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CARBAMAZEPINE OVERDOSE

“Branche de Laurier” (The Laurel Branch), oil on canvas, William Adolphe Bouguereau,
1900



With Nero, the line of the Caesars became extinct. Among the many prophetic indications
of this event, two outstanding ones are mentioned by historians. As Livia was returning to
her villa at Veii after marrying Augustus, an eagle flew by and dropped into her lap a
white hen which it had just pounced upon. Noticing a laurel twig in its beak, she decided
to keep the hen for breeding and to plant the twig. Soon the hen raised such a brood that
the house is still known as the “poultry”; moreover, the twig took root and grew so
luxuriously that the Caesars always plucked laurels from it to wear at their triumphs. It
also became an imperial custom to cut new slips and plant these close by, and
remarkably enough, the death of each emperor was anticipated by the premonitory
wilting of his laurel. In the last year of Nero’s reign, then not only did every tree wither
at the root, but the whole flock of poultry died. And as if that were insufficient warning, a
thunderbolt presently struck the temple of the Caesars, decapitated all the statues at a
stroke, and dashed Augustus’s sceptre from his hands.

Suetonius, “The Twelve Caesars”, 121 A.D

The laurel tree was one of the greatest symbols of importance in the days of Imperial
Rome. Emperors were crowned with the laurel wreath, as were victorious athletes, and
generals hailed as “imperator” on the battlefield. The gods themselves wore the laurel
wreath. In an age of extreme pagan superstition, omens and portents, and those who
could read them were held in the very highest regard. Suetonius recorded that the Julio-
Claudian emperors kept a grove of laurel trees originally planted by Livia, the wife of
Augustus Caesar. From this sacred tree came the laurels that crowned the triumphs of all
subsequent Julio-Claudian emperors. In the year 68 A.D a great calamity befell the grove
resulting in its complete destruction. In addition the flock of poultry also established by
Livia were wiped out, by some mysterious disease. There could have been no worse an
omen for the reigning emperor of that year, who happened to be Nero. Nero’s death, in
fact marked the complete extinction of the house of Augustus Caesar, and sparked a
protracted and bloody civil war of succession to the Empire.

Two millennia later, we still seek powerful portents - predictors or forewarnings of
impending doom. The health of our laurel trees are portents of a bygone age. Today we
put our faith in the portents of 21st Century science. In the setting of toxicology our
portents however are of variable value. For some agents we may as well use laurel trees,
but for others, we have quite accurate and reliable portents of warning. In the case of the
carbamazepine overdose these omens come to us in the form of its blood level as well as
its total ingested dose.



CARBAMAZEPINE OVERDOSE

Laurus nobilis, (the Laurel Tree)

Introduction

Carbamazepine overdose results in

° Predictable dose dependent CNS depression.

° Predictable dose dependent anticholinergic effects.
° Cardiac toxicity in large overdoses.

Toxicity can be delayed in onset and prolonged in effect, especially in large overdoses
and overdoses of sustained release preparations.

Treatment is largely supportive, with multidose activated charcoal and hemodialysis or
hemofiltration in severe cases.



Preparations

Carbamazepine as:

Regular tablets:

° 100mg, 200 mg.

Controlled release tablets:

° 200mg, 400mg.

Liquid Suspension:

) 20mg/ml (300mls).

Toxicology

Carbamazepine is structurally similar to the tricyclic antidepressant imipramine.

It therefore has some sodium channel blocking activity that in large overdose may result
in cardiac toxicity.

In overdose antimuscarinic effects may also be seen.
It is a CNS depressant in a predictable dose dependent relationship.

Pharmacokinetics

Absorption:

° Following overdose, carbamazepine is slowly and erratically absorbed.

° Ileus due to anticholinergic effects may further delay absorption and can result in
ongoing absorption over several days.

Distribution:
° Carbamazepine has a small volume of distribution at 0.8-1.2 L/kg.

Metabolism and excretion:

° It undergoes hepatic metabolism by cytochrome p450-3A4.

