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ABSTRACT

Introduction: Although overt hypothyroidism with its 
accompanying dyslipidemia is widely recognized as a risk factor 
for atherosclerosis and cardiovascular disease but now subclinical 
hypothyroidism emerged as an independent risk factor for aortic 
atherosclerosis and myocardial infarction in women. Subclinical 
hypothyroidism is characterized by dyslipidemia most commonly 
in elderly females but perimenopausal females are also at higher 
risk. There are limited studies on subclinical hypothyroidism 
in India on perimenopausal women which is done in our study. 
Objective: The objective of the study was to find the correlation of 
dylipidemia with subclinical hypothyroidism in perimenopausal 
women in central India. 
Material and Methods: The study was conducted at department 
of medicine in Gandhi Medical College and Hamidia Hospital, 
Bhopal for one year from January 2015 to December 2015. It was 
an observational cross-sectional study. Females of 35-45 years of 
age group with raised TSH and normal T3 and T4 values were 
included in the study. 66 females patients of SCH were included 
in this study and subdivided in two groups according to their TSH 
values as group1 (5.5-10) and group2 (>10) and their fasting lipid 
profile and thyroid samples were measured. 
Results: Significant results were observed in different parameters 
among both the groups of SCH. Total cholesterol, Triglycerides, 
LDL-cholesterol, TC/HDL ratio and LDL/HDL ratio was highly 
significant (<0.01) in both groups but HDL-cholesterol and 
TSH levels were not significant (>0.05) in the two groups of 
SCH. Group having TSH (>10μIU/ml) have the higher risk of 
developing atherosclerosis as compared to females with TSH 
(5.5-10μIU/ml). Total cholesterol, Triglycerides, LDL, TC/HDL 
ratio and LDL/HDL ratio were positively correlated with TSH 
values in both the groups of perimenopausal females whereas the 
HDL cholesterol had no correlation with TSH values among SCH 
perimenopausal females.
Conclusion: This study showed that perimenopausal women with 
subclinical hypothyroidism were characterized by dyslipidemia in 
the form of increased TC, TG and LDL. SCH groups having TSH 
(>10μIU/ml) have the higher risk of developing atherosclerosis 
as compared to perimenopausal females with TSH (5.5-10μIU/
ml). TC/HDL ratio and LDL/HDL ratio were also higher in both 
SCH group suggesting the future development of cardiovascular 
disease in these females.
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INTRODUCTION
By definition, subclinical hypothyroidism refers to biochemical 
evidence of thyroid hormone deficiency in patients who have 
few or no apparent clinical features of hypothyroidism.1 This 
is a relatively common condition with a prevalence ranging 
from 4 to 15% in the general population.2,3 Although overt 
hypothyroidism with its accompanying hypercholesterolemia, 

is widely recognized as a risk factor for atherosclerosis and 
cardiovascular disease.4 In recent population based surveys 
subclinical hypothyroidism emerged as an independent risk 
factor for aortic atherosclerosis and myocardial infarction.5 
Subclinical hypothyroidism frequently occurs in females 
comparative to males.6 Many of the perimenopausal symptoms 
e.g. weight gain, mood swings, insomnia, tiredness, anxiety etc. 
are quite similar to hypothyroidism, so evaluation of thyroid 
profile in these patient might show the presence of subclinical 
hypothyroidism which may progress to overt hypothyroidism 
and can be masked by perimenopausal symptoms.7 
Thyroid hormone have a great impact on lipid metabolism 
as its needed for the catabolism and synthesis of lipids and 
its deficiency may create alteration in lipid metabolism 
mostly degradation rather than synthesis. Studies in the past 
have revealed that cardiovascular risk might be possible in 
subclinical hypothyroidism but the effect of TSH range is not 
clearly stated.8,9 So the lipid metabolic changes affected by 
the severity of disease in terms of elevation in the TSH range 
are topic of debate. There are limited studies on subclinical 
hypothyroidism in India. The relationship of lipid profile 
abnormalities to subclinical hypothyroidism is not certain. In 
central Indian population there are no studies that have answered 
these questions. So, the purpose of this study is to assessment 
of various lipid parameters in perimenopausal women with 
Subclinical hypothyroidism with elevation in the range of TSH.

MATERIAL AND METHODS
The study was conducted in Gandhi Medical College and 
Hamidia Hospital, Bhopal. Newly diagnosed 66 perimenopausal 
SCH women were enrolled for the study from the medical and 
endocrine OPD of HH, which were divided in two groups on 
the basis of TSH range: SCH-I (5.5-10μIU/ml) and SCH-II 
(>10μIU/ml). The age group criteria for study population were 
35-45 years of female. Those patients were excluded from the 
study who were having thyroid disorder, diabetes, hypertension, 
menopause or any cardiovascular risk and patients on thyroxine, 
hypolipidemic drugs or drugs causing dyslipidemia were also 
excluded. Ethical clearence from the institutional ethical board 
and informed consent from patients were obtained before the 
start of the study.
Thyroid profile and lipid profile were estimated in all the 
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participants of study group by taking fasting samples. Thyroid 
stimulating hormone (TSH), T3 and T4 were measured by 
using enzyme linked immunosorbant assay (ELISA) technique. 
The patients with TSH range (>5.5μIU/ml), T3 and T4 within 
reference range were said to having SCH.
Total cholesterol (<200 mg/dl), Triglycerides (<150 mg/dl) 
and High density lipoprotein cholesterol (40-60 mg/dl) were 
measured by using CHOD/POD method, GPO-PAP method, 
and CHODPOD/ Phosphotungustate method respectively. 
LDL cholesterol (<130 mg/dl) was estimated by Friedewald 
formula. Total cholesterol/HDL-C and LDL-C/HDL-C ratio 
were also calculated by dividing TC and LDL-C with HDL-C 
respectively.10

