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Differents types de DES

71 DES a polymere permanent
71 DES a polymere résorbable

7 DES sans polymere



Pourquoi utiliser des stents actifs sans

polymeres ?
Effets déléteres documentés et potentiels de la

présence d’'un polymere permanent a long terme

Validation de la diminution des événements tardifs
sans polymere durable

Il y a des solutions technologiques fiables pour
s’affranchir de la présence du polymere pour le
largage de la drogue

Résultats cliniques favorables



Pourquoi utiliser des stents actifs sans

polymeres ?

71 Effets déléteres documentés et potentiels de la
présence d’'un polymere permanent a long terme

7



A quoi sert le polymere

Sert de réservoir pour la drogue antiproliférative

Controle la cinétique de largage : garantie de 'effet
antiprolifératif

N’a théoriguement plus aucune fonction une fois la
drogue completement libérée



Problemes lies a la presence d'un

polymere durable

71 Défauts mécaniques : cracking

.

Inflammation chronique

7

A N N NN

Défaut ou retard de cicatrisation
Réaction d’hypersensibilité
Dysfonction endothéliale
Néo-athérogénese

Resténose tardive

Thrombose de stent tardive



Pourquoi utiliser des stents actifs sans

polymeres ?

Validation de la diminution des événements tardifs
sans polymere durable



Long-term clinical outcomes of biodegradable polymer
biolimus-eluting stents versus durable polymer
sirolimus-eluting stents in patients with coronary artery
disease (LEADERS): 4 year follow-up of a randomised
non-inferiority trial

Giulio G Stefanini*, Bindu Kalesan*, Patrick W Serruys, Dik Heg, Pawel Buszman, Axel Linke, Thomas Ischinger, Volker Klauss, Franz Eberl],
William Wijns, Marie-Claude Morice, Carlo Di Mario, Roberto Corti, Diethmar Antoni, Hae Y Sohn, Pedro Eerdmans, Gerrit-Anne van Es,

Bernhard Meier, Stephan Windecker, Peter Jiini

Lancet 2011; 378:1940-48
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Number at risk Months of follow-up
Durable 850 775 738 718 702 676 656 639 614
polymer SES
Biodegradable 857 781 745 733 723 710 697 677 659
polymer BES

Biodegradable Durable Risk ratio p value
polymerBES  polymerSES  (95%Cl)
Definite stent thrombosis
Early 14/857 (2%)  14/850(2%) 0.99(0-47-2-08) 098
Late /857 (<1%)  4/850(1%) 074(017-333) 070
Verylate  3/857 (<1%) 15/850(2%) 0-20(0-06-0-67) 0.004
Overall 20857 (2%) 32/850(4%)* 0.62(035-1.08) 009
Probable stent thrombosis
Early /857 (1%) 2/850(<1%) 2-48(0-48-1278) 026
Late 2/857 (<1%)  0/850(-)  497(0-24-1034)f 0163
Verylate  3/857 (<1%)  5/850(1%) 0.59(0-14-2-45) 046
Overall 10/857 (1%) 7/850 (1%) 1-41(0-54-3-69) 049
Possible stent thrombosis
Early /857 () 0/850 (-) :
Late 7/857 (1%) 9/850(1%) 0.77(0-29-2.08) 061
Verylate 26/857 (3%)  27/850(3%) 0.95(0-55-1.62) 0-84
Overall ~ 33/857(4%) 36/850(4%) 0.90(0-56-1.45) 067
Definite or probable stent thrombosis
Early 18/857 (2%) 16/850(2%) 112 (0.57-2-19) 075
Late 5/857 (1%) 4/850(1%) 1.24(033-4.63) 075
Verylate  6/857 (1%) 20/850(2%) 0-29(0-12-073) 0-005
Overall ~ 29/857 (3%)  39/850(5%)* 0.73(0-45-1-1G) 0-20

Data are (n/N [%]). p values for interaction between relative risk (RR) and time
(0-1year and 1-4 years) are 0-017 for definite, 0-09 for probable, 0-73 for possible,
and 0-008 for definite or probable stent thrombosis. *Exdudes one secondary
definite stent thrombosis occurring after 60 days in a patient who had had an
early stent thrombosis at 3 days. fRR with continuity correction. fpvalue by
Fisher's exact test.