Risk Assessment

Clinical features can be predicted on the amount ingested and blood levels.



The onset of symptoms however will depend on whether the preparation taken was an
immediate acting or a sustained release one.

Carbamazepine is teratogenic and so overdose in the first trimester warrants referral for
specialist Obstetric antenatal assessment.

As little as one tablet (400mg) can result in significant toxicity in a small child.

Dose related risk assessment:

Ingested Dose Clinical Effects

20-50 mg/kg Mild to moderate CNS and anticholinergic symptoms.

> 50 mg/kg Fluctuating conscious state/ intermittent agitation.
Risk of progression to coma within the first 12 hours.

Hypotension and cardiac toxicity with very large doses.

Blood level related risk assessment:

Carbamazepine level 2 Clinical effects

34-50 micromols/ L Therapeutic range

50 - 85 micromols/ L Nystagmus/ ataxia/ sedation.

85 - 170 micromols/ L Coma/ anticholinergic effects

> 170 micromols/ L Cor_nz_;ll seizures / respiratory depression/ cardiac
toxicity.




Clinical Features

Clinical features of toxicity will usually develop within 4 hours.

Symptoms may not reach their full extent however for up to 8-12 hours, especially if a
sustained release preparation has been taken.

Ongoing erratic absorption may continue for several days in large overdoses and
can result in fluctuating symptoms. This is due to anticholinergic-like effects on the gut
as well as the physicochemical properties of the drug. 2

Features include:

1. CNS:
° Nystagmus
° Extrapyramidal effects: myoclonus/ dysarthria/ ataxia
° Delirium
° Coma and seizures in large overdoses
v Note that the onset of coma may be significantly delayed (8-12
hours) in large overdoses and overdoses of delayed release
preparations.
2. Anticholinergic effects:
) Urinary retention, tachycardia, mydriasis and dry mouth are relatively
common early.
. lleus may occur. 2

3. Cardiac effects:

In large overdose cardiac toxicity may be seen.

° Hypotension
° Conduction delays
° Arrhythmias, including asystole, VT and VF, (in massive overdose).

Investigations
1. FBE



U&Es/ glucose

Consider co-ingestants, paracetamol, alcohol.
Serum carbamazepine levels:

Serum level related risk assessment:

) There is reasonable correlation between drug concentration and clinical
effects although this can vary between patients.

° Carbamazepine concentrations: should be measured every 3 - 6 hours.?
See levels in Risk Assessment Above
ECG:

ECG changes may occur with ingestions > 50mg/kg * or concentrations greater
than 170 micromol/L 2

Look especially for:
° First degree heart block.

° Widened QRS complexes.

Management

1.

Immediate attention to any ABC issues:

° IV access and establish continual ECAG monitoring.
° Give IV fluids.

Seizures and delirium:

° These are best managed with titrated IV diazepam.

Charcoal, (if bowel sounds present):

° This may be considered for ingestions of < 50 mg/kg
Or
° Larger ingestions in the case of controlled release preparations that present

early and are asymptomatic.



If CNS toxicity is already evident then charcoal should only be given if the patient
has been intubated. Multiple dose charcoal may be given in intubated patients.

4. Hypotension:
° Fluid resuscitation.
5. Cardiac toxicity:

) This is uncommon; however should it occur it should be treated with IV
sodium bicarbonate, as for other agents which cause toxicity by fast
sodium channel blockade. ! (see also sodium bicarbonate document).

6. Haemodialysis:

This is useful in severe intoxication.

Exact Indications are uncertain, but in general terms it is considered for:

) Prolonged coma (48 hours) with rising serum levels of carbamazepine
° Haemodynamic instability.
Disposition:

It is important to appreciate the potential for delayed toxicity with this agent.

Patients who have ingested < 50 mg/kg (regular preparation) and who are asymptomatic
at 8 hours, may be medically cleared.

All patients ingesting > 50 mg/kg should be admitted and observed for at least 12 hours,
with at least two carbamazepine serum concentrations measured during this time. 2
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