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| ¥ Resté \ ,
" ¥ Revsculorieations (1LF) PROGRES FAITS SUR LES DES METALLIQUES
L WV MACEs
" REF pour tout patient et toute situation Antiproliferative drug
Pacitaxel Sirolimus-analogues

SES BES ZES SES EES ZES EES SES NES SES SES SES

Sirolimus Biolimus  Zotarolimus Everolimus Novolimus

A\ Couverture incompléte des struts
A\ Retard de cicatrisation

A\ Faible endothélialisation

A Hypersensibilité au polymere . 1 p— -

A Inflammation

Polymer material
N EW D ES Durable polymer Biodegradable polymer

Co

Platform material & strut thickness

- [0 Early stentthrombosis [l Late stentthrombosis Cumulative events (%) =5 . .. ‘ ‘ .
‘ . . ® . © &

Stainless steel Cobalt-Chromi
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&
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umber of events

Pilgrim et al; ESC 2014

N
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Mc Fadden et al; Lancet 2004, p.364(15):9-21)

: Daemen et al; Lancet; Vol 369, Issue 9562, 2007, p. 667-678
I L .. L L AL T O Camenzind et al; Circulation. 2007 Mar 20;115(11):1440-55
Days after PCI Nebeker et al; J Am Coll Cardiol. 2006 Jan 3;47(1):175-81.

N ROTTERDAM: PES ou SES - Suivi 3 ans- Bi-AAP >3 mois (SES) et >6 mois (PES) Farb et al; Circulation. 2003 Oct 7;108(14):1701-6




1. CAHIER DES CHARGES DES

ANTI PROLIFERATION

DROGUE
Abbott/Boston Medtronic BIOSENSORS
Xience/Promus! Resolute?! BioMatrix!
CoCr/PtCr-EES CoNi-ZES 316L-BES

—

H

Epa

81 pm 91 pm 120 pm

INFLAMMATION

PLATEFORME

PASSIVITE DU MATERIEL
POLYMERE

- CRITERES

PLATEFORME
DUKUGU

POLYMERE

RE-ENDOTHELIALISATION

Taille des struts

HEMOCOMPATIBILITE

PASSIVITE DU MATERIEL
ASPECT DE SURFACE

Terumo Boston BIOTRONIK Abbott

Absorb?
PLLA-EES

Orsiro!
CoCr-SES

Ultimaster!
CoCr-SES

—
.

sseur des mailles

Synergy!
PtCr-EES

80 pm | 74 ym | 60 pm | 150 pm |
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Intérét des struts ultra-fines \ HIPPAC

Abbott/Boston Medtronic BIOSENSORS Terumo Boston BIOTRONIK Abbott PrOﬁ/ de franChissement bas
Xience/Promus! Resolute! BioMatrix! Ultimaster?! Synergy? Orsiro! Absorb?
CoCr/PtCr-EES CoNi-ZES 316L-BES CoCr-SES PtCr-EES CoCr-SES PLLA-EES

Plateforme PRO-Kinetic Energy

- Double hélice (flexibilité)

Alliage Chrome Cobalt, struts 60um
Sertissage, profil de franchissement 0,99mm

) [

Epaisseur des mailles

Circular end
| 81 pym | 91 pm | 120 pm | 80 pm | 74 pm | 60 pm | 150 pm | segment Interconnecting \/ T,a,.Im., Circular end
Interconnecting longitudinal strut zone segment
longitudinal strut Helical
segments




Stents NUS et taille des struts

Des mailles plus fines sont plus efficaces cliniquement /@7

ISAR-STEREO 11 /L’]/

Poche et ol. JACC 2003 41-8: 1283 1288

31,4

en %

lMaiIIe épaisse 140 um

.Maille fine 50 um

Resténose TVR

A A 1 an; death and Mi= NS
binaire an, aeath an

Les mailles fines (peu importe le design) réduisent de maniére
significative la resténose binaire et le TVR




