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Hashimoto’s thyroiditis (HT) is a chronic 
autoimmune disease of the thyroid gland 
and is the most common cause of acqui-

red hypothyroidism that presents in children and 
adults with or without goiter in areas where iodine 

deficiency is not endemic1. Worldwide annual 
incidence of HT is approximately 0.3-1.5/1,0002. 
Autoimmunity as well as environmental and gene-
tic susceptibilities are important in pathogenesis. 
The disease is characterized by the reactivity to 
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ABSTRACT

Background: Vitamin D deficiency or insufficiency may play a role in the 
pathogenesis of certain autoimmune diseases. Aim: To measure vitamin D levels 
in children with Hashimoto’s thyroiditis (HT) (either with subclinical or marked 
hypothyroidism) and in healthy controls. Material and Methods: We included 
68 children with HT aged 12 ± 4 years (39 females) from a pediatric outpatient 
clinic and 68 healthy children aged 10 ± 4 years (37 females). Calcium metabo-
lism parameters, thyroid function tests and anti-thyroid peroxidase (anti-TPO), 
anti-thyroglobulin (anti-TG) and 25 hydroxy vitamin D (25OHD) levels were 
measured. Results: Patients were older than controls but well matched by gender 
distribution. Mean 25OHD levels were significantly lower in HT patients than 
controls (16.8 ± 9.3 and 24.1 ± 9.4 ng/mL respectively, P < 0.01). Frequency of 
vitamin D deficiency was 76 and 35% in HT patients and controls, respectively 
(P < 0.001). Conclusions: Vitamin D deficiency is more common in children 
with HT than healthy controls.
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Hipovitaminosis D en niños con tiroiditis  
de Hashimoto

Antecedentes: La deficiencia o insuficiencia de vitamina D puede tener un 
rol en la patogenia de enfermedades autoinmunes. Objetivo: Medir niveles de 
vitamina D en niños con tiroiditis de Hashimoto (TH) (con hipotiroidismo 
subclínico o marcado) y en controles sanos. Material y Métodos: Estudiamos 
68 niños con TH, de 12 ± 4 años (39 mujeres) y 68 controles sanos de 10 ± 4 
años (37 mujeres). Se les midió parámetros de metabolismo de calcio, pruebas 
de función tiroidea, anticuerpos anti peroxidasa y anti tiroglobulina y 25 hidroxi 
vitamina D (25 OH vit D). Resultados: Los pacientes eran mayores que los 
controles pero la distribución por género era homogénea en ambos grupos. Los 
niveles de 25 OH vit D en pacientes y controles fueron 16,8 ± 9,3 y 24,1 ± 9,4 
ng/mL respectivamente, p < 0,01. La frecuencia de deficiencia de vitamina D 
fue de 76 y 35% en pacientes y controles, respectivamente. Conclusiones: La 
deficiencia de vitamina D es más común en niños con TH.
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one’s own thyroid antigens and both T and B 
cell-mediated immune responses play a role. A 
marked lymphocytic infiltration occurs at the 
thyroid tissue. Initially, the autoimmune response 
triggers T cells to release various cytokines, inclu-
ding interferon-gamma (INF-γ). These cytokines 
stimulate thyrocytes to form MHC-II surface 
antigens. Cell-mediated immunity and various 
antibodies result in the destruction of the thyroid 
tissue3. Diagnosis is made by demonstrating high 
anti-TPO titer and is supported with clinical fea-
tures and ultrasound findings1,4.

Vitamin D is a fat-soluble steroid molecule 
that exerts hormone-like effects and is either de-
rived from the skin in the form of cholecalciferol 
(vitamin D3) or obtained from the diet in the 
form of ergocalciferol (vitamin D2). Vitamin D 
undergoes hydroxylation steps in the liver and 
kidneys and is converted to 25 (OH) vitamin D3 
and 1.25-dihydroxy vitamin D3 [1,25 (OH)2 D3], 
respectively. 25 OHD is the best indicator of the 
body’s vitamin D status, while 1,25 (OH) 2 D3 is 
the most active form5-9.

