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ABSTRACT
Background: Subclinical Hypothyroidism (SCH) is defined as normal serum 
free thyroid hormone levels coexisting with elevated serum Thyroid-Stimulating 
Hormone (TSH) levels. SCH is a common condition observed in clinical 
practice with several unique features. The present study was conducted to find 
prevalence of subclinical hypothyroidism in patients with myocardial infarction 
and demographic differences between patients with and without SCH. Materials 
and Methods: A total of 100 patients with Myocardial Infarction of Adult (age > 18 
years) males and females were selected from the patients attending Medicine 
OPD, IPD or Intensive Care Unit (ICU) in GMC, Azamgarh. Clinical examination, 
laboratory investigations for myocardial infarction, thyroid status and lipid profile 
was done in all patients in our study. All Patients with TSH values > 10mU/L or 
< 0.04mU/L or Known cases of Thyroid abnormalities were excluded from the 
study. Statistical analysis was done using excel and SPSS software. Results: 
Out of 100 patients 44 patients of MI had subclinical hypothyroid were as rest  
56 patients were euthyroid. In both the groups no statistical difference was 
seen in the type of Myocardial infarction. There was significant difference in 
lipid profile (p<0.05) in SCH group as compared to euthyroid group. Conclusion: 
Patients with Subclinical hypothyroid and MI had more lipid abnormalities as 
compared to Euthyroid group although the type of myocardial infarction was 
similar in both the groups. Males had more myocardial infarction as compared 
to females in both the subclinical hypothyroid and euthyroid groups.
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with normal levels of  serum free thyroid hormones 
(i.e., within the population reference range).1 Unlike 
overt hypothyroidism, patients with SCH may present 
without any clinical features of  hypothyroidism and are 
often identified through routine health examinations. It 
is a challenge to determine the clinical meaning of  this 
“subclinical” state.2 Subclinical hypothyroidism or mild 
thyroid failure is a common problem, with a prevalence 
of  3% to 8% in the population without known thyroid 
disease. The prevalence increases with age and is higher 
in women.3,4

Antithyroid antibodies can be detected in 80% of  
patients with SCH, and 80% of  patients with SCH 
have a serum TSH of  less than 10mIU/L. There 
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Evaluation of an Association of Thyroid 
Disorder and Dyslipidemia in Patients with 
Cardiovascular Disease: A Cross-sectional 
Study

ORIGINAL ARTICLE

INTRODUCTION

The definition of  Subclinical Hypothyroidism (SCH) 
is biochemical in nature, namely elevated serum 
Thyroid-Stimulating Hormone (TSH) levels combined 
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is growing evidence that SCH is associated with 
increasing cardiovascular risk, particularly in older 
women.5,6 Clinical hypothyroidism is associated with 
premature atherosclerosis and increased prevalence of  
coronary disease. Possible mechanisms behind the link 
between hypothyroidism and atherosclerosis, other than 
dyslipidemia, include the effects of  thyroid hormones 
on coagulation, vasodilation, parasympathetic function, 
and homocysteine metabolism.5,7

Measurement of  serum TSH is generally considered 
the best screening test for thyroid disease. Increased 
values indicate hypothyroidism. The relationship of  
thyroid hormonal abnormalities and cardiovascular 
disease goes well beyond the risk of  atherosclerosis in 
association with hypothyroidism and the risk of  a trial 
fibrillation in persons with hyperthyroidism.2 A study, 
which examined the relation between cardiovascular 
disease and TSH levels in euthyroid patients, found 
significantly higher TSH in patients with coronary 
events compared to controls matched for age, gender, 
and body mass index.8 The cross-sectional Rotterdam 
study showed an association of  SCH with myocardial 
infarction and aortic calcification.9 Several observational 
studies comparing the outcome of  SCH individuals 
with euthyroid subjects have shown divergent results, 
and it has been debated for some time whether SCH is 
independently associated with Ischemic Heart Disease 
(IHD).10,11

