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ABSTRACT

Background: Hypovitaminosis D is a global
health problem where over a billion people are
affected. Few studies have been done in past to
assess the association between vitamin D status
and hypothyroidism but yielded conflicting
results. The aim of this study was to investigate
correlation of serum (25-OH) D3 level among
females with hypothyroidism and healthy
controls.

Materials and Methods: This was a cross
sectional study and total of 90 women were
enrolled in it for analysis. 45 recently diagnosed
hypothyroid female patients were included in
group | (case) and 45 healthy females were
recruited in group Il (control). Serum 25(0OH)
D3, T3, T4 and TSH were measured in all
participants.

Results: While there was no significant
difference in the age compared with the
controls. Cases had significantly higher TSH,
had significantly lower T4 and there was no
significant difference in T3 levels. We found
significant difference in the mean 25(OH)
Vitamin D levels in hypothyroid females than in
healthy females (15.44+4.65 vs 20.91+7.98,
p=0.000). Furthermore, 100% hypothyroid and
79.9% healthy females had vitamin D levels
<30ng/ml. We found inverse insignificant
correlation between 25(OH)D3 and TSH in the
hypothyroid group was also seen with (r =
—0.060, p 0.695).

Conclusion: We conclude that there is no
correlation of serum (25-OH)D3 levels among
females with hypothyroidism and healthy
controls.

Keywords: Females, hypothyroidism, vitamin D
deficiency.

1. INTRODUCTION

Hypovitaminosis D is a global health
problem where over a billion people are
affected. ™ 2 The main function of vitamin
D is the regulation of bone metabolism and
helps in calcium and phosphorus
homeostasis. Vitamin D is steroid hormone
and its functions by acting on vitamin D
receptors (VDR), which are found in all the
organs of body. ® But recently its role as
immune modulator has been emerging. !
Moreover, researchers are emphasizing the
role of vitamin D in the regulation of pro-
inflammatory cytokines, regulatory T cell,
and immune response. ! According to them
hypovitaminosis D leads to an increase in
the risk of various autoimmune diseases.
Vitamin D also involve in the pathogenesis
of DCs cells, macro- phage, CD4 + T, CD8
+ T, and B cells in development of
immunity. " Thyroid gland also has VD
receptor and these are member of a group of
receptors called nuclear receptors, which
also belong to the thyroid hormones
receptor. [ Furthermore, hypovitaminosis D
seems to be involved in many diseases like
cardiovascular disease, diabetes mellitus,
kidney disease and infections. Y Vitamin
D deficiency has also been associated with
autoimmune thyroid diseases (AITD) such
as Hashimoto’s thyroiditis and Graves’
disease. *#**]
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Hypothyroidism is a common health
problem in India, most of which may be
results of Hashimoto's thyroiditis. Incidence
of which increases with age and females are
at higher risk (8-15 times). ™! Thyroid
disorders may reduce vitamin D levels as
observed in autoimmune thyroid disease. ™!
Few studies have examined the association
between the levels of vitamin D and
hypothyroidism but found conflicting
results. 11622
AIM: Therefore, we undertook this study to
evaluate the role of vitamin D status among
females with hypothyroidism compared to
healthy controls.

2. MATERIAL AND METHODS

A total of 90 subjects were included
in this study. They were recruited in Lab
medicine department of Pathology, at our
hospital, during the period from March 2020
to June 2020. Written informed consent was
taken from all participants in this study.
Inclusion criteria: Age >18 years,
nonpregnant, no history of old thyroid
problem (only newly diagnosed hypothyroid
females not on any medications), no history
of chronic illness.
Exclusion criteria: Age <18 vyears,
pregnancy, history of thyroidectomy, radio-
lodine ablation, history of malabsorption
disorder, H/o chronic kidney, liver, thyroid
disease, on vitamin D and calcium
supplementation, H/o diabetes mellitus,
dermatological disease, rheumatological
disease, alcoholics. After exclusion &
inclusion criteria, two groups were formed.
Group I “Hypothyroid patients”: included
45female patients, their age mean+SD was
40.57+12.57 years. They were diagnosed as
hypothyroid patients if TSH level was
higher than 6.2mIU/ml with lower levels of
T3 (Refrrange =0.69-2.02ng/ml) and T4
(Ref. range = 4.4-11.6pg/ml) than normal
value.
Group II “Control group”: It included 45
healthy females subjects their age mean +
S.D was 38.6 £13.49 years.

After complete history, examination,
Laboratory investigations (serum 25(0OH)D3
and thyroid profile) was done.

Laboratory investigations: For measuring
serum TSH, T3, T4 and 25(0OH)D3: After
aseptic precaution, blood sample was
collected by venepuncture at the fasting
state(overnight fasting for 10-12 hrs).The
serum was separated by centrifugation and

then stored at —800C for a week until
analysed. Vitamin D status was evaluated
by measurement of serum 25(OH)D3 levels
with a chemiluminescent immunoassay
method (Seimens Adivacenture CP system).
Serum 25(OH) D3 levels were considered as
deficient when it is <10ng/ml and
insufficient between 10-30ng/ml.

STATISTICAL ANALYSIS: Data were
statistically analysed by SPSS version-23
for Windows. The mean and the standard
deviation (SD) for all the variables were
calculated. Student’s t-test and Mann-
Whitney test were used to compare the
continuous parametric and non-parametric
(thyroid hormones and 25 (OH) vitamin D)
data, respectively between the two groups.
Spearman correlation analysis was used in
the evaluation of relationships between
variables. Results considered significant
when p value is < 0.05.

