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ABSTRACT
Background: Seizures constitute one of the most common neurological problems in children. Several studies have documented changes in 
haematological  parameters in patients treated with  antiepileptic drugs. But most of these studies are on adults and studies in children from India 
are sparse. 
Methods: Eighty  seven children aged 4-13 years, receiving AED monotherapy ( carbamazepine, Phenytoin and valproate) were enrolled and 
divided in three groups based on the drug given. Hematological  parameters studied were compared with  age and sex matched controls.
Results:.Compared with controls children taking valproate had statistically significant higher packed cell volume, total leucocyte count and lower 
platelet count. Erythrocyte sedimentation rate was significantly higher in children taking carbamazepine. No significant difference was observed in 
Mean corpuscular volume (MCV) and Mean Corpuscular Hemoglobin (MCH) and Mean corpuscular haemoglobin concentration (MCHC) 
between the control subjects and children taking any of the antiepileptic drugs.  
Conclusion: antiepileptic drugs tend to alter haematological parameters and hence may require regular monitoring

KEYWORDS
AED,  Hematological parameters, adverse effects

Introduction
A seizure or convulsion is a paroxysmal, time limited change in motor 
activity and/or behaviour that results from abnormal electrical activity 
in the brain. Seizures are common in the pediatric age group and occur 
in approximately 10% of children.(1)Children with seizures are 
commonly treated with an antiepileptic drug (AED). Majority of 
patients can be treated with conventional drugs like phenytoin (PHT), 
phenobarbitone (PB), valproate (VPA) and carbamazepine (CBZ). 
Many new drugs like levetiracetam (LEV), lamotrigine (LTG) and 
topiramate (TPR), tiagabine (TBG) etc. are currently used as add-on or 
alternative therapy (2) Although efficacy for some specific seizure 
types sometimes drives drug selection, the side effect profile of drugs 
and the potential for toxicity are important considerations (3)

Antiepileptic drugs may have hematotoxic effects i.e. there is decrease 
in haemoglobin concentration, RBC & WBC counts after long term 
antiepileptic therapy (4). However Such alterations may be subtle and 
insidious in onset, thereby taking years to become clinically apparent 
(5). Identifying, screening and monitoring for adverse effects of these 
drugs is still not incorporated into the clinical practice, Also the 
potential of adverse events in children is greater than in adults because 
young children have immature detoxification mechanisms and a 
greater variability in dosing owing to a wider range of body size and 
weight(6).Moreover data is lacking on hemotoxic effects of 
antiepileptic drugs in children(7). 

Hence this study was planned to explore alteration in haematological 
parameters in children with AED.

Material and methods
This study was conducted in Department of Paediatrics Hindu Rao 
Hospital in 2013. Eighty seven children aged  between  four years and  
thirteen years on one of antiepileptic drugs, Phenytoin/ Valproate/ 
Carbamazepine for more than 3 months were enrolled in the study and 
study subjects were divided into three groups based on the antiepileptic 
drug they were receiving. Twenty age and sex matched children 
visiting out patient department were taken as controls. Children on 
polytherapy or having ever received any antiepileptic other than 
Phenytoin, carbamazepine or valproate, or with any change in 
antiepileptic drug or dosage  in previous 3 months, and children with 
diagnosis of either neonatal seizures, tubercular meningitis, congenital 
birth defects, cerebral palsy or mental retardation were excluded from 
the study.

The present study was cleared by the institutional ethical 
committee.Informed consent from parents were taken before 
enrolment. After reviewing previous treatment records, history of 
adverse effects after starting antiepileptic therapy were asked for.  
Clinical examination was done and relevant information and findings 

were recorded. 2 mL of venous blood was collected in relevant vials for 
various parameters using standard aseptic technique. Hemoglobin 
(Hb), Total Leucocyte count (TLC), Differential Leucocyte Count 
(DLC), Platelet count (PC), Peripheral blood smear (PS), Packed cell 
volume (PCV), Mean corpuscular volume (MCV), Mean corpuscular 
hemoglobin concentration (MCHC), ESR (erythrocyte sedimentation 
rate) and APTT (activated partial thromboplastin time) were assessed 
by automated counters and analyzers (Sysmex KX 21) 

Statistical analysis was performed using the SPSS statistical package 
version 17.0. ANOVA with post hoc Bonferroni test was used to 
analyze the differences between various groups and to compare the 
difference between individual drugs and controls. A p<0.05 was 
considered statistically significant.

Results and Observations:
Data of one hundred seven children were analysed finally after 
excluding14 children for not turning up for sampling or sampling 
errors. Finally 87 (M/F: 40/47) children were analysed in the study 
group and 20(M/F:10/10) formed the control group. Of the study 
group, 32 children were taking carbamazepine, 25 were taking 
phenytoin and 30 children were taking valproate for mean (sd) 
duration of 12.78(4.9) months, 14.9(5.9) months and 14.9(7.2) months 
respectively. Demographic and baseline parameters of all  the study 
and control groups in terms of sex, age, and duration of therapy were 
comparable.

