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ABSTRACT

OBJECTIVE: Childhood epilepsy requires long-term antiepileptic drug (AED) therapy, and its potential endocrine effects are a
critical consideration. While the impact of AEDs on thyroid function is well documented in adults, data on pediatric populations
remain scarce. Levetiracetam (LEV), a broad-spectrum AED widely prescribed for children, has an unclear influence on thyroid
function. This study aims to evaluate the effects of LEV on thyroid function in children with epilepsy.

METHODS: A retrospective observational study was conducted at the Pediatric Neurology Clinic of Umraniye Hospital be-
tween 2020 and 2022. One hundred pediatric patients, aged 2.3 to 18 years, diagnosed with epilepsy and using LEV mono-
therapy for at least 12 months were included. Thyroid-stimulating hormone (TSH) and free thyroxine (fT4) levels were
measured at baseline and at 3, 6, and 12 months. Statistical analyses were performed using paired t-tests, with a p-value
<0.05 considered statistically significant.

RESULTS: The mean TSH levels increased from 1.46+0.3 mIU/L at baseline to 1.60+0.3 mIU/L at 12 months (p=0.0017).
Despite the statistically significant rise, TSH levels remained within normal reference ranges, and no clinically significant
hypothyroidism was observed. Changes in fT4 levels were not statistically significant, except for a borderline increase at 12
months (p=0.05). Four patients exhibited transient TSH elevations but did not require thyroid hormone replacement therapy.

CONCLUSION: LEV monotherapy does not appear to significantly impact thyroid function in pediatric epilepsy patients.
While a slight but statistically significant increase in TSH levels was observed, these changes were clinically insignificant.
These findings suggest that LEV is a safe option regarding thyroid function in children with epilepsy. Further long-term pro-
spective studies are warranted to confirm these results.
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Epilepsy is one of the most common chronic neurological
disorders in children, characterized by recurrent un-
provoked seizures. It affects approximately 0.5-1% of the
pediatric population worldwide, significantly impacting the
quality of life and development of affected individuals [1].
Antiepileptic drugs (AEDs) are the cornerstone of epilepsy
management, aiming to achieve seizure control and prevent
neurological complications. While older generation AEDs
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like valproate and carbamazepine are effective, they are often
associated with adverse effects, including potential impacts
on endocrine function, particulatly thyroid hormones [2, 3].

Thyroid hormones play a critical role in growth, brain
development, and metabolic regulation in children. Dis-
ruptions in thyroid function can lead to growth retarda-
tion, cognitive impairments, and other developmental is-
sues [4]. Previous studies have reported that AEDs such
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as valproate and carbamazepine can reduce free thyrox-
ine (fT'4) levels and induce subclinical hypothyroidism
in pediatric patients [5, 6]. These effects are thought to
be due to hepatic enzyme induction or interference with
thyroid hormone synthesis and metabolism.

Levetiracetam (LEV) is a newer, broad-spectrum
AED widely used in the treatment of pediatric epilepsy
due to its favorable pharmacokinetic properties, effica-
cy, and tolerability [7]. Unlike many other AEDs, LEV
does not undergo significant hepatic metabolism and has
minimal drug—drug interactions, making it a convenient
option for long-term therapy [8]. However, the impact
of LEV on thyroid function in children remains unclear,
with limited and inconclusive data available.

Understanding the potential endocrine effects of
LEV is essential for optimizing treatment strategies and
ensuring the safety of pediatric patients on long-term
AED therapy. This study aims to investigate the effects
of LEV monotherapy on thyroid function in children
with epilepsy over a 12-month period.

MATERIALS AND METHODS

Study Design and Setting

A retrospective observational study was conducted at the
Pediatric Neurology Clinic of Umraniye Training and
Research Hospital between January 2020 and December
2022. Ethical Approval: This study was approved by the
Clinical Research Ethics Committee of Umraniye Train-
ing and Research Hospital on September 7,2023 (ethics
committee n0:22432288), and all procedures adhered to
the principles of the Declaration of Helsinki.

Patient Selection

Inclusion Criteria

+ Pediatric patients under 18 years of age diagnosed
with epilepsy according to the International League
Against Epilepsy (ILAE) classification [9].

