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Introduction:-

Hypothyroidism is a clinical syndrome resulting from a deficiency of thyroid hormones, which results from reduced
secretion of both T4 (thyroxine) and T; (triiodothyronine), irrespective of cause which results in a generalized
slowing down of metabolic processes[1]. Biochemically, decrease in T, and T3 concentration leads to hypersecretion
of pituitary TSH and an amplified increase in serum TSH levels. This is a key laboratory finding, particularly in the
early detection of thyroid failure [2].

Thyroid disease ranks second only to diabetes mellitus in prevalence, affecting over 1% of the general population
and about 5% of individuals over the age of 60 years [3, 4]. Thyroid dysfunction increases with age, especially in
women. In hypothyroid patients, due to an increased concentration of low density lipoproteins (LDL), decreased
activity of the lipoprotein lipase and increased fatty acid esterification, certain lipid derangements may be expected
[5]. Hypothyroid patients may also exhibit elevated levels of high-density lipoprotein cholesterol (HDL-c), mainly
due to increased concentration of cholesterol- and phospholipid-enriched HDL-2 particles (Pearce et al., 2008). A
decreased HDL2 catabolism and cholesteryl ester transfer protein activity has been observed. This decrease leads to
a reduced transfer of cholesteryl esters from HDL to very-low-density lipoprotein (VLDL), thus increasing HDL-C
levels (Dullaart et al., 1990).So this study is aimed to access various lipid profiles in hypothyroidism patients.
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Materials and Methods:-

It was a hospital based case control study and conducted upon known with hypothyroidisms patients at TMMC
&RC in Moradabad, UP, India during the period of six month (2014). In the present study, 30 patients aged 40-
70 years who were diagnosed as hypothyroidism and confirmed by the estimation of fasting serum TSH <3.5- 6
ng/dl by ELISA reader. On two occasions were selected from the Medicine OPD and IPD of TMMC &RC in
Moradabad. 30 normal healthy subjects were selected as controls. A written consent in English and Vernacular
language was taken on performa.

Sample Collection:-

Under aseptic and antiseptic condition 5ml of the blood sample collected from anticubital vein of each of the
subjects. All the blood samples were allowed to clot for serum separation. Blood samples were centrifuged at
4000 rpm for 15 minutes.

Analysis of the Sample:-

All the sample were processed according to exhausting standard laboratory guidelines after using institution
guidelines for quality control fasting TSH was diagnosis in ELISA , Serum Cholesterol ,serum Triglyceride tested
and serum HDL were tested by End Point CHOD- PAP, End Point GPO-TRINDER, and End Point Trinder
reaction were respectively. Serum LDL and VLDL tested by Friedwald’s equation) [6]

Data Analysis:-
Statistical analysis of the data’s was done by SPSS (version 2013) where the values < 0.05 was considered as
significant.

Result:-

A total of 30 hypothyroidism patients and 30 age and sex matched normal individuals were selected for the study.
The statistical analysis of the parameter is as follows. The mean level of serum cholesterol, Triglyceride, HDL, LDL
and VLDL activity of hypothyroid patients was significantly increased when compared to normal subjects.

Comparison of serum lipid profile levels in controls and hypothyroid patients.

Parameter Control group(n=30) Hypothyroid group
((mg/di) Mean + SD (n=30) Mean + SD P — Value
Total cholesterol 163.56+ 34.98 195.8+ 49.83 0.005
Triglycerides 121.03 £ 39.11 163.24 £91.69 0.024
HDL 38.22 £ 14.52 53.47 £ 13.7 0.001
LDL 24.20+7.82 32.64 £ 18.33 0.024
VLDL 101.13 + 35.22 109.13 + 44.22 0.411

Statistically significant increased amount of serum total Cholesterol, Triglycerides, HDL, and VLDL was found in
hypothyroid patients. Statistically significant difference was not found for serum LDL level in hypothyroid patients
and controls. (p<0.05)

Discussion:-

Hypothyroidism is a common endocrine disorder in which the thyroid gland does not produce enough thyroid
hormones. Thyroid dysfunction has a great impact on lipids as thyroid hormones have significant effects on
synthesis, mobilization and metabolism of lipids.

Present study was undertaken to assess the serum lipid profile in hypothyroid patients and compare it with that of
controls. It was carried out in TMMC&RC, Moradabad. Cross sectional study consisting of 60 subjects out of
which 30 patients suffering from hypothyroidism and 30 normal healthy controls were selected.

In the present study it was found that parameters [total cholesterol (195.80 +49.838mg/dl), triglycerides
(163.24+91.64mg/dl), HDL cholesterol (53.47+13.70mg/dl) and VLDL cholesterol (32.64+18.33mg/dl)] of lipid
profile were significantly increased whereas LDL cholesterol (109.68+44.22mg/dl) showed comparable values in
hypothyroid patients and controls.
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These results suggest that the effect of hypothyroidism in the lipid metabolism is more marked in patients with
higher serum TSH levels. Even mild elevations of TSH are associated with changes in lipid profile significant
enough to raise the cardiovascular risk. Hypothyroidism has also emerged as an independent risk factor for aortic
atherosclerosis and myocardial infarction.

