Made available by Hasselt University Library in https://documentserver.uhasselt.be

1-Month or 3-Month DAPT in Women and Men at High Bleeding Risk
Undergoing PCI

Peer-reviewed author version

Kunadian, Vijay; Gitto, Mauro; Vogel, Birgit; Sartori, Samantha; Angiolillo, Dominick
J.; Bhatt, Deepak L.; Chehab, Bassem M.; Feng, Yihan; Hernandez, Jose M. De La
Torre; Krucoff, Mitchell W.; Maksoud, Aziz; Mankerious, Nader; Oliva, Angelo; Picon,
Hector; Richardt, Gert; Sardella, Gennaro; Thiele, Holger; Toelg, Ralph; Varenne,
Olivier; VRANCKX, Pascal; Windecker, Stephan; Valgimigli, Marco & Mehran,
Roxana (2025) 1-Month or 3-Month DAPT in Women and Men at High Bleeding Risk
Undergoing PCI. In: JACC: Cardiovascular Interventions, 18 (7) , p. 866 -878.

DOI: 10.1016/}.jcin.2025.01.424
Handle: http://hdl.handle.net/1942/48577



ONE-MONTH VS. THREE-MONTHS DUAL ANTIPLATELET THERAPY IN WOMEN
AND MEN AT HIGH BLEEDING RISK UNDERGOING PERCUTANEOUS

CORONARY INTERVENTION

Vijay Kunadian®, MD; Mauro Gitto>", MD; Birgit Vogel®, MD; Samantha Sartori®, PhD; Dominick
J. Angiolillo‘, MD; Deepak L. Bhatt’, MD, MPH; Bassem M. Chehab®, MD; Yihan Feng®, MS; Jose
M. De la Torre Hernandez’, MD, PhD; Mitchell W. Krucofft, MD; Aziz Maksoud", MD; Nader
Mankerious”, MD; Angelo Oliva, MD"<; Hector Picon*, MD; Gert Richardt’, MD; Gennaro Sardella’,
MD; Holger Thiele™, MD; Ralph Toelg™, MD; Olivier Varenne°, MD, PhD; Pascal Vranckx?, MD;

Stephan Windecker, MD; Marco Valgimigli’, MD, PhD; Roxana Mehran®, MD.

*both authors contributed equally to this manuscript

Author affiliations:

a. Translational and Clinical Research Institute, Newcastle University and Cardiothoracic Centre,
Freeman Hospital, Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, United
Kingdom.

b. Mount Sinai Fuster Heart Hospital, Icahn School of Medicine at Mount Sinai, New York, NY, USA.
c. Department of Biomedical Sciences, Humanitas University, Pieve Emanuele (MI), Italy.

d. University of Florida College of Medicine-Jacksonville, Jacksonville, FL, USA.

e. Ascension Via Christi Hospital, Wichita, KS, USA.

f. Hospital Universitario Marques de Valdecilla, IDIVAL, Santander, Spain.

g. Duke University Medical Center and Duke Clinical Research Institute, Durham, NC, USA.
h. Kansas Heart Hospital and University of Kansas School of Medicine, Wichita, KS, USA.

i. Heart Center, Segeberger Kliniken, Bad Segeberg, Germany.

j- Cardiology Department, Zagazig University, Sharkia, Egypt.

k. Redmond Regional Medical Center, Rome, GA, USA.

1. Policlinico Umberto I di Roma, Rome, Italy.

m. Heart Center Leipzig at University of Leipzig and Leipzig Heart Science, Leipzig, Germany.

1



n. Medical Faculty of the Christian-Albrechts-University of Kiel, Kiel, Germany.
o. Hospital Cochin, Paris, France.
p. Heart Centre Hasselt and University of Hasselt, Hasselt, Belgium.

g. Department of Cardiology, Inselspital, Bern University Hospital, University of Bern, Bern,
Switzerland.

r. Cardiocentro Ticino Institute, Ente Ospedaliero Cantonale, Lugano and Bern University Hospital, Bern,
Switzerland.

Running head: Sex Differences in short DAPT after PCI.

Funding: The study was sponsored by Abbott (Chicago, IL, USA).

Word count (text, references and figure legends): 4,156

Corresponding author:
Roxana Mehran, MD
Center for Interventional Cardiovascular Research and Clinical Trials

The Zena and Michael A. Wiener Cardiovascular Institute, Icahn School of Medicine at Mount
Sinai

One Gustave L. Levy Place, Box 1030, New York, NY, 10029-6574
Tel: +1 (212) 659-9649; Fax: +1 (646) 537-8547

