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Background & objectives: Certain antiepileptic drugs (AEDs) such as valproic acid (VPA) are known 
to affect body weight, and lipid profile. However, evidences regarding effects of AEDs on the body 
composition are deficient. This cross-sectional study compared the body composition and lipid profile 
among patients with epilepsy on newer and conventional AEDs.
Methods: The patients with epilepsy (n=109) on treatment with conventional and newer AEDs 
(levetiracetam, lamotrigine and clobazam) for > 6 months were enrolled. Of these, 70 were on 
monotherapy: levetiracetam (n=12), VPA (n=16), carbamazepine (n=20) and phenytoin (n=22) and the 
remaining on polytherapy. Their body composition [body fat mass, lean dry mass (LDM), total body 
water (TBW), intracellular water (ICW), extracellular water (ECW) and basal metabolic rate (BMR) 
was estimated and biochemical parameters were assessed.
Results: Levetiracetam group had no significant difference with VPA, carbamazepine, phenytoin and 
control groups, except low LDM (17.8±2.4) than VPA groups (20.2±2.7, P<0.05). In comparison with 
control, AEDs monotherapy groups had no significant difference, except higher LDM and ECW in VPA 
group. Among groups based on conventional and newer AEDs, there was no significant difference in 
body composition parameters except for higher LDM (as % of BW) in conventional AEDs only treated 
group than control (P<0.01).
Interpretation & conclusions: The alterations observed in body composition with valproic acid in contrast 
to other AEDs like levetiracetam, carbamazepine and phenytoin could affect treatment response in 
epilepsy especially in subjects with already altered body composition status like obese and thin frail 
patients, which needs to be established by prospective studies (CTRI/2013/05/003701).
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 It has been estimated by World Health Organization 
(WHO) that around 50 million people worldwide have 
epilepsy and nearly 80 per cent of the people with 
epilepsy reside in developing regions1. The pattern 
of antiepileptic drugs (AEDs) use showed that nearly 

50 per cent of the persons with epilepsy are on newer 
AEDs as monotherapy or add-on drug in polytherapy2. 
Several AEDs are associated with weight gain such as 
gabapentin, pregabalin, valproic acid (VPA), vigabatrin 
and to some extent carbamazepine (CBZ). Others are 
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weight neutral such as lamotrigine (LTG), levetiracetam 
(LEV), and phenytoin (PHT) or associated with slight 
weight loss such as felbamate3. The studies done so 
far regarding the effect of AEDs on nutritional status 
have mostly concentrated upon the effect of VPA, 
particularly on body weight, body mass index (BMI) 
and in some studies on body fat mass (FM)4,5. The 
accuracy of the clinical screening of malnutrition based 
only on anthropometry measurements like weight, 
height, BMI could be limited; e.g. subjects may have 
the same BMI but a significantly decreased fat free 
mass (FFM) hidden by an expansion of the FM6. The 
FFM is sum of total body water (TBW) and lean dry 
mass (LDM). Body composition variation occurs due 
to imbalance between FM and FFM. The FFM loss is 
negatively correlated with survival in different disease 
conditions7,8. 

 Some studies have reported unfavourable effects 
of VPA on lipid profile like reduction in high density 
lipoprotein (HDL)-cholesterol and increase in 
triglyceride (TG) levels4,9. Reports on the effects of 
CBZ and PHT on lipid profile are contradictory4,10,11, 
and a few studies have demonstrated neutral effect 
of LEV and LTG on lipid profile11. Thus, the effect 
of chronic AEDs treatment on the lipid profile is 
inconclusively reported. 

 The newer AEDs are considered better alternative 
with similar efficacy to the classic first-line conventional 
AEDs, but sufficient data on the new AEDs to support 
this hypothesis are lacking. Therefore, the present 
study was done to compare body composition status 
and lipid profile among the patients with epilepsy on 
long term treatment of different AEDs including both 
conventional and newer AEDs. 

