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Delayed Arterial Healing After G1 DES

Byrne, Joner, Kastrati Minerva Cardiol 2009



Durable Polymer Associated Inflammation
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Inflammatory response to durable polymer
coatings plays a central role in DAH




Overview of current stent designs

Strut and coating thickness in perspective

New Generation

Durable Polvmer Bioabsorbable Bioabsorbable
y Polymer Coated Stent Scaffold
Coated Stent
Abbott/Boston Medtronic BIOSENSORS Terumo Translumina Boston BIOTRONIK Abbott
Xience/Promus Resolute BioMatrix Ultimaster Yukon Choice PC Synergy Orsiro Absorb
CoCr/PtCr-EES CoNi-ZES 316L-BES CoCr-SES 316L-SES PtCr-EES CoCr-SES PLLA-EES

e —

H

Strut thickness

—

81 pm 91 pm 120 pm 80 pm 87 pm 74 pm 60 pm 150 pm
Polymer coating
Circumferential Circumferential Abluminal Abluminal Abluminal Abluminal Circumferential Circumferential
7-8 um/side 6 um/side 10 ym 15 pym 5pum 4 um 4-7 pm/side 3 um/side

Sources: 1: GG Stefanini, M Taniwaki, S Windecker, Coronary stents: novel development, Heart 2013; 2: IT Meredith, Scientific symposium, TCT 2013




ISAR-TEST 4: Late Lumen Loss to 2 Years

n=805 lesions

0.5
T With paired angiogaphic FU
04 - P=0.59
SES 0.31+.58

SES A 0.14 mm

0.3 - P=0.15
SES 0.17+.33
0.2 - EES 0.29+.51
01 - EES A 0.15 mm
EES 0.14+ .41
0

Post-PCI 6-8-month Data are mean = SEM 2-year
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Neoatherosclrosis within the EES

Signal-nich lesion

with attenuation

49M, EES stology e i
within the PES T AR
in mid LAD

Foamy macrophage
accumulation
(neoatherosclerosis)

+ Stent strut
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Polymer Coatings and Arterial Healing

- Most clinically effective durable polymer DES
coatings contain methacrylate polymer e.g. PBMA
(Cypher SES, Xience EES, Resolute ZES)*

EFFECT OF METHACRYLATE-COATED

{u CI:H3 H4C @) STENTS ON CELL APOPTOSIS
Hz"_C =

| ‘ }—4

C -
D’ \D ’ HEC OH : - -

CH, Rt
 PBMA degrades to the . - -

monomer methacrylic
acid which has proven
cellular toxic effects”

*Cypher, Xience, Resolute Product information; # Curcio et al. Circulation Journal 2011


http://de.wikipedia.org/w/index.php?title=Datei:2-Methylpropenoic_acid.svg&filetimestamp=20070918182919
http://de.wikipedia.org/w/index.php?title=Datei:2-Methylpropenoic_acid.svg&filetimestamp=20070918182919

Bioabsorbable polymer DES

Proof-of-concept chain of investigation

i Human RCTs RCTs
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PLLA SES

Cypher™

Reuced inflammatory reaction with
permanent polymers in porcine model

180 days

— - Histopathology and Morphometry
@180 days (Porcine Model)
1.2 1.1
0.8 -
0.4 -
0 - .

inflammation score intimal thickness
(mm)

Koppara et al, Thromb Haemost 2012



Bioabsorbable polymer DES

Proof-of-concept chain of investigation

i Human RCTs RCTs
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ISAR-TEST 6 OCT

BP-BES

PP-EES

Nobori BES vs. Xience EES
OCT at6-8 m; n =39
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Tada et al. Int J Cardiovasc Imaging 2014
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ISAR-TEST 6 OCT:
Peri-stent Low Intensity Area (PLIA)

wor g BP-DES

son| Jill PP-DES
P>0.99

600" | |

203 41.28 36.41

200"
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Tada et al. Int J Cardiovasc Imaging 2014 2



Improved Vasomotor Function with BP DES

Proximal Segment Distal Segment
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Hamilos et al. Circ Cardiovasc Interv 2008



Bioabsorbable polymer DES

Proof-of-concept chain of investigation

i Human RCTs RCTs
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LEADERS

Cypher

BioMatrix

(PP Sirolimus)