Email: roxana.mehran@mountsinai.org




Financial disclosures

Dr. Richardt received an institutional research grant from Boston Scientific. Dr. Vranckx has received grants and/or
personal fees from AstraZeneca, Terumo, Abbott Vascular, Daiichi-Sankyo, Bayer AG, and CLS Behring. Dr.
Valgimigli reports grants and personal fees from Terumo, and has received personal fees from Astra Zeneca,
Alvimedica/CID, Abbott Vascular, Daiichi Sankyo, Bayer, CoreFLOW, IDORSIA PHARMACEUTICALS LTD,
Universitit Basel | Dept. Klinische Forschung, Vifor, personal Bristol Myers Squib SA, Biotronik, Boston
Scientific, Medtronic, Vesalio, Novartis, Chiesi, PhaseBio, outside the submitted work. Dr. Angiolillo reports
receiving consulting fees or honoraria from Abbott, Amgen, AstraZeneca, Bayer, Biosensors, Boehringer Ingelheim,
Bristol-Myers Squibb, Chiesi, CSL Behring, Daiichi-Sankyo, Eli Lilly, Haemonetics, Janssen, Merck, Novartis,
PhaseBio, PLx Pharma, Pfizer, Sanofi and Vectura, outside the submitted work; Dr. Angiolillo also declares that his
institution has received research grants from Amgen, AstraZeneca, Bayer, Biosensors, CeloNova, CSL Behring,
Daiichi-Sankyo, Eisai, Eli Lilly, Gilead, Idorsia, Janssen, Matsutani Chemical Industry Co., Merck, Novartis, and
the Scott R. MacKenzie Foundation. Dr. Bhatt discloses the following relationships - Advisory Board: Angiowave,
Bayer, Boehringer Ingelheim, CellProthera, Cereno Scientific, Elsevier Practice Update Cardiology, High Enroll,
Janssen, Level Ex, McKinsey, Medscape Cardiology, Merck, MyoKardia, NirvaMed, Novo Nordisk, PhaseBio, PLx
Pharma, Stasys; Board of Directors: American Heart Association New York City, Angiowave (stock options),
Bristol Myers Squibb (stock), DRS.LINQ (stock options), High Enroll (stock); Consultant: Broadview Ventures,
Hims, SFJ, Youngene; Data Monitoring Committees: Acesion Pharma, Assistance Publique-Hopitaux de Paris,
Baim Institute for Clinical Research (formerly Harvard Clinical Research Institute, for the PORTICO trial, funded
by St. Jude Medical, now Abbott), Boston Scientific (Chair, PEITHO trial), Cleveland Clinic, Contego Medical
(Chair, PERFORMANCE 2), Duke Clinical Research Institute, Mayo Clinic, Mount Sinai School of Medicine (for
the ENVISAGE trial, funded by Daiichi Sankyo; for the ABILITY-DM trial, funded by Concept Medical; for
ALLAY-HF, funded by Alleviant Medical), Novartis, Population Health Research Institute; Rutgers University (for
the NIH-funded MINT Trial); Honoraria: American College of Cardiology (Senior Associate Editor, Clinical Trials
and News, ACC.org; Chair, ACC Accreditation Oversight Committee), Arnold and Porter law firm (work related to
Sanofi/Bristol-Myers Squibb clopidogrel litigation), Baim Institute for Clinical Research (formerly Harvard Clinical
Research Institute; RE-DUAL PCI clinical trial steering committee funded by Boehringer Ingelheim; AEGIS-II
executive committee funded by CSL Behring), Belvoir Publications (Editor in Chief, Harvard Heart Letter),
Canadian Medical and Surgical Knowledge Translation Research Group (clinical trial steering committees), CSL
Behring (AHA lecture), Cowen and Company, Duke Clinical Research Institute (clinical trial steering committees,
including for the PRONOUNCE trial, funded by Ferring Pharmaceuticals), HMP Global (Editor in Chief, Journal of
Invasive Cardiology), Journal of the American College of Cardiology (Guest Editor; Associate Editor), K2P (Co-
Chair, interdisciplinary curriculum), Level Ex, Medtelligence/ReachMD (CME steering committees), MJH Life
Sciences, Oakstone CME (Course Director, Comprehensive Review of Interventional Cardiology), Piper Sandler,
Population Health Research Institute (for the COMPASS operations committee, publications committee, steering
committee, and USA national co-leader, funded by Bayer), WebMD (CME steering committees), Wiley (steering
committee); Other: Clinical Cardiology (Deputy Editor); Patent: Sotagliflozin (named on a patent for sotagliflozin
assigned to Brigham and Women's Hospital who assigned to Lexicon; neither I nor Brigham and Women's Hospital
receive any income from this patent); Research Funding: Abbott, Acesion Pharma, Afimmune, Aker Biomarine,
Alnylam, Amarin, Amgen, AstraZeneca, Bayer, Beren, Boehringer Ingelheim, Boston Scientific, Bristol-Myers
Squibb, Cardax, CellProthera, Cereno Scientific, Chiesi, CinCor, Cleerly, CSL Behring, Eisai, Ethicon, Faraday
Pharmaceuticals, Ferring Pharmaceuticals, Forest Laboratories, Fractyl, Garmin, HLS Therapeutics, Idorsia,
Ironwood, Ischemix, Janssen, Javelin, Lexicon, Lilly, Medtronic, Merck, Moderna, MyoKardia, NirvaMed,
Novartis, Novo Nordisk, Otsuka, Owkin, Pfizer, PhaseBio, PLx Pharma, Recardio, Regeneron, Reid Hoffman
Foundation, Roche, Sanofi, Stasys, Synaptic, The Medicines Company, Youngene, 89Bio; Royalties: Elsevier
(Editor, Braunwald’s Heart Disease); Site Co-Investigator: Abbott, Biotronik, Boston Scientific, CSI, Endotronix,
St. Jude Medical (now Abbott), Philips, SpectraWAVE, Svelte, Vascular Solutions; Trustee: American College of
Cardiology; Unfunded Research: FlowCo. Dr. Toelg reports speaker honoraria from Boston Scientific, Abbott
Vascular, and Biotronik. Dr. Maksoud is member of Abbott Vascular, Pfizer and Bristol Myer Squib speaker
Bureau. Dr. Chehab has received research grants from Edwards Lifesciences and Abbott, speaker honoraria and/or
personal fees from Edwards and Abbott and Biotronics. Dr. de la Torre Hernandez has received grants/research



