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ABSTRACT: 

Background- Thyroid hormones play important role in normal growth and maturation of skeletal 

system.
 
Thyroid function regulates a wide array of metabolic parameters. Thyroid gland produce 

two important hormones triiodothyronine (T3) and thyroxine (T4) which are known as T3 and T4. 

Hypothyroidism and hyperthyroidism are two primary pathological conditions that involve thyroid 

glands. Disorder of thyroid gland are among the most abundant endocrine disorders in India  

 

Aims and Objectives-To investigate the association of Lipid profile in thyroid dysfunction patients. 

 

Materials And Methods- A total of 100 thyroid dysfunction patients visiting the outpatient 

Department of General Medicine of Mahatma Gandhi Medical College & Hospital, Jaipur was 

enrolled for the study. Age up to 60 years, either gender and Patients who were willing to participate 

and sign consent document. Blood samples after overnight fasting were collected by standard aseptic 

techniques. The samples collected were subjected to following investigations: Serum T3, T4, TSH 

and Serum Lipid profile (Serum cholesterol, Triglycerides, HDL cholesterol, LDL cholesterol, & 

VLDL). 

 

Results- In this study the mean serum T3, T4 and TSH levels among the three groups. Mean Serum 

T3 levels were reported low as 0.89 ng/ml in the hypothyroid group and as high as 2.13 ng/ml in the 

hyperthyroid group. The mean T4 levels were reported low as 3.22 µg/dl in the hypothyroid group 

while it was as high as 17.39 µg/dl in the hyperthyroid group. Mean serum TSH was reported 68.93 

µIU/ml in hypothyroid group and 0.22 µIU/ml in hyperthyroid group 
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Conclusion-The present study suggests that TSH was positively associated with serum TC and 

LDL. Increase the rate of metabolism in hyper secretion of thyroid besides serum lipid levels 

decrease. Caused by increased hepatic uptake due to an enhanced affinity for the LDL receptor, and 

regulatory protein of TG. Independent risk marker of CVD is dyslipidemia  

 

Keywords: - Lipids Profile, Hypothyroidism, Hyperthyroidism 

 

INTRODUCTION: 

Thyroid hormones play important role in normal growth and maturation of skeletal system.
1 

Thyroid 

function regulates a wide array of metabolic parameters. Thyroid function significantly affects 

lipoprotein metabolism as well as some cardiovascular disease (CVD) risk factors, thus influencing 

over all CVD risk. 
2-4

Thyroid gland produce two important hormones triiodothyronine (T3) and 

thyroxine (T4) which are known as T3 and T4. T3 is biologically more active form of thyroid 

hormone.
5 

The secretion of thyroid hormones is controlled by the hypothalamus-pituitary-thyroid 

axis. Plasma levels of T4 and T3 are regulated by a feedback mechanism, in which hypothalamic 

thyrotropin-releasing hormone (TRH) stimulates the synthesis and release of thyrotropin (TSH) by 

the anterior pituitary, thus stimulating the secretion of T4 and T3 by the thyroid gland.
6
Disorder of 

thyroid gland are among the most abundant endocrine disorders in India. It has been estimated that 

about 42 million people in India suffer from thyroid disease.  Compare to other diseases thyroid 

diseases are different from in terms of their ease of diagnosis, accessibility of medical treatment, and 

the relative visibility that even a small swelling of the thyroid offers to the treating physician. Early 

diagnosis and treatment remain the cornerstone of management. The prevalence of thyroid disorders 

differs with regional iodine intake, age, gender, ethnicity and topographical.
7
Hypothyroidism and 

hyperthyroidism are two primary pathological conditions that involve thyroid glands. The thyroid-

stimulating hormone (TSH) is the most sensitive test for diagnosing primary hypothyroidism and 

hyperthyroidism in OPD.
8-9

 Hypothyroidism is a most common metabolic disorder in the general 

population. Indeed, data from the third National Health and Nutrition Examination Survey 

