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Abstract 

The role of vitamin D in the human body is a complex one, proven by the many studies performed related 

to this aspect. Data from the literature on the correlation between vitamin D deficiency and thyroid autoimmune 

pathology, although present and increasing in the last 10 years, have failed to establish exactly whether or not 

there is a link between them. The aim of the study was to assess the status of vitamin D in patients with 

autoimmune thyroid disease; and to determine if there is a correlation between parameters such as: thyroid 

stimulating hormone (TSH), free thyroxine (FT4), ATPO; and vitamin D levels. Therefore, we performed a 

retrospective study in which we included 60 patients, 32 with autoimmune thyroid pathology and 28 patients 

with negative antithyroid antibodies. The average age of those in the case group was 58 years old and 52 

years old for the control group. Female sex was predominant in both groups of patients, 97% in the study 

group and 71% in the control group. Vitamin D values in patients with thyroid autoimmune pathology in our 

study were on average higher than those obtained in the control group (patients with negative thyroid 

antibodies), without finding a statistically significant difference between the values of the two groups of patients 

(p = 0.197). The study shows a high prevalence of vitamin D deficiency in both groups of patients (with or 

without autoimmune thyroid disease), the highest rate being observed among patients without autoimmune 

pathology, but without a statistically significant difference between values. 
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Introduction 

 

Vitamin D is described as a steroid 

prohormone, being represented by two 

isoforms: vitamin D2 or ergocalciferol (found in 

plants) and vitamin D3 or cholecalciferol; the 

latter being synthesized in humans, on the 

skin, from 7-dehydrocholesterol after exposure 

to ultraviolet B radiation [1-3]. To become 

biologically active, vitamin D must go through 

two hydroxylation processes: the first in the 

liver, by activating cytochrome P450 and the 

enzyme 25-hydroxylase leading  to  the forma- 

 

tion of 25-hydroxyvitamin D (25(OH)D), 

insignificant in terms of biologically aspects, 

but determined from serum, is the best 

indicator of an individual's vitamin D status; 

and the second renal process, by activating 

the enzyme 1α-hydroxylase and forming 1,25-

dihydroxyvitamin D (1,25(OH)2D), its 

biologically active form [3, 4]. At first, the role 

of vitamin D in regulating phospho-calcium 

metabolism along with parathyroid hormone 

(PTH) was known, but recent research has 

shown the influence and importance of vitamin 

D in cell growth and differentiation, cell 

maturation and proliferation, apoptosis and 

angiogenesis [4].  

These mechanisms occur by binding 

calcitriol to a specific nuclear receptor, the 

vitamin D receptor (VDR), forming a complex 

that will act primarily within the promoter of 

 
Received: September 2021; Accepted after 

review: January 2022; Published: March 2022. 

*Corresponding author: Ioana-Codruța Lebădă, 

ȚLucian BlagaȚ University of Sibiu, Sibiu, Romania 

Email: codruta.racz@yahoo.com 

http://www.clinicalcases.eu/
mailto:codruta.racz@yahoo.com


www.clinicalcases.eu                                                                                               Archive of Clinical Cases 

 

 
DOI: 10.22551/2022.34.0901.10201 35 Arch Clin Cases 2022; 9(1):34-40 

target genes, resulting in either activation or 

suppression of gene transcription [5-9]. 

In the immune system, the potential role of 

vitamin D and its active metabolite in 

modulating the immune response was 

introduced 25 years ago through three 

important findings: the presence of VDR in 

activated inflammatory cells, the ability of 

calcitriol to inhibit T cell proliferation, and the 

ability of activated macrophages to produce 

1,25(OH)2D [10-12]. 

According to the Society of Endocrinology, 

the classification of vitamin D status is as 

follows: vitamin D deficiency <20 ng/ml, 

vitamin D insufficiency between 20 and 29.9 

ng/ml, sufficient level of vitamin D ≥ 30 ng/ml 

[13]. 