support from Abbott, Amgen, and Biotronik; he has received honoraria or consultation fees from Boston Scientific,
Medtronic, Biotronik, Abbott, Philips, IHT, and iVascular. Dr. Krucoff reports grants and/or personal fees from
Abbott Vascular, Biosensors, Boston Scientific, Nipro, Medtronic, OrbusNeich, Terumo. Dr. Kunadian has received
personal fees/honoraria from Bayer, Astra Zeneca, Abbott, Amgen, Daichii Sankyo. Dr. Varenne has received
personal fees/honoraria from Abbott Vascular, Boston Scientific, Biosensors, and Astra Zeneca. Dr. Windecker
reports research, travel or educational grants to the institution without personal remuneration from Abbott, Abiomed,
Amgen, Astra Zeneca, Bayer, Braun, Biotronik, Boehringer Ingelheim, Boston Scientific, Bristol Myers Squibb,
Cardinal Health, CardioValve, Cordis Medical, Corflow Therapeutics, CSL Behring, Daiichi Sankyo, Edwards
Lifesciences, Farapulse Inc. Fumedica, Guerbet, Idorsia, Inari Medical, InfraRedx, Janssen-Cilag, Johnson &
Johnson, Medalliance, Medicure, Medtronic, Merck Sharp & Dohm, Miracor Medical, MonarQ, Novartis, Novo
Nordisk, Organon, OrPha Suisse, Pharming Tech. Pfizer, Polares, Regeneron, Sanofi-Aventis, Servier, Sinomed,
Terumo, Vifor, V-Wave. Dr. Windecker served as advisory board member and/or member of the steering/executive
group of trials funded by Abbott, Abiomed, Amgen, Astra Zeneca, Bayer, Boston Scientific, Biotronik, Bristol
Myers Squibb, Edwards Lifesciences, MedAlliance, Medtronic, Novartis, Polares, Recardio, Sinomed, Terumo, and
V-Wave with payments to the institution but no personal payments. He is also member of the steering/executive
committee group of several investigator-initiated trials that receive funding by industry without impact on his
personal remuneration. Dr. Mehran reports institutional research grants from Abbott, Abiomed, Applied
Therapeutics, Arena, AstraZeneca, Bayer, Biosensors, Boston Scientific, Bristol-Myers Squibb, CardiaWave,
CellAegis, CERC, Chiesi, Concept Medical, CSL Behring, DSI, Insel Gruppe AG, Medtronic, Novartis
Pharmaceuticals, OrbusNeich, Philips, Transverse Medical, Zoll; personal fees from ACC, Boston Scientific,
California Institute for Regenerative Medicine (CIRM), Cine-Med Research, Janssen, WebMD, SCAI; consulting
fees paid to the institution from Abbott, Abiomed, AM-Pharma, Alleviant Medical, Bayer, Beth Isracl Deaconess,
CardiaWave, CeloNova, Chiesi, Concept Medical, DSI, Duke University, Idorsia Pharmaceuticals, Medtronic,
Novartis, Philips; Equity <1% in Applied Therapeutics, Elixir Medical, STEL, CONTROLRAD (spouse); Scientific
Advisory Board for AMA, Biosensors (spouse).



Abstract

Background: In patients at high bleeding risk (HBR), short dual antiplatelet therapy (DAPT)
after coronary stenting has been associated with fewer bleeding events and preserved ischemic

protection. Whether these effects are affected by sex remains unclear.

Methods: Data from three prospective, international, single-arm studies (XIENCE Short DAPT
Program) including HBR patients who underwent successful percutaneous coronary intervention
(PCI) with implantation of a fluoropolymer-based cobalt-chromium everolimus-eluting stent
(XIENCE, Abbott) were analyzed. The primary endpoint was the composite of all-cause death or
any myocardial infarction (MI) at 1 year. The key secondary endpoint was Bleeding Academic

Research Consortium (BARC) type 2 to 5 bleeding.

Results: Out of 3,364 patients, 1,154 (34.3%) were women. At 1 year, the rates of death or MI
(7.6% vs 8.1%) and BARC 2-5 bleeding (9.5% vs 9.2%) were similar in women and men. After
propensity score adjustment, 1- vs. 3-month DAPT conferred a similar risk of death or MI in
women (7.5% vs. 7.6%, adj. HR 0.86, 95% CI 0.54-1.36) and men (8.1% vs. 8.0%, adj. HR 1.04,
95% CI 0.75-1.44; p-interaction=0.783). In both women and men BARC 2-5 bleeding events
were lower with 1-month DAPT but the reduction in bleeding risk was not significant after
propensity score adjustment (women: 7.1% vs. 11.2%, adj. HR 0.66, 95% CI 0.43-1.02; men:

8.5% vs. 9.7%, adj. HR 0.78, 95% CI 0.57-1.06; p-interaction=0.378).

Conclusions: Among HBR patients undergoing PCI with everolimus-eluting stent implantation,
I-month compared with 3-months DAPT was associated with a similar risk of ischemic events

irrespective of sex. In both women and men, 1-month DAPT was associated with lower



occurrence of clinically relevant bleeding as compared to 3-months DAPT, although with no

significant difference in bleeding risk after propensity score adjustment.

Key words: percutaneous coronary intervention; dual antiplatelet therapy; sex differences;

women; drug eluting stent; high bleeding risk.
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Clinical perspectives

What is Known? Women undergoing percutaneous coronary intervention (PCI) are at
higher bleeding risk as compared to men and might derive a clinical benefit from short
dual antiplatelet therapy (DAPT).

What is New? In both women and men at high bleeding risk undergoing PCI, the two
different short DAPT regimens (1-month vs. 3-months DAPT) confer a similar risk for
the composite of death and myocardial infarction. One-month DAPT seems to be
associated with a lower bleeding risk than 3-months DAPT, irrespective of sex.

What is Next? Due to the low proportion of women enrolled in this registry as well as in
previous PCI trials, dedicated studies assessing the optimal DAPT duration in women are

warranted.



