive bridging anticoagulation with 

therapeutic doses of low molecular weight heparin, the last 

dose should be administered at least 24 hours before the 

procedure. There is evidence suggesting that there will be a 

residual anticoagulant effect if low molecular weight heparin is 

given too close to the time of the procedure.6 It is recommended 

Fig. 1

Perioperative management of patients receiving aspirin and/or clopidogrel

* Except neurosurgery

† For patients with a bare metal coronary stent requiring surgery within six weeks of insertion, or with a drug-eluting stent 

requiring surgery within 12 months of stent placement, it is recommended that aspirin and clopidogrel be continued in the 

perioperative period. Discussion with cardiologist is recommended.

‡ Discussion with cardiologist is recommended
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7 days before  

surgery unless  
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Table 1

Patient risk stratification for perioperative arterial or venous thromboembolism

High risk13 Any mechanical heart valve

Atrial fibrillation with CHADS2* score >2 or history of stroke or transient ischaemic attack or rheumatic valvular 

heart disease

Recent venous thromboembolism (within 3 months)

Recurrent venous thromboembolism receiving long-term anticoagulation

Low risk Atrial fibrillation with CHADS2 score of ≤2 and no history of stroke or transient ischaemic attack

Single venous thromboembolism occurring >3 months ago and with no other risk factors

* CHADS2 score for non-valvular atrial fibrillation

Congestive heart failure, past or current	 (1 point)

Hypertension	 (1 point)

Age ≥ 75 years	 (1 point)

Diabetes	 (1 point)

Stroke (ischaemic), transient ischaemic attack or thromboembolism	 (2 points)

Fig. 2

Perioperative management of patients receiving warfarin for atrial fibrillation, venous thromboembolism or mechanical 
heart valves

Warfarin can be resumed on the evening of the procedure. LMWH or UFH can be 

resumed 12–72 hours following the procedure, depending on the type of surgery. 

The initial dose will vary from prophylactic dose (for example enoxaparin 40 mg 

daily) to therapeutic dose (for example enoxaparin 1 mg/kg twice daily) depending 

on the risk of thrombosis. 

LMWH	 Low molecular weight heparin	 UFH	 Unfractionated heparin

LowHigh

Bridge with therapeutic 
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Last LMWH dose to be 
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before surgery, stop UFH 

infusion 4–6 hours prior.

Prophylactic 

dose LMWH or 

no bridging

Pre-surgery or procedure

Post-surgery or procedure

Assess risk of thromboembolism
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that the last preoperative dose be half the usual total daily 

dose.5 For unfractionated heparin, it is recommended that the 

infusion be stopped 4–6 hours before the procedure.  

Resuming heparin postoperatively 
The factors that affect the risk of postoperative bleeding include 

the timing of the anticoagulant dose after surgery, the dose of 

anticoagulant and the type of surgery along with its associated 

bleeding risk.5,7,8 The following recommendations take all of 

these factors into consideration:

■■ warfarin can be resumed on the evening of the procedure 

(regardless of whether the procedure is performed in the 

morning or afternoon), at the usual maintenance dose (no 

loading dose)

■■ low molecular weight heparin or unfractionated heparin 

can be resumed 12–24 hours following the procedure for 

minor surgery. For major surgery, the first dose should be 

24–72 hours post surgery.9 The initial dose will vary from the 

prophylactic dose (for example, enoxaparin 40 mg daily) to 

the therapeutic dose (for example, enoxaparin 1 mg/kg twice 

daily) depending on the risk of thrombosis, and the risk of 

bleeding. This needs to be individualised for each patient.

Epidural or spinal anaesthesia
In patients receiving bridging anticoagulation with heparin, the 

last dose of low molecular weight heparin should be given  

24 hours before, and unfractionated heparin should be stopped 

four to six hours before the insertion or removal of the epidural 

or spinal needle. The procedure should be performed by an 

experienced anaesthetist. It is preferable to not give therapeutic 

doses of low molecular weight heparin with catheter in situ 

and to wait at least one hour after removing the catheter before 

recommencing intravenous unfractionated heparin.

Dental, dermatological or ophthalmological 
procedures
It is usually safe to continue aspirin around the time of the 

procedure. However, clopidogrel should be stopped 5–7 days 

before the procedure unless the patient has had a recent stent 

insertion.5 

Warfarin can usually be continued in patients having minor 

dental procedures (single or multiple tooth extraction and 

root canal procedures), minor dermatological procedures 

(including excisions of skin lesions) and minor ophthalmological 

procedures (including cataract extraction). Dentists can consider 

co-administration of an antifibrinolytic drug such as tranexamic 

mouth wash.10,11

Endoscopy
For patients having elective gastroscopy or colonoscopy, 

the recommendations as for dental, dermatological and 

ophthalmological procedures can apply. However if the patient 

requires a biopsy, then follow the recommendations for patients 

undergoing general surgery.

Other anticoagulant drugs
There are an increasing number of patients participating in 

clinical trials that evaluate the efficacy and safety of other oral 

anticoagulants such as rivaroxaban and dabigatran for the 

treatment and prevention of venous and arterial thrombosis. 

Rivaroxaban, a direct factor Xa inhibitor, has a half-life of 

4–9 hours. Dabigatran has a longer half-life of 14–17 hours.12 

Bridging anticoagulation with a heparin can be used if indicated. 

This can be started 24 hours after the last dose of rivaroxaban 

or dabigatran.

Conclusion
The perioperative management of patients taking oral 

anticoagulant or antiplatelet drugs for primary or secondary 

prevention of arterial or venous thrombosis is a common and 

important problem. One must balance the risks of primary or 

recurrent thromboembolism if these drugs are stopped, against 

the risk of bleeding if these drugs are continued. For minor 

procedures, antiplatelet and oral anticoagulant drugs can usually 

be continued. For other elective cardiac and non-cardiac surgery, 

aspirin can be continued during the perioperative period. 

Clopidogrel should usually be withheld for non-cardiac surgery 

unless the patient is at high risk of cardiac events, and in this 

case the management should be individualised and discussed 

with a cardiologist. Warfarin and other oral anticoagulants 

should be stopped according to their half-lives and bridging 

anticoagulation with a heparin introduced as indicated.  
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Antiplatelet drugs, anticoagulants and elective 
surgery

There can be a small increase in bleeding and bruising after 

tooth extraction, deep scaling, implant placement or minor 

soft tissue surgery in patients taking anticoagulants. However, 

the traditional approach of 'ceasing all blood thinners' before 

dental treatment has been challenged and overturned in 

the last decade. Practitioners should consider that 'a stroke 

is a catastrophic event, whereas bleeding from the mouth, 

although messy and troublesome, can be easily managed by 

local means'.1 Current recommendations are that, provided 

anticoagulation is within the therapeutic range, anticoagulants 

should not be ceased and instead local measures are applied to 

stop bleeding. 

The current guidelines were published in the Australian 

Dental Association's News Bulletin in November 2007. These 

guidelines were reviewed by the National Heart Foundation and  

the Australasian Haemostasis and Thrombosis Society. These  

guidelines clearly outline a dental management plan for patients  

taking antiplatelet and anticoagulant drugs. Non-invasive  

treatment may be preferred over surgical options and in the first  

three months after a cardiovascular event or procedure, only  

emergency dental treatment should be provided. Routine dental  

extractions and minor soft tissue surgery may be performed  

using local measures such as resorbable haemostatic materials  

and resorbable sutures. Tranexamic mouthwash does not  

affect systemic clotting in patients taking clopidogrel. A 

patient needing extensive oral surgery, or who has unstable 

cardiovascular problems, is best referred to an oral and 

maxillofacial surgeon who will work in collaboration with the 

patient's cardiologist.

Reference
1.	O ral and Dental Expert Group. Dental management of 

patients taking medications. In: Therapeutic guidelines: oral 
and dental. Version 1. Melbourne: Therapeutic Guidelines 
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Summary

Mesothelioma is a malignant tumour of pleura 
and other serosal tissues. It arises many years 
after asbestos exposure. There is currently no 
highly effective therapy and the median survival 
is approximately 10–12 months from diagnosis. 
Most patients cannot be treated surgically due to 
the advanced stage of the disease at diagnosis 
or are unfit for radical surgery. New antifolate 
drugs (pemetrexed or raltitrexed) in combination 
with platinum are associated with longer median 
survival than platinum alone, an increase which 
averages about three months. Radiation therapy 
is limited by its toxicity to the underlying lung, 
but newer field and dose planning methods are 
under investigation. Mesothelioma presents 
major challenges for the palliative management 
of dyspnoea, pain, and cancer cachexia syndrome. 

