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Abstract
The essential biological action of vitamin D is regulation of calcium and phosphorus metabolism and preserving bone health. In recent 
years there have been reports about the extraskeletal actions of vitamin D and its role in the regulation of immune system. Vitamin D 
supplementation appears to reduce the incidence of cardiovascular diseases, cancer, and infections and be able to reduce all-cause mor-
tality. Deficiency of vitamin D has been found to correlate with the increased incidence of autoimmune diseases, including type 1 dia-
betes mellitus, rheumatoid arthritis, systemic lupus erythematosus, multiple sclerosis. Autoimmune thyroid diseases (AITD), including 
Graves’ disease, Hashimoto’s thyroiditis are relatively common autoimmune disorders affecting more than 5% of general population. It 
has been shown that vitamin D receptors (VDR) and 1-alpha hydroxylase are expressed in papillary thyroid cancer and normal thyroid 
tissue, suggesting local synthesis of 1,25(OH)2D in the thyroid. While VDR gene polymorphism has been found in much research to be 
associated with AITDs, very few studies have examined the impact of vitamin D deficiency on the incidence of AITDs in humans with 
conflicting results. This review focuses on the association between vitamin D and autoimmune thyroid diseases and summarizes the 
results of vitamin D supplementation studies in patients with AITD.
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INTRODUCTION

The main role of vitamin D is to maintain calcium and 
phosphorus homeostasis and to preserve bone health. Vita-
min D deficiency has become a major public health prob-
lem worldwide. There are increasing number of reports 
on the relationship between vitamin D deficiency and the 
risk of various non-skeletal disorders such as cardiovascu-
lar diseases, cancer and infections.1,2,4 It has been shown 
that vitamin D deficiency is associated with autoimmune 
diseases, including type 1 diabetes (T1DM)3, rheumatoid 
arthritis (RA)5, systemic lupus erythematosus (SLE)6, in-
flammatory bowel disease, multiple sclerosis (MS)7, and 
that vitamin D supplementation prevents the onset and/or 

development of these diseases.
Low levels of vitamin D have also been associated with 

increased prevalence of autoimmune thyroid diseases 
(AITD) such as Hashimoto’s thyroiditis (HT) and Graves’ 
disease (GD). This review focuses on the possible associ-
ation of vitamin D with AITD and the potential role for 
vitamin D supplementation in the therapy of these disor-
ders.

Physiological action of vitamin D

Vitamin D is a steroid molecule which acts via vitamin D 
receptor (VDR). There are two forms of vitamin D, chole-
calciferol (vitamin D3) and ergocalciferol (vitamin D2). Vi-
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tamin D3 is synthesized in the skin by 7-dehydrocholesterol 
reductase upon exposure to ultraviolet B (UVB) radiation. 
It can also be obtained from a few dietary sources (mainly 
fatty fish). Ergocalciferol is produced by plants and fungi 
and represents the dietary source of vitamin D. Both forms 
are transported to the liver where they are hydroxylated to 
25–hydroxyvitamin D (25-OH-D3 or calcidiol). 25(OH)
D is the major circulating and stored form of vitamin D, 
and the evaluation of serum 25(OH)D is considered the 
best marker to measure whole body vitamin D status.8,9 
At physiological concentrations, 25(OH)D is biologically 
inactive and must be converted to the biologically active 
form, 1,25-dihydroxyvitamin D (1,25(OH)2D or calcitri-
ol) by 1α-hydroxylase protein, encoded by the CYP27B1 
gene and expressed mainly in the kidneys. The activity of 
the 1α-hydroxylase enzyme is under control of parathyroid 
hormone (PTH), it is down-regulated via negative feedback 
by calcitriol concentrations and by the fibroblast growth 
factor 23 (FGF 23). Calcitriol is inactivated by the 24-hy-
droxylase.8,9 

Other cell types, including immune cells, also ex-
press 1α-hydroxylase and are able to convert the inactive 
25(OH)D into the active 1,25(OH)2D in either an auto-
crine or paracrine manner without the above feedback 
regulation.10 

25(OH)D is considered as the best indicator for moni-
toring vitamin D levels. This is the major circulating form 
of vitamin D with a half-life of 2-3 weeks. 1,25(OH)2D3 
does not reflect vitamin D status as it has a half-life of ~4h, 
peripheral levels 1000 times lower than 25(OH)D and is 
tightly regulated by PTH, calcium, and phosphate.

