
Faut il avoir peur du patient à haut 
risque hémorragique?

Réduire le risque et la durée de la 
DAPT: comment faire?

P. Garot, Institut Cardiovasculaire Paris-Sud
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• 12702 NSTEMI patients
• Enrolled in TRACER (vorapaxar vs control) 
• MI & bleeding > 30 days post ACS

• Mortality versus MI or BARC bleed

Does bleeding really matter?

Valgimigli M et al. Eur Heart J 2017; 38:804-810.
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Identify HBR patients
ARC-HBR Initiative
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App
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Prevalence of ARC-HBR patients in PCI registries

1. Circ Cardiovasc Interv. 2019;12:e008307
2. EuroIntervention 2020;16:371-379
3. JACC 2020; 75:2711-2239,4

60,6

Ueki et al 2

44,4
55,6

Cao et al 3
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2019 ESC Guildelines

Knuuti J, et al. Eur Heart J (2019) 00, 1–71. 

Non invasive testing if applicable
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ESTABLISHING PRE TEST PROBABILITY OF CAD

•DIAMOND AND FORRESTER (based on sex, age, symptoms)

CLINICAL LIKELIHOOD of CAD

Non invasive testing if applicable
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2019 ESC Guidelines on CCS

The choice of the test depends on the clinical likekihood of CAD, local 
expertise and availability

Knuuti J, et al. Eur Heart J (2019) 00, 1–71. 
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Direct OAC Vs. Warfarin: meta-analysis of RCT
RE-LY, ROCKET-AF, ARISTOTLE, ENGAGE AF-TIMI 48

Ruff CT et al. Lancet 2014;383:955-962.

Optimal anticoagulation
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Radial access

Bajraktari G et al. Lancet 2014;383:955-962.

34 RCT, 29,352 Pts

D. Blanchard High Tech 2021
20

21
 ©

 G
RCI, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI , 
To

us
 dr

oit
s r

és
er

vé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
21

  ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.



Appropriate stent selection

2012 Oct. 
2015

LEADERS FREE

Résultat Primaire
12 mois

Recommendations 
ESC (BioFreedom et 1 

mois DAPT)

Sept. 
2019

ONYX 
ONE 

Résultat
primaire
12 mois

Jul
2021

LEADERS 
FREE III

Résultat
primaire
12 mois

Aug. 
2017

May 
2017

SENIOR
Etude pers. 

agées

Résultat
primaire 12 

mois

LEADERS FREE

1er patient enrollé

May 
2019

12 critères
ARC HBR

Définition ARC HBR

Dec.
2016

Notification HAS 
BioFreedom et 1 

mois DAPT

Mise à 
jour des 

reco. 

Marques CE 

1 m DAPT 

April 2021
Xience™ *

April 2019
Synergy™

June 2020
Resolute Onyx™

May 
2018

Jan 2013
BioFreedom™ 
(marque CE)

Oct.
2021

Jan 2016
BioFreedom™

MASTER 
DAPT

Résultat
primaire
12 mois
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LEADERS FREE ZEUS HBR SENIOR

4 completed & published randomized trials 
of short DAPT for HBR patients

BioFreedom DCS vs. BMS
(1 month)

Endeavor ZES vs. BMS
(1 month)

Synergy EES vs. BMS
(1 or 6 months

Onyx ZES  vs. BF-DCS
(1 month)

ONYX-ONE
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trial stent type limus 
kinetics patients experimental 

arm DAPT control arm DAPT status May 2020

COBRA-
REDUCE Cobra PzF Polyzene-F 

nanocoating na 840 on AVK
or NOAC 2 weeks EES or R-ZES & 

6 months DAPT enrolling

MASTER DAPT Ultimaster
SES

2nd G BD
polymer slow 4300

HBR 1 month guidelines follow-up

TARGET SAFE Firehawk Biodegradable 
polymer slow 1700 HBR 1 month 6 months enrolling

11 other trials of <3 months DAPT for HBR patients

ra
nd

om
iz

ed
si

ng
le

 a
rm

LEADERS 
FREE II

BioFreedom 
DCS Polymer free fast 1200 HBR 1 month BMS arm of 

LEADERS FREE
Completed

Circ interv 2020

EVOLVE 
SHORT DAPT Synergy EES 2nd G BD polymer slow 2000         

HBR 3 months historical group 
(12 months) & OPC

Presented 
TCT 2019

POEM Synergy EES 2nd G BD polymer slow 1023 HBR 1 month single arm trial enrolling

