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ABSTRACT

Background: Aspirin has traditionally been the standard antiplatelet therapy after discontinuation of dual
antiplatelet therapy (DAPT) following percutaneous coronary intervention. However, emerging evidence sug-
gests that clopidogrel may offer comparable or potentially better outcomes. This study compared the efficacy
and safety of aspirin versus clopidogrel monotherapy in patients with coronary artery disease (CAD).

Methods: We performed a systematic review and meta-analysis in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guidelines. The protocol was registered in the International
Prospective Register of Systematic Reviews (CRD420251101793). PubMed, Google Scholar, and the Cochrane
Library were searched from inception to August 2025 for randomized controlled trials and observational stud-
ies comparing aspirin with clopidogrel monotherapy after DAPT. Outcomes included myocardial infarction
(MI), stroke, major and minor bleeding, cardiovascular mortality, revascularization, and stent thrombosis. Risk
ratios (RRs) with 95% confidence intervals (Cls) were pooled using a random-effects model.

Results: Seven studies involving more than 15,000 patients were included. Aspirin was associated with a
significantly higher risk of stroke than clopidogrel (RR 1.51, 95% CI: 1.06-2.15, p = 0.024). No significant differ-
ences were observed in MI (RR 1.06, 95% Cl: 0.74-1.53, p = 0.738), major bleeding (RR 1.16, 95% Cl: 0.78-1.75,
p = 0.463), minor bleeding (RR 1.43, 95% Cl: 0.72-2.82, p = 0.304), cardiovascular mortality (RR 1.14, 95% Cl:
0.87-1.50, p = 0.331), revascularization (RR 1.07, 95% Cl: 0.91-1.27, p = 0.401), or stent thrombosis (RR 1.53,
95% Cl: 0.81-2.89, - = 0.193).

Conclusion: Clopidogrel and aspirin showed no significant differences in most evaluated outcomes after DAPT.
Clopidogrel was associated with a lower risk of stroke without a significant increase in major or minor bleed-
ing, supporting its use as an alternative to aspirin for long-term maintenance therapy.

Keywords: Coronary artery disease, clopidogrel, aspirin, percutaneous coronary intervention, dual antiplate-
let therapy.
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Coronary artery disease (CAD) remains a major cause
of morbidity and mortality worldwide, accounting for Correspondence to: Saud Ali Almutairi
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and sudden cardiac death [2,3].
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Antiplatelet therapy is central to the management of CAD,
particularly after percutaneous coronary intervention
(PCI) with stent implantation. Dual antiplatelet therapy
(DAPT), typically consisting of aspirin and a P2Y12
inhibitor such as clopidogrel, reduces stent thrombosis
and recurrent ischemic events [4,5]. However, prolonged
DAPT may increase bleeding risk, requiring careful
assessment of the balance between ischemic and bleeding
risks [6].

Following DAPT, patients are commonly transitioned
to single antiplatelet therapy for long-term secondary
prevention [7]. Aspirin, an irreversible cyclooxygenase-1
inhibitor, has traditionally been used for this purpose
because of its established efficacy, low cost, and
availability [8]. However, long-term aspirin use is
associated with gastrointestinal bleeding and, in some
populations, intracranial hemorrhage [9]. Clopidogrel, a
P2Y12 receptor antagonist, has emerged as an alternative
to aspirin [10], with recent randomized evidence,
including the SMART-CHOICE 3 trial, supporting its use
as long-term monotherapy [11]. Previous meta-analyses
have also suggested that clopidogrel may be an effective
alternative to aspirin [12].

Current guidelines continue to support aspirin for long-
term secondary prevention while recognizing clopidogrel
as an alternative in selected patients [13,14]. Recent
comparative evidence, however, has raised questions
regarding the relative efficacy and safety of these two
strategies after DAPT [11,12]. The evolving landscape of
antiplatelet therapy following PCI has further emphasized
the importance of individualized treatment strategies that
balance ischemic protection against bleeding risk [15].
Therefore, this systematic review and meta-analysis
compared aspirin and clopidogrel monotherapy following
DAPT in patients with CAD, evaluating MI, stroke,
major and minor bleeding, cardiovascular mortality,
revascularization, and stent thrombosis.