Introduction

Dual antiplatelet therapy (DAPT) with aspirin and a P2Y12 inhibitor is targeted at
reducing the risk of thrombotic events in patients who undergo percutaneous coronary
intervention (PCI) with drug-eluting stents (DES) implantation.'” On the other hand, DAPT is
associated with a higher risk of bleeding, which impacts mortality and morbidity and is related to
the duration and intensity of the treatment.’** Improvements in stent design and technology have
led to a substantial reduction in thrombotic complications, allowing earlier DAPT
discontinuation.” "' Several ischemic and bleeding risk scores have been developed and validated
with the aim to identify high bleeding risk (HBR) patients, who account for about 40% of all
subjects receiving DAPT and might benefit from reduced DAPT durations.">”® Nonetheless,

optimal DAPT regimen after PCI remains debated.

Female patients are notably under-represented in clinical trials, leading to a suboptimal
spread of novel therapeutic strategies in women." Indeed, women present with higher bleeding

risk following PCI as compared to men and could derive greater benefit from short DAPT.">"7

In a pooled dataset of 3 prospective studies enrolling HBR patients undergoing PCI with
cobalt-chromium everolimus-eluting stents (the XIENCE Short DAPT program), 1-month and 3-
months DAPT regimens were non-inferior to standard DAPT in terms of ischemic events
reduction, with a potential to reduce bleeding risk."*' The present analysis ought to compare sex-
related differences in ischemic and bleeding outcomes among patients included in the XIENCE

Short DAPT program.

Methods



Study design

This is a pre-specified sub-study within the XIENCE Short DAPT program, which
consisted of three prospective, multicenter, single-arm studies conducted at 101 sites in the
United States (XIENCE 90; NCT03218787), 58 sites in the United States and Canada (XIENCE
28 USA; NCTO03815175), and 52 sites in Europe and Asia (XIENCE 28 Global; NCT03355742)
from July 2017 to February 2020 (Supplementary Tables 1-3). The rationale, design, and
principal results have been reported previously”". In brief, this clinical program investigated
two different short DAPT durations after PCI with a fluoropolymer-based cobalt-chromium
everolimus-eluting stent (XIENCE, Abbott). The XIENCE 28 and 90 studies were conducted
with nearly identical protocols, differing only in the duration of DAPT. It was predetermined that
data from the USA and Global studies of XIENCE 28 would be combined for analysis. The
principal investigators with members of the executive and steering committees and the sponsor
designed the protocol. National regulatory agencies and institutional review boards or ethics
committees of participating sites approved the study protocol. An independent data monitoring
committee provided external oversight to ensure public safety. All enrolled patients provided

written informed consent.

Study population

Subjects who underwent successful PCI with the XIENCE stent were screened for
eligibility. Patients had to fulfill at least one of the following inclusion criteria: age >75 years,
chronic anticoagulant therapy, history of major bleeding in the previous 12 months, history of

ischemic or hemorrhagic stroke, renal insufficiency (creatinine > 2.0 mg/dL or maintenance
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dialysis), anemia (hemoglobin < 11 g/dL) and systemic conditions associated with an increased
risk of bleeding including hematological disorders such as thrombocytopenia (platelet count <
100,000/mm?®) or coagulation disorders. Key exclusion criteria included presentation with ST-
segment elevation myocardial infarction (MI), left ventricular ejection fraction <30%,
implantation of a DES other than a cobalt-chromium everolimus-eluting stent in the previous 12
months, target lesion located in the left main, arterial or saphenous vein graft or in a previously
implanted stent (in-stent restenosis), chronic total occlusion and target lesion treated with
overlapping stents. The full list of inclusion and exclusion criteria is reported in Supplementary

Table 4.

After index PCI, all patients received DAPT with aspirin plus a P2Y 12 inhibitor. There
were no restrictions on the choice of the P2Y 12 inhibitor, but clopidogrel was recommended.
The eligibility for discontinuing DAPT was assessed at 1 month in XIENCE 28 and at 3 months
in XIENCE 90. Patients who had been adherent to treatment and free from MI, repeat coronary
revascularization, stroke or stent thrombosis, discontinued the P2Y 12 inhibitor and continued

aspirin until the end of the study.

Follow-up was performed in-person or via telephone interviews at 1, 3, 6, and 12 months
after index PCI in XIENCE 28, and at 3, 6, and 12 months in XIENCE 90. Patients from
XIENCE 90 who were event-free and adherent to treatment at 1 month were retrospectively

selected to match the XIENCE 28 event-free population.

Clinical outcomes
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The primary endpoint was the composite of all-cause death or any myocardial infarction
(MI) between 1 and 12 months after the index procedure. MI was defined according to a
modified Academic Research Consortium definition. The key secondary endpoint was Bleeding
Academic Research Consortium (BARC) type 2 to 5 bleeding.'” Additional secondary endpoints
included target lesion failure (TLF; defined as the composite of cardiovascular death, target
vessel MI, or clinically indicated target lesion revascularization), the individual components of
the composite endpoints, definite or probable stent thrombosis, stroke, ischemic stroke, target
vessel revascularization (TVR) and BARC type 3-5 bleeding. Definitions for the primary and
secondary endpoints are provided in Supplementary Tables 5-6. All clinical events were

adjudicated by an independent external committee.

Statistical analysis

The effects of 1-month versus 3-months DAPT on ischemic and bleeding outcomes were
evaluated according to sex. Clinical and procedural characteristics of each group are summarized
using means and standard deviations or median and interquartile range for continuous variables
and counts and percentages for categorical ones. Chi-square and Student’s t-test or Mann-
Whitney U test were used to compare groups, as appropriate. The cumulative incidence rates for
both primary and secondary endpoints were calculated with the Kaplan-Meier method. Hazard
ratios (HR) and 95% confidence intervals (CI) were generated using unadjusted and
multivariable adjusted Cox proportional hazard models. Because treatment arms were not
randomized, adjusted risks for all endpoints were estimated using propensity score stratification
into quintiles. Propensity scores (patients’ estimated probability of receiving 1- or 3-month

DAPT) were derived using a logistic regression model that included the treatment group as the

12



outcome and the selected baseline demographic, clinical, and procedural covariates as the
predictors. The list of variables included in the propensity score model is reported in

Supplementary Table 7.