Studies done by Michalopoulou G et al [7], Diekman T et al [8], Tsmihodimoset V et al [9] and Olukoga AO et al
[10] had shown that average serum concentration of HDL higher in subclinical or clinical hypothyroidism.

To investigate the effect of thyroid dysfunction on high-density lipoprotein (HDL) metabolism, we measured HDL
subfractions, apolipoprotein A-1 containing particles (LpA-I and LpA-1:A-Il), and the activities of enzymes involved
in the remodeling and metabolism of HDL [namely hepatic lipase (HL), lipoprotein lipase, and cholesteryl ester
transfer protein (CETP)] in 18 hyperthyroid and 17 hypothyroid patients [11 ].

Increase in HDL cholesterol concentration can be attributed to increased concentration of HDL, particles [12].
Dullaart et al [13] have stated that decreased activity of CETP (cholesteryl ester transport protein) results in reduced
transfer of cholesteryl esters from HDL to VLDL, thus increasing HDL cholesterol levels. Lam et al have stated that
in hypothyroid patients, decreased activity of hepatic lipase leads to the decreased catabolism of HDL, particles
leading to increased HDL.

Some studies found that the activity of hepatic lipase (HL) is generally reported to be decreased in patients as well
as in rats with hypothyroidism [14]. As HL catalyzes the interconversion of HDL-subclasses, hypothyroidism
influences the catabolism of HDL2- to HDL3-particles. Hypothyroidism with decreased HL-activity HDL3 is little
affected in amount and cholesterol content, while HDL2 fluctuates inversely with thyroid hormone concentration
Therefore, it is suggested that any patient with thyroid dysfunction especially hypothyroidism should be screened for
lipid abnormalities and treated at the earliest to avoid antecedent complications

Conclusion:-

Hypothyroidism is a clinical syndrome resulting from a deficiency of thyroid hormones, which results from reduced
secretion of both T, (thyroxine) and T; (triiodothyronine), irrespective of cause which results in a generalized
slowing down of metabolic processes.

Hypothyroid patients usually exhibit elevated levels of high density lipoprotein (HDL) cholesterol mainly because
of the thyroid hormones which can influence HDL metabolism by increasing cholesteryl ester transfer protein
(CETP) activity, which exchanges cholesteryl esters from HDL2 to the very low density lipoproteins (VLDL) and
TGs to the opposite direction [15]. In addition, thyroid hormones stimulate the lipoprotein lipase (LPL), which
catabolizes the TG-rich lipoproteins, and the hepatic lipase (HL), which hydrolyzesHDL?2 to HDL3 and contributes
to the conversion of intermediate-density lipoproteins (IDL) to LDL and in turn LDL to small dense LDL (sdLDL)
[16, 17].

In hypothyroid patients, due to an increased concentration of low density lipoproteins (LDL), decreased activity of
the lipoprotein lipase and increased fatty acid esterification, certain lipid derangements may be expected [5]. Many
studies have reported varied types of dyslipidemias in hypothyroid patients viz; hypercholesterolemia, elevation of
very low density lipoprotein (VLDL), hypertriglyceridemia etc. Jung et al found mean plasma total cholesterol and
LDL cholesterol levels elevated in hypothyroid cases than in normal controls (202.1 mg/dl and 121.8 mg/dl versus
197.1 mg/dl and 120.1 mg/dl, respectively) [18]. In another study, average serum total cholesterol level was found
elevated in primary and secondary hypothyroidism [19].

Increased LDL concentration increases the risk for CVD. The composition and the transport of lipoproteins are
seriously disturbed in thyroid diseases. Overt hypothyroidism is characterized by hypercholesterolemia and a
marked increase in low-density lipoproteins (LDL) and apolipoprotein B (apo A) because of a decreased fractional
clearance of LDL by a reduced number of LDL receptors in the liver.

Studies in humans as well as in vitro experiments indicate that the reduced fractional catabolic rate of LDL results
from a modulation of the expression of the LDL receptor in the liver. This organ possesses over seventy percent of
the body's LDL-receptor. In rats, replacement therapy with thyroxin increases LDL-receptor activity, in parallel with
an increase in LDL-receptor mRNA
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Thompson GR et al [20] and Abrams JJ et al [21] et al have stated decreased activity of LDL receptors as the main
cause of hypercholesterolemia in hypothyroidism. So, finding of this studies were found to be consistent with the
previous studies done by other investigators.

In our study we found that parameters [total cholesterol (195.80 £49.838mg/dl), triglycerides (163.24+91.64mg/dI),
HDL cholesterol (53.47+13.70mg/dl) and VLDL cholesterol (32.64+18.33mg/dl)] of lipid profile were significantly
increased whereas LDL cholesterol (109.68+44.22mg/dl) was comparable in the two groups.

These findings suggest that hypothyroidism was associated with hyperlipidemia which enhances the risk for
development of atherosclerosis and coronary artery disease. Hence, routine monitoring of lipid profile must be done
in hypothyroid patients in order to improve their prognosis.
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