Methods

Literature search strategy

This systematic review was prospectively registered
in the International Prospective Register of Systematic
Reviews (CRD420251101793) [16] and conducted
in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [17]. PubMed, Google Scholar, and the
Cochrane Library were searched from inception to
August 2025. Reference lists of relevant studies were
also screened to identify additional eligible articles.
The following search terms were used: (coronary
artery disease OR CAD OR ischemic heart disease OR
atherosclerosis) AND (clopidogrel OR Plavix) AND
(aspirin OR acetylsalicylic acid) AND (monotherapy
OR single antiplatelet therapy) AND (dual antiplatelet
therapy OR DAPT) AND (secondary prevention OR
cardiovascular events OR myocardial infarction OR
stroke OR bleeding OR mortality).

Study eligibility criteria

Studies were eligible if they: (1) were published in
English; (2) were randomized controlled trials (RCT)
or observational studies; (3) compared clopidogrel with
aspirin monotherapy following DAPT in adults with
CAD; (4) included participants aged 18 years or older;
and (5) reported cardiovascular outcomes, mortality, or
adverse effects related to antiplatelet therapy. Studies
were excluded if they: (1) were published in a language
other than English; (2) were case reports, reviews,
or editorials; (3) included pediatric populations; (4)
were considered to have a high risk of bias or low
methodological quality; or (5) did not evaluate aspirin or
clopidogrel as monotherapy following DAPT.

Study selection and data extraction

Records identified through the database searches
were imported into Rayyan for duplicate removal and
screening [18]. Two reviewers independently screened
titles and abstracts to identify potentially eligible
studies. The full texts of potentially eligible articles
were then independently assessed by two reviewers,
with disagreements resolved by a third reviewer. Data
were independently extracted by two reviewers and
included study characteristics (authors, publication year,
and study design); participant characteristics [sample
size, treatment group, age, sex, and body mass index
(BMID)]; clinical outcomes, including MI, stroke, major
and minor bleeding, cardiovascular mortality, repeat
revascularization, and stent thrombosis; follow-up
duration; and comorbidities. Disagreements during data
extraction were resolved by consensus.

Quality and risk-of-bias assessment

The Newcastle-Ottawa Scale was used to assess the
methodological quality of observational studies [19].
Scores range from 0 to 9, with scores of 7-9 considered
high quality with low risk of bias, 4-6 indicating
moderate risk of bias, and 0-3 indicating high risk of bias.
RCTs were assessed using the Cochrane Risk of Bias 2
tool [20]. The tool evaluates five domains of potential
bias using signaling questions and assigns an overall
judgment of low risk, some concerns, or high risk of bias.
Risk-of-bias assessments were performed independently
by two reviewers, with disagreements resolved through
consensus after consultation with senior authors.

Statistical analysis

The meta-analysis was conducted using RStudio with the
metafor package. Risk ratios (RR) with 95% confidence
intervals (ClIs) were calculated for all dichotomous
outcomes. A random-effects model was applied using the
inverse-variance method, with between-study variance
(t*) estimated by restricted maximum likelihood.
Heterogeneity was assessed using Cochran’s O test
and quantified using the I* statistic. Forest plots were
used to display pooled estimates, and publication bias
was visually assessed using funnel plots. All analyses
used a two-sided significance level of 0.05. Subgroup
analyses by study design were not performed because
of the limited number of studies within each category,
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particularly RCTs, which could have produced unstable
and underpowered subgroup estimates.

Results

Seven studies comparing aspirin with clopidogrel
monotherapy following DAPT were included. Two
were large RCTs from South Korea, including 5,438
and 5,506 patients, respectively [11,21]. The remaining
five studies were observational and were conducted in
Korea, Japan, and China [22-26]. Sample sizes in the
observational studies ranged from 755 patients in the
Chinese retrospective study by Zhuang et al. [22] to
more than 3,000 patients in the Korean registry analysis
by Park et al. [26]. Clopidogrel groups were generally
smaller than aspirin groups, particularly in registry-based
studies [24,26] (Table 1).

Baseline demographic characteristics are presented in
Table 2. Mean or median ages ranged from the early 60s
to ~70 years. Sim et al. [24] reported mean ages of ~61
years in both treatment groups, whereas participants in
the Japanese observational study by Natsuaki et al. [23]
were older, with mean ages approaching 70 years.

