
Abstract. – Aim: It is aimed to share the
fact that hemodialysis is also useful in carba-
mazepine intoxications with prominent neuro-
logical side effects in cases hemoperfusion is
not available. 

Patients and Method: Files of 49 patients
presenting our Emergency Room with a prediag-
nosis of carbamazepine intoxication were ana-
lyzed retrospectively. Demographic and labora-
tory data of patients were recorded on study
form. Patients were divided into two groups as
those applied hemodialysis (Group 1) and those
not applied hemodialysis (Group 2). Group 1 in-
cluded 13 patients while group 2 did 36. 

Results: Statistically significant differences
were detected between groups in terms of heart
rate, Glasgow Coma scale score, presence of
convulsions, midriasis and blood carba-
mazepine levels at the time of presentation. It
was observed that carbamazepine levels de-
creased by 58% via hemodialysis in those re-
ceiving hemodialysis. 

Discussion: Hemodialysis is simple, cheap,
widespread and easier to apply compared to he-
moperfusion. It has been shown that acute car-
bamazepine intoxication can be treated with low
flow-high activity standard hemodialysis and it
is a good therapeutic option.
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Introduction

Carbamazepine (CBZ) was first obtained by
Walter Schindler in 1953 and first used for treat-
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ment of partial tonic-clonic convulsion in USA1

in 1974. Nowadays, CBZ is used in treatment of
simple partial, complex partial and generalized
tonic-clonic epilepsy as well as migrain, posther-
petic neuralgia, phantom limb pains, trigeminal
neuralgia, manic-depressive disorders2,3. Its in-
toxications are also frequently seen due to its
wide usage indications. CBZ intoxication is a
life-threatening condition which is frequently
faced in Emergency Rooms. 

CBZ is chemically similar to imipramine, a tri-
cyclic antidepressant, and phenytoin, an
antiepileptic agent. It inhibits release of glutamate
and similar neurotransmitters via blocking presy-
naptic voltage-gated sodium canals in central ner-
vous system (CNS)2. It also blocks N-methyl D-
aspartate and adenosine receptors. Blood levels
should be checked since high levels of CBZ may
cause unwanted side effects. Its therapeutic range
in blood is 4-12 µg/ml. 80-85% of it binds pro-
teins. In case of an overdose; headache, diplopia,
tremor, rigidity, dysarthria, nistagmus, coma,
dizziness, increase in seizure activity and blurry
vision can be seen as adverse effects in CNS2.
Cardiovascular and respiratory side effects may al-
so be caused which may lead to death2,3. 

In treatment of acute CBZ intoxication; active
coal-hemoperfusion (HP), hemodialysis (HD)
and plasma exchange are useful together with
supportive treatment methods4-7. 

In this text, we aimed to share benefit of low
flow-high activity standard HD applied to 13 pa-
tients with prominent neurological side effects at
the time of presentation among a total of 49 pa-
tients presenting to our Emergency Room with
CBZ intoxication. 
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History of suicide attempt was found in back-
ground of two patients. 16.3% of patients (n=8)
were receiving CBZ as a medication. Besides,
24.4% of patients (n=12) received tricyclic anti-
depressant (TCAD), non-steroidal anti-inflam-
matory drugs (NSAID), proton pump inhibitors
(PPI), selective serotonin re-uptake inhibitors
(SSRI) along with CBZ. 3 of those taking addi-
tional drugs were in group 1. TCAD was detect-
ed to be the most frequently received additional
drug (42%). This also explains why sinus tachy-
cardia is seen frequently. 

Distribution of neurological findings seen in
our patients according to frequency in groups
was shown in Table II. Convulsions, respiratory
depression and coma were seen in group 1 only.
There was a statistically significant difference
between groups in terms of convulsions, midria-
sis and coma. 

Blood samples were taken from the patients at
the time of presentation. There was no significant
difference between groups in terms of laboratory
values except for CBZ level (Table III). 

Mean CBZ levels at the time of presentation was
37.37±10.39 µg/ml in group 1 and 20.82±10.29
µg/ml in group 2. There existed a statistically sig-
nificant difference between groups in terms of
CBZ levels (Table III). Mean CBZ levels of pa-
tients belonging to group 1 after single session of
low flow-high activity standard HD were
15.67±6.33 µg/ml. A mean decrease of 58.07%
was detected in CBZ levels after dialysis com-
pared to presentation (Figure 1). 

Patients belonging to both groups were given
active coal and were applied gastric lavage at the
time of presentation. However, patients in group
1 were not given active coal after dialysis. Pa-
tients in group 1 were detected to have a com-
plete neurological recovery after dialysis. Pa-
tients in group 2 were given active coal of recur-
rent doses and supportive therapy.

2 patients died (0.4%). They were in group 1.
All patients in group 2 were discharged from
hospital with recovery.

