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BACKGROUND: dual antiplatelet therapy (DAPT) reduces the incidence of thrombotic 

complications at the cost of an increase in bleedings. New antiplatelet therapies focused on 

minimizing bleeding and maximizing antithrombotic effects are emerging. The aim of the present 

study is to collect the current evidence coming from Randomized Controlled Trials (RCTs) on early 

aspirin interruption after Percutaneous Coronary Intervention (PCI) and current Drug Eluting Stent 

(DES) implantation and to perform a meta-analysis in order to evaluate the safety and efficacy of 

this strategy. 

METHODS: MEDLINE/PubMed was systematically screened for RCTs comparing P2Y12 inhibitors 

(P2Y12i) monotherapy after a maximum of 3 months of DAPT (S-DAPT) vs DAPT for 12 months 

(DAPT) in patients undergoing PCI with DES. Baseline features were appraised. Major Adverse 

Cardiac and Cerebrovascular Events (MACCE: all causes of death, myocardial infarction and stroke) 

and its single composite, stent thrombosis (ST) and Bleeding Academic Research Consortium 

(BARC) type 3 or 5 were considered and pooled with fixed and random-effects with inverse‐variance 

weighting. 

RESULTS: A total of 4 RCTs including a total of 29.089 patients were identified. Overall, the majority 

of included patients suffered a stable coronary artery disease while ST-elevation myocardial 

infarction (STEMI) was the least represented clinical presentation. Complex anatomical settings like 

left main intervention, bifurcations and multi-lesions treatment were included although representing 

a minor part of the cases. At one year follow-up, MACCE rate was similar (OR 0.90; 95% CIs 0.79-

1.03) as well as any of its composites (All causes of death rate: OR 0.87; 95% CIs 0.71-1.06; 

Myocardial Infarction: OR 1.06; 95% CIs 0.90-1.26; Stroke: OR 1.12; 95% CIs 0.82–1.53). Similarly, 

also ST rate was comparable in the two groups (OR 1.17; 95% CIs 0.83-1.64) while BARC 3 or 5 

bleeding resulted significantly lower, adopting a S-DAPT strategy (OR 0.70; 95% CIs 0.58-0.86). 

CONCLUSION: After a PCI with current DES, a S-DAPT strategy followed by a P2Y12i monotherapy 

was associated with a lower incidence of clinically relevant bleeding compared to 12 months DAPT, 

with no significant differences in terms of one-year cardiovascular events.  

Keywords: DAPT, early interruption, aspirin, P2Y12i inhibitors, ACS, PCI, DES. 
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INTRODUCTION 

Dual antiplatelet therapy (DAPT) with aspirin and a P2Y12 inhibitor (P2Y12i) is the 

cornerstone of therapy in patients with acute coronary syndrome (ACS) and in patients with 

stable coronary artery disease (CAD) treated with a percutaneous coronary intervention 

(PCI) 1–3. DAPT reduces the incidence of thrombotic complications but at the same time 

increases the incidence of bleeding complications that are directly connected with an 

increase in mortality 4,5. 

The recent development of stents with a less pro-thrombotic profile and the need to 

reduce bleedings without a thrombotic trade-off have opened the field to studies 

investigating new antiplatelet strategies after PCI 6. 

Some pre-clinical studies have shown the key role of P2Y12i over aspirin in platelet 

activation pushing investigators to explore the hypothesis of withdrawing aspirin after a short 

period following PCI in order to better balance the risk of bleeding and the prevention of 

ischemic events 7,8. Based on these observations, some studies focused on early 

interruption of aspirin after one month or three months of DAPT maintaining a single 

antiplatelet therapy with a P2Y12i 9. 

Aim of the present study is to collect the current evidence coming from randomized 

controlled trials (RCTs) on early aspirin interruption after PCI with current drug eluting stent 

(DES) implantation and to perform a meta-analysis in order to further evaluate the safety 

and efficacy of this strategy. 

 

METHODS 

Data Sources 

The terms “P2Y12 inhibitor”, “ticagrelor”, “prasugrel”, “clopidogrel”, “aspirin” along 

with “monotherapy” and “percutaneous coronary intervention” were searched across 

MEDLINE, EMBASE and Cochrane databases according to optimal search strategies 10. 
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No language restrictions were imposed. The design and protocol of our systematic review 

and meta-analysis was previously published on PROSPERO registry (CRD42019149952). 

 

Study Selection 

RCTs comparing P2Y12i monotherapy after a maximum of 3 months of DAPT vs 

DAPT for at least 12 months in patients undergoing PCI for stable CAD or ACS respectively 

with at least a one-year follow-up were included. The outcomes of interest were a) efficacy 

outcomes including [i] Major Adverse Cardiac and Cerebrovascular Events (MACCE) and 

its composite (all causes of death, myocardial infarction and stroke); [ii] Definite/probable 

Stent Thrombosis (ST) b) safety outcome including Bleeding Academic Research 

Consortium (BARC) type 3 or 5. Three investigators (EC; MB; AC) independently appraised 

titles, abstracts and the full texts to determine whether studies met inclusion criteria. 

Conflicts between reviewers were resolved through re-review and discussion. 

 

Data Extraction and Quality Assessment 

Three authors (EC; MB; AC) independently abstracted data on study design, setting, 

antiplatelet drugs administered in experimental and control groups. Age, gender, 

cardiovascular risk factors and clinical presentations were also evaluated. Supplementary 

data files were reviewed to extract any additional data of interest. 

The quality of included trials was assessed according to Cochrane, PRISMA and 

QUORUM statements 11,12; methods to obtain sample size, selection bias (allocation and 

random sequence generation), performance bias (blinding of participants and personnel), 

detection bias (blinding of outcome assessment) and attrition bias (incomplete outcome 

data) were assessed and graphically described. The Jadad Scale 13 was used to appraise 

methodological quality of included studies. The population included in our meta-analysis 
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was the sum of the populations included in the “intention to treat analysis” of each single 

study selected. 

