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are more likely to be a problem, for example first thing in the 

morning. Top up doses can be provided by a nicotine inhaler, 

lozenge or gum. Combination therapies should be considered in 

smokers who have failed despite behavioural intervention and a 

reasonable trial of a single formulation.
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Self-test questions
The following statements are either true or false  

(answers on page 79)

7. Telephone follow-up by a quit line service increases the 

chance of a smoker successfully quitting smoking.

8. Patients should not use two forms of nicotine  

replacement therapy at the same time.

New drugs
Some of the views expressed in the following notes on newly approved products should be regarded as tentative, as there may have been little 
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.

Bivalirudin
Angiomax (CSL)

vials containing 250 mg lyophilised powder for reconstitution

Approved indication: percutaneous coronary intervention

Australian Medicines Handbook section 7.1

Patients having procedures such as percutaneous transluminal 

coronary angioplasty need to be anticoagulated. While heparin 

can be used, some patients still develop ischaemia and there is 

a risk of major bleeding.

Bivalirudin is a direct inhibitor of thrombin related to the 

anticoagulant protein produced by leeches. By reversibly 

binding to thrombin, bivalirudin stops the conversion of 

fibrinogen to fibrin and inhibits platelet aggregation.

The anticoagulant effect begins within a few minutes of 

intravenous administration. The clotting time, activated partial 

thromboplastin time (APTT), prothrombin time and thrombin 

time are all increased. Bivalirudin is given as a bolus dose 

followed by an infusion. It has a half-life of approximately  

25 minutes, with most of the dose being metabolised into 

amino acids. As 20% of the dose is excreted unchanged in the 

urine impaired renal function prolongs the half-life.

An early study of bivalirudin found that it caused less 

bleeding but had no greater efficacy than high-dose heparin 

in preventing ischaemic complications in patients having 

coronary angioplasty.1 Development of the drug did not 

proceed, however when the results were reanalysed several 

years later they showed a statistical advantage for bivalirudin.2 

As the drugs used during the procedure had changed in the 

intervening years, there was a need to evaluate bivalirudin with 

the new approaches.

The REPLACE-2 trial randomised 6010 patients to receive 

bivalirudin or heparin plus a glycoprotein IIb/IIIa inhibitor. All 

patients also received aspirin and the use of clopidogrel was 
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the sensitivity of this receptor to calcium, treatment with 

cinacalcet reduces the secretion of parathyroid hormone which 

in turn reduces the calcium concentration.

Cinacalcet tablets have a bioavailability of 20–25%, but 

this increases if they are taken with food. Peak plasma 

concentrations are achieved 2–6 hours after a dose and this 

corresponds with the nadir of parathyroid hormone secretion. 

This suppression lasts long enough to allow once-daily dosing 

for secondary hyperparathyroidism. Cinacalcet is cleared by 

metabolism which includes cytochrome P450 3A4, 2D6 and 1A2. 

This results in interactions with drugs such as ketoconazole and 

rifampicin. Smoking increases clearance by inducing P450 1A2.

Several small studies have investigated cinacalcet in patients 

with primary hyperparathyroidism or parathyroid carcinoma. 

A short dose-ranging study found that cinacalcet significantly 

decreased the serum calcium concentration. In one study, a 

twice-daily dose of 30 mg reduced the concentration by 11% 

and 50 mg twice daily reduced it by 18.5%. At its nadir the 

concentration of parathyroid hormone fell by half.1  Doses should 

be titrated according to the hormone or calcium concentration.

More data are available on the use of cinacalcet to treat 

secondary hyperparathyroidism in patients having renal 

dialysis. In a 26-week study, 741 patients were randomised to 

receive once-daily cinacalcet or placebo. Mean concentrations 

of parathyroid hormone were reduced by 43% in the cinacalcet 

group, but increased by 9% in the placebo group. However, 

only 43% of the patients taking cinacalcet reached the target 

concentration of parathyroid hormone.2

Nausea and vomiting are the most frequent adverse reactions 

to cinacalcet. Less common adverse events are hypocalcaemia, 

convulsions and paraesthesia.

The studies of cinacalcet have focussed on biochemical tests. 

There is little information on clinically important outcomes, 

particularly in primary hyperparathyroidism. Although 

cinacalcet may be useful in treating the hypercalcaemia 

associated with parathyroid carcinoma, its approval in primary 

hyperparathyroidism is restricted to patients who cannot 

have a parathyroidectomy. While cinacalcet is efficacious in 

reducing parathyroid hormone concentrations in secondary 

hyperparathyroidism in patients having renal dialysis,  

longer-term studies will be needed to assess its effect on  

bone and the vascular system.
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encouraged. Analysis at 30 days revealed that 7.6% of the 

bivalirudin group had died, had an infarction or needed urgent 

revascularisation. In the heparin/glycoprotein inhibitor group 

7.1% of the patients reached the same end point. While the two 

approaches had similar efficacy, bivalirudin significantly reduced 

major bleeding. Major bleeding occurred in 4.1% of the patients 

given heparin and a glycoprotein inhibitor compared with 2.5% 

of the bivalirudin group.3

The patients in REPLACE-2 were followed up for a year. After six 

months there were fewer deaths in the bivalirudin group, but 

more myocardial infarctions and revascularisations. Although 

the mortality with bivalirudin was lower after 12 months it was 

not significantly different from the mortality with heparin.4 

In addition to bleeding, patients may develop back pain. 

