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Abstract
Background: Hashimoto thyroiditis (HT) is a common chronic autoimmune disease of the thyroid gland, 
characterized by painless goiter and elevated thyroid antibodies. Hypovitaminosis D (vitamin D insufficiency 
and deficiency) is common among patients with HT.

Method: : the study include (60) subjects compared with 30 apparently healthy control group were visiting 
nursing home hospital in Baghdad medical city, Levels of serum thyroid-stimulating hormone (TSH), free-
triiodothyronine (FT3), free thyroxine (FT4), TgAbs, and TPOAbs were determined with automated immuno 
chemiluminescent assay (ICMA) kits (Abbott Laboratories, IL, USA). Levels of serum 25-hydroxyvitamin 
D 25(OH) D) were determined using a competitive protein-binding assay (Roche Diagnostics, Mannheim, 
Germany). The inter-assay variation coefficient for 25(OH)D measurement was 8.5%.

Results: the level of the study parameters in autoimmune thyroiditis which show significant correlation 
in age ,BMI, vitamin D, anti TPO antibody,IL-17, TNF-α and thyroid function (p<0.05) (p<0.01) test but 
calcium shoe non significant correlation between patients and control group.

Conclusion: The present work shows a significant association between circulating 25(OH)D and HT, also 
IL-17.
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Introduction
Autoimmune thyroid disease (ATD) is the most 

prevalent endocrinopathy (1).The prevalence of ATD was 
as high as 60% of patients, 40% of whom additionally 
suffered from thyroid disorders including overt 
hypothyroidism (24%), subclinical hypothyroidism 
(8%), and hyperthyroidism (8%) (2). According to 
Krzewska et al. the ATDs Hashimoto’s thyroiditis and 
Graves’ disease, are the most prevalent autoimmune 
diseases in children and adolescents. The autoimmune 
pathology in clinical practice seems a difficult task 
for endocrinologists, with many unknowns. Modern 
laboratory diagnosis with high sensitivity allows the 
detection of autoantibodies in autoimmune thyroiditis 
(AIT) and the monitoring of a wide spectrum of markers 
of the immune status of patients for diagnostic research 
and treatment (3).

Hashimoto thyroiditis (HT) is the most common 
chronic autoimmune thyroid disease characterized by 
painless goiter and elevated serum thyroid antibodies. 
HT may emerge with stimulation of environmental 
factors in genetically susceptible individuals. 
Predisposing genes are human leukocyte antigen (HLA), 
cytotoxic T lymphocyte antigen-4 (CTLA-4), protein 
thyrosin phosphatase non-receptor type 22 (PTPN22) 
and thyroglobulin (Tg) genes (4). In recent years, 
vitamin D deficiency is reported to cause autoimmune 
diseases. Vitamin D receptors (VDR) were shown to 
be present in intestinal epithelium cells, osteoblasts, 
renal cells and most importantly immune system cells 
(T lymphocytes, monocytes, dendritic cells and also 
B lymphocytes). Vitamin D inhibits T lymphocyte 
proliferation, particularly T helper 1 (Th1) lymphocytes. 
It may increase T helper 2 (Th2) lymphocyte formations. 
Role of vitamin D in pathogenesis of HT is reduction 
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of anti-inflammatory Th lymphocytes and elevation of 
inflammatory Th1 cells. T helper 17 (Th17) cells were 
also found to be associated with HT pathogenesis (5).

25-hydroxyvitamin D [25(OH)D] is involved in 
the regulation of many physiological processes in the 
body and beneficial effects related to treatment with 
cholecalciferol were noted in immunodeficiency, 
cardiovascular disorders, anemia, diabetes, various 
pathologies of the liver, and gastrointestinal tract 
disorders, as well as for tuberculosis and malignant 
tumors of the breast and intestine (6,7). Both genetic 
predisposition and environmental factors may contribute 
to the development of autoimmune diseases. Increased 
levels of immune inflammation markers may affect 
the course of immuno-endocrine pathology. A gradual 
development of the autoimmune inflammatory process, 
when combined with hypothyroidism and DM, may 
significantly contribute to the development of endothelial 
dysfunction and the consequent development of vascular 
complications (8).

