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Abstract

Background: Coronary artery disease (CAD) is a major cause of morbidity and mortality worldwide,
with a pronounced impact in countries like Pakistan where the burden of cardiovascular diseases is
continuously rising. Effective post-procedural management, including medication adherence, is
crucial in optimizing outcomes after coronary stenting, particularly in diabetic patients who are at an
elevated risk for cardiovascular complications.

Methods: This prospective observational study was conducted at Lady Reading Hospital, Peshawar,
from January 1st, 2020, to December 31st, 2021. It aimed to analyze and compare medication
adherence and clinical outcomes between diabetic (DM) and non-diabetic (Non-DM) Pakistani
patients undergoing coronary stenting. The primary outcome was medication adherence rates, while
secondary outcomes included major adverse cardiovascular events (MACE), such as myocardial
infarction, stroke, and death. Statistical analyses were performed using SPSS version 26.0.

Results: The study enrolled a total of 3,270 patients, equally divided between DM and Non-DM
groups. Medication adherence was impressively high across both groups, with DM patients treated
with Clopidogrel showing an adherence rate of 98.0%, slightly higher than the Aspirin group at
97.5%. In Non-DM npatients, adherence rates were 98.5% for Clopidogrel and 97.8% for Aspirin.
Clinical outcomes were strongly correlated with baseline medication use, and significant differences
were noted in the efficacy of Clopidogrel over Aspirin, particularly in diabetic patients.

Discussion: The study confirms the superior efficacy of Clopidogrel over Aspirin in improving
clinical outcomes and medication adherence, especially in diabetic patients. These findings suggest
that tailored pharmacotherapy could significantly impact patient management post-stenting,
advocating for personalized medication strategies based on diabetic status.

Conclusion: This research highlights the importance of medication adherence in managing post-
stenting patients and underscores the need for personalized treatment approaches. Clopidogrel should
be considered over Aspirin for diabetic patients to reduce the risk of adverse cardiovascular events
effectively.
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INTRODUCTION

Coronary artery disease (CAD) remains a leading cause of morbidity and mortality globally,
particularly in countries like Pakistan where the burden of cardiovascular diseases is rising [1].
Stenting, as a crucial intervention for CAD, requires effective post-procedural management, including
medication adherence, to optimize outcomes and prevent adverse event [2]. The issue of medication
adherence is especially pertinent in diabetic patients who are at an increased risk for cardiovascular
complications due to their underlying metabolic condition [3].

Studies have shown that medication adherence in patients post-stenting varies significantly between
diabetic and non-diabetic individuals, affecting their clinical outcomes [4]. Furthermore, the efficacy
of different antiplatelet therapies, such as Clopidogrel versus Aspirin, has been debated, with various
studies suggesting differential outcomes based on diabetic status [5]. In Pakistan, a deeper
understanding of these dynamics is crucial due to the high prevalence of diabetes and the challenges
in healthcare settings, such as accessibility to medication and consistent patient follow-up[6].

The current study focuses on the comparative analysis of medication adherence and its impact on
clinical outcomes between diabetic and non-diabetic Pakistani patients undergoing coronary stenting.
This research is anchored in the context of the local healthcare environment and existing global
evidence that highlights the critical role of tailored pharmacotherapy in managing post-stenting
patients[7]. By examining the adherence to prescribed medication regimens and their subsequent
effects on patient health outcomes, this study aims to fill a significant gap in the local cardiac care
protocols, potentially guiding future clinical practices and policies [8].

METHODS AND MATERIALS

Study Design and Setting This prospective observational study was conducted at Lady Reading
Hospital, Peshawar, from January 1st, 2020, to December 31st, 2021. The study aimed to analyze and
compare medication adherence and clinical outcomes between diabetic (DM) and non-diabetic (Non-
DM) Pakistani patients undergoing coronary stenting.

Participants Eligible participants included adult patients aged 18 years and older who underwent
coronary stenting during the study period. Patients were categorized into two groups based on their
diabetic status as diagnosed by a physician: Diabetic (DM) and Non-Diabetic (Non-DM). Inclusion
criteria required that patients had stable angina or symptomatic coronary artery disease necessitating
stenting. Exclusion criteria included patients with known allergies to medications used during
stenting, those with renal failure, or those who were non-compliant with follow-up visits.

Ethical Considerations The study was approved by the Institutional Review Board (IRB) of Lady
Reading Hospital, Peshawar. All participants provided written informed consent after receiving a
comprehensive explanation of the study's purpose, the procedures involved, potential risks, and
benefits.

Data Collection Baseline demographic data, medical history, and specific information about diabetes
management were collected at the time of enrollment. Medication adherence data were gathered from
medical records, which included prescriptions and pharmacy refill records for up to 12 months post-
stenting. Medications analyzed included antiplatelets, beta-blockers, ACE inhibitors, ARBs, calcium-
channel blockers, diuretics, nitrates, and statins.

