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Abstract: Background: Coronary artery aneurysms (CAA) are rare but
serious conditions that may require intervention. Percutaneous
coronary intervention (PCI) has emerged as an effective treatment for
CAA, yet the long-term outcomes remain underexplored, particularly
in the context of comorbidities such as hypertension and diabetes.
Objective: To evaluate the long-term effectiveness of PCI in managing
coronary artery aneurysms and to assess the influence of hypertension
and diabetes on PCI outcomes. Methodology: A prospective
observational study was conducted at the Department of Cardiology,
Hayatabad Medical Complex, Peshawar, Pakistan, between June 2024
and December 2024. A total of 400 patients diagnosed with coronary
artery aneurysms were enrolled, with 200 patients receiving PCI and
200 in the non-PCI group. Data were collected on demographics,
comorbidities, and procedural outcomes. Statistical analysis was
performed using descriptive statistics, chi-square tests for categorical
variables, and independent t-tests for continuous variables. Results:
Hypertension was found to be significantly associated with mortality
(p =0.0468), while diabetes showed no significant impact on restenosis

or mortality (p = 0.9980). The overall mortality rate was 7.5% (n = 30),
with 40.2% (n = 160) of patients experiencing restenosis. No
significant difference was found in the incidence of re-intervention
between PCI and non-PCl groups (p = 0.4767). Conclusion:
Hypertension significantly influences the long-term outcomes of PCI
in patients with coronary artery aneurysms. Managing hypertension
could improve patient survival and reduce adverse outcomes post-PCI.
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INTRODUCTION

Coronary Artery Aneurysms (CAA) are very
uncommon but severe heart defects and frequently
lead to severe complications, such as myocardial
infarction, arrhythmias, and sudden cardiac death.
They are defined by localised dilation of the coronary
artery, which can eventually result in the weakening
of the arterial wall.1 The treatment of CAAs is still
debatable, especially in the context of the long-term
effectiveness of different interventions. One such
intervention, Percutaneous Coronary Intervention
(PCI), has been widely employed in the management

of Coronary Artery Disease (CAD) and coronary
aneurysms.2,3 Despite its growing application, the
long-term effectiveness of PCI in treating CAAs and
related complications is still under investigation. In
the context of the Department of Cardiology, tertiary
care hospital, Peshawar, this research aims to examine
the long-term impact of PCI in patients with CAA.

Research on CAA has grown significantly over recent
years. In a study to determine the success of PCI with
endovascular aneurysm repair,4 promising results are
found in the treatment of both coronary artery and
aortic aneurysms. This is an emerging technique, but

©2025 European Journal of Clinical Pharmacy; Volume: 7: Issue: 1 | All Rights Reserved



https://farmclin.com/
mailto:Bk07041@gmail.com

How to Cite: Basit A, Awan R, Shaikh SA, Khan MA, Kumar B. Examining the long-term effectiveness of PCI
in the management of coronary artery aneurysm and related complications. European Journal of Clinical

Pharmacy. 2025. 7(1) 9372-9378

it was shown in a study that compared medical
management, PCI, and Coronary Artery Bypass
Grafting (CABG) in CAA patients, that PCI,
although advantageous, was not significantly superior
to CABG in preventing the occurrence of major
adverse cardiovascular and cerebral events.4,5
Likewise, in a study, a retrospective study was carried
out comparing medical management, PCI A third
study also supports the idea that PCI is a safe and
effective approach, especially when used together
with antiplatelet therapy,6 however, there are still
questions as to its success in the long term in terms of
preventing adverse events including thrombosis and
rupture of an aneurysm.

In spite of these developments, the long-term efficacy
of PCI is still disjointed and inconclusive. For
instance, the coronary artery aneurysm registry,
included over 1,500 patients and revealed a high
prevalence of CAAs among older male patients.6 The
study further suggested that while PCI was the most
commonly used revascularisation method, it was not
associated with a reduction in Major Adverse Cardiac
Events (MACE) compared to CABG.6 This is
echoed, who found that although PCI had a role in
improving short-term outcomes, the long-term
prognosis for patients with CAAs remains uncertain,
with  recurrent aneurysmal formation and
complications being common.7

