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ABSTRACT

Objective: The results of studies conducted to investigate the relationship between autoimmune thyroid diseases
(AITD) and vitamin D are different. The aim of our study is to investigate the relationship between anti-TPO and
vitamin D in patients divided into different age groups with autoimmuntyroid disorder.

Methods:Between January 2019 and July 2019, test data of 625 patients who came to our laboratory with the
diagnosis of autoimmuntyroid disorder were retrospectively examined.447 patients were divided into four groups (0-
25), (25-65, (66-90), (20-84). 178 patients with low and normal Vit-D levels were examined in two separate groups
(Group A, Group B) (Table 2). Patients with a vitamin D level less than <20 ng / mL constituted Group A, and patients
with a Vit D level higher than >20 ng / mL constituted Group B.

Results: The proportion of patients with vitamin D deficiency was approximately 56%. In our study, 625 patients

(o}
oe]

with positive autoimmune antibody test were divided into six groups and examined. No significant relationship was Q90

found between Vit D levels and Anti-TPO in all six groups (P> 0.05).

Conclusion: We could not find a significant relationship between the pathogenesis of AITD disease according to the
specific age groups and Vit D levels of the patients. More research is needed to fully understand the role of vitamin D
levels in autoimmuntyroid disorder.
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1.INTRODUCTION

Thyroid disorders are a group of disease that are common in Turkey and in the world. Chronic
autoimmune thyroiditis (KrOT), which consists of a group of diseases such as Hashimoto
thyroiditis, chronic lymphocytic thyroiditis, chronic goiter thyroiditis and chronic atrophic
thyroiditis, develops due to impaired person's tolerance to thyroid autoantigens (Tablel). KrOT is
the most common cause of primary hypothyroidism and the most common among thyroid diseases,
except in areas with iodine deficiency. It occurs in approximately 2% of the society (1,2). Chronic
autoimmune thyroiditis (KrOT) is an autoimmune disease with anti-TPO or anti-TG positivity.
Cellular immune response plays more role in its pathogenesis. These patients have autoantibodies
that are developed against high concentrations of thyroid antigens in their serum. 95% of patients
are women. Hypothyroidism develops at a rate of 5% per year in women which have both anti-TPO
and anti-TG antibodies are positive and TSH is high. (3,4)
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Autoantibodies formed by the thyroid gland against its own antigen were first described at
Hashimoto thyroiditis in 1956. High levels of anti-TPO or anti-TG levels in the patient serum
enables the diagnosis of KrOT(Chronic autoimmune thyroiditis). Anti-TPO positivity in 90-100%
in KrOT and 65-80% in Basedow-Graves disease. Anti-TG positivity is 60-70% in KrOT and 20-
40% in Graves disease. Anti-TPO positivity is used in the diagnosis of Hashimoto's disease.
Various autoimmune mechanisms, including CD8 + T cells, cytokines and antithyroid antibody
mediated cytotoxicity, have been proposed in the pathogenesis of the disease. (5,6). Vitamin D,
unlike conventional vitamins, is synthesized in the body, therefore it is called hormone.The effects
of vitamin D on calcium homeostasis and bone metabolism have been investigated for many years.
However, studies in the last 20-25 years have shown us that vitamin D has many more functions
than these known functions. Today, it is known that vitamin D deficiency plays a role in the
formation of autoimmune diseases, inflammatory bowel diseases, rheumatoid arthritis, multiple
sclerosis, diabetes, many types of cancer and heart diseases (7,8,9,10).