STATISTICAL ANALYSIS
A SPSS (statistical package of social sciences) version 20.0 
of IBM for windows was used for statistical analysis. All the 
variables were expressed in Mean ± SD. The variables of 
divided groups of subclinical hypothyroidism were analyzed 
by using one way ANOVA. Pearson correlation coefficient 
was performed between TSH and other parameters (TG, TC, 
TC/HDL-C ratio and LDL/HDL ratio). A p value <0.05 was 
considered statistically significant.

RESULTS
We found that that among 66 patients of subclinical hypothyroid 
females 28 were in group 1 (TSH 5.5-10) and 38 were in group 
2 (TSH>10). The mean age of the patients in group 1 SCH was 
39.72±2.72 yrs and group 2 SCH was 43.42±3.12 yrs. The mean 
age in SCH-2 was higher showing that as age increases thyroid 
failure also increases. Mean value of TSH in group 1 SCH 
females was 8.91±0.86 and in group 2 SCH was 14.31±1.24 
µIU/ml which was statistically significant (p value<.001). When 
we compared fasting lipid profiles in these perimenopausal 
females of SCH, among it total cholesterol mean values were 
199.4±16.11 mg/dl and 220.43±23.20 mg/dl in their respective 
groups which shows a significant relationship (p value<.005). 
When we correlated the total cholesterol values with TSH 
values, it shows a positive correlation as paerson correlation 
coefficient (r) was 0.31.
Similarly the triglycerides levels were compared among both 
the groups in which SCH group 1 TG were 122±27.63 mg/dl 
and in SCH group 2, TG were 139±25.56 mg/dl which was 
statistically significant as p value was less than .05. The value of 
TG were also correlated with the TSH values and a significant 
positive correlation was seen among them as pearson correlation 
coefficient (r) was 0.28. Coming to another variable of lipid 
profile, LDL, the mean values in group 1 SCH were 132±15.46 
mg/dl and in SCH group 2 were 147.24±21.24 mg/dl which was 
statistically significant ( p value=0.003). LDL values were also 
positively correlated with the TSH concentration as pearson 
correlation coefficient(r) was 0.31. There was no variations 
were found among the groups of SCH in HDL-cholesterol and 
the difference was not significant.
Now coming to ratios which are better marker of cardiovascular 
morbidity, the risk ratio (TC/HDL) ratio in group 1 SCH was 
4.61±0.39 and in group 2 SCH, it was 5.21±0.49 and it has 
significant association (pvalue=0.001). It was found to have 
the positive correlation with the TSH concentration as pearson 

correlation coefficient was found to be 0.40. LDL/HDL ratio 
was also evaluated in our study which is a better marker of 
cardiovascular morbidity, in group 1 SCH it was 3.23±0.47 
and in group 2 SCH, the values were 3.51±0.49 and it was also 
found to be statisytically significant (p value=0.004). It was also 
having a positive significant correlation with the TSH values 
(r=0.34).
Thus all variables of lipid profiles were significantly different 
in both groups of subclinical hypothyroidism except HDL-
Cholesterol. The mean value of total cholesterol was below 
the reference range in SCH-I and significant higher in group 
II of SCH. Triglycerides and Total cholesterol levels were also 
found to be positively correlated with TSH concentration and as 
TSH concentarion increases, their level were also found to be 
increasing but their lvels were below the refrence range in both 
groups. LDL-C level was significantly higher in each group 
above the reference range. TC/HDL and LDL/HDL ratios were 
significantly different in each group of SCH and consistently 
increasing along with the range of TSH. (Table-1 and 2)

DISCUSSION
Hypothyroidism is characterised by a decrease in both 
synthesis and catabolism of lipoprotients. In most patients with 
myxedema, the relative greater decreas in catabolism and the 
resulting preponderance of synthesis results in high cholesterol 
concentrations. The nature and degree of dyslipidemia in 
overt hypothyroidism has been demonstrated in many studies 
and there is no doubt about the beneficial effects of thyroid 
substitution on serum lipids and on the risk for CAD.11,12 
Although the relationship between SCH and an atherogenic 
lipoprotein profile is still under debate6,13,14, a meta analysis 
of 13 intervention studies showed that levothyroxine (l-T4) 
therapy led to a significant reduction in both serum total and 
low-density lipoprotein (LDL) cholesterol levels.15