(NHANES III) showed a 4.6% prevalence of hypothyroidism in the general population, while 9.5% 

of the Colorado prevalence study participants had elevated levels of TSH.
10

 Triiodothyronine and 

thyroxine decrease concentration levels leads to hyper secretion of pituitary TSH and an amplified 

increase in serum thyroid-stimulating hormone levels.
11-12

 This is the best indicator laboratory 

finding in diagnosis of hypothyroidism. Autoimmune thyroiditis is the commonest cause of 

hypothyroidism. It can cause many symptoms of such as poor ability to tolerate cold, constipation, 

depression, a feeling of tiredness and weight gain.
13-14

Hyperthyroidism is less common than 

hypothyroidism. Hyperthyroidism (Thyrotoxicosis) occurs due to excessive secretion of thyroid 

hormone, resulting in increased metabolism. 
15

 Graves's disease accounts for 80% of hyperthyroidism 

in iodine-replete areas, it is due to the production of anti-TSH receptor antibodies that stimulate the 

thyroid gland, resulting in overproduction of thyroid hormone.
16 

Signs and symptoms vary between 

people and may include irritability, muscle weakness, sleeping problems, a fast heartbeat, poor 

tolerance of heat, weight loss. 
17

Thyroid hormones were recognized as catabolic hormones and they 

control several processes of metabolism, mobilization, including the synthesis and breakdown of 

lipids. In the metabolism of lipids which include almost all aspects of lipid metabolism like lipid 

digestion, biosynthesis, transport and catabolism thyroid hormones play an major role.
18

Thyroid 

hormones stimulate the enzymes involved in the lipid metabolism such as lipoprotein lipase, hepatic 

lipase, lecithin cholesterol acyltransferase (LCAT) and cholesterol ester transfer protein (CETP). 
19

The dyslipidemia is main cause of  hypothyroidism by a shift to increased synthesis over 

degradation rate, with the elevated levels of TC, chiefly LDL-C, providing the substrate for lipid 

peroxidation by reactive oxygen species (ROS), this resulting in oxidative stress.
20

 Moreover, the 

synthesis and rate of catabolism of fatty acids in hypothyroidism is decreased and the lipolytic 

sensitivity of white fat cells is blunted.
21

 Crucially, the coexistence of dyslipidemia and 

https://en.wikipedia.org/wiki/Constipation
https://en.wikipedia.org/wiki/Depression_(mood)
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hypothyroidism is closely linked to the development of CHD, which is the leading cause of death in  

the world.
22

Therefore, the present study was planned to investigate the association of Lipid profile 

in thyroid dysfunction patients. 

 

METHODOLOGY 

A total of 100 thyroid dysfunction patients visiting the outpatient Department of General Medicine 

of Mahatma Gandhi Medical College & Hospital, Jaipur was enrolled for the study .Inclusion 

Criteria: Age up to 60 years, either gender and Patients who were willing to participate and sign 

consent document. Exclusion criteria: Paediatric age group, type 1 diabetes, latent immune diabetes 

of the adults, gestational diabetes, and pregnancy, neoplasms, as well as any major medical 

condition in the 6 months preceding the study (i.e., liver, kidney, and heart failure). Blood samples 

after overnight fasting were collected by standard aseptic techniques. The samples collected were 

subjected to following investigations: Serum T3, T4, TSH and Serum Lipid profile (Serum 

cholesterol, Triglycerides, HDL cholesterol, LDL cholesterol, & VLDL).100 thyroid dysfunction 

subjects were grouped on the basis of thyroid function viz. euthyroid, hypothyroidism and 

hyperthyroidism. The results obtained were presented as mean + SD and subjected to statistical 

evaluation. On applying one way ANOVA among the three groups. A p-value of <0.05 was 

considered as statistically significant. 

