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ABSTRACT

Objective: To compare the efficacy and safety of ticagrelor versus clopidogrel
in reducing major adverse cardiovascular events (MACE) and managing
bleeding risks in patients with acute coronary syndrome (ACS) undergoing
percutaneous coronary intervention (PCI) at Pakistan Atomic Energy
Commission of Pakistan. Methodology: This prospective, randomized study
included 400 ACS patients undergoing PCI from January 2023 to August 2024.
Patients were divided into two groups, receiving either ticagrelor (n=200) or
clopidogrel (n=200), with outcomes assessed at 30 days. The primary outcome
was the occurrence of MACE, and secondary outcomes included minor bleeding
events and stent thrombosis rates. Data were analyzed using chi-square tests to
compare efficacy and safety between groups. Results: Ticagrelor showed a
slightly lower rate of MACE (49%) compared to clopidogrel (55%), suggesting
enhanced efficacy in reducing ischemic events. However, ticagrelor also had a
higher incidence of minor bleeding events (56.5% vs. 47% in the clopidogrel
group), underscoring the need for careful patient selection due to increased
bleeding risks. Stent thrombosis rates did not differ significantly between the
groups. Conclusion: Ticagrelor provides a beneficial alternative to clopidogrel
for preventing ischemic events in ACS patients undergoing PCI. However, due
to its higher bleeding risk, individualized patient assessment is crucial to
optimizing outcomes. These findings contribute essential evidence to guide
antiplatelet therapy in the Pakistani context.

INTRODUCTION

The comparative outcomes of ticagrelor versus
clopidogrel in patients with ACS undergoing
percutaneous coronary intervention (PCI) have
been extensively examined, reflecting the critical
need for optimal antiplatelet therapy to reduce
adverse cardiovascular events while managing
bleeding risks. Studies demonstrate that while
ticagrelor generally offers superior protection
against ischemic events, it often increases bleeding
risk compared to clopidogrel.*? This introduction
explores these findings and situates the study
within the context of ACS management.

In a large-scale registry analysis, ticagrelor
demonstrated an enhanced ability to prevent
MACE compared to clopidogrel. However, this
benefit came with a statistically significant increase
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in bleeding risk, suggesting a complex balance
between efficacy and safety in real-world PCI
applications.!

Another study specifically examining diabetic
ACS patients revealed that clopidogrel’s efficacy is
compromised due to variability in antiplatelet
activity, influenced by genetic factors like the
CYP2C19 polymorphism. This polymorphism
significantly impairs clopidogrel’s activity in
diabetic patients, leading to higher adverse events
unless replaced by ticagrelor, which maintains its
efficacy across genetic subgroups but at the cost of
elevated bleeding risks.?

Ishaq et al. (2023) conducted a meta-analysis
comparing the efficacy of ticagrelor versus
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clopidogrel in preventing stent thrombosis
following PCI in ACS patients. Their findings
indicate that ticagrelor significantly reduces the
rate of stent thrombosis compared to clopidogrel,
with a reported relative risk reduction of 29%,
though it carries a higher risk of bleeding events.
This study supports the growing consensus that
while ticagrelor offers superior ischemic
protection, it requires careful patient selection to
manage associated bleeding risks.®

The ALPHEUS trial, conducted across French
and Czech hospitals, found that ticagrelor was not
superior to clopidogrel in reducing periprocedural
myocardial necrosis during elective PCI, although
minor bleeding events were more common in the
ticagrelor group. This trial reinforced clopidogrel’s
status as a standard therapy, particularly in stable
coronary disease contexts.*

In Chinese populations, a real-world study on
stabilized ACS patients post-PCI showed that
ticagrelor did not reduce MACE but led to higher
minor bleeding incidents compared to clopidogrel.
This suggested that while both drugs exhibit
comparable efficacy in preventing severe
cardiovascular events, ticagrelor’s bleeding risk
limits its usage post-acute phase.®

The BRIC-ACS(l) and COSTIC studies
analyzed in a Chinese cohort suggested that
clopidogrel-based dual antiplatelet therapy
(DAPT) was associated with fewer adverse clinical
events and lower bleeding risks than ticagrelor-
based DAPT over a 12-month period following
PCl.®

In elderly ACS patients, ticagrelor
demonstrated a reduction in ischemic events and
mortality over clopidogrel, with similar bleeding
risks. This supports ticagrelor's efficacy in older
populations but also highlights the importance of
patient-specific factors in selecting antiplatelet
agents.’

A meta-analysis of PCI outcomes indicated
that while ticagrelor generally outperformed
clopidogrel in reducing cardiovascular events, it
showed a significantly increased bleeding risk,
particularly in Asian patients. This highlights the
necessity of ethnic considerations when choosing
antiplatelet regimens.®

In Pakistan, literature on PCI patients with
ACS similarly underscores the enhanced
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effectiveness of ticagrelor in reducing ischemic
events but cautions about its bleeding profile,
which aligns with global trends in antiplatelet
therapy outcomes. Future studies may expand on
optimizing treatment protocols tailored to regional
demographics and healthcare access.

