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Abstract

Ischemic stroke is strongly associated with atrial fibrillation (AF). This
category of patients has 5 times more risk of the normal population. This
systematic review and meta-analysis are concerned with the comparative
effectiveness of aspirin and clopidogrel in the secondary Stroke
prevention in patients with AF who cannot take Anticoagulation therapy
due to contraindications, high risk of Bleeding, or due to intolerance.
Randomized controlled trials and observational studies from the year
2000 to 2024 that compared the two antiplatelets in patients with prior
stroke or TIA were included in the review. Outcome measures included
recurrent stroke, all-cause mortality, and major bleeding events were
abstracted from the study. Thus, the meta-analysis shows that clopidogrel
compared to aspirin might provide a significant but not very meaningful
increment in stroke recurrence risk reduction by 10%, yet the results
were not statistically significant since the confidence intervals crossed
1. There was no statistically significant difference between aspirin and
clopidogrel on all-cause mortality; however, clopidogrel seemed to have a
small advantage. The results also showed that the use of clopidogrel was
found to be linked to a higher but non-significant risk of major bleeding as
compared to aspirin. Overall, moderate interstudy variability was observed
in the patient population, stroke characteristics, and treatment protocols.
Thus, this review supports clinicians in understanding the relative risks of
aspirin and clopidogrel therapy for high-risk AF patients who cannot take
anticoagulants and outlines the importance of a personalized therapy plan
based on the patients’ characteristics.

Keywords: Polypharmacy, Cardiovascular Outcomes, Frailty, Elderly
Patients, Deprescribing.

Introduction

Atrial fibrillation is among the most common types of cardiac arrhythmia
globally and is an independent predictor of ischemic stroke. AF is characterized
by an irregular heart thythm and can be paroxysmal and persistent, which
results in a rapid heart rate and a reduced flow of blood in the heart, thus
promoting the formation of blood clots in the chambers of the heart. If these
clots reach the brain, then all patients have a risk of suffering a stroke. This
is especially worrisome given that patients with AF are five times as likely
to develop a stroke, and therefore avoiding a stroke is a major focus when
treating patients with AF [1,2].

Although stroke is a leading cause of death, it also entails substantial rates
of permanent disability, which is costly to the health systems across the world.
Hence, secondary prevention of stroke in patients with AF, especially those
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who have a history of stroke or TIA, is vital due to its PMB
implications. Secondary prevention is targeted at decreasing
the possibility of subsequent strokes that are typical and less
recoverable compared to first-time stroke [3,4].

Antithrombotic medications such as anticoagulants and
antiplatelet agents are one of the key treatment strategies
in AF patients to minimize the risk of thromboembolic
complications. Although anticoagulants like warfarin or
direct oral anticoagulants (DOACs) are well established
for use in stroke prevention in AF patients, certain patients
cannot take anticoagulants or are contraindicated because of
increased risk of bleeding or other complications [5,6]. In
such circumstances, aspirin and clopidogrel remain the only
potential solutions to lessen the risk of secondary stroke.

Aspirin is a popular antiplatelet that works by blocking
cyclooxygenase-1 (COX-1) irreversibly, leading to decreased
synthesis of thromboxane A2 and platelet aggregation [7].
Aspirin is relatively low-cost, easily accessible, and has
been used for many years in the prevention of cardiovascular
diseases. However, the effectiveness of this drug in the
prevention of stroke, especially in patients with AF, has been
questioned [8]. For example, the ACTIVE-A trial conducted
in patients with atrial fibrillation declared that aspirin may not
sufficiently protect against strokes, as compared with more
potent antiplatelet or anticoagulation agents [9,10].

Another antithrombotic drug is clopidogrel, which is in
the group of thienopyridines, and this works by inhibiting the
P2Y12 receptor on the platelet surface to prevent activation
and aggregation caused by ADP. It is a different type of drug
from aspirin and may be given where aspirin is ineffective
or should not be used. Clopidogrel is described to provide
comparatively stronger cover against thromboembolic
incidents in relation to aspirin, which is perhaps due to its
higher level of platelet anti-aggregation [11]. Increased focus
has been made on the use of clopidogrel and aspirin as an
agent instead of prescribed anticoagulants, with varying
effects observed. For instance, the ACTIVE-W trial has
demonstrated that the intervention with dual antiplatelet
therapy is less effective than with warfarin in the prevention
of the risk of a stroke in patients with AF [12,13].