 

Data Synthesis and Analysis 

Fixed-effects models with generic inverse-variance weighting were used to compute 

dichotomous comparisons reporting Odds Ratio (OR) with 95% Confidence Intervals (95% 

CIs) for each single outcome. Random-effects models were also tested and their results 

reported if different from random effect. Hypothesis testing for statistical homogeneity was 

set at the two-tailed 0.10 level and based on the Cochran Q test, with I2 values of 25%, 50%, 

and 75% representing mild, moderate, and extensive statistical heterogeneity respectively. 

A funnel plot analysis and Egger’s test were performed to identify small study bias. RevMan 

5 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark) and 

Comprehensive Meta-Analysis software (Biostat Software, New York, USA) were used to 

perform the pooled analysis. 

 

RESULTS  

The abstracts of 102 studies were initially included and 21 were finally appraised as 

full text. Thirteen further studies were excluded because S-DAPT vs DAPT were not 

considered; three studies were excluded because of different protocol design; one study 

because only the design and rationale of the trial were reported. Four RCTs were finally 

included 14–17 encompassing 29.089 patients (Table 1). In STOPDAPT-2 and GLOBAL 

LEADERS, S-DAPT regimen was up to 1 month, while TWILIGHT and SMART-CHOICE 

studies prolonged the S-DAPT therapy up to 3 months. Both STOPDAPT-2 and SMART-

CHOICE studies enrolled around 1500 patients from Japan and Korea respectively, while 

GLOBAL LEADERS and TWILIGHT encompassed almost 8000 and 7000 patients 

respectively from Europe, Canada, South America, North America and Asia. Composite 
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primary endpoint differs in each study but all endpoints of interests were reported and 

comparable through the different trials. Inclusion and exclusion criteria were substantially 

the same among all studies apart from ST segment-elevation myocardial infarction (STEMI) 

patients that were excluded only in TWILIGHT trial. 

Clinical and procedural characteristics were reported in Table 2. Clinical features 

mainly reflect a real-world population with a mean age of about 65 years old, 80% male with 

a normal distribution of risk factors. Patients were admitted with an ACS in half of the cases. 

Left Ventricular Ejection Fraction (LVEF) was not reported in GLOBAL-LEADERS and 

TWILIGHT while it was preserved in the other two RCTs. Overall, only one-fourth of cases 

were performed by femoral access. Angiographic characteristics indicate a higher number 

of multi-lesion interventions in SMART-CHOICE and GLOBAL-LEADERS (about one-fourth 

of cases) compared with 6-7% of cases in STOPDAPT-2. Left main PCI ranges from 1.2 to 

5.2% while bifurcation treatment was performed on up to one-fourth of cases. Second 

generation DES were used in all four studies. 

Antiplatelet adherence was reported in all studies: at one-year follow-up, it ranged from 79% 

to 95% in all groups except the DAPT arm in STOPDAPT-2 where it was 56%. 

Outcomes occurrence in each individual study was summarized in Table 3. At pooled 

analysis, MACCE rate was similar (OR 0.90; 95% CIs 0.79-1.03, figure 2) as well as any of 

its composite: all causes of death (OR 0.87; 95% CIs 0.71-1.06, figure 3); Myocardial 

Infarction (OR 1.06; 95% CIs 0.90-1.26, figure A suppl. material) and stroke (OR 1.12; 

95% CIs 0.82-1.53, figure B suppl. material). Similarly, also definite/probable ST rate was 

similar in the two groups (OR 1.17; 95% CIs 0.83-1.64, figure 4). Conversely, BARC 3 or 5 

bleeding resulted significantly lower adopting a S-DAPT strategy (OR 0.70; 95% CIs 0.58-

0.86, figure 5). Random-effects analysis showed similar results (Figures E suppl. 

Material). Risk of bias of included RCTs (evaluated both with JADAD scale and Cochrane) 

was low, especially regarding randomization and selection bias. (Appendix, web only, 
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Figure C and Table A). Funnel plots analysis did not show relevant publication bias. 

(Appendix, web only, Figures D). Egger’s test was not significant (p = 0.72). 

 

DISCUSSION 

The main finding of the present meta-analysis is the absence of MACCE increase in 

patients interrupting aspirin in the first three months after a PCI for stable CAD or ACS 

compared to those continuing DAPT for twelve months. The second most important finding 

is the significant reduction in clinically relevant bleeding in patients in which aspirin therapy 

is interrupted after the first three months. 

The first datum seems directly connected to the very low adverse events rate connected to 

second and third generation DES 18,19. The low thrombogenicity of new devices could allow 

a less intense antiplatelet therapy shortly after their implantation and the previously 

demonstrated superiority of P2Y12i over aspirin in preventing platelet aggregation make the 

ADP signaling pathway the preferred target to block when one of the two antiplatelet 

therapies is interrupted. Even the CAPRIE study, in a pre-stent era, had already shown 

similar results 20,21. The results of our meta-analysis seem to support these observations 

and potentially they open the field to P2Y12i monotherapy after the first 3 months of DAPT 

in patients treated with current DES. Notably, the pooled analysis of data highlights an 

overall significant difference in terms of BARC 3 or 5 bleedings between patients treated 

with short vs standard DAPT. Nevertheless, due to the absence of studies with similar 

design, testing the hypothesis of early interrupting P2Y12i and continuing aspirin, we don’t 

know if aspirin would have led to similar results. In our opinion, previous data showing a high 

incidence of aspirin sub-optimal response in patients with diabetes and the potentially 

detrimental effects of prostacyclin inhibition connected to aspirin use on top of P2Y12i 

therapy make this way less practicable 22–24.  
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In order to clarify if a strategy of early aspirin interruption is ready for “prime time”, 

five sub-studies of the GLOBAL LEADERS Trial were recently published, further analyzing 

data from this study: the GLOBAL LEADERS Adjudication Sub-Study (GLASSY) 25, a Post 

Hoc Analysis of ACS patients 26, a Post Hoc Analysis in patients with long stenting 27, a Post 

Hoc Analysis in patients who underwent complex PCI 28 and finally a Post Hoc analysis of 

patients > 75 years old 29.  

