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Sample review of therapy for classification as to appropriate place for prescribing responsibility

Approved Drug Name
Bosentan

Date of last revision
Reviewed at JPG 12 March 2003

Reviewed by Clinical priorities Forum September 2003

Document status
JPG agreed secondary care prescribing only - RED drug 

Arrangements for commissioning/funding to be agreed through C4 as part of specialist services provision

Indication
Pulmonary arterial hypertension - primary or familial & connective tissue disease

Cautions
Liver disease

Glibenclamide therapy

Pregnancy

Children: dosage / side effects / kinetics / efficacy unknown

Source of Review
London New Drugs Group APC/DTC Briefing Document Aug 2002 - Prostaglandins and endothelin antagonist for pulmonary arterial hypertension

Summary
Pulmonary arterial hypertension (PHT) is a rare disorder of the blood vessels in the lung in which the pressure in the pulmonary artery rises above normal levels and may become life threatening.  Pulmonary hypertension can be associated with other conditions and is classified into pulmonary arterial hypertension (associated with collagen vascular disease, congenital systemic to pulmonary shunts, portal hypertension, HIV infection, exposure to various drugs and toxins and persistent pulmonary hypertension of neonates). Other types of pulmonary hypertension include pulmonary venous hypertension, pulmonary hypertension associated with hypoxic respiratory disease (e.g. emphysema, lung fibrosis), pulmonary hypertension caused by chronic thromboembolic disease and others. 

Primary pulmonary hypertension (PPH) refers to pulmonary hypertension for which no cause can be identified (sporadic or familial).

Pulmonary hypertension is a rapidly progressive disease leading to right heart failure with an incidence of about 2 cases per million per year. It is more prevalent in women.

The prevalence of pulmonary hypertension associated with other conditions is not available currently in the UK. 

Once a diagnosis has been suspected, patients should be referred to a specialist centre without delay. In untreated patients, pulmonary hypertension carries a mortality rate of 55-60% within 3 years from onset.

Summary

continued
The National Specialist Commissioning Advisory Group (NSCAG) has designated PHT as a national specialist service. 

The designated centres are London (Great Ormond Street, the Royal Free, Hammersmith and Royal Brompton hospitals), Papworth, Sheffield and Newcastle. All patients treated for PHT should be managed by this service. Local commissioners should communicate with Specialised Services Commissioning groups who work closely with NSCAG.

Traditional therapy for PHT includes the use of vasodilators such as calcium channel antagonists and diuretics. Anticoagulation and oxygen therapy are also indicated in some patients, however the disease may progress despite these treatments.  Transplantation (heart-lung or lung) remains an option for very severe disease.  Intravenous prostaglandins have been used in addition to standard therapy for over a decade.

Bosentan (TracleerR) is an oral dual endothelin-1 (ETA and ETB) receptor antagonist. It was licensed in the UK at the end of May 2002 and launched in June 2002. Bosentan is an oral preparation. 

Endothelin-1 is a potent endogenous peptide mediator that has a role in pulmonary arterial hypertension.  It is unclear whether it has a primary pathogenetic role or whether it is a secondary mediator that perpetuates disease.  Plasma endothelin levels are increased in patients with primary pulmonary hypertension and endothelin is released in increased amounts in the blood traversing the lung.  

There are two main clinical trials to support the licensing of bosentan.

In a double blind placebo controlled study 32 patients with pulmonary hypertension were randomly assigned to bosentan or placebo for a minimum of 12 weeks.  Exercise capacity at 12 weeks improved significantly compared to placebo and the 6 minute walking distance increased by about 70 metres compared to baseline, whereas it worsened by 6 metres in those on placebo.  The improvement was maintained for at least 20 weeks.  Patients given bosentan had a reduced Borg dyspnoea index and an improved WHO functional class. 

Another double-blind placebo-controlled study of 213 patients with primary arterial hypertension (primary and associated with connective-tissue disease) randomised patients to receive either bosentan or placebo for a minimum of 12 weeks.  The study showed that at week 16, patients treated with bosentan had an improved six-minute walking distance.  Bosentan also improved the Borg dyspnoea index and WHO functional class and increased the time to clinical worsening.  The trial did not test a difference in mortality. 

Summary

continued
Several studies have shown bosentan to be well tolerated. A recent trial involving 1,613 patients with chronic heart failure, confirmed bosentan's long-term safety profile in patients treated for up to 30 months.