Vitamin D receptor is an intracellular receptor which 
belongs to the steroid nuclear receptor family. The active 
1,25(OH)2D form binds to the VDR and heterodimerizes 
with retinoic acid. This complex acts on the vitamin D 
response elements in the promotor region of target genes 
to exert its effects.9 1,25(OH)2D controls the expression 
of genes responsible for the regulation of cellular prolif-
eration, differentiation, apoptosis and angiogenesis.2 The 
brain, prostate, breast, colon tissues as well as immune 
cells express VDR and respond to 1,25(OH)2D.2 A form of 
membrane-bound VDR also exists, which would mediate 
immediate, non-genomic actions of 1,25(OH)2D.8

Several polymorphic variants of the genes involved in 
metabolism, transport and activity of vitamin D have been 
described in the last years. The ones that are best charac-
terized are the four single-nucleotide polymorphic vari-
ants of the VDR gene (Apal, Bsml, Fokl and Taql) that have 
been associated with autoimmune disorders or cancers.9 

Vitamin D and thyroid autoimmunity - 
molecular mechanisms

The idea that vitamin D is a hormone that not only acts 
on the skeletal system but on a great number of target tis-
sues has been supported by the identification of the VDR 
in nearly all tissue types, including the thyroid gland and 

human immune cells, such as neutrophils, macrophages, 
dendritic cells, T and B lymphocytes.2,8,10 Several stud-
ies indicated that the biologically active form of vitamin 
D has potent immunomodulatory effects both on the in-
nate and adaptive immune system.11 Vitamin D inhibits 
pro-inflammatory processes by suppressing the over ac-
tivity of CD4+, Th1, Th2, and Th17 cells and production 
of their related cytokines by the activation of VDR. Epide-
miological studies have shown a relation between vitamin 
D deficiency and autoimmune diseases, such as rheuma-
toid arthritis, MS, SLE, type 1 diabetes, Crohn’s disease. 
Treatment with vitamin D has been demonstrated to be 
beneficial in the management of autoimmune disorders in 
humans, by diminishing exacerbations of MS, reducing 
the pain and C-reactive protein levels in RA and psoriatic 
arthritis, and preventing the development of MS or T1DM 
when given prophylactically.3,5,7,12 

The pathogenesis of AITDs is multifactorial, com-
bining genetic, immune, environmental and hormonal 
influences. The effects of various environmental factors 
and the intrinsic genetic predisposition may lead to a loss 
of self-tolerance and promote the initiation of AITDs.13 
Chronic autoimmune thyroiditis, or HT, is a typical T-cell 
mediated autoimmune disease, characterized by intrathy-
roidal infiltration of B and T lymphocytes with CD4+type 
1 T helper (Th1) subtype predominance with thyrocyte 
destruction and hypothyroidism. In GD, lymphocytic in-
filtration is mild and involves mainly CD4+type 2 T helper 
(Th2) cells, which induce the production of antibodies to 
bind the TSH receptor, indicating a humoral immune re-
sponse.13 