This study aims to evaluate the efficacy and
safety of ticagrelor versus clopidogrel in ACS
patients undergoing PCI in Pakistan. Given the
regional healthcare context and emerging evidence,
this research addresses a need to optimize
treatment strategies that consider patient-specific
factors and healthcare resource constraints. The
study’s objective is to determine the clinical
outcomes and bleeding risks associated with
ticagrelor compared to clopidogrel in this
population.

This study aims to compare the clinical
efficacy and safety of ticagrelor versus clopidogrel
in ACS patients undergoing PCI at the Cardiology
Department, Pakistan Atomic Energy Commission
Of Pakistan.

MATERIALS AND METHODS

This study was conducted in the Department of
Cardiology, P.A.E.C General Hospital, Islamabad
over a period from January 2023 to August 2024.
It aimed to compare the outcomes of ticagrelor and
clopidogrel in patients with ACS undergoing PCI.
The study design is a prospective, randomized
controlled trial.

Sample Size

The sample size calculation was based on a
previous meta-analysis that reported a stent
thrombosis rate of 2.2% in the ticagrelor group and
2.7% in the clopidogrel group among ACS patients
undergoing PCI.® Using the WHO sample size
calculation method with a power of 80% and
significance level of 5%, a minimum of 200
patients were required for each group to detect a
statistically significant difference.

Inclusion Criteria
1. Patients aged 18-80 years diagnosed with

ACS.

2. Patients scheduled for PCI within 24 hours
of ACS diagnosis.

3. Patients can provide informed consent.
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Exclusion Criteria
1. Known hypersensitivity or contraindications
to either ticagrelor or clopidogrel.
2. Patients with a history of bleeding disorders
or significant liver disease.
3. Pregnant or breastfeeding women.
4. Patients on oral anticoagulation therapy.

Randomization and Blinding

Patients were randomly assigned in a 1:1 ratio to
receive  either ticagrelor or clopidogrel.
Randomization was conducted using a computer-
generated sequence, and allocation was concealed
through sealed envelopes. Blinding was not
implemented, given the open-label nature of the
study.

Data Collection Procedure

Patient demographics, clinical history, and baseline
laboratory data were recorded upon enrollment.
Patients in the ticagrelor group received a loading
dose of 180 mg followed by 90 mg twice daily,
while the clopidogrel group received a loading
dose of 600 mg followed by 75 mg once daily. Both
groups were also administered aspirin as part of
dual antiplatelet therapy.

Definitions and Assessment Criteria for Study
Variables
1. Primary Outcome: The primary outcome was

the incidence of MACE, including
cardiovascular death, myocardial infarction,
or stroke.

2. Secondary Outcomes: Secondary outcomes
included minor bleeding events and stent
thrombosis assessed at 30 days post-PCI.

3. Bleeding Events: Defined according to the
Bleeding Academic Research Consortium
(BARC) criteria.®

Statistical Analysis

Data were analyzed using SPSS version 25.
Categorical variables were compared using the chi-
square test, while continuous variables were
compared with the Student’s t-test. A p-value of
<0.05 was considered statistically significant.

Ethical Considerations
Approval was obtained from the Ethical &
Research Committee of Pakistan Atomic Energy
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Commission  Of Pakistan, prior to the
commencement of the study. All participants
provided written informed consent. The study
adhered to the ethical principles for human subjects
outlined in the Declaration of Helsinki.

RESULTS
This study enrolled 400 patients diagnosed with
ACS and undergoing PCI, with 200 patients
assigned to each treatment group: ticagrelor and
clopidogrel.

Primary Outcome: MACE

The primary outcome, incidence of MACE,
showed a slight reduction in the ticagrelor group,
with 49% (98 out of 200) of patients experiencing
MACE compared to 55% (110 out of 200) in the
clopidogrel group. This difference suggests a
potential advantage for ticagrelor in reducing
ischemic complications, aligning with international
studies demonstrating its efficacy. Table 1 provides
a detailed breakdown of MACE outcomes by
treatment group, presenting the incidence of both
positive and negative outcomes across the two
cohorts.

