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Abstract

Background: The potential risk factors for vitamin D deficiency in children with epilepsy, particularly those receiving

antiseizure medications (ASMs), remain unclear.

Objectives: This study aimed to evaluate the determinants of 25-hydroxyvitamin D insufficiency in pediatric epileptic patients

treated with ASMs.

Methods: This cross-sectional analytical study assessed the prevalence and predictive factors of vitamin D deficiency in 45

children aged 1 to 14 years with epilepsy who were treated with ASMs between 2020 and 2021. Serum vitamin D levels were

measured using the chemiluminescence method. Levels below 30 ng/mL were defined as insufficient.

Results: Forty-five epileptic children with a mean age of 6.31 ± 3.97 years were included in the study. The mean serum vitamin D

level was 24.18 ng/mL, and 26 (57.7%) were identified as having vitamin D insufficiency. Children with insufficient levels were

significantly older (P = 0.002) and had received ASMs for a longer duration (P = 0.034). Age was the only significant determinant

of vitamin D insufficiency. Receiver operating characteristic (ROC) analysis showed that age effectively predicted vitamin D

deficiency with an area under the curve (AUC) of 0.754.

Conclusions: This study highlights a high prevalence of vitamin D insufficiency among epileptic children treated with ASMs,

particularly in older age groups. Regular monitoring of serum vitamin D levels, early diagnosis, timely treatment, and

prophylactic supplementation are recommended to prevent complications.
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1. Background

Epilepsy, defined as recurrent seizures, is among the

most common neurological disorders in children under

15 years of age, affecting approximately 11 million

children worldwide (1-3). It significantly contributes to

childhood morbidity and mortality and is associated

with various complications, including

neurodevelopmental, neurobiological, psychological,

and behavioral issues. The etiology is multifactorial,

encompassing genetic, immunologic, infectious,

metabolic, and structural factors (3). Although dietary

or surgical treatments may be used in some cases,

antiseizure medications (ASMs) are the mainstay of

therapy (3-5). Long-term use of ASMs requires careful

monitoring due to potential adverse effects.

Childhood is a critical period for bone metabolism

and mineralization. Vitamin D deficiency is a

substantial health concern in the pediatric population

(5). One of the significant side effects of ASMs is vitamin
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D deficiency, which reduces bone mineral density (BMD)

and increases the risk of fractures (6). Children with

epilepsy are already at increased risk for falls and

fractures (6). Studies show the frequency of falls and

fractures in patients using ASMs is 2 - 6 times higher

than in the general population (6, 7). Contributing

factors include seizure-related falls, postural instability

due to ASMs, and their negative impact on bone and

vitamin D metabolism. Hypovitaminosis D is common

in this group, leading to muscle weakness, falls, and

fractures (7, 8).

Vitamin D is a fat-soluble vitamin essential for

calcium and phosphorus metabolism. In the brain, it

regulates cell production and differentiation, synaptic

transmission, and immune function (3). ASMs

significantly impact bone health (6-8). They are

generally classified into enzyme-inducing drugs

including carbamazepine, phenytoin, and topiramate,

which accelerate hepatic vitamin D metabolism, and

non-inducing drugs including clonazepam,

levetiracetam, valproate, and zonisamide. Enzyme

inducers exert greater effects on BMD (9, 10). Non-

inducers may still promote vitamin D catabolism via

CYP3A4 and CYP24A1 enzyme pathways (11). Additional

mechanisms contributing to vitamin D deficiency

include mutations in vitamin D receptors, reduced

vitamin D activity, decreased intestinal calcium

absorption, secondary hyperparathyroidism, and

downregulation of bone protein synthesis, such as

osteonectin and collagen (12, 13).

Several studies report correlations between ASM

serum levels and reduced vitamin D in epileptic

children (10, 14, 15), while others dispute a direct

relationship between long-term ASM use and vitamin D

insufficiency (16, 17). Risk factors may include ketogenic

diets, younger age, puberty, high BMI, focal seizures, use

of enzyme-inducing or older ASMs, and polytherapy (16,

18-20). Hypovitaminosis D may also be influenced by

gender, skin pigmentation, air pollution, physical

activity, seasonality, urban residence, geographical

location, chronic illnesses including skin diseases,

malabsorption, cholestasis, and renal insufficiency, and

chronic medication use such as ASMs and

glucocorticoids (3).