Various studies have found an association 

between vitamin D deficiency and certain 

autoimmune diseases such as systemic lupus 

erythematosus, rheumatoid arthritis, type I 

diabetes, multiple sclerosis, inflammatory 

bowel disease, Addison's disease or 

autoimmune thyroid disease [14]. Hashimoto's 

thyroiditis is the most common autoimmune 

thyroid pathology, found mainly in the 

population in areas with adequate iodine 

intake, being characterized by lymphocytic 

infiltration and progressive destruction of the 

thyroid gland causing primary hypothyroidism 

[15]. Graves' disease is another thyroid 

autoimmune condition, which is the main 

cause of hyperthyroidism, along with other 

specific signs and symptoms such as: diffuse 

goiter, exophthalmic infiltrative 

ophthalmopathy and infiltrative dermopathy 

[16]. 

Hashimoto's thyroiditis and Graves' 

disease have as main characteristic, the 

infiltration of the thyroid gland tissue with T 

lymphocytes (CD4+, CD8+) and B 

lymphocytes; proinflammatory cytokine 

secretors (T lymphocytes), but also synthesis 

of specific autoantibodies (B lymphocytes): 

antiperoxidase antibodies (ATPO), anti-

thyroglobulin antibodies (ac. antiTG) and anti-

TSH receptor antibodies (TRAb) [17]. The 

main purpose of this study is to assess the 

status of vitamin D in patients with 

autoimmune thyroid disease; and to determine 

if there is a correlation between parameters 

such as: thyroid stimulating hormone (TSH), 

free thyroxine (FT4), ATPO; and vitamin D 

levels. 

 

 

 

Material and methods 

 

We conducted a retrospective, 

observational, case-control study, which 

included 60 patients (51 women, 9 men), with 

a mean age of 55 years; patients who 

benefited from endocrinological consultation at 

the Sibiu County Emergency Clinical Hospital, 

between February 2019 and December 2020. 

Serological samples were collected and 

processed, by specific laboratory methods 

(chemiluminescence techniques) such as: 

25(OH)D, TSH, FT4, ATPO, TRAb, Total 

Calcium and PTH. The threshold value for 

which the diagnosis of Hashimoto's thyroiditis 

was considered was over 60 IU/ml for ATPO, 

and over 1.67 IU/l for TRAb in the diagnosis of 

Graves' disease. Based on the presence or 

absence of positive antibodies, two groups 

were subsequently organized: the study group, 

which included patients with positive 

antibodies (27 patients with ATPO +, 5 

patients with TRAb +); and the control group 

with negative antibodies (28 patients), all 

patients having normal thyroid function (with or 

without replacement therapy) at the time of 

examination. 

The data were initially processed with the 

Excel 2010 program, the statistical analysis 

being performed using the MiniTab 2018 

program. 

 

 

Results 

 

The main parameters followed in the two 

groups of patients are shown in Table I. 

Vitamin D deficiency (values of 

25(OH)D˂20 ng/dl) predominates in both 

groups of patients, but in a higher proportion, 

72% in the control group (negative antithyroid 

antibodies), compared to the study group with 

positive antithyroid antibodies, namely 67% 

(p=0.464). Following the application of the 

non-parametric Mann-Whitney statistical test, 

it was found that there is no statistically 

significant difference between the 25(OH)D 
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values between the two groups of patients 

(p=0.197˃0.05). 

In the group of patients diagnosed with 

chronic autoimmune thyroiditis, the Pearson 

correlation index was calculated between 

25(OH)D values and ATPO values, resulting in 

a weakly negative correlation (r=-0.248), 

statistically insignificant (p=0.213), results 

shown in Figure 1. 

 

Table I. The main parameters follow in the case/control group 

 

Parameters 

Study group  Control p value 

Thyroditis Graves Total 

No. patient 27 5 32 28  

Age 57±13 62±13 58±13 52±14 0.111 

Sex (F:M) 26:1 5:0 31:1 20:8 0.058 

25(OH)D 

(ng/dl) 

17.29±7.12 15.27±7.35 16.98±7.07 15.06±7.34 0.197 

Prevalence of 

25(OH)D 

deficiency 

(˂20 ng/dl) 

 

17(63%) 

 

3(60%) 

 

20(67%) 

 

20(72%) 

 

0.464 

TSH (mUI/L) 2.70±1.39 0.69±0.75 2.40±1.52 1.79±0.85 0.062 

FT4 (ng/dl) 1.29±0.26 1.77±0.03 1.37±0.29 1.20±0.13 0.006 

Total Ca 

(mg/dl) 

9.87±0.52 9.30±0.49 9.78±0.55 9.71±0.38 0.083 

PTH (µg/dl) 47.64±24.72 46.23±12.83 47.72±16.93 58.3±23.42 0.451 

Data are represented as mean±standard deviation.  