The discovery of the vitamin D receptor in monocytes, 
dendritic cells, and activated T cells highlighted the poten-
tial involvement of vitamin D in the immune system and 
in the pathogenesis of the autoimmune diseases.14 The sig-
nificant association of VDR polymorphism with AITD has 
also indicated a potential role of vitamin D in their patho-
genesis.15 Dendritic cells (DC) are a primary target for the 
immunomodulatory activity of vitamin D.16 Vitamin D 
has been shown to inhibit dendritic cell dependent T-cell 
activation, and promote tolerogenic properties that favor 
the induction of regulatory rather than effector T cell.17 Ex-
pression of MHC II on DC is down regulated by vitamin 
D, resulting in an decreased presentation of autoantigens.18 
Vitamin D directly regulates T cells functions by decreasing 
the proliferation of Th1 and production of cytokines such 
as IL-2, IFN-gamma, TNF and shifting the polarization of 
T cells from Th1 toward Th2 that produce IL-4 and IL-5.19 
A third group of Th cells, influenced by vitamin D are IL-
17 secreting T cells (Th-17 cells). 1,25(OH)2D depresses 
IL-17 production via direct transcriptional suppression.14 
The production of inflammatory Th1 cytokines promote 
cell-mediated cytotoxicity leading to thyroid destruction 
in HT. In this regard, the suppression of Th1 response by 
vitamin D may counteract the onset of GD, as Th1 domi-
nance seems to be involved in the induction of the disease. 
1,25 (OH)2D inhibits B cell proliferation and differentia-
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tion into plasma cells, immunoglobulin secretion (IgG and 
IgM), memory B cell generation and also induces B cell 
apoptosis.10,11,14 

Autoimmune thyroid diseases are more prevalent in 
women.20 Women have been reported to have higher ab-
solute numbers of CD4+ lymphocytes and higher rates of 
Th1 cytokine production than men. It is also well known 
that estrogen stimulates calcitriol accumulation in wom-
en.21 

Vitamin D and AITD - clinical studies

AITDs, including Graves’ disease and Hashimoto’s thyroid-
itis, are the most prevalent autoimmune diseases, affect-
ing more than 5% of population. Furthermore, abnormal 
thyroid function varies within 7-9% in females and 1-2% 
in males across different populations. A few studies have 
examined the relationship between vitamin D insufficiency 
or deficiency and prevalence of AITDs in humans. 

Small case-control studies have suggested lower serum 
vitamin D levels or a higher prevalence of vitamin D in-
sufficiency in patients with AITD compared with healthy 
controls. Kivity et al. found significantly lower levels of vi-
tamin D in 50 patients with AITDs, than in 98 healthy sub-
jects (72% vs. 30.6%; p<0.001) as well as in 28 patients with 
HT compared to 42 patients with non-AITD (79% vs. 52%; 
p<0.05). Vitamin D deficiency (25(OH)D level <25 nmol/l) 
also correlated with the presence of antithyroid antibodies 
and abnormal thyroid function test (p=0.01), suggesting 
the involvement of the hormone in the pathogenesis of the 
disease.22 The same association was observed by Shin et al. 
They reported that 111 patients with elevated anti-thyroid 
antibodies had lower levels of serum 25(OH)D3 when com-
pared to 193 controls (p<0.001).23 Tamer et al. demonstrated 
that 161 patients with HT had lower vitamin D levels when 
compared to 162 healthy age-and sex-matched controls 
(92% vs. 63%; p<0.001). Moreover, vitamin D insufficien-
cy (<75 nmol/l) occurred more frequently in patients with 
HT than in controls. Among the HT cases, the prevalence 
of vitamin D insufficiency tended to be higher in patients 
with overt hypothyroidism (47/50, 94%) or subclinical 
hypothyroidism (44/45, 98%) than in those with euthy-
roidism (57/66, 86%), although the differences were not 
statistically significant.24 The association between AITDs 
and hypovitaminosis D was also investigated in a Chinese 
population by Choi et al. in a cross-sectional study involv-
ing 6685 participants who underwent routine health check-
ups. The authors demonstrated that the levels of vitamin D 
were significantly lower only in Chinese pre-menopausal 
women with AITD, but not in postmenopausal women or 
in men. Vitamin D deficiency (<25 nmol/l) and insufficien-
cy (25-75 nmol/l) were significantly associated with AITD 
only in premenopausal women, suggesting that vitamin D 
may modulate thyroid autoimmunity through estrogens.25 
Unal et al. investigated 254 newly diagnosed HT and 27 
GD adult patients and 124 healthy controls. They demon-
strated that both HT and GD patients had lower circulating 

