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Abstract

Objective: It has been known that overt hypothyroidism is associated with hyperlipidemia, replacement therapy with
Levothyroxine significantly reverses lipid metabolism abnormalities. But no clear consensus has been established regarding the
treatment of Subclinical Hypothyroidism subjects. This is due to the fact that there are no data from large trials on whether and
to what degree Subclinical Hypothyroidism affects lipid profile. This study is aimed to provide a look at the status of Lipid
Profile in the case of Subclinical Hypothyroidism.

Materials and Methods: Total 100 subjects were recruited and divided into 2 groups. 50 Patients with Subclinical
Hypothyroidism were considered as the cases and 50 healthy people as the controls. Serum TSH was analysed by sandwich
electrochemiluminescence immunoassay method. Serum cholesterol, triglyceride and HDL were estimated by enzymatic
colorimetric method, LDL was calculated by using friedewald formula.

Results: Serum cholesterol, LDL were higher (P<0.0001) and HDL (P<0.0001) was lower in Subclinical Hypothyroid patients
(mean+SD= 199.9+27.8 mg/dl, 130.0£26.3mg/dl, 44.2+9.1 mg/dl respectively) compared to healthy controls (mean+SD=
170.1£16.8 mg/dl, 97.3£14.7 mg/dl, 54.2+10.0 mg/dl respectively). A significant correlation was found between the levels of
TSH and Serum Cholesterol (r=0.5101, P<0.0001), LDL (r=0.5637, P<0.0001) and a significant negative correlation was found
between the levels of TSH and HDL (r=-0.4525, P<0.0001).

Conclusion: Subclinical hypothyroidism is associated with elevated levels of Serum Total Cholesterol and LDL which is

atherogenic in nature, and low level of HDL. This may further increase the risk of development of atherosclerosis.
Keywords: Subclinical Hypothyroidism, lipid profile, Total Cholesterol, LDL, HDL, dyslipidemia

1. Introduction

It has been proved for a while that overt
hypothyroidism is associated with hyper-lipidemia. Increase
in serum total cholesterol (TC) and low-density lipoprotein
cholesterol (LDL) may occur in hypothyroidism because of
changes in the synthesis, metabolism,
mobilization of lipids. Thyroid hormones induce the hepatic
expression of hydroxymethylglutaryl coenzyme A reductase,
which increases the cholesterol synthesis [1]. On the contrary,
thyroid hormones also increase the expression of cell surface
LDL receptors in various tissues. LDL receptor levels are
regulated by negative feedback in the presence of high
intracellular cholesterol levels. This may be mediated through

several and

the sterol regulatory element-binding protein-2 (SREBP-2).
The SREBP-2 gene is directly regulated by T3 [2]. The
decrease in LDL receptors leads to reduced clearance of LDL
from the serum. Hypothyroidism may also lead to increased
intestinal cholesterol absorption due to thyroid hormone
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actions on Niemann-Pick C1-like 1 protein in the gut [3]. The
thyroid hormone effects on LDL receptor expression and
cholesterol absorption outweigh the effects of decreased
hepatic cholesterol synthesis, leading to a net accumulation of
serum LDL in overt hypothyroidism.

Although the overall effects of Subclinical
Hypothyroidism (SH) on serum lipid levels remain unclear, it
is likely that subtler manifestations of the same alterations
that occur in overt hypothyroidism are present in mildly
hypothyroid patients. Cholesteryl ester transfer protein
(CETP) transfers cholesterol from high-density lipoprotein
cholesterol (HDL) to LDL and very low density lipoprotein
(VLDL). Plasma CETP concentrations are decreased in
hypothyroidism and increased in hyperthyroidism, which
may lead to alterations in serum HDL concentrations [4].
Thyroid hormone stimulates cholesterol efflux from
macrophages to HDL via the ABCAI transporter [5].
Lipoprotein lipase activity is increased by thyroid hormone.
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Higher serum triglycerides may be observed in overtly
hypothyroid individuals because of their lower lipoprotein
lipase activity [6].

SH defined as an increased serum TSH level in the
setting of normal free peripheral
concentrations, is relatively common, occurring in 4-10% of
the adult population [7, 15]. In case of overt hypothyroidism,
it’s been studied that replacement therapy with L-thyroxine
significantly improves lipid metabolism abnormalities. A
period of 4-6 weeks of thyroxin replacement therapy is
usually
hypothyroidism. A study in newly-diagnosed hypothyroid
patients showed a decrease in serum TC and LDL levels after
thyroxine treatment [8]. But no clear consensus has been

established regarding the treatment of SH subjects [9,10].

thyroid hormone

needed to correct dyslipidemia in overt

This is due to the fact that there are no data from large trials
on whether and to what degree does SH affect lipid profile.
Our study is aimed to provide a look at the status of Lipid
Profile in case of SH.