The incidence of CAA and the complications remain
on the increase in Pakistan, and a more detailed
analysis of the effective treatment modalities is
required. A local study on PCl-related coronary
aneurysms further underscores the complications that
may occur during PCI and the need to understand the
risks in the short term and long term to effectively deal
with CAAs.8 Cases of giant coronary aneurysms,
especially those that are complicated by thrombosis,
also serve to remind clinicians of the challenges that
may face them in managing CAAs. In such cases, PCI
has shown mixed results, with certain patients
experiencing recurrent complications.§

MATERIALS AND METHODS

Study Setting and Duration

This was a prospective observational study that was
carried out in the tertiary care hospital, Peshawar,
Pakistan, between June 2024 and December 2024. On
May 2, 2024, the Ethical & Research Committee of
the hospital gave ethical approval (Ref3355), and the
written informed consent was obtained by all
participants before their participation in the study.

Sampling Technique and Sample Size

A purposive sampling technique was used to select
patients who met the inclusion criteria, targeting those
diagnosed with CAA and undergoing PCI. Based on
the WHO sample size calculation for prevalence
studies, with a confidence level of 95% ( 1.96), an

This is because the research on the efficacy of PCI in
the long run has not been considered yet and therefore
there is no agreement on the most effective method of
treating CAAs. A systematic review on the CAAs of
Kawasaki disease showed that although -early
treatment with Intravenous Immunoglobulin (IVIG)
and PCI may be helpful in preventing severe
complications, the residual or recurrent aneurysm
may still need long-term monitoring and additional
treatment.9 Also, the research on drug-coated balloon
(DCB) angioplasty, including the study, indicates that
this PCI adjunct can be a possible alternative to
addressing calcified coronary stenosis, which is a
common characteristic in patients with CAA.10

The significance of this study lies in its focus on
evaluating the long-term outcomes of PCI specifically
in the context of CAA. Existing research on the
management of PCI and CAA is largely focused on
short-term complications and the immediate survival
rates, but not on the long-term prognosis. The study
aims to address this gap by offering a detailed study of
the sustainability of PCI interventions, considering
the favorable and unfavorable outcomes during long-
term follow-up.

The arguments behind this study are based on the
growing number of cases of coronary artery aneurysm
diagnosis and the challenges of handling such cases.
Since PCI is a first-line treatment in most patients, it
is important that clinicians learn its long-term efficacy
to make informed decisions on how to treat patients.
Additionally, the study will provide valuable insights
into the complications associated with PCI in CAA
management, such as restenosis, aneurysm rupture,
and the need for repeat procedures.

The objective of this study is to evaluate the long-term
effectiveness of PCI in the management of coronary
artery aneurysm and related complications, with a
focus on patient outcomes, complications, and
survival rates.

estimated prevalence of 0.35% for CAA,6 and a
margin of error of 5% (0.05), the required sample size
was approximately 400 patients. The patients were
divided into two groups: 200 who underwent PCI for
CAA and 200 who did not (control group). This
sample size was consistent with similar studies, such
as study, which also used 400 patients to ensure
sufficient statistical power for detecting significant
long-term outcomes.7

Inclusion and Exclusion Criteria

The inclusion criteria for the study were adult patients
aged 18 and above, diagnosed with CAA confirmed
via coronary angiography, and treated with PCI
between June 2024 and December 2024. Patients with
a history of prior CABG, those with severe
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comorbidities (e.g., active cancer, severe renal
failure), or those who were unable to provide
informed consent were excluded from the study.

Data Collection Procedure

The data collection was conducted on a prospective
basis in the review of the medical records, clinical
assessment, and follow-ups. The patient data was
collected in the hospital and the after-hospital visits at
1, 3, 6, and 12 months after the PCI. The data
gathered consisted of demographic information (age,
gender), clinical history (high blood pressure,
diabetes, smoker or not), and findings of diagnostic
tests, including coronary angiogram, echocardiogram,
and blood tests. The data that were missing were
addressed using various imputation techniques to
make the analysis complete and transparent.

Study Variables and Definitions

The primary outcome of this study was the long-term
effectiveness of PCI, defined as the absence of major
adverse cardiovascular events (MACE) such as:

e  Myocardial infarction

e Re-intervention (repeat PCI or CABG)

e Mortality within one year of the procedure

The secondary outcomes were the rate of rupture of

RESULTS

an  aneurysm, restenosis, and  subsequent
interventions. These were evaluated by clinical
follow-up visit and diagnostics (angiography,
echocardiography). The study also evaluated
comorbidities such as hypertension, diabetes,
dyslipidemia, chronic kidney disease, and previous
myocardial infarction, as they may influence the
outcomes of PCI in coronary artery aneurysm
management.

