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Concept

Why Biodegradable (BP)-DES ?



DES polymer considerations

Polymer:
Matrix to modulate drug release into vessel wall

No function after drug release is complete
Have potential to be damaged

Safety e Late / very late stent thrombosis

issues e Potentially require long-term DAPT /

e Chronic inflammation with
neoatherosclerosis

Efficacy



Polymer as a factor of late stent failure ?

et ST 5SS \Very late SES-thrombosis

SES 2.75/23mm
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Late malapposition

Inflammatory reaction

Benefit of BP-DES ?

Cook S et al. Circulation 2009



Concept

Why BP-DES ?

Absence of polymer could improve long term
efficacy and safety of DES



Biodegradable Polymer DES
Better than other DES ?
Shorter DAPT possible ?



Stent thrombosis and BP-DES ?
« Direct evidence » ?

RCT between two DES

Stent thrombosis as Primary endpoint
Same strut thickness and drug
Permanent vs Biodegradable polymer
Lower rate of stent thrombosis if BP-DES

NO
Any indirect arguments ?



BP-DES: Less Stent thrombosis ?

All BP-DES are not the Same !

Permanent polymer DES

Biodegradable polymer DES

Endeavor

Cypher

Platform material

Strut thickness (um)
Polymer type

Polymer material
Coating distribution
Polymer thickness (um)
Additional coating

Drug released

1st GEN.

Xience
Promus

Resolute

2nd GEN.

BioMatrix
Nobori

1st GEN.

Yukon PC Synergy

Orsiro  yltimaster

Biodegradable Biodegradable
PDLLA PLLA

Circumferential

7

Silicon carbide

2nd GEN.

Stefanini, Taniwaki, Windecker. Heart 2013, ahead of print



« First generation » Head-to-Head BP-DES

LEADERS (n =1707)
BP-BES (Biomatrix) vs SES :Non inferiority
Windecker et al, Lancet 2008
ISAR TEST 4 (n=2609)
BP-DES vs EES or SES: Non inferiority
Byrne et al, EHJ 2009

SORT OUT V (n=1229)
BP-BES (Nobori) vs SES (Cypher): Non inferiority

Christiansen et al, Lancet 2013

SORT OUT VI (n=2999)
BP-DES (Biomatrix) vs ZES (Resolute): Non inferiority
Raungaard et al, TCT 2013



BP-DES and stent thrombosis

Definitive stent thrombosis / Pooled analysis ISAR TEST and LEADERS

Cumulative Incidende (%)

BP-DES vs. PP-DES Definite Stent Thrombosis

5 -
HR 0.22 (95% Cl 0.08, 0.61)
4- p=0.004
3 —
HR 0.80
(95% Cl 0.47, 1.38)
2 p=0.43
‘ Cypher 1.3%
1 ;’_,_'_/_fr
0 Yukon Choice PC/Biomatrix 0.2%
x T T \ T [ 1 T
0 1 2 3 4

Years after randomization

Stefanini G et al. Eur Heart J 2012



« New generation » BP-DES

STENT Synergy | Ultimaster | __Orsio__

Company
Strut
Drug
Drug release
Polymer Release
Polymer

Study

Boston Scientific Terumo Biotronik
74 pum 80 um 60 um
Everolimus Sirolimus Sirolimus
3 months 3 months 3 months
3-4 months 3-4 months 12-18 months
Abluminal Abluminal Circumferencial
EVOLVE Il CENTURY Il BIOSCIENCE




« New generation » Head-to-Head BP-DES

Evidence versus permanent polymer DES

EVOLVE Il (n=1684)

Synergy BP-EES vs EES: Non inferiority
Kereiakes et al, JACC 2014

CENTURY Il (n = 1123)

Ultimaster BP-SES vs EES :Non inferiority
Saito et al, EHJ 2014

BIOSCIENCE (n=2119)

Orsiro BP-SES vs EES: Non inferiority
Pilgrim et al, Lancet 2014



BP-DES: Specific interest in STEMI ?

LEADERS STEMI (n=275)
BP-DES (BES) vs SES : Potential benefit of BP-DES

Windecker et al, Lancet 2008

BIOSCIENCE STEMI(n=407)
Orsiro (SES) vs EES : Potential benefit of BP-DES

Pilgrim et al, Lancet 2014

Subgroup, Secondary endpoint, non-inferiority study



Shorter DAPT with BP-DES: Evidence ?

I ) O

No difference

DES LATE, nemz0  IPEEW, 12 Mo = >12Mo
EXCELLENT, sacc 2012 1443 6 Mo =12Mo No Difference

PRODIGY, circuaton  JALE 6 Mo = 24 Mo _
2012

RESET, iacc 2012 3 Mo =12 Mo No difference
OPTIMIZE, s s _
WL AR 1250 | 25% | daMo=>laMo |l
SECURITY, iacc 2014 No difference
CLELQWEPINN 2005 | 40% | 6Mo=laMo il
ITALIC, sacc 2014 No difference

Few BP-DES, No specific data



EVOLVE Il study

SYNERGY stent
Thin strut

Biodegradable polymer .
Abluminal polymer

3 Mo release for drug-polymer

SYNERGY stent study: EVOLVE Il

Short DAPT: really ?

Concept 98% DAPT at 6 months
3 Mo release = Short DAPT 90% at 12 months

Marketing
« PCl with short DAPT »

0.4% stent thrombosis with new DES ...but with long term DAPT

Ongoing studies with BP-DES and 1 month DAPT !

Kereiakes et al, AHA 2014



What to expect from BP-DES ?

Permanent polymer associated with late stent failure?
BP-DES could improve long-term stent results
No head-to-head evidence against other DES

Demonstration of possible shorter DAPT could be key



Conclusion

« Qu’attendre des DES a polymere biorésorbable ? »

Superiority will probably never been demonstrated

Non inferiority + Studies with short DAPT + Concept

- BP-DES becoming the new ’gold standard’ ?



Changing practice: Evidence vs Concept

Medical community adopts new technology when:

Superiority compared to gold standard (EBM)

OR

Non inferiority and ...
- Answer to a clinical need
- Modifications with underlying meaningful concept
- Solution for prior technology limitations



Changing practice: Evidence vs Concept

Metalic stent Late Stent failure? BVS

RCT showing lower rate of late ST with BVS ?

Permanent

Late Stent failure? BP-DES
polymer DES

RCT showing lower rate of late ST with PF/BP DES ?



Evolution of ‘Stent’ Technology

Bare Metal Stent

Permanent Polymer First generation DES

{

Permanent Polymer 2"d generation DES

Biodegradable/Polymer free Fully Resorbable Scaffold
Ultrathin strut DES

‘ ‘BMS after 3 months vs No more stent after 3 years’ ?? ‘




Thank You