Recently, Th17 cells and their hallmark cytokine 
(interleukin, IL)-17 have been recognized as crucial 
contributors to the pathogenesis of thyroid autoimmunity 
(9). Production of IL-17A and IL-17F is characteristically 
attributed to Th17 cells. These ILs can act on a broad 
range of cells, including epithelial cells, fibroblasts, and 
macrophages inducing the release of proinflammatory 
tissue mediators such as interleukins IL-1β, IL-6, and IL-
8, growth and hematopoiesis stimulating factors – tumor 
necrosis factor-α (TNF-α), granulocyte-macrophage 
colony-stimulating factor, and granulocyte colony-
stimulating factor (G-CSF), and tissue components 
degrading enzymes metalloproteinases (10). Early studies 
demonstrated that IL-17 stimulates production of other 
cytokines such as IL-6, IL-8, and G-CSF in nonimmune 
cells such as connective tissue fibroblasts and epithelial 
cells via activation of the nuclear factor-κB (NF-κB) 
transcription factor (10).   

In addition, IL-17 demonstrates strong synergic 
action being combined with other cytokines, such as IL-
1β and TNFα. Previous studies have shown that patients 
suffering from AITD have enhanced levels of IL-17A 
and Th17 lymphocytes revealed in blood and colonizing 
thyroid tissue as well as a marked in vitro differentiation 
of Th17 cells (10).

Methods and material: 

The study include (60) subjects compared with 30 

apparently healthy control group were visiting nursing 
home hospital in Baghdad medical city between October 
to April 2019. The diagnosis of Hashimoto thyroiditis 
was made on the basis on clinical examination, and Anti 
TPO antibody in all of patients.

The Demographic and clinical variables were 
obtained from participant report and electronic medical 
records. Demographic include age, sex,and body mass 
index (BMI). BMI was calculated as weight (kg)/squared 
height (m2). A fasting morning venous blood sample was 
obtained from each participant. Levels of serum thyroid-
stimulating hormone (TSH), free-triiodothyronine 
(FT3), free thyroxine (FT4), TgAbs, and TPOAbs were 
determined with automated immuno chemiluminescent 
assay (ICMA) kits (Abbott Laboratories, IL, USA). 
Levels of serum 25-hydroxyvitamin D (25(OH)D) were 
determined using a competitive protein-binding assay 
(Roche Diagnostics, Mannheim, Germany). The inter-
assay variation coefficient for 25(OH)D measurement 
was 8.5%.

Inclusion Criteria 

The age range samples were taken between 
18–45years for two groups and without any chronic 
condition other than thyroid are included in this study. 

Exclusion Criteria 

The criteria were excluded from this study 
including: bone and muscle cardiac disease, pancreatic, 
hepatobiliary, diabetes, hypertension, malignancy, oral 
contraceptive pills (OCP), and pregnancy. 

Statistical analysis

The Statistical Analysis System- SAS (2012) 
program was used to effect of difference factors in 
study parameters. The standard deviation was used to 
significant compare between means. The correlation 
coefficient between difference parameters in this study 
was estimated. 

Results
Table(1) show the level of the study parameters 

in autoimmune thyroiditis which show significant 
correlation in age ,BMI, vitamin D, anti TPO 
antibody,IL-17, TNF-α and thyroid function (p<0.05) 
(p<0.01) test but calcium shoe non-significant correlation 
between patients and control group. 
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Table(1) show the level of the study parameters in autoimmune thyroiditis 

Parameters
Mean ± SD P-value

panties control

Age(year) 31.5±8.2 39.4± 10.2 0.00096*

BMI(kg/m2) 29.9±2.2 27.03±2.7 000023*

Vitamin D (ng/ml) 11.15±4.35 35.16±4.2 0.00001**

Anti TPO antibody 
(IU/ml)

173.58±19.43 13.69±1.5 0.00001**

IL-17 (pg/ml) 2.23±0.7 1.48±0.44 0.00001**

TNF-α(pg/ml) 10.81±1.69 6.5±1.6 0.00001**

TSHmIU/mL 3.5±1.17 1.42±0.12 0.00001**

FT3 ng/L 0.9±0.3 7.0±1.5 0.00001**

FT4 ng/L 4.75±2.3 9.8±1.5 0. 00001**

PTH(pg/ml) 45.17±5.7 40.89±2.1 0.000195*

Calcium mg/dl 8.7±1.5 9.07±0.46 0.168664NS

* (P<0.05), ** (P<0.01), NS: Non-significant.

