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ABSTRACT 

Background: Type 2 diabetes is the predominant form of diabetes worldwide, accounting for 

90% of cases globally. Increased activity of hypothalmopituitary axis and elevated cortisol level 

may underlie metabolic syndrome and coronary artery disease in patients with Type 2DM. Aim 

and Objectives: To know association of serum cortisol level and prevalence of CAD among 

type 2 diabetes mellitus thus we have tried to find serum cortisol level and prevalence of CAD 

among type 2 diabetes patients in this study. 

Methods: This is a cross-sectional study conducted in, department of General Medicine, Guntur 

Medical College, Guntur, included 100 patients attending with type 2 diabetes mellitus, after 

following inclusion and exclusion criteria and approved by institutional ethical committee. 

Results: In our study total 120 patients were included after following inclusion and exclusion 

criterial, Out of patients was studied 44% were females and 56% were males. 50% was in the age 

group of 50- 60 years, 42% was in between 61-70% and only 8% patients contributes > 70 years. 

54.17% was without coronary artery disease and 45.83% patients was associated with CAD. 24 

showed elevated fasting cortisol level and rest were normal. Out of 120 patients studied, 55 had 

coronary artery disease. Among 24 patients with elevated cortisol, 19 were associated with 

coronary artery disease and association between serum cortisol level and coronary artery disease 

was statistically highly significant. 

Conclusion: There is an association of elevated cortisol and high prevalence of coronary artery 

disease in patients with type 2 DM. Also we have observed that, there was hyperactivity of 

hypothalamopituitary axis in type 2 DM patients. 
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INTRODUCTION 

Type 2 diabetes is the predominant form of diabetes worldwide, accounting for 90% of cases 

globally. An epidemic of Type 2 diabetes is underway in both developed and developing 

countries. Globally the number of Type 2 DM is expected to rise from the current estimate of 

150 to million in 2010 and 300 million in 2025. So Type 2 DM has become one of the world’s 

most important public health problems Patients with diabetes have 2- to 4-fold greater risk of 

developing CAD than non-diabetic patients.
[1,2]

 Additionally, 75% of T2DM patients die as a 

consequence of cardiovascular diseases, including CAD.
[2]

 In patients with T2DM, CAD tends to 
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be a more complex disease characterized by small, diffuse, calcified, multivessel involvement 

[multivessel disease (MVD)]
[3,4] 

 

Cortisol, also known as the stress hormone, is released as a body response to combat physical 

and psychological stress. Cortisol is a steroid hormone synthesized in a multi¬stage process from 

cholesterol in the zona fasciculata of the adrenal gland. The primary function of cortisol is 

increasing the blood glucose levels through gluconeogenesis.
[5]

 The secretory rates of serum 

levels of cortisol are high in the morning but low in the late evening. The plasma cortisol level 

ranges between 5 μg/dl around midnight and 23 μg/dl in the morning.
[5]

 Increased activity of 

hypothalmopituitary axis and elevated cortisol level may underlie metabolic syndrome and 

coronary artery disease in patients with Type 2DM. People with Type 2DM are at increased risk 

of cardiovascular disease risk and hyperactive hypothalmopituitary axis thus suitable for study of 

association of cortisol level with cardiovascular risk.
[6]

 There are very less studies to know 

association of serum cortisol level and prevalence of CAD among type 2 diabetes mellitus thus 

we have tried to find serum cortisol level and prevalence of CAD among type 2 diabetes patients 

in this study.  

 

MATERIALS AND METHODS 

Study Design: A Cross Sectional Study 

Study Place: Department of General Medicine, Guntur Medical College, Guntur 

Study Duration: For the period of One Year 

Study Population: Patients attending with type 2 diabetes mellitus 

Study Sample: 120 Patients selected using simple random sampling during study period. 

Inclusion Criteria 

1. Type 2 DM Patients 

2. Age group above 50 years 

3. Both Sexes 

4. First Admission 

Exclusion Criteria 

1. Cushing disease / Syndrome 

2. Patients who are on steroid treatment 

3. Age group below 50 years 

Methodology 

In those patients BP, Waist Circumference, Blood Glucose Levels, Lipid profile, fasting 

cortisol level and Urine Protein were measured and ECG, Echocardiogram was taken to study 

whether there is an increased association of cortisol level with prevalence of coronary artery 

disease in patients with Type 2DM. 

Diagnosis of Diabetes Mellitus 

1. Random Blood Glucose Concentration more than 200 mg %(>11.1mmol/L) 

2. Fasting Glucose more than 126 mg % (>7mmol/L) 

3. Two hour plasma glucose more than 200 mg %(>11.1mmol/L) during an oral 

GTT. 

Diagnosis of Coronary Artery Disease 

1. Symptoms Like angina and anginal equivalents. 

2. ECG 

3. ECHO 
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Cortisol Measurement 

 Fasting cortisol level was measured after 8-10hours of fasting. 

