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ABSTRACT

Introduction: Cardiovascular disease is the most com-
mon cause of morbidity and mortality in patients with dia-
betes mellitus, and acute coronary syndrome is more fre-
quent and severe in patients with diabetes. Objectives: This
study aimed to compare the angiographic characteristics of
diabetic and non-diabetic patients with acute coronary syn-
drome to gain better insight into the severity of coronary
artery disease and comorbidities in both groups. Meth-
ods: This retrospective study at the Aster CMI Hospital, Ban-
galore, included adults (>18 years) with ACS who under-
went coronary angiography. Patients were divided into dia-
betic and non-diabetic cohorts (68 each) and matched for
age, sex, and key comorbidities, excluding those with pre-
existing cardiac conditions. Data on demographics, comor-
bidities, RBS, clinical presentation, and in-hospital outcomes
were collected. Coronary lesions were classified as SVD,
DVD, TVD, or diffuse, with >50% stenosis considered to
be significant. Statistical analyses were performed using
Student’s t-test and multivariable logistic regression, with
P<0.05 deemed significant. Results: The diabetic popula-
tion had a higher prevalence of comorbidities (P < 0.01),
hypertension, chronic kidney disease, and malignancy. CAG
positivity (>50% stenosis) was found in 82.4% of patients
with diabetes and 69.1% of patients without diabetes (P =
0.11). The average blood sugar level was higher in diabetics
with positive CAG results, but the difference was not statis-
tically significant. Double-vessel disease was the most com-
mon disease in both the groups, with no significant differ-
ence between them. Conclusion: Patients with Diabetic ACS
exhibit a higher comorbidity burden and trends toward more

extensive coronary disease. Vigilant diagnostic evaluation,
early screening, and individualised management are crucial,
particularly given the risk of atypical presentation. Larger
prospective multicentre studies including biomarkers, such
as HbAlc, are warranted to clarify the impact of diabetes on
CAD severity.

KEYWORDS: Acute Coronary Syndrome, Coronary Angiogra-
phy, Diabetes Mellitus

INTRODUCTION

Cardiovascular disease continues to be the most com-
mon cause of morbidity and mortality in patients with
type 2 diabetes mellitus (T2DM).™ Acute coronary syn-
drome (ACS), including unstable angina, non-ST-elevation
myocardial infarction (NSTEMI), and ST-elevation myocar-
dial infarction (STEMI), is significantly more common among
diabetic patients who tend to have more severe and
widespread coronary artery disease (CAD).[%3! Diabetes
causes atherosclerosis through several mechanisms includ-
ing endothelial dysfunction, chronic inflammation, insulin
resistance, and lipid derangement. 3! These pathophysio-
logical processes cause an increase in the burden of multi-
vessel and diffuse coronary disease in diabetic patients com-
pared to non-diabetic patients.

A compelling body of evidence indicates that diabetic
patients with ACS have a less favourable clinical trajectory,
exhibiting elevated rates of recurrent myocardial infarction,
heart failure, and mortality irrespective of the chosen revas-
cularization approach. %71 Moreover, diabetic patients
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often present with atypical or silent forms of ACS, making
early diagnosis and timely intervention challenging. (& !

Coronary angiography(CAG) is still the reference standard
for diagnosing and evaluating the severity of CAD and plays
an important role in directing revascularization decisions in
ACS. 101 While the broader literature extensively documents
the increased risk and adverse outcomes associated with
CAD in diabetic patients, there is a relative paucity of data
specifically comparing the detailed angiographic profiles of
diabetic and non-diabetic patients presenting with ACS, par-
ticularly in diverse regional settings. A study analysing 621
ACS patients in a low socioeconomic cohort in Bengaluru
found an in-hospital mortality rate of 3.2%, with 62% hav-
ing STEMI and 38% having Non-ST Elevation Acute Coro-
nary Syndrome (NSTE-ACS). Morbidity linked to risk fac-
tors like hypertension (39%) and diabetes (37.2%), indicat-
ing a substantial burden of coronary artery disease in the
region. 111 Outside Bangalore, other districts, such as Has-
san and Mysuru, have had alarming increases in cardiac-
related deaths, especially in the young and middle-aged
groups. These regional trends are primarily due to lifestyle
changes, such as increased stress, physical inactivity, smok-
ing, unhealthy diets, and traditional risk factors, such as dia-
betes and hypertension, rather than external triggers, such
as COVID-19 vaccination. This evolving epidemiology justi-
fies the need for region-specific studies evaluating coronary
angiographic differences in patients with ACS, with and with-
out diabetes, as diabetes is a well-established risk factor that
affects coronary artery involvement, lesion complexity, and
patient outcomes.