2. Objectives

While many studies have explored the prevalence

and determinants of vitamin D insufficiency in children

on ASMs, findings have been inconsistent. Therefore,

this study aimed to evaluate the prevalence and primary

risk factors of vitamin D insufficiency in epileptic

children receiving ASMs in Tehran, Iran. To our

knowledge, limited studies in Iran have addressed this

issue, making this research a valuable addition to the

literature.

3. Methods

A cross-sectional study was conducted at the

Neurology Ward of Ali Asghar Children’s Hospital in

Tehran, Iran, from October 2020 to April 2021.

Participants included inpatient and outpatient epileptic

children aged 1 to 14 years undergoing ASM therapy.

Eligible children were identified during their hospital

visits. The study was explained to participants and their

parents, and written informed consent was obtained.

Exclusion criteria included febrile seizures, metabolic

bone disease, severe or chronic renal, hepatic, or

endocrine disorders, recent vitamin D supplementation

(within 3 months), malnutrition, and special diets such

as the ketogenic diet. All children followed a balanced

diet.

A 3 mL blood sample was collected from each child,

stored at -20°C, and analyzed using the

chemiluminescence method (IDS Co., UK). Vitamin D

levels > 30 ng/mL were considered sufficient, 20 - 30

ng/mL as insufficient, and < 20 ng/mL as deficient. The

latter two were grouped as non-sufficient (21). Calcium

(Ca), phosphorus (P), and alkaline phosphatase (ALP)

levels were measured spectrophotometrically, and

magnesium (Mg) was measured using atomic

absorption spectrophotometry.

Demographic and clinical data, including age,

gender, BMI, seizure type and frequency, seizure

etiology, medication regimen (mono or polytherapy),

developmental delays, and duration of treatment, were

collected from medical records. Laboratory results were

also documented.

3.1. Statistical Analysis

Data analysis was conducted using SPSS v27.0. Fifteen

subjects were excluded due to incomplete data or

insufficient samples, leaving 45 participants. The
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normality of vitamin D levels was verified using the

Kolmogorov–Smirnov test. Quantitative variables were

presented as mean ± standard deviation (SD), and

categorical variables as frequencies and percentages.

Categorical variables were compared using the chi-

square or Fisher's exact test, and continuous variables

using the t-test or Mann–Whitney U test. A P-value ≤ 0.05

was considered statistically significant. Multivariable

logistic regression was used to identify predictors of

vitamin D insufficiency. ROC analysis was employed to

evaluate the diagnostic performance of age as a

predictor.

3.2. Ethical Considerations

This study was approved by the Ethics Committee of

Iran University of Medical Sciences in accordance with

the Declaration of Helsinki [ID: IUMS;1142]. Written

informed consent was obtained from the parents or

guardians of all participants.

4. Results

Baseline characteristics of children with epilepsy:

Table 1 shows the baseline characteristics of the 45

children who participated in the study. The mean age

was 6.31 ± 3.97 years, and 27 (60%) were male. The mean

BMI was 16.81 ± 3.39 kg/m2 (range: 12.5 - 30.0).

Generalized seizures were observed in 35 (77.8%)

patients, while 10 had focal seizures. Etiologically, 23

(51.1%) were symptomatic and 22 (48.9%) idiopathic.

Phenobarbital and valproate were the most commonly

prescribed drugs. Twenty-six (57.8%) children received

monotherapy, while the remainder received

combination therapy. Among these, 11 (24.4%) were on

two drugs and 8 (17.8%) on three drugs. A majority, 41

(93.3%), were on older-generation ASMs (Figure 1).