The Markov Chain Monte Carlo multiple imputation method was used to handle missing data in
the propensity score building. The Rubin’s combination rule was used to integrate the final
analysis with each of the 10 imputed data sets. All endpoints were tested for superiority with the
Farrington-Manning method and a 1-sided alpha of 0.025. The stratification weight was based on

the total sample size in each stratum relative to the overall sample size for both arms.

Heterogeneity of treatment effects was assessed across pre-specified subgroups using a
generic version of the meta-analysis where each subgroup contributes a normalized treatment
effect and its standard error. A landmark analysis at 3 months was performed to discriminate
between events occurring in the period of actual treatment difference between the 2 DAPT

groups (1-3 months) and thereafter (3-12 months).

All statistical analyses were performed with the R software, version 3.6.2 (R Foundation

for Statistical Computing), or the SAS software, version 9.4 (SAS Institute).

Results

Patients characteristics

A total of 3,652 patients were enrolled in the XIENCE Short DAPT program from July
19, 2017, to February 7, 2020. Of these, 3,364 patients were free of ischemic events and adherent

to treatment at 1 month (1,392 [41.4%] from XIENCE 28; 1972 [58.6%] from XIENCE 90) and
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were included in this analysis. The study population comprised 2210 (65.7%) men and 1,154

(34.3%) women.

Baseline clinical and procedural characteristics in women and men are reported in
Supplementary Table 8. The mean number of HBR criteria was 1.5 + 0.7 in both sexes
(p=0.108). Women tended to be older than men, more likely to have anemia and less likely to
present with thrombocytopenia, renal insufficiency, and oral anticoagulant therapy. The
proportions of prior PCI, prior coronary artery bypass grafting and prior MI were lower in
women (Supplementary Table 8), which also presented with higher mean PARIS (6.6£2.3 vs.
5.8£2.2, p<0.001) and PRECISE-DAPT (30.1+11.3 vs. 25.0£11.3) bleeding risk scores.
Following PCI, aspirin was administered in 87.2% of patients, with no significant differences

based on sex, while clopidogrel was the most used P2Y 12 inhibitor (83.7%).

In both women and men, patients receiving 1-month versus 3-months DAPT were more
likely to be Asian or Hispanic and to suffer from chronic kidney disease and less likely to have
hypertension, dyslipidemia and multivessel coronary artery disease (Table 1). Men receiving 1-
month DAPT had higher bleeding risk than those in the 3-months DAPT group, as assessed
through both the PARIS and the PRECISE-DAPT scores, while no difference in baseline

bleeding risk between the two treatment groups was noted for women (Table 1).

Outcomes by sex

Kaplan-Maier incidences of the primary and secondary endpoints at 1 year in women and
men are shown in Figure 1 and Supplementary Table 9. The primary endpoint of all-cause

death or MI occurred in 7.6% of women and 8.1% of men, with no significant difference

14



between the sexes (p=0.867; adj. HR 0.79, 95% CI: 0.60-1.05). The rate of BARC 2-5 bleeding
was also similar between sexes (9.5% in women vs. 9.2% in men; p= 0.815, adj. HR: 1.03, 95%
CI: 0.81-1.31). There was no significant difference in all other secondary endpoints. (Figure 1

and Supplementary Table 9).

Outcomes by randomized DAPT duration in women and men

The cumulative incidence of all-cause death or MI at 1 year was similar between the 1-month
and 3-months DAPT regimens irrespective of sex (log-Rank p=0.940 - Figure 2 and
Supplementary Table 10). Such result remained consistent after propensity score adjustment
(women: 7.5% vs. 7.6%, adj. HR 0.86, 95% CI: 0.54-1.36; men: 8.1% vs. 8.0%, adj. HR 1.04,
95% CI: 0.75-1.44; p-interaction=0.783), as shown in Table 2 and Figure 3. Both women and
men exhibited lower BARC 2-5 bleeding with 1-month DAPT, although the reduction in
bleeding risk was not statistically significant after propensity score adjustment (women: 7.1% vs.
11.2%, p<0.001, adj. HR: 0.66, 95% CI: 0.43-1.02; men: 8.5% vs. 9.7%, p<0.001, adj. HR: 0.78,
95% CI: 0.57-1.06; p-interaction=0.378) (Table 2, Supplementary Table 10 and Figures 2-3).
Similarly, BARC 3-5 bleeding was numerically lower with 1-month DAPT in both sexes with no
significant differences after propensity score adjustment (women: 3.0% vs. 4.5%, p<0.001, adj.
HR: 0.61, 95% CI: 0.31-1.19; men: 4.3% vs. 4.8%, p=0.006, adj. HR: 0.83, 95% CI: 0.53-1.29;

p-interaction=0.535) (Table 2, Supplementary Table 10 and Figure 3).

With regards to the other secondary endpoints, propensity score adjusted analysis found target
vessel revascularization was more frequent with the 1-month DAPT regimen in women but not
in men (p for interaction = 0.03, Table 2). For all other secondary endpoints there were no
significant differences between treatment strategies by sex with no interaction between sex and

treatment effect of the 1-month vs. 3-months DAPT strategies. (Table 2).
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Landmark analyses

At the 1-3 months landmark analysis, 1-month DAPT conferred a lower risk of BARC 3-
5 bleeding in women (0.7% vs. 2.5%, adj. HR 0.25, 95% CI: 0.07-0.89) and of BARC 2-5
bleeding in men (3.1% vs. 4.6%, adj. HR 0.61, 95% CI: 0.38-0.99), although there was no
significant sex-treatment effect interaction (Supplementary Table 11). Between 3 and 12
months, no differences between the two DAPT regimens were observed in both women and men.