Unlike heparin, bivalirudin does not cause an immune 

thrombocytopenia, but it has been associated with 

thrombocytopenia.

Although bivalirudin causes less bleeding than heparin and 

a glycoprotein inhibitor, its role in therapy probably requires 

further study. The higher cost of bivalirudin will also need to be 

considered before it can replace heparin in general use.
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Cinacalcet hydrochloride
Sensipar (Amgen)

30 mg, 60 mg and 90 mg tablets

Approved indications: hyperparathyroidism, hypercalcaemia

Australian Medicines Handbook section 10.3

Parathyroid hormone increases calcium concentrations by 

increasing bone resorption and the reabsorption of calcium by 

the kidney. Adenomas of the parathyroid glands cause primary 

hyperparathyroidism and parathyroidectomy may be indicated. 

Secondary hyperparathyroidism is a reaction to hypocalcaemia 

which can have a variety of causes such as renal failure or 

vitamin D deficiency.

The secretion of parathyroid hormone depends on a receptor 

which senses the serum calcium concentration. By increasing 
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Everolimus
Certican (Novartis)

0.25 mg, 0.5 mg and 0.75 mg tablets

Approved indication: transplantation

Australian Medicines Handbook section 14.1

Everolimus is a derivative of the immunosuppressant drug 

sirolimus. It has been approved for use by patients receiving a 

heart or kidney transplant.

Although patients' survival after transplant has improved, 

problems may develop in the long term. For example, treatment 

with cyclosporin can damage the transplanted kidney and 

vasculopathy may complicate heart transplants. Everolimus 

may therefore have a role in preventing organ rejection because 

it inhibits cell proliferation. This inhibition includes vascular 

smooth muscle cells as well as T-cells.

Treatment begins as soon as possible after transplantation. 

Peak concentrations occur within two hours of an oral dose, 

but absorption is reduced by food. Steady state concentrations 

are reached within four days. Everolimus is metabolised by 

liver enzymes including cytochrome P450 3A4. Most of the 

metabolites are excreted in the faeces. The half-life of everolimus 

is approximately 28 hours.

Everolimus was compared with azathioprine in patients 

following heart transplantation. These 634 patients were also 

treated with cyclosporin, corticosteroids and a 'statin'. The end 

point of the study was a mixture of death or rejection. After 

12 months, 52.8% of the azathioprine group had reached this 

end point. This was significantly more than the 41.6% of the 

209 patients given everolimus 1.5 mg, and the 32.2% of the 211 

patients given everolimus 3.0 mg.1

Studies in renal transplantation used mycofenolate mofetil as a 

comparator. Rejection had occurred by six months in 23.5% of 

the mycofenolate group, 21.6% of those taking everolimus  

1.5 mg and 18.2% of those taking everolimus 3.0 mg.

Two studies used everolimus to lower the dose of cyclosporin 

used after renal transplantation. Although there was no 

comparator arm in the studies, both doses of everolimus were 

associated with satisfactory renal function after six months.2

As rejection occurs more frequently with lower concentrations, 

the blood concentration of everolimus must be monitored 

regularly. More frequent monitoring will be needed if the patient 

is started on a drug which inhibits (ketoconazole) or induces 

(rifampicin) CYP3A4.

Adverse events occur in almost everyone treated with 

everolimus. Approximately 10–22% of patients will discontinue 

treatment because of adverse events. These include anaemia, 

leucopenia, thrombocytopenia and infections.1,2 In the heart 

transplant study significantly more bacterial infections occurred in 

the everolimus group. Even if the patients are taking 'statins' their 

triglyceride and cholesterol concentrations are likely to increase.1

Managing patients after transplantation requires balancing 

the risk of organ rejection against the adverse effects of 

immunosuppression. Further study will be needed to define 

the place of everolimus. The results of a Cochrane review of the 

effects of everolimus and sirolimus in renal transplantation are 

not yet available.3
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Poractant alfa
Curosurf (Douglas)

vials containing 120 mg/1.5 mL and 240 mg/3 mL

Approved indication: neonatal respiratory distress syndrome

Australian Medicines Handbook section 19.6.2

Surfactant lowers the surface tension of the alveolar membrane. 

Premature infants lack surfactant so their alveoli can collapse 

leading to respiratory distress. The respiratory distress 

syndrome can be managed or prevented by administering 

a substitute surfactant down an endotracheal tube. The first 

artificial surfactant was colfosceril palmitate, but this is no 

longer marketed in Australia. Beractant is still available. It is a 

surfactant derived from cows' lungs, whereas poractant alfa is 

derived from pigs' lungs.

