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Abstract 

Valproic acid is one of the most commonly used anti-epileptics in the treatment of childhood 

epilepsy. The aim of this study was to determine the risk factors for and incidence of 

subclinical hypothyroidism (SH) in children with idiopathic epilepsy using valproic acid 

(VPA).  Patients monitored with a diagnosis of idiopathic epilepsy, using valproic acid for 

longer than 12 months and who were seizure-free for at least 6 months were included in the 

study. Levels of free thyroxine, free triiodothyronine and thyrotropin were measured. The 

results were then compared with those of the control group. Rates of SH in patients using 

VPA and the control group were 18.5% and 6.2%, respectively. The difference was 

statistically significant (P<0.01). SH was not correlated with age or dose of drug used 

(P>0.01). In conclusion, SH is a common effect seen in children with epilepsy using VPA. It 

will be beneficial to measure thyroid functions at specific intervals. 
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Introduction 

Subclinical hypothyroidism (SH) is a common and self-limiting thyroid function disorder that 

can be seen in childhood. Treatment is not generally required, although it is recommended in 

the presence of a chronic disease or if the patient is symptomatic  [1].  SH is defined as 

thyroid stimulant hormone levels being higher than the reference level while free thyroxine 

(FT4) is at normal level (euthyroid). As SH is an early predictor of further thyroidal function 

disorders, early diagnosis and follow-up are important [2]. Thyroid functions are affected by 

non-endocrinal disorders, although the mechanisms involved are not clear [3-7].   

Valproic acid (VPA), the effects of which on thyroid functions were evaluated in this study, is 

an anti-epileptic drug with a broad spectrum of activity [8]. It is thought to function by 

blocking voltage-dependant sodium channels [9]. It is one of the most commonly used anti-

epileptics in childhood [10]. As VPA is used for prolonged periods in the management of 

seizures, it is important to monitor patients in terms of potential adverse effects. Several 

studies have investigated the adverse events involved with VPA, of which metabolic and 

endocrine abnormalities are especially important [11].  While studies have investigated the 

effect of VPA on thyroid functions, the relationship between them cannot be defined clearly. 

Some studies have reported that VPA has a negative on thyroid functions, while others have 

failed to identify such an effect [12, 13]. 

This study investigated the effect of VPA, a commonly used anti-epileptic in the management 

of childhood epilepsy, on thyroid function test results and the emergence of SH in long-term 

use.  

 

Material and Methods 

This study was performed at the division of Pediatric Neurology, Department of Pediatrics at 

the Ataturk University Faculty of Medicine, Turkey. Informed consent was obtained from the 

parents of all children enrolled. The study was approved by the local Ethical Committee.  

The study group consisted of 124 ambulatory children under monitoring for epilepsy and 136 

healthy children. The children in the study group suffered from different types of idiopathic 

epilepsy. Diagnosis of epilepsy was based on electroencephalography and clinical features.  
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None of the patients received any medication other than an antiepileptic drug. VPA was 

prescribed at the normal dosages, twice daily. No other drugs were prescribed. Children were 

deemed eligible for inclusion if they were aged 2 to 15 years, had received valproate 

monotherapy for 12 months or longer, and had been seizure-free for 6 months or longer.  

The patients and healthy subjects shared the same parameters. Sex and age-matched children 

were selected as controls. The children in the control group were admitted to the pediatric out-

patient clinic for reasons other than systemic problems. Controls were similar to patients 

except for epilepsy and receipt of valproate therapy. We viewed the records of all patients and 

considered the following details: age at onset, length of drug use, drug dosage and laboratory 

parameters including free triiodothyronine (FT3), free thyroxin (FT4) and thyrotropin (TSH).  

In accordance with laboratory reference values, normal serum values were determined at 

0.35-4.94 μIU/L for TSH, 0.93-1.7 ng/dl for FT4 and 1.8-4.6 pg/mL for FT3. While TSH 

levels were higher than 4.94 μIU/L in cases with SH, FT4 values remained within normal 

limits. 

Exclusion criteria were use of any medications known to interfere with liver, renal or thyroid 

functions, thyroid, kidney or liver disease, endocrine disorders and abnormal neurological 

examination or cerebral computed tomography and/or magnetic resonance imaging scan.  

Blood samples were collected at least 12 months after start of VPA therapy, between 8:00 and 

10:00 a.m. after 12-h fasting in order to avoid diurnal variations. 