In the GLASSY pre-specified sub-study, considering also potential unreported event 

triggers in the 20 highest recruiting sites, at 2 years the S-DAPT strategy (1-month DAPT 

followed by 23-month Ticagrelor alone) resulted non-inferior to conventional treatment for 

efficacy (all causes of death, non-fatal MI/stroke or urgent target vessel revascularization) 

but did not reach superiority as well as for safety (no reduction in BARC 3 or 5 bleedings). 

The Post Hoc Analysis by Tomaniak et al. examined 1-to-12 month clinical outcomes in the 

ACS population of the Trial, aiming to clarify the impact of aspirin in the context of a more 

potent P2Y12 antagonist; it showed a significant increase of bleeding risk for conventional 

post-ACS DAPT (aspirin plus Ticagrelor) compared to Ticagrelor alone, with no additional 

benefit in terms of reduction of ischemic events. These outcomes, somehow comparable 

with those of the TWILIGHT, strongly support the results of our meta-analysis. One more 

ongoing study is currently exploring the topic of S-DAPT with aspirin discontinuation in ACS 

patients, the TICO study 30. The TICO randomized open-label trial evaluated whether 

ticagrelor monotherapy following 3-month DAPT was superior to 12-month ticagrelor-based 

DAPT in terms of net adverse clinical events (NACE) including efficacy and safety in ACS 

patients treated with ultrathin bioresorbable polymer sirolimus-eluting stents. It enrolled 

3,056 subjects in Korea and showed a significant reduction of NACE in ticagrelor 

monotherapy group driven by a reduced risk of TIMI major bleeding without differences in 

ischemic events. However, this study had several limitations. Firstly, overall event rates were 

lower than anticipated and the trial was powered for the NACE composite outcome making 
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comparisons of ischemic events underpowered. Secondly, patients at high bleeding risk 

were excluded and the results cannot be extrapolated to this group of patients commonly 

treated with stenting in everyday practice 31. Thus, future information on ACS all-comers 

patients treated with contemporary DES remains of paramount importance because in this 

setting the coexistence of high bleeding and high thrombotic risk is very common and the 

needs of optimize the treatment the greatest. 

Two Post Hoc Analysis of the GLOBAL LEADERS evaluated patients undergoing 

complex PCI on the basis of the definition of the ESC guidelines on myocardial 

revascularization (containing at least one of the following characteristics: multivessel PCI, 

≥3 stents implanted, ≥3 lesions treated, bifurcation PCI with ≥2 stents, or total stent length 

>60 mm) or long stenting 27,28,32. Both the studies showed that ticagrelor monotherapy after 

first month DAPT could balance ischemic and bleeding risk in patients undergoing complex 

PCI or with stent length > 46 mm. The TWILIGHT study including in the same way patients 

undergoing complex PCI showed similar results. In particular,the recently published 

TWILIGHT-COMPLEX study 33 reported about 2342 patients enrolled in TWILIGHT that met 

the criteria for complex PCI defined as: 3 vessels or 3 or more lesions treated, total stent 

length greater than 60 mm, bifurcation with 2 stents implanted, atherectomy device use, left 

main PCI, surgical bypass graft or chronic total occlusion as target lesions. Results of the 

analysis showed a significantly lower rates of BARC 2, 3, or 5 bleeding (<0.0001), and BARC 

3 or 5 type bleeding in patients treated with ticagrelor alone compared to ticagrelor plus 

aspirin (P=.009) without differences in any ischemic outcomes. In our opinion these results 

are very interesting and in the future, could allow aspirin being stopped early in patients with 

concomitant high ischemic and bleeding risk like elderly patients.  

 Finally, three major questions remain unsolved: which is the best P2Y12i in the 

context of S-DAPT after PCI? Is it possible to safely interrupt aspirin before one month? 

Which medications should be continued after twelve months? 
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Outcomes stratified on the basis of different P2Y12i were not available for the studies 

included in our meta-analysis. Ticagrelor is the most studied P2Y12i in this context at the 

moment but future studies, like the ASET trial could contribute to understand if also 

prasugrel is a good option for S-DAPT after PCI 34. Moreover, the ASET trial will be the first 

study trying to understand if aspirin can be interrupted even before one month in stable CAD 

patients undergoing PCI. Dedicated study to understand which is the best antiplatelet 

therapy after twelve months would be welcome in order to provide an answer to this very 

important question. 

 

LIMITATIONS 

As in any meta-analysis, our study is subject to the limitations and the design of the 

selected studies. Firstly, the four studies include different P2Y12i and in two cases the S-

DAPT protocol contemplates a 3-months DAPT vs 1-month in the other two studies. This 

does not allow any conclusions to be drawn about the safety of a one-month interruption. 

Moreover, due to the different P2Y12i used and the absence of end points for each of them, 

it is not possible to say if the safety and efficacy of early aspirin interruption is a class effect 

or if it is present only for more potent P2Y12i. 

Secondly, two of the four studies included were conducted in East Asia, introducing 

a potential confounder related to ethnicity. This potential bias is mitigated by the fact that 

most of the patients included in the analysis come from wide international studies. 

Thirdly, separate results for particular subgroups such as ACS patients were not 

available in the considered studies as dedicated subgroup analysis was not possible in our 

meta-analysis. However a non-prespecified, post hoc analysis of the GLOBAL LEADERS 

among ACS patients explored this topic showing that, between 1 month and 12 months after 

PCI, aspirin was associated with increased bleeding risk and appeared not to add to the 

benefit of ticagrelor on ischemic events 26.  
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Moreover, due to the baseline characteristics of the patients included in the studies 

considered, our results cannot be fully generalized. In particular, a very low percentage of 

STEMI patients were included and the TWILIGHT study even excluded them. For these 

reasons an S-DAPT strategy for such patients does not appear sufficiently supported by 

data at the moment. 