25(OH)D3 compared to healthy subjects (p<0.001) and sta-
tistically significant negative correlation between vitamin 
D and anti-TPO (r= –0.176; p=0.003), anti-TG levels (r= 
–0.136; p=0.025) in both HT and GD groups and vitamin 
D levels were the lowest in GD patients.26 Bozkurt et al. 
revealed that serum 25(OH)D levels of HT patients (180 
treated and 180 non-treated) were significantly lower than 
180 controls, and that the severity of vitamin D deficiency 
was correlated with the duration of HT, thyroid volume, 
and antibody levels, suggesting a potential role of vitamin 
D in the development of HT and/or its progression to hypo-
thyroidism.27 Mansournia et al. found a significant inverse 
association between serum 25(OH)D levels and HT (OR 
0.81, 95% CI 0.68–0.96; p=0.018) by comparing 41 hypo-
thyroid HT patients with 45 healthy euthyroid individuals, 
such that each 12.5 nmol/l increase in serum 25(OH)D lev-
el resulted in a 19% decrease in the odds of HT.28 A recent 
meta-analysis of 20 case-control studies showed that AITD 
patients have lower 25(OH)D levels and are more likely to 
be vitamin D deficient compared to controls.29 Subgroup 
analyses showed that GD and HT patients also have lower 
25(OH)D levels and are more likely to be deficient in vita-
min D. The criterion for vitamin D deficiency in the studies 
included in this meta-analysis was a 25(OH)D level of < 
25–50 nmol/l.

The relationship between vitamin D and GD has been 
less investigated. Most of the available data point to a high-
er prevalence of 25(OH)D3 deficiency also at this form of 
thyroid autoimmunity. More pronounced decrease levels of 
25(OH)D3 have been found mainly early after establishing 
the diagnosis. Kivity et al. reported higher prevalence of 
vitamin D deficiency in GD patients than in healthy indi-
viduals matched by age.22 In 26 female patients with newly 
onset GD a significant relationship of low levels of vitamin 
D with increased thyroid volume was observed, but not 
with anti-TSHR antibody (TRAb) levels or thyroid func-
tion, suggesting that vitamin D status may be involved in 
the pathogenesis of the disease. The same authors followed 
long-term development of the disease and found lower vi-
tamin D values in 36 female GD patients in an active phase 
of the disease than in 18 patients with remission and 42 
controls after 1 year.30 Zhang et al. revealed an association 
between TRAb titer and vitamin D status in GD. They 
found low serum vitamin D levels in TRAb-positive GD 
patients, suggesting that low vitamin D status is associat-
ed with autoimmunity in GD.31 All the data on the asso-
ciations between vitamin D and GD have been reviewed 
in a recent meta-analysis of 26 studies by Xu and cowork-
ers. The authors conclude that low vitamin D status may 
increase the risk of GD, however pathogenic mechanisms 
remains unclear.32 

Association of high thyroid hormone levels with low 
1,25(OH)2D3 raises the question about the molecular 
mechanism behind it. Thyroid hormones relatively af-
fect renal activity of 1-alpha hydroxylase and plasma 1,25 
(OH)2D levels. Kozai et al. found that T3 decreases the basal 
transcriptional activity of the CYP 27B1 gene (1alpha hy-
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droxylase) in T3 induced hyperthyroid mice through TR 
alpha and TR beta 1 and retinoid X receptor alpha in renal 
proximal tubular cells, resulting in decreased renal CYP 
27B1 expression and plasma 1,25 (OH)2D3. 33 

