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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 overdoseor expressed any suicidal thoughts. On presentation, she
was alert and cooperative. Her Glasgow Coma Scale (GCS) score was 15/15.

Massive Carbamazepine Overdose:
Any Role of Hemodialysis?:

Case Report

AABBSS  TTRRAACCTT  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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ÖÖZZEETT  İleri derecedeki karbamazepin (CBZ) doz aşımı, yaşamı tehdit edici hemodinamik kompli-
kasyonlarla seyrettiğinden klinisyenler için önemli sorunlar oluşturur. Hayatta kalan bir hastada bil-
dirilmiş en yüksek dozda CBZ intoksikasyonunu sunuyor ve CBZ ile zehirlenmiş bir hastada erken
hemodiyaliz seçeneğini tartışıyoruz. Literatürde hemodiyalizin CBZ atılımını artırdığı fakat ilacın
suda zayıf çözünürlüğü nedeniyle kısmen etkisiz olduğu bildirilmekle birlikte; ileri derecedeki CBZ
dozaşımı akut böbrek yetmezliğine neden olabilir, bu nedenle böbrek fonksiyonları yakın takip
edilmelidir ve bu vakadan elde edilen veriler, özellikle eşlik eden elektrolit bozuklukları ve akut
böbrek yetmezliği gelişmesi durumunda, ileri derecedeki CBZ dozaşımlarında standart düşük akımlı
hemodiyalizin etkili olduğunu desteklemektedir.
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Vi tal signs we re: Tem pe ra tu re 37.0°C, blo od pres-
su re 130/100 mmHg, pul se 96 be ats/min, and res-
pi ra tory ra te 14 bre aths/min. Physi cal exa mi na ti on
re ve a led mul tip le su per fi ci al la ce ra ti ons on both
dor sal fo re arms. Fin dings on exa mi na ti onof the he -
art, lungs, vas cu lar system and ab do men we re un-
re mar kab le. An elec tro car di og ram re ve a led a si nus
tach ycar di a (100 be at/min). Fol lo wing a gas tric la -
va ge with suc ti on, a sing le do se of ac ti va ted char-
co al (50 g) was gi ven and or ders we re writ ten for
re pe a ted do ses of 25 g every 4 h. Her la bo ra tory
fin dings we re wit hin nor mal li mits. Ar te ri al blo od
gas me a su re ments re ve a led no evi den ce of a me ta -
bo lic aci do sis. Over the next few ho urs, she be ca me
in cre a singly drowsy and her GCS sco re fell to
E2M4V1. The pa ti ent was en dot rac he ally in tu ba -
ted for air way pro tec ti on. On the 4th ho ur, it was
no ted that her bo wel so unds were lost and had mi -
ni mal ab do mi nal dis ten ti on. Furt her tre at ment
with mul ti do se ac ti va ted char co al was dis con ti nu -
ed du e to early signs of lar ge bo wel obs truc ti on. Se-
ri al CBZ le vels were de ter mi ned as 9.37 µg/ml at
the 1st h and 36.86 µg/ml (the ra pe u tic drug le vel:
5-12 µg/ml) at the 6th ho ur. Twel ve ho urs la ter, la -
bo ra tory tests sho wed a se rum cre a ti ni ne le vel as
2.85 mg/dl, so di um as 131 mEq/l, po tas si um as 6.0
mEq/l and glu co se as 142 mg/dl. It was thus de ci ded
to per form he mo di aly sis in ED. Her CBZ plas ma
con cen tra ti on was 23.7 µg/mL upon comp le ti on of
he mo di aly sis (HD). Com pu te ri sed to mog raphy of
the bra in re ve a led no in trac ra ni al ab nor ma li ti es.
Ace to mi nop hen le vels we re not sig ni fi cantly ra i -
sed on im me di a te tes ting. She was ad mit ted to the
in ten si ve ca re unit for ven ti la ti on and sup por ti ve
ca re. She was ex tu ba ted wit ho ut any ne u ro lo gi cal
se qu e la e on the third day. The pa ti ent was asym p-
to ma tic upon disc har ge se ven days af ter ad mis si on,
and a psychi at ric fol low-up ar ran ged.

