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1 year bleeding rates in DAPT trials  

2.8 2.7 
2.0 1.9 1.5 1.0 0.9 0.7 0.5 0.3 

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

PRODIGY, SECURITY, 

SMART- DATE, 

GLOBAL LEADERS 

 

BARC 3-5 

RESET, EXCELLENT, 

PRECISE DAPT 

TIMI major/minor 

DAPT GUSTO mod/severe 

ARCTIC STEEPLE 

OPTIMIZE Trial specific 

% 



1 year bleeding rates in trials of patients  
selected for their increased bleeding risk 
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Identifying patients at High Bleeding Risk (HBR)  

• LEADERS FREE 

• What inclusion criteria do HBR trials use? 

• Expert assessment of bleeding risk 

• The ARC-HBR project 



Primary Endpoints and Major Bleeding at 1 Year 

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

2466 HBR patients randomised to BA-9 DCS or BMS 
One month DAPT only for all 



Inclusion Criteria Applied (1.7 criteria / patient) 



First major bleeding bleeding event (BARC 3-5) 

according to inclusion criteria (1 year FU) 

Biosensors, data on file 

*DCS and BMS analysed together, periprocedural (<48h) events excluded 

16.1 

14.3 

12.7 

10.6 

9.6 

8.9 

8.3 

7.6 

7.5 

6.1 

5.3 

4.6 

2.6 

0 2 4 6 8 10 12 14 16 18

Hb < 11 g/dl or recent TF (377)

Severe liver disease (21)

Bleeding prior 12 months (79)

Renal insufficiency (464)

Cancer (239)

Planned OAC post PCI (879)

Steroids/NSAID long term (72)
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Identifying patients at High Bleeding Risk (HBR)  

• LEADERS FREE 

• What inclusion criteria do HBR trials use? 

• Expert assessment of bleeding risk 

• The ARC-HBR project 



Trial stent type 
limus 

kinetics 
patients 

experimental arm 

DAPT 
control arm 

Status  
September 2018 

ONYX ONE 

Resolute Onyx 

DES vs.  

BioFreedom 

DCS 

Permanent 

polymer  

vs. polymer-free 

slow vs.  

fast 
2000 HBR 1 month 1 month follow-up 

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 enrolling 

TARGET SAFE Firehawk 
Biodegradable 

polymer 
slow 1700 HBR 1 months DAPT 

6 months 

DAPT 
planned 

EVOLVE 

SHORT DAPT 
Synergy EES 

2nd G BD 

polymer 
slow 

2000          

HBR 
3 months single arm trial follow-up 

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 

CLEAR 
Resolute Onyx 

DES 
Permanent 

polymer  
slow 800 HBR 1 month 

Single arm 

trial 
enrolling 

LEADERS 

FREE III 
CoCr 

BioFreedom 
Polymer-free fast 1200 HBR 1 month 

DCS arm of  

LEADERS 

FREE 
enrolling 

10 ongoing trials of < 3 months DAPT for HBR patients 
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Inclusion criteria in HBR trials (completed & ongoing) 
LEADERS 

FREE I, II, 

and III 

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 ● ● ● ● ● 

Thrombocytopenia ● ● ● ● ● ● ● ● ● 

Recent cancer ● ● ● ● 

Prior stroke/ICH ● ● ● ● ● ● ● ● 

Liver disease ● ● ● 

NSAIDs/steroids ● ● ● ● ● ● 

BLEEDING SCORE ● ● 

Female and/or 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 
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Identifying patients at High Bleeding Risk (HBR)  

• LEADERS FREE 

• What inclusion criteria do HBR trials use? 

• Expert assessment of bleeding risk 

• The ARC-HBR project 



• Random selection of 100 patients enrolled in the LEADERS 
FREE trial and followed for 1 year (days 3-365) 

 20 with a major bleeding episode (BARC 3 or 5) 

 80 without a major bleeding episode  
 

• Selection of 5 experienced interventionists in 5 countries 

France 

 Japan 

Korea 

Switzerland 

USA 

Bleeding post-PCI:  expert opinion 
vs. the PRECISE-DAPT & PARIS scores  

Philip Urban, C. Michael Gibson, Usman Baber, Samuel Copt, Mitch Krucoff,  

Roxana Mehran, Sarah Sadozai Slama, Marco Valgimigli, and Marie-Claude Morice 



 

• Stephane Cook (CH) 

• Raban Jaeger (CH) 