It is also an important concern to determine which drug
is more effective in the prevention of secondary stroke in AF
patients, especially those who cannot use anticoagulants,
aspirin, or clopidogrel. The current set of guidelines also
gives unclear indications on the use of antiplatelets in
the prevention of stroke in AF. For instance, while the
guidelines by the American Heart Association (AHA) and
the American Stroke Association (ASA) recommend the
use of anticoagulants as the preferred therapy, with aspirin
used in patients unable to use anticoagulants, the European
guidelines also agree with the use of anticoagulants but
admit that patients on antiplatelets could also be considered
[14,15].
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With regard to this gap in the knowledge, the systematic
review and meta-analysis presented in this paper aims at
comparing the effectiveness of aspirin and clopidogrel in
preventing recurrent strokes in patients with AF. Thus,
understanding the relative advantages and disadvantages of
such antiplatelet agents is key for clinicians taking care of AF
patients at increased risk of stroke who cannot use or access
anticoagulation therapy. This review systematically collects
the existing data with the intention of offering clinicians a
sound perspective of the efficacy and risks that are related to
aspirin and clopidogrel in these patients.

Materials and Methods
Study Design

This systematic review and meta-analysis are reported in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses checklist (PRISMA). The
objective of this research is to determine the relative
effectiveness of aspirin and clopidogrel in the prevention
of stroke in patients with AF. To facilitate the analysis, the
present work will only consider the RCTs, cohort studies, and
observational studies that compare the effectiveness of these
two antiplatelet agents. The data collected is based on the
clinical endpoints like recurrent stroke, all-cause mortality,
and major adverse bleeding.

Selection Criteria

These criteria were set with an aim of including only
good-quality studies that will address the research question.
Included studies were similarly expected to involve a
comparison of aspirin and clopidogrel in the secondary
prevention of stroke in patients with AF. The present review
included only human research and limited the sources to the
English-language publications. The identified articles were
further filtered during the screening phase to determine the
appropriateness of the articles as per the laid-down eligibility
criteria, where two reviewers scrutinized the abstracts as well
as the full-text articles.

Inclusion Criteria

For this review, studies were included if they met the
following conditions: subjects were patients aged above 45
who, for some time, had been treated an atrial fibrillation
(AF) that saw them suffer a stroke or transient ischemic
attack (TIA). The following trials were required to assess
whether any amount of aspirin was superior to clopidogrel
as an antiplatelet agent in the prevention of recurrent stroke
or other thromboembolic episodes. The articles were selected
to include only randomized controlled trials (RCTs), cohort
studies, or observational studies, which were published
between January 2000 and September 2024. In addition, the
studies had to present certain endpoints such as recurrent
stroke, all-cause mortality, and major bleeding.
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Exclusion Criteria

They also excluded studies that did not involve patients
with AF or where participants had no prior history of stroke
or TIA. Furthermore, only trials directly comparing aspirin or
clopidogrel with other therapies (e.g., anticoagulants including
warfarin or DOACs) were excluded if no comparator for
aspirin and clopidogrel was available. Such articles as case
reports, editorials, reviews, or any other articles that did not
produce enough data to undergo meta-analysis were also left
out. Lastly, the publications and other literature that involved
pediatric, animal, or publications in other languages were
excluded.

Search Strategy

A comprehensive literature search was conducted using
electronic databases including PubMed, Cochrane Library,
EMBASE, and Scopus. The search strategy employed
medical subject headings (MeSH) terms and keywords such
as “aspirin,” “clopidogrel,” “secondary prevention,” “stroke,”
“atrial fibrillation,” and “antiplatelet therapy.” The search
was limited to studies published between January 2000 and
September 2024. Additional sources included reference lists
of relevant articles and citations from review papers. Grey
literature was explored through sources like clinical trial
registries and conference proceedings.

99 ¢

Table 1: PICOS Framework for the Research Question of the Study.

PICOS Description Search Terms
VT:EZT:Z;’;)?:I‘;TI‘Z‘; “atrial fibrillation” OR
Population . “stroke” OR “TIA” OR
and a history of stroke . ”
ischemic stroke
or TIA
Intervention Aspirin in any dose “ asplr!n .OR -
acetylsalicylic acid
. . “clopidogrel” OR
Comparison Clopidogrel “antiplatelet agents’
“recurrent stroke” OR
Recurrent stroke, all- | “secondary prevention”
Outcomes cause mortality, and OR “mortality” OR

“adverse events” OR
“bleeding complications”

major bleeding

Randomized controlled
trials, observational
studies, and cohort

studies

“RCTs” OR “cohort
studies” OR
“observational studies”

