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ABSTRACT
Objectives: To assess the effect of carbamazepine on full blood count in
epileptic patients.
Patients and Methods: This study was done in the Outpatient department of Ibn–
Sina Hospital in Mosul, during the period from October ٢٠٠٤ to September ٢٠٠٥.
Epileptic patients under oral carbamazepine therapy (٢٠٠-١٢٠٠ mg/day) were
included in this study. The patients were ٤٤ males and ٢٦ females. The duration of
treatment was between ١–٣٠ years. The control subjects included ٤١ males and ٣٥
females. They were apparently healthy subjects. Blood samples were taken from
patients and controls and analyzed for full blood count including hemoglobin (Hb),
mean corpuscular volume (MCV), mean corpuscular Hb concentration (MCHC),
mean corpuscular Hb (MCH), red cell distribution width (RDW), red blood cell count
(RBC count), hematocrit % (PCV), white blood cell count (WBC count) and platelets.
Results: In both male and female patients, Hb was significantly lower than that in the
control group, respectively. The other measurements of full blood count, there were
no significant differences compared with the control group in both male and female,
respectively.
Conclusion: Chronic use of carbamazepine in epileptic patients is relatively safe on
full blood count. Periodical examination of full blood count is necessary for epileptic
patients under carbamazepine therapy.
اﻟﺨﻼﺻﺔ
. دراﺳﺔ ﺗﺄﺛﻴﺮ ﻋﻘﺎر آﺎرﺑﺎﻣﺰﺑﻴﻦ ﻋﻠﻰ أﻋﺪاد اﻟﺪم اﻟﻜﺎﻣﻠﺔ:أهﺪاف اﻟﺒﺤﺚ