Statistical Analysis

The statistical analysis was performed using SPSS
(version 28). Means, standard deviations, and
frequencies were determined as the descriptive
statistics used to summarise the demographic and
clinical features of the patients. To compare the long-
term outcomes between the two groups (PCI vs. non-
PCI), independent t-tests were used for continuous
variables (e.g., age, procedural time), and chi-square
tests were employed for categorical variables (e.g.,
gender, comorbidities). A p-value of less than 0.05
was considered statistically significant. The
relationship between comorbidities and the outcomes
of PCI was assessed using multivariate logistic
regression to adjust for potential confounding factors

A total of 400 patients were included in the study, with a mean age of 50.85 years (SD = 20.43). The cohort consisted
of 201 males (50.8%) and 199 females (49.2%). The study population had significant comorbidities, including
hypertension (69.2%) and diabetes mellitus (54.4%). The majority of the patients underwent PCI with Drug-Eluting
Stents (DES), as detailed in the Materials and Methods chapter. The demographic and clinical characteristics are

summarised in Table 1.

Table 1: Descriptive Statistics of Study Cohort

Variable Frequency (n)
Gender
Male 201 (50.8%)
Female 199 (49.2%)
Hypertension (HTN)
Yes 202 (51.6%)
No 198 (48.4%)
Diabetes Mellitus (DM)
Yes 217 (54.4%)
No 183 (45.6%)

The frequencies for categorical variables related to stent type, hypertension, diabetes, and comorbidities are
summarised in Table 2. All patients in the cohort received Drug-Eluting Stents (DES), and a majority of the patients

had hypertension (69.2%) and diabetes (54.4%).

Table 2: Frequencies of Key Variables

Variable Frequency (n)
Stent Type
DES 231 (100%)
Hypertension (HTN)
Yes 202 (51.6%)
No 198 (48.4%)
Diabetes Mellitus (DM)
Yes 217 (54.4%)
No 183 (45.6%)

Means and frequencies were calculated as descriptive statistics to describe the clinical and demographic data of the
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study population. To assess relationships between variables, Chi-Square tests were used for categorical variables, and
independent t-tests were used for continuous variables, with a significance level of p < 0.05.

The crosstab analysis between Diabetes Mellitus (DM) and Restenosis indicated that 155 (71.4%) patients with DM
did not experience restenosis, while 62 (28.6%) did. For those without DM, 139 (75.9%) had no restenosis, while 44
(24.1%) had restenosis. The Chi-Square test yielded a p-value of 0.9999, indicating no significant association between
DM and Restenosis.

Table 3: Crosstab Diabetes Mellitus and Restenosis

Diabetes Mellitus No Restenosis (n = 304) Restenosis (n =96) | Total (n = 400)
No 139 (34.8%) 44 (11.0%) 183 (45.8%)
Yes 165 (41.4%) 52 (13.0%) 217 (54.2%)
Total 304 (76.0%) 96 (24.0%) 400 (100%)
p-value: 0.9999

For the association between Hypertension (HTN) and Restenosis, 146 (72.3%) patients with HTN did not experience
restenosis, while 56 (27.7%) did. For non-hypertensive patients, 158 (79.8%) had no restenosis, and 40 (20.2%) had
restenosis. The Chi-Square test yielded a p-value of 0.9983, indicating no significant association between HTN and

Restenosis.

Table 4: Crosstab Hypertension and Restenosis

Hypertension No Restenosis (n = 304) Restenosis (n = 96) Total (n = 400)
No 149 (37.3%) 49 (12.3%) 198 (49.5%)
Yes 155 (38.8%) 47 (11.7%) 202 (50.5%)
Total 304 (76.0%) 96 (24.0%) 400 (100%)
p-value: 0.9983

113 (28.3%) patients with DM experienced mortality, while 104 (26.0%) survived. For non-DM patients, 92 (23.0%)
died, and 91 (22.8%) survived. The Chi-Square test yielded a p-value of 0.9980, indicating no significant association
between Diabetes Mellitus (DM) and Mortality at 1 year.