Key words: antifolate, cisplatin, pemetrexed.

(Aust Prescr 2011;34:144–7)

Introduction
Mesothelioma is an aggressive tumour of serosal surfaces, 

most commonly the pleura, associated with exposure to 

asbestos often many years previously. In Australian men the 

age standardised incidence of mesothelioma rose from 2.3 new 

cases per 100 000 population in 1982 to 5.4 in 2007. The peak 

incidence is predicted to occur within the next decade and the 

2011 Australian caseload is estimated to be 990 new cases. 

Mesothelioma is resistant to classical anticancer treatments 

with a median survival from diagnosis of approximately 10–12 

months. Highly effective therapy for the disease remains elusive.

Surgical treatment
The role of surgery alone in mesothelioma is debatable. Non-

randomised studies of radical trimodality treatment (extrapleural 

pneumonectomy, chemotherapy and radiotherapy) report median 

survival rates of 9.4 to 27.5 months. Extended survival is more 

likely in those with complete resections, epithelial histology, and 

without involvement of extrapleural nodes. This management 

approach may be suitable for highly selected patients with good 

functional status who have Stage 1 or 2 epithelioid tumour 

subtypes and can be treated in a centre with specific surgical 

expertise, but it is generally unsuitable for the majority of patients. 

Key trials underpinning current 'standard' 
chemotherapy
Establishing a 'standard' active chemotherapy for mesothelioma 

has been difficult. There are few randomised trials, they involve 

small numbers of patients and the response to treatment is 

difficult to measure. There is difficulty comparing trial results 

because patients have different stages of disease and different 

histopathology subtypes. Response rates greater than 15% 

(based on tumour dimensions) have been reported for several 

single drugs including gemcitabine, platinum, vinorelbine, 

several anthracyclines (such as doxorubicin), and several 

antifolate drugs (such as pemetrexed).1 Platinum-containing 

combinations generally produced higher response rates than 

single drug therapy, for example cisplatin plus gemcitabine 

response rates ranged from 15% to 48% in three non-

randomised trials. However, there are few direct randomised 

comparisons of single drugs versus combinations.

There is only one randomised trial of chemotherapy versus  

no chemotherapy. This multicentre trial was initially designed  

with two older chemotherapy regimens – either four cycles of  

mitomycin, vinblastine and cisplatin or weekly vinorelbine for  

12 weeks. Because of slow recruitment of patients these regimens  

were combined in a post hoc analysis of the primary outcome of 

overall survival and compared with active symptom control. A 

total of 409 patients were randomised. The median survival with 

chemotherapy (8.5 months) was not significantly different from 

that with active symptom control (7.6 months), and there was 

no evidence of a difference in quality of life.2 Active symptom 

control was as recommended by the British Thoracic Society 

at the time and did not include chemotherapy, however 15% of 

patients in the active symptom control arm and 14% of those 

in the chemotherapy arms received chemotherapy other than 

the protocol chemotherapy. The relative lack of effectiveness of 

platinum based chemotherapy may have been affected by the 

limited dose and duration of treatment in this trial.

Antifolate combinations
A randomised single-blind study of 456 patients found an 
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improved response rate (41% vs 16.7%) and a longer median 

survival in those treated with cisplatin plus pemetrexed 

(12.1 months) versus cisplatin alone (9.3 months). Both 

haematological (grade 3/4) and non-laboratory toxicity were 

significantly more frequent in the combination arm than in 

the cisplatin only arm (anaemia 5% vs 0%, neutropenia 28% 

vs 2.3%, thrombocytopenia 6% vs 0%, vomiting 13% vs 3%, 

diarrhoea 4% vs 0%, dehydration 4% vs 0.5%, and stomatitis 4% 

vs 0%). Supplements of vitamin B12 and folic acid reduced the 

haematologic toxicity of pemetrexed/cisplatin including rates 

of febrile neutropenia and infection, and non-haematological 

toxicity including nausea and vomiting without reducing the 

efficacy of the combination.3 Superior pain, dyspnoea, and 

fatigue scores, as well as stabilisation of global quality of life 

and activity level scores were subsequently reported for patients 

on the combination arm of this study. A similarly designed 

study of platinum with raltitrexed (a specific inhibitor of 

thymidilate synthase) also showed a similar survival advantage 

for the combination compared with cisplatin alone, as well as 

no deterioration in health related quality of life over time in 

either arm.4  

Although there is no published randomised study of single drug  

platinum versus no chemotherapy, it is assumed that platinum 

alone is either active or at least not detrimental. These studies 

showing a survival benefit and improved quality of life for patients 

treated with antifolates plus platinum over platinum alone, 

underpin the Australian approval of pemetrexed in combination 

with platinum as first-line chemotherapy for mesothelioma.

Further experience with antifolates in mesothelioma was gained 

in expanded access programs in the USA and Europe. These 

non-randomised studies report that median survival for patients 

given platinum with pemetrexed is longer than with pemetrexed 

alone in both first- and second-line settings. However, there is 

a possible bias that fitter patients may have been selected for 

combination chemotherapy rather than pemetrexed alone.5

Combination regimen

For patients with good performance status and adequate 

end-organ function, the standard treatment in Australia is 

pemetrexed 500 mg/m2 as a 10-minute intravenous infusion 

followed by cisplatin 75 mg/m2 over two hours on day one of 

21-day cycles. Pharmaceutical costs are approximately  

$19 000 for six cycles of treatment. Patients must take folic 

acid 350–1000 microgram daily (usually 500 microgram) and 

be given vitamin B12 1000 microgram intramuscularly seven 

days before the start of treatment repeated nine-weekly during 

treatment to reduce haematological and non-haematological 

toxicity. Dexamethasone is given for three days starting the day 

before pemetrexed therapy to reduce the risk of skin rash.

A single small randomised study of chemotherapy given 

immediately after diagnosis or delayed until symptoms 

progressed showed that the duration of controlled symptoms 

and survival were longer in patients receiving immediate 

treatment.6 Although the difference of four months in median 

survival was not statistically significant, it suggests that there is 

no advantage in delaying treatment. 

There is a lack of data concerning optimal duration of treatment –  

patients in the single-blind study received 1–12 cycles, with 

a median of six.3 Treatment is usually given for a total of six 

cycles or ceased earlier if the patient develops progressive 

disease or unacceptable toxicity. Carboplatin may be substituted 

for cisplatin in patients with mild to moderately impaired renal 

function (response rates were similar to the cisplatin-based 

combination).7 The International Expanded Access program 

also included carboplatin.8 Platinum drugs and pemetrexed are 

contraindicated in severe renal insufficiency.

Second-line and maintenance treatment
To date there is one randomised study of treatment after 

failure of first-line chemotherapy. Second-line treatment with 

pemetrexed was associated with prolonged progression-free 

survival compared with best supportive care (median 3.6 

months vs 1.5 months),9 however few patients had received 

pemetrexed in their first-line chemotherapy. Although there 

was no significant increase in the primary endpoint of overall 

survival in the pemetrexed arm, this may have been affected by 

the higher proportion of patients in the best supportive care arm 

who received post-discontinuation chemotherapy (including 

pemetrexed in some cases). Several phase II studies have been 

reported, but do not support recommendation of a particular 

treatment. For maintenance treatment, a randomised phase II 

trial is studying pemetrexed versus observation in patients with 

stable disease after first-line treatment. 

Clinical trials of targeted treatments
The presence of growth factor receptors in mesothelioma has 

prompted research into targeted therapies.

Epithelial growth factor receptor tyrosine 
kinase inhibitors
Epithelial growth factor receptor (EGFR) is often overexpressed 

in mesothelioma. However, phase II trials of the EGFR tyrosine 

kinase inhibitors erlotinib and gefitinib have not reported 

objective responses.

