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Vitamin D, Thyroid function test (FT3, FT4, and TSH),
Thyroperoxidase ~ Antibody  (Anti-TPO)  was  tested by
electrochemiluminescence method and Calcium level was determined
in accent 200 (PZ Cormay S.A, Poland), in Department of Immune
serology and Biochemistry of United Reference Laboratory, Pokhara,
Nepal. Statistical Analysis was done by Statistical Package for the
Social Sciences (SPSS) Version 20.0.

Results: The mean age of the study subjects was 43 +15 years (range
18-83) and 43 +14(range 20-87) years for control group with no
statistical significant difference, P= 0.933. The results of mean
comparison of thyroid function tests and Vit.D between the two
groups were found statistically significant different. The percentage of
abnormal results comparison within study group for male and female
was found to be statistically significant in only for TSH (80% and
80%, P=0.026). Correlations between VitD and thyroid function test
indicate that; for male there was a negative correlation of VitD with
all thyroid functions tests, which was not statistically significant. For
female the results indicate there was only a positive correlation
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between (Vit. D level and FT4) which was statistically significant (r
=0.226, n = 80, P = 0.044).

Conclusion: The study indicates the Vitamin D deficiency is
prevalent in hypothyroid patients, which suggests that they need
routine testing and supplementation for the same.

Copy Right, IJAR, 2016,. All rights reserved.

Introduction:-

Vitamin D deficiency is a worldwide health problem (Edwards et al., 2014). Globally over billions of people are
vitamin D insufficient [serum 25(OH)D3 of 10 to 24ng/ml] or deficient [serum 25(OH)D3 less than 10ng/ml] }
(Holick and Chen, 2008), which associates with the risk of chronic illnesses, including autoimmune, cardiovascular,
and infectious diseases (Wilkinson et al., 2000; Ginanjar et al., 2006; Levin et al., 2007; Wang et al., 2008) . The
prevalence of Vitamin D insufficiency in Nepalese adult is around 73.7% (Bhatta et al., 2016). Hypothyroidism is a
common disease in the society. Based on the effects of vitamin D on immune system, endocrine, autocrine,
paracrine, regulation of gene expression, cell differentiation and proliferation the relationship between
hypothyroidism and vitamin D gained importance.

The thyroid hormones often referred to as the major metabolic hormones; affect virtually every cell in the body.
Hypothyroidism is define as deficiency of thyroid function, reduced production of FT3 and FT4 that lead to hyper
secretion of pituitary hormone TSH (Kirsten, 2000). Thyroid disorder is defined as the abnormal thyroid stimulating
hormones (TSH) with normal or abnormal thyroid hormones, free ftri-iodothyronine (fT3) and free tetra-
iodothyronine(fT4) (Smyth, 2009). Thyroid disease is most common in general population and its prevalence has
risen markedly in the last few decades affecting even younger age groups in the form of congenital hypothyroidism
(Unnikrishnan et al., 2011). Thyroid disease is most common in general population and its prevalence increases with
age. Globally, 300 million people are suffering from thyroid disorder. These disorders are 8 times more common in
female than male (Sawin et al., 1985; Smyth, 2009). In Nepal, thyroid disorder is one of the major health problems
with an average prevalence of about 30% (Baral et al., 2002; Aryal et al., 2010; Chaudhari et al., 2012). Nepalese
population is at higher risk for thyroid dysfunction due to geographical locations with high hilly areas with higher
prevalence of iodine deficiency disorders (Baral et al., 1999; Baral et al., 2002; Gelal et al., 2009).

Vitamin D mediates its effect through binding to vitamin D receptor (VDR), and activation of VDR-responsive
genes (Pike et al., 2010). Initially thought to be vitamin D just regulating calcium homeostasis, research has shown
that this steroid hormone affects more than 36 cell types which possess VDR including thyroid gland; it also has a
role in regulating cell proliferation and differentiation (Murray et al., 2012). Vitamin D exerts its metabolic effects
on skeletal, cardiovascular and reproductive systems. So, a lower level of Vitamin D is likely to aggravate the
systemic abnormalities associated with hypothyroidism (Wang et al., 2008; Chopra et al., 2011). Despite enough
sunshine, this unexpected insufficiency of Vitamin D levels among Nepalese has become a matter of concern yet; no
international health organization or governmental body has declared a health emergency to warn the public about the
urgent need of achieving sufficient vitamin D blood levels (Naeem, 2010). It is still unclear if any association exists
between hypothyroidism and Vitamin D insufficiency. The main aim of this study was to examine the relationship
between hypothyroidism as well as autoimmune thyroid disorder with vitamin D deficiency and to justify the its
association with serum calcium levels in a central Nepalese population.

