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Abstract
Introduction:

Diabetes mellitus type 2 typically affects adults when the body doesn't produce enough insulin or grows resistant to it,
leading to several micro- and macrovascular. This study used an activity treadmill test to assess the severity of silent
myocardial ischemia, a significant macrovascular consequence, in a subset of asymptomatic diabetic outpatients.

Material and Methods:

The cross-sectional observational research was conducted from September 2022 to September 2023 at the Darbhanga
Medical College and Hospital in Laheriasarai, Bihar, India. The study comprised 250 asymptomatic type 2 diabetes mellitus
(DM) patients without clinical symptoms of coronary artery disease (CAD) and normal electrocardiograms. Patients with
heart failure, angina pectoris, previous myocardial ischemia (Ml), or any other chronic ailment were not eligible to
participate in the trial. A silent myocardial infarction was identified by CASE/T2100 sr number GE MAC using a treadmill
test (TMT) conducted following the Bruce protocol.

Results:

Silent M1 was present in 12.8% of diabetic individuals with positive TMT. Diabetes for more than 10 years (p=0.001), Age
(p=0.002), dyslipidemia (p=0.001), and having an HbAlc were all substantially associated with TMT favorable of more
than 10% (p=0.001). It was found that TMT-positive individuals had significantly higher levels of triglycerides, LDL
cholesterol, and total cholesterol than TMT-negative patients. Compared to TMT-negative patients, those who tested positive
for TMT had significantly lower HDL levels.

Conclusion:

Many people experienced asymptomatic coronary artery disease or silent myocardial infarctions when they had type 2
diabetes. Silent M1l was more common in diabetics who were overweight, dyslipidemic, older, and had increased HbA1C
levels. When it first started, TMT might be an easy, non-invasive way to identify this.

Recommendation:

We recommend that being physically active helps you manage your diabetes because it increases your body's sensitivity to
insulin, the hormone that permits your body's cells to use blood sugar for energy. In addition to lowering blood sugar levels
and heart disease risk, physical activity helps regulate both
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most people in developing countries are more prone to

Introduction

One metabolic disorder linked to diabetes mellitus (DM) is
hyperglycemia. The most common is type 2 diabetes, which
often affects adults and is caused by the body becoming
resistant to insulin or producing insufficient insulin, which
lowers blood glucose levels and enhances glucose
utilization. India is home to 69.2 million people. In 2015,
8.7% of people worldwide had diabetes, according to
W.H.O. [1]. Diabetes is a global epidemic. Unfortunately,

getting the disease rapidly [2].

Diabetes can cause both short-term and long-term problems.
Acute complications include hypoglycemia, hyperosmolar
hyperglycemic nonketotic coma, and diabetes ketoacidosis.
The two types of chronic issues are microvascular and
macrovascular [2]. Diabetes is the only cause of
microvascular complications such as retinopathy and
neuropathy. Peripheral artery disease (PAD), coronary heart
disease (CHD), and cerebrovascular illness are
macrovascular issues. These disorders are similar to those


https://sjhresearchafrica.org/index.php/public-html/$$$call$$$/grid/issues/future-issue-grid/edit-issue?issueId=26
mailto:dr.prashantkr@gmail.com

Page | 2

that more commonly affect diabetics but also affect non-
diabetics [3].

Asymptomatic coronary disease and Type 2 diabetes are
well-documented conditions. Conventional risks in persons
with type 2 diabetes who have cardiovascular disease (CVD)
include smoking, poor glycemic control, obesity,
dyslipidemia, and hypertension [3, 4]. Lipid abnormalities
are more common in T2D patients [4]. Insulin resistance is
linked to atherogenic dyslipidemia, also known as diabetic
dyslipidemia. Vitamin shortages, hyperhomocysteinemia,
erectile dysfunction, glucose variability, microalbuminuria,
hematologic factors, thrombogenic factors, postprandial
hyperglycemia, inflammation indicated by elevated C-
reactive protein, genetics, and epigenetics are additional
non-traditional risk factors for CVD in T2D patients [5].

It has been demonstrated that individuals with diabetes tend
to have silent ischemia more frequently than non-diabetic
individuals [6-8]. In type 2 diabetes, the cardiac flow reserve
will be diminished. Hyperglycemia primarily impairs
vascular function by increasing oxygen species (reactive)
generation produced by available endothelium. It is believed
that afferent sympathetic fibers are essential to the feeling of
angina. When there is autonomic dysfunction, they could
change [8].

Those who are diagnosed with diabetes mellitus, in addition
to any one of these risk factors, must also meet one or more
of the following requirements. (1) abnormal or recurrent
cardiovascular symptoms; (2) laying ECG suggesting a
myocardial infarct or ischemia; (3) peripheral or carotid
occlusive blood vessel disease; (4) sedentary lifestyle; (5)
age 35 to begin a vigorous exercise routine; and (5) a
combination of the following risk factors: smoking, blood
pressure of 140 over 90 mm Hg, micro- or
macroalbuminuria, delayed CAD in family history, total
cholesterol level of 240 mg/dL, LDL of 160 mg/dL, and
HDL of 35 mg/dL [9, 10].