Vascular endothelial growth factor inhibitors
Vascular endothelial growth factor (VEGF) is an autocrine 

growth factor which induces new blood vessel formation. High 

concentrations of VEGF are associated with a poorer prognosis 

in mesothelioma. In phase II trials the antiangiogenic drugs 

bevacizumab, sorafenib and sunitinib have been relatively well 

tolerated, but have produced generally low response rates.10 

There was no advantage when bevacizumab was added to 

cisplatin and gemcitabine.11 A randomised phase II/III trial 
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(IFCT-GFPC-0701) of cisplatin and pemetrexed with or without 

bevacizumab as first-line treatment reported superior outcomes 

for the bevacizumab arm12 and so recruitment will continue to 

complete the phase III trial.

Histone deacetylase inhibitors
Histone deacetylase inhibitors, such as sodium valproate, 

activate transcription of genes involved in apoptosis, cell 

proliferation and angiogenesis. Trials of sodium valproate in 

patients with progressive disease found some biological activity. 

Numerous newer drugs in this class are in testing including a 

phase III trial of vorinostat.

Ranpirnase
Ranpirnase is a ribonuclease which disrupts protein translation. 

It showed disease modifying activity by stabilising progressive 

disease, but a phase III trial of adding ranpirnase to adriamycin 

showed no overall survival advantage.

Proteasome inhibitors
The transcription factor NF-κΒ regulates proteins associated 

with evasion of apoptosis. Proteasome inhibitors interfere with 

degradation of inhibitor-κB, and so restore apoptosis. Two 

phase II studies of bortezomib are in progress.

Mammalian target of rapamycin inhibitors
Loss of a tumour suppressor in mesothelioma activates the 

mammalian target of rapamycin (mTOR), a serine threonine 

kinase. This enzyme is highly expressed in mesothelioma, 

providing a rationale for evaluation of mTOR inhibitors such as 

rapamycin itself (sirolimus) and analogues temsirolimus and 

everolimus (currently in phase II trial).

Imatinib
Signalling by platelet derived growth factor receptor promotes 

mesothelioma growth. Imatinib mesylate, an inhibitor of the 

enzyme associated with this receptor, was ineffective as a single 

drug, but increased tumour xenograft uptake of other anticancer 

drugs by its effect on tumour endothelium. There is now a 

phase II trial of gemcitabine plus imatinib.

Vascular disrupting drugs
These drugs target the established tumour vasculature causing 

tumour ischaemia and necrosis. They include small molecules 

of two classes – flavonoids and tubulin binding drugs. A trial of 

a tubulin binding drug BNC105P in mesothelioma is registered 

with the Australasian Lung Cancer Trials Group and is currently 

enrolling patients in multiple centres (the B2P2M2 trial).

Thalidomide
Thalidomide has anti-angiogenesis and other complex 

antitumour activity. There is a collaborative Dutch and 

Australian trial which is studying pemetrexed-based 

chemotherapy with or without maintenance thalidomide.

Novel first-line drugs
Mesothelin is a cytoplasmic membrane glycoprotein involved 

in cell adhesion and is proposed as a diagnostic and treatment 

response biomarker for mesothelioma. An anti-mesothelin 

monoclonal antibody Morab-009 (amatuximab) is in phase II  

trial. Also being studied are an anti-mesothelin antibody 

conjugated with pseudomonas exotoxin A, and a mesothelin 

vaccine designed to elicit an antibody dependent cytotoxicity 

response against mesothelin expressing tumour cells.

Palliative management
Effective palliative management of mesothelioma often requires 

multiple interventions to alleviate symptoms of dyspnoea due 

to recurrent pleural effusion or lung encasement, pain due to 

parietal pleural irritation or intercostal nerve compression or 

invasion, and anorexia cachexia syndrome. An excellent review 

of palliative care for mesothelioma13 and randomised trials of 

palliative interventions are available to guide the management 

of common problems, including several studies of pleural 

drain site irradiation,14 pleurodesis versus partial pleurectomy, 

and thoracoscopic versus closed pleurodesis. New methods 

for managing repetitive drainage of recurring effusions in 

ambulatory patients using tunnelled pleural catheter systems 

are also available.

Regular medical follow-up with assessment of physical, 

psychological and social problems and action to address these 

is fundamental to effective management. Patients with thoracic 

pain due to mesothelioma require treatment with sustained 

release opioids and other analgesics with regular review of 

dosage, effectiveness, and pre-emptive management of adverse 

effects, particularly nausea, vomiting and constipation. Several 

studies report effective pain relief in over 50% of patients treated 

with radiation therapy.15 When pain is not readily relieved 

referral to a specialist pain management service is advisable. 

Advanced pain relief measures, including adjuvant treatment 

for neuropathic pain, nerve blocks, neurolytic procedures and 

epidural delivery of opioids and anaesthetics, can provide 

effective pain management. Glucocorticoids may be beneficial 

for anorexia and cachexia. 

Recognition and management of depression is essential and 

an important element of good palliative care is identification 

of various sources of social and psychological stress, which 

can include those encountered in applying for compensation. 

Fortunately for Australians occupationally exposed to asbestos, 

this process has been simplified by previous litigation. 

Engagement of specialist oncology and palliative care services, 

medical social worker, psychologist and other specialists is 

frequently needed to help patients cope with symptoms of 

mesothelioma.
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Future
The goal of establishing highly effective therapy for 

mesothelioma remains elusive, but multiple promising avenues 

towards this goal are opening. Personalised therapeutic 

approaches under investigation in mesothelioma include use 

of the ERCC1 gene as a predictor of poor response to platinum 

therapies and elevated thymidilate synthase as a predictor 

of reduced pemetrexed activity. One study found varying 

levels of in vitro chemoresistance in 168 cell lines generated 

from resected tumours.16 If this information predicts clinical 

response, it may help in future to identify the most effective 

treatment with the least amount of toxicity for an individual 

patient. 

Conclusion
There is no cure for malignant mesothelioma. Radical 

treatments remain unproven by randomised controlled clinical 

trial, and only a minority of patients are eligible for such 

therapy. Although platinum with antifolate chemotherapy is 

effective in prolonging survival and improves quality of life, it 

is not without toxicity and is not curative. Effective palliation for 

symptomatic disease requires an active pre-emptive approach. 

Vigorous research efforts are still required to discover effective 

treatment or secondary prevention strategies for a disease with 

an increasing worldwide incidence.  
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Self-test questions
The following statements are either true or false  

(answers on page 159)

5.	 Patients treated with pemetrexed and cisplatin need 

regular injections of vitamin B12.

6.	 Compared to cisplatin alone, cisplatin with pemetrexed 

increases the median survival of patients with 

mesothelioma by 12 months.
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Oral contraceptives containing drospirenone (Yaz and Yasmin) and venous 
thromboembolism

Summary

Recently published evidence suggests that 
drospirenone-containing oral contraceptives may 
be associated with an increased risk of venous 
thromboembolism compared with levonorgestrel-
containing oral contraceptives. Health 
professionals should weigh the clinical needs of 
patients against the possible risk, and educate 
patients to recognise the signs and symptoms of 
venous thromboembolism.

New information about the risk of venous thromboembolism 

(VTE) is being included in the Product Information documents 

for drospirenone-containing combined oral contraceptives (Yaz, 

Yasmin) as a result of a recent safety review by the TGA. 

Evidence of risk with drospirenone 
Two recently published articles suggest a two- to three-fold  

increase in the risk of VTE (deep vein thrombosis and/or  

pulmonary embolism) in women taking drospirenone-containing  

contraceptives compared with those taking contraceptives 

containing the progestogen levonorgestrel.1,2 

Previous studies comparing VTE risk in women using 

drospirenone- or levonorgestrel-containing contraceptives had 

conflicting results.3-6

Advice for health professionals
Health professionals are reminded that oral contraceptives 

are contraindicated in women with severe or multiple risk 

factor(s) for venous or arterial thrombosis. Risk factors 

include, for example, age >35 years, smoking and prolonged 

immobilisation.

The clinical needs of patients should be weighed against the 

possible slight increase in the risk of VTE, and patients should 

be educated to recognise the signs and symptoms of VTE. 

