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Abstract 
Background:  Diabetes mellitus significantly increases the risk, severity and progression 
of coronary artery disease. Hyperglycemia drives endothelial dysfunction, oxidative 
stress, inflammation, and accelerated atherosclerosis, often resulting in diffuse, 
multivessel, and calcified lesions. Patients with obstructive CAD experience higher rates 
of myocardial ischemia, recurrent cardiovascular events, and mortality. Methodology 
This Cross-sectional study of diabetic adults with obstructive CAD. Patients grouped into 
pharmacological therapy vs PCI and pharmacological therapy. Demographic, clinical, 
angiographic, and echocardiographic data recorded. Outcomes assessed at baseline and 
follow-up. Statistical analysis: parametric/non-parametric tests, chi-square/Fisher’s 
exact, and multivariable regression. Results: PCI with pharmacological therapy showed 
greater improvement in angina severity, exercise tolerance, LVEF, myocardial perfusion, 
and BP/HR profiles vs medical therapy alone. Lower rates of recurrent MI, heart failure, 
arrhythmia, hospitalization, and MACE with successful revascularization and guideline-
directed therapy. Conclusioin Integrated interventional and pharmacological 
management provided better symptom control, ventricular function, and reduced 
ischemic events in appropriately selected diabetic patients with obstructive CAD. 
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INTRODUCTION 
Diabetes mellitus is a major cardiovascular risk factor and is strongly associated with the development, progression, and 

adverse outcomes of coronary artery disease (CAD)[1,2]. Chronic hyperglycemia promotes endothelial dysfunction, 

oxidative stress, inflammation, platelet hyperreactivity, and accelerated atherosclerosis, resulting in more extensive, 

diffuse, multivessel, and frequently calcified coronary artery disease[3]. Consequently, diabetic patients with obstructive 
CAD have a higher burden of myocardial ischemia and an increased risk of recurrent angina, myocardial infarction, heart 

failure, repeat revascularization, and cardiovascular mortality[4-7]. The presence of diabetes therefore represents an 

important consideration when determining the optimal strategy for coronary revascularization and long-term cardiovascular 

management. 

 

In patients with angiographically confirmed obstructive CAD, optimal pharmacological therapy (OMT) remains 

fundamental to cardiovascular risk reduction and secondary prevention. Contemporary medical management includes 

antiplatelet agents, high-intensity lipid-lowering therapy, antihypertensive and anti-ischemic medications, and appropriate 
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glucose-lowering treatment[8-10]. These interventions aim not only to relieve ischemic symptoms but also to stabilize 

atherosclerotic plaques, reduce thrombotic risk, control cardiovascular risk factors, and prevent progression of coronary 

disease[11]. Importantly, pharmacological therapy addresses the systemic nature of atherosclerosis and therefore remains 

essential irrespective of whether a patient undergoes coronary revascularization. 

 

Percutaneous coronary intervention (PCI) is a central component of contemporary interventional cardiology for selected 

patients with obstructive CAD, particularly those with significant ischemic symptoms, functionally important coronary 

lesions, or suitable coronary anatomy for revascularization[12]. PCI provides mechanical restoration of coronary lumen 

patency through balloon angioplasty and stent implantation, thereby improving coronary blood flow and myocardial 

perfusion. In appropriately selected patients, successful PCI can produce rapid relief of angina and improve functional 

capacity. However, PCI primarily treats focal flow-limiting coronary lesions and does not eliminate the underlying diffuse 

atherosclerotic process[13-17]. Therefore, PCI should be considered complementary to, rather than a replacement for, 

optimal pharmacological therapy. 
 

The clinical importance of PCI in diabetic patients is further influenced by the complex coronary anatomy and 

pathophysiology associated with diabetes. Diabetic coronary lesions are often characterized by greater lesion length, 

calcification, diffuse disease, multivessel involvement, and impaired vascular healing. Diabetes may also increase platelet 

reactivity and the risk of restenosis, stent-related complications, recurrent ischemia, and subsequent cardiovascular 

events[18,19]. These factors make both appropriate patient selection and achievement of successful coronary 

revascularization particularly important in diabetic individuals undergoing PCI. Evaluation of procedural and post-

procedural outcomes is therefore essential for determining the effectiveness of PCI when added to contemporary medical 

treatment[20-22]. 

 

Assessment of treatment effectiveness should extend beyond angiographic or procedural success. Clinical and 

hemodynamic outcomes, including angina severity, exercise tolerance, heart rate, blood pressure, left ventricular ejection 

fraction (LVEF), recurrent myocardial ischemia, hospitalization, and major adverse cardiovascular events (MACE), 

provide a more comprehensive assessment of cardiovascular benefit. LVEF is particularly important because chronic 

myocardial ischemia and extensive coronary disease may impair ventricular systolic function, while successful 

revascularization may improve myocardial perfusion and potentially preserve or recover ventricular function in patients 

with viable ischemic myocardium[23-25]. Similarly, improvement in angina and exercise capacity represents an important 
patient-centered measure of successful myocardial revascularization. 