 

RESULTS: 

 

DISCUSSION 

Tables 1 shows the mean serum T3, T4 and TSH levels among the three groups. Mean Serum T3 

levels were reported low as 0.89 ng/ml in the hypothyroid group and as high as 2.13 ng/ml in the 

hyperthyroid group. Similarly mean T4 levels were reported low as 3.22 µg/dl in the hypothyroid 

group while it was as high as 17.39 µg/dl in the hyperthyroid group. Mean serum TSH was reported 

68.93 µIU/ml in hypothyroid group and 0.22 µIU/ml in hyperthyroid group. Serum TSH assay is 

considered as a reliable and accurate test for detection of abnormal levels of thyroid hormones for 

hypothyroid and hyperthyroid. Thyroid dysfunction was a risk factor for cardiovascular disease 

mediated by the effects of thyroid hormones on lipids metabolism and blood pressure, yet most 

subjects at risk for cardiovascular disease were euthyroid in the clinical setting. The relationship 

between thyroid hormones and atherosclerosis in the euthyroid population had garnered much 

interest recently.
23-25

The mean Serum cholesterol levels were found significantly high (170.70 

mg/dl) in hypothyroid patients as compared to euthyroid and hyperthyroid patients. Similar findings 

were also reported in the mean serum triglycerides and LDL levels. However, F value (54.70) was 

higher for triglycerides levels as compared to serum cholesterol and LDL levels. It was observed 

that there was a significant variation in the mean serum HDL levels among the three groups. Serum 

cholesterol levels were higher in the euthyroid & hypothyroid group whereas the levels were 

significantly lower in the hyperthyroid group. Alterihy F A et al., 2012 reported hyperthyroidism is 

associated with decrease levels of lipoprotein. Total cholesterol, LDL cholesterol, Apo B and Lp (a) 

tend to decrease in these patients. Yun Zhang 2015 conclude TSH was positively associated with 

serum Total cholesterol and LDL cholesterol.
23-24

 Singh B M. Goswami B and Mallika., 2010 

Parameters Euthyroid (n=34) Hypothyroidism (n=33) Hyperthyroidism (n=33) F-value P-value 

T3 (ng/ml) 1.31±0.16 0.89±1.22 2.13±0.55 21.91 0.000 

T4 (µg/dl) 8.54±1.86 3.22±1.77 17.39±3.17 306.11 0.000 

TSH (µIU/ml) 2.85±1.30 68.93±28.12 0.22±0.19 192.17 0.000 

Cholesterol (mg/dl) 155.42±28.38 166.62±34.29 140.26±29.48 6.09 0.003 

Triglycerides  mg/dl) 129.80±14.08 177.81±32.56 121.10±21.12 54.70 0.000 

HDL  (mg/dl) 49.64±6.56 38.82±5.11 44.10±9.49 18.52 0.000 

LDL (mg/dl) 73.79±14.24 95.69±19.02 66.19±27.64 17.61 0.000 

VLDL (mg/dl) 25.96±2.82 35.56±6.51 24.22±4.22 54.70 0.000 
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finding Total cholesterol, TG and LDL cholesterol were significantly high and low HDL level in 

hypothyroidism as compared with euthyroid. Sigal GA et. al., 2011, it was observed that increased 

serum Lipoproteins in hypothyroid patients with reduced triglycerides in the subclinical and overt 

hyperthyroid groups.
25-26

Rizos CV et. al., 2011 and Risal P et. al., 2010 reported hypothyroidism is 

known to cause hypercholesterolemia, elevated low-density lipoprotein (LDL), and 

hypertriglyceridemia and increased activity of the HMG-CoA reductase, levels of total cholesterol, 

Low density lipoprotein cholesterol, tend to decrease in patients with clinical or subclinical 

hyperthyroidism.
27-28

  The abnormal serum TSH level influence serum lipid profile level. The study 

therefore suggests evaluations of serum lipid profile levels is essential for patients suffering from 

thyroid disorders.   

 

CONCLUSION 

The present study suggests that TSH was positively associated with serum TC and LDL. Increase 

the rate of metabolism in hyper secretion of thyroid besides serum lipid levels decrease. Caused by 

increased hepatic uptake due to an enhanced affinity for the LDL receptor, and regulatory protein of 

TG. Independent risk marker of CVD is dyslipidemia There is a need for large studies designed to 

answer the question whether thyroid abnormalities are associated with CVD and whether restoration 

of euthyroidism might influence morbidity and mortality. 
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