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2010: relative contraindications to DES

ESC 2010 guidelines

* Clinical history difficult to obtain, especially in the setting of acute
severe clinical conditions (STEMI or cardiogenic shock).

 Expected poor compliance with DAPT, including patients with
multiple comorbidities and polypharmacy.

* Non-elective surgery required in the short term that would require
interruption of DAPT.

* Increased risk of bleeding.

* Known allergy to ASA or clopidogrel/prasugrel/ticagrelor.

* Absolute indication for long-term anticoagulation.

Wijns et al, Eur Heart J. 2010; 31(20): 2501-55.



BMS registry - April 9 to May 15, 2012

33 European/Asian centres

744 consecutive patients treated with BMS .
Single main reason for using

a BMS

large vessel diameter 32,4
STEMI
reimbursmt/regulatory/other
advanced age

oral anticoagulants

bleeding risk/anemia/cancer . -

planned surgery < 12 months

anticipated poor DAPT compliance %

40

Morice M-C et al. J Am Coll Cardiol 2013;61:1122-1123.



BioFreedom™ Drug Coated Stent (DCS)

SelectivelysMicro-Structured Surface Holds

BA9™ Drug 10 Times More
Drug in Abluminal Surface Structures

Lipophilic than Sirolimus'

100 %

80

60

40

20
=u HH R
Sirolimus Zotarolimus Everolimus  Biolimus A9™
+/- 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?2)
* Good fit with short DAPT

C 1. Data on file at Biosensors Intl; LEADERS
)tCt2015 2. Tada et al., Circ Cardiovasc Interv 2010;3;174-183 FREE




FIM: In-Stent LLL at 12-month Follow-up
2nd Cohort — Primary Endpoint

P = 0.001* (p=0.11**)

0,5 P =0.21* (p=0.55"*)

0,35

(mm)

0,22

BFD SD BFD LD TAXUS
N =31 N =35 N =31

7 i *Non-inferiority tests based on the mean. **Superiority tests. CARDIOVASCULAR
C ;7 Reinventing the Future All values are presented as median [IQR]. (’ nnnnnnnnnn
et Every Year Grube E., oral presentation, TCT 2010 Atthe heart of innovation



LEADERS FREE Trial Design

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

BioFreedom™

DCS VS.

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

* Primary safety endpoint:

Composite of cardiac death, MI, definite / probable stent thrombosis
at 1 year (non-inferiority then superiority)

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

fesearc
Center

otcto1 Urban P Am Heart J 2013;165:704-9 LEADERSEREE



LEADERSE 1=

Didier Carrié

CHU Toulouse Rangueil - France

65 years-old man

NSTEMI Troponin +
EKG: negative T waves in anterior leads
Risk factors: HTA, smoking, hypercholesterolemia, BMI:31

# Rendu-Osler : hereditary hemorrhagic telangectasia

Included because of: « expected poor compliance with DAPT for other medical reasons »

Illustration reproduced from Merkmanuals.com



Brain MRI to exclude
AV malformation
(=frequent in HHT)

4

PCI of mid-LAD
Leaders Free stent
4.0 X 18mm

l

Day 22: epistaxis +++

Visit to Emergency department
Hb level: 9,3 g/dI

No blood transfusions

No angina

Decision: DAPT for 8 days more, then aspirin alone

Sl VRN P ISV P FU: did well on ASA alone, with occasional minor
nose bleeds.




LESSONS LEARNT FROM LEADERS FREE

* LEADERS FREE at 1 and 2 years

* ACS presentation

* Need for long term oral anticoagulants

 Complex PCI

e What next?
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Inclusion Criteria Applied (1.7 criteria / patient)

( Age =275

Oral anticoagulants

Renal failure

Surgery soon e

16

Anemia or recent TF 15,2

K Cancer

Hospital for bleeding gt

DAPT compliance g3
NSAID or steroids gm%
Thrombocytopenia .},

Stroke < 1 year BMS
< B1,2 . DCS

Severe liver disease jg'o
Prior intracerebral bleed g1
0 17,5 35 52,5 70

otctos LEADERSpeE



LEADERS

Primary Endpoints and Major Bleeding at 1 Year

DCS
Efficacy (cd-TLR) Safety (cardiac death, MI, ST) Bleeding (BARC 3-5)
% 0,
12 ’ 12 %
15
€
s .
1w 12
=
E
()
g 6 9 6
§ 9.4%
g 5.1% 6
2 3 3
s 3 HR 0.74, (85% CI = 0.56-0.91)
s p<0. Oor non-interiority
g DR 2 - o.00) . .
0 90 180 270 390 Days 0 90 180 270 390 Days 0 90 180 270 390 Days