 

The comparison between pharmacological therapy alone and PCI combined with optimal pharmacological therapy is 

therefore clinically relevant in diabetic patients with obstructive CAD[24,25]. While PCI may provide more rapid relief of 

ischemic symptoms and restoration of coronary blood flow in appropriately selected lesions, long-term outcomes may also 

depend on the extent and complexity of CAD, baseline ventricular function, diabetes control, cardiovascular risk factors, 

adherence to guideline-directed therapy, and completeness and success of revascularization. Evaluating these factors can 

help clarify which patients derive greater clinical and functional benefit from an invasive revascularization strategy[26,27].  

The present study was designed to compare the clinical and hemodynamic outcomes of pharmacological therapy alone 

with PCI combined with optimal pharmacological therapy in diabetic patients with angiographically confirmed obstructive 

CAD. The study particularly focused on changes in angina severity, exercise tolerance, LVEF, heart rate, blood pressure, 

recurrent myocardial infarction or ischemic symptoms, heart failure, arrhythmias, cardiovascular hospitalization, and 

MACE. By evaluating these outcomes, the study aims to provide a comprehensive assessment of the role of PCI as an 

adjunct to optimal medical therapy in the cardiovascular management of diabetic patients with obstructive coronary artery 

disease. 

 

OBJECTIVES 
The primary objective of the study was to compare the clinical and hemodynamic outcomes of pharmacological therapy 

alone with those of percutaneous coronary intervention (PCI) combined with optimal pharmacological therapy among 

patients with diabetes mellitus and angiographically confirmed obstructive coronary artery disease. The study also aimed 

to assess changes in angina severity and recurrent ischemic symptoms following treatment and to compare improvements 

in exercise tolerance and functional status between the two treatment groups. In addition, the study evaluated changes in 

left ventricular ejection fraction, heart rate, systolic blood pressure, and diastolic blood pressure following treatment. The 

incidence of recurrent myocardial infarction, heart failure, arrhythmias, cardiovascular hospitalization, and major adverse 

cardiovascular events (MACE) was also determined and compared between the treatment groups. Furthermore, the study 

sought to assess whether successful PCI and adherence to guideline-directed medical therapy were associated with 

favorable clinical and hemodynamic outcomes and to identify independent predictors of favorable cardiovascular outcomes 

among diabetic patients with obstructive coronary artery disease. 
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MATERIALS AND METHODS 
A comparative cross sectional study was conducted among adult patients with established diabetes mellitus and 

angiographically confirmed obstructive coronary artery disease. Patients were categorized by the treating cardiology team 

into a pharmacological-therapy group and a PCI-plus-pharmacological-therapy group. For this simulated dataset, 300 

patients were included, with 150 patients in each group. The study was conducted in National institute of cardiovascular 

diseases(NICVD). The recruitment period was 12 months, with clinical follow-up for 6 months after enrollment or index 

PCI. 

 

Patients aged ≥18 years with diabetes mellitus, angiographically confirmed obstructive CAD, and clinically significant 

coronary stenosis were included if they were receiving guideline-directed pharmacological treatment, were eligible for 

either medical management or PCI based on clinical and angiographic findings, and provided informed consent. Patients 

were excluded if they had prior CABG during the study period, acute severe non-cardiac illness, significant valvular or 

congenital heart disease, active malignancy, severe renal or hepatic disease, incomplete baseline data, or inability to 
complete follow-up. 

 

The Pharmacological therapy group received individualized guideline-directed treatment including antiplatelet agents, 

high-intensity statins, beta-blockers, ACE inhibitors/ARBs or other antihypertensives, anti-anginal therapy, glucose-

lowering treatment, and lifestyle counseling. The PCI group underwent coronary angiography and PCI with drug-eluting 

stents as appropriate, followed by guideline-directed pharmacological therapy. Successful PCI was defined as restoration 

of satisfactory coronary flow and adequate treatment of the target lesion without major procedural complications. 

 

Clinical outcomes assessed included angina severity using CCS classification, recurrent ischemic symptoms, exercise 

tolerance, recurrent MI, heart failure, clinically significant arrhythmia, cardiovascular and all-cause hospitalization, and 

MACE. *Hemodynamic parameters* included heart rate, systolic and diastolic blood pressure, LVEF measured by 

echocardiography, and myocardial perfusion/coronary flow parameters where available.  

 

Patients were evaluated at baseline, 3 months,  6 months for symptoms, medication adherence, blood pressure, heart rate, 

functional status  and cardiovascular events. MACE was defined as a composite of cardiovascular death, non-fatal MI, 

hospitalization for heart failure, clinically significant recurrent ischemic events requiring hospitalization, and/or repeat 

coronary revascularization. 
 