Table.1 Types of autoimmune thyroiditis (11)

o)
©

Types of autoimmune thyroiditis The course of the disease Appearance of the disease
Enlarged goiter
Goiter (Hashimoto) thyroiditis Chronic Lymphocytic infiltration
Thyroid cell hyperplasia
Atrophic thyroiditis Chronic Atrophy
(Pr. Miksodem) Fibrosis
Juvenile thyroiditis Chronic Lymphocytic Infiltration
Postpartum thyroiditis Temporary Small Goiter
May turn into chronic | Lymphocytic Infiltration
thyroiditis
Subakut lymphocytic thyroiditis Temporary Small Goiter
Lymphocytic Infiltration
Focal thyroiditis May progress At autopsy 20%

The discovery of vitamin D receptors (VDR) in many tissues led to these studies. The presence of
vitamin D receptors (VDR) in many immune system cells, especially active T and B lymphocytes,
active macrophages and antritic cells such as dentritic cells (12), drew attention to the role of
vitamin D in immune regulation. In 1993, S. Yang et al. Found that high-dose vitamin D had an
immunosuppressive effect. This feature of vitamin D suggests that there may be new possibilities to
control autoimmune diseases.Vitamin D has strong immunomodulatory effects (Figure 2). The
active form of vitamin D, 1,25 dihydroxy vitamin D3 (1.25 (OH) 2D3) suppresses the proliferation
of T helper (Th) 1 cells and reduces producing of cytokine (interferon (IFN) and interleukin (IL -2)
from these cells. (13).Vitamin D increases production of transforming growthfactor, which
suppresses IL-4 and inflammatory T cell activity from Th2 cells. Chen and her friends suggested
that vitamin D may also play a role in regulating antibody production. She showed that
1,25(0OH)2D3 not only suppresses the proliferation of B cells but also induces the apoptosis of B
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cells. Epidemiological studies have shown a relationship between vitamin D deficiency and
autoimmune diseases such as rheumatoid arthritis, systemic sclerosis, systemic lupus erythematosus
and autoimmune thyroiditis. [14-15]

Figure 2.Scheme of theimmuno modulating role of vitamin D

Abbreviations :autoAb, autoantibodies; GD, Graves’ disease; HT, Hashimoto’sthyroiditis; 1FN,
Interferon; IL, Interleukin; PPT, Post-partumthyroiditis; Th, T helper; TNF, TumorNecrosisFactor;
TPOAD, anti-thyroidperoxidaseantibodies; TgAb, anti-thyroglobulinantibodies; TRAb, TSH
receptorautoantibodies.
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Hashimoto Thyroiditis is the most common auto immune thyroiditis in society.In this disease, the
thyroid gland is targeted by lymphocytes, and hormone production is disrupted as a result of
subsequent damage (16).Based on the effects of vitamin D on the immune system, it has been
suggested that vitamin D may play a role in the pathogenesis of Hashimoto thyroiditis. Indeed,
studies have found that vitamin D receptor (VDR) polymorphism increases the frequency of
Hashimoto thyroiditis (17)

2.MATERIALS AND METHODS

Test data belonging to 625 patients who applied to our hospital laboratory between January 2019
and July 2019, diagnosed with Autoimmuntiroid disorder, and who had Anti-TPO, Anti-TG, Vit-D,
TSH, FT4 and FT3 tests simultaneously studied were retrospectively evaluated. To investigate the
relationship between Anti-TPO and Vitamin D level, patients were examined in four different
groups according to age ranges and Vitamin D levels: Group 1 (mean age,21.842.5, age range, O-
25), %93 female, %7 male), Group 2 (mean age, 45 + 11.3, age range, 25-65, %96 female, %4
male), Group 3(mean age, 73.7 + 5,3, age range, 66-90, %87 female, %13 male), Group 4(mean
age, 46.2 +14.9, age range 20-84, %92 female, %8 male)(Table 1).In addition, in order to
investigate the effect of Vitamin D deficiency directly on Anti-TPO and thyroid function tests,
patients with Vit-D deficiency and patients with normal Vit-D level were collected in two groups.
Group of patients with Vit-D <20 ng /ml (Group A). Patient group with Vit-D >20 ng / ml (Group
B). Group A(mean age, 32.5+18,3, mean Vitamin D, 12.4 £4.0 ng/ml, %96 female, %4 male),
Group B(mean age, 43 = 20.3 ng/ml, mean Vitamin D, 29.3= 8.3 ng/ml, %91 female, %9
male)(Table 2).These tests were studied in UniCelDxI 800 (BeckmanCoulterDiagnostics, USA)
immunoassay device by chemiluminescence method using 3 different level control serum (low,
normal, high).Statistical analyzes were performed in IBM SPPP 25 statistical program.Since our
data did not show normal distribution, it was decided to use nonparametric tests.

