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ABSTRACT 

Aims: We want to study the effect of diabetes Mellitus (DM) 

on the outcomes in patients with coronary artery disease 

(CAD) undergoing percutaneous coronary intervention (PCI) 

comparing those with non diabetics, with reference to gender. 

Methods: We retrospectively evaluated the consecutive 

patients undergoing PCI either with acute coronary syndrome 

(ACS) or chronic stable angina (CSA) in our institute between 

March 2014 to March 2015. We followed them up to one year 

for the major cardiovascular events (MACES) and other 

complications. We compared the rate of events between 

diabetic and non diabetic patients along with gender 

subgroups and tested for the significance. 

Results: In 645 patients undergone PCI in our institute, 

326(50.5%) were diabetics, of them 104(31.9%) were females. 

Patients with diabetes with CAD were older with more 

incidence of hypertension and kidney derangement than non 

diabetics. History of CAD and previous procedure are 

definitely more in diabetics as is multi vessel disease (p=0.02) 

and LV dysfunction (p=0.003).Total number of patients 

presenting with complications within one year of PCI is 

18(0.02%).Of them 14 are males and 4 are females,14 were 

diabetics and 4 were non diabetics. There was no statistical 

significance in the outcomes between female & males (p=0.7), 

diabetics females & diabetic males (p=0.48) and non diabetics 

females & nondiabetic males(p=0.7).Male patients with 

diabetes had significantly more complications than non 

diabetic males (p=0.05) but there is no significant difference 

between diabetic and non diabetic females (p=0.59). 

Conclusion: Patients with DM undergoing PCI had more 

complications than non diabetics with significant difference 

between male diabetics and non diabetic males. This difference 

is not significant between diabetic and non diabetic females. 
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INTRODUCTION 

The prevalence of diabetes is rising worldwide reaching 

epidemic proportions[1].Diabetic patients have a greater 

burden of atherogenic risk factors than nondiabetic 

patients, including hypertension, obesity, dyslipidemia, 

insulin resistance and elevated levels of plasma 

fibrinogen[2}.Patients with diabetes have higher 

incidence of coronary artery disease and high rate of 

complications before and after revascularization 

procedures. The National Cholesterol Education 

Program report from the United States and guidelines 

from Europe consider type 2 diabetes to be a coronary 

artery disease (CAD) equivalent, placing it in the highest 

risk category for CAD[3]. It is estimated that more than 

50% of adult diabetics have significant coronary 

atherosclerosis, prevalence 10 times greater than that of 

the general population, which is about 2%-4% and 15-

25% of patients who undergo percutaneous or surgical 

coronary angioplasty are diabetics[4].Cardiovascular 

mortality in all age groups and for both sexes rises 

equivalently with DM or a history of myocardial 

infarction (MI) both are profoundly synergistic[5].There 

is a recent trend towards coronary artery disease 

affecting young generation and the major risk factor 

being diabetes. Furthermore, in patients with DM there 

is two to four fold increased risk of mortality after MI, 

and worse overall long-term prognosis with 

CAD[6,7].During the past decade, there is much 

advancement in both percutaneous coronary 

intervention (PCI) and surgical techniques to improve 

methods of coronary revascularization. Although these 

advancements have improved outcomes in diabetic 

patients, this population still experiences significantly 

worse outcomes compared with the general 

population[8], and the optimal revascularization 

strategy in diabetic patients remains unclear. Gender 

differences in CAD and its outcomes do exist in diabetic 

patients with females are more aged with more 
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comorbidities and a high in patient mortality than male 

patients[9]. 

 

This study is mainly aimed to evaluate the outcomes of 

PCI in diabetic patients comparing those who are non 

diabetics and to see if there is any significant difference 

in outcomes and complication between these two 

subgroups especially with reference to the gender. 

 

MATERIALS & METHODS   

We have retrospectively analyzed the data of 645 

patients presenting with obstructive CAD undergoing 

PCI in the Nizam’s Institute of Medical Sciences, 

Hyderabad, India between March 2014 to March 

2015.We included both the stable and unstable coronary 

artery disease patients in our study. We excluded 

patients with significant renal, hepatic & other systemic 

dysfunction and patients who are in severe cardiogenic 

shock.  