The main function of active vitamin D is to 
regulate calcium and phosphorus metabolism 
and maintain skeletal health. As with all steroid 
hormones, vitamin D exerts its effects via a nuclear 
receptor, vitamin D receptor (VDR), and results 
in transcription of various genes by affecting the 
promoter region of target genes. Apart from the 
kidneys, VDR has been identified in various cells 
and tissues such as skin, breast, lung, hypophysis, 
parathyroid gland, bone, pancreatic beta cells, 
gonads, brain, skeletal muscle, monocytes and 
macrophages10,11.

Vitamin D deficiency has been known to cause 
rickets by affecting bone metabolism.  Currently, 
increased frequency of diabetes, cancer and some 
autoimmune diseases are also associated with 
vitamin D deficiency11,12. As a selective immune su-
ppressant, vitamin D has been shown to suppress 
and prevent development of autoimmune diseases 
such as encephalopathy, rheumatoid arthritis, 
systemic lupus erythematosus, type 1 diabetes 
mellitus and inflammatory bowel diseases13-15.

Considering the potential role of vitamin D 
in the pathogenesis of autoimmune diseases, 
in this study we evaluated vitamin D levels in 
children with HT. To our knowledge, only one 
previousstudy has analyzed vitamin D status in 
children with HT.

Materials and Methods

A total of 136 children were enrolled in the pre-
sent study. The patient group consisted of 68 chil-
dren diagnosed with HT in a pediatric outpatient 
clinic. The control group consisted of 68 age-and 
gender-matched children who visited the pediatric 
outpatient clinic for routine examinations, did 
not have any complaints and were healthy. In the 
patient group, children who had any other acute 
and chronic disease apart from HT were excluded 
from the study. Anthropometric measurements 
were performed in all participants and those with 
a BMI between the 5-85th percentilewere included 
in the study.

Serum calcium, phosphorus and alkaline 
phosphatase levels were analyzed using enzyma-
tic methods with a COBAS 6000 AutoAnalyzer 
(Roche Diagnostics, USA). Thyroid stimulating 
hormone (TSH), free T4 (fT4), parathyroid hor-
mone (PTH), anti-TPO, anti-TG and vitamin D 
levels were analyzed using chemiluminescence im-
munoassay methods with a COBAS C-501&E-601 
analyzer (Roche Diagnostics, USA).

HT was diagnosed by detecting high anti-TPO 
and anti-TG titers. Additionally, thyroid tissue was 
evaluated with thyroid USG. The patient group 
was categorized as profound hypothyroidism 
(PHT), subclinical hypothyroidism (SCHT) and 
euthyroidism (ET) depending on fT4 and TSH 
levels. From September to the end of November, 
blood samples were obtained from all individuals 
and vitamin D levels were analyzed. Vitamin D le-
vels below 30 ng/mL were regarded as insufficien-
cy, while levels below 20 ng/mL were regarded as 
deficiency. During the study, neither the patients 
nor the controls were given any drugs (anti-con-
vulsant, hormone or anti-coagulant), vitamin 
supplements, calcium or any drug-like substances 
that could interfere with vitamin D levels.

This study was approved by the ethics commit-
tee on clinical research at Gaziosmanpasa Univer-
sity. All procedures were conducted in accordance 
with the declaration of Helsinki principles after 
obtaining informed consent from patients and/
or their parents.

Analyses were performed using SPSS (IBM 
SPSS Statistics 20, SPSS inc., IBM Co. Somers, 
NY, USA). Data were evaluated with descriptive 
statistics (mean, standard deviation) together with 
independent t-tests for comparison of the two 
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groups, one-way ANOVA test forcomparison of 
more than two groups and a Pearson correlation 
test for determination of associations between 
variables. P < 0.05 was considered to indicate 
statistical significance.

Results

This study consisted of 68 patients diagnosed 
with HT in Gaziosmanpasa University Pediatrics 
Clinic between 2010 and 2014 and 68 healthy, age 
and gender-matched children. The mean age in the 
patient group was 12.15 ± 4.06 years (39 females, 
29 males) and 10.09 ± 4.44 years in the control 
group (37 females, 31 males; P < 0.05 (Table 1).