"‘ tct2016 Urban P et al. N Engl J Med 2015;373:2038-47 "‘ Cardiovascular

Research Foundation




LEADERS

Efficacy and Safety Endpoints @ 2 Years

Efficacy (cd-TLR) Safety (cardiac death, MI, ST)
20 20
g I5 £ 15
5 g 12.6%
= 10 = 10
6.8% 2
'E 5 070 E 5
HR 0.80 (95%CI 0.64-0.99)
HR 0.54 (95%CI = 0.41-0.72) p= 0.039
P<0.0001
0 0
0 180 365 545 730 Days 0 180 365 545 730 Days

2 year FU was obtained at 730 days + 60 days

N N\ Cardi |
% tct2o16 Garot P et al. J Am Coll Cardiol 2017:69:162—71 'v Reotorch FoEaeh



Components of Safety Endpoint
(2 years)
%

12

Il DCS
10,1 BMS

6,6 6,9

Cardiac death ST (def / prob)
p =0.69 p=0.04 p=0.76

% tct2016 LEADERS



Selected Secondary Safety Endpoints

(2 years)
%
Il DCS BMS
16
13,8
13,1
12
8
65 6,9
4
1,0 1,2 1,1 1,0
C— ] 01 0,1

0

All death None of tF%;I; Q]Gb!)tﬁs/dlﬁy QQQL&% ST Very Iate
@ tct2o16 LEADERS



Subgroups at 2 years follow-up

Efficacy endpoint Composite safety endpoint
(clinically driven TLR) (cardiac death, MI, ST)
DCS: BMS: P-value for DCs: BMS: P-value for
Category N Events (%) Events (%) interaction Category N Events (%) Events (%) interaction
Age >80 Age >80
No 1602 41 55.5 90 (11.9 —_— No 1602 80 §10.3 106 (13.5) ——
Yes 830 36(94 46 (12.1 —_—r 0.07 Yes 830 67(16.9) 74(18.7) b 0.52
Male Male
No 738 ( 3)  42(12.1) —_— No 738 43 (12.4) 62 (17.0) |
Yes 1694 56 (7.0) 94 (12.0) —_— 0.67 Yes 1694 104 (12.6) 118 (14.5) — 0.42
ACS at adm|ssmn ACS at admission
No 773 6 g 5) 105 (12.6) — No 1773 106 (12.4) 113 (13.0) ——
Yes 659 50)  31(10.4) —_— 0.49 Yes 659 41(13.0) 67 (21.5) —_— 0.05
Diabetes Diabetes
No 1622 52 92 511.9; —— No 1622 87 211 4; 106413.2)
Yes 805 44 (12.2 —_— 0.79 Yes 805 60(14.9) 74(19.7) —— 0.73
Renal failure at admlssmn Renal failure at admission
No 754 56 (6.8) 100 (12.1) —_— No 1754 97 (11.3) 106 (12.6) -
Yes 466 19(9.5) 22(10.4) e 0.14 Yes 466 39 (18.8) 60 (25.5) —_— 0.34
Planned OAC at randomization Planned OAC at randomlzat ion
No 1553 47 (6.4) 92 (12.4) —_— No 1553 85(11.5) 117 (15.4) —_—
Yes 879 30(7.5) 44 (11.2) —_— 0.43 Yes 879 62(14.4) 63(15.0) —r— 0.26
Crusade score > median (35) Crusade score > median (35)
No 1061 31 (6.4 65 (12.6 —_— No 1061 47 (9.4 58 (11.0 —T
Yes 962 40(9.2 45 (10.2 . 0.04 Yes 962 81 (17.9) 21.2 —eT 1.00
Anemia, transfusmn or bleeding leading to hospitalization Anemia, transfusn:)n or bleeding leading to hospitalization
No 2007 58 (6.2) 4 (12.0) —_— No 2007 112 (11.6) 129 (13.1) —8r
Yes 425 19(9.8) 22 (12.3) —_—r 0.18 Yes 425 35(17.4) 51(26.3) —_— 0.22
Planned major surgery in following year Planned major surgery in following year
No 2000 66(7.1) 110 (11.9) —— No 2000 124(12.7) 147 (15.3) —a—
Yes 406 9 (4.8) 25 (12.5) -_— 0.45 Yes 406 20 (10.9) 29(13.9) e 0.80
Cancer in last 3 years* Cancer in last 3 years*
No 2193 73 (7.1) 123 (12.0) — No 2193 135 (12.7) 163 (15.3) —a—
Yes 239 4 (3.5) 13 (11.9) 0.30 Yes 239 12(10.6) 17(15.4) -_— 0.81
Multi-vessel disease at admission Multi-vessel disease at admission
No 6 553.5) 37 (8.6) —_— No 906 32(7.5) 46 (10.3) —_—
Yes 1493 61(8.9) 97 (14.1) — 0.27 Yes 1493 111 (15.4) 131 (18.2) ——7 0.63
Total stent Iength >30 mm Total stent Iength > 30 mm
No 1409 27 542 5 —_— No 1409 72 §11 .0 87 (12.4 —r
Yes 999 50(10.3) 16.1) —_— 0.27 Yes 999 73(14.4) 89(19.1 —_— 0.35
Minimal stent diameter < 3 mm Minimal stent diameter <3 mm
No 1195 31(5.5) 48 (8.5) —— No 1195 64 (11.2) 71(12.3) —e—
Yes 1213 46(8.2) 87 (15.5) —_— 0.39 Yes 1213 81(13.8) 105(17.8) — 0.37
| I I | | | | | | |
125 2 4 125 .25 5 1 2 4
Hazard ratlo (95% CI) Hazard ratio (95% CI)

