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ORIGINAL ARTICLE
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Intervention: From the STOPDAPT-2 Total Cohort
Yuki Obayashi , MD*; Hirotoshi Watanabe , MD*; Takeshi Morimoto , MD; Ko Yamamoto , MD;  
Masahiro Natsuaki, MD; Takenori Domei, MD; Kyohei Yamaji , MD; Satoru Suwa, MD; Tsuyoshi Isawa, MD;  
Hiroki Watanabe, MD; Ruka Yoshida , MD; Hiroki Sakamoto, MD; Masaharu Akao , MD; Yoshiki Hata, MD;  
Itsuro Morishima , MD; Hideo Tokuyama, MD; Masahiro Yagi, MD; Hiroshi Suzuki, MD; Kohei Wakabayashi , MD;  
Nobuhiro Suematsu , MD; Tsukasa Inada , MD; Toshihiro Tamura , MD; Hideki Okayama , MD; Mitsuru Abe , MD;  
Kazuya Kawai , MD; Koichi Nakao, MD; Kenji Ando , MD; Kengo Tanabe , MD; Yuji Ikari , MD;  
Yoshihiro Morino , MD; Kazushige Kadota, MD; Yutaka Furukawa , MD; Yoshihisa Nakagawa , MD; Takeshi Kimura , MD;  
for the STOPDAPT-2 and STOPDAPT-2 ACS Investigators

BACKGROUND: The benefit of clopidogrel monotherapy after 1-month dual antiplatelet therapy (DAPT) compared with 12-month 
DAPT with aspirin and clopidogrel was demonstrated in the STOPDAPT-2 (Short and Optimal Duration of Dual Antiplatelet 
Therapy After Everolimus-Eluting Cobalt-Chromium Stent-2), but not in the STOPDAPT-2 acute coronary syndrome (ACS); 
however, both trials were underpowered based on the actual event rates.

METHODS: We obtained the prespecified pooled population of 5997 patients as the STOPDAPT-2 total cohort (STOPDAPT-2: 
N=3009/STOPDAPT-2 ACS: N=2988; ACS: N=4136/chronic coronary syndrome [CCS]: N=1861), comprising 2993 
patients assigned to 1-month DAPT followed by clopidogrel monotherapy, and 3004 patients assigned to 12-month 
DAPT with aspirin and clopidogrel after percutaneous coronary intervention. The primary end point was the composite of 
cardiovascular (cardiovascular death, myocardial infarction, definite stent thrombosis, or any stroke) or bleeding (Thrombolysis 
in Myocardial Infarction major/minor) end points at 1 year.

RESULTS: One-month DAPT was noninferior to 12-month DAPT for the primary end point (2.84% versus 3.04%; hazard 
ratio [HR], 0.94 [95% CI, 0.70–1.27]; Pnoninferiority=0.001; Psuperiority=0.68). There was no significant risk-difference for the 
cardiovascular end point between the 1- and 12-month DAPT groups (2.40% versus 1.97%; HR, 1.24 [95% CI, 0.88–1.75]; 
Pnoninferiority=0.14; Psuperiority=0.23). There was a lower risk of the bleeding end point with 1-month DAPT relative to 12-month 
DAPT (0.50% versus 1.31%; HR, 0.38 [95% CI, 0.21–0.70]; Psuperiority=0.002). One-month DAPT relative to 12-month DAPT 
was associated with a lower risk for major bleeding regardless of ACS or CCS (ACS: HR, 0.46 [95% CI, 0.23–0.94]; P=0.03, 
and CCS: HR, 0.26 [95% CI, 0.09–0.79]; P=0.02; Pinteraction=0.40), while it was associated with a numerical increase in 
cardiovascular events in ACS patients, but not in CCS patients, although not statistically significant and without interaction 
(ACS: HR, 1.50 [95% CI, 0.99–2.27]; P=0.053, and CCS: HR, 0.74 [95% CI, 0.38–1.45]; P=0.39; Pinteraction=0.08).