DIS CUS SI ON
CBZ is a well-known and wi dely used imi nos til be -
ne de ri va ti ve an ti con vul sant with a che mi cal struc-
tu re clo sely re la ted to the cyclic an ti dep res sants.1 It
is an an ti e pi lep tic drug wi dely used for the tre at -
ment of comp lex par ti al2 and simp le se i zu res, dep -
res si ve di sor ders, mig ra i ne, tri ge mi nal ne u ral gi a,
and bi po lar af fec ti ve di sor der.3 The drug ac co un -

ted for mo re than 30% of all an ti con vul sant drug
over do ses.4 It is ab sor bed er ra ti cally af ter oral ad-
mi nis tra ti on be ca u se of its li pop hi lic na tu re. It has
a lar ge vo lu me of dis tri bu ti on; pe ak plas ma le vels
oc cur 4-8 ho urs2 pos tin ges ti on but may ta ke up to
96 ho urs to reach the pe ak levels.5 The pri mary si -
te of me ta bo lism is the li ver; its me ta bo li te is al so
ac ti ve, which may in cre a se the du ra ti on of the
symptoms of to xi city.2 CBZ po i so ning is cha rac te -
ri zed by ne u ro lo gi cal and car di o vas cu lar di sor ders.
Mor ta lity ra te is ap pro xi ma tely 2-13%, par ti cu larly
re sul ting from car di o vas cu lar to xi city.5 Pa ti ents
with a CBZ over do se who ar ri ve in the ED wit ho -
ut a his tory of ac cess to CBZ may pre sent a dif fi -
cult di ag no sis. Oph thal mop le gi a, ab sent pu pil lary
res pon se, de ep co ma, and uns tab le car di o vas cu lar
sta tus may sug gest a num ber of ne u ro vas cu lar ac ci-
dents, inc lu ding bra in stem in farct and stro ke.6

Acu te CBZ in to xi ca ti on is as so ci a ted with ata xi a,
nystag mus, dysto ni a, mydri a sis and si nus tach ycar-
di a.3 The cli ni cal fe a tu res of to xi city af ter acu te
CBZ over do se are do se-re la ted and cor re la te well
with se rum le vels.7 Le vels ≥12 µg/l are as so ci a ted
with ata xi a and nystag mus, and le vels ≥ 40 µg/l are
as so ci a ted with co ma, res pi ra tory dep res si on and
se i zu res.6 Chro nic CBZ over do se can re sult in he -
a dac he or dip lo pi a. Alt ho ugh not for mally stu di ed,
so di um bi car bo na te sho uld be ad mi nis te red if the
QRS du ra ti on ex ce eds 100 msec. CBZ-in du ced se -
i zu res usu ally res pond to ben zo di a ze pi nes.8 Idi o-
syn cra tic ad ver se events are com mon. Hyper-
sen si ti vity syndro me may oc cur and is cha rac te ri -
zed by fe ver, lympha de no paty, eryt hro der ma, le -
u cocy to sis and he pa tic in vol ve ment9 and ery the ma
mul ti for me in pa ti ents re ce i ving CBZ.10 Furt her -
mo re, CBZ and ot her an ti e pi lep tic drugs may af-
fect the se rum thyro id hor mo ne con cen tra ti ons in
pre pu ber tal chil dren11 and adults.8 In epi lep tic chil-
dren, obe sity12 growth re tar da ti on, hype ran dro ge -
nism and polyc ystic ovary syndro me may oc cur
du ring the an ti e pi lep tic tre at ment co ur se.13 The
kid ney is ra rely in vol ved, wa ter re ten ti on du e to
inap prop ri a te sec re ti on of an ti di u re tic hor mon be -
ing the most fre qu ent ad verse re ac ti on. Acu te re nal
fa i lu re may appear been related as an ad vers re ac -
ti on to CBZ, mostly as a tu bu lo in ters ti ti al nep hri -
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tis in re la ti on with hyper sen si ti vity and for ma ti on
of im mu ne comp le xes,14 although tu bu lar nec ro sis
ca u sed by CBZ has also be en re por ted.15,16 Our pa-
ti ent in ges ted 933 mg/kg of con trol led-re le a se CBZ.
The hig hest do se re por ted in a sur vi vor is 640
mg/kg.17 Tre at ment of CBZ in to xi ca ti on is ma inly
sup por ti ve ca re.3 Mul tip le-do se ac ti va ted char co al
has a the ra pe u tic ro le in the ma na ge ment of pa ti -
ents with CBZ over do se.7 Who le-bo wel ir ri ga ti on
has be en ad vo ca ted as a met hod of de con ta mi na ti -
on af ter CBZ over do se. It is tech ni cally mo re dif fi -
cult in the in tu ba ted and ven ti la ted pa ti ent, and is
furt her comp li ca ted if ile us de ve lops as a re sult of
the an tic ho li ner gic ef fects of CBZ.8 In this pa ti ent,
early signs of lar ge bo wel obs truc ti on and dec re a -
sed gas tro in tes ti nal mo ti lity li mited the uti li zing of
ac ti va ted char co al. Cli ni ci ans must be ca re ful to
mo ni tor for the de ve lop ment of in tes ti nal ile us, a
po ten ti al comp li ca ti on of se ve re CBZ in to xi ca ti on,
if using eit her the rapies.18 In the ma na ge ment of
acu te CBZ over do se, dif fe rent the ra pe u tic in ter -
ven ti ons such as char co al h e mo per fu si on (HP),
HD6 and plas ma exc han ge19 ha ve be en re por ted to
be ef fec ti ve with sup por ti ve me a su res, alt ho ugh
the in di ca ti ons for their use are not well de fi ned.
En han ced eli mi na ti on may be in di ca ted in se ve ral
types of pa ti ents, such as pa ti ents who fa il to res -
pond ade qu a tely to full sup por ti ve ca re. The amo -
unt of xe no bi o tic ab sor bed or its high con -
cen tra ti on in se rum in di ca tes that se ri o us mor bi -
dity or mor ta lity is li kely. Pa ti ents with con co mi -
tant elec troly te di sor ders can be tre a ted by HD,
such as our ca se.8 Char co al HP and high-ef fi ci ency

