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Abstract: Introduction: Diabetes is one of the most common cause of coronary artery atherosclerosis, and leads to diffuse and 

multivessel involvement and myocardial infarction. Aim: To evaluate the angiographic profile of diabetic patients with ST Elevation 

Myocardial Infarction (STEMI). Materials and Methods: The present study was a cross-sectional study which enrolled 116diabetic 

patients presenting with STEMI from 1st January 2022 to 30th June 2022. Coronary artery lesion of 70% or more in major coronary 

artery or artery having lumen diameter of >=2.5 and 50% or more in Left main coronary artery is considered significant. Results: Age of 

the patients was 25 yrs to 75 years, with 78 subjects being males and 38 subjects were females. Out of 116 patients 51 (43.97%) had 

Hypertension 56 (48.28%) had smoker in the form cigarrete and bidi and 40 (34.48%) were tobacco chewer and 72 (62.06%) were 

alcoholic. Atypical angina were present in 68(58.62%) of patients and 48 (41.37%) present with typival angina. Most common age group 

affected 56 to 65 years . AWMI seen in 63 (54.31%) of patients and IWMI in 53 (45.69%) patients, 62 (79.48%) of patients with AWMI 

had HbA1c more than 8.5 and 27( 71.05%) of IWMI had HbA1c more than 8.5. patients with duration of Diabetes more than 5 years are 

affected more in percentage . (Table 4) . Among 116, 41 were thrombolysed and 75 not thrombolysed. Severe LV dysfunction were 

present in 20 (17.24%) patients and 22 (18.90%) had moderate LV dysfunction, mild LV dysfunction were present in 21 (18.10%) and 53 

(45.6%) had normal LV function. Single vessel involvement in 34 (29.31%) DVD involvement in 39 (33.62%) and TVD in 43 (37.06%) 

and left main involvement in 19 (16.37%) along with SVD, DVD AND TVD Major Adverse Cardiac Events (MACE) was during hospital 

stay in the form of death, recurrent myocardial infarction and cardiovascular stroke, which occurred in 14 (12.06%) patients of the total 

116 diabetic patients. Conclusion: In this study patients with uncontrolled diabetes with HbA1c more than 8.5 and duration of diabetes 

more than 5 years were affected more in number and had STEMI and diffuse and multivessel coronary artery involvement. In this study 

on the basis of syntax score PTCA and Coronary Artery Bypass Graft (CABG) were mode of treatment. 
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1. Introduction 
 

The prevalence of diabetes mellitus is increasing now days 

and parallels the growth of the elderly population with the 

rise in rates of obesity [1]. Diabetes Mellitus is the second 

most common disease in the world, after cardiovascular 

disease. It is estimated that cardiovascular (CV) disease 

represents two-thirds of deaths in subjects with diabetes 

mellitus, including approximately 40% related to coronary 

artery disease (CAD), 15% to congestive heart disease, and 

10% to stroke [2, 3]. Type II is by far the most frequent type 

of diabetes. Diabetes is one of the most important CV risk 

factors and individuals affected by diabetes may be 

asymptomatic or have had unspecific symptoms for several 

years before the diagnosis is made, screening for this 

condition is mandatory both for healthy individuals and for 

patients with established CV disease [4].In type II Diabetes 

dyslipidaemia is very common finding and diabetics with 

high cholesterol have a 2-3 times higher risk of Coronary 

Artery Disease (CAD) than non-diabetics. Coronary artery 

disease in most common in Diabetic patients followed by 

cardiomyopathy and cardiac autonomic neuropathy. In 

hospital, autopsy, and epidemiological as well as 

longitudinal studies in many populations, accelerated and 

increased prevalence of CAD has been well documented. 

Cardiovascular disorders account for 70-80% of deaths in 

diabetics. Coronary artery disease is responsible for 40% of 

diabetic deaths in their fourth decade, and it accounts for 50-

70% of deaths among diabetics over the age of 65 years [5]. 