Study Design

Study Question

The primary research question guiding this review was:
"Is clopidogrel more effective than aspirin in preventing
recurrent stroke in patients with atrial fibrillation who have
experienced a previous stroke or transient ischemic attack?"
This question is framed to determine whether one antiplatelet
therapy provides superior efficacy while maintaining a
reasonable safety profile in this high-risk patient group.
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Data Extraction

The data were extracted by two researchers using a data
extraction form developed before the study began. Information
extracted from the trials included: study type, participants’
description, sample size, follow-up duration, intervention
(aspirin and clopidogrel dosages and frequency), as well
as the measures of efficacy. The main endpoints of interest
were the risk of first recurrent stroke, overall mortality, and
major bleeding events. Discrepancies that arose during data
extraction were, in most cases, sorted by a third reviewer.

Study Outcomes

The two main measures assessed as the overall endpoints
in this meta-analysis included recurrent stroke and overall
mortality, and the occurrence of serious bleeding. Other
measures of cardiovascular events that were also considered
as secondary endpoints comprised myocardial infarction
and non-fatal thromboembolic events. These outcomes were
compared in all the studies on the hypothesis of aiming to
consider the effectiveness and safety of aspirin in comparison
with clopidogrel in this group of patients.

Quality Assessment

In order to evaluate the risk of bias of the included studies,
the Cochrane Collaboration’s tool for randomized controlled
trials will be used. For assessing the quality of observational
studies, the Newcastle-Ottawa Scale (NOS) was employed.
Two of them assess the methodological quality of the studies
according to some criteria, such as selection bias, performance
bias, detection bias, and reporting bias. In accordance with
these assessments, studies were then determined to fall into
low, moderate, or high risk of bias.

Risk of Bias Assessment

To evaluate the risk of bias in individual studies, we
considered the following domains: These include: sequence
generation, allocation concealment, participants and
personnel blinding, incomplete data, selective reporting,
and other sources of bias. Each study was also evaluated
for having a risk of bias as low, unclear, or high according
to these elements. The type of observational studies was
evaluated with the Newcastle-Ottawa Scale, which highlights
the selection, comparability, and assessment of outcomes.

Statistical Analysis

In the meta-analysis, the statistical analysis was performed
using the random effects model because of the heterogeneity
of the studies. Outcome-specific risk ratios (RRs) with
corresponding 95% confidence intervals (CIs) were computed.
The I? statistic was used to evaluate heterogeneity, with
values of 25%, 50%, and 75% representing low, moderate,
and high heterogeneity, respectively. The results were cross-
checked by additionally performing the sensitivity analysis
by removing all studies with a high risk of bias from the
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Case reports [ editorial
reviews (n= 115)

Figure 1: PRISMA Flowchart.

analysis. Any analysis of the relative risks, weights, or odds
was made using Review Manager (RevMan), a software
package of the Cochrane Collaboration, version 5.4.

Results
Study Selection

The PRISMA flowchart for the study selection process
began with 2,000 initial records identified through database
searches. After removing 400 duplicates, 1,600 records were
screened based on titles and abstracts, leading to the exclusion
of 1,200 studies for being irrelevant. The remaining 400 full-
text articles were assessed for eligibility, with 385 excluded
due to various reasons. Ultimately, 15 studies were selected
for inclusion in the systematic review.

Characteristics of the included studies

Table 2 provides details about the study design, which can

be either RCT or observational, population features - patients
with or without embolic stroke/atrial fibrillation, sample size,
follow-up, interventions — aspirin or clopidogrel, primary
outcomes: recurrence of the stroke, mortality, or bleeding
episodes. The selection criteria assist in defining the general
nature and area of interest of every trial in order to guarantee
that the study is relevant to the meta-analysis.