The p values were determined by applying the Mann-Whitney test. 

 

 

 

Fig. 1. Correlations between ATPO titer and 25(OH)D level in the group with Hashimoto's thyroiditis 

 

Weakly positive correlations (r=0.221), 

statistically insignificant (p=0.225), were noted 

in the relation TSH and 25(OH)D in the case 

group, but also in the control group (r=0.152, 
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p=0.440). In patients with thyroid autoimmune 

pathology, a weakly negative correlation (r=-

0.173), statistically insignificant (p=0.343), was 

found between FT4 and 25(OH)D values; the 

same phenomenon was observed in patients 

in the control group (r=-0.241, p=0.440). Next, 

only patients with values lower than 20 ng/dl 

(vitamin D deficiency) were selected from the 

two groups of subjects; the main values 

obtained being represented in the Table II. In 

the study group, most patients were diagnosed 

with chronic autoimmune thyroiditis based on 

increased titer of ATPO (27 patients), and the 

Table III shows the main results obtained in 

these patients according to the serum values 

of 25(OH)D. 

 

 

Table II. Parameters of patients with vitamin D deficiency within the two groups 

 

Parameters Case group Control group p value 

No. patientwith vitamin D 

deficiency 

20 20  

Age 57±2 52±2 0.268 

Sex (F:M) 20:0 14:6  

25(OH)D 

(ng/dl) 

12.9±1.1 11.2±0.8 0.152 

Measurement season 

(summer/autumn/winter) 

1/16/3 0/14/6  

TSH (mUI/L) 2.37±1.44 1.64±0.79 0.156 

FT4 (ng/dl) 1.38±0.27 1.31±0.23 0.064 

Total Calcium (mg/dl) 9.83±0.46 9.68±0.42 0.126 

PTH (µg/dl) 53.15±24.36 64.81±23.68 0.193 

Data are represented as mean±standard deviation.  

The p values were determined by applying the Mann-Whitney test. 

 

 

Table III. Parameters of patients in the case group according to the values 25(OH)D 

 

 

Parameters 

Case group p value 

25(OH)D˂20 ng/dl 25(OH)D˃20 ng/dl 

No. patient 20 12  

Prevalence ATPO + 17(85%) 10(83%) 0.899 

ATPO (UI/ml) 934.9 350 0.884 

TSH (mUI/L) 2.04 2.45 0.947 

FT4 (ng/dl) 1.36 1.50 0.826 

Data are represented as median.  

The p values were determined by applying the Mann-Whitney test. 

 

 

Discussion 

 

Vitamin D values in patients with thyroid 

autoimmune pathology in our study were on 

average higher than those obtained in the 

control group (patients with negative thyroid 

antibodies), without finding a statistically 

significant difference between the values of 

the two groups of patients (p=0.197). Results 

similar to those obtained in this study were 

published by Effraimidis et al. [18], on two 

groups of 78 patients each, with and without 

autoimmune thyroid pathology, and who 

showed higher mean values of 25(OH)D in the 

group with autoimmune thyroiditis. Also, 

D’Aurizio et al. [19] obtained similar results, 

demonstrating that there was no significant 

correlation between low vitamin D levels and 

Hashimoto's autoimmune thyroiditis or Graves' 

disease, which was also highlighted in our 

study, where we obtained a poor negative 

correlation, statistically insignificant, between 

25(OH)D values and ATPO values in patients 

in the case group. 

However, there are works that contradict 

those found in our study, but also in other 
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studies that present similar conclusions; such 

as that published by Kivity et al. [20] 

demonstrating a statistically significant 

increased prevalence of vitamin D deficiency 

in a group of 50 patients with autoimmune 

thyroid disease, compared with 48 patients 

without autoimmune thyroid disease. Also, in 

the same study there is a statistically 

significant correlation between vitamin D 

deficiency and the presence of thyroid 

antibodies [20]. At the same time, a meta-

analysis published by Wang et al. [21] in 2015, 

shows that the groups of patients with 

Hashimoto's thyroiditis and Graves' disease 

had lower levels of 25(OH)D, with patients with 

autoimmune thyroid disease being more likely 

to have vitamin D deficiency compared to 

those from control groups with negative 

antibodies. 