Health professionals are encouraged to report all adverse events 

associated with all oral contraceptives to the TGA.
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Table

Results of recent cohort studies investigating the 
potential association of pioglitazone with bladder cancer

US study2 

(n=193 099)

French study3  

(n=1 491 060)

Percent ever exposed  

to pioglitazone

15.6% 10.4%

Adjusted hazard ratio* 

(95% CI†)

1.2 (0.9–1.5) 1.2 (1.05–1.4)

Hazard ratio (95% CI†); 

12–23 months of use  

(vs never exposed)

1.4 (0.9–2.1) 1.3 (1.02–1.8)

Hazard ratio (95% CI†); 

≥24 months of use  

(vs never exposed)

1.4 (1.03–2.0) 1.4 (1.04–1.8)

* chance of bladder cancer in patients on pioglitazone 

relative to chance in diabetic patients never on 

pioglitazone, adjusted for multiple risk factors

† CI = confidence interval

Pioglitazone and risk of bladder cancer

Summary

Use of pioglitazone for more than a year may 

be associated with an increased risk of bladder 

cancer. Consider the risk of bladder cancer when 

prescribing pioglitazone. Avoid pioglitazone 

in patients with bladder cancer or a history of 

bladder cancer. Ask patients taking pioglitazone 

to report blood in the urine, urinary urgency, pain 

on urination, and back or abdominal pain. 

Pioglitazone is used to treat type 2 diabetes mellitus 

inadequately controlled by diet and exercise. Recent studies 

have suggested a link between pioglitazone and bladder cancer. 

At the time of writing, Product Information documents for 

pioglitazone-containing medicines were being updated to reflect 

this new evidence. 

Clinical evidence for bladder cancer risk with 
pioglitazone

In a cardiovascular outcomes study of patients with type 2  

diabetes an increased incidence of bladder cancer was observed 

in subjects receiving pioglitazone (14 cases or 0.5%) compared 

with subjects in the placebo arm (5 cases or 0.2%).1 After 

excluding patients in whom exposure to the study drug was  

<1 year at time of diagnosis of bladder cancer, there were six 

(0.2%) cases in the pioglitazone arm and two (0.1%) cases in the 

placebo arm.

Two recent observational cohort studies of diabetic patients  

≥40 years of age have found an association between pioglitazone 

and bladder cancer (see table). In an interim analysis of a 

study conducted in the United States, the adjusted hazard 

ratio for bladder cancer in patients exposed to pioglitazone 

compared with other patients was 1.2 (95% confidence interval 

[CI] 0.9–1.5).2 An unpublished French study (conducted by the 

government agency Agence Francaise de Securite Sanitaire des 

Produits de Sante) has confirmed these results.3 In both studies, 

the effect was more pronounced in men than women.

Advice for health professionals

Until there is a better understanding of the link between bladder 

cancer and pioglitazone, it is prudent to avoid pioglitazone in 

patients with bladder cancer or a history of bladder cancer. 

This advice is based on the assumption that pioglitazone or a 

metabolite may affect bladder cancer initiation, promotion or 

progression, rather than on clinical evidence of deterioration 

in patients with bladder cancer or recurrence in patients with a 

history of bladder cancer.

Consider the risk of bladder cancer in the care of all patients 

treated with pioglitazone. Advise patients of a small absolute 

increased risk of bladder cancer with use of pioglitazone, and 

ask them to report any possible signs or symptoms of bladder 

cancer such as blood in the urine, urinary urgency, pain on 

urination, or back or abdominal pain.

Patients or healthcare professionals are encouraged to report 

cases of bladder cancer in patients who have taken pioglitazone –  

see 'What to report' on page 151.
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Modafinil (Modavigil) – safety update

Summary

Several safety-related changes and 
recommendations have been included in the 
recently updated Product Information for 
modafinil (Modavigil) as a result of a recent 
benefit–risk review by the TGA.  

Modafinil is a wakefulness-promoting agent that has been 

available in Australia since July 2002. The precise mechanism of 

action is unclear.

The TGA has reviewed the available clinical trial data, national 

and international postmarketing spontaneous adverse event 

data and published literature relating to modafinil adverse drug 

reactions to 1 October 2010. This review was initiated because 

of postmarket reports of serious skin, psychiatric, nervous 

system and cardiovascular adverse events. 

The TGA concluded that:

■■ some additional safety information should be included in the 

Product Information (see box)

■■ the benefits of modafinil continued to outweigh the risks 

for the indications to improve wakefulness in patients with 

excessive daytime sleepiness associated with narcolepsy 

and in patients with obstructive sleep apnoea/hypopnoea 

syndrome as an adjunct to continuous positive airway 

pressure (CPAP)

■■ the indication to treat excessive sleepiness associated 

with moderate-to-severe chronic shift work sleep disorder 

should be revised to include only patients where non-

pharmacological interventions (e.g. planned napping) are 

unsuccessful or inappropriate.

Important information when prescribing 
modafinil

Modafinil can improve the symptom of excessive sleepiness but 

does not treat the underlying cause. Therefore, when used to 

improve wakefulness in patients with obstructive sleep apnoea/

hypopnoea syndrome, modafinil should only be used as an 

adjunct to CPAP. 

Box

Key safety related updates to the modafinil Product Information1

Precautions Safety details 

Multi-organ 
hypersensitivity 
reactions

Have occurred soon after starting modafinil

Very rare but potentially life-threatening

Diverse presentation – typically fever, rash and other organ system involvement (e.g. hepatitis)

If suspected, cease modafinil and do not restart

Psychiatric 
disorders

Includes exacerbation of pre-existing psychiatric disorders and psychiatric symptoms occurring de novo

Modafinil has been associated with aggressive and hostile behaviour, suicidal ideation and suicide-related 

behaviour, psychotic symptoms, mania, depression and anxiety

Cardiovascular 
disease

Ischaemic heart disease has been reported in patients with and without a history of cardiovascular disease

Atrial fibrillation and premature ventricular contractions have been reported

Patients with coronary artery disease, a recent history of myocardial infarction or unstable angina should 

receive specialist evaluation before modafinil is considered

Blood pressure should be adequately controlled in hypertensive patients before initiating treatment with 

modafinil

A baseline ECG is recommended in all patients prior to starting modafinil

Dependence 
potential

Exercise caution when prescribing modafinil for patients with a history of substance abuse as it may cause 

psychoactive and euphoric effects

Use in children 
and adolescents

Modafinil is not approved for use in paediatric patients for any indication

Neuropsychiatric and serious skin reactions have been reported in paediatric patients

Dose-related 
adverse reactions

The development of skin and hypersensitivity reactions and central nervous system, psychiatric and 

cardiovascular system adverse reactions appears to be related to higher doses of modafinil
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What to report? You do not need to be certain, just suspicious!

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

n	 all suspected reactions to new medicines
n	 all suspected medicines interactions
n	 suspected reactions causing death, admission to hospital or prolongation of hospitalisation, increased investigations or 

treatment, or birth defects.

Reports may be submitted:

n	 using the 'blue card' available from the TGA website and with the April, August and December issues of Australian Prescriber
n	 online on the TGA website
n	 by fax to (02) 6232 8392
n	 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 written by staff from the Office of Product Review. Editor: Ms Elspeth Kay. Principal Medical Advisor:  

Dr Megan Keaney. Contributors to this issue include Dr Kevin Dodd, Dr Nick Simpson and Dr Katherine Gray. For correspondence  

or further information about Medicines Safety Update, contact the TGA's Office of Product Review at ADR.Reports@tga.gov.au or 

1800 044 114.

Subscribe to TGA email alerts

Treatment with modafinil should be initiated and supervised 

by physicians with appropriate experience in the treatment of 

sleep disorders who have access to sleep laboratory diagnostic 

facilities. Modafinil is contraindicated in pregnancy.

The effectiveness of oral contraceptives may be impaired due to 

the induction of the metabolising enzyme cytochrome P450 3A4. 