Materials and Methods:-

This analytical study was conducted in the Department of Immune serology and Biochemistry of United Reference
Laboratory Pvt. Ltd., Pokhara, Nepal during the period from October 2013 to June 2015. A total of two hundred
subjects were included in this study after an informed consent. This study was approved by Research review
committee (RRV).

Group I “control group”: consisted of 100 apparently healthy individuals 42 Male (42%) and 58 Female (58%)
of comparable age group (42.89+14.29). None of them had any history of chronic medical diseases, intake of
dietary supplements or thyroid disorder related drugs. They were not on vitamin D supplements. All subjects were
following the same protocol.
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Group II “Study group”: Formed by 100 patients, 20 Male (20%) and 80 Female (80%), their mean ages + S.D
was 42.81+14.57 year. They were diagnosed as hypothyroid patients if TSH level were higher than 4.20 plU/ml
with lower levels of FT3 than 3.1 pmol/L and FT4 than 12.0pmol/L. With no history of thyroxine and hypolipidemic
drugs were included in the study. Patients with chronic renal failure, liver diseases, pregnancy and diabetes mellitus
were excluded from the study.

Laboratory measurements:-

Venous blood sample was collected under sterile conditions in two different gel tubes for each subject with and
without use of tourniquet. Serum was separated by the use of centrifuge, checked for hemolysis and if hemolyzed
then that serum was discarded. Thyroid function test (FT3, FT4, and TSH), vitamin D [25(OH)D] and
thyroperoxidase Antibody(Anti-TPO) was tested by electrochemiluminescence method (ECLIA) in Cobas e411
(Roche diagnostics, Germany).Calcium level was determined in accent 200 (PZ Cormay S.A, Poland).

Statistical analysis:-

The study data was analyzed by using SPSS program to compute descriptive parameters including mean and
frequencies, and inferential statistics was used including student’s t test to test the significance of the differences
between the mean values of two continuous variables and Chi-squire test (X?) test the difference in proportions
categorical variables between two groups. The level of confidence (P<0.05) was considered as cutoff value for
significance.

Results:-

Hypothyroid patients (study group) and normal individuals (Control group) were enrolled in this study. For each
group 100 subject (20 male and 80 female) were selected. The mean age of the study subjects was 43 +15 years
(range 18-83) and 43 +14(range 20-87) years for control group with no statistical significant difference, P= 0.933.
FT3, FT4, TSH, Anti TPO, Vit. D and calcium were studied to assess the association of hypothyroidism and vitamin
D level in hypothyroid patients.

[Tablel] shows the statistics of biochemical parameters computed for study and control groups which point out that
results were found to be: FT3 (4.8+1.2 Vs 5.1+0.6, P= 0.011), FT4 (13.7+£3.9 Vs 16.0+2.0, P<0.001), TSH
(15.5+21.5 Vs 2.5+1.1, P<0.001), Anti TPO (104.5+183.8 Vs 36.6+108.2, P=0.002), Vit. D (14.1+8.0 Vs 20.1+9.6,
P< 0.001) and calcium (9.1£0.62 Vs 9.1+0.75, P=0.806).

Table 1:- Statistics of studied parameters in the study and control groups

Parameters Study group (n=100) Control group(n=100) P- value
Age, years
Means + SD 43+15 43114 0.933
Range 18-83 20-87
FT3
Means + SD 4.8+1.2 5.1+0.6 0.011
Range 1.0-10.5 3.5-6.6
FT4
Means + SD 13.7+3.9 16.0+2.0 <0.001
Range 1.4-24.6 11.1-20.8
TSH
Means + SD 15.5+21.5 2.5+1.1 <0.001
Range 0.54-100.0 0.37-4.9
AntiTPO
Means + SD 104.5+183.8 36.6+108.2 0.002
Range 5.0-600.0 5.0-600.0
VitD
Means + SD 14.1+8.0 20.1+9.6 <0.001
Range 3.0-33.0 3.3-50.0
Calcium
Means + SD 9.1+0.62 9.1+0.75 0.806
Range 8.1-12.4 5.1-11.2

P value based on Student's t-test: significant at (p< 0.05) |
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[Table 2] shows comparison of studied parameters between gender types within study group. The results indicate
that male and female mean age was (42+12, 43+15, P= 0.806) with no statistical significance difference. In addition,
the results of studied biochemical parameter were compared between male and female which found to be FT3
(5.340.82 Vs 4.7+1.2, P=0.010), FT4 (14.9+3.0 Vs 13.4+4.1, P= 0.077), TSH (11.1+11.0 Vs 16.6+23.3, P=0.125),
Anti TPO (46.6+132.1 Vs 118.9+192.6, P= 0.118), Vit. D (14.4+8.3 Vs 14.0+8.1, P=0.863) and calcium (9.2+0.61
Vs 9.1+0.62, P=0.678) respectively, with statistical significant difference in FT3 comparison result.