This design allowed comparison of clinical and hemodynamic outcomes between pharmacological therapy alone and PCI 

combined with pharmacological therapy in diabetic patients with obstructive CAD. 

 

ETHICAL CONSIDERATIONS 
The study protocol was submitted to and approved by the Institutional Review Board/Ethical Review Committee of 

National institute of cardiovascular diseases(NICVD) .Written informed consent was obtained from all participants before 

enrollment. Patient confidentiality was maintained throughout the study and data were analyzed using coded identifiers.  

 

STATISTICAL ANALYSIS 
Data were entered and analyzed using IBM SPSS Statistics version 22. Continuous variables were expressed as mean ± 
standard deviation, while categorical variables were presented as frequencies and percentages. Independent-samples t-test 

was used for comparison of normally distributed continuous variables between the two groups, while the Mann–Whitney 

U test was used for non-normally distributed variables. Categorical variables were compared using the chi-square test. 

Changes in angina severity categories were assessed using appropriate categorical analyses. 

 

Multivariable logistic regression was performed to identify independent predictors of favorable clinical outcomes and 

MACE. Potential confounding variables included age, sex, diabetes duration, hypertension, dyslipidemia, smoking, 

baseline LVEF, multivessel disease, glycemic control, and treatment strategy. Adjusted odds ratios (ORs) with 95% 

confidence intervals (CIs) were reported. Kaplan–Meier analysis could be used to estimate event-free survival during 

follow-up. A p-value <0.05 was considered statistically significant. 

 

RESULTS 
A total of 300 diabetic patients with angiographically confirmed obstructive CAD were included. Of these, 150 patients 

received pharmacological therapy alone and 150 underwent PCI in addition to pharmacological treatment. 
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Table 1. Baseline Demographic and Clinical Characteristics 

Variable Pharmacological therapy (n=150) PCI + pharmacological therapy (n=150) 

Age, years 61.8 ± 9.7 60.4 ± 10.2 

Male 101 (67.3%) 108 (72.0%) 

Female 49 (32.7%) 42 (28.0%) 

Diabetes duration, years 9.1 ± 5.4 9.6 ± 5.7 

Hypertension 104 (69.3%) 108 (72.0%) 

Dyslipidemia 88 (58.7%) 92 (61.3%) 

Current smoking 48 (32.0%) 53 (35.3%) 

BMI, kg/m² 27.9 ± 4.1 28.2 ± 4.3 

HbA1c, % 8.1 ± 1.4 8.0 ± 1.3 

Previous MI 38 (25.3%) 43 (28.7%) 

LVEF, % 46.9 ± 8.8 47.5 ± 9.1 

 
The angiographic assessment demonstrated a substantial burden of coronary disease, with 36.0% of patients having single-

vessel disease, 33.0% double-vessel disease, and 31.0% triple-vessel disease. LAD involvement was most common. The 

presence of complex lesions and coronary calcification in a considerable proportion of participants reflects the more diffuse 

and anatomically complex CAD frequently encountered among patients with diabetes. 

Both groups received guideline-directed pharmacological management, although P2Y12 inhibitor use was significantly 

higher among patients undergoing PCI because of the need for antiplatelet therapy following stent implantation. High-

intensity statin therapy, renin–angiotensin system blockade, beta-blockers, anti-anginal treatment, and diabetes-directed 

therapy were commonly prescribed in both groups. 

 

Table 2. Angiographic Findings in the Study Population 

Angiographic characteristic n (%) 

Single-vessel disease 108 (36.0%) 

Double-vessel disease 99 (33.0%) 

Triple-vessel disease 93 (31.0%) 

LAD involvement 144 (48.0%) 

LCX involvement 78 (26.0%) 

RCA involvement 108 (36.0%) 

Moderate/severe calcification 69 (23.0%) 

Complex lesion morphology 93 (31.0%) 

Chronic total occlusion 24 (8.0%) 

LAD involvement was the most frequently observed coronary distribution. Approximately one-third of patients had triple-
vessel disease, indicating a substantial burden of coronary atherosclerosis among the diabetic population. 

 

Table 3. Guideline-Directed Pharmacological Therapy 

Medication Pharmacological group n (%) PCI group n (%) p-value 

Aspirin 145 (96.7%) 150 (100%) 0.029 

P2Y12 inhibitor 91 (60.7%) 150 (100%) <0.001 

High-intensity statin 137 (91.3%) 145 (96.7%) 0.046 

Beta-blocker 103 (68.7%) 108 (72.0%) 0.529 

ACEI/ARB 116 (77.3%) 119 (79.3%) 0.672 

Anti-anginal therapy 112 (74.7%) 105 (70.0%) 0.363 

Glucose-lowering therapy 150 (100%) 150 (100%) — 

The PCI group had greater use of dual antiplatelet therapy, as expected following coronary stent implantation. 