Evaluate cardiovascular, psychiatric and substance abuse status 

before starting modafinil and monitor patients regularly for skin 

reactions, cardiovascular disease, psychiatric illness and signs 

of modafinil abuse. Start with the lowest recommended dose 

and monitor the patient at every dose adjustment. The updated 

Product Information for modafinil can be accessed from the 

TGA website (www.tga.gov.au).
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The TGA offers the following free email alerts about new safety 

information added to the TGA website.

TGA Safety Information: Notifies subscribers when new alerts, 

recalls and advisory statements are published on the TGA website.

Medicines Safety Update: Email notification when the latest 

issue of Medicines Safety Update is available on the TGA website.

Medical Devices Vigilance and Monitoring email list for 

Australian health professionals: Provides information and 

advice about medical devices to assist Australian health 

professionals diagnose, treat and/or manage their patients' 

medical conditions.

The TGA also offers news updates about publication of 

Australian Public Assessment Reports for prescription 

medicines, TGA consultations, medicines and poisons 

scheduling, and other TGA news.

To sign up, or for more information, visit www.tga.gov.au/

newsroom/subscribe.htm
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Medicinal mishap
Hypersensitivity skin reaction to enoxaparin

Prepared by Huong Van Nguyen, Geriatrician 
and endocrinologist, and Alpana Marissa 
Antony, General medicine registrar, Bankstown 
Hospital, Sydney

Case
A 77-year-old man presented with a two-day history of a rash 

covering both calves. It was associated with mild swelling and 

a moderate amount of pain. He was systemically well and there 

were no signs of bruising, haematoma, heart failure, cellulitis or 

deep vein thrombosis of the legs. His abdominal examination 

revealed no swelling or rash.

The man had a history of gastro-oesophageal reflux disease, 

portal hypertension of unknown aetiology without liver failure, 

hypertension, dyslipidaemia, transient cerebral ischaemic 

events, right carotid artery stenting in 2008, and past surgery 

for small bowel obstruction. Four months earlier he had been 

started on warfarin following a pulmonary embolus. His other 

drugs were irbesartan 300 mg once daily, esomeprazole 20 mg 

once daily and atorvastatin 20 mg once daily. As the patient 

was due to have an elective gastroscopy, his warfarin was 

being withdrawn. Instead he had been given three injections of 

enoxaparin at therapeutic doses (over 1.5 days).

The international normalised ratio was normal at 1.1, the 

activated partial thromboplastin time was mildly raised at  

36 seconds (normal range 25–32). Full blood count, C-reactive 

protein, liver function tests and estimated glomerular filtration 

rate were normal.

Comment
The patient probably had an allergic drug reaction. This is 

because the lower limb rash appeared after enoxaparin was 

given and improved after it was stopped on two different 

occasions. The patient had a similar reaction when the drug 

was given on a previous occasion and there were no alternative 

causes for the rash.

Low molecular weight heparins have been known to cause 

type 1 and type 4 hypersensitivity reactions. These appear as 

local skin changes – usually at the injection sites.1-6 Little has 

been published about hypersensitivity reactions remote to the 

site of injection.

The pathogenesis for heparin sensitivity is not fully understood, 

but is thought to be due to the heparins acting like a hapten 

by binding to dermal or subcutaneous structural proteins and 

triggering a delayed type 4 hypersensitivity reaction.5 This case 

is interesting and unusual as there was a complete absence 

of rash at the site of subcutaneous injections. The recurrence 

of the rash in the lower legs similar to that following his first 

exposure to enoxaparin is likely due to a recall reaction. This 

phenomenon has also been observed in already sensitised 

patients having patch tests. They developed eczematous rashes 

at remote, previously affected sites.3

The mild elevations in activated partial thromboplastin time 

and prothrombin time on this occasion were likely due to the 

anticoagulant effect of enoxaparin. These values returned to 

normal after enoxaparin was withdrawn. These abnormalities 

were not thought to be part of drug allergy or liver dysfunction. 

Conclusion
Enoxaparin can cause delayed hypersensitivity reactions remote 

from the injection site. While the pathophysiology of these 

reactions is incompletely understood, clinicians should be 

vigilant to allow early detection of these problems. 
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Book review

Handbook of extemporaneous preparation. 
Jackson M, Lowey A.

London: Pharmaceutical Press; 2010. 464 pages. 
Price $41.95.

Alison Haywood, Senior lecturer, Griffith 
University, Gold Coast Campus and Beverley 
Glass, Professor of Pharmacy, James Cook 
University, Townsville, Queensland

This book presents a thorough examination of some 50 oral 

liquids prepared extemporaneously from commercially available 

products, mostly tablets. Since the commercial availability of 

oral liquids is limited, and the world's population is ageing 

with concomitant swallowing difficulties, this resource offers 

a real advantage to both the prescriber and the pharmacist 

in the provision of quality oral liquids which can be safely 

administered to patients unable to swallow solid dosage forms 

such as tablets and capsules. 

This book provides monographs for oral formulations 

commonly prepared in UK hospitals. Each monograph 

provides essential information such as: formula, method of 

preparation, risk assessment, stability, storage and references. 

The comprehensive list of references for each drug monograph, 

relating to stability data and in some cases bioavailability, 

provides the prescriber with evidence that a quality product 

is being prepared. The first section of the book also provides 

interesting insight into the appropriate standards with respect 

to personnel, equipment, documentation, procurements and 

monitoring required for extemporaneous dispensing.

Of particular use and unique to this text is the inclusion of a 'risk 

assessment' section in each monograph which addresses the 

clinical and technical risks associated with the extemporaneous 

preparation of each oral liquid. The attention of the health 

professional is drawn to the potential risks, for example 

formulation failure and calculation errors, associated with 

extemporaneous dispensing, and a checklist is also provided 

which will assist in managing this risk.

This book is not only a useful resource, but a valuable addition 

to the texts available on extemporaneous dispensing for those 

prescribers wanting quick access to suitable oral liquid alternatives 

when commercially available products are not available.

New drugs
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 either from the manufacturer's 
approved product information, a drug information centre or some other appropriate source.

Apixaban

Eliquis (Bristol Myers Squibb)

2.5 mg film-coated tablets 

Approved indication: prevention of postoperative venous 

thrombosis

Australian Medicines Handbook section 7.1.4

Patients undergoing knee and hip surgery have a high 

incidence of venous thromboembolism postoperatively. 

Thromboprophylaxis reduces this risk and current 

recommendations include heparins (enoxaparin, dalteparin) 

and the factor Xa inhibitor, fondaparinux. Oral anticoagulants – 

dabigatran and rivaroxaban – are also available for this indication. 

Apixaban is a reversible, direct inhibitor of clotting factor Xa 

with a similar action to rivaroxaban (Aust Prescr 2009;32:22-7). 

By blocking factor Xa, it decreases levels of thrombin. 

The efficacy of oral apixaban has been compared to 

subcutaneous enoxaparin for thromboprophylaxis after knee 

replacement (ADVANCE-1 and -2)1,2 and hip replacement 

(ADVANCE-3).3 Apixaban was started 12–24 hours after surgery 

and continued for 10–14 days in the knee trials and for 35 days  

in the hip trial. The primary outcome was the same in all 

of the trials and was a composite of deep vein thrombosis 

(symptomatic or asymptomatic), non-fatal pulmonary 

embolism, or death from any cause during treatment. Deep vein 

thrombosis was assessed using bilateral venography. 

