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Abstract
Background: Thyroid dysfunction is relatively a common disease which affects people, irrespective of their age and
gender. Hypothyroidism is a clinical syndrome resulting from deficiency of thyroid hormones, which in turn results in a
generalized slowing down of the metabolic processes. Newly diagnosed hypothyroidism has been reported to be
associated with inflammation, dyslipidemia which leads to CV risk. hs-CRP is a marker of subclinical inflammation and
a predictor of CVD. Vitamin D deficiency is involved in autoimmune diseases, metabolic syndromes, cardiovascular
disease, and cancers. Recent evidence has demonstrated an association between low vitamin D status and autoimmune
thyroid diseases. Objectives: The aim of the present study was to compare vitamin D, hs CRP levels and lipid profile
with that of thyroid profile among newly diagnosed hypothyroid subjects. Materials and methods: A total of 70 subjects
with the clinical features and investigative reports suggestive of hypothyroidism and newly diagnosed as hypothyroid
patients in General Medicine department, Meenakshi medical college, kanchipuram, were compared with 70 healthy
controls. Results: The levels of vitamin D were significantly reduced compared to controls and negatively correlate with
TSH in hypothyroid cases. hs-CRP levels were significantly increased and positively correlate with TSH in hypothyroid
patients. Total cholesterol and TGL levels were significantly higher compared to control group and positively correlate
with TSH in hypothyroid cases but the level of HDL was significantly reduced compared to controls and negatively
correlate with TSH in hypothyroid patients. Conclusion: Our results indicated that newly diagnosed hypothyroid patients
become an important entity due to possible link between diagnosed hypothyroid patients and cardiovascular risk factors,
especially lipid abnormalities and alteration of BMI levels. Patients with hypothyroidism suffered from hypovitaminosis
D and also significant association between TSH and hs-CRP is an important finding in this study.
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INTRODUCTION
Thyroid disorders are the most common
endocrinopathies throughout the world [1]. Among all
the thyroid disorders in the world, frequency of
hypothyroidism is around 2% [2]. In the world, India is
in the second position where thyroid disorders are the
most common glandular disorders of the endocrine
system [3].

dietary iodine, the genetic characteristics of the
population and the age distribution of the population.
Hypothyroidism affects the cardiovascular, pulmonary,
renal, nervous and the reproductive systems. Most of
the cardiovascular disorders are associated with
derangement in the lipid metabolism [5].

Serum thyroid hormones will have a serious
impact on lipid profile. Thyroid hormones will have
effect not only on the synthesis of the lipids but also on
Hypothyroidism is a clinical syndrome
their degradation [6]. These thyroid hormones will
resulting from deficiency of thyroid hormones, which in
affect the lipid levels in the serum mainly by regulating
turn results in a generalized slowing down of the
the gene expression which is involved in the
metabolic processes [4]. Thyroid dysfunction is
metabolism of lipids [7]. HMG- Co a reductase enzyme
relatively a common disease which affects people,
is the key enzyme in the synthesis of cholesterol.
irrespective of their age and gender. Incidence of
Thyroid hormones will play a major role in
hypothyroidism will vary depending on the
upregulating the expression of the gene for HMG- Co
geographical and the environmental factors such as
enzyme a reductase, through its nuclear receptors. At
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the same time, thyroid hormones will also upregulate
low density lipoprotein (LDLc) receptors through gene
activation. Thyroid hormones stimulate tissue
lipoproteinlipase enzyme and influence the serum
triglyceride levels. These hormones will activate
cholesteryl-ester transfer protein (CETP) and thereby
reduce the serum HDL levels. They also increase the
expression of HDL receptors in the liver and help in
reverse cholesterol transport [8].
Vitamin D is structurally similar to the steroids
and it is mainly synthesized in the skin, which regulates
the expression of a large number of genes [9].
Regulating the bone metabolism and also maintaining
the homeostasis of calcium and phosphorus is the major
function of vitamin D. Recent evidence shows that the
deficiency of vitamin D can cause not only the skeletal
problems but also non-skeletal problems like
autoimmune diseases, certain cancers, metabolic
syndromes, diseases related to cardiovascular system,
infections etc [9-11]. Certain autoimmune thyroid
diseases like Hashimoto’s thyroiditis (HT) and Graves’
disease (GD) have been found to be associated with the
vitamin D deficiency. It has been reported that impaired
function of vitamin D can increase formation of thyroid
tumors [12-14].
It was found that similar receptors are involved
in the binding of Vitamin D and thyroid hormones.
Those receptors are called steroid hormone receptors.
At the same time, a different gene in the Vitamin D
receptor was found to be involved in causing
autoimmune thyroid diseases like Graves’ disease and
Hashimoto’s thyroiditis. Because of these particular
reasons, it is very much needed to know about the
functioning of vitamin D in thyroid patients[15]
Vitamin D will show its actions by binding to vitamin
D receptor (VDR) and activates VDR-responsive genes.
VDR gene polymorphism was found to be associated
with autoimmune thyroid diseases (AITDs) [16].
Immune system will also be greatly influenced
by Vitamin D, where vitamin D enhances the innate
immune response and at the same time it will inhibit the
adaptive immune system [17]. Most of the immune
cells like T cells, B cells and antigen-presenting cells
(APCs) such as dendritic cells (DCs) and macrophages,
express VDR and 1-hydroxylase [18].
High sensitive C-reactive protein (hs-CRP) is
an important and sensitive marker of subclinical
inflammation. Hs–CRP might be a key molecule
linking the inflammation to oxidative stress in
atherosclerosis leading to CV risk [19, 20]. In the
patients with hypothyroidism, the main reason for the
inflammatory process could be because of TSH induced
synthesis of TNF. Another important reason for this
inflammatory process could be because of Cyclooxygenase- 2 (COX 2) which increases the production
of autocoids that will cause the inflammation [21].

