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1° Generation DES

Cypher

Stainless-steel
Permanent polymer
Sirolimus

1. Stent platform:
2. Drug carrier:
3. Drug:

Stainless-steel
Permanent polymer
Paclitaxel

Taxus



Incontestable Lessons From 
Studies on 1° Generation DES
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Cypher is effective
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Years After Randomization

Bare metal stent
Sirolimus-eluting stent

Cypher is safe
HR 0.94 (0.59, 1.50)14 Trials, 4958 ptsHR 0.43 (0.34, 0.54)14 Trials, 4958 pts



Incontestable Lessons From 
Studies on 1° Generation DES

Taxus is effective Taxus is safe

HR 0.46 (0.38, 0.55)5 Trials, 3513 pts HR 1.44 (0.73, 2.84)5 Trials, 3513 pts



Incontestable Lessons From 
Studies on 1° Generation DES

Cypher is 
more effective than Taxus

HR 0.66 (0.46, 0.94)16 Trials, 8695 pts
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HR 0.74 (0.63, 0.87)16 Trials, 8695 pts

Cypher is 
safer than Taxus
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2° Generation DES

Xience V

CoCr
Permanent polymer
Everolimus

1. Stent platform:
2. Drug carrier:
3. Drug:

CoCr
Permanent polymer
Zotarolimus

Endeavor
Endeavor Resolute

Biodegrad. Pol.
(Biomatrix, ISAR,
Nevo)
Stainl.-steel or CoCr
Biodegrad. polymer
Sirolimus or 
Biolimus

Stainless-steel
No polymer
Sirolimus+Probucol

ISAR-Dual Drug



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Kedhi et al, Lancet 2010

COMPARE Trial



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Kedhi et al, Lancet 2010

Death, MI, TVR TVR

RR = 0.69 (0.50-0.95)

Xience, 6%

Taxus, 9%

RR = 0.39 (0.24-0.64)

Xience, 2%

Taxus, 6%

COMPARE Trial



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Kedhi et al, Lancet 2010

MI Stent Thrombosis (Def./Prob.)

RR = 0.52 (0.33-0.84)

Xience, 3%

Taxus, 5%

RR = 0.26 (0.11-0.64)

Xience, 0.7%

Taxus, 2.6%

COMPARE Trial



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Stone, TCT 2009

SPIRIT IV Trial



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Cardiac Death, MI, TLR TLR

Stone, TCT 2009

SPIRIT IV Trial



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Stent Thrombosis (Def./Prob.)

SPIRIT IV Trial

Stone, TCT 2009

Cardiac Death, MI, TLR



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Meta-analysis of SPIRIT II, III & IV Trials

Windecker, Jüni; ACC 2010



2° Gen. DES vs 1° Gen. DES
Xience vs Taxus

Meta-analysis of SPIRIT II, III & IV Trials

Windecker, Jüni; ACC 2010



2° Gen. DES vs 1° Gen. DES
Xience vs Cypher

Subset of ISAR-TEST 4 Trial

Kastrati, TCT 2009

Xience V
n=652

Cypher
n=652

1304 patients with de novo lesions

6 to 8-month repeat angiogram (77%)

12-month clinical follow-up



2° Gen. DES vs 1° Gen. DES
Xience vs Cypher

Subset of ISAR-TEST 4 Trial

Kastrati, TCT 2009
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2° Generation DES

Xience V

CoCr
Permanent polymer
Everolimus

1. Stent platform:
2. Drug carrier:
3. Drug:

CoCr
Permanent polymer
Zotarolimus

Endeavor
Endeavor Resolute

Biodegrad. Pol.
(Biomatrix, ISAR,
Nevo)
Stainl.-steel or CoCr
Biodegrad. polymer
Sirolimus or 
Biolimus