In patients with diabetes, CAD is more prevalent, more 

advanced, and occurs at a younger age than in nondiabetic 

counterparts. Many other metabolic abnormalities—

including chronic hyperglycemia, dyslipidemia, oxidative 

stress, and insulin resistance—have been associated with the 

accelerated atherogenesis observed in people with 

diabetes[3]. In addition to metabolic disturbances, diabetes 

alters the function of multiple cell lines, including endothe-

lial cells, smooth muscle cells, and platelets 1) endothelial 

dysfunction and oxidative stress, (2) an inflammatory state, 

(3) a prothrombotic state, and (4) atherosclerotic plaque 

instability with subsequent risk of plaque rupture and 

occlusive thrombus formation [3]and which predisposes 

individuals to occlusive CAD, Myocardial Infarction (MI), 

and death[6].Coronary angiography is the ―gold-standard‖ 

procedure for detecting and evaluating CAD. Coronary 

artery disease can manifests as stable angina, unstable 

angina, NSTEMI and STEMI to asymptomatic illness [7, 8]. 

It is important and necessary to understand coronary artery 

lesion and its affection in Diabetes to make appropriate 

management. [8].  

 

The prognosis of CAD is mainly determined by the severity 

of the lesion, the involvement of the left main and left 

anterior descending arteries, and Left Ventricular (LV) 

function [9]. Coronary atherosclerosis is diffuse, with 

multivessel involvement. Much higher rate of left main 

coronary artery involvement is seen in Diabetic patients than 

nondiabetic patients [10]. Coronary artery narrowing of 
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more than or equal to 70% and in Left Main coronary artery 

50% or more is considered as significant stenosis [11]. 

Diabetic patients exhibit a worse presentation of 

angiographic picture of ischaemic heart disease, with a 

higher prevalence of multivessel disease, narrow arteries, 

calcification, intracoronary thrombus, and less developed 

collaterals. In Insulin-dependent diabetics there is higher 

prevalence of diffuse CAD with narrow arteries, presumably 

because of metabolic derangement and longer progression 

and severity [12]. Diabetes entails an increased risk for 

myocardial infarction (MI). Across the spectrum of acute 

coronary syndrome (ACS) events, in which DM may affect 

more than one in three patients, those with DM have worse 

CVD outcomes but they also benefit more from vigorous 

treatment than their non diabetic counterparts. Potent 

antiplatelet drug treatment, such as aspirin, clopidogrel, and 

Glycoprotein (GP) IIb/IIIa receptor antagonists, heparin or 

Low Molecular Weight Heparin (LMWH) early invasive 

evaluation, and, if suitable, stent-based Percutaneous 

Coronary Intervention (PCI) are the mainstays of treatment 

[13]. In patients with complicated coronary architecture, 

Coronary Artery Bypass Graft (CABG) may be a viable 

option. Surgeons, on the other hand, are typically hesitant to 

operate in the presence of ongoingischaemia. The use of 

drug-eluting stents has been linked to a significant reduction 

in restenosis in both non diabetic and diabetic patients. This 

results in further improvement in the outcomes of diabetic 

patients with ACS [14]. Our aim of this study to assess 

diabetic patients, risk factors and angiographic profile, as 

well as the impact of this disease and clinical course of 

patients with ST Elevation Myocardial Infarction (STEMI). 

 

2. Materials and Methods 
 

This was a single-centre cross-sectional study carried out at 

Government Medical College and Super Speciality Hospital 

Nagpur Maharashtra, India, from1
st
 January 2022 to 30

th
 

June 2022. The patients were enrolled into the study after 

obtaining written consents from them or their attendants. In 

this study we took 116 patients. 

 

Inclusion criteria: Diabetic patients with acute MI who had 

ST segment elevation and T wave changes with or without 

reciprocal changes, and new pathological Q waves on their 

Electrocardiogram (ECG) and age group from 25 years to 75 

years. 

 

Exclusion criteria: Patients with acute STEMI who were 

non-diabetic.  

 

Detailed history, clinical examination and the following 

investigations with coronary angiography were carried out, 

Complete Blood Count (CBC), serum urea, serumcreatinine, 

serum electrolytes, ECG, 2D ECHO, Glycated Haemoglobin 

(HbA1c), and coronary angiography. 

