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Abstract

Background: Antiepileptic drugs (AEDs) constitute the cornerstone of epilepsy management in
children. However, accumulating evidence suggests that certain AEDs may alter endocrine function,
particularly the hypothalamic—pituitary—thyroid axis. Given the critical role of thyroid hormones in
growth and neurodevelopment, clarifying the endocrine safety profile of these agents in pediatric
populations is clinically essential.

Obijective: To evaluate the effects of carbamazepine, phenobarbital, clobazam, and levetiracetam on
serum thyroid hormone levels (TSH, FT4, and T3) in children aged 2-16 years over a 6-month
treatment period.

Methods: In this prospective before-and-after interventional study, 80 children with epilepsy
receiving monotherapy (20 per drug group) were enrolled. Baseline demographic and anthropometric
characteristics were comparable across groups. Serum TSH, FT4, and T3 levels, along with weight
and height, were measured at treatment initiation and after 6 months. Within-group changes were
analyzed using paired t tests, and between-group differences were assessed using one-way analysis of
variance (ANOVA). Statistical significance was defined as P < 0.05.

Results: After 6 months, significant alterations in FT4 and T3 levels were observed exclusively in the
carbamazepine group (P < 0.05), with mean hormonal changes differing significantly from those in
the other treatment groups. No significant thyroid hormone changes were detected in the
phenobarbital, clobazam, or levetiracetam groups. Although weight and height increased significantly
in all groups (P < 0.01), the magnitude of growth changes did not differ between treatments.

Conclusion: Carbamazepine was associated with measurable alterations in thyroid hormone levels
over 6-month, whereas phenobarbital, clobazam, and levetiracetam demonstrated relative short-term
endocrine stability. Ongoing thyroid function monitoring may be warranted, particularly in children
receiving conventional enzyme-inducing AEDs.
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Antiepileptic Monotherapy and Thyroid Function in Children

1- INTRODUCTION

Epilepsy is among the most
common chronic disorders of the central
nervous system and is characterized by
recurrent unprovoked seizures caused by
abnormal, excessive neuronal electrical
activity in the brain (1, 2). It is diagnosed
when an individual experiences at least
two unprovoked seizures occurring more
than 24 hours apart, or a single seizure
with a high likelihood of recurrence in the
future (3). In children, epilepsy may be
accompanied not only by seizures but also
by  cognitive impairment, learning
difficulties, behavioral problems, and
developmental delay, particularly when
seizures are frequent or inadequately
controlled (4).

The prevalence of epilepsy in developed
countries has been  estimated at
approximately 3.2-5.5 per 1,000 children,
whereas in some regions of developing
countries, it may be as high as 44 per
1,000 children (5). Recent population-
based analyses estimated that, in 2021,
more than 18.15 million children and
adolescents worldwide were living with
epilepsy, corresponding to a global
prevalence of approximately 688.4 per
100,000 population among those aged 0—
19 years (6). In Iran, epilepsy is likewise
considered a major public health concern.
Epidemiological studies have reported a
lifetime prevalence of approximately 16.6
per 1,000 population and an active
prevalence of approximately 9.5 per 1,000
population, both exceeding the global
average (7).

The treatment of epilepsy in children is
primarily based on pharmacotherapy, with
the main goals being seizure control,
improvement of quality of life, and
minimization of drug-related adverse
effects (8). The selection of antiepileptic
medication is determined by several
factors, including seizure type, epilepsy
syndrome, patient age, and the drug’s
adverse effect profile (9). Phenobarbital,
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one of the oldest antiepileptic drugs, exerts
its anticonvulsant effect by enhancing the
activity of gamma-aminobutyric acid
(GABA) receptors and is still widely used
in many regions. Carbamazepine is also
considered a first-line treatment for focal
seizures in children and primarily acts
through the inhibition of voltage-gated
sodium channels. Clobazam, a
benzodiazepine derivative, is commonly
prescribed as adjunctive therapy in certain
types of epilepsy. In contrast, newer
antiepileptic agents such as levetiracetam
have gained widespread use in the
management of pediatric epilepsy in recent
years due to their lower potential for drug
interactions and more favorable safety
profile (9).