(BP Biolimus)

Cardiac death, MI, Reintervention

157 p=039

— BES

—=-36 10.5%
10 o

Cumulative incidence (%)

[
o 1 2 3 4 5 6 7 8 9

Months
Windecker et al., Lancet 2008




ISAR-TEST 4: Primary Endpoint at 1 Year
Cardiac death or TV-related Ml or TLR -

MACE P noninferiority BP-DES vs. PP-DES = 0.005

20 -

% =-0.6% Pre-specified marglln 3%
15 - 13.8 L

. - 0.6%

BP-DES PP-DES 2 -1

A MACE (%)

Byrne et al. Eur Heart J 2009
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COMPARE Il and NEXT
I

Nobori Xience

(BP Biolimus) (PP Everolimus)

Reintervention (TLR)
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Smits et al., Lancet 2013; Natsuaki et al., JACC 2013



ISAR-TEST 4: Primary Endpoint at 1 Year

Survival free of cardiac death, Ml related to target vessel or TLR (%)

1007 Biodegradable Polymer DE$6.2%
80- Permanent Polymer DES 85.6%
60

RR 0.96 [95% CI, 0.78-1.17], P=0.66 vs. PP-DES
40- RR 1.01 [95% Cl, 0.78-1.31], P=0.94 vs. Xience
RR 0.90 [95% CI, 0.71-1.16], P=0.43 vs. Cypher
20
0_

o 1 2 3 4 5 6 7 8 9 10 11 12
Months after randomization

Byrne et al. Eur Heart J 2009



ISAR-TEST 4: Stent thrombosis at 1 Year

Definite or probable stent thrombosis (%)

5 —
4 RR 0.68 [95% ClI, 0.34-1.38], P=0.29
3 —
27 Permanent Polymer DES  1.5%
1 — [}
Biodegradable Polymer DES 1.0%
0 —
| | | | | | | | | | | | |
o 1 2 3 4 5 6 7 8 9 10 11 12
Patients at risk Months after randomization
BP-DES 1299 1256 1243 1236 1221 1213 1199

PP-DES 1304 1254 1240 1225 1204 1193 1189



Bioabsorbable polymer DES

Proof-of-concept chain of investigation

i Human RCTs RCTs
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¢h ACC Featured Clinical Study 2012 nm

Technische Universitat Miinchen

Randomized patients treated with biodegradable polymer
DES or durable polymer sirolimus-eluting stent in
ISAR-TEST 3, ISAR-TEST 4, LEADERS
(n=4062)

Biodegradable polymer stent Durable polymer stent
(n= 2358) GERWAZY

Sirolimus-eluting stent Biolimus-eluting stent Sirolimus-eluting stent
(Yukon Choice PC) (Biomatrix Flex) (Cypher)
(n= 857) (n=1704)

A 4

4-year clinical follow-up 4-year clinical follow-up 4-year clinical follow-up

Stefanini, Byrne et al. Eur Heart J 2012



¢p Definite Stent Thrombosis 5

5 _|
o 4- HR 0.56 (95% CI 0.35, 0.90)
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Stefanini & Byrne et al, Years after randomization

Eur Heart J 2012




Definite Stent Thrombosis  gm

5 _|
HR 0.22 (95% CI 0.08, 0.61)
;\o* 4 - p=0.004
o
S
O 3
= HR 0.80
= (95% Cl 0.47, 1.38)
O o2-
f_g Durable Polymer SES 1.3%
51
O
0 — ~Biodegradable Polymer DES 0.2%
| [ | [ | | [
0 2 3 4

Stefanini & Byrne et al,
Eur Heart J 2012

Years after randomization
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Technische Universitat Miinchen
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0_

HR 0.82 (95% CI 0.68, 0.98)
p=0.029

Cypher 13.7%

Yukon Choice PC/Biomatrix 12.0%

0 1 2

Stefanini & Byrne et al, Years after randomization
Eur Heart J 2012




Limitations of data

...cause for concern?
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Bioabsorbable Polymer vs. Durable Polymer DES
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Network Meta-Analysis...

Fun to
look at...

QL2014



Network Meta-Analysis...

Fun to
look at...

...but
interpret
with
caution!