2. Materials and Methods

In this cross sectional study, patients were enrolled
from Medical O.P.D. and health check-up clinic of the
affiliated hospital. Total 100 subjects were recruited, on the
basis of predefined Performa, history was taken & physical
examination was done thoroughly. Prior approval of
Institutional Ethics Committee was taken, informed consent
form of all the subjects were duly signed.
2.1Sampling procedures, inclusion & exclusion criteria

Venous blood was drawn in plain vacutainer with
strict aseptic precaution after 10-12 hours of fasting; serum
was separated after centrifugation at 3000 rpm for 10-15
mins. Serum TSH, Serum FT4 and regular Lipid Profile were
analysed on fully automated COBAS INTEGRA - 400 plus
analyser& Cobas e4l11
Cholesterol was analysed by Colorimetric assay with CHOD-
POD, triglyceride was analysed by Colorimetric endpoint

Immunoassay. Serum Total

GPO-PAP, serum HDL was analysed by homogenous
enzymatic colorimetric, serum LDL, VLDL were calculated
by using friedewald formula. Serum TSH level was analysed
by sandwich electrochemiluminescence immunoassay and
FT4 analysed by competitive
electrochemiluminescence immunoassay.50 patients with SH
defined on the basis of Serum TSH level between 4.2-10
mU/L, Serum FT4 level between 12-22 pmol/L, history&
physical examination of the patients were categorized into
cases &50 Healthy people having normal TSH <4.2 mU/L
were categorized as controls. Subjects having Diabetes
Mellitus according to ADA guidelines [11] and overt thyroid
conditions like hypothyroidism & hyperthyroidism on the
basis of TSH & FT4 were excluded [12].

s€rum was
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2.2Statistical analysis

Statistical analysis was carried out in MedCalc
version 14.8.1 and Microsoft Excel 2016. Student “t” test was
used to find out statistical significance between various
parameters. Pearson’s Correlation Coefficient was used for
correlation analysis. P value <0.05 was considered as
statistically significant.

3. Results
3.1Age and Gender distribution
Table 1 shows the age and gender distribution of

both the case group and the control group. Total 100 subjects
were enrolled and 41-50 years of age group was having
higher number of subjects compared to rest of the groups.
The mean age of the case group was 49.04 £ 10.53years and
of the control group was 48.96 + 10.11, the P value was 0.969
for both the groups which indicates there was no significant
difference between both the groups. The female subjects were
more compared to male subjects overall.

3.2Mean comparison and student “t” test of various
parameters
Table 2 shows means of various parameters and

comparison between the case and the control groups. Student
“t” test was applied between case and control groups for all
parameters. It showed highly significant difference in TSH,
Serum Total Cholesterol (TC), LDL, HDL, LDL/HDL and
TC/HDL values between both case and control groups. All of
them were having P value < 0.0001.Similarly, Triglyceride
and VLDL in both groups also showed significant difference
(P=0.0003)
3.3Bivariate correlation analysis between TSH and
various parameters of Lipid Profile by using Pearson’s
Correlation Coefficient
Table 3 shows the correlation between TSH and
various lipid parameters. The correlation between TSH and
TC was highly significant, P value was < 0.0001 and r=
0.5101 [Figure 1]. Similarly, correlation between TSH and
LDL was highly significant with P value= <0.0001 and r=
0.5637[Figure 2] and between TSH and HDL, P value was
<0.0001 and r= -0.4525[Figure 3] which showed highly
significant negative correlation between TSH and HDL value.