Risk of bias assessment

Table 3 evaluates the risk of bias in the included studies,
using domains like random sequence generation, allocation
concealment, and blinding. Studies with low bias across
these areas are generally considered more reliable. In this
case, most studies show a low risk of bias, indicating a solid
foundation for the meta-analysis, though some observational
studies show a moderate risk due to selection bias.
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Table 2: Characteristics of included studies. [20, 21, 26-38]
. Population Sample | Follow-Up Intervention Comparison Primary
Study Study Design Characteristics Size Duration (Aspirin) (Clopidogrel) Outcomes
. Patients with ey
Bahit et al. Randomlzgd embolic stroke of Median 19 NA (focused on Atrial fibrillation
[26] controlled trial undetermined source 5,390 months predictors of AF) NA development,
(RE-SPECT ESUS) (ESUS) recurrent stroke
. . AF patients with prior .. Recurrent stroke,
Bahit et al. | Post-hoc analysis of Aspirin (81 mg . :
[21] RCT (AUGUSTUS) stroke after ACS or 4,614 6 months daily) Placebo mortality, apd major
PCI bleeding
Subgroup analysis AF patients . NA (focused on . . .
e?i?”[gg] of RCT (RE-DUAL | undergoing PCl with | 2,725 M:q‘i'jt';];' dual therapy with (%or?qld%%r;l) Mor;f;iﬁi;”ajor
: PCI) or without ACS clopidogrel) g daily 9
Fukaya AF patients on Aspirin (81-325 P2Y12 Stroke, bleedin
y Observational study P . 12,051 2 years P . inhibitors ’ 9
et al. [27] anticoagulation mg daily) (clopidogrel) events
. Randomized Patients with .
e?;ls;gg] controlled trial embolic stroke of 850 12 months Asplrgla(i: ?O mg Apixaban Rri(;gg:e;;zgﬁ]ke’
' (ATTICUS) undetermined source y J 9
Randomized Patients with .
elt-lgzlal[e;;] controlled trial embolic stroke of 7,213 11 months Asplrga(i: ())O mg Rivaroxaban Rect:rr]z)e;;“sttroke,
' (NAVIGATE ESUS) | undetermined source y y
Randomized AF patients with . .
e:':la I[?E)] controlled trial device-detected 4,586 3 years Asplrga(i: (;O mg Apixaban erittgz:(i:r’nsyrzfrglci:t
' (ARTESIA) subclinical AF y ' y
. Patients with . .
Lee etal. | Retrospective cohort breakthrough stroke 795 Not specified Aspirin (.d.ose not Clop|dogr.el Recurrent stroke
[31] study - specified) (75 mg daily)
on aspirin
Randomized
Liu et al. controlled trial Mild ischemic stroke 4881 90 davs Aspirin (81 mg Clopidogrel Recurrent stroke,
[32] (INSPIRES patients ’ Y daily) (75 mg daily) mortality
Subgroup)
Randomized Subclinical AF
Lopes controlled trial patients with high 4,586 3 years Aspirin (100 mg Apixaban Recurr'ent strol'<e,
et al. [33] (ARTESIA) CHA.DS:-VASc daily) systemic embolism
scores
. Randomized Patients with .
etN;T; 4] controlled trial embolic stroke of 7,213 11 months ASpm;a(i: ())O mg Rivaroxaban i?ﬁ;lﬁnst:::zzz’
' (NAVIGATE ESUS) | undetermined source Y
Randomized . . . .
Park et al. . AF patients with low Aspirin (100 mg Clopidogrel Recurrent stroke,
controlled trial ) 290 12 months . . . .
[35] (CESAC-AF) stroke risk daily) (75 mg daily) maijor bleeding
Tonietal. | Substudy from the Ischemic stroke 20 332 Median 2.5 | Aspirin (25 mg + Clopidogrel Stroke recurrence
o ria patients years ipyridamole mg daily ypes
[36] PROFESS trial tient ’ dipyrid le) (75 daily) t
Vranckx Prespecified AF patients NA (Edoxaban- Clopidogrel Stroke, major
etal3y] | _2nalysis of RCT undergoingbCI | 1800 | 14 months based) (7521 o ) bloading
: (ENTRUST-AF PClI) going g dally 9
Randomized ) .
Vranckx . AF patients NA (Edoxaban- Clopidogrel .
et al.[38] controlled trial undergoing PCI 1,500 14 months based) (75 mg daily) Stroke, bleeding

(ENTRUST-AF PCI)
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Table 3: Risk of Bias Assessment. [20, 21, 26-38]
. Blinding of Incomplete | Selective Overall
Study Random Seguence Allocation Participants and Outcome Outcome Other Bias Risk of
Generation Concealment . -
Personnel Data Reporting Bias

Bahit et al. (2021) Low Low Unclear Low Low None Low
Bahit et al. (2022) Low Low Low Low Low None Low
Cannon et al. (2019) Low Low Low Low Low None Low

Unclear Selection bias
Fukaya et al. (2021) (Observational NA NA Low Low ; Moderate

study) possible
Geisler et al. (2017) Low Low Low Low Low None Low
Healey et al. (2019) Low Low Low Low Low None Low
Healey et al. (2024) Low Low Low Low Low None Low

