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ABSTRACT

BacxarouND
Patients at high ri intervention

(BCI) often receive haremetal stents followed by 1 month of cual antiplatetet Apoon

therapy. We studied a polymer-free and carrier-free drug-coated stent that transfers
umirolimus (also known as biolimus A9), a highly lipophilic sirolimus analogue,
into the vessel wall over a period of 1 month.

uETHODS

In a randomized, double-blind trial, we compared the drug-coated stent with a
very similar bare-metal stent in patients with a high risk of blecding who under-
went PCL. All patients received 1 month of dua! antiplatelet therapy. The primary
safety end point, tested for both noninferiority and superiority, was a composite
of candiac death, myocardial infarction, or stent thrombosis. The primary efficacy
end point was clinically driven targetesion revascularization

ResuuTs
We enrolled 2466 patients. At 390 days, the primary safety end point had occurred
in 112 patients (9.4%) in the drug-coated-stent group and in 154 patients (12.9%)
in the bare-metal-stent group (iisk difference, 3.6 percentage paints; 95% confi-
dence interval (C1], 6.1 to ~1.0; hazard ratio, 071; 95% Cl, 0.5 to 0.91; Pe0.001

elinically driven targetlesion revascularization was needed in 59 patients (5.1%) in
the drug-coated-stent group and in 113 patients (2.8% in the bare-metal-stent
group (cisk difference, —4.8 percentage points; 95% CI, 6.9 to -2.6; hazard ratio,
0.50; 95% CI, 0.37 to 0.69; P0.001).

concusions
Among patients at high risk for bleading who underwent PCL, a polymer-free
umirolimus-coated steat was superior to 2 bare-metal stent with respect to the
primary safety and efficacy end points when used with a 1-month course of dual
antiplatelet therapy. (Funded by Biosensors Europe; LEADERS FREE ClinicalTrials
gov number, NCT01623180)
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ARE:, LEADERS FREE Trial Design

“HBR

Prospective, double-blind randomized (1:1) trial
2466 High bleeding risk (HBR) PCI patients

1 ™
BioFreedom VS.

DCS

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

* Primary safety endpoint:
Composite of cardiac death, Ml, definite / probable stent thrombosis

at 1 year (non-inferiority then superiority)

* Primary efficacy endpoint:
Clinically-driven TLR at 1 year (superiority)

esearch Foundation
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“HBR

BioFreedom™ Drug Coated Stent (DCS)

Selectively Micro-Structured Surface Holds
Drug in‘/Abluminal Surface Structures

BA9™ Drug 10 Times More

Lipophilic than Sirolimus?

100 %

80
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40

’ -
—mm N

Sirolimus  Zotarolimus Everolimus Biolimus AQ™
+/- 2.8% (valid for all drugs test)

Advantages:

* Avoid any possible polymer-related adverse effects
* Rapid drug transfer to vessel wall (98% within one month?)
* Good fit with short DAPT



A Rc
“HBR

( Age =275

Oral anticoagulants

Renal failure
Surgery soon

Anemia or recent TF

Hospital for bleeding
DAPT compliance
NSAID or steroids

Thrombocytopenia g 1738

\ Cancer

Inclusion Criteria Applied (1.7 criteria / patient)

Stroke < 1year g5

Severe liver disease

Prior intracerebral bleed

64.1
64.5
35.6
36.7
20.2
17.9
17.4
15.3
16
15.2
2.7
B 38
3.9
Bl 34
2.8
| BN
1.5
0.8 mDCS
Boo
1.6
B11
0 10 20 30 40 50 60 70



ABE:, LEADERS

Primary Endpoints and Major Bleeding at 1 Year

DCS
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DCS single arm, 1200 patients in US, Canada and Europe
Propensity-adjusted vs. BMS arm of LEADERS FREE
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DCS single arm, 1200 patients in US, Canada and Europe
Propensity-adjusted vs. BMS arm of LEADERS FREE
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LEADERSEQEED

CoCr thin struts (84-88 um)

Prospective
multi-center,
open-label, single-arm

BioFreedom™ (Cobalt Dual anti-platelet for
Chromium BA9 ™ 1 month (30 days),
drug-coated stent; followed by single

BFCoCr) pre CE anti-platelet therapy

* Franz Eberli MD
* Philippe Garot MD

Switzerland, France,
3 year FU Germany ltaly

and Korea

1200 HBR patients
From 25+ centers
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ABSTRACT

BacxarouND
Patients at high ri intervention

(BCI) often receive haremetal stents followed by 1 month of cual antiplatetet Apoon

therapy. We studied a polymer-free and carrier-free drug-coated stent that transfers
umirolimus (also known as biolimus A9), a highly lipophilic sirolimus analogue,
into the vessel wall over a period of 1 month.

