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Abstract

Background: Vitamin D deficiency has been implicated in the pathogenesis of autoimmune thyroid disorders. This study evaluated
the effect of vitamin D supplementation on thyroid function in patients with mild, thyroid peroxidase (TPO)-positive subclinical
hypothyroidism and vitamin D deficiency.

Methods: A total of 100 patients aged 20-60 years with mild subclinical hypothyroidism, vitamin D deficiency, and positive TPO
antibodies were enrolled. Fifty patients received oral cholecalciferol 60,000 IU once weekly for 12 weeks, while 50 served as
controls. Participants were followed monthly, and serum free triiodothyronine (fT3), free thyroxine (fT4), TSH, and vitamin D
levels were assessed at baseline and at 12 weeks.

Results: At 12 weeks, the mean TSH level was lower in the vitamin D supplementation group than in the control group (5.62 vs.
7.06 mIU/L; p < 0.001). The mean vitamin D level was higher in the supplementation group than in the control group (30.18 vs.
20.38 nmol/L; p < 0.001). No significant between-group differences were observed in fT3 or fT4 levels.

Conclusion: Vitamin D supplementation was associated with a reduction in TSH levels in patients with mild, TPO-positive
subclinical hypothyroidism and vitamin D deficiency. These findings suggest that correction of vitamin D deficiency may have a
beneficial effect on thyroid function in this patient population.
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Introduction

Subclinical hypothyroidism (SCH) is characterized by
an elevated serum thyroid-stimulating hormone (TSH)
concentration with serum free thyroxine (fT4) levels
within the reference range [1]. SCH is common in the
Indian population, with autoimmune thyroiditis being
an important underlying cause [2].

Although many patients with SCH are asymptomatic, the
condition has important clinical implications. SCH has
been associated with dyslipidemia and cardiovascular
risk and may progress to overt hypothyroidism. The risk
of progression is higher in patients who are positive for
anti-thyroid peroxidase (anti-TPO) antibodies [3].

Vitamin D is recognized for its role in immune regulation
in addition to its established functions in calcium

homeostasis and bone metabolism. Evidence suggests
an association between low vitamin D levels and
autoimmune thyroid diseases, including Hashimoto’s
thyroiditis, which commonly presents with SCH [4-6].
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Vitamin D deficiency has therefore been proposed as
a potential contributor to immune dysregulation and
thyroid autoimmunity.

Polymorphisms in the vitamin D receptor gene have
also been associated with susceptibility to autoimmune
thyroid diseases [7]. Several studies have evaluated
the effect of vitamin D supplementation on thyroid
autoimmunity and thyroid function, with generally
inconsistent effects on thyroid function parameters.
Many previous studies included heterogeneous
populations, including patients with overt as well as
subclinical hypothyroidism, and some participants
were receiving levothyroxine therapy.

Therefore, the present study evaluated the effect of
vitamin D supplementation alone on thyroid function
in patients with mild, TPO-positive subclinical
hypothyroidism and vitamin D deficiency who were not
receiving levothyroxine therapy.

Materials and Methods

This 12-week prospective study, conducted from July
2023 to June 2024, was carried out in the Departments
of Medicine and Endocrinology following approval
from the Institutional Ethics Committee. Patients
attending the outpatient departments of Medicine and
Endocrinology were screened for thyroid dysfunction.
A total of 100 consecutive patients aged 20-60 years
with mild subclinical hypothyroidism, defined as a
serum TSH level of 5-10 mIU/L, TPO antibody levels
>35 IU/mL, and serum vitamin D levels <30 nmol/L
were enrolled. Written informed consent was obtained
from all participants before enrollment, and the study
was conducted in accordance with the principles of the
Declaration of Helsinki.

Patients receiving levothyroxine therapy, those with
TSH levels >10 mlIU/L, pregnant women, and those
taking vitamin D or other nutritional supplements were
excluded. Additional exclusion criteria were obesity
(body mass index >30 kg/m?), low-density lipoprotein
cholesterol >150 mg/dL, and significant comorbid
conditions such as coronary artery disease, chronic
kidney disease, liver disease, malignancy, or other
autoimmune disorders.