Seizure frequency varied: About half were seizure-free; 1

(2.2%) had daily seizures; 5 (11.1%) had 1 - 4 per month; and

17 (37.8%) had one per month. The average treatment

duration was 2.40 ± 1.14 years. Six children (13.3%) had

intellectual disabilities, and 15 (33.3%) had motor

developmental delays. The mean serum vitamin D level

was 24.18 ± 13.14 ng/mL (range: 7 - 55 ng/mL). In total, 26

children (57.7%) had insufficient or deficient vitamin D

levels. Those with insufficient levels were significantly

older (P = 0.002) and had longer treatment durations (P

= 0.034).

Figure 1. Frequency (percentage) of use of various antiepileptic drugs

Determinants of vitamin D deficiency: Table 2 shows

the binary logistic regression of vitamin D deficiency

predictors. No significant associations were found with

other factors, including gender, BMI, seizure type,

frequency, therapy type, comorbidities, or serum

element levels. Multivariate logistic regression did not

identify any independent predictors of vitamin D

insufficiency. However, ROC analysis indicated that age

was a significant predictor, with an AUC of 0.754 (P =

0.043) (Figure 2).

Figure 2. Area under the ROC curve analysis to assess the value of age to predict
vitamin D insufficiency and deficiency in epileptic children (P-value = 0.043).

5. Discussion
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Table 1. Comparison of Different Variables Between the Sufficient and Insufficient Groups a

Characteristics Insufficient and Deficient Group (n = 26) Sufficient Group (n = 19) P-Value b

Age (y) 7.53 ± 3.96 4.12 ± 2.63 0.002

Duration of treatment (y) 2.56 ± 1.12 2.05 ± 0.99 0.034

BMI (kg/m 2) 16.75 ± 3.18 16.12 ± 1.95 0.157

Gender (male) 14 (53.8) 13 (68.4) 0.323

Symptomatic seizure 15 (57.7) 8 (42.1) 0.301

Multi-drug treatment 13 (50.0) 6 (31.6) 0.217

Mental retardation 4 (15.4) 2 (10.6) 0.640

Developmental delay 9 (34.6) 6 (31.6) 0.833

Abbreviation: BMI, Body Mass Index.

a Values are expressed as mean ± SD or No. (%).

b P < 0.05 was considered statistically significant.

Table 2. Main Determinants of Vitamin D In-sufficiency in Epileptic Children

Variables P-Value Odds Ratio 95% CI

Gender

Male 0.397 0.583 0.168 - 2.030

Female Reference

Etiology of seizure

Primary 0.223 0.626 0.620 - 7.300

Secondary Reference

Motor developmental delay

Yes 0.790 0.680 0.400 - 11.630

No Reference

Mental retardation

Yes 0.332 3.090 0.310 - 30.240

No Reference

Developmental delay

Yes 0.633 1.37 0.37 - 5.10

No Reference

Calcium level [mg/dL]

Sufficient 0.820 1.12 0.41 - 3.04

Insufficient Reference

Magnesium level [mg/dL]

Sufficient 0.990 0.99 0.24 - 3.99

Insufficient Reference

Phosphorus level [mg/dL]

Sufficient 0.630 4.65 0.91 - 23.60

Insufficient Reference

Alkaline phosphatase level [Iu/L]

High 0.264 1.02 0.99 - 1.00

Low Reference

BMI [kg/m 2]

≥ 25 0.466 0.92 0.72 - 1.61

< 25 Reference

This study aimed to determine the prevalence and

determinants of vitamin D insufficiency or deficiency

among epileptic children treated with ASMs. The study

revealed that the prevalence of reduced vitamin D levels

(either insufficiency or deficiency) was 26 cases (57.7%),

and age was identified as the only significant

determinant of vitamin D deficiency among the

epileptic children. Although several factors influence

vitamin D status, children with epilepsy, particularly

those undergoing treatment with ASMs, appear to be at

increased risk of hypovitaminosis D.