Side effects include headache, flushing, oedema, pruritus, angina, palpitations and dry mouth.  Bosentan can increase liver enzymes and therefore it is necessary to have liver function tests performed monthly.  As bosentan can cause anaemia, blood tests should be performed monthly for the first 4 months and then every 3 months after that.  Women of child bearing potential are advised to use adequate contraception due to the risk of birth defects.

Follow up studies are needed to determine the differences in survival, what types of complications occur and whether subgroups of patients have different responses to the drug.

In the case of clinical deterioration despite bosentan treatment for at least 8 weeks (target dose for at least 4 weeks) alternative therapies should be considered. 

Clinical deterioration is defined as a decrease in the 6-minute walk test distance by at least 10 % compared with pre-treatment measure. However, some patients who show no response after 8 weeks of treatment with bosentan may respond favourably after an additional 4-8 weeks of treatment. There is limited experience with abrupt withdrawal. No evidence for acute rebound has been observed. However, to avoid the possible occurrence of harmful clinical deterioration due to a potential rebound effect, gradual dose reduction over 7 days is recommended. Intensified monitoring is recommended during the discontinuation period. After several months of treatment if the patient deteriorates, some patients may respond to 250mg twice daily although a risk/benefit assessment should be made, as the liver toxicity is dose dependent.

Costs
The yearly price of bosentan is on average £20,000 - £23,000

This is less expensive than most doses of the prostaglandins - £15,000 - £30,000.

As bosentan is an oral therapy there are no extra non-drug costs.

The cost to the NHS for patients with pulmonary hypertension will increase over the next 3-5 years 

This is because more patients are being referred to the nationally designated service. Also, as patients live longer and more patients are maintained on the advanced therapies, the reduction in deaths will also increase the clinic sizes.

Possible Number of patients for a population of ca 750,000
If it is assumed that there is a prevalence of 20 cases of PPH per million population and 50% of these patients receive drug treatment costing £25,000 per year, this would result in a cost of £25,000 per 100,000.

Papworth

In many cases the disease progress can not be controlled even with treatment with intravenous prostacyclin.

Current awareness and improved treatment modalities have increased the referral rate of patients with pulmonary hypertension. Estimate that about 20-40 patients per million per population in the UK will need specialist treatment.

Currently the options other than IV continuous infusion such as nebulised iloprost or subcutaneous UT-15, and indeed with the first oral treatment, bosentan, are available. According to the recommendations on the management of pulmonary hypertension issued in Heart, 2001 vol 86 suppl 1, patients with advanced disease in NYHA class IV should still be treated with intravenous prostaglandin if such treatment is possible. We have learned though that a number of patients in advanced class III have responded to oral bosentan with a dramatic functional improvement.

In March 2003 Papworth had 30 patients on bosentan, 20 on intravenous epoprostenol or iloprost, 22 on nebulised iloprost and 2 on subcutaneous UT-15. Most of these are not from the East Anglia region but other parts of the country.

The introduction of bosentan to clinical practice has dramatically improved the patients care as more patients will comply with the treatment and therefore the results of the treatment are better. We have also achieved longer survival but unfortunately this is still a patient population with a high mortality mainly because some patients are referred to the centres in a very advanced state with severe right heart failure. Bosentan is well tolerated but carries a risk of liver toxicity, therefore liver function should be monitored. The drug should only be prescribed by specialist centres.

Papworth will call the PCT where the patient resides before starting treatment.  Bosentan is provided through a home care company which saves about £40-£50 per month on NHS costs.

Treatment Alternatives
Epoprostenol - IV by continuous infusion

Iloprost (unlicensed, licence due Q3/4 2003) - IV by continuous infusion or nebulised

Treprostinil (unlicensed, licence due Q3/4 2003) - subcutaneous administration

All the above can be used for the following types of PHT - primary or familial, connective tissue disease, HIV and inoperable thromboembolic disease.

Epoprostenol and iloprost are also used for sarcoidosis and portal hypertension.

Place in current therapy
Treatment choice depends on the PHT diagnosis/aetiology. The disease can progress such that transplantation (heart-lung or lung) may be an option for very severe disease.

First line agents - anticoagulants, diuretics and oxygen. 

Oral vasodilators (particularly high dose calcium channel blockers (e.g. SR diltiazem)) are used in patients with a positive vasodilator challenge. This treatment can cause a lot of side effects if started in patients with advanced disease.

Second line - epoprostenol, iloprost, treprostinil and bosentan

There is no national consensus on the preferred treatment for PHT. Factors such as patient preference, route of treatment and response will form part of the decision.

Future Alternatives
None currently known

Recommendations For Consideration
The use of bosentan should be classified as RED for treatment of Pulmonary Hypertension
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