Insignificant statistical differences between 

the two groups (p˃0.05), we obtained in the 

present study for all the parameters followed, 

with one exception, namely for FT4 values, 

values that differ statistically significantly 

between the two groups (p=0.006). 

Patients with vitamin D deficiency, with 

autoimmune thyroid pathology, have a similar 

hormonal profile compared to patients with 

vitamin D deficiency without positive 

antibodies. Regarding thyroid function, we 

found higher average values of TSH and FT4 

in patients in the case group than in the control 

group, who had vitamin D deficiency, a 

phenomenon that was highlighted in the recent 

study published by Botelho et al. in 2018 [22]. 

Weakly positive, statistically insignificant 

correlations between TSH and 25(OH)D were 

highlighted in this study, both in patients in the 

case group and in those in the control group; 

results similar to those obtained recently (in 

2020) by Chao et al. [23], but showing a 

statistically significant positive correlation 

between these parameters. Contrary to these 

results are those published in 2020 by Aktas 

[24] which showed negative correlations 

between these parameters, as well as 

statistically significant negative correlations 

between 25(OH)D and ATPO values. Between 

FT4 and 25(OH)D, the correlations in our 

study are weakly negative, statistically 

insignificant, which contradicts those 

demonstrated by the study of Chao et al. [23], 

where there is a positive, statistically 

significant correlation between these 

parameters. 

If we refer to the values of the other 

parameters followed, we noticed that, despite 

the existence of vitamin D deficiency, both in 

the case group and in patients in the control 

group, the mean values of calcium and PTH 

fall within the range of normality. 

From the point of view of the seasonal 

variation of vitamin D deficiency, the lowest 

values of 25(OH)D were recorded in winter 

(14.15 ng/dl), and the highest were measured 

in autumn (16.71 ng/dl). A study published in 

2017 by Niculescu et al. [25] for the Romanian 

population, showed a very high prevalence of 

vitamin D deficiency, with an average value of 

18.6 ng/dl for 25(OH)D, slightly higher than the 

value obtained in our study in both groups of 

patients; the lowest values being highlighted in 

March, and the highest in September, similar 

to those obtained in our study. 

Referring only to patients in the case 

group with autoimmune thyroid pathology, 

ATPO is more common in the serum of 

patients with vitamin D deficiency (values 

25(OH)D˂20 ng/dl), compared to patients 

without deficiency (85% versus 83%), but this 

difference is not statistically significant. Similar 

but statistically significant results were 

published by Muscogiuri et al. [25], which 

demonstrates a highly significant link between 

vitamin D deficiency and autoimmune thyroid 

disease, with the recommendation of 

screening for autoimmune thyroid disease in 

patients with vitamin D deficiency. 

ATPO values are higher in patients with 

vitamin D deficiency, with a median of 934.9 

IU/ml, compared to the median obtained in 

patients without vitamin D deficiency of 350 IU 

ml, values that are not statistically significant 

(p=0.884). The same results, but statistically 

significant, were published by Mazokopakis et 

al. [26], where 85.3% of the Greek population 

studied with autoimmune thyroid disease had 

low levels of 25(OH)D that correlated 

negatively with the determined serum ATPO 

values. Results similar to those presented in 

this paper, were highlighted in the paper 

published in 2019 by Cinpeanu et al. [26], 

where it has been shown that vitamin D status 

correlates negatively with ATPO levels. 
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Conclussions 

 

In conclusion, our study shows a high 

prevalence of vitamin D deficiency in both 

groups of patients (with or without autoimmune 

thyroid disease), the highest rate being 

observed among patients without autoimmune 

pathology, but without a statistically significant 

difference between values. There was a weak 

negative correlation between ATPO values 

and 25(OH)D, without being statistically 

significant, with higher values of ATPO titer in 

patients with vitamin D˂20 ng / dl. 

Although the data obtained by us were not 

statistically significant in favor of an 

association between vitamin D deficiency and 

autoimmune thyroid disease, this topic 

remains controversial, with contradictory 

results in various studies addressing it, and 

given the limitations of this study (reduced 

number of patients, possible data selection 

errors) we propose to extend it to a larger 

scale, with the confirmation or not of those 

currently established in this paper. 
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