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ABSTRACT
Background: Subclinical hypothyroidism (SCH) is a common thyroid disease affecting large population of the world. Diversity 
persists regarding the level of lipid parameters in patients with SCH.
Aim and Objectives: Aim of the present study was to estimate the level of lipid parameters in patients with subclinical hypothy-
roidism of Udaipur population and to see their relationship with TSH values.
Materials and Methods: The present study was conducted on 75 patients of subclinical hypothyroidism and 100 euthyroid. 
Fasting venous blood was collected from each participant and analyzed for thyroid profile (T3, T4 and TSH) and lipid parameters 
(total cholesterol-TC, triglyceride-TG and high density lipoprotein - HDL). Low density lipoprotein (LDL) and very low density 
lipoprotein (VLDL) were calculated by using the Friedewald’s formula.
Results: Mean values of total cholesterol, triglyceride, LDL, VLDL, TC/HDL ratio and LDL/HDL ratio were significantly higher 
in SCH patients as compared to euthyroid. Mean of Serum HDL was also higher in SCH patients than euthyroid, but was not 
statistically significant. All lipid parameters were positively correlated with TSH values in SCH patients. Mean values of TC, TG, 
HDL, LDL and VLDL were higher in female patients as compared to male patients, but were not statistically significant.    
Conclusion: Subclinical hypothyroidism is associated with dyslipidemia having raise in all lipid parameters, which may increas-
es the risk of atherosclerosis and cardiovascular disease development.
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INTRODUCTION

Worldwide, thyroid gland disorders are most abundant pub-
lic health problems.1 From total national burden of endocrine 
disorders, magnitude of thyroid gland disorders constitute 
approximately 42 millions in India.2 Thyroid disorders re-
sults from either hyper or hypo secretion of tri-iodothyronine 
(T3) and thyroxine (T4) from thyroid gland. Subclinical hy-
pothyroidism (SCH) is defined as an elevated serum thyroid 
stimulating hormone (TSH) associated with normal serum 
concentration of thyroid hormone (total or free T4 and T3).3 
Patients of SCH are asymptomatic or have minimal symp-
toms. SCH is more common in elderly people with twice in 
women than men.4 World-wide prevalence of SCH is about 
7.5% to 8.5% in women and 2.8% to 4.4% in men.5 An epi-
demiological study in eight cities of India shows that preva-
lence of SCH is 8.73% in females and 7.17% in males.6 

It is well known that Thyroid hormones and TSH affects 
synthesis, fate and mobilization of lipids.7 Several previous 
studies have shown elevated levels of total cholesterol, tri-
glyceride and LDL-C in SCH patients 8, 9, while some study 
does not support this findings.10 This shows diversity regard-
ing level of lipid parameters in subclinical hypothyroidism. 
So, our study was aimed to estimate the levels of lipid pa-
rameters in patients with subclinical hypothyroidism of our 
population and to see their relationship with TSH values.

MATERIALS AND METHODS 

The present study was conducted at Biochemistry laboratory, 
Pacific institute of Medical Sciences, Udaipur. 75 patients 
of subclinical hypothyroidism and 100 age and sex matched 
healthy controls were included in the study. Inclusion criteria 
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was patients having serum TSH > 5.0 mIU/L with normal 
serum T3 and serum T4 level. Patients having diabetes mel-
litus, renal impairment, alcohol addiction, taking treatment 
for thyroid dysfunction, psychotic disorders or lipid abnor-
malities, female patients taking oral contraceptive pills and 
body mass index > 30 kg/m2 were excluded from the study. 
Present study was approved by human ethical committee of 
Pacific Institute of Medical Sciences, Udaipur. History and 
informed consent was taken from each participants of the 
study.

Fasting blood samples were collected from the SCH patients 
and from healthy controls and after centrifuging were ana-
lyzed for fasting blood glucose, serum creatinine, lipid pro-
file (Total cholesterol, Triglyceride, High density lipopro-
tein) and thyroid profile (serum TSH, serum T3 and serum 
T4). Thyroid profile was estimated by using Cobas e 411 
analyzer. Rest of the parameters were analyzed by using Co-
bas C 111 analyzer.  Quality controls were done before ana-
lyzing all the parameters. Methods of estimating parameters: 
Total cholesterol: CHOD-POD enzymatic method, Triglyc-
eride:  GPO-POD enzymatic method, HDL: Homogeneous 
enzymatic method, Thyroid profile (TSH, T3 and T4): Elec-
trochemiluminescence immunoassay (ECLIA) method. LDL 
and VLDL were calculated using the Friedewald’s formula.