Most of the early trials of poractant alfa were in Europe where 

it has been approved for marketing for more than 10 years. In a 

study of 146 babies with respiratory distress syndrome the  

28-day mortality rate was 31% in the group who received 

poractant compared with 51% in the group who did not.1 Two 

years later there were no differences between the groups in 

growth, disability and respiratory symptoms.2

If the baby does not respond to the first dose, a half dose may 

be given after 12 and after 24 hours. Babies given repeat doses 

have a lower mortality rate at 28 days than those given a single 

dose (13% versus 21%).3

Subsequent studies have investigated if giving poractant to 

babies at risk of respiratory distress is more effective than 

waiting for the syndrome to appear. A meta-analysis of these 

studies showed that the neonatal mortality rate was 15% when 

poractant was used for prophylaxis and 25% when it was used 

for treatment. However, prophylaxis did not have a significant 

advantage in the prevention of chronic lung disease of the 

newborn.4
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Administering poractant is not without risk. The endotracheal 

tube can get blocked and the baby may develop oxygen 

desaturation, hypotension and bradycardia.

Clinicians now have a choice of using beractant or poractant. 

Comparative trials suggest that poractant improves oxygenation 

more rapidly.5,6
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Pregabalin
Lyrica (Pfizer)

75 mg, 150 mg and 300 mg capsules

Approved indications: epilepsy, neuropathic pain

Australian Medicines Handbook section 16.1

Gamma-aminobutyric acid (GABA) is a neurotransmitter. 

Although pregabalin is an analogue of GABA, its therapeutic 

effect may be on other neural pathways. Pregabalin reduces 

the release of neurotransmitters by interfering with the calcium 

channels in nerve terminals. It has therefore been studied in 

neuropathic pain and as an adjunctive treatment for epilepsy.

Common examples of neuropathic pain are diabetic neuropathy 

and post-herpetic neuralgia. In a double-blind trial involving 

146 patients with diabetic neuropathy pregabalin was more 

efficacious than placebo at reducing pain. After eight weeks of 

treatment the pain of the patients taking pregabalin had reduced 

by 2.5 points, on an 11 point scale, compared with a 0.8 decrease 

in the placebo group.1 In another eight-week double-blind trial, 

which included some Australian patients, pregabalin reduced the 

pain of herpetic neuralgia more than placebo did. Compared to 

placebo, mean pain scores were 1.2 points lower with pregabalin 

150 mg/day and 1.57 points lower with 300 mg/day.2

Most patients with epilepsy can be managed with monotherapy, 

but some will need adjunctive treatment. Pregabalin has been 

studied as adjunctive treatment for patients with partial seizures, 

with or without secondary generalised seizures. An international 

study compared adding pregabalin with adding placebo to the 

treatment of 287 patients. After 12 weeks there was no decrease 

in seizure frequency in the placebo group, but a 20.6% reduction 

in the pregabalin 150 mg/day group and a 47.8% reduction in the 

600 mg/day group. Approximately 44% of the patients taking 

the higher dose of pregabalin had at least a 50% reduction in 

seizure frequency.3

As pregabalin alters neurotransmission it can cause a variety of 

neurological adverse effects. In the neuropathic pain studies  

28–36% of the patients taking 300 mg/day developed dizziness 

and 20–24% developed somnolence.1,2 Other common 

problems include ataxia, co-ordination problems, confusion and 

altered vision. Patients are therefore advised not to drive, until 

the effects of pregabalin are known. Other complaints include 

peripheral oedema, weight gain and dry mouth.

Most of a dose of pregabalin is excreted unchanged in the 

urine, with an elimination half-life of six hours. Lower doses are 

required if the patient has a reduced creatinine clearance.

While pregabalin has met the efficacy criteria for pain relief it 

is important to note that the response varies between patients. 

Only 32% of the patients with post-herpetic neuralgia will feel 

much improved, or very much improved with treatment. The 

response tends to be greater in patients with somnolence.

There is also a variation in the response of patients with 

epilepsy. Although seizure frequency will be at least halved in 

approximately 44% of patients given 600 mg/day, the responder 

rate with 150 mg/day is not significantly different from placebo 

(14% versus 6.2%). While 150 mg/day is an acceptable starting 

dose it may need to be gradually increased.3

Chronic pain and epilepsy are long-term problems so there 

need to be long-term studies of pregabalin to see if its benefits 

are maintained in the people who respond, and to see if any 

other adverse effects emerge . There is also a need to see how 

pregabalin compares with drugs, such as gabapentin, which 

have similar indications.
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Answers to self-test questions

1. True

2. True

3. True

4. False

5. True 

6. True

7. True 

8. False
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Correction 
Ketotifen hydrogen fumarate (Aust Prescr 2005;28:19–23) 

The recommended Australian dosage is one drop twice daily.
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* 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 Agency for the Evaluation of Medicinal 
Products (www.emea.eu.int)

NEW FORMULATIONS

Hydromorphone hydrochloride
Palladone XL (Mundipharma)

12 mg, 16 mg, 24 mg and 32 mg extended release capsules

Timolol maleate
Nyogel (Novartis)

1.37 mg/g eye gel

NEW BRAND

Irinotecan hydrochloride
Irinotecan (Mayne Pharma)

vials containing 40 mg/2 mL and 100 mg/5 mL for injection