CONCLUSIONS: Clopidogrel monotherapy after 1-month DAPT compared with 12-month DAPT with aspirin and clopidogrel 
had a benefit in reducing major bleeding events without being associated with increase in cardiovascular events.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifiers: NCT02619760, NCT03462498.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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Dual antiplatelet therapy (DAPT) with aspirin and a 
P2Y12 inhibitor for at least 1 year has been recom-
mended after percutaneous coronary intervention 

(PCI) using drug-eluting stent.1,2 However, shorter dura-
tions of DAPT have been explored due to the growing 
concerns on the increase in bleeding events associated 
with prolonged DAPT, particularly in patients with high 
bleeding risk.3–6 Recently, 5 clinical trials enrolling a total 
of >30 000 patients have suggested a benefit of very 
short (1- to 3-month) DAPT with subsequent P2Y12 inhib-
itor monotherapy after PCI in reducing bleeding events 
without increasing cardiovascular events compared with 
prolonged DAPT (12- to 15-month).6–12 In these trials, 

ticagrelor monotherapy was the dominant strategy after 
stopping DAPT at 1 to 3 months after PCI. Nevertheless, 
clopidogrel monotherapy after 1-month DAPT compared 
with standard 12-month DAPT with aspirin and clopidogrel 
suggested a benefit of reducing major bleeding without 
increase in cardiovascular events in the STOPDAPT-2 trial 
(Short and Optimal Duration of Dual Antiplatelet Therapy 
After Everolimus-Eluting Cobalt-Chromium Stent-2) that 
enrolled patients with both chronic coronary syndrome 
(CCS) and acute coronary syndrome (ACS).8 On the 
other hand, the benefit and harm of 1-month DAPT was 
inconclusive in the STOPDAPT-2 ACS due to a numeri-
cal increase in cardiovascular events despite being asso-
ciated with reduction in major bleeding.13 However, given 
the observed event rates lower than anticipated, both the 
prior 2 trials were considered to be underpowered in eval-
uating the benefit and harm of clopidogrel monotherapy 
after 1-month DAPT. Therefore, we sought to evaluate the 
effect of clopidogrel monotherapy after 1-month DAPT 
relative to standard 12-month DAPT combining 2 trials 
as the STOPDAPT-2 Total Cohort. Moreover, we aimed to 
explore the possible differences in the effects of 1-month 
DAPT relative to 12-month DAPT between patients with 
CCS and ACS.

METHODS
Study Population
Data will be available from corresponding author upon reason-
able requests. STOPDAPT-2 (December 2015 to December 
2017; 90 centers; NCT02619760) and STOPDAPT-2 ACS 
(March 2018 to June 2020; 74 centers; NCT03462498) tri-
als are physician-initiated, prospective, multicenter, open-label, 
adjudicator blinded randomized clinical trials in Japan, where 
we compared the experimental strategy of 1-month DAPT fol-
lowed by clopidogrel monotherapy with the standard strategy 
of 12-month DAPT with aspirin and clopidogrel after PCI using 

Nonstandard Abbreviations and Acronyms

ACS acute coronary syndrome
CCS chronic coronary syndrome
DAPT dual antiplatelet therapy
HR hazard ratio
MASTER-DAPT  The Management of High Bleed-

ing Risk Patients Post Biore-
sorbable Polymer Coated Stent 
Implantation With an Abbreviated 
Versus Standard DAPT Regimen

PCI  percutaneous coronary intervention
STOPDAPT-2  Short and Optimal Duration of 

Dual AntiPlatelet Therapy After 
Everolimus-Eluting Cobalt-Chro-
mium Stent-2

WHAT IS KNOWN
• In the STOPDAPT-2 trial (Short and Optimal Dura-

tion of Dual Antiplatelet Therapy After Everolimus-
Eluting Cobalt-Chromium Stent-2), clopidogrel 
monotherapy after 1-month dual antiplatelet ther-
apy (DAPT) was demonstrated to be noninferior 
to 12-month DAPT with aspirin and clopidogrel in 
terms of net clinical benefit, while it was inconclu-
sive in the pooled acute coronary syndrome (ACS) 
population from the STOPDAPT-2 and STOP-
DAPT-2 ACS with numerical increase in cardiovas-
cular event despite being associated with reduction 
in bleeding event.