 Normal fasting cortisol – 5-25 microgram/dl 
Statistical Analysis: Collected data were collected in Microsoft Excel 2016, for further 

statistical analysis. Categorical data were expressed in the form of frequency and percentage 

while quantitative data was expressed in the form of mean and standard deviation. Association 

between the variables were assessed by using chi-square test. P-value<0.05 were considered as 

statistically significant. Statistical Software SPSS version 25 was used to perform statistical 

analysis.  

 

RESULTS 

 

In our study total 120 patients were included after following inclusion and exclusion criterial, 

Out of patients was studied 44% were females and 56% were males. 50% was in the age group 

of 50- 60 years, 42% was in between 61-70% and only 8% patients contributes > 70 years. 

54.17% was without coronary artery disease and 45.83% patients was associated with CAD. 24 

showed elevated fasting cortisol level and rest were normal shown in table 1. 

 

Table 1: Distribution of Demographic variable among study population 

Parameters  Frequency Percentage 

Gender 

Male 63 53 

Female 57 47 

Age in intervals 

50-60 Years 60 50 

61-70 Years 50 42 

>70 Years 10 8 

Coronary artery Disease 

No 65 54.17 

Yes 55 45.83 

Cortisol Level 

Elevated  24 20 

Normal 96 80 

 

Table 2: Association between serum cortisol level and age. 

Age 
Serum Cortisol 

Total Chi-Square P-value 
Normal Elevated 

50-60 Years 50(83.33%) 10(16.67%) 60(100%) 

0.91 0.338 61-70 Years 38(76%) 12(24%) 50(100%) 

>70 Years 7(70%) 3(30%) 10(100%) 
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Table 3: Association between serum cortisol level and age. 

Fasting Cortisol 
CAD 

Total Chi-Square P-value 
Present Absent 

Normal 36(37.5%) 60(62.5%) 96(100%) 

13.42 <0.001 Elevated 19(79.16%) 5(20.84%) 24(100%) 

Total 55(45.83%) 65(54.17%) 120(100%) 

 

Above table showed association between cortisol level and coronary artery disease, out of 120 

patients studied, 24 patients showed elevated cortisol, 96 patients had normal cortisol level. Out 

of 120 patients studied, 55 had coronary artery disease. Among 24 patients with elevated 

cortisol, 19 were associated with coronary artery disease and association between serum cortisol 

level and coronary artery disease was statistically highly significant. It means that in patients 

with elevated fasting cortisol level, there is an increased chance of coronary artery disease. 

 

DISCUSSION 

Coronary and peripheral vascular atherosclerosis is one of the most common and chronic 

complication of diabetes mellitus. A recently observed and focused aspect of coronary artery 

disease is its silent and asymptomatic presentation. In this study we aimed to know the 

prevalence of CAD among type 2 diabetes mellitus and association of serum cortisol level and 

CAD in type 2 diabetes patients.  

In the present study, 63 were males and 57 were females with mean age of 61.2 years with SD of 

8.45 years. In our study population, In the present study prevalence of CAD was 45.83%  

One study concluded that the prevalence of silent myocardial ischaemia by using exercise ECG 

was 17% and angiographic coronary artery disease was found in 13% of middle aged subjects 

with type 2 diabetes mellitus without other cardiovascular risk factors.
[7]

 

The Framingham Heart study revealed a marked increase in congestive heart failure, coronary 

artery disease and sudden cardiac death in type 2 diabetes mellitus patients(The risk increases 

from one to five fold in DM).The American Heart association has designated DM as a major risk 

factor for cardiovascular disease
[8]

 

Conventional risk factors for coronary artery disease are diabetes mellitus, systemic 

hypertension, dyslipedemia, etc. Diabetes mellitus is the major risk factor for coronary artery 

disease. Newly proposed theory is that there is an overactivity of hypothalamopituitary adrenal 

axis and elevated cortisol level.
[9]

 

Elevated cortisol was a single risk factor for coronary artery disease. According to Edinburg type 

2 diabetes study, type 2 diabetic patients have hyperactive hypothalamopituitary adrenal axis and 

have elevated cortisol level and it was concluded that there is an increased chance of metabolic 

syndrome and coronary artery disease in patients with elevated cortisol level. 

Out of 120 diabetic patients, 24 patients had elevated cortisol level 19 out of 24 patients with 

elevated level had coronary artery disease. This showed that there was an association between 

elevated cortisol level and coronary artery diseases.
[9]

 

In our population, cortisol was only moderately elevated. Also, cortisol was elevated in patients 

who were having more than one complication of diabetes like dyslipedemia, central obesity, 

proteinuria and hypertension. Also, there was an association between elevated cortisol and 

coronary artery disease. 
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CONCLUSION  

From overall observation and discussion with other studies we can conclude in our study, that 

out of 120 patients,24 had mild to moderate elevation of fasting serum Cortisol. There is an 

association of elevated cortisol and high prevalence of coronary artery disease in patients with 

type 2 DM. Also we have observed that, there was hyperactivity of hypothalamopituitary axis in 

type 2 DM patients, but we recommend further studies are needed to find out the mechanism of 

hypothalamopituitary axis overactivity. 
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