Men represented the majority of participants in studies
reporting sex distribution [11,21]. Female representation
was lower but generally balanced between treatment
groups within individual studies. BMI was also
comparable between aspirin and clopidogrel groups and
was generally in the mid-20 kg/m? range [11,23,24].

Cardiovascular risk factors were common, particularly
hypertension, diabetes mellitus, dyslipidemia, and
chronic kidney disease [11,21,26]. Several cohorts also
included patients with a history of smoking, stroke,
atrial fibrillation, heart failure, or multivessel disease
[22,24,25]. Baseline renal function was comparable
between treatment groups, with creatinine values of
~1.0 mg/dl or 80-90 umol/l [11,21]. Prior MI was also
common, particularly in the larger studies [11,26] (Table
3).

As shown in Table 4, aspirin was administered at 100
mg once daily in studies reporting dosage. Clopidogrel
was predominantly administered at 75 mg once daily,
except in Zhuang et al. [22], which included both 25 and
75 mg/day regimens. Treatment duration ranged from 1
month in Natsuaki et al. [23] to 24 months in Sim et al.
[23], although most studies used a 12-month antiplatelet
strategy after DAPT [22,25,26]. Follow-up ranged from

Table 1. Characteristics of included studies comparing aspirin versus clopidogrel monotherapy after DAPT.

Author Country Study design Aspirin (N) Clopidogrel (N) Total (N)
Koo et al. [21] | South Korea RCT 2,728 2,710 5,438
Choi et al. South Korea RCT 2,754 2,752 5,506
[11]

Zhuang et al. | China Retrospective observational 283 472 755
[22]

Natsuaki et Japan Observational 1,339 1,480 2,819
al. [23]

Sim et al. [24] | South Korea Prospective observational 1,286 533 1,819
Lan et al. [25] | China Retrospective cohort observational 582 422 1,004
Park et al. South Korea Observational registry (landmark 2,472 771 3,243
[26] analysis after DAPT)

Table 2. Baseline demographic characteristics of included studies.

Age (years) Males (N) Females (N) BMI

Aspirin Clopidogrel Total Aspirin Clopidogrel Total Aspirin Clopidogrel Total Aspirin Clopidogrel
Koo et al. 63.4 £10.7 | 63.5+10.7 NR 2,039 2,015 4,054 | 689 695 1,384 NR NR NR
[21]
Choi et al. 65.0 (58.0- | 66.0 (58.0-73.0) | NR 2,264 2,240 4,504 | 490 512 1,002 | 24.8(23.1- | 24.9(23.0- |[NR
[11] 73.0) 26.9) 27.0)
Zhuang etal. |68.3+7.8 |69.2+57 (25 |NR NR NR NR NR NR NR 249+41 251+3.2 |NR
[22] mg)70.1 £ 6.2 (25 mg)26.6

(75 mg) +4.7 (75
mg)

Natsuakiet |69.7+10.7 | 68.1+10.8 NR 973 1,170 2,143 | 366 310 676 241+£3.6 244+35 |NR
al. [23]
Sim et al. 61.1+11.7 |60.9 £ 11.7 NR 1,006 418 1,424 | 280 115 395 241+3.0 241+£33 |NR
[24]
Lan et al. 62.62 + 66.38 + 11.67 NR 453 321 774 129 101 230 | 24.96 +3.30 | 24.80 £ 3.77 | NR
[25] 12.44
Park et al. 62 (53-69) |64 (56-71) NR 1,811 570 2,381 661 201 862 NR NR NR
[26]
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Table 3. Baseline comorbidities, renal function, and prior Ml across aspirin- and clopidogrel-treated cohorts.

Author (year)