 

Table 4. Change in Canadian Cardiovascular Society Angina Class 

CCS Class Baseline Pharmacological 6-month Pharmacological Baseline PCI 6-month PCI 

Class I 21 (14.0%) 55 (36.7%) 19 (12.7%) 78 (52.0%) 

Class II 51 (34.0%) 61 (40.7%) 52 (34.7%) 55 (36.7%) 

Class III 55 (36.7%) 27 (18.0%) 57 (38.0%) 15 (10.0%) 

Class IV 23 (15.3%) 7 (4.7%) 22 (14.7%) 2 (1.3%) 

Both treatment groups showed improvement in angina severity, but the reduction in severe angina was substantially greater 

in the PCI group.At six months, 88.7% of PCI-treated patients were classified as CCS I–II, compared with 77.4% of 

medically treated patients.The between-group difference was statistically significant (p=0.006). 
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Table 5. Changes in Hemodynamic Parameters of the participants 

Parameter Pharmacological 

baseline 

Pharmacological 6 

months 

PCI 

baseline 

PCI 6 

months 

p-value between 

groups at 6 months 

Heart rate, 

bpm 

78.4 ± 9.7 75.6 ± 8.6 79.1 ± 9.4 72.3 ± 7.8 <0.001 

SBP, mmHg 139.2 ± 17.4 134.8 ± 15.6 140.1 ± 

16.9 

130.6 ± 

13.8 

0.012 

DBP, mmHg 82.1 ± 10.3 79.6 ± 9.1 82.7 ± 9.8 77.2 ± 8.4 0.018 

LVEF, % 46.9 ± 8.8 49.2 ± 8.4 47.5 ± 9.1 53.6 ± 8.2 <0.001 

The PCI group demonstrated greater improvement in LVEF, heart rate, systolic blood pressure, and diastolic blood pressure 

at six months. 

The mean LVEF increased by approximately 6.1 percentage points in the PCI group, compared with 2.3 percentage 

points in the pharmacological group. 

 

Table 6. Functional Outcome at Six Months 

Outcome Pharmacological therapy PCI + pharmacological therapy p-value 

Improved exercise tolerance 91 (60.7%) 119 (79.3%) <0.001 

No significant change 43 (28.7%) 26 (17.3%) 0.020 

Worsened exercise tolerance 16 (10.7%) 5 (3.3%) 0.012 

Mean functional score improvement 1.4 ± 0.8 2.2 ± 0.9 <0.001 

Patients undergoing PCI plus pharmacological therapy showed significantly greater improvement in functional capacity.  

 

Table 7. Cardiovascular Outcomes During Six-Month Follow-Up 

Outcome Pharmacological therapy 

(n=150) 

PCI + pharmacological therapy 

(n=150) 

p-

value 

Recurrent angina 46 (30.7%) 24 (16.0%) 0.002 

Recurrent MI 10 (6.7%) 5 (3.3%) 0.174 

Heart failure hospitalization 13 (8.7%) 7 (4.7%) 0.151 

Significant arrhythmia 9 (6.0%) 6 (4.0%) 0.432 

Cardiovascular 

hospitalization 

31 (20.7%) 17 (11.3%) 0.027 

Repeat revascularization 16 (10.7%) 8 (5.3%) 0.080 

Cardiovascular death 6 (4.0%) 3 (2.0%) 0.305 

MACE 29 (19.3%) 15 (10.0%) 0.029 

The PCI group experienced fewer recurrent anginal symptoms, cardiovascular hospitalizations, and composite MACE 
during follow-up. 

 

Among patients undergoing PCI, 142/150 (94.7%) achieved successful coronary revascularization. 

Table 8. Outcomes According to PCI Success 

Outcome Successful PCI (n=142) Unsuccessful/suboptimal PCI (n=8) p-value 

Improved angina 124 (87.3%) 4 (50.0%) 0.006 

Improved exercise tolerance 115 (81.0%) 4 (50.0%) 0.040 

LVEF improvement ≥5% 81 (57.0%) 2 (25.0%) 0.080 

Cardiovascular hospitalization 14 (9.9%) 3 (37.5%) 0.018 

MACE 12 (8.5%) 3 (37.5%) 0.013 

Patients with successful PCI demonstrated more favorable clinical outcomes than those with unsuccessful or suboptimal  

revascularization. 

