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Background and Objective: Vitamin D deficiency is prevalent, as is Hypothyroidism, among the
Indian population. There is limited data regarding the influence of Vitamin D deficiency on Thyroid
functions and its effects on patients with hypothyroidism. This study aimed to evaluate the serum
concentrations of 25-hydroxy-vitamin D and calcium in patients identified with hypothyroidism
compared to a group of healthy controls. Materials and Methodology: A study conducted in a
Tertiary Care Hospital aimed to assess and correlate Serum Vitamin D, Calcium, and Thyroid
hormone levels in 20 hypothyroid cases and 28 control subjects. The analysis was conducted using
the SPSS statistical software. Results: A statistically significant correlation was observed between
low Vitamin D levels and elevated TSH. Serum Calcium levels were found to be low in individuals
with hypothyroidism. Conclusion: Assessing serum Vitamin D and calcium levels in hypothyroid
patients could be notably beneficial, as it may indicate the need for preventive Vitamin D
supplementation to mitigate cardiovascular risks and other factors contributing to increased
morbidity in these individuals.

Key Words: Serum Calcium, Vitamin D, Thyroid Hormones, Hypothyroidism

Introduction A significant global public health issue across all age groups is vitamin D deficiency
.[1]VitaminD is crucial for managing bone metabolism and maintaining calcium and phosphorus balan
ce. VitaminD possesses numerous noncalcaemic effects and has been shown to be more than just a ba
sic vitamin; it acts as a prohormone with diverse roles across different tissues.This is partly because V
itaminD Receptors are found in various tissues and cells such as the skin, skeletal muscle, fat tissue, e
ndocrine pancreas, immune cells, blood vessels, brain, breast, numerous cancer cells, and placenta
result in clinical problems such as infectious diseases, weak bones, and abnormal bone mineralization,

as indicated by literature reviews, yet its causal role remains unclear.[2]

VitaminDis a steroid compound largely synthesized in the skin, which controls the expression of
numerous genes. It has effects that modulate the immune system and provide protection against cardio
metabolic conditions. [2]Vitamin D is essential for the proper functioning of several organs, including
the thyroid gland.

Thyroid hormone attach to analogous receptors known as steroid hormone receptors. Another
gene in the Vitamin D receptor has been demonstrated to make individuals more susceptible to autoim
mune thyroid diseases such as Graves’s disease and Hashimoto’s thyroiditis.

Thyroid hormones (T3, T4, and TSH) are essential for maintaining body homeostasis, which inclu
des proper growth and energy metabolism. Typical thyroid disorders encompass hypothyroidism and
hyperthyroidism, which generally arise from pathological alterations in the thyroid gland (primary thy
roid disease) [3]
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A deficiency in vitamin D is connected to several autoimmune disorders, including systemic lupus
erythematosus (SLE), inflammatory bowel disease and type-1 diabetes are,
which are related to a lack of vitamin D.

Prior research indicated that vitamin D supplementation hinders both  initiation and advancement of
autoimmune disorders, additionally, individuals with Hashimoto’s thyroiditis exhibit reduced levels of
vitamin D4 [4]

Based on the above explanation, we aimed to carry out the current study to assess the serum levels
of 25-hydroxy-vitamin D and calcium in patients diagnosed with hypothyroidism in comparison to
healthy controls group.

Materials and Methodology: The research took place between September and December 2024. All
participants were recruited from the outpatient department at Malda Medical College, Malda. This case-
control study involved 20 patients diagnosed clinically with hypothyroidism, who were compared to 28
controls matched for age and sex that had regular health check-ups. All patients and controls were older
than 15 years. Cases consisted of patients recently diagnosed with hypothyroidism through clinical
evaluation and laboratory tests. Controls consisted of health check-up patients lacking any recognized
chronic illness or family history of thyroid conditions. Individuals already undergoing treatment for
hypothyroidism, diagnosed with diabetes, liver or kidney disorders, metabolic bone disease, cancer,
pregnancy, lactation, or those on medications affecting bone metabolism and joint diseases were
excluded from the study. Consent was acquired from all participants who were included, and the study
received approval from the institutional ethical committee.

The primary aim of the research was to evaluate the serum levels of Vitamin D and calcium in both
cases and controls, as well as to examine the relationship between TSH levels and Vitamin D and
calcium levels. Serum samples were collected to measure TSH, 25 Hydroxy vitamin D, and calcium
levels while following aseptic precautions. TSH and 25 OH Vitamin D were analyzed using the CLIA
Method on the CENTURE-XP Immunoassay analyzer, while Serum Calcium was measured by
Arsenazo III on the INTEGRA-400 Chemistry analyzer. The collected socio-demographic data were
organized into tables. The data was analyzed statistically utilizing SPSS Software. The correlation
between various parameters in the groups was analysed using student’s T test & pearson correlation
study and p value was considered statistically significant if <0.05.