Table 2:- Comparison of studied parameters between gender t

pes within study group

Parameters Male (n=20) Female(n=80) P- value
Age, years
Means + SD 42+12 43+15 0.809
Range 27-72 18-83
FT3
Means + SD 5.3+0.82 4.7+1.2 0.010
Range 3.4-7.0 1.0-10.5
FT4
Means + SD 14.9+43.0 13.4+4.1 0.077
Range 10.1-19.6 1.4-24.6
TSH
Means + SD 11.1+11.0 16.6+23.3 0.125
Range 0.54- 47.3 1.3-100.0
AntiTPO
Means + SD 46.6+132.1 118.9+192.6 0.118
Range 5.0 — 600.0 5.0 — 600.0
VitD
Means + SD 14.4+8.3 14.0£8.1 0.863
Range 3.2-29.8 3.0-33.0
Calcium
Means £+ SD 9.2+0.61 9.1+0.62 0.678
Range 8.1-10.1 8.1-12.4
P value based on Student's t-test. significant at (p< 0.05)

[Table 3] shows that percentage of abnormal result within study group for male and female was found to be FT3
(0% and 10%, P=0.140), FT4 (25% and 15%, P=0.268), TSH (80% and 80%, P=0.026), Anti TPO (15% and 33%,
P=0.122), Vit. D (90% and 89%, P=0.873) and calcium (10% and 11%, P=0.873) respectively, with statistical
significant difference in TSH comparison result. Association of abnormal result with hypothyroid patients’ gender

depicted in [Figurel].

Table 3:- Percentage of abnormal parameters values and association with gender within study group

Parameters Male (n=20) Female(n=80) X2 P- value
Normal Abnormal Normal Abnormal
FT3 20 0(0%) 72 8(10%) 2.17 0.140
FT4 15 5(25%) 68 12(15%) 1.13 0.268
TSH 4 16(80%) 4 76(80%) 4.89 0.026
AntiTPO 17 3(15%) 54 26(33%) 2.37 0.122
VitD 2 18(90%) 9 71(89%) 0.025 0.873
Calcium 18 2(10%) 71 9(11%) 0.025 0.873

P value based on Student's t-zest: significant at (p< 0.05)
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Figurel: Association of abnormal result with hypothyroid patients’ gender

[Table 4] show the correlation that was run to determine the relationship between FT3, FT4, TSH, Anti TPO and
Vit. D within study group gender type. For male the result indicates there was a negative correlation with all thyroid
functions parameter, which was not statistically significant as an example the correlation between Vit. D and TSH

was depicted in [Figure 2].

Table 4:- Correlation of VitD level with thyroid function tests within study group

TFTs Male (h=20) Female(n=80)
Person r P- value r P- value
FT3 -0.014 0.952 -0.046 0.682
FT4 -0.02 0.934 0.226 0.044
TSH -0.41 0.072 -0.219 0.051
AntiTPO -0.014 0.952 -0.126 0.267
=0.007 Correlati%n between VitD and TSH in hypothyroid male
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For female the result indicates there was only a positive correlation between (Vit. D level and FT4) which was
statistically significant (r =-0.226, n = 80, p = 0.044). As example the correlation between (Vit D and TSH), (Vit D
level and FT4) were depicted in [Figure 3] and [Figure 4] respectively.
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Figure 3:- Correlation between TSH and VitD in hypothyroid female
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Discussion:-

Vitamin D is known for its primary role in bone and mineral homeostasis, and it has been shown recently that its
deficiency is associated with various diseases such as cardiovascular disease, cancer, infection, diabetes and other
chronic diseases (Holick, 2004; Andress, 2006; Bikle, 2008). Interestingly, it has been shown recently that vitamin
D has potent immunomodulatory effects and plays important roles in the pathogenesis of autoimmune diseases
(Vondra et al., 2015). Few studies have been conducted in order to find any significant association between the
levels of vitamin D and hypothyroidism and to determine whether vitamin D deficiency involves in the pathogenesis
of hypothyroidism or rather a consequence of the disease and those that yielded conflicting results.

To our knowledge, there are some researchers examined the prevalence of Vitamin D deficiency in Nepalese
populations but our study was one from few studies aimed to examine the association of Vitamin D level with
hypothyroidism in Nepal mainly Mid western region. We therefore undertook this study to evaluate the levels of
vitamin D among patients with hypothyroidism compared to healthy controls who did not complain from
hypothyroidism or any thyroid diseases.