Nonparametric Spearman correlation test was used to calculate the correlations between Anti-TPO
and other tests(Vit-D, Anti-TG, FT4,FT3 and TSH) in different four age groups.Kruskal-Wallis
variance analysis test was used to compare the Anti-TPO test between four different age
groups.Nonparametric Mann Whitney U test was used to calculate the difference between two
independent groups (Group A, Group B).

3.RESULTS

In our study, 415 of 447 patients in four different age groups who were diagnosed with
Autoimmune Thyroiditis, who have positive anti-TPO and Anti-TG tests, are female and the
remaining 32 are male. The rate of male patients are 7.7% and the rate of female patients are
92.3%.The patients were divided into four groups according to different age ranges, Groupl ((0-25
years), Group2 (25-65 years), Group 3 (66-90 years) and Group 4 (20-84 years) (Table 1).Two
other patient groups (Group A, Group B)were created to reveal the relationship between Vitamin D
and Anti-TPO.Patients with vit-D levels below 20 ng / ml were collected in Group A and patients
with Vitamin D levels above 20 ng / ml were collected in Group B (Table 2).There were a total of
178 patients in both groups (Group A( n=101, Group B (n=77) (Table 2).The proportion of patients
with vitamin D deficiency was found to be about 56%.Vit-D levels were below <20 ng / ml in all
groups except Group 3 with the highest average age (73.7 = 5.3).The average of Groupl was 18.9 +
9.6 ng / ml, the average of Group2 was 18.1 £ 8.5 ng / ml, and the average of Group 4 was 17.0 +
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8.0 ng / ml. In Group 3, the mean Vit-D level was calculated as 22.3 + 15.4 ng / ml.Group A's Vit-D
level average (12.4 + 4.0) ng / ml, Anti-TPO level average (320.9 + 304.3), Group B's Vit-D level
average (29.3 £ 8.3) ng, / ml, Anti -TPO level average was calculated as (274.4 + 279.9).Anti-TPO
average of Group B was about 17% lower than Group A.While the mean of Vit-D level (22.3 +
15.4ng / ml) of Group 3 is higher than the average of the other 3 groups (Group 1, Group 2, Group
4), the average of Anti-TPO level (185.0 = 203.6) is lower than the other three groups. found)
(Table 1).Four groups with different age ranges (Group 1, Group 2, Group 3, Group 4) were
compared using Nonparametric Kruskall-Wallis test in terms of Anti-TPO, Anti-Tg, FT4, FT3 and
TSH test parameters.According to the test result, a significant difference was found between the
groups (p <0.05).However, according to Mann-Whitney U test results in the other two groups
(Group A, Group B), no significant difference was found between the Anti-TPO tests of the two
groups. (P> 0.05).However, no significant correlation was found between Anti-TPO and Vit-D test
levels in any group (r = -0.05, p> 0.05).Demographic data and parameters of the patients are given
below (Table 2, 3).

Table 2. Demographic data and Biochemical parameters (Groupl, Group2, Group3, Group4)

Variables (0-25)Age (25-65)Age (66-90)Age (20-84)Age
n= 102 n=140 n=60 n=145
Groupl Group?2 Group3 Group4
Age(Years) 21.842.5 45+11.3 73.7+53 46.2 £14.9
Sex(F/M 102(95/7) 140(135/5) 60(52/8) 145(133/12)
% % 93/7 % 96/4 % 87/13 % 92/8
Anti-TPO 317.1£312.7 268.3 £ 265.6 185.0 +203.6 294.4 £276.8
Anti-TG 99.3+308.1 63.6 £269.1 107.3 £250.8 104.6 +334.2
Vitamin D 18.9+9.6 18.1 £8.5 223 £154 17.0 £8.0
FT4 0.81£0.1 0.8+0,4 0.8 +0.1 0.9 +£0.5
FT3 3.5+0.5 34+14 3.1 0.4 3.6 x1.1
TSH 3.5+ 38+14 29422 4.0 £6.5