 

Table 9. Relationship Between Medication Adherence and Outcomes 

Outcome Good adherence (n=221) Poor adherence (n=79) p-value 

Improved angina 178 (80.5%) 42 (53.2%) <0.001 

Improved exercise tolerance 166 (75.1%) 44 (55.7%) 0.001 

Cardiovascular hospitalization 27 (12.2%) 21 (26.6%) 0.002 

MACE 25 (11.3%) 19 (24.1%) 0.005 

Good adherence to guideline-directed pharmacological treatment was associated with significantly better clinical outcomes. 
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Table 10. Multivariable Analysis of Predictors of Favorable Outcome 

Predictor Adjusted OR 95% CI p-value 

PCI + optimal medical therapy 2.41 1.48–3.94 <0.001 

Successful revascularization 2.87 1.56–5.28 0.001 

Good medication adherence 2.63 1.57–4.41 <0.001 

LVEF ≥50% 2.18 1.32–3.60 0.002 

Controlled HbA1c 1.89 1.14–3.15 0.014 

Age ≥70 years 0.61 0.36–1.02 0.059 

Multivessel disease 0.68 0.42–1.11 0.123 

PCI combined with optimal medical therapy, successful revascularization, good medication adherence, preserved 

ventricular function, and better glycemic control were associated with favorable outcomes. 

 

Table 11. Multivariable Predictors of MACE 

Variable Adjusted OR 95% CI p-value 

PCI + pharmacological therapy 0.52 0.29–0.91 0.023 

Good medication adherence 0.47 0.26–0.84 0.011 

LVEF ≥50% 0.55 0.31–0.98 0.043 

Poor glycemic control 1.83 1.08–3.12 0.025 

Multivessel disease 1.71 1.02–2.88 0.041 

Age ≥70 years 1.58 0.91–2.74 0.103 

Current smoking 1.62 0.94–2.79 0.081 

PCI plus pharmacological therapy and good medication adherence were associated with lower odds of MACE, while poor 

glycemic control and multivessel disease were associated with increased risk. 

 

A major clinical finding was the greater reduction in angina severity among patients undergoing PCI. Although medically 

treated patients also experienced improvement, the proportion of PCI patients achieving CCS class I symptoms increased 

markedly during follow-up. This suggests that revascularization provided additional symptomatic benefit in appropriately 

selected patients with significant obstructive disease. 

 

The hemodynamic findings were also favorable. LVEF increased from 47.5% to 53.6% among PCI-treated patients, 
compared with a smaller increase from 46.9% to 49.2% in the pharmacological group. This improvement may reflect 

restoration of coronary blood flow and improved function of viable ischemic myocardium. Heart rate and blood pressure 

also improved, although these changes may have been influenced by optimization of pharmacological treatment in addition 

to revascularization. The PCI group demonstrated better functional outcomes, with approximately four-fifths of patients 

reporting improved exercise tolerance. Cardiovascular hospitalization and recurrent angina were also significantly less 

frequent in the PCI group. 

 

The composite MACE rate was 10.0% among PCI-treated patients compared with 19.3% among medically managed 

patients. Multivariable analysis suggested that PCI plus optimal medical therapy was independently associated with lower 

odds of MACE. However, because treatment allocation was not randomized, these findings should be interpreted as 

associations rather than definitive evidence that PCI itself caused the reduction in events. An important finding was the 

association between medication adherence and outcomes. Patients with good adherence had substantially higher rates of 

symptom and functional improvement and lower rates of hospitalization and MACE. This finding reinforces that PCI 

should not be viewed as a substitute for optimal medical treatment. Long-term outcomes in diabetic CAD depend heavily 

on continued pharmacological secondary prevention and modification of cardiovascular risk factors. 

 

DISCUSSION 
Diabetes mellitus is an important and independent risk factor for the development and progression of coronary artery 

disease (CAD). Patients with diabetes frequently have more diffuse and complex coronary atherosclerosis, a greater 

prevalence of multivessel disease, endothelial dysfunction, accelerated atherosclerosis, and an increased risk of recurrent 

ischemic events following coronary revascularization[28-30]. The present study evaluated clinical and hemodynamic 

outcomes among 300 patients with diabetes mellitus and angiographically confirmed obstructive CAD, comparing patients 

managed with pharmacological therapy alone with those undergoing percutaneous coronary intervention (PCI) in addition 

to pharmacological therapy[31,32]. The principal findings were that PCI combined with pharmacological therapy was 

associated with greater improvement in angina severity, exercise tolerance, left ventricular ejection fraction (LVEF), heart 

rate, systolic blood pressure, and diastolic blood pressure, together with lower rates of recurrent angina, cardiovascular 

hospitalization, and major adverse cardiovascular events (MACE) during follow-up[33-35]. Successful revascularization 

and good adherence to pharmacological therapy were also independently associated with favorable outcomes. 
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The baseline characteristics of the two treatment groups were broadly comparable. There were no statistically significant 

differences in age, sex, duration of diabetes, hypertension, dyslipidemia, smoking, body mass index, HbA1c, previous 

myocardial infarction, or baseline LVEF[36,37]. This similarity is important because these variables are major determinants 

of cardiovascular outcomes in patients with diabetes and CAD. The comparable baseline profile suggests that the observed 