Table 2: Stent thrombosis

Figure1: Time-to-event curves for the primary endpoint
Cumulative incidence for 4 years (A) and for year 1 and years 1-4 separately (B). BES=biolimus-eluting stent.

RR=rate ratio. SES=sirolimus-eluting stent.




Pourquoi utiliser des stents actifs sans

polymeres ?

Il y a des solutions technologiques fiables pour
s’affranchir de la présence du polymere pour le
largage de la drogue



Stent coroflex ISAR -Yukon

Surface microporeuse, drogue sirolimus, matrice probucol




Coroflex ISAR Sirolimus Release Kinetics
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using a non-degradable polymer

B. Braun Melsungen AG



BioFreedom

C BAZ concentrations within the D Percent BA9 remaining on
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« Microstructure stent surface », drogue biolimus



Cre8 : stent a reservoir

Abluminal Reservoir Technology
CONTROLLED AND TARGETED ELUTION

Amphilimus™formulation: Sirolimus + Organic Acid
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* Cre8 implants in rabbit model
Source: Moretti, 2012



Pourquoi utiliser des stents actifs sans

polymeres ?

71 Résultats cliniques favorables



Ftudes randomisees

stents actifs sans polymeres

21 Cre8

?A Next vs Taxus
2 Demonstr8 vs BMS (OCT)

2 Coroflex ISAR — Yukon : ISAR test 5 : vs Resolute

7 Biofreedom
2 Biofreedom FIM vs Taxus
2 BiolLeaders Free vs BMS
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FOCUS ISSUE: TRANSCATHETER CARDIOVASCULAR THERAPEUTICS

A Multicenter Randomized Trial Comparing
Amphilimus- With Paclitaxel-Eluting Stents in
De Novo Native Coronary Artery Lesions
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Evénements cardiaques
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Redilatation de la lésion
cible (TLR)
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ISAR test g

(n= 3986)

Number of screened patients

Excluded patients (n = 984):
298 left main intervention
227 bypass graft intervention

v

\ 4

68 cardiogenic shock
123 carcinoma with life expectancy <1yr
268 refused to participate

(n = 3002)

Randomized patients

/\

Sirolimus- and probucol-
eluting stent (n = 2002)

Zotarolimus-eluting stent
(n=1000)

A4

12-month clinical follow-up
(n=1959, 98%)

12-month clinical follow-up
(n =986, 99%)

Steffen Massberg et al. Circulation. 2011;124:624-63:



ISAR test 5 : resultats

A Primary composite end point (%)
50 = & B
—— Sirolimus- and probucol-eluting stent
— Zotarolimus-eluting stent
40
30+
P=0.74
HR 0.97 [95% CI, 0.78-1.19]
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Months after randomization
Patients at risk:
Sirolimus- and
probucol-eluting stent 2002 1922 1895 1852 1718 1686 1669
Zotarolimus-eluting stent 1000 939 931 905 858 841 826

Steffen Massberg et al. Circulation. 2011;124:624-632



ISAR test 5 : resultats

B Target lesion revascularization (%)
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Steffen Massberg et al. Circulation. 2011;124:624-632



ISAR test 5 : resultats

Definite or probable stent thrombosis (%)

5_
— Sirolimus- and probucol-eluting stent
— Zotarolimus-eluting stent
4
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Patients at risk:
Sirolimus- and
probucol-eluting stent 2002

Zotarolimus-eluting stent 1000

Months after randomization

1960 1944 1930 1901 1886 1871
964 960 953 950 940 929

Steffen Massberg et al. Circulation. 2011;124:624-632



Cardiac death, target-vessel M|,

target lesion revascularization, %
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Etude BioFreedom FIM

Patients with single de novo target lesion in native coronary vessels

COHORT 1
(Enrcliment: Sep/08 - Jan/09)

n=182

COHORT 2
(Enroliment: Jan/08 - Jun/09)

n=7s

Randomization (1:1:1)

4 ‘ 4 ‘ Y
BFD BFD.LD PES
n=28 n=26 n=24

B v -

4-month angiographic FU (92%)

Y

n=107

Randomizz;ﬁon (1:1:1)

v - Y : \ 4
BFD BFD-LD PES
n=36 | n=35 n=36

Y 4 v

12-month angiographic FU (92%)