Furthermore, nationwide studies indicate significant het-
erogeneity in CAD prevalence and risk factors across India,
with urban centers like Bangalore exhibiting higher rates of
diabetes and hypertension compared to rural areas. 2 This
rationale supports the study of Bangalore and the surround-
ing Karnataka regions, where these metabolic comorbidi-
ties significantly affected ACS morphology and management.
Adding to this, regional lifestyle and healthcare accessibility
factors in South India e.g., dietary habits, cultural practices,
and medication adherence may influence the presentation
and angiographic features of CAD in diabetic patients. [*3-14]
Examining angiographic differences between diabetic and
non-diabetic patients with ACS in this population is clinically
relevant and can guide specific treatment strategies.

Therefore, this study aimed to compare the clinical and
angiographic characteristics of type 2 diabetic and non-
diabetic patients with ACS, potentially paving the way for
personalised and effective management strategies.

MATERIALS AND METHODS

This retrospective hospital-based study was conducted
between January 2022 and December 2023 at the Aster CMI
Hospital, Bangalore. Patients of both sexes aged >18 years
who were diagnosed with acute coronary syndrome (ACS)
and underwent coronary angiography (CAG) were identified
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from the hospital records. Two groups, diabetic and non-
diabetic patients, were formed and matched by age and sex
to minimise confounding factors. Patients with hypertrophic
or dilated cardiomyopathy, congenital heart disease, or any
known pre-existing cardiac conditions were excluded. The
sample size was calculated based on data from Girdhar et
al. Using the formula for comparing two proportions with
an assumed effect size of 0.2533, significance level (alpha)
of 0.05, and power of 90% (beta = 0.10), the standard value
(C) was determined to be 10.51.

p1 (1 —p1) + p2(1 — p2) L O

Sample Size (n) = 51— p2)’

This calculation resulted in a required sample size of 68
patients per group, for a total of 136 patients (68 diabetic
and 68 non-diabetic). The confidence interval was set at
95%. 151 While the two groups were comparable in age and
sex distribution, other comorbidities such as hypertension
and CKD showed baseline differences. To create compara-
ble cohorts, patients were broadly matched for age and sex
distribution, which allowed for a fair comparison of coro-
nary angiographic features between the diabetic and non-
diabetic groups. However, as strict one-to-one matching
for all comorbidities was not feasible in this retrospective
design, potential confounding factors, such as hypertension
and CKD, were addressed analytically using multivariable
logistic regression and subgroup analyses. A sample of 136
patients (68 per group) provided sufficient power (90%) to
detect meaningful differences in coronary angiographic fea-
tures between diabetic and non-diabetic ACS patients, con-
sidering the effect size typically found in clinical studies.
Ethical clearance was obtained from the Institutional Ethics
Committee before data collection. Patient confidentiality
was maintained throughout the study period. Appropri-
ate clinical information, such as demographic data; comor-
bidities, such as hypertension, hypothyroidism, chronic kid-
ney disease (CKD), hepatic failure, and malignancy; ran-
dom blood sugar (RBS) on admission; clinical presentation;
and in-hospital outcomes, were retrieved from patient case
files and electronic medical records. Comorbidities were
defined using standard clinical criteria. CKD was identified
per KDIGO 2012 guidelines as eGFR <60 mL/min/1.73 m? for
>3 months or kidney damage (e.g., proteinuria). [*%! Hepatic
failure was defined by bilirubin >2 mg/dL, INR >1.5, and signs
of encephalopathy. 718 Hypothyroidism was diagnosed
based on elevated TSH levels with or without low free T4
levels. Malignancy included active or previously diagnosed
cancer within five years, and coronary angiograms were
assessed by interventional cardiologists. Stenosis >50% was
considered significant as per American College of Cardiolo-
gy/American Heart Association (ACC/AHA) revascularization
guidelines. % Disease extent was classified as single-vessel
disease (SVD), double-vessel disease (DVD), triple-vessel dis-
ease (TVD), or diffuse lesions according to the degree of
coronary artery involvement. Data were summarised in
Excel and analysed with SPSS version 20 using Student’s t-
test for continuous variables between the two groups, and a
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p-value <0.05 was considered statistically significant.

RESULTS

The age-wise distribution of the patients revealed that in
the diabetic group (n = 68), there were two patients (2.9%)
in the age group 21-30 years, two patients (2.9%) in the
age group 31-40 years, five patients (7.4%) in the age group
41-50 years, eighteen patients (26.5%) in the age group 51-
60 years, twenty-six patients (38.2%) in the age group 61-
70 years, and fifteen patients (22.1%) in the age group >
70 years. In the non-diabetic population (n = 68), there
were three patients (4.4%) in the age group 31-40 years,
four patients (5.9%) in the age group 41-50 years, twelve
patients (17.6%) in the age group 51-60 years, twenty-two
patients (32.4%) in the age group 61-70 years, and twenty-
seven patients (39.7%) in the age group >70 years. The mean
age of diabetic patients was 63.25 + 12.41 years and that of
non-diabetic patients was 62.78 4+ 10.88 years. There was
no significant difference in sex distribution between the two
groups. Among 68 patients (n = 68), 42 (61.8%) were male
and 26 (38.2%) females. Similarly, among the non-diabetic
patients (n = 68), 37 (54.4%) were male and 31 (45.6%) were
female.