 ﺧﻼل اﻟﻔﺘﺮة، ﺗﻤﺖ اﻟﺪراﺳﺔ ﻓﻲ اﻟﻌﻴﺎدة اﻟﺨﺎرﺟﻴﺔ ﻓﻲ ﻣﺴﺘﺸﻔﻰ ﺑﻦ ﺳﻴﻨﺎ اﻟﻌﺎم ﻓﻲ اﻟﻤﻮﺻﻞ:اﻟﻤﺮﺿﻰ وﻃﺮق اﻟﻌﻤﻞ
،٢٠٠٥  وﻟﻐﺎﻳﺔ أﻳﻠﻮل٢٠٠٤ ﻣﻦ ﺗﺸﺮﻳﻦ اﻷول
(اﻟﻴﻮم/ﻣﻠﻐﻢ١٢٠٠-٢٠٠)  ﺷﻤﻠﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻣﺮﺿﻰ ﻣﺼﺎﺑﻴﻦ ﺑﺎﻟﺼﺮع وﺗﺤﺖ ﻋﻼج آﺎرﺑﺎﻣﺰﺑﻴﻦ:ﻃﺮاﺋﻖ اﻟﻌﻤﻞ
 اﻣ ﺎ. ﺳ ﻨﺔ٣٠-١  وآﺎﻧ ﺖ ﻓﺘ ﺮة اﻟﻌ ﻼج ﺗﺘ ﺮاوح ﺑ ﻴﻦ. ﻣ ﻦ اﻹﻧ ﺎث٢٦  ﻣ ﻦ اﻟ ﺬآﻮر و٤٤وآ ﺎن ﻋ ﺪد اﻟﻤﺮﺿ ﻰ ه ﻮ
 وأﺧﺬت ﻋﻴﻨ ﺔ. ﻣﻦ اﻹﻧﺎث وآﺎﻧﻮا ﻣﻦ اﻷﺷﺨﺎص اﻷﺻﺤﺎء ﻇﺎهﺮﻳﺎ٣٥  ﻣﻦ اﻟﺬآﻮر و٤١ ﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة ﻓﺸﻤﻠﺖ
 وﺗ ﻢ ﺗﺤﻠﻴ ﻞ اﻟ ﺪم وﺣﺴ ﺎب اﻟﻌ ﺪد اﻟﻜﻠ ﻲ ﻟﻠ ﺪم واﻟ ﺬي ﺷ ﻤﻞ ﺧﻀ ﺎب.اﻟﺪم ﻣﻦ ﻣﺠﻤﻮﻋﺔ اﻟﻤﺮﺿﻰ وﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة
اﻟ ﺪم وﻣﻌ ﺪل ﺣﺠ ﻢ اﻟﻜﺮﻳ ﺎت اﻟﺪﻣﻮﻳ ﺔ وﻣﻌ ﺪل ﺗﺮآﻴ ﺰ ﺧﻀ ﺎب اﻟﻜﺮﻳ ﺎت اﻟﺪﻣﻮﻳ ﺔ وﻣﻌ ﺪل ﺧﻀ ﺎب اﻟﻜﺮﻳ ﺎت اﻟﺪﻣﻮﻳ ﺔ
وﺗﻮزﻳ ﻊ ﺳ ﻤﻚ اﻟﻜﺮﻳ ﺎت اﻟﺤﻤ ﺮاء وﻋ ﺪد آﺮﻳ ﺎت اﻟ ﺪم اﻟﺤﻤ ﺮاء و هﻴﻤ ﺎﺗﻮآﺮت اﻟ ﺪم وﻋ ﺪد آﺮﻳ ﺎت اﻟ ﺪم اﻟﺒﻴﻀ ﺎء
.واﻟﺼﻔﺎﺋﺢ اﻟﺪﻣﻮﻳﺔ
 آﺎن ﺧﻀﺎب اﻟﺪم ﻓﻲ ذآﻮر وإﻧﺎث اﻟﻤﺮﺿﻰ ﺗﺤﺖ ﻋﻼج ﻋﻘﺎر آﺎرﺑﺎﻣﺰﺑﻴﻦ اﻗﻞ ﻣﻌﻨﻮﻳﺎ وﻋﻠﻰ اﻟﺘ ﻮاﻟﻲ ﻣﻨ ﻪ:اﻟﻨﺘﺎﺋﺞ
. وﻟﻢ ﺗﺘﻐﻴﺮ ﻣﻌﻨﻮﻳﺎ ﺑﻘﻴﺔ اﻟﻘﻴﺎﺳﺎت ﻟﻠﻌﺪد اﻟﻜﺎﻣﻞ ﻟﻠﺪم ﻟﻠﻤﺮﺿﻰ ﻣﻘﺎرﻧﺔ ﺑﻤﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة،ﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة
 ان اﻻﺳﺘﻌﻤﺎل اﻟﻤﺰﻣﻦ ﻟﻌﻘﺎر آﺎرﺑﺎﻣﺰﺑﻴﻦ ﻓﻲ ﻣﺮﺿﻰ اﻟﺼﺮع أﻣﻴﻦ ﻧﺴﺒﻴﺎ ﻓﻲ ﺗﺄﺛﻴﺮﻩ ﻋﻠﻰ اﻟﻌﺪد اﻟﻜﺎﻣ ﻞ:اﻻﺳﺘﻨﺘﺎج
. وﻳﻌﺘﺒﺮ اﻟﻔﺤﺺ اﻟﺪوري ﻟﻠﻌﺪد اﻟﻜﺎﻣﻞ ﻟﻠﺪم ﺿﺮورة ﻟﻤﺮﺿﻰ اﻟﺼﺮع ﺗﺤﺖ ﻋﻼج آﺎرﺑﺎﻣﺰﺑﻴﻦ.ﻟﻠﺪم
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wide spread and chronic use of
T hecarbamazepine
in
multiple