12-month chinical FU available in 98.9% (180/132)

€0.month clinical FU available in 96.2% (175/182)



In-stent late lumen loss (mm)
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Biofreedom FIM : resultats

Cohorte 1

P<0.0001
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Biofreedom FIM : resultats

101 —— BFD (n=60)
osl — BFD-LD (n=62)
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BFD 60 58 57 55 55 53 51 51 51 48 37
BFD-LD 62 57 54 53 52 49 49 49 46 44 37

PES 60 58 57 57 54 54 54 53 51 50 44



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Polymer-free Drug-Coated Coronary Stents
in Patients at High Bleeding Risk

Philip Urban, M.D., lan T. Meredith, M.B., B.S., Ph.D.,
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Didier Carrié, M.D., Ph.D., Christoph Naber, M.D., Ph.D.,
Janusz Lipiecki, M.D., Ph.D., Gert Richardt, M.D., Andres Iniguez, M.D., Ph.D.,
Philippe Brunel, M.D., Mariano Valdes-Chavarri, M.D., Ph.D.,

Philippe Garot, M.D., Suneel Talwar, M.B., B.S., M.D., Jacques Berland, M.D.,
Mohamed Abdellaoui, M.D., Franz Eberli, M.D., Keith Oldroyd, M.B., Ch.B., M.D.,
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NEJM 2015: 373: 2038-47.



Leaders free

Clopidogrel-aspirine 1 mois

2466 Patients underwent randomization

Y

1239 Were assigned to drug-coated stent

Y

18 Did not undergo PCl  [=——

1227 Were assigned to bare-metal stent

1221 Were included in the modified
intention-to-treat analysis
7 Received bare-metal stent
2 Received bare-metal stent and
drug-coated stent
17 Received a nonstudy stent

—| 16 Did not undergo PCI

Y

1211 Were included in the modified
intention-to-treat analysis
2 Received drug-coated stent
14 Received a nonstudy stent

12-mo visit

follow-up

13 (1.1%) Withdrew before

12 (1.09) Were lost to

\

1196 (98.0%) Completed 12-mo visit
or died

12-mo visit

follow-up

10 (0.8%) Withdrew before

12 (1.0%) Were lost to

Y

1189 (98.2%) Completed 12-mo visit
or died




| eaders free : resultats

A Primary Safety End Point

el 154 P<0.001 for noninferiority
P-0.005 for superiority Bare-metal stent
—_—— 12-
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No. at Risk
Drug-coated stent 1221 1146 1105 1081 1045

DC, IDM, TS Bare-metal stent 1211 1115 1066 1037 1000



| eaders free : resultats

B Primary Efficacy End Point

100+ 15+
P<0.001
_ 12-
R 80 Bare-metal stent
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No. at Risk
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Clinically driven TLR Bare.metal stent 1211 1131 1072 1034 034



| eaders free : resultats

End Point

Stent thrombosisi
Definite or probable
Definite
Probable
Possible
Acute
Subacute
Early: acute + subacute

Late

Drug-Coated
Stent
(N=1221)

Bare-Metal
Stent
(N=1211)

no. of events (% of patients)

24 (2.0)
16 (1.3)
8 (0.7)
25 (2.2)
5 (0.4)
7 (0.6)
12 (1.0)
13 (1.1)

26 (2.2)
17 (1.4)
9 (0.8)
27 (2.3)
5 (0.4)
10 (0.8)
15 (1.2)
11 (1.0)

Hazard Ratio
(95% Cl)

0.91 (0.53-1.59)
0.93 (0.47-1.84)
0.88 (0.34-2.28)
0.91 (0.53-1.57)
0.99 (0.29-3.43)
0.69 (0.26-1.82)
0.79 (0.37-1.70)
1.17 (0.52-2.61)

P Value

0.75
0.34
0.80
0.74
0.99
0.45
0.55
0.70




Conclusion : pourquoi je ne laisse que le

necessaire

Les stents actifs sans polymere :

Permettent d’obtenir des résultats cliniques
équivalents aux stents actifs a polymere permanent

Ont I'avantage théorique de s’affranchir sur le long
terme des problemes potentiels liés a la présence
de polymere permanent

Ouvrent la voie a une réduction importante de la
durée de bithérapie antiagrégante