Table (2). Correlation coefficient between vitamin D, anti-TPO,

TNF-α, IL-17 and other parameters

The group
Correlation coefficient(r)

Vit. D Anti TPO TNF-α IL-17

Age 0.0141 -0.1416 0.1268 -0.0547

BMI -0.0437 0.0873 -0.2315 -0.3268

TSH -0.3024 -0.2948 -0.426 0.2143

T3 0.0712 0.1379 0.0185 -0.049

T4 -0.1353 0.079 0.1797 -0.0246

PTH -0.0606 0.1245 0.1797 0.2484

Ca -0.374 0.198 -0.1773 0.0659

Vit. D ------ 0.1094 0.1848 -0.2689

Anti TPO 0.1094 ------ -0.1321 -0.0988

TNF-α 0.1848 -0.1321 ----- 0.1883

IL-17 -0.2689 -0.0988 0.1883 -----
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Discussion 
Hashimoto’s thyroiditis (HT) is the most 

prevalent autoimmune disorder characterized by the 
destruction of thyroid cells caused by leukocytes and 
antibody-mediated immune processes accompanied by 
hypothyroidism. In recent years, evidence has emerged 
pointing to various roles for vitamin D, including, 
proliferation and differentiation of normal and cancer 
cells, cardiovascular function, and immunomodulation. 
Vitamin D deficiency has been especially demonstrated 
in HT patients (11).

Our results show the level of the study parameters 
in autoimmune thyroiditis which show significant 
correlation in age ,BMI, vitamin D, anti TPO 
antibody,IL-17, TNF-α and thyroid function (p<0.05) 
(p<0.01) test but calcium show non-significant 
correlation between patients and control group.

In recent study The results of this study showed a 
significant reduction of anti-Tg Ab (anti-thyroglobulin 
antibodiesand) TSH hormone in the Vitamin D group 
compared to the start of the study; however, there was a 
no significant reduction of anti-TPO Ab in the Vitamin 
D group compared to the placebo group (p=0.08). 
No significant changes were observed in the serum 
levels of T3 and T4 hormones. Therefore, vitamin D 
supplementation can be helpful for alleviation of the 
disease activity in HT patients (12).

Recently, the receptors of 1,25-dihydroxyvitamin 
D have been found on many cells, including immune 
cells(13).The expression of 1α hydroxylase (cyp27B1) 
activity in many of these cells supports(14-16) the idea that 
the Vitamin D has immunomodulating effects. Several 
genetic studies have shown an association between 
gene polymorphism of Vitamin D receptor and of 1α 
hydroxylase (cyp27B1) (17-20) with autoimmune thyroid 
diseases (AITDs).

However, the relationship between Vitamin D and 
AITDs is still a controversial issue.(21) Many studies have 
already pointed out a relation between low concentration 
of Vitamin D and AITDs;(22-25) however, the cause and 
effect relationship is not known. The findings of one 
prospective case-control study wer54e performed in 
Amsterdam(26) and did not support the association 
between low Vitamin D level and early stages of thyroid 
autoimmunity.