Key comorbidities

Baseline creatinine Prior MI

Aspirin Clopidogrel Aspirin Clopidogrel
Koo et al. [21] DM: 935 DM: 925 1.0 £ 0.7 mg/d; (both) 435 437 872
HTN: 1,674 HTN: 1,664
Dyslipidemia: 1,883 Dyslipidemia: 1,884
Current smoker: 581 Current smoker: 545
CKD: 337 CKD: 356
Choi et al. [11] Hypertension: 1,690 Hypertension: 1,756 86 + 20 pmol/l (both) 1,269 1,283 2,552
Diabetes: 1,128 Diabetes: 1,119
Dyslipidaemia: 1,604 Dyslipidaemia: 1,626
CKD: 260 CKD: 242
Previous stroke: 66 Previous stroke: 76
PVD: 22 PVD: 23
Current smoking: 488 Current smoking: 448
Zhuang et al. [22] Hypertension: 192 Hypertension: 149 NR 47 107 154
Stroke history: 73 Stroke history: 51
Multivessel disease: 188 Multivessel disease: 153
Prior MI: 47 Prior MI: 107
CKD: 42 CKD: 33
Natsuaki et al. [23] Hypertension: 1,107 Hypertension: 1,090 NR 224 206 430
Diabetes mellitus: 522 Diabetes mellitus: 578
Dyslipidemia: 1,069 Dyslipidemia: 1,102
CKD (all stages): 514 CKD (all stages): 621
Sim et al. [24] Hypertension: 592 Hypertension: 244 0.9 mg/dl 38 15 53
Diabetes mellitus: 275 Diabetes mellitus: 110
Dyslipidemia: 171 Dyslipidemia: 70
Smoking: 809 Smoking: 336
Prior MI: 38 Prior MI: 15
Heart failure: 5 Heart failure: 10
Lan et al. [25] Hypertension: 335 Hypertension: 308 78-84 umol/l 48 43 91
Diabetes mellitus: 174 Diabetes mellitus: 129
Hypertriglyceridemia: 107 Hypertriglyceridemia: 88
CKD: 18 CKD: 21
Atrial fibrillation: 24 Atrial fibrillation: 44
MI history: 48 MI history: 43
DES history: 94 DES history: 84
Smoking: 339 Smoking: 230
Park et al. [26] Hypertension: 1,315 Hypertension: 497 NR 469 142 611
Diabetes mellitus: 834 Diabetes mellitus: 325
Dyslipidemia: 705 Dyslipidemia: 258
CKD: 199 CKD: 79
Prior MI: 469 Prior MI: 142
Prior PCI: 243 Prior PCI: 109
Prior CABG: 63 Prior CABG: 26
Prior stroke: 79 Prior stroke: 47
Current smoking: 429 Current smoking: 174

12 months to a median of 2.3 years, with some cohorts
followed for 3 years or longer [22,26]. Concomitant
cardiovascular therapy commonly included statins, beta-
blockers, angiotensin-converting enzyme inhibitors, and
angiotensin receptor blockers [11,21].

Risk of bias and quality assessment

Both RCTs were judged to have some concerns regarding
overall risk of bias, mainly because of potential deviations
from the intended interventions; the remaining domains
were rated as low risk (Table 5). Among the five cohort
studies, one had a Newcastle-Ottawa Scale score of 9,
two scored 8, one scored 7, and one scored 6 (Table 6).
Four cohort studies were therefore considered to have a
low risk of bias, while one had a moderate risk of bias.

Meta-analysis of clinical outcomes

Aspirin was associated with a significantly higher risk
of stroke than clopidogrel (RR 1.51, 95% CI: 1.06-2.15,
p = 0.024), with low heterogeneity (I = 23.8%) (Figure

3). No significant difference was observed in MI (RR
1.06, 95% CI: 0.74-1.53, p = 0.738), with moderate
heterogeneity (12 = 51.1%) (Figure 2).

Major bleeding did not differ significantly between
aspirin and clopidogrel (RR 1.16, 95% CI: 0.78-1.75,
p = 0.463), with moderate heterogeneity (I = 43.2%)
(Supplementary Figure 1). Similarly, there was no
significant difference in minor bleeding (RR 1.43, 95%
CI: 0.72-2.82, p = 0.304), although heterogeneity was
substantial (/2 = 76.9%) (Supplementary Figure 2).

No significant difference was observed in cardiovascular
mortality (RR 1.14, 95% CI: 0.87-1.50, p = 0.331),
with low heterogeneity (2 = 10.0%) (Figure 4).
Revascularization was also comparable between the two
groups (RR 1.07, 95% CI: 0.91-1.27, p = 0.401), with
no observed heterogeneity (/2 = 0.0%) (Supplementary
Figure 3). Similarly, stent thrombosis did not differ
significantly between aspirin and clopidogrel (RR
1.53, 95% CI: 0.81-2.89, p = 0.193), with minimal
heterogeneity (2 = 3.1%) (Supplementary Figure 4).
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Table 4. Antiplatelet therapy duration, dosing regimens, follow-up periods, and background cardiovascular medication use in
included studies.