The haematological profile of children on AED’s for more than 3 
months is given in Table No 1

Table No. 1 :Haematological Profile of Children on AED’s
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Parameter Control 
grp

(n= 20)

Carbamaz
epine
Grp  

(n=32) 

Phenytoin 
grp

(n=25)

Valproate 
Grp

(n=30)

p 
value

Hb (g/dL) 
mean ±SD  

11.3±1.1 12.24±1.2 11.7± o.7 11.9±1.2 0.056

PCV 
(%)mean 

±SD  

35±3.5 36.1±2.5 37.1±2.6 37.9±3.1* 0.004*

MCV (fL) 
mean ±SD  

83.3±6.9 84.5±11.2 84.6±5.9 86.5±6.3 0.538

MCH (pg) 
mean ±SD  

28.97±0.6
9

28.28±1.1
71

27.93±1.261 27.99±2.148 0.0399

MCHC 
(g/dL) 

mean ±SD  

30.8±0.9 31.0±1.8 30.1±2.5 33.6±9.9 0.079
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*p <0.05

No statistically significant difference was found in the level of 
hemoglobin (Hb), mean corpuscular volume (MCV), Mean 
Corpuscular Hemoglobin (MCH) or Mean corpuscular haemoglobin 
concentration (MCHC) between the controls and any of the 3 
antiepileptic drugs groups.  Statistically significant difference was 
however seen in PCV, TLC, PLC, ESR and APTT between the controls 
and any of the 3 antiepileptic drugs groups.

The post hoc comparison of individual drugs with controls is given in 
Table No 2.

Table no. 2: Individual Drug Comparison with Controls (Post hoc 
Analysis)

*P<0.05

In the valproate group, on comparison with the control group; Packed 
cell volume (PCV) was statistically significant higher (37.9±3.1%  vs 
35±3.5%);  Total leucocyte count was also significantly higher 
(10050±2530 /dLvs 7911±1546 /dL); Platelet counts (PLC) was 
significantly lower (220400±93430 /dL vs 287961±94693) /dL). 
Activated plasma thromboplastin time (APTT) had also significantly  
higher values in children taking  valproate as compared to the control 
subjects (35.37±5.27 sec vs 32.37±2.52 sec) . Children taking 
carbamazepine had significantly higher erythrocyte sedimentation rate 
AEFH (11±3 mm) as compared to the control subjects (8±3 mm). Rest 
all parameters were comparable.

Discussion
Antiepileptic drugs are associated with changes in haematological 
parameters in adults; however very few studies are available on 
children. It has been postulated that anti-folic acid activity of 
antiepileptics like CBZ, oxaCBZ, PHT, PB, LTG andVPA etc. is 
responsible for bone marrow depression that results in blood 
dyscrasias like thrombocytopenia, leucopenia and aplastic 
anemia.(8).This moreover is dependent on the dose and duration of the 
AED administered.

Hematological parameters of 87 children on Carbamazepine, 
phenytoin and Valproate monotherapy for a duration of more than 3 
months were compared amongst themselves and with age and sex 
matched controls.  The dosage of phenytoin, carbamazepine and 

valproate administered in this study were lower as compared to study 
by Herranz et al. (9) but were similar to those used by Thillothamal et 
al. (10).

This study, in consonance with that of Dae Hun Pee et al. (11) revealed 
no significant difference in the values of Haemoglobin, MCV, MCH, 
and MCHC in children receiving antiepileptic drug monotherapy. . 
Hauser et al .(12)  reported a gradual rise in MCV in children on 
valproate therapy which was not seen in our study. However 
significantly higher values of TLC was observed as also by Dae Hun 
Pee et al (11) who reported higher (but not statistically significant) 
TLC values. Four (13%) of the children receiving valproate had lower 
than the lower normal platelet count.  The mean values of platelet was 
also significant lower in children receiving valproate monotherapy. 
This finding is similar to and supported by a previous study by Hauser 
et al.(13). The children on carbamazepine had higher ESR as compared 
to controls. This has not been seen in previous studies. Children 
receiving Phenytoin were not detected to have significant 
haematological changes.

There are however certain limitations of the study. Despite the strength 
of the study being a large sample size, a higher number of children on 
AED’s need to be recruited.  The children also need to be followed up 
after having received the AED’s for 6 mnths and an even larger 
duration.

Conclusion: 
From the above study, it can be concluded that AEDs are potentially 
toxic agents and  produce varying degrees of  haematological 
alterations .Challenge lies in the correct balance between the drug 
dosage so that it can effectively control seizure and produce minimal 
and tolerable side effects. In children taking antiepileptic drugs these 
effects should be actively looked for and haematological parameters 
should be monitored.
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TLC(/dL) 
mean ±SD  

7911±1546 9498±292
0

8476±1686 10050±2530
*

0.003*

PLC(/dL) 
mean ±SD  

287961±9
4693

270906±6
2728

282280±934
30

220400±934
30

0.009*

ESR (mm 
AEFH) 

mean ±SD  

8±3 11±3* 11±4 11±3 0.028*

PT 
(seconds) 
mean ±SD  

14.02±1/2
7

13.68±1.6
5

14.52±2.56 14.09±1.25 0.349

APTT 
(seconds) 
mean ±SD  

32.37±2.5
2

33.98±2.9
9

34.76±1.97 35.37±5.27* 0.013*

Test Control Carba
mazepi

ne 

p 
valu

e

Phenytoi
n

p
 value

Valproa
te

p 
value

Hb (g/dL) 
mean ±SD  

11.1±1.
2

12.24±1
.2

0.085 11.7± 0.7 0.254 11.9±1.2 0.035
*

PCV (%) 
mean ±SD 

35±3.5 36.1±2.
9

0.20 37.1±2.6 0.207 37.9±3.1 0.014
*

TLC 
Count 

(/dL) mean 
±SD  

7911±1
546

9498±2
920

0.062 9498±292
0

1.000 10050±2
530

0.005
*

PLC (/dL) 
mean ±SD  

287961
±94693

270906
±62728

1.000 270906±6
2728

1.000 220400±
93430

0.017
*

ESR (mm 
AEFH) 

mean ±SD  

8±3 11±3 0.043
*

11±3 0.081 11±3 0.144

APTT 32±2.86 33.98±2
.30

0..50
3

37.55±4.6
6

0.097 35.37±5.
27

0.011*
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