AIMS AND OBJECTIVES
The aim of the present study was to compare
vitamin D, hs CRP levels and lipid profile with that of
thyroid profile among newly diagnosed hypothyroid
subjects.

MATERIALS AND METHODS
A cross-sectional study was carried out in
Meenakshi Medical College Hospital and Research
Institute, Kanchipuram, the study includes 70 subjects
with the clinical features and investigative reports
suggestive of hypothyroidism and newly diagnosed as
hypothyroid patients in General Medicine department,
Meenakshi medical college, kanchipuram, which were
compared with 70 healthy controls. Hypothyroid
patients who are in the age group of 20-45 years of age,
as well as euthyroid groups were enrolled for the study.
This study was ethically approved by the institutional
ethical committee. Age and Body mass index was
quantified by bioelectrical impedance analysis. TSH,
fT4, fT3, total cholesterol (TC), triglycerides (TGL),
HDL-C levels along with Vitamin D and hs-CRP were
estimated in all the participants.
Every participant voluntarily participated in
the research work. 5 ml of fasting venous blood will be
taken from the subject after taking informed consent
from the subjects who are included in our study.
Thyroid function tests were measured by (AccuBind
Performance Materials, Tosho PVT.LID, India) kit
using Chemiluminescence Immunoassay (CLIA).
Vitamin D and hs-CRP were estimated by CLIA
(Biotech PVT.LID) kits. These Kits were used for
investigation in aforesaid population. Total cholesterol,
triglycerides, HDL-cholesterol was investigated by
CHOD/POD method, GPO-PAP method and CHODPOD/ Phosphotungstate method respectively. (Diasys)
kits were used for the investigation.

STATISTICS
Analysis was done by using SPSS version-21.0
version. All the baseline characteristics (age, body mass
index, TSH, fT4, fT3, total cholesterol, triglycerides,
HDL-C, vitamin D and hs-CRP) were expressed in
Mean ± SD. To analyse the difference among different
parameters of newly diagnosed subclinical hypothyroid
patients group and control group, Independent t-test
was used. An association between TSH and lipid
profile, Vitamin D and Hs-CRP in the newly diagnosed
subclinical hypothyroidism group was analysed using
pearson correlation coefficient test. A p-value <0.05
was considered statistically significant.
The inclusion criteria
 Patients with weight gain, muscle cramps,
thyroid swelling, generalized weakness and
easy fatigability, primary infertility and
menorrhagia.
 Patients in the age group of 20-45 years.
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The exclusion criteria
 Patients with coronary heart disease or any
acute illness.
 Patients who are on drugs which affect the
thyroid function like anti thyroid drugs, OC
pills, steroids etc.
 Pregnant women
 Disorders which affect the lipid metabolism
like diabetes mellitus or renal failure and those
people who are on lipid lowering drugs.

RESULT
Data depicted in Table-1 represent the
comparison of controls and cases according to age and
BMI. The mean age of controls and cases in our study
was found to be 33.43 ± 11.57 years and 32.83 ± 10.32
years respectively. BMI values in the study were
significantly increased (P<0.001) in the hypothyroid
patients, when compared with the control group.