Studies from various countries (10, 16, 22-24) have

evaluated serum vitamin D levels in epileptic children,

considering diverse geographic, nutritional, cultural,

and lifestyle variables. However, the present study is one

of the few investigations (25-27) to assess both the

prevalence and significant determinants of vitamin D

insufficiency or deficiency in an Iranian pediatric

population. The findings indicated that the mean serum

vitamin D level among participants was low [24.18 ± 13.14

ng/mL], with a notably high prevalence of insufficiency

or deficiency at approximately 58%. This common

complication may be attributable to the effects of ASMs,

https://brieflands.com/articles/jcp-163192


Tavasoli A et al. Brieflands

J Compr Ped. 2025; 16(3): e163192 5

particularly older-generation medications, which

stimulate hepatic enzymes or other liver mechanisms,

accelerating vitamin D degradation (10, 19).

Other studies from Iran and various Asian countries

have similarly reported high prevalence rates of this

complication in epileptic patients. For instance, an

Iranian study reported that 75% of 89 children

undergoing mono- or polytherapy with ASMs exhibited

vitamin D insufficiency or deficiency (28). Likewise,

Indra Gunawan et al. from Indonesia documented a

comparable mean serum vitamin D level of 23.4 ng/mL

among 60 epileptic children treated with ASMs for at

least six months (17). A study in Egypt found that 62.2% of

45 epileptic children receiving antiepileptic drugs

(AEDs) had suboptimal vitamin D levels. Similarly,

research in India reported that approximately half of 50

participants (48%) aged 1 to 18 years undergoing mono-

or polytherapy had insufficient or deficient vitamin D

levels. An investigation from Hong Kong (29) also

reported a high prevalence of vitamin D insufficiency,

affecting 69% of 71 epileptic children aged 3 - 18 years on

ASMs.

In this study, children with insufficient or deficient

vitamin D levels tended to be older, with age identified

as a significant risk factor for hypovitaminosis D. The

higher prevalence of vitamin D insufficiency in older

children may be linked to reduced sun exposure due to

spending more time indoors, poor dietary habits,

conservative clothing styles, or gastrointestinal

absorption disorders common in older age groups.

These findings are consistent with other studies that

have reported a greater incidence of vitamin D

insufficiency among adolescents compared to younger

children (25). However, some studies have produced

conflicting results. For example, Bezboruah and Kalita

(30) and Lee et al. (23) found no significant association

between age and vitamin D status in patients receiving

AED treatment.

Regarding the association between the duration of

antiepileptic treatment and vitamin D insufficiency,

although a direct relationship was observed in

univariate analysis, it was not supported by multivariate

regression analysis. This discrepancy might suggest a

weak correlation or indicate that longer treatment

durations are necessary to significantly impact vitamin

D levels. Supporting evidence includes a study from Iran

(26), which reported a significant inverse relationship

between vitamin D levels and AED therapy duration [P =

0.01; r = -0.345]. A Turkish study (24) similarly identified

a significant association between long-term AED use and

vitamin D insufficiency in 172 epileptic children.

Another investigation (23) found a notable negative

correlation between vitamin D levels and treatment

periods of two years or more. In contrast, a study from

China (16) found a high prevalence (49%) of vitamin D

deficiency or insufficiency in 648 epileptic children

receiving AED treatment but did not identify any

significant correlation between treatment and vitamin

D status. The authors suggested that low vitamin D

levels may be attributed to the underlying disease

rather than the treatment.

This study did not find significant associations

between vitamin D levels and other variables such as

gender, BMI, seizure etiology, seizure frequency,

treatment type, presence of comorbidities, nutritional

status, number of prescribed medications, or serum

element levels. These findings align with those of

Likasitthananon et al. (19), who also reported no

significant links between BMI, epilepsy cause, or mono-

versus polytherapy and hypovitaminosis D. However,

contrary to these findings, Lee et al. (23) noted that tube

feeding and BMI might negatively influence vitamin D

levels. In summary, this study revealed a high prevalence

of vitamin D insufficiency, particularly among older

children. A notable limitation is its cross-sectional

design, which restricts the ability to determine causal or

temporal relationships. Future longitudinal cohort

studies are recommended to establish more definitive

conclusions.