Patients in the diabetic group had a higher rate of comor-
bid conditions, with hypertension, CKD, hepatic failure,
malignancy, and hypothyroidism being more frequent in the
diabetic group than in the non-diabetic group. The distribu-
tion of comorbidities between the two groups was statisti-
cally significant (P < 0.01) (Table 1). In the diabetic group,
56 patients (82.4%) and 47 patients (69.1%) in the non-
diabetic group showed positive CAG results, with no statisti-
cally significant difference between the two groups (P =0.11)
(Table 2).

Co-morbidities other | Diabetic (n= | Non-Diabetic
than diabetes 68) (n=68)
Hypertension 23 (33.8%) 12 (17.6%)
Hypothyroidism 2(2.9% 3 (4.4%)
Chronic kidney 4(5.9% 0 (0.0%)
disease

Hepatic failure 3(4.4% 0 (0.0%)
Malignancy 3(4.4% 0 (0.0%)

No co-morbidities 33 (48.5% 53 (77.9%)

p value < 0.01 = Significant
Table 1: Distribution of other comorbid conditions

The higher mean RBS levels were noted in the diabetic
patients with positive CAG results (114.6 & 10.78 mg/dl)
than in those with negative CAG results (108.9 + 12.3
mg/dl). In the non-diabetic population, the mean RBS was
98 + 5.6 mg/dl in patients with positive CAG results and 96
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CAG Findings Diabetic (n = Non-Diabetic (n
68) =68)

Positive CAG 56 (82.4%) 47 (69.1%)

Negative CAG 12 (17.6%) 21 (30.9%)

Table 2: Distribution of CAG outcome between the two
groups

4 4.5 mg/dl in those with negative CAG results. However,
the difference in RBS scores between the groups was not
statistically significant (P = 0.14).

In the diabetic group, 30 (53.57%) patients with posi-
tive CAG findings had a higher prevalence of comorbid con-
ditions, such as hypertension, CKD, and malignancy, than
non-diabetic patients (11 / 23.45%). The distribution of
comorbidities between the two groups was statistically sig-
nificant (P <0.01) (Table 3). Double-vessel disease (DVD) was
the most frequent angiographic finding in both the diabetic
(n=28, 50.0%) and non-diabetic (n=21, 44.7%) groups; how-
ever, no correlation was observed between the two groups
(Figure 1).

Co-morbidity Diabetic with Non-Diabetic
Positive CAG with Positive
(n =56) CAG (n=47)
Hypertension 19 (33.9%) 10 (21.3%)
Hypothyroidism 1(1.8%) 1(2.1%)
Chronic kidney 4 (7.1%) 0 (0.0%)
disease
Hepatic failure 3 (5.4%) 0 (0.0%)
Malignancy 3 (5.4%) 0 (0.0%)
Total 30 (53.6%) 11 (23.4%)

Table 3: Distribution of comorbidity with CAG positive
cases among the two groups

0 5 10 15 20 25 30

Non-diabetic mDiabetic

Figure 1: Distribution of vessel involvement between both
the groups

107 Perspectives in Medical Research | May-August 2025 | Vol 13 | Issue 2


www.pimr.org.in

www.pimr.org.in

DISCUSSION

This study aimed to compare the clinical and angiographic
presentations of diabetic and non-diabetic patients with sus-
pected CAD. These results are largely consistent with those
of a previous study in support of a higher comorbidity bur-
den and increased CAD extent in patients with diabetes. In
this study, diabetic patients had a mean age of 63.25 4-12.41
years, slightly higher than non-diabetics (62.78 4+ 10.88
years), consistent with Gupta et al., who reported mean ages
of61.1 + 9.6 and 59.7 + 11.5 years. 2% Similarly, Othende et
al. reported the mean diabetic age of 58 + 8.7 years. 21 The
diabetic group was slightly more male-dominated (61.8% vs.
54.4%), but this difference was not statistically significant,
consistent with Gupta et al. and Sareddy et al., who also
reported a male preponderance without significant gender-
related outcome differences. 2% 221 The older age of diabetic
patients may reflect longer exposure to cardiovascular risk
factors such as hyperglycaemia, dyslipidaemia, and hyper-
tension. Although gender distribution was similar, stud-
ies like the Framingham Heart Study indicate that diabetes
diminishes the cardioprotective effect in premenopausal
females, making gender a less significant factor in diabetic
CAD. 23]