(Supplementary Table 11)

Discussion

The main findings of this sex-stratified analysis of pooled data from three large
prospective studies including HBR PCI patients treated with cobalt-chromium everolimus-
eluting stents and subsequent short (1- or 3-month) DAPT followed by aspirin monotherapy are

the following:

- Compared to men, women had a similar risk of both ischemic events and clinically
relevant bleeding at one year.

- There was no difference in the primary outcome of all-cause death or MI between the
two short DAPT regimens regardless of sex.

- In both women and men, 1-month versus 3-months DAPT was associated with lower
occurrence of BARC 2-5 bleeding, although the reduction in bleeding risk was not

significant after propensity score adjustment.
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Even in the era of contemporary generation DES, women continue to exhibit poorer
outcomes after PCI, primarily due to a higher incidence of bleeding when compared to their male
counterparts.'** Several sex-stratified analyses of large randomized trials have suggested
women undergoing PCI present with higher prevalence of bleeding risk factors as compared to
men."”'"** In keeping with these findings, some baseline and procedural characteristics such as
older age, higher prevalence of anemia and less common use of radial access potentially
predisposing to higher bleeding risk have been observed in women of our population. However,
no sex-related differences in bleeding events at one year were detected, which is likely due to the
overall HBR nature of the study population. In fact, the incidence of major (BARC 3-5) bleeding
episodes at one year in male patients (4.6%) was higher as compared to previous all-comers PCI
studies (1.4% in GLOBAL LEADERS;"” 2.2% in PROMETHEUS;* 1.3% in TWILIGHT"), and
the findings of our analysis are in line with those of LEADERS-FREE and MASTER DAPT,

showing no excess bleeding in women vs. men within patients at increased bleeding risk.**’

While a reduction of bleeding with shorter DAPT regimens has consistently been
reported in women, the effect of such therapy on ischemic outcomes varied by sex.'>7#3 In
studies comparing 1-month or 3-months DAPT followed by aspirin monotherapy with standard
DAPT, no heterogeneity in treatment effect by sex has been found.”'**'*> However, with regard to
recent trials testing a strategy of short DAPT followed by P2Y 12 inhibitor monotherapy versus
standard DAPT, an individual patient-level meta-analysis including 24,096 patients showed a
significantly lower risk of the composite of death, MI or stroke in women (HR 0.64, 95% CI:
0.46-0.89) but not in men (HR 1.00, 95% CI: 0.83-1.19, p for interaction = 0.02).” Similarly, in a

pre-specified secondary analysis of the MASTER DAPT trial, which randomized HBR patients
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to I-month DAPT (followed by P2Y12 inhibitor monotherapy in over 70% of cases) or standard
DAPT, a more pronounced reduction in the risk of MI in women compared to men within the

short DAPT arm was observed.”

The XIENCE Short DAPT program had the original attribute to directly compare two
different short DAPT regimens (1-month or 3-months DAPT) followed by aspirin monotherapy
for up to one year in HBR patients, demonstrating a reduction in BARC 2-5 bleeding with the 1-
month versus 3-months DAPT regimen without any corresponding rise in all-cause death or
MI.**?' Notably, the “mandatory” short DAPT duration has been challenged in the last years with
several studies confirming the feasibility of discontinuing aspirin at 1 month** or earlier” but
few data supporting P2Y12 inhibitors withdrawal at one month. The present sex-stratified
analysis confirms that the results observed in the overall population remain consistent in both

women and men.

Putting together our findings with those of previous short DAPT trial, we can therefore
conclude that short DAPT effectively tackles the excess bleeding risk associated with female sex
as well as other HBR features Nonetheless, women remain consistently underrepresented in PCI
trials.* Although the Xience Short-DAPT trial enrolled a higher percentage of women (34%)
compared to previous investigations in this field"'**, additional evidence regarding bleeding

reduction strategies in women is warranted.

Study limitations

First, the proportion of women was smaller than men in our study (1,154 vs 2,210), leading to a

potential underestimation of event rates in female patients (type Il error). Second, the study was
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non-randomized and although propensity score adjusted analysis is a valuable tool to compare
the effectiveness of different treatment groups, the presence of unmeasured confounders cannot
be excluded. Third, the study was not powered to evaluate differences in single ischemic
endpoints including MI, stent thrombosis and stroke. Fourth, the inclusion of patients who were
free of events at one month in the XIENCE 90 cohort might have led to an overestimation of
DAPT adherence in this group and reduced the chance to detect differences in outcomes between
the two strategies; however, the landmark analysis between 3 and 12 months provided consistent
results. Fifth, HBR inclusion criteria used in the XIENCE Short DAPT program were defined
before the Academic Research Consortium definition of HBR became available.”? Finally, this
analysis refers to HBR patients receiving cobalt-chromium everolimus-eluting stents and its

results may not apply to the general PCI population.

