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Agenda

1. DES registry from Munich
– Serial angiographic FU at 6-8 months and 2 years
– Clinical FU to 2 years

2. Two-year angiographic and clinical follow-up of      
ISAR-TEST-3 
– BP DES vs Cypher vs PF DES
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Delayed Arterial Healing
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Byrne, Joner, Kastrati Minerva Cardioangiol 2009
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Consequences of DAH

Excess of adverse events late (>12 months) 
after implantation in comparison with BMS

Delayed Loss of 
Antirestenotic EfficacyLate Stent Thrombosis

Inflammatory Response to Durable
Polymer Plays a Central Role
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Delayed Late Loss in BMS
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1.
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1. Permanent polymer sirolimus-eluting stent 
(Cypher)

2. Polymer-free sirolimus-eluting stent             
(PF SES)

3. Permanent polymer paclitaxel-eluting stent 
(Taxus)

Study Design
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10 µm

Stent Platform:
Thin-strut (87µm) microporous 316L 

Stainless Steel

Active Drug: 
Sirolimus

Coating:
1. PF DES: No polymer; 480µg/cm2 

sirolimus
2. BP DES: Biodegradable polymer + 

shellac resin; 180µg/cm2 sirolimus
3. Dual DES: No polymer; Probucol 

120µg/cm2 + sirolimus 120µg/cm2

Developed in the setting of the ISAR-Project supported by the Bayerische Forschungsstiftung 

ISAR Stent Types

100 µm

Wessely ATVB 2005; Hausleiter EHJ 2005; Mehilli Circulation 2006; Mehilli EHJ 2008;                  
Steigerwald Biomaterials 2009; Byrne EHJ 2009; Byrne EHJ 2009
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6-8-month re-angiography 

n = 2030

TLR-free at 6-8-month    
re-angiography

n = 1771

2-year re-angiography 
data available

n = 1331

TLR at 6-8-month                
re-angiography

n = 259

2-year re-angiography 
data not available

n = 440

Index PCI patients

n = 2588
Did not attend for 6-8 
month re-angiography

n = 558
Died 71; Declined 487

Lesions: n=1580

Study Design
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Baseline Characteristics

PF SES
ISAR

(n=565)

Cypher
PP SES
(n=1036)

Taxus
PP PES
(n=740)

Vessel size, mm 2.70±.51 2.71±.512.70±.49

Lesion length, mm 14.1±7.8 13.4±7.713.6±6.5

Diabetes mellitus 29.6% 28.1%27.5%
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Post-PCI 6-8-month

Late Luminal Loss
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Byrne et al. JACC Interv 2009

n=1580
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Late Lumen Loss

PF SES
(n=565)

Cypher
(n=1036)

Taxus
(n=740)

Early, mm
6-8 months

0.16±.37* 0.34±.440.35±.46

Delayed, mm
6-8 months →

 
2 years

0.17±0.50 0.13±.500.01±.42†

* p<.001 in favour Cypher; † p<.001 in favour PF SES
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Clinical Restenosis

TaxusCypher PF DES
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Newer DES Platforms

Endeavor; Resolute

Xience-V

Biodegradable Polymer DES

Bioabsorbable Stent DES

Byrne, Joner, Kastrati Minerva Cardioangiol 2009

G2

Next 
Gen



Technische Universität München

Byrne et al. Heart 2009

2.
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1. Biodegradable polymer rapamycin-eluting stent 
(BP DES)

2. Permanent polymer sirolimus-eluting stent 
(Cypher)

3. polymer-free rapamycin-eluting stent 
(PF DES)

ISAR-TEST-3 Study Design
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605 pts randomized

Cypher

202 pts

202 pts with
2-year clinical FU

PF DES

201 pts

201 pts with
2-year clinical FU

BP DES

202 pts

202 pts with
2-year clinical FU

165 pts with
6-8-mo. angiogram

161 pts with
6-8-mo. angiogram

166 pts with
6-8-mo. angiogram

92 pts with
6-8-mo. & 2-year 

angiogram

104 pts with
6-8-mo. & 2-year 

angiogram

106 pts with
6-8-mo. & 2-year 

angiogram

Study Flow Chart
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Cypher
(n=202)

BP SES
(n=202)

PF SES
(n=201)

Vessel size, mm 2.74±.51 2.74±.452.75±.51

Lesion length, mm 13.9±7.2 14.3±7.014.6±5.1

Diabetes mellitus 29% 27%26%

Baseline Characteristics
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Post-PCI 6-8-month
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ISAR-TEST-3: Late Luminal Loss to 2 Yrs

Byrne et al. Heart 2009

p<0.001

n=302
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Late lumen loss

Cypher
(n=127)

BP SES
(n=126)

PF SES
(n=100)

Early, mm
6-8 months

0.10±.29 0.30±.31*0.14±.32

Delayed, mm
6-8 months →

 
2 years

0.17±.42 -0.01±.36*0.16±.41

* p<.001 for PF DES vs. Cypher and vs. BP DES
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Clinical Restenosis

PF DESBP DES Cypher
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Limitations

• Comparative analysis of delayed late loss (“late luminal 
creep”) is limited by the exclusion of patients who 
undergo TLR at 6-8 months
– time zero is considered reset
– inextricably related to efficacy of the study devices

• Any comparison of delayed late loss should be made in 
association with overall 2-year TLR data

• Interpretation of differences in “late luminal creep” 
should be considered hypothesis generating

Byrne Heart 2010 (Correspondence) in press
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Conclusions from ISAR experience

• DES therapy is associated with delayed late loss or 
“late luminal creep” between 6-8 months and 2 years

• This delayed late loss has been observed with…
– Permanent polymer DES (Cypher and Taxus)
– Biodegradable polymer DES

• …but not with polymer-free DES

• Data on delayed late loss with the Endeavor and 
Xience-V stents will be available later this year
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Conclusions
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Delayed Loss of AR Efficacy

SIRIUS
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1. Permanent polymer sirolimus-eluting stent 
(Cypher)

2. Polymer-free sirolimus- and probucol-eluting 
stent (Dual-DES)

3. Permanent polymer zotarolimus-eluting stent 
(Endeavor)

ISAR-TEST-2 Two-year FU

Late Breaking Clinical Trial ACC/i2 2010
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Thank You

Robert A. Byrne, Deutsches Herzzentrum, Munich

byrne@dhm.mhn.de

Acknowledgement: ESC Research Fellowship in Atherothrombosis
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Biodegradable Polymers
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Arterial Response to BP

Udipi, Byrne, Joner Confluence 2009
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