One of the major concerns in the long-term
management of epilepsy in children is the
potential impact of antiepileptic drugs on
endocrine  function, particularly  the
hypothalamic—pituitary-thyroid (HPT)
axis (10). Thyroid hormones play a crucial
role in growth, brain development, and
metabolic regulation in children, and any
disruption in thyroid function may lead to
developmental, cognitive, and metabolic
complications (11).

The use of conventional antiepileptic drugs
such as carbamazepine and phenobarbital
has been associated with a reduction in
Free T4 levels accompanied by a
compensatory increase in TSH, which may
indicate subclinical hypothyroidism (12-
14).

In contrast, levetiracetam has not
demonstrated a significant effect on
thyroid function in most studies, although
mild biochemical alterations have been
reported in some patients (15, 16). Based
on these findings, several researchers have
recommended periodic evaluation of
thyroid function in children with epilepsy
who are receiving long-term antiepileptic
therapy (17-19).
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Despite existing research, sufficient data
regarding the effects of certain
antiepileptic drugs on thyroid function in
children remain limited, and the findings
of previous studies have sometimes been
inconsistent (20). In particular, clinical
evidence regarding clobazam in the
pediatric population is limited, and most
studies have been conducted on small
samples or mixed age groups. Given that
thyroid dysfunction can significantly affect
growth, development, and metabolic status
in children, investigating the effects of
different antiepileptic drugs on thyroid
hormones is of considerable importance.
Therefore, the present study was
conducted to determine the effects of four
antiepileptic drugs-clobazam,
phenobarbital, carbamazepine, and
levetiracetam-on the levels of TSH, Free
T4, and T3 hormones, as well as body
mass index (BMI), in children.

2- MATERIALS AND METHODS

This clinical trial was conducted on
80 children aged 2-16 years with epilepsy
who were referred to the clinic of Bu-Ali
Educational and Therapeutic Center,
affiliated with Ardabil University of
Medical Sciences. The study was carried
out from April to November 2025. Simple
random sampling was performed among
eligible patients, and participants were
subsequently allocated into four groups
(n=20 per group) using a random number
table. The patients were assigned to
monotherapy groups receiving
levetiracetam, carbamazepine, clobazam,
or phenobarbital.

The sample size was calculated using the
formula for comparing means, assuming a
95% confidence level, 80% power, a
standard deviation (SD) of 10 in both
groups, and means of 50 and 41.1. The
minimum sample size was estimated at 20
participants per group, resulting in a total
of 80 children enrolled in the study.
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Inclusion criteria consisted of children
aged 2-16 years diagnosed with epilepsy
who were receiving monotherapy with one
of the four medications: clobazam,
phenobarbital, carbamazepine, or
levetiracetam. Furthermore, patients were
required to have no pre-existing thyroid
disorders or developmental disabilities.
Exclusion criteria included the need for
polytherapy, a history of head trauma or
neurosurgery, chronic kidney disease,
metabolic disorders, the requirement for
dose escalation during the study, and
withdrawal of consent. No participants
were excluded from any drug group
throughout the study period.

The required data were collected using a
researcher-designed checklist and by
reviewing the patients’ medical records.
The recorded data included demographic
characteristics, type of seizure, type and
dosage of antiepileptic medication, and
hormonal laboratory results. Blood
samples were obtained at baseline and six
months after initiation of treatment to
measure TSH, FT4, and T3 hormone
levels, and all laboratory analyses were
performed at the laboratory of Bu Ali
Hospital. In addition, patients’ height and
weight were measured at the beginning
and at the end of the study, and BMI was
calculated.

Data were analyzed using SPSS software
version 26. Descriptive statistics were
presented as mean, standard deviation,
frequency, and percentage. The chi-square
test, paired t-test, and analysis of variance
(ANOVA) were used to compare variables
between groups. A p-value of less than
0.05 was considered  statistically
significant.