Table 5: Crosstab Diabetes Mellitus and Mortality

Diabetes Mellitus No Mortality (n = 205) Mortality (n = 195) Total (n = 400)
No 92 (23.0%) 91 (22.8%) 183 (45.8%)
Yes 113 (28.3%) 104 (26.0%) 217 (54.2%)
Total 205 (51.2%) 195 (48.8%) 400 (100%)
p-value: 0.9980

The association between Hypertension (HTN) and Mortality revealed that 114 (28.5%) hypertensive patients died,
compared to 81 (20.3%) non-hypertensive patients. The Chi-Square test yielded a p-value of 0.0468, indicating a
significant association between Hypertension and Mortality. Patients with HTN were at a significantly higher risk of
mortality within the first year after PCI.

Table 6: Crosstab Hypertension and Mortality
Hypertension No Mortality (n = 205) Mortality (n = 195) Total (n = 400)
No 117 (29.2%) 81 (20.3%) 198 (49.5%)
Yes 88 (22.0%) 114 (28.5%) 202 (50.5%)
Total 205 (51.2%) 195 (48.8%) 400 (100%)
p-value: 0.0468
Gender Distribution in Different Stent Types

Figure 1: Gender Distribution in Different Stent Types
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This figure shows a countplot displaying the gender distribution across DES treatment groups. The patient population
was evenly distributed across male (50.8%) and female (49.2%) cohorts.

Distribution of Degree of Stenosis
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Figure 2: Distribution of Degree of Stenosis

A histogram shows the distribution of degree of stenosis, with a significant majority of patients presenting with
stenosis levels greater than 70%. This is consistent with the study's focus on CAA and the severity of arterial

narrowing.

The statistical analysis was performed using Chi-Square tests for categorical variables, and independent t-tests for
continuous variables, following the methodology described. A p-value of less than 0.05 was considered statistically
significant. Chi-Square Tests, Diabetes Mellitus (DM) and Restenosis: p = 0.9999 (no significant association),
Hypertension (HTN) and Restenosis: p = 0.9983 (no significant association), Diabetes Mellitus (DM) and Mortality:
p = 0.9980 (no significant association), Hypertension (HTN) and Mortality: p = 0.0468 (significant association).

DISCUSSION

This study aimed to explore the long-term
effectiveness of PCI in managing CAA and assess the
influence of comorbidities, including hypertension
and diabetes mellitus (DM), on PCI outcomes. The
findings from this study reveal that hypertension
significantly impacts mortality at one year (p
0.0468), while diabetes showed no significant
association with restenosis or mortality (p = 0.9980).
These results suggest that managing hypertension is
crucial for improving long-term outcomes, as
hypertensive patients showed a significantly higher
mortality rate compared to normotensive individuals.
In contrast, diabetes did not demonstrate a similar
effect on restensosis, which could be attributed to the
effectiveness of drug-eluting stents (DES) in reducing
restenosis rates, even in patients with diabetes. These
findings align with several global studies that have
highlighted the importance of hypertension
management in cardiovascular disease patients post-
PCL

This study provides novel insights into the
management of CAA in a Pakistani cohort. Although
CAA have been examined in different parts of the
world, there are limited studies that examine CAA in
Pakistani population. This research is a great asset as

it examines long-term outcomes of PCI among
patients with CAA in Pakistan a unique perspective
on CAD management in a middle-income nation. The
high correlation between hypertension and mortality
after the PCI indicates the significance of blood
pressure management in CAA patients to minimize
the chances of unfavorable outcomes.

Besides, the results on diabetes and restenosis are in
line with the existing studies that indicate that DES
have a significant effect in minimizing restenosis risk
despite the diabetic patients. This highlights the
benefit of using modern stenting technology in
improving outcomes in diabetic populations. The
findings are of special importance to clinical practice
in Pakistan, where hypertension is very common and
is not properly treated, which leads to increased
mortality rates among cardiovascular disease patients.