The mean 25OHD level in the patient group 
was significantly lower than in the control group 
(16.85 ± 9.26 vs 24.13 ± 9.4 ng/mL; P < 0.001 
(Figure 1). The frequency of vitamin D deficiency 
was 76% in the HT group and 35% in the control 
group (P < 0.001 (Table 2). Among the patients 
with HT, 5 (7.4%) had PHT, 32 (47.1%) SCHT 
and 31 (45.6%) ET. All HT patients who had PHT 
were vitamin D-deficient. The mean vitamin D le-
vels were 14.7 ng/mL in patients with PHT (n = 5), 
18.8 ng/mL in patients with SCHT (n = 32) and 
15.1 ng/mL in patients with ET (n = 31). Althou-
gh patients with PHT had low vitamin D levels, 
there was no statistical difference between PHT, 
SCHT and ET. Anti-TPO and vitamin D levels 
were negatively correlated in patients with HT 
although without statistical significance (r = -0.22, 
P = 0.065). Vitamin D and PTH levels were co-
rrelatedin patients with HT (r = -0.32, P = 0.006). 
There was no statistically significant correlation 
between vitamin D and TSH levels (r = -0.105, 
P = 0.3). Vitamin D levels were not significantly 
associated with calcium, phosphorus, ALP or 
PTH levels.

Discussion

HT is the most common endocrine disease in 
children16. Although autoimmunity is important 
in HT pathogenesis, genetic and environmental 
factors playa role. The disease, in which cellular 
and humoral immune responses occur at varying 
degrees, is characterized by a progressive destruc-
tion of the thyroid tissue. Pathologically, thyroid 

Figure 1. Vitamin D levels in hasimoto’s thyroiditis and 
control groups (P < 0.001).

Table 1. Age, sex and plasma 25(OH)D status of 
the hasimoto’s thyroiditis and control groups

Case 
(n = 68)

Control 
(n = 68)

p

Age (years) 12.15 ± 4.06 10.09 ± 4.44 < 0.05

Sex  n (%)
  Female
  Male

39 (57)
29 (42)

37 (54)
31 (45)

0.47

25OHD (ng/mL) 16.8 ± 9.2 24.1 ± 9.4 < 0.001 

Table 2. Frequency distribution of categorical 
vitamin D in study subject

Case 
(n = 68)

Control 
(n = 68)

Total

Vitamin D deficiency 52 (76) 24 (35) 76 (56)

Vitamin D insufficiency   9 (13) 30 (44) 39 (29)

Normal   7 (10) 14 (20) 21 (15)

tissue is distinguishedby profound T lymphocyte 
infiltration3,17,18.

Apart from the effect of active vitamin D 
on calcium, phosphorus and bone metabolism, 
vitamin D has immune regulatory and anti-in-
flammatory functions19. Vitamin D exerts its 
biological effects via vitamin D receptor (VDR) 
on the target cells8,20. VDR has been identified 
in all immune system cells. Furthermore, the 
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enzyme 1-alpha-hydroxylase has been detected 
in various tissues and 1,25 (OH)2D3 is produced 
extra-renally via paracrine action, suggesting that 
vitamin D could have many functions outside the 
skeletal system including roles in endocrine disea-
ses21-23. 1,25 (OH)2D3 is an important immune 
system regulator, modulating B and T lymphocyte 
functions24,25. The immune-modulatory function 
of active vitamin D is attributed to its effects on 
innate and adaptive system cells. 1,25 (OH)2D3 
inhibits T cell proliferation via IL-2, IFN-ƴ and 
IL-1726,27. Studies suggest 1,25 (OH)2D3 may 
prevent development or attenuate signs of au-
toimmune, inflammatory, infectious and cardiac 
diseases as well as cancer8,22,24,28. In recent years, 
researchers have focused on understanding the 
non-calcemic role of vitamin D on the immune 
system and, especially, T cell-mediated immunity. 
Tamer et al.29 found low vitamin D levels in adult 
patients with HT and high prevalence of vitamin 
D insufficiency. In a similar study, Kivity et al.12 
found a higher ratio of vitamin D deficiency (< 10 
ng/mL) in patients with HT compared with the 
controls. Nasrin Mansoruni et al.30 had similar 
results. In a study conducted on a childhood age 
group, Çamurdan et al.31 found a higher frequency 
of vitamin D deficiency in the HT patients than 
controls. In our study, the ratio of vitamin D de-
ficiency was higher in the patient group than the 
control group. To the best of our knowledge, our 
study is the second study on childhood age patients 
involving children with the autoimmune disease 
HT. Our study indicated that vitamin D deficiency 
rate is high among children with HT.