Institutional ethical guidelines were followed. Informed 

consent was taken from all the patients before inclusion 

into the study. All patients were evaluated after a 

detailed history, physical examination, and appropriate 

investigations. Demographic and clinical characteristics 

of patients were documented. Blood samples were 

collected at baseline and at 8–12 h and 18–24 h after the 

procedure, and were analyzed in a core biochemistry 

laboratory. The biochemical parameters are repeated at 

15 days and 6 months and clinically followed up to one 

year.   

All patients were pre-treated with oral aspirin and 

Clopidogrel or Prasugrel or Ticagrelor 2–6 h prior to the 

procedure and glycoprotein IIb/IIIa inhibitor or 

bivaluridin is used in accordance with the discretion of 

the operator. PCI done through radial or femoral route 

were included. All patients undergoing PCI were given 

70 IU/kg unfractionated heparin before PCI, while drug 

eluting stents were deployed in all the patients. Dual 

antiplatelet therapy was recommended post-PCI at least 

for 1 year. 

All the patients were classified according to their 

angiographic profile as single vessel disease (>70% 

lesion involving one epicardial coronary artery) or multi 

vessel disease (>70% stenosis in 2 or more epicardial 

coronary arteries).Angiographic success was defined as 

residual coronary artery stenosis < 50% after balloon 

angioplasty or < 20% after stent implantation with 

normal TIMI grade 3 flow .ECGs were taken 

immediately after the procedure and after 24 hours to 

look for any fresh changes. Cardiac enzymes were sent 

after 12 and 24 hours to rule out any procedure related 

complications, recurrent MI or acute stent thrombosis. 

Additional ECGs or cardiac enzymes were performed in 

patients complaining of chest pain after the procedure. 

FOLLOW UP: All the patients were followed up to one 

year. Biochemical parameters and echocardiography 

were performed at 15 days and one year. The events and 

complications occurred during the follow up were noted 

and clinical records were reviewed whenever necessary. 

MACE was defined as a composite of death from any 

cause, MI, and the need for repeat revascularization 

(new PCI or coronary revascularization surgery). These 

patients are divided into diabetic and non diabetic sub 

groups and most of the baseline demography, risk 

factors, biochemical variables, clinical and angiographic 

profiles and complications were compared between 

these. 

STATISTICAL ANALYSIS: Data analysis was performed 

using Minitab version 16 software. The frequency of 

abnormal results were determined for each marker and 

compared by the Fisher's exact test. Continuous variables 

were expressed as mean ± SD and were compared by the 

ANOVA test. Categorical variables were compared 

using chi-square test. Results with a p value <0.05 is 

considered to be significant. 

RESULTS 

Totally 645 patients presenting with Coronary artery 

disease undergoing PTCA between March 2014 to 

March 2015 were included in the study. Total number of 

patients undergoing PTCA included in the study is 645. 

121(18.8%) patients presented with Myocardial 

infarction (STEMI/NSTEMI), 162 (25.1%) patients with 

unstable angina and 362 (56.1%) patients with CSA. 

Patients having history of prior myocardial infarction in 

45 (6.9%), PCI in 123(19%) and prior CABG in 31(4.8%) 

of patients.429 (66.51%) patients were hypertensives and 

326 (50.54%) were diabetics. M:F 2.9:1. The demographic 

features of these patient details were given in Table 1. 

Out of them 104 (31.9%) patients were females. Patients 

with diabetes with CAD were older with more incidence 

of hypertension and kidney derangement than non 
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diabetics. History of CAD and previous procedure are 

definitely more in diabetics as is LV dysfunction 

(p=0.003).  

Table 1: Shows the baseline demographic characteristics 

of the study population.  

Parameters Value 

Age (years) 57.69 ± 11.06 

Male(%) 478 (74.10) 

Hypertension (%) 429(66.51) 

Smoking (%) 162(25.11) 

Diabetes mellitus (%) 326(50.54) 

MI (%) 121(18.75) 

Unstable angina 162(25.11) 

Chronic stable angina (%) 362(56.12) 

Left ventricular dysfunction 

(%) 

216(33.48) 

Previous PCI (%) 123(19.06) 

Prior CABG (%) 31(0.04) 

Prior MI (%) 45(0.06) 

Non diabetics were presented more commonly with MI 

whereas diabetics were presented with unstable angina 

or CSA (Table 2). 