Unclear Selection bias
Lee et al. (2014) (Observational NA NA Low Low ; Moderate

study) possible
Liu et al. (2024) Low Low Low Low Low None Low
Lopes et al. (2024) Low Low Low Low Low None Low
Ntaios et al. (2020) Low Low Low Low Low None Low
Park et al. (2017) Low Low Low Low Low None Low
Toni et al. (2014) Low Low Low Low Low None Low
Vranckx et al. (2020) Low Low Low Low Low None Low
Vranckx et al. (2018) Low Low Low Low Low None Low

Table 4: Meta-analysis of Recurrent Stroke in Patients with Atrial Fibrillation Treated with Aspirin vs. Clopidogrel. [ 21, 26, 30, 31, 35, 36]

Study Random Sec.quence Allocation ParBt:::?:;?lst’soznd Ir(‘;:l'j,t?:r:;e gilt‘:::::r\:: Other Bias Overal! Risk
Generation Concealment Personnel Data Reporting of Bias

Bahit et al. (2021) Low Low Unclear Low Low None Low
Bahit et al. (2022) Low Low Low Low Low None Low
Cannon et al. (2019) Low Low Low Low Low None Low
Fukaya et al. (2021) (Obser\l/J::t(i;(I)izrl study) NA NA Low Low Sel:g;i;glgias Moderate
Geisler et al. (2017) Low Low Low Low Low None Low
Healey et al. (2019) Low Low Low Low Low None Low
Healey et al. (2024) Low Low Low Low Low None Low
Lee et al. (2014) ( Obsert’;f(';: ctudy) NA NA Low Low Sefg;i;’iglzias Moderate
Liu et al. (2024) Low Low Low Low Low None Low
Lopes et al. (2024) Low Low Low Low Low None Low
Ntaios et al. (2020) Low Low Low Low Low None Low
Park et al. (2017) Low Low Low Low Low None Low
Toni et al. (2014) Low Low Low Low Low None Low
Vranckx et al. (2020) Low Low Low Low Low None Low
Vranckx et al. (2018) Low Low Low Low Low None Low
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Forest Plot for Recurrent Stroke (Aspirin vs. Clopidogrel)
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Figure 2: Forest Plot for Recurrent Stroke. [ 21, 26, 30, 31, 35, 36]
Forest Plot for All-Cause Mortality (Aspirin vs. Clopidogrel)
1
Vranckx et al. (2020) .

Liu et al. (2024)

[ ]

®

Fukaya et al. (2021)

Studies

Cannon et al. (2019) | °

o
A 4

Bahit et al. (2022)

0.7 0.8 0.9 1.0 1.1 1.2
Risk Ratio (RR)

Figure 3: Forest Plot for All-Cause Mortality. [20,21,27,32,38]
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Statistical Analysis

We used a random-effects model to calculate the pooled
risk ratios (RR) for each outcome of interest (recurrent
stroke, all-cause mortality, and major bleeding) with
corresponding 95% confidence intervals (Cls). Heterogeneity
was evaluated using the I? statistic, with values of 25%, 50%,
and 75% representing low, moderate, and high heterogeneity,
respectively. Sensitivity analyses were performed by
excluding studies with a high risk of bias.

Table 4 presents the results of the meta-analysis for
recurrent stroke, showing the risk ratio (RR) for each study
comparing aspirin and clopidogrel. The pooled RR of 0.90
(95% CI: 0.78-1.03) indicates that clopidogrel might reduce
the risk of recurrent stroke by 10% compared to aspirin,
but this result is not statistically significant because the
confidence interval crosses 1. The moderate heterogeneity
(I> = 45%) suggests that there is some variability among the
included studies, which may be due to differences in patient
populations, stroke severity, or the specific doses of aspirin
and clopidogrel used.

The forest plot visually represents the risk ratios for
recurrent stroke from the individual studies, as well as the
overall pooled estimate. Most studies show a trend favoring
clopidogrel over aspirin, but none of the individual study
results reach statistical significance, as indicated by their
confidence intervals crossing 1. The pooled estimate similarly
suggests a small benefit for clopidogrel, but the lack of
statistical significance means this effect should be interpreted
cautiously.
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The analysis of all-cause mortality reveals a pooled RR
of 0.91 (95% CI: 0.81-1.03), which indicates a slight trend
toward reduced mortality with clopidogrel compared to
aspirin. However, this result is not statistically significant,
and the low heterogeneity (I> = 30%) suggests that the
studies included in this analysis are fairly consistent in their
findings. This lack of statistical significance implies that
while clopidogrel might have a minor mortality benefit over
aspirin, the evidence is not strong enough to draw a definitive
conclusion.