9 tct2o16 Garot P et al. J Am Coll Cardiol 2017;69:162—71 LEADERS




%

Major bleeding during first year

7,2

LEADERS FREE BARC 3-5

6 ARCTIC STEEPLE major
DAPT DES GUSTO mod/severe
EXCELLENT TIMI major
RESET TIMI major
OPTIMIZE trial specific

4

2,8 2.7
| .
0

LEADERS FREE (4BE)TIC* (24B0PT DES* (2BSGBILLENT* (7RBSET* (1058PTIMIZE* (1556)

*on DAPT for first 12 months after PCI



DAPT trials exclusion criteria (X)
vs. LEADERS FREE inclusion criteria (v)

EXCELLENT | RESET | ARCTIC OPTIMIZE DAPT @ LEADERS

DES FREE

Low Hb or v
thrombocytopenia X X
R t bleedi

ecent bleeding X X X /
Anticoagulants X X X y /
Need for surge

e X X X X /

Renal or hepatic
failure X X v
STEMI and/or GP 2b3a
blockers X X X not excluded
Anticipated difficulties
with long term DAPT X X X X e




Antithrombotic medication

% tct2016 LEADERS



DAPT During Follow-Up

% 94.9%
100 y o
80
60
40
\: Junn. DAPT
0
0 30 a0 180 270 390

Day Since Randomization

DAPT= dual antiplatelet treatment or clopidogrel alone + vitamin K antagonist during first 30 days
otctos LEADERSEqeE
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* ACS presentation (n=659)
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euro

PCR Leaders Free ACS
Primary Efficacy Endpoint at 2 years

1 Clinically driven TLR
—DCS ——BMS
10.4%
£ HR 0/45: 95% CI 0.24 to 0.83; P=0.009
8
c
Q
o
S
£ 6
> 5.0%
u— . (1]
5 7
-}
5 3
o
0 -
0 6 12 18 24
Months
330 307 287 274 212
LEADERS

