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Abstract:

Introduction: Coronary artery disease including myocardial infarction is a growing pandemic worldwide and is
an important cause of morbidity and mortality. Millions of lives are lost to coronary artery disease every year
and is a significant medical problem. The disease is multifactorial, and an important risk factor is diabetes melli-
tus and patients having poor glycemic control. Testosterone is a steroid hormone which also has cardio metabol-
ic benefits apart for reproductive functions. It is believed to cause vasodilatation of coronary vessels and thus
protects or is beneficial against coronary artery diseases. Low testosterone is seen both in diabetes mellitus and
as we age from adulthood to elderly. The study aims to compare the testosterone levels between diabetes melli-
tus patients and non-diabetes mellitus patients who have been diagnosed or suffered from acute coronary syn-
drome.

Materials and Method: A total of 50 patients were included in the study, patients’ sample was tested for total
testosterone, fasting blood sugar levels, glycated hemoglobin levels (HbA1c) and BMI was measured.

Results: 42 out of 50 were diabetic and having a mean age of around 63 years. Testosterone levels were low in
diabetic patients as compared to non-diabetic, which was statistically significant and the decrease in testosterone
levels were proportional to the increase in fasting blood sugar and HbAlc levels, which was also significant
however the relationship could not be statistically assessed due to insufficient data.

Discussion: All cases of acute coronary syndrome are associated with low testosterone levels. This finding is
supported by numerous studies which highlight the cardiometabolic role of testosterone. Poorer the glycemic
control as shown by increasing HbAlc levels lower the serum testosterone levels, which was a novel finding
requiring further studies in this area.
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Introduction

lence of cardiovascular disease in diabetes mellitus
to be 32.2%. [4]

Coronary artery disease is an important cardiovas-
cular cause of morbidity and mortality. It refers to
cardiac disease due to the obstruction of coronary
artery, which is the blood supplying artery of the
heart. In the United States coronary artery disease
alone is responsible for the mortality of 382,820 in
2020, and every year 805000 people suffer from
heart attack [1]. As per WHO fact sheet cardiovas-
cular diseases (CVDs) are the leading cause of

Testosterone is an androgen produced from testes,
apart from growth and maturation of secondary
sexual characters in males, it also has cardioprotec-
tive effect and decreased levels of testosterone is
seen in coronary artery disease as compared with
healthy controls. [5,6,7,8,9,10]

death globally, taking an estimated 17.9 million
lives each year. [2]

Diabetes Mellitus is a metabolic disorder in which
almost all organs are affected. It is a major risk
factor for coronary artery disease considering the
prevalence of people suffering from diabetes melli-
tus. The pathophysiology of coronary artery disease
in diabetes mellitus involves interaction of epige-
netic, genetic and post translational changes with
effects the blood vessel. [3] A 10 year systematic
review from around the world revealed the preva-
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Testosterone levels are found to be low in male
patients of diabetes mellitus as compared to nor-
mal. [11] Low testosterone is believed to increase
insulin resistance through change in muscle / fat
body composition. [12,13]

The study aims to compare the testosterone levels
between diabetes mellitus patients and non-diabetes
mellitus patients who have been diagnosed or suf-
fered from acute coronary syndrome.

Materials and Methods
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The study was conducted in Pune, Maharashtra,
India. 50 men diagnosed with coronary artery dis-
ease were studied. The following were recorded.

1. Total testosterone in plain vacutainer and ana-
lysed by chemiluminescence method on Ab-
bott immune analyser.

2. Fasting blood glucose in fluoride vacutainer
and analysed by photometry on Siemens di-
mension analyser.

3. HbAlc in EDTA vacutainer and analysed by
cation exchange chromatography method on
Biorad D10 HPLC analyzer.

4. BMI was recorded as ratio of weight over
height squared (kg/m?).

5. Data was analysed using SPPS software.

Results

A total of 50 male patients diagnosed with coronary
artery disease in last 6 months were included in the
study (Table no. 1). 42 patients out of 50 were dia-
betic and on treatment, 8 were non-diabetic but had
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suffered a coronary event. The mean age of diabetic
participants was 63 years, having mean BMI of
30.16 kg/m?, whereas mean age of non-diabetic
participants were 59 years and had a mean BMI of
27.12 kg/m?.

The total testosterone levels measured in both
groups showed highly significant differences, the
mean testosterone levels in diabetic group were 298
ng/dl which was significantly lower than non-
diabetic group mean of 339 ng/dl, a similar finding
was also observed in fasting blood sugar levels and
HbA 1c levels between the two groups.

Mean fasting blood sugar and HbAlc was 211.8
mg/dl and 9.8% in diabetic group and 106.1 mg/dl
and 5.9% in non-diabetic group, both findings were
highly significant. An interesting finding observed
was that the decrease in testosterone levels were
proportional to the increase in fasting blood sugar
and HbAlc levels, however the relationship could
not be statistically assessed due to insufficient data.

Table 1: Coronary Artery Disease Patients’ Profile

Coronary artery disease (50)

Diabetic (42) Non-Diabetic (8) P value
Age in years (mean) 63 59 <0.05
BMI (kg/m?) 30.16 +0.22 27.12+0.19 <0.05
Testosterone (NR: 350-890 ng/dl) 208 +2.1 339+14 <0.001
Fasting blood sugar (NR: <100 mg/dl) | 211.8+£2.3 106.1 +2.5 <0.001
HbAlc (NR: <5.7%) 9.7+£0.7 59+1.5 <0.001

Discussion

In the present study we studied the levels of testos-
terone in male patients diagnosed with coronary
artery disease and having poor glycemic control.
Our data showed 2 significant findings.

1. All cases of acute coronary syndrome are asso-
ciated with low testosterone levels.

2. Poorer the glycemic control as shown by in-
creasing HbAlc levels lower the serum testos-
terone levels.

Similar findings of low testosterone levels in pa-
tients of acute coronary syndrome were seen in
elderly men and post-menopausal women due to
maladaptive vascular changes and atherosclerosis
brought about due to hypotestosteronemia. [14]

English et al [15] and Rosano et al [16] both have
shown that patients of catheterization coronary ar-
tery disease have significantly low bioavailable
testosterone as compared with controls with normal
coronary artery.

Numerous studies have found an inverse relation-
ship between severity of coronary artery disease
and testosterone deficiency, the lower the testos-
terone levels mor profound the severity of coronary
artery disease. [16,17,18,19]
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Testosterone levels are lower in patients of diabetes
mellitus as compared to control and this has been
supported by 2 meta-analysis done by Ding et al
[20] who showed type 2 diabetes mellitus is signif-
icantly associated with low testosterone levels and
Corona et al [21] demonstrated that along with total
testosterone, free testosterone and sex hormone
binding globulin are lower amongst patients of type
2 diabetes mellitus.

Our study corelates with various other studies in
showing that testosterone deficiency is associated
with acute coronary syndrome events, it also not
only demonstrates testosterone deficiency in pa-
tients of type 2 diabetes mellitus but also shows an
inverse relationship between them testosterone de-
ficiency and glycemic control, hence a good gly-
cemic control is essential to correct testosterone
deficiency.

Conclusion

The study concludes that in patients of acute coro-
nary syndrome there is significant testosterone de-
ficiency, and which has an inverse relationship with
glycemic status of patients of type 2 diabetes melli-
tus.

Limitation of the study: It is a pilot study to ex-
plore the relationship between testosterone and

International Journal of Pharmaceutical and Clinical Research

553




glycemic status in coronary artery syndrome pa-
tients, however due to small sample size and inade-
quate data, the inverse proportional relationship
between testosterone and glycemic status could not
be statistically studied.
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