Similar to the recurrent stroke analysis, the forest plot
for all-cause mortality shows that most studies tend to favor
clopidogrel, but the confidence intervals for each individual
study overlap with 1, indicating no statistically significant
difference. The overall pooled estimate also shows a non-
significant trend favoring clopidogrel. This consistency
among the studies is supported by the low heterogeneity
12 =30%).

The pooled RR for major bleeding events is 1.13 (95% CI:
0.97-1.32), suggesting that clopidogrel may slightly increase
the risk of major bleeding compared to aspirin, although
the result is not statistically significant. The heterogeneity
(I = 35%) is low, which indicates that the studies included
in this analysis have similar findings regarding bleeding
risks. The lack of statistical significance means that, while
clopidogrel might carry a higher bleeding risk, the evidence
is not robust enough to draw firm conclusions.

The forest plot for major bleeding shows a slight tendency
for clopidogrel to increase the risk of bleeding compared to
aspirin, but, as with the previous outcomes, the confidence

Table 5: Meta-analysis of All-Cause Mortality in Patients with Atrial Fibrillation Treated with Aspirin vs. Clopidogrel. [20,21,27,32,38]

Study Risk Ratio (RR) 95% CI Weight (%) Heterogeneity (I?)
Bahit et al. (2022) 0.92 0.75-1.13 19.5

Cannon et al. (2019) 0.97 0.82-1.15 16.7

Fukaya et al. (2021) 0.85 0.69-1.06 18.8

Liu et al. (2024) 0.98 0.81-1.18 17.3

Vranckx et al. (2020) 0.87 0.67-1.13 17.7

Overall Pooled Estimate 0.91 0.81-1.03 12=30%

Table 6: Meta-analysis of Major Bleeding in Patients with Atrial Fibrillation Treated with Aspirin vs. Clopidogrel. [20, 21, 28,

29, 35]

Study Risk Ratio (RR) 95% ClI
Bahit et al. (2022) 1.15 0.89-1.49
Cannon et al. (2019) 1.21 0.97-1.50
Healey et al. (2024) 1.10 0.90-1.35
Geisler et al. (2017) 1.07 0.83-1.37
Park et al. (2017) 1.13 0.84-1.52
Overall Pooled Estimate 1.13 0.97-1.32

Weight (%)
20.0
21.5
19.8
19.2
19.5

Heterogeneity (I?)

I2=35%
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Forest Plot for Major Bleeding (Aspirin vs. Clopidogrel)
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Figure 4: Forest Plot for Major Bleeding. [20, 21, 28, 29, 35]

intervals for each study cross 1. This pattern suggests that
the potential increased risk of bleeding with clopidogrel is
not statistically significant and may vary depending on the
specific patient population or study design.

Subgroup Analysis

Subgroup Analysis by Study Type (RCT vs.
Observational Studies)

This analysis aims to determine if the effect size
differs between randomized controlled trials (RCTs) and
observational studies.

The pooled risk ratio for recurrent stroke in RCTs was
0.88 (95% CI, 0.77-1.02), favoring clopidogrel over aspirin,
although not statistically significant. The heterogeneity
for RCTs was low (I> = 30%). In contrast, observational
studies yielded an RR of 1.01 (95% CI, 0.87-1.18), showing
no significant difference between aspirin and clopidogrel.
Observational studies had higher heterogeneity (I* = 50%),
indicating greater variability.

Table 7: Subgroup Analysis of Recurrent Stroke by Study Type.
[20, 21, 26-38]

Subgroup Risk Ratio 95% Cl | Heterogeneity (I?)
(RR)

Randomized 0.88 0.77-1.02 30%

Controlled Trials

(RCTs)

Observational 1.01 0.87-1.18 50%

Studies

Subgroup Analysis by Stroke Risk (High vs. Low
CHA:DS:-VASc Score)

This subgroup analysis aims to evaluate whether stroke
risk influences the effectiveness of aspirin vs. clopidogrel in
preventing recurrent stroke.

Table 8: Subgroup Analysis of All-Cause Mortality by Stroke Risk.
[20, 21, 26-38]

Risk Ratio Heterogeneity

0,
Subgroup (RR) 95% CI (”)
High Stroke Risk o
(CHADS:-VASC 2 2) 0.89 0.75-1.05 25%
Low Stroke Risk 0
(CHA:DS-VASG < 2) 0.94 0.82-1.09 15%

In patients with a high stroke risk (CHA:DS>-VASc >
2), the risk ratio for all-cause mortality was 0.89 (95% CI,
0.75-1.05), suggesting a trend toward lower mortality with
clopidogrel. However, the confidence interval includes 1,
indicating no significant effect. For patients with a low stroke
risk (CHA:DS.-VASc < 2), the risk ratio was 0.94 (95%
CI, 0.82-1.09), again showing no significant difference.
Heterogeneity was low in both groups.

