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Abstract: Objective: Vitamin D deficiency has been reported to be associated with different autoimmune diseases such
as type 1 diabetes, rheumatoid arthritis and Crohn’s disease. The aim of this study was to evaluate the association between
Hashimoto's thyroiditis and vitamin D deficiency. Material and Methods: This case-control study was carried out in tertiary
hospitals from 2011 to 2012. A total of 198 female subjects were included, of whom 84 and 114 participants were healthy
or had vitamin D deficiency, respectively. Serum vitamin D levels, parathyroid hormone concentrations thyroid hormone
levels and thyroid auto-antibodies were measured in all subjects. Results: Demographic characteristics of participants were
not significantly different between the control and study groups (p > 0,05). Frequency of Hashimoto’s thyroiditis was
similar in both groups (p = 0.958). Thyroid auto-antibodies did not correlate with vitamin D levels (p > 0.05). Conclusion:
Although vitamin D deficiency is associated with some of autoimmune diseases, Hashimoto’s thyroiditis was not found to
be associated with vitamin D deficiency in female patients in this study.
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Hashimoto thyroiditis is an autoimmune, progressive

1. Introduction

Vitamin D is a fat-soluble vitamin which is
predominantly synthesized in the skin. Vitamin D and its
metabolites have an important clinical role due to their
interrelationship with calcium homeostasis and bone
metabolism [1]. Vitamin D deficiency can be caused by
low sun exposure, lack of vitamin D fortified foods and
malabsorption. Impaired hydroxylation of vitamin D in
liver or kidney can also cause deficiency [2]. Vitamin D
has major effects on nearly all cells of the immune system.
Antigen presenting cells, such as dendritic -cells,
macrophages, and T and B cells, express the vitamin D
receptor. As an immune modulator, vitamin D reduces
activation of the acquired immune system. Hence, vitamin
D deficiency could theoretically increase the risk of
autoimmune diseases such as type 1 diabetes, rheumatoid
arthritis, multiple sclerosis, Graves’ disease and Crohn’s
disease [3-6].

inflammatory disorder of the thyroid gland. A dense
lymphocytic infiltration of the gland is involved in the
pathogenesis of Hashimoto thyroiditis. The incidence of
this disease is 2% with a peak in women 30-50 years-old
[7]. Antithyroglobulin antibody (anti-Tg) and anti-thyroid
peroxidase antibody (anti-TPO) are the main antibodies
detected in Hashimoto thyroiditis. Genetic and
environmental factors are considered the main triggers of
the disease [7].

Vitamin D also inhibits generation of cytokine which
plays an important role in developing autoimmune
thyroiditis [8]. There are some studies which were
performed to elucidate the association between vitamin D
deficiency and Hashimoto’s thyroiditis. However, the
results of these studies are insufficient for clear information
[9-12]. Frequency of vitamin D deficiency is high in
women in Turkey [15]. If vitamin D deficiency is
associated with Hashimoto’s thyroiditis, a large number of
patients have increased risk for Hashimoto’s thyroiditis in
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our country. Therefore, we can prevent the developing of
Hashimoto’s thyroiditis in some patients. According to this
link we performed the current study and we aimed to
determine whether Hashimoto’s thyroiditis is related to
vitamin D deficiency.

2. Materials and Methods

This cross-sectional study was carried out in the internal
medicine outpatient clinics of the Adana Numune Training
and Research Hospital, and Umraniye Training and
Research Hospital in Turkey, from February 2010 to March
2012. The institutional review board of the hospitals
approved this experiment, and informed consent was
obtained from all subjects. All procedures were followed in
accordance with the ethical standards of the Responsible
Committee on Human Experimentation, and with the
Helsinki Declaration of 1975, as revised in 2008.

A total of 198 female subjects were included in this
study. The study and control groups included 114 and 84
subjects with vitamin D deficiency or optimal vitamin D
status, respectively.

Subjects with malignancies, renal diseases, liver diseases,
metabolic bone diseases, primary hyperparathyroidism,
diabetes, pregnancy and medications that might alter
concentration of vitamin D were excluded. Subjects with
past history of vitamin D deficiency and thyroid disorders
were also excluded. All subjects were Muslim but they
were not veiled. All of the subjects (including patients and
controls) were chosen from the individuals who admitted to
the internal medicine outpatient clinics of the institutes.
Subjects in the control group had no any health complaints
they admitted only for check-up. Additionally, they were
frequency-matched to the cases according to age BMIs.
Women were recruited in this study since women have
more risk for vitamin D deficiency and Hashimoto’s
thyroiditis [7,14-16]. If vitamin D deficiency is associated
with Hashimoto’s thyroiditis, we should observe it in a
study like a this.