3- RESULTS

The comparison of sex distribution
among the drug groups before the
intervention showed no statistically
significant difference (P > 0.05), indicating
that the groups were comparable in terms
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of baseline sex characteristics. Similarly,
no significant differences were observed
among the groups regarding age, baseline
weight, or baseline height (P > 0.05),

confirming

that

comparable with
growth indices (Table 1).

the  groups

were

respect to baseline

Table-1. Baseline growth indices and sex distribution among the four drug groups before

intervention.

Drug Group Age Weight Before Height Before Male Female

(mean + SD) (mean % SD) (mean + SD) n (%) n (%)
Carbamazepine 6.9+5.10 30.8 £20.43 120.50 £ 32,51 | 8(40.0%) | 12 (60.0%)
Phenobarbital 6.15+4.11 23.92 + 14.36 113.0+25.61 | 11 (55.0%) | 9 (45.0%)
Levetiracetam 6.90 +4.10 28.1+17.03 116.75+ 25.74 | 8 (40.0%) | 12 (60.0%)
Clobazam 5.90+4.54 25.45 + 17.97 115.0+27.81 | 11 (55.0%) | 9 (45.0%)
P-value 0.852 0.621 0.744 0.61

The findings of this study demonstrated
that only carbamazepine resulted in
significant changes in thyroid hormone
levels. Levels of Free T4, TSH, and T3
decreased after treatment in this group. In
contrast, no significant changes in thyroid
hormones were observed in the
phenobarbital, clobazam, or levetiracetam
groups.

However, in all four drug groups, weight,
height, and BMI increased significantly

following treatment. Overall, the results
indicate that only carbamazepine had a
significant impact on thyroid function,
while all medications contributed to
increased physical growth.

In the carbamazepine group, significant
reductions were found in Free T4 (P =
0.002), TSH (P = 0.001), and T3 (P =
0.013), confirming a meaningful effect of
carbamazepine on thyroid hormones and
growth indices (Table 2).

Table-2. Mean £ SD of thyroid hormones and growth indices before and after treatment in
the four drug groups.

Drug Time Free T4 TSH T3 Weight Height BMI
(mean £ SD) | (mean £ SD) | (mean = SD) | (mean + SD) | (mean + SD) (mean £ SD)

Carbamazepine | Before | 2.00 £ 1.06 3.12+1.35 2.72+1.45 30.80 £ 20.43 | 120.50 £ 32.51 | 18.65+3.35
After 1.71+£0.93 2.71+£1.09 230+£1.32 33.09+21.51 | 122.73 +32.55 | 2456 +10.2
P-value | 0.002 0.001 0.013 <0.001 <0.001 0.002

Phenobarbital Before | 1.53+0.77 2.72 £1.37 257 +1.00 23.92+14.36 | 113.00 + 25.61 | 16.97 £3.3
After 1.46 £0.89 3.13+1.72 251+0.83 25.80+15.13 | 11545+ 25.72 | 208+ 7.8
P-value | 0.589 0.262 0.797 <0.001 <0.001 0.004

Clobazam Before | 1.70 £0.76 2.66 £ 1.50 2.11+£0.87 2545+17.97 | 111.50+27.81 | 18.1+3.8
After 1.74+£0.73 2.81+£1.40 2.25+0.82 26.76 +18.39 | 113.60 +28.17 | 21.59+9.1
P-value | 0.814 0.265 0.245 <0.001 <0.001 0.017

Levetiracetam Before | 1.84+1.28 3.98+£4.33 290+ 1.55 28.10+17.03 | 116.75+25.74 | 18.63 £ 3.6
After 1.83+£1.10 4.03+£4.48 3.13+1.45 30.08 +£17.75 | 118.40+25.12 | 23.7+8.9
P-value | 0.948 0.851 0.192 <0.001 0.007 0.002
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The results showed that the mean changes
in Free T4 differed significantly among the
drug groups (P = 0.036), as did the
changes in T3 (P = 0.016), indicating that
the greatest reduction in both hormones
occurred in the carbamazepine group.
However, the mean changes in TSH did
not differ significantly among the four