Jensen CJ et al Eurolntervention 2018; 13: 1946-9



PCR Leaders Free ACS
Primary Safety Endpoint at 2 years

Cardiac death, MI, Def./prob. ST

. HR 0.56: 95% CI 0.39 to 0.085; P=0.005 21.5%
S
~ 225
Q
Q
c
Q
S
(&)
= 15 13.0%
> "
®
S -
g " /J_'/—’_r_/
(&)
0
0 6 12 18 24
Months
330 294 279 265 208

Jensen CJ et al Eurolntervention 2018; 13: 1946-9

LEADERS



FCR Leaders Free ACS

Major Bleeding at 2 years

12 -
11.2%
S —
o 27 -
3 17
c ]
Q
©
I
£ 6
Q
>
§ —DCS BMS
E 3
O HR 0.96: 95% CI 0.60 to 1.55; P=0.87
0
0 6 12 18 24
Months
330 288 276 265 207
LEADERS

Jensen CJ et al Eurolntervention 2018; 13: 1946-9



LEADERS

Detailed medical history?
Lab values?
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* Need for long term oral anticoagulants (n=879)
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Antithrombotic Medication at Discharge

%

100
B DCS
. BMS
50
25
67 65 82 96
05 o0,
. e 0,2 L

Triple Therapy VKA + NOAC + Clopidogrel No

Carrié D et al, JACC interv 2017; 10: 1633-42




Leaders Free - planned OAC
(Primary Efficacy Endpoint)
Clinically-driven Target Lesion Revascularization — 1 Year FU

9
Q
o 6,75
o BMS
I
C
S 0
5 45 ——47%
()
>
©
-]
% 2,25
O Primary Efficacy Endpoint
- HR 0.57: 95% CI 0.33 to 0.99; p=0.04
o 4
Patients at Risk 0 98 195 293 BBYs
DCS 431 395 377 367 352
BMS 448 424 408 397 381

Carrié D et al, JACC interv 2017; 10: 1633-42




Patients at Risk
DCS

BMS

%)

N

Cumulative Percentage

14

10,5

»
o

431
448

Leaders Free OAC
(Primary Safety Endpoint)
Cardiac Death, MI, or Def / Prob ST- 1 Year FU

98
394

421

BMS
10.5%
DCS
Primary Safety Endpoint
HR 0.80: 95% CI 0.54 to 1.20; p=0.27
Days
195 293 390
375 367 356
404 398 379

Carrié D et al, JACC interv 2017; 10: 1633-42
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* ACS presentation
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euro

LEADERS FREE complex PCi

2413 patients
enrolled
1%
667 complex 1746 non-
PCI complex PCI
l 346 DCS l 321 BMS | 886 DCS l 880 BMS

LEADERS =




LEADERS FREE complex PCi

Diagnostic criteria for 667 complex PCl (one or more)

%
3 stents implanted 75

3 lesions treated 47

total stent length > 60mm 43

CTO

3 vessels treated
bifurcation + 2 stents
ISR

SVG 6

0 20 40 60 80

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




LEADERS FREE complex PCI

Lipiecki J et al. Eurolntervention 2018, published online May 2018

Primary safety endpoint (cardiac death/MI/ST)

 _| — BMS-Complex
Rl P g e 3
T Destlocompex BMS complex, 21.7% |
o | | ’_‘_l_l_,_l_'_
“‘ HR 0.70 (95% Cl 0.49-0.99) P <0.05
|
.
g MS non-complex, 12.6% |
£2- NS
3 DCS non-complex, 11.1% |
o 4
= T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24
Month
321 291 274 263 253 249 243 240 239 236 232 226 185
346 325 319 306 300 296 290 285 280 277 273 268 223
880 845 811 799 788 781 765 746 738 734 726 719 581
866 824 810 793 782 775 759 741 735 726 718 710 585
NNT
Complex 18
Non-complex 67
LEADERS

P for interaction = NS



Safety & bleeding for complex PCI

Lipiecki J et al. Eurolntervention 2018, published online May 2018

Complex PCI
18,0
16,4
13,5
10,9 11,5
9,8
9,0 8,6
7,0
4,8
4,5
1,8
0,0
cardiac death BARC 3-5

p=NS p004 -pNS

p values for interaction not significant, except for ST (0.014)