Finally, in the authors’ opinion, the topic addressed by the present meta-analysis is 

particularly complex and the intrinsic limitations of the meta-analytic methods do not allow a 

general conclusion to be reached for all the wide range of clinical presentation of CAD 

patients.  

 

 

CONCLUSIONS 

After a PCI with current DES, an S-DAPT strategy followed by P2Y12i monotherapy 

in patients without STEMI, was associated with a lower incidence of clinically relevant 

bleeding compared to standard DAPT duration without significant differences in terms of 

one-year cardiovascular events. Further studies evaluating patients with different clinical 

characteristics of those included in the recent RCTs are required to draw definitive 

conclusions on safety and efficacy of early aspirin interruption followed by P2Y12i 

monotherapy after PCI.  

 

 

CONFLICT OF INTEREST 

None declared. 

 

ACKNOWLEDGMENTS 

The authors wish to thank Michael Andrews for his valuable contribution to the English revision. 



13 
 

REFERENCES 

(1)  Valgimigli, M.; Bueno, H.; Byrne, R. A.; Collet, J.-P.; Costa, F.; Jeppsson, A.; Jüni, 

P.; Kastrati, A.; Kolh, P.; Mauri, L.; Montalescot, G.; Neumann, F.-J.; Petricevic, M.; Roffi, 

M.; Steg, P. G.; Windecker, S.; Zamorano, J. L.; Levine, G. N.; ESC Scientific Document 

Group; ESC Committee for Practice Guidelines (CPG); ESC National Cardiac Societies. 

2017 ESC Focused Update on Dual Antiplatelet Therapy in Coronary Artery Disease 

Developed in Collaboration with EACTS: The Task Force for Dual Antiplatelet Therapy in 

Coronary Artery Disease of the European Society of Cardiology (ESC) and of the European 

Association for Cardio-Thoracic Surgery (EACTS). Eur. Heart J. 2018, 39 (3), 213–260. 

https://doi.org/10.1093/eurheartj/ehx419. 

(2)  Levine, G. N.; Bates, E. R.; Bittl, J. A.; Brindis, R. G.; Fihn, S. D.; Fleisher, L. A.; 

Granger, C. B.; Lange, R. A.; Mack, M. J.; Mauri, L.; Mehran, R.; Mukherjee, D.; Newby, L. 

K.; O’Gara, P. T.; Sabatine, M. S.; Smith, P. K.; Smith, S. C. 2016 ACC/AHA Guideline 

Focused Update on Duration of Dual Antiplatelet Therapy in Patients With Coronary Artery 

Disease: A Report of the American College of Cardiology/American Heart Association 

Task Force on Clinical Practice Guidelines. J. Am. Coll. Cardiol. 2016, 68 (10), 1082–1115. 

https://doi.org/10.1016/j.jacc.2016.03.513. 

(3)  Gravinese, C.; Bianco, M.; Cerrato, E.; Destefanis, P.; Luciano, A.; Bernardi, A.; 

Bellucca, S.; Varbella, F.; Gaita, F.; Pozzi, R. Is Aspirin Still the Cornerstone of Antiplatelet 

Therapy in Patients With Coronary Artery Disease? An Historical and Practical Narrative 

Review. Hospital Practices and Research 2017, 2 (4), 94–101. 

https://doi.org/10.15171/hpr.2017.24. 

(4)  Généreux, P.; Giustino, G.; Witzenbichler, B.; Weisz, G.; Stuckey, T. D.; Rinaldi, M. 

J.; Neumann, F.-J.; Metzger, D. C.; Henry, T. D.; Cox, D. A.; Duffy, P. L.; Mazzaferri, E.; 

Yadav, M.; Francese, D. P.; Palmerini, T.; Kirtane, A. J.; Litherland, C.; Mehran, R.; Stone, 

G. W. Incidence, Predictors, and Impact of Post-Discharge Bleeding After Percutaneous 



14 
 

Coronary Intervention. J. Am. Coll. Cardiol. 2015, 66 (9), 1036–1045. 

https://doi.org/10.1016/j.jacc.2015.06.1323. 

(5)  Costa, F.; Van Klaveren, D.; Feres, F.; James, S.; Räber, L.; Pilgrim, T.; Hong, M.-

K.; Kim, H.-S.; Colombo, A.; Steg, P. G.; Bhatt, D. L.; Stone, G. W.; Windecker, S.; 

Steyerberg, E. W.; Valgimigli, M. Dual Antiplatelet Therapy Duration Based on Ischemic and 

Bleeding Risks After Coronary Stenting. Journal of the American College of Cardiology 

2019, 73 (7), 741–754. https://doi.org/10.1016/j.jacc.2018.11.048. 

(6)  Moon, J. Y.; Franchi, F.; Rollini, F.; Angiolillo, D. J. The Quest for Safer Antithrombotic 

Treatment Regimens in Patients with Coronary Artery Disease: New Strategies and 

Paradigm Shifts. Expert Rev Hematol 2018, 11 (1), 5–12. 

https://doi.org/10.1080/17474086.2018.1400378. 

(7)  Armstrong, P. C. J.; Leadbeater, P. D.; Chan, M. V.; Kirkby, N. S.; Jakubowski, J. A.; 

Mitchell, J. A.; Warner, T. D. In the Presence of Strong P2Y12 Receptor Blockade, Aspirin 

Provides Little Additional Inhibition of Platelet Aggregation. J. Thromb. Haemost. 2011, 9 

(3), 552–561. https://doi.org/10.1111/j.1538-7836.2010.04160.x. 

