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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 

0 

20 

40 

60 

80 

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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Stroke < 1 year
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NSAID or steroids

DAPT compliance

Hospital for bleeding
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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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p for superiority < 0.001 

HR 0.50, (95% CI = 0.37‒0.69) 

% 

12.9% 

BMS DCS 

0 

90 180 270 390 

3 

6 

9 

12 

Days 0 

9.4% 

HR 0.71, (95% CI = 0.56‒0.91) 
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Acute Coronary Syndrome 

 



662 ACS patients enrolled in LEADERS FREE 
554 (84%) NSTEMI & 105 (16%) STEMI 

Jensen C et al. EuroIntervention 2018; 13: 1946-9  
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saphenous vein lesion

in-stent restenotic lesion

bifurcation + 2 stents

3 vessels treated

chronic total occlusion

total stent length > 60mm

3 lesions treated

3 stents implanted

Diagnostic criteria for 667 patients (28%) with complex PCI 
(1 or more) 

% 

If none of the above, PCI was considered «non-complex» 

Definition modified from Giustino G et al. JACC 2016; 68: 1851-64 



Complex PCI 

Lipiecki J et al. EuroIntervention 2018;14:e418-e425 



Lipiecki J et al. EuroIntervention 2018;14:e418-e425 

Complex PCI 



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 
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LEADERS FREE vs. LEADERS FREE II (unadjusted) 

Mitch Krucoff - Late breaking trials - TCT 2018 



 
3 completed trials of short DAPT  

(< 3 months) for HBR patients  

 
LEADERS FREE ZEUS HBR SENIOR 



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: 1:1 828 pts 

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

Modified from Marco Valgimigli - PCR 2015 

DAPT 30 days 



Primary EP 

Ariotti S et al. JACC interv 2016; 9: 426-36 
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P=0.089 P=0.333 

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



 
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) 





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



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) 

Franz Eberli MD 

Philippe Garot MD 



Conclusions 
WHAT WE NOW KNOW: 

• Most second generation DES can be used safely with shorter DAPT regimen 
but today, only Endeavor, Synergy and Biofreedom proved it in a prospective 
dedicated trial:  

• 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 

 