The present study found much higher frequency in diabet-
ics than non-diabetics in hypertension (33.8% vs. 17.6%),
kidney disease (5.9% vs. 0.0%), hepatic failure (4.4% vs.
0.0%), and malignancy (4.4% vs. 0%) (P < 0.01). Results
are also congruent with Gupta et al., who detected a higher
occurrence in diabetics of hypertension (71.1% vs. 45.5%)
and CKD (3.0% vs. 1.7%). 2% Othende et al. also had hyper-
tension (58.6%) and dyslipidemia (88.0%) in large propor-
tions in ACS patients with diabetes. 2!l This clustering of
comorbid conditions in diabetics also reflects the systemic
nature of diabetes and its pervasive vascular effects. 2% 25!
Hypertension and CKD, both have synergistic impacts on
cardiovascular outcomes. 126! Endothelial dysfunction, oxida-
tive stress, and chronic inflammation likely contribute to
this overlap. Hepatic impairment and malignancy may indi-
cate advanced metabolic disease or treatment-related tox-
icity, although further studies are required. Positive CAG
results were higher in diabetics (82.4%) than non-diabetics
(69.1%), though not statistically significant (P = 0.11), con-
sistent with Girdhar et al., who reported 81.3% versus 56%,
respectively. [15] Girdhar et al. also detected increased TVD
(32.8% vs. 27.1%) and diffuse lesions (9.8% vs. 0.0%) among
diabetics. 3! Although not statistically significant, this clini-
cally highlights that diabetes increases obstructive and com-
plex multivessel CAD, often favouring CABG over percuta-
neous intervention (BARI 2D). 27 28]

Double-vessel disease was most common in both groups
(50.0% diabetic vs. 44.7% non-diabetic), with TVD in 12.5%
vs. 10.6%. Mukhopadhyay et al. reported higher vessel
involvement and greater prevalence of TVD, diffuse, and
left main disease in diabetics, confirming a trend toward
more complex CAD.[?*! Similarly, Lichumo et al. also
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identified multivessel disease in 51% of diabetics compared
to 23% of non-diabetics. 3% High rates of DVD and TVD
in patients with diabetes highlight both macrovascular and
possible microvascular diseases, complicating management
and prognosis. Diabetics with positive CAG had higher
RBS (114.6 + 10.78 mg/dl vs. 108.9 + 12.3 mg/dl),
though not statistically significant, a trend also noted in non-
diabetics. Sareddy et al. and Mukhopadhyay et al. identified
poor glycaemic control and longer diabetes duration as
key determinants of extensive CAD.[%2% Although RBS
differences were not significant, long-term glycaemic control
(HbA1c) and chronic hyperglycaemia more strongly predict
CAD severity by promoting endothelial dysfunction and
plague instability. 31

Diabetics with positive CAG had significantly higher
comorbidities—hypertension (33.9%), CKD (7.1%), hepatic
failure (5.4%), and malignancy (5.4%)—compared to non-
diabetics, aligning with Gupta et al. and Sareddy et
al. on worse outcomes with comorbidity clustering (P <
0.01). 120221 comorbidity clustering in diabetics, including
CKD and liver disease, elevates CAD risk, may alter clinical
presentation, and necessitates multimodal management. (32
Although not directly measured in this study, a meta-analysis
by Tabowei et al. showed that diabetic ACS patients were
less likely to report chest pain (OR 0.43, 95% Cl 0.30-0.63,
P<0.001) and more likely to present with atypical symptoms
such as shortness of breath (OR 1.49), neck pain (OR 1.62),
and anxiety (OR 2.20). [8] These findings highlight the need
for heightened suspicion for ACS in diabetic patients, as
silent or atypical myocardial ischemia often due to cardiac
autonomic neuropathy can delay diagnosis and worsen
outcomes, supporting early non-invasive or angiographic
assessment; Gupta et al. also reported higher cardiovascular
(HR 2.38, CI 1.13-5.02) and all-cause mortality (HR 1.85, CI
1.06-3.22) in diabetics, confirming their elevated risk. 2%

Previous studies show that diabetic patients have a higher
prevalence of severe CAD, including multivessel involvement
and greater thrombus burden. 2> 33 Recognizing these dis-
tinctions is essential for personalized treatment, as diabetic
patients with ACS often present with more complex coronary
lesions, and elevated HbAlc levels correlate with greater
vessel involvement, underscoring the need for early inter-
vention, close monitoring, and tailored management. 34

Studies have shown that diabetic individuals are more
likely to experience severe forms of CAD, including dou-
ble and triple vessel disease, which aligns with the present
study results regarding CAG positivity rates and disease
severity. 3°! The present study findings suggest that despite
the higher prevalence of comorbidities in diabetic patients,
the rates of CAG positivity indicate a significant burden
of CAD that necessitates timely and effective management
strategies for this vulnerable population.3%! These find-
ings emphasize early detection and tailored interventions
in diabetic patients, as their higher incidence of complex
CAD lesions may limit the effectiveness of standard treat-
ments. [35] The present study underscores the need for clin-
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icians to address the unique challenges in ACS patients with
diabetes by implementing individualised treatment plans for
their higher risk of severe CAD.