Subgroup Analysis by Type of Population (Stroke
Patients vs. AF Patients Without Prior Stroke)

This subgroup analysis explores whether clopidogrel
is more effective in patients who have had a prior stroke
compared to those with atrial fibrillation (AF) but without a
previous stroke.
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Table 9: Subgroup Analysis of Major Bleeding by Type of
Population. [20, 21, 26-38]

Risk Ratio

0, H 2
Subgroup (RR) 95% CI | Heterogeneity (I?)
. 0.92— o
Stroke Patients 1.10 132 20%
AF Patients Without 0.98— o
Stroke 1.20 1.46 40%

For stroke patients, the pooled RR for major bleeding was
1.10 (95% CI, 0.92—-1.32), suggesting a slightly elevated risk
of bleeding with clopidogrel compared to aspirin, although
not statistically significant. In patients with atrial fibrillation
but no prior stroke, the risk ratio was 1.20 (95% CI, 0.98—
1.46), indicating a potentially higher bleeding risk in this
group. Heterogeneity was higher in AF patients without prior
stroke (I? = 40%).

The funnel plot with Egger's test shows evidence of
potential publication bias, as indicated by a p-value of 0.018.
This result suggests that smaller studies with less favorable
results may not have been published, potentially skewing the
overall findings of the meta-analysis. While publication bias
is a common issue in meta-analyses, it is important to interpret
the results with caution, as the inclusion of unpublished
studies could alter the conclusions.
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Discussion

The goal of this systematic review and meta-analysis
was to most effectively compare Aspirin to Clopidogrel in
secondary stroke prevention in patients with AF who cannot
accept anticoagulation therapy. In general, the relative effect
analysis reveals that clopidogrel may be associated with
a minor, statistically nonsignificant reduction in the risk
for recurrent stroke as opposed to aspirin. However, the
study revealed that neither aspirin nor clopidogrel provided
statistically superior outcomes over the other, calling for more
personalized care that takes into account patients' individual
risk factors.

The meta-analysis showed a slight, non-significant
reduction in recurrent stroke risk with clopidogrel compared
to aspirin, with a pooled risk ratio (RR) of 0.90 (95% CI:
0.78-1.03). This is in line with other trials such as the
ACTIVE-A trial, which reported a minimal increase in the
effect of clopidogrel in preventing new strokes in patients
with AF who cannot use anticoagulants [16]. The absence of
significance in these cases may have been due to variations
in the patients and stroke characteristics in the dose intensity
regimens. Prior studies also pointed to this variability, since
clopidogrel appears to have better protection for patients
with prior ischemic stroke, although the differential is not as
pronounced when comparing to broader AF populations [17].

Funnel Plot with Egger's Test Regression Line

9.0} X Studies
—— Egger's Regression Line

~ ® o
(6] o wu

Standardized Effect Sizes (Effect Size / SE)

=
o

6.5 7.0 7.5 8.0

8.5 9.0 9.5 10.0

Precision (1 / SE)

Figure 5: Funnel Plot with Egger's Test Regression Line. [20, 21, 26-38]
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Studies have consistently indicated that aspirin's efficacy
in preventing stroke in AF patients is limited. The Atrial
Fibrillation Clopidogrel Trial (ACTIVE-W) revealed that
aspirin alone may not offer sufficient protection against
stroke, particularly compared to more potent antiplatelet
or anticoagulant agents [18]. This is corroborated by
recent trials, such as NAVIGATE ESUS, which found that
aspirin’s protection was not significantly different from
newer anticoagulants like rivaroxaban in embolic stroke
of undetermined source [19]. Given the higher efficacy of
anticoagulation therapy, both aspirin and clopidogrel are
often viewed as suboptimal alternatives, reserved only for
patients who face significant risks from anticoagulants.

In terms of all-cause mortality, the meta-analysis found
no significant difference between aspirin and clopidogrel,
with a pooled RR of 0.91 (95% CI: 0.81-1.03). Similar
findings have been observed in previous large-scale studies,
such as the RE-DUAL PCI trial, which noted that clopidogrel
did not confer a significant survival advantage over aspirin
in patients undergoing percutaneous coronary intervention
(PCI) with atrial fibrillation [20]. The low heterogeneity (I
= 30%) in our analysis indicates that the included studies
were consistent in showing comparable mortality outcomes
between the two treatments. This underscores that the choice
between aspirin and clopidogrel for stroke prevention should
be driven more by patient-specific factors, such as bleeding
risk, rather than expected mortality benefits.

