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ABSTRACT

Aim: The results of studies that investigate relationship between
“autoimmune thyroid diseases (AITDs)” and serum vitamin D val-
ues are inconsistent. The study aimed to evaluate association
between serum vitamin D levels and thyroid function tests in eu-
thyroid and hypothyroid patients with elevated thyroid peroxidase
antibodies (anti-TPO).

Material and Method: Our research was carried out by examining
the file records of 21 patients with the concurrent measurement of
Vitamin D and thyroid function tests who identified anti-TPO posi-
tivity. The participants were divided into two groups according to
serum vitamin D levels: group 1 (patients who had serum vitamin D
levels of =20 ng/mL) and group 2 (patients who had insufficient or
deficient vitamin D levels of <20 ng/mL).

Results: Anti-TPO levels (median (min-max)) were lower in group
1 (149.3 (29.7-388.1) IU/mL) than in group 2 (287.7 (141.5-794.6)
IU/mL). Serum thyroid-stimulating hormone (TSH) and serum free
thyroxine (fT4) levels were no different among the groups. Serum
anti-TPO were positively correlated with TSH (r=0.731, p= 0.005)
and negatively with vitamin D (r=-0.484, p=0.026).

Conclusion: Decreased serum vitamin D levels can contribute to
the pathogenesis of AITDs. Further researches are necessary to
fully illuminate the role of vitamin D levels in autoimmune thyroiditis.
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0ZET

Amac: Otoimmun tiroid hastaliklar (AITD) ile vitamin D seviyeleri
arasindaki iliskiyi arastiran calismalarin sonuclar tutarsizdir. Bizim
calismamizin amaci, tiroid peroksidaz antikorlari (anti-TPO) yliksel-
mis olan hipotiroid veya étiroid hastalarda vitamin D seviyeleri ile
tiroid fonksiyon testleri arasindaki iliskiyi degerlendirmekti.

Materyal ve Metot: Bu calisma, anti-TPO pozitifligi saptanan ve vi-
tamin D seviyeleri ile tiroid fonksiyon testleri es zamanli olarak 6lctilen

21 hastanin dosya kayitlan incelenerek gerceklestirildi. Katiimcilar
vitamin D seviyelerine gére 2 gruba ayrildi: grup 1 (optimal vitamin D
seviyelerine (=20 ng/mL) sahip olan hastalar) ve grup 2 (yetersiz veya
eksik vitamin D seviyelerine (<20 ng/mL) sahip olan hastalar).

Bulgular: Anti-TPO seviyeleri (median (min-max)) grup 1’de (149.3
(29.7-388.1) IU/mL), grup 2’dekine gére (287.7 (141.5-794.6) IU/
mL) daha distikti (;p=0.036). Tiroid stimulan hormon (TSH) ve ser-
best tiroksin (fT4) seviyeleri gruplar arasinda farkli degildi. Anti-TPO
seviyeleri TSH ile pozitif olarak (r=0.731, p= 0.005), vitamin D ile
negatif olarak (r=-0.484, p=0.026) korele idi.

Sonug: Dislik vitamin D seviyeleri AITD’lerin patogenezine katkida
bulunabilir veya bir nedenden ziyade otoimmun hastalik stirecinin
bir sonucu olabilir. Otoimmun tiroiditte vitamin D seviyelerinin rolti-
nu tam olarak aydinlatabilmek icin daha ileri arastirmalar gereklidir.

