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INTRODUCTION

ABSTRACT

Background: Epilepsy is a common chronic neurological disorder that often
requires the prolonged use of antiepileptic drugs (AEDs). Certain enzyme-
inducing AEDs, such as phenytoin and carbamazepine, can disrupt vitamin D
metabolism, increasing the risk of vitamin D deficiency and related bone
disorders, particularly in the paediatric populations. Aim: To assess the
association between AED use and serum 25-hydroxyvitamin D levels in
paediatric epilepsy patients.

Materials and Methods: A case-control study was conducted over 18 months
at a tertiary care hospital involving 142 children aged <12 years. The study
included 71 children with epilepsy on AED therapy for at least six months and
71 age-matched healthy controls without a history of seizures. Serum levels of
25-hydroxyvitamin D, calcium, phosphorus, and alkaline phosphatase were
measured. Subgroup analyses were performed between the monotherapy and
polytherapy.

Results: The control group had a male predominance (85%), whereas females
predominated in the case group (61%). Children on AEDs had significantly
lower serum vitamin D3 levels (18.49+6.48ng/mL) than controls
(22.18+6.98 ng/mL; p=0.001) and significantly higher alkaline phosphatase
levels (p=0.047). No significant differences were observed in calcium and
phosphorus levels between the monotherapy and polytherapy subgroups. A
positive correlation was observed between vitamin D3 and calcium (r=0.279,
p=0.018).

Conclusion: AED therapy is associated with reduced serum vitamin D levels in
children, indicating the need for routine monitoring and potential
supplementation to prevent deficiency-related complications.

Keywords: Epilepsy, Antiepileptic drugs, Vitamin D deficiency, Paediatric,
Bone metabolism, Serum 25-hydroxyvitamin D.

seizures. The AEDs commonly wused are
carbamazepine (CBZ), Phenytoin, Phenobarbitone
(PB), sodium  valproate, clobazam, and

Epilepsy, a disease of the nervous system that affects
all ages, is the most prevalent non-communicable
disease worldwide.[Vl It is a chronic condition with
recurrent seizures triggered from within the brain,
which occur in the absence of a metabolic-toxic
disease.?! The prevalence of epilepsy ranges from 4
to 10 per 1000 population.®) Antiepileptic drugs
(AEDs) are used to prevent the recurrence of

levetiracetam.[! At a given time, approximately 1%
of the population is on long-term and sometimes
lifelong therapy with AEDs and is therefore exposed
to the potential undesirable metabolic side effects of
these drugs. The side effects involve changes in
homocysteine, lipoproteins, and vitamin D
metabolism.!
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As multiple health outcomes depend on adequate
vitamin D status, the effects of AEDs on vitamin D
homeostasis in children are of considerable value.
Vitamin D is essential for proper bone growth and
development in children. The type, dosage, and
duration of AED treatment influence the extent of
drug-induced osteopathy.[® Phenytoin,
phenobarbital, and carbamazepine have been
investigated for their influence on vitamin D
metabolism. The most common theory is that AEDs
induce cytochrome P450 enzymes in the liver and
cause increased conversion of vitamin D to inactive
metabolites.

Inactive vitamin D results in decreased absorption of
calcium in the intestines, leading to hypocalcaemia,
an increase in parathyroid hormone in circulation,
and an increase in bone turnover.l’! This, in turn,
causes mineral resorption from the bone to maintain
calcium within the normal range for vital functions.®
These biochemical alterations may increase the risk
of developing rickets, typically emerging within three
months of initiating antiepileptic monotherapy.
Childhood epilepsy is under-resourced and under-
treated, with a large treatment gap in India.l’’ This
concern is particularly relevant in India, where
nutritional deficiencies are prevalent and epilepsy
treatment often involves long-term monotherapy or
polytherapy. Therefore, this study aimed to
investigate the association between serum 25-
hydroxyvitamin D levels and its deficiency in
children with epilepsy.

MATERIALS AND METHODS

This case-control study was conducted on 142
paediatric patients admitted to the Paediatric
Intensive Care Unit (PICU), paediatric ward, or
outpatient department at Mahatma Gandhi
Government Memorial Hospital attached to K.A.P.
Viswanatham  Government Medical College
Hospital, Tiruchirapalli, for 18 months, from
February 2018 to July 2019. The study was approved
by the Institutional Ethics Committee
(I.LE.C.N0.19/2018) and informed consent was
obtained before initiation of the study.