XIENCE 90 Xience EES Permanent 
polymer slow 2000 HBR 3 months single arm trial follow-up

XIENCE Global 
28 Xience EES Permanent 

polymer slow 960 HBR 1 month single arm trial follow-up

XIENCE 28 
USA Xience EES Permanent 

polymer slow 800 HBR 1 month single arm trial follow-up

ONYX ONE 
CLEAR

Resolute 
Onyx DES

Permanent 
polymer slow 800 HBR 1 month performance goal Presented 

ACC 2020

LEADERS 
FREE III

CoCr 
BioFreedom Polymer-free fast 1200 HBR 1 month DCS arm of 

LEADERS FREE

Planned 
presentation

Euro-PCR 2020
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Safety (cardiac death/MI)

LEADERS FREE I & II, ZEUS HBR, SENIOR & ONYX ONE

BMS
DCS
DES

* also includes ST

Urban P et al, N Engl J Med 2015;373:2038-47 
Ariotti S et al, JACC interv 2016; 9: 426-36 
Varenne O et al, Lancet 2017; 391: 41-50
Windecker S et al, N Engl J Med 2020; DOI: 10.1056/NEJMoa1910021
Krucoff M et al, Circ Cardiovasc Interv doi: 10.1161/CIRCINTERVENTIONS.119.008603
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Urban P et al, N Engl J Med 2015;373:2038-47 
Ariotti S et al, JACC interv 2016; 9: 426-36 
Varenne O et al, Lancet 2017; 391: 41-50
Windecker S et al, N Engl J Med 2020; DOI: 10.1056/NEJMoa1910021
Krucoff M et al, Circ Cardiovasc Interv doi: 10.1161/CIRCINTERVENTIONS.119.008603
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DAPT ESC Guidelines – Last online update 2018
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2018 ESC/EACTS Guidelines on myocardial revascularization

Neuman F-J et al. European Heart Journal 2018 doi:10.1093/eurheartj/ehy394
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DAPT, complexity and the PRECISE-DAPT score

IPL meta-analysis of 14,963 patients from 8 trials of DAPT duration

Costa F et al. J Am Coll Cardiol. 2019;73:741-754

Long DAPT increases 
bleeding if PRECISE-DAPT 

≥25 (HBR)

Long DAPT reduces MACE in 
complex PCI if PRECISE-

DAPT <25 (non-HBR)

NET BENEFIT
Non-HBR: long DAPT better

HBR: short DAPT better

COMPLEX PCI

Complex PCI was defined as having at least 1 of the following features: 3 vessels treated, ≥3 stents implanted, 
≥3 lesions treated, bifurcation with 2 stents implanted, total stent length >60 mm, or CTO

Short DAPT: 3 or 6 months; Long DAPT: 12 or 24 months
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Strategies to reduce bleeding after PCI

Can we do any better for PCI patients on DAPT?

Shortening 
DAPT duration

# Guided by PFT or genetic testing
* Includes patients on OAC undergoing PCI

Reducing 
DAPT 

intensity

De-escalation
TOPIC

TROPICAL ACS#

POPULAR GENETICS #

RESET
OPTIMIZE

REDUCE ACS

ISAR TRIPLE*

Adapted from Capodanno D et al. J Am Coll Cardiol. 2020;76:1468-1483.

Shorten aspirin
GLOBAL LEADERS

GLASSY
STOP-DAPT 2

SMART-CHOICE
TWILIGHT

TICO

No aspirin
WOEST*

PIONEER-AF PCI*
RE-DUAL PCI*

AUGUSTUS*
ENTRUST-AF PCI*

Shorten clopidogrel
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DAPT modulation escalation or de-escalation
Individualized treatment regimen
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Guided (Platelet Function/Genetic Testing) vs Standard APT in Pts 
Undergoing PCI: A Systematic Review and Meta-analysis (n=20743)

Galli M, Angiolillo DJ. Lancet 2021; 397: 1470-83
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Choice of DAPT – Short DAPT – DAPT modulation

3Mo DAPT Ticagrelor + aspirin
7,119 Randomization after 3Mo
Randomization Aspirin or placebo (+ Ticagrelor for all)
Asymptomatic+stable angina: 2,503Pts (35%)
Unstable angina+NSTEMI: 4,616Pts (65%)
Sponsor AstraZeneca
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TWILIGHT-HBR: Ischemic events