Table 2: Showing demographic, clinical & biochemical 

parameters of diabetics vs non diabetics 

Parameter Diabetics 

(n=326) 

Non 

diabetics 

(n=319) 

p 

value 

Age(yrs) 58.6 ± 10.1 56.6 ± 12.01 0.02 

HTN 291(89.3%) 138(43.3%) 0.00 

Females 104(62.3%) 63(37.7%) - 

Hb 12.8 ± 2.2 13.19 ± 2.15 0.02 

S.Creat. 1.3 ± 0.4 1.19 ± 0.27 0.00 

Previous 

PCI 
80(24.5%) 43(13.5%) 0.00 

Previous 

CABG 
23(7.1%) 8(2.5%) 0.006 

Prior MI 29(8.9%) 16(4.9%) 0.052 

LV dys. 127(38.9%) 89(27.1%) 0.003 

Diagnosis 

MI 

USA 

CSA 

 

51(15.6%) 

87(26.7%) 

188(57.7%) 

 

70(21.3%) 

75(22.8%) 

174(52.9%) 

 

0.04 

0.35 

0.4 

In Table 3 PCI details were given. Total no of lesions 

treated in DM were 440 and in non-diabetics were 401. 

Multi vessel disease is significantly high in Diabetics 

(p=0.002). 

 

Table 3: Comparing of Angiographic profile of the 

diabetic and non diabetic subgroups. 

Variables DM Non DM p 

value 

Target vessel 

  Single vessel 

  Two vessels 

  Multi vessel PCI 

 

221(67.8%) 

96(29.4%) 

09(2.8%) 

 

237(74.3%) 

82(25.7%) 

00 

 

0.07 

0.3 

0.002 

Type of target lesion 
  A 

  B 

  C 

 

209 

90 

26 

 

221 
81 

17 

 

0.2 

0.5 

0.2 

Mean Stent 

len.(mm) 

21.5± 10.6 21.8 ± 8.9 0.6 

Mean stent dia.(mm) 2.98 ± 0.82 3.04 ± 0.96 0.4 

Mean no of stents 1.43 1.36 0.5 

Use of Gp IIb/IIIa I 36 30 0.5 

Total number of patients presenting with complications 

within one year of PCI is 18(0.02%).Of them 14 are males 

and 4 are females. 5 patients presented with angina, 7 

patients developed stent thrombosis, 3 patients had 

CCF, 1 patient developed Contrast induced nephropathy 

(CIN) and 2 patients died during this period of follow 

up. Of the 18 patients presented with complications 12 

patients are having diabetes, 10 are males and 2 are 

females. Out of 6 patients presented with complications 

4 were males and 2 were females. There was no 

statistical significance in the outcomes between female & 

males (p=0.7), diabetics females & diabetic males (p=0.4) 

and non diabetics females & nondiabetic males(p=0.7) 

(Table 4). 

Table 4:  Details of outcomes at one year. 

Complications Females Males p value 

Total outcomes 

(n=18) 

4(2.3%) 14(2.9%) 0.7 

Diabetics (n=12) 2(1.1%) 10(2.1%) 0.4 

Non diabetics 

(n=6) 

2(1.2%) 4(0.8%) 0.7 
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Table 5: Results of Chi Square analysis for outcomes .

Variables Disease No of pts Outcomes X2 value RR 95% CI p value 

Male DM 222 10 3.68 2.9 0.85 to 11.51 0.05 

Non DM 256 4 

Female DM 104 2 0.29 0.59 0.05 to 5.97 0.6 

Non DM 63 2 

 

With the Chi square test, there was a significant 

difference between diabetics and non diabetic male 

patients in view of complications and male patients with 

diabetes are at a significantly higher risk of 

complications after PCI than those not having diabetes. 

Whereas, this is not true for females (Table 5).  

Two patients died, both of them were diabetics. 

Mortality rate was 0.6% without statistical difference 

between diabetics and non diabetics (p=0.2). 

DISCUSSION 

 

Diabetic patients currently comprises of approximately 

one-fourth to one third of patients referred for PCI{10]. 

Diabetic patients experience worse outcomes than 

nondiabetic patients undergoing either coronary artery 

bypass grafting (CABG) or PCI.  