5.1. Conclusions

The results of this study highlight a high prevalence

of vitamin D non-sufficiency among epileptic children

on ASMs, particularly in older age groups. Early

diagnosis through regular monitoring of serum vitamin

D levels, along with timely treatment and prescription

of prophylactic vitamin D supplements, should be

considered to prevent potential complications. Future

investigations with larger sample sizes and the

inclusion of more variables are strongly suggested.

Acknowledgements

https://brieflands.com/articles/jcp-163192


Tavasoli A et al. Brieflands

6 J Compr Ped. 2025; 16(3): e163192

This study was supported by Iran University of

Medical Sciences. The authors appreciate their support.

The authors also thank to Aliasghar Clinical

development Research Center and Dr. Zahra Farahani

from maternal, fetal, and neonatal Research Center of

Tehran University of Medical Sciences for her kind

collaboration.

Footnotes

Authors' Contribution: A. T. and M. S. carried out the

design, coordinated the study, and participated in most

of the experiments. The authors carried out analysis of

data, prepared, read, and approved the content of the

manuscript. M. K. supervised the implementation of the

plan and edited the main manuscript text. M. R.

prepared the final manuscript.

Conflict of Interests Statement: The authors declare

that there is no conflict of interest.

Data Availability: The datasets related to our study

are available from the corresponding author upon

reasonable request.

Ethical Approval: Ethics approval was obtained from

the institutional review board of Iran University of

Medical Sciences according to the Helsinki declaration.

This study was approved by the Ethics Committee of

Iran University of Medical Sciences in accordance with

the Declaration of Helsinki [ID: IUMS;1142].

Funding/Support: This study was supported by the

Iran University of Medical Sciences.

Informed Consent: Written informed consent for

publication of personal or clinical details was obtained

from the parents or legal guardians of any participant

under the age of 18.

References

1. Strzelczyk A, Aledo-Serrano A, Coppola A, Didelot A, Bates E, Sainz-

Fuertes R, et al. The impact of epilepsy on quality of life: Findings

from a European survey. Epilepsy Behav. 2023;142:109179. [PubMed ID:

37058861]. https://doi.org/10.1016/j.yebeh.2023.109179.

2. Biset G, Abebaw N, Gebeyehu NA, Estifanos N, Birrie E, Tegegne KD.

Prevalence, incidence, and trends of epilepsy among children and

adolescents in Africa: a systematic review and meta-analysis. BMC

Public Health. 2024;24(1):771. [PubMed ID: 38475724]. [PubMed Central

ID: PMC10935902]. https://doi.org/10.1186/s12889-024-18236-z.

3. Tandon N, Radosavljevic M, Vucevic D, Radenkovic M, Jancic J,

Samardzic J. Anti-seizure Medications: Challenges and

Opportunities. CNS Neurol Disord Drug Targets. 2024;23(9):1120-33.

[PubMed ID: 38192128].

https://doi.org/10.2174/0118715273275793231030060833.

4. de Matos MMF, Batista LA, Thome U, Sakamoto AC, Santos MV,

Machado HR, et al. Reduction in anti-seizure medications use in

pediatric patients with pharmacoresistant epilepsy submitted to

surgical treatment. Childs Nerv Syst. 2023;39(5):1193-200. [PubMed ID:

36580119]. [PubMed Central ID: PMC9798357].

https://doi.org/10.1007/s00381-022-05812-0.

5. Cicek E, Sanlier N. The place of a ketogenic diet in the treatment of

resistant epilepsy: a comprehensive review. Nutr Neurosci.

2023;26(9):828-41. [PubMed ID: 35791085].

https://doi.org/10.1080/1028415X.2022.2095819.

6. Siniscalchi A, Murphy S, Cione E, Piro L, Sarro G, Gallelli L.

Antiepileptic Drugs and Bone Health: Current Concepts.

Psychopharmacol Bull. 2020;50(2):36-44. [PubMed ID: 32508365].

[PubMed Central ID: PMC7255839].

7. Vestergaard P. Drugs Causing Bone Loss. Handb Exp Pharmacol.

2020;262:475-97. [PubMed ID: 31889220].

https://doi.org/10.1007/164_2019_340.