Material & Methods

 The present cross-sectional study included 
ambulatory persons of either gender >18 yr of 
age, clinically diagnosed with epilepsy, receiving 
conventional and newer AEDs as monotherapy or 
polytherapy for at least six months from Neurology Out 
Patient Department- Epilepsy clinic, All India Institute 
of Medical Sciences (AIIMS), New Delhi. The AEDs 
considered were VPA, CBZ, PHT, LEV, LTG, and 
clobazam (CLB). Those receiving other than above 
mentioned AEDs, dietary/trace element supplements 
(excluding calcium or folic acid supplement), having 
signs of malnutrition, dietary restrictions, abnormal 
neurological findings, serious co-morbidities, other 
systemic diseases, subjects who had undergone exercise 

within eight hours, taken alcohol within 12 h prior 
to the study and unwillingness to provide informed 
consent were excluded from this study. Screening was 
done for consecutive subjects and they were enrolled 
after satisfying the inclusion and exclusion criteria 
and after obtaining written informed consent between 
August 2012 and January 2013. A total of 109 patients 
with epilepsy who were in interictal period and at least 
24 h seizures free at the time of study, were enrolled. 
Apparently healthy age and gender matched individuals 
accompanying the patients and satisfying the eligibility 
criteria for healthy volunteers were recruited as healthy 
controls (n=42). The study protocol was approved by 
the Institute’s Ethics Committee. 

 A detailed medical history including seizure 
history and compliance to therapy, geographical, 
socio-demographic background, dietary habits, 
available biochemical and radiological investigations 
were recorded. After body composition analysis, 
blood sample (3 ml) was collected for biochemical 
investigations. 

Body composition analysis: Body weight was 
estimated by the Body Composition Analyzer (Tanita 
Corporation of America, Inc. Illinois, USA) and height 
was estimated by height measuring stature meter (San 
Surgicals, Delhi, India). Body composition analysis 
was performed by Bioelectrical Impedance Body 
composition Analyzer (BIA) Model: Quantum X (RJL 
Systems, Michigan 48035, USA). The analyzer was 
calibrated by using 500 ohm test resistor and attaching 
to the electrode clips. The resistance value was between 
495 and 505 ohms and the reactance value was -003 to 
003 ohms. 

 The subject lied supine with their arms 30 degrees 
from their body and legs not in contact with each 
other and adhesive electrodes with cables were placed 
on right side. After resistance and reactance readings 
were obtained, the electrodes were gently removed. 
Two consecutive measurements were taken on a single 
subject and the difference in values within one per cent 
was assumed as reliable reading. These readings along 
with subject’s name, age, gender, height, weight, ID 
number, daily activity level were put on the RJL systems 
Body composition software (RJL Systems, Michigan, 
USA) to calculate the body composition based on the 
National Health and Nutrition Examination Survey 
(NHANES) criteria12. The parameters obtained through 
this calculation were: body FM in kg, FM, LDM, TBW, 
intracellular water (ICW), and extracellular water 
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(ECW) as per cent of body weight, basal metabolic 
rate (BMR) in Kcal and BMI (kg/m2). FFM is the sum 
of TBW and LDM. TBW is the total amount of water 
present in the body, i.e. combination of ICW and ECW. 
LDM is the non-water portion of fat-free mass, which 
constitutes of bone mineral mass and visceral protein13. 
BMR is the number of calories that a person will use per 
day, and was calculated by the software using Harris-
Benedict formula14. The control group was taken for 
comparison of the above parameters with the enrolled 
patients with epilepsy.

Biochemical investigations: Estimations of lipid 
profile, blood glucose level, liver and renal function 
parameters and electrolytes level were performed with 
an automated chemistry analyzer (Roche Hitachi 912 
Chemistry Analyzer, GMI Inc., USA) in the Department 
of neuro-biochemistry, AIIMS, New Delhi, using 
kits from the analyzer manufacturer. Lipid profile 
parameters assessed were serum total cholesterol (TC), 
triglyceride (TG), low density lipoprotein (LDL)-C, 
HDL-C, and very low density lipoprotein (VLDL)-C.

Statistical analysis: Considering the BMI (mean 
23.4±4.321 kg/m2) in Indian persons with epilepsy 
receiving six months of CBZ monotherapy in a previous 
study15; anticipating 20 per cent reduction in mean 
BMI in patients with new AEDs and with significance 
level (alpha) 5 and 80 per cent power, a sample size of 
14 subjects per group was estimated for the study. 