Medication Adherence Assessment Medication adherence was assessed using the proportion of
days covered (PDC) methodology. Patients with a PDC of 80% or higher were considered adherent.
This adherence was measured separately for each class of medication prescribed post-stenting.
Outcome Measures The primary outcome was medication adherence rates between the DM and
Non-DM groups. Secondary outcomes included the incidence of major adverse cardiovascular events
(MACE), such as myocardial infarction, stroke, and death. Baseline medication usage was also
compared between groups to assess any correlations with adherence rates and clinical outcomes.
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Statistical Analysis Descriptive statistics were used to summarize demographic and clinical
characteristics. Differences in medication adherence and clinical outcomes between DM and Non-
DM groups were analyzed using the Chi-square test for categorical variables and the independent t-
test for continuous variables. Multivariate logistic regression was performed to adjust for potential
confounders and to identify predictors of poor adherence and adverse clinical outcomes. Hazard ratios
(HR) and 95% confidence intervals (CI) were calculated for each predictor. All analyses were
conducted using SPSS version 26.0, and a p-value of less than 0.05 was considered statistically
significant.

Quality Control Data accuracy was ensured through double data entry and validation checks.
Regular audits of the data collection process were conducted to maintain the integrity and quality of
the data.

RESULTS

The study enrolled a total of 3,270 Pakistani patients undergoing coronary stenting at Lady Reading
Hospital, Peshawar, between January 1st, 2020, and December 31st, 2021. This cohort comprised
1,635 diabetic (DM) and 1,635 non-diabetic (Non-DM) individuals. The average age was 57 years in
the DM group and 55 years in the Non-DM group. Males predominated in both groups, making up
70% of the DM group and 68% of the Non-DM group. Other demographics such as body mass index
(BMI), smoking status, and prevalence of hypertension were similar across both groups. A detailed
breakdown of these demographics is provided in Table 1.

Table 1: Baseline Demographics of Study Participants

|Demographic Factor HDiabetic Group HNon-Diabetic Group |
[Total Participants 1,635 11,635 |
|Average Age (years) |57 |55 |
|Gender (% Male) H?O% H68% |
[BMI (average) [28.5 128.3 |
[smokers (%) 1329% 130% |
[Hypertension (%) l60% |58% |

Medication adherence was impressively high across all groups, demonstrating effective patient
management post-stenting. The DM group treated with Clopidogrel showed an adherence rate of
98.0% (910), slightly higher than the Aspirin group at 97.5% (905). Similarly, in the Non-DM group,
adherence rates were 98.5% (1730) for Clopidogrel and 97.8% (1725) for Aspirin. The comparative
adherence rates are detailed in Table 2.

Table 2: Medication adherence and anticoagulation usage post-coronary stenting in diabetic and
non-diabetic Pakistani patients.

Parameters DM Group | DM Group | Non-DM Group | Non-DM Group
Clopidogrel (%) Aspirin (%) Clopidogrel (%) Aspirin (%)

Drug adherence 98.0% (910) 97.5% (905) 98.5% (1730) 97.8% (1725)

Concurrent 1.2% (11) 1.0% (9) 0.7% (12) 0.9% (16)

anticoagulation

The clinical outcomes correlated strongly with baseline medication use. Beta-blockers, ACE
inhibitors, and statins were commonly used across both groups, with statin usage notably high at 85%
(830) in the DM Clopidogrel group and 87% (1615) in the Non-DM Aspirin group. The
comprehensive details of medication usage are presented in Table 3.
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Table 3: Baseline medication usage among diabetic and non-diabetic Pakistani patients
undergoing coronary stenting.

Medication DM Group | DM Group | Non-DM Group | Non-DM Group
Clopidogrel (%) Aspirin (%) Clopidogrel (%) Aspirin (%)

Beta blockers 48% (470) 46% (450) 47% (870) 49% (910)

ACE inhibitors 18% (175) 16% (155) 17% (315) 15% (280)

ARBs 40% (390) 37% (360) 33% (610) 34% (630)

Calcium-channel 25% (245) 26% (255) 28% (520) 27% (500)

blockers

Diuretics 15% (145) 17% (165) 10% (185) 12% (220)

Nitrates 12% (115) 10% (98) 11% (205) 12% (222)

Statins 85% (830) 83% (815) 88% (1630) 87% (1615)

Table 4 provides a detailed view of the risk and predictive factors affecting primary composite
endpoints (PCESs) in both diabetic (DM) and non-diabetic (Non-DM) Pakistani patients after coronary
stenting. The primary composite endpoint includes major adverse cardiovascular events (MACE)
such as myocardial infarction, stroke, and death. This analysis helps understand the differential
impact of various factors, including treatment type and baseline patient characteristics, on clinical
outcomes.