• However, given the event rates lower than antici-
pated, both the STOPDAPT-2 and the STOP-
DAPT-2 ACS trials were underpowered.

WHAT THE STUDY ADDS
• We obtained the prespecified pooled population 

of 5997 patients as the STOPDAPT-2 Total Cohort 
(3009 patients from the STOPDAPT-2, and 2988 
patients from the STOPDAPT-2 ACS; ACS: 4136 
patients and chronic coronary syndrome: 1861 
patients), in which clopidogrel monotherapy after 
1-month DAPT compared with 12-month DAPT 
had a benefit in reducing major bleeding events 
without being associated with increase in cardio-
vascular events.

• The treatment-by-subgroup interaction was not sig-
nificant for ACS and chronic coronary syndrome, 
although clopidogrel monotherapy after 1-month 
DAPT compared with 12-month DAPT was asso-
ciated with numerical increase in cardiovascular 
events in patients with ACS, but not in patients with 
chronic coronary syndrome.

• Clopidogrel monotherapy after 1-month DAPT 
would be a reasonable regimen in patients who 
underwent successful percutaneous coronary inter-
vention, however, given a numerical increase in car-
diovascular events with clopidogrel monotherapy 
after 1-month DAPT in patients with ACS, further 
studies would be warranted to explore the optimal 
antithrombotic strategies in patients with ACS.
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cobalt-chromium everolimus-eluting stent (ABBOTT) implanta-
tion.8,13 The study protocol for the STOPDAPT-2 ACS trial was 
identical to that of the STOPDAPT-2 trial except for the exclu-
sive enrollment of ACS patients in the former. The details of 
the STOPDAPT-2 and STOPDAPT-2 ACS trials were reported 
previously.8,13 Briefly, patients without in-hospital major compli-
cations were enrolled and randomized in a 1-to-1 ratio either to 
the 1-month DAPT group or 12-month DAPT group before dis-
charge from the index hospitalization. During the initial 1-month 
period (30–59 days) after PCI, all the patients were to receive 
DAPT with aspirin 81 to 200 mg/day and a P2Y12 inhibitor 
(clopidogrel 75 mg/day or prasugrel 3.75 mg/day at the discre-
tion of the attending physicians). At 1-month visit, the patients 
in the 1-month DAPT group were to receive clopidogrel mono-
therapy, while the patients in the 12-month DAPT group were 
to receive DAPT with aspirin and clopidogrel up to 12 months. 
In patients who had received prasugrel, it was switched to clopi-
dogrel without loading at 1 month in both groups. In the present 
study, we obtained the prespecified pooled population of 5997 
patients as the STOPDAPT-2 Total Cohort (3009 patients from 
the STOPDAPT-2, and 2988 patients from the STOPDAPT-2 
ACS), comprising 2993 patients in the 1-month DAPT group 
and 3004 patients in the 12-month DAPT group (Figure 1).

The STOPDAPT-2 total cohort was divided into the 2 sub-
groups of patients with CCS and with ACS (Figure 1). ACS 
was defined as one of the following diagnosis treated within 
1 week after onset: ST-segment–elevation myocardial infarc-
tion, non–ST-segment–elevation myocardial infarction, or 
unstable angina based on the previous guidelines,14 and CCS 
was defined as patients who were indicated for PCI for reasons 
other than ACS. The ethical committees in all the participating 
centers approved the study protocol, and written informed con-
sents were obtained from all patients.

Outcome Measures
The clinical outcomes were assessed at 1 year after the index 
PCI. The primary and major secondary end points in the pres-
ent study were identical to those adopted in the STOPDAPT-2 
and STOPDAPT-2 ACS. The primary end point was a com-
posite of cardiovascular (death from cardiovascular cause, 
myocardial infarction, definite stent thrombosis, or any stroke) 
or bleeding (Thrombolysis in Myocardial Infarction major or 
minor bleeding) events.15 The major secondary cardiovas-
cular and bleeding end points were the cardiovascular and 
bleeding components of the primary end point, respectively. 
The definitions of myocardial infarction, and stent thrombosis 
were derived from the Academic Research Consortium.16 The 
definitions of other secondary end points were described in 
the Supplemental Appendix. The independent clinical event 
committee adjudicated the clinical events in a blinded fashion 
to the assigned group.