In ADVANCE-1, apixaban 2.5 mg (twice daily) failed to meet  

non-inferiority criteria compared to enoxaparin 30 mg (every 12  

hours), despite the primary outcome occurring at similar rates  

(9% vs 8.8%). The enoxaparin dose used in this trial was different 

from the standard dose used in Australia – enoxaparin 40 mg 

once daily.4 Although the number of deep vein thromboses was 

similar between groups, pulmonary emboli were more common 

with apixaban (16/1599 vs 7/1596).1 

In ADVANCE-2, apixaban 2.5 mg (twice daily) was non-inferior 

to enoxaparin 40 mg once daily. The primary outcome occurred 
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in 15% of patients receiving apixaban versus 24% of those 

receiving enoxaparin (p=<0.0001).2 Again, pulmonary emboli 

were more common with apixaban (4/1528 vs 0/1529).2 

Similarly in the hip replacement trial (ADVANCE-3, 5407 

patients) the twice-daily dose of apixaban was non-inferior 

to once-daily enoxaparin 40 mg for preventing the primary 

outcome (1.4% vs 3.9% p=<0.001). The risk of pulmonary 

embolism was similar with both drugs (3/2708 with apixaban vs 

5/2699 with enoxaparin).3 

Apixaban was associated with statistically similar rates of major 

bleeding events compared with enoxaparin in ADVANCE-1  

(0.7% vs 1.4%, p=0.053)1, ADVANCE-2 (0.6% vs 0.9%, p=0.30)2 

and ADVANCE-3 (0.8% vs 0.7%, p=0.54).3 In the ADVANCE-2  

and -3 trials, enoxaparin was started 12 hours before the 

operation. However in contemporary Australian practice, 

postoperative prophylaxis is often recommended.4,5 

Other adverse events associated with apixaban included nausea 

(14.1%), constipation (9.4%), vomiting (6.9%), anaemia (2.6%) 

and bruising (1.5%). Rates were similar to those reported with 

enoxaparin.

Caution is urged when giving apixaban to patients 

with an increased risk of bleeding, such as people with 

ulcerative gastrointestinal disease, bacterial endocarditis, 

thrombocytopenia, history of haemorrhagic stroke, uncontrolled 

high blood pressure and recent brain, spinal or eye surgery. 

Patients taking apixaban should be monitored for signs of 

bleeding. An unexplained fall in haemoglobin or blood pressure 

should be investigated. Apixaban is contraindicated with active 

bleeding and should be stopped if bleeding occurs. Indwelling 

epidural or intrathecal catheters should be removed at least five 

hours before the first dose of apixaban because of the risk of 

developing a spinal haematoma. 

Care should be taken when apixaban is given with other drugs  

that affect haemostasis, such as non-steroidal anti-inflammatory  

drugs and aspirin. Concomitant use of platelet aggregation  

inhibitors and other antithrombotic drugs is not recommended.  

A trial in acute coronary syndrome, comparing apixaban 5 mg 

twice daily versus placebo in patients receiving antiplatelet 

therapy, was stopped early because of an increase in major 

bleeding events with apixaban.6 

Drug interactions with apixaban are likely as it is mainly 

metabolised by cytochrome P450 3A4, and is a substrate of 

P-glycoprotein. Strong inhibitors (e.g. azole antifungals) are 

contraindicated, and inducers (e.g. rifampicin) should be used 

with caution. 

Apixaban is rapidly absorbed after administration and can be 

taken with or without food. It has a half-life of 12 hours and is 

eliminated predominantly in the faeces, but also in urine. 

No dose adjustment is required in mild to moderate renal 

impairment. However, caution is urged in patients with severe 

renal impairment (creatinine clearance 15–29 mL/minute) and 

apixaban is contraindicated in patients with creatinine clearance 

less than 15 mL/minute, or in those undergoing dialysis. 

Apixaban should be used cautiously in hepatic impairment and 

is contraindicated if it is severe or associated with coagulopathy 

and clinically relevant bleeding risk. 

Apixaban is not recommended for patients having hip fracture 

surgery. As with similar drugs like dabigatran and rivaroxaban, 

apixaban is being studied in atrial fibrillation.7  

Apixaban is effective for preventing venous thrombosis after hip 

and knee replacement surgery. Although it failed to meet non-

inferiority criteria compared to twice-daily enoxaparin 30 mg, 

it was non-inferior to once-daily enoxaparin 40 mg. The risk of 

major bleeding with apixaban was statistically similar to once-

daily enoxaparin 40 mg. However, it is questionable whether 

the pre-operative enoxaparin dosing was a valid comparator for 

Australian practice. There is no antidote for apixaban. 

	 manufacturer declined to supply data 
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Asenapine
Saphris (Schering-Plough)

5 mg and 10 mg sublingual wafers

Approved indication: schizophrenia, bipolar disorder I

Australian Medicines Handbook section 18.2

Asenapine is an atypical antipsychotic drug. Like other drugs in 

the class it is an antagonist at dopamine D2 and serotonin 5HT2 

receptors. It has little affinity for muscarinic receptors.
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As asenapine has low oral bioavailability it has to be taken 

under the tongue. Sublingual administration increases the 

bioavailability to 35%. Patients will need to be instructed how 

to take asenapine. It is important that they do not chew or 

swallow the wafer. They should not eat or drink for 10 minutes 

after taking the sublingual wafer. Patients may complain of a dry 

mouth or oral hypoaesthesia (asenapine has some anaesthetic 

effect).

As the drug is metabolised partly by the cytochrome P450 

system (mainly 1A2) there is a potential for drug interactions. 

Apart from an interaction with fluvoxamine, few clinically 

significant interactions have been recognised. Most of the 

dose is metabolised with the metabolites appearing in urine or 

faeces. Asenapine is not recommended for patients with severe 

liver impairment.

Several short-term studies have shown that asenapine is more 

effective than a placebo for patients with schizophrenia. In one 

study 458 patients were randomised to take asenapine, 5 mg or 

10 mg, haloperidol 4 mg or a placebo twice daily for six weeks. 

The total score on the Positive and Negative Syndrome Scale 

(PANSS) improved with haloperidol and asenapine 5 mg, but 

asenapine 10 mg had no advantage over placebo.1 Another trial 

randomised 182 patients to take twice-daily doses of asenapine 

5 mg, risperidone 3 mg or placebo. After six weeks the mean 

PANSS score with asenapine was significantly better than with 

placebo. Although there was improvement with risperidone it 

did not reach statistical significance.2

There are longer-term studies of asenapine in schizophrenia, 

but some are currently unpublished. In a 52-week study 1225 

patients were randomised to take asenapine or olanzapine 

and 528 completed the trial. The change in PANSS score was 

significantly greater with olanzapine.3 However, asenapine and 

olanzapine were not significantly different from each other in 

a 26-week study of 481 patients with predominantly negative 

symptoms.

Asenapine has also been evaluated in bipolar I disorder. It was 

studied with olanzapine and placebo in a trial of 489 patients 

experiencing mania or mixed episodes. The mean total daily 

doses used to control the patients' symptoms were asenapine 

18 mg and olanzapine 16 mg. After three weeks the patients  

taking the active drugs had significantly better scores on the 

Young Mania Rating Scale (YMRS), than those taking placebo. 

This superiority was seen from the second day of treatment.4 

A similar trial involving 488 patients also found that both 

asenapine and olanzapine reduced the scores on the YMRS 

rating scale compared to placebo. Post hoc analysis suggested 

an advantage for olanzapine. The response and remission rates 

for asenapine were not significantly greater than with placebo 

after three weeks.5 

Patients who completed the three-week trials could continue 

treatment for a further nine weeks. Those who had taken a 

placebo were switched to asenapine. After 12 weeks asenapine 

and olanzapine had produced similar changes in the YMRS. 

The response and remission rates were 77% and 75% with 

asenapine and 82% and 79% with olanzapine.6

Following the extension study, 218 patients continued treatment 

in a study primarily aimed to collect safety data. After another 

40 weeks, efficacy appeared to be maintained with asenapine 

and olanzapine.7 

Asenapine has also been studied as an adjunct to treatment 

with lithium or valproate for patients with a manic or mixed 

bipolar I episode. A total of 326 patients were randomised to 

add asenapine or a placebo. After three weeks there was a 

small difference in the YMRS rating scale, and the response and 

remission rates with asenapine (34% and 34%) were higher than 

with placebo (27% and 22%). In the intention to treat population, 

25% of the asenapine group and 20% of the placebo group had 

responded by 12 weeks. 

Several thousand patients have taken asenapine in clinical 

trials, but some of the exposures were short-term. Many 

patients dropped out of the trials, for example because of 

an inadequate response, but only 9% of the patients taking 

asenapine in the schizophrenia trials and 10% in the bipolar 

trials withdrew because of adverse reactions. This was similar to 

the discontinuation rates in the placebo groups. Asenapine has 

adverse effects similar to those of other antipsychotic drugs, for 

example somnolence, akathisia and extrapyramidal symptoms. 