 Data were analyzed using Statistical Package 
for the Social Sciences (SPSS) software ver. 16.0 
(Chicago, IL, USA). The Shapiro-Wilk method was 
used to check the distribution of data. Study group 
variables with normal distribution were compared by 
using analysis of variance (ANOVA); for variables 
without normal distribution Kruskal Wallis and Mann-
Whitney U tests were used. Chi square test was used for 
analysis of categorical variables. Data were expressed 
as mean ± SD for parametric data and as median and 
range (minimum-maximum) for non-parametric data.

Results

 A total of 138 patients with epilepsy were screened 
for enrolment, 29 did not meet eligibility criteria; and 
a total of 109 eligible subjects were enrolled in the 
study. A total of 70 age-matched apparently healthy 
persons were screened, and of these, 42 were enrolled 
as healthy control. 

 Of the total 109 patients with epilepsy, 70 were on 
monotherapy of AEDs: VPA (n=16), CBZ (n=20), PHT 

(n=22), and LEV (n=12) (Table I). None of them were 
on monotherapy of LTG and CLB. According to the 
type conventional or new drug use, the 109 patients 
were grouped as: Group A (one or more conventional 
AEDs: VPA, CBZ, and/or PHT) (n=60); Group B (one 
or more new AEDs: LEV, LTG, and/or CLB) (n=15); 
Group C (combination of conventional and new AEDs) 
(n=34). Eleven subjects were on LTG, of these, three 
were in combination with LEV and eight were in 
combination with conventional AEDs. Eleven were on 
CLB, and all were in combination with conventional 
AEDs.

 There was no significant difference among 
monotherapy groups in age and epilepsy duration. 
Number of female subjects was minimum in group 3 
(PHT) (22.7%) and highest in group 4 (LEV) (66.7%). 
Subjects with generalized seizures were predominant 
in all monotherapy groups, except CBZ group having 
70.0 per cent subjects with focal seizure (Table I). 

 The demographic characteristics of groups based 
on conventional and new AEDs were comparable 
in terms of age, gender distribution, height, weight, 
body mass index, epilepsy duration and type of 
seizure distribution without any significant difference. 
However, control group had higher mean age (29.7±5.4 
yr) (P<0.05) and higher body weight (66.3±7.8 kg) 
(P<0.05) as compared to other groups. Mean ages in 
other groups were as: group A (conventional AEDs 
only) (25.5±9.0 yr), group B (newer AEDs only) 
(25.1±6.9 yr), and group C (conventional with newer 
AEDs) (25.7±8.4 yr). Mean body weights in other 
groups were as follows: group A (59.5±13.6 kg), group 
B (60.7±11.6 kg), and group C (60.6±11.6 kg).

Comparison of levetiracetam monotherapy with other 
groups: Body composition parameters followed a 
normal distribution. No significant difference was 
found between VPA and LEV groups except in LDM 
(as % of BW) (20.2±2.7 vs. 17.8±2.4 respectively, 
P<0.05). There were no significant differences between 
LEV group in comparison with CBZ, PHT and control 
groups (Table II). 

Comparison between monotherapy of conventional 
AED groups: The comparison among VPA, CBZ and 
PHT groups did not reveal any significant difference. 
There was a non-significant elevation of ECW (as % 
of BW) in VPA (27.0±7.2) than PHT group (23.4±2.4) 
(Table II). 

Comparison of control group with AED monotherapy 
groups: Control group subjects had higher BW 
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Table I. Demographic, clinical and treatment characteristics of patients on antiepileptic drugs (AEDs) monotherapy and control group

Patient characteristics Group 0
(Control)
(n=42)

Group 1
(VPA)
(n=16)

Group 2
(CBZ)
(n=20)

Group 3
(PHT)
(n=22)

Group 4
(LEV)
(n=12)

Drug treatment NA Valproic acid Carbamazepine Phenytoin Levetiracetam

Drug dose in mg/day NA 900 (200-1500) 600 (300-1800) 300 (100-350) 1500 (1000-3500)

Drug treatment 
duration in months

NA 36 (8-132) 51.5 (6-180.0) 27 (6-60) 10 (6-48)