QL2014



Bioabsorbable Polymer vs. Durable Polymer DES

Stent Thrombosis: Trials with direct comparison vs. EES
ISAR-TEST 4

Definite or probable stent thrombosis (34)

RR .68 [B&% CL 0.34-1.38], P=0.29

B E T S S T T

7 2 3 4 B B r & 8 W n 12
Maonths after randormization

O tCt 2014 Byrne EH.J 2009, Smits Lancet 2013, Natsuaki JAMA 2014 () CREF #5550



Bioabsorbable Polymer vs. Durable Polymer DES
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Limitations of data

...not all BP-DES are equal
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1) Stent Design & Thrombogenicity

TUTl  Kolandaivelu et al Circulation 2011
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Overview of current stent designs

Strut and coating thickness in perspective

New Generation

Durable Polvmer Bioabsorbable Bioabsorbable
y Polymer Coated Stent Scaffold
Coated Stent
Abbott/Boston Medtronic BIOSENSORS Terumo Translumina Boston BIOTRONIK Abbott
Xience/Promus Resolute BioMatrix Ultimaster Yukon Choice PC Synergy Orsiro Absorb
CoCr/PtCr-EES CoNi-ZES 316L-BES CoCr-SES 316L-SES PtCr-EES CoCr-SES PLLA-EES

e —

H

Strut thickness

—

81 pm 91 pm 120 pm 80 pm 87 pm 74 pm 60 pm 150 pm
Polymer coating
Circumferential Circumferential Abluminal Abluminal Abluminal Abluminal Circumferential Circumferential
7-8 um/side 6 um/side 10 ym 15 pym 5pum 4 um 4-7 pm/side 3 um/side

Sources: 1: GG Stefanini, M Taniwaki, S Windecker, Coronary stents: novel development, Heart 2013; 2: IT Meredith, Scientific symposium, TCT 2013




Overview of current stent designs

Strut and coating thickness in perspective

New Generation
Durable Polymer
Coated Stent

Bioabsorbable
Polymer Coated Stent

Bioabsorbable
Scaffold

Abbott/Boston Medtronic
Xience/Promus Resolute
CoCr/PtCr-EES CoNi-ZES

Terumo Translumina Boston

Ultimaster Yukon Choice PC Synergy
CoCr-SES 316L-SES PtCr-EES

Strut thickness

BIOTRONIK

Orsiro
CoCr-SES

81 pm 91 pm 80 pm 87 pm 74 pm 60 pm
Polymer coating
Circumferential Circumferential Abluminal Abluminal Abluminal Circumferential
7-8 um/side 6 um/side 15 pym 5pum 4 um 4-7 pm/side

Sources: 1: GG Stefanini, M Taniwaki, S Windecker, Coronary stents: novel development, Heart 2013; 2: IT Meredith, Scientific symposium, TCT 2013




ISAR-TEST 4: Final 5-Year Data
Study Design

Randomized patients

(n= 2603)
Biodegradable polymer stent Permanent polymer stent
Yukon Choice PC (GERE{))
(n=1299)
Sirolimus-eluting stent Everolimus-eluting stent
Cypher Xience
(n=652) (n=652)

Kufner et al. Eurolntervention in press



ISAR-TEST 4: Final 5-Year Data
Cardiac death/target vessel MI/TLR

50-
40-

HR 1.04 [95% Cl, 0.84-1.29], P=0.71
30

20 -

10-

0 1 2 3 4 Vears °

Kufner et al. Eurolntervention in press



ISAR-TEST 4: Final 5-Year Data

Target lesion revascularization

90
40
HR 1.11 [95% ClI, 0.85-1.45], P=0.46

30 -

20+

10-

0 1 2 K 4 VYears °

Kufner et al. Eurolntervention in press



ISAR-TEST 4: Final 5-Year Data

Cardiac death/target vessel Mi

20+

15- HR 0.99 [95% CI, 0.72-1.37], P=0.97

10+

0 1 2 K 4 Years °

Kufner et al. Eurolntervention in press



ISAR-TEST 4: Final 5-Year Data

Definite/probable stent thrombosis

4 | HR 0.83 [95% ClI, 0.37-1.91], P=0.67

0 1 2 3 4 Years 5

Kufner et al. Eurolntervention in press



Perspective

...outcomes beyond S-years
remain unclear but all other
things being equal | would prefer
a stent without polymer!
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