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Abstract
Background: Cardiovascular disease is a major cause of morbidity and mortality in diabetics. However diabetic
patients do not present with typical anginal symptoms or may be even asymptomatic and silent coronary artery
disease (CAD) is prevalent in diabetics. Moreover silent CAD is not different from symptomatic CAD with respect
to prognosis and adverse effects.

Aim: The study was done to demonstrate the prevalence of silent myocardial ischemic changes in asymptomatic
type 2 diabetes mellitus patients with normal resting ECG by doing a stress exercise test.

Methodology: This descriptive study was done in 100 patients with type 2 diabetes more than 2 years who did
not have any history of cardiovascular disease or symptoms. Detailed history was taken and investigations such
as HbA1c, fasting and postprandial blood sugar, serum creatinine, urine examination were done. Resting ECG,
Echocardiogram was found to be normal and they were subjected to a treadmill test.
Results: Among the 100 participants 18 persons (18%) had positive ECG findings in treadmill test. A positive
association was found between the duration of diabetes and prevalence of positive treadmill test.

Conclusion: There is significant prevalence of silent CAD in diabetic patients and they tend to present with
advanced disease at presentation and have poorer prognosis compared to non diabetic population. Hence it is
necessary to screen early for silent CAD in diabetics to improve disease outcomes.
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Introduction
The prevalence of diabetes mellitus has increased
exponentially over the past two decades. The
International Diabetic Federation predicts that 629
million people would be affected by diabetes by
2045 [1]. The metabolic dysregulation associated
with diabetes causes secondary pathophysiological
changes in several organ systems. Cardiovascular
disease is a major complication and main cause of
morbidity and mortality in more than 50% of all
diabetic patients [2]. Cardiovascular risk factors like
hypertension, dyslipidemia and obesity are more
common in patients with diabetes. Moreover factors
in diabetes like increased oxidative stress, increased
coagulability, endothelial dysfunction have a direct
role in the pathogenesis of coronary artery disease
(CAD) [3]. These mechanisms that are unique to
diabetes contribute to the pathophysiology of
cardiac disease in addition to and independent of
other risk factors like hypertension and dyslipidemia
[4]. Individuals with diabetes have a higher risk of
atherosclerotic burden and lesser coronary artery
lumen diameter than a non diabetic patient. Angina
is the main symptom of ischemic cardiovascular
disease. However diabetic patients do not present
with typical anginal symptoms or may be even
asymptomatic and silent CAD disease is common
in diabetics [5]. Episodes of transient myocardial
ischemia may be silent, though ST,T changes may
be seen in ECG during treadmill tests. In high risk
diabetic patients, over the last years it has been
well recognized that silent CAD is not different
from symptomatic CAD with respect to prognosis
and adverse effects [6]. Our study was done to
demonstrate the prevalence of silent myocardial
ischemic changes in asymptomatic type 2 DM
patients with normal resting ECG by doing a stress
exercise test.

Methodology

This is a descriptive study done at Vinayaga Missions
Medical College, Salem with 100 type 2 diabetes
patients from both outpatient as well as inpatient
departments.

Type 2 diabetes patients with duration of diabetes
more than two years who did not have any
complaints related to cardiovascular disease were
included. Patients between ages of 30 to 70 years
were included.
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Patients with duration of diabetes less than 2
years and those with history of angina, myocardial
infarction, heart failure, arrhythmias were excluded.
Known cases of cardiomyopathy, previous coronary
artery bypass surgery and other chronic diseases
like chronic kidney disease, decompensated liver
disease were excluded. Patients with previous
cerebrovascular accident were also excluded.

A detailed history was taken regarding diabetes and
other symptoms followed by clinical examination.
Then the following investigations HbA1c, fasting and
postprandial blood sugar, serum creatinine, urine
examination were done. Patients were diagnosed to
be diabetic if the fasting plasma glucose >126mg/
dl or postprandial blood sugar >200 mg/dl [7]. In a
patient with classical symptoms of hyperglycaemia
a random blood plasma glucose >200mg/dl was
considered diagnostic. Patients were also clinically
tested for autonomic neuropathy using cardiac
autonomic reflex tests. Patients were then subjected
to echocardiogram and treadmill test. ECG was taken
for all the patients. The calculation and data analysis
were done by SPSS software version 21.0.

Results

Majority of the participants (33%) were in the age
group 51-60 years, followed by 29% in 41-50 years
and 19% in 31-40 years and 61-70 years. 55% of
our patients were males and 45% were females.
Among the study participants duration of diabetes
was more than 10 years in 14%, duration was 5-10
years in 50% and less than 5 years in 36%. 6% of the
patients were also found to be hypertensive while the
remaining 94% of the patients were normotensive.
Majority of the study participants (62%) were
obese, having a body mass index (BMI) >25, while
9% were overweight with BMI between 23-24.9
and 29% had normal BMI. 18% of the patients were
requiring insulin for glycemic control whereas the
remaining were on oral hypoglycemic drugs. 10%
of the patients had clinical evidence of autonomic
neuropathy. Among the 100 participants 18 persons
(18%) had positive ECG findings in treadmill
test (Table 1). Majority of the participants (62%)
were having uncontrolled diabetes with HbA1c
levels more than 7.5, while 38% were having the
diabetes under control. We analysed the association
between a positive treadmill test and duration of
diabetes using chi square test. 36% participants
had diabetes for short duration (< 5 years) and 64%
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had diabetes for longer duration (>5 years) (Table
2). Higher proportion of the patients with diabetes
mellitus (DM) having longer duration of the disease
tested positive than the ones with short duration
of diabetes and the association was found to be
statistically significant (p=0.015). We also analysed
the association between diabetes control status and
the TMT findings. Higher proportion of the patients
with uncontrolled DM status tested positive than the
ones with controlled diabetes and the association
was found to be statistically significant (p=0.009)
(Table 3). Among the 18 patients who tested positive
for treadmill test 10 patients had clinical findings of
autonomic neuropathy.
Table 1: Distribution of participants according to TMT
findings (N=100).
TMT