Conclusion

Among HBR patients undergoing PCI with cobalt-chromium everolimus eluting stent, 1-
month or 3-months DAPT, followed by aspirin monotherapy, led to a similar risk of ischemic
events at one year irrespective of sex. In both women and men, 1-month DAPT was associated
with lower occurrence of clinically relevant bleeding as compared to 3-months DAPT, however

with no significant difference in bleeding risk after propensity score adjustment.
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Tables

Table 1. Baseline clinical and procedural characteristics by sex and DAPT regimen

Women (N=1554)

Men (N=2210)

1-month DAPT N=

3-month DAPT

1-month DAPT

3-month DAPT

453 (39.3%) N=701 60.7%) | PV | N=9030 @2.5%) | N=1271(57.5%) | PV

High bleeding risk criteria
Age >= 175 years 330 (72.8%) 504 (71.9%) 0.725 619 (65.9%) 788 (62.0%) 0.058
Chronic anticoagulant therapy 165 (36.4%) 241 (34.4%) 0.478 452 (48.2%) 564 (44.4%) 0.076
Anemia 96 (21.2%) 158 (22.5%) 0.590 105 (11.2%) 155 (12.2%) 0.470
History of stroke 45 (9.9%) 80 (11.4%) 0.430 100 (10.7%) 143 (11.3%) 0.661
Renal insufficiency 30 (6.6%) 40 (5.7%) 0.524 86 (9.2%) 117 (9.2%) 0.976
Thrombocytopenia 8 (1.8%) 7 (1.0%) 0.254 23 (2.6%) 31 (2.5%) 0.930
History of major bleeding 15 (3.3%) 24 (3.4%) 0.918 31 (3.3%) 33 (2.6%) 0.326
Number of HBR criteria 1.5+0.7 1.5+0.7 0.687 1.5+0.8 1.4+0.7 0.028
Clinical characteristics
Age, years 76.948.5 76.5£9.1 0.396 75.5+8.3 74.3+9.4 0.002
BMI, kg/m? 28.6+7.3 29.9+7.1 0.002 28.2+5.2 30.2+6.2 <.001
Race

American Indian or Alaskan Native 0 (0.0%) 3 (0.4%) 0.556 2 (0.3%) 8 (0.6%) 0.510

Asian 43 (13.4%) 10 (1.4%) <.001 83 (12.8%) 35 (2.8%) <.001

27




Black or African American 15 (4.7%) 49 (7.0%) 0.153 21 (3.2%) 68 (5.4%) 0.037

Native Hawaiian or Pacific Islander 0 (0.0%) 4 (0.6%) 0.315 0 (0.0%) 1 (0.1%) 1.000

White 264 (82.0%) 618 (88.2%) 0.008 543 (83.7%) 1121 (88.2%) 0.006

Hispanic or Latino ethnicity 34 (8.0%) 19 (2.7%) <.001 104 (11.7%) 37 (2.9%) <.001
Hypertension 397 (87.6%) 640 (91.3%) 0.044 782 (83.3%) 1131 (89.0%) <.001
Dyslipidemia 315 (69.5%) 564 (80.5%) <.001 624 (66.5%) 1058 (83.2%) <.001
Diabetes mellitus 171 (38.0%) 264 (37.7%) 0.922 341 (36.6%) 523 (41.2%) 0.029
Chronic kidney disease 268 (61.3%) 365 (52.7%) 0.004 363 (40.6%) 436 (34.5%) 0.004
Prior PCI 108 (23.8%) 188 (26.8%) 0.258 282 (30.0%) 419 (33.0%) 0.143
Prior CABG 18 (4.0%) 59 (8.4%) 0.003 94 (10.0%) 187 (14.7%) 0.001
Prior MI 63 (14.0%) 97 (14.1%) 0.982 164 (17.6%) 220 (17.6%) 0.990
Multivessel disease 152 (33.6%) 284 (40.5%) 0.017 421 (44.8%) 634 (49.9%) 0.019
Chronic coronary syndrome 283 (62.5%) 441 (62.9%) 0.881 634 (67.5%) 842 (66.2%) 0.530
Acute coronary syndrome 170 (37.5%) 260 (37.1%) 0.881 305 (32.5%) 429 (33.8%) 0.530
NSTEMI 92 (20.3%) 63 (9.0%) <.001 153 (16.3%) 78 (6.1%) <.001
Unstable angina 78 (17.2%) 197 (28.1%) <.001 152 (16.2%) 351 (27.6%) <.001
PARIS bleeding risk score 6.6+£2.2 6.7£2.4 0.654 59423 5.742.2 0.026
PARIS bleeding risk score [IQR] 6.0 (5.0-8.0) 6.0 (5.0-8.0) 0.817 6.0 (4.0-8.0) 5.0 (4.0-7.0) 0.043
PRECISE-DAPT bleeding risk score 30.8+10.8 29.7£11.6 0.104 26.1£11.2 24.3+11.3 <.001
PRECISE-DAPT bleeding risk score 30.0 (24.0-37.0) 29.0 (23.0-36.0) 0.125 25.0 (18.0-32.0) 24.0 (16.0-30.0) <.001
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[IQR]

Procedural characteristics

Number of lesions treated [IQR] 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.093 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.286
Number of vessels treated [IQR] 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.879 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.050
B2/C lesion 141 (31.1%) 237 (33.8%) 0.343 357 (38.0%) 450 (35.4%) 0.207
Bifurcation 50 (11.0%) 55 (7.8%) 0.066 111 (11.8%) 98 (7.7%) 0.001
Radial access 295 (65.1%) 351 (50.1%) <.001 691 (73.6%) 677 (53.3%) <.001
Number of stents per subject [IQR] 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.157 1.0 (1.0-1.0) 1.0 (1.0-1.0) 0.207
Total stent length, mm 25.9+13.4 25.6+14.5 0.676 27.8+14.9 25.6+13.5 <.001
Pre-procedure RVD, mm 3.0+0.4 2.9+0.5 0.917 3.0+£0.5 3.0+£0.5 0.346
Pre-procedure % DS 82.0+11.6 83.4+9.1 0.032 82.8+9.7 84.2+9.8 <.001
Antiplatelet therapy at discharge

Aspirin 370 (81.7%) 653 (93.2%) <.001 762 (81.2%) 1148 (90.3%) <.001
Clopidogrel 379 (83.7%) 576 (82.2%) 0.511 825 (87.9%) 1036 (81.5%) <.001
Prasugrel 3(0.7%) 15 (2.1%) 0.048 11 (1.2%) 31 (2.4%) 0.031
Ticagrelor 71 (15.7%) 112 (16.0%) 0.890 103 (11.0%) 205 (16.1%) <.001