DP EES vs 1° génération DES U n
P ’&x S ‘

Antiproliferative drug

Sirolimus-analogues

Novolimus

Biodegradable polymer

% strut thickness

&0 81 100 o4 80 (pm|

91 74

Cobalt-Chro
B B c
" S <& & g@ & ]
*‘”y\ o & & ¢ 40 patients, OCT>1 an post implantation, stables
Estimated marginal means (95% Crl) Difference estimate (95% Crl) P
SES (n=23) PES (n=22) EES (n=21) EES versus SES EES versus PES SES versus PES
% Uncovered 11.6 127 7.1x£52 1.9+4.1 —9.7 —-52 4.5
struts per stent (6.4-16.8) (4.8-94) (03-34) (—15.1 to —4.3) (=7.9 to -2.5) (—1.2to 10.1)
#).001 *<0.001 ). 12
% Malapposed 1.8 +3.5 35+5.1 0.1 0.3 -1.7 —-34 —-1.7
struts per stent (0.6-3.1) (0.9-6.2) (0.01-0.3) (—=2.9 to —0.5) (—6.1 to —-0.7) (—4.61to0 1.2)
*0.01 *0.02 H).25

Toledano Delgrado et al; Catheter Cardiovasc Interv. 2014 Nov 1,84(5):720-6
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2. CAHIER DES CHARGES DES T
s

INFLAMMATION

PLATEFORME
PASSIVITE DU MATERIEL
POLYMERE

ANTI PROLIFERATION t HEMOCOMPATIBILITE

:
CRITERES ASPECT DE SURFACE

Limus

RE-ENDOTHELIALISATION




2007

2010
2010
2010

2010

2010
2010
2010
201

N TS et TLFvs non EES

Méta-analyse EES vs non EES DES:

YEAR STUDY EES

SPIAIT I e 20T
SPIRIT Il a/ee9  5m82
BASKET-PROVE 5774 6775
COMPARE 8/897  35M03
ESSENCE-DIABETES 1/149 11151
EXCELLENT 41067  3M61
ISAR-TEST-4 9/652  12/852
RESOLUTE All Comers 11/1152  21/1140
SORT OUT IV 13/1390 1241384
SPIAIT IV 10/2458 15/1228
LONG-DES Il 1224 0226
Overall 72/9855 112/7230

Col

REEE RN

|

iy

ol 4

Test for overall effect: 2=3.32, p=0.001

Test for heterogeneity: Q=12.4, df=10, p=0.26, I’=19.| R

* Thrombose de stent DEFINITIVE

Favors EES

-

REFERENCE DP (Polymere Durable) DES: EVEROLIMUS

Statistical Model

Randem (13)

Fixed (13)

Clopidogrel Duration

6 months (5)

12 months (7)

Follow-up

< 1year(12)

> 1 year (8)

Stent Thrombosis

LIMUS > Paclitaxel

—
<
=)
=

v

DES
PES (4)

ZES (1)

SES (8)

i

b

i

r
0.1

1
1 10
Favorg EES  Favors non-EES

r " r 1
0.4 1 4 04 1 4
Favers EES  Favors non-EES Favorg EES Favors non-EES

Baber et al; ] Am Coll Cardiol. 2011 Oct 4,58(15):1569-77
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3. CAHIER DES CHARGES DES P
/-{‘A’.,,

INFLAMMATION
PLATEFORME ProBio
|PASSIvm’5 DU MATERIEL|
POLYMERE
ANTI PROLIFERATION ' HEMOCOMPATIBILITE

oo gl CRITERES WEp/Rsesesime™

PLATEFORME
DROGUE
POLYMERE

RE-ENDOTHELIALISATION
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Revétement PASSIF (proBio) stents NUS: S MACEs 6 mois AHIPIPAC

Etude TRUST: BMS probio (Tenax: N=238) vs standard (N=247) SCA

Analyse sous groupe Braunwald 111B

« L'endoprothese recouverte de BIOTRONIK montre un taux de survie sans MACE
considérablement plus bas (TLR 4,7 %) VS les endoprotheses de référence (15,3 %)

100 % 6-month
p = 0.021
‘

95% —

E
c 90%—
=2
)
Q
Q
<= 85%
[WN)
=
= g0%— 9-month
! p=0.092
75% —
| I I | [ [ [ [ | |
210 240 270
0 30 60 90 120 150 180
Time [days]

B proBIO coated stent
Uncosted competitive stent Hamm et al, Catheter Cardiovasc Interv. 2003 Nov;60(3):375-81.