Table 1: Age and Gender distribution

Cases Controls
Age (years)
Male | Female | Male | Female

25-40 3 7 2 8
41-50 7 11 11 10
51-60 7 6 3 7
61-70 4 5 5 4
Total 21 29 21 29

www.ssjournals.com



Vishwal Indravadan Patel et al / Study of serum lipid profile in subclinical hypothyroidism

Table2: Mean comparison and student “t” test of various parameters

Parameter Cases (Mean = SD) | Control (Mean = SD) | P Value | 95% CI of difference
AGE (Years) 49.04 +10.53 48.96 = 10.11 0.969 -4.1780 to 4.0180
Serum TSH(mU/L) 6.01 £1.05 2.10+0.93 <0.0001 -4.3019 to -3.5143

TC (mg/dL) 199.9 £27.8 170.1 £16.8 <0.0001 | -38.9346 to -20.6254

Triglyceride (mg/dL) 128.6 +£59.6 93.0+27.7 0.0003 -54.0783 to -17.0017
H D L (mg/dL) 442 +9.1 54.2+10.0 <0.0001 6.2765 to 13.8835

L D L (mg/dL) 130.0 +£26.3 97.3+14.7 <0.0001 | -41.2276 to -24.2764
VLDL (mg/dL) 25.7+£11.9 18.6 £5.5 0.0003 -10.8157 to -3.4003
TC/HDL 4.67+0.95 3.24 +0.66 <0.0001 -1.7590 to -1.1062
LDL/HDL 3.05 +£0.82 1.87 £0.52 <0.0001 -1.4520 to -0.9064

P value <0.05 was considered as statistically significant

Table 3: Pearson’s Correlation Coefficient between TSH and various lipid parameters

Variable 1 | Variable 2 | Correlation coefficient ‘r’ | P Value 95% CI for r
TSH TC 0.5101 <0.0001 | 0.3486 to 0.6422
TSH LDL 0.5637 <0.0001 | 0.4130to 0.6843
TSH HDL -0.4525 <0.0001 | -0.5960 to -0.2811

P value <0.05 was considered as statistically significant
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Figure 1: Pearson’s Correlation Coefficient between TSH and TC
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Figure 2: Pearson’s Correlation Coefficient between TSH and LDL
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Figure 3: Pearson’s Correlation Coefficient between TSH and HDL

4. Discussion

In our study, we found that in SH, TC and LDL
levels were increased while HDL Ilevel was decreased.
Increased levels of TC and LDL and decreased level of HDL
are known risk factors for various Cardiovascular disorders.
[13,14]

Major cross sectional studies have shown direct
relationship between TSH level and Total Cholesterol and
LDL [15]. Many other studies have reported similar findings.
Yildirimkaya et al [16] have found the increase in TC, LDL,
Apolipoprotein B100 & Lp(a) levels and in SH& also found
after giving thyroid replacement therapy, these levels were
decreased. But they also found that there is no significant
change in HDL levels in SH which disputes with our
findings.

A prospective study, Shiro et al [17] suggested that
LDL significantly increased in patients with subclinical
hypothyroidism, after levothyroxine replacement therapy in
SH patients; decrease in serum LDL level was seen. Kung et
al [18] found that SH is associated with elevated LDL levels
and low HDL levels which match with our findings.
Valdemarsson et al [19] found similar results for TC &LDL;
they also found that TG was not increased much in SH.

Lam et al [6] found increased concentration of TC
and decreased concentration of HDL in case of SH which
matches with our findings, when these patients became
euthyroid after treatment, TC and HDL levels became
normal. A population based study conducted by Bauer et al
[20] found that high TSH is associated with deleterious
changes in serum lipids, particularly HDL, LDL, and the ratio
of LDL to HDL cholesterol in older white women.

Not all study advocated the use of levothyroxine as a
replacement therapy in SH. Efstathiadou [21] found out
increased levels of the atherogenic lipid parameters in SH
which strengthen our findings but suggested that thyroid
substitution therapy does not seem to significantly improve
dyslipidemia in the whole group of patients which contradicts
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many other studies. Similarly, Fatourechi et a/ [9] and Biondi
et al [10] suggest no thyroid replacement treatment for SH.

Because of the cross sectional nature of our study,
we couldn’t confirm the effect of thyroid replacement on SH
patient, as replacement is not given to SH patients so far, a
prospective study with replacement therapy is required to
know the exact effect of replacement therapy on lipid profile
in SH patients.

5.Conclusion

There is no clear consensus whether SH patients
should be treated with thyroid replacement therapy or not, the
major hurdle is lack of data from major trial regarding the
effect of SH on lipid profile in various population and also
there is no availability of data regarding the outcome of the
replacement therapy in SH patients. Our study confirms in
our targeted population that in patients with SH, levels of
lipid parameters are increased which are known to be
atherogenic in nature.
decreases the

If thyroid replacement therapy
of atherogenic lipids, thyroid
replacement therapy may be advisable in SH and it may
further avoid the harmful effects of the atherogenic lipids.

levels
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