Result - The Mean values of TSH among controls was 2.48+0.9 miu/m and in hypothyroid cases it was
11.2+8.8 miu/mL respectively. The serum 25 OH Vitamin D levels and serum calcium levels among
controls was observed to be 22+4.6 ng/ml and 8.2+1mg/dl respectively and among cases it was
14.8+3.6 ng/ml and 6.9+0.6 mg/dl respectively (Table 1, figure 1 & figure 2)

Table 1: Showing Comparison between cases and controls biochemical parameters

parameter Case Control T value,p value
T.S.H (miu/mL) 11.2+8.8 2.48+0.9 t=5.22 ,p=<0.001
Calcium (mg/dl) 6.9+0.6 8.2+1 t=-5.2,p=<0.001
25 OH Vit D (ng/ml) | 14.8+3.6 22+4.6 t =- 6.06,p=<0.001

This showed that mean calcium and vitamin D levels were significantly low in cases of hypothyroid as
compared to controls. ( p value <0.001)

Figure-1: Graphical presentation of serum vitamin D levels
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Figure-2: Graphical presentation of serum calcium levels
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Significant negative correlation were found between serum TSH level and serum vitamin D level
(correlation coefficient -.805, p value-< 0.001 ) but no significant correlation were found serum TSH
and serum calcium level (table 2, figure 3 and figure 4)

Table2-Correlations between serum TSH levels with vitamin D and serum calcium in hypothyroid

patients

Correlation coefficient

P value

Serum Vitamin D( ng/ml)

-0.805

<0.001
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Serum Calcium ( mg/dl) 0.395 0.069

Figure 3-Correlations between serum TSH levels with serum calcium in hypothyroid patients
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Figure 4-Correlations between serum TSH levels with serum calcium in hypothyroid patients
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DISCUSSION- Vitamin D is a fat-soluble vitamin primarily produced in the body when exposed
to UV light as vitamin D3. Vitamin D is a fat-soluble nutrient that is typically transformed in vivo into
the active hormone (calcitriol or 1,25-dihydroxycholecalciferol) through two hydroxylation processes,
initially in the liver (calcitriol or 25-hydroxy vitamin D), and subsequently in the kidneys. Numerous
studies have indicated a link between vitamin D deficiency and autoimmune thyroiditis. In one study,
72% of participants with autoimmune thyroid disease showed a deficiency in vitamin D, while nearly
31% of healthy individuals exhibited low vitamin D levels. Another study in Greece [5] found that over
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85% of people with Hashimoto’s thyroiditis had insufficient vitamin D and elevated anti-thyroid
antibodies. In another study, [6, 14, 15] individuals with hypothyroidism who received additional
vitamin D supplements for 12 weeks showed enhancements in blood levels of thyroid stimulating
hormone (though the extra vitamin D did not influence levels of the thyroid hormones triiodothyronine,
T3, and thyroxine, T4) Analogous to many other studies we observed in our patients with
hypothyroidism, Low vitamin D levels were observed and its association with High TSH was
statistically significant.

There are two main reasons for decreased vitamin D levels in hypothyroidism. Firstly, poor
absorption of vitamin D from the intestine may be the cause. Second, the body may not activate vitamin
D properly.[7]Vitamin D deficiency has also been associated with clinical atherosclerosis in coronary
calcification as well as with cardiovascular events such as myocardial infarction, stroke, and congestive
heart failure.[8] Thyroid hormones have a variety of effects on the cardiovascular system that can greatly
impact cardiac function We also observed a significant difference in serum calcium levels between the
studied groups with lower level seen in hypothyroid patients in comparison to others. Low calcium may
be due to altered calcium homeostasis due low vitamin deficiency. However, it is still not sure if Vitamin
D deficiency is due to hypothyroidism or low vitamin D affects thyroid function. This requires larger
population studies to understand the molecular basis of its association. A study [9] showed significant
changes in ionized Ca, but not total Ca means that the physiologically active form of Ca is affected,
while the overall concentration of Ca is still significantly unchanged.

In observational studies, significant inverse associations of blood pressure with dietary intake of
magnesium (Mg), potassium, Calcium (Ca), fibre and protein have also been reported. Several
experimental and clinical studies suggest that Ca depletion elevates blood pressure. Although the
changes in these analytes may not be severe in acute stages but it is possible that these disturbances will
affect patient in the long term.” '* Serum Calcium in hypothyroidism is believed to connect with
hypertension and heart muscle. In our study we observed high TSH were associated with low serum
calcium levels. Segal study has provided conclusive evidence for two central issues: That Calcium is
the first messenger for the plasma membrane mediated action of thyroid hormone to increase cellular
sugar uptake, and that thyroid hormone produces an acute increase in Calcium uptake by the heart, an
effect that is demonstrable at physiological concentrations and, therefore, points to a physiological
relevance for this action. Calcium influences hypertension through the fact that, Calcium load leads to
the increment in Na excretion and a reduced sodium intake reduces Ca excretion and vice versa and
hence decrease in hypertension. °'?

Limitations: A larger sample size would yield better information as to whether vitamin D deficiency
is a casual factor in the pathogenesis of hypothyroidism or rather a consequence of the disease.. Analysis
of other parameters like Parathyroid hormone and magnesium and Free thyroid hormones would be
helpful in concluding.

CONCLUSION-The results of our study on hypothyroid patients suggested association with Vitamin
D deficiency and hypocalcaemia. This association warrants the prophylactic treatment in the form of
vitamin D supplementation for all hypothyroid patients as it carrier’s cardiovascular and other risk,
thereby increasing the morbidity. Screening for Vitamin D deficiency and serum calcium levels
recommended for all hypothyroid patients.
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