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Abstract: Introduction: Hypothyroidism is said to be associated with Vitamin D deficiency which is not routinely assessed in hypothyroid 

patients. The serum level of 1, 25 - dihydroxycholecalciferol and its link to hypothyroidism was assessed. Material and Methods: A total 

of 70 males and 90 females aged 20 - 60 years were assessed for the study. Evaluation of serum 1, 25 - dihydroxycholecalciferol was done 

on ELISA monobind Inc. CA 92630, immuno - assay analyzer. Serum fT3, fT4 and TSH were also evaluated by enzyme linked 

immunosorbent assay (ELISA) technique using stat - fax - 2100. Result: In our study, we have found the values of fT3 in the subjects as 

1.21+ 0.89pg/ml lower than controls values of 1.92+0.66pg/ml, values of fT4 in subjects as 0.60+0.53ng/dl as compared to control group 

value of 1.40+0.30ng/dl, values of TSH as 2.07+1.19miU/L higher than the control group of 0.48+1.67 miU/L. The mean values of 1, 25 

- dihydroxycholecalciferol for subjects as 25.80+4.20 nml/L lower than the control group with 35.70+6.30. Conclusion: Our study findings 

suggest that patients with hypothyroidism also have low serum levels of 1, 25 - dihydroxycholecalciferol (Vitamin D) which can have 

implications related to numerous organ systems, such as the Bones, Kidneys, Cardiovascular, and Immunological systems.  
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1. Introduction 
 

Hypothyroidism defined as plasma levels of thyroid 

stimulating hormone (TSH) of > 5.0miU/L, free tri - 

iodothyronine (fT3) of <1.4pg/ml and tetra - iodothyronine 

(fT4) of <0.8ng/dl is common thyroid disease associated with 

decrease activity of the thyroid gland. The predominant 

features include: Cold intolerance, Weight gain, dry skin, hair 

loss, menstrual abnormalities, fatigue and constipation. Leg 

swelling, myoxoedema, pallor and brittle nails are other 

features associated with hypothyroidism [1].  

 

It is a common endocrine disorder worldwide with a 

prevalence rate of 2.4% in Nigeria, 0.3% - 3.7% in United 

States and between 0.2% and 5.3% in Europe [2, 3, 4].  

 

Various epidemiological studies indicate that women are 

more predisposed to hypothyroidism than men [5]. 

Deficiency of iodine is said to be the commonest cause of 

hypothyroidism worldwide, the iodine sufficient population 

on the other hand, suffer from hypothyroidism as a result of 

autoimmune thyroiditis as in Hashimoto thyroiditis, cancer 

and thyroidectomies [6]. Normal free tetra - iodothyronine 

(fT4) and elevated serum thyroid stimulating hormone (TSH) 

has been recognized as subclinical hypothyroidism in an 

intact hypothalamic - pituitary - thyroid axis [6].  

 

The interest in the study of thyroid disorder has risen in recent 

times due to their role in masking cardiovascular diseases 

causing increase mortality in many low-income countries. 

The reported relative survivals after five years of diagnosis 

was 12.5% in contrast to what is obtained in the United States 

where the cure rate is high [7].  

 

Treatment of hypothyroidism includes the use of oral 

administration of Levothyroxine (L4) that is well tolerated 

with minimal side effects and less expensive [8].  

 

Vitamin D is a fat - soluble secosteroid that exist in different 

forms (D1 - D5). The most important type of Vitamin D in 

humans is cholecalciferol (D3) and ergocalciferol (D2) found 
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in plants. Most Vitamin D is synthesized in the skin after 

exposure to ultraviolet light (D3), while dietary sources 

provide only about 5 - 10% [9].  

 

Exposure of skin to sunlight causes the transformation of 7 - 

dehydrocholesterol in to Vitamin D3 which is then 

transformed in the liver by the action of the enzyme hepatic 

25 - hydroxylase in to 25 - hydroxyvitamin D (Calcidiol). The 

active form of Vitamin D (1, 25 - dihydroxycholecalciferol) 

also called Calcitriol is produced in the kidney by the action 

of an enzyme 1α - hydroxylase encoded by the CYP27B1 

gene [10]. The main role of calcitriol is the regulation of 

calcium and phosphate concentrations in plasma. It increases 

intestinal and renal absorption of calcium and phosphate. It is 

also important in bone mineralization [11]. Other functions of 

calcitriol include regulation of cell growth, immune, 

neuromuscular and immunosuppressive effects [12].  

 

Calcitriol binds to Vitamin D receptor (VDR) which belongs 

to the nuclear receptor superfamily. This is followed by 

binding to the retinoid X receptor (RxR) which translocate in 

to the nucleus and binds to Vitamin D response elements 

within DNA [13].  