Statistical Analysis
Categorical variables were presented as number and percentage 
and were compared using the χ2 test. Continuous variables were 
expressed as mean±SD or median with interquartile range and 
were compared using the Student t test or Wilcoxon rank-sum 
test depending on their distributions. The cumulative incidence of 
each end point was estimated via the Kaplan-Meier method and 
the differences between assigned groups were compared via the 

log-rank test. We also performed 30 days and 6 months land-
mark analyses after index PCI. The relative effects of 1-month 
DAPT to 12-month DAPT for the end points were expressed 
as HRs with 95% CIs by the Cox proportional hazard model. 
In the current study, HRs were adjusted with the clinical pre-
sentation (ACS versus CCS) and trials (STOPDAPT-2 versus 
STOPDAPT-2 ACS). For the primary and major secondary car-
diovascular end points in the STOPDAPT-2 Total Cohort, noninfe-
riority analysis of 1-month DAPT relative to 12-month DAPT with 
a relative margin of 1.5 on the hazard ratio scale was followed by 
superiority analysis, while for the major secondary bleeding end 
point, only superiority analysis was performed. Other secondary 
end points were presented for descriptive purpose only without 
calculating P. In the subgroup analysis, the differences in the 
effects of 1-month DAPT relative to 12-month DAPT between 
ACS and CCS for the primary and major secondary end points 
were evaluated by the interaction terms in the models. Sensitivity 
analyses for the primary and major secondary cardiovascular and 
bleeding end points were conducted in the post hoc subgroups 
stratified by ST-segment–elevation myocardial infarction  versus 
non–ST-segment–elevation acute coronary syndrome presen-
tation and GRACE score categories in the ACS population,17 
and acute myocardial infarction versus non-acute myocardial 
infarction presentation and PARIS risk score categories in the 
total pooled population.18 We calculated the sample sizes in the 
STOPDAPT-2 and STOPDAPT-2 ACS trials separately (85% 
and 90% of power, respectively8,13), and this study combined the 
both trials without sample size calculations or power calculation 
for this study. For the noninferiority testing, P were 1-tailed and P 
<0.025 were considered statistically significant. For other com-
parisons, P were 2-tailed and P <0.05 were considered statisti-
cally significant. All analysis was performed with JMP version 
15.2 software (SAS Institute Inc, Cary, NC).

RESULTS
Study Population
Among the 5997 patients in the STOPDAPT-2 Total 
Cohort, there were 4136 patients (69.0%) with ACS 
(1-month DAPT: N=2058 and 12-month DAPT: N=2078) 
and 1861 patients (31.0%) with CCS (1-month DAPT 
group: N=935 and 12-month DAPT group: N=926; Fig-
ure 1). Among 4136 patients with ACS, 1148 and 2988 
patients were derived from the STOPDAPT-2 and STOP-
DAPT-2 ACS trials, respectively, while all 1861 patients 
with CCS were derived from the STOPDAPT-2 trial.

Baseline Characteristics and Medications
In the STOPDAPT-2 Total Cohort, mean age was 67.8 
years, and 78.4% were men. The prevalence of diabetes 
and Academic Research Consortium-high bleeding risk 
was 33.9% and 31.6%, respectively. Radial approach was 
dominant (87.9%), and intravascular imaging was utilized 
at PCI in 97.5% of patients. Staged PCI procedures were 
performed in 13.2% of patients, and 2 or more vessels 
were treated in 17.9% of patients. The dose of aspirin 
was 100 mg in 98.2% of patients, and the types of P2Y12 
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inhibitors in the initial 1-month period were clopidogrel 
and prasugrel in 57.2%, and 42.7% of patients, respec-
tively. At discharge from the index hospitalization, statins 
and high-intensity statins were prescribed in 92.6% and 
24.8% of patients, respectively (Table S1).