Kivity et al. in a cross-sectional study compared the 
level of Vitamin D in patients with AITDs, non-AITDs, 
and healthy people. They showed that the prevalence of 
Vitamin D deficiency was significantly higher in patients 
with AITDs than healthy persons. The rate of Vitamin D 
deficiency was also higher in patients with non-AITDs 
than healthy population.(27)

Shin et al. in Korea studied the association between 
Vitamin D and TPO-Ab in patients with and without 
AITDs. They demonstrated that there was a significant 
negative correlation between Vitamin D level and TPO-
Ab in patients with AITDs.(23)

In a study in Turkey, Bozkurt et al. studied the 
relation between Vitamin D deficiency and Hashimoto’s 
thyroiditis. They compared the level of Vitamin D and 
severity of Vitamin D deficiency between euthyroid 
patients with Hashimoto’s thyroiditis and a healthy 
control group. Their results pointed out that there was 
correlation between severity of Vitamin D deficiency 
and thyroid volume, level of thyroid autoantibodies 
as well as duration of Hashimoto’s thyroiditis. They 
concluded that Vitamin D may have potential role 
both in development and progression of Hashimoto’s 
thyroiditis to hypothyroidism.(24)

In a study in Tehran, Iran, Mansournia et al. reached 
to the similar conclusions. Furthermore, they showed 
that by 5 ng/mL increases in the level of Vitamin D, the 
risk of occurrence of Hashimoto’s thyroiditis would be 
decreased by 19%.(28).

On the other hand, some studies did not support 
the association between Vitamin D and thyroid 
autoimmunity(29-32) Effraimidis et al. have conducted two 
case–control researches in the framework of Amsterdam 
AITD cohort study to determine the association between 
Vitamin D and early stages of thyroid autoimmunity. 
In one cross-sectional study, they compared the 
concentration of serum Vitamin D between euthyroid 
participants with genetic susceptibility for AITDs and 
negative thyroid antibodies and controls who were 
healthy women without family history of AITDs.

Although Th1-driven autoimmune response has 
long been considered as dominant for HT development, 
recent studies are suggesting an evident participation of 
Th17 cells in AITD, particularly HT pathogenesis.



Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1  659

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding

References
 1. 	 Botelho IMB, Moura Neto A, Silva CA, Tambascia 

MA, Alegre SM, Zantut-Wittmann DE. Vitamin 
D in Hashimoto’s thyroiditis and its relationship 
with thyroid function and inflammatory status. 
Endocr J. 2018 Oct 29;65(10):1029-1037. doi: 
10.1507/endocrj.EJ18-0166. Epub 2018 Jul 27.

2. 	 Vecchiatti SM, Lin CJ, Capelozzi VL, 
Longatto-Filho A, Bisi H. Prevalence of 
thyroiditis and immunohistochemistry study 
searching for a morphologic consensus in 
morphology of autoimmune thyroiditis in a 4613 
autopsies series. Appl Immunohistochem Mol 
Morphol. 2015 Jul;23(6):402-8. doi: 10.1097/
PAI.0000000000000094

3. 	 Krzewska A, Ben-Skowronek I. Effect of associated 
autoimmune diseases on type 1 diabetes mellitus 
incidence and metabolic control in children and 
adolescents. Biomed Res Int. (2016)2016:6219730. 
10.1155/2016/6219730 [PMC free article] 
[PubMed] [CrossRef] [Google Scholar]

4. 	 Komisarenko Y, Bobryk M. Autoimmune disorders 
in endocrine pathology. A new look on the diagnosis 
and management. Int J Endocrinol. (2016) 76:41–4. 
10.22141/2224-0721.4.76.2016.77797 [CrossRef] 
[Google Scholar]

5. 	 Bellastella G, Maiorino M, Petrizzo M, De Bellis 
A. Vitamin D and autoimmunity: what happens 
in autoimmune polyendocrine syndromes? J 
Endocrinol Invest. (2015) 38:629–33. 10.1007/
s40618-014-0233-z [PubMed] [CrossRef] [Google 
Scholar]

6. 	 Štefanić M, Tokić S. Serum 25-hydoxyvitamin 
D concentrations in relation to Hashimoto’s 
thyroiditis: a systematic review, meta-analysis 
and meta-regression of observational studies. Eur 
J Nutr. 2019 May 14. doi: 10.1007/s00394-019-
01991-w. [Epub ahead of print] Review.