In the schizophrenia trials, extrapyramidal symptoms were less 

frequent with asenapine than with haloperidol.1 In six weeks 

patients taking asenapine put on an average of 0.47 kg, but this 

was less than the average gain of 1.6 kg with risperidone.2

As asenapine has some antagonist activity at adrenergic 

receptors it can cause orthostatic hypotension. This may also 

explain some of the complaints of dizziness.

Like other antipsychotic drugs, asenapine has the potential 

to cause neuroleptic malignant syndrome, tardive dyskinesia, 

hyperprolactinaemia and seizures. The drug should not be used 

in elderly patients with dementia-related psychosis because of 

an increased risk of death. Patients will need to be monitored for 

possible metabolic adverse effects.

Successful treatment of schizophrenia requires the efficacy 

of an antipsychotic drug to be balanced against its adverse 

effects. While some adverse effects may be less frequent 

with asenapine than with other antipsychotic drugs, there are 

questions about its efficacy. The indication for schizophrenia 

was not approved in Europe as the balance of risk and benefit 

was considered to be negative.

Asenapine can be used for the treatment of manic or mixed 

episodes in patients with bipolar I disorder. Its long-term efficacy 

in preventing relapse is uncertain. While atypical antipsychotic 

drugs have a role in bipolar I disorder, it is unclear whether 

asenapine will be as effective as other drugs.

	 manufacturer declined to supply data T
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Fingolimod hydrochloride
Gilenya (Novartis)

0.5 mg capsules

Approved indication: multiple sclerosis 

Australian Medicines Handbook section 16.6

Multiple sclerosis is thought to be an autoimmune disease. 

Some patients have therefore been treated with drugs such as 

glatiramer, interferon and natalizumab. A problem with these 

drugs is that they have to be injected. Fingolimod is an oral 

immunomodulator which has been approved for the treatment 

of relapsing–remitting multiple sclerosis, and secondary 

progressive multiple sclerosis with superimposed relapses. 

Patients take fingolimod once a day. It is metabolised to its 

active form, fingolimod phosphate. This reduces the release of 

lymphocytes from lymphoid tissues which may prevent the cells 

from attacking the myelin sheaths of the nervous system. 

Fingolimod is eliminated by metabolism with most of the 

metabolites being excreted in the urine. The terminal half-life is 

6–9 days so it takes several weeks for a steady state to be reached.

In a phase II study, 281 patients with relapsing multiple sclerosis 

were randomised to take fingolimod 1.25 mg, 5 mg or placebo. 

After six months the mean cumulative number of lesions 

seen on MRI was 8.4, 5.7 and 14.8 respectively. The volume 

of the lesions was also significantly less in the patients given 

fingolimod. Although the study lacked the statistical power 

to confirm a treatment effect, there were more patients in the 

fingolimod group who were free of relapses than there were in 

the placebo group.1  

The patients who completed the study could continue 

treatment. Those who had taken placebo were randomised to 

one of the fingolimod groups. After a further six months the 

number of lesions seen in the patients who had switched from 

placebo reduced, and remained low in those who continued 

fingolimod. At 12 months 65–67% of those who switched 

were free of relapse compared with 79% of those who took 

fingolimod continuously.1  

A total of 189 patients completed a further extension of the 

study. After 24 months the number of lesions seen on MRI 

remained low. Between 12 months and 24 months the mean 

number of new lesions was less than one in all groups. Most 

(75–77%) of the patients who had been treated continuously 

remained relapse free.2 

A larger placebo-controlled trial studied the effect of fingolimod 

0.5 mg or 1.25 mg on disability and the rate of relapse. After 

24 months, the annualised relapse rate was 0.16 in the 429 

patients taking 1.25 mg, 0.18 in those taking 0.5 mg and 0.4 in 

those taking placebo. Approximately 70–75% of the fingolimod 

groups were relapse free for two years compared with 46% of 

the placebo group. The patients' disabilities did not progress 

in 82–83% of the fingolimod groups and 76% of the placebo 

group. These differences and the changes seen on MRI were 

statistically significant.3 

Adverse events are more frequent with higher doses of 

fingolimod. In the large placebo-controlled trial 14.2% of 

patients taking 1.25 mg discontinued treatment because of 

adverse events compared with 7.5% of the 0.5 mg group 

and 7.7% of the placebo group.3 As fingolimod reduces the 

peripheral lymphocyte count there is a potential increased risk 

of infection. The overall rate of infection is similar, but in one 

study lower respiratory tract infections were more common 

with fingolimod than with placebo.3 As fingolimod is slowly 

excreted, it may take up to two months for lymphocyte counts 

to return to normal. The patient's immunity to organisms such 

as varicella should be checked before treatment begins. Liver 

function should also be checked as it is more frequently altered 

by fingolimod than by placebo.3 The risk of adverse reactions 

may be greater in patients with hepatic impairment. Blood 

pressure should be monitored as hypertension can occur during 

treatment. Fingolimod also reduces the heart rate and can cause 

atrioventricular block.3 Patients need to be observed for six 

hours after taking the first dose. Macular oedema may occur so 

patients also need ophthalmological assessments.3 

To help establish its place in therapy, oral fingolimod has 

been compared to intramuscular interferon beta-1a. A total of 

1292 patients with relapsing-remitting multiple sclerosis were 

randomised to receive daily fingolimod 0.5 mg or 1.25 mg, 

or weekly injections of interferon 30 microgram. After a year 

the rate of relapse was significantly lower in the fingolimod 

groups. Approximately 80–83% of these patients had no 
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relapse compared with 69% of the interferon group. Although 

there were fewer new or enlarged lesions seen on MRI with 

fingolimod, there were no significant differences from interferon 

in the time to progression of disability. Fingolimod 1.25 mg and 

interferon had similar rates of adverse events, but fewer of the 

patients taking interferon discontinued treatments. The rates of 

infection were similar, but atrioventricular block and macular 

oedema only occurred in patients taking fingolimod. Skin 

cancers and hypertension were also more frequently found in 

the fingolimod groups.4 

Fingolimod appears to have greater efficacy than interferon over a 

year, but multiple sclerosis is a long-term disease. Postmarketing 

studies will be needed to assess not only effectiveness, but also 

the emergence of any long-term adverse effects. 

	 manufacturer provided the product information
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Ipilimumab
Yervoy (Bristol-Myers Squibb)

5 mg per 1 mL concentrate solution for infusion

Approved indication: metastatic melanoma

Australian Medicines Handbook section 14.2.1

Patients with metastatic melanoma have a poor prognosis. 

Although chemotherapy may be given for progressive disease 

the response rate is low. 

Ipilimumab is a recombinant human monoclonal antibody. It 

binds to the cytotoxic T-lymphocyte associated antigen 4  

(CTLA-4) on activated T-cells. This enhances immune responses 

which could lead to tumour regression.

In a phase II study, 155 patients were given ipilimumab after 

previous treatment of their unresectable melanomas had failed. 

They were given an intravenous infusion (10 mg/kg) every three  

weeks (at weeks 1, 4, 7 and 10) then every 12 weeks. The overall  

response rate was 5.8%. There were no complete responses but 

nine patients had a partial response to treatment. With a median 

follow-up of 10 months, the median overall survival was  

10.2 months.1

A double-blind dose-finding trial investigated previously-treated 

patients with advanced melanoma. The 217 patients were 

randomised to receive doses of 0.3 mg, 3 mg or 10 mg/kg for 

induction and maintenance therapy. The overall response rate 

increased with the dose. While nobody responded to the lowest 

dose, the response rate was 4.2% with 3 mg/kg and 11.1% with 

10 mg/kg. The median overall survival was 8.6 months with  

0.3 mg/kg, 8.7 months with 3 mg/kg and 11.4 months with  

10 mg/kg.2

The 3 mg/kg dose was used in a phase III double-blind trial.  

In this study, 137 previously-treated patients were randomised 

to receive ipilimumab alone while 403 were randomised to 

also receive a peptide vaccine to induce an immune response. 

