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following cardiac surgery. It is given by continuous 24-hour
intravenous infusion.

Epoprostenol is a powerful inhibitor of platelet
aggregation and there is a possible risk of haemorrhage. It is
sometimes used as an antiplatelet in renal dialysis when
heparins are unsuitable or contra-indicated. It can also cause
serious systemic hypotension and, if withdrawn suddenly,
can cause pulmonary hypertensive crisis.

Children on prolonged treatment can become tolerant to
epoprostenol, and therefore require an increase in dose.

Iloprost p. 127 is a synthetic analogue of epoprostenol and
is efficacious when nebulised in adults with pulmonary
arterial hypertension, but experience in children is limited. It
is more stable than epoprostenol and has a longer half-life.

Bosentan p. 125 is a dual endothelin receptor antagonist
used orally in the treatment of pulmonary arterial
hypertension. The concentration of endothelin, a potent
vasoconstrictor, is raised in sustained pulmonary
hypertension.

Sildenafil, a vasodilator developed for the treatment of
erectile dysfunction, is also used for pulmonary arterial
hypertension. It is used either alone or as an adjunct to other
drugs.

Sildenafil is a selective phosphodiesterase type-5 inhibitor.
Inhibition of this enzyme in the lungs enhances the
vasodilatory effects of nitric oxide and promotes relaxation
of vascular smooth muscle.

Sildenafil has also been used in pulmonary hypertension
for weaning children off inhaled nitric oxide following
cardiac surgery, and less successfully in idiopathic
pulmonary arterial hypertension.

Tolazoline p. 128 is now rarely used to correct pulmonary
artery vasospasm in pulmonary hypertension of the newborn
as better alternatives are available. Tolazoline is an alpha-
blocker and produces both pulmonary and systemic
vasodilation.

Advanced Pharmacy Services

Children with hypertension may be eligible for the New
Medicines Service / Medicines Use Review service provided
by a community pharmacist. For further information, see
Advanced Pharmacy Services in Medicines optimisation p. 25.

Antihypertensive drugs

Vasodilator antihypertensive drugs

Vasodilators have a potent hypotensive effect, especially
when used in combination with a beta-blocker and a
thiazide. Important: see Hypertension (hypertensive
emergencies) for a warning on the hazards of a very rapid fall
in blood pressure.

Hydralazine hydrochloride p. 123 is given by mouth as an
adjunct to other antihypertensives for the treatment of
resistant hypertension but is rarely used; when used alone it
causes tachycardia and fluid retention.

Sodium nitroprusside p. 124 is given by intravenous
infusion to control severe hypertensive crisis when
parenteral treatment is necessary. At low doses it reduces
systemic vascular resistance and increases cardiac output; at
high doses it can produce profound systemic hypotension—
continuous blood pressure monitoring is therefore essential.
Sodium nitroprusside may also be used to control
paradoxical hypertension after surgery for coarctation of the
aorta.

Minoxidil p. 124 should be reserved for the treatment of
severe hypertension resistant to other drugs. Vasodilatation
is accompanied by increased cardiac output and tachycardia
and children develop fluid retention. For this reason the
addition of a beta-blocker and a diuretic (usually furosemide
p. 148, in high dosage) are mandatory. Hypertrichosis is
troublesome and renders this drug unsuitable for females.
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Prazosin p. 107 and doxazosin p. 529 have alpha-blocking
and vasodilator properties.

Centrally acting antihypertensive drugs

Methyldopa, a centrally acting antihypertensive, is of little
value in the management of refractory sustained
hypertension in infants and children. On prolonged use it is
associated with fluid retention (which may be alleviated by
concomitant use of diuretics).

Methyldopa is also effective for the management of
hypertension in pregnancy.

Clonidine hydrochloride p. 108 is also a centrally acting
antihypertensive but has the disadvantage that sudden
withdrawal may cause a hypertensive crisis. Clonidine
hydrochloride is also used under specialist supervision for
pain management, sedation, and opioid withdrawal,
attention deficit hyperactivity disorder, and Tourette
syndrome.

Adrenergic neurone blocking drugs

Adrenergic neurone blocking drugs prevent the release of
noradrenaline from postganglionic adrenergic neurones.
These drugs do not control supine blood pressure and may
cause postural hypotension. For this reason they have
largely fallen from use in adults and are rarely used in
children.

Alpha-adrenoceptor blocking drugs

Doxazosin and prazosin have post-synaptic alpha-blocking

and vasodilator properties and rarely cause tachycardia.

They can, however, reduce blood pressure rapidly after the

first dose and should be introduced with caution.
Alpha-blockers can be used with other antihypertensive

drugs in the treatment of resistant hypertension.

Drugs affecting the
renin-angiotensin system

Angiotensin-converting enzyme inhibitors

Angiotensin-converting enzyme inhibitors (ACE inhibitors)
inhibit the conversion of angiotensin I to angiotensin II. The
main indications of ACE inhibitors in children are shown
below. In infants and young children, captopril p. 118 is
often considered first.

Initiation under specialist supervision

Treatment with ACE inhibitors should be initiated under
specialist supervision and with careful clinical monitoring in
children.

Heart failure

ACE inhibitors have a valuable role in all grades of heart
failure, usually combined with a loop diuretic. Potassium
supplements and potassium-sparing diuretics should be
discontinued before introducing an ACE inhibitor because of
the risk of hyperkalaemia. Profound first-dose hypotension
can occur when ACE inhibitors are introduced to children
with heart failure who are already taking a high dose of a
loop diuretic. Temporary withdrawal of the loop diuretic
reduces the risk, but can cause severe rebound pulmonary
oedema.

Hypertension

ACE inhibitors may be considered for hypertension when
thiazides and beta-blockers are contra-indicated, not
tolerated, or fail to control blood pressure; they may be
considered for hypertension in children with type 1 diabetes
with nephropathy. ACE inhibitors can reduce blood pressure
very rapidly in some patients particularly in those receiving
diuretic therapy.



