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Study of Lipid Profile in Hypothyroidism Patients
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Abstract

Hypothyroidism is a clinical case due to structural or functional deterioration of production of thyroid hormone and
affects most the organ systems. Major clinical findings are fatigue, coarseness and dryness of the skin, intolerance to cold,
poor concentration. The present study aim was to assess the association of lipid profile in hypothyroidism. 30 cases of
hypothyroidism were chosen, 30 age group subjects” controls were chosen. Blood samples were collected from patient and T3,
T4 and TSH levels were measured. Also, triglyceride, Cholesterol, HDL Cholesterol, LDL cholesterol levels in blood was
measured. It was found that triglyceride, cholesterol, HDL, LDL levels were significantly increased in hypothyroidism cases
than the controls. It is concluded that increasing total cholesterol, Triglycerides and LDL cholesterol Levels are at may enhance
risk for developing cardiovascular disorders and Atherosclerosis
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Introduction

Hypothyroidism is a common metabolic disorder
in the general population. Around 42 million people
are suffering from thyroid diseases in India,
Hypothyroidism is commonest disorder in India [1].
Hypothyroidism is characterized by as a decreased
thyroid activity, lack of secretion of T3 and T4
hormones and leads to hyper secretion of pituitary
TSH level [2]. Hypothyroidism is more common in
women and increased levels of LDLC and TC [3].
Hypothyroidism is a secondary cause of dyslipidemia
[4]. Thyroid hormones perform a large arrangement
of metabolic functions including regulation of
carbohydrate, protein and lipid metabolisms. The
main significant effect on lipid metabolism consists
of mobilization of triglycerides from the adipose
tissue causing concentration of free fatty acids levels
raised in plasma.

In patients with overt hypothyroidism there is
increased in), Low Density Lipoproptein cholesterol
(LDL-C), serum total cholesterol (TC). Apolipoprotein
B, Lipoprotein (a) levels and possibly triglyceride

(TG) levels [5]. The present study aims to assess the
association of hypothyroidism with lipid abnormalities.

Materials and Methods

This study was carried out in the Department of
Physiology collaboration with department of bio
chemistry and general medicine in our college. 60
cases (mostly females) in the age group of 20 to 60 yrs
were included. Patients with Low T3, Low T4 and
TSH level above 6ulU/ml were considered to be
having hypothyroidism. Patients suffering from overt
hypothyroidism who were undergoing treatment
with anti thyroid drugs/ thyroxin, congestive cardiac
failure, end stage renal disease, type II diabetes
mellitus, patients on anti lipidemic drugs, post
myocardial infarction and women on oral
contraceptive pills were excluded from the study. The
study included total 60 cases in that 30 cases of
hypothyroidism and 30 cases of normal healthy
euthyroids as controls. This data was statistically
analyzed using the SPSS software (version 12.0) and
by applying Student’s t-test.
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Results

A total of 60subjects of age group 20 to 60 years, 30
hypothyroid cases and 30 (Euthyroid) controls were
included in this study. Table 1 shows that there was

Table 1: Levels of T3, T4, TSH in different groups

significant difference in the values between two
groups. Table 2 shows that all the lipids measured,
namely total cholesterol, triglycerides, HDL and LDL
were found to be significantly increased in
hypothyroid patients when compared to the euthyroid
group (p<0.001).

Parameters Group- I Group -II P value
CASES(n=30) Controls(n=30)

TSH(uIU/ml) 8.04£1.10 3.56+0.82 0.000
T3(ng/ml) 0.93 +0.38 2.95£0.55 0.000
T4(ng/dl) 0.43£0.15 1.36+0.30 0.000

Table 2: Levels of lipid profile in different groups
Parameter Group- I Group - II P valve
Cases (n=30) Controls (n=30)
Total Cholestrol(mg/ dl) 227.57+17.60 191.9247 .49 0.000

Serum Triglycerides(mg/ dl) 167.22+16.37 144.63+3.44 0.000
HDI Cholestrol(mg/ dl) 43.76+5.02 49.51£1.73 0.000

LDI Cholestrol(mg/ dl) 150.37+20.32 113.60+£8.12 0.000

VLDL Cholesterol (mg/ dl) 33.44+3.27 28.81+0.89 0.000

Discussion

Hypothyroidism can bring unfavorable effects on
the lipid metabolism. However, hyperthyroidism can
be associated with acquired hypercholesterolemia or
improvement of lipid profile [9]. The present cross
sectional study was carried out in 30 Hypothyroid
cases and 30 Healthy euthyroid subjects. Thyroid
hormones main function is metabolism of lipids. Lack
of thyroid hormones leads to form a hyperlipidemia.
Some authors suggested that atherosclerosis might
be caused due to chronic autoimmune thyroiditis
independent of thyroid function. [10] This study
suggests that lack of thyroid function is followed by
decreased activity of HMG-CoA reductase, and
increasing TC and LDL-C levels in hypothyroidism
patients [6]. The higher prevalence of hypothyroidism
among middle aged women, associated with an
elevation in total plasma cholesterol level [7].
Hypothyroidism is followed by diastolic
hypertension, in association with dyslipidemia may
produced atherosclerosis and may effected to coronary
artery disease [8]