neurological disorders makes a drug
whose most frequent side effects are
well known and controlled.١ Most of
the side effects associated with
carbamazepine are mild, transient and
reversible with an adjustment of
dosage.٢,٣ However, serious blood
disorder as thrombocytopenia٤,٥ and
aplastic anemia٦,٧,٨ are rare in patients
with carbamazepine therapy.
In Iraq, carbamazepine therapy is
not pharmacologically monitored.
Therefore, this study was conducted to
evaluate the effect of chronic use of
carbamazepine on full blood count in
epileptic patients.

Patients and methods
The study was carried out in the
Neurology Outpatient Department in
Ibn-Sina Hospital under supervision of
neurologist, during the period from
October ٢٠٠٤ to September ٢٠٠٥.
Seventy six epileptic patients were
included in this study. The patients
were
received
carbamazepine
monotherapy for at least one year.
Those patients comprised ٥٠ males,
their ages ranged between ١٦-٤٧ years
(mean±SD: ٣٠.٥ ± ٩.٤ years) and ٢٦
females, their ages ranged between
١٦–٤٥ years (٣١.٣٧±٩.٨ years).The
duration of treatment was between ١–
٣٠ years (٨.٩٣±٨.١١ years), with daily
dose between ٢٠٠–١٢٠٠ mg. Any
other diseases or medications were
excluded.
The control group comprised ٧٦
apparently healthy subjects, none of
them were taken any medications.
They were ٤١ males their ages ranged
between ١٦-٥٠ years (٣١.٨ ± ٩.٣) and
٣٥ females their ages ranged between
١٧-٥٠ years (٢٩.٥±٩.٥ years).
Blood samples (٣ml) were taken
from both groups and transferred to
EDTA tubes. The haematological
parameters
were
measured
by
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haematology auto analyzer (Bergmann
Coulter Counter, Germany) at Ibn–
Sina haematology laboratory.
Data are presented as mean±SD.
Unpaired t-test was used to compare
between
patients
and
control
parameters.
Results
RBCs indices including, mean
corpuscular volume (MCV), mean
corpuscular
Hb
(MCH),
mean
corpuscular
Hb
concentration
(MCHV), red cell distribution width
(RDW), red blood cell count (RBC
count), hematocrit % (PCV), in
addition to white blood cell count
(WBC) were not significantly different
in carbamazepine patients as compared
to control group for both males and
females.
Only
Hb
decreased
significantly in males and females
patients compared with the control
group, respectively (Table ١). Platelet
count showed a decline but not
significant in both male and female
patients compared with controls
Discussion
In this study, there is no significant
decline in RBC indices (except for Hb
level) in both males and females
patients compared with the control
group. This result is in agreement with
previous studies.٩,١٠
Hb level
decreased significantly for both male
and females in patients group as
compared to the control group, this
result is in agreement with other
result.١١ Tagawa١٢ observed that low
Hb levels of the patients had been
raised to the normal levels within
١weeks after discontinuation of
carbamazepine therapy. Shah et al.١٣
observed that low Hb level might be
result of decreased total serum iron
concentration by the effect of
carbamazepine as enzyme inducer that
led to depletion of iron stores.
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Table ١. Complete blood picture of epileptic patients treated with carbamazepine and
controls.
Hematological
parameters

Males
Controls
Patients
n=٤١
n=٥٠
٨٩.٢٥±٥.٥
٩٠.٨±١٠.٨

Females
controls
Patients
n=٣٥
n=٢٦
٨٩,٦٠±٥.٩
٨٨.٦±١٢.٤

٢٨.٧١±٢.٠٦

٢٩.٣٧±٣.٨

٢٨.٠٨±٢.٦٥

٢٧.٢١±٤.٣٥

٣١٩.٨١٦.٥

٣٢٢.٣±١٨.٤

٣١١.٢±١٢.٣

٣٠٥.٢±١٦.٣

٩.٠٩±١.٥١

٨.٧٥±١.٨٣

٩.١٩±١.٣٧

٩.١٣±٢.٥٨

١٤٠±١٠.٦

١٣١.٧±١٣*

١٢٤.٣±١٩.٠٨

١١٧±١٢.٧*

RBCs count
١٠١٢/L

٤.٨١±٠.٣٩

٤.٥٣±٠.٤١

٤.٣٠±٠.٢٥

٤.٢٦±٠.٣٥

Hematocrit
(%)

٤٢.٧٢±٣.٧٧

٤١.٠٢±٣.٦٤

٣٩.٣٩±٣.١٧

٣٨.١٩±٣.١٨

WBCs count
(١٠٣/mL)

٧.٦±١.٦٧

٧.٣٩±٢.١٤

٧.٢٤±١.٥٤

٧.٥٧±٢.٢٨

Platelet count
(١٠٩/L)

٢٨٠±٥٠.٧

٢٥٥±٧٠.١

٢٥٩±٦٤.٥

٢٦٤±٨٤.٧

Mean corpuscular
volume (MCV)
(١٠-١٥ L)
Mean corpuscular
Hb (MCH)
(pg)
Mean corpuscular Hb
concentration
(MCHC)
(g/L)
Red cell distribution
width (RDW)
(١٠-١٥L)
Hemoglobin Hb
(g/L)

*p value < ٠.٠٥
WBCs and platelet counts did
not significantly decline in patients
group as compared to control group.
Evans et al.٩ and Halikas et al.١٤ did
not notice any significant changes in
WBCs and platelet counts. Therefore,
frequent blood testing is not necessary
in asymptomatic patients١٠. On the
other hand, WBCs and RBCs counts
decreased after ٢ months of