Some studies, however, reported no significant associa-
tion between serum vitamin D levels and thyroid autoim-
munity. Goswami R et al. in a study with 642 Asian Indians, 
serum 25(OH)D values showed only weak inverse correla-
tion with anti-TPO Ab titres (r = −0.08; p=0.04). 34 A recent 
study from the Amsterdam AITD cohort of 803 subjects in-
dicated that de novo development of anti-TPO-antibodies 
was not associated with low vitamin D levels. The authors 
concluded that vitamin D deficiency is not associated with 
the early stages of thyroid autoimmunity.35 Chailurkit et al. 
in a population based survey in Thailand did not find any 
relationship between 25(OH)D status and thyroid autoan-
tibodies - TgAb and TPOAb.36 D’Aurizio et al. also reported 
no differences in vitamin D deficiency (<50 nmol/L) and 
25(OH)D levels between 100 AITD patients (52 HT and 48 
GD) and 126 healthy controls.37 

Regarding the association between functional poly-
morphism in the VDR gene or vitamin D binding proteins 
and AITD risk, the results are inconclusive. A meta anal-
ysis of eight studies including about 1000 cases of various 
ethnicities (Asian, European, African) indicated that the 
Bsml or Taql VDR polymorphism was significantly asso-
ciated with AITD risk, whereas the Apal or Fokl polymor-
phism was not.15 

25(OH)D sufficiency/insufficiency/
deficiency thresholds and 
recommendations for supplementation 

Serum 25(OH)D level determination was recommend-
ed by the Institute of Medicine (IOM) in 1997 as the best 
functional indicator of vitamin D status, determined by 
the skin synthesis and the oral vitamin D ingestion. The 
optimal level of vitamin D remains controversial. The defi-
nition of a clinically significant vitamin D deficiency may 
vary between different populations, and is reported that se-
rum levels depend on age, sex, and BMI and that they vary 
on a seasonal basis. Vitamin D deficiency is defined by the 
US Endocrine society guideline as 25(OH)D less than <50 
nmol/l, vitamin D insufficiency as between 51-75 nmol/l.38 
Recently, vitamin D deficiency has become regarded as an 
important global health problem owing to its association 
with increased risk for metabolic bone diseases, as well as 
other chronic diseases such as diabetes mellitus, cardiovas-
cular disease, cancer, autoimmune diseases.

According to the national multicenter cross-section-
al study among 2032 subjects, conducted in Bulgaria by 
the Bulgarian Endocrine Society, January-February 2012, 
the mean serum vitamin D level in the Bulgarian female 
population was determined to be 36.2 nmol/l, for males - 
41.5 nmol/l, the median in serum concentration was 38.75 
nmol/l.39 The threshold at which serum PTH starts to in-
crease was applied as approach to determine the vitamin 

D sufficiency. PTH in the studied Bulgarian population 
started to rise over the upper limit of the reference range at 
mean 25(OH) D <50 nmol/l. According to this the authors 
defined population specific 25(OH)D sufficiency/insuffi-
ciency/deficiency thresholds. They assumed that for our 
population >50 nmol/l should be defined as sufficiency or 
optional level, necessary for good health, insufficiency be-
tween 25-49.99 nmol/l, and deficiency <25 nmol/l. Vitamin 
D deficiency for the whole study group was 21.3%, insuffi-
ciency - 54.5%, and deficiency - 24.2%. The level of 25(OH)
D is not optimal (>50 nmol/l) in 75.8% of participants and 
the authors concluded that a great part of the population 
in the country is in state of deficiency and insufficiency 
of vitamin D. The prevalence of vitamin D insufficiency is 
remarkably high in women compared to that of the male 
population.39 

According to the recommendations of Bulgarian Endo-
crine Society, all adults require at least 600-800 IU/daily 
vitamin D prophylactically. In case of deficiency and insuf-
ficiency, the dose is 1000-2000 IU /daily to achieve a blood 
level of 25(OH) D of 50 nmol/l. For non-skeletal effects 
2000-4000 IU /daily are recommended and serum level in 
the range 75-110 nmol/l. In cases of chronic hyperthyroid-
ism and uncompensated hypothyroidism 1500-2000 IU 
daily are needed because of the risk of development vita-
min D deficiency.

