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Abstract  Original Research Article 
 

One of the major complication of hypothyroidism is atherosclerosis and cardio vascular disease. In worldwide, 

atherosclerosis is one of the leading cause of death and disability. Thyroid hormone increases LPL enzyme activity, 

LDL receptor gene expression, HMG CoA reductase activity and increases cholesterol excretion. In hypothyroidism 

hypercholesterolemia leads to production of reactive oxygen species that oxidises LDL which favours formation of 

atheromatous plaque which is responsible for foam cell formation [1].
 
Treatment with thyroxine decreases cholesterol 

level by upregulation of LDL receptors and increases its excretion through bile. This study group included 30 recently 

diagnosed hypothyroid individuals, 30 treated hypothyroid patients and 30 apparently healthy controls with age and 

sex matched. Thyroid profile and Lipid profile were measured in fasting blood samples. Total cholesterol, triglycerides 

and LDL-cholesterol were increased in recently diagnosed hypothyroidism compared to treated hypothyroidism and 

controls with the p value of <0.001. By this study we confirmed that altered lipid profile in hypothyroidism, one of the 

treatable cause for atherosclerosis. During treatment with thyroxine, hypothyroid patients should monitored for lipid 

profile, which may used as screening test to identify cardiovascular risk. 
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INTRODUCTION 
Thyroid diseases are common worldwide. In 

India too, thyroid diseases are more prevalent. Thyroid 

disorders are the most common among all the endocrine 

diseases [2]. In India 11 % of the population are 

affected from hypothyroidism. Women were three times 

more prone for hypothyroidism than men [3]. Almost 1 

in every 10 person are affected with hypothyroidism. 

Overt hypothyroidism has been found to be associated 

with cardiovascular disease. 

 

Lipids are transported in the plasma as 

lipoproteins. There are four major classes of lipids 

carried by lipoproteins – cholesteryl ester (36%), 

phospholipids (30%), triacylglycerols (16%), 

cholesterol (14%) and much less fraction of free fatty 

acids. 

 

Effects of Thyroid hormone on Fat metabolism: 

 Thyroid hormone increases lipolysis 

 Stimulates Fatty acid oxidation 

 Lowers plasma cholesterol and triglycerides 

level  

Lipid profile in Hypothyroidism 

 Thyroid hormone enhances adipose tissue 

metabolism and increases production of 

adipokines. 

 Thyroid hormone stimulates 

hydroxymethylglutaryl CoA [HMG CoA] 

reductase the rate limiting step in cholesterol 

synthesis and increases intracellular cholesterol 

concentration [4]. 

  It increases lipoprotein lipase activity which 

metabolises triglyceride containing 

lipoproteins VLDL, IDL and Chylomicrons 

into fattyacids and glycerol. 

 It affects HDL metabolism by stimulating 

cholesteryl ester transfer protein which 

exchanges cholesteryl ester from HDL2 to 

VLDL, IDL and triglycerides in the opposite 

direction. Also it increases hepatic lipase 

activity which metabolizes HDL2 to HDL3 [5, 

6, 8]. 

 Thyroid hormone increases LDL receptor gene 

expression by stimulating promoter region of 

LDL receptor gene which contains thyroid 
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response element and regulates LDL receptor 

at mRNA level [7]. 

 In hypothyroidism, LDL cholesterol levels are 

increased and oxidised [9, 10] 

 

Effects of altered Lipid profile on Hypothyroidism 

 In hypothyroidism hypercholesterolemia leads 

to production of reactive oxygen species that 

oxidises LDL. This damages endothelial cells 

and decreases nitric oxide production and 

favours formation of atheromatous plaque 

which is responsible for foam cell formation 

[10]. 

 

MATERIALS AND METHODS 
Case – control study was conducted after obtaining 

institutional ethical committee clearance. 

Group 1: 30 newly diagnosed hypothyroid individuals 

of age around 15-45 years  

Group 2: 30 hypothyroid patients between > 3 months 

to < 1 year duration of treatment.  

Group 3: 30 controls with age and gender matched 

 

Exclusion criteria for both cases and controls: 

1. Chronic smokers 

2. Pregnancy & lactation 

3. Diabetes mellitus 

4. Renal disease 

5. Liver disease 

6. Megaloblastic anemia by peripheral smear and  

7. Patients on other medication for a long time 

were excluded. 

 

Fasting venous blood samples are collected at 

EDTA test tube with strict aseptic precautions. Thyroid 

profile- Total T3 and T4 were measured by competitive 

ELISA and TSH by non competitive ELISA. 