Of the 100 enrolled participants, 50 were randomly
assigned to receive oral cholecalciferol 60,000 IU once
weekly for 12 weeks, while the remaining 50 served
as controls. All participants were followed monthly
in the outpatient department, and serum TSH levels
were measured at each follow-up visit. At the end of 12
weeks, serum T3, fT4, TSH, and vitamin D levels were
reassessed and compared between the two groups.

Biochemical assessment: Serum fT3, fT4, TSH, and TPO
antibody levels were measured using chemiluminescent
immunoassays. Serum 25-hydroxyvitamin D [25(0OH)
D] levels were measured by radioimmunoassay. Lipid
profile parameters were analyzed using standard
enzymatic colorimetric methods.

Statistical analysis

Continuousvariableswere expressed asmean + standard
deviation (SD). Pearson’s correlation coefficient was
used to assess correlations between serum vitamin D
and TPO antibody levels and between serum vitamin
D and TSH levels. Student’s t-test was used to compare
continuous variables between the two groups. A p-value
<0.05 was considered statistically significant. Statistical
analyses were performed using SPSS version 27.0 (IBM
Corp., Armonk, NY, USA).

Results

A total of 100 patients with mild subclinical
hypothyroidism, positive TPO antibodies, and vitamin
D deficiency were included; 50 received vitamin D
supplementation and 50 served as controls. Baseline
demographic and biochemical characteristics were
comparable between the two groups. There were no
statistically significant between-group differences in
baseline fT3, fT4, TSH, TPO antibody, or vitamin D levels.
The mean baseline TSH level was 7.19 mIU/L in the
control group and 7.03 mIU/L in the supplementation
group, while the mean baseline vitamin D level was 20.5
and 21.4 nmol/L, respectively. The mean TPO antibody
levels were 201 [U/L in the control group and 191 [U/L
in the supplementation group (Table 1).

Correlation analysis was performed to evaluate
relationships between vitamin D status and thyroid
function parameters. Serum vitamin D levels showed a
negative correlation with TPO antibody levels and with
TSH levels in both groups. TPO antibody levels were
positively correlated with TSH levels in both groups.
These findings indicate an association between lower
vitamin D concentrations, greater thyroid autoimmunity,
and higher TSH levels in this study population (Tables 2
and 3).

At 12 weeks, the vitamin D supplementation group
showed a significant increase in serum vitamin D levels
and a reduction in serum TSH levels compared with
the control group. The mean TSH level was 5.62 mIU/L
in the supplementation group and 7.06 mIU/L in the
control group (p < 0.001). The mean vitamin D level was
30.18 nmol/L in the supplementation group and 20.38
nmol/L in the control group (p < 0.001). No significant
between-group differences were observed in fT3 or fT4
levels (Table 4).
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Table 1: Comparison of baseline parameters between the vitamin D supplementation and control groups.

Statistical significance

Parameters Group N Mean Std. Deviation
tvalue p value
1.00 50 42.2800 9.31323
Age (years) 0.357 0.722
2.00 50 41.6400 8.62545
1.00 50 2.7400 0.46555
fT3 (pg/mL) 0.000 1.000
2.00 50 2.7400 0.41699
1.00 50 1.7280 0.57607
fT4 (ng/dL) -0.881 0.381
2.00 50 1.8180 0.43645
1.00 50 7.1940 1.34535
TSH (mIU/L) 0.651 0.517
2.00 50 7.0360 1.06690
1.00 50 20.5320 4.21583
Vitamin D (nmol/L) -1.074 0.285
2.00 50 21.3900 3.75724
1.00 44 201.20 167.299
TPO (IU/mL) 0.316 0.753
2.00 45 190.91 139.167

Abbreviations: fT3, free triiodothyronine; fT4, free thyroxine; TSH, thyroid-stimulating hormone; TPO, thyroid peroxidase; pg/
mL, picograms per milliliter; ng/dL, nanograms per deciliter; nmol/L, nanomoles per liter; [U/mL, international units per
milliliter.

Table 2: Correlations between baseline biochemical parameters in the control group.

Parameters Baseline fT3 Baseline fT4 Baseline TSH  Baseline vitamin
(pg/mL) (ng/dL) (mlU/L) D (nmol/L)
Pearson correlation -.064 -237 - 758** -
Baseline vitamin D (nmol/L) Sig. (2-tailed) 0.659 0.098 0.000
N 50 50 50 50
Pearson correlation -0.071 0.340* 0.862** -0.788**
TPO (IU/mL) Sig. (2-tailed) 0.647 0.024 0.000 0.000
N 44 44 44 44

Table 3: Correlations between baseline biochemical parameters in the vitamin D supplementation group.