PL YMERE DP vs BP, COUVERTURE, APPOSITION et INFLAMMATION Pre-specified subgroups:

. 131 pts randomized between July 2011
Fines struts DP EES (81 um)vs BP SES (60 um) and March 2012

' IVUS & OCT Substudy

Randomization

OCT/ l\_/US : Xience Prime

9 mois IVUS: n=40 IVUS: n=26

, , i SCAD ou NSTEACS OCT: n=44 OCT: n=21

Stent ORSIRO (Biotronik), CoCh, 60um): polymére PLLA
Relargage sirolimus sur 12-14 semaines

Dégradation en 1-2 ans 9-month FUP 9-month FUP

(+ fine couche PROBIO (carbure de silicium) : biocompatibilité) IVUS: n=32 IVUS: n=23

- OCT: n=37 OCT: n=17

AppOSItlon and Coverage I Orsiro

Lesions N= 36

100 - Mean value -
M Xxience Prime 7)) 0.094 =+ 0.010 mm
Lesions N = 19 (7))
o, v & 80 -
(%) S = P <0.001
<
100.0 - 98.3 98.6 98.8 =z 2 .
97.5 (O] o
Z B
= %
— e Mean value
© o 40
(=) 0.119 = 0.009 mm
E &
L] m
L |
c 20 s OrSiro
75.0 '6 mmm Xience Prime
Covered struts Well-apposed Q o . . . .
Strut apposition Z 0.04 0.09 0.14 0.19 0.24

Median of Neo intimal thickness (mm)

Source: M. Sabaté, EuroPCR, Paris, France. May 2013. Oral presentation.

Source: M. Sabaté, EuroPCR, Paris, France. May 2013. Oral presentation.
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INFLAMMATION

PLATEFORME
PASSIVITE DU MATERIEL

POLYMERE

ANTI PROLIFERATION

wor gl CRITERES W ey sime

4

PLATEFORME
DRO

POLYMERE

RE-ENDOTHELIALISATION

HEMOCOMPATIBILITE



Target Lesion Revascularisation
20+

DES POLYMERE BIODEGRADABLE (BP DES): N inflammation, & endothélialisation HF’PFIE?
N TS (+ VLST) et TLR vs 1° génération DES MA 3 RCT, 4 062 pts, suivi 4 ans

Stefanini et al, EHJ 2012 (10)1214-22

5-
3 4 HR 0.56 (95% CI 0.35, 0.90)
= P=0.015
g 3 Durable polymer
g
@
Z 24
=
=
§ N
o 14 Biodegradable polymer

Test for overall effect 2=-2.19 (P=0.029)

HR 0.82 (95% CI 0.68, 0.98)

§ P=0.,029

< 154 Durable polymer

8

=4

g

2 10+ Bicdegradable polymer

[

=

8

= .

g S

o HR=0.82 (0.68-0.96), p=0.029

O -
T T 1 T
0 1
Years 2
BP DP Hazard ratio (95% Cl)

Trial No. of patients with event/ictal no Target lesion revascularization
ISAR-TEST 2 21202 28202 e 0.69 (0.39,1.21)
ISAR-TEST 4 169/1299 56/652 . 087(068, 1.12)
LEADERS 74857 93850 I 0.78 (D.57, 1.05)
Overall 264/2368 217/1704 <> 0.62 (0.68, 0.98)
Test for helerogensty P=0.71
Test for inconsistency /= 0%

