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A case of imipramine induced toxicity with
Brugada electrocardiographic pattern in a toddler
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= Abstract =

Imipramine, a tricyclic antidepressant (TCA), is used for the treatment of non-polar depression and nocturnal enuresis in
children in whom an organic pathology has been excluded, anxiety disorders, and neuropathic pain. Clinical toxicity following
the treatment of TCAs, including imipramine, is well known. The anticholinergic effects initially present include a dry mouth,
lleus, dilated pupils, urinary retention, and mild sinus tachycardia. The central nervous system toxicity includes delirium,
agitation, restlessness, hallucinations, convulsions, and CNS depression or coma. However, the most life-threatening toxicity
remains the development of cardiac dysrhythmias. Conduction delays such as QRS and corrected QT prolongation, wide QRS
complex tachycardia, and the Brugada electrocardiographic pattern have been reported. Sodium bicarbonate decreases QRS
widening and suppresses dysrhythmias by providing excess sodium to reverse the TCAinduced sodium-—hannel blockade and
possibly by binding directly to the myocardium. There are no pediatric case reports on imipramine or other TCA associated
toxicity in Korea. Here, we describe a patient who presented with convulsions, tachycardia with a wide QRS complex, a
Brugada electrocardiographic pattern, and anuresis associated with an accidental overdose of imipramine and the outcome

of treatment with sodium bicarbonate. (Korean J Pediatr 2008:51:1232-1235)
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Introduction

Tricyclic antidepressants (TCAs) include imipramine, de-
sipramine, amitriptyline, nortriptyline, doxepin, trimipramine,
protriptyline, and clomipramine”. Among these, imipramine
was first synthesized in 1948. However, it was not until
1958 that its antidepressant affects in humans were reco-
gnized. Since then, it has been the prototype TCA. Imipra-
mine is used for the treatment of non-bipolar depressionZ),
nocturnal enuresis in children, in whom an organic pathology
has been excludedg), anxiety disorders, and neuropathic pain
Y The TCAs, including imipramine, may cause fatal toxicity
in children with an initial adult dose of 25-100 mg (one or

two pills) once a dayS). Herein, we describe a patient that
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presented with convulsions, and tachycardia with a wide
QRS complex, a Brugada electrocardiographic pattern (BEP),
and anuresis associated with imipramine ingestion and was

successfully treated with sodium bicarbonate.

Case report

A 3-year-old boy presented to the emergency department
with clonic movements of four extremities, fever and vomi-
ting. On presentation the body temperature was 38.0C with
a pulse rate of 136 beats/min, a respiratory rate of 26
breaths/min, and a blood pressure of 100/70 mmHg. The
patient was alert. The history was significant for the inges-
tion of four imipramine tablets (one tablet contains 25 mg,
7.69 mg/kg) obtained from a kindergarten friend, 15 hours
previously. The patient did not have a history of cardiac
disease, dysrhythmias or other medical problems.

The results of the laboratory studies were as follows:
hemoglobin 12.4 g/dL, white blood cell count 12,400/mm’
and a platelet count of 188,000/mm3. The cardiac enzymes
were CKMB 5.8 U/L and Troponin-I 0.04 ng/mL. The am-
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monia, lactate and creatinine kinase results were 69 ug/dL,
1.7 mmol/L and 99 U/L, respectively. The C-reactive protein
was 5.8 mg/dl, the renal and liver function tests were within
normal range.

The patient was successfully treated with intravenous
diazepam, one dose, for the clonic movement of four extre-
mities. An electrocardiogram (ECG) displayed a wide QRS
complex tachycardia, with a down slopping ST segment
elevation and a prominent J wave in lead V2 (Fig. 1). This
ECG findings were characteristic of the BEP found in the
Brugada syndrome. However, the patient did not have a
history of cardiac disease or dysrhythmias. A 2-D echo-
cardiography was performed for the evaluation of underlying
heart disease; the heart was structurally normal with good
function. The patient was treated with a sodium bicarbonate
infusion. The QRS duration narrowed gradually from 129
ms to 108 ms, six hours after admission. However, the BEP
persisted (Fig. 2). Further shortening of the QRS duration

was noted 12 hours after admission, and the BEP was
unchanged. A repeat ECG showed no electrocardiographic
ischemic changes. Three days after admission the BEP
resolved (Fig. 3). The urinary retention, present for three
days, also resolved with bladder massage. The patient had
a complete clinical recovery, and was discharged to home
on the seventh hospital day. In the outpatient department,
all signs and symptoms had resolved. The ECG showed a
normal sinus rhythm with a heart rate of 108 beats/min, a

QRS duration of 75 ms and normal ST segment.

