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LAMOTRIGINE OVERDOSE

Lamotrigine overdose is generally benign with no or little toxicity in small to moderate
overdose.

In larger/massive overdose, however, coma, seizures (despite it being an
anticonvulsant) and cardiac arrhythmias including cardiac conduction delays and wide
complex tachycardia which may be lethal, can occur. 2

Given the expanding number of indications for lamotrigine, the likelihood of intentional
and unintentional exposures is likely to increase.

Good supportive care is the mainstay of treatment.
See also separate document, Lamotrigine (in drugs folder)

History

Lamotrigine was introduced into clinical practice in 1994 for the treatment of partial
seizures.

In 2003 lamotrigine was approved as a mood stabilizer, by the U.S. Food and Drug

Administration (FDA), the first approved drug for this purpose since lithium, almost 30
years previously.

Preparation
Lamotrigine as:

Tablets (dispersible, chewable):

° 2mg
° 5mg
° 25 mg
° 50 mg

° 100 mg



e  200mg

Toxicology

Cardiovascular and neurological toxicity following lamotrigine overdose is thought to be

secondary to its ability to block voltage-gated sodium channels.

Blocking fast sodium channels in the heart prolongs the QRS complex and can lead to

ventricular tachycardia and cardiovascular collapse.

Pharmacokinetics

Absorption:

° Lamotrigine is rapidly and completely absorbed from the GIT.
° Peak plasma concentration occurs around 2.5 hours after oral administration.
Distribution

° The volume of distribution is 0.92 to 1.22 L/kg.

° Protein binding is moderate at around 55 %.
° Lamotrigine can cross the human placenta.
° Lamotrigine is excreted into human breast milk.

Metabolism and excretion:

° Lamotrigine is extensively metabolised in humans and the major metabolite is an

N-glucuronide.

° The half - life is prolonged at around 29 hours.

Note that the half-life of lamotrigine can be significantly when given with enzyme

inducing drugs such as carbamazepine and phenytoin.

It is increased to a mean of approximately 70 hours when co-administered with

sodium valproate alone.
The half-life of lamotrigine is generally shorter in children than in adults.

Risk assessment

The toxic dose of lamotrigine is poorly defined.



Ingestions of > 20 mg/kg (i.e. 1400 mg in a 70 kg person) can be associated with
moderate toxicity.

Serum levels > 10 mg/L are generally considered supra-therapeutic.

Serious toxicity is predicted by: 2

° A serum concentration >25 mg/L (in adults)
° Ingestions of > 525 mg may produce toxicity in children (CNS depression and
seizures).

Clinical features

In overdose the following may be seen

1. CNS
° Drowsiness
° Nystagmus
° Ataxia
° Involuntary movements:

v Myoclonus / hemiballismus / choreoathetosis.

In severe overdoses:

) Coma

° Paradoxical seizures, including status epilepticus.
2 CVS:

° Hypotension / tachycardia

° QRS prolongation (sodium channel blockade)

° Refractory ventricular arrhythmias
3. Serotonin toxicity:

° This may occur in conjunction with



Investigations

1. Blood tests:
° FBE

° U&Es/ glucose

° Magnesium, calcium, phosphate
° Serum concentration of lamotrigine can be done, but is not routinely
necessary.
2. ECG

° QRS prolongation
° Arrhythmias

3. CXR, if aspiration is suspected.

Management

1. Attention to any immediate ABC issues
2. Charcoal:
) Activated charcoal 50 grams should be given to alert and co-operative

patients who have ingested >20 mg/kg up to 1 hour post ingestion. *

Lamotrigine re-circulates enterohepatically, and so the use of multiple-
dose activated charcoal may enhance its elimination.

3. Seizures:
) Lamotrigine-induced seizures should be treated like other toxicological
seizures.

Benzodiazepines are the first-line treatment. Give diazepam 5 mg IV
every 5 minutes as necessary.

Phenytoin should probably be avoided since, like lamotrigine, it blocks
sodium channels.

4. Arrhythmias:



As there is an element of sodium channel blockade and QRS widening,
arrhythmias and conduction delays may be expected to respond to IV sodium
bicarbonate therapy, though the efficacy in this setting is less uncertain.

The following should be avoided:

° Beta-blockers

) Amiodarone, (although primarily a class Il antiarrhythmic, it does have
some class | sodium channel blocking activity).

5. Extracorporeal elimination:
Haemodialysis may increase clearance but the evidence is limited.
Possible indications include:
° QRS prolongation
° Arrhythmias
° Hypotension
Disposition
If the patient is well and asymptotic at 6 hours, they may be medically cleared.

Those who develop symptoms are admitted for further observation and supportive care
until those symptoms resolve, usually within 24 hours. 3

As there is limited experience with this agent in overdose, any case of serious toxicity
should be discussed with a Clinical Toxicologist.
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