Routine quarterly clinical examinations and resting ECGs
frequently miss coronary artery disease. Exercise
electrocardiograms (ECGs) remain the gold standard for
identifying individuals at risk of severe ischemia during
daily activities, as they identify most patients. There was
research to clarify the risk indicators that may aid in
forecasting the subset of diabetics susceptible to developing
asymptomatic CAD [11]; nonetheless, unreliable outcomes
have not been discovered [12]. One such diagnostic
treatment includes treadmill tests, whose prognostic and
diagnostic significance was widely explored [13]. Along
with food and medicine, exercise is essential to managing
diabetes [14]. Patients with diabetes are typically
encouraged to exercise indoors and outdoors and to use
fitness equipment like treadmills, similar to walking.
Notably, there are recommendations without evidence for
filtering asymptomatic diabetics for (CAD). The activity
treadmill test is one well-researched screening method.
Abnormal stress tests are standard even in diabetics without
CAD symptoms. Medical practitioners may be better able to
safeguard the use of treadmill testing on asymptomatic
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patients if they can identify cardiovascular risk factors and
classify their patients accordingly.

Aim of the Study

This study aims to examine the degree of silent myocardial
ischemia in a subgroup of asymptomatic DM outpatients
and to investigate the effectiveness of the exercise treadmill
test in type Il diabetes patients.

Materials & Methods

Study Setting

From September 2022 to September 2023, a cross-sectional
observational study was conducted at the Darbhanga
Medical College and Hospital in Laheriasarai, Bihar, India.

Study Population

People with asymptomatic type 2 Diabetes Mellitus, aged
40-60, made up the study cohort. exhibiting both genders
and lacking clinical symptoms of coronary artery disease,
average resting ECG attendance, and out-of-pocket
medication for diabetes.

Study size

A 95% confidence interval, a 10% tolerance for error, and

an anticipated 37% TMT positive rate among diabetics

without symptoms were used to calculate the sample size.

The sample size was determined using the following

formula for the estimate of a single sample proportion:
N=Zl1-al22 P (1 - P) E2

Inclusion Criteria:

We include 250 patients suffering from Diabetes mellitus in

this study.

Exclusion Criteria:

Individuals with an underlying medical condition such as
heart failure, angina pectoris, anemia, hypertension, renal
illness, ischemic ST-segment or T-wave abnormalities on
the ECG, completed LBBB, or chronic disease resulting
from liver disease, ESRD, or cancer was not allowed to
participate in the trial.

Data Collection:

A thorough history, a specific clinical examination, a resting
electrocardiogram, and all required tests (Renal function
test, Hbalc Complete blood count, FBS, Lipid profile,
Complete urine examination) were conducted on each
patient to establish eligibility. A similar standard process
was followed for all blood testing and sampling at the
center's central laboratory. Patients were instructed to report
to the hospital's clinics the following day following a 4- to
5-hour fast without consuming any calories for the treadmill
test.

Alcoholics and smokers were told not to consume any of
these substances on the morning of exploration. It was stated
that the situations had typical BMI as it varied from 18.5 to
22.9 kg/m? in the range Overweight if BMI was in the 23—
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24.9 range Ibs/m? and fat has a BMI ranging from 25 to 29.9
kg/m?. Abdominal obesity is defined as a man's waist of
more than 90 cm and a woman's circumference of more than
80 cm in the updated NCEP ATP Il guidelines of Asian
descent. Every research participant had a 15-meter sprint
test with identical settings and a consistent technique.

Statistical Analysis

The Chi-square test assessed categorical data reported as
percent and frequency. The independent sample t-test was
utilized with the continuous variables' mean and standard
deviation for analysis. P-values may be significant if they
are less than 0.05. The EPI INFOTM version 7.2.1.0, CDC,
Atlanta, GA, USA, 2017 statistics tool was there for all
analysis.

Ethical Consideration:

The study complies with the bioethics guidelines set forth
by the Indian Council of Medical Research. The study
proposal has been approved by the institutional ethical
committee of Darbhanga Medical College and Hospital in
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Bihar, India. Prior to the trial, each participant provided
written, informed consent.

Results

The required age of the diabetic patients was 48.89 + 6.1
years and the ratio of 1.72:1 in males to females. It was
discovered that 12.8% of diabetics had silent MI (positive
TMT). Patients between the ages of 50 and 60 years showed
considerably (p=0.002) higher rates of silent MI (TMT
positive) than those between the ages of 40 and 50 years
(5.8%). Patients with diabetes for more than ten years
(55.6%) showed higher TMT positivity than those with
diabetes for five to nine years (6.7%) and DM for less than
five years (4.3%).

