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trial stent type
limus 

kinetics
patients

experimental arm 

DAPT
control arm primary endpoint

RESET (1) Endeavor ZES
1st G permanent

polymer
fast

2117 low/med 

risk
3 months

R-ZES, SES or 

EES & 12 

months DAPT

Non-inferiority for 

NACCE

OPTIMIZE (2) Endeavor ZES
1st G permanent

polymer
fast

3119 low/med 

risk
3 months

E-ZES

& 12 months 

DAPT

Non-inferiority for 

NACCE

ZEUS (3)
Endeavor ZES 1st G permanent

polymer
fast

1606 doubtful 

DES 

candidates

30-180 days (IQR)

median 32 days

BMS & same 

DAPT
Superiority for MACE

REDUCE (4) Combo DES + CD34 AB slow 1500 ACS 3 months 12 months DAPT
Non-inferiority for 

NACCE

LEADERS FREE 

(5)

BioFreedom 

BA9 DCS
polymer-free fast 2400 HBR 1 month

BMS & 

1 month DAPT

Superiority for safety

Superiority for efficacy

ZEUS HBR (6) Endeavor ZES
1st G permanent

polymer
fast 828 HBR 30 days

BMS & same 

DAPT
Superiority for MACE

SENIOR (7) Synergy EES

2nd G 

biodegradable 

polymer

slow
1200  

age >75

1 month or 6 months

(operator discretion)

BMS & same 

DAPT
Superiority for MACE

DES: 6 published trials of short DAPT (< 3 months) 

1) Kim B-K et al. JACC 2012; 60: 1340-8

2) Feres F et al. JAMA 2013; 310: 2510-22

3) Valgimigli M et al. JACC2015;65:805-15

4) Suryanapranata H et al, presented TCT 2017

5) Urban P et al. NEJM 2015; 373: 2038-47

6) Ariotti S et al. JACC interv 2016; 9: 426-36

7) Varenne O et al. Lancet 2017; 391: 41-50



3 published trials of short DAPT 
(< 3 months) for HBR patients 

LEADERS FREE ZEUS HBR SENIOR



LEADERS FREE Trial Design

Prospective, double-blind randomized (1:1) trial

2466 High bleeding risk (HBR) PCI patients

vs.

DAPT mandated for 1 month only, followed by long-term SAPT

BioFreedom™ 

DCS

Gazelle™

BMS

• Primary safety endpoint:

Composite of cardiac death, MI, definite / probable stent thrombosis

at 1 year (non-inferiority then superiority)

• Primary efficacy endpoint:

Clinically-driven TLR at 1 year (superiority)



BioFreedom™ Drug Coated Stent (DCS)

Advantages:
• Avoid any possible polymer-related adverse effects

• Rapid drug transfer to vessel wall (98% within one month2)

• Good fit with short DAPT 

Selectively Micro-Structured Surface Holds 

Drug in Abluminal Surface Structures

BA9TM Drug 10 Times More 

Lipophilic than Sirolimus1

Sirolimus Zotarolimus Everolimus Biolimus A9TM
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100 %

+/- 2.8% (valid for all drugs test)

1. Data on file at Biosensors Intl; 

2. Tada et al., Circ Cardiovasc Interv 2010;3;174-183



Inclusion Criteria Applied (1.7 criteria / patient)
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Primary Endpoints and Major Bleeding at 1 Year

Urban P et al. N Engl J Med 2015;373:2038-47
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LEADERS FREE II
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LEADERS FREE II

Mitch Krucoff - Late breaking trials - TCT 2018

DCS single arm, 1200 patients in US, Canada and Europe

Propensity-adjusted vs. BMS arm of LEADERS FREE
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LEADERS FREE II

Safety (cardiac death/MI)Efficacy (cd-TLR)

Mitch Krucoff - Late breaking trials - TCT 2018

DCS single arm, 1200 patients in US, Canada and Europe

Propensity-adjusted vs. BMS arm of LEADERS FREE



• Franz Eberli MD

• Philippe Garot MD

Prospective

multi-center,

open-label, single-arm 

Dual anti-platelet for
1 month (30 days),
followed by single 

anti-platelet therapy  

Switzerland, France, 

Germany Italy

and Korea

1200 HBR patients

From 25+ centers

3 year FU

BioFreedomTM (Cobalt 
Chromium BA9 TM

drug-coated stent; 
BFCoCr) pre CE

CoCr thin struts (84-88 µm)