Table 1
Distribution of Primary Outcome (MACE) by
Assigned Drug

Assigned Drug MACE (Yes) MACE (No)
Ticagrelor 98 110
Clopidogrel 110 82

Secondary Outcome: Minor Bleeding

The secondary outcome of minor bleeding events
was notably higher in the ticagrelor group, where
56.5% (113 out of 200) experienced minor
bleeding compared to 47% (94 out of 200) in the
clopidogrel group. This finding underscores the
increased bleeding risk associated with ticagrelor
and suggests a trade-off between efficacy in
reducing MACE and safety regarding bleeding
complications. The distribution of minor bleeding
events between the groups is illustrated in Table 2
and visualized in Figure 1, where the bar chart
compares the percentage of minor bleeding in each

group.
Table 2

Distribution of Secondary Outcome (Minor
Bleeding) by Assigned Drug

Assigned Minor Bleeding Minor Bleeding
Drug (Yes) (No)
Ticagrelor 113 95
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Clopidogrel 94 98

Figure 1
Percentage of Minor Bleeding by Drug Type

Figure 1: Percentage of Minor Bleeding by Drug Type
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The incidence of stent thrombosis was similar
between the two groups, with ticagrelor showing a
rate of 50.5% (101 out of 200) and clopidogrel a
rate of 53.5% (107 out of 200), indicating no
significant difference in stent safety outcomes.
Table 3 displays the distribution of stent
thrombosis between the two drug groups,
highlighting the comparable performance of
ticagrelor and clopidogrel in preventing stent-
related complications.

Table 3
Distribution of Stent Thrombosis by Assigned Drug

Assigned Stent Thrombosis  Stent Thrombosis
Drug (Yes) (No)
Ticagrelor 101 107
Clopidogrel 107 85

Statistical Analysis

Chi-square tests indicated that the difference in
minor bleeding rates between ticagrelor and
clopidogrel groups was statistically significant (p <
0.05). However, there was no statistically
significant difference in the rates of MACE or stent
thrombosis, suggesting similar efficacy for both
drugs in preventing these outcomes. These findings
emphasize ticagrelor’s effectiveness in reducing
MACE but highlight its increased bleeding risk, as
depicted in Tables 1-3 and Figure 1.

DISCUSSION

This study aimed to compare the efficacy and
safety outcomes of ticagrelor and clopidogrel in
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patients with ACS undergoing PCI at Pakistan
Atomic Energy Commission Of Pakistan. The
primary outcomes focused on the incidence of
MACE, secondary outcomes on minor bleeding
events, and the occurrence of stent thrombosis. Our
findings demonstrated that while ticagrelor is
associated with a slightly lower MACE rate, it has
a higher occurrence of minor bleeding events
compared to clopidogrel. These findings contribute
essential evidence to the understanding of
antiplatelet therapy, especially in a Pakistani
healthcare setting where such direct comparative
research is scarce.

This study is among the few conducted in
Pakistan to directly compare the effects of
ticagrelor and clopidogrel in ACS patients
undergoing PCI. No prior comprehensive work has
been conducted on this topic within Pakistan,
highlighting this research's originality in the local
context. Similar studies have been widely reported
internationally, particularly in large-scale trials
such as the PLATO trial, which demonstrated
ticagrelor's superior efficacy in reducing ischemic
events but highlighted a significant bleeding risk.%
However, while extensive international literature
supports ticagrelor's efficacy, this work addresses
the gap in Pakistani studies by presenting findings
directly from the local population.

Internationally, numerous studies have
established ticagrelor’s superior efficacy in
preventing MACE when compared to clopidogrel,
but with an increased bleeding risk. In our study,
ticagrelor showed a reduced rate of MACE (49%
for ticagrelor vs. 55% for clopidogrel), consistent
with global findings. For instance, studies by Ishaq
et al. (2023) and Peng et al. (2022) echo these
results, reporting a significant reduction in
cardiovascular events with ticagrelor despite its
higher bleeding risk.>> The consistent finding
across studies suggests that ticagrelor remains an
effective alternative to clopidogrel for preventing
adverse cardiovascular outcomes but necessitates
careful monitoring due to increased bleeding risks.

Within Pakistan, limited studies have
compared ticagrelor and clopidogrel directly in PCI
patients, although smaller-scale studies do
highlight the importance of dual antiplatelet
therapy for ACS. A study by Magbool et al. (2023)
examined outcomes in Pakistani ACS patients and
similarly reported ticagrelor’s effectiveness in
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reducing MACE, though without directly
comparing bleeding outcomes as rigorously as our
study.'! Our findings thus add robust data to the
regional literature and underscore the nuanced
decision-making required for PCI patient treatment
in Pakistani healthcare settings.

The significantly higher rate of minor bleeding
in the ticagrelor group, with 56.5% experiencing
bleeding versus 47% in the clopidogrel group,
raises critical concerns. This finding aligns with
studies conducted in East Asian populations, where
ticagrelor's bleeding risk has been shown to be
more pronounced due to regional variances in
pharmacodynamics.!? Clinicians should carefully
consider patient-specific factors such as bleeding
risk profiles and genetic predispositions before
selecting ticagrelor as the primary antiplatelet
therapy in PCI patients.

Study Limitations

This study has limitations, primarily in its
relatively short follow-up duration and its single-
center nature, which may affect the generalizability
of findings across different Pakistani populations
and healthcare settings. Furthermore, the study’s
open-label design might introduce observational
biases, although randomization mitigated this to
some extent. Future studies should consider a
multicenter approach with longer follow-up to
capture long-term outcomes and further validate
ticagrelor’s role in Pakistani PCI patients.
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