Anahtar kelimeler: vitamin D; otoimmun tiroidit; tiroid fonksiyon testleri

Introduction

Hypothyroidism, thyroid hormone deficiency, is
a common pathological condition. Its prevalence
is 0.2% to 5.3% in Europe and 0.3% to 3.7% in the
United States. It is seen more often in women, el-
ders, white individuals, and patients with autoim-
mune endocrinopathies, autoimmune gastric atrophy,
type 1 diabetes mellitus (DM), and coeliac disease.
Hypothyroidism can be overt (clinical), defined as
high serum thyroid-stimulating hormone (TSH)
and low serum free thyroxine (fT4) concentrations
or can be mild/subclinical, defined as high TSH and

normal fT4 concentrations. Hashimoto’s disease is a
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chronic, autoimmune inflammatory disease of thy-
roid and the leading cause of hypothyroidism in de-
veloped countries. The pathogenesis of this disease is
closely related to formation of antithyroid antibodies
that attack thyroid struma. Thyroid peroxidase anti-
bodies (anti-TPO) is existent in most patients with
autoimmune thyroiditis and in approximately 11% of
the general population. The mechanisms of autoim-
mune thyroiditis are not fully understood, however it
has been claimed that some genetic and environmen-
tal factors such as vitamin D deficiency/insufficiency
can be connected with development of autoimmune
thyroiditis'“.

The effect on the musculoskeletal system of Vitamin
D is its canonical role. However, the importance of se-
rum vitamin D levels in terms of extraskeletal health
has become focus area for researchers, especially in
the last decades. The immune system cells (e.g. macro-
phages and lymphocytes) express the vitamin D recep-
tor (VDR) and thereby are modulated by Vitamin D.
The insufficiency or deficiency of Vitamin D have been
detected as risk factors for a variety of autoimmune dis-
cases, including rheumatoid arthritis (RA) and insulin

dependent DM>7.

The findings of studies that investigate relationship be-
tween autoimmune thyroid disorders and serum vita-
min D values are inconsistent®®. The goal of the study
was to comment association between serum vitamin D
values and thyroid function tests in euthyroid and hy-
pothyroid patients with elevated anti-TPO.

Material and Method

The research was put into practice by examining
the file records of the patients who applied to the
Polyclinic of Internal Medicine of our Faculty of
Medicine between 2014 to 2017 and who identi-
fied anti-TPO positivity. The inclusion criteria of the
study were: (a) an adult older than 18 years and (b)
persons with the concurrent measurement of Vitamin
D (25-(OH)-D3) and thyroid function tests. The ex-
clusion criteria included: individuals with hyperthy-
roidism or taking thyroid hormone replacement ther-
apy (HRT), inadequate data, subjects diagnosed of
having other thyroid diseases or chronic diseases in-
cluding RA and DM. The study was approved by the
Local Research Ethics Committee of our Faculty of
Medicine (13.12.2017/10). The participants were di-
vided into two groups with regards to serum vitamin
D values’: group 1 (patients who had serum vitamin
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D values of 220 ng/mL) and group 2 (patients who
had insufficient or deficient Vitamin D values of
<20 ng/mL). TSH, fT4, anti-TPO, and serum vi-
tamin D levels were quantified by using Beckman
Coulter UniCel DxI 600 device (Beckman Coulter
Diagnostics, USA).

Statistical Analyses

Statistical analyses were achieved by using commer-
cial software (SPSS version 20, IBM Corp., USA).
Continuous variables were compared with the Mann-
Withney U test and were predicated as median (min-
imum-maximum). Spearman’s correlation test formed
an estimate of the correlations. A p value lower than
0.05 was interpreted as statistically significant.

Results

All patients were women. Patients with optimal vita-
min D levels (n=10) had median (min-max) age of
29 (22-75) years and patients with insufficient or de-
ficient Vitamin D levels (n=11) had age of 36 (20-65)
years. Statistically, the difference in terms of ages was
not significant (p=0.863). Anti-TPO levels (median
(min-max)) were lower in group 1 (149.3 (29.7-388.1)
IU/mL) than in group 2 (287.7 (141.5-794.6) 1U/
mL; p=0.036) (Figure 1). fT4 and TSH values were
no different among two groups (Table 1). Anti-TPO
values were positively correlated with TSH (r=0.731,
p= 0.005) and negatively with vitamin D (r=-0.484,
p=0.026) (Figure 2). There was no correlation among
the other parameters. A post hoc power analysis per-
formed for anti-TPO levels in the groups showed that
power of the study was 69%.