BP DP

Hazard ratio (95% CI)

T

0.1

10

Fevours BP ¢~ Hazard raic ————— Favours DP

Trial No. of patients with evert/ictal no Definite stent thrombosis
ISAR-TEST 3 1202 2202 L 047 (004, 504)
ISAR-TEST 4 91299 10/552 045(D18,1.12)
LEADERS 20/857 32850 l- 0.62 (0.35, 1.08)
Overall 30/23568 4411704 o 0.56 (0.35, 0.90)
Test for heterogenaity P=0.84
Test for inconsistency #= 0%
Test for overall effect z==2.43 (P=0.015)
T T
0.1 10

Favours BP «———— Hazard ratio —— Favours DP
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ORSIRO XIENCE PRIME/ XPEDITIO

Ultrathin strut biodegradable polymer sirolimus-eluting > @y @
stent versus durable polymer everolimus-eluting stent for
percutaneous coronary revascularisation (BIOSCIENCE): a

randomised, single-blind, non-inferiority trial THE LANCET

Thomas Pilgrim*, Dik Heg*, Marco Roffi, David Tiiller, Olivier Muller, André Vuilliomenet, Stéphane Cook, Daniel Weilenmann, Christoph Kaiser,
Peiman Jamshidi, Therese Fahrni, Aris Moschovitis, Stéphane Noble, Franz R Eberli, Peter Wenaweser, Peter Jini, Stephan Windecker

Lancet. 2014 Dec 13,;384(9960):2111-22.

Durable

Polymer material -

PBMA/PVDF-HFP

Antiproliferative drug Sirolimus Everolimus
(1.4 ug/mm?) (1.0 pg/mm2)

Epaisseur du coatin 7um 8um
P g H H Pilgrim et al; ESC 2014
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TRIAL DESIGN

Patients with stable CAD or ACS undergoing PCI

1:1 Randomisation

Biodegradable polymer Durable polymer

everolimus-eluting stent
n=1,030

sirolimus-eluting stent
n=1,030

Clinical follow-up at 30 days and 12 months

PRIMARY ENDPOINT
Composite of cardiac death, target vessel myocardial infarction, and
clinically-indicated target lesion revascularization at 12 months

SECONDARY ENDPOINTS
Death, cardiac death, myocardial infarction, TLR, TVR, definite ST,
definite and probable ST, target vessel failure




ANGIOGRAPHIC CHARACTERISTICS

Target-vessel location per lesion — n (%)

—7-“
HIPIPAC

BP SES (n=1,594) DP EES (n=1,545)

Left main artery 29 (2%) 27 (2%)
Left anterior descending artery 649 (41%) 679 (44%)
Left circumflex artery 370 (23%) 341 (22%)
Right coronary artery 505 (32%) 452 (29%)
Saphenous vein graft 38 (2%) 40 (3%)
Arterial graft 3 (0.2%) 6 (0.4%)
Number of treated lesions per patient — mean * SD 1.50 £ 0.79 1.46 £0.73
Number of stents per lesion — mean * SD 1.31+0.61 1.34+0.64
Total stent length per lesion (mm) — mean * SD 25.91 + 15.40 27.45 + 16.77
Maximum stent diameter per lesion (mm) — mean £ SD 3.05+0.49 3.03+0.49
Off-label stent use per lesion — n (%) 690 (46%) 735 (50%)
Long lesion per lesion (>20 mm) — n (%) 826 (54%) 839 (57%)
X Small-vessel per lesion (<2.75 mm) — n (%) 439 (29%) 468 (32%)




SECONDARY ENDPOINTS

| TARGET LESION FAILURE

7 6.7%- DP EES
s.
5<

6.7% - BP SES
44
3

2

TARGET LESION FAILURE (%)