8. Safahani M, Aligholi H, Asadi-Pooya AA. Management of antiepileptic

drug-induced nutrition-related adverse effects. Neurol Sci.

2020;41(12):3491-502. [PubMed ID: 32661886].

https://doi.org/10.1007/s10072-020-04573-5.

9. Janousek J, Pilarova V, Macakova K, Nomura A, Veiga-Matos J, Silva

DDD, et al. Vitamin D: sources, physiological role, biokinetics,

deficiency, therapeutic use, toxicity, and overview of analytical

methods for detection of vitamin D and its metabolites. Crit Rev Clin

Lab Sci. 2022;59(8):517-54. [PubMed ID: 35575431].

https://doi.org/10.1080/10408363.2022.2070595.

10. Junges C, Machado TD, Nunes Filho PRS, Riesgo R, Mello ED. Vitamin

D deficiency in pediatric patients using antiepileptic drugs:

systematic review with meta-analysis. J Pediatr (Rio J). 2020;96(5):559-

68. [PubMed ID: 32171475]. [PubMed Central ID: PMC9432023].

https://doi.org/10.1016/j.jped.2020.01.004.

11. Sreedharan M, Devadathan K, Mohammed Kunju PA, Sasidharan B,

Pillai JP, Vasumathy Amma MA, et al. Vitamin D Deficiency in

Ambulant Children on Carbamazepine or Sodium Valproate

Monotherapy. Indian Pediatr. 2018;55(4):307-10. [PubMed ID:

29428922].

12. Pitetzis DA, Spilioti MG, Yovos JG, Yavropoulou MP. The effect of VPA

on bone: From clinical studies to cell cultures-The molecular

mechanisms revisited. Seizure. 2017;48:36-43. [PubMed ID: 28391043].

https://doi.org/10.1016/j.seizure.2017.03.013.

13. Xu Z, Jing X, Li G, Sun J, Guo H, Hu Y, et al. Valproate decreases vitamin

D levels in pediatric patients with epilepsy. Seizure. 2019;71:60-5.

[PubMed ID: 31207394]. https://doi.org/10.1016/j.seizure.2019.06.009.

14. Ismail C, Irawan R, Saharso D. Serum Level of 25-Hydroxyvitamin D in

Children with Epilepsy Receiving Long-Term Antiepileptic

Treatment. MEDICINUS. 2020;33(2):30-3.

15. Miratashi Yazdi SA, Abbasi M, Miratashi Yazdi SM. Epilepsy and

vitamin D: a comprehensive review of current knowledge. Rev

Neurosci. 2017;28(2):185-201. [PubMed ID: 27988507].

https://doi.org/10.1515/revneuro-2016-0044.

https://brieflands.com/articles/jcp-163192
http://www.ncbi.nlm.nih.gov/pubmed/37058861
https://doi.org/10.1016/j.yebeh.2023.109179
http://www.ncbi.nlm.nih.gov/pubmed/38475724
https://www.ncbi.nlm.nih.gov/pmc/PMC10935902
https://doi.org/10.1186/s12889-024-18236-z
http://www.ncbi.nlm.nih.gov/pubmed/38192128
https://doi.org/10.2174/0118715273275793231030060833
http://www.ncbi.nlm.nih.gov/pubmed/36580119
https://www.ncbi.nlm.nih.gov/pmc/PMC9798357
https://doi.org/10.1007/s00381-022-05812-0
http://www.ncbi.nlm.nih.gov/pubmed/35791085
https://doi.org/10.1080/1028415X.2022.2095819
http://www.ncbi.nlm.nih.gov/pubmed/32508365
https://www.ncbi.nlm.nih.gov/pmc/PMC7255839
http://www.ncbi.nlm.nih.gov/pubmed/31889220
https://doi.org/10.1007/164_2019_340
http://www.ncbi.nlm.nih.gov/pubmed/32661886
https://doi.org/10.1007/s10072-020-04573-5
http://www.ncbi.nlm.nih.gov/pubmed/35575431
https://doi.org/10.1080/10408363.2022.2070595
http://www.ncbi.nlm.nih.gov/pubmed/32171475
https://www.ncbi.nlm.nih.gov/pmc/PMC9432023
https://doi.org/10.1016/j.jped.2020.01.004
http://www.ncbi.nlm.nih.gov/pubmed/29428922
http://www.ncbi.nlm.nih.gov/pubmed/28391043
https://doi.org/10.1016/j.seizure.2017.03.013
http://www.ncbi.nlm.nih.gov/pubmed/31207394
https://doi.org/10.1016/j.seizure.2019.06.009
http://www.ncbi.nlm.nih.gov/pubmed/27988507
https://doi.org/10.1515/revneuro-2016-0044


