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Abstract
Background : Subclinical hypothyroidism could damage vascular function by suggesting enhance in SVR and arterial rigidity and by changing
endothelial purpose and so increasing the danger of atherosclerosis and coronary artery disease. The objective of this study is to analyze the
relation amid SCH and serum lipid parameters in this subgroup. Subjects and Methods: Current research was performed for the duration of
one year at the Department of Medicine, tertiary care institute of India, in patients diagnosed with Sub Clinical Hypothyroidism. Eighty patients
were incorporated in the present study and 80 age- and sex-matched and regularly menstruating healthy controls, which were evaluated for the
Thyroid Function test, were randomly recruited from staff and volunteers. T3, T4, and TSH were anticipated by utilizing quantitative hard stage
ELISA, whereas TC was estimated with photometric determination according to the CHOD PAP method; TG and HDL were estimated by using
the enzymatic colorimetric method. Results: There is a momentous augment in the serum TC stage in group II individuals 161.14±48.23 mg/dl
when compared to group I 124.35±9.57 mg/dl, it is also a significant amplify in serum LDL-Cholesterol in group II individuals 97.99±32.42
mg/dl when compared to group I individuals 63.35±7.55. Conclusion: Subclinical hypothyroidism (SCH) is linked with increased serum TC
and LDL-C levels. As a result, a prospective association amid subclinical hypothyroidism and atherosclerosis occurs. Larger studies are needed
to prove this association in Indian patients.
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Introduction

SCH can be described as an elevated serum thyroid-
stimulating hormone (TSH) and normal serum total/free
thyroxine (T4), triiodothyronine (T3) concentrations linked
with little or no signs of hypothyroidism. [1,2]Subclinical
hypothyroidism is a lot more frequent than obvious
hypothyroidism, [3,4] with a global occurrence of about 7.5%
to 8.5% in women and 2.8% to 4.4% in men. [5] Hypothy-
roidism can be either primary that is due to the defect in
the thyroid gland (or) secondary due to the defect in the
pituitary gland. [6]Overt hypothyroidism is associated with
dyslipidemia or hence with atherosclerosis and cardiovascular
disorders. [7]The co-relation between dyslipidemia and overt
hypothyroidism is well established. [7] The symptoms related
to SCH are nonspecific and depend on individual sensitivity to
different circulating. [8] Though SCH can affect various organ
systems, the cardiovascular system is the chief objective. In

SCH patients, the cardiac hemodynamic changes reported are
diastolic dysfunction, improved systemic vascular resistance
(SVR), and abridged systolic function that are comparable
to individuals examined in evident hypothyroidism. [9] More-
over, an inconsistent change to atherogenic lipids may also
add to cardiovascular risks. [10] Cardiovascular risk in SCH is
controversial, as some of the studies have shown an increase in
myocardial infarction and heart failure, whereas others did not
find any increase in cardiovascular disease or mortality. [11–13]
This discrepancy could be due to differences in study popu-
lation (age, sex), techniques of assessment of cardiovascular
disease, TSH range that defines SCH and dissimilarity in
modifications for recognized risk factors for cardiovascular
disease. As SCH is being analyzed more often in adolescent
and middle-aged people, there is a need to know the conse-
quence of SCH on cardiovascular menace features in young
individuals. Therefore, the purpose of this research is to ana-
lyze the relation among SCH and serum lipid parameters in
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this subgroup.

Subjects andMethods

This observational study was conducted for the duration of
one year at the Department of Medicine, tertiary care insti-
tute of India, in subjects diagnosed with Sub Clinical Hypothy-
roidism [defined as normal T3 or FT3, normal T4 or FT4, and
with increased TSH. Subclinical hypothyroid cases and Euthy-
roid controls aged between 18-60 years of both sexes were
included. Patients with a history of Diabetes Mellitus, Coro-
nary Heart Disease, Obesity, Acute disease, & another disar-
ray that influence Lipid metabolism. Patients taking any drug
like Lithium, Antiepileptics-Carbamazepine, phenytoin, Beta-
blockers-propanolol, Carbimazole, Propylthiouracil, Steroids,
etc. which affects the thyroid & lipid metabolism were
excluded. Known hypothyroid patients and Patients who
were exposed to thyroid hormone therapy (or) Lipid-lowering
agents were not incorporated in this research. Informed con-
sent was acquired from all the applicants. 80 patients were
included in the present study and 80 age- and sex-matched and
regularly menstruating healthy controls, which were evaluated
for the Thyroid Function test, were randomly recruited from
staff and volunteers. Blood samples were drained at 08:00 h
after an during the night fast in a sterile bottle. Serum was
separated for the estimation of serum TSH, T3, T4, and total
cholesterol (TC), triglyceride (TG), high-density lipoprotein
(HDL), low-density lipoprotein (LDL), which were derived
from TC and TG, using Friedwald’s Formula, Very low-
density lipoprotein (VLDL) derived fromTG.[9,10] T3, T4, and
TSH were estimated by using quantitative hard stage ELISA,
whereas TC was estimated with photometric determination
according to the CHOD PAP method; TG and HDL were esti-
mated by using the enzymatic colorimetric method.