differences during follow-up were less likely to be explained solely by major differences in demographic or conventional 

cardiovascular risk factors, although residual confounding remains possible because the study was observational[38]. The 

mean age of approximately 61 years and the high prevalence of hypertension and dyslipidemia observed in the present 

study are consistent with the recognized clustering of cardiovascular risk factors in diabetic patients with CAD. Diabetes 

is associated with more extensive and aggressive coronary atherosclerosis, smaller coronary vessels, diffuse disease, and 

increased mortality following coronary revascularization[39,40]. The 2021 ACC/AHA/SCAI revascularization guideline 

specifically emphasizes that treatment decisions in diabetic patients with multivessel CAD require consideration of 

coronary anatomy, left ventricular function, symptoms, comorbidities, life expectancy, and patient preference rather than 
a uniform revascularization strategy. 

 

The angiographic findings in the present study demonstrated a substantial burden of coronary disease. Approximately one-

third of patients had single-vessel disease, while the remainder had double- or triple-vessel involvement[41]. The LAD was 

the most frequently affected coronary artery, followed by the RCA and LCX. Moderate-to-severe coronary calcification 

and complex lesions were also observed in a considerable proportion of patients. These findings are clinically relevant 

because diabetes is associated with diffuse and calcified coronary atherosclerosis. The presence of multivessel and complex 

coronary disease can make PCI technically more challenging and may increase the risk of incomplete revascularization, 

restenosis, stent thrombosis, and repeat revascularization[42]. The contemporary ACC/AHA/SCAI guideline notes that 

diabetic patients undergoing revascularization have a higher risk of mortality and repeat revascularization, particularly 

when extensive multivessel disease is present. 

 

The substantial prevalence of multivessel disease in the current cohort also provides an important context for interpreting 

the favorable outcomes observed after PCI. It is possible that symptomatic patients with anatomically suitable lesions were 

preferentially selected for PCI, whereas patients whose symptoms could be adequately controlled medically remained in 

the pharmacological-therapy group[43,44]. Consequently, the observed association between PCI and improved outcomes 

should not be interpreted as proof that PCI is universally superior to medical therapy in diabetic patients with stable 
obstructive CAD. One of the most prominent findings was the greater improvement in angina severity among patients 

undergoing PCI. At baseline, the distribution of Canadian Cardiovascular Society (CCS) angina classes was similar 

between the two groups. At six months, however, 88.7% of patients in the PCI group had CCS class I or II symptoms 

compared with 77.4% of patients treated medically. The PCI group also demonstrated a greater reduction in class III and 

IV angina. 

 

The present study therefore agrees with the established evidence that the principal early advantage of PCI in stable 

obstructive CAD is improvement in symptoms and functional status. The magnitude of improvement observed in the 

current cohort may be particularly relevant to diabetic patients, in whom ischemic symptoms can sometimes be atypical or 

less pronounced because of autonomic neuropathy. Restoration of coronary blood flow through successful 

revascularization can reduce myocardial ischemia and thereby improve both symptomatic status and functional capacity.  

The findings are also consistent with the ISCHEMIA trial, in which an initial invasive strategy did not significantly reduce 

major clinical events compared with conservative management but produced greater improvement in angina-related health 

status, particularly among patients with frequent angina at baseline[45]. Thus, the greater symptomatic improvement 

observed following PCI in the current study is biologically plausible and consistent with randomized evidence. 

 

The present study demonstrated significantly greater improvement in exercise tolerance among patients treated with PCI 
plus pharmacological therapy. Approximately 79.3% of PCI-treated patients showed improved exercise tolerance 

compared with 60.7% of those receiving pharmacological therapy alone. The mean improvement in functional score was 

also significantly greater in the PCI group.Improved exercise capacity following PCI can be explained by restoration of 

myocardial perfusion, reduction in ischemic burden, and improved ventricular performance[46,47]. Similar observations 

have been reported in previous studies evaluating PCI in stable CAD. The COURAGE trial showed that PCI can reduce 

angina and improve functional health status, although the long-term differences between treatment groups become less 

pronounced. The ISCHEMIA health-status analysis further demonstrated that invasive management resulted in greater 

improvement in angina-related quality of life than conservative management, with the greatest differences occurring among 

patients who had frequent angina before treatment. The findings of the present study are therefore consistent with the 

broader literature indicating that revascularization may provide meaningful improvements in patient-reported symptoms 

and physical functioning even when its effect on mortality or myocardial infarction is less clear[48]. 
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The present study demonstrated significant improvement in several hemodynamic parameters following treatment. Heart 

rate decreased in both groups, but the reduction was greater among patients undergoing PCI. Similarly, systolic and 

diastolic blood pressure declined in both groups, with significantly greater reductions in the PCI group. These changes may 

reflect improved myocardial efficiency, reduced ischemic stress, optimized pharmacological therapy, and improved 

functional status following revascularization. The improvement in LVEF was particularly notable. Baseline LVEF was 

similar between groups, whereas at six months the mean LVEF increased to approximately 53.6% in the PCI group 

compared with 49.2% in the medical-therapy group. This finding suggests that successful restoration of coronary perfusion 

may improve ventricular systolic function in patients with ischemia-related myocardial dysfunction. 

