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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

Sources: 1: GG Stefanini, M Taniwaki, S Windecker, Coronary stents: novel development, Heart 2013; 2: IT Meredith, Scientific symposium, TCT 2013
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ISAR-TEST 4: Late Lumen Loss to 2 Years

Byrne et al. JACC 2011

EES 0.14±.41
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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)*

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

• PBMA degrades to the
monomer methacrylic
acid which has proven
cellular toxic effects#

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
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Histopathology and Morphometry
@180 days (Porcine Model)
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Koppara et al, Thromb Haemost 2012

Reuced inflammatory reaction with
permanent polymers in porcine model
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Tada et al. Int J Cardiovasc Imaging 2014

ISAR-TEST 6 OCT

Strut Coverage

Nobori BES vs. Xience EES

OCT at 6-8 m; n = 39
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ISAR-TEST 6 OCT: 
Peri-stent Low Intensity Area (PLIA)
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Improved Vasomotor Function with BP DES

Hamilos et al. Circ Cardiovasc Interv 2008
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Windecker et al., Lancet 2008

1707 pts

BioMatrix
(BP Biolimus)

Cypher
(PP Sirolimus)

Months

9.2%

10.5%

Cardiac death, MI, Reintervention

LEADERS



Cardiac death or TV-related MI or TLR -

13.8 14.4

0

5

10

15

20

BP-DES PP-DES

% Δ = - 0.6%

2- 1 0 1-2 3 4

- 0.6% (upper 95% CI = 1.8%)

Pre-specified margin 3%

Pnoninferiority BP-DES vs. PP-DES =0.005

Δ MACE (%)

MACE

ISAR-TEST 4: Primary Endpoint at 1 Year
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Smits et al., Lancet 2013; Natsuaki et al., JACC 2013

COMPARE II and NEXT
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Survival free of cardiac death, MI related to target vessel or TLR (%)
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Definite or probable stent thrombosis (%)
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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
(n= 2358)

Durable polymer stent
(n= 1704)

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

ACC Featured Clinical Study 2012

Sirolimus-eluting stent
(Yukon Choice PC)

(n= 1501)

Biolimus-eluting stent
(Biomatrix Flex)

(n= 857)

Sirolimus-eluting stent 
(Cypher)
(n= 1704)

Stefanini, Byrne et al. Eur Heart J 2012
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Years after randomization
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Definite Stent Thrombosis
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Years after randomization
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Years after randomization
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Target Lesion Revascularization



Limitations of data

…cause for concern?



Bioabsorbable Polymer vs. Durable Polymer DES

Palmerini et al. JACC 2014



Network Meta-Analysis…

Fun to 

look at…



Network Meta-Analysis…

…but 
interpret 

with 

caution!

Fun to 

look at…



Bioabsorbable Polymer vs. Durable Polymer DES

COMPARE II

NEXT

ISAR-TEST 4

Stent Thrombosis: Trials with direct comparison vs. EES

Byrne EHJ 2009, Smits Lancet 2013, Natsuaki JAMA 2014



Bioabsorbable Polymer vs. Durable Polymer DES

Palmerini et al. JACC 2014



Limitations of data

…not all BP-DES are equal



DES

BMS

POOLED EFFECT OF DRUG/POLYMER POOLED EFFECT OF STRUT THICKNESS

STRUT CROSS-SECTIONS

Kolandaivelu et al Circulation 2011

Stent Design & Thrombogenicity



Overview of current stent designs

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

Sources: 1: GG Stefanini, M Taniwaki, S Windecker, Coronary stents: novel development, Heart 2013; 2: IT Meredith, Scientific symposium, TCT 2013
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ISAR-TEST 4: Final 5-Year Data

Study Design

Randomized patients
(n= 2603)

Biodegradable polymer stent
Yukon Choice PC

(n= 1299)

Permanent polymer stent    
(n= 1304)

Sirolimus-eluting stent
Cypher 
(n= 652)

Everolimus-eluting stent
Xience 

(n= 652)

Kufner et al. EuroIntervention in press



Kufner et al. EuroIntervention in press

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

Target lesion revascularization
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ISAR-TEST 4: Final 5-Year Data
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ISAR-TEST 4: Final 5-Year Data

Definite/probable stent thrombosis
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Perspective

…outcomes beyond 5-years 

remain unclear but all other 

things being equal I would prefer 

a stent without polymer!
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