Additional calcium and folic acid supplement, number of subjects- n (%)

Calcium supplement NA 4 (25.0) 2 (10.0) 4 (18.2) 0 (0)

Folic acid supplement NA 2 (12.5) 3 (15.0) 7 (31.8) 3 (25.0)

Demographics

Age (yr) 29.7 ± 5.4 24.1 ± 7.9 27.8 ± 9.9 24.9 ± 9.0 24.4 ± 6.0

Gender: Female/Male
(Female%)

22/20
(52.4)

6/10
(37.5)

8/12
(40.0)

5/17
(22.7)

8/4
(66.7)

Epilepsy duration (yr) NA 10.0 (0.66-23) 6.5 (0.5-22) 3.75 (0.5-14) 3.5 (0.66-8)

Type of seizure, number of subjects- n (%)

GTC*** NA 15 (93.8) 6 (30.0) 20 (90.9) 8 (66.7)

Focal*** NA 1 (6.2) 14 (70.0) 1 (4.5) 3 (25.0)

Absence NA 0 (0) 0 (0) 1 (4.5) 1 (8.3)

Values are expressed as mean ± SD, Median and range (minimum - maximum), or number of subjects - n (%). 
GTC, generalized tonic clonic seizure; VPA, valproic acid; CBZ, carbamazepine; PHT, phenytoin; LEV, levetiracetam
***P<0.001 (for AED treated groups, Kruskal Wallis)

Table II. Comparison of body composition among antiepileptic drugs monotherapy groups and control subjects

Body composition parameters Group 0
(Control)
(n=42)

Group 1
(VPA)
(n=16)

Group 2
(CBZ)
(n=20)

Group 3
(PHT)
(n=22)

Group 4
(LEV)
(n=12)

Height (cm) 166.5 ± 8.9 165.0 ± 8.6 163.4 ± 7.3 162.4 ± 9.4 159.3 ± 9.8

Body weight (BW) (kg) 66.3 ± 7.8 58.4 ± 17.9 61.4 ± 13.2 59.3 ± 10.7 58.7 ± 10.8

Body mass index (kg/m2) 23.9 ± 1.9 21.2 ± 5.1 22.9 ± 4.4 22.5 ± 3.8 23.1 ± 3.8

Fat mass in kg 21.5 ± 5.8 17.1 ± 10.0 20.6 ± 8.4 19.0 ± 6.9 19.9 ± 6.1

Fat mass (% of BW) 32.0 ± 5.9 27.5 ± 8.4 32.3 ± 7.9 31.3 ± 7.4 33.6 ± 5.5

Lean dry mass (% of BW) 17.9 ± 1.0 20.2 ± 2.7** 18.9 ± 2.4 19.0 ± 2.4 17.8 ± 2.4†

Total body water (% of BW) 49.9 ± 5.3 52.2 ± 6.0 48.7 ± 5.9 49.6 ± 5.6 48.5 ± 3.8

Intracellular water (% of BW) 26.9 ± 5.4 25.2 ± 5.8 25.1 ± 5.0 26.2 ± 5.6 24.9 ± 5.0

Extracellular water (% of BW) 23.0 ± 3.4 27.0 ± 7.2* 23.7 ± 3.7 23.4 ± 2.4 23.6 ± 3.5

Basal metabolic rate (kcal) 1503.1 ± 78.3 1507.9 ± 283.9 1498.0 ± 184.2 1505.9 ± 174.3 1446.0 ± 158.6

Values are expressed as mean ± SD. BW, body weight; VPA, valproic acid; CBZ, carbamazepine; PHT, phenytoin; LEV, levetiracetam
P*<0.05; **<0.01 compared to group 0; †P<0.05 compared to group 1
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(66.3±7.8 kg), height (166.5±8.9 cm) and BMI 
(23.9±1.9 kg/m2) compared to other groups, but the 
differences were not significant. VPA group showed 
significantly higher LDM and ECW (as % of BW) 
(20.2±2.7 and 27.0±7.2, respectively) than that of 
control group (17.9±1.0 and 23.0±3.4, respectively) 
(P<0.01 and <0.05, respectively). There was no 
significant difference in body composition parameters 
between control group and CBZ, PHT and LEV 
monotherapy groups (Table II). 