LIMITATIONS

This single-centre, retrospective, cross-sectional study
with a limited sample size restricts generalisability and
may introduce selection bias because patients undergoing
angiography may not represent the broader CAD population.
Baseline imbalances, such as differences in age, comorbidi-
ties, and disease severity, could have influenced outcomes.
Missing data on diabetes duration, HbAlc level, and treat-
ment strategies further limit the assessment of glycaemic
control, chronicity, and management impact. These fac-
tors highlight the need for future prospective studies with
larger, more representative populations, and comprehen-
sive metabolic and treatment data.

CONCLUSION

In this study, patients with diabetes had a higher preva-
lence of comorbidities than those without diabetes. While
double-vessel disease was the most frequent finding in
both groups and triple-vessel disease rates were numeri-
cally higher in patients with diabetes, these differences did
not reach statistical significance. Similarly, the overall CAG
positivity rate was higher in patients with diabetes, but the
difference was not statistically significant. These findings
highlight trends toward greater coronary artery involvement
in patients with diabetes, although definitive conclusions
regarding severity should be drawn cautiously. Given the
established cardiovascular risk in diabetes, vigilant diagnos-
tic evaluation and timely management are important, espe-
cially considering the possibility of atypical presentations.
Individualised strategies and early screening may help opti-
mise the outcomes. Future prospective, multicentre stud-
ies with larger and more diverse populations, longer follow-
up, and inclusion of additional biomarkers (e.g., HbAlc and
inflammatory markers) are warranted to further clarify the
relationship between diabetes and CAD severity.

DISCLOSURES

Acknowledgement: The authors acknowledge the entire
study group and patients who participated in this study.

Conflict of interests: None declared.

REFERENCES

1. Elsayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown
FM, Bruemmer D. Erratum. 2. Classification and
diagnosis of diabetes: Standards of Care in Diabetes-
2023. Diabetes Care. 2023;46(Suppl. 1):519-540.
Available from: https://doi.org/10.2337/dc23-er05.

2. Basit H, Malik A, Huecker MR.
elevation myocardial infarction.

Non—ST-segment
Treasure Island

109

10.

. Ndakotsu A, Ariyo G.

www.pimr.org.in

(FL): StatPearls Publishing; 2023.  Available from:
https://www.ncbi.nlm.nih.gov/books/NBK513228/#:~:
text=NSTEMI%20is%20diagnosed%20in%20patients,
absence%200f%20detectable%20troponin%20leak.

. Babes EE, Bustea C, Behl T, Abdel-Daim MM, Nechi-

for AC, Stoicescu M et al. Acute coronary syndromes
in diabetic patients, outcome, revascularization, and
antithrombotic therapy. Biomedicine & Pharmacother-
apy. 2022;148:112772. Available from: https://dx.doi.
org/10.1016/j.biopha.2022.112772.

Chakraborty S, Verma A, Garg R, Singh J, Verma H.
Cardiometabolic Risk Factors Associated With Type
2 Diabetes Mellitus: A Mechanistic Insight.  Clin-
ical Medicine Insights: Endocrinology and Diabetes.
2023;16:1-18. Available from: https://dx.doi.org/10.
1177/11795514231220780.

Poznyak A, Grechko AV, Poggio P, Myasoedova VA, Alfieri
V, Orekhov AN. The Diabetes Mellitus—Atherosclerosis
Connection: The Role of Lipid and Glucose Metabolism
and Chronic Inflammation. International Journal of
Molecular Sciences. 2020;21(5):1835. Available from:
https://dx.doi.org/10.3390/ijms21051835.

Zivkovic S, Mandic A, Krupnikovic K, Obradovic A,
Misevic V, Farkic M et al. Myocardial Revascularization
in Patients with Diabetes and Heart Failure—A Narrative
Review. International Journal of Molecular Sciences.
2025;26(7):3398. Available from: https://dx.doi.org/10.
3390/ijms26073398.

Ram E, Fisman EZ, Tenenbaum A, lakobishvili Z, Peled Y,
Raanani E et al. Revascularization outcomes in diabetic
patients presenting with acute coronary syndrome
with non-ST elevation.  Cardiovascular Diabetology.
2022;21(1):175. Available from: https://dx.doi.org/10.
1186/s12933-022-01595-5.

Tabowei G, Dadzie SK, Ahmed S, Lohana M, Shahzad M,
Zehra SN et al. Comparison of the Clinical Manifestations
of Acute Coronary Syndrome Between Diabetic and
Non-diabetic Patients: A Systematic Review and Meta-
Analysis. Cureus. 2024;16(7):e64311. Available from:
https://dx.doi.org/10.7759/cureus.64311.

ACS in Special Populations:
Women, Diabetic, and Elderly Patients. In: Understand-
ing Acute Coronary Syndrome - Symptoms, Causes, and
Treatment Options [Working Title]. IntechOpen; 2025.
Available from: http://dx.doi.org/10.5772/intechopen.
1009994.

Ramjattan NA, Lala V, Kousa O, Shams P, Makaryus
AN. Coronary CT Angiography. Treasure Island (FL):
StatPearls Publishing; 2025. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK470279/.