Table-1: Comparison of controls and cases according to age and BMI
Parameters : Mean ± SD Control n=70 Hypothyroid n=70 t- value , p- value
Age
33.43 ± 11.57 32.83 ± 10.32
NS
BMI (Kg/m2)
21.4 ± 1.51
31.2 ± 2.33
t= -29.56, P<0.001**
Table 2 shows, comparison of biochemical
parameters between controls and cases. In the study, the
mean TSH levels were increased significantly in cases
(P<0.001), compared to control group. However, fT3
and fT4 were reduced significantly (P<0.001), when
compared to controls. The levels of vitamin D were
significantly decreased in cases (P<0.001), compared to
control group. The mean hs-CRP levels in control
groups was within the reference range, but it was

significantly increased (P<0.001) in hypothyroid
patients. When compared with the control group, the
total cholesterol levels were significantly higher
(P<0.001) in hypothyroid patients.
The level of TGL were significantly (P<0.001)
increased compared to controls and the mean HDL
levels of hypothyroid patients were significantly lower
(P<0.001), than control groups.

Table-2: Comparison of controls and cases with biochemical parameter
Parameters : Mean ± SD Control
Hypothyroid t- value , p- value
TSH ( µIU/ml)
2.63 ± 1.72
37.89 ± 27.69 t= -10.63, P<0.001**
fT3 ( pg/ml)
1.94 ± 0.77
1.26 ± 0.43
t= 15.47, P<0.001**
fT4 ( ng/dl)
1.22 ± 0.33
0.62 ± 0.22
t= 12.3, P<0.001**
Vitamin D (ng/ml)
40.0 ± 9.96
18.84 ± 7.3
t= 11.18, P<0.001**
hs-CRP (µg/ml)
2.22 ± 0.93
10.18± 3.3
t= -18.84, P<0.001**
Total Cholesterol (mg/dl) 168.5 ± 7.27 271.2 ± 25.6
t= -32.25, P<0.001**
TGL (mg/dl)
136.8 ± 5.57 281.0 ± 28.6
t= -41.5, P<0.001**
HDL (mg/dl)
47.34 ± 7.0
34.5 ± 2.91
t= 14.0, P<0.001**
Table 3 shows, vitamin D levels were within
reference range for 7.1% of cases and 80% of controls.

Vitamin D levels are below the reference range in
92.9% of cases and in only 20 % of controls

Table-3: Distribution of control and cases according to their Vitamin D
Values Control
Hypothyroid
<30
14 (20%)
65 (92.9 %)
Vitamin D
>30
56 (80%)
5(7 .1%)
Total
70 (100%) 70 (100%)
Table 4 shows, hs- CRP levels were within
reference range for 12.9% of cases and 90% of controls.

hs-CRP levels were above the reference range in 87.1%
of cases and in only 10 % of controls.

Table-4: Distribution of control and cases according to their hs-CRP
Values Control
Hypothyroid
<3
63 (90 %)
09 (12.9 %)
Hs-CRP
>3
7 (10 %)
61 (87.1%)
Total
70 (100%) 70 (100%)
(Table 5) As per Pearson’s correlation, there
was a significant positive correlation between TSH and
total cholesterol, TGL levels [(r=0.66, p<0.01), (r=0.58,
p<0.01)], respectively, but there was negative
correlation between TSH and HDL level in hypothyroid

cases (r=0.19, p<0.01), and there were significant
negative correlation between TSH and vitamin D (r=0.22, p<0.05). The level of BMI and hs-CRP positively
correlate with TSH [r=0.16, p<0.04 & r=0.57, p<0.01)],
respectively.
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Table-5: Pearson’s correlation coefficient between TSH and other biochemical parameters in hypothyroid
patients
Parameters : Mean ± SD r- value p- value
TSH VS Total Cholesterol 0.66
P<0.01**
TSH VS TGL
0.58
P<0.01**
TSH VS HDL
-0.08
P<0.03**
TSH VS BMI
0.16
P<0.04*
TSH VS Vitamin D
-0.22
P<0.05*
TSH VS Hs-CRP
0.57
P<0.01**