Another group of 136 patients were randomised to receive the 

vaccine alone. The patients were followed up for up to  

55 months. Median survival was only 6.4 months with the 

vaccine alone. This was significantly less than the 10.1 months 

with ipilimumab alone and the 10 months in the combined 

treatment group. After 24 months, 21.6% of the ipilimumab 

group and 23.5% of the combined treatment group were still 

alive.3 

Another trial involved 502 patients with previously untreated 

metastatic melanoma. They were randomised to receive 

dacarbazine or dacarbazine plus ipilimumab (10 mg/kg). The 

median survival was 9.1 months with dacarbazine and  

11.2 months with the combination. After 24 months the 

survival rate was 17.9% with dacarbazine and 28.5% with the 

combination.4

Stimulating an immune response can provoke severe adverse 

reactions in any organ system. Gastrointestinal effects are 

common with ipilimumab and immune-mediated enterocolitis 

can be fatal. Immune-mediated hepatitis, dermatitis, neuropathy 

and endocrinopathy can also be life-threatening. In the phase III 

study of previously treated patients, 2.1% died because of the 

effects of their treatment (8 patients in the combination group, 

4 in the ipilimumab group, 2 in the vaccine group).3 While 

immune reactions may respond to systemic corticosteroids, a 

study found that prophylactic oral budesonide does not affect 

the rate of severe diarrhoea.5 

Ipilimumab should be infused over 90 minutes. A steady 

state is reached by the third dose and the terminal half-life is 

approximately 15 days. Although some of the trials used a 

higher dose, the recommended dose is 3 mg/kg.

Ipilimumab improves survival in patients with metastatic 

melanoma. This improvement comes at the risk of severe 

adverse reactions which may be delayed in onset and can be 

persistent. However, there could possibly be a relationship 

between the immune-mediated adverse effects and the 

likelihood of the melanoma responding. Further research is 

needed to assess the role of the drug in other presentations 

of the disease, particularly as some trials excluded patients 

with brain metastases. At present ipilimumab is only approved 
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as monotherapy for patients with unresectable or metastatic 

melanoma who have failed or are intolerant to previous therapy. 

	 manufacturer provided additional useful information
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Ticagrelor
Brilinta (AstraZeneca)

90 mg tablets 

Approved indication: prevention of atherothrombotic events in 

acute coronary syndrome

Australian Medicines Handbook section 7.2.3

Approximately one third of patients with acute coronary 

syndrome die, have another myocardial infarction or are 

rehospitalised within six months. Drugs that inhibit platelet 

aggregation such as clopidogrel can reduce this risk. Similar to 

clopidogrel, ticagrelor inhibits blood clotting by directly blocking 

the P2Y12 adenosine diphosphate receptor on platelets. 

However unlike clopidogrel, this interaction is direct and 

reversible. Ticagrelor has a rapid onset of action – almost 90% 

of platelet aggregation is inhibited within 2–4 hours of a 180 mg 

loading dose. 

The approval of ticagrelor is mainly based on a phase III 

multicentre (42 countries) comparative trial with clopidogrel 

(PLATelet inhibition and patient Outcomes – PLATO trial).1 In 

the study, 18 624 patients who had been hospitalised for an 

acute coronary syndrome with or without ST-segment elevation 

were randomised to receive ticagrelor (180 mg loading dose, if 

treatment-naïve, then 90 mg twice daily) or clopidogrel  

(300 mg loading dose, if treatment-naïve, then 75 mg daily). All 

patients were given concomitant aspirin 75–100 mg. Variations 

in drug doses were allowed depending on the patient's 

medications before the trial and on what coronary procedure 

they were having. After 12 months, the composite outcome of 

cardiovascular death, myocardial infarction or stroke occurred 

less with ticagrelor than with clopidogrel (9.8% vs 11.7%,  

p<0.001, hazard ratio 0.84). However, the rate of stroke alone  

did not differ significantly between ticagrelor and clopidogrel 

(1.5% vs 1.3%). Overall in the study, there were fewer deaths 

with ticagrelor (399/9333) than with clopidogrel (506/9291).1

Although ticagrelor was significantly more effective than 

clopidogrel in the trial, its efficacy varied between countries. In 

Canada (401 patients), the USA (1413 patients) and Australia (83 

patients), clopidogrel was more effective than ticagrelor (hazard 

ratios 1.17, 1.27 and 2.45), whereas in countries such as Poland 

(2666 patients) and the Czech Republic (1021 patients) ticagrelor 

was favoured (hazard ratios 0.69 and 0.84).2

As with other antiplatelet drugs, bleeding is a risk and patients 

with an increased risk were excluded from the trial. Despite  

this, the rates of major bleeding were high, but similar for 

ticagrelor and clopidogrel (11.6% vs 11.2%). The number of 

major bleeds not associated with coronary artery bypass 

grafting was slightly higher for ticagrelor than clopidogrel  

(4.5% vs 3.8%, p=0.03). There were also more intracranial bleeds 

with ticagrelor – 11 bleeds were fatal with ticagrelor versus  

1 bleed with clopidogrel.1

Ticagrelor is therefore contraindicated if a patient is bleeding  

or has a history of intracranial bleeding. It should not be given 

with drugs that may increase bleeding such as clopidogrel  

and should be used cautiously with non-steroidal anti-

inflammatory drugs. Ticagrelor should be stopped five days 

before elective surgery. 

Other adverse effects of ticagrelor include dyspnoea (13.8% of 

patients), headache (6.5%) and nosebleeds (6%). In the ticagrelor 

group, 0.8% of patients withdrew because of dyspnoea and 

0.4% because of a nosebleed. Patients with asthma or chronic 

obstructive pulmonary disorder have an increased risk of 

dyspnoea. There were significantly more discontinuations due 

to adverse effects with ticagrelor than with clopidogrel  

(7.4% vs 6.0%).1

Creatinine elevations were observed in some patients so 

monitoring of renal function is recommended particularly in 

patients over 75 years, those with moderate or severe renal 

impairment or patients taking angiotensin II receptor blockers. 

Ticagrelor is not recommended for patients on renal dialysis. As 

increases in uric acid have occurred with ticagrelor, caution is 

urged in patients with a history of hyperuricaemia. Ticagrelor is 

discouraged in patients with uric acid nephropathy.

Caution is recommended in patients with an increased risk 

of bradycardia as these people were excluded from the trial. 

Ventricular pauses of three or more seconds (detected during 

Holter monitoring) were more common in the ticagrelor group 

than the clopidogrel group in the first week of the trial.1 These 

were more common in patients with congestive heart failure but 

were rarely associated with clinical symptoms. 
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Answers to self-test questions

1.	 True

2.	 False

3.	 False

4.	 False
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NPS disclaimer
This information is intended for health professionals. 
Reasonable care is taken to ensure that this information is 
accurate at the date of creation. Health professionals must 
rely on their own expertise and inquiries, taking into account 
the individual circumstances of each patient when providing 
medical advice or treatment. Where permitted by law, National 
Prescribing Service Limited ('NPS') disclaims all liability 
(including for negligence) for any loss, damage or injury 
resulting from reliance on or use of this information.

Medicines Safety Update ('MSU') is produced by the Australian 
Government Department of Health and Ageing, Therapeutic 
Goods Administration. NPS has not verified the accuracy or 
currency of the information contained in MSU.
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5.	 True

6.	 False

The T-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).

†	 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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Oral ticagrelor is rapidly absorbed. After metabolism in the 

liver, ticagrelor is eliminated mainly by biliary excretion. It is 

contraindicated in moderate to severe hepatic impairment. 

As ticagrelor is a substrate for cytochrome P450 3A4, it has 

the potential to interact with other drugs metabolised by this 

enzyme such as ketoconazole and diltiazem. Ticagrelor increases 

concentrations of simvastatin and atorvastatin, so patients 

may be at increased risk of adverse effects. Ticagrelor is also a 

substrate for P-glycoprotein and increases the levels of drugs 

such as digoxin and cyclosporin. 

Overall, ticagrelor plus aspirin prevented more myocardial 

infarctions and cardiovascular deaths (but not strokes) than 

clopidogrel plus aspirin, without increasing the bleeding risk. 

However in some countries participating in the trial, including 

Australia, clopidogrel was more effective than ticagrelor. The 

reason for this discrepancy is not clear. The safety of ticagrelor 

use beyond one year is not currently known. 

	 manufacturer provided the AusPAR and the product 

information
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