uETHODS
In a randomized, double-blind trial, we compared the drug-coated stent with a
very similar bare-metal stent in patients with a high risk of blecding who under-
went PCL. All patients received 1 month of dua! antiplatelet therapy. The primary
safety end point, tested for both noninferiority and superiority, was a composite
of candiac death, myocardial infarction, or stent thrombosis. The primary efficacy
end point was clinically driven targetesion revascularization

ResuuTs
We enrolled 2466 patients. At 390 days, the primary safety end point had occurred
in 112 patients (9.4%) in the drug-coated-stent group and in 154 patients (12.9%)
in the bare-metal-stent group (iisk difference, 3.6 percentage paints; 95% confi-
dence interval (C1], 6.1 to ~1.0; hazard ratio, 071; 95% Cl, 0.5 to 0.91; Pe0.001

elinically driven targetlesion revascularization was needed in 59 patients (5.1%) in
the drug-coated-stent group and in 113 patients (2.8% in the bare-metal-stent
group (cisk difference, —4.8 percentage points; 95% CI, 6.9 to -2.6; hazard ratio,
0.50; 95% CI, 0.37 to 0.69; P0.001).

concusions
Among patients at high risk for bleading who underwent PCL, a polymer-free
umirolimus-coated steat was superior to 2 bare-metal stent with respect to the
primary safety and efficacy end points when used with a 1-month course of dual
antiplatelet therapy. (Funded by Biosensors Europe; LEADERS FREE ClinicalTrials
gov number, NCT01623180)
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Zotarolimus-Eluting Versus
Bare-Metal Stents in Uncertain
Drug-Eluting Stent Candidates
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Low Restenosis
Risk
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337 (21)

High Bleeding Risk 828 (51.6)

High Thrombosis Risk 285 (17.7)
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-Unstable-

604 (37.6)
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ZEUS-HBR study design &
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Urgent or emergent coronary stenting in patients fulfilling 21 of the below:

Need for OAC
Previous relevant bleeding
Age >80 years

Bleeding diathesis/thrombocytopenia
Known anemia (Hb<10g/dl)
Need for steroids or NSAID

828 pts H Rx: 1:1

|
g

Thin-strut (<100p)
Bare Metal Stent

DAPT 30 days |

‘——-_

Modified from Marco Valgimigli - PCR 2015
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FIGURE 3 Clinical Outcomes in the HBR Population Treated With Zotarolimus-Eluting Stents Versus BMS
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3 completed trials of short DAPT

(< 3 months) for HBR patients
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Polymer-free Drug-Coated Coronary Stents
in Patients at High Bleeding Risk
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ABSTRACT

BacxarouND
Patients at high risk for bleeding who undergo percutaneous coronary intervention

(PCI) often receive bare-metal stents followed by 1 month of dual antiplatelet Appenc:

therapy. We studied a polymer-free and carrier-free drug-coated stent that transfers
umirolimus (also known as biolimus A9), a highly lipophilic sirolimus analogue,
into the vessel wall over a period of 1 month.

uETHODS

In a randomized, double-blind trial, we compared the drug-coated stent with a
very similar bare-metal stent in patients with a high risk of blecding who under-
went PCL. All patients received 1 month of dua! antiplatelet therapy. The primary
safety end point, tested for both noninferiority and superiority, was a composite
of candiac death, myocardial infarction, or stent thrombosis. The primary efficacy
end point was clinically driven targetesion revascularization.

ResuuTs
We enrolled 2466 patients. At 390 days, the primary safety end point had occurred
in 112 patients (9.4%) in the drug-coated-stent group and in 154 patients (12.9%)
in the bare-metal-stent group (iisk difference, 3.6 percentage paints; 95% confi-
dence interval [C[I 6.1 to —1.0; hazard ratio, 0.71; m €L, 0.56 to 0. 91. Pdlﬂﬂ‘l

elinically driven targetlesion revascularization was needed in 59 patients (5.1%) in
the drug-coated-stent group and in 113 patients (2.8% in the bare-metal-stent
group (cisk difference, —4.8 percentage points; 95% CI, 6.9 to -2.6; hazard ratio,
0.50; 95% CI, 0.37 to 0.69; P0.001).

concLusions

Among patients at high risk for bleeding who underwent PCI, a polymer.free
‘umirolimus-coated stent was superior to a bare-metal stent with respect to the
primary safety and efficacy end points when used with a 1-month course of dual
antiplatelet therapy. (Funded by Biosensors Europe; LEADERS FREE ClinicalTrials
gov number, NCT01623180)
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Is Bare-Metal Stent Implantation

Still Justifiable in High Bleeding Risk

Patients Undergoing Percutaneous

Coronary Intervention?