7. 	 Komisarenko YI, Bobryk MI. Vitamin D Deficiency 

and Immune Disorders in Combined Endocrine 
Pathology. Front Endocrinol (Lausanne). 2018 
Oct 9;9:600. doi: 10.3389/fendo.2018.00600. 
eCollection 2018.

8. 	 Komisarenko YI, Bobryk MI. Vitamin D Deficiency 
and Immune Disorders in Combined Endocrine 
Pathology. Front Endocrinol (Lausanne). 2018 
Oct 9;9:600. doi: 10.3389/fendo.2018.00600. 
eCollection 2018.

9. 	 Zake T, Skuja S, Kalere I, Konrade I, Groma V. 
Upregulated tissue expression of T helper (Th) 
17 pathogenic interleukin (IL)-23 and IL-1β in 
Hashimoto’s thyroiditis but not in Graves’ disease. 
Endocr J. 2019 May 28;66(5):423-430. doi: 
10.1507/endocrj.EJ18-0396. Epub 2019 Mar 27.

10. 	 Gerenova J, Manolova I, Stanilova S. SERUM 
LEVELS OF INTERLEUKIN - 23 AND 
INTERLEUKIN - 17 IN HASHIMOTO’S 
THYROIDITIS. Acta Endocrinol (Buchar). 2019 
Jan-Mar;-5(1):74-79. doi: 10.4183/aeb.2019.74.

11. 	 Takahashi K, Nakayama Y, Horiuchi H, Ohta T, 
Komoriya K, Ohmori H, et al. Human neutrophils 
express messenger RNA of Vitamin D receptor 
and respond to 1alpha, 25-dihydroxyvitamin D3. 
Immunopharmacol Immunotoxicol. 2002;24:335–
47. [PubMed] [Google Scholar]

12. 	 Chahardoli R, Saboor-Yaraghi AA, Amouzegar A, 
Khalili D, Vakili AZ, Azizi F. Can Supplementation 
with Vitamin D Modify Thyroid Autoantibodies 
(Anti-TPO Ab, Anti-Tg Ab) and Thyroid Profile 
(T3, T4, TSH) in Hashimoto’s Thyroiditis? A 
Double Blind, Randomized Clinical Trial. Horm 
Metab Res. 2019 May;51(5):296-301. doi: 10.1055/
a-0856-1044. Epub 2019 May 9.

14. 	 Provvedini DM, Tsoukas CD, Deftos LJ, Manolagas 
SC. 1,25-dihydroxyvitamin D3 receptors in human 
leukocytes. Science. 1983;221:1181–3. [PubMed] 
[Google Scholar]

14. 	 Mora JR, Iwata M, von Andrian UH. Vitamin 
effects on the immune system: Vitamins A and D 
take centre stage. Nat Rev Immunol. 2008;8:685–
98. [PMC free article] [PubMed] [Google Scholar]

15. 	 Hart PH, Gorman S, Finlay-Jones JJ. Modulation 
of the immune system by UV radiation: More than 
just the effects of Vitamin D? Nat Rev Immunol. 
2011;11:584–96. [PubMed] [Google Scholar]

16. 	 Holick MF. Vitamin D: Extraskeletal health. 
Rheum Dis Clin North Am. 2012;38:141–60. 



660  Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1

[PubMed] [Google Scholar]
17. 	 Pani MA, Knapp M, Donner H, Braun J, Baur 

MP, Usadel KH, et al. Vitamin D receptor allele 
combinations influence genetic susceptibility to 
type 1 diabetes in Germans. Diabetes. 2000;49:504–
7. [PubMed] [Google Scholar]

18. 	 Pani MA, Seissler J, Usadel KH, Badenhoop 
K. Vitamin D receptor genotype is associated 
with Addison’s disease. Eur J Endocrinol. 
2002;147:635–40. [PubMed] [Google Scholar]

19. Horst-Sikorska W, Ignaszak-Szczepaniak M, 
Marcinkowska M, Kaczmarek M, Stajgis M, 
Slomski R. Association analysis of Vitamin D 
receptor gene polymorphisms with bone mineral 
density in young women with Graves’ disease. 
Acta Biochim Pol. 2008;55:371–80. [PubMed] 
[Google Scholar]