In our study, vitamin D andanti-TPO levels 
were negatively correlated, although without sta-
tistical significance. Anti-TPO and anti-TG appear 
independent of vitamin D pathophysiologically. 
However, the association between vitamin D de-
ficiency and anti-TPO shown in previous studies 
appearsto be related only to severe deficiency of 
vitamin D12,32-35. In one study where vitamin D de-
ficiency was defined as levels < 20 mg/dL, there was 
no associationbetween vitamin D and anti-TPO.

Patients with HT who are euthyroid and 
asymptomatic at the time of diagnosis develop 
hypothyroidism within a number of years3,14,36,37. 
An interesting finding in our study was that all 
HT patients with PHT had low levels of vitamin 
D. Similar to our results, previous studies repor-
ted lower vitamin D levels in patients with PHT 

than controls, and a positive correlation between 
vitamin D deficiency and TSH levels. However, 
those studies did not report a significant difference 
between hypothyroidism groups with regard to the 
association between vitamin D levels and TSH. 
This condition may be explained by euthyroidism 
in patients with HT at the time of diagnosis and 
disturbance of thyroid function tests over a long 
period of time.

Currently, vitamin D is recognized as neces-
sary for optimal health. Apart from calcium and 
phosphorus metabolism, vitamin D may play an 
important role in the pathogenesis of various au-
toimmune, degenerative and inflammatory disea-
ses and cancer15,22. However, there is no consensus 
on the optimal serum vitamin D concentrations 
for bone health and prevention of extra-skeletal 
diseases6,38,39. Currently, serum vitamin D levels 
above 30 ng/mL are considered the most bene-
ficial for maintenance of bone health. However, 
data regarding the recommended daily amount 
of vitamin D necessary to achieve these levels is 
contradictory8,38.

Vitamin D levels are influenced by various 
factors such as geographic differences, seasonal 
changes, time spent outdoors and traditional 
clothing habits. Low levels of vitamin D in some 
autoimmune and chronic diseases may be attribu-
ted to insufficient outdoor activities due to present 
diseases (i.e., SLE, MS, RA, cancer), malabsorption 
(inflammatory bowel diseases) and long-term use 
of corticosteroids5,8,40,41. Factors such as these that 
could affect vitamin D levels are unlikely in HT 
subjects.

Our study had several limitations. First, sta-
tistical evaluation regarding feeding and clothing 
habits and time spent outdoors was not possible. 
Second, a statistically significant difference with 
regard to age was observed between the patients 
and the controls who visited our outpatient clinic 
for routine check-ups.

In conclusion, vitamin D deficiency is common 
in children with HT. The correlation between 
vitamin D and anti-TPO appears related to severe 
vitamin D deficiency. Although vitamin D levels 
are influenced by various factors, studies from 
different geographical regions found higher rates 
of vitamin D deficiency in many autoimmune 
diseases compared with controls. Our findings 
suggest vitamin D may have a significant role in 
the pathogenesis of the autoimmune disease HT. 

Hypovitaminosis D in Children - E. Sönmezgöz et al

Rev Med Chile 2016; 144: 611-616



615

artículos de investigación

Future studies should focus on the utilization of 
vitamin D for reducing symptoms and preventing 
HT as well as on its protective roles.

Acknowledgement: The English in this docu-
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