
Introduction 

Cardiovascular diseases (CVD) are the leading 

cause of death world wide and coronary 

artery disease (CAD) is the most common to 

this mortality.1 The prevalence of CAD is high 

among South Asians. Prevalence estimates 

over the last thirty years range from 7.6% to 

11%.2 The exact prevalence of CAD in 

Bangladesh isn’t known. More recent data 

indicates CAD prevalence between 1.85% to 

3.4% in rural and 19.6% in urban population of 

Bangladesh.3 Coronary artery disease (CAD) 

occurs more frequently in men than in women. 

Despite various hypo- theses, the rationale for 

this phenomenon remains unknown.4 

However, androgens are thought to be 
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The incidence rate and mortality of coronary artery disease is obviously higher in men than in 
women, which may be related to the influence of serum testosterone. This cross-sectional 
study was conducted at Department of Laboratory Medicine in collaboration with                   
Department of Cardiology, BSMMU and National Institute of Cardiovascular Diseases 
(NICVD), Dhaka from March 2020 to February 2021 to investigate the association of serum 
testosterone with coronary artery disease in young adult males in Bangladesh. Total 110 
subjects from inpatient Department of Cardiology were enrolled, 60 were CAD patients and 
50 were Normal Coronaries according to coronary angiography report. In this study, 60 
patients with coronary artery disease were compared with 50 normal coronary subjects. Mean 
age in CAD group and normal coronaries was 37.72±2.73 and 37.48±2.54 years respectively. 
Hypertension, diabetes mellitus and dyslipidemia were significantly higher in CAD group. 
Total testosterone levels of CAD were significantly lower than those of normal coronaries 
(2.11±0.81ng/ml vs 2.94±0.78ng/ml). Among 60 CAD patients, 10 patients had single vessel 
disease, 17 patients had double vessel disease and 33 patients had triple vessel disease. There 
was  significant association between the level of total testosterone and the number of affected 
vessels within CAD group (p=0.1). This study also showed that total testosterone level was 
negatively correlated with Gensini score. Serum total testosterone was significantly lower in 
patients with CAD compared to normal coronaries. Patients with lower total testosterone 
levels had higher Gensini score. Low level of total testosterone may be related to the develop-
ment of coronary artery disease.
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responsible for the higher prevalence of CAD 

in men. The difference may result from the 

negative influence of androgens and positive 

influence of estrogens on the lipid profile.5 Sex 

hormones have shown to regulate lipoprotein 

metabolism and seems to influence the 

development of CAD.6  In the last couple of 

decades, there has been an emergence of 

several non-traditional risk factors which are 

associated with an inflammatory and 

pro-coagulant states in patients with CAD.7 

Studies shown that hypogonadal males have 

an increased prevalence of the traditional 

coronary risk factors and CAD.8-9 

Furthermore, androgen replace- ment therapy 

has been shown to improve risk factor and 

symptoms of ischemia in hypogonadal 



BSMMU J 2021; 14(3): 67-7368

males.10-12 Phillips et al. was the first to report an inverse 

correlation between angio- graphically proven CAD and 

testosterone levels.13 During male aging, serum testosterone 

level declines gradually14, while the risk of cardiovascular and 

thrombotic events begins to increase.15 Since the aging process 

commences after puberty, it can be presumed that the decline 

in testosterone level starts at a younger age than is generally 

expected. Thus, young adult male patients with acquired 

cardiovascular conditions, particularly CAD, may have a 

lower level of testosterone. In this context, this study aims to 

evaluate the relationship between testosterone and coronary 

artery diseases in young males.