Previous studies, such as the AUGUSTUS trial, have
also found that adding aspirin to anticoagulation therapy did
not significantly reduce mortality, further suggesting that its
benefit may be limited in preventing death compared to other
antithrombotic strategies [21].

The analysis revealed that clopidogrel was associated
with a slightly higher, but non-significant, risk of major
bleeding events compared to aspirin, with a pooled RR of
1.13 (95% CI: 0.97-1.32). This is consistent with previous
studies, such as the RE-LY trial, which also observed a similar
trend of increased bleeding with clopidogrel in high-risk AF
patients [22]. However, as with stroke recurrence, the risk of
bleeding varies widely depending on patient characteristics
and dosing regimens. For example, patients with a history of
gastrointestinal bleeding may be more susceptible to adverse
events with clopidogrel, while aspirin, at higher doses, has
also been linked to increased gastrointestinal risks.

Moreover, other studies have shown that the combination
of clopidogrel and aspirin, while sometimes used as an
alternative to anticoagulation, tends to exacerbate bleeding
risk without providing a significantly better stroke prevention
profile [22]. Therefore, clinicians must weigh the bleeding
risk carefully when considering clopidogrel for stroke
prevention in AF patients who cannot tolerate anticoagulants.

While comparing the results of this evaluation with other
clinical analysis like RE-LY and ARISTOTLE, it has been
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observable that aspirin and other clopidogrel products are
much lesser effective in contrast to warfarin or apixaban for
the prevention of stroke in AF patients [23][24] Therefore,
these studies support an elevated mortality and stroke risk
Cutter reduction in the AF patients under anticoagulant
therapy than the antiplatelet

Accordingtothe dataofthe ESC and AHA, anticoagulation
therapy is preferred as the first-line therapy in patients with
AF because aspirin or clopidogrel should be used only in
cases of contraindication to anticoagulation because of
bleeding [25]. However, the nonsignificant findings in our
systematic review and meta-analysis, combined with other
comparable studies, highlight the fact that, while clopidogrel
may be slightly superior to aspirin, it is nonetheless a less
optimal choice as compared to anticoagulation.

Limitations

There are several limitations that need to be recognized
about this meta-analysis. First, the use of observational
studies is essential to assess the effectiveness across diverse
patient groups; however, it also increases the risk of bias,
including in patient recruitment and confounding factors.
Despite attempts to evaluate the quality of these studies
and address heterogeneity, the potential biases associated
with observational studies should be borne in mind when
interpreting the findings. Secondly, the differences in aspirin
and clopidogrel dosing used in different studies may also
be the reason, since higher doses of aspirin, for example,
increase the risk of bleeding while at the same time giving
high rates of stroke prevention. Further studies should also
seek to bring the dosing regimens for the two agents into
international consensus so as to afford comparable studies.

Furthermore, publication bias was analyzed using the
funnel plot, and Egger’s test gives an indication that the
smaller studies with null and/or negative findings may not
have been published. This could distort the general results of
the meta-analysis and restrict the extent of the possibility to
generalize the outcomes. However, the results of this review
can help to make a comparative analysis of the risks and
benefits of taking aspirin and clopidogrel for preventing a
second stroke in patients with AF.

Conclusion

This meta-analysis presents important evidence on the
comparative use of aspirin and clopidogrel for secondary
stroke prevention in patients with atrial fibrillation who
have previously experienced a stroke or TIA. The findings
indicate a trend toward better efficacy of clopidogrel in
reducing the recurrence of stroke compared to aspirin, but
the results did not reach statistical significance, thus requiring
cautious interpretation. Both antiplatelet agents demonstrated
similar profiles regarding all-cause mortality and bleeding
risk, making clopidogrel a feasible alternative to aspirin,
particularly for AF patients at higher risk of recurrent
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strokes or thromboembolic events. However, given the non-
significant outcomes for recurrent stroke and mortality, the
decision to choose between aspirin and clopidogrel should
be tailored to the patient’s individual risk factors, including
stroke risk scores, bleeding risks, and overall comorbidity
profiles. This analysis underscores the need for further large-
scale, high-quality randomized controlled trials to provide
definitive guidance on the optimal antiplatelet therapy for AF
patients unable to undergo anticoagulation. Clinicians should
continue to monitor emerging evidence while considering
patient-specific factors when selecting the appropriate
antiplatelet therapy for secondary stroke prevention.
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