 

Hypothyroidism is said to be associated with Vitamin D 

deficiency as seen in a study conducted by Mackawy et al. 

which revealed that hypothyroid patients had 

hypovitaminosis D with hypocalcemia that was thought to be 

associated with the degree and severity of hypothyroidism 

[14]. There is also evidence of Vitamin D effects on 

cardiometabolic disease through modulation of endothelial 

and smooth muscle cell activity, renin - angiotensin - 

aldosterone system, nitric oxide, oxidative stress. An 

inflammatory response and associated Vitamin D deficiency, 

autoimmune thyroid diseases, and relationship between 

Vitamin D concentration in serum and titres of antibodies and 

thyroid autoimmunity replacement [15].  

 

Experimental data indicates a direct effect of Vitamin D on 

Type 2 deiodinase expression causing sub sequential 

peripheral conversion of T4 into T3. However, the functional 

links among thyroid hormones, Vitamin D and the 

cardiovascular system, and clinical effects of coexisting 

abnormalities have limited attention by researchers.  

 

Studies find that people with Hashimoto’s and non - 

autoimmune hypothyroidism have low serum level of 

Vitamin D and calcium and taking Vitamin D supplement 

may improve serum TSH levels and decrease the severity of 

thyroid dysfunction [14]. The possible explanation why 

patients with hypothyroidism have low Vitamin D include 

inadequate intestinal absorption of Vitamin D from diet, 

decrease activation of Vitamin D due to decrease exposure of 

hypothyroid patients to sun light, or as a result of decrease 

basal metabolic rate leading to inactivity [14].  

 

Vitamin D has anti - inflammatory, anti - oxidant, anti - 

fibrotic properties and modulation of immune system. 

However, the underlying mechanisms by which Vitamin D 

impacts autoimmune disease remain unclear [15].  

 

Vitamin D supplementation to patients with both overt and 

subclinical hypothyroidism could go a long way in reducing 

symptoms and possible complications associated with 

hypothyroidism.  

 

2. Materials and Methods 
 

2.1 Patients 

 

A total of 160 individuals consisting of 70 males and 90 

females patients age 20 – 60 years comprising 80 

hypothyroids as cases and 80 euthyroids as controls were 

consecutively recruited at the metabolic clinic of the 

University of Maiduguri Teaching Hospital. Euthyroidism 

was defined as fT3 of 1.4 – 4.2pg/mol, fT4 of 0.8 – 2.0ng/dl 

and TSH of 0.28 – 0.53 miU/ml [16]. Patients are 

hypothyroids if their serum levels of fT3 is <1.4pg/ml, fT4 of 

<0.8ng/dl and TSH of >0.53miU/ml (>5miU/L). Patients 

were excluded if they are hypertensive, diabetic or pregnant. 

Liver, Kidney and heart diseases, previous history of thyroid 

disease as well as patients on medications that affect thyroid 

hormone levels were also excluded.  

 

Informed consent was obtained from all participants and the 

study was approved by the ethical committee of the 

University of Maiduguri Teaching Hospital.  

 

2.2 Measurements 

 

Measurements of weight, height, body mass index (BMI) and 

blood pressure were done. Weight was estimated using a 

weighing scale (OHAUS pioneer PA413) with subjects 

putting on thin cloths and without shoes.  

 

The height was measured by stadiometer and BMI was 

extrapolated by calculation using weight (kg) divided by 

height (m2). The blood pressure was measured twice in the 

sitting position on the left arm using an accuson’s 

sphygmomanometer.  

 

About 5ml of venous whole blood specimens were collected 

from the antecubital vein in a plain vacutainer bottle after an 

overnight fast observing the aseptic procedures for 

measurement of fT3, fT4, TSH and Vitamin D. Serum was 

separated from cells using Pasteur pipette and spun at 3, 000 

rpm for 10 minutes using swinging bucket centrifuge and 

stored - frozen at - 200c until time of analysis.  

 

fT3, fT4 and TSH levels were analyzed by enzyme linked 

immunosorbent assay (ELISA) kit Perkins Elmer. The serum 

Vitamin D was evaluated quantitatively using ELISA 

monobind Inc. CA 92630. USA product code: 9425 – 300 

(measurement range is > 50nmol/L) [16]. Patients are 

considered to be vitamin D deficient if their serum level is 

<30nmol/L.  

 

3. Statistics Analysis 
 

Analysis of statistical data was carried out using SPSS version 

16. Evaluation of variance software package was used in 

determination of significance between the mean of the two 

groups. Results were presented as means + standard deviation 

(SD). Differences in between were measured by independent 

sample test for the two groups. p - values of <0.05 were 

considered as statistically significant.  
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4. Result 
 

The mean age distribution for both cases and control was 

found to be 40.10 + 4.3 years, 42.3 + 4.8 years with predictive 

value of 0.17 are not statistically significant. On the other 

hand the body mass index (BMI) of cases and controls was 

found to be 24.1+ 4.5 kg/m2, 21.3 + 2.4 kg/m2 were also not 

statistically significant (p - 0.09). The mean values of systolic 

blood pressure of both groups were 125.30 + 1.42 mmHg, 

121.25 + 2.10 mmHg and their diastolic blood pressure 

counterparts were 78.4 + 2.13 mmHg, 73.58 + 1.40 mmHg 

with predictive values of 0.07 and 0.05 respectively were also 

not statistically significant (Table 1).  