Tavasoli A et al. Brieflands

J Compr Ped. 2025; 16(3): e163192 7

16. Dong N, Guo HL, Hu YH, Yang J, Xu M, Ding L, et al. Association

between serum vitamin D status and the anti-seizure treatment in

Chinese children with epilepsy. Front Nutr. 2022;9:968868. [PubMed

ID: 36105574]. [PubMed Central ID: PMC9464910].

https://doi.org/10.3389/fnut.2022.968868.

17. Indra Gunawan P, Rochmah N, Faizi M. Comparison of 25-hydroxy

vitamin D serum levels among children with epilepsy in therapy

with single versus multiple antiseizure medications. Epilepsy Behav

Rep. 2023;24(100620). [PubMed ID: 37680766]. [PubMed Central ID:

PMC10481176]. https://doi.org/10.1016/j.ebr.2023.100620.

18. Al Khalifah R, Hamad MH, Hudairi A, Al-Sulimani LK, Al Homyani D, Al

Saqabi D, et al. Prevalence and Related Risk Factors of Vitamin D

Deficiency in Saudi Children with Epilepsy. Children (Basel).

2022;9(11). [PubMed ID: 36360424]. [PubMed Central ID:

PMC9688346]. https://doi.org/10.3390/children9111696.

19. Likasitthananon N, Nabangchang C, Simasathien T, Vichutavate S,

Phatarakijnirund V, Suwanpakdee P. Hypovitaminosis D and risk

factors in pediatric epilepsy children. BMC Pediatr. 2021;21(1):432.

[PubMed ID: 34600517]. [PubMed Central ID: PMC8487104].

https://doi.org/10.1186/s12887-021-02906-7.

20. Shellhaas RA, Joshi SM. Vitamin D and bone health among children

with epilepsy. Pediatr Neurol. 2010;42(6):385-93. [PubMed ID:

20472188]. https://doi.org/10.1016/j.pediatrneurol.2009.12.005.

21. Mosayebi Z, Sagheb S, Mirzendedel M, Movahedian AH. Serum

Vitamin D Deficiency in NICU Hospitalized Neonates and Its

Association With Neonatal Outcomes. J Family Reprod Health.

2021;15(2):99-105. [PubMed ID: 34721598]. [PubMed Central ID:

PMC8520660]. https://doi.org/10.18502/jfrh.v15i2.6450.

22. Baek JH, Seo YH, Kim GH, Kim MK, Eun BL. Vitamin D levels in

children and adolescents with antiepileptic drug treatment. Yonsei

Med J. 2014;55(2):417-21. [PubMed ID: 24532512]. [PubMed Central ID:

PMC3936617]. https://doi.org/10.3349/ymj.2014.55.2.417.

23. Lee YJ, Park KM, Kim YM, Yeon GM, Nam SO. Longitudinal change of

vitamin D status in children with epilepsy on antiepileptic drugs:

prevalence and risk factors. Pediatr Neurol. 2015;52(2):153-9. [PubMed

ID: 25492388]. https://doi.org/10.1016/j.pediatrneurol.2014.10.008.

24. Yildiz EP, Poyrazoglu S, Bektas G, Kardelen AD, Aydinli N. Potential

risk factors for vitamin D levels in medium- and long-term use of

antiepileptic drugs in childhood. Acta Neurol Belg. 2017;117(2):447-53.

[PubMed ID: 28386818]. https://doi.org/10.1007/s13760-017-0775-x.