Inclusion criteria

This study included paediatric patients < 12 years of
age who were admitted for the treatment of epilepsy
and were on AED treatment for a minimum of 6
months.

Exclusion criteria

Paediatric patients on AEDs, taking vitamin D
supplements, suffering from other systemic diseases
or neurological deficits while taking vitamin D, with
metabolic bone disease, renal and hepatic
impairments, endocrine disorders, or those already on
vitamin D supplements, and children with epilepsy
who had been seizure-free and off medication for
three or more years were excluded.

Methods

Paediatric patients were categorised as the control
group (n=71) which included healthy participants
without any history of seizures, rickets, or other bone-
related disorders. The case or study group (n=71)
included paediatric patients with epilepsy who were
on AEDs. The patients were assessed for their
vitamin D levels, and peripheral venous blood (2 mL)
was collected. The patients’ charts were
systematically reviewed, and vitamin D levels and
risk factors were evaluated. The levels of calcium,
phosphorus, and alkaline phosphatase and the date of
blood sampling were recorded. Children’s age and
gender, body mass index, underlying disease, type of
anticonvulsant, and duration of anticonvulsant use
were also recorded.

Statistical analysis

Data were presented as mean, standard deviation,
frequency and percentage. Continuous variables were
compared using the independent sample t-test. The
correlation between continuous variables was
assessed using Pearson’s  correlation  test.
Significance was defined as p <0.05 using a two-
tailed test. Data analysis was performed using IBM
SPSS version 20.0.

RESULTS

Patients in the control group had a higher mean age
(7.44+3.45 years) than those in the case group
(6.23+3.14 years), showing a significant difference
(p=0.03). Similarly, the mean weight was higher in
the control group (21.61+£14.24 kg) than in the case
group (17.13+£7.12 kg), with a significant difference
(p=0.019). There were no significant differences in
height and BMI between the groups. Male children
were significantly more prevalent in the control group
(85%) than in the case group (39%), whereas female
children predominated in the case group (61%)
compared to the control group (15%), and the
difference was significant (p < 0.001) [Table 1].

Table 1: Comparison of demographics between the groups.

Mean + S.D P value
Control Case
Age 7.44+3.45 6.23+3.14 0.03
Height (in cm) 112.06+26.07 106.28+20.46 0.144
Weight (kg) 21.61+14.24 17.13£7.12 0.019
BMI 14.9242.46 14.79+3.01 0.781
Gender (%) Male 60(85%) 28(39%) <0.001
Female 11(15%) 43(61%)
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There was no significant difference in the mean
serum calcium and phosphorus levels between the
two groups (p>0.05). The mean alkaline phosphatase
levels were significantly higher in the case group
(163.88+68.58 U/L) than in the control group

(142.54+58.02 U/L) (p=0.047). Serum vitamin D3
levels were significantly lower in the case group
(18.49+6.48 ng/mL) than in the control group
(22.18+6.98 ng/mL) (p=0.001) [Table 2].

Table 2: Comparison of biochemical parameters between the groups

Mean = S.D. P value
Control Case
Serum calcium 8.59+0.55 8.42+0.51 0.053
Serum phosphorus 3.85+0.40 3.94+0.31 0.121
Alkaline phosphatase 142.54+58.02 163.88+68.58 0.047
Serum vitamin D3 22.18+6.98 18.49+6.48 0.001
No significant differences were observed between alkaline phosphatase (171.03 +£74.85 Vvs.

children receiving monotherapy and those receiving
polytherapy in terms of serum calcium (8.44+0.53
vs. 8.40 +0.50 mg/dL; p = 0.732), serum phosphorus
(3.98+£0.30 vs. 391+0.32mg/dL; p = 0.311),

156.53 +£61.69 U/L; p=0.377), or serum vitamin D3
levels (19.01+6.54 vs. 17.96+6.46ng/mL; p =
0.499) [Table 3].