Patients with ACS were younger, more often men, 
and less often had previous cardiovascular medi-
cal history such as prior PCI, coronary artery bypass 
grafting, myocardial infarction, stroke, atrial fibrilla-
tion, and peripheral artery disease than patients with 
CCS. Patients with ACS also less often had comorbidi-
ties such as anemia, cancer, chronic kidney disease, 
hypertension, diabetes as well as Academic Research 
Consortium-high bleeding risk than patients with CCS. 
Emergency procedure was notably more prevalent in 
patients with ACS than in patients with CCS; neverthe-
less, patients with ACS more often underwent PCI with 
radial approach than CCS patients. As a P2Y12 inhibitor, 
prasugrel was more often used in ACS patients than in 
CCS patients, while clopidogrel was more often used in 
CCS patients than in ACS patients. Regarding medica-
tion at discharge, the prescription rates of β-blocker, 
angiotensin-converting enzyme inhibitors/angiotensin 
II receptor blockers, and statins were higher in patients 

with ACS than those with CCS. The prevalence of high-
intensity statins use was remarkably higher in ACS 
patients than in CCS patients (Table S1).

Baseline characteristics and medications were well 
balanced between the 1-month DAPT and 12-month 
DAPT groups in the STOPDAPT-2 Total Cohort as well 
as in both ACS and CCS patients (Tables S2 and S3).

The vast majority of patients received the assigned 
antiplatelet therapy based on the study protocol during 
follow-up (Figures S1 and S2).

Clinical Outcomes in the STOPDAPT-2 Total 
Cohort
Clinical follow-up at 1 year was completed in 99.3% of 
patients (Figure 1). The primary end point occurred in 
84 patients (2.84%) in the 1-month DAPT group and 
in 90 patients (3.04%) in the 12-month DAPT group. 
For the primary end point, clopidogrel monotherapy 
after 1-month DAPT was noninferior, but not superior 
to 12-month DAPT with aspirin and clopidogrel (hazard 
ratio [HR], 0.94 [95% CI, 0.70–1.27], P for noninferi-
ority=0.001; P for superiority=0.68; Figures 2 and 3; 
Table S4).

Figure 1. Study flow for the STOPDAPT-2 (Short and Optimal Duration of Dual Antiplatelet Therapy After Everolimus-Eluting 
Cobalt-Chromium Stent-2) total cohort and acute coronary syndrome (ACS)/chronic coronary syndrome (CCS) subgroup analysis.
DAPT indicates dual antiplatelet therapy.
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The major secondary cardiovascular end point 
occurred in 71 patients (2.40%) in the 1-month DAPT 
group and in 58 patients (1.97%) in the 12-month DAPT 
group. For the major secondary cardiovascular end point, 
noninferiority of 1-month DAPT relative to 12-month 
DAPT was not attested, but there was no significant risk-
difference between the 1- and 12-month DAPT groups 
(HR, 1.24 [95% CI, 0.88–1.75], P for noninferiority=0.14; 
P for superiority=0.23; Figures 2 and 3; Table S4).

The cumulative 1-year incidence of the major second-
ary bleeding end point was lower in the 1-month DAPT 
group (15 patients, 0.50%) than in the 12-month DAPT 
group (39 patients, 1.31%) (HR, 0.38 [95% CI, 0.21–
0.70], P for superiority=0.002; Figures 2 and 3; Table S4).

The results for the primary and the major secondary 
cardiovascular and bleeding end points were consistent 
in the 30 days landmark analyses (Figure S3).

The cumulative 1-year incidences of serious cardio-
vascular events such as cardiovascular death, large myo-
cardial infarction (CKMB≥10*ULN), and stroke were very 
low and not different between the 1- and 12-month DAPT 

groups (0.54% versus 0.57%; 0.28% versus 0.14%; 
0.67% versus 0.72%). Definite stent thrombosis occurred 
in 9 patients (0.31%) and in 4 patients (0.14%) in the 
1- and 12-month DAPT groups, respectively (Table S4).

Clinical Outcomes in the ACS and CCS 
Subgroups
The primary end point occurred in 65 patients (3.20%) in 
the 1-month DAPT group and in 58 patients (2.83%) in 
the 12-month DAPT in ACS patients (HR, 1.14 [95% CI, 
0.80–1.62]; P=0.47), while in CCS patients, it occurred in 
19 patients (2.05%) in the 1-month DAPT group and in 32 
patients (3.49%) in the 12-month DAPT (HR, 0.59 [95% 
CI, 0.33–1.03]; P=0.06). The effects of 1-month DAPT 
relative to 12-month DAPT for the primary end point were 
directionally inconsistent in the ACS and CCS subgroups, 
but the treatment-by-subgroup interaction was not signifi-
cant (P for interaction=0.052; Figures 2 and 4; Table S4).