Perspectives in Medical Research | May-August 2025 | Vol 13 | Issue 2


www.pimr.org.in
https://doi.org/10.2337/dc23-er05
https://www.ncbi.nlm.nih.gov/books/NBK513228/#:~ :text=NSTEMI%20is%20diagnosed%20in%20patients,absence%20of%20detectable%20troponin%20leak.
https://www.ncbi.nlm.nih.gov/books/NBK513228/#:~ :text=NSTEMI%20is%20diagnosed%20in%20patients,absence%20of%20detectable%20troponin%20leak.
https://www.ncbi.nlm.nih.gov/books/NBK513228/#:~ :text=NSTEMI%20is%20diagnosed%20in%20patients,absence%20of%20detectable%20troponin%20leak.
https://dx.doi.org/10.1016/j.biopha.2022.112772
https://dx.doi.org/10.1016/j.biopha.2022.112772
https://dx.doi.org/10.1177/11795514231220780
https://dx.doi.org/10.1177/11795514231220780
https://dx.doi.org/10.3390/ijms21051835
https://dx.doi.org/10.3390/ijms26073398
https://dx.doi.org/10.3390/ijms26073398
https://dx.doi.org/10.1186/s12933-022-01595-5
https://dx.doi.org/10.1186/s12933-022-01595-5
https://dx.doi.org/10.7759/cureus.64311
http://dx.doi.org/10.5772/intechopen.1009994
http://dx.doi.org/10.5772/intechopen.1009994
https://www.ncbi.nlm.nih.gov/books/NBK470279/
https://www.ncbi.nlm.nih.gov/books/NBK470279/

11.

12.

13.

14.

15.

16.

17.

18.

19.

www.pimr.org.in

Sidhu NS, Rangaiah SKK, Ramesh D, Veerappa K, Man-
junath CN. Clinical Characteristics, Management Strate-
gies, and In-Hospital Outcomes of Acute Coronary Syn-
drome in a Low Socioeconomic Status Cohort: An Obser-
vational Study From Urban India. Clinical Medicine
Insights: Cardiology. 2020;14:1-7.  Available from:
https://dx.doi.org/10.1177/1179546820918897.

Venkatesh U, Grover A, Vignitha B, Ghai G, Malhotra S,
Kishore J et al. Urban—rural disparities in blood pressure
and lifestyle risk factors of hypertension among Indian
individuals. Journal of Family Medicine and Primary
Care. 2022;11(9):5746-5756. Available from: https:
//dx.doi.org/10.4103/jfmpc.jfmpc_573_22.

Joshi SR, Mohan V, Joshi SS, Mechanick JI, Marchetti
A. Transcultural Diabetes Nutrition Therapy Algorithm:
The Asian Indian Application. Current Diabetes Reports.
2012;12(2):204-212. Available from: https://dx.doi.
org/10.1007/s11892-012-0260-0.

Muniyappa R, Narayanappa SBK. Disentangling Dual
Threats: Premature Coronary Artery Disease and Early-
Onset Type 2 Diabetes Mellitus in South Asians. Journal
of the Endocrine Society. 2023;8(1):1-12. Available
from: https://dx.doi.org/10.1210/jendso/bvad167.

Girdhar R.  Coronary Angiographic (CAG) Findings
between Diabetic and non diabetic Patients in Coronary
artery disease: A Comparative Study. Journal of
Medical Science And clinical Research. 2018;6(8):753—
759.  Available from: https://dx.doi.org/10.18535/
jmscr/v6i8.126.

Eknoyan G, Lameire N, Eckardt K, Kasiske B, Wheeler
D, Levin A. KDIGO 2012 clinical practice guideline for
the evaluation and management of chronic kidney dis-
ease. Kidney international Supplements. 2013;3(1):5—
14.  Available from: https://doi.org/10.1038/kisup.
2012.77.

Bruner JM, De Deyne C, Decruyenaere J, Colardyn F,
Lee W. Acute Liver Failure. New England Journal of
Medicine. 1994;330(18):1318-1319. Available from:
https://doi.org/10.1056/NEJM199405053301819.

Kim A, Niu B, Woreta T, Chen PH. Clinical Considerations
of Coagulopathy in Acute Liver Failure. Journal of
Clinical and Translational Hepatology. 2020;8(4):407—-
413. Available from: https://dx.doi.org/10.14218/jcth.
2020.00058.

Levine GN, Bates ER, Bittl JA, Brindis RG, Fihn SD, Fleisher
LA et al. ACCF/AHA guideline for coronary artery bypass
graft surgery, 2012 ACC/AHA/ACP/AATS/PCNA/SCAI/STS
guideline for the diagnosis and management of patients
with stable ischemic heart disease, 2013 ACCF/AHA
guideline for the management of ST-elevation myocar-
dial infarction, 2014 AHA/ACC guideline for the man-
agement of patients with non-ST-elevation acute coro-

Perspectives in Medical Research | May-August 2025 | Vol 13 | Issue 2

20.