Discussion

CBZ is a widely used antiepileptic agent. Its
metabolism and distribution is complex. Major
route of elimination is hepatic metabolism and
role of renal route is 1-3% in elimination8. After
oral intake, the drug is absorbed slowly across

Materials and Methods

Files of 49 patients presenting our Emer-
gency Room with CBZ intoxication between the
dates of January 2007-December 2008 were an-
alyzed retrospectively. Demographic (gender,
age, time to present, systolic-diastolic blood
pressure [SBP]-[DBP], heart and respiratory
rate, body temperature and Glasgow Coma
Scale [GCS]) and laboratory (glucose, alanine
aminotransferase [ALT], aspartate aminotrans-
ferase [AST], creatine kinase [CK], urea, crea-
tine, sodium [Na], potassium [K] and blood car-
bamazepine level) data were recorded on study
form. It was detected that blood CBZ levels of
49 patients, the data of whom we reached were
above therapeutic range and that HD was ap-
plied to a total of 13 patients followed-up in in-
tensive care unit (ICU), 10 of whom were in co-
ma and 3 of whom had ongoing convulsion de-
spite supportive treatment. Patients were divid-
ed into two as those applied HD (Group 1) and
those not applied HD (Group 2). 

Statistical Analysis
Results were given as mean ± SD. Univariate

statistical analyses were made with use of chi-
square and Student’s t test for categorical and
continuous variables, respectively. Kruskal Wal-
lis one-way variance analysis was used since the
number of subjects was not equal in groups. A p
value of less than 0.05 was considered as statisti-
cally significant.

Results

49 patients were included in study. 67.3%
were female (n=33) and 32.7% (n=16) were
male. Mean age was 21.68 ± 4.96 years. Group 1
included 13 (26.5%) patients while group 2 did
36 (73.5%) (Table I). There was no statistically
significant difference between groups in terms of
age and gender. 

There was also no statistically significant dif-
ference between groups in terms of systolic and
diastolic blood pressure, respiratory rate and
body temperature. However, there was statistical-
ly significant difference in heart rate and GCS.
Sinus tachycardia was the mostly faced finding
in cardiovascular system examination of patients
(63%, n=31). 
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Group 1 Group 2 p 95% CI

Gender
Female 8 25 0.733
Male 5 11

Age (year; mean ± SD) 21.08 ± 4.75 22.28 ± 5.48 0.461 (-4.508) – (2.106)
Time to present (hour, mean ± SD) 5.15 ± 3.31 5.28 ± 3.91 0.913 (-2.444) – (2.196)
SBP (mmHg; mean ± SD) 97.31 ± 19.43 108.89 ± 14.24 0.066 (-24.012) – (0.850)
DBP (mmHg; mean ± SD) 63.85 ± 14.45 70.83 ± 9.14 0.123 (-16.098) – (2.124)
Heart rate (beat/min; mean ± SD) 106.69 ± 13.43 89.11 ± 12.62 0.001 (8.659) – (26.504)
Respiratory rate (mean ± SD) 14.15 ± 1.46 14.42 ± 2.20 0.635 (-1.378) – (0.853)
Body temperature (°C; mean ± SD) 37.33 ± 0.53 37.06 ± 0.33 0.121 (-0.007) – (0.599)
GCS (mean ± SD) 11.54 ± 2.06 13.81 ± 1.47 0.002 (-3.584) – (-0.950)
Duration of hospital stay (day; mean ± SD) 2.46 ± 0.77 2.00 ± 0.92 0.094 (-0.008) – ( 1.007)

Table I. Demographic data of our patients.

Group 1 (n, %) Group 2 (n, %) Total (n, %) p

Convulsion 3.23% – 3.6% 0.01
Ataxia 1.8% 2.5% 3.6% 1.00
Vertigo 1.8% 5.14% 6.12% 1.00
Dysarthria 2.15% 3.8% 5.10% 0.59
Respiratory depression 2.15% – 2.4% 0.06
Midriasis 5.38% 4.11% 9.18% 0.04
Diplopia – 3.8% 3.6% 0.55
Coma 10.77% – 10.20% < 0.01

Table II. Distribution of neurological findings seen in our patients according to frequency in groups.

gastrointestinal system due to inhibitory effect of
CBZ in small intestine, and it reaches its peak
level within 10-30 hours after intake. 70-95% of
oral dose is absorbed and about 80-85% of it
binds proteins7. 

Therapeutic range of serum CBZ concentra-
tion is 4-12 µg/ml6. Pharmacokinetic effects lead
to a difficulty in elimination of CBZ in acute in-
toxication. Additionally, 10, 11-epoxide – a phar-
macological active metabolite of CBZ itself –
contributes this risk of CBZ toxicity9. Its half-life
within plasma is 3-40 hours in adults. Plasma
half-life is 21-55 hours in healthy volunteers
while 8-19 hours in epileptic patients receiving
that as a medication10.

Coma, anticholinergic syndrome and unexpect-
ed acts are seen in patients with acute and chronic
exposure. Physical signs include CNS depression,
marked effects on cerebello-vestibular system
(nystagmus, ataxia, ophtalmoplegia, diplopia, lack
of Doll’s eye reflex and caloric reflex), central and
peripheric anticholinergic toxicity (hyperthermia,
sinus tachycardia, hypertension, urinary retention,
midriasis, ileus) and – in those without previous

history of neurological disease – neuroleptic type
action disorders (oculogyric crisis, dystonia,
opisthotonus, choreoathetosis, ballismus)11. In
physical examinations of all patients; respiratory
depression was seen by 4% while convulsion,
ataxia and diplopia were 6%, dysarthria was 10%,
vertigo was 12%, midriasis was 18% and sinus
tachycardia was 63%. There was a significant dif-
ference between groups in terms of coma, convul-
sion and midriasis. It was concluded that presence
of convulsion, respiratory depression and coma in
group 1 only was decisive for HD. 