 

Table 1: Duration of Diabetes  
Diabetes duration Female Male Total 

Less than 5 yrs 18 (39.13 %) 28 (60.86 %) 46 (39.66 %) 

More than 5 yrs 20 (28.51 %) 50 (71.42 %) 70 (60.34 %) 

 

 

Table 2: Diabetes and associated risk factors and 

comorbidities  
Comorbidities Female Male Total 

HTN 21 (41.17 %) 30 (58.82 %) 51 (43.97 %) 

Smoker 3 (5.35 %) 53 (94.64 %) 56 (48.28 %) 

Tobacco chewer 6 (15 %) 34 (85 %) 40 (34.48 %) 

Alcoholic 2 (2.77 %) 70 (97.2%) 72 (62.06 %) 

 

Table 3: Clinical presentation, sign and symptoms 

Symptoms Female Male Total 

Atypical Angina 21(30.86%) 47(69.11%) 68(58.62%) 

Typical Angina 17(35.41%) 31(64.58%) 48(41.37%) 

Dyspnea 11(32.35%) 23(67.64%) 34(29.31%) 

Palpitation 12(48%) 13(52%) 25(21.55%) 

Sweating 06(19.03%) 25(80.64%) 31(26.72%) 

Abdominal pain & 

vomiting 
06(33.34%) 12(66.67%) 18(15.51%) 

Giddiness 0 2(100%) 2(1.72%) 

 

Table 4: Profile of patients with age of presentation and 

HbA1c level and duration of Diabetes 

Age ( years ) 

AWMI ( 

ALWMI, 

ASWMI, 

Extensive AWMI 

) 

IWMI Total 

25 - 40 3(4.07%) 5(9.43%) 8(6.89%) 

41 - 55 18(28.57%) 21(39.62%) 39(33.62%) 

56 - 65 25(39.68%) 18(33.90%) 43(37.06%) 

>65 17(26.98%) 9(16.98%) 26(22.41%) 

TOTAL 63(54.31%) 53(45.69%) 116 

Variable HbA1C    

<8.5 16(20.51%) 11(28.94%) 27(23.27%) 

>= 8.5 62(79.48%) 27(71.05%) 89(76.72%) 

Total 78 38(100%) 116 

Duration of 

disease 
   

<5 years 23(42.59%) 25(40.32%) 48(41.37%) 

>5 years 31(57.40%) 37(59.67%) 68(58.62%) 

Total 54 62 116 

 

Table 5: Thrombolysis  
Angina Not thrombolysed Thrombolysed Total 

Typical 39(52%) 9(21.95%) 48(41.37%) 

Atypical 36(48%) 32(78.04%) 68(58.62%) 

Total 75 41 116 

 

Table 6: LV function 
LV Dysfunction Female Male Total 

Mild 9(23.62%) 12(15.38%) 21(18.10%) 

Moderate 6(15.78%) 16 (20.51%) 22(18.90%) 

Severe 05(13.15%) 15(19.23%) 20(17.24%) 

Normal 18(47.36%) 35(44.87%) 53(45.6%) 

Total 38 78 116 

 

Table 7: Vessel involvement in Diabetes 
Angiography Female Male Total 

SVD 12(31.57%) 22(28.20%) 34(29.31%) 

DVD 11(28.94%) 28(35.89%) 39(33.62%) 

TVD 15(39.47%) 28(35.89%) 43(37.06%) 

TOTAL 38 78 116 
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Table 8: LM involvement  
Vessel Female Male Total 

LM+TVD 03(60%) 09(64.28%) 12 

LM+DVD 02(40%) 03(15.78%) 05 

LM+SVD 0 02(14.28%) 02 

TOTAL 05 14 19 

 

3. Results 
 

In this study total 116 diabetic patients with acute STEMI 

admitted in ICCU. Subjects of age group from 25 years to 75 

were included out of this78 subjects were males and 38 

subjects were females. The age group of 56 to 65 years 

(37.06 %) contains major subject group. [Table 1,2 & 4] 

shows duration of diabetes, other co-morbidities and risk 

factors among patients. Majority of patients were diabetic 

for more than 5 years (60.34%), patients with co-morbidities 

like hypertension and risk factors like alcoholism, smoking, 

and tobacco chewing were included . There were 68 

(58.62%) patients who had atypical chest pain and 48 

(41.37%) people who had typical chest pain. Along with 

chest pain they also presented with other symptoms like 

dyspnoea, sweating, vomiting, and abdominal pain and 

giddiness [Table3]. Among 116 patients, 63 patients had 

AWMI, 53 patients had IWMI.HbA1C > 8.5 were seen in 89 

patients that mean most of them had deranged blood sugar 

level. Out of 116, 41 patients were thrombolysed among 

them 9 had typical chest pain and 32 had atypical chest pain 

and 75 patients were not thrombolysed among them 39 had 

typical chest pain and 36 had atypical chest pain (Table 

5).Normal LV function was seen in 53(45.6%) patients 

among them 21 (18.1%) had mild lv dysfunction 22 (18.9%) 

