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Impact of Type 2 Diabetes Mellitus on the Severity of Coronary
Artery Disease: Insights from Angiographic Assessment

DEVELOPMENT REVIEW

Aurang Zeb * Hadi Yousaf Saeed ® Sher Wali Khan ©

Inam-u-llah ¢ Madeeha Jadoon ©

Abstract: Diabetic people, especially those with diabetes (type z), have a two- to three-fold greater chance of
developing coronary artery disease (CAD) compared to non-diabetics. By assessing the angiograms of
diabetic as well as non-diabetic individuals, the current study sought to determine the impact of diabetes
mellitus (DM) on the degree and intensity of CAD. This cross-sectional study included 138 male patients out
of 1246 patients who underwent coronary angiography tor suspected CAD. Type 2 diabetes had been
diagnosed in 78 of these patients. ftourteen diabetic patients were not found to have CAD. Sixty-four (46.37%)
of the diabetic patients and sixty (43.4;7%) of the non-diabetic patients were found to have CAD and were
then examined in the current investigation. Type-z diabetes demonstrated significantly greater hypertension
and age disparities than non-diabetics. Diabetes patients had an increased prevalence of multi-lesion,
multivessel, extensive, and relatively small vessel disease than people without diabetes. The left circumflex
artery was indeed the coronary artery that was typically frequently affected in diabetes individuals. People
who have diabetes (n = 41; 64.;7%) had substantially (P = o.0z) greater rates of triple vessel involvement. The
structure of the coronary arteries is significantly impacted by diabetes type 2z which is also linked to

hypertension, age, and an increased risk of multivessel and severe CAD.
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Introduction

Globally, cardiovascular diseases (CVDs) continue
to be the leading cause of mortality, contributing
to about 10% of the worldwide illness and 30% of

world death. Globally death rates from coronary
heart (CHDs)and  CVDs
correspondingly 29.3% and 13.1% in 2005. In

diseases were

Pakistan, coronary artery disecase (CAD) is
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currently the main cause of mortality, and its
that of the

industrialized nations. Worldwide, a variety of risk

incidence is comparable to
factors, including diabetes mellitus (DM), are
related to a higher frequency and death from
CHDs (Mendis et al., zoir; WHO. 2002; WHO.
2008; WHO. 2007). DM is, after cardiovascular
illnesses, the second most prevalent reason for

non-communicable disorder death globally.
Specifically, in type 2 diabetes where
atherosclerosis is frequent, diabetes has a

probability of developing CAD that is 2-3 times
greater than that of non-diabetic individuals. After
the findings of Seegen J. Der, which highlighted the
greater prevalence and death of CAD among
diabetes patients, a relationship involving DM and
CHDs was discovered in 1870 (WHO. 2005;
Nathan et al., 1997; Hegde et al., 2014).

Diabetes-related cardiac activity often takes
the form of CAD, with cardiac autonomic
diabetic
frequently. In

neuropathy  and cardiomyopathy

and

angiographic-based research, a link between more

occurring  less autopsy
severe CAD and DM has already been noted using
with
multiple slices (Ross, 1996; Erling et al., 1998).
Diabetic individuals have both a higher prevalence

coronary  computational — angiography

and a much more serious condition of coronary
Diabetes
penetration rate of CAD ranging from 9.5% to
55%. The fact that diabetic individuals with CAD
had increased Gensini scores during angiography

atherosclerosis. patients have a

is also widely established. More people with
diabetes (95%) exhibited aberrant Gensini scores
when diabetes participants are examined. Very few
studies have been conducted in Pakistan regarding
the CAD and angiographic characteristics of
patients with CAD (Falk, 19q1; Nathan et al., 1997;
Thripaty, 2001; Rlos, n.d). By assessing the
angiograms of diabetic as well as non-diabetic
individuals, the current study sought to determine
the impact of DM on the degree and intensity of
CAD.