21.

22.

23.

24.

25.

26.

27.

28.

Skaria et al

nary syndromes, and 2014 ACC/AHA guideline on peri-
operative cardiovascular evaluation and management
of patients undergoing noncardiac surgery. Circulation.
2011;134(10):123-155. Available from: https://doi.org/
10.1161/CIR.0000000000000404.

Gupta R, Lodha S, Sharma KK, Sharma SK, Makkar JS,
Bana A et al. Association of type 2 diabetes with
coronary risk factors, clinical presentation, angiogra-
phy, coronary interventions and follow-up outcomes:
A single centre prospective registry. Diabetes &
Metabolic Syndrome: Clinical Research & Reviews.
2023;17(2):102709. Available from: https://dx.doi.org/
10.1016/j.dsx.2023.102709.

Othende FE, Rebbouh F, Diawara O. Acute Coronary Syn-
dromes in Type Il Diabetics at CHU Marrakech Cardiol-
ogy Service. SAS Journal of Medicine. 2023;9(05):399-
403. Available from: https://dx.doi.org/10.36347/
sasjm.2023.v09i05.001.

Sareddy P, Pandya HB, Sumple RS, Lakhani JD. Dia-
betic CAD versus non diabetic CAD: a comparative study
of clinical features, risk factors and angiographic pro-
file. International Journal of Advances in Medicine.
2021;8(7):927. Available from: https://dx.doi.org/10.
18203/2349-3933.ijam20212403.

Abohelwa M, Kopel J, Shurmur S, Ansari MM, Awasthi
Y, Awasthi S. The Framingham Study on Cardiovascular
Disease Risk and Stress-Defenses: A Historical Review.
Journal of Vascular Diseases. 2023;2(1):122-164. Avail-
able from: https://dx.doi.org/10.3390/jvd2010010.

Petrie JR, Guzik TJ, Touyz RM. Diabetes, Hyperten-
sion, and Cardiovascular Disease: Clinical Insights and
Vascular Mechanisms. Canadian Journal of Cardiology.
2018;34(5):575-584. Available from: https://dx.doi.
org/10.1016/j.cjca.2017.12.005.

Bodke H, Wagh V, Kakar G. Diabetes Mellitus and
Prevalence of Other Comorbid Conditions: A Systematic
Review. Cureus. 2023;15(11):e49374. Available from:
https://dx.doi.org/10.7759/cureus.49374.

Burnier M, Damianaki A. Hypertension as Cardiovas-
cular Risk Factor in Chronic Kidney Disease. Circula-
tion Research. 2023;132(8):1050-1063. Available from:
https://dx.doi.org/10.1161/circresaha.122.321762.

Genuth SM, Vlachos H, Brooks MM, Bantle JP, Chaitman
BR, Green J et al. BARI 2D: A Reanalysis Focusing
on Cardiovascular Events. Mayo Clinic Proceedings.
2019;94(11):2249-2262. Available from: https://dx.doi.
org/10.1016/j.mayocp.2019.04.015.

Sobel BE. Coronary revascularization in patients with
type 2 diabetes and results of the BARI 2D trial. Coronary
Artery Disease. 2010;21(3):189-198. Available from:
http://dx.doi.org/10.1097/mca.0b013e3283383¢ebe.

110


www.pimr.org.in
https://dx.doi.org/10.1177/1179546820918897
https://dx.doi.org/10.4103/jfmpc.jfmpc_573_22
https://dx.doi.org/10.4103/jfmpc.jfmpc_573_22
https://dx.doi.org/10.1007/s11892-012-0260-0
https://dx.doi.org/10.1007/s11892-012-0260-0
https://dx.doi.org/10.1210/jendso/bvad167
https://dx.doi.org/10.18535/jmscr/v6i8.126
https://dx.doi.org/10.18535/jmscr/v6i8.126
https://doi.org/10.1038/kisup.2012.77
https://doi.org/10.1038/kisup.2012.77
https://doi.org/10.1056/NEJM199405053301819
https://dx.doi.org/10.14218/jcth.2020.00058
https://dx.doi.org/10.14218/jcth.2020.00058
https://doi.org/10.1161/CIR.0000000000000404
https://doi.org/10.1161/CIR.0000000000000404
https://dx.doi.org/10.1016/j.dsx.2023.102709
https://dx.doi.org/10.1016/j.dsx.2023.102709
https://dx.doi.org/10.36347/sasjm.2023.v09i05.001
https://dx.doi.org/10.36347/sasjm.2023.v09i05.001
https://dx.doi.org/10.18203/2349-3933.ijam20212403
https://dx.doi.org/10.18203/2349-3933.ijam20212403
https://dx.doi.org/10.3390/jvd2010010
https://dx.doi.org/10.1016/j.cjca.2017.12.005
https://dx.doi.org/10.1016/j.cjca.2017.12.005
https://dx.doi.org/10.7759/cureus.49374
https://dx.doi.org/10.1161/circresaha.122.321762
https://dx.doi.org/10.1016/j.mayocp.2019.04.015
https://dx.doi.org/10.1016/j.mayocp.2019.04.015
http://dx.doi.org/10.1097/mca.0b013e3283383ebe

29.