carbamazepine therapy and remained
at lower level for ٥ years١.
Rare but serious aplastic anemia
was reported in patients treated with
carbamazepine.٤,١٦ The rapid onset of
aplastic anemia and thrombocytopenia
occurred by carbamazepine, while
leucopenia developed more slowly
within ٣ months, therefore; daily
laboratory checks in the first few
months of carbamazepine therapy
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would be necessary to monitor these
serious hematological reactions.١٧
These serious hematological reactions
were not observed in the studied
patients, since the measurements were
done for those patients with chronic
use of carbamazepine.
In conclusion, carbamazepine
decreased HB but not the other full
blood count. Chronic use of
carbamazepine is relatively safe.
Periodical
examination
of
carbamazepine patients for full blood
count is necessary.
Acknowledgments
The study was supported by the Mosul
College of Medicine, University of
Mosul, Iraq.
References
١. McNamara JO. Pharmacotherapy
of epilepsies. In Brunton LL, Lazo
JS, Parker KL eds. Goodman 
Gilman's The pharmacological
basis of therapeutics, ١١th edition.
New
York:
McGraw-Hill,
٢٠٠٧:٥٠١-٥٢٦.
٢. Mauricio T, Jose C, Ross JB,
Carlos Jr Z, et al. Blood dyscrasias
with carbamazepine and valproate:
A
pharmacoloepidemiological
study of ٢,٢٢٨ patients at risk. Am
J Psychiatry ١٩٩٥;١٥٢:٤١٣–٨.
٣. Harden CL. Therapeutic safety
monitoring: What to look for and
when to look for it. Epilepsia
٢٠٠٠;٤١(supp ٨):S٣٧–S٤٤.
٤. Ishikita T, Ishiguro A, Fujisawa K,
Tsukimoto I, et al. Carbamazepineinduced thrombocytopenia defined
by a challenge test. Am J Hematol
١٩٩٩;٦٢:٥٢–٥.
٥. Tutor-Crespo MJ, Hermida J, Tutor
JC. Relation of blood platelet count
during
carbamazepine
and
oxacarbazepine treatment with
daily dose and serum concentrations
of
carbamazepine,
carbamazepine-١٠,١١-epoxide, and

Vol. ١١, No. ١, ٢٠١١
١٠-hydroxycarbazepine. Biomed
Pap Med Fac Univ Palacky
Olommouc Czech Repub ٢٠٠٧;
١٥١:٩١–٤.
٦. Pellock JM. Carbamazepine side
effects in children and adults.
Epilepsia ١٩٨٧;٢٨:S٦٤–٧٠.
٧. Betticher DC, Wolfisberg HP,
Krapf R.
Aplastic anemia in
carbamazepine therapy. Schweiz
Med wochenschr ١٩٩١;١٢١:٥٨٣-٨.
٨. Oyesanmi O, Kunkel EJS, Monti
DA, Field HL. Hematologic side
effects
of
psychotropics.
Psychosomatics ١٩٩٩;٤٠:٤١٤–٢١.
٩. Evans OB, Gay H, Swisher A,
Parks B. Hematologic monitoring
in children with epilepsy treated
with carbamazepine. J child neurol
١٩٨٩;٤:٢٨٦–٩٠.
١٠. Hemingway C, Leary M, Riordan
G, Walker K. The effect of
carbamazepine
and
sodium
valproate on the blood and serum
values of children from a thirdworld environment. J child neurol
١٩٩٩;١٤:٧٥١- ٣.
١١. Shah A, Jamil
AA, Gupta
VP,Kabitaj
MM,
et
al.
Antiepileptic drugs and anemia: A
prospective study in epileptic
children. JST ٢٠٠٢; ٣:٢٧–٣٤.
١٢. Tagawa T, Sumi K, Uno R, Itagaki
Y, et al. Pure red cell aplasia
during
carbamazepine
monotherapy .Brain Dev ١٩٩٧;١٩:٣٠٠–
٢.
١٣. Shah QA , Jamil AA, Gupta VP,
Kabiraj MM, et al. Anti-epileptic
drugs(AEDs) and body electrolytes
in
childhood
epilepsy:
a
prospective study. JST ٢٠٠٢;٣:٤٢–
٥٠.
١٤. Halikas JA, Nugent S, pearson VL,
Crosby RD, et al. The effect of
carbamazepine on white blood cell
count
in
cocaine
busers.
Psychopharmacol
bull
١٩٩٣;٢٩:٣٨٣–٨.

Irq J Pharm
١٥. Isojarvi J, Pakarinen AJ, Myllyla
VV.
Basic
hematological
parameters,
serum
gammaglutamyl-transferase activity and
erythrocyte folate and serum
vitamin
B١٢
levels
during
carbamazepine and oxacarbazepine
therapy. Seizure ١٩٩٧;٦:٢٠٧–١١.
١٦. Blackburn SC, Oliart AD, Garcia
Rodriquez L, Perez Gutthann S.

Vol. ١١, No. ١, ٢٠١١
Antiepileptics
and
blood
dyscrasias:
Pharmacotherapy
١٩٩٨;١٨:١٢٧٧– ٨٣.
١٧. Sobotka JL, Alexander B, Cook
BL. A review of carbamazepine
hematologic
reactions
and
monitoring
recommendations.
DICP ١٩٩٠; ٢٤:١٢١٤-٩.