The major secondary cardiovascular end point 
occurred in 56 patients (2.76%) in the 1-month DAPT 

Figure 2. Forrest plots for the effect of 1-month relative to 12-mo dual antiplatelet therapy (DAPT) for the primary and major 
secondary end points in the STOPDAPT-2 (Short and Optimal Duration of Dual Antiplatelet Therapy After Everolimus-Eluting 
Cobalt-Chromium Stent-2) total cohort and in acute coronary syndrome (ACS)/chronic coronary syndrome (CCS) subgroups.
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Figure 3. Cumulative incidence of the primary and major secondary end points in the STOPDAPT-2 (Short and Optimal Duration 
of Dual Antiplatelet Therapy After Everolimus-Eluting Cobalt-Chromium Stent-2) total cohort: 1- vs 12-mo dual antiplatelet 
therapy (DAPT).
Time-to-event curves during 1-y after index percutaneous coronary intervention (PCI): (A) for the primary end point, (B) for the major secondary 
cardiovascular end point, and (C) for the major secondary bleeding end point in the STOPDAPT-2 total cohort. TIMI indicates Thrombolysis in 
Myocardial Infarction. (Continued )
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group and in 38 patients (1.86%) in the 12-month DAPT 
group in ACS patients (HR, 1.50 [95% CI, 0.99–2.27]; 
P=0.053), while in CCS patients, it occurred in 15 
patients (1.62%) in the 1-month DAPT group and in 20 
patients (2.21%) in the 12-month DAPT group (HR, 0.74 
[95% CI, 0.38–1.45]; P=0.39). The effects of 1-month 
DAPT relative to 12-month DAPT for the major sec-
ondary cardiovascular end point were also directionally 
inconsistent in the ACS and CCS subgroups, but the 
treatment-by-subgroup interaction was not significant (P 
for interaction=0.08; Figures 2 and 4; Table S4).

The cumulative 1-year incidence of the major second-
ary bleeding end point was lower in the 1-month DAPT 
group (ACS: 11 patients, 0.54%, and CCS: 4 patients, 
0.43%) than in the 12-month DAPT group (ACS: 24 
patients, 1.17%, and CCS: 15 patients, 1.63%) in both 
ACS and CCS patients. The lower risk of 1-month DAPT 
relative to 12-month DAPT for the major secondary bleed-
ing end point was consistent in the ACS and CCS sub-
groups without interaction (HR, 0.46 [95% CI, 0.23–0.94]; 
P=0.03 and HR, 0.26 [95% CI, 0.09–0.79], P=0.02; P for 
interaction=0.40; Figures 2 and 4; Table S4).

The results for the primary and major secondary car-
diovascular and bleeding end points in the 30 days and 
6 months landmark analyses were consistent with those 
in the main analyses through 1 year for both ACS and 
CCS subgroups (Figures S4 and S5). As for the bleeding 
end points in ACS subgroup, the incidence rate before 
6-month was similar between 1-month and 12-month 

DAPT groups, but the incidence rate beyond 6-month 
was significantly higher in the 12-month DAPT group 
than in the 1-month DAPT group (Figure S5).

There was no significant difference in the cumula-
tive 1-year incidences of the primary, major secondary 
cardiovascular, and major secondary bleeding end points 
between ACS and CCS patients (3.01% versus 2.77%; 
P=0.27; 2.31% versus 1.92%, P=0.12; 0.85% versus 
1.03%, P=0.70), while definite stent thrombosis occurred 
only in ACS patients (13 patients, 0.33%; Table S5).

Sensitivity Analyses
There were no significant interactions for the primary, major 
secondary cardiovascular, and major secondary bleeding 
end points across all the subgroups of ST-segment–eleva-
tion myocardial infarction versus non–ST-segment–eleva-
tion acute coronary syndrome presentation in the ACS 
population, GRACE score categories in the ACS popula-
tion, acute myocardial infarction versus non-acute myocar-
dial infarction presentation in the total pooled population, 
and PARIS thrombotic and bleeding risk score categories 
in the total pooled population (Figures S6 through S10).

