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Short reports

Cardiovascular collapse after verapamil in supraventricular
tachycardia
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SUMMARY Five babies who presented with supra-
ventricular tachycardia were treated with verapamil
intravenously. All developed severe hypotension
and two died. Verapamil should not be used in the
initial management of supraventricular tachycardia
in neonates.

Verapamil is commonly used to treat supraventricu-
lar tachycardia in children.' Adverse effects of the
drug in infants have been reported2 but the dangers
are still not widely appreciated.

Case reports

Four boys and a girl with a mean age of 2-6 weeks
(range 2-4 weeks) were all born at term after
uneventful pregnancies and deliveries. Their mean
birth weight was 3170 g (range 2810-3830 g), and
they had no neonatal problems until presentation.

CASE 1
A baby girl developed a supraventricular tachycar-
dia of 300 beats/minute with cardiac failure. She was
given verapamil 0-3 mg/kg intravenously and five
minutes later reverted to sinus rhythm. One hour
later she collapsed with a severe bradycardia and
despite vigorous resuscitation including administra-
tion of calcium gluconate, adrenaline, and dopa-
mine she died. At necropsy the heart was normal.

CASE 2
A baby boy developed cardiac failure secondary to a
supraventricular tachycardia of 300 beats/minute.
This was reversed by verapamil 0-3 mg/kg given
intravenously. A bradycardia immediately developed
in association with metabolic acidosis, which re-
sponded well to frusemide and sodium bicarbonate
given intravenously. A further episode of supra-
ventricular tachycardia was successfully treated with

digoxin. He subsequently made a full recovery. An
electrocardiogram showed no evidence of pre-
excitation.

CASE 3
A baby boy presented with cardiac failure and a
supraventricular tachycardia of 300 beats/minute.
He was given verapamil 0 1 mg/kg intravenously. A
few minutes later he became hypotensive and
developed a profound bradycardia. Atropine was
given intravenously resulting in reversion to a
supraventricular tachycardia of 330 beats/minute.
An echocardiogram showed a dilated, poorly con-
tracting left ventricle. The tachycardia persisted
even after treatment with digoxin. Five hours after
the dose of verapamil propranolol 15 rig/kg was
given intravenously and the dose was repeated when
he did not respond. He collapsed and developed a
profound bradycardia five minutes later, but was
successfully resuscitated with calcium gluconate and
dopamine given intravenously. After twelve hours
the supraventricular tachycardia recurred and was
only temporarily terminated with synchronised
direct current cardioversion. Permanent conversion
to sinus rhythm was achieved with flecainide given
intravenously, and he was maintained on oral
flecainide. He made a complete recovery and an
electrocardiogram was normal.

CASE 4
A baby boy was admitted with a supraventricular
tachycardia of 280 beats/minute and cardiac failure.
He received verapamil 0-2 mg/kg intravenously and
this dose was repeated after 15 minutes. Despite this
the tachycardia persisted, and digoxin 6 rig/kg was
given intramuscularly 30 minutes later. Within 10
minutes he reverted to sinus rhythm with no
evidence of pre-excitation. Two hours later he
suddenly became severely hypotensive and required
assisted ventilation and plasma, sodium bicarbonate,
and frusemide intravenously. The blood pressure
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returned to normal within six hours and he
subsequently recovered.

CASE 5
A baby boy presented with cardiac failure in
association with a supraventricular tachycardia of
300 beats/minute. Frusemide was given intraven-
ously and digoxin 15 ftg/kg orally, with restoration of
sinus rhythm. On admission to the regional unit he
was still in cardiac failure. The electrocardiogram
showed signs of Wolff-Parkinson-White syndrome.
Shortly afterwards he reverted to a supraventricular
tachycardia of 300 beats/minute. He received 10%
calcium gluconate 0-3 ml/kg before the administra-
tion of verapamil 0-1 mg/kg intravenously without
effect, so the dose of verapamil was repeated an
hour later. Echocardiography showed a slightly
dilated but well contracting left ventricle. The
tachycardia persisted and therefore after a further
two hours he was given propranolol 1 mg/kg orally.
Half an hour later he became hypotensive with a
severe bradycardia and failed to respond to resus-
citation that included calcium gluconate, adrenaline,
and isoprenaline given intravenously. At necropsy
an anomalous Kent bundle was found.

Discussion

The treatment of supraventricular tachycardia can
be difficult because a persistent tachycardia may
result in depression of myocardial function. With
the exception of digoxin, most antiarrhythmics
depress myocardial function and cause a further
reduction in cardiac output.
Verapamil given intravenously has been advo-

cated as the best drug for the treatment of supra-
ventricular tachycardia.' Its side effects, however,
(including hypotension and pronounced bradycardia)
are well known,3 and have been reported in infants.2
Our experience includes two babies who died in the
neonatal period and three who made stormy re-
coveries after developing severe hypotension. Two
of these babies received only a small dose of
verapamil (0.1 mg/kg).
Calcium gluconate is recommended for the treat-

ment of the haemodynamic complications of vera-
pamil administration.3 The response to calcium
gluconate treatment, however, varies and it is not
always successful.4 Calcium chloride may be more

effective than calcium gluconate and this should be
available when verapamil is given.5
The combination of verapamil and propranolol

has unpredictable effects on the myocardium.
Studies in adults have shown that it is safe if the left
ventricle is contracting well but its use in those with
impaired contractility is not recommended.6 These
drugs have been used sequentially in the manage-
ment of resistant supraventricular tachycardia in
childhood. Our experience in case 3 shows that even
when the interval between their administration is
greater than the half life of verapamil, severe
myocardial depression can still occur. Case 5 also
illustrates that this combination can have disastrous
consequences even if there is no impairment of
myocardial contractility.
We recommend that verapamil should not be used

in the initial treatment of supraventricular tachycar-
dia in neonates and emphasise the dangers of the
combination of propranolol and verapamil even if
the myocardium is normal and there is a prolonged
interval between doses. Synchronised or unsynchro-
nised direct current cardioversion is perhaps the
safest method of restoring sinus rhythm, which can
then be maintained by digoxin.

We thank Drs R Arnold and JL Wilkinson, Royal Liverpool
Children's Hospital, Dr AN Campbell, Royal Preston Hospital,
and Dr N Wilson, Killingbeck Hospital, Leeds for permission to
report their cases.
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