A venous blood sample was collected in the morning
of overnight fasting. We measured serum vitamin D, anti-
Tg, anti-TPO, TSH, free T4 (FT4), free T3 (FT3), PTH
concentrations. Serum 25(OH)D concentration was
measured for vitamin D deficiency. Other biochemical
parameters included in this study were blood glucose,
hepatic transaminases (AST, ALT), wurea, creatinine,
calcium and phosphorus. Serum 25(OH)D concentrations
were measured by using commercially available enzyme-
linked immunosorbent kits (Minneapolis, USA). Serum
25(0OH)D concentrations of < 30 ng/ml (75 nmol/l) were
defined as vitamin D deficiency and < 20 ng/ml (< 50
nmol/l) as severe deficiency. A value of 25(OH)D
concentration greater than 30 ng/ml (75 nmol/l) was
considered as normal vitamin D level [17,18]. Thyroid
function tests (TSH, FT3 and FT4), thyroid auto antibodies
(anti-Tg, anti-TPO) and PTH were measured by
electrochemiluminescent immunoassay with  Abbott

Architect T 2000 SR analyser system (Illiniosis, USA).
Blood glucose, AST, ALT, urea, creatinin, calcium and
phosphorus were analyzed on Beckman Coulter Synchron
LX 20 (Massachusetts, USA) using commercially available
kits. Elevated serum levels of thyroid auto antibodies and
ultrasonographic findings of thyroiditis were used for
diagnosis of Hashimoto’s thyroiditis.

The MedCalc 12.7 software program (MedCalc Belgium)
was used for statistical analysis. Data were reported as the
mean £ SD. Kolmogorov-Smirnov test was used to show
the normal distribution of quantitative measurements. Chi-
square is used to test the statistical significance of
differences in frequencies. T test or Mann Whitney U tests
were used for comparison of quantitative measurements
between the two groups. Pearson correlation coefficient
was used to analyse the degree of association between two
variables. A log transformation was used for the variables
that were not normally distributed. Multiple regression test
(enter method) was used to analyse the relationship
between a dependent variable and one or more independent
variables (predictor variables or explanatory variables).
The probability of making a Type 1 error (alpha,
significance) is 0.05 in all tests.

3. Results

The mean age of study and control groups were 33.2 +
8.1, 34.1 = 8.5, respectively. The difference was not
statistically significant (p = 0.455). Mean BMIs were
comparable in both groups (p = 0.067). Blood glucose,
AST, ALT and creatinin levels of groups were also similar
(p=0.119, 0.162, 0.068, 0.127, respectively) (Table 1).

Table 1. Characteristics of the study and control groups.

Reference Study group S0
values (N=114) group P
(N=84)

Age 332481  34.148.5 0455

BMI (kg/m?) 234436 243428  0.067

Glucose (mg/dL)  74-106 927482 95.0+127  0.119
Creatinine

sl 05-1.1  0.65:0.08  0.67¢0.11  0.162

AST (IU/L) <40 18.049.4  18.9+47.8  0.068

ALT (IU/L) <40 174463 182463  0.127

TSH (uU/mL)  0.27-4.2 27475 19410  0.547

FT3(pg/mL) 2.0-44 3.042.4 2.8+1.1 0.730

FT4 (ng/dL) 10-1.7  1.08+0.14  1.16£033  0.099

PTH(pg/mL) 15-65 75.0441.9 6224322 0.005

Calcium(mg/dL)  8-102  9.04+0.51  9.29+0.44  0.0004

Phosphorus 225 3204047 3494047  0.004
(mg/dL)

25(CH)D 30-80 14.8455 385485  <0.0001
(ng/mL)

frezIs:E:;g/t‘zN) 157% (18)  16.6% (14)  0.958

Serum TSH, FT3, FT4 concentrations of groups were
not statistically different (p = 0.547, 0.730, 0.099,
respectively). PTH concentration was high, calcium and
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phosphorus levels were low in study group. The differences
were statistically significant (p = 0.005, 0.0004, 0.004,
respectively). Study group had a lower serum 25(OH)D
concentration than control group (14.8 £ 5.5 vs 38.5 + 8.5,
p <0.0001). The prevalance of Hashimoto’s thyroiditis was
similar in both study and control groups (15.7 % and
16.6 % in subjects with and without vitamin D deficiency,
respectively). The difference was not statistically
significant (p = 0.958; Table 1).