18,0

13,5

9,0

4,5

0,0

Non-complex PCI

WmBMS mDCS

7,6
Ml

cardiac death

BARC 3-5

p=NS p=NS p=NS p=NS

LEADERS




LEADERS FREE complex PCI

Lipiecki J et al. Eurolntervention 2018, published online May 2018

Primary efficacy endpoint (clinically indicated TLR)

LEADERS

Cumulative incidence (%)

20

= BMS-Complex
~— DCS-Complex
= BMS-No complex

_| — DCS-No complex BMS complex 18.1%

—

I_,_;—r'_‘ HR 0.54 (95% Cl 0.35-0.83) P <0.005
ﬁ BMS non-complex 9.9% |

HR 0.52 (95% Cl 0.36-0.75), p<0.001
DCS non-complex 5.3% I

£ :
0 2 4 6 8 10 12 14 16 18 20 22 24

Month
321 302 284 268 255 248 240 233 228 226 223 218 180
346 334 328 318 310 302 294 288 284 280 276 270 225
880 855 815 800 782 771 754 732 720 714 705 696 554
866 836 822 806 792 784 765 746 740 731 721 713 587
Complex 14

Non-complex 22

P for interaction = NS






LEADERS

(DCS vs. BMS -1 Year FU)

Analyzed Subsets

* Urban P et al. N Engl J Med 2015 ++ Carrié D. JACC interv 2017
** Naber C et al. Eur Heart J 2016 + Morice M-C Intern. J Cardiol 2017
+++ Richardt G Euro PCR 2017 § Iniguez, Euro-PCR 2017
§§ Lipiecki Eurolntervention 2018

) Superior  Superior safety” %‘T‘;% i?l‘;

efficacy*  Composite EP) (DCS+BMS)
All * 2466 v v 7.2%
ACS ** 659 v v 9.1%
Elderly (>75) + 1575 v v 7.7%
Radial access$ 1454 v v 5.0%
Complex PCISS 667 v 4 10.6%
Oral anticoagulants *+ 879 4 - 8.8%
Diabetics ++* 805 v - 8.3%

*p <0.05 or less
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Two-year outcomes of high bleeding risk patients with acute
coronary syndrome after Biolimus A9 polymer-free drug-
coated stents: a LEADERS FREE substudy
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2017 ESC Focused Update on DAPT

in Coronary Artery Disease
(European Heart Journal 2017 - doi:10.1093/eurheartj/ehx419)

Percutaneous Coronary Intervention

Algorithm for dual
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2:1-month DAPT after implantation of zotarolimus-eluting Endeavour sprint stent or drug coated
Biofreedom stent reduced risks of reintervention, myocardial infarction and inconsistently of stent
thrombosis compared to bare-metal stent under similar DAPT duration.

It is unclear if this evidence applies to other contemporary DES.




LESSONS LEARNT FROM LEADERS FREE

Background
LEADERS FREE at 1 and 2 years

ACS presentation

Need for long term oral anticoagulants

Complex PCI

What next?
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“New SAPT”

GLOBAL

Anticoagulants

Cancer X /
Recent bleed/diathesis X v
Major surgery soon X X v
AMI presentation X not excluded
Severe liver disease X X v
Thrombopenia X v
Recent CVA X X v
Any ICH X X v
Use of CYP3a4 inhibitor X X not excluded

Exclusion (X) vs. inclusion (/) criteria
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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
CoCr thin struts (84-88 um) Philippe Garot MD

Switzerland
and
France
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: experimental arm Status

LEADERSFREE Il SS BioFreedom polymer-free fast 1200 HBR 1 month BMS arm of follow-up
LEADERS FREE (TCT 2018?)
LEADERS FREE Il CoCr Polymer-free fast 370 HBR 1 month IS Bl €1 enrolling

BioFreedom LEADERS FREE



Conclusions for spring 2018

v The LEADERS FREE trial has shown that the use of a BA9-
DCS is both significantly safer and more effective than a control
BMS in HBR patients treated with a one-month only DAPT
course, both at 1 year (primary endpoint) and after 2 years
follow-up

v/ No subgroup was identified for which use of a BMS was
superior to a DCS

v >30 years after coronary stenting was introduced, and >10
years since “all comers” appeared, “HBR" is a novel concept,
and the interventional community is now learning to integrate it
into daily practice