Coronary Artery Disease (CAD), its acute form, and 
Acute Coronary Syndrome (ACS) are the major cause 
of  death all over the world.12 ACS is the umbrella term 
of  clinical signs and symptoms of  myocardial ischemia 
including Unstable Angina (UA), ST-Segment Elevation 
Myocardial Infarction (STEMI) and Non-STsegment 
elevation myocardial infarction (NSTEMI).13 Several 
prospective, population-based cohort studies found 
that subclinical hypothyroidism was associated with 
increased risks of  atherosclerotic coronary heart diseases 
and cardiovascular mortality, whereas other studies 
showed no correlation. Because of  these conflicting 
reports and the large numbers of  populations afflicted 
by this condition, there is an urgent need for settling the 
controversy. The objectives of  our study were to find 
out the prevalence of  sub clinical hypothyroidism in 
acute myocardial infarction and to correlate sub clinical 
hypothyroidism in STEMI and NSTEMI patients. As 
findings of  several studies support the influence of  fish 
on ischemic heart disease, the aim of  the study waste 
investigate prevalence of  SCH in Myocardial infarction 
patients.

MATERIALS AND METHODS
This present study was done at Department of  
Medicine, Government Medical College, Azamgarh, 
Uttar Pradesh, and India from the period of  July 2020 
to July 2021. This cross-sectional prospective study was 
done to find out an association of  SCH in Myocardial 
infarction patients. Data collection and enrolment 
of  the Patients was commenced following ethical 
clearance from college Institutional ethical committee, 
Government Medical College, Azamgarh Uttar Pradesh.
100 patients with Myocardial Infarction of  Adult (age 
> 18 years) males and females were selected from the 
patients attending Medicine OPD or Intensive Care 
Unit (ICU) or admitted in GMC, Azamgarh as a case of  
STEMI or NSTEMI Myocardial infarction. Age and sex 
matched healthy volunteers were included in our study.

Inclusion Criteria

1. All Acute Myocardial Infarction Patients presenting 
to the OPD, IPD, EMERGENCY, ICU.

2. All MI patients with normal T3, T4, TSH levels.
3. MI Patients with Normal T3, T4 and TSH levels 

between 4.5 – 10 mU/L and no clinical feature 
suggestive of  hypothyroid condition.

Exclusion Criteria

1. All subjects with TSH values > 10mU/L or  
< 0.04mU/L.

2. Known cases of  Thyroid diseases.
3. Patients who had undergone surgery of  the thyroid 

gland.
4. Very sick or critically injured patients.
5. Stable angina, Unstable angina, CKD, CLD patients.

Methodology

1. Clinical examination and laboratory investigations 
of  all patients were collected at the time of  
admission to the hospital. Standard reference 
values for thyroid function tests were followed for 
categorizing patients.

2. Free T3, free T4, and TSH levels of  100 patients 
(age >18years) was done in all patients who were 
admitted at Medicine department, GMC, Azamgarh 
with the diagnosis of  ST Elevation (STEMI) 
or Non-ST Elevation Myocardial Infarction 
(NSTEMI).

3. Patients were classified into 2 groups based on their 
thyroid function tests.
a.  Group I (Sub clinical hypothyroid)-TSH Level 

>4.5 to 9.9mU/L.
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b.  Group II (Euthyroid)-TSH Level- 0.04-4.4mU/
L.

4. After 12 hr overnight fasting, blood samples 
were collected from all participants for 
measuring biochemical parameters. The 
samples were immediately centrifuged at 3000 
rpm for 5 min and serum was separated. 
The sera were stored at -20°C until assayed. 
Serum T3, T4 and TSH levels were measured by the 
Enzyme-Linked Immunosorbent Assay (ELISA) 
method using commercial kits.

5. Serum levels of  LDL, HDL, Cholesterol and TG 
were measured using a spectrophotometric assay 
with commercial Serum levels of  C and TG were 
determined by enzymatic colorimetric assay.