Body composition parameters: There was no significant 
difference in body composition parameters except for 
LDM. Overall difference was significant (P<0.01) for 
LDM (as % of BW) among Group A (conventional 
AEDs only) (19.4±2.5), group B (newer AEDs only) 
(17.7±2.5), group C (conventional with newer AEDs) 
(18.9±2.2) and control group (17.9±1.0). Post hoc 
test revealed significant difference (P<0.01) between 
control and group A (Table III).

Biochemical parameters in AED monotherapy groups: 
There was no significant difference among AEDs 
monotherapy groups and control group in the blood 
glucose level, liver and renal function tests, electrolytes 
level and lipid profile. There was apparently higher 
triglyceride level in the VPA group [median (range): 
(212 (79-564) mg/dl] as compared to LEV group 
(129.5 (54-301) mg/dl), though the difference was not 
significant (Table IV).

Biochemical parameters in groups with conventional 
and new AEDs: The comparison between group A 

(conventional AEDs only), group B (newer AEDs only) 
and group C (conventional with newer AEDs) with 
respect to biochemical parameters did not reveal any 
significant difference, except LDL-C and triglyceride 
level. Overall difference (P<0.05) in LDL-C was due 
to higher level in group B (131.6±36.4 mg/dl), than 
control (112.9±20.9 mg/dl), group C (113.4±24.3 mg/
dl) and group A (122.5±29.3 mg/dl). But post hoc test 
did not reveal any significant difference. Similarly, 
overall difference in triglyceride level (P<0.05) was 
due to higher level in group C [median (range): 188.5 
(68-581) mg/dl] and group B [175 (54-565) mg/dl] 
than control [140 (54-240) mg/dl] and group A [166 
(79-564) mg/dl]. Post hoc test revealed significant 
difference (P<0.01) between control and group C.

Discussion

 Body composition evaluation has important 
contribution in medical management, especially in 
chronic diseases with long term treatment. It reduces 
the negative impact of malnutrition on the clinical 
outcome and quality of life, thereby increasing the 
overall medico-economic benefits16. Weight gain is 
a frequently occurring side effect of VPA, the real 
incidence and magnitude of which is unknown4,5,17-19. 
The present study having a limited sample size could 
not find any difference in body weight among AED 
treatment groups. In a study in 427 Indian women on 
different AEDs, it was found that 50 per cent subjects 
on VPA had weight gain5. Torrent et al18 have shown 
that VPA but not CBZ and LTG causes weight gain. 

Table III. Body composition analysis of subjects on conventional and new AEDs
Body composition parameters Group 0

(Control)
(n=42)

Group A
(Conventional drugs: 

VPA, CBZ, PHT) (n=60)

Group B
(New drugs: LEV, 
LTG, CLB) (n=15)

Group C
(Conventional + New) 

(n=34)
Height (cm) 166.5 ± 8.9 163.2 ± 8.7 160.0 ± 9.6 163.0 ± 8.4
Body weight (BW) (kg) 66.3 ± 7.8 59.5 ± 13.6 60.7 ± 11.6 60.6 ± 11.6
Body mass index (kg/m2) 23.9 ± 1.9 22.2 ± 4.3 23.7 ± 4.3 22.8 ± 4.0
Fat mass in kg 21.5 ± 5.8 18.9 ± 8.2 21.0 ± 7.2 19.0 ± 6.7
Fat mass (% of BW) 32.0 ± 5.9 30.6 ± 7.9 34.0 ± 6.9 30.8 ± 6.9
Lean dry mass (% of BW)** 17.9 ± 1.0 19.4 ± 2.5† 17.7 ± 2.5 18.9 ± 2.2
Total body water (% of BW) 49.9 ± 5.3 50.0 ± 5.8 48.2 ± 4.9 50.2 ± 5.4
Intracellular water (% of BW) 26.9 ± 5.4 25.5 ± 5.3 25.0 ± 5.2 26.7 ± 4.2
Extracellular water (% of BW) 23.0 ± 3.4 24.5 ± 4.7 23.2 ± 3.3 23.5 ± 3.3