Methods 

This cross-sectional study was conducted at Department of 

Laboratory Medicine in collaboration with Department of 

Cardiology, Bangabandhu Sheikh Mujib Medical University 

(BSMMU) and National Institute of Cardiovascular Diseases 

(NICVD), Dhaka from March 2020 to February 2021. Total 

110 subjects from inpatient Department of Cardiology were 

enrolled, 60 were CAD patients and 50 were patients with 

normal coronaries according to the coronary angiography 

findings. Young adult male (18-40 years) patients presented 

with acute coronary syndrome admitted into coronary care 

unit  (CCU) at BSMMU and NICVD were included in this 

study. The exclusion criteria included history of known case 

of CAD or myocardial infarction, renal failure, hepatic 

failure, respiratory failure, testosterone therapy, malignancy, 

presence of acute illness, use of medications that affect sexual 

hormones, such as anticonvulsants and antithyroid drugs, 

valvular and congenital heart disease, cardiomegaly, 

previous history of angioplasty, major trauma or surgery 

within 3 months. After selection, all the patients were 

thoroughly informed about the aims, objectives and 

procedure of the study and were encouraged for their 

voluntary participation. Informed written consent was taken 

from each subject. A detail personal, medical, occupational, 

educational and smoking history were recorded in a 

preformed data sheet and thorough physical examinations 

were done and documented. Physiological measurements 

were recorded at baseline for all participants. After an 

overnight fasting venous blood samples were obtained on 

the day of the coronary angiography in order to measure 

serum biochemistry. Investigations were done in Department 

of Laboratory Medicine, BSMMU. Serum total testosterone 

level was assessed from stored separated serum by 

enzyme-linked immunosorbent assay (ELISA). Collected 

blood samples were run in each successive day for serum 

lipid profile and fasting plasma glucose. The serum lipid 

profile and fasting plasma glucose were assessed by 

automated biochemistry analyzer SIEMENS Dimension EXL 

with LM by the principle of photometric. The presence of 

CAD was confirmed by conventional angiography and 

analyzed for presence, extent and severity of CAD. In 

coronary angiogram, stenosis ≥50% in left main coronary 

artery or stenosis ≥70% in any epicardial coronary artery 

were considered as CAD group.  Patients with stenosis < 50% 

in left main coronary artery or stenosis < 70% in any 

epicardial coronary artery were considered as non-CAD 

group. Severity of CAD was expressed by Gensini score.16  

Gensini score was calculated in CAD group. The 

angiography was performed in the cath-lab under local 

anesthesia by an expert cardiologist. Statistical analysis were 

carried out by using the Statistical Package for Social 

Sciences version 23.0. The mean values were calculated for 

continuous variables. ANOVA test was used to compare the 

groups based on vessels score and Spearman’s correlation 

co-efficient test was done to assess the relationship between 

total testosterone and Gensini Score.

Result

Out of total 110 subjects, 60 patients with coronary artery 

disease were compared with 50 normal coronary subjects. 

Baseline and clinical characteristics of CAD group and 

normal coronaries group are displayed in Table-I. The age of 

both group ranged from 30-40 years. Mean ages of the two 

groups were 37.72 ± 2.73 years vs 37.48 ± 2.54 years which 

was not significantly different (p=0.64). Mean BMI of the 

two groups were 25.74±2.68 vs 25.66±2.90. It was also not 

significantly different (p=0.50). Mean systolic blood 

pressure, diastolic blood pressure and pulse were higher in 

CAD group compared to normal coronaries but not 

significantly different (p>0.05). Prevalence of traditional risk 

factors such as smoking, hypertension, diabetes mellitus, 

family history of CAD and dyslipidemia were more 

prevalent in CAD group than normal coronaries group. 

Among the studied subjects, smoker was higher in CAD 

than normal coronaries (75% vs. 60%) with no significant 

difference (p=0.093). Hypertension was higher in CAD than 

normal coronaries (80% vs. 56%) with significant difference 

(p=0.008). Diabetes mellitus was also more in CAD than 

normal coronaries (61.67% vs. 26%) with significant 

difference (p=0.001). Family history of CAD was more in 

CAD than normal coronaries (60% vs. 52%) with no 

significant difference (p=0.557). Dyslipidemia was higher in 

CAD than normal coronaries (86.66% vs. 58%) with 

statistically significant difference (p=0.001) (Table-I).
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Variables CAD (n=60) Normal Coronaries (n=50) p value

Age (year) 37.72±2.73 37.48±2.54 0.64

BMI 25.74±2.68 25.66±2.90 0.50

Systolic BP (mmHg) 138.58 ± 25.59 133.60 ± 16.22 0.236

Diastolic BP ( mmHg) 86.5 ± 12.63 85.4 ± 12.64 0.650

Pulse (/min) 80.35 ± 9.93 77.83 ± 9.63 0.163

Smoking(%) 45 (75%) 30 (60%) 0.093

Hypertension(%) 48 (80%) 28 (56%) 0.008s

Diabetes mellitus(%) 37 (61.67%) 13 (26%) 0.001s

Family History of CAD(%) 36 (60%) 26 (52%) 0.527 

Dyslipidemia(%) 52(86.66%) 29(58%) 0.001s

Baseline and clinical characteristics of the study population (N=110).

Table-I

p-value<0.05 was significant, Data were presented as mean ±SD for continuous variables, s= significant, BMI=Body mass index, 
BP=Blood pressure, CAD=Coronary artery disease.