DISCUSSION
The aim of the present study was to analyse
the relationship between vitamin D, hs-CRP levels and
lipid profile with that of thyroid profile among newly
diagnosed hypothyroid patients.
A total of 140 subjects participated in this
study. Out of the total 140 subjects, 70 subjects were
newly detected hypothyroid subjects (cases) and 70
were healthy controls. Both the cases and controls were
age matched. The mean age of controls and cases was
33.43 ± 11.57 years and 32.83 ± 10.32 years
respectively. Thyroid dysfunction is a common
endocrine disorder with its prevalence increasing with
age. In the present study, BMI was higher in
hypothyroid cases compared to normal control group.
BMI levels had significant positive correlation (r= 0.16,
p<0.04) when compared with TSH in hypothyroid
patients. Study conducted by Nivedita Nanda et al. [22],
reported similar observation with BMI in
hypothyroidism. Thyroid hormones mediate their
effects mainly through mechanism that stimulate basal
metabolic rate, increase ATP expenditure, and modulate
adrenergic receptor number and responsiveness to
catecholamines. Hypothyroid state characterized by
slowing down of basal metabolic rate may be an
important factor contributing to increase BMI in these
cases.
The mean level of serum TSH was
significantly increased in hypothyroid subjects
compared to control group (37.89 ± 27.69 & 2.63 ±
1.72) respectively and was statistically significant
(p<0.001). The mean serum fT3 levels (1.26 ± 0.43 &
1.94 ± 0.77) and serum fT4 levels (0.62 ± 0.22 & 1.22 ±
0.33) were significantly reduced (p<0.001), when
compared to control group. Study done by Mohsin
Shafi et al. on newly detected hypothyroid patients
found that mean TSH levels higher in cases as
compared to controls (14.3 ±10.1 mIU/L vs 1.8 ±0.7)
and was statistically significant (p<0.01) [23].
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 diseases, cancer,
infection, and adiposity as well as osteoporosis [24].
Interestingly, it has been shown recently that vitamin D
has potent immunomodulatory effects and plays an
important role in the pathogenesis of autoimmune

diseases. In our study the levels of vitamin D were
significantly decreased in hypothyroid patients,
compared to control group (18.84 ± 7.3 & 40.0 ± 9.96)
respectively and was statistically significant (p<0.001).
Serum vitamin D levels had significant negative
correlation (r= -0.22, p<0.05) when compared with
TSH in hypothyroid patients. Byron Richards et al. [25]
suggested that, lack of vitamin D will contribute to the
possibility of low thyroid hormones.
Thyroid hormones play a crucial role in
regulation of immune system and high sensitive creactive protein (hs -CRP) is a marker of subclinical
inflammation. In the present study the mean level of
serum hs-CRP levels in control groups was within the
reference range, but it was significantly increased
(P<0.001) in hypothyroid patients. Serum hs-CRP
levels had significant positive correlation (r= 0.57,
p<0.01) when compared with TSH in hypothyroid
patients. Duntas et al., suggested that subclinical
hypothyroidism has been strongly associated with
dyslipidemia and cardiovascular risk along with
abnormal C- reactive protein level [26]. Xiang et al.
concluded that subclinical hypothyroid patients have
presented with increased symptoms of cardiovascular
diseases because of altered lipid profile and hs-CRP
[27].
Thyroid autoimmunity plays an important role
in the elevation lipid profile. According to the Victoria
Kshetrimayum study, dyslipidemia is a common
finding in patients with clinical hypothyroidism,
consisting of high levels of total cholesterol, TGL but
HDL-c levels were low. The detected abnormalities in
the lipid components are significantly improved after
thyroxine replacement treatment. Present study
suggested that the levels of total cholesterol and TGL
were significantly higher (P<0.001) in hypothyroid
patients compared to controls and the mean level of
serum HDL of hypothyroid patients were significantly
lower (P<0.001), than control groups. As per Pearson’s
correlation, there was a significant positive correlation
between TSH and total cholesterol, TGL levels [(r=
0.66, p<0.01), (r= 0.58, p<0.01)], respectively, but there
was negative correlation between TSH and HDL level
in hypothyroid cases (r= -0.08, p<0.03).

CONCLUSION
Our results indicated that newly diagnosed
hypothyroid patients become an important entity due to
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possible link between diagnosed hypothyroid patients
and cardiovascular risk factors, especially lipid
abnormalities and alteration of BMI levels. Patients
with hypothyroidism suffered from hypovitaminosis D
and also significant association between TSH and hsCRP is an important finding in this study. In view of the
findings of this study, newly diagnosed hypothyroid
patients become an important entity to be screened for
cardiovascular risk factors, and hypovitaminosis D.
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