Rate ratio = 0,99 (95%CI 0.71-1.38), p=0.95

T T T T T T T T T T T T T

0 30 60 90 120 150 180 210 240 270 300 330 365

DAYS SINCE INDEX PROCEDURE
NUMBER AT RISK
DPEES 1056 1021 1004 1002 998 99 9% M 985 975 an 966 945

BP SES 1063 1025 1004 X 993 988 980 977 s 064 96 958 141

TARGET VESSEL MYOCARDIAL INFARCTION

= 61 Rate ratio = 0.97 (95%CI 0.58-1.60), p=0.90

3.0%- DP EES

=24

T T Y T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 365
DAYS SINCE INDEX PROCEDURE

NUMBER AT RISK
DP EES 1056 1024 1010 1009 1006 1005 1002 1001 997 990 986 982 961

BP SES 1063 100 99 99

1 CARDIAC DEATH

8
74
6
5

Rate ratio = 0,91 (95% C1 0.50-1.67), p=0.77

‘.
3 2.1% - DP EES
2-

CARDIACDEATH (%)

14 1.9% - BP SES

0-

T T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 365

DAYS SINCE INDEX PROCEDURE

NUMBER AT RISK

DP EES 1056 1043 1031 1030 1028 1027 1025 1025 1024 1018 1015 1012 99
BP SES 106 1084 1028 1 1 2 1021 1017 1016 M 1009 1006 1004 87

91 CLINICALLY-INDICATED TLR
8-
74
| Rate ratio = 1.42 (95%C1 0.85-2.37), p=0.18
54
4 3.4% - BP SES
s ~
24
14 2.4%- DP EES

CLINCALLY INDICATED TLR (%)

0-

T T T T T T T T T T U T T
0 30 60 S0 120 150 180 210 240 270 300 330 365
DAYS SINCE INDEX PROCEDURE

NUMBER AT RISK

DP EES 1056 1038 1023 1021 1018 1016 1014 1012 1007 997 993 988 %9
BP SES 1063 1038 1019 ! 1 I L 9 o 1 181 97¢ )74 3
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DEFINITE ORPROBABLE STENT THROMBOSIS (%)

STENT THROMBOSIS

DEFINITE ORPROBABLE STENT THROMBOSIS
2.8% vs 3.4%; RR 0.83, 95% Cl 0.50-1.35, p=0.45

DURABLE POLYMER EES 3.4%

,5':' 2.8%

BIODEGRADABLE POLYMER SES

DEFINITE STENT THROMBOSIS
0.9% vs 0.4%; RR 2.26 (95% Cl 0.70-7.33), p=0.16
& @ cardiac death

A A WMyocardial infarction

@® @ Target lesion revascularization

! ! ! ! ! ! I ! I I I | |

0 30 60 90 120 150 180 210 240 270 300 330 365

DAYS SINCE INDEX PROCEDURE

)
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SUBGOUP ANALYSIS OF PATIENTS WITH ST-SEGMENT E LEVATION MI

9
_ s TARGETLESION FAILURE
X
'@ 77 Rate ratio = 0.38 (95% Cl 0.16-0.91) 8.8% - DP EES
= 67 P=0.024
c 5
o
4
2 3- =3 2% - BP SE:
% 3.4% - BP SES
& 2]
14
o
1 T T T T 1 T T T T T T 1
0 30 60 S0 120 150 180 210 240 270 300 330 365
. Days since index procedure
Number at risk

