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Abstract
Back ground: Autoimmune diseases are increasing in prevalence due to the penetration of negative environmental 

conditions and endocrine disruptors into daily life. With the development of etiological factors there is also an uprise in 
childhood autoimmune thyroid diseases. Selenium (Se) is an essential element to the human body that helps regulate 
anti-inflammatory, immune-regulatory, antioxidant and endocrine functions both as a structural component and as a 
cofactor. It joins the molecular formation of the enzyme glutathione peroxidase which plays an active role in thyroid 
metabolism. 

Aim: To investigate the role of selenium deficiency in the etiology of autoimmune thy-roiditis and the effect of 
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2). Selenium de�ciency was determined according to serum Se levels 
by age for the Turkish pediatric population [18]. �e normal serum 
selenium levels by age for the Turkish pediatric population [18]. All 
cases with Se de�ciency were given 50 mcg/day of Se oral replacement 
therapy before follow-up. Patients included in the study showed 
normal ranged complete blood count, folate, vitamin B12, ferritin, 
and vitamin D results. Patients with dyslipidemia, malignancies, other 
Endocrinologica problems, and chronic diseases were excluded.

Statistical analyses

All statistical analyses were performed using the SPSS so�ware for 
Windows V16.0. All data are expressed as mean ± standard deviation 
of 95% C.I. For each continuous variable, normality was evaluated 
using the Shapiro-Wilk test. �e Mann-Whitney U test was performed 
for non-normally distributed data and Student’s t-test was performed 
for normally distributed data. �e patients’ thyroid function test results 
before and a�er selenium replacement treatment were analyzed using 
the paired t-test or Wilcoxon test. A p-value below 0.05 was considered 
statistically signi�cant.

Results
A total of 54 cases, 33 girls (61.1%) and 21 boys (38.9%), aged 

2-17 years of age (Total mean: 9.87±4.1 yr, Group I mean: 10.53±3.45 
yr, Group II mean: 9.52±4.6 yr) were included in the study. 28 cases 
were (Group I) determined to have Se de�ciency and elevated thyroid 
autoantibody levels. the number of cases for groups I and II.)

In all of the cases, 26 (53.1%) were prepubertal and 23 (46.9%) were 
pubertal. �e patient group (Group I) consisted of 18 girls (64.3%) and 
10 boys (35.7%); 10 were prepubertal (41.7%) and 14 were pubertal 
(58.3%).  �e control group (Group II) consisted of 15 girls (57.7%) 
and 11 boys (42.3%); 16 cases were prepubertal (64%) and 9 (36%) were 
pubertal. �ere was no signi�cant di�erence between sex and puberty 
parameters according to the Chi-square test. �e gender, chronological 
age, bone age, and anthropometric features (Tanner stages, BMI P...) 
of all cases.

Patients were grouped according to their body mass index (BMI) 
as normal (5-85 percentile), obese (>95 percentile), overweight (85-
95 percentile), and malnourished (<5 percentile). A total of 10 cases 
(18.5%) were obese, 5 cases (9.25%) were overweight, and 10 cases 
were malnourished (18.5%). In the patient group, 8 children (28.57%) 
were obese, 2 children (7.1%) were overweight and 5 children were 
malnourished (17.85%). In the control group 2 children (7.6%) were 
obese, 3 children (11.5%) were overweight and 5 children (19.23%) 
were malnourished.

Selenium de�ciency was accompanied by elevated anti-TG and 
anti-TPO levels in group I (51.8%). Selenium levels were normal by age 
for 26 patients in group II (48.2%) with negative thyroid antibodies. 
the mean levels of fT4, TSH, anti-TG, anti-TPO, spot iodine in urine, 
and serum Se levels. the group’s selenium level distribution. �e Mann-
Whitney U test showed a remarkably signi�cant di�erence between the 
two groups for Se levels (p: <0.001), anti-TG (p: <0.009), anti-TPO (p: 
<0.001), and TSH levels (p: <0.012). Group I, had notably low Se levels 
in contrast to high TSH, anti-TG, and anti-TPO levels. �e Spearmen’s 
correlation showed a negative correlation (-0.762 p: 0.010) between 
Se de�ciency and elevated anti-TPO levels. �e control group showed 
a positive correlation (0.455 p: 0.044) between serum Se and fT4. 
Statistically, signi�cant regression was observed in anti-TG (p: 0.006) 
and anti-TPO (p: 0.00) levels 3 months a�er oral selenium replacement 
therapy (50 mcg/day). �e thyroid function test results of Group I 