A Pre-Specified Analysis From the ZEUS Trial
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Articles I

Drug-eluting stents in elderly patients with coronary artery
disease (SENIOR): a randomised single-blind trial
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Summary

the duration of double antiplatelet therapy (DAPT). The 3im of this study was 1o compare outcomes between these
w0 types of stents with 2 short duration of DAPT in such patients.

Methods In this randomised single-blind tria, we recruited putients from 44 centres kn nine countries. Patlents were
eligible i they were aged 75 years or aMler; had stable sngina, slent ischacmia, or an acute coromary syndrome: and had
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e, assessed 21 30 days, 180 days, and 1 year

“This trial is registeres with ClinicalTrisks gov, mumber NCTO2099617.

Findings Between May 21, 2014, and April 16, 2016, we randomy assigned 1200 patients (596 [50%] to the DES
be primary

98 (16%) in the BAS group (relative risk [RR] 0-71 [95% C1 0.52-0.94]; p=0.02). Bleeding complications (26 {5%]

n the DES group s 29 (5%} in the BMS group; RR 0.90 [0.51-1.5¢f p=0.68) and stent thrombosis {three {1%) rs

cight [1%), RR 0-38 (0.00-1.48); p=0-13) 3t 1 year were Infrequent in both groups.

ey N— CT—— s
similr dunionof DAPT ikt respc 1 he ocurnce o ol cuse vl myccardil oo, ke, . e
A strategy of subsequent
epest puieire et S ke DAPT i to e the Frfeosrsbaninlepuirm Sy
option for elderl patieats who have P fomsrondertor
floresty

Fonding Boston Scientic. (o, Pamisy

Introduction Association, American College of Cardiology, and e pem temeasovermn
ity

iy pople repreest » s groving epmen of e Arorcan Gt Sociey clled o chovereof e op
of their increased risk of of evidence in cardiovascubir care between eldetly and

Copeamy iy e ey ar o e Mt have ‘o i, reogabing s’ il ’

percutaneons coronary interventions (PCT) than are
e

‘younger peopl
T cdesy usents can be chllenging 3 they ofen have Curnens drug cusing e (DES) lmit the risk of
moee extensive and complex discase and are also more  repeat revascularisations compared with bare-metal

prone to bleeding complications when receiving anti
platelet agents shan younger patients.”

The optimal PCI strategy for elderly paticnrs remains

1l defined, for both the type of stent and duration of

dusl antiplatelet therapy (DAPT) afier iniery
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“HBR

Primary EP (%)

Primary End Point (MACCE)
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“HBR MACCE Components
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“HBR Safety Endpoints
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10 ongoing trials of <3 months DAPT [for HBR patients]

: limus : experimental arm Status

. BMS arm of follow-up
LEADERSFREE Il SS BioFreedom polymer-free fast 1200 HBR 1 month LEADERS FREE (TCT 20182)
CoCr DCS arm of .
LEADERS FREE IlI BioFreedom Polymer-free fast 370 HBR 1 month LEADERS EREE enrolling
. d 4300 s .
MASTER DAPT Ultimaster SES  2"9 G BD polymer slow HBR 1 month guidelines enrolling
EVOLVE SHORT 2000
nd . . .
DAPT Synergy EES 2"d G BD polymer slow HBR 3 months single arm trial enrolling
POEM Synergy EES 2" G BD polymer slow 1023 HBR 1 month single arm trial enrolling
XIENCE 50 Permanent
(Xience Short Xience EES slow 2000 HBR 3 months single arm trial enrolling
polymer
DAPT)
XIENCE Global 28 Xience EES Permanent slow 800 HBR 1 month single arm trial enrolling
polymer
Resolute Onyx Permanent Slow Vs
ONYX ONE DES vs. polymer fast ) 2000 HBR 1 month 1 month enrolling
BioFreedom DCS vs. polymer-free as
840
COBRA-REDUCE Cobra PzF Ponzene_—F na on AVK or 2 weeks EES or R-ZES & enrolling
nanocoating 6 months DAPT
NOAC
. Biodegradable
TARGET SAFE Firehawk slow 1700 HBR 1 months DAPT 6 months DAPT planned

polymer




ARG:
“HBR

Two important ongoing
short DAPT trials
for HBR PCI patients



Study Design and Key Features

4300 patients - >100 international sites

MASTER

DAPT

Primary endpoints
NET adverse clinical
endpoints (NACE)
Major adverse
cardiac and cerebral
events (MACCE)
Major or clinically
relevant non-major
bleeding (MCB)