Table 3. Biochemical parameters of Group A and Group B

Variables GrupA GrupB
(Vit-D<20 ng/ml) (Vit-D>20 ng/ml)

Age(Years) 32.5£18,3 43 £20.3

Sex(F/M) 101(97/4) 77(70/7)

% %96/4 %91/9

Anti-TPO 320.9+304.3 274.4+279.9

Anti-TG 121.0+£337.3 67.6+£219.9

Vitamin D 12.4 +4.0 29.3+ 8.3
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FT4 0.8+0.3 0.8+£0,1
FT3 3.5+£1.0 3,240.4
TSH 33433 4.0+£5.4

Correlation coefficients and significance levels calculated for each group of patients between Anti-
TPO and Age, Anti-TG, Vit D, FT4, FT3 and TSH tests are given below.

Table 3. Correlations and significance levels in Group 1

Anti -TPO r» P
Yas -0,01 >0,05
Anti-TG 0,08 >0,05
Vit D -0,15 >0,05
FT4 -0,21 <0,05*
FT3 -0,01 >0,05
TSH 0,29 <0,05
643
Correlations is significant (p<0,05)*, » Spearman rho correlation coefficient.

Significant correlations were found between Anti-TPO levels and FT4, TSH levels in Group 1
respectively, r=-0.21; P <0,05, r:=0.29; P <0.05)(Table 3). Correlation between anti-TPO and vit-D
was insignificant ( r=-0,15;P>0,05) Group 1 (Table 3).

Table 4.Correlations and significance levels in Group 2

Anti -TPO rea P

Yas 0,01 >0,05

Anti-TG 0,20 <0,05*

Vit D -0,02 >0,05

FT4 0,03 >0,05

FT3 0,07 >0,05

TSH 0,10 >0,05

Correlations is significant (p<0,05)*, » Spearman rho correlation coefficient.

Year 4 (2020) Vol:15

Issued in SEPTEMBER, 2020 www.ejons.co.uk



EJONS International Journal on Mathematic, Engineering and Natural Sciences _

Correlation between anti-TPO and anti-TG was significant(r=0,20;P<0,05) in Group2.Correlation
between anti-TPO andvit-D was insignificant ( r=--0,02;P>0,05) in Group2 (Table 4).

Table 5. Correlations and significance levels in Group 3

Anti -TPO ra P

Yas -0,15 >0,05

Anti-TG 0,29 <0,05%

Vit D 0,19 >0,05

FT4 -0,19 >0,05

FT3 0,04 >0,05

TSH 0,14 >0,05

Correlations is significant (p<0,05)*, » Spearman rho correlation coefficient.

Correlation between anti-TPO and anti-TG was significant(r=0,29; P<0,05) in Group3.Correlation between
anti-TPO and vit-D was insignificant ( r=-0,19;P>0,05) in Group3 (Table 5). 44

Table 6. Correlations and significance levels in Group 4

Anti -TPO ra P

Yas -0,10 >0,05

Anti-TG 0,09 >0,05

Vit D -0,05 >0,05

FT4 -0,13 >0,05

FT3 -0,04 >0,05

TSH 0,20 <0,05*

Correlations is significant (p<0,05)*, » Spearman rho correlation coefficient.
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Correlationbetween anti-TPO and TSH was significant(r=0,20;P<0,05) in Group4. Correlationbetween anti-
TPO andvit-D was insignificant ( r=--0,05;P>0,05) in Group4 (Table 6).