• Giovanni Pedrazzini (CH) 

• Thomas Pilgrim (CH) 

• Hans Rickli (CH) 

 

• Usman Baber (US) 

• Emmanuel Brilakis (US) 

• Bimmer Claessen (US) 

• Timothy Henry (US) 

• Binita Shah (US) 

 

 

Expert clinical bleeding prediction 
• Jean-Louis Bonnet (F) 

• Philippe Gaspard (F) 

• Martine Gilard (F) 

• Jean-Pierre Monassier (F) 

• Thomas Hovasse (F) 

 

• Ken Kozuma (J) 

• Yuji Ikari (J) 

• Yoshihisa Nakagawa (J) 

• Masahiro Natsuaki (J) 

• Hiroki Shiomi (J) 

 

• Soon-Jun Hong (K) 

• Young-Hoon Jeong (K) 

• Moo-Hyun Kim (K) 

• Keun-Ho Park (K) 

• Kyung-Woo Park (K) 

 

 

 

 



Expert clinical bleeding prediction 

Each expert was asked to score 20 patients for  
their 1 year post-discharge bleeding risk 

- Low (<3%) 

- Intermediate (3-7%)  

- High (>7%) 
 

The bleeding rate between days 3 and 365 in 

LEADERS FREE was 5.95% (95% CI= 5.01-6.90) 



Expert clinical bleeding prediction 

Available data 

 

• Baseline demographics 

• Lab values (Hb, thrombocytes, 
creatinine clearance) 

• Medical history and CVRF 

• Pre-procedure medication 

• LEADERS FREE trial inclusion   
criteria applied 

• Number of diseased vessels 

• PCI procedure (vascular access 
site, number of target lesions,  
planned staging)   

 



205 

185 

110 

500 scores for 100 cases 

HIGH INTERMEDIATE LOW

41% 

37% 

22% 

Expert clinical bleeding prediction 



Scoring per region 
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LEADERS FREE inclusion criteria vs. expert scoring 
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Number of LF inclusion criteria vs. scoring 
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Sensitivity & specificity for BARC 3-5 
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The “lower risk HBR” 



Experts vs. scores 

PRECISE DAPT 

 

PARIS 



PRECISE-DAPT 
Costa F et al  Lancet 2017; 389: 1025–34  

C stat for TIMI major or minor = 0.73 



Sensitivity & specificity for BARC 3-5:  
PRECISE DAPT vs. experts 
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Experts vs. scores 

PRECISE DAPT 

 

PARIS 



Registry 
4190 all-comers 
Successful PCI 

PARIS score Baber U et al. JACC 2016; 67: 2224-34 

C stat 0.72 



Sensitivity & specificity for BARC 3-5 
PARIS vs. experts 
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Experts vs. scores 

• Even experienced interventionists have only limited     
ability to predict major bleeding after PCI  

• Within a group of HBR patients, experts appear to be  
best at identifying those with a lower bleeding risk 

• When considering the NPV for HBR patients, experts   
are only marginally superior to both PRECISE-DAPT    
and to PARIS  
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Identifying patients at High Bleeding Risk (HBR)  

• LEADERS FREE 

• What inclusion criteria do HBR trials use? 

Expert assessment of bleeding risk 

• The ARC-HBR project 



The ARC Focus Group on HBR 

• In accordance with the ARC Charter                 
(JACC Cardiovasc Interv 2011; 4: 595-6) 

• 31 experts from Europe, USA, Japan   
and Korea 

• Non-profit initiative, sponsored by       
22 pharma and device companies  

• Organised by CERC (Massy, France) 

• Two meetings in 2018                         
(Washington in April and Paris in October) 

• Literature-based pragmatic consensus 
definition of HBR criteria 



Criteria for High Bleeding Risk (HBR) 

Courtesy of Davide Capodanno and the ARC-HBR group 
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Conclusions 

• Identifying and defining HBR patients is important for:  

Clinicians:  selecting a stent, defining revascularisation    
strategy and optimizing antithrombotic treatment 

Trialists: to design future trials, render them comparable,  
allow for pooling and metanalysis 

Industry & regulators: to develop, evaluate and approve   d
evices and drug regimens appropriate for HBR patients 

 

• The ARC-HBR consensus will be presented and published in     
May at Euro-PCR in Paris. It is hoped that it will be widely        
adopted and serve as a common language for the interventional 
community 
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Thank you! 