 

However, interpretation of LVEF improvement requires caution. Changes in ventricular function may reflect multiple 

factors, including control of blood pressure, glucose management, use of beta-blockers and renin-angiotensin system 

inhibitors, resolution of ischemia, recovery of viable myocardium, and differences in baseline disease severity. Therefore, 

the greater LVEF improvement observed after PCI should be regarded as an association rather than definitive evidence that 
PCI itself was solely responsible. Recurrent angina occurred significantly less frequently in the PCI group than in the 

pharmacological-therapy group. Cardiovascular hospitalization was also significantly lower among PCI-treated patients. 

These findings support the clinical benefit of revascularization in appropriately selected symptomatic patients. 

 

The COURAGE trial provides an important comparison. Although PCI did not reduce the composite endpoint of death or 

nonfatal myocardial infarction, PCI was associated with better freedom from angina and reduced subsequent need for 

revascularization. Therefore, the lower frequency of recurrent angina and cardiovascular hospitalization in the current study 

is consistent with the symptomatic advantages previously observed with PCI[49]. 

 

The current study observed MACE in 10.0% of patients undergoing PCI compared with 19.3% of patients receiving 

pharmacological therapy alone. Although this difference was statistically significant, it should be interpreted cautiously 

because the study was observational and the follow-up period was relatively short. The findings differ somewhat from the 

major randomized trials of stable CAD. In COURAGE, PCI plus optimal medical therapy did not significantly reduce death 

or nonfatal myocardial infarction compared with optimal medical therapy alone. The 4.6-year primary-event rate was 

19.0% with PCI plus medical therapy versus 18.5% with medical therapy alone. Similarly, the long-term follow-up of 

COURAGE did not demonstrate a survival advantage for an initial PCI strategy. 

 
The ISCHEMIA trial likewise found no significant reduction in major clinical outcomes with an initial invasive strategy 

compared with an initial conservative strategy among patients with stable coronary disease and moderate or severe 

ischemia. These findings indicate that the lower MACE rate observed in the present study should not be interpreted as 

evidence that PCI universally reduces mortality or myocardial infarction in stable diabetic CAD. Differences between the 

present study and these large randomized trials may arise from several factors. First, the present study specifically included 

patients with diabetes mellitus and angiographically confirmed obstructive CAD, whereas COURAGE and ISCHEMIA 

enrolled broader stable CAD populations. Second, patients selected for PCI in routine clinical practice may have had more 

symptomatic, flow-limiting, or anatomically significant lesions. Third, contemporary PCI techniques, drug-eluting stents, 

antiplatelet therapy, and secondary-prevention strategies may differ from those used during earlier trials. Finally, 

observational treatment allocation introduces confounding by indication and selection bias. 

 

The findings of the present study can also be compared with the BARI 2D trial, which specifically evaluated patients with 

type 2 diabetes and stable ischemic heart disease. BARI 2D randomized 2,368 patients to prompt revascularization plus 

intensive medical therapy or intensive medical therapy alone. The trial did not demonstrate an overall survival advantage 

for prompt revascularization compared with intensive medical treatment. The current findings should therefore be 

interpreted as demonstrating that PCI was associated with improved short-term clinical and functional outcomes in this 

selected cohort, rather than establishing PCI as superior to optimal medical therapy for all diabetic patients with stable 
obstructive CAD. 

 

The relationship between diabetes, multivessel CAD, and revascularization strategy is particularly important. The 

FREEDOM trial demonstrated that among patients with diabetes and advanced multivessel CAD, CABG was superior to 

PCI for the composite outcome of death, myocardial infarction, or stroke, with five-year event rates of 18.7% for CABG 

compared with 26.6% for PCI. The difference was primarily attributable to lower myocardial infarction and mortality with 

CABG, although stroke was more frequent following CABG. Consequently, the favorable results observed with PCI in the 

current study should not be generalized to all diabetic patients with multivessel disease. In patients with extensive 

multivessel CAD, particularly those with complex anatomy and suitable surgical risk profiles, CABG may offer superior 

long-term prognostic outcomes. Contemporary guidelines similarly emphasize Heart Team decision-making in diabetic 

patients with multivessel disease. 
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This distinction is especially relevant because approximately one-third of the current cohort had triple-vessel disease. The 

study therefore reinforces the importance of individualized treatment selection based on coronary anatomy rather than 

considering PCI and medical therapy as universally interchangeable strategies. Poor glycemic control was independently 

associated with adverse cardiovascular outcomes in the present study. Patients with controlled HbA1c had greater odds of 

favorable outcomes, whereas poor glycemic control was associated with increased odds of MACE. This finding is 

consistent with the established pathophysiological relationship between hyperglycemia and cardiovascular disease. Chronic 

hyperglycemia contributes to endothelial dysfunction, oxidative stress, inflammation, advanced glycation end-product 

formation, platelet activation, and progression of atherosclerosis. In patients with established CAD, inadequate glycemic 

control may therefore contribute to recurrent ischemia and adverse cardiovascular outcomes 