hormone synthesis, by the antioxidant e�ects of the selenoprotein-
carrying enzyme Gpx [10]. Selenium de�ciency has been shown to 
cause a decrease in T4-T3 transformation, thus leading to an increased 
T4/T3 ratio in tissues with ID-1 and ID-2 [9]. Selenium de�ciency 
prevents thyroid peroxidase (TPO) and Gpx from functioning 
normally, causing ine�cient protection against free radicals, cell injury, 
and the eventual autoimmune destruction of the gland itself [11]. 
Selenium may suppress the secretion of cytokines and increase CD4+/
CD25 FOXP3 and regulatory T cell activity via various selenoproteins 
and prevent apoptosis and thyroiditis. Selenium replacement therapy 
may improve the level of in�ammation for patients su�ering from 
autoimmune thyroiditis [12].

Selenium de�ciency is not common among childhood and 
adolescents that consume a regular diet because meat, seafood, 
food grain, and dairy products contain Se. Clinical �ndings such as 
darkened hair colour, white nails, and cardiac dysfunction can be 
signs of Se de�ciency [13]. While Se toxicity (selenosis) may be acute 
or chronic it is not a common medical presentation among humans. 
Selenosis symptoms may be as follows: nausea, emesis, abdominal 
pain, diarrhea, brittle nails, and peripheral neuropathy [10]. Selenium 
can be found in food obtained from animal (selenocysteine) or plant 
(selenomethionine) sources.  Dietary Se is primarily selenomethionine 
(50%) [14]. Up to half of Se is lost when food is cooked however this 
can be reduced by cooking at low pH [15]. Scienti�c data recommends 
Se replacement therapy for pediatric patients whose Se levels are below 
4g/dL [16]. �e minimum uptake required to prevent de�ciency-
related symptoms is 10 μg/day; the tolerable maximum uptake is 400 
μg/day [17].

Materials and Method
Study design and protocol

A�er getting approval from the ethics committee of Ufuk 
University (research �le number: 12024861-48), the study started. For 
the patients included in the study, consent forms were obtained from 
the parents for the 2-8 year-olds, and for the 8-18 year-olds consent 
forms were obtained from the child and a parent.

�e study population consisted of 54 pediatric cases who applied to 
the pediatric endocrinology department for various medical conditions 
and were diagnosed with subclinical hypothyroidism. Findings 
obtained from detailed medical histories, anthropometric evaluations, 
physical examinations, and thyroid examinations (WHO UNICEF) 
were analyzed. �yroid function tests, thyroid autoantibodies (anti-
TG, anti-TPO), spot iodine in urine, serum Se levels, and thyroid USG 
were evaluated. �yroid function tests and thyroid autoantibody levels 
were analyzed in IU/mL via chemiluminescence immunoassay (CLIA) 
whereas serum Se levels were analyzed in mcg/L via atomic absorption 
spectrophotometer. �yroid USG was performed with the use of high-
resolution 7.5 MHz probes. 

Subclinical hypothyroidism diagnoses were made for cases with 
elevated TSH levels and normal sT4 levels (prepubertal TSH: 0.6-5.5 
mIU/L, sT4: 0.8-2.2 ng/mL; pubertal TSH: 0.5-4.8 mIU/L, ST4: 0.8-
2.3 ng/mL) (28). Autoimmune thyroid disease (AITD) diagnoses were 
made with ultrasonographic �ndings of heterogenous echotexture 
accompanied by elevated titers of thyroid antibodies Anti-TPO (N: 
0-5.61 IU/mL) and Anti-TG (N:0-4.11 IU/mL). �e patient group 
included 28 cases that had thyroid dysfunction and were diagnosed 
with AITD (Group 1), while the control group included 26 cases that 
had thyroid dysfunction but were not diagnosed with AITD (Group 
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before and a�er selenium replacement therapy.
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