20. 	 Stefanic M, Papic S, Suver M, Glavas-Obrovac 
L, Karner I. Association of vitamin D receptor 
gene 3’-variants with Hashimoto’s thyroiditis 
in the Croatian population. Int J Immunogenet. 
2008;35:125–31. [PubMed] [Google Scholar]

21. 	 Bizzaro G, Shoenfeld Y. Vitamin D and autoimmune 
thyroid diseases: Facts and unresolved questions. 
Immunol Res. 2015;61:46–52. [PubMed] [Google 
Scholar]

22. 	 Antico A, Tampoia M, Tozzoli R, Bizzaro N. Can 
supplementation with Vitamin D reduce the risk 
or modify the course of autoimmune diseases? A 
systematic review of the literature. Autoimmun 
Rev. 2012;12:127–36. [PubMed] [Google Scholar]

23. 	 Shin DY, Kim KJ, Kim D, Hwang S, Lee EJ. Low 
serum Vitamin D is associated with anti-thyroid 
peroxidase antibody in autoimmune thyroiditis. 
Yonsei Med J. 2014;55:476–81. [PMC free article] 
[PubMed] [Google Scholar]

24. 	 Bozkurt NC, Karbek B, Ucan B, Sahin M, Cakal E, 
Ozbek M, et al. The association between severity of 
Vitamin D deficiency and Hashimoto’s thyroiditis. 
Endocr Pract. 2013;19:479–84. [PubMed] [Google 
Scholar]

25. 	 Mackawy AM, Al-Ayed BM, Al-Rashidi BM. 
Vitamin D deficiency and its association with thyroid 
disease. Int J Health Sci (Qassim) 2013;7:267–75. 
[PMC free article] [PubMed] [Google Scholar]

26. 	 Effraimidis G, Badenhoop K, Tijssen JG, Wiersinga 
WM. Vitamin D deficiency is not associated 
with early stages of thyroid autoimmunity. Eur J 
Endocrinol. 2012;167:43–8. [PubMed] [Google 
Scholar]

27. 	 Kivity S, Agmon-Levin N, Zisappl M, Shapira 
Y, Nagy EV, Dankó K, et al. Vitamin D and 
autoimmune thyroid diseases. Cell Mol Immunol. 
2011;8:243–7. [PMC free article] [PubMed] 
[Google Scholar]

28. 	 Mansournia N, Mansournia MA, Saeedi S, 
Dehghan J. The association between serum 25OHD 
levels and hypothyroid Hashimoto’s thyroiditis. 
J Endocrinol Invest. 2014;37:473–6. [PubMed] 
[Google Scholar]

29. 	 D’Aurizio F, Villalta D, Metus P, Doretto P, 
Tozzoli R. Is Vitamin D a player or not in the 
pathophysiology of autoimmune thyroid diseases? 
Autoimmun Rev. 2015;14:363–9. [PubMed] 
[Google Scholar]

30. 	 Ma J, Wu D, Li C, Fan C, Chao N, Liu J, et al. 
Lower Serum 25-Hydroxyvitamin D level is 
associated with 3 types of autoimmune thyroid 
diseases. Medicine (Baltimore) 2015;94:e1639. 
[PMC free article] [PubMed] [Google Scholar]

31. 	 Saler T, Keşkek ŞO, Ahbab S, Cakir S, Ortoğlu G, 
Bankir M, Pamuk OA. Frequency of Hashimoto’s 
thyroiditis in women with Vitamin D deficiency: 
A cross sectional study. Am J Internal Med. 
2014;2:44–8. [Google Scholar]

32. 	 Anaraki PV, Aminorroaya A, Amini M, Feizi A, Iraj 
B, Tabatabaei A. Effects of Vitamin D deficiency 
treatment on metabolic markers in Hashimoto 
thyroiditis patients. J Res Med Sci. 2017;22:5. 
[PMC free article] [PubMed] [Google Scholar]