STATISTICAL METHODS

Stastical analysis was performed using Graph pad Prism 
5.0. Data were presented as mean ± SD (standard deviation). 
Unpaired t test was applied to compare the results between 
euthyroid and SCH patients and of male and female results 
of patients and controls. One way analysis of variance (AN-
NOVA) was applied to the result data of different group of 
patients. Correlation of TSH with lipid parameters was done 
by Pearson correlation coefficient. 

Results of the study were discussed at 95% confidence inter-
val; Interpretation of the test results was done according to p 
value (p < 0.05 – significant, p < 0.001 – highly significant 
and p ≥ 0.05 – not significant).

RESULTS

Present study includes 100 healthy controls and 75 subclini-
cal hypothyroidism patients. Control subjects include 59% 
females and 41% males, while SCH patients comprise 65.3% 
females and 36.7% males. Mean age of SCH patients was 
49.21 ± 12.33 years while that of euthyroid was 47.13 ± 
13.98 years (p = 0.3095). TSH level was significantly higher 
in SCH patients (7.449 ± 2.57 μIU/ml) as compared to Eu-
thyroid subjects (2.581 ± 0.95 μIU/ml,        p < 0.0001). Level 
of serum T4 was decrease in SCH patients (7.139 ± 1.49 μg/

dl) as compared to controls (8.104 ± 1.32μg/dl, p < 0.0001), 
but was within normal reference limits. SCH patients shows 
decrease in level of T3 (1.108 ± 0.19 ng/ml) as compared 
to controls (1.218 ± 0.24 ng/ml, p=0.0016), but was within 
normal reference range. 

Mean value of serum Total Cholesterol, Triglyceride, LDL 
and VLDL were significantly higher in SCH patients as com-
pared to control subjects (p < 0.0001). 

Mean of TC/HDL and LDL/HDL ratio shows significant dif-
ference, while mean value of HDL does not show significant 
difference between SCH patients and control subjects (Table 
-1).

SCH patients were randomly divided into three age groups: 
Group-1 (Age 20-42 years), Group-2 (Age 43-56 years) 
and Group-3 (Age 57-80 years). Values of lipid parameters 
among these groups were compared by one way analysis of 
variance (Table-2).

All lipid parameters were correlated with TSH values in SCH 
patients by using Pearson correlation coefficient. Among all 
lipid parameters, Total cholesterol (r=0.189) show highest 
positive correlation with TSH values (Table-3).   

We have also compared the results of lipid parameters and 
thyroid hormone between male and female of SCH and 
control subjects. Male and female subjects of euthyroid 
show significant difference in values of total cholesterol 
(p=0.0161), HDL (p< 0.0001), TC/HDL (0.0060) and LDL/
HDL (0.0196). Mean value of lipid parameters were higher 
in female as compared to males of SCH patients, but were 
not statistically significant (Figure-1).

DISCUSSION

Subclinical hypothyroidism is a laboratory diagnostic condi-
tion, which is detected by Serum TSH measurement. Hal-
lowell et al. showed that SCH usually occurs in 40-60 years 
of age range.11 In our study mean age of the SCH patients 
was 49.21 years. In present study SCH patients comprises 
65.3% women and 36.7% men, which shows that SCH is 
more common in women that in men. Thyroid hormone 
plays significant role in cholesterol synthesis and uptake, 
lipoprotein metabolism and lipolysis by inducing the expres-
sions of different enzymes.12-16 Alteration in level of lipid 
parameters in SCH patients is unclear. The present study 
shows that levels of all lipid parameters were significantly 
increased in SCH patients as compared to the euthyroid 
subjects, except increase in HDL was not statistically sig-
nificant. Similar findings were observed by various studies: 
Adriana Santi et al. concluded that the levels of TC, LDL-
C and TC/HDL ratio were significantly increase in the sub-
jects with subclinical hypothyroidism than euthyroid.17 In a 
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study conducted by Laway BA et al. found that levels of TC, 
TG and VLDL were significantly high er in SCH patients as 
compared to euthyroid subjects.8 Study conducted by Mich-
alopoulou18 showed increase in average level of serum HDL 
in subclinical hypothyroidism. There is an evidence of in-
creased risk for atherosclerosis and myocardial infarction in 
elderly female SCH patients.19 The possible explanation of 
our results are: Decreased thyroid function results in reduc-
tion in cell surface receptor for LDL20 and decrease in their 
activity (abbas et al., 2008) leads to decreased LDL and IDL 
catabolism; these increases TC and LDL concentration. De-
creased activity of hepatic lipase results in increase level of 
TG rich lipoproteins; these causes high VLDL and TG con-
centration.21 Tan et al. (1998) showed altered metabolism of 
HDL in thyroid dysfunction. 