had moderate lv dysfunction and 20(17.24%) had severe LV 

dysfunction( table 6). The angiographic result of these 

patients had shown higher percentage of multivessel 

involvement. Among them 34(29.31%) had SVD 

,39(33.62%] had DVD and 43(37.06%) had TVD.PTCA 

done in 63 patients, CABG in 31 patients and medical 

management given to 22 patients (Table 7). There were total 

19 patients having left main involvement out of which LM 

+TVD seen in 12 patients which include 9 male and 3 

female patients, LM+DVD seen in 5patients 3 male and 2 

female and LM+SVD in 2 patients both of them male (Table 

8) 

 

Outcome: The MACE was observed during the hospital stay 

in the form of death, recurrent MI, and cardiovascular stroke 

occurred in 14 (12.06%) of patients of total 116 diabetic 

patients. 

 

4. Discussion 
 

A total of 116 diabetic patients with acute STEMI were 

included in the study. Risk factors, diabetes duration, HbA1c 

levels, echocardiography and angiographic profile were 

studied. During study we found duration of diabetes more 

than 5 years were seen in 70 (60.34%) of patients and 50 

(28.51%) were male and 20 (28.51%) were female and rest 

having less than 5 years duration STEMI were more 

common in patients who had poor glycaemic control 

(HbA1c>8.5%) made up 76.72% of the participants in this 

study out of them 62 had AWMI and 27 had IWMI. These 

results shows that inadequate glucose control causes great 

impact on coronary artery involvement and stenosis and 

leads to increase severity of disease. The observation was 

consistent with Malthesh MK et al., [17]. In this study, the 

peak incidence of MI in diabetics was observed in the 56 to 

65 years age group followed by 40 to 55 years age group 

findings consistant with Chowdhary I and Sambyal V [5]. 

Incidence of MI were more in patient who had duration of 

diabetes more than 5 years which was matching with another 

study by Lüscher TF et al., which suggest the risk of 

coronary heart disease increased 1.38 times for every 10 

years of diabetes duration [6]. Multi vessel and diffuse 

coronary artery involvement seen in coronary angiography. 

These findings were consistent with other studies that also 

found that diabetics have a greater incidence of multivessel 

disease [7,8]. Many different studies conducted on Diabetes 

had similar results .Coronary artery involvement in diabetic 

patients with ACS had diffuse and multivessel involvement 

[9, 10]. Further, there is literature that showed the 

angiographic extent and severity of CAD to be high among 

diabetic patients with ACS [11-16].For patients with 

diabetes and multivessel CAD, CABG surgery provided 

slightly better intermediate-term health status and quality of 

life than PCI using drug-eluting stents. The magnitude of 

benefit was small, without consistent differences beyond 2 

years, in part due to the higher rate of repeat 

revascularization with PCI. Limitations of this study was a 

single-centred study [18]. There was no follow-up data, that 

could have provided more information about MACE.  

 

5. Conclusion 
 

The severity and extent of CAD and triple/multivessel 

disease was significantly high among diabetics. With a 

diabetic duration of more than 5 years, the risk of triple 

vessel or multivessel illness was found to be significantly 

higher. Diabetics with poor glycemic control, high HbA1c 

levels, and a greater number of coronary vascular 

involvement required CABG as a therapy option. 

Involvement of LMCA was significantly high and severity 

of stenosis and total occlusion of vessels were more 

commonly seen in diabetic patients. The LAD artery was the 

most commonly involved vessel.  

 

References 
 

[1] Mozaffarian D, Benjamin EJ, Go AS, et al. Heart 

disease and stroke statistics—2015 update: a report 

from the American Heart Association. Circulation. 

2015;131:e29–322. 

[2] Tancredi M, Rosengren A, Svensson AM, et al. Excess 

mortality among persons with type 2 diabetes. N Engl 

J Med. 2015;373:1720–1732.  