(8)  Leadbeater, P. D. M.; Kirkby, N. S.; Thomas, S.; Dhanji, A.-R.; Tucker, A. T.; Milne, 

G. L.; Mitchell, J. A.; Warner, T. D. Aspirin Has Little Additional Anti-Platelet Effect in Healthy 

Volunteers Receiving Prasugrel. J. Thromb. Haemost. 2011, 9 (10), 2050–2056. 

https://doi.org/10.1111/j.1538-7836.2011.04450.x. 

(9)  Capodanno, D.; Mehran, R.; J. Angiolillo, D. Aspirin-Free Antithrombotic 

Management Following Coronary Stenting. Myth or Reality? RECICE 2019, 1 (1), 2127. 

https://doi.org/10.24875/RECICE.M19000016. 

(10)  Wilczynski, N. L.; Haynes, R. B.; Hedges Team. Developing Optimal Search 

Strategies for Detecting Clinically Sound Prognostic Studies in MEDLINE: An Analytic 

Survey. BMC Med 2004, 2, 23. https://doi.org/10.1186/1741-7015-2-23. 

(11)  Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D. G.; PRISMA Group. Preferred 



15 
 

Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. BMJ 

2009, 339, b2535. https://doi.org/10.1136/bmj.b2535. 

(12)  Altman, D. G.; Schulz, K. F.; Moher, D.; Egger, M.; Davidoff, F.; Elbourne, D.; 

Gøtzsche, P. C.; Lang, T.; CONSORT GROUP (Consolidated Standards of Reporting 

Trials). The Revised CONSORT Statement for Reporting Randomized Trials: Explanation 

and Elaboration. Ann. Intern. Med. 2001, 134 (8), 663–694. https://doi.org/10.7326/0003-

4819-134-8-200104170-00012. 

(13)  Jadad, A. R.; Moore, R. A.; Carroll, D.; Jenkinson, C.; Reynolds, D. J.; Gavaghan, D. 

J.; McQuay, H. J. Assessing the Quality of Reports of Randomized Clinical Trials: Is Blinding 

Necessary? Control Clin Trials 1996, 17 (1), 1–12. 

(14)  Watanabe, H.; Domei, T.; Morimoto, T.; Natsuaki, M.; Shiomi, H.; Toyota, T.; Ohya, 

M.; Suwa, S.; Takagi, K.; Nanasato, M.; Hata, Y.; Yagi, M.; Suematsu, N.; Yokomatsu, T.; 

Takamisawa, I.; Doi, M.; Noda, T.; Okayama, H.; Seino, Y.; Tada, T.; Sakamoto, H.; Hibi, 

K.; Abe, M.; Kawai, K.; Nakao, K.; Ando, K.; Tanabe, K.; Ikari, Y.; Hanaoka, K. I.; Morino, 

Y.; Kozuma, K.; Kadota, K.; Furukawa, Y.; Nakagawa, Y.; Kimura, T.; for the STOPDAPT-2 

Investigators. Effect of 1-Month Dual Antiplatelet Therapy Followed by Clopidogrel vs 12-

Month Dual Antiplatelet Therapy on Cardiovascular and Bleeding Events in Patients 

Receiving PCI: The STOPDAPT-2 Randomized Clinical Trial. JAMA 2019, 321 (24), 2414. 

https://doi.org/10.1001/jama.2019.8145. 

(15)  Hahn, J.-Y.; Song, Y. B.; Oh, J.-H.; Chun, W. J.; Park, Y. H.; Jang, W. J.; Im, E.-S.; 

Jeong, J.-O.; Cho, B. R.; Oh, S. K.; Yun, K. H.; Cho, D.-K.; Lee, J.-Y.; Koh, Y.-Y.; Bae, J.-

W.; Choi, J. W.; Lee, W. S.; Yoon, H. J.; Lee, S. U.; Cho, J. H.; Choi, W. G.; Rha, S.-W.; 

Lee, J. M.; Park, T. K.; Yang, J. H.; Choi, J.-H.; Choi, S.-H.; Lee, S. H.; Gwon, H.-C.; for the 

SMART-CHOICE Investigators. Effect of P2Y12 Inhibitor Monotherapy vs Dual Antiplatelet 

Therapy on Cardiovascular Events in Patients Undergoing Percutaneous Coronary 

Intervention: The SMART-CHOICE Randomized Clinical Trial. JAMA 2019, 321 (24), 2428. 



16 
 

https://doi.org/10.1001/jama.2019.8146. 

(16)  Vranckx, P.; Valgimigli, M.; Jüni, P.; Hamm, C.; Steg, P. G.; Heg, D.; van Es, G. A.; 

McFadden, E. P.; Onuma, Y.; van Meijeren, C.; Chichareon, P.; Benit, E.; Möllmann, H.; 

Janssens, L.; Ferrario, M.; Moschovitis, A.; Zurakowski, A.; Dominici, M.; Van Geuns, R. J.; 

Huber, K.; Slagboom, T.; Serruys, P. W.; Windecker, S.; Abdellaoui, M.; Adlam, D.; Akin, I.; 

Albarran Gonzalez-Trevilla, A.; Almeida, M.; Alves Lemos Neto, P.; Aminian, A.; Anderson, 

R.; Andreae, R.; Angioi, M.; Asano, T.; Barbato, E.; Barlis, P.; Barraud, P.; Benit, E.; 

Bertrand, O.; Beygui, F.; Bolognese, L.; Botelho, R.; Bouwman, C.; Bressers, M.; Brunel, P.; 

Buszman, P.; Buysschaert, I.; Canas da Silva, P.; Carrie, D.; Cequier, A.; Chichareon, P.; 

Chin Chang, C.; Chowdhary, S.; Collet, C.; Colombo, A.; Cotton, J.; Cruz Ferreira, R.; 

Curello, S.; Curzen, N.; de Bot, J.; de Vreede, T.; Delle Karth, G.; Dijksma, L.; Dominici, M.; 

Édes, I.; Eeckhout, E.; Eitel, I.; Faluközy, J.; Fath-Ordoubadi, F.; Ferrario, M.; Fontos, G.; 