When matched for other patient characteristics, diabetic 

patients have more extensive and diffuse CAD[11]. The 

higher risk of complications also persists after PCI, 

where higher rates of acute MI and repeat 

revascularization were reported in diabetes 

patients[12,13]. Data from large populations of diabetic 

patients in the National Heart, Lung, and Blood Institute 

Dynamic Registry[14,15] showed that despite 

comparable acute procedural results, diabetic patients 

have lower long-term survival rates, and increased rates 

of re-infarction and target lesion revascularization 

compared with nondiabetic patients. Kip et al[12], in the 

National Heart, Lung, and Blood Institute Dynamic 

Registry, the results of balloon angioplasty were 

specifically compared between 281 diabetics and 1833 

non-diabetics. The diabetics were older, had more 

comorbidity, were more often women, and had more 

extensive and diffuse coronary disease. The initial 

angiographic success rate and degree of 

revascularization (complete vs incomplete) were similar, 

but the incidence of the endpoint formed by mortality, 

infarction, or the need for urgent revascularization  

 

during hospitalization was 11% in diabetics and only 

6.7% in non-diabetics (P<0.01), The mortality and 

incidence of infarction in the hospital phase were greater 

in diabetics, especially diabetic women, who had a 

mortality of 8%. The long-term evolution was clearly 

unfavorable in diabetics: the adjusted mortality at 9 

years was twice as high in   diabetics (36% vs 18%; RR, 

1.82; 95% CI, 1.41- 2.34), the incidence of infarction was 

60% higher (29% vs 19%), and the need for new 

revascularization procedures was greater in diabetics 

(33% more required new angioplasty and 19% more 

needed coronary surgery in the follow-up than in non-

diabetics). In our study half of the patients underwent 

PCI are diabetics and the two groups are almost equally 

numbered with differences in baseline characteristics. 

Diabetic patients when compared with non diabetics, are 

more older (58.63 ± 10.14 vs 56.66 ± 12.01) ,had more  

incidence of Hypertension (89.26% vs 43.26%), less mean 

hemoglobin (12.80 ± 2.23 vs 13.19 ± 2.15), more renal 

dysfunction (Serum Creatinine 1.32 ± 0.36 vs 1.19 ± 0.27) 

and significantly more incidence of LV dysfunction 

(38.95% vs 27.05%, p=0.003). History of previous 

revascularization by either PCI or CABG is also more in 

diabetics 31.58% vs 15.97 % (p=0.00 for PCI and p=0.006 

for CABG) in non-diabetics. History of previous MI is 

8.89% in diabetics vs 4.86% in non-diabetics (p=0.05). 

Diabetics were presented more frequently with unstable 

angina and chronic stable angina (84.35% vs 75.68%) 

while myocardial infarction is more in non-diabetics 

(21.27% vs 15.64%). Analysis of the angiographic profile 

revealed that diabetics have more incidence of multi 

vessel disease (32.20% vs 24.92% p=0.002), with more 

number of complex (B & C) lesions (35.58% vs 29.78%) 

and more mean number of stents per patient (1.43 vs 

1.36) than the non diabetic sub group. All the patients 

who underwent triple vessel PCI (n=9) were diabetics. 

Similar results were reported by Schomig et al[16] in a 

retrospective review of more than 20,000 patients 

undergoing PCI from 1980 to 1999. During this period, 

in-hospital mortality in diabetic patients undergoing PCI 
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nearly doubled in both the elective (0.8% versus 1.4%; 

P<0.001) and emergent (6.9% versus 12.7%; P<0.001) 

settings. In various trials and registries like Stein 

(Emory)[17], CABRI[18], EAST[19], BARI[20], DUKE 

University[21] diabetics is consistently associated with 

multi vessel disease, more complications and 

revascularization rates as well as higher mortality than 

their non diabetic counterparts. In one year follow up in 

our study totally 18 patients were presented with 

complications, of them 14 (77.77%) were diabetics. In 

them 8 patients presented with MACEs including 2 

deaths and 6 stent thrombosis needing emergency 

revascularization. Of these 8 patients presented with 

MACEs 6 patients were diabetics (75%) including the 2 

patient who died. 