 

Table 1: Mean Values of Age, BMI and Blood Pressure 
S/No Parameters Cases Control p - Values 

1 Age (Years) 40.10 + 4.3 42.3 + 4.8 0.17 

2 BMI (kg/m2) (Body Mass Index) 24.1 + 4.5 21.3 + 2.4 0.09 

3 Systolic Blood Pressure 125.30 + 1.42 121.25 + 2.10 0.07 

4 Diastolic Blood Pressure 78.40 + 2.13 73.58 + 1.40 0.05 

p<0.05 is considered Significant 

 

The mean values of free T3 (fT3) in both cases and controls 

were found to be 1.21 +0.89 pg/ml and 1.92 + 0.66 pg/ml with 

the predictive value of 0.001 were statistically significant.  

 

The mean values of free T4 (fT4) for the cases and controls 

were 0.60 + 0.53ng/dl, 1.40 + 0.30 ng/dl respectively were 

statistically significant (p=0.001). the thyroid stimulating 

hormone (TSH) mean values for both cases and controls were 

found to be 2.07 + 1.19 miU/L and 0.48 + 1.67 miU/L were 

also statistically significant (p=0.003). The mean values of 

calcitriol for cases and control respectively were 25.80 + 

4.20nmol/L, 35.70 + 6.30nmol/L were statistically significant 

(p=0.004)  

 

Table II.  

 

Table II: Mean values of thyroid hormones and Vitamin D 
S/No Parameters Cases Control p - Values 

1 fT3 (pg/ml) (Triiodothyronine) 1.21 + 0.89 1.92 + 0.66 0.001 

2 fT4 (ng/dl) (Tetraiodothyronine) 0.6 + 0.53 140 + 0.30 0.001 

3 TSH (Thyroid Stimulating Hormone) (miU/L) 2.07 + 1.19 0.48 + 1.67 0.003 

4 Vitamin D (nmol/L) (Calcitriol) 25.80 + 4.20 35.70 + 6.30 0.0004 

p<0.05 is considered significant 

 

5. Discussion 
 

Hypovitaminosis D has been observed in the Pathogenesis of 

autoimmune thyroiditis (Hashimoto thyroiditis) and Grave’s 

disease. Findings by Berg et al that the homology between 

Vitamin D receptor (VDR) and the thyroid hormone receptor 

as evidenced by VDR expression on thyroid follicular cells 

suggests a possible role of Vitamin D in thyroid 

Pathophysiology [17]. This study appears to be in agreement 

with our study which reveals low Vitamin D serum levels 

(25.80 +4.20 nmol/L) in patients with hypothyroidism 

compared to the control group with serum vitamin D levels of 

35.70 + 6.30nmol/L.  

 

Tamer et al reported that 1, 25 (OH) 2D3 deficiency 

(<30nmol/L) was more prevalent in patients with overt 

hypothyroidism than in subclinical hypothyroids and 

Euthyroids [18].  

 

A retrospective study by Ucar et al. demonstrated that serum 

Vitamin D levels in elderly patients with subclinical 

hypothyroidism were lower than in healthy controls [19].  

 

Aljohni et al in a cross sectional case control study, found an 

inverse association between Vitamin D status and fT3 [20].  

 

A pilot study that looked at Vitamin D status in the summer 

months among patients on Levothyroxine treatment showed 

that Vitamin D sufficiency was not achieved even in the 

summer [21].  

 

Mirhosseini et al. documented that serum Vitamin D values 

of more than 125nmol/L were associated with 30% decrease 

risk of hypothyroidism and a 32% reduced risk of elevated 

anti - thyroid antibodies [22]. Pezeshki et al. conducted a pilot 

randomized clinical trial in 2020 to investigate the efficacy of 

Vitamin D therapy on subclinical hypothyroidism. They 

discovered that, using Vitamin D supplements significantly 

reduced TSH mean levels emphasizing the need for screening 

and Vitamin D Treatment in subclinical hypothyroid 

individuals [23].  

 

6. Conclusion/ Recommendation 
 

In view of this study, patients with Overt hypothyroidism 

have been observed to also have Vitamin D deficiency that is 

known to complicate the thyroid disorder and its 

complications particularly on the cardiovascular system 

having in mind the obscure nature of the link between 

hypothyroidism and hypovitaminosis D and the need for more 

studies. Screening of Vitamin D and possible 

supplementation for all hypothyroid patients is recommended 

to avert the attendant consequences of both conditions.  
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