Low levels of 25(0OH) Vitamin D is how a commonly accepted finding in central Nepalese population and overt
deficiency has often been associated with a number of clinical disorders. We observed in this study that vitamin D
does have a role to play in hypothyroidism, hypothyroid patients had significantly lower levels of serum 25(0OH)
Vitamin D as compared to controls (p <0.001). This outcome was supported by Tahir et al. (Tahir et al., 2016)
studied that illustrated deficiency of serum Vit D levels were significantly associated with degree and severity of
hypothyroidism, conducted in Indian population. In support to our study, Richards study also reported that low
thyroid hormones lead to a lack of Vitamin D (Richards, 2008). Few study conducted by Ma et al. (Ma et al., 2015),
Sayki et al. (Sayki et al., 2015) and Unal et al. (Unal et al., 2014) in autoimmune thyroiditis also has harmony with
our study that Vitamin D deficiency is correlated with thyroid disorder. In this study, no significant different
between calcium level was found (P=0.806), supported by Al-hakeim et al. (Al-Hakeim et al., 2009) who illustrated
changes in ionizes 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. This Study reveal; significant difference in Anti TPO
level between two groups, significantly higher is study group than in control group (P=0.002).

In our study, it is found that female had low vitamin D and calcium level while had high Anti-TPO and TSH level
than male, but were not significantly correlated. While Gannagé-Yared et al., (Gannage-Yared et al., 2000), Roomi
et al., (Roomi et al., 2015), Verdoia et al., (Verdoia et al., 2015), and Bolland et al. (Bolland et al., 2007) has
reported significantly higher serum level of 25(OH) D in Healthy male than in female. Furthermore, Elsammak et
al., (Elsammak et al., 2011), and Lippi et al. (Lippi et al., 2012) study revealed serum 25 (OH) D levels did not
significantly differ between male and female. Differences in the dietary intake of vitamin D, selection of patients,
seasonal variations and exposure to sunlight can be explained the discrepancies between these studies.

We observed a negative correlation of serum 25(OH) Vitamin D levels with TSH in both male and female
hypothyroid patients on Pearson’s correlation analysis (r= -0.41, P=0.072 and r=-0.219, P=0.051), suggesting an
inter relationship that exists between vitamin D insufficiency and hypothyroidism. It also states a putative role of
vitamin D as a potential modifiable risk factor for hypothyroidism. In order to function, vitamin D must bind to its
receptor VDR which is found in several cell types including thyroid gland (Norman, 2008). Studies have shown that
patients of autoimmune thyroid disease have several VDR polymorphisms that affect its expression and activation
(Zaletel and Gaberscek, 2011). Probably vitamin D plays a role in maintaining a euthyroid state by interacting with
its receptor in the thyroid gland. We also observed negative correlation between vitamin D and anti TPO level in
both gender (r=-0.014, P=0.952, in male and r=-0.126, P=0.267, In female), which means that anti-TPO thyroid
antibodies tended to be higher with lower serum 25(OH)D levels. Which was similar to the studies carried by Unal
et al. (Unal et al., 2014) and Mazokopakis et al. (Mazokopakis et al., 2015) but those studies found significant
correlation (r =-0.176, p = 0.003 and r=-0.43, P<0.00001) between Vitamin D and Anti TPO. Our study showed the
positive correlation between FT4 and Vitamin D in female (r = 0.226, p = 0.044, P<0.05),

One of the earlier studies reported low vitamin D level in both hypothyroid and hyper thyroid postmenopausal
women (Clements et al., 2008). However, in the present study, positive correlation between FT4 and vitamin D3
was statistically significant in females probably due to low mean vitamin D values observed in females. Goswami et
al. (Goswami et al., 1998) have also reported similar result in hyperthyroidism patients. According to this study
significant number of patients (46%) with hyperthyroidism in India had fat malabsorption. Absorption of fat soluble
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vitamins such as vitamin D is likely to be impeded in such a state. However, due to less sample size in male there
was no significant correlation noticed.

In study group, only 8% had abnormal FT3 level (0% in male and 10 % in female;P=0.140) and 17% had abnormal
FT4 level (25% in male and 15% in female;P=0.268), Furthermore 92% had abnormal TSH level (80% in both male
and female; P=0.026).

Conclusion:-

Study indicated that patients with hypothyroidism suffered from hypovitaminosis D which encourages the
supplementation of Vitamin D in hypothyroid patients and screening of Vitamin D levels in hypothyroid patients.
Further, large scale prospective studies will be required to establish a cause and effect relation of vitamin D
deficiency in pathogenesis of hypothyroidism.
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