Statistical Analysis
The data were analyzed using SPSS version 15. For all tests,
confidence level and level of significance were set at 95% and
5% respectively.

Results

In group I persons, the mean serum T3 level was 115.10 ±
28.14 ng/dl. In group II persons, the mean serum T3 level
is 107.45±35.32 ng/dl (p = 0.12). In group I individuals,
the mean serum T4 level is 7.80±1.22 µg/dl. In group II
individuals, the mean serum T4 level is 6.65±1.47 µg/dl (p
= 0.20). The levels of TSH are significantly higher in group
II 9.14±5.87 µIU/ml compared to group I 3.54±1.12 µIU/ml,
p <0.0001, which is considered to be statistically significant.
There is a significant increase in the serum TC level in
group II individuals 161.14±48.23 mg/dl when compared
to group I 124.35±9.57 mg/dl, p <0.0001; this difference

is considered to be statistically significant. There is also
an important amplify in serum LDL-Cholesterol in group
II individuals 97.99±32.42 mg/dl when compared to group
I individuals 63.35±7.55, p <0.0001, which is statistically
significant. There is no significant difference in serum HDL-
Cholesterol among group I (39.64±6.24 mg/dl) and group II
(35.01±9.74mg/dl), p = 0.0702, which is not quite statistically
significant. In group I individuals, the mean serum TG is
137.12±41.32mg/dl. In group II individuals, the levels are
147.98±65.87, p = 0.24, which is not statistically significant.
A small increase in serum TG level in group II compared to
group I may be noted [Table 1].

Discussion

Overt hypothyroidism is linked with the enlarged danger of
cardiovascular disease, qualified to amplified TC and LDL-
C. Hypercholesterolemia is preferential owing to the hor-
mone arrears and to the diminished movement of the lipopro-
tein lipase. [14]Numerous researches from the previous twenty
years have centered on relations amid SCH and serum lipids,
which has lingered moderately unstated. The conflicting out-
come had accounted in the text about the relationship among
SCH, serum lipids and cardiovascular disease. [15,16]The asso-
ciation between subclinical hypothyroidism and serum lipids
remains controversial. [17]In numerous researches, subclini-
cal hypothyroidism was established to be connected with an
uneven and rather conflicting increase in TC and in LDL-
C, elevated plasma oxidized LDL-C levels, and incompati-
ble changes in serum levels of HDL-C. [18–22] unavoidably, the
lipid outline is further irregular in persons with serum TSH
greater than 10 mIU/liter, and it is more unbalanced in those
who smoke. [20,22]The current study showed considerably ele-
vated stages of TG and VLDL in subjects with subclinical
hypothyroidism. William J. Hueston et al, [23] had comparable
results compare to the current study. No statistically significant
association was found among total cholesterol, LDL, HDL
and subclinical hypothyroidism in current research. Results
are analogous to research performed by William J. Hueston et
al. In the current research, TC and LDL-C were considerably
increased and non-significantly eminent serum TG levels were
seen in group II subjects when compared to group I. There was
no significant difference in the levels of HDL-C and VLDL-C
in the two groups. These findings connected well with the Col-
orado thyroid disease incidence study, which showed that TC
and LDL-C in SCHwere appreciably higher than that in euthy-
roidism but TG and HDL-C was not significantly dissimilar.

Conclusion

SCH is connected with elevated serum TC and LDL-C levels.
As a result, there is a probable relationship among subclinical
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Table 1: Comparison of Different Parameters of Thyroid Hormones and Lipid Profiles between Case and Control
Parameter Group I Group II p-value
T3 (ng/dl) 115.10 ± 28.14 107.45±35.32 0.12
T4 (µg/dl) 7.80±1.22 6.65±1.47 0.20
TSH (µIU/ml) 3.54±1.12 9.14±5.87 0.001*
Total Cholesterol (mg/dl) 124.35±9.57 161.14±48.23 0.01*
TG (mg/dl) 137.12±41.32 147.98±65.87 0.24
LDL (mg/dl) 63.35±7.55 97.99±32.42 0.05*
HDL (mg/dl) 39.64±6.24 35.01±9.74 0.08
VLDL (mg/dl) 34.54±15.38 32.08±13.21 0.5245

hypothyroidism and atherosclerosis. Superior studies are
required to prove this relationship in Indian patients.
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