Author

(year)

Duration of APT
Aspirin

Clopidogrel

[DILETe )

Aspirin Clopidogrel

Follow-up

Previous medication use

Aspirin

Clopidogrel

Koo et al. 6-18 mo 6-18 mo 100 mg 75 mg once 12 and 24 mo | ASA + Clopi: 2,212 ASA + Clopi: 2,218
[21] once daily ASA + Tica: 268 ASA + Tica: 266
daily ASA + Prasu: 235 ASA + Prasu: 212
ASA + Clopi + Cilo: 13 ASA + Clopi + Cilo: 14
Choi et al. 6-12 mo 6-12 mo 100 mg 75 mg once Median 2.3 Statin: 2,714 Statin: 2,708
[11] once daily yrs Eze: 1,730 BB: 1,565 Eze: 1,717
daily ACEI/ARB: 1,762 BB: 1,524
Gl med: 844 ACEI/ARB: 1,755
PPI: 589 Gl med: 792
P-CAB: 115 PPI: 545
H2B/other: 150 P-CAB: 100
H2B/other: 153
Zhuang etal. | 12 mo 12 mo 100 mg 25 or 75 mg/ 36 £ 2.4 mo ACELI: 75 ACEI: 59
[22] once day ARB: 139 ARB: 108
daily BB: 231 BB: 185
Statin: 224 Statin: 185
Natsuaki et 3 mo 1 mo 100 mg 75 mg once 12 mo ASA: 100% ASA: 1,479
al. [23] once daily Thieno: 99.9% Thieno: 100%
daily Clopi: 1,325 Clopi: 891
Ticlo: 12 Ticlo: 2
Statin: 1.077 Prasu: 587
BB: 506 Statin: 1301
ACEI/ARB: 823 BB: 664
CCB: 597 ACEI/ARB: 921
Nitrate: 192 CCB: 557
Nitrate: 176
Sim et al. [24] | 24 mo 24 mo 100 mg 75 mg once 24 mo BB: 1,010 BB: 418
once daily ACEI/ARB: 932 ACEI/ARB: 381
daily Statin: 1234 Statin: 508
Lan etal. [25] | 12 mo 12 mo 100 mg 75 mg once 25+ 8 mo ACEI/ARB: 460 ACEI/ARB: 315
once daily BB: 456 BB: 321
daily Statin: 579 Statin: 419
Park et al. 12 mo 12 mo 100 mg 75 mg once 36 mo NR NR
[26] once daily
daily

Table 5. Risk of bias assessment of included studies.

Overall
risk of bias

Selection of the
reported result

Measurement of the
outcome

Deviations from
intended intervention

Randomization process

Missing
outcome
Data

Koo et al. [21] Some concern

Choi et al. [11]

Low risk Unclear risk Low risk Low risk Low risk

Low risk Unclear risk Low risk Low risk Low risk Some concerns

Table 6. The Newcastle-Ottawa Scale for the included cohort prospective and retrospective studies.

Selection Comparability Outcome Quality Risk of bias
. Score (0-3: high, 4-6:
Article Q1 Q2 Q3 Q4 Q5 Q7 moderate, 7-0:
low)
Moderate
Quality Study
Zhuang et al. [22] * * * * * * (6) Moderate risk
Good Quality
Natsuaki et al. [23] * * * * * * * Study (7) Low risk
Good Quality
Sim et al. [24] * * * * *k * * * Study (9) Low risk
Lan et al. [25] Good Quality
* * * ok * * * Study (8) Low risk
Park et al. [26] Good Quality
* * * * ok * * * Study (8) Low risk

Selection: Q1. Representativeness of the exposure cohort? Q2. Selection of the non-exposure cohort? Q3. Ascertainment of exposure? Q4.
Demonstration that the outcome of interest was not present at the start of the study?

Comparability: Q5. Comparability of cohort on the basis of the design or analysis?

Outcome: Q6. Assessment of outcome? Q7. Was follow-up long enough for outcomes to occur? Q8. Adequacy of follow-up of cohorts?
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Identification

Records identified from:
PubMed (n = 343)
Google Scholar (n = 199)
Cochrane Library (n = 182)

Screening

!

