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Pulmonary Hypertension      

Normal pulmonary arterial pressure is less than 1/5th of that in the systemic circulation. Pulmonary hypertension is defined as a mean pulmonary arterial pressure greater than 25 mmHg at rest, or greater than 30 mmHg on exercise. Pulmonary hypertension is often progressive, and the pressures generated by the right side of the heart may approach, and even exceed systemic arterial pressure. The right ventricle hypertrophies in response to the increased pressures but ultimately dilates and fails1. Severe pulmonary hypertension has a prevalence of 30-40/million in the UK. Until recently severe pulmonary hypertension was usually untreatable, but new treatments have greatly improved the survival from this condition.

Causes of Severe Pulmonary Hypertension

Although not usually severe, the commonest forms of pulmonary hypertension are those that occur secondary to chronic lung disease and left ventricular failure2. Thus, pulmonary hypertension and right ventricular hypertrophy (cor pulmonale) may complicate the course of severe chronic obstructive pulmonary disease (COPD). In addition, any cause of left ventricular failure may lead to pulmonary venous congestion and hence pulmonary hypertension. Similarly, unidentified mitral stenosis may present with symptoms of severe right heart failure. Other causes include congenital heart disease, narrowing of small blood vessels in the lung, pulmonary emboli and primary pulmonary hypertension (PPH). 


Large ventricular septal defects (VSD) cause increased blood flow through the lungs and subsequent damage to the pulmonary circulation, leading eventually to pulmonary hypertension. If the pressure in the right side of the heart exceeds that in the left, the shunt reverses and patients become cyanosed (Eisenmenger’s syndrome). VSDs usually present in childhood whereas pulmonary hypertension associated with atrial septal defects usually presents later in life.


Pulmonary hypertension may also develop due to narrowing of small blood vessels in the periphery of the lungs, associated with conditions such as scleroderma. Approximately 15-20% of patients with scleroderma or mixed connective tissue disease develop severe pulmonary hypertension. The latter also occurs in 0.5% of AIDS patients and may develop in association with cirrhosis and portal venous hypertension. There is also an association with the use of appetite suppressant drugs of the fenfluramine/ dexfenfluramine group3. Although these drugs have been withdrawn from the market, new cases are still coming to light and doctors should be aware of the potential for similar complications in patients taking related drugs.


A further, but rare, cause of severe pulmonary hypertension is unresolved pulmonary embolism4. The vast majority of pulmonary emboli resolve within a few weeks of commencing anticoagulation, but clots fail to disperse in a small number of patients (less than 0.5%). The risk is probably greater in those who have suffered acute massive pulmonary embolism and persistent exertional dyspnoea in a patient recovering from pulmonary embolism should prompt concern.

Primary pulmonary hypertension (PPH), or pulmonary hypertension in the absence of known associations or causes, has an incidence of 1-2/million per year. It is more common in women (F:M sex ratio 2.3:1) and occurs most commonly in the 3rd and 4th decades1. Often symptoms develop during pregnancy or soon after birth of a child. PPH is a progressive, usually fatal disorder with a mean survival without treatment of only 2.8 years from diagnosis. About 6-10% of cases of PPH are familial and the underlying genetic defect usually involves a mutation in a receptor member of the transforming growth factor-ß family5.


When to suspect pulmonary hypertension

Pulmonary hypertension is undoubtedly underdiagnosed and the condition is often missed, with delays of more than two years prior to its diagnosis. Symptoms are often wrongly attributed to other more common conditions such as asthma and angina. Pulmonary hypertension should be considered as a possible cause in all patients with unexplained breathlessness on exertion and should lead to prompt referral either to a chest physician or cardiologist. Symptoms of advanced disease include oedema, palpitations, syncope and haemoptysis, and sometimes nausea and vomiting. Examination of the patient may reveal cyanosis and signs of right ventricular failure:

· peripheral oedema 

· raised jugular venous pressure (JVP) 

· loud pulmonary component of the second heart sound 

· a pansystolic murmur at the left sternal edge reflecting tricuspid incompetence 

· ascites and jaundice.


Investigations should include chest X-ray and ECG which are abnormal in 85% of patients in the later stages of the condition. The chest X-ray may show cardiomegaly with enlargement of the proximal pulmonary arteries. The ECG may show right axis deviation, tall peaked p waves and either a dominant R wave in the right precordial leads or right bundle branch block. All patients with suspected pulmonary hypertension should undergo Doppler echocardiography, which allows an assessment of ventricular function and estimation of pulmonary arterial pressure.


Treatment of pulmonary hypertension

Treatment of pulmonary hypertension is usually directed at the underlying cause. Thus, patients with COPD should receive optimal bronchodilator and long term oxygen therapy whereas those with left ventricular failure require ACE inhibitors, beta blockers and diuretics (see Factfile 11-99).


Severe symptomatic pulmonary hypertension warrants treatment in its own right. The mainstay of treatment has been anticoagulation with warfarin and the use of diuretics. A minority of patients with PPH (<15%) respond very well to calcium channel blockers with a dramatic improvement in survival, but the majority do not respond. In such patients, treatment with continuous intravenous infusions of prostacyclin (Epoprostenol), or one of its stable analogues (e.g. Iloprost) has become the mainstay of treatment6, improving both exercise tolerance and survival. Thus, mortality in PPH was 35% at five years, compared with 63% in patients treated with Epoprostenol. Infusions are given continuously via a Hickman line and infection remains the most serious complication, which can rapidly destabilise a patient with imminent right heart failure. Newer treatments include regular nebulisation of Iloprost7, or subcutaneous infusion of the prostacyclin analogue Treprostinil. More recently, Bosentan, an orally active non-selective antagonist of endothelin has been licensed for the treatment of severe pulmonary hypertension, and in short term studies showed similar efficacy to prostacyclin. However, reversible derangement of liver function tests occurs in about 10% of patients. Currently, sildenafil (Viagra) is under investigation as a potential treatment.

Despite these interventions, the course of severe pulmonary hypertension is often progressive, and if suitable, such patients are eventually listed for heart-lung, or lung transplantation. Finally, in patients with chronic thromboembolic pulmonary hypertension, thromboendarterectomy may be possible. 


National Specialist Centres For The Management Of Pulmonary Hypertension

The relatively unusual nature and specialist management of severe pulmonary hypertension has prompted the concentration of expertise into National Centres designated by the National Specialist Commissioning Advisory Group (NSCAG) at the DoH. Referrals to National Centres are usually from secondary care. These centres allow a multidisciplinary approach involving chest physicians, cardiologists, rheumatologists, radiologists, surgeons and specialist nurses. Presently the designated centres are:

· Cambridge 

· Papworth Hospital 

· Glasgow 

· Western Infirmary 

· London 

· Great Ormond Street 

· Hammersmith Hospital 

· Royal Brompton Hospital 

· Royal Free Hospital 

· Newcastle-upon-Tyne 

· Freeman Hospital 

· Sheffield 

· Royal Hallamshire Hospital
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