+ Patients who had been on LEV monotherapy for at
least 12 months.

+ Availability of thyroid function tests (TSH and fT4)
at baseline, 3 months, 6 months, and 12 months.

Exclusion Criteria

+ Patients with pre-existing thyroid disease or endo-
crine disorders.

+ Use of medications known to affect thyroid function
other than LEV.

Highlight key points
e The effects of levetiracetam (LEV) monotherapy on thyroid
function were evaluated in children with epilepsy.

o A statistically significant increase in TSH levels was observed
during follow-up; however, values remained within normal
reference ranges.

e Free thyroxine (fT4) levels showed no clinically meaningful
changes over the 12-month treatment period.

e No patients developed clinical hypothyroidism or required
thyroid hormone replacement therapy.

e LEV appears to be a safe antiepileptic option with minimal
impact on thyroid function in pediatric patients.

TRBLE 1. Epilepsy classification

Epilepsy type Number of patients (n)
Childhood rolandic epilepsy 46
Childhood occipital lobe epilepsy 28
Frontal lobe epilepsy 8
Juvenile myoclonic epilepsy 18

+ Incomplete medical records or missing thyroid func-
tion tests.

Treatment Protocol

LEV therapy was initiated at a dose of 10 mg/kg/day
and titrated up to 30—-40 mg/kg/day over one month,
based on clinical response and tolerability. All patients
received LEV as monotherapy throughout the study
period.

Data Collection

Demographic data, epilepsy classification, seizure fre-
quency, and LEV dosage were recorded from medical re-
cords. Thyroid function tests, including thyroid-stimulat-
ing hormone (TSH) and free thyroxine (fT4) levels, were
obtained at baseline (prior to initiation of LEV) and at
3, 6, and 12 months of therapy. Blood samples were col-
lected in the morning after an overnight fast and analyzed
using chemiluminescent immunoassay methods.

Statistical Analysis

Statistical analyses were performed using SPSS software

version 25.0 (IBM Corp., Armonk, NY, USA). Data
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TABLE 2. Thyroid function tests over time and p-values

Time point TSH (mIU/L) (mean=SD) fT4 (ng/dL) (meanxSD) p-value for TSH p-value for fT4
Baseline 1.46+0.3 1.05+0.2 - -

3 months 1.50+0.4 1.07+0.2 0.26 0.48

6 months 1.55+0.4 1.09+0.3 0.013 0.26

12 months 1.60+0.3 1.12+0.3 0.0017 0.05

SD: Standard deviation; TSH: Thyroid stimulating hormone; fT4: Free thyroxine; p-values were calculated using paired t-tests comparing each time point to the base-

line values. Statistical significance: p<0.05 was considered statistically significant.

are expressed as meantstandard deviation (SD). Paired
t-tests were used to compare thyroid function at each
time point with baseline values. A p-value less than 0.05
was considered statistically significant.

RESULTS

Patient Characteristics

A total of 100 patients met the inclusion criteria, com-
prising 56 females and 44 males, with a mean age of
10.6+3.4 years (range: 2.3—18 years). The types of epi-
lepsy diagnosed in the patients are presented in Table 1.
The mean TSH and T4 levels at each time point are de-
tailed in Table 2.

At 6 months, TSH levels showed a statistically sig-
nificant increase from baseline (p=0.013), and this in-
crease remained significant at 12 months (p=0.0017).
Despite these statistical differences, TSH levels re-
mained within normal reference ranges (0.5-4.5 mI-
U/L). Changes in fT4 levels were not statistically sig-
nificant at 3 and 6 months. At 12 months, there was a
borderline significant increase in T4 levels compared
to baseline (p=0.05), but values remained within not-
mal limits (0.8—1.8 ng/dL).

Clinical Outcomes

Four patients exhibited transient elevations in TSH lev-
els above the upper normal limit at either 6 or 12 months.
These patients were asymptomatic and were referred to
pediatric endocrinology for further assessment. None re-
quired thyroid hormone replacement therapy, and TSH
levels normalized upon subsequent follow-up.

No patients displayed clinical symptoms indicative of
hypothyroidism, such as fatigue, weight gain, or growth
retardation, throughout the study period.