Statistical Analysis

The data was compiled and descriptive statistical 
analysis was carried out in the present study. Results on 
categorical measurements were presented in number 
(%). Chi-square test was used to find the significance of  
study parameters on categorical scale between two or 
more groups. P value <0.05 were considered statistically 
significant.

RESULTS
Following results were obtained from the study.

Baseline clinical characteristics

 The present study included 100 patients with 
myocardial infarction in the period from July 2020 
to July 2021. Out of  100 patients, 62% were males 
and 38% were females.

DISCUSSION
Thyroid hormones are responsible for regulating 
different functions regarding metabolism and 

Figure 1: Gender Distribution of Patients.
 Out of 100 Patients, 44(44%) were of SCH and 56(56%) were Euthyroid Patients. 

Table 1: Prevalence of Subclinical Hypothyroidism 
(SCH) and Euthyroid in patients of Myocardial  

infarction.
Thyroid Status No. of cases

 (n=100)
Percentage (%)

 SCH 44  44.0

 Euthyroid  56  56.0

 Total  100  100.0

x2 =2.45 p= 0.365
In the present study out of 100 patients, majority of patients in both gender were in 
the age group of 51-60 years of age. In our study Myocardial infarction was found 
more among males as compared to females and the difference was statistically 
significant.

Table 2: Association of age and gender with MI 
(n=100).

Age 
group(years)

Patients with MI Percentage 
(%) Male (%)

 (n=62)
 Female (%) 

(n=38)
30-40 04 (6.45) 03 (7.89) 7

41-50  14 (22.58) 08 (21.05) 22

51-60 23 (37.09) 16 (42.10) 39

61-70  18 (29.03) 09 (23.68) 27

>70 03 (4.83) 02 (5.26) 05

Total 62 (100) 40 (100) 100

Grand Total (%) 62 38 100

x2= 2.11 p= 0.02821* (Mean ± SD: 24.08±15.12)
The study results showed that Subclinical Hypothyroidism Patient presenting with 
STEMI was 29(65.90%) while Patient Presenting with NSTEMI was 15(34.09%). 
Similarly Euthyroid patients presenting with STEMI was 38(67.85%) while Patient 
Presenting with NSTEMI was 18(32.14%). More cases of STEMI were observed in 
both Subclinical Hypothyroidism and euthyroid patients. But the difference was 
not statistically significant among both the group.

Table 3: Subclinical Hypothyroidism and Euthyroid 
patients with STEMI and NSTEMI.

Thyroid Status Myocardial 
Infarction

 No of Cases
 (n=100)

Percentage 
(%)

Subclinical 
Hypothyroidism

STEMI 29 65.90

NSTEMI 15 34.09

Total 44 100.0
Euthyroid STEMI 38 67.85

NSTEMI 18 32.14

Total 56 100.0
Grand Total 100 100

x2= 5.11  p= 0.6102
Out of 100 patients, Male patient with STEMI were 44(44%) and female Patient 
with STEMI were 23(23%) while Male patient with NSTEMI were 18(18%) and 
female Patient with NSTEMI were 15(15%). There were 67% patients who had 
STEMI while 37% had NSTEMI. Significant association was observed between 
gender with SCH and Euthyroid patient with MI (STEMI and NSTEMI).

performance in multiple organs. When the thyroid 

hormones axis is altered, it can leadto either hypo-or 

hyperthyroidism.
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Hypothyroidism is classified according to the clinical 
presentation as overt and subclinical. Subclinical 
hypothyroidism is defined as an increase in the levels 
of  thyroid-stimulating hormone (TSH) with a normal 
level of  T3 and T4 in the absence of  symptoms. Overt 
hypothyroidism has been studied more than subclinical 
hypothyroidism and is well known to be associated with 
cardiovascular disease such as accelerated atherosclerosis 
and coronary artery disease.
Subclinical hypothyroidism is a common clinical 
problem, diagnosed mainly by laboratory methods. 
Screening is needed to detect SCH in most cases since 
most patients with this disorder are asymptomatic. It is 
recognized by abnormally high serum TSH value with 
normal FT4 and FT3 concentrations. Although it was 
recently reported that SCH is associated with elevated 
risks of  cardiovascular events, cardiac dysfunction, 
lipid metabolism abnormalities and neuropsychiatric 
disorders, it is still debated whether long-term 