Variables CAD (n=60) Normal Coronaries (n=50) p value

Total Cholesterol (mg/dl) 185.95±51.35 177.98±42.67 0.375

HDL (mg/dl) 32.25±5.02 35.78±5.84 0.001s

LDL (mg/dl) 110.56±43.38 108.36±32.39 0.762 

Triglyceride (mg/dl) 212.22±116.8 160.86±96.65 0.013s

FBS (mmol/L) 7.29± 1.95 6.71± 2.08 0.131

Serum Total Testosterone (ng/ml) 2.11±0.81 2.94±0.78 0.01s

The results of laboratory values of the study population (N=110).

Table-II

p-value<0.05 was significant, Data were presented as mean ±SD for continuous variables, s= significant, CAD=Coronary artery 
disease, HDL=High density lipoprotein, LDL=Low density lipoprotein, FBS= Fasting blood sugar.

The mean value of HDL and triglyceride was significantly 

different between two groups (p<0.05). The mean HDL was 

32.25±5.02 mg/dl in CAD and 35.78±5.84 mg/dl in normal 

coronaries group with statistically significant difference 

(p=0.001). The mean triglyceride was a212.22±116.8 mg/dl in 

CAD and 160.86±96.65 mg/dl in normal coronaries with 

significant difference (p=0.013). Mean total cholesterol and LDL 

were not significantly higher in CAD than normal coronaries 

(p>0.05). The mean value of fasting blood sugar (FBS) were 

higher in CAD group than normal coronaries but not 

statistically significant (7.29± 1.95 vs 6.71± 2.08 mmol/l, p>0.05). 

The mean value of serum total testosterone (ng/ml) were 

significantly lower in patients with CAD than normal coronaries 

group (2.11±0.81 vs 2.94±0.78 ng/ml, p=0.01) (Table-II). 
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In this study, among 60 CAD patients, 10 patients had single 
vessel disease, 17 patients had double vessel disease and 33 
patients had triple vessel disease. The results of the 
comparison between the Gensini score and total testosterone 
within CAD group based on the number of affected vessels 
are summarized in Table-III. There was a significant 
association between the level of total testosterone and the 
number of affected vessels within CAD group. Patients with 
triple vessel disease had lower level of total testosterone 
compared to those with double and single vessel disease 
(p<0.05). The mean Gensini score was higher in patients with 
triple vessel disease compared to those with double and 
single vessel disease. There were a significant increasing 
trend in the number of subjects with low serum total 
testosterone level based on the vessel score and degree of 
involvement (Table-III, Figure-1).

Figure-1: Scatter diagram showing a negative 
correlation between serum total testosterone levels and 
Gensini scores in CAD (r= -0.759, p=0.01).

ANOVA test was done, s=Significant, Data were expressed as mean±SD. 

Type of Vessel  Disease Single(n=10) Double(n=17) Triple(n=33) p-value

Gensini score (Mean± SD)  20.70±14.14 40.67±25.13 56.06±23.80 0.001s

Total testosterone (ng/ml) (Mean± SD) 2.91±0.82 2.35±0.99 1.75±0.40 0.01s

Comparison of Gensini score and total testosterone level with type of vessel disease in CAD (N=60)

Table-III

Discussion

This cross-sectional study was conducted at Department of 

Laboratory Medicine in collaboration with Department of 

Cardiology, Bangabandhu Sheikh Mujib Medical University 

(BSMMU) and National Institute of Cardiovascular Diseases 

(NICVD), Dhaka from March 2020 to February 2021. A total of 

110 patients were included in this study dividing into two 

groups as patients with CAD (60 patients) and patients with 

normal coronaries (50 patients).

In this study, it was observed that mean age of CAD was 

found 37.72±2.73 years and 37.48±2.54 years in normal 

coronaries. The differences of mean age between the two 

groups were not statistically significant (p=0.64). Turhan et al. 

found that mean age of CAD was 41.0±4.7 years and 41.3±3.8 

years in control with no statistically significant difference 

(p=0.698) which was consistent with present study.17 

The current study demonstrates that baseline risk factors had 

an important role in identifying young male patients at risk 

for CAD. Prevalence of traditional risk factors such as 

smoking, hypertension, diabetes mellitus, family history of 

CAD and dyslipidemia were more prevalent in CAD than 

normal coronaries group. Among them, hypertension, 

diabetes mellitus and dyslipidemia were significantly higher 

(p<0.05) but smoking and family history of CAD were not 

significantly higher (p>0.05) in CAD group. 