30.

31.

32.

33.

Skaria et al

Mukhopadhyay M, Sharma VS, Sahai S, Kar A, Gan-
guly K. Coronary Angiography Findings among Dia-
betics and Non Diabetics Presenting with Acute Coro-
nary Syndrome: A Case-control Study. Journal of Clin-
ical and Diagnostic Research. 2022;16(3):JC06 —JC09.
Available from: https://dx.doi.org/10.7860/jcdr/2022/
51629.16104.

Lichumo TM, Nambirajan J, Munusamy T. Comparison
Of Angiographic Profiling Of Diabetic And Non Diabetic
In South Indian Population. Indian Heart Journal.
2022;74:565-5S66. Available from: https://dx.doi.org/
10.1016/j.ihj.2022.10.084.

Martinez M, Santamarina J, Pavesi A, Musso C, Umpier-
rez GE. Glycemic variability and cardiovascular disease
in patients with type 2 diabetes. BMJ Open Diabetes
Research & Care. 2021;9(1):e002032. Available from:
https://dx.doi.org/10.1136/bmjdrc-2020-002032.

Rout P, Jialal I. Diabetic Nephropathy. Treasure Island
(FL): StatPearls Publishing; 2025. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK534200/#:~:
text=Diabetic%20nephropathy%20is%20associated%
20with,commonly%20associated%20with%
20diabetic%20nephropathy.

Khan FR, Memon SA, Rehmat S, Khan B. Unveiling the
Effects of Diabetes on Coronary Artery Disease Through

111

34.

35.

How to cite this article:

www.pimr.org.in

Angiography.  Journal of Health and Rehabilitation
Research. 2024;4(2):593-597. Available from: https:
//dx.doi.org/10.61919/jhrr.v4i2.906.

Mamunuzzaman M, Ali M, Uddin MJ, Nabi S, Karmoker
KK, Razzaque MA et al. Association of Haemoglobin
Alc Level with the Severity of Coronary Artery Disease
in Non-diabetic Patients with Non-STSegment Elevation
Myocardial Infarction. Bangladesh Heart Journal.
2021;35(2):134-139. Available from: https://dx.doi.
org/10.3329/bhj.v35i2.52900.

Baker SMEA, Showdagor MNH, Rahman M, Mahmood
M, Habib A, Rahman F et al. Coronary Angiographic
Findings between Diabetic and nondiabetic Patients
in Coronary Artery Disease: A Comparative Study.
University Heart Journal. 2023;19(1):5-9. Available
from: https://dx.doi.org/10.3329/uhj.v19i1.69782.

Skaria TP, Priyanka VN,

Ankireddypalle O, Hussain S. Coronary Angiographic

Features in Diabetic versus Non-diabetic Acute Coronary

Syndrome Patients. Perspectives in Medical Research.
2025;13(2):105-111

DOI: 10.47799/pimr.1302.25.3

Perspectives in Medical Research | May-August 2025 | Vol 13 | Issue 2


www.pimr.org.in
https://dx.doi.org/10.7860/jcdr/2022/51629.16104
https://dx.doi.org/10.7860/jcdr/2022/51629.16104
https://dx.doi.org/10.1016/j.ihj.2022.10.084
https://dx.doi.org/10.1016/j.ihj.2022.10.084
https://dx.doi.org/10.1136/bmjdrc-2020-002032
https://www.ncbi.nlm.nih.gov/books/NBK534200/#:~ :text=Diabetic%20nephropathy%20is%20associated%20with,commonly%20associated%20with%20diabetic%20nephropathy.
https://www.ncbi.nlm.nih.gov/books/NBK534200/#:~ :text=Diabetic%20nephropathy%20is%20associated%20with,commonly%20associated%20with%20diabetic%20nephropathy.
https://www.ncbi.nlm.nih.gov/books/NBK534200/#:~ :text=Diabetic%20nephropathy%20is%20associated%20with,commonly%20associated%20with%20diabetic%20nephropathy.
https://www.ncbi.nlm.nih.gov/books/NBK534200/#:~ :text=Diabetic%20nephropathy%20is%20associated%20with,commonly%20associated%20with%20diabetic%20nephropathy.
https://dx.doi.org/10.61919/jhrr.v4i2.906
https://dx.doi.org/10.61919/jhrr.v4i2.906
https://dx.doi.org/10.3329/bhj.v35i2.52900
https://dx.doi.org/10.3329/bhj.v35i2.52900
https://dx.doi.org/10.3329/uhj.v19i1.69782
10.47799/pimr.1302.25.3

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	LIMITATIONS
	CONCLUSION
	Disclosures