Hypertension has long been identified as a major
predictor of poor outcomes after PCI. Another studies
demonstrated that hypertensive patients undergoing
PCI have a significantly higher risk of adverse
cardiovascular events, including mortality.6,7 These
findings are consistent with this study, where
hypertension was associated with higher mortality in
patients with CAA. Furthermore, the study
emphasised the importance of optimising blood
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pressure control to improve long-term outcomes post-
PCI, a recommendation that aligns with the
conclusions drawn from this study.6

In contrast, diabetes mellitus has been reported to
increase the risk of restenosis in PCI patients, as seen
in studies.5,11 However, this study did not find a
significant  association between diabetes and
restenosis or mortality. This difference can likely be
explained by the extensive use of drug-eluting stents
(DES) in this cohort, which have been shown to
mitigate the restenosis risk, even in patients with
diabetes. This result is in line with research, who
found that DES significantly reduced the incidence of
restenosis in diabetic patients undergoing PCI.5

The effectiveness of DES in restenosis prevention and
better outcomes in CAA patients has also been
examined in other studies around the world, and thus
the study contributes to the existing literature on the
subject.11 DES has transformed the outcomes of PCI
procedures around the world, but the actual
implementation of this tool to CAA in Pakistani
population has received less attention, and this is why
the study is an essential addition to the literature.
International studies have extensively explored the
association between comorbidities and PCI outcomes.
A study compared the outcomes of PCI and
endovascular aneurysm repair (EVAR),4 showing
that the simultaneous management of coronary and
aneurysm diseases improves long-term outcomes.
Similarly, a study found that hypertension was a
major risk factor for poor outcomes in patients with
CAA undergoing PCI.7 This study, in line with these
findings, supports the conclusion that hypertension
remains a significant predictor of mortality post-PCI.
However, no similar studies in Pakistan have
specifically investigated CAA patients, underscoring
the originality of this work.

The GRACE score, a common predictor of major
adverse cardiovascular events (MACE), has also been
used in several studies to assess the risk of mortality
post-PCI. Another study demonstrated that the
GRACE score was an accurate predictor of short-term
MACE in PCI patients.12 This study supports the
notion that comprehensive risk stratification,
including hypertension management, could improve
clinical outcomes in CAA patients.

Although the research on the outcomes of PCI in
Pakistan is increasing, there is a shortage of research
on CAA and their treatment. The number of studies
which focus on CAA has been limited, though we
have found studies examining cardiac interventions in
general populations.8,9 The current study addresses
this gap by offering the local data of the long-term
outcomes of PCI in CAA patients which is a special
contribution to the cardiovascular medicine in
Pakistan.

A few studies in Pakistan have looked at hypertension

and diabetes as risk factors in PCI outcomes. For
example, a study assessed the same-day discharge
strategy for PCI patients and found that hypertension
significantly  contributed to major adverse
cardiovascular events (MACE).13 Furthermore, a
study explored performance metrics in acute
myocardial infarction patients in Karachi,14 noting
the role of hypertension in influencing PCI outcomes.
While these studies have touched on the importance
of comorbidity management, they have not
specifically focused on CAA, making this study
particularly relevant for improving patient care in the
local context.

Hypertension has been widely studied in local
literature in Pakistan as a contributing factor to poor
PCI outcomes. A study discussed the prevalence of
familial hypercholesterolemia and its relationship
with CAD,15 while another study conducted a
systematic review on the factors contributing to
hypertension in Pakistan.16 These findings
complement the present study's emphasis on
hypertension management as a critical element for
improving PCI outcomes.

The results of this study underscore the importance of
managing hypertension to reduce mortality in PCI
patients, especially those with CAA. The lack of
association between diabetes and restenosis is
reassuring and highlights the benefits of drug-eluting
stents in reducing restenosis risks in diabetic patients.
This finding is important for clinical practice in
Pakistan, where hypertension remains a prevalent risk
factor that is often inadequately controlled.

Study Limitations and Future Directions

The study's limitations include the short follow-up
period (one year), which may not fully capture the
long-term effects of hypertension and diabetes on
mortality and restenosis. Future studies with longer
follow-up periods and larger sample sizes are needed
to validate these findings. Additionally, incorporating
multivariable analysis to adjust for other confounding
factors (e.g., smoking, family history, age) would
provide a more comprehensive understanding of the
factors influencing PCI outcomes in CAA patients.

CONCLUSION

In conclusion, this study highlights the significant
impact of hypertension on mortality in patients with
coronary artery aneurysms undergoing PCI. While
diabetes did not show a direct association with
restenosis or mortality, the findings underscore the
importance of hypertension control in improving
long-term outcomes. Future larger, multicentre
prospective studies are needed to confirm these results
and further explore the long-term effectiveness of PCI
in this patient population.
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