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Background
• Rates of R-TLR are reported up to 

40% after PCI of DES-ISR

• Long-term total revascularization 

event burden after PCI of DES-ISR  

are not investigated

• Recurrent events are censored in 

time-to-first-event analyses Kawamoto H, JACC Cardiovasc Interv. 2015; 
 8(12):1586-94

R-TLR: repeat target lesion revascularization; DES-ISR: drug-eluting stent in-stent restenosis   



Study Flow

Total Events of ISAR-DESIRE 3 trial
• DESIGN: Total event analysis of the 10-years 

follow-up of a prospective, randomized, multi-
center clinical trial evaluating the treatment of 
limus-eluting stent restenosis.

• OBJECTIVE: To investigate long-term 
incidence of recurrent revascularization events
after percutaneous treatment of DES-ISR

Subsequent 
R-TLR

First  Repeat Target-lesion-
revascularization (R-TLR)

402 patients (500 lesions) enrolled 
between 2009 and 2011 in 3 German 

Centers

PB DCB DES

Total event
 analysisMedian Follow-Up 

10.3 [25th-75th percentile, 
9.5-10.6] years 



Endpoints 
Primary Endpoint 
Total Revascularization Burden in terms of Repeat target lesion 

revascularization (R-TLR)

Ø Defined as any repeat revascularization procedure (PCI or CABG) of the 

index lesion 

Secondary Endpoints

R-TLR according to 

• randomized treatment arm

• no, single or multiple R-TLR 



Baseline Patient Characteristics 
Events, No. (%)

Characteristic
No R-TLR
(n=236)

Single R-TLR
(n=106)

Multiple R-TLR
(n=60)

p-Value

Treatment group 0.005
PB (n=134) 64 (27.1) 42 (39.6) 28 (46.7)
DCB (n=137) 80 (33.9) 39 (36.8) 18 (30.0)
DES (n=131) 92 (39.0) 25 (23.6) 14 (23.3)

Age 68.7 (±9.77) 67.2 (±10.3) 66.0 (±9.86) 0.121
Male 162 (68.6) 83 (78.3) 43 (71.7) 0.187
Clinical presentation 0.030

Stable Angina 37 (15.7) 24 (22.6) 18 (30.0)
Unstable Angina

199 (84.3) 82 (77.4) 42 (70.0)

Multivessel Disease 221 (93.6) 101 (95.3) 56 (93.3) 0.848
Diabetes mellitus 96 (40.7) 45 (42.5) 26 (43.3) 0.910
Smokers 40 (16.9) 12 (11.3) 4 (6.7) 0.081
Hypertension 230 (97.5) 105 (99.1) 60 (100) 0.341
Hypercholesterinemia 186 (78.8) 75 (70.8) 52 (86.7) 0.052



Baseline Lesion Characteristics
Lesions, No. (%)

Characteristic
No R-TLR
(n=296)

Single R-TLR
(n=128)

Multiple R-TLR 
(n=76) p-Value

Vessel 0.349
Left anterior descending 98 (33.1) 38 (29.7) 25 (32.9)
Left circumflex 89 (30.1) 51 (39.8) 31 (40.8)
Right coronary artery 108 (36.5) 39 (30.5) 20 (26.3)
Left main 1 (0.3) 0 (0.0) 0 (0.0)

Restenosis pattern 0.104
Focal 212 (71.6) 74 (57.8) 48 (63.2)
Diffuse 70 (23.6) 43 (33.6) 25 (32.9)
Proliferative 4 (1.4) 3 (2.3) 0 (0.0)
Occlusive 10 (3.4) 8 (6.3) 3 (4.0)

Bifurcational 64 (21.6) 43 (33.6) 17 (22.4) 0.028
Ostial 69 (23.3) 36 (28.1) 21 (27.6) 0.502
Multiple stent layers 47 (15.9) 27 (21.1) 23 (30.3) 0.016
Vessel size (mm)* 2.76 (±0.52) 2.78 (±0.45) 2.71 (±0.41) 0.551

*Data available for 497 lesions (99.4%)



Results for the Primary Endpoint R-TLR at 10 years
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Results According to Randomized Treatment Group
Lesions, 
No. (%)

PB
(n=160)

DCB
(n=172)

DES
(n=168)

p-
Value

Frequency of R-TLR 0.003

No R-TLR 78 (48.8) 102 (59.3) 116 (69.0)

Single R-TLR 47 (29.4) 47 (27.3) 34 (20.2)

Multiple R-TLR 35 (21.9) 23 (13.4) 18 (10.7)



Results According to Randomized Treatment Group
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Treatment strategies in Lesion with R-TLR 
Number of Events 

DES DCB PB CABG

CABG
n=3 (1%) 

DES 
n=148 (40%) 

DCB
n=135 (36%) 

PB
n=86 (23%) 
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Values are absolute numbers; R-TLR: repeat target lesion revascularization; PB: plain balloon;
DCB: drug-coated balloon; DES: drug-eluting stent  



Results of the Lesion-based Analysis of the Effect of Treatment Arm 
on First and Total R-TLR 
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Conclusions I

• In patients undergoing percutaneous treatment of DES-

ISR, recurrent restenosis occurred in one third of cases. 

• 45% of R-TLR were subsequent recurrent events, not 

displayed in conventional time-to-first-event analyses



Conclusion II
• DCB and in particular DES are able reduce the need 

of both, first and recurrent revascularizations as 

compared with PB

• Addition of total R-TLR in the analysis enabled 

capturing of treatment effects over the entire 10-year 

follow-up that were not observable in the analysis 

confined to first R-TLR only
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