Material and Methods

This study included a total of 138 male patients out
of 1246 patients who underwent coronary
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angiography for suspected CAD between April
2021 and March 2022 at Hayatabad Medical
Complex, Peshawar, and Saidu Teaching Hospital,
Swat in Pakistan. Among these patients, 78 were
diagnosed with type 2 diabetes. Fourteen diabetic
patients were found to be free of CAD.
Subsequently, 64 (46.37%) diabetic patients and 60
(43.47%) non-diabetic patients with CAD were
included in the current investigation.

Inclusion and Exclusion Criteria

The study included male patients who underwent
suspected CAD.
Patients with type 2 diabetes were included, while

coronary angiography for

those with type 1 diabetes, valvular heart discase,
left ventricular hypertrophy, congestive heart
failure, and cardiomyopathy were excluded.

Angiography Procedure

(CAG) and left

ventriculography were performed using Judkin's

Coronary  angiography
method through a femoral route and a customized
Seldinger method with nonionic dyes. Standard
images from multiple angles were captured for
examination. The severity and extent of coronary
artery disease were visually assessed through
comprehensive CAG evaluation. Lesion structural
parameters were examined according to hospital
policy. A positive CAG was recorded when
coronary artery stenosis reached 50% or higher,
while a negative CAG indicated stenosis below
50%.

Statistical Analysis

After data collection, a statistical analysis was
conducted to determine the relevance of the
findings. Parametric and non-parametric results
were reported as percentages (%) and means,
respectively. Pearson's chi-square test, unpaired
Student's t-test, and z-test were employed to
assess the significance of differences between the
two groups. A p-value of o0.05 or less was
considered statistically significant.

Ethical Statement

The research study was approved by the research
ethics committee of both institutes conducting the
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study. Prior to participating in the trial, each
patient provided written informed consent.

Results

The research participants' ages ranged from 27 to
SD of 57.52
years. The difference in average age between

75 years, with a mean age 10.2
diabetes patients and non-diabetics (58.3 8.19
years vs. 50.12 12.18 years) was statistically
significant (P = o.o12). The research sample's
average BMI and waist measurements were 29.11

6.2 and 10489  11.87 cm, respectively.

Table 1

Moreover, diabetic individuals had considerably
more hypertension (70.31%) than non-diabetics
(58.33%). There were no significant connections
between several sociodemographic factors.
Diabetes patients had a greater incidence of
extensive, multisession, multivessel, and smaller-
vessel illnesses than people without diabetes
(Table 1). Diabetes patients were more inclined to
have triple vascular involvement (n = 41; 64.7%),
while non-diabetics were more likely to have
single as well as double artery involvement (n =13,

21.65%, and n = 19, 31.68%) correspondingly (table
2).

Diabetes and Specific Socio-demographic traits along with other Epidemiological factors are Associated

Non-Diabetics

Diabetics

Components = % @ 9% P value
Age (Meanage SD =357.52 10.2)

Below 50 21 35.0 6 9.37

50-60 13 21.66 23 3593

61-70 16 20.67 26 40.62 o018
Above 70 10 16.67 9 14.08

Body Mass Index (BMI) (Mean BMI  SD = 29.11 6.12)

<18 o) 0.0 o 0.0

18 - 23 11 18.33 6 9.37 0120
24 - 29 19 31.67 25 39.06

Above 30 30 50.0 33 51.57

Waist circumference (Mean SD =104.89 11.87)

Normal 15 25.0 12 18.75

High 45 75.0 52 81.25 0378
Smoking

No 8 13.33 4 6.25 o8
Yes 52 86.67 60 93.75 '
Alcohol

No 51 85.0 61 95.32

Yes 9 15.0 3 4.68 0008
Family history of CAD

No 46 76.67 52 81.25 0872
Yes 14 23.33 12 18.75

Hypertension

No 25 41.67 19 29.69 o026
Yes 35 5833 45 7031

Multivessel disease 22 36.67 38 59.37 <0.05
Multilesion disease 29 48.33 44 68.75 <0.05
Extensive disease 1.6 33 51.560 <0.05