Post hoc pairwise comparisons
demonstrated that, for T3, the mean
change was significantly greater in the
carbamazepine group than in the
levetiracetam group (P = 0.017) and the
clobazam group (P = 0.04). Similarly, for
Free T4, the mean change differed
significantly between the carbamazepine

drug groups (P = 0.32). Therefore, in the and clobazam groups (P = 0.04). However,
present study, the four antiepileptic drugs no statistically significant  pairwise
carbamazepine, phenobarbital, differences were observed among the drug
levetiracetam, and clobazam did not show groups for TSH (P > 0.05) (Table 4).

a statistically significant difference in

terms of changes in TSH levels (Table 3).

Table-3. Comparison of mean changes in thyroid hormones across the four drug groups.

Variable Drug Group N Mean Change | SD P-value (Inter-group)
Free T4 Change | Carbamazepine | 20 —0.36 0.32 0.036
Phenobarbital 20 —-0.06 0.53
Levetiracetam 20 —0.005 0.36
Clobazam 20 +0.03 0.60
TSH Change Carbamazepine | 20 —0.18 0.34 0.32
Phenobarbital 20 +0.40 1.56
Levetiracetam 20 +0.04 1.08
Clobazam 20 +0.15 0.60
T3 Change Carbamazepine | 20 —0.53 0.73 0.016
Phenobarbital 20 —-0.06 1.06
Levetiracetam 20 +0.23 0.76
Clobazam 20 +0.13 0.51

Table-4. Pairwise comparison of mean changes in thyroid hormones among the four drug

groups.
Variable Reference Group | Comparison Group Mean Difference | P-value
T3 Change Carbamazepine Phenobarbital —0.46 0.25
Levetiracetam —0.76 0.017
Clobazam —0.67 0.04
Phenobarbital Carbamazepine +0.46 0.25
Levetiracetam —0.29 0.65
Clobazam —0.20 0.82
Free T4 Change | Carbamazepine Phenobarbital -0.30 0.18
Levetiracetam —0.36 0.08
Clobazam —0.40 0.04
Phenobarbital Carbamazepine +0.30 0.18
Levetiracetam —0.06 0.97
Clobazam —0.098 0.91
TSH Change Carbamazepine Phenobarbital -0.56 0.25
Levetiracetam —0.23 0.88
Clobazam —0.34 0.70
Phenobarbital Carbamazepine +0.59 0.25
Levetiracetam +0.35 0.67
Clobazam +0.25 0.86
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4- DISCUSSION

In the present interventional study,
conducted on 80 children with epilepsy
who received six months of monotherapy
with  carbamazepine, phenobarbital,
clobazam, or levetiracetam, the findings
indicated that, except for carbamazepine,
the other medications did not produce
significant changes in the levels of TSH,
FT4, or T3 (P > 0.05). The results showed
that the mean changes in Free T4 differed
significantly among the drug groups (P =
0.036), as did the changes in T3 (P =
0.016). However, the mean change in TSH
among the four drug groups was not
statistically ~ significant (P = 0.32).
Therefore, it can be concluded that in this
study, the four antiepileptic drugs-
carbamazepine, phenobarbital,
levetiracetam, and clobazam- did not
demonstrate a statistically significant
difference in terms of changes in TSH
levels.

Although no study was identified that
simultaneously compared these four
medications within a single clinical trial
design, the available evidence suggests
that findings regarding the hormonal
effects of antiepileptic drugs (AEDs) are
inconsistent and appear to depend on the
specific drug used (20). According to the
results of a comprehensive meta-analysis,
the use of AEDs, particularly classic
agents such as carbamazepine and
phenytoin, has been associated with
reduced levels of T4 and FT4 and
increased TSH levels compared with
control groups (21).