DPEES196 189 185 184 183 183 183 182 181 177 177 175 172
BPSES211 207 201 199 198 198 198 198 197 196 194 194 194

s{ TARGETVESSEL MYOCARDIALINFARCTION

Rate ratio = 0.18 (95% Cl 0.02-1.57)
571  p=0.082

39 2.6% - DP EES

o [,

0_ T T T T T T T T T T T T T

0 30 60 90 120 150 180 210 240 270 300 330 365
Days since index procedure

Target vessel Ml (%)
w

0.5% - BP SES

Number at risk

DPEES196 189 187 186 185 185 185 184 183 180 180 178 175
BPSES211 207 202 201 200 200 200 200 200 199 197 197 196

s{ CARDIAC DEATH

71 Rate ratio = 0.31 (95% Cl 0.08-1.14)
61 P=0.062

Cardiac death (%)
w

—
1.5% - BP SES

T T T 1 T T T T T T 1 T T

0 30 60 90 120 150 180 210 240 270 300 330 365
Days since index procedure

Number at risk

DP EES196 191 189 188 187 187 187 187 187 184 184 183 180
BPSES211 207 203 202 201 201 201 201 201 200 198 198 197

81 CLINICALL¥INDICATED TLR

Rate ratio = 0.55 (95% Cl 0.13-2.32)
61 P=041

TLR clinically driven

2.7% - DP EES
2 r |

14 # J
oA
T T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 365
Days since index procedure

1.5% - BP SES

Number at risk

DPEES196 190 186 185 184 184 184 184 184 180 180 178 175
BPSES211 207 202 200 199 199 199 199 198 197 195 195 195



EFFET TEMPS BP DES vs DP DES: Late ST LEADERS 3:ans BF BE5 vs DP 563 ArPPAC

All comers, clopidogrel > 12 mois

A Biodegradable polymer  Durable polymer Risk ratio (95% (1) pvalve p_.__..
25— Durable polymer SES TLF 4 ans BES ses
—— Biodegradable polymer BES Not jated with stent.
Cardiac death, M1, or clinically-indicated TVR 070
204 0-4years slyear 781857 87/850 0-89 (0-65-1-20) 0-44
—_ RR 0-81 (95% C1 0-66-1-00) 1-4years 67/749 79738 0.81(059-112) on
% p=0-050 Cardiac death or MI 043
s 15 slyear 48/857 47/850 102 (0-68-153) 094
= 1-4years /779 527781 0-80(054-121) 030
.g Cardiac death 035
.g <lyear 16/857 23/850 0-69(037-131) 025
'a; 10+ 1-4years 3817 32/814 1.01(0-62-165) 096
E M 011
o <lyear 39857 28/850 B m 1:39(085-2.27) 019
5 1-4years 19779 24781 — 073(0-40-1:35) 031
) Qlnically-indicated TVR 064
Interaction ST-tem pS: p= 0,017 <lyear 371857 45/850 081(052125) 033
0 : : : . . . . : 1-4years 397776 40/760 094 (0-60-145) 077
Associated with stent thrombosis
B Cardiac death, M, or diinically-indicated TVR 0049
25 : slyear 13/857 15/850 0-86 (0-41-1-80) 068
5 1-4years 2749 w738 <« — 017 (0-04-0-78) 0-009
e year 0-4 years Cardiac death or MI 0-08
1
20 | RR0-88(95% C10-66-1.17) RR073(95%C1054-100) 0 e e ro0eaan 09
—_ ! 1-4years 779 w781 +— — 027 (0-08-095) 0.029
£ ! p=038 p=0-050 Cardiac death 014
& H o -0.39 <lyear 2857 /850 ——— Il 49700241034 050
g 157 ! 1-Ayears 08y usth «—[ ——F——1 02000141 0%
E i M 011
¥ ] <lyear 17857 11/850 100(043230) 099
5 104 H 1-4years Y779 10/781 029 (0-08-1-06) 006
g i Clinically-indicated TVR 007
K i <lyear 13/857 15/850 085(0-41-1-80) 068
[ : 1-4years 2776 10760 +— F—— 019 (0-04-0-87) 0.017
! T T T 1
! 01 02 05 1 2 46
i Risk ratio
0 é i T T T T T T _ Favours Favours
0 12 18 24 30 36 42 48 biodearadable polymer  durable polymer

—_— Months of follow-up Stefanini et al; Lancet. 2011 Dec 3;378(9807):1940-8.
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CONCLUSION

DES Maille Ultra Fine DES Polymere Biodégradable
]

v = | v
Facilité de pos ersensibilité
A Crossabilite lammation
A Trackabilite