Parameters Subclinical Hypothyroidism # P Value
SCH- 1* SCH-2*

Age (Yrs) 39.72±2.72 43.42±3.12 0.394
TSH (μ lU/Ml) 8.91±0.86 14.31±1.24 0.001
FT3 (ng/dl) 1.54±1.15 1.13±0.34 0.450
FT4 (ng/dl) 1.17±0.19 0.9±0.11 0.549
TC (mg/dl) 199.4±16.11 220±23.20 0.001
TG (mg/dl) 122±27.63 139±25.86 0.028
LDL (mg/dl) 132±15.46 147.24±21.27 0.003
HDL (mg/dl) 42.01±2.32 39.21±2.11 0.564
TC/HDL ration 4.61±0.39 5.21±0.49 0.001
LDL/HDL ratio 3.23±0.47 3.51±0.49 0.004
# by ANOVA; *All the variables in Mean±SD; A p value < 0.05 
was considered statistically significant

Table-1: Baseline characteristics among the various groups of 
SCH women

Parameters r value
TSH - TG 0.29* 
TSH-TC 0.31 *
TSH-TC/HDL ratio 0.40 **
TSH- LDL/HDL ratio 0.34 **
$By pearson correlation coefficien; *p value Significant at 0.05 
level; **p value Significant at 0.01 level.

Table-2: Correlation between TSH and other variables $
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Subclinical hypothyroidism has a great influence on 
derangement of lipid profile in perimenopausal women. The 
colarado thyroid disease prevalence study which is one of the 
largest study conducted on thyroid dysfunction also showed 
that there is derangement of lipid profile with increasing TSH 
values.2 Similarly the Rotterdam study also concluded that 
SCH is independently associated with atherosclerosis and 
cardiovascular morbidity in post menopausal women which 
can be attributed to dyslipidemia.16 In our study we also 
found that there is statistically significant increase in the Total 
cholesterol, triglycerides and LDL levels in SCH females. 
Celik C et al observed to support this study that SCH women 
are characterised by dyslipidemia.15 Luboshitzky R et al also 
supported the findings of our study and they have also concluded 
that dyslipidemia and hypertension was associated with SCH 
in middle aged women.17 Similar findings were also noted in 
the EPIC-Norfolk prospective study which found significantly 
increased concentrations of serum total cholesterol (TC), LDL 
cholesterol (LDLc) and triglyceride in SCH women only.18

In Indian setup, Senthilkumaran S et al also found that SCH is 
more common in female compared to overt hypothyroidism.19 
We have also found that Total cholesterol, triglycerides and 
LDL cholesterol have positive correlation with severity of 
disease as the elevation of TSH range. Karthik N et al observed 
a significant dyslipidemic changes in SCH women compared 
to control group.20 Similarly when we compared the LDL/TC 
and HDL/TC ratios which are better indicator of cardiovascular 
morbidity, we found that these were positively correlated with 
TSH concentration. Gaurav et al also conducted a similar study 
in Punjab on perimenopausal middle aged women and supported 
or finding in these perimenopausal females.21

There is some controversy regarding the presence or the severity 
of SCH induced dyslipidemia as some studies have found no 
correlation between TSH concentration and dyslipidemia. 
Legrys et al did not find any evidence that SCH was associated 
with increased risk of myocardial infarction in postmenopausal 
women.22 Data from NHANES III revealed increased levels of 
TC in SCH patients vs controls, however when adjusted for 
age,race,sex and use of lipid lowering drugs, no difference was 
observed between SCH and controls regarding lipid profile.3 
We have found that SCH is associated with an atheogenic 
lipid and lipoprotein profile, characterised by an increase in 
concentration of total cholesterol, LDL and triglycerides but 
not with deranged HDL levels. However there are studies which 
have also found deranged levels of HDL in SCH patients.23 It 
was observed in this study that SCH women with TSH >10μIU/
ml have the higher dyslipidemic changes in comparison to those 
having TSH<10μIU/ml. Marwaha et al supported this study by 
observing that atherogenic lipid abnormalities was found in 
adult subjects of SCH with TSH>10mIU/L not in subjects with 
TSH<10mIU/L.24

CONCLUSION
In this study we found that the women in perimenopausal 
age group with subclinical hypothyroidism are more prone 
for atherosclerosis due to the fact that they have deranged 
lipid profiles. Among dyslipidemia, increased level of Total 
cholesterol, triglycerides and LDL-cholesterol might suggest a 
future development of cardiovascular diseases. There was also 

positive correlation of thyroid stimulating hormone with total 
cholesterol and triglyrides and as the value of TSH increases 
their concentration also increases. Similarly the LDL/TC and 
HDL/TC ratio which are better predictor of cardiovascular 
morbidity also found to be significantly associated with SCH 
and positive correlation with TSH values were also seen in our 
study and points towards the higher risk for atherogenicity. 
This study specify that SCH women with TSH>10μIU/ml have 
higher risk of developing cardiovascular risk in comparison to 
women having TSH<10μIU/ml.
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