Our study shows that TSH is positively correlated with val-
ues of all the lipid parameters estimated in SCH patients, 
though it is not good correlation. A Regmi et al.22 showed 
that values of TC, HDL and LDL, while Shashi A et al.23 
found that values of TC, TG and LDL were positively cor-
related with TSH values in Subclinical hypothyroidism. A 
study conducted by Ali M. Nouh et al. in a Murzok, Libya 
Population found that TSH was positively correlated with li-
pid profile values in subjects with thyroid dysfunction.24 

CONCLUSION

From the present study, it is concluded that subclinical hypo-
thyroidism shows secondary dyslipidemia which is associ-
ated with increase in levels of total cholesterol, triglyceride, 
LDL, VLDL, TC/HDL and LDL/HDL ratio. Although good 
cholesterol (HDL) level increase in SCH, it is not significant. 
These increases risk of atherosclerosis and cardiovascular 
disease development. So, all dyslipidemic patients, particu-
larly women with 40-60 years of age should be tested for 
thyroid dysfunction and accordingly be treated. This may 
help to reduce mortality and morbidity due to atherosclerosis 
and cardiovascular diseases.    
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Table 1: Comparison of lipid parameters between Subclinical Hypothyroid patients and Euthyroid

Parameter Control (n=100) SCH (n=75) p value

Age 47.13 ± 13.98 49.21 ± 12.33 0.3095

TC 157.86 ± 26.49 191.71 ± 37.11 < 0.0001

TG 107.51 ± 27.86 151.28 ± 65.99 < 0.0001

HDL 45.6  ± 12.81 47.42 ± 11.08 0.3272

LDL 90.7 ± 24.29 114.05 ± 30.8 < 0.0001

VLDL 21.56 ± 5.66 30.25 ± 13.19 < 0.0001

TC/HDL 3.697  ± 1.059 4.253 ± 1.246 0.0019

LDL/HDL 2.170 ± 0.889 2.555 ± 1.001 0.0085

TC: Total Cholesterol, TG: Triglyceride, HDL: High density lipoprotein,
LDL: Low density lipoprotein, VLDL: Very low density lipoprotein

Table 2: Comparison of study parameters in different groups

Parameter Group A
(20-42 yrs)

Group B
(43-56 yrs)

Group C
(57-80 yrs)

p value

Age 35.52 ± 6.42 49.12 ± 4.16 63 ± 4.51 < 0.0001

TC 184.09 ± 34.96 193.26 ± 27.92 197.76 ± 45.08 0.4250

TG 142.48 ± 59.27 154.09 ± 69.64 157.29 ± 67.67 0.7144

HDL 48.02 ± 11.93 44.98 ± 11.054 49.28 ± 9.71 0.3808

LDL 107.63 ± 32.83 117.49 ± 23.93 117.02 ± 33.67 0.4530

VLDL 28.46 ± 11.86 30.78 ± 13.92 31.49 ± 13.51 0.7045

TC/HDL 4.085 ± 1.347 4.587 ± 1.383 4.086 ± 0.874 0.2670

LDL/HDL 2.418 ± 1.077 2.828 ± 1.141 2.418 ± 0.659 0.2545

T3 1.108 ± 0.212 1.090 ± 0.203 1.127 ± 0.178 0.8124

T4 7.211 ± 1.481 6.608 ± 1.221 7.599 ± 1.595 0.0626

TSH 6.91 ± 2.124 7.784 ± 2.775 7.653 ± 2.677 0.4422

T3: Tri-iodothyronine, T4: Tetra-iodothyronine, TSH: Thyroid stimulating hormone
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Table 3: Correlation of TSH with lipid parameters in Subclinical Hypothyroidism

Lipid
Parameters

TSH
(μIU/L)

r value p value

Total Cholesterol 0.189 0.105

Triglyceride 0.099 0.397

 HDL 0.050 0.671

LDL 0.163 0.162

VLDL 0.099 0.404

TC/HDL ratio 0.048 0.682

LDL/HDL ratio 0.049 0.677

Figure 1: Lipid parameters in male and female subjects of Euthyroid and SCH patients