In this study we aimed to find out the association
of thyroid function with the lipid profile of
hypothyroid patients by comparing with the
euthyroid cases. Serum T3, T4, TSH, serum total
cholesterol, serum triglycerides, HDL and LDL levels
were measured by standard analytical methods. We

observed a positive association between
hypothyroidism and serum total cholesterol, serum
triglycerides, HDL and LDL levels. There was
significant increase in lipid profile with the increase
in serum TSH levels. It indicates that this interference
of thyroid function with the lipid profile may increase
the risk of developing CVDs in hypothyroid patients.
The machainism for this association is that the
thyroid hormones are the catabolic hormones and
regulates various metabolic processes including
synthesis, mobilization, and breakdown of lipids. The
association between serum TSH and serum total
cholesterol and LDL cholesterol might be both being
a consequence of autoimmune activation involving
lipoprotein (a) [11].

Altered levels of thyroid hormones can also
influence the metabolism of HDL by showing the
enhance activity of CETP (cholesterly ester transfer
protein) which in turn transfers the CE (cholesteryl
esters) from HDL2 to VLDL in exchange for TG. [12].
Conversion of HDL2 to HDL3 and IDL to LDL is
mediated by the action of hepatic lipase enzyme
which is released and activated by HDL itself. Thyroid
hormones also stimulates the activity of LPL
(lipoprotein lipase enzyme) that breaks down the TG
in chylomicrons and other lipoproteins into fatty acid
and glycerol [13,14].

Changes in HL activity seem to be an important
mechanism for the disturbance of cholesterol
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metabolism in thyroid dysfunction while the thyroid
hormone influence on LPL seems to be of importance
mainly for the disturbance in triglyceride
metabolism [15].

Conclusion

From this study, it is concluded that
Hypothyroidism is one of the most prevalent
endocrine disease. Hypothyroid patients increasing
total cholesterol, Triglycerides and LDL cholesterol
Levels are at may enhance risk for developing
cardiovascular disorders and Atherosclerosis.

References

1. Unnikrishnan AG, Menon UV. Thyroid disorders in
India: An epidemiological perspective. Indian ]
EndocrinolMetab. 2011;15:578-81.

2. Shaikh BA. Clinical features of primary
hypothyroidism: a year experience at Chandka
medical college, Larkana. Medical Channel. 2008:14
(1):72-75.

3. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC.
The Colorado thyroid disease prevalence study.Arch
Intern Med 2000;160: 526-34.

4. Stone NJ. Secondary causes of hyperlipidemia.Med
Clin North Am 1994;78: 117-41.

5. Pearce EN. Hypothyroidism and dyslipidemia:
modern concepts and approaches. CurrCardiol Rep.
2004;6:451-456.

6. Lee WY, Suh]JY, Rhee EJ, Park JS, Sung KC, Kim SW.
Plasma CRP, apolipoprotein A-apolipoprotein B and

Lp(a) levels according to thyroid function status.Arch
Med Res 2004;35:540-5.

7. Alexander, ].G.H., Bindels, R.G.J., Frolich, W.M. The
Prevalence of sub clinical hypothyroidism at
differenttotal plasma cholesterol levels in middle
aged men and women: a need for case finding? Clin.
Endocrinol. 1999;50:217-220.

8. Duntas LH. Thyroid disease and lipids. Thyroid. 2002;
2(4):287-93.

9. C.V.Rizos, M S Elisaf and EN Liberopoulos. Effects of
thyroid dysfunction on lipid profile. Open cardiovasc
Med ].2011;5:76-78.

10. Strollo F, Carucci I, More M, Marico G, Strollo G, Masini
MA, et al. Free triiodothyronine and cholesterol levels
in euthyroid elderly T2DM patients. Int ] Endocrinol.
2012;2012:420370. doi: 10.1155/2012/420370.

11. Yun Zhang, Ping Lu, Ling Zhang and Xinhua Xiao;
Association between lipids profile and thyroid
parameters in euthyroid diabetic subjects: a cross
sectional study. BMC EndocrDisord .2015;15:12.

12. Lagrost L. Regulation of cholesteryl ester transfer
protein (CETP) activity: review of in vitro and in vivo
studies. Biochim Biophys Acta. 1994;1215:209-36.

13. Kuusi T, Saarinen P, Nikkila EA. Evidence for the
role of hepatic endothelial lipase in the metabolism
of plasma high density lipoprotein2 in man.
Atherosclerosis. 1980;36:589-93.

14. Santamarina-Fojo S, GonzalezNavarro H, Freeman
L, Wagner E, Nong Z. Hepatic lipase, lipoprotein
metabolism, and atherogenesis. Arterioscler Thromb
Vasc Biol. 2004;24:1750-4.

15. Valdemarsson S, Hansson P, Hedner P, Nilsson-Ehle
P. Relations between thyroid function, hepatic and
lipoprotein lipase activities, and plasma lipoprotein
concentrations. Acta Endocrinol (Copenh). 1983
Sep;104(1):50-6.

International Physiology / Volume 6 Number 1 / January - April 2018