3. RESULTS

There was no significant difference
in the meantSD of age 40.57+13.04 vs
38.38£12.99 vyears (p =0.471) levels
between the two groups. Compared with the
controls, cases, had significantly lower T4
and 25 (OH) vitamin D3 levels and had
significantly higher TSH(p<0.05).There was
no significant difference in T3 between
controls and case group.(Table 1)

The spearman test was used to
investigate correlation of vitamin D levels in
hypothyroid patients. Insignificant positive
correlation was seen with age, T3,T4 and
nonsignificant inverse correlation was found
in TSH in Hypothyroid and Control.(Table:
2)
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Table 1: Clinicopathological parameters of both groups

VARIABLES GROUP 1 (CASES) | GROUP Il (CONTROLS) | t TEST | P value
n=45 n=45
Mean+SD Mean+SD
AGE (Years) 40.57+12.57 38.80+13.09 0.712 0.471
T3 (pg/dl) 1.03+0.50 1.31+0.94 -1.750 0.087
T4 (ng/dl) 7.24+2.66 8.4+1.88 -2.457 0.018
TSH (mIU/ml) 12.96+9.59 1.85+1.08 7.610 0.000
25(0OH)D3 (ng/ml) 15.44+4.65 20.91+7.98 -3.910 0.000
VitD sufficiency [n (%)]
Deficient <10ng/ml 3(6.6%) 1(2.2%)
Insufficient(10-30ng/ml) | 42(93.3%) 35(77.7%%)
Sufficient(>30ng/ml) 0(0%) 9(20%%)
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Figure 1 Comparison of 25 (OH) vitamin D3 levels between hypothyroid females and control group.

Table 2: Correlation between 25 (OH) vitamin D3 and other
variables in patients group

Variables | r (correlation coefficient) | p value

Age 0.106 0.488

T3 0.042 0.786

T4 0.124 0.415

TSH -0.060 0.695
DISCUSSION

Recent  studies have  shown

hypovitaminosis is a risk factor for many
diseases like  autoimmune  diseases,

cardiovascular disease, diabetes mellitus,
kidney disease and infections etc. Y It
also plays essential role in autoimmune
thyroid diseases (AITD) such as
Hashimoto’s  thyroiditis and  Graves’
disease. ™2™ Hypothyroidism is a common
health problem in India, most of which may
be results of endemic goitre and AITD. 4
It’s incidence increases with age and
females are at higher risk (8-15 times). **!

In the present study, there was no
significant difference in the mean +SD of
age 40.57£12.57 vs38.80+13.09 years

(p=0.471) levels between the two groups.
Hypothyroid females had significantly
lower T4 and significantly higher TSH
(p<0.05). There was no significant
difference in T3 levels between controls and
case groups.(Table 1)

In current study, we found
significant difference in the mean 25(OH)
Vitamin D3 levels in hypothyroid females
than in healthy females (15.44+4.65 vs
20.91+7.98, p=0.000) respectively.
Furthermore, 100% hypothyroid and 79.9%
healthy females had vitamin D levels
<30ng/ml. The community-based Indian
studies done on apparently healthy controls
reported a prevalence of hypovitaminosis D
is ranging from 50% to 94%. 4?7
Prevalence of 25(OH)D3 estimated in urban
population was 75% in females whereas the
prevalence of Vitamin D deficiency was
slightly lower in a rural area as 70% in
females. *® Our results are in agreement
with these studies.
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This high prevalence of 25(0OH)
Vitamin D3 deficiency in females may be
attributed to clothing habits leads to
inadequate exposure of the skin to the UV B
portion of sunlight. There is recent trend in
increases use of sunscreen lotions by
females for protection against skin cancer
and cosmetic reasons which may lead to a

significant decrease in solar induced
previtamin D production, leading to
insufficient levels of vitamin D. *

Research done by Goswami et al and Pallavi
et al also found lower levels of 25(0OH)
vitamin D in females, but the value was not
significant (p=>0.05). ["*8

In the study inverse insignificant
correlation between 25(0OH)D3 and TSH in
the hypothyroid group was also seen (r =
—0.060, p 0.695). Our results are in
agreement with the study by Musa IR et al.
they found no correlation between
25(0OH)D3 and TSH in the hypothyroid
group (r = —0.002, p=0.814). [%*!

Contrary to our results Amal
Mohammed Husein Mackawy et al, Colbay
M et al, Mackawy et al , Fawzy et al and
Pallavi et al, who all in their research work
found significant correlation between TSH
ﬁggz\]/itamin D level in hypothyroid subjects.

In our study, we found a positive
correlation but insignificant between serum
vitamin D and T4, T3 levels in the
hypothyroid group these results are in
concordance with study by Fawzy et al and
Musa IR et al. ?>%!|n the study by Zhang et
al concluded that vitamin D is involved in
binding of thyroid hormone to the nuclear
receptor thus lack of vitamin D may
contribute to decreased levels of thyroid
hormones and increased levels of TSH. B
According to Byron Richards experimental
study hypovitaminosis D contributed to the
possibility of low thyroid hormones. B!

Our results indicated that female
patients with hypothyroidism suffered from
hypovitaminosis  D. Moreover, no
significant  correlation between serum
vitamin D and thyroid hormones is found

which may be attributed to small sample
size of study.

CONCLUSION

We conclude that there is no correlation of
serum (25-OH)D3 level among females
with hypothyroidism and healthy controls.

Limitations and Recommendations

The limitations of this study are firstly, small
number of subjects. Secondly calcium,
phosphorous, parathyroid hormones and thyroid
antibodies were not investigated. Therefore,
further prospective large clinical studies
required to examine the direct role of vitamin D
in the patients with thyroid disorders.
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