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COMMENTARY

Safety of antiarrhythmic drugs in children

Amiodarone
Amiodarone has been used as an antiarrhythmic agent
for many years' and is known to be effective, but with
potentially serious long-term adverse effects.' 2 It has
been used in children successfully for years3-7 both acute-
ly, intravenously,4 and chronically, orally.'-7 Though side
effects have, as expected, been described in children,4-7
amiodarone has been described as "close to being the
ideal antiarrhythmic agent in children's arrhythmias".'
Others, however, have been more cautious in recom-
mending it as an effective antiarrhythmic agent.67

Till et al (page 84) report two possible adverse effects
of amiodarone in a 10 day old infant with a history of
fetal arrhythmia and hydrops.8 Immediately after the start
of an intravenous infusion of amiodarone the infant col-
lapsed with wide complex bradycardia and required
resuscitation. This is a recognised complication of intra-
venous amiodarone therapy.9 The infant, who was shown
to have Wolff-Parkinson-White syndrome, recovered and
subsequently developed atrial flutter with 1:1 atrioven-
tricular conduction over the accessory pathway. This
effect is predictable because amiodarone slows conduc-
tion in the atrioventricular node,' and may also slow con-
duction in an accessory pathway. If atrioventricular nodal
conduction is slowed more than accessory pathway con-
duction, preferential pathway conduction will occur, par-
ticularly as amiodarone also reduces atrial excitability
and increases atrial conduction time, leading to slowing
in the flutter rate. All of these factors may favour 1:1 con-
duction during atrial flutter.

Flecainide
Elsewhere Till and Herxheimer report'0 another serious
adverse effect of an antiarrhythmic agent: the death of a
five year old child with recurrent supraventricular tachy-
cardia, who was taking flecainide, was attributed to an
arrhythmia-by implication caused by flecainide.
The use of flecainide in children has been studied

extensively" 12 and has been considered to be both effec-
tive and safe. It has been known for several years that
flecainide can provoke serious ventricular arrhythmias in
adults.'3 14 In children it has been reported to cause inces-
sant supraventricular tachycardia," 1516 cardiac arrest, or
sudden death'5 16 and non-sustained ventricular tachycar-
dia.'6 The incidence of arrhythmogenesis is lower in chil-
dren than in adults, however.'7
The preliminary and subsequent reports of the Cardiac

Arrhythmia Suppression Trial have caused much concern
about the use of antiarrhythmic drugs in general and
flecainide and encainide in particular.'8 However, this
trial related to a very specific group of patients (post-
infarction patients with asymptomatic ventricular ectopy)
not commonly treated with antiarrhythmic drugs in the
United Kingdom, and it has been thought that the
results cannot necessarily be extrapolated to other groups
of patients,'9 including children. It has been widely
assumed that potentially serious adverse effects are less

frequent in patients with normal cardiac function.'620
The arrhythmogenic effects of flecainide (and

encainide) in children have been reviewed recently, and
were reported in 7-5% of 472 young patients treated with
flecainide.'5 Interestingly, arrhythmogenesis was equally
common in those with structural heart disease and those
without. This review has generated debate and contro-
versy 6 21 and further review of the use of flecainide in 704
children (including the 472 considered above)'6 suggests
that flecainide is effective and probably safe in children
with supraventricular tachycardia and structurally normal
hearts. This difference in opinion based on reviews of
similar and overlapping data highlights some of the diffi-
culties in prescribing for paediatric arrhythmias.

Other agents
Other newer antiarrhythmic drugs have been used in
children. Propafenone has been shown to be effective,
but arrhythmogenesis occurred in two of 58 children and
one child died suddenly.22 Similarly, sotalol has been
shown to be effective, but one of 66 patients required a
pacemaker for bradycardia.2'

Experience in the United Kingdom is more limited.
The Committee on Safety of Medicines (CSM) database
contains only 13 reports of suspected adverse reactions to
antiarrhythmic agents in children.'4 Nine of these relate
to amiodarone and only one was potentially serious; three
(including that discussed above) relate to flecainide.24
One was fatal'0 and one potentially serious (incessant
tachycardia).

Guidance
There is relatively little guidance available in standard
paediatric (or indeed adult cardiology) texts2526 on the
management of arrhythmias in children. Vagal man-
oeuvres are recommended in infants, then digoxin, then
cardioversion.25 Other antiarrhythmic drugs, including
propranolol, flecainide, and disopyramide (but no longer
verapamil) are suggested as later options.25 Verapamil is
recommended for older children, with lignocaine, mexile-
tine, and disopyramide as second line drugs in older chil-
dren.26 The British National Formulary contains little
advice on the treatment of arrhythmias in children. It
states that verapamil "should not be used in children
with arrhythmias without specialist advice".27 The Data
Sheet Compendium gives no advice on either indications
for or specific doses of antiarrhythmic drugs in children
except for verapamil.28 Verapamil has, however, been
reported to be associated with cardiovascular collapse
and death, particularly in infants.29-"
Thus management of arrhythmias is complex and diffi-

cult both in adults and in children. Information about
efficacy and safety in children in particular is incomplete.
Readily accessible information, particularly that likely to
be available in an emergency, is either lacking or conflict-
ing. The two case reports discussed emphasise some of
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the potentially serious and fatal problems that can occur
even in centres with experience of managing these prob-
lems. Management of children with arrhythmias should
therefore be closely supervised by paediatric cardiolo-
gists, and preferably electrophysiologists (with paediatric
experience) with access to electrocardiographic monitor-
ing, monitoring of drug concentrations, paediatric inten-
sive care facilities, and the newer non-pharmacological
techniques of arrhythmia management.
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