25. Moayyeri H, Khosroshahi N, Molatefi R. [The evaluation of 25-hydroxy

vitamin D, calcium, phosphate and alkaline phosphatase levels in

epileptic children under antiepileptic medication]. Tehran Univ Med J.

2011;68(10). FA.

26. Shiva S, Barzegar M. ETP022 Antiepileptic drugs effect on vitamin D

status of epileptic children. European Journal of Paediatric Neurology.

2007;11:119-20. https://doi.org/10.1016/s1090-3798(08)70713-x.

27. Tavasoli A, Afsharkhas L, Parvini B. Evaluating the serum levels of

zinc, copper, magnesium, and 25-hydroxy vitamin D in children with

idiopathic drug-resistant epilepsy; a cross-sectional study. BMC

Pediatr. 2024;24(1):518. [PubMed ID: 39127646]. [PubMed Central ID:

PMC11316313]. https://doi.org/10.1186/s12887-024-04968-9.

28. Keyhani doost Z, Moayyeri H, Khosroshahi N, Molatefi R. [The

evaluation of 25-hydroxy vitamin D, calcium, phosphate and alkaline

phosphatase levels in epileptic children under antiepileptic

medication]. Tehran Univ Med J. 2011;68(10):590-4. FA.

29. El-Gaffar A, Ali H, El-Awady H, Molatefi R. Evaluation of Serum

Vitamin D level in Epileptic Children on Anticonvulsant Drug

Therapy. Fayoum Univ Med J. 2023;12(3):63-71.

https://doi.org/10.21608/fumj.2023.336854.

30. Bezboruah G, Kalita S. Serum vitamin D status in children with

epilepsy on antiepileptic drugs and its relation to the frequency of

breakthrough seizures. International Journal of Contemporary

Pediatrics. 2023;10(8):1262-7. https://doi.org/10.18203/2349-

3291.ijcp20232246.

https://brieflands.com/articles/jcp-163192
http://www.ncbi.nlm.nih.gov/pubmed/36105574
https://www.ncbi.nlm.nih.gov/pmc/PMC9464910
https://doi.org/10.3389/fnut.2022.968868
http://www.ncbi.nlm.nih.gov/pubmed/37680766
https://www.ncbi.nlm.nih.gov/pmc/PMC10481176
https://doi.org/10.1016/j.ebr.2023.100620
http://www.ncbi.nlm.nih.gov/pubmed/36360424
https://www.ncbi.nlm.nih.gov/pmc/PMC9688346
https://doi.org/10.3390/children9111696
http://www.ncbi.nlm.nih.gov/pubmed/34600517
https://www.ncbi.nlm.nih.gov/pmc/PMC8487104
https://doi.org/10.1186/s12887-021-02906-7
http://www.ncbi.nlm.nih.gov/pubmed/20472188
https://doi.org/10.1016/j.pediatrneurol.2009.12.005
http://www.ncbi.nlm.nih.gov/pubmed/34721598
https://www.ncbi.nlm.nih.gov/pmc/PMC8520660
https://doi.org/10.18502/jfrh.v15i2.6450
http://www.ncbi.nlm.nih.gov/pubmed/24532512
https://www.ncbi.nlm.nih.gov/pmc/PMC3936617
https://doi.org/10.3349/ymj.2014.55.2.417
http://www.ncbi.nlm.nih.gov/pubmed/25492388
https://doi.org/10.1016/j.pediatrneurol.2014.10.008
http://www.ncbi.nlm.nih.gov/pubmed/28386818
https://doi.org/10.1007/s13760-017-0775-x
https://doi.org/10.1016/s1090-3798(08)70713-x
http://www.ncbi.nlm.nih.gov/pubmed/39127646
https://www.ncbi.nlm.nih.gov/pmc/PMC11316313
https://doi.org/10.1186/s12887-024-04968-9
https://doi.org/10.21608/fumj.2023.336854
https://doi.org/10.18203/2349-3291.ijcp20232246
https://doi.org/10.18203/2349-3291.ijcp20232246