By HBR status & treatment arm
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HBR: HR 1.16, 95% CI 0.71-1.90, p=0.554
Non-HBR: HR 1.01, 95% CI 0.75-1.35, 
p=0.949
Interaction p-value= 0.949
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Non-HBR: HR 1.00, 95% CI 0.74-1.35, 
p=0.991
Interaction p-value= 0.771

HBR: Tica+Aspirin Non-HBR: Tica+Aspirin
HBR: Tica+Placebo Non-HBR: Tica+Placebo

Death, MI, or stroke CV death, MI, or ischemic stroke
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TWILIGHT-HBR: Bleeding
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p<0.001
Interaction p-value=0.673
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HBR: Tica+Placebo Non-HBR: Tica+Placebo

By HBR status & treatment arm
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• Identify HBR patients (ARC-HBR App)
•Consider non invasive testing as a stratification tool
•Respect appropriate criteria for revascularization
•Avoid routine pre-treatment with ATP agents
•Radial access to reduce vascular complications
•Appropriate stent selection
•Optimal PCI result (Intravascular imaging?)
•DAPT: short – choice – modulation 

Don’t be afraid of HBR patients
But be afraid if you don’t consider bleeding risk!
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Bleeding avoidance strategies in PCI

Capodanno D, et al. Nat Rev Cardiol. 2021 Aug. doi: 10.1038/s41569-021-00598-1. 
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MR INFORM

First-line Stress CMR vs. coronary angio-FFR
Randomised study 918 CCS Pts
1 year FU 

• Less revasc: 36 vs 45%

• Less angio: 48 vs 97%

• Similar MACE rates 3.6 vs 3.7%

• Similar angina @1 year

Nagel E, et al. N Eng J Med 2019;380:2418-28.
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De-escalation: the TOPIC trial

• 645 ACS patients with PCI

• At 30 days, randomly assigned to 
continue ticagrelor or prasugrel + ASA 
vs. switch to clopidogrel + ASA

• Primary EP: composite of 
cardiovascular death, urgent 
revascularization, stroke and BARC >
2 bleeding 

• 1 year FU
No significant differences were reported on ischaemic endpoints, 
while BARC > 2 bleeding occurred in 13 (4.0%) patients in the 
switched DAPT and in 48 (14.9%) in the unchanged DAPT group 
(HR 95%CI 0.30 (0.18–0.50), P < 0.01).

Cuisset T et al, EHJ 2017; 38: 3070–3078
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After bleeding: prevention of reccurrence

• DAPT shortening, DAPT de-escalation

• SAPT (P2Y12)

• De-escalated DAPT in anticoagulated patients

Decrease bleeding risk in HBR Patients - preventive strategy

• Individualized antiplatelet treatment regimen

• Short DAPT (1Mo-3Mo)

• DAPT de-escalation - SAPT (P2Y12)

• Early de-escalated DAPT in anticoagulated patients

Decrease bleeding risk and DAPT duration
How to proceed?
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Shortening DAPT De-escalation Aspirin withdrawal

11 TRIALS OF SHORT VS. 
STANDARD DAPT

GLOBAL LEADERS
SMART-CHOICE

STOPDAPT-2 
TWILIGHT

AF + PCI
WOEST

PIONEER- AF-PCI
RE-DUAL PCI
AUGUSTUS
ENTRUST

TOPIC
TROPICAL ACS

Modified from D. Angiolillo

Tailoring pharmacotherapy for HBR patients 

Strategies to reduce the risk of bleeding after PCI

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI , 
To

us
 dr

oit
s r

és
er

vé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
21

  ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.



AUGUSTUS trial

o 4614 AF patients with ACS and/or recent PCI
o 2x2 factorial design 

o Apixaban vs VKA & ASA vs placebo
o 96% on clopidogrel

o Primary EP: major/clinically relevant bleeding
o 6 months FU

Major/clinically relevant bleeding (ISTH)

Lopes RD et al. NEJM 2019
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Stents for HBR patients: what we know today

BMS should no longer be used except for economic reasons

BioFreedom (BA9-DCS)

Endeavor (ZES)

Significantly better than 
BMS for both safety 

(cardiac death or MI) and 
for efficacy (TLR)

Synergy (EES)
Significantly better than 

BMS for MACE*
*composite of all-cause mortality, MI, stroke, or TLR

Onyx (ZES)
Non-inferior to 

BioFreedom DCS
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