Francisco Diaz, J.; Freitas Quintella, E.; Frey, B.; Friedrich, G.; Galasko, G.; Galuszka, G.; 

Gama Ribeiro, V.; Garg, S.; Gargiulo, G.; Geisler, T.; Gelev, V.; Ghandilyan, A.; Goicolea, 

J.; Gori, T.; Gragnano, F.; Guimarães, A.; Hamm, C.; Haude, M.; Heg, D.; Heijke, P.; 

Hernández Antolin, R. A.; Hildick-Smith, D.; Hillen, D.; Hoekman, I.; Hofma, S.; Holmvang, 

L.; Hoole, S.; Horváth, I.; Huber, K.; Hugense, A.; Ibrahim, K.; Iñiguez, A.; Isaaz, K.; Jambrik, 

Z.; Janssens, L.; Jasionowicz, P.; Jonk, J.; Jung, W.; Jüni, P.; Katagiri, Y.; Kogame, N.; Koh, 

T. H.; Koning, R.; Konteva, M.; Kőszegi, Z.; Krackhardt, F.; Kreuger, Y.; Kukreja, N.; Ladan, 

B.; Lantelme, P.; Leandro, S.; Leibundgut, G.; Liebetrau, C.; Lindeboom, W.; Macaya 

Miguel, C.; Mach, F.; Magro, M.; Maillard, L.; Manavifar, N.; Mauri, L.; McFadden, E.; 

Merkely, B.; Miyazaki, Y.; Młodziankowski, A.; Moccetti, T.; Modolo, R.; Möllman, H.; 

Morelle, J.-F.; Moschovitis, A.; Munndt Ottesen, M.; Muurling, M.; Naber, C. K.; Neumann, 

F.-J.; Oldroyd, K.; Ong, P.; Onuma, Y.; Palsrok, S.; Petrov, I.; Plante, S.; Prokopczuk, J.; 

Rademaker-Havinga, T.; Raffel, C.; Rensing, B.; Roffi, M.; Royaards, K.-J.; Sabate, M.; 

Schächinger, V.; Seidler, T.; Serra Peñaranda, A.; Serruys, P.; Sikarulidze, L.; Slagboom, 



17 
 

T.; Soliman, O. I.; Sousa, A.; Spitzer, E.; Stables, R.; Steg, G.; Steinwender, C.; Subkovas, 

E.; Suryapranata, H.; Takahashi, K.; Talwar, S.; Teiger, E.; ter Weele, A.; Teurlings, E.; 

Thury, A.; Tijssen, J.; Tonev, G.; Trendafilova-Lazarova, D.; Tumscitz, C.; Umans, V.; Ungi, 

I.; Valkov, V.; van der Harst, P.; van Geuns, R. J.; van Meijeren, C.; Vassilev, D.; Velchev, 

V.; Velthuizen, E.; Verheugt, F.; Vlcek, N.; vom Dahl, J.; Vrolix, M.; Walsh, S.; Werner, N.; 

Windecker, S.; Witsenburg, M.; Zaman, A.; Żmudka, K.; Zrenner, B.; Zurakowski, A.; 

Zweiker, R. Ticagrelor plus Aspirin for 1 Month, Followed by Ticagrelor Monotherapy for 23 

Months vs Aspirin plus Clopidogrel or Ticagrelor for 12 Months, Followed by Aspirin 

Monotherapy for 12 Months after Implantation of a Drug-Eluting Stent: A Multicentre, Open-

Label, Randomised Superiority Trial. The Lancet 2018, 392 (10151), 940–949. 

https://doi.org/10.1016/S0140-6736(18)31858-0. 

(17)  Mehran, R.; Baber, U.; Sharma, S. K.; Cohen, D. J.; Angiolillo, D. J.; Briguori, C.; Cha, 

J. Y.; Collier, T.; Dangas, G.; Dudek, D.; Džavík, V.; Escaned, J.; Gil, R.; Gurbel, P.; Hamm, 

C. W.; Henry, T.; Huber, K.; Kastrati, A.; Kaul, U.; Kornowski, R.; Krucoff, M.; Kunadian, V.; 

Marx, S. O.; Mehta, S. R.; Moliterno, D.; Ohman, E. M.; Oldroyd, K.; Sardella, G.; Sartori, 

S.; Shlofmitz, R.; Steg, P. G.; Weisz, G.; Witzenbichler, B.; Han, Y.; Pocock, S.; Gibson, C. 

M. Ticagrelor with or without Aspirin in High-Risk Patients after PCI. N Engl J Med 2019, 

NEJMoa1908419. https://doi.org/10.1056/NEJMoa1908419. 

(18)  D’Ascenzo, F.; Moretti, C.; Bianco, M.; Bernardi, A.; Taha, S.; Cerrato, E.; Omedè, 

P.; Montefusco, A.; Frangieh, A. H.; Lee, C. W.; Campo, G.; Chieffo, A.; Quadri, G.; Pavani, 

M.; Zoccai, G. B.; Gaita, F.; Park, S.-J.; Colombo, A.; Templin, C.; Lüscher, T. F.; Stone, G. 

W. Meta-Analysis of the Duration of Dual Antiplatelet Therapy in Patients Treated With 

Second-Generation Drug-Eluting Stents. Am. J. Cardiol. 2016, 117 (11), 1714–1723. 

https://doi.org/10.1016/j.amjcard.2016.03.005. 

(19)  Palmerini, T.; Biondi-Zoccai, G.; Della Riva, D.; Stettler, C.; Sangiorgi, D.; D’Ascenzo, 

F.; Kimura, T.; Briguori, C.; Sabatè, M.; Kim, H.-S.; De Waha, A.; Kedhi, E.; Smits, P. C.; 



18 
 

Kaiser, C.; Sardella, G.; Marullo, A.; Kirtane, A. J.; Leon, M. B.; Stone, G. W. Stent 

Thrombosis with Drug-Eluting and Bare-Metal Stents: Evidence from a Comprehensive 

Network Meta-Analysis. Lancet 2012, 379 (9824), 1393–1402. 

https://doi.org/10.1016/S0140-6736(12)60324-9. 