Regarding phenobarbital, the findings of
the present study are consistent with some
previous reports. In the study by Aygin,
phenobarbital showed limited effects on
thyroid hormones compared with other
antiepileptic drugs (22). Likewise, in
another study conducted in Iran on
neonates, phenobarbital use was not
associated with significant changes in T4
or TSH levels (23, 24). However, other
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studies have reported conflicting results,
showing that phenobarbital may lead to
significant reductions in T3 and T4 levels
(25), as well as increases in TSH (24, 25).

With respect to levetiracetam, our findings
are in agreement with more recent
evidence. A study by Seymen in 2025
reported that although minor changes in
TSH were observed, hormone levels
remained within the normal range, and
FT4 did not change significantly (26).
Similarly, the study by lIsojarvi found no
significant alterations in FT4 or TSH
levels following levetiracetam treatment
(27). These findings suggest that, unlike
conventional enzyme-inducing
antiepileptic drugs, levetiracetam lacks a
major hepatic enzyme-inducing effect and
is therefore less likely to cause hormonal
disturbances.

Regarding carbamazepine, the findings of
the present study are consistent with the
existing body of evidence. Numerous
studies have demonstrated that
carbamazepine therapy is associated with
reductions in T4 and Free T4 levels (18,
28-29). In another investigation evaluating
the effects of various antiepileptic drugs on
thyroid  function, patients receiving
carbamazepine  exhibited  significantly
lower Free T4 levels compared with those
treated with non-enzyme-inducing agents
(22).

Furthermore, a meta-analysis confirmed
that carbamazepine and phenytoin show
the strongest association with reductions in
T3 and T4, whereas phenobarbital appears
to exert a more pronounced effect on FT3,
and levetiracetam demonstrates the least
impact on thyroid hormone parameters
(10). However, not all studies are fully
concordant. For example, Morten etal.
reported that TSH levels were not
significantly affected by carbamazepine
therapy (30).

One of the most critical determinants
underlying discrepancies among studies
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appears to be the duration of treatment.
Investigations with longer follow-up
periods (12 months or more) more
frequently report reductions in FT4 and
elevations in TSH. For instance, in a large-
scale study with 12 months of follow-up,
patients receiving valproate, phenobarbital,
carbamazepine, and oxcarbazepine
exhibited decreased FT4 and increased
TSH, whereas levetiracetam did not
produce significant changes (16).

In contrast, shorter-term studies (6-9
months) have vyielded less consistent
findings. One such study reported a
gradual increase in TSH among patients
treated with valproate, while changes in
FT4 and T3 were inconsistent (31). This
pattern suggests that alterations in thyroid
function may not become fully apparent
during the early months of therapy,
particularly ~ when  patients  remain
clinically euthyroid despite biochemical
fluctuations.

The discrepancies observed across studies
may be attributed to several factors,
including differences in age groups, drug
dosage, the use of monotherapy versus
polytherapy, and the presence of
underlying diseases (32). Variations in the
timing of hormonal assessments, for
example, differences between evaluations
conducted at 3, 6, or 12 months, may also
contribute to the inconsistent findings
reported in the literature (16). In addition,
the presence or absence of a healthy
control group can influence the
interpretation of results, as comparisons
with healthy individuals may make subtle
biochemical changes more apparent.

Overall, the analysis of the present
findings alongside existing evidence
suggests that biochemical hormonal
changes, even when remaining within the
normal reference range, may represent
early metabolic alterations. Such changes,
particularly during long-term treatment
with classical enzyme-inducing
antiepileptic ~ drugs,  highlight  the
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importance of regular monitoring of
thyroid function in pediatric patients
receiving these medications (10, 21, 33).