Frequency N=100

Percent (%)

Positive

18

18

Negative

82

82

Table 2: Association between the duration of diabetes and
TMT findings.
Duration

Short duration
(<5 years)
Long duration
(>5 years)
Total

TMT

Positive

Negative

2

34

18

82

16

48

P value

0.015

Table 3: Association between Diabetes control status and
TMT findings.
HbA1c

Controlled DM

Uncontrolled DM
Total

Discussion

TMT

Positive

Negative

2

36

18

82

16

46

P value

0.009

This study of prevalence of silent coronary artery
disease in asymptomatic type 2 diabetes mellitus
(T2DM) was conducted in Vinayaka Missions Medical
College, Salem in the period of January 2018 to
August 2020. Total of 100 patients who attended both
inpatient department and outpatient department
were included in this study and all underwent initial
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evaluation with history taking, detailed physical
examination and also routine investigations.

In our study, there is no obvious sex difference
observed in the prevalence of T2DM (55 males and
45 females). And this study resembles majority of
studies conducted elsewhere that show there is no
sex difference in the prevalence of T2DM.

None of our patients showed any cardiac
abnormality at rest (Resting ECG and 2D ECHO was
found to be within normal limits). They did not
have any cardiovascular symptoms either. TMT was
undertaken in all the 100 patients, out of whom 18
patients showed inducible ischemia without anginal
symptoms. This is similar to the findings of the study
in new-onset middle aged type 2 diabetic patients
to see the prevalence of silent myocardial ischemia
done [5]. In that study, 19 patients showed (17.1%)
inducible ischemia in treadmill test.
Majority of the patients in our study (81%) were
more than 40 years of age.
In this study, 36% patients had diabetes <5 years of
duration. 50% patients had diabetes of 5-10 year
duration and 14% patients had diabetes >10 years
of duration.

Among 18 patients who tested positive in treadmill
test, higher proportion of them had longer duration
of the disease of >5 yrs. The longer the duration of
diabetes, the increased chances of getting a positive
treadmill test. This reiterates the point that the
risk of coronary heart disease increases with the
duration of diabetes even after adjustment for age,
sex and other risk factors [8].
Among these 18 patients in our study (18%), those
showed inducible ischemia in exercise test, 17
patients (94.5%) were >50 years of age and remaining
one patient (5.5%) was <50 years which shows that
myocardial ischemia develops as age advances even
in the absence of classical and prominent symptoms
in diabetes.

All these 18 patients, who had exercise-inducible
ischemia in TMT showed ST depression of >1mm
without angina symptoms
Our study shows BMI of <25 in 38 patients (38%)
and >25 in 62 patients (62%). Body mass index is
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very strongly associated with diabetes and insulin
resistance [9]. Obesity which is actually a major risk
factor for developing diabetes is also a major risk
factor for coronary artery disease.

Among these 18 patients who showed positive
TMT, HbA1c value was more than 7.5 in 16 patients
(90%) and less than 7.5 in 2 patients (10%) which
clearly shows there is a positive association between
uncontrolled diabetes and increased cardiovascular
risk and also coincides with many studies which
shows positive correlation between myocardial
ischemia and elevated HbA1c.
In our study, autonomic neuropathy was detected in
10 out of 18 asymptomatic diabetics those showed
inducible ischemia on TMT. In diabetic patients,
autonomic neuropathy is responsible for absent
anginal pain during ischemic episodes. The presence
of cardiac autonomic neuropathy is a strong
predictor of mortality in diabetic patients [10]. In a
recent study to correlate the incidence of autonomic
neuropathy and silent myocardial ischemia in type 2
diabetic patients by “AU Alhayali J.MT” and “Alnuemi
A.A”, silent myocardial ischemia was detected in 12
(26.6%) diabetic patients in general. 8 (66.7%) of
them had autonomic neuropathy [11]. It shows us
the necessity of screening of diabetic patients with
autonomic neuropathy.

Angina occurring due to ischemia serves as a clinical
warning for patients developing obstructive CAD
[12]. However silent ischemia is more prevalent in
diabetics and diabetic patients with silent ischemia
are often asymptomatic and are diagnosed later with
progressed late stage of CAD. This would explain
the findings seen in some angiographic studies
where diabetic patients had more advanced CAD
even at the time of diagnosis [13, 14]. This is sadly
responsible for higher rates of CAD related mortality
and morbidity in diabetics.

Conclusion

18% (18 out of 100) of asymptomatic diabetics
showed positive test on TMT without symptoms of
angina though none of them had resting ECG changes
and 2D ECHO cardiac abnormalities. This high
prevalence of silent CAD in diabetics justifies the
need for early screening for CAD in diabetic patients.
Most of the treadmill positive diabetes patients
were having HbA1c of more than 7.5%. Statistically
4

significant association was found between the
duration of diabetes and prevalence of asymptomatic
CAD. We can infer that both duration of diabetes
as well as adequate glycemic control are vital
factors determining the severity of cardiovascular
complications. Considering the increased frequency
of CAD in diabetics, silent progression of the disease
and presence of advanced disease at presentation
and poorer prognosis of CAD in diabetics, it would
be justified to screen asymptomatic diabetic patients
for silent CAD.
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