[3] Low Wang CC, Hess CN, Hiatt WR, et al. Clinical 

update: cardiovascular disease in diabetes mellitus: 

atherosclerotic cardiovascular disease and heart failure 

in type 2 diabetes mellitus—mechanisms, 

management, and clinical considerations. Circulation. 

2016;133:2459–2502. 

[4] Goff Jr DC, Lloyd-Jones DM, Bennett G, et al. 2013 

ACC/AHA guideline on the assessment of 

cardiovascular risk: a report of the American College 

of Cardiology/American Heart Association Task Force 

Paper ID: SR231005142924 DOI: 10.21275/SR231005142924 448 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 10, October 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

on Practice Guidelines. Circulation. 2014;129:S49–

S73.  

[5] Chowdhary I, Sambyal V. Study of extent of 

involvement of various coronary arteries in diabetic 

and non-diabetic patients diagnosed with acute 

myocardial infarction. JK Sci. 2016;8(3):132-35. 

[6] Lüscher TF, Creager MA, Beckman JA, Cosentino F. 

Diabetes and vascular disease. Circulation. 

2003;108(13):1655-61. 

Doi:10.1161/01.cir.0000089189.70578.e2. 

[7] Kini P. Clinical, demographic and angiographic profile 

in diabetic patients presenting with acute coronary 

syndromes - A tertiary care center study. Indian Heart 

J. 2015;67:S48. Doi:10.1016/j.ihj.2015.10.113.  

[8] Sanchís J, González VB, Bodí V, Núñez J, Lauwers C, 

Ruiz-Nodar JM, et al.Invasive strategy in patients with 

advanced diabetes and non-ST segment elevation acute 

coronary syndrome. Angiographic findings and clinical 

follow-up. PREDICAR study results. Rev EspCardiol. 

2006;59(4):321-28.  

[9] Roffi M. Impact of diabetes on acute coronary 

syndrome management. KardiovaskulareMedizin. 

2004;7:325-30.  

[10] Raman M, Nesto RW. Heart disease in diabetes 

mellitus. EndocrinolMetabClin North Am. 

1996;25(2):425-38. Doi:10.1016/s0889-

8529(05)70331-5.    

[11] Hegde SS, Mallesh P, Yeli SM, Gadad VM, Punja 

MG. Comparative angiographic  profile in diabetic 

and non-diabetic patients with acute coronary 

syndrome. J ClinDiag Res. 2014;8(9):MC07-MC10. 

[12] Sadikot SM. Aetiopathogenesis of chronic 

complications of diabetes. J Diabetic [9] Assoc India. 

1998;28(2):44-60.  

[13] Willerson JT, Golino P, Eidt J, Campbell WB, Buja 

LM.Specific platelet mediators and unstable coronary 

artery lesions.Experimental evidence and potential 

clinical implications.Circulation. 1989;80(1):198-05. 

Doi: 10.1161/01.cir.80.1.198.    

[14] Uçucu  M,  Öner  FA,  Yurdakul  S,  Ergüney  M.  

P0571  in-hospital  mortality  in patients with 

impaired fasting glucose and myocardial infarction. 

Eur J Int Med. 2009;20:s189. Doi:10.1016/s0953-

6205(09)60591-4.  

[15] Mansuri Z, Sharma V, Jain S. Study of angiographic 

profile of diabetic patients with ST elevation 

myocardial infarction. Indian Heart J. 2017;69:S35. 

Doi: 10.1016/j.ihj.2017.09.074.  

[16] Narayanan L, Hanifah M. Profile of acute coronary 

syndrome in young diabetics: A review. Int J Adv 

Med. 2020;7(5):869. Doi: 10.18203/2349-3933. 

ijam20201628 

[17] Malthesh MK, Mohammed Sakib TM, Mallesh P. 

Coronary artery involvement in diabetic and non-

diabetic patients with acute coronary syndrome. Int J 

Sci Study. 2016;3(12):299-02. Doi: 

10.17354/ijss/2016/169.  

[18] TheBypassAngioplasty Revascularization 

Investigation(BARI) Investigators. Comparison of 

coronary bypass surgery with angioplasty in patients 

with multivessel disease. NEnglJ Med. 

1996;335(4):217-225. 

 

 

 

 

 

 

 

Paper ID: SR231005142924 DOI: 10.21275/SR231005142924 449 