4-1. Limitations

Despite its prospective design and
regular follow-up, the present study has
several limitations that should be
considered when interpreting the findings.
First, the relatively small sample size in
each treatment group may have limited
statistical power and reduced the
generalizability of the results. Second, the
absence of a healthy control group
restricted direct comparison between
physiological age-related hormonal
changes and those potentially attributable
to antiepileptic drug exposure. Third,
pubertal status was not systematically
assessed or incorporated into the analysis.
Given that puberty is associated with
significant endocrine changes and may
influence  thyroid hormone  profiles,
residual confounding cannot be excluded.
In addition, the lack of interim hormonal
measurements prevented evaluation of the
temporal trajectory of hormonal changes
during treatment. Finally, the relatively
short follow-up period of six months may
not have been sufficient to detect delayed
or cumulative effects of long-term
antiepileptic therapy on the hypothalamic—
pituitary—thyroid axis. Future studies with
larger cohorts, longer follow-up durations,
and consideration of pubertal stage are
warranted to confirm and extend these
findings.

5- CONCLUSION

In this prospective study of
children  with  epilepsy  receiving
antiepileptic monotherapy, phenobarbital,
clobazam, and levetiracetam were not
associated with significant changes in
serum TSH, FT4, or T3 levels during the
six-month follow-up period. In contrast,
carbamazepine treatment was associated
with significant alterations in thyroid
hormone profiles, suggesting a greater
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potential for endocrine effects compared
with the other agents evaluated. Although
increases in height and weight were
observed across all treatment groups, these
changes are most likely attributable to
normal growth and development during
childhood rather than treatment-related
endocrine effects.

Overall, the findings suggest that newer-
generation antiepileptic drugs, particularly
levetiracetam, may have a more favorable
short-term thyroid safety profile. However,
given the study limitations, including the
modest sample size and relatively short
follow-up duration, the results should be
interpreted  with  caution. Larger
longitudinal studies are needed to clarify
the long-term effects of antiepileptic drugs
on thyroid function and to determine the
clinical significance of the observed
hormonal changes.

6- ACKNOWLEDGMENT

The authors would like to express
their sincere gratitude to all the children
and their families who participated in this
study for their cooperation and trust. We
also appreciate the valuable assistance of
the healthcare staff and colleagues who
contributed to patient recruitment, data
collection, and the successful completion
of this research. The authors gratefully
acknowledge the scientific and financial
support provided by the Vice Chancellor
for Research, which made this study
possible.

7- ETHICAL STATEMENT

Throughout all stages of the study,
the confidentiality of patients’ information
was maintained. After explaining the
objectives of the study, written informed
consent was obtained from the parents or
legal guardians. This study was approved
by the Ethics Committee of Ardabil
University of Medical Sciences (Ethics
code:IR. ARUMS.MEDICINE.REC.1403.4
67) and was registered in the Iranian

J Ped Perspect, Vol.14, N.4, Serial No.148, Apr. 2026.

Registry of Clinical Trials with the code
IRCT20250622066215N1.

8- CONSENT FOR PUBLICATION

All authors consent to the
publication of the manuscript and findings.

9- DATA AVAILABILITY
STATEMENT

The raw data analyzed during this
study are available from the corresponding
author upon reasonable request.

10- REFERENCES

1.LiJ, LiuT, LiuC, Deng J, Wu S, Kuang
S, et al. Treatment of pediatric epilepsy.
Pediatric Investigation. 2026.

2. Cai AJ, Gao K, Zhang F, Jiang YW.
Recent advances and current status of gene
therapy for epilepsy. World Journal of
Pediatrics. 2024 Nov;20(11):1115-37.

3. Fisher RS, Cross JH, French JA,
Higurashi N, Hirsch E, Jansen FE, et al.
Operational classification of seizure types
by the International League Against
Epilepsy: Position Paper of the ILAE
Commission  for  Classification and
Terminology. Epilepsia. 2017
Apr;58(4):522-30.

4. Vohr BR, Poggi Davis E, Wanke CA,
Krebs NF. Neurodevelopment: the impact
of nutrition and inflammation during
preconception and pregnancy in low-
resource settings. Pediatrics. 2017 Apr
1;139(Supplement_1):S38-49.