Correlation analyses have shown that 25(OH)D
concentrations were not associated with thyroid auto
antibodies (p > 0.05, respectively, Table 2, Figure 1,2).
Multiple regression analyses (enter method) were
performed with Anti Tg and Anti TPO as dependent
variables and with age, BMI, 25(OH)D and TSH as
independent variables. A significant correlation persisted
between Anti Tg and TSH (p < 0.001, table 3), and
between TSH and Anti TPO (p < 0.001; table 4).

Table 2. Correlations of 25(OH)D with thyroid auto antibodies.

Table 3. Independent predictors for AntiTg by enter regression analyses.

B- ) Standard tovalue o
Coefficient error
(Constant) 13.4500
Age 0.6128 1.1819 0.518 0.6052
BMI -1.2673 2.6350 -0.481 0.6315
25(0H)D -0.1133 1.7638 -0.0642 0.9489
TSH 13.0183 1.2696 10.254 <0.0001

Table 4. Independent predictors for AntiTPO by enter regression analyses.

B- Standard t-value -
Coefficient error
(Constant) -60.7920
Age 0.9001 1.0866 0.828 0.4093
BMI 0.6314 2.4224 0.261 0.7949
25(0H)D 1.3968 1.6215 0.861 0.3909
TSH 12.3614 1.1671 10.591 <0.0001

25(0OH)D AntiTg AntiTPO
Study group r 0.082 0.135
=l p 0.385 0.149
Control group r 0.123 0.003
(N=84) p 0.261 0.974
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Figure 1. Scatter diagram shows that there is no any correlation between
25(OH)D and AntiTg
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Figure 2. Scatter diagram shows that there is no any correlation between
25(OH)D and AntiTPO

4. Discussion

In this study we investigated the prevalance of
Hashimoto’s thyroiditis in women with or without vitamin
D deficiency. We also investigated the association between
thyroid auto antibodies and vitamin D levels. The main
findings of our study were; the frequency of Hashimoto’s
thyroiditis was similar in subjects with or without vitamin
D deficiency and the thyroid auto antibodies were not
associated with serum vitamin D levels.

Patients with vitamin D deficiency are common in
Turkey. Vitamin D deficiency is a widespread health
problem in all regions of our country. In a study, Erkal et al.
have shown that more than 78% of Turkish people have
vitamin D deficiency [13]. Female subjects were prefered
in this study since Hashimoto’s thyroiditis and vitamin D
deficiency are more common disorders in women
population [7,14-16]. The ages of the subjects in our study
were between the most appropriate age ranges for
Hashimoto’s thyroiditis because the incidence of the
disease is higher in age between 30-50 years. Additonally,
severe vitamin D deficiency is also common in
reproductive age of women [13,19].

The physiological role of thyroid hormones in the
regulation of vitamin D metabolism is still unclear but it
has been reported that patients with hyperthyroidism have
low serum levels of vitamin D. In a study, plasma vitamin
D was decreased in hyperthyroid mice as a consequence of
decreased renal CYP27B1 mRNA expression. Additionally,
antithyroid drug treatment for Graves’ disease has been
shown to increase vitamin D levels in another study [20,21].
In present study thyroid hormone levels of both groups
were comparable and patients taking drugs that might alter
concentration of vitamin D were excluded.

Active forms of vitamin D prevent the development of
autoimmune diseases [22]. It suppresses autoimmune
disease pathology by regulating differentiation and activity
of CD4+ T cells resulting in a more balanced T1/T2
response favoring less development of self-reactive T cells
and autoimmunity. As an immune modulator, vitamin D
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reduces activation of the acquired immune system.
Therefore, vitamin D deficiency could theoretically
increase the risk of autoimmune diseases such as type 1
diabetes, rheumatoid arthritis, multiple sclerosis and
Graves disease [3-6]. However, the association between
vitamin D deficiency and Hashimoto’s thyroiditis is not
clear. Kivity et al. have shown low concentrations of
25(0OH)D in patients with autoimmune thyroid diseases [10]
but Effraimidis et al. reported that vitamin D deficiency is
not associated with early stages of thyroid autoimmunity
[12]. Colak et al. reported that 94.4% of patients with
Hashimoto’s thyroiditis had vitamin D deficiency. In the
same study severe vitamin D deficiency was found as
42.8% in females patients with Hashimoto’s thyroiditis
[23]. Likewise, Tamer et al. showed lower serum 25(OH)D
concentrations in Hashimoto’s thyroiditis compared to
healthy control subjects in a younger population [11]. On
the other hand, in Erkal et al. and Ergiir et al. studies they
have found high prevalence of vitamin D deficiency in
Turkish population regardless of Hashimoto’s thyroiditis
[13,19].