Diabetes portends adverse outcome irrespective of the 

revascularization strategy chosen. Diabetes is an 

independent risk factor for increased early and late 

mortality in patients treated with CABG[22.23]. In a 

review of 9920 patients with diabetes and 2278 patients 

without diabetes from a single centre over 15 years, 

Calafiore et al24 revealed lower survival rates in diabetic 

patients versus nondiabetic patients at five-year 

(78%versus 88%) and 10-year (50% versus 71%) follow-

up. In a large cohort using clinical data from a registry of 

130,985 PCI procedures in Belgium, from January 2006 

to February 2011. Compared to males, females were 

significantly older (70.3 vs. 64.8 years), and were more 

frequently diabetic or hypertensive. Unadjusted in-

hospital mortality rates were higher in females versus 

males (2.5% for women and 1.6% for men, p<0.0001). 

After multivariable analysis, female gender remained an 

independent predictor of mortality (odds ratio 1.35, 95% 

CI: 1.22-1.49, p < 0.0001) after multivariable 

adjustment[9]. Latest PROMISE trail by Hemal K et al 25 

also showed some of the similar features of our study 

like women were older (62.4 years of age vs. 59.0 years 

of age) and were more likely to be hypertensive 

(66.6% vs. 63.2%), dyslipidemic (68.9% vs. 66.3%), and to 

have a family history of premature CAD (34.6% vs. 29.3) 

(all p values < 0.005). Women were less likely to smoke 

(45.6% vs. 57.0%; p < 0.001), although their prevalence of 

diabetes was similar to that in men (21.8% vs. 21.0%; p = 

0.30). Women were less likely to have a positive test 

(9.7% vs. 15.1%; p < 0.001). Although univariate 

predictors of test positivity were similar, in 

multivariable models, age, body mass index, and 

Framingham risk score were predictive of a positive test 

in women, whereas Framingham and Diamond and 

Forrester risk scores were predictive in men.  

Even though all older studies have demonstrated higher 

event rates, there is change in this tendency now. In the 

recently published CONFIRM (Coronary CT 

Angiography Evaluation for Clinical Outcomes: An 

International Multicenter) registry[26], 5,632 patients 

(mean age 60.2 ± 11.8 years, 36.5% women)  were 

followed for 5 years. Obstructive CAD was more 

prevalent in men (42% vs. 26%; p < 0.001), whereas 

women were more likely to have normal coronary 

arteries (43% vs. 27%; p < 0.001). There were a total of 

798 incident MACE events. After adjustment, there was 

a strong association between increased MACE risk and 

non obstructive CAD (HR: 2.16 for women, 2.56 for men; 

p < 0.001 for both), obstructive 1-vessel CAD (HR: 3.69 

and 2.66; p < 0.001), 2-vessel CAD (HR: 3.92 and 3.55; p < 

0.001), and 3-vessel/left main CAD (HR: 5.94 and 4.44; 

p < 0.001). Further exploratory analyses of 

atherosclerotic burden did not identify sex-specific 

patterns predictive of MACE. Similarly in our study also 

we didn’t find any statistical significance in the 

outcomes between female & males (p=0.7), diabetics 

females & diabetic males (p=0.48) and non diabetics 

females & nondiabetic males (p=0.7).Male patients with 

diabetes had significantly more complications than non 

diabetic males (p=0.05) but there is no significant 

difference between diabetic and non diabetic females 

(p=0.59). So it is evident from our study that there was 

no gender difference between men and women even 

with or without diabetes in view of outcomes. But 

significantly worse outcomes are observed in diabetic 

men than non diabetic men in our study which is not so 

in females. 

 We have limitations to this study. 1) It is a study based 

on retrospective analysis of the data from a single center 

which is prone to different bias and not a 

randondamized control trial so that we can’t draw any 

conclusions from the study. 2) We didn’t compared the 

risk of smoking vs nonsmokers as the most of the 

smokers are males in India and there is a clear gender 

difference which may lead to bias. 

 

CONCLUSION 

 

In conclusion, diabetic patients undergoing PCI were 

more aged with more number of comorbidities like 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hemal%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27017234
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anemia and renal dysfunction. They had extensive CAD, 

complex lesions, more number of stents per patient, 

history of previous MI and   more number of repeated 

revascularizations. Multivessel disease and LV 

dysfunction were significantly higher in diabetic 

patients than non diabetics. There was no significant 

difference in complications between the diabetic males 

and females, non diabetic males and females as well as 

diabetic female and non diabetic female sub groups. But 

there is a significant difference between complications in 

male diabetics than male non diabetic subgroup with 

diabetic males experiencing significantly more 

complications than males not having diabetes. So it is 

reasonable to conclude that the gender difference in 

outcomes follow PCI was not significant.  
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