Basal metabolic rate (kcal) 1503.1 ± 78.3 1500.9 ± 209.2 1477.5 ± 177.9 1515.8 ± 174.3

Values are expressed as mean ± SD. BW, body weight; VPA, valproic acid; CBZ, carbamazepine; PHT, phenytoin; LEV, levetiracetam; 
LTG, lamotrigine; CLB, clobazam. **P<0.01 (Groups A, B, C vs group 0; †P<0.01 (group A vs group 0, post hoc test)
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Table IV. Laboratory investigation parameters among AED monotherapy groups
Laboratory investigation
parameters

Group 0
(Control)
(n=42)

Group 1
(VPA)
(n=16)

Group 2
(CBZ)
(n=20)

Group 3
(PHT)
(n=22)

Group 4
(LEV)
(n=12)

Blood glucose (mg/dl) 87.8 ± 8.4 91.7 ± 18.7 89.5 ± 9.1 97.7 ± 24.6 91.2 ± 11.7
Liver function tests
Total bilirubin (mg/dl) 0.84 ± 0.28 0.92 ± 0.38 0.84 ± 0.28 0.80 ± 0.18 0.77 ± 0.30
Total protein (g/dl) 7.86 ± 0.38 8.00 ± 0.53 7.85 ± 0.26 7.79 ± 0.52 7.86 ± 0.48
Albumin (g/dl) 4.57 ± 0.46 4.61 ± 0.70 4.64 ± 0.30 4.66 ± 0.59 4.49 ± 0.65
Globulin (g/dl) 3.26 ± 0.42 3.32 ± 0.63 3.21 ± 0.36 3.12 ± 0.35 3.29 ± 0.40
AST (IU) 30.9 ± 11.7 31.5 ± 13.0 30.2 ± 8.0 27.3 ± 7.9 31.7 ± 11.0
ALT (IU) 28.4 ± 10.3 27.8 ± 10.8 28.3 ± 8.8 27.7 ± 8.9 30.7 ± 12.9
ALP (IU) 107.9 ± 24.2 110.0 ± 29.3 120.8 ± 29.5 107.1 ± 25.5 105.9 ± 25.0
Renal function tests
Urea (mg/dl) 25.2 ± 7.5 26.6 ± 8.9 25.7 ± 5.3 25.3 ± 7.4 28.4 ± 9.1
Creatinine (mg/dl) 0.89 ± 0.19 0.94 ± 0.16 0.91 ± 0.14 0.89 ± 0.21 1.01 ± 0.21
Uric acid (mg/dl) 5.79 ± 1.14 5.70 ± 0.98 5.88 ± 1.03 6.19 ± 0.91 5.84 ± 1.00
Lipid profile
Cholesterol (mg/dl) 164.6 ± 31.0 175.7 ± 39.5 173.3 ± 53.6 183.4 ± 47.2 175.2 ± 33.7
LDL-C (mg/dl) 112.9 ± 20.9 117.1 ± 20.6 125.5 ± 36.0 122.5 ± 28.8 126.2 ± 30.4
HDL-C (mg/dl) 41.2 ± 6.7 39.7 ± 5.0 40.8 ± 8.1 40.8 ± 7.0 43.7 ± 7.3
VLDL-C (mg/dl) 32.3 ± 11.5 40.8 ± 18.1 36.3 ± 16.6 38.6 ± 17.6 32.0 ± 15.5
LDL-C/HDL-C 2.89 ± 0.60 2.96 ± 0.38 3.14 ± 1.05 3.05 ± 0.82 2.94 ± 0.75
TG (mg/dl) 140 (54-240) 212 (79-564) 165.5 (85-440) 160 (85-471) 129.5 (54-301)
Electrolytes level
Na+ (meq/l) 140.1 ± 2.7 140.3 ± 3.7 140.9 ± 2.6 139.8 ± 2.3 140.0 ± 3.7
K+ (meq/l) 4.03 ± 0.29 4.13 ± 0.42 4.02 ± 0.21 4.01 ± 0.23 4.07 ± 0.40
Ca++ (mg/dl) 9.66 ± 0.58 9.78 ± 0.52 9.72 ± 0.35 9.71 ± 0.51 9.78 ± 0.69
PO4