3 completed trials of short DAPT 
(< 3 months) for HBR patients 

LEADERS FREE ZEUS HBR SENIOR



JACC 2015; 65:805-15

Need for OAC

Previous relevant bleeding

Age > 80 years

Bleeding diathesis

Known anemia (Hb<10g/dl)

Need for steroids or NSAID



Need for OAC
Previous relevant bleeding
Age >80 years
Bleeding diathesis/thrombocytopenia
Known anemia (Hb<10g/dl)
Need for steroids or NSAID

ZEUS-HBR study design

Urgent or emergent coronary  stenting in patients fulfilling ≥1 of the below:

Endeavor Sprint
Zotarolimus-eluting Stent

Thin-strut (<100µ)
Bare Metal Stent

Rx: 1:1828 pts

Am Heart J. 2013 Nov;166(5):831-8

DAPT 30 days
Modified from Marco Valgimigli - PCR 2015



Ariotti S et al. JACC interv 2016; 9: 426-36

Primary EP



Ariotti S et al. JACC interv 2016; 9: 426-36

Bleeding for 828 HBR patients
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3 completed trials of short DAPT 
(< 3 months) for HBR patients 

LEADERS FREE ZEUS HBR SENIOR



1,200 pts ≥75 years with CAD

DES

N=596

BMS

N=604
R

MACCE 1y

N=1,176 (98%)

Intended DAPT: 1 mo (57%) or 6 mo (43%)

10 pts (1.7%): withdrew

2 pts (0.3%): lost to FU

6 pts (1.0%): withdrew

6 pts (1.0%): lost to FU

Varenne O et al. Lancet 2017; 391: 41-50

SynergyR EES OmegaR or RebelR (PCr)
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Safety Endpoints
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Varenne O et al. Lancet 2017; 391: 41-50



Trial stent type
limus 

kinetics
patients

experimental arm 

DAPT
control arm

Status 
March 2018

LEADERSFREE II SS BioFreedom polymer-free fast 1200 HBR 1 month
BMS arm of 

LEADERS FREE
follow-up

(TCT 2018?)

LEADERS FREE III
CoCr 

BioFreedom
Polymer-free fast 370 HBR 1 month

DCS arm of 
LEADERS FREE

enrolling

MASTER DAPT Ultimaster SES 2nd G BD polymer slow
4300
HBR

1 month guidelines enrolling

EVOLVE SHORT 
DAPT

Synergy EES 2nd G BD polymer slow
2000         
HBR

3 months single arm trial enrolling

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

XIENCE 90
(Xience Short 

DAPT)
Xience EES

Permanent 
polymer

slow 2000 HBR 3 months single arm trial enrolling

XIENCE Global 28 Xience EES
Permanent 

polymer
slow 800 HBR 1 month single arm trial enrolling

ONYX ONE
Resolute Onyx 

DES vs. 
BioFreedom DCS

Permanent 
polymer 

vs. polymer-free

slow vs. 
fast

2000 HBR 1 month 1 month enrolling

COBRA-REDUCE Cobra PzF
Polyzene-F 

nanocoating
na

840 
on AVK or 

NOAC
2 weeks

EES or R-ZES & 
6 months DAPT

enrolling

TARGET SAFE Firehawk
Biodegradable 

polymer
slow 1700 HBR 1 months DAPT 6 months DAPT planned

10 ongoing trials of < 3 months DAPT   for HBR patients



Two important ongoing 
short DAPT trials 

for HBR PCI patients







The ARC Focus Group on HBR

• 30 physicians from Europe, the US, Canada and Asia

• Sponsoring by >20 device and pharma companies

• Aim to publish a definition of HBR based on a comprehensive litterature review together 

with a common database (LEADERS FREE + SENIOR + ZEUS + PARIS)