Stainless-steel
No polymer
Sirolimus+Probucol

ISAR-Dual Drug



2° Gen. DES vs 1° Gen. DES
Endeavor vs Cypher

Rasmussen et al, Lancet 2010

SORT OUT III Trial



2° Gen. DES vs 1° Gen. DES
Endeavor vs Cypher

Rasmussen et al, Lancet 2010

SORT OUT III Trial
Death, MI, TVR TVR

RR = 2.19 (1.58-3.04) RR = 3.66 (2.23-6.01)
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2° Gen. DES vs 1° Gen. DES
Endeavor vs Cypher

Rasmussen et al, Lancet 2010

SORT OUT III Trial
MI Stent Thrombosis (definite)

RR =2.19 (0.83-5.77)RR = 2.22 (1.09-4.53)

2%
1%

1.1%
0.5%



2° Gen. DES vs 1° Gen. DES
Endeavor vs Cypher vs Taxus

Meta-analysis of 
ENDEAVOR III&IV, SORT OUT III, ZEST Trials

Windecker, Jüni; ACC 2010



2° Gen. DES vs 1° Gen. DES
From Endeavor to Endeavor Resolute

Windecker, Jüni; ACC 2010

RESOLUTE-AC Trial

Xience V
n=1500

Resolute
n=1500

2300 „real life“ patients

12-month MACE

NCT00617084

In-Stent Late Loss
mm

PCR, May 2010, Paris



2° Generation DES

Xience V

CoCr
Permanent polymer
Everolimus

1. Stent platform:
2. Drug carrier:
3. Drug:

CoCr
Permanent polymer
Zotarolimus

Endeavor
Endeavor Resolute

Biodegrad. Pol.
(Biomatrix, ISAR,
Nevo)
Stainl.-steel or CoCr
Biodegrad. polymer
Sirolimus or 
Biolimus

Stainless-steel
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Sirolimus+Probucol

ISAR-Dual Drug



2° Gen. DES vs 1° Gen. DES
Nevo vs Taxus

NEVO RES I Trial

Spaulding et al, PCR 2009
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2° Gen. DES vs 1° Gen. DES
BioMatrix vs Cypher

LEADERS Trial

Windecker et al, Lancet 2008 Klauss et al, TCT 2009



2° Gen. DES vs 1° Gen. DES
BioMatrix vs Cypher

LEADERS Trial

Klauss et al, TCT 2009

Cardiac Death, MI, TLR



2° Gen. DES vs 1° Gen. DES
ISAR-BP DES vs Cypher/Xience

ISAR-TEST 4 Trial

Byrne et al, EHJ 2009

Biodegradable polymer DES
(ISAR-BP DES)

n=1299

Permanent polymer DES
(PP DES: Cypher & Xience)

n=1304

2603 patients with de novo lesions

6 to 8-month repeat angiogram

12-month clinical follow-up



2° Gen. DES vs 1° Gen. DES
ISAR-BP DES vs Cypher/Xience

ISAR-TEST 4 Trial

Byrne et al, EHJ 2009

ISAR-BP DES

Cypher/Xience



2° Generation DES

Xience V

CoCr
Permanent polymer
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2° Gen. DES vs 1° Gen. DES
ISAR-Dual DES vs Cypher vs Endeavor

ISAR-TEST 2 Trial

Byrne et al, EHJ 2009

1007 pts randomized

ISAR Dual-DES 
(Sirolimus+Probucol)

333 pts

Endeavor

339 pts

Cypher

335 pts



2° Gen. DES vs 1° Gen. DES
ISAR-Dual DES vs Cypher vs Endeavor

ISAR-TEST 2 Trial

Byrne et al, JACC 2010



Conclusions

• Currently available DES may present differences in efficacy 
and safety irrespective of the generation to which they belong.

• Although 2° generation DES enable generally higher device 
success rate, they may not necessarily be superior to 
1° generation stents in terms efficacy and safety. 

• Future, long-term outcome studies will better define the 
potential advantages of 2° generation DES.