/

e
1month Abbreviated DAPT 4
reviate

— —>
Selection: Mandatory SAPT - 11 months p))
* Site
* Ongoing/planned P2Y,,i
e OAC Prolonged DAPT 3)

—> ASA 11 months + P2Y,, —>

‘ inhibitor for 25 months'

/ Eligibility after Index
procedure
* Patient at HBR
* All lesions treated
with Ultimaster®
* No further PCI

planned /

/ Eligibility at 30 days randomization visit

*« HBR at baseline or actionable non-access site related
bleeding episode post-PCl

* Free from MI, symptomatic restenosis, stent thrombosis,

stroke and any revascularization
* No active bleeding within 7 days before randomization
* Patient is on stable DAPT for at least 7 days before
randomization

v

*DAPT duration is counted from the day of last implanted stent; staging has to be pre-specified at the time
of screening and cannot be planned later than 2 months after index PCl; fPatients on OAC can stop DAPT 2
months after confirmed randomization

ASA, acetylsalicylic acid; MI, myocardial infarction; SAPT, single antiplatelet therapy



Leading Investigator: Prof. Stephan

Onyx ONE Global RCT StUdy Windecker

Co-Investigators: Elvin Kedhi &

Short Term (1 Month) DAPT F——

Prospective, Multicenter, Single Blind
Randomized Study for High bleeding risk
patients undergoing PCI'

Resolute ONYX™ DES 2000 Patients BioFreedom™ DCS
with 1 Month DAPT Up to 90 Global sites with 1 Month DAPT
(N=1000) 1:1 Randomization (N=1000)

Clinical Follow-up

Primary Endpoint: Composite of Cardiac Death, Ml and Stent Thrombosis (def/prob) at 1 year

Powered Secondary Endpoint: Target Lesion Failure (TLF) at 1 year

Other Secondary Endpoints: Acute success rates; BARC bleeding, TVF, revascularizations, all
death, stroke and MACE at all timepoints; TLF at other follow-up

Antiplatelet Therapy: all patients to discontinue DAPT at 1 month, thereafter SAPT only

1 CAD patients (ACS + stable angina) undergoing PCI who are at increased risk of bleeding or in whom DAPT >1 month is undesirable, see inclusion criteria for HBR definition.




ACC INTERVENTIONAL SCIENTIFIC COUNCIL: NEWS AND VIEWS.

The Academic Research Consortium

The ARC Focus Group on HBR

2 V. K, MU Rowzmn Mehorn. MU} Gesic-Anne . 2, P14
L vinf

§ Dhald F. Cud

* 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)

Clinical End
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Chairs

Philip Urban Switzerland La Tour Hospital, Geneva
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Marie-Claude Morice France CERC, Massy - Paris
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Europe
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Thomas Cuisset France CHU Timone, Marseille

Pedro Eerdmans

Netherlands

DEKRA, Arnhem

Gerrit-Anne van Es

Netherlands

Cardialysis, Rotterdam

consensus document®

Updated standardized endpoint definitions for transcatheter aortic
valve implantation: The Valve Academic Research Consortium-2

Speclal Report

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
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Marco Valgimigli Switzerland Inselspital, Bern
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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
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Robert Yeh USA Brigham and Women'’s Hospital, Harvard Medical School, Boston
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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




Yk 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

DAPT
Age > 75 (or 80%) v v v v v v v v v v
OAC v v v v v v v v v
Renal failure v v v v v v v
Surgery soon v v v N
Anaemia or TF v v v v v v v v
Hospital for bleed v v v v v
Actionable bleed v v v v v
Thrombopenia v v v v v v v v v
Recent cancer v v v v
Stroke/ICH v v v v v v v v
Liver disease v v v
NSAID v v v v 77 v
BLEEDING v v
SCORE cut-off PFSZ%'EE BHI_AESIS
Female & ACS v
CHF & LVEF 30-50%

v
Experimental 1 month 1 month S 1 month 1 month 1month | 3months | 3months 1 month 1 month 2 weeks
DAPT months