Philip Urban Switzerland La Tour Hospital, Geneva

Roxana Mehran USA Mont Sinai Medical Center, New York

Marie-Claude Morice France CERC, Massy - Paris

Mitchell Krucoff USA Duke University Medical Center, Durham

Robert Byrne Germany German Heart Center, Munich

Davide Capodanno Italy Ferrarotto Hospital, University of Catania, Catania

Thomas Cuisset France CHU Timone, Marseille

Pedro Eerdmans Netherlands DEKRA, Arnhem

Gerrit-Anne van Es Netherlands Cardialysis, Rotterdam

John Gregson England London School Hygiene & Tropical Medicine, London

Michael Haude Germany Lukaskrankenhaus, Neuss

Stephan James Sweden stefan.james@ucr.uu.se

Darren Mylotte Ireland Galway University Hospital, Galway

Stuart Pocock England London School Hygiene & Tropical Medicine, London

Gabriel Steg France Bichat-Claud-Bernard Hospital, Paris

Marco Valgimigli Switzerland Inselspital, Bern

Olivier Varenne France Hôpital Cochin, Paris

Ute Windhovel France CERC Massy - Paris

Dominick Angiolillo USA University of Florida, Jacksonville

Don Cutlip  USA Beth Israel Deaconess Medical Center, Harvard Medical School, Boston

John Eikelboom Canada Mc Master University, Ontario

Andrew Farb USA FDA, Washington 

Michael Gibson USA Beth Israel Deaconess Medical Center, Boston

Jim Hermiller USA St. Vincent Heart Center, Indianapolis

Martin Leon USA Columbia University Medical Center, New York

Laura Mauri USA Brigham and Women’s Hospital, Harvard Medical School, Boston

Robert Yeh USA Brigham and Women’s Hospital, Harvard Medical School, Boston

Matthew Price USA Scripps Clinic, La Jolla

Sunil Rao USA Duke Clinical Research Institute, Durham

Roseann White USA Duke University Medical Center, Durham

Asia

Hyo-Soo Kim Korea Seoul National University Hospital, Seoul

Takeshi Kimura Japan Kyoto University Hospital, Kyoto

Europe

USA & Canada

Chairs



Conclusions
WHAT WE NOW KNOW:

• For HBR patients, a DCS (LEADERS FREE) or a DES (ZEUS HBR and SENIOR) 
have superior efficacy over a BMS with a short DAPT course

• LEADERS FREE and ZEUS also documented superior safety of  DCS/DES (in 
higher risk patients) results of Leaders free were confirmed in Leaders free 
2 ( pivotal trial for US) ( no more role for BMS)

• Bleeding rates varied between the trials, reflecting the heterogeneous 
nature of the HBR population, justifying the ARC HBR initiative

• WHAT WE STILL NEED TO KNOW:

• Do stent characteristics matter for short DAPT (polymers, limus, kinetics)?

• What is the optimal DAPT duration for different HBR patients?

• Who exactly are the “HBR” patients? ARC HBR initiative



HBR trials - inclusion criteria

LEADERS 

FREE

ZEUS 

HBR*
SENIOR

MASTER 

DAPT

ONYX  

ONE

TARGET 

SAFE

EVOLVE 

SHORT

DAPT

XIENCE 

90 

SHORT 

DAPT

XIENCE 

28 

GLOBAL

POEM
COBRA

REDUCE

Age > 75 (or 80*) ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

OAC ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Renal failure ✔ ✔ ✔ ✔ ✔ ✔ ✔

Surgery soon ✔ ✔ ✔ ✔

Anaemia or TF ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Hospital for bleed ✔ ✔ ✔ ✔ ✔

Actionable bleed ✔ ✔ ✔ ✔ ✔

Thrombopenia ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Recent cancer ✔ ✔ ✔ ✔

Stroke/ICH ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Liver disease ✔ ✔ ✔

NSAID ✔ ✔ ✔ ✔ ✔ ✔

BLEEDING 

SCORE cut-off

✔
PRECISE

DAPT

✔
HAS-

BLED

Female & ACS ✔

CHF & LVEF 30-50% ✔

Experimental 

DAPT
1 month 1 month

1 or 6 

months
1 month 1 month 1 month 3 months 3 months 1 month 1 month 2 weeks