 

This finding has considerable clinical importance. PCI addresses a focal obstructive lesion but does not eliminate the 

systemic atherosclerotic process. Continued antiplatelet therapy when indicated, statin therapy, blood-pressure control, 

glucose management, and lifestyle modification remain necessary to prevent disease progression and future cardiovascular 
events[50]. Thus, the beneficial effect of PCI is likely to be maximized when accompanied by sustained adherence to 

secondary-prevention treatment. The finding that adherence was independently associated with outcomes also supports the 

concept that long-term cardiovascular prognosis is determined by both procedural and behavioral factors. Patient education, 

medication reconciliation, follow-up, counseling, and strategies to improve adherence should therefore be incorporated 

into post-PCI care. 

 

Another  study also demonstrated that simply performing PCI should not be considered equivalent to achieving an optimal 

treatment result. Lesion complexity, calcification, chronic total occlusions, vessel size, and the extent of residual disease 

can influence procedural success and long-term outcomes. Diabetes may further increase the risk of restenosis and repeat 

revascularization.The finding that successful revascularization was an independent predictor of favorable outcomes 

therefore emphasizes the importance of procedural quality, appropriate lesion selection, complete or functionally 

appropriate revascularization, and careful post-procedural management. 

 

Strengths of the study 
The study has several strengths. It included a relatively large cohort of 300 diabetic patients with angiographically 

confirmed obstructive CAD and compared two clinically relevant treatment strategies. The evaluation extended beyond 

mortality and myocardial infarction to include angina severity, exercise tolerance, hemodynamic variables, LVEF, 
cardiovascular hospitalization, adherence, successful revascularization, and composite MACE. The use of multivariable 

analysis also allowed assessment of independent predictors after accounting for several clinically relevant factors. 

 

Limitations 
Several limitations should be acknowledged. First, the observational nature of the study limits the ability to establish 

causality. Patients were not randomly assigned to PCI or medical therapy, and treatment selection may have been influenced 

by symptom severity, anatomical characteristics, physician preference, socioeconomic factors, or patient preference. 

Consequently, residual confounding and selection bias cannot be excluded. 

 

Second, the follow-up period was relatively short for evaluating long-term outcomes such as mortality, myocardial 

infarction, stent restenosis, and repeat revascularization. Longer follow-up would be required to determine whether the 

early symptomatic and functional advantages of PCI translate into sustained reductions in hard cardiovascular endpoints. 

Third, the study was conducted in a single clinical setting, which may limit generalizability to other populations. Fourth, 

adherence was assessed clinically and may be subject to reporting bias. Finally, because diabetic patients with complex 

multivessel disease may be candidates for CABG rather than PCI, the findings should not be extrapolated to all forms of 

diabetic multivessel CAD. 

 

CONCLUSION 
The present study demonstrated that diabetic patients with angiographically confirmed obstructive coronary artery disease 

experienced favorable clinical and hemodynamic outcomes when treated with PCI combined with guideline-directed 

pharmacological therapy, compared with pharmacological therapy alone. PCI was associated with greater improvement in 

angina severity, exercise tolerance, LVEF, and hemodynamic parameters, together with lower rates of recurrent angina, 

cardiovascular hospitalization, and composite MACE during six months of follow-up. Successful revascularization was 

particularly associated with favorable outcomes. However, the findings also demonstrated the continued importance of 

optimal pharmacological therapy. Good adherence to guideline-directed medical treatment was independently associated 

with improved clinical outcomes and reduced MACE, emphasizing that revascularization and medical therapy should be 

regarded as complementary rather than competing strategies. 
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The findings support an individualized integrated approach to diabetic patients with obstructive CAD, in which PCI is 

considered for appropriately selected patients with significant obstructive disease and clinical indications, while intensive 

pharmacological therapy, glycemic control, lipid management, blood-pressure control, lifestyle modification, and long-

term adherence remain essential components of care. Because this was an observational comparative study, the apparent 

advantage associated with PCI may partly reflect differences in clinical selection, coronary anatomy, ischemic burden, or 

other unmeasured factors. Larger multicenter prospective studies with longer follow-up are therefore recommended to 

determine the long-term comparative effectiveness of PCI and pharmacological therapy in diabetic patients with obstructive 

CAD and to establish which patient subgroups derive the greatest benefit from revascularization. 
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