subclinical hypothyroidism is associated with systemic 
complications.
Our study results reported that male males were more 
susceptible to myocardial infarction than female which 
was in accordance with the results of  Sudeb Mukherjee  
et al.14 stating male predominance in their study. However, 
it was contradictory to the findings of  Kosuke Inoue et 
al.15 Who reported male and female preponderance was 
almost equal in their study. The male prevalence is much 
more in this study although subclinical hypothyroidism 
is said to be more common in females. The study 
report revealed that patients belonging to age group 
51-60 (39%) were 39% which was different from the 
findings of  Wilson et al.16 Who reported that majority of  
patients in their study were in the age group of  65 and 
above. However almost similar findings were observed 
by Ng M et al.17 The present study finding suggest that 
since males are more liable to get exposed to stress and 
because of  their lifestyle changes like smoking, drinking 
they are more prone to MI.

Table 4: Association between gender of Subclinical Hypothyroidism and Euthyroid Patients with STEMI and 
NSTEMI.

Thyroid Status
 No of Cases

 (n=100)  Total (%) Myocardial 
Patients Male (%)

 (n=62)
 Female (%)

 (n=38)
Subclinical 

Hypothyroidism
STEMI 19(43.18) 10(22.72) 29(65.90)

STEMI=67%
NSTEMI=33%

NSTEMI 09(20.45) 06(13.63) 15(34.09)

Total 28(63.63) 16(36.35) 44(100.0)

Euthyroid STEMI 25(44.64) 13(23.21) 38(67.85)

NSTEMI 09(16.07) 09(16.07) 18(32.14)

Total 34(60.71) 22(39.28) 56(100.0)

Grand Total 62(62) 38(38) 100(100.0)

x2= 1.03 p= 0.04580
Amongst 100 screened Patients, 44 SCH and 56 Euthyroid Patients presenting with Myocardial infarction were found whose mean LDL was found to be 142.253 and 128.254 
respectively. Similarly HDL in SCH and Euthyroid group was found to be 32.954 and 48.114 while Triglycerides in SCH and Euthyroid group were found to be 54.2148 and 
45.6984. Cholesterol in SCH and Euthyroid group was found to be 61.2478 and 46.5964. There was significant difference of lipid profile (p<0.05) found in SCH and euthyroid 
group. Lipid profile was found higher in SCH group as compared to euthyroid which showed that SCH group was associated dyslipidemia which could be precipitating factor 
for causation of myocardial infarction.

Table 5: Lipid profile level of SCH and Euthyroid group.
Lipid Profile (mg/dL) Thyroid Status N Mean Std. Deviation t-test(p)

