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Paediatric amitriptyline overdose
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ABSTRACT
We report a near fatal case of paediatric amitriptyline overdose including a series of ECGs demonstrating the effects of sodium bicarbonate therapy on
cardio-toxicity. We briefly discuss the role of sodium
to counteract the sodium channel blockade of tricyclic
antidepressants and discuss the possible utility of
lipid emulsion therapy in such cases.
Keywords: Tricyclic Anti-Depressants; Toxicity;
Overdose

1. INTRODUCTION
We describe a case of near fatal amitriptyline overdose in
a 9 year old boy. Tricyclic antidepressants (TCAs) cause
anticholinergic effects, alpha adrenergic blockade and
have fast sodium-channel blocking effects. The case
highlights the serious neurological and cardiotoxic effects of TCA overdose and contains a series of instructive ECGs that demonstrate the benefits of bicarbonate
therapy. Although not used in this case, the possible efficacy of lipid emulsion therapy for this overdose is discussed.

2. CASE REPORT
A 9 year old male with a history of behaviour disorder
was brought in by ambulance following an intentional
overdose of 500 mg Amitriptyline. He had witnessed
convulsive movements in the ambulance. During transport
he had a BP of 95/50, was afebrile, a pulse of 150 and a
BSL of 6.5 mmol/L. He was known to weigh 35 kg.
On arrival he was unconscious with a GCS of 7
(E1V2M4), had mid-range pupils, was tolerating an
oropharyngeal airway and had small amounts of vomitus
in his mouth. Soon after arrival in the ED he had a generalised tonic-clonic seizure that was brief and self terminating. Cardiac monitoring demonstrated a rate of 160
with wide and bizarre ECG complexes. On the basis of
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his initial monitoring he was given 35 mmol (1 mmol/kg)
of sodium bicarbonate and also received 2 mg diazepam
intravenoulsy. He underwent rapid sequence induction
with thiopentone and suxamethonium and was intubated
and ventilated.
There were no other significant health issues. His
usual Amitryiptyline dose was 10 mg twice daily. He was
on no other medications.
An ECG (ECG 1), after 35 mls of 8.4% sodium bicarbonate, revealed a tachycardia of 157, prolonged QRS
and prolonged QT intervals. Further doses of sodium
bicarbonate were administered in response to serial
ECGs and these subsequent doses reduced the tachycardia to 132/min and QRS duration 132 ms (ECG 2) and
then to 100/min and 126 ms (ECG 3) and resulted in a
more normal appearance to the ECG complexes.
A midazolam infusion was commenced for the dual
purpose of sedation and to prevent further seizure activity. He was transferred to Intensive Care where a magnesium infusion was commenced due to concerns about the
QT interval. He was hyperventilated to keep his ETCO2
between 30 - 35.
Blood tests including a full blood count, urea, electrolytes, creatinine, calcium and magnesium were all within
normal limits.
He remained intubated and ventilated for over 24
hours before being extubated uneventfully. His ECG
returned to normal (ECG 4) and there was no further
seizure activity. Whilst still in hospital he had further
psychiatric review.

3. DISCUSSION
This case highlights the lethality of tricyclic antidepressants (TCAs) in overdose with unconsciousness, seizures
and QRS prolongation and the series of ECGs highlights
the benefits of sodium bicarbonate as a treatment.
Tricyclic anti-depressants have been in use for over 50
years and their toxicity partly relates to their narrow
therapeutic index. Their use as antidepressants has reduced with the emergence of newer agents, but they are
still used for other indications and in the paediatric
population this can include for conditions such as obses-
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sive-compulsive disorder and attention deficit hyperactivity disorder [1].
In 2004 nearly 3000 children were poisoned with tricyclics in the US and half of these were in children aged
6 - 19 years. Adolescents tended to present with intentional overdose. [1] In children doses of 5 mg/kg are potentially toxic and severe toxicity is likely at doses of 20
mg/kg [1,2].
TCAs block sodium channels and this partly explains
the central nervous system and pro-arrhythmic effects in
overdose. Sodium bicarbonate is the mainstay of therapy
in TCA overdose [1,2]. Alkalinisation increases the protein binding of the drug and also presents a sodium load
which may partly overcome sodium channel blockade [2].
There is animal evidence [3] that sodium loading is more
effective than alkalinisation, with hypertonic saline having a greater effect on reducing QRS duration than sodium bicarbonate therapy. There is also case-report evidence that hypertonic saline can further reduce QRS duration when standard therapy with sodium bicarbonate
has been ineffective [4]. The value of hyperventilation
alone is not established [3].
Whilst not used in this case, intravenous lipid emulsion (ILE) is a recommended treatment for the sodium
channel toxidrome in local anaesthetic toxicity [5] and
has been advocated in the treatment of intractable tricyclic antidepressant toxicity [6]. Evidence from animal
studies show haemodynamic, and survival benefits from
the use of lipid emulsion in tricyclic toxicity [7-9]. There
is evidence for a plausible mechanism, sequestration of
toxin in a newly created intravascular lipid phase, with
increased blood carriage of toxin seen in lipid treated
animals [9]. The safety of Intralipid use in children has
been established with regards to total parenteral nutrition
but there is little experience of its use as a rescue therapy
in overdose in the paediatric population.
There is a small amount of human evidence in this
area. Two cases have been reported as conference abstracts. One case involved a 52 year old female who continued to be unstable on maximal therapy after an overdose of 6 grams of imipramine. Haemodynamic stability
was achieved 30 minutes after bolus ILE followed by
infusion [10]. In the second case an 80 year old male
intoxicated with 1.5 grams of doxepin remained unstable
post sodium bicarbonate and vasopressor infusions. ILE
was used, with haemodynamic stability and weaning of
bicarbonate and vasopressors in 150 minutes [11]. Three
additional cases involving amitriptyline toxicity were
reported briefly as part of a case series with two of the
patients surviving [12]. While attributing improvement to
ILE is not possible, these cases support the view that use
of ILE in the setting of the critically ill patient refractory
to standard therapy is justified.
There is a single human study in which subjects were
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given pharmacologic dose amitriptyline to steady state
followed by lipid infusion. A nonsignificant rise in amitriptyline concentration was seen [13], supporting the
concept of sequestration of the drug in the intravascular
lipid phase.

4. SUMMARY
This case highlights some of the classic features of TCA
toxicity and the ECGs provide an illustrative example of
the effects of sodium bicarbonate on cardiac toxicity.
The concept of binding toxicological drugs is the basis
of the emerging interest in therapies such as ILE. The
ability of ILE to bind TCAs and maintain them in the
circulation, thus preventing uptake into cells, may reduce
toxicity. Whilst it is not a standard therapy for TCA
overdose at this point ILE should be considered in severe
toxicity.
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