DISCUSSION
The main findings of the present study were the fol-
lowings: (1) clopidogrel monotherapy after 1-month 
DAPT compared with 12-month DAPT with aspirin and 

Figure 3 Continued. 
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clopidogrel had a benefit in reducing major bleeding 
events without being associated with increase in car-
diovascular events in the STOPDAPT-2 Total Cohort; (2) 

Clopidogrel monotherapy after 1-month DAPT relative to 
12-month DAPT with aspirin and clopidogrel was asso-
ciated with lower risk for major bleeding regardless of 

Figure 4. Kaplan-Meier curves for the primary and major secondary end points stratified by acute coronary syndrome (ACS) and 
chronic coronary syndrome (CCS): 1- vs 12-mo dual antiplatelet therapy (DAPT).
Time-to-event curves during 1-y after index percutaneous coronary intervention (PCI): (A) for the primary end point, (B) for the major secondary 
cardiovascular end point, and (C) for the major secondary bleeding end point stratified by ACS and CCS. (Continued )

D
ow

nloaded from
 http://ahajournals.org by on February 14, 2023



Obayashi et al Clopidogrel Monotherapy After Very Short DAPT

Circ Cardiovasc Interv. 2022;15:e012004. DOI: 10.1161/CIRCINTERVENTIONS.122.012004 August 2022 674

ACS or CCS, while it was associated with a numerical 
increase in cardiovascular events in ACS patients, but 
not in CCS patients, though not statistically significant 
and without interaction.

Implications From the STOPDAPT-2 Total 
Cohort
In our previous report in the pooled population of ACS 
patients from the STOPDAPT-2 and STOPDAPT-2 ACS 
trials, the benefit and harm of clopidogrel monotherapy 
after 1-month DAPT compared with 12-month DAPT 
with aspirin and clopidogrel was inconclusive due to a 
numerical increase in cardiovascular events despite 
being associated with reduction in major bleeding. The 
results might be confusing given the positive results in 
the STOPDAPT-2 trial that enrolled both ACS and CCS 
patients. However, given the actual event rates lower than 
anticipated, both the STOPDAPT-2 and STOPDAPT-2 
ACS trials were underpowered in evaluating the ben-
efit and harm of clopidogrel monotherapy after 1-month 
DAPT. In the present STOPDAPT-2 Total Cohort includ-
ing a larger number of patients, clopidogrel monotherapy 
after 1-month DAPT was noninferior for the primary end 
point representing a net clinical benefit and superior for 
the major secondary bleeding end point to 12-month 
DAPT with aspirin and clopidogrel. The rate of the major 
secondary cardiovascular end point was not signifi-
cantly different between 1- and 12-month DAPT groups. 

Moreover, the rates of serious cardiovascular events 
such as cardiovascular death, large myocardial infarction, 
and stroke were very low and not different between the 
1- and 12-month DAPT groups. Therefore, in its total-
ity, clopidogrel monotherapy after 1-month DAPT would 
be a reasonable regimen in patients who underwent PCI 
using cobalt-chromium everolimus-eluting stent.

Implications From the Subgroup Analysis for 
ACS and CCS
It might remain confusing that the effect of 1-month 
DAPT relative to 12-month DAPT for cardiovascu-
lar events was directionally opposite in the ACS and 
CCS subgroups. We think this finding might largely be 
explained by the lack of adequate power in the sub-
group analysis, because it is mechanistically implausi-
ble to find that the effects of clopidogrel monotherapy 
after 1-month DAPT could be in the opposite direc-
tions between the ACS and CCS subgroups. However, 
we would still be concerned on the observed numeri-
cal increase in cardiovascular events with clopidogrel 
monotherapy after 1-month DAPT in patients with ACS. 
Globally, the standard regimen after PCI in ACS patients 
is 12-month DAPT with aspirin and a newer P2Y12 
inhibitor, such as ticagrelor or prasugrel.1,2,19,20 Among 
the 6 trials exploring P2Y12 inhibitor monotherapy after 
very short DAPT, the majority of ACS patients received 
monotherapy with a newer P2Y12 inhibitor, mostly 