Records screened

(n=715)

Reports sought for retrieval

v

Records removed before
screening:
Duplicate records removed
(n=9)

Records excluded
(n =705)

(n=10)

Reports assessed for eligibility
(n=10)

\4

Reports not retrieved
(n=0)

Included

Studies included in review
(n=7)

v

Reports excluded:
Not in English (n = 1)
Did not report outcome of
interest (n = 2)

Figure 1. PRISMA 2020 flow diagram for new systematic reviews that included searches of
databases and registers only.

Study

Sim (2019)
Natsuaki (2020)
Lan (2024)
Zhuang (2014)
Park (2016)
Kim (2021)
Choi (2025)

Random effects model
Prediction interval
Heterogeneity: I* = 51.1%, t° = 0.1022, p = 0.0563
Test for overall effect: z =0.33 (p = 0.7383)

Aspirin (N) Clopidogrel (N)

1 2

4 12
15 15
38 64
31 8
28 18
42 23
159 142

Risk Ratio RR

. 0.21 [0.02; 2.28]

—— 0.37 [0.12; 1.14]

S 0.73 [0.36; 1.47]

= 0.99 [0.68; 1.44]

e 1.21 [0.56; 2.62]

e 1.55 [0.86; 2.79]

- 1.82 [1.10; 3.03]

L 1.06 [0.74; 1.53]

— [0.43; 2.62]
e

01 0512 10

95%-Cl Weight (R)

2.1%

7.8%
14.7%
24.5%
13.2%
17.6%
20.1%

100.0%

Figure 2. Risk of post-intervention Ml between aspirin and clopidogrel.

Publication bias

Publication bias was visually assessed using a funnel plot
(Supplementary Figure 5). The distribution of studies

was reasonably symmetrical around the pooled estimate,
with no clear pattern of asymmetry suggesting substantial

small-study effects.
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Study Aspirin (N) Clopidogrel (N) Risk Ratio RR 95%-Cl Weight (R)
Lan (2024) 13 11 — 0.86 [0.39; 1.89] 15.8%
Choi (2025) 29 23 *F 1.26 [0.73;2.17] 26.9%
Park (2016) 41 9 — T 1.42 [0.69; 2.91] 18.4%
Natsuaki (2020) 12 7 —i 1.89 [0.75; 4.80] 12.2%
Kim (2021) 43 18 —— 2.37 [1.37;4.10] 26.7%
Sim (2019) 0 0 0.0%
Random effects model 138 68 -" 1.51 [1.06; 2.15] 100.0%
Prediction interval — [0.69; 3.29]
Heterogeneity: I* = 23.8%, t° = 0.0456, p = 0.2624
Test for overall effect: z = 2.26 (p = 0.0236) 05 1 2
Figure 3. Risk of post-intervention stroke between aspirin and clopidogrel.
Study Aspirin (N) Clopidogrel (N) Risk Ratio RR 95%-Cl Weight (R)
Lan (2024) 2 3 0.48 [0.08; 2.88] 2.3%
Kim (2021) 14 19 —I—— 0.73 [0.37; 1.46] 15.6%
Natsuaki (2020) 8 9 —_— 0.98 [0.38;2.54] 8.2%
Zhuang (2014) 25 36 —— 1.16 [0.71; 1.89] 30.9%
Choi (2025) 42 33 - 1.27 [0.81;2.00] 36.0%
Park (2016) 35 4 H—=——  2.73 [0.97;7.65] 6.9%
Random effects model 126 104 -J‘— 1.14 [0.87; 1.50] 100.0%
Prediction interval [0.80; 1.63]
Heterogeneity: 12 = 10.0%, 1 < 0.0001, p = 0.3522 ' rr '
Test for overall effect: z = 0.97 (p = 0.3309) 0.1 05 1 2 10

Figure 4. Risk of CVD mortality between aspirin and clopidogrel.

Discussion

This systematic review and meta-analysis found no
significant differences between aspirin and clopidogrel
monotherapy after DAPT in MI, major or minor
bleeding, cardiovascular mortality, revascularization, or
stent thrombosis. However, aspirin was associated with a
significantly higher risk of stroke. The low heterogeneity
for this outcome indicates that the direction of the stroke
finding was generally consistent across the included
studies.