All blood samples were stored at -80 °C until analysis.  All tests were performed according to 

the manufacturer's instructions. Serum FT3 (pg/mL), FT4 (μg/dL) and TSH (μl U/L) were 

determined in serum using electrochemiluminescence immunoassay (Roche Diagnostics 

GmbH, Mannheim, D-68298, Germany).   

Statistical Analysis  

Data were subjected to Pearson’s chi-square test using Statistical Package for Social Sciences 

18.0 (Armonk, NY, USA) software. Significance was set at p ≤ 0.001. Results are expressed 

as mean ± standard deviation.  
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Results 

The study group consisted of 65 (52.4%) male and 59 (47.6%) female patients, and the 

control group of 68 (52.3%) male and 62 (47.7%) female children. Mean age was 7.91 ± 3.7 

in the study group and 7.97 ± 4 in the control group. There were no statistically significant 

differences between the two groups in terms of sex and age (P > 0.05). 

Mean duration of drug use in the VPA group was 16.9 ± 4.5 (12-24) months, with a mean 

dosage of 21.4 ± 4.4 (15 - 40) mg/kg. 

Measured levels in the VPA group were FT3, 4.12 ± 0.68 (2.35 – 5.49) pg/mL, FT4, 1.26 ± 

1.14 (0.94 - 1.56) μg/dL and TSH, 3.48±1.49 (1.04 – 8.34) μl U/L. In the control group, the 

measured levels were FT3, 4.17 ± 0.59 (2.97 -5.4) pg/mL, FT4: 1.34 ± 0.15 (0.86 - 1.7) μg/dL 

and TSH: 2.49 ± 1.25 (0.75 – 6.94) μl U/L.  

Statistically significant differences were detected in terms of SH between the VPA and 

control groups (Table 1). 

No linear correlation was determined between SH and age in the VPA group (r=0.078, 

P=0.392). There was also no significant correlation between the presence of SH and dose of 

drug used in the VPA group (r = 0.154, P = 0.087).  

 

Table 1. Rate of subclinical hypothyroidism in the VPA and control groups  

Groups 

SH (+) 

No. (%) 

SH(-) 

No. (%) 

P value 

VPA 23 (18.5%) 101 (81.5%) 
0.003* 

Control 8 (6.2%) 122 (93.8%) 

Note: Pearson chi-square test was performed. VPA, valproic acid; SH, subclinical hypothyroidism; No. patient 

number. 

*P ≤ 0.01 regarded as significant. 
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Discussion  

This study determined a statistically higher incidence of SH in children using VPA after at 

least 12 months of drug use compared to the control group. The association between VPA and 

SH is not clear [13]. One recent study reported that the risk of SH increases significantly with 

VPA use longer than 6 months and that the risk increases still further the lower the age of the 

patient [12]. However, Sahu et al. showed that the risk of SH emerging is not related to age or 

dosage [14].  Similarly, the data from this study revealed no relationship between risk of SH 

emerging and age or dosage. One hypothesis suggested in patients using VPA is the inhibition 

of somatostatine, an important inhibitor of secretion of TSH via stimulation of gamma amino 

butyric acid (GABA), by VPA [15]. On the other hand, it has also been suggested that 

selenium and zinc deficiency, which is commonly seen in patients using VPA, is related to SH 

[16]. These hypotheses are supported by publications reporting an increased frequency of SH 

in patients with Down syndrome who also have zinc deficiency and suggesting that selenium 

deficiency reduces the synthesis of thyroid hormones [17, 18]. 

Thyroid hormones are affected by many systemic diseases [19, 20]. Clinical hypothyroidism 

can be seen later in children with SH [21]. Therefore, all adolescents and children that are 

euthyroid or have SH should be monitored at specific in terms of their thyroid functions [22]. 

TRH assays also can be helpful in SH cases [23].  

The main limitation of our study is the lack of baseline TSH, FT4 and FT3 values for the 

enrolled patients before VPA therapy started. Other limiting factors are that blood samples 

could only be taken once, for ethical reasons, and lack of re-evaluation of thyroid hormone 

levels after the drug was stopped.  

In conclusion, SH is a common effect in children using VPA for the management of epilepsy. 

As VPA exhibits an effect on thyroid hormones independent of age and dosage, we suggest 

that it will be beneficial to measure the levels of thyroidal hormones periodically in children 

using VPA.   
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