(20)  Traby, L.; Kollars, M.; Kaider, A.; Eichinger, S.; Wolzt, M.; Kyrle, P. A. Effects of 

P2Y12 Receptor Inhibition with or without Aspirin on Hemostatic System Activation: A 

Randomized Trial in Healthy Subjects. J. Thromb. Haemost. 2016, 14 (2), 273–281. 

https://doi.org/10.1111/jth.13216. 

(21)  CAPRIE Steering Committee. A Randomised, Blinded, Trial of Clopidogrel versus 

Aspirin in Patients at Risk of Ischaemic Events (CAPRIE). CAPRIE Steering Committee. 

Lancet 1996, 348 (9038), 1329–1339. https://doi.org/10.1016/s0140-6736(96)09457-3. 

(22)  Bhatt, D. L.; Grosser, T.; Dong, J.-F.; Logan, D.; Jeske, W.; Angiolillo, D. J.; Frelinger, 

A. L.; Lei, L.; Liang, J.; Moore, J. E.; Cryer, B.; Marathi, U. Enteric Coating and 

Aspirin Nonresponsiveness in Patients With Type 2 Diabetes Mellitus. J. Am. Coll. Cardiol. 

2017, 69 (6), 603–612. https://doi.org/10.1016/j.jacc.2016.11.050. 

(23)  Warner, T. D.; Armstrong, P. C. J.; Curzen, N. P.; Mitchell, J. A. Dual Antiplatelet 

Therapy in Cardiovascular Disease: Does Aspirin Increase Clinical Risk in the Presence of 

Potent P2Y12 Receptor Antagonists? Heart 2010, 96 (21), 1693–1694. 

https://doi.org/10.1136/hrt.2010.205724. 

(24)  Tomaniak, M.; Storey, R. F.; Serruys, P. W. Aspirin-Free Antiplatelet Regimens after 

PCI: When Is It Best to Stop Aspirin and Who Could Ultimately Benefit? EuroIntervention 

2020, 15 (13), 1125–1129. https://doi.org/10.4244/EIJY19M10_01. 

(25)  Leonardi, S.; Franzone, A.; Piccolo, R.; McFadden, E.; Vranckx, P.; Serruys, P.; 

Benit, E.; Liebetrau, C.; Janssens, L.; Ferrario, M.; Zurakowski, A.; van Geuns, R.-J.; 

Dominici, M.; Huber, K.; Slagboom, T.; Buszman, P.; Bolognese, L.; Tumscitz, C.; 

Bryniarski, K.; Aminian, A.; Vrolix, M.; Petrov, I.; Garg, S.; Naber, C.; Prokopczuk, J.; Hamm, 



19 
 

C.; Steg, G.; Heg, D.; Juni, P.; Windecker, S.; Valgimigli, M. Rationale and Design of a 

Prospective Substudy of Clinical Endpoint Adjudication Processes within an Investigator-

Reported Randomised Controlled Trial in Patients with Coronary Artery Disease: The 

GLOBAL LEADERS Adjudication Sub-StudY (GLASSY). BMJ Open 2019, 9 (3), e026053. 

https://doi.org/10.1136/bmjopen-2018-026053. 

(26)  Tomaniak, M.; Chichareon, P.; Onuma, Y.; Deliargyris, E. N.; Takahashi, K.; Kogame, 

N.; Modolo, R.; Chang, C. C.; Rademaker-Havinga, T.; Storey, R. F.; Dangas, G. D.; Bhatt, 

D. L.; Angiolillo, D. J.; Hamm, C.; Valgimigli, M.; Windecker, S.; Steg, P. G.; Vranckx, P.; 

Serruys, P. W.; GLOBAL LEADERS Trial Investigators. Benefit and Risks of Aspirin in 

Addition to Ticagrelor in Acute Coronary Syndromes: A Post Hoc Analysis of the 

Randomized GLOBAL LEADERS Trial. JAMA Cardiol 2019. 

https://doi.org/10.1001/jamacardio.2019.3355. 

(27)  Takahashi, K.; Chichareon, P.; Modolo, R.; Kogame, N.; Chang, C. C.; Tomaniak, M.; 

Moschovitis, A.; Curzen, N.; Haude, M.; Jung, W.; Holmvang, L.; Garg, S.; Tijssen, J. G. P.; 

Wykrzykowska, J. J.; de Winter, R. J.; Hamm, C.; Steg, P. G.; Stoll, H.-P.; Onuma, Y.; 

Valgimigli, M.; Vranckx, P.; Windecker, S.; Serruys, P. W. Impact of Ticagrelor Monotherapy 

on Two-Year Clinical Outcomes in Patients with Long Stenting: A Post Hoc Analysis of the 

Global Leaders Trial. EuroIntervention 2019. https://doi.org/10.4244/EIJ-D-19-00498. 

(28)  Serruys, P. W.; Takahashi, K.; Chichareon, P.; Kogame, N.; Tomaniak, M.; Modolo, 

R.; Chang, C. C.; Komiyama, H.; Soliman, O.; Wykrzykowska, J. J.; de Winter, R. J.; 

Ferrario, M.; Dominici, M.; Buszman, P.; Bolognese, L.; Tumscitz, C.; Benit, E.; Stoll, H.-P.; 

Hamm, C.; Steg, P. G.; Onuma, Y.; Jüni, P.; Windecker, S.; Vranckx, P.; Colombo, A.; 

Valgimigli, M. Impact of Long-Term Ticagrelor Monotherapy Following 1-Month Dual 

Antiplatelet Therapy in Patients Who Underwent Complex Percutaneous Coronary 

Intervention: Insights from the Global Leaders Trial. Eur. Heart J. 2019, 40 (31), 2595–2604. 

https://doi.org/10.1093/eurheartj/ehz453. 



