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• Five-year results of the ISAR-CABG trial

• Ten-year results of the ISAR-TEST 4 trial

ISAR-CABG, Lancet 2011

Long-Term Outcomes after DES in 
Native Vessels and Venous Grafts



610 Pts
with PCI for bypass vein graft lesions

303 pts (386 lesions)

DES
Yukon PC, Cypher, Taxus

307 pts (385 lesions)

BMS

Participating Centers (all in Germany)
• Deutsches Herzzentrum Munich (PI: J. Pache, MD)

• 1. Med. Klinik, Klinikum rechts der Isar, Munich (PI: K.L. Laugwitz, MD)

• Herzzentrum Bad Krozingen, Bad Krozingen (PI: F.J. Neumann, MD)

• Bad Segeberger Kliniken, Bad Segeberg (PI: G. Richardt, MD)

November 2007 

to February 

2010 

ISAR-CABG, Lancet 2011

ISAR-CABG:Trial flow-chart



ISAR-CABG, Lancet 2011
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ISAR-CABG: Primary endpoint
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ISAR-CABG, Lancet 2011

ISAR-CABG: Secondary endpoints



ESC Guidelines 2014
- treatment of venous graft failure-



ISAR-CABG 5-year results, JACC 2018

Years after randomization
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ISAR-CABG 
5-year outcomes



Years after randomization
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ISAR-CABG 
5-year outcomes



Years after randomization
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ISAR-CABG 
5-year outcomes



DIVA, Lancet 2018

Most of the DES used were 1° generation DES

However:

597 pts

89% 2° gen DES

ISAR-CABG 5-year outcomes
Limitations



In patients undergoing PCI of SVG lesions:

Safety outcomes for DES and BMS remained 

comparable at long-term follow-up

The advantage of DES over BMS 

demonstrated at 1 year was lost at 5-year 

follow-up due to higher attrition of efficacy in 

the DES group

ISAR-CABG 5-year outcomes
Conclusions



• Five-year results of the ISAR-CABG trial

• Ten-year results of the ISAR-TEST 4 trial

ISAR-CABG, Lancet 2011

Long-Term Outcomes after DES in 
Native Vessels and Venous Grafts



Randomized patients
n= 2603 (2:1:1 allocation) 

10-year clinical 

follow-up

1071 patients

10-year clinical 

follow-up

536 patients

10-year clinical 

follow-up

546 patients

lost to follow-up: 

228 patients (17.6%)* 

lost to follow-up: 

116 patients 

(17.8%)* 

lost to follow-up: 

106 patients (16.3%)* 

10-year clinical follow-up analysis

n=2153 (83%) median follow-up interval 10.6 years

annual patient contact

Patients enrolled between 09/2007 and 08/2008 at two 

centers in Munich, Germany 

Inclusion Criteria:

• ischemic symptoms or evidence of 

myocardial ischemia +

• presence of ≥50% stenosis in native 

coronary arteries

Exclusion Criteria:

Target lesion in left main stem

In-stent restenosis lesion

Primary Endpoint:

MACE = combined incidence of all-cause death, 

myocardial infraction and target lesion 

revascularisation at 10 years 

Secondary Endpoints:

1. individual components of the primary 

endpoint at 10 years 

2. Definite or probable stent thrombosis at 

10 years 
* = in patients without complete follow-up out to 10 years, median follow-up interval was 5.9 years

Everolimus-eluting stent 

with permanent polymer 

Xience
(Abbott Vascular, Abbott Park, IL, USA)

n= 652

Sirolimus-eluting stent 

with permanent polymer  

Cypher
(Cordis Corporation, Miami Lakes, FL, USA)

n= 652

Sirolimus-eluting stent 

with biodegradable polymer 

Yukon Choice PC
(Translumina Therapeutics, Dehradoon, India, 

Translumina, Hechingen, Germany)

n= 1299

Kufner et al., Circulation 2019

Methods ISAR-TEST 4 study design 



Years after procedure
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Kufner et al., Circulation 2019

Results primary endpoint: MACE at 10 years



P-valueoverall = 0.02 

HR BP-SES versus PP-SES  = 0.82 (95% CI, 0.70-0.97)
HR PP-EES versus PP-SES   = 0.78 (95% CI, 0.64-0.95) 
HR BP-SES versus PP-EES  = 1.05 (95% CI, 0.88-1.26)
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Results all-cause mortality at 10 years
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HR PP-EES versus PP-SES   = 0.70 (95% CI, 0.35-1.39) 
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Kufner et al., Circulation 2019

Results def/prob stent thrombosis at 10 years



In this unique long-term analysis…  

• New-generation DES are superior to early-generatio
n DES in terms of clinical outcomes

• The favorable outcome after new-generation DES is 
driven by increasing event rates over time in patient
s treated with early-generation DES

• Both, biodegradable polymer-based sirolimus-eluti
ng stents and permanent polymer-based everolimus
-eluting stents showed comparable clinical outcom
es out to 10 years

Kufner et al., Circulation 2019

Conclusions of ISAR-TEST 4 @ 10 years



Thank you for your attention!


