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What is the Problem with G1 DES?

• An excess of adverse events late (>12 
months) after implantation in comparison with 
BMS

Late Stent Thrombosis

Delayed Loss of Antirestenotic Efficacy



Technische Universität München

WCC Barcelona September 2006

Death, MI and Late Stent Thrombosis

Camenzind, ESC 2006
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Years After Randomization

HR: 0.94 (0.59, 1.50)

Bare metal stent
Cypher

Kastrati et al, NEJM 2007

SES and Stent Thrombosis to 5y

N = 14 trials

4958 patients
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Is our Understanding of 
DES-Restenosis Changing?
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*

Delayed Arterial Healing

Incomplete 
Endothelialisation

Late Fibrin 
Deposition

Chronic
Inflammation

Platelet Activation

Byrne, Joner, Kastrati Minerva Cardioangiol 2009
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Chronic Inflamation in DES

Cypher

Taxus

Wilson Circulation 2009

Circumferential 
Granulomas

Cypher 39%

Taxus 5%

Control 0%
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Limitations of Delayed Arterial Healing Data

• The bulk of our data comes from just 2 sources:
1. Human autopsy studies – case selection

2. Preclinical models (rabbit illiac; porcine coronary)

- Most data from healthy animals

- Problems with translation

• Data on prevalence of DAH in patients who remain well after 
intervention is limited

The adoption of OCT technology will remedy this
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SES at 6-month follow-up by IVUS and 
OCT

Matsumoto, D. et al. Eur Heart J 2007 28:961-967
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SES at 6-month follow-up by IVUS and OCT

• N = 34 patients with prior SES implantation
• OCT at mean 202 days

• Only 20% of patients with all struts covered

Matsumoto, D. et al. Eur Heart J 2007 28:961-967
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TAXUS 
2.75/16 mm                      
13 MOS FU

HORIZONS OCT  Trial AHA 2008

Heterogeneity of delayed endothelialisation
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Asymptomatic patients 3 yrsAsymptomatic patients 6 yrs

Very late “uncovered struts”

Courtesy of Dr. Guagliumi, Bergamo
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Vasomotor Dysfunction with G1 DES

Togni et al. JACC 2005; Togni et al. Int J Cardiol 2007

Cypher vs. BMS (n=25)

Taxus vs. BMS (n=27)

Supine Bicycle at 6m
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atherosclerosis within the stent

A



Technische Universität München

Newer DES Platforms

Endeavor; Resolute

Xience-V

Biodegradable Polymer DES

Bioabsorbable Stent DES

Byrne, Joner, Kastrati Minerva Cardioangiol 2009

G2

Next 
Gen
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Z-ES E-ESP-ESS-ES BMS

SEM of Competitor DES vs. BMS in the Rabbit Model a t 14 Days

Joner et al. JACC 2008
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E-ESZ-ESS-ES P-ES BMS

SEM of Competitor DES vs. BMS in the Rabbit Model a t 28 Days

Joner et al. JACC 2008



Technische Universität München

S-ES P-ES Z-ES E-ES BMS

B

A 11 A 22 A 33

PECAM-1 TM Merged

14-day Comparator Stents

Joner et al. JACC 2008
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Coronary Vasomotion: DES vs. BMS 

Hamilos et al. Circ Cardiovasc Intervent 2009
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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
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G3 Biodegradable Polymer DES

Stent Platform Active Drug

Excel Sirolimus

ISAR Generation 2 Sirolimus

Biomatrix Biolimus A9

MAHORABA Paclitaxel

NEVO Sirolimus

Nobori Biolimus A9

Byrne, Joner, Kastrati Minerva Cardioangiol 2009
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Composite of cardiac death, MI or TVR

Biodegradable Polymer DES Trials

Byrne et al. Eur Heart J 2009; Windecker et al. Lancet 2008
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LEADERS OCT

BiomatrixFlex (Biosensors) 

OCT at 9m; n = 46

Barlis et al. Eur Heart J Advance Access ehp480
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ISAR-TEST-3: Late Luminal Loss at 2 Yrs

Byrne et al. Heart 2009

n=302

p<0.001
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Biodegradable Polymers

Lumen

Neo

Med

Adv

Arterial Response to BP

Udipi, Byrne, Joner Confluence 2009
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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
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ABSORB

Serruys et al. Lancet 2009

BVS (Abbott) at 2 yrs

n = 29

Mean late loss 0.48 mm

(Delayed LLL 0.05 mm)
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Summary

• The efficacy of first generation DES is delivered at a 
cost of delayed arterial healing

• Delayed arterial healing is characterised by impaired 
morphological and functional re-endothelialisation

• The application of optical coherence tomography will 
expand our knowledge of the incidence and severity of 
this phenomenon in alive human patients
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Summary

• G2 DES (Endeavor, Resolute and Xience-V) 
demonstrate some evidence of improved vascular 
healing though do not abolish the problem

• Of next generation strategies, experience is greatest 
with biodegradable polymer DES , though the 
hypothesized medium- to long-term advantages of this 
technology remains to be demonstrated

• Biodegradable stent DES also shows significant 
promise though this technology is more immature
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Thank You
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