Although BMI was not significantly difference between two 

groups (p>0.05). Turhan et al reported that prevalence of 

diabetes mellitus, smoking, hyperlipidemia and family 

history of CAD were significantly higher (p<0.05) in CAD 

group than normal coronary. Hypertension and BMI were 

higher in CAD group than those with normal coronary 

arteries but it was not found statistically significant in their 

study.17 Alkamel et al found that prevalence of diabetes 

mellitus and hyperlipidemia was significantly higher in CAD 

group than those with normal coronary arteries. Other risk 

factors like smoking, hypertension and family history of CAD 

also higher in CAD group than normal coronary but not 

statistically significant (p>0.05) in their study. BMI was also 

not significantly different between two groups in their study 

(p>0.05) .19

In the present study, we found that serum total testosterone 

concentration was significantly lower in patients with 

coronary artery disease compared to the normal coronaries. 
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This finding is consistent with the previous studies 

suggesting that low testosterone may be a risk factor for the 

development of CAD.17-19 These findings may be explained 

by the effect of either total testosterone on lipid profile or 

testosterone may be itself alone affect on atherosclerosis for 

CAD. Our study also demonstrated statistically significant 

negative correlation between total testosterone levels and 

severity of CAD; this result was consistent with previous 

studies18-21. Previously some studies demonstrated that a 

low testosterone level is associated with markers of 

atherosclerosis such as impaired endothelial vasomotor 

function, increased carotid intima-media thickness and aortic 

calcification.22-24 These results suggested that serum low 

testosterone level may be involved in the pathogenesis of 

CAD. Webb et al. showed that exogenous testosterone could 

induce coronary artery dilatation and increases coronary 

blood flow in men with established CAD.25 Mathur et al.  

further found that long-term testosterone replacement 

therapy could decrease angina threshold and encourage 

plaque stability in men.26 These results suggested that serum 

low testosterone level may be involved in the pathogenesis of 

CAD and exogenous testosterone replacement therapy may 

be a potential therapeutic approach for CAD. However, 

raising endogenous testosterone level with gonadotropins 

remains to be explored, which may be another option for 

therapeutic approach for CAD. Although the effects of 

testosterone could partially explain the difference in the CAD 

prevalence between the two sexes, there is no definite 

evidence available for increased incidence of myocardial 

infarction and CAD by testosterone. Moreover, there are data 

suggesting that testosterone in fact may have protective 

effects against CAD.8,13,22,27-28 Some studies report that low 

dose testosterone therapy in men with CAD reverses 

exercise-induced myocardial ischemia and intravenous 

testosterone administration has anti-ischemic effects.12,29-30 

Intracoronary administration of physiologic concentrations 

of testosterone was shown to enhance coronary blood flow 

by dilating the coronary arteries in patients with CAD and 

cause vasodilation in both coronary and systemic arteries of 

animal models in vitro.25,31 This vasodilation could be 

attributed to increased endothelial nitric oxide release.32 

These findings when considered together with the decreased 

levels of testosterone by advancing age may suggest that the 

decrease in plasma testosterone concentrations may be one of 

the factors contributing to increased incidence of CAD by 

increasing age.33 Current study also found that total 

testosterone were significantly associated with the number of 

affected coronary vessels and Gensini score which was 

consistent with previous study done by Alkamel et al.19 Exact 

mechanisms linking low testosterone with CAD have not 

been fully elucidated, and are likely to involve complex 

interconnected processes including accelerated 

atherosclerosis, abnormal activation of inflammatory 

response, impaired vasomotion and endothelial dysfunction. 

Additional investigations are required to further clarify the 

relationship between serum low testosterone levels and 

CAD.

Study Limitation

The study had some limitations. Firstly, cross-sectional design 

of this study made it impossible to investigate whether CAD 

preceded or followed the decline in serum testosterone level. 

The study population was selected from only two tertiary 

level hospitals in Dhaka city. Therefore, sample may not be 

representative of the selected population of the country. 

Patients with exclusion criteria were excluded on the basis of 

history and clinical feature. No confirmatory tests were 

carried out to exclude these patients due to lack of financial 

source and time constraint.

Conclusion

Lower level of serum testosterone was observed in the 

young adult males with CAD than in normal coronary 

subjects. Lower levels of testosterone were significantly 

correlated with higher number of affected vessels and 

higher Gensini score. Based on these results, serum 

testosterone may be used as a predictive tool for the risk of 

CAD in young adult males.
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