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developing thyrotoxicosis.15

A few PAH patients may be on
calcium channel blockers. These drugs
are prescribed only in patients with a
positive vasodilatory response after
nitric oxide inhalation during the cardiac
catheterisation study. They are
uptitrated to the highest tolerated dose
which is usually much higher than other
clinical indications.2

PAH drugs should never be stopped
or downtitrated without discussion with
the PH team.

COMPLICATIONS 
Loss of atrial contraction can have a
detrimental effect on patients’ exercise
capacity. Atrial flutter is the most
common arrhythmia that PAH patients
may develop, and usually necessitates
urgent admission to hospital.

PAH patients are susceptible to
developing pneumonia which may not
be accompanied by fever, with an
increased mortality risk. Vaccination
against influenza and pneumococcal
pneumonia is recommended.

Other reasons for deterioration may
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should be repeated urgently and
management should be discussed with
the PH team. Phosphodiesterase type-5
inhibitors should never be used
concomitantly with nitrates or nicorandil
because of the high risk of profound
hypotension.

Patients on intravenous prostacyclin
analogues will be fully trained by PH
clinical nurse specialists in the use of the
pump. Patients will always have a spare,
so that the pump can be replaced if it
becomes damaged or malfunctions.
Specialist homecare delivery companies
also provide support in the community. 

These patients are at risk of line
infection and sepsis. Any bleeding,
swelling or redness around the tunnelled
catheter or any pyrexia should be
considered as a potential line infection
(unless another source of infection is
detected). Blood cultures should be
taken and the PH team consulted. In the
case of a line infection the patient needs
to be admitted to the PH centre and an
intravenous catheter change is
mandatory. Patients on prostacyclin
infusions also seem to be at risk of

Nitric oxide pathway:Phosphodiesterase
type-5 inhibitors, sildenafil and tadalafil,
and the soluble guanylate cyclase
activators e.g. riociguat are administered
orally.
Prostacyclin pathway:Prostacyclin
analogues which include epoprostenol,
iloprost and treprostinil are administered
parenterally.

Epoprostenol and treprostinil are
administered intravenously via a
permanent tunnelled central venous
catheter and a pump as a continuous
infusion. Treprostinil can also be given
subcutaneously as a continuous infusion
with the use of a pump while iloprost is
administered as an inhaler. 

The main side effects and interactions
of these drugs are listed in table 2,
above.8-14 The major side effect of ERA is
an increase in transaminases in around
10% of patients treated with bosentan
and 2% with ambrisentan. Hence
patients on ERA are required to have
monthly liver function tests. If
transaminases increase >3 times the
upper limit of normal, the blood test

Table 2

Main side effects and interactions of pulmonary arterial hypertension medications
PAH drugs
Endothelin receptor antagonists
(bosentan, ambrisentan)

Phosphodiesterase type-5 inhibitors
(sildenafil, tadalafil)

Prostacyclin analogues
(epoprostenol, treprostinil, iloprost)

Side effects
Liver toxicity
Anaemia
Peripheral oedema
Headache

Headache
Flushing
Flu-like symptoms
Vomiting and diarrhoea
Nasal congestion-sinusitis
Epistaxis
Indigestion
Muscle pain
Vision or hearing loss

Jaw pain
Headache
Flushing
Nausea and diarrhoea
Risk of local site/catheter infection and sepsis
Risk of catheter obstruction and pump
malfunction
Local pain at subcutaneous administration site

Main Interactions
Bosentan:
Ciclosporin (combination contraindicated)
Glibenclamide (combination contraindicated)
Ketoconazole
Fluconazole
Hormonal contraceptives
Rifampicin
HIV protease inhibitors
Simvastatin

Ambrisentan:
Ciclosporin
Rifampicin

Nitrates and nicorandil (combination
contraindicated)
HIV protease inhibitors
Ketoconazole/itraconazole

When used with antihypertensive medications
they can further reduce blood pressure

When used with antiplatelets or
anticoagulants may increase the risk of
bleeding