Vitamin D supplementation in 
autoimmune thyroid diseases

There are several studies regarding the effects of vitamin D 
replacement therapy on autoimmunity with many of them 
focusing on thyroid autoimmunity. Agmon-Levin et al. re-
vealed that in patients with systemic (i.e. systemic lupus er-
ythematosus, rheumatoid arthritis, etc.) and organ-specific 
(i.e. multiple sclerosis, diabetes mellitus, primary biliary 
cirrhosis, etc.) autoimmune diseases, vitamin D levels were 
found to be lower when compared to healthy subjects, and 
that vitamin D supplementation had beneficial effects on 
autoimmune diseases.40 

The positive effect of vitamin D supplementation on the 
treatment or prevention of AITDs has first been shown in 
experimental animal studies. In the first study the treat-
ment with cyclosporin A (CsA) was potentiated by the 
addition of 1,25(OH)2D3 in mice with experimental au-
toimmune thyroiditis (EAT). When both drugs were ad-
ministered at infratherapeutic doses, a lower incidence of 
thyroid pathology and significantly milder disease as com-
pared to controls was observed, without alteration in the 
levels of anti-Tg antibodies. In addition, that study revealed 
that following vitamin D replacement therapy, the severity 
of histological lesions was reduced up to 26% in mice with 
EAT.41 In a more recent study, mice that had developed ex-
perimental autoimmune thyroiditis recovered by 44.4% af-
ter administration of low-dose vitamin D.42 It was conclud-
ed that combined use of CsA and 1,25(OH)2D3 at low doses 
could effectively prevent EAT with a synergistic effect.
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Mazokopakis et al. showed that serum 25(OH)D levels 
in 218 euthyroid HT patients were inversely correlated with 
anti-TPO levels. Anti-TPO levels were also significantly 
higher in vitamin D-deficient HT patients (25(OH)D level 
<75 nmol/L) compared to HT patients with no vitamin D 
deficiency. After 4 months of oral vitamin D3 supplemen-
tation (1200–4000 IU/day) in 186 vitamin D-deficient pa-
tients, there was a significant decrease (20.3%) in serum an-
ti-TPO levels.43 Simsek Y et al. observed beneficial effects 
on anti-TPO and anti-Tg antibody titers after administra-
tion of 1000 IU/daily vitamin D for a month in patients 
with AITDs and vitamin D deficiency (p=0.02 and p=0.03, 
respectively) and concluded that vitamin D replacement 
may be suggested as an adjuvant treatment for AITDs, es-
pecially in those with vitamin D insufficiency.44 The aim 
of another similar study from Indian authors was to eval-
uate the impact of vitamin D supplementation on thyroid 
autoimmunity (TPO-Ab titers) in patients with newly di-
agnosed AITD in a randomized controlled trial with 102 
patients. The anti-TPO levels were highest among patients 
in the lowest 25(OH)D quartile (p=0.084). The treatment 
group received vitamin D supplementation, cholecalciferol 
60 000 U once weekly for 8 weeks along with calcium 500 
mg/daily. At 3 months of follow-up, there was a signifi-
cant fall in serum TPO-Ab titers in patients of the treat-
ment group compared to controls (−46.73% vs. −16.6%; 
p=0.028). The study has demonstrated that vitamin D sup-
plementation in therapeutic doses is associated with a sig-
nificant reduction in TPO-Ab titers in patients with AITD. 
Subgroup analysis revealed that the quantum of reduction 
in TPO-Ab titers (with regards to baseline) in treatment 
versus control groups was significant only in patients with 
baseline serum TSH ≤ 10 mIU/L. This may be explained 
by a more advanced disease state in patients with baseline 
TSH > 10 mIU/L. The authors concluded that vitamin D 
supplementation in newly diagnosed AITD patients may 
be most beneficial in patients with early AITD (TSH ≤ 10 
mIU/L).45 