DAPT: dual-antiplatelet therapy, PCI: percutaneous coronary intervention, CABG: coronary artery bypass grafting, MI: myocardial infarction, NSTEMI: non-ST

segment elevation myocardial infarction.
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Table 2. Primary and secondary endpoints by sex and DAPT regimen after propensity score adjustment

Women (N=1154)

Men (N=2210)

1-month 3-month Adjusted 1-month | 3-month Adjusted Interaction
Outcomes DAPT DAPT Hazard ratio® | p-value| DAPT DAPT Hazard ratio* | p-value N

No.(%) | No. (%) (95% CI) No. (%) | No. (%) (95% CT) p-value
All-cause death, or MI 32(7.5%) | 51(7.6%) | 0.86 (0.54-1.36) | 0.520 | 71 (8.1%) | 94 (8.0%) | 1.04 (0.75-1.44)| 0.801 0.783
All-cause death 17 (3.9%) | 33 (5.0%) | 0.71 (0.38 - 1.30) | 0.260 | 47 (5.4%) | 55(4.8%) | 1.11(0.73-1.67) 0.633 0.269
Cardiovascular death 9(2.1%) | 18(2.8%) 0.76 (0.33-1.73)| 0.510 | 23 (2.7%) | 31 (2.8%) | 0.95 (0.54-1.69) | 0.870 0.563
MI 16 (3.9%) | 28 (4.3%) | 0.86 (0.45-1.62) 0.642 | 24 (2.8%)  45(3.8%) 0.78 (0.46-1.31)| 0.351 0.658
Definite or probable ST | 2 (0.5%) 3(0.5%) |1.13(0.18-7.21)| 0.897 | 2(0.2%) | 3(0.3%) |1.04(0.16-6.74) 0.965 0.928
Stroke 3(0.7%) | 14(2.2%) 1 0.26 (0.07-0.94)| 0.040 | 8(1.1%) @ 19(1.6%) |0.54 (0.23-1.29)| 0.167 0.447
Ischemic stroke 3(0.7%) | 14(2.2%) 1 0.26 (0.07-0.94)| 0.040 | 6(0.8%) | 16(1.4%) |0.42(0.16-1.15) 0.093 0.561
Target lesion failure 24 (5.7%) | 34(5.2%) | 1.00 (0.58 - 1.72) | 0.996 | 45(5.2%) | 67 (5.8%) | 0.97 (0.65-1.44)| 0.869 0.616
Target lesion 8 (1.8%) 6(0.9%) |2.21(0.74-6.58)| 0.156 | 10(1.3%) | 20 (1.7%) | 0.71 (0.32-1.57)  0.393 0.097
revascularization
Target vessel 16 (4.0%) | 11(1.7%) 2.32(1.05-5.15)| 0.038 | 13 (1.8%) | 35(3.0%) | 0.55(0.28 - 1.06) | 0.076 0.003
revascularization
BARC 2-5 bleeding 31(7.1%) |69 (11.2%)| 0.66 (0.43 - 1.02) | 0.062 | 72 (8.5%) 115(9.7%)|0.78 (0.57-1.06) | 0.117 0.378
BARC 3-5 bleeding 13 (3.0%) | 29 (4.5%) 0.61(0.31-1.19)| 0.146 | 36 (4.3%) | 57 (4.8%) | 0.83 (0.53-1.29)| 0.406 0.535

DAPT: dual-antiplatelet therapy, MI: myocardial infarction, ST: stent thrombosis

* Propensity stratified outcomes according to baseline serum creatinine, anticoagulation therapy, stroke, history of major bleeding, baseline platelet, baseline
hemoglobin, BMI, hypertension, hypercholesterolemia, prior PCI, prior CABG, prior M1, multi-vessel disease, acute coronary syndrome, B2/C lesion, total
lesion length, mean pre RVD, mean pre DS, bifurcation lesion, number of lesion treated, number of vessel treated, number of stents, total stent length, P2Y12 on
discharged, PARIS risk score for major bleeding, PRECISE DAPT risk score for bleeding
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° P value is obtained from the interaction test between diabetes and DAPT after applying multiple imputation and propensity score stratification

The percentages mentioned above represent K-M rates at 12 months after index procedure.
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Figure Legends

Figure 1. Event rates at 1 year in women and men.

The cumulative incidences for all study endpoints in women (red bars) and men (blue bars) are

reported, alongside with the unadjusted p-value for comparison between sexes.

BARC: Bleeding Academic Research Consortium; CV: cardiovascular; HR: hazard ratio; MI:
myocardial infarction; PCI: percutaneous coronary intervention; TLF: target lesion failure; TLR:

target lesion revascularization.

Figure 2. Cumulative incidence of death or MI and BARC 2-5 bleeding by sex and DAPT

regimen.

Kaplan Maier curves for all-cause death or MI (panel A) and BARC 2-5 bleeding (panel B) from
1 month to 1 year after PCI, in women (red curves) and men (blue curves) in the 1-month DAPT

(solid lines) and 3-months DAPT (dotted lines) groups, are reported.

BARC: Bleeding Academic Research Consortium; DAPT: dual antiplatelet therapy; MI,

myocardial infarction.

Figure 3. Effect of DAPT duration on outcomes in women and men.

The event rates for all-cause death or MI, BARC 2-5 and BARC 3-5 bleeding are reported,

alongside with the adjusted HR for 1-month vs- 3-months DAPT in both women and men.
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BARC: Bleeding Academic Research Consortium; DAPT: dual antiplatelet therapy; HR: hazard

ratio; MI, myocardial infarction.
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