5. Camfield P, Camfield C. Incidence,
prevalence and aetiology of seizures and
epilepsy in children. Epileptic disorders.
2015 Jun;17(2):117-23.

6. Kim YS, Kim MS, Park S, Smith L,
Radua J, Oh SS, et al. Global, regional and
national burden of epilepsy in children and
adolescents, 1990-2021: A systematic
analysis for the Global Burden of Disease
Study 2021. European journal of clinical
investigation. 2026 Jan;56(1):e70139.

20058



Eqlimi, et al

7. Pakdaman H, Harandi AA, Gharagozli
K, Alaeddini F, Esfandani A,
Mirbehbahani SH, et al. Epilepsy lifetime
prevalence in Iran: a large population-
based national survey. Scientific Reports.
2021 May 3;11(1):9437.

8. Ravat SH, Gupta R. Antiepileptic drugs
in pediatric epilepsy. Journal of Pediatric
Neurosciences. 2008 Jan 1;3(1):7-15.

9. Rosati A, De Masi S, Guerrini R.
Antiepileptic drug treatment in children
with  epilepsy. CNS drugs. 2015
Oct;29(10):847-63.

10. Han Y, Yang J, Zhong R, Guo X, Cai
M, Lin W. Side effects of long-term oral
anti-seizure drugs on thyroid hormones in
patients with epilepsy: a systematic review
and network meta-analysis. Neurological
sciences. 2022 Sep;43(9):5217-27.

11. Zimmermann MB. The importance of
adequate iodine during pregnancy and
infancy. World Rev Nutr Diet. 2016 May
19;115(10):118-24.

12. Kim SH, Chung HR, Kim SH, Kim H,
Lim BC, Chae JH, et al. Subclinical
hypothyroidism during valproic acid
therapy in children and adolescents with
epilepsy. Neuropediatrics. 2012
Jun;43(03):135-9.

13. Elshorbagy HH, Barseem NF, Suliman
HA, Talaat E, AISHOKARY AH,
Abdelghani WE, et al. The impact of
antiepileptic drugs on thyroid function in
children with epilepsy: new versus old.
Iranian Journal of Child Neurology.
2020;14(1):31.

14. Hamed SA. The effect of antiepileptic
drugs on thyroid hormonal function:
causes and implications. Expert review of
clinical  pharmacology. 2015 Nov
2;8(6):741-50.

15. Attilakos A, Dinopoulos A, Tsirouda
M, Paschalidou M, Prasouli A, Stamati A,
et al. Effect of levetiracetam monotherapy
on lipid profiles and thyroid hormones in

J Ped Perspect, Vol.14, N.4, Serial No.148, Apr. 2026

children with epilepsy: a prospective
study. Epilepsy research. 2019 Sep
1;155:106162.

16. Yilmaz U, Yilmaz TS, Akmci G,
Korkmaz HA, Tekgil H. The effect of
antiepileptic drugs on thyroid function in
children. Seizure. 2014 Jan 1;23(1):29-35.

17. Mohankumar S, Rameshkumar R,
Selvan T, Nandeesha H, Cg D. A
Prospective Cohort Study on the Effect of
Antiseizure  Medications on  Thyroid
Function in Children Aged 6 Months to 12
Years with Epilepsy. Sultan Qaboos
University Medical Journal. 2024 Nov
27;24(4):528.

18. El-Farahaty RM, EIl-Mitwalli A,
Azzam H, Wasel Y, Elrakhawy MM,
Hasaneen BM. Atherosclerotic effects of
long-term old and new antiepileptic drugs
monotherapy: a cross-sectional
comparative study. Journal of child
neurology. 2015 Mar;30(4):451-7.

19. Giingdr O, Ozkaya AK, Temiz F. The
effect of antiepileptic drugs on thyroid
hormonal function: valproic acid and
phenobarbital. Acta Neurologica Belgica.
2020 Jun;120(3):615-9.

