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AbstractObjectives: To compare serum vitamin D levels of
paediatric epilepsy patients treated with valproic
acid or levetiracetam monotherapy with those of age
and sex matched controls.

Conclusion: Sodium valproate and levetiracetam
monotherapy were significantly associated with
hypovitaminosis D. Duration of valproate therapy
had a negative correlation with the serum vitamin D
level.

Method: An analytical, cross-sectional study was
carried out in a tertiary care hospital in eastern India.
Sixty children aged 2-12 years with idiopathic
epilepsy, on either sodium valproate or
levetiracetam monotherapy for 6 months or more
were included in this study and 30 age and sex
matched healthy children were taken as controls.
Children having calcium or vitamin D
supplementation, children on two or more
antiepileptic drugs and children on any chronic
medication which can affect bone metabolism were
excluded from this study. Serum 25-hydroxy
vitamin D concentrations of >20 ng/ml was taken as
vitamin D sufficiency, from 12-20 ng/ml as vitamin
D insufficiency and <12 ng/ml as vitamin D
deficiency.
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Introduction
Epilepsy is a common neurological disorder in
children requiring long-term anticonvulsant
therapy1. Long-term anticonvulsant therapy is
associated with an increased incidence of vitamin D
deficiency (VDD)2,3. Initial studies reported
association of VDD with mainly enzyme inducing
antiepileptic drugs (EIAEDs)4,5. However, recent
studies have found no difference between EIAEDs
and non-EIAEDs in their action on 25-hydroxy
vitamin D status6. Now the preferred choice is
levetiracetam or valproic acid7. Recently studies
have been done to find the relationship between
valproic acid therapy and serum vitamin D in the
adult population8,9. Very few studies have
investigated the effects of levetiracetam on serum
vitamin D. There is paucity of data regarding
hypovitaminosis D in children on valproate or
levetiracetam monotherapy in Eastern India.

Results: Of the 60 patients included in the study 42
(70%) were males and 18 (30%) were females.
Among the 30 control 8 (60%) were males and 12
(40%) were females. Patients receiving sodium
valproate and levetiracetam therapy had mean serum
25-hydroxy vitamin D levels of 15.54±10.05 ng/ml
and 14.54±8.68 ng/ml respectively. Among
controls, mean serum 25-hydroxy vitamin D level
was 21.09±4.79 ng/ml. Sodium valproate group (p <
0.001) and levetiracetam group (p=0.003) had
significantly lower serum 25-hydroxy vitamin D
levels than the control group.
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Objectives
To compare serum vitamin D levels of paediatric
epilepsy patients treated with valproic acid or
levetiracetam monotherapy with those of age and
sex matched controls.
Method
An analytical, cross-sectional study was carried out
from 1st May 2019 to 30th April 2020 in a tertiary
care super speciality East Indian hospital.
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Sixty children aged 2-12 years with idiopathic
epilepsy, 30 on sodium valproate monotherapy and
30 on levetiracetam monotherapy for 6 months or
more were included in the study and 30 age and sex
matched healthy children attending the outpatient
department due to any other illness were taken as
controls.
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drugs, children on chronic medication that could
affect bone metabolism and children having any
chronic disease or having clinical evidence of rickets
were excluded from the study.

structured, pre-validated questionnaire. Serum 25hydroxy vitamin D was measured by the
nephelometric method. Serum 25-hydroxy vitamin
D concentration >20 ng/ml was taken as vitamin D
sufficiency, from 12-20 ng/ml as vitamin D
insufficiency and <12 ng/ml as VDD10.

Consecutive sampling was used. Sample size was
calculated bases on the formula:

Ethical issues: Approval for the study was obtained
from the Ethical Review Committee of the Institute
of Postgraduate Medical Education and Research,
Kolkata, India (No. IPGME&R/IEC/2019/074 dated
04.02.2019). Informed written consent was obtained
from the parents of the participating children and
assent from the children aged more than 7 years,
prior to commencement of the study.

{z 2 ×p (1-p)}/d2
1 + [{z2 ×p (1-p)}/d2 ]-1
N
Now putting z (value of standard normal
distribution) = 1.96
P (proportion in infinity population) = 0.80
d (absolute precision) =0.04
N (Average number of seizure patient admitted in
our hospital per year) = 100
We got sample size of 80 (approx.)
Sample size =

Statistical analysis: Data were collected and
recorded on Microsoft Excel data sheets.
Categorical variables were expressed as frequencies
and percentages and compared across groups using
Pearson’s Chi Square test and Fisher's Exact Test.
Continuous variables were expressed as mean,
median and standard deviation and compared across
groups using Mann-Whitney U test. Statistical
software SPSS version 20 was used for the analysis.
p< 0.05 was considered significant.

Although the calculated sample size of cases was 80,
this could not be achieved due to the COVID-19
pandemic.
Demographic data including age, gender, weight,
height, body mass index (BMI), antiepileptic drugs,
duration of epilepsy, seizure frequency and duration
of antiepileptic therapy were collected. Serum
protein, serum calcium and serum alkaline
phosphatase (ALP) were assessed in addition to
serum 25-hydroxy vitamin D levels as
hypovitaminosis D can impact levels of serum
calcium and ALP and malnourished children might
have low serum proteins which can be a confounder
of this study. Data were collected by filling the pre-

Results

Table 1 shows the demographic and laboratory
features of cases and controls.
Table 2 is a comparative study of serum 25-hydroxy
vitamin D level with anticonvulsants.