Wang S. et al. 2018 conducted a systematic review and 
a meta-analysis to evaluate the effects of vitamin D on 
decreasing autoantibodies in patients with AIT. Six ran-
domized controlled trials were included in this review rep-
resenting a total of 344 patients with AIT who had been 
randomized to either vitamin D supplementation group 
(n=178) or control group (n=166). Of these patients, 330 
patients had HT. One study included a mixed population 
of patients with HT (n=68) and GD (n=14). Patients with 
vitamin D insufficiency/deficiency were included in five 
studies. One study enrolled patients with normal 25(OH)
D defined as 25(OH)D >30 ng/ml. The intervention group 
used the following: vitamin D supplementation 1000 IU 
daily, 2000 IU daily, 50 000 IU once weekly in three stud-
ies, respectively, cholecalciferol 60 000 IU once weekly in 
one study, in contrast to the other four, calcitriol 0.25 µg 
daily was used in two studies. The duration of supplemen-
tation ranged from 1 to 6 months. LT4 was administered 
in five studies to maintain TSH concentrations. The re-

sults showed that vitamin D supplementation significantly 
dropped TPO-Ab and Tg-Ab titers in short-term period 
(about six months). It is speculated that longer duration 
treatment is needed for revealing better endpoints.46 

CONCLUSION

The literature review reveals many observational studies 
and meta-analyses which demonstrate an association be-
tween circulating levels of vitamin D and AITD. The ma-
jority of the data suggest that vitamin D deficiency may 
be associated with increased risk of thyroid autoimmu-
nity. However, the data are still inconclusive and the au-
thors report controversial results. The different population 
characteristics, seasonal variation of blood sampling, the 
analytical variability of vitamin D assays and different defi-
nitions of vitamin D deficiency/insufficiency contribute to 
the heterogeneity of the results. Some interventional trials 
showed that vitamin D supplementation has beneficial ef-
fects on AITDs by reducing levels of thyroid antibodies and 
suppressing the autoimmune reaction. Further studies are 
needed to reveal whether the reduction in thyroid autoanti-
bodies is time and dose dependent, the effect of the combi-
nation vitamin D + LT4 on thyroid autoimmunity. The in-
fluence of vitamin D on other main clinical outcomes, e.g., 
thyroid function, ultrasound morphology and the natural 
course of autoimmune thyroiditis should be further evalu-
ated. Long-term, randomized controlled trials are required 
to determine whether individuals with low 25(OH)D levels 
are at increased risk of developing thyroid autoimmunity 
and to provide insight into the efficacy and safety of vita-
min D in the treatment of AITD.
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Абстракт
 Основным биологическим действием витамина D является регуляция обмена кальция и фосфора и поддержание здоровья 
костей. В последние годы сообщается о воздействии витамина D вне скелетной системы и его роли в регуляции иммунной 
системы. Дополнительный приём витамина D, по-видимому, снижает частоту сердечно-сосудистых заболеваний, рака и ин-
фекций и способен снизить общую смертность. Оказывается, что дефицит витамина D коррелирует с увеличением частоты 
аутоиммунных заболеваний, включая сахарный диабет 1 типа, ревматоидный артрит, системную красную волчанку, рассе-
янный склероз. Аутоиммунные заболевания щитовидной железы (АИЗЩЖ), включая болезнь Грейвса, тиреоидит Хашимо-
то являются относительно распространёнными аутоиммунными заболеваниями, поражающими более 5% всего населения. 
Показано, что рецепторы витамина D (РВD) и 1-альфа-гидроксилазы экспрессируются при папиллярном раке щитовидной 
железы и в нормальной ткани щитовидной железы, что означает локальный синтез 1,25(OH)2D в щитовидной железе. В от-
личие от многих исследований, в которых было доказано, что полиморфизм генов РВD связан с AИЗЩЖ, в очень немногих 
исследованиях рассмотрено влияние дефицита витамина D на частоту возникновения AИЗЩЖ у людей с противоречивыми 
результатами. Этот обзор посвящён взаимосвязи между витамином D и аутоиммунными заболеваниями щитовидной железы 
и обобщает результаты исследований, связанных с дополнительным приёмом витамина D среди пациентов с AИЗЩЖ.
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