
Hypertensive emergencies
Hypertensive emergencies in children may be accompanied
by signs of hypertensive encephalopathy, including seizures.
Controlled reduction in blood pressure over 72–96 hours is
essential; rapid reduction can reduce perfusion leading to
organ damage. Treatment should be initiated with
intravenous drugs; once blood pressure is controlled, oral
therapy can be started. It may be necessary to infuse fluids
particularly during the first 12 hours to expand plasma
volume should the blood pressure drop too rapidly.
Controlled reduction of blood pressure is achieved by

intravenous administration of labetalol hydrochloride or
sodium nitroprusside p. 120. Esmolol hydrochloride p. 108 is
useful for short-term use and has a short duration of action.
Nicardipine hydrochloride p. 110 can be administered as a
continuous intravenous infusion for life-threatening
hypertension in paediatric intensive care settings. In less
severe cases, nifedipine capsules can be used.
Other antihypertensive drugs which can be given

intravenously include hydralazine hydrochloride and
clonidine hydrochloride.
Hypertension in acute nephritis occurs as a result of

sodium and water retention; it should be treated with
sodium and fluid restriction, and with furosemide p. 142;
antihypertensive drugs may be added if necessary.
Also see advice on short-termmanagement of

hypertensive episodes in phaeochromocytoma.

Phaeochromocytoma
Long-termmanagement of phaeochromocytoma involves
surgery. However, surgery should not take place until there
is adequate blockade of both alpha- and beta-adrenoceptors.
Alpha-blockers are used in the short-termmanagement of
hypertensive episodes in phaeochromocytoma. Once alpha
blockade is established, tachycardia can be controlled by the
cautious addition of a beta-blocker; a cardioselective beta-
blocker is preferred. There is no nationwide consensus on
the optimal drug regimen or doses used for the management
of phaeochromocytoma.
Phenoxybenzamine hydrochloride p. 119, a powerful

alpha-blocker, is effective in the management of
phaeochromocytoma but it has many side-effects.

Pulmonary hypertension
Only pulmonary arterial hypertension is currently suitable
for drug treatment. Pulmonary arterial hypertension
includes persistent pulmonary hypertension of the newborn,
idiopathic pulmonary arterial hypertension in children, and
pulmonary hypertension related to congenital heart disease
and cardiac surgery.
Some types of pulmonary hypertension are treated with

vasodilator antihypertensive therapy and oxygen. Diuretics
may also have a role in children with right-sided heart
failure.
Initial treatment of persistent pulmonary hypertension of the

newborn involves the administration of nitric oxide;
epoprostenol p. 120 can be used until nitric oxide is
available. Oral sildenafil p. 122may be helpful in less severe
cases. Epoprostenol and sildenafil can cause profound
systemic hypotension. In rare circumstances either
tolazoline p. 123 or magnesium sulfate p. 618 can be given
by intravenous infusion when nitric oxide and epoprostenol
have failed.
Treatment of idiopathic pulmonary arterial hypertension is

determined by acute vasodilator testing; drugs used for
treatment include calcium-channel blockers (usually
nifedipine), long-term intravenous epoprostenol, nebulised
iloprost p. 121, bosentan p. 121, or sildenafil.
Anticoagulation (usually with warfarin sodium p. 99) may
also be required to prevent secondary thrombosis.
Inhaled nitric oxide is a potent and selective pulmonary

vasodilator. It acts on cyclic guanosine monophosphate

(cGMP) resulting in smooth muscle relaxation. Inhaled nitric
oxide is used in the treatment of persistent pulmonary
hypertension of the newborn, and may also be useful in
other forms of arterial pulmonary hypertension. Dependency
can occur with high doses and prolonged use; to avoid
rebound pulmonary hypertension the drug should be
withdrawn gradually, often with the aid of sildenafil p. 122.
Excess nitric oxide can cause methaemoglobinaemia;

therefore, methaemoglobin concentration should be
measured regularly, particularly in neonates.
Nitric oxide increases the risk of haemorrhage by

inhibiting platelet aggregation, but it does not usually cause
bleeding.
Epoprostenol p. 120 (prostacyclin) is a prostaglandin and a

potent vasodilator. It is used in the treatment of persistent
pulmonary hypertension of the newborn, idiopathic
pulmonary arterial hypertension, and in the acute phase
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. 121 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. 121 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. 123 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 Guidance on prescribing p. 1.

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. 118 is given by mouth as an

adjunct to other antihypertensives for the treatment of
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