 

Total Cholesterol was Estimated by 

Cholesterol Esterase-Oxidase- Peroxidase Method, 

Triglycerides by Glycerol phosphate oxidase method, 

HDL Cholesterol by Direct method and LDL 

cholesterol calculated by Friedwald’s formula. 

 

A statistical analysis was done by ANOVA 

and Post HOC test to compare Fasting lipid profile and 

TSH levels between three groups. Correlation of TSH 

with lipid profile parameters was done by using Pearson 

Correlation Coefficient. 

 

RESULTS

 

Table-1: Characteristics of Controls, Treated Hypothyroidism and Recently Diagnosed Hypothyroidism 

PARAMETERS CONTROLS TREATED 

HYPOTHYROIDISM 

RECENTLY DIAGNOSED 

HYPOTHYROIDISM 

P VALUE 

AGE  28.57 ± 5.85 29.27 ± 6.3 30.57 ± 7.26 0.496  

NS 

SEX MALE 4 [13.3 %] 1 [3.3 %] 4 [13.3 %]  

FEMALE 26 [86.7 %] 29 [96.7 %] 26 [86.7 %] 

BODY MASS INDEX 21.14 ± 1.53 26.64 ± 5.04 26.8 ± 5.9 <0.001** 

TSH [μIU/L] 2.26 ± 1.07 2.26 ± 1.3 45.4 ± 51.02 <0.001** 

TOTAL CHOLESTEROL [mg/dl] 142.7 ± 23.62 159.6 ± 19.83 170.9 ± 35.5 <0.001** 

TRIGLYCERIDES [mg/dl] 92.7 ± 31.27 145.77 ± 57.32 159.2 ± 74.98 <0.001** 

LDL-c [mg/dl] 66.26 ± 21.57 74.31 ± 17.94 76.99 ± 30.5 <0.001** 

HDL –c [mg/dl] 57.9 ± 7.45 56.13 ± 6.14 62.1 ± 14.52 0.068 

NS – Non significant; * - significant; ** - Highly significant 
 

Table-1 shows baseline characteristics and 

biochemical parameters of the controls, treated 

hypothyroidism and recently diagnosed hypothyroidism 

cases. 
 

No significant difference were found in the 

distribution of age and sex among the study groups. 

This shows that the study is age and sex matched. 

Highly significant difference was observed 

between the study groups in Body mass index, total 

cholesterol, triglycerides, LDL-cholesterol, TSH with 

the p value < 0.001. 
 

There is no significant difference in HDL-

cholesterol between the study groups. 

 

Table-2: Comparison of Characteristics between Recently Diagnosed Hypothyroidism and Treated Hypothyroidism 

PARAMETERS RECENTLY DIAGNOSED 

HYPOTHYROIDISM 

TREATED 

HYPOTHYROIDISM 

P VALUE 

BODY MASS INDEX 26.8 ± 5.9 26.64 ± 5.04 0.919 NS 

TSH [μIU/L] 45.4 ± 51.02 2.26 ± 1.3 < 0.001 ** 

TOTAL CHOLESTEROL[mg/dl] 170.9 ± 35.5 159.6 ± 19.83 0.005 * 

TRIGLYCERIDES [mg/dl] 159.2 ± 74.98 145.77 ± 57.32 0.366 NS 

LDL-c [mg/dl] 76.99 ± 30.5 74.31 ± 17.94 0.085 NS 

HDL –c [mg/dl] 62.1 ± 14.52 56.13 ± 6.14 0.024 * 

NS – Non significant   *- Significant  ** - Highly significant 
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 Table-2 shows comparison of characteristics 

between recently diagnosed hypothyroidism 

and treated hypothyroidism. 

 Among these two study groups Total 

cholesterol, HDL-cholesterol and TSH levels 

were significant. 

 Triglycerides, LDL-cholesterol and Body mass 

index were found to be not statistically 

significant between these two study groups. 

 

CONCLUSION 
 Lipid profile was significantly altered in 

recently diagnosed hypothyroidism. The 

parameters like total cholesterol, TGL, LDL 

cholesterol and HDL were in higher range as 

compared to controls and treated 

hypothyroidism. 

 Early diagnosis and treatment of 

hypothyroidism plays a major role in 

preventing the metabolic abnormality and 

several complications like infertility, birth 

defects, cardiovascular disease etc.  

 During treatment with thyroxine, hypothyroid 

patients should be monitored for lipid profile. 

 

LIMITATION 
LDL cholesterol was not measured, calculated. 
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