Discussion
Thyroperoxidase (TPO) is both an enzyme respon-

sible from thyroid hormone biosynthesis and an auto-
antigen associated with autoimmune thyroid diseases
(AITD)". Genetic factors are responsible for approxi-
mately 70% of AITDs, while environmental factors
contribute for about 30% to AITDs". More than half
of the world population have low vitamin D values'.
Its prevalence is increasing globally'. Vitamin D mod-
ulates immune functions and its lack is associated with
an escalated risk for autoimmunity and with enhanced
susceptibility to infections'. Also, vitamin D supple-
mentation might improve immune functions, prevent
autoimmune disorders, and create a defense against
infections".
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Figure 1. Anti-TPO levels in the study groups.

Table 1. Vitamin D, anti-TPO, TSH, and fT4 levels in the study groups

Figure 2. The correlation between anti-TPO and vitamin D.

Group 1 (n=10) Group 2 (n=11) p
Vitamin D (ng/mL) 27.6 (21.6-51.3) 15.2 (4.0-19.4) 0.000
anti-TPO (IU/mL) 149.3 (29.7-388.1) 287.7 (141.5-794.6) 0.036
TSH (ulU/mL) 1.39 (0.77-1.78) 2.13(0.59-9.10) 0.295
T4 (ng/dL) 0.84 (0.71-1.03) 0.73(0.68-0.99) 0.366

anti-TPO: thyroid peroxidase antibodies; TSH: thyroid-stimulating hormone; fT4: free thyroxine. Data in the table have been expressed as the median (minimum-maximum).

We determined that anti-TPO values are lower in pa-
tients with optimal serum vitamin D values compared
to that of patients with insufficient or deficient serum
vitamin D values and that as serum vitamin D values
increase, serum anti-1 PO levels decrease. The results
clearly point out that Vitamin D can pressure autoim-
munity. Previous researches have shown that there is a
relationship between vitamin D deficiency and auto-
immune thyroiditis development. Recently, Nalbant et
al.' reported that insufficient vitamin D levels might
decrease blood supply to thyroid and that anti-TPO
levels were higher in patients who had vitamin D defi-
cient in HT. They put forward that reduction of blood
supply to thyroid can clarify the increased anti-TPO
levels and impaired immune-modulation, which are
seen in vitamin D deficiency. Vitamin D has impor-
tant effects on T helper cell type 1 (Thl), Th2, Th9,
and Th17 and IL-4, IL-10, IL-17, and IFN-gamma
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secretion, explaining how vitamin D insufficiency
or deficiency contribute to immune thyroid disease
development’'¢. Also, it has been shown that poly-
morphisms of VDR is significantly associated with
autoimmune thyroid diseases'”. Our results agree with
previous studies that have indicated that serum vita-
min D insufficiency or deficiency is an important risk
factor for positive thyroid antibodies™".

The fact that low serum vitamin D values can contrib-
ute to the pathogenesis of AITDs made think that vita-
min D administration can be a part of their treatment.
Simsek et al.** have found that vitamin D supplementa-
tion reduced thyroid antibody titers (serum anti-TPO
and thyroglobulin antibody) in patient with vitamin
D deficient. Similarly, Krysiak et al.>* have determined
that there is a favourable effect of vitamin D on thy-
roid autoimmunity. However, there are many studies
that have reported that vitamin D treatment cannot



improve thyroid function and autoimmunity associat-
ed with thyroid*'*. In a recently-reported study, it has
been found that vitamin D levels are similar in patients
with HT and the healthy control group®. Moreover, it
has been suggested that low vitamin D values may be a
result of autoimmune processes rather than an etiologi-
cal factor*. Consequently, further researches are neces-
sary to fully illuminate the role of vitamin D levels in
autoimmune thyroiditis and its causal effect.
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