Patients with dyslipidemia had a considerably greater
TMT-positive rate (50%) than those without the condition
(4%). Subjects with a HbAlc >10% (60%) had a greater
TMT positive rate than those with a HbAlc 7-10%
(10.1%) and <7%. Patients with high BMI, high waist
circumference, smoking, drinking, and sedentary lifestyles
had higher rates of silent MI. (Table 1)

Table 1- Factors linked to silent MI in individuals with diabetes

. TMT Negative
Variables N %
Age group 40 -50 years 130 94.2

50-60 years 88 78.6
Gender Female 94 85.5
Male 124 88.6
Socio-economic Lc_>wer 46 92
status Middle 160 85.1
Upper 12 100
Residence Rural 130 89.0
Urban 88 84.6
. . <5 years 90 95.7
Durauc;)r;ec;fr Slabetes 5- years 112 933
10-15 years 16 44.4
18597522'9 54 93.1
BMI (Kg/m?) 23 - 242.9 70 85.4
Kg/m
>25 Kg/m? 94 85.5
Waist circumference N°Tma' WC 86 92
Raised WC 172 86
Smoking history Smoker 20 76.9
Non-smoker 178 89.9
. . Alcoholic 38 76
Alcoholic habit Non-alcoholic 180 90
Physical activity Actlye 162 89
Inactive 56 82.4
Dyslipidemia Present 24 50
Absent 194 96
<7% 68 94.4
HBA1C 7 —-10% 142 89.9

> 10% 8 40

TMT positive Total P value
N % N
8 5.8 138
24 214 112 0.002 (S)
16 14,5 110
16 11.4 140 0.084
4 8 50
28 14.9 188 0.414
0 0 12
16 11.0 146
16 154 104 0.647
4 43 94
8 6.7 120 <0.001 (S)
20 55.6 36
4 6.9 58
12 14.6 82 0.555
16 145 110
4 8 50
28 14 200 0.639
6 23.1 26
20 10.1 198 0.152
12 24 50
20 10 200 0.124
20 11 182
12 17.6 68 0.490
24 50 48
8 4 202 <0.001 (S)
4 5.6 72
16 10.1 158 <0.001 (S)
12 60 20
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When comparing TMT-positive individuals to TMT-
negative patients, it was discovered that the former had
considerably higher levels of total cholesterol, LDL, and
triglycerides. TMT-positive individuals had considerably
lower HDL levels than TMT-negative patients. TMT-
positive subjects had a substantially higher mean HbAlc
(10.19%) than TMT-negative subjects (7.74%).

Discussion

The current study aimed to investigate TMT positive in
diabetic patients without signs of CAD with a normal ECG
report. 125 people of average resting ECG readings who had
diabetes mellitus were included in the study, which used a
treadmill test. Many diabetic participants in this study, with
an average age of 48.89 £ 6.1 years, were between 45 and
49. Most patients were between the ages of 35 and 44,
according to Deb et al. [16]. The average age was
determined to be 46.20 + 12.20 years by Daphale et al. [17].
According to previous research by Ditchburn et al. [18], Deb
et al. [16], and Joshi et al. [19], men made up the majority
of study participants.

In line with the findings of Swaminathan and Gayathri, most
diabetic patients have had chronic diabetes for five to nine
years. After testing positive for TMT, 12.8% of diabetic
individuals without symptoms who underwent treadmill
tests developed silent M1 [20].

TMT-positive patients had a higher mean HbAlc (10.19%)
than TMT-negative patients (7.74%). It was determined that
the mean HbAlc difference was statistically significant.
TMT positivity was shown to be statistically significant
about HbAlc, with participants with HbAlc >10% (60%)
showing higher TMT positivity than subjects with HbAlc 7
— 10% (10.1%) and HbAlc <7% (5.6%). Studies of
Swaminathan and Gayathri [20], and Lavekar [21] noted
similar results.

In the current study, TMT positive was found in individuals
who had been diagnosed with diabetes for more than ten
years (55.6%), compared to those who had the disease for
five to nine years (6.7%) and DM less than five years
(4.3%). The statistical significance of this outcome was
established. Both Agarwal et al. [12] and Deb et al. [16]
reported similar findings. Most patients with TMT positivity
have been diagnosed with diabetes for more than 10 years,
according to the findings of numerous studies conducted by
Joshi et al. [19] and Swaminathan and Gayathri [20].

Conclusion

Most people have asymptomatic CAD or a silent myocardial
infarction with type 2 diabetes mellitus. Silent MI was more
common in diabetics who were older, had high BMls, were
obese in the abdomen, had dyslipidemia, had uncontrolled
blood sugar, smoked, or were drinkers. An easy-to-use, non-
invasive, and reasonably priced method is the exercise stress
test or TMT to detect silent MI or asymptomatic CAD early
on. Early screening of these patients is made possible by
identifying the related factors to prevent any imminent
cardiovascular events.
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Limitation: One of the study's limitations is the tiny sample
size that was used. It is not possible to generalize this study's
conclusions to a larger sample size. Moreover, the results of
this study are limited by the absence of a comparison group.

Recommendation:

We recommend that being physically active helps you
manage your diabetes because it increases your body's
sensitivity to insulin, the hormone that permits your body's
cells to use blood sugar for energy. In addition to lowering
blood sugar levels and heart disease risk, physical activity
helps regulate both.
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