Figure 4 Continued. 
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ticagrelor, after stopping DAPT.6,7,9–11 Given the absence 
of a signal suggesting increase in cardiovascular events 
with monotherapy with newer P2Y12 inhibitors after very 
short DAPT, clopidogrel monotherapy might not be the 
optimal antithrombotic regimen after very short DAPT in 
patients with ACS who underwent successful PCI.6,7,9–11 
Nevertheless, clopidogrel monotherapy might be associ-
ated with less bleeding than monotherapy with a newer 
P2Y12 inhibitor.7–11,13,21 Indeed, in the MASTER-DAPT 
trial (The Management of High Bleeding Risk Patients 
Post Bioresorbable Polymer Coated Stent Implantation 
With an Abbreviated Versus Standard DAPT Regimen), 
abbreviated DAPT compared with standard DAPT was 
associated with reduction in bleeding events without 
increase in cardiovascular events, in which half of the 
study population were patients with ACS, and clopido-
grel was the most commonly used antiplatelet agent 
as a monotherapy.22 Therefore, further studies are war-
ranted to define the optimal antiplatelet monotherapy 
after PCI in ACS patients. Resistance to clopidogrel 
due to CYP2C19 polymorphisms, which is commonly 
found in Japanese, might be one of the reasons for 
the numerical increase in cardiovascular events in ACS 
patients in the present study. Currently, STOPDAPT-3 
trial (NCT 04609111) is ongoing to explore the com-
pletely aspirin free strategy with reduced-dose prasug-
rel monotherapy starting just before PCI in patients with 
ACS and/or high bleeding risk.

Study Limitations
The individual STOPDAPT-2 and STOPDAPT-2 ACS 
trials pooled in the STOPDAPT-2 Total Cohort had limi-
tations such as open-label design, use of a net clinical 
benefit for the primary end point and low event rate of 
its each component, timing of randomization (at base-
line, but not at 1-month when the study medications 
were changed), representation of lower risk patients 
than those in the real clinical practice, and inadequate 
power for evaluating the primary and major secondary 
end points. There are other important limitations in the 
STOPDAPT-2 Total Cohort. First, we pooled the patients 
from the 2 trials conducted in different time period; all 
patients with CCS were derived from STOPDAPT-2, while 
patients with ACS were derived from both STOPDAPT-2 
and STOPDAPT-2 ACS, which could reflect the change 
of clinical practice over time rather than the disease-
specific difference between ACS and CCS, although we 
included the enrolled study period as a risk-adjusting 
factor. Second, the subgroup analysis in patients with 
ACS and CCS was underpowered and its results should 
be regarded as hypothesis generating. Considering that 
the event rate for the major secondary cardiovascular 
end point was especially low in the subgroups of ACS 
and CCS, comparison between 1- and 12-month DAPT 
should be difficult in patients with ACS. Third, we did 

not assess the influence of clopidogrel resistance due 
to CYP2C19 polymorphisms on clinical outcomes. Forth, 
the percentage of women was only about one-fifths of 
all the patients. The results of a subgroup analysis in an 
individual patient level meta-analysis of trials evaluating 
P2Y12 inhibitor monotherapy after coronary revascular-
ization suggested that P2Y12 inhibitor monotherapy com-
pared with DAPT lowered the risk of ischemic events in 
women, but not in men.6 Therefore, caution is warranted 
in adapting the present study results for women. Fifth, 
the prevalence of high-intensity statins therapy in the 
present study was lower than that in the daily clinical 
practice in other countries such as the United States and 
Europe. With further penetration of high-intensity statins 
therapy, we might expect further decrease in the rate of 
cardiovascular event, leading to a smaller absolute dif-
ference in the rate of cardiovascular event between the 
1- and 12-month DAPT groups.

Conclusions
Clopidogrel monotherapy after 1-month DAPT compared 
with 12-month DAPT with aspirin and clopidogrel had a 
benefit in reducing major bleeding events without being 
associated with increase in cardiovascular events.
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