Table 1: Demographic and laboratory features of cases and controls
Variable
Cases (n=60)
Controls (n=30)
Age (months) - n (%)
24-35
12 (20.0)
03 (10.0)
36-47
09 (15.0)
05 (16.6)
48-59
08 (13.3)
05 (16.6)
60 and over
31 (51.7)
17 (56.6)
Sex - n (%)
Male
42 (70.0)
18 (60.0)
Female
18 (30.0)
12 (40.0)
Socio-economic status (modified Kuppuswamy scale)
Upper-Lower
22 (37.0)
08 (27.0)
Lower
38 (63.0)
22 (73.0)
Serum albumin (g/dL) Mean ± SD
3.73±0.61
3.67±0.69
Serum protein (g/dL) Mean ± SD
6.39±0.62
6.20±0.67
Serum calcium (mg/dL) Mean ± SD
7.95±1.55
8.64±0.70
Serum alkaline phosphatase (IU/L) Mean ± SD
165.51±91.88
171.73±71.50
Serum 25-hydroxy vitamin D3 - n (%)
Sufficient
15 (25.0)
15 (50.0)
Insufficient
23 (38.3)
15 (50%)
Deficient
22 (36.7)
0 (0)
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p-value

0.686

0.343

0.342
0.648
0.143
0.086
0.473
0.0004
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Table 2: Comparative study of serum 25-hydroxy vitamin D level with anticonvulsants
Serum 25-Hydroxy vitamin D level (ng/mL)
Sodium valproate group (n=27)
Mean ± SD
Median
15.54 ± 10.45
15.90
Control group (n=30)
21.09 ± 4.79
20.10
p-value
<0.001
Serum 25-Hydroxy vitamin D level (ng/mL)
Levetiracetam group (n=33)
Mean ± SD
Median
14.54 ± 8.68
14.16
Control group (n=30)
21.09 ± 4.79
20.10
p-value
0.003
Average doses of sodium valproate and
levetiracetam used in this study were 26.67±8.44
mg/kg/day
and
37.73±15.62
mg/kg/day
respectively. Mean duration of sodium valproate
therapy was 18.48 months and mean duration of
levetiracetam therapy was 20.70 months.

serum 25-hydroxy vitamin D level. Significant
negative correlation was found between duration of
sodium valproate use and serum 25-hydroxy vitamin
D level with a p value of 0.002, but no significant
correlation was found between duration of
levetiracetam therapy and serum 25-hydroxy
vitamin D level.

Table 3 shows the correlation between duration of
sodium valproate and levetiracetam therapy with
Table 3: Correlation between duration of sodium valproate and levetiracetam therapy with serum 25-hydroxy
vitamin D level
Drug used
Serum hydroxy vitamin D
(ng/ml)
Correlation coefficient
-0.569
Sodium
Spearman's
Duration of
valproate
rho coefficient drug therapy p Value
0.002
Correlation coefficient
-0.310
Spearman's
Duration of
Levetiracetam
rho coefficient drug therapy p Value
0.079
Table 4 shows the correlation between serum 25hydroxy vitamin D level and dose of anticonvulsants
used. No correlation was found between dose of

anticonvulsant used and the serum 25-hydroxy
vitamin D level.

Table 4: Correlation between serum 25-hydroxy vitamin D level and dose of anticonvulsants used
Drugs used
Serum hydroxy vitamin D
(ng/ml)
-0.339
Sodium
Spearman's
dose of drug Correlation coefficient
valproate
rho coefficient
(mg/kg)
p Value
0.083
-0.156
Spearman's
dose of drug Correlation coefficient
Levetiracetam
rho coefficient
(mg/kg)
p Value
0.386
Also, no statistically significant correlation was
found between serum calcium and serum alkaline

phosphatase level in relation to serum 25-hydroxy
vitamin D level (Table 5).

Table 5: Correlation between serum Ca and serum ALP levels in relation to serum 25-OH vitamin D level
Serum 25-hydroxy vitamin D3 (ng/mL)
Alkaline phosphatase (IU/L)
Serum calcium (mg/dL)
Q1
115.0
7.90
Deficient
Median
133.0
8.30
Q3
178.3
9.45
Q1
105.0
6.70
Insufficient
Median
167.0
8.30
Q3
242.0
9.30
Q1
128.0
6.50
Sufficient
Median
147.0
7.80
Q3
151.0
8.90
p-value
0.463
0.310
Ca: Calcium, ALP: Alkaline phosphatase, Q1: first quartile, Q3: third quartile, OH: hydroxy
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Strengths of our study were strict selection criteria,
exclusion of bedridden children and exclusion of
children on more than one AED so that changes in
various parameters could be attributed to the drugs
themselves. Limitations in the study included nonmeasurement of vitamin D levels prior to starting
sodium valproate / levetiracetam therapy so that we
cannot definitely attribute the levels to antiepileptic
drugs alone, the small sample size and the short
minimum duration (6 months) for which
anticonvulsants were taken.

DiscussionIn our study a significantly high number of children
on antiepileptic drugs (AEDs) had hypovitaminosis
D in comparison to controls. All children had
idiopathic epilepsy and were receiving either
valproate or levetiracetam monotherapy. We tried to
ensure that both the AED group and the control
group were similar to avoid confounding factors. In
this study among the total 60 cases, 75% had low
levels of serum 25-hydroxy vitamin D, 36.7%
having deficient levels and 38.3% having
insufficient levels, whereas among the total 30
controls 50% had insufficient levels of serum 25hydroxy vitamin D. Studies by Sreedharan M, et al11
and Abdullah AT et al12 in paediatric patients
showed similar results.

Conclusions
Sodium valproate and levetiracetam monotherapy
were significantly associated with hypovitaminosis
D. Duration of valproate therapy had a negative
correlation with the vitamin D level.
.
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