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Massive Carbamazepine Overdose:
Any Role of Hemodialysis?:
Case Report

Ileri Derecedeki Karbamazepin Doz Asimlarinda
Hemodiyaliz Uygulanmali mi1?

ABSTRACT Massive carbamazepine (CBZ) overdose is associated with life-threatening hemody-
namic complications that present challenges for clinicians. We describe the highest-reported dose
of CBZ intoxication in a patient who survived and discuss early hemodialysis option in a CBZ-poi-
soned patient. Although hemodialysis is reported to increase the elimination of CBZ despite its par-
tiall effectiveness due to the poor water-solubility of CBZ, massive CBZ overdose can induce an
acute renal failure and renal function should be monitored closely, and the data obtained from this
case that standard low-flux HD might be used and is effective in the management of acute CBZ
overdose in patients with associated electrolyte disorders and acute renal failure.
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OZET {leri derecedeki karbamazepin (CBZ) doz asimi, yasami tehdit edici hemodinamik kompli-
kasyonlarla seyrettiginden klinisyenler i¢in 6nemli sorunlar olusturur. Hayatta kalan bir hastada bil-
dirilmis en yiiksek dozda CBZ intoksikasyonunu sunuyor ve CBZ ile zehirlenmis bir hastada erken
hemodiyaliz segenegini tartigtyoruz. Literatiirde hemodiyalizin CBZ atilimini artirdig: fakat ilacin
suda zay1f ¢ozlinitirligli nedeniyle kismen etkisiz oldugu bildirilmekle birlikte; ileri derecedeki CBZ
dozagimi akut bobrek yetmezligine neden olabilir, bu nedenle bobrek fonksiyonlar: yakin takip
edilmelidir ve bu vakadan elde edilen veriler, 6zellikle eslik eden elektrolit bozukluklar: ve akut
bobrek yetmezligi gelismesi durumunda, ileri derecedeki CBZ dozagimlarinda standart diisiik akimh
hemodiyalizin etkili oldugunu desteklemektedir.

Anahtar Kelimeler: Antikonviilzanlar; zehirlenme; karbamazepin; bobrek diyalizi
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I CASE REPORT

24-year-old woman presented to the Emergency Department (ED)

with a history of carbamazepine (CBZ) overdose. She had taken 280

controlled-release CBZ tablets (200 mg) and 30 oxaprozin tablets
(600 mg) one hour before admission. The patient complained of dizziness
and severe nausea and vomited several times shortly after her arrival in the
ED. Nine years previously, she had been diagnosed with epilepsy and was
taking CBZ, but otherwise she had no remarkable past-medical history. She
was not taking any recreational drugs, and had not previously taken an in-
tentional overdose or expressed any suicidal thoughts. On presentation, she
was alert and cooperative. Her Glasgow Coma Scale (GCS) score was 15/15.
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Vital signs were: Temperature 37.0°C, blood pres-
sure 130/100 mmHg, pulse 96 beats/min, and res-
piratory rate 14 breaths/min. Physical examination
revealed multiple superficial lacerations on both
dorsal forearms. Findings on examination of the he-
art, lungs, vascular system and abdomen were un-
remarkable. An electrocardiogram revealed a sinus
tachycardia (100 beat/min). Following a gastric la-
vage with suction, a single dose of activated char-
coal (50 g) was given and orders were written for
repeated doses of 25 g every 4 h. Her laboratory
findings were within normal limits. Arterial blood
gas measurements revealed no evidence of a meta-
bolic acidosis. Over the next few hours, she became
increasingly drowsy and her GCS score fell to
E2M4V1. The patient was endotracheally intuba-
ted for airway protection. On the 4™ hour, it was
noted that her bowel sounds were lost and had mi-
nimal abdominal distention. Further treatment
with multidose activated charcoal was discontinu-
ed due to early signs of large bowel obstruction. Se-
rial CBZ levels were determined as 9.37 pg/ml at
the 1** h and 36.86 pg/ml (therapeutic drug level:
5-12 pg/ml) at the 6™ hour. Twelve hours later, la-
boratory tests showed a serum creatinine level as
2.85 mg/dl, sodium as 131 mEq/l, potassium as 6.0
mkEq/l and glucose as 142 mg/dl. It was thus decided
to perform hemodialysis in ED. Her CBZ plasma
concentration was 23.7 pg/mL upon completion of
hemodialysis (HD). Computerised tomography of
the brain revealed no intracranial abnormalities.
Acetominophen levels were not significantly rai-
sed on immediate testing. She was admitted to the
intensive care unit for ventilation and supportive
care. She was extubated without any neurological
sequelae on the third day. The patient was asymp-
tomatic upon discharge seven days after admission,
and a psychiatric follow-up arranged.