Post-intervention stroke risk

The lower stroke risk with clopidogrel is consistent with
previous post-PCI evidence, although some randomized
studies have not found a significant difference between the
two strategies [27,28]. Low event rates, shorter follow-
up, and limited statistical power for stroke may partly
explain this discrepancy. A possible explanation for our
finding is the different platelet pathways targeted by the
two drugs. Clopidogrel inhibits adenosine diphosphate-
mediated platelet activation through the P2Y'12 receptor,
whereas aspirin  primarily inhibits thromboxane
production. Differences in these pathways and variability
in individual platelet response could influence protection
against thrombotic events across vascular beds. However,
the present analysis cannot establish a causal mechanism
for the observed reduction in stroke.

Recurrent MI

No significant difference in recurrent MI was observed
between aspirin and clopidogrel, consistent with previous
post-PCI meta-analyses after DAPT completion [27]. In
contrast, SMART-CHOICE 3 reported a significantly
lower risk of MI with clopidogrel among patients at
high risk of recurrent ischemic events after PCI [11].
That trial specifically included patients with previous
MI, medication-treated diabetes, or complex coronary
lesions. Differences in baseline ischemic risk may
therefore partly explain why its findings differ from our
pooled estimate.

Bleeding risk

Major and minor bleeding did not differ significantly
between the two monotherapy strategies, in line with
previous post-PCI evidence [27]. Similarly, Short and
Optimal Duration of Dual Antiplatelet Therapy After
Everolimus-Eluting Cobalt-Chromium Stent-3 reported
comparable rates of major bleeding, defined as Bleeding
Academic Research Consortium type 3 or 5 bleeding,
between 1 month and 1 year after PCI [28]. Differences in
bleeding definitions and baseline bleeding risk across the
included populations may have contributed to variation
in event rates and pooled estimates.<AQ3>
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Cardiovascular mortality

Cardiovascular mortality was also similar between
aspirin and clopidogrel, consistent with previous post-
DAPT evidence [27]. Randomized post-PCI comparisons
have likewise shown limited evidence of a mortality
difference, although low event rates and relatively short
follow-up may reduce the ability to detect one [28].
Therefore, our findings do not support a cardiovascular
mortality advantage for either monotherapy strategy.

Revascularization

No significant difference in revascularization was
observed between aspirin and clopidogrel, consistent
with previous evidence after DAPT completion [27].
Based on the available data, revascularization does not
appear to distinguish the two strategies during long-term
maintenance therapy.

Stent thrombosis

Stent thrombosis did not differ significantly between
aspirin and clopidogrel, consistent with previous post-
PCI evidence [27,28]. The small number of stent
thrombosis events may have limited the ability to detect
modest differences between treatments. Procedural
complexity and baseline ischemic risk may also have
contributed to variation across studies [29]. The available
evidence therefore does not show a clear advantage of
either strategy for preventing stent thrombosis.

Limitations

A few limitations must be acknowledged. First, although
this meta-analysis included two large contemporary
RCTs, a proportion of the pooled data was derived
from observational studies, which are inherently
subject to residual confounding despite adjustment.
Separate analyses according to study design were not
performed because of the limited number of studies
within each subgroup; therefore, the pooled estimates
should be interpreted with caution. Second, the included
populations were predominantly East Asian, which may
limit generalizability to other ethnic groups with different
ischemic and bleeding risk profiles. Finally, variability in
antiplatelet duration and follow-up periods across studies
may have contributed to moderate heterogeneity for some
outcomes. Despite these limitations, the consistency of
findings across multiple clinically relevant endpoints
strengthens the overall conclusions.

Conclusion

After DAPT discontinuation, clopidogrel and aspirin
monotherapy provide comparable protection against
coronary ischemic events, bleeding, cardiovascular
mortality, revascularization, and stent thrombosis.
Clopidogrel is, however, associated with a lower risk of
stroke without increased bleeding, indicating a potential
cerebrovascular advantage during maintenance therapy.
Accordingly, clopidogrel represents a reasonable
alternative to aspirin in contemporary post-PCI care,
particularly for patients at higher cerebrovascular risk.
Future randomized studies with longer follow-up and

diverse populations are warranted to better define patient
subgroups most likely to derive incremental benefit from
P2Y12-based maintenance therapy.
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