DISCUSSION

The present study evaluated the impact of levetiracetam
(LEV) monotherapy on thyroid function in pediatric pa-
tients with epilepsy over a one-year period. Our findings in-
dicate that while there are slight but statistically significant
increases in thyroid-stimulating hormone (TSH) levels
during LEV therapy, these changes are clinically insignifi-
cant and do not result in thyroid dysfunction. Our findings
align with limited existing research on LEV’s impact on thy-
roid function. Cebeci et al. [9] conducted a study compat-
ing LEV and valproate monotherapy in children and found
no significant changes in thyroid function tests in the LEV
group over six months. Similarly, Adhimoolam et al. [8]
reported that chronic LEV treatment did not significantly
alter thyroid hormone levels in adult patients. These stud-
ies, along with our findings, support the notion that LEV
has a minimal effect on thyroid function. In contrast, sev-
eral studies have documented that older generation AEDs,
such as carbamazepine and valproate, can significantly af-
fect thyroid function. Verrotti et al. (2] and Elshorbagy et
al. [3] demonstrated reductions in fT4 levels and increases
in TSH levels in pediatric patients on these medications,
leading to subclinical hypothyroidism. The mechanisms
proposed include hepatic enzyme induction enhancing the
metabolism of thyroid hormones and interference with
hormone synthesis. LEV's favorable thyroid profile may be
attributed to its unique pharmacokinetic and pharmacody-
namic properties. LEV is not significantly metabolized by
hepatic enzymes and does not induce or inhibit cytochrome
P450 enzymes [1, 7]. This reduces the likelihood of interac-
tions that could accelerate the metabolism of thyroid hor-
mones or alter their synthesis. Additionally, LEV’s primary
mechanism of action involves binding to the synaptic vesicle
protein 2A (SV2A), which is not directly associated with
endocrine function [10]. This contrasts with other AEDs
that may impact hormonal pathways.
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Maintaining normal thyroid function is crucial in the
pediatric population due to the essential role of thyroid
hormones in growth, neurodevelopment, and metabo-
lism [4]. Hypothyroidism in children can lead to serious
complications, including cognitive delays, growth retar-
dation, and developmental abnormalities. Therefore, the
selection of AEDs that do not adversely affect thyroid
function is of paramount importance.

Our study suggests that LEV is a safe and effective
option for treating epilepsy in children without signif-
icant risk to thyroid health. This has practical implica-
tions for clinicians when choosing an AED, particular-
ly for long-term management. The minimal impact on
thyroid function reduces the need for frequent endocrine
monitoring and potential interventions, thereby decreas-
ing the burden on patients and healthcare systems.

Strengths of the Study

+ Comprehensive Follow-Up: The study evaluated thy-
roid function at multiple time points over a one-year
period, providing insight into both short-term and
longer-term effects of LEV therapy.

+ Monotherapy Focus: Including only patients on LEV
monotherapy eliminates confounding effects from
other AEDs, allowing for a clearer assessment of
LEV's impact.

+ Clinical Correlation: Monitoring for clinical signs of
hypothyroidism reinforces the clinical relevance of

the findings.

Limitations

This study has limitations, including its retrospective de-
sign and relatively small sample size, which may not de-
tect rare adverse effects. The follow-up period of one year
may not capture long-term changes in thyroid function.
Additionally, other thyroid parameters, such as triiodo-
thyronine ('T3) levels and thyroid antibody status, were
not evaluated, which could provide a more comprehen-
sive understanding of thyroid function dynamics.

Conclusion

Levetiracetam appears to be a safe antiepileptic drug op-
tion concerning thyroid function in children with epilep-
sy. The slight increases in TSH levels observed were sta-
tistically significant but clinically insignificant, with no
cases of hypothyroidism detected. These results support
the continued use of LEV in the pediatric population

without heightened concern for thyroid dysfunction.
Further prospective studies with larger cohorts and ex-
tended follow-up periods are recommended to confirm
these findings and evaluate long-term thyroid health,
including a broader range of thyroid parameters. Inves-
tigating the underlying mechanisms of LEV’s minimal
impact on thyroid function may also contribute to the
development of AEDs with favorable endocrine profiles.
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