20 
 

(29)  Tomaniak, M.; Chichareon, P.; Modolo, R.; Takahashi, K.; Chang, C. C.; Kogame, N.; 

Spitzer, E.; Buszman, P. E.; van Geuns, R.-J. M.; Valkov, V.; Steinwender, C.; Geisler, T.; 

Prokopczuk, J.; Sabaté, M.; Zmudka, K.; Rademaker-Havinga, T.; Tijssen, J. G. P.; Jüni, P.; 

Hamm, C.; Steg, P. G.; Onuma, Y.; Vranckx, P.; Valgimigli, M.; Windecker, S.; Baber, U.; 

Anderson, R.; Dominici, M.; Serruys, P. W. Ticagrelor Monotherapy Beyond One Month after 

PCI in ACS or Stable CAD in Elderly Patients Aged Above 75 Years: A Prespecified Analysis 

of the Randomized GLOBAL LEADERS Trial. EuroIntervention 2019. 

https://doi.org/10.4244/EIJ-D-19-00699. 

(30)  Kim, C.; Hong, S.-J.; Shin, D.-H.; Kim, B.-K.; Ahn, C.-M.; Kim, J.-S.; Ko, Y.-G.; Choi, 

D.; Hong, M.-K.; Jang, Y. Randomized Evaluation of Ticagrelor Monotherapy after 3-Month 

Dual-Antiplatelet Therapy in Patients with Acute Coronary Syndrome Treated with New-

Generation Sirolimus-Eluting Stents: TICO Trial Rationale and Design. Am. Heart J. 2019, 

212, 45–52. https://doi.org/10.1016/j.ahj.2019.02.015. 

(31)  Presented by Dr. Byeong-Keuk Kim at the American College of Cardiology Virtual 

Annual Scientific Session Together With World Congress of Cardiology (ACC 2020/WCC), 

March 30, 2020. 

(32)  Neumann, F.-J.; Sousa-Uva, M.; Ahlsson, A.; Alfonso, F.; Banning, A. P.; Benedetto, 

U.; Byrne, R. A.; Collet, J.-P.; Falk, V.; Head, S. J.; Jüni, P.; Kastrati, A.; Koller, A.; 

Kristensen, S. D.; Niebauer, J.; Richter, D. J.; Seferovic, P. M.; Sibbing, D.; Stefanini, G. G.; 

Windecker, S.; Yadav, R.; Zembala, M. O.; ESC Scientific Document Group. 2018 

ESC/EACTS Guidelines on Myocardial Revascularization. Eur. Heart J. 2019, 40 (2), 87–

165. https://doi.org/10.1093/eurheartj/ehy394. 

(33)  Dangas, G.; Baber, U.; Sharma, S.; Giustino, G.; Mehta, S.; Cohen, D.; Angiolillo, D.; 

Sartori, S.; Chandiramani, R.; Briguori, C.; Dudek, D.; Escaned, J.; Huber, K.; Collier, T.; 

Kornowski, R.; Kunadian, V.; Kaul, U.; Oldroyd, K.; Sardella, G.; Shlofmitz, R.; 

Witzenbichler, B.; Ya-Ling, H.; Pocock, S.; Gibson, C. M.; Mehran, R. Ticagrelor With Aspirin 



21 
 

or Alone After Complex PCI: The TWILIGHT-COMPLEX Analysis. J. Am. Coll. Cardiol. 

2020. https://doi.org/10.1016/j.jacc.2020.03.011. 

(34)  Kogame, N.; Modolo, R.; Tomaniak, M.; Cavalcante, R.; de Martino, F.; Tinoco, J.; 

Ribeiro, E. E.; Mehran, R.; Campos, C. M.; Onuma, Y.; Lemos, P. A.; Serruys, P. W.; 

Collaborators. Prasugrel Monotherapy after PCI with the SYNERGY Stent in Patients with 

Chronic Stable Angina or Stabilised Acute Coronary Syndromes: Rationale and Design of 

the ASET Pilot Study. EuroIntervention 2019, 15 (6), e547–e550. 

https://doi.org/10.4244/EIJ-D-19-00131. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22 
 

FIGURES LEGEND 

Figure 1. Review’s profile. 

Figure 2. Rates of MACCE (major adverse cardiac and cerebrovascular events) a composite 

of all-cause mortality, myocardial infarction, or stroke during one year follow-up. 

Figure 3. Rates of all cause of death during one year follow-up. 

Figure 4. Rates of definite or probable stent thrombosis during one year follow-up. 

Figure 5. Rates of BARC 3-5 bleeding during one year follow-up. 

 

SUPPLEMENTARY FIGURES 

Figure A. Rates of myocardial infarction during one year follow-up. 

Figure B. Rates of stroke during one year follow-up. 

Figure C. Risk of bias. 

Figure D1. Funnel plot for MACCE. 

Figure D2. Funnel plot for all cause of death. 

Figure D3. Funnel plot for definite or probable stent thrombosis. 

Figure D4. Funnel plot for BARC 3-5. 

Figure D5. Funnel plot for myocardial infarction. 

Figure D6. Funnel plot for stroke. 

Figure E1. Random-effect model analysis. Rates of MACCE (major adverse cardiac and 

cerebrovascular events) a composite of all-cause mortality, myocardial infarction, or stroke 

during one year follow-up. 

Figure E2. Random-effect model analysis. Rates of all cause of death during one year 

follow-up. 

Figure E3. Random-effect model analysis. Rates of definite or probable stent thrombosis 

during one year follow-up. 
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Figure E4. Random-effect model analysis. Rates of BARC 3-5 bleeding during one year 

follow-up. 

Figure E5. Random-effect model analysis. Rates of myocardial infarction during one year 

follow-up. 

Figure E6. Random-effect model analysis. Rates of stroke during one year follow-up. 

 