Table 7. Correlations and significance levels in Group A

Anti -TPO ra P

Yas -0,15 >0,05

Anti-TG 0,14 >0,05

Vit D -0,12 >0,05

FT4 -0,28 <0,01%

FT3 0,05 >0,05

TSH 0,16 >0,05

Correlations is significant (p<0,05)*, » Spearman rho correlation coefficient.

Correlation between anti-TPO and FT4 was significant(r=0,20;P<0,01) in GroupA (Table7). Correlation
between anti-TPO and Vit D wasinsignificant ( r=- 0,12;P>0,05) in Group A (Table 7).
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Table 8.Correlations and significance levels in Group B

Anti-TPO ra P

Yas -0,13 >0,05

Anti-TG 0,31 <0,01*

Vit D 0.14 >0,05

FT4 -0,10 >0,05

FT3 0,01 >0,05

TSH 0,16 >0,05

Correlations is significant (p<0,05)*, » Spearman rho correlation coefficient.

Correlation between anti-TPO and anti-TG was significant(r= 0,31;P<0,01) in Group B (Table8).
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4.DISCUSSION:

Many scientific studies have been conducted on autoimmune thyroids and Vit-D. In a study conducted in
Korea, Shin and colleagues investigated the relationship between vitamin D and TPO-Ab in patients with
and without autoimmune thyroid (AITD(18)). They showed a significant negative correlation between
vitamin D level and TPO-Ab in patients with AITD(20). In a study conducted in Turkey, Bozkurt and
colleagues examined the relationship between vitamin D deficiency is with Hashimoto's thyroiditis(19). They
showed a correlation between increased vitamin D deficiency and thyroid volume, thyroid
autoantibody(Anti-TPO) level, and Hashimoto's thyroiditis duration. They concluded that vitamin D may
play a potential role in the development and progression of hypothyroidism in Hashimato thyroiditis (20).
They also showed that the risk of occurrence of Hashimoto's thyroiditis will decrease by 19% with increases
in vitamin D levels of 5 ng / mL (21,22).

On the other hand, some studies did not support the relationship between vitamin D and thyroid
autoimmunity(23,24,25,26,27,28).In a study by Effraimidis et al., They compared the vitamin D
level of euthyroid individuals with a genetic predisposition to AITD and those who had positive
anti-TPO-AD test. Their findings showed that the vitamin D level of euthyroid participants with a
genetic predisposition to AITD’s was higher than the control group, but there was no significant
difference between the newly diagnosed autoimmune thyroid patient group and the control group
(29).D'Aurizio et al. Also found no association between low vitamin D levels and AITD’s (30).Our
result is similar to them.

In our study, 447 patients with positive autoimmune antibody tests were divided into four different
age groups (Group 1,2,3,4) and 178 patients were divided into two groups (Group A, B) that were
low and normal compared to Vit-D level. No significant relationship was found between Vit D
levels and Anti-TPO in all six groups (P> 0.05).

In addition, according to the results of Mann-Whitney U test applied to 178 patients collected in
two groups (Group A, Group B) according to Vit-D test levels, there was no significant difference
between the two groups according to Anti-TPO(P> 0.05).The average of Vit-D level in the patient
group (, Group 3) with the oldest patients (66-90 years) is normal compared to other age groups.We
think that patients in this age group gain experience over time, pay attention to their treatment and
control, and take regular vitamin D.Anti-TPO level was also the lowest in this group (185.0 + 203.6
IU / ml) (Table 1).

In this retrospective study, we could not find a relationship between vitamin D levels and thyroid
antibody levels in patients with autoimmune thyroiditis.

5.CONCLUSION:

We investigated the relationship between Vit-D levels and A-TPO levels in patients diagnosed with
autoimmuntiroid disorder and positive anti-TPO test, and its effect on thyroid function.Our results
showed that Vit-D has no significant effect on thyroid function and autoimmunity.Further clinical
trials are needed to better understand and fully illuminate the role of vitamin D levels and
autoimmune mechanisms in autoimmune thyroiditis.
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