20. Cansu A, Serdaroglu A, Camurdan O,
Hirfanoglu T, Bideci A, Gliciiyener K. The
evaluation of thyroid functions, thyroid
antibodies, and thyroid volumes in
children with epilepsy during short-term
administration of oxcarbazepine and
valproate. Epilepsia. 2006
Nov;47(11):1855-9.

21. Zhang YX, Shen CH, Lai QL, Fang
GL, Ming WJ, Lu RY, et al. Effects of
antiepileptic drug on thyroid hormones in
patients with epilepsy: a meta-analysis.
Seizure. 2016 Feb 1;35:72-9.

22. Aygiin F, Ekici B, Aydinli N, Aydin
BK, Bas F, Tatli B. Thyroid hormones in
children  on antiepileptic  therapy.
International Journal of Neuroscience.
2012 Jan 1;122(2):69-73.

20059



Antiepileptic Monotherapy and Thyroid Function in Children

23. Bidabadi E, Zarkesh M,
Mirzaiichaghakabudi M. Thyroid
Hormone Levels in Preterm Neonates with
Birth Weight Less than 2500 g, Treated
with Phenobarbital. Iranian Journal of
Child Neurology. 2023 Oct 26;17(4):155.

24. Cayir A, Turan MI, Esin IS. An
Examination of the  Effects of
Phenobarbital on  Thyroid Function
Tests in Childhood Epilepsy. HK J
Paediatr (new series). 2014;19(2):71-4.

25. Li Y, Kumazawa T, Ishiguro T,
Kawakami Y, Nishitani H, Tagawa Y, et
al. Hypothyroidism caused by
phenobarbital affects patterns of estrous
cyclicity in rats. Congenital Anomalies.
2011 Jun;51(2):55-61.

26. Seymen G, Kutlubay BIl. Effects of
levetiracetam monotherapy on thyroid
function in pediatric epilepsy patients.
Northern Clinics of Istanbul. 2025 Dec
29:707.

27. lsojarvi JI, Turkka J, Pakarinen AJ,
Kotila M, Rattya J, Myllyla VV. Thyroid
function in men taking carbamazepine,
oxcarbazepine, or valproate for epilepsy.
Epilepsia. 2001 Jul 7;42(7):930-4.

28. Tiihonen M, Liewendahl K, Waltimo
O, Ojala M, Vélimaki M. Thyroid status of

patients receiving long-term
anticonvulsant  therapy assessed by
peripheral parameters: a

placebo-controlled thyroxine therapy trial.
Epilepsia. 1995 Nov;36(11):1118-25.

J Ped Perspect, Vol.14, N.4, Serial No.148, Apr. 2026.

29. Verrotti A, Laus M, Scardapane A,
Franzoni E, Chiarelli F. Thyroid hormones
in children with epilepsy during long-term
administration of carbamazepine and
valproate. European journal of
endocrinology. 2009 Jan;160(1):81-6.

30. Lossius MI, Taubgll E, Mowinckel P,
Gjerstad L. Reversible effects of
antiepileptic drugs on thyroid hormones in
men and women with epilepsy: a
prospective  randomized  double-blind
withdrawal study. Epilepsy & Behavior.
2009 Sep 1;16(1):64-8.

31. Shih FY, Chuang YC, Chuang MJ, Lu
YT, Tsai WC, Fu TY, et al. Effects of
antiepileptic drugs on thyroid hormone
function in epilepsy patients. Seizure. 2017
May 1;48:7-10.

32. Giingdér O, Yiizbasi BK, Ozhan B,
Orhan O, Sevik R, Gilingor G. Effects of
valproic acid, levetiracetam,
carbamazepine, and oxcarbazepine on
thyroid function tests in children. Revista
da Associacdo Meédica Brasileira. 2024
Dec 16;70(12):e20241177.

33. Benedetti MS, Whomsley R, Baltes E,
Tonner F. Alteration of thyroid hormone
homeostasis by antiepileptic drugs in

humans: involvement of
glucuronosyltransferase induction.
European journal of clinical

pharmacology. 2005 Dec;61(12):863-72.

20060