Table 3: Comparison of biochemical parameters between monotherapy and polytherapy

Mean + S.D. P value
Monotherapy Polytherapy
Serum calcium 8.44+0.53 8.40+0.50 0.732
Serum phosphorus 3.98+0.30 3.91+0.32 0.311
Alkaline phosphatase 171.03+74.85 156.53+61.69 0.377
Serum vitamin D3 19.01+6.54 17.96+6.46 0.499
Serum vitamin D3 levels were significantly D3 and serum phosphorus (r = -0.131, p=0.276),

positively correlated with serum calcium levels (r =

alkaline phosphatase (r = -0.087, p=0.472), or the

0.279, p=0.018). However, no significant duration of anticonvulsant therapy (r = 0.083,
correlations were observed between serum vitamin p=0.492) [Table 4 and Figures 1-4].
Table 4: Correlation of vitamin D3 with other biochemical parameters and duration of anticonvulsant therapy
Vitamin D3
r value P value
Serum calcium 0.279 0.018
Serum phosphorus -0.131 0.276
Alkaline phosphatase -0.087 0.472
Duration of anticonvulsant 0.083 0.492
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Figure 3: Correlation between alkaline phosphatase
and vitamin D3
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Figure 4: Correlation between the duration of
anticonvulsant therapy and vitamin D3

DISCUSSION

This study aimed to assess the impact of antiepileptic
drug therapy on serum 25-hydroxyvitamin D levels
in children aged < 12 years. There was no difference
in 25(OH)D3 levels according to sex, seizure type, or
between patients receiving mono- and polytherapy.
Patients in the control group had a significantly
higher mean age and weight than those in the case
group.

The mean alkaline phosphatase levels were
significantly higher in the case group than those in
the control group. Serum vitamin D3 levels were
significantly lower in the case group than in the
control group. Serum vitamin D3 showed a
significant positive correlation with serum calcium,
and there was no significant correlation between

serum vitamin D3 and serum phosphorus, alkaline
phosphatase, or duration of anticonvulsant therapy.
Fong et al. found that Indian ethnicity, immobility
and polytherapy with AEDs were significant risk
factors for low vitamin D levels in children with
epilepsy.l!” Seth et al. found that 83% of non-
ambulant children with cerebral palsy on AEDs were
vitamin D deficient.'!] Sreedharan et al. found that
significant risk of vitamin D deficiency in ambulant
children with epilepsy on monotherapy with CBZ or
VPA.I2 Nivedita Patil et al. found that the risk of
vitamin D deficiency increased, as the duration of
AED usage increased.[!?!

A prospective case-controlled study by Chaudhary et
al. reported similar findings, as the prevalence of 25-
hydroxyvitamin D deficiency was significantly
higher among cases (45%) than among controls
(24%). The mean alkaline phosphatase level was
significantly higher, and the mean serum calcium
level was significantly lower (8.3£1.5) in the cases.
In contrast, they found a significant association with
a longer duration of AED use (p<0.0001).0'1 A
Prospective cohort study with cross-sectional
comparison by He et al. reported that there was a
significant decrease in 25(OH)D3 in epileptic
children compared to controls.!'?]

Similarly, Rafiq et al. reported that 32.4% of children
on AEDs had vitamin D deficiency (<20 ng/dL) vs.
5.9% in controls (p=0.006).') Abd El-Gaffar et al.
also reported that 53.3% of children on AEDs had
vitamin D deficiency vs. 2.2% in controls.' A
prospective case-control study by Saket et al. found a
mean age of 5.72+2.9 years (cases) and 5.64+2.9
years (controls), with male predominance observed in
the control group. The mean Ca and P were
comparable across the groups (p > 0.05); however,
the mean vitamin D3 level was lower in the case
group compared to the control group with a
significant difference (p=0.040).[8]

These results highlight a consistent reduction in
vitamin D levels among children receiving
antiepileptic therapy, regardless of the regimen,
reinforcing the need for routine monitoring in clinical
practice.

Limitations

The relatively small sample size limits
generalisability, and 25(OH)D3 levels were not
measured before the use of anticonvulsants. Serum
parathyroid hormone, urine calcium, and urine
phosphate levels were not measured. We also do not
routinely screen children with epilepsy using dual-
energy X-ray absorptiometry scans to evaluate bone
mineral density, which means we cannot comment on
the potential impact of our children's low vitamin D
levels on their bone mineralisation.

CONCLUSION

Our study showed that serum (25[OH]D) levels were
significantly lower in patients with epilepsy than in
healthy controls. The possibility of vitamin D
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deficiency in children taking anticonvulsants should
be considered in clinical practice. Increased attention
from both paediatric neurologists and primary care
physicians to vitamin D status and bone health among
children with epilepsy is warranted. Routine
screening for vitamin D levels and consideration of
prophylactic supplementation may benefit the long-
term management of paediatric epilepsy. Further
examination of the impact of vitamin D
supplementation on bone health in this population is
needed.
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