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accordance with the World Health Organization, India
has one-fifth of these deaths. Global Burden of Disease
study found that age-standardized CVD death rate in India
(272/100,000 population) is much higher than the global
average (235/100,000 population). This is due to the fact
that Indian people suffer from CVDs 10 years earlier
than people in other parts of the world.” Surprisingly,
most people with risk factors for coronary artery disease
(CAD) were unaware of their health condition. From
epidemiological perspective, a “risk factor” is a feature
of an individual or population that is present early in the
life and is associated with increased risk of developing
a disease in the future. Common risk factors for CVD
are hypertension (HTN), diabetes mellitus, smoking,
dyslipidemia, obesity, and physical inactivity.’

In 1956 A.D., Bruce reported a stress test using a treadmill
and in 1957 A.D,, he used a computer to analyze the
exercise stress testing. Stress testing is a simple, reliable,
and excellent non-invasive method for diagnosing CAD
in asymptomatic patients and predicting future coronary
events, especially in those with coronary risk factors. The
marks for ST-segment deviation and degree of angina are
connected with a straight edge.*

When coronary angiography is performed, it allows for
visualization of the coronary anatomy under fluoroscopy.
This is facilitated by direct injection of contrast media
into the epicardial coronary arteries through a catheter
advanced from a peripheral artery to the aortic root and
into the coronary ostia.”

In 1928, Frossmann advanced a catheter through an
antecubital vein into his own right atrium to accomplish
the first human cardiac catheterization. He also obtained
roentgenograms to record the procedure.’

Aims and objectives

The aims of this study were as follows:

1. Comparison among different coronary risk factors,
that is, dyslipidemia, Type 2 diabetes mellitus, HTN,
and obesity

2. Magnitude of CAD among the asymptomatic patients
having coronary risk factors

3. Early detection of ischemic heart disease by stress
treadmill test (TMT) among the patients having
coronary risk factors.

MATERIALS AND METHODS

This prospective and observational study was conducted
between October 2018 and June 2021 in South Heart
Clinic and Diagnostic Centre located in south Kolkata in
collaboration with AMRI Hospital, Kolkata. Institutional
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Ethical Committee clearance was obtained and prior
consent was taken from the patients before the study.

In this study, 170 individuals with coronary risk factors
(i.e., dyslipidemia, diabetes mellitus, HTN, and obesity)
for more than 6 months were studied for existence of the
CAD, by subjecting them to stress TMT and followed by
coronary artery angiography of the TMT-positive patients.

Inclusion criteria for case selection

The following criteria were included in the study:

1. Both male and female in the age group of 18—60 years

2. Individuals with any one of the coronary risk factors,
that is,

e Previously diagnosed dyslipidemia
(Cholesterol>200, Triglyceride>150, HDL-C<55,
LDIL-C>150, VLDL-C>30) and on medication
for more than 6 months

e Previously diagnosed diabetes mellitus and on
medication for more than 6 months

e  Previously diagnosed HTN and on medication for
more than 6 months

®  Obesity with body mass index (BMI) =30 kg/m?
persisting for more than 6 months.

3. Individual must not be a proven case of coronary artery
disease

Exclusion criteria for case selection

The following criteria were excluded from the study:

1. Diagnosed patient of ischemic heart disease

2. Past history or present history of any severe general
medical condition or orthopedic conditions which
interfere with the patient’s ability to exercise.

Patients were selected as per inclusion and exclusion ctitetia
from South Heart Clinic and Diagnostic Centre in Kolkata from
October 2018 to June 2021 duration. After taking a detailed
clinical history and physical examination, the individuals were
performed TMT as per Bruce protocol by standard treadmill
machine (NASAN) with NASAN (C) ST-Win standard BL
0.91 software. Maximum target heart rate (THR) can be
calculated by 220-Age of the person. The TMT consists of
seven stages each of 3 min duration followed by 8 min period
of post-exercise observation. In sub-maximal TMT, THR
reached as 90% of the predicted maximal heatt rate.”

Selective coronary angiography was performed on the
TMT-positive patients with the standard Judkins approach
at AMRI Hospital, Kolkata. Significant CAD was defined
as the presence of >50% luminal diameter narrowing
of one or more major epicardial arteries or its major
branches. A “diffuse disease” was defined by the presence
of significant stenosis in >2 coronary vessels with stenosis
in >2 segments of each vessel.
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Statistical analysis

Allinformation taken from the study subjects were checked
for consistency and completeness and entered into MS
Excel spreadsheet. Data were organized and presented
using the principles of descriptive statistics. Analysis was
done using statistics that is a statistical software suite
version 22 software. For analytical statistics, binary logistic
regression was applied to get the association between
various risk factors with the outcomes of the investigative
procedures and diagnosis.

RESULTS

Out of randomly selected 170 patients, 153 patients were
male and 17 patients were female. Among all these patients,
42 patients were suffering from dyslipidemia, 44 patients
were suffering from Type 2 diabetes, 45 patients were
suffering from HTN, and 39 patients were obese. All
170 patients went through TMT. Out of 170 patients,
53 patients (Dyslipidemia-14, HTN -19, Diabetes-9, and
Obesity-11) became TMT-positive who went through
coronary angiography, and out of these 53 patients,
37 patients (Dyslipidemia-10, HTN -15, Diabetes-06, and
Obesity-0) were found to have significant CAD.