LDL SCH 44 142.253 44.2554 0.0354*

Euthyroid 56 128.254 32.1145

HDL SCH 44 32.954 17.5428 0.0354*

Euthyroid 56 48.114 11.2135

Triglycerides SCH 44 184.568 54.2148 0.0125*

Euthyroid 56 152.114 45.6984

Cholesterol SCH 44 242.123 61.2478 0.0452*

Euthyroid 56 199.659 46.5964
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Regarding prevalence of  SCH, the study result showed 
that the prevalence of  SCH was 44% among the whole 
MI patients (STEMI, and NSTEMI) while 56(56%) were 
Euthyroid Patients. These results are disconcordant to 
the findings of  Cooper et al. study which showed that the 
prevalence of  SCH in adults has been reported to range 
from 4% to 20%. This wide range can be explained by 
differences in age, gender, race, body mass index, and 
dietary iodine intake in the studied populations as well 
as differences in serum TSH evaluation methods.18 
Our results are also concordant with the results of  
the Colorado study in which the prevalence of  SCH 
ranged from 4 to 21% in women and 3 to 16% in men.19 
However, our results were according to the results of  
Wickham Survey20 and NHANES III3 which showed 
higher prevalence of  SCH in their study.
The study results showed that Subclinical Hypo-
thyroidism Patient presenting with STEMI was 29 
(65.90%) while Patient Presenting with NSTEMI was 15 
(34.09%). Similarly Euthyroid patients presenting with 
STEMI was 38 (67.85%) while Patient Presenting with 
NSTEMI was 18 (32.14%). No significant association 
was observed between gender with SCH and Euthyroid 
patient with MI (STEMI and NSTEMI). So amongst all 
MI patients, there were 67% patients who had STEMI 
while 37% had NSTEMI which was contradictory to 
the findings of  Sudeb Mukherjee et al.14 stating 44% of  
patients had STEMI. However no studies were found in 
literature which was comparable to our study findings.
Hypothyroidism also increases total and Low-Density 
Lipoprotein (LDL) cholesterol, TG and TC in 
proportion to the rise in serum TSH levels.21 Regarding 
association between lipid profile and thyroid status, 
our study results revealed that 44 SCH Patients and 
56 Euthyroid Patients presenting with Myocardial 
infarction were found to have LDL level 142.253 and 
128.254 respectively. Similarly Triglycerides in SCH and 
Euthyroid group were found to be 54.2148 and 45.6984. 
Cholesterol in SCH and Euthyroid group was found to 
be 61.2478 and 46.5964. HDL in SCH and Euthyroid 
group was found to be 32.954 and 48.114 which suggest 
that a Euthyroid patient has slightly better HDL level.
Our study findings was consistent with the results of  
Colorado study in which patients with SCH had higher 
serum total cholesterol concentrations than euthyroid 
individuals.19 However, our results were disconcordant 
with NHANES III cohort study which showed higher 
total cholesterol and triglycerides concentrations in 
subclinical hypothyroid patients than in euthyroid 
subjects, but these changes were no longer observed 
after adjustment of  different variables such as age, 

sex, race, and management with lipid lowering drugs.3 
The inconsistency between these studies may bedew to 
the differences of  the populations studied, including 
selection criteria based on sex, age, race, smoking 
history, and insulin resistances well as variations in 
serum TSH concentrations used to define SCH. Lipid 
profile was found to be deranged in this study in both the 
groups. There was significant difference of  lipid profile 
(p<0.05) found in SCH and euthyroid group. Lipid 
profile was found higher in SCH group as compared to 
euthyroid which showed that SCH group was associated 
dyslipidemia which could be precipitating factor for 
causation of  myocardial infarction. 

CONCLUSION
SCH is associated with adverse outcomes in terms of  
cardiovascular risk, metabolic conditions, and quality of  
life. Prevalence of  SCH was 44% among patients with 
Myocardial infarction. Higher prevalence of  STEMI 
(67%) was seen in SCH as compared to Euthyroid 
patients but that was not statistically significant.
There was significant difference of  lipid profile 
(p<0.05) found in SCH and euthyroid group. Lipid 
profile was found higher in SCH group as compared to 
euthyroid which showed that SCH group was associated 
dyslipidemia which could be precipitating factor for 
causation of  myocardial infarction. 

Suggestion

This study in Northern India shows high prevalence of  
subclinical hypothyroidism in cardiovascular patients. 
Therefore treatment algorithm should be initiated in 
those groups of  patients. The causal association between 
abnormal thyroid hormone levels and cardiovascular 
disease is not fully understood. Different studies 
support a biologically plausible role for hypothyroidism 
increasing the risk of  atherosclerotic cardiovascular 
diseases.

Limitation of study

Longitudinal prospective study of  larger groups of  
subclinical hypothyroid patients, after exclusion of  
other baseline confounding factors is needed. Large-
scale studies are needed to clarify the effects of  SCH on 
myocardial infarction both on etiologic and prognostic 
grounds.
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