. . . Baseline
Parameters nga(if ;;1:1 ) ﬁia;:;;ldeL ) TSfIa;r(:;?]jL ) vitamin D
(nmol/I)
Pearson correlation 0.054 0.047 -0.702** -
Baseline vitamin D (nmol/L) Sig. (2-tailed) 0.707 0.745 0.000
N 50 50 50 50
Pearson correlation -0.045 -0.075 0.732%* -0.777**
TPO (IU/mL) Sig. (2-tailed) 0.767 0.626 0.000 0.000
N 45 45 45 45
Abbreviation: TPO, thyroid peroxidase.
Discussion
The present study evaluated the effect of vitamin supplementation was associated with a significant
D supplementation on thyroid function in patients increase in serum vitamin D levels and a reduction in

with mild subclinical hypothyroidism, positive TPO TSH levels after 12 weeks, whereas fT3 and fT4 did not
antibodies, and vitamin D deficiency. Vitamin D differ significantly between groups.
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Table 4: Comparison of biochemical parameters between the vitamin D supplementation and control groups at 12

weeks.
Statistical significance
Parameters Group N Mean S.td'. gni
Deviation t-value p-value
1.00 50 2.67 0.45
fT3 at 12 weeks (pg/mL) -0.95 0.346
2.00 50 2.75 0.42
1.00 50 1.77 0.43
fT4 at 12 weeks (ng/dL) -1.07 0.287
2.00 50 1.86 0.42
1.00 50 7.06 1.16
TSH at 12 weeks (mIU/L) 7.10 <0.001
2.00 50 5.62 0.85
1.00 50 20.38 3.69
Vitamin D at 12 weeks (nmol/I) -12.48 <0.001
2.00 50 30.18 4.15

Abbreviations: fT3, free trilodothyronine; fT4, free thyroxine; TSH, thyroid-stimulating hormone.

Serum vitamin D levels were negatively correlated with
TPO antibody levels, indicating that lower vitamin D
concentrations were associated with greater thyroid
autoimmunity. Fang et al. similarly reported an
association between vitamin D deficiency and thyroid
autoimmunity in an epidemiological study [8]. Vitamin
D has immunomodulatory effects on both innate and
adaptive immune responses, including effects on T-cell
differentiation, inflammatory cytokines, and immune
tolerance. These mechanisms may contribute to the
observed association between vitamin D status and
autoimmune thyroid disease [4-6].

Anegative correlation was also observed between serum
vitamin D and TSH levels. Similar inverse associations
between vitamin D status and circulating TSH have
been reported by Chailurkit et al. and Barchetta et al.
[9,10]. TPO antibody levels were positively correlated
with TSH levels in both groups, consistent with studies
reporting an association between thyroid autoimmunity
and thyroid function [11,12].

The reduction in TSH after vitamin D supplementation
was an important finding of the present study. Previous
interventional studies have reported variable effects of
vitamin D supplementation on thyroid autoimmunity
and thyroid function [13-15]. Talaei et al. reported an
improvement in thyroid function following vitamin
D supplementation in hypothyroid patients [16]. The
difference between the present findings and studies
reporting no significant change in thyroid function may
partly reflect differences in study populations, treatment
duration, baseline vitamin D status, and concomitant
levothyroxine therapy.

In the present study, participants were not receiving
levothyroxine therapy, which allowed assessment of
the association between vitamin D supplementation

and thyroid function without the direct TSH-lowering
effect of thyroid hormone replacement. Nevertheless,
the study was limited by its relatively small sample
size and short follow-up period. The findings should
therefore be interpreted cautiously and confirmed in
larger, adequately randomized and longer-term studies
before vitamin D supplementation can be considered an
intervention specifically for improving thyroid function
in patients with subclinical hypothyroidism.

Conclusion

Vitamin D supplementation is associated with a
significant reduction in TSH levels in patients of mild
autoimmune subclinical hypothyroidism with vitamin D
deficiency, This suggests a potential benefit of correction
of vitamin D deficiency in aitoimmune hypothyroidism.
However, larger and longer-term studies are required to
confirm this effect.
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