Patients with acute CBZ intoxication have 4
different presentations:

1. Coma, convulsion (CBZ level of > 25 µg/ml)
2. Hallucination, sedation, choreiform actions

(15-25 µg/ml)
3. Fatigue, ataxia (11-15 µg/ml)
4. Potential catastrophic relapse (< 11 µg/ml)

Respiratory depression, irregular respiration
and apnea may be seen in first 24 hours. Pul-
monary edema might be seen12. Blood CBZ lev-
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els of patients having coma and convulsion at the
time of presentation who were applied HD
(Group 1) were 37.37 µg/ml on average whereas
that of patients who were not applied HD (Group
2) were 20.82 µg/ml on average. There existed a
correlation in both groups between CBZ levels
and clinical findings.  

Basic treatment of CBZ intoxication is support-
ive and no antidote exists. Primary carbon decont-
amination with active coal is widely used. Active
coal decreases absorption of CBZ across intestine.
Thus, its plasma half life decreases, too13. Dura-
tion of coma may extend a few days because CBZ
absorption delays across GIS. Hence, an aggres-
sive approach is required for removal of CBZ and
its metabolites. Gastric lavage with active carbon
was shown to be useful14. We detected that all pa-
tients were applied gastric lavage at the time of
presentation and given active coal while those in
group 1 were not given active coal after HD. Pa-
tients not applied HD (Group 2) were given active
coal of recurrent doses and treated with standard
supportive therapy. 

CBZ binds plasma proteins with a high per-
centage (70-80%). Thus, it is removed from plas-
ma with a limited ratio via alkali diuresis, HD
and peritoneal dialysis15. It was shown by some
studies conducted in 1980s that HP decreased
CBZ level by 25-50% in patients with CBZ in-
toxication12. From that time on, HP has been
used as a selected therapy in serious CBZ intoxi-
cations. In a study of combined HD and HP, it
was shown that they lower CBZ level by 50%15.
It was detected in our study that HD only low-
ered CBZ levels by 58%. 

Albeit HP is thought to be superior to HD in
acute CBZ intoxication, there also exist some
studies indicating they have similar effects16,17.
CBZ levels were lowered by mean 58% with HD
in patients in group 1. This might be considered

as a paradox since CBZ binds proteins with a
high percentage. However, efficacy of standard
low flow HD in removal of CBZ from blood may
be explained by molecular weight of CBZ –
which is less than 500 Daltons18 – and presence
of high amounts of free CBZ molecules and its
metabolites in blood in increased concentrations. 

Specific HD type is basically high flow-high
activity HD in recent years. However, what we
applied was low flow-high activity hemodialysis.
Plasma exchange has recently been used for CBZ
intoxication successfully19. Hence, no treatment
method is thought to be the gold standard in CBZ
intoxication. 

Hemodialysis is simple, cheap and is widely
used. It is easier to apply compared to HP. He-
modialysis is more advantageous than HP be-
cause of lower cost, simplicity, easier accessibili-
ty and paucity of side effects related to procedure
(thrombocytopenia, coagulopathy, hypothermia,
hypocalcemia). 

Consequently, it has been shown that standard
hemodialysis may also be a good therapeutic option
in cases HP is not available in patients with CBZ
intoxication presenting with coma and convulsion. 
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Group 1 Group 2 p 95% CI

Glucose (mg/dl; mean ± SD) 103.57 ± 17.60 97.38 ± 15.34 0.275 (-5.341) – (17.733)
ALT (U/l; mean ± SD) 25.11 ± 17.08 19.68 ± 8.85 0.292 (-5.183) – (16.050)
AST (U/l; mean ± SD) 22.03 ± 7.69 22.51 ± 6.09 0.844 (-5.445) – (4.500)
CK (U/l; mean ± SD) 237.00 ± 134.18 177.14 ± 144.91 0.191 (-31.956) – (151.673)
Urea (mg/dl; mean ±SD) 26.46 ± 15.62 25.47 ± 12.83 0.841 (-9.163) – (11.131)
Creatine (mg/dl; mean ± SD) 0.22 ± 0.26 0.18 ± 0.22 0.604 (-13.338) – (22.226)
Na (mg/dl; mean ± SD) 136.10 ± 4.60 133.97 ± 3.54 0.147 (-0.828) – (5.099)
K (mg/dl; mean ± SD) 3.51 ± 0.57 3.61 ± 0.43 0.565 (-0.471) – (0.266)
CBZ level (µg/ml; mean ± SD) 37.37 ± 10.39 20.82 ± 10.29 < 0.001 (9.583) – (23.530)

Table III. Laboratory data of patients.

Figure 1. Blood CBZ levels of group 1 patients before and
after dialysis.
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