In vivo data from animals and from human vitamin D
supplementation studies have shown beneficial effects of
vitamin D on immune function, in particular in the context
of autoimmunity [24]. Otherwise, Fournier et al. have
shown that administration of vitamin D has little effect in
reducing the severity of experimental autoimmune
thyroiditis induced by immunizing CBA mice with
thyroglobulin [25].

The polymorphic vitamin D binding protein greatly
facilitates vitamin D actions, and vitamin D binding protein
alleles differ regarding their affinity for vitamin D. In
accordance with this line, Pani et al. investigated
polymorphisms of the vitamin D binding protein gene for
an association with thyroid autoimmunity. They have
reported that vitamin D binding protein is associated with
Graves’ disease but not with Hashimoto’s thyroiditis [26].
Similarly, Yazict et al. did not observed any differences
between patients with Hashimoto’s thyroiditis and healthy
controls in terms of Apal and Bsml polymorphisms in
Turkish population [27].

Some of previous studies have investigated vitamin D
levels in patients with autoimmune thyroidits. These
studies concluded that low 25(OH)D concentrations was
associated with autoimmune thyroiditis due to the immune
system activation. However, vitamin D deficiency is more
common in the populations so it can be found as a
comorbidity in all diseases. For example; Erkal et al. have
shown that more than 78% of Turkish people had vitamin
D deficiency [16]. According to this line, if you measure
25(OH)D concentration in patients with coronary artery
disease you may find low 25(OH)D concentrations in most
of these patients. You can also find low concentrations in
patients with type 2 diabetes but it is difficult to explain the
association between vitamin D deficiency and these
diseases. In our study, we have shown that frequency of
Hashimoto’s thyroiditis was comparable in both groups.

This result is supported by some results of Kivity et al.
study. They reported that the prevelance of vitamin D
deficiency was not different between patients with or
without autoimmune thyroiditis [10].

Our study was designed as simplest compared to
previous studies. We investigated the frequency of
Hashimoto’s thyroiditis in female subjects with or without
vitamin D deficiency. Female gender in this study may
constitute a bias, we planned this study with female gender
because women have more risk for vitamin D deficiency
and Hashimoto’s thyroiditis so we can find more clear
results. Moreover, when we looked previous studies, the
majority of groups were women [10,11,23].

The results can be challenging in the studies designed
with common disorders if the clinical properties of the
control and study group are not well-matched. Although
subjects with normal 25(OH)D concentrations are rare in
our region the control group in this study is a real healthy
group with a normal 25(OH)D concentrations. We found
the frequency of Hashimoto’s thyroiditis comparable in
both groups and no correlation was found between vitamin
D and thyroid auto antibodies. Similarly, age and BMI
were not correlated with auto antibodies. Not surprisingly,
serum TSH concentrations were correlated with thyroid
auto antibodies.

The discordence of findings between current study and
other studies may depend on patient selections (gender, age,
BMIs, exclusion criteria, etc), group creations (properties
of groups, level of vitamin D deficiency), society
differences (genetic properties, peoples).

Our study had some limitations. First, it would have
been beneficial if the sample size had been larger.
According to the power analyses, the power of the study is
low due to the small sample size. Thus, our findings need
to be replicated in larger populations. Second, we used only
a single measurement of 25(OH)D. On the other hand, we
have strength points. First, the group selection is good in
this study. All patients had vitamin D deficiency and all
controls had optimal vitamin D levels. Moreover, the wide
exclusion criteria is another strong point.

In conclusion, vitamin D deficiency is common in
women in Turkey and we observed that Hashimoto’s
thyroiditis is not associated with vitamin D deficiency in
women in our country.
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