HD ha ve be en re por ted to re du ce se rum con cen -
tra ti ons by 25 to 50%.6 In this ca se se rum, CBZ le -
vel fell %36 af ter low-flux HD with cli ni cal
im pro ve ment. The de ci si on for a the ra pe u tic in ter-
ven ti on for drug re mo val is ob li ged to be ba sed on
cli ni cal fin dings, es pe ci ally of ne u ro lo gi cal and car-
di ac in vol ve ment, rat her than so lely blo od CBZ le -
vel.20 Some aut hors ha ve sug ges ted that HP was
su pe ri or to HD, but this has be en chal len ged. Low-
flux HD might al so be used and is equ ally ef fec ti ve
in the ma na ge ment of acu te CBZ over do se es pe ci -
ally when HP is una va i lab le.21 Schu e rer et al. re-
por ted cle a ran ce ra tes si mi lar or bet ter than tho se
at tri bu ted to he mo per fu si on by using high-ef fi ci -
ency HD.22 This fits the known to xi co-ki ne tic ef-
fect of CBZ in over do se. Ad di ti o nally, the
me ta bo li te, CBZE, which less than 50% is pro te -
in-bo und, is in cre a singly be ing imp li ca ted as a key
part of the to xi city of this drug in over do se and wo -
uld be a go od can di da te for re mo val by HD. Fi-
nally, the ad van ta ge to HD is that it lacks the si de
ef fects as so ci a ted with HP, such as hypo cal ce mi a,
throm bocy to pe ni a, co a gu lo pat hi es and hypot her -
mi a.6

CONC LU SI ON
In conc lu si on, mas si ve CBZ over do se can in du ce
an acu te re nal fa i lu re, the re fo re re nal func ti on sho -
uld be mo ni to red clo sely. Our da ta sup port effec-
tivity of stan dard low-flux HD with sup por ti ve
me a su res in the ma na ge ment of acu te CBZ over do -
se in pa ti ents with elec troly te di sor ders and acu te
re nal fa i lu re. 
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