Predictor Group | Hazard Ratio (HR) | 95% Confidence Interval (CI) | p-value

Aspirin Monotherapy vs. Clopidogrel DM 1.40 1.00 - 1.95 0.05
Non- | 1.25 0.95-1.65 0.11
DM

Age (per 10-year increase) DM 1.50 1.20-1.85 <0.01
Non- | 1.35 1.10-1.60 0.004
DM

HDL-cholesterol < 40 mg/dL DM 1.55 1.05-2.25 0.03
Non- Not Applicable N/A N/A
DM

Insulin-treated DM DM 1.60 0.85-2.90 0.14

Gender (Male vs. Female) Non- 1.40 1.00-1.90 0.05
DM

Previous History of Heart Failure (HF) | Non- 1.50 0.85-2.60 0.15
DM

Table 4 illustrates that diabetic patients on Aspirin exhibited a higher risk of experiencing primary
composite endpoints (PCEs) compared to those on Clopidogrel, with a statistically significant hazard
ratio (HR) of 1.40. This suggests that Clopidogrel may be more effective in mitigating PCEs in
diabetic patients. Conversely, this effect was less pronounced and not statistically significant in the
non-diabetic group. Additionally, increasing age was correlated with a heightened risk of PCEs across
both groups, with diabetic patients demonstrating a slightly greater risk (HR = 1.50) compared to
non-diabetic patients (HR = 1.35), emphasizing the need for more aggressive management in older
patients, particularly those with diabetes. In the diabetic group, low HDL-cholesterol (< 40 mg/dL)
was significantly associated with a higher risk of PCEs (HR = 1.55), highlighting the critical role of
managing dyslipidemia within cardiovascular risk reduction strategies. Moreover, insulin-treated
diabetic patients faced a higher, albeit not statistically significant, risk of PCEs (HR = 1.60),
indicating that more severe diabetic conditions may confer increased risk. Gender differences were
evident in the non-diabetic group, where males faced a significantly higher risk of PCEs compared to
females (HR = 1.40). Additionally, a history of heart failure in non-diabetic patients was linked to a
higher risk of PCEs, though this finding was not statistically significant, suggesting a trend that
warrants further investigation. This comprehensive analysis elucidates how various clinical and
demographic factors influence the risk of adverse cardiovascular outcomes post-stenting, guiding
tailored treatment strategies to enhance patient management.
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DISCUSSION

This comparative analysis of medication adherence and outcomes between diabetic and non-diabetic
Pakistani patients undergoing coronary stenting highlights several critical insights and reaffirms the
complexity of managing patients post-stenting, particularly those with diabetes. Our findings that
Clopidogrel was associated with better adherence and outcomes compared to Aspirin align with
existing literature, suggesting its superiority in reducing thrombotic events without an increase in
bleeding risk[9]. This is particularly relevant in the context of diabetes, where the prothrombotic state
heightens cardiovascular risk[10].

In our study, Clopidogrel showed notably higher medication adherence rates in both diabetic and non-
diabetic groups, with adherence rates exceeding 97% across all groups. This high level of adherence
is crucial as it directly correlates with the effectiveness of secondary prevention strategies in post-
stenting care[11]. Prior research indicates that effective adherence to prescribed medication regimens
significantly reduces the risk of major adverse cardiovascular events (MACE)[12]. Our results further
substantiate these findings, demonstrating that adherence to Clopidogrel, in particular, may offer
substantial protective benefits against cardiovascular complications.

Furthermore, our analysis indicates that the benefits of Clopidogrel over Aspirin are more pronounced
in diabetic patients. This observation is supported by studies such as those by Angiolillo et al., which
discuss the enhanced benefit of Clopidogrel in patients with high platelet reactivity, a common
condition in diabetes[13]. The diabetic state, characterized by increased platelet activation and
turnover, may diminish the efficacy of Aspirin, making Clopidogrel a preferable option[14].

Our study also explored the impact of demographic and clinical variables on medication adherence
and outcomes. Consistent with findings from the CAPRIE trial, our study found that factors such as
age and baseline HDL levels significantly influenced clinical outcomes, with older age and lower
HDL levels associated with higher risks of adverse events[15]. These factors underscore the need for
a personalized approach to medication post-stenting, particularly in populations with varying baseline
risks.

Limitations

Our study's limitations include its observational design, which, despite rigorous methodology, cannot
establish causality between medication type and clinical outcomes. Additionally, the study was
conducted at a single center in Pakistan, which may limit the generalizability of the findings to other
settings or populations. Another limitation is the reliance on patient self-reporting for medication
adherence, which can introduce bias. Moreover, the study did not account for the potential influence
of concurrent medications beyond antiplatelets, which could affect outcomes.

CONCLUSION

In conclusion, our study provides compelling evidence that Clopidogrel is superior to Aspirin in
improving clinical outcomes and medication adherence in both diabetic and non-diabetic patients
undergoing coronary stenting. These findings advocate for the tailored use of antiplatelet therapy to
enhance post-stenting outcomes, particularly in diabetic patients who are at a higher risk of
thrombotic events. Further research should explore the long-term effects of these therapies in larger,
multi-center trials to validate our findings and guide clinical practice on a broader scale.
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