I DISCUSSION

CBZ is a well-known and widely used iminostilbe-
ne derivative anticonvulsant with a chemical struc-
ture closely related to the cyclic antidepressants.! It
is an antiepileptic drug widely used for the treat-
ment of complex partial? and simple seizures, dep-
ressive disorders, migraine, trigeminal neuralgia,
and bipolar affective disorder.® The drug accoun-
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ted for more than 30% of all anticonvulsant drug
overdoses.* It is absorbed erratically after oral ad-
ministration because of its lipophilic nature. It has
a large volume of distribution; peak plasma levels
occur 4-8 hours? postingestion but may take up to
96 hours to reach the peak levels.> The primary si-
te of metabolism is the liver; its metabolite is also
active, which may increase the duration of the
symptoms of toxicity.? CBZ poisoning is characte-
rized by neurological and cardiovascular disorders.
Mortality rate is approximately 2-13%, particularly
resulting from cardiovascular toxicity.> Patients
with a CBZ overdose who arrive in the ED witho-
ut a history of access to CBZ may present a diffi-
cult diagnosis. Ophthalmoplegia, absent pupillary
response, deep coma, and unstable cardiovascular
status may suggest a number of neurovascular acci-
dents, including brain stem infarct and stroke.®
Acute CBZ intoxication is associated with ataxia,
nystagmus, dystonia, mydriasis and sinus tachycar-
dia.® The clinical features of toxicity after acute
CBZ overdose are dose-related and correlate well
with serum levels.” Levels =12 pg/l are associated
with ataxia and nystagmus, and levels > 40 pg/l are
associated with coma, respiratory depression and
seizures.® Chronic CBZ overdose can result in he-
adache or diplopia. Although not formally studied,
sodium bicarbonate should be administered if the
QRS duration exceeds 100 msec. CBZ-induced se-
izures usually respond to benzodiazepines.® Idio-
syncratic adverse events are common. Hyper-
sensitivity syndrome may occur and is characteri-
zed by fever, lymphadenopaty, erythroderma, le-
ucocytosis and hepatic involvement® and erythema
multiforme in patients receiving CBZ.'° Further-
more, CBZ and other antiepileptic drugs may af-
fect the serum thyroid hormone concentrations in
prepubertal children!! and adults.® In epileptic chil-
dren, obesity'? growth retardation, hyperandroge-
nism and polycystic ovary syndrome may occur
during the antiepileptic treatment course."”® The
kidney is rarely involved, water retention due to
inappropriate secretion of antidiuretic hormon be-
ing the most frequent adverse reaction. Acute renal
failure may appear been related as an advers reac-
tion to CBZ, mostly as a tubulointerstitial nephri-
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tis in relation with hypersensitivity and formation
of immune complexes,'* although tubular necrosis
caused by CBZ has also been reported.!>'® Our pa-
tient ingested 933 mg/kg of controlled-release CBZ.
The highest dose reported in a survivor is 640
mg/kg."” Treatment of CBZ intoxication is mainly
supportive care.> Multiple-dose activated charcoal
has a therapeutic role in the management of pati-
ents with CBZ overdose.” Whole-bowel irrigation
has been advocated as a method of decontaminati-
on after CBZ overdose. It is technically more diffi-
cult in the intubated and ventilated patient, and is
further complicated if ileus develops as a result of
the anticholinergic effects of CBZ.8 In this patient,
early signs of large bowel obstruction and decrea-
sed gastrointestinal motility limited the utilizing of
activated charcoal. Clinicians must be careful to
monitor for the development of intestinal ileus, a
potential complication of severe CBZ intoxication,
if using either therapies.'® In the management of
acute CBZ overdose, different therapeutic inter-
ventions such as charcoal hemoperfusion (HP),
HD® and plasma exchange!® have been reported to
be effective with supportive measures, although
the indications for their use are not well defined.
Enhanced elimination may be indicated in several
types of patients, such as patients who fail to res-
pond adequately to full supportive care. The amo-
unt of xenobiotic absorbed or its high con-
centration in serum indicates that serious morbi-
dity or mortality is likely. Patients with concomi-
tant electrolyte disorders can be treated by HD,
such as our case.® Charcoal HP and high-efficiency

HD have been reported to reduce serum concen-
trations by 25 to 50%.° In this case serum, CBZ le-
vel fell %36 after low-flux HD with clinical
improvement. The decision for a therapeutic inter-
vention for drug removal is obliged to be based on
clinical findings, especially of neurological and car-
diac involvement, rather than solely blood CBZ le-
vel.?% Some authors have suggested that HP was
superior to HD, but this has been challenged. Low-
flux HD might also be used and is equally effective
in the management of acute CBZ overdose especi-
ally when HP is unavailable.?' Schuerer et al. re-
ported clearance rates similar or better than those
attributed to hemoperfusion by using high-effici-
ency HD.?? This fits the known toxico-kinetic ef-
fect of CBZ in overdose. Additionally, the
metabolite, CBZE, which less than 50% is prote-
in-bound, is increasingly being implicated as a key
part of the toxicity of this drug in overdose and wo-
uld be a good candidate for removal by HD. Fi-
nally, the advantage to HD is that it lacks the side
effects associated with HP, such as hypocalcemia,
thrombocytopenia, coagulopathies and hypother-

mia.®

I CONCLUSION

In conclusion, massive CBZ overdose can induce
an acute renal failure, therefore renal function sho-
uld be monitored closely. Our data support effec-
tivity of standard low-flux HD with supportive
measures in the management of acute CBZ overdo-
se in patients with electrolyte disorders and acute
renal failure.
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