Global Drug Design & Development Review (GDDDR)
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C . Non-Diabetics Diabetics P value
v
omponen @ % @ %
Smaller vessel disease 23 38.33 58 90.62 <0.05
Table 2
Those with and without Diabetes have different numbers of Coronary Arteries Affected
Non Diabetic Diabetic P value
Vessels (n) No % No %
No 4 6.67 2 3.12
Single 13 21.05 8 12.5 00n
Double 19 31.68 13 20.31 ’
Triple 24 40.0 41 64.07

More diabetic patients than non-diabetic patients
had left main and left circumflex coronary artery
disease. The left circumflex artery (LCX), left
descending artery (LAD), right coronary arteries
(RCA), and left major (LM) coronary arteries were
the most often affected coronary arteries in

Figure 1

diabetes individuals. Nevertheless, among non-
diabetic individuals, the left descending artery
(LAD), the left circumflex artery (LXC), the right
coronary arteries (RCA), and the left major
(LM) coronary arteries were the most often
damaged coronary arteries (Figure 1).

Comparison of diabetic patients and nondiabetic patients circumflex coronary artery discase
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Discussion

There is a global epidemic of DM. Both in wealthy
and emerging nations, it is becoming more and
more common. The principal reason for death and
morbidity among diabetes people, CHD is
extremely common. It is generally known that
people with diabetes have more aggressive
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coronary artery lesions at angiography, which is a
critical risk factor for the frequency of CAD (Parvin
et al, 2015; Srinidhi et al., 2014). This research
examined people with diabetes with individuals
did not have diabetes
numerous risk variables, clinical profiles, and
angiographic patterns.

who and examined
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This study found that the mean age of
diabetes was substantially greater than that of non-
diabetics. This result is comparable to those that
were recorded in Gaza Palestine (2010 and
2013), Bangladesh (2009), Brazil (1993 and 2001),
India (2014), and Albania (2012 and 2014) (Sousa et
al., 20006; Jamee et al., 2015; Zera et al., 2o15;
Parvin et al.,, 2015; Mohammad, 2014). Further
studies conducted in Nablus, Palestine (2009),
Milan, Italy (2007 and 2008) Nepal (2011 and
2013), and Baghdad,

appreciable age differences (Andreini et al., 2010;

Irag (2009) found no

Dubey et al., 2014; Kadhim, 2013; Hadamitzky et
al., 2010). Diabetes and hypertension were highly
correlated. This result is consistent with research
conducted in Bangladesh (2009) and Germany
(2010) (Wu & Wang, 2002). In comparison to non-

diabetic individuals, diabetes patients showed
higher rates of multivessel disease (59.37% against
36.67%), multilesion disease (68.75% compared
48.33%), severe disease (51.56% against 11.67%),
and small vessel disease (90.62% compared
38.33%). This discovery is comparable to that
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which Wang described (2002) (Mahalle et al., 2014).

This study found a larger percentage of triple
coronary arteries involved in diabetic individuals,
which is consistent with reports from Pakistan,
India, and Baghdad between 2008 and 2009
(Hussein, zorr; Ahmed et al., 2o1s; Krul et al,

2014). This study found a substantial correlation
between diabetes patients and critical lesions in
the LCX, which is consistent with findings from
studies by Sidhu et al., (2019).

Conclusion

The
significantly impacted by type 2 diabetes, which is

structure of the coronary arteries is
also linked related age, hypertension, and a greater
prevalence of multivessel and severe CAD than in
patients without diabetes. In this study, individuals
with diabetes showed a greater prevalence of triple
CAD and significant lesions in the LCX artery.
These results could be helpful in the future
expansion of treatment approaches.

Global Drug Design & Development Review (GDDDR)
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