--- (mg/dl) 3.98 ± 0.49 3.97 ± 0.51 4.07 ± 0.51 3.93 ± 0.48 3.83 ± 0.47
Values are expressed as mean ± SD. or Median and range (minimum - maximum), VPA, valproic acid; CBZ, carbamazepine; PHT, 
phenytoin; LEV, levetiracetam; TG, triglyceride; LDL-C, low density lipoprotein cholesterol; VLDL, very low density lipoprotein; 
HDL, high density lipoprotein; AST, aspartate aminotransferase; ALT, alkaline phosphatase; ALP, alanine transaminase

However, there are some studies with contradictory 
results where weight gains were similar in both VPA 
and placebo group17,20. Espinosa et al21 reported 
significant weight gain with CBZ treatment rather than 
with VPA treatment in similar socio-economic group. 
Unfortunately, definite predictors of weight gain due to 
VPA therapy have not yet been identified, and this has 
been ascribed to leptin activation and insulin resistance, 
thereby increasing body fat mass and weight19. Some 
studies have reported weight neutral effect of CBZ5,22, 
while others suggested an increase in body weight21. 
There are not many studies regarding the effect of 

LEV on body weight, most have shown it as weight 
neutral3,22 and a few studies have shown that it causes 
weight reduction23,24. 

 In this study, all the study groups had mean BMI 
within the normal range, i.e. below 25 kg/m2 and there 
was no significant difference. Previous studies5,15,25 
have reported increase in BMI in VPA treated subjects 
in a range of 2 to 4 kg/m2, however, de Vries et al26 
have reported no increase in BMI after VPA treatment. 
There are previous studies demonstrating neutral effect 
of CBZ4,10,19, PHT5,15 and LTG4,19. However, some 
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studies reported that women on CBZ and LTG had a 
greater BMI when compared with the control group15,27. 

 In this study, body FM analysis did not reveal any 
significant difference between LEV group compared 
to CBZ, PHT and control groups. However, VPA 
group had lower FM than LEV group, which could be 
probably explained by the lower percentage of female 
subjects (37.5%) in VPA group compared to LEV 
group (66.7%). 

 One of the explanation for body composition 
parameter deviation in VPA group in our study may 
be that VPA group patients had comparatively lower 
mean body weight, BMI and FM than those in the 
other groups, though the difference was not significant. 
The low percentage of FM in the VPA group may lead 
to high percentage of FFM in body, which can lead 
to high percentage of LDM and ECW. According to 
literature ECW occupies approximately 25 per cent of 
the total body mass28. A 40 per cent increase in ECW 
would result in only a ten per cent increase in TBW, 
which could be of considerable clinical importance, 
because excessive fluid retention in the extracellular 
space is known to cause increased morbidity in acutely 
ill patients28. However, in this study, VPA and PHT 
groups had mean ECW close to the reference range, 
and the apparent difference between them may not be 
clinically relevant.

 In our study, lipid profile estimation among the 
monotherapy groups did not reveal any significant 
difference. Only triglyceride level was high in the VPA 
monotherapy group and in subjects on combination of 
conventional and newer AEDs. Further studies need to 
be done to find out the exact mechanism. 

 In conclusion, the results of this study showed no 
significant differences in body weight, BMI in any of 
the study groups. Body composition parameters did 
not differ significantly among new AEDs like LEV, 
conventional AEDs like CBZ and PHT and control 
group. However, VPA group showed significant 
alteration in body composition, i.e. low percentage 
of fat mass and high LDM than LEV group; more 
ECW as compared to PHT group; and more LDM 
and ECW as compared to control group. Lipid profile 
derangement (increased triglyceride) was evident in 
the combined conventional and new AEDs treated 
groups and VPA monotherapy group. These alterations 
in body composition with valproic acid in contrast to 
other AEDs could affect treatment response in epilepsy 
especially in subjects with already altered body 

composition status like obese and thin frail patients. 
The cross-sectional nature of the study and limited 
sample size preclude definite conclusion and requires 
larger prospective studies.
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