Discussion

Imipramine is well absorbed from the gastrointestinal
tract after oral administration, and undergoes extensive first—
pass metabolism in the liver. About 40% of the ingested
dose, mostly free and conjugated metabolites, is excreted

within 24 hours in the urine. Only 0.3% of a dose is excreted

Fig. 1. On presentation, the electrocardiogram shows tachycardia with a wide QRS
duration, 129 ms, and the characteristic downsloping ST segment elevation in lead
V2, a pattern consistent with the Brugada electrocardiographic pattern.
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Fig. 2. The electrocardiogram shows tachycardia with a shorter QRS duration, 109
ms, persistence and clarification of the Brugada electrocardiographic pattern after

sodium bicarbonate administration.
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Fig. 3. The electrocardiogram, on the third day of admission, shows resolution of
the Brugada electrocardiographic pattern and a normal QRS duration.

unchanged. Acidification of the urine results in a higher
imipramine excretion. About 20% of an ingested dose is
eliminated in the stool. The elimination half-life of imipra-
mine is eight to 20 hours in adults, but is increased in
children, the elderly and in cases with an overdose”.

The side-effects and toxicities associated with imipramine
therapy are the same as for all TCAs. The clinical toxicity
of TCAs becomes evident by six to eight hours with an
overdose and peaks within 24 hours™?. The anticholinergic
effects initially present as a dry mouth, ileus, dilated pupils,
urinary retention, and mild sinus tachycardia. The central
nervous system (CNS) effects may be seen at any time
post-ingestion and include delirium, agitation, restlessness,
hallucinations, convulsions, and CNS depression or coma.
Generalized seizures most often develop within 12 hours of
presentation; however, the most life-threatening toxicity
remains cardiac dysrhythmiasl’ 101D The ECG is not sensi-
tive or specific enough to be used alone for the diagnosis or
prediction of the outcome of a TCA overdose. However, the
characteristic ECG changes seen with TCAs serve to con-
firm TCA toxicity7’ &1V Conduction delays such as QRS and
corrected QT prolongation appear to be associated with
seizures”. A study by James evaluated 45 children admitted
for TCA ingestion, to validate adult guidelines for the evalu-
ation and monitoring of TCAs, and found that ECG changes
accompany seizures. However, this study did not demon-
strate a relationship between the serum concentration and
the conduction delay nor the conduction delays and serious
cardiac dysrhythmiasm. For patients with a wide complex
tachycardia, studies have shown the efficacy of sodium bi-
carbonate treatment in both adults and children' . Sodium

bicarbonate decreases QRS widening and suppresses dysr-

hythmias by providing excess sodium to reverse the TCA-
induced sodium-channel blockade and possibly by binding
directly to the myocardiumm). In addition, the intervention
that has been clearly beneficial in children is alkalinization™.

The Brugada syndrome, first described in 1992, has a
characteristic ECG pattern similar to a right bundle branch
block with down sloping ST segment elevation in leads V1
through V3. The Brugada syndrome is associated with
sudden death and is thought to be mediated by dysfunction
of the myocardial sodium channels leading to a slow inward
current™'®, The Brugada syndrome has been reported after
TCA overdose'” "

specific enough to be used alone for the diagnosis or the

. However, the ECG is not sensitive or

prediction of outcome in patients with a TCA overdose.
Nevertheless, the characteristic EKG changes seen with

1,78 1D .
. The sodium

TCAs serve to confirm TCA toxicity
channel mediated Brugada electrocardiographic pattern re-
mained unchanged in this case of TCA overdose despite
narrowing of the QRS complex after sodium bicarbonate
administration'”.

Rosenbaum et al™” reported that fatalities involving ami-
triptyline, desipramine and imipramine occurred with doses
equal to or greater than 15 mg/kg, and most were over 30
mg/kg. Therefore, They recommended that if the history
clearly establishes a dose of a TCA that is less than 5 mg/
kg (i.e., the exact amount and number of pills can be quan-
tified without any doubt) in a completely asymptomatic
child, this would suggest that conservative treatment with
observation at home may be safe. Another study reported
that the lowest fatal dose of imipramine was 15 mg/kg, in a
6-year old child”. Though exposures of 5-6.67 mg/kg also

may be safe, this report recommended greater caution with
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these exposures until further data are available; therefore,
these children should be carefully monitored by a physician.
If the exact amount of ingested TCA is unknown or there
are any symptoms of toxicity, the child should be evaluated
immediately. The amount of TCA ingested will determine
the likely toxicity, not the serum levels. Therefore, any
question about the amount swallowed should be considered
to be potentially above the threshold requiring evaluation
and close monitoring™”.

Although the ingestion of TCAs can be fatal with doses
equal to or greater than 15 mg/kg, TCAs, including imi-
pramine, are widely used. Therefore, children can be exposed
to TCAs, which can be fatal with an accidental overdose.
This is the first case in Korea of a pediatric overdose of
imipramine. Imipramine toxicity included convulsions, tachy-
cardia with a wide QRS complex, BEP, and anuresis. The
patient was successfully treated with sodium bicarbonate.
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