All 170 patients with coronary risk factors performed
TMT. Out of those patients, 53 were found to be TMT-
positive. Binary regression analysis showed among all the
selected risk factors, dyslipidemia (P<0.05; odds ratio
[OR]-2.104), and HTN (P<0.05; OR-2.159) were found
to be significantly associated with the positive outcome of
TMT. Other risk factors such as Type 2 diabetes mellitus
(T2DM) and obesity were not statistically significantly
associated with TMT-positivity but OR is more than 1 for
both the risk factors (Table 1).

All 53 TMT-positive patients were selected for CAG. Out
of those patients, 37 were found to be suffering from
CAD. Binary regression analysis showed among all the
selected risk factors, dyslipidemia (P<0.05; OR-1.964) and
HTN (P<0.05; OR-2.125) were found to be significantly
associated with the positive outcome of CAG. Other risk
factors such as T2DM and obesity were not statistically
significantly associated with causation of CAD but OR is
more than 1 for both the risk factors (Table 2).

DISCUSSION

One of the most crucial methods for prompt intervention
and mortality prevention is accurate screening and diagnosis
of THD. Many facilities use TMT and/or myocardial
perfusion imaging (MPI) scans for screening before moving
on to CAG, the gold standard for the diagnosis of CAD.®
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S. No. Risk factors Odds ratio P-value
1. Dyslipidemia 2.104 0.045
2. Type 2 DM 1.482 0.368
3. Hypertension 2.159 0.043
4. Obesity 1.006 0.972

DM: Diabetes mellitus

S. No. Risk factors Odds ratio P-value
1. Dyslipidemia 1.964 0.022
2. Type 2 DM 1.416 0.414
3. Hypertension 2.125 0.045
4. Obesity 1.398 0.864

Type 2 DM: Type 2 diabetes mellitus

In our study, 170 patients with different coronary risk
factors performed TMT. Out of those patients, 53 were
found to be TMT-positive. Among all the selected risk
factors, dyslipidemia (P<0.05; OR-2.104) and HTN
(P<0.05; OR-2.159) were found to be significantly
associated with the positive outcome of TMT. Other risk
factors such as T2DM and high BMI were not statistically
significantly associated with TMT positivity but OR is more
than 1 for both the risk factors.

Although TMT has a rather low sensitivity and specificity,
while being a cost-effective, conveniently accessible, and
generally applicable technique for the early identification
of CAD. Although TMT has got few potholes like female
patients frequently have false-positive TMT. In 50% of
female patients, anemia, ST abnormalities, and T-wave
inversion in leads V2-V4 are the most frequent causes,
largely due to anemia.®

Accurate screening and diagnosis of IHD is one of the
most important mechanisms of timely intervention and
prevention of mortality. TMT and/or MPI scans are used
in many centers for screening to be followed up with CAG,
which is used as a gold standard for the diagnosis of CAD.®
Therefore, we wanted to study the coronary angiography of
the TMT-positive patients to confirm the presence of CAD.

In our study, all 53 TMT-positive patients were selected for
CAG. Out of those patients, 37 were found to be suffering
from significant CAD. Among all the selected risk factors,
like TMT here, dyslipidemia (P<0.05; OR-1.964) and
HTN (P<0.05; OR-2.125) were found to be significantly
associated with the positive outcome of CAG. Other risk
factors such as T2DM and high BMI were not statistically
significantly associated with causation of CAD but OR is
morte than 1 for both risk factors.
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According to the Framingham study from 1984, the onset
of CAD may be influenced by a rise in the ratio of total to
high-density lipoprotein cholesterol, HTN, smoking, being
overweight or diabetic, not exercising enough, stress, and
other factors.”!"

CAD, which affects 70-80% of diabetic people, is a
significant cause of death (CAD)."" CAD progresses over
time in diabetic individuals, generally goes untreated, and
ends up becoming the tip of a clinical iceberg. DM is an
independent risk factor for coronary heart disease that is
also controllable. Compared to non-diabetics, the mortality
from cardiac disorders is doubled for diabetic males and
quadrupled for diabetes women."

Limitations of the study

Although in our study, we were not able to perform coronary
angiography for all the selected patients because it was
not technically feasible to perform an invasive procedure
like CAG to the TMT-negative patients. The association
between diabetes mellitus or high BMI and CAG might
have been significant if all the study population performed
CAG or the sample size was larger than what we selected.

CONCLUSION

The following conclusions were derived from our study:

e Dyslipidemia and HTN were found to be significantly
associated with the TMT positivity as well as significant
CAD. Other risk factors such as T2DM and obesity
were not statistically significant, though OR was more
than 1 for both these risk factors

e Magnitude of significant CAD among the asymptomatic
patients with coronary risk factors is 21.76%

e Patients with long-term coronary risk factors (HTN,
Dyslipidemia, T2DM, and Obesity) can undergo stress
TMT and followed by coronary angiography if TMT
is positive for eatly detection of CAD.
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