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Stable angina, PCI with BMS, 1990’s 



Stable angina, PCI, 2000’s 

6/99-1/04 



 

Stable angina, PCI, 2000’s 
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Prognosis, PCI vs. MEDICAL Rx 
Is this an important issue? 

Stable angina, CTO, 2010’s 

CTO is different from stenotic lesion 

CTO was excluded from COURAGE 

PCI technology has become superior 

Bunch of evidence from observational data  

(different from pre-COURAGE situation)  



All-cause Mortality  

Meta-analysis of CTO PCI (n=28,685)  

Am J Cardiol. 2015;115;1367-1375 

Favors Success Favors Failure 

PCI Success PCI Failure 



CTO-PCI vs. Medical Rx, PMS matched studies 



Subject to Bias, worse than any other theme 

     PCI to PCI 384 306 254 210 152 98 

     PCI to MT 29 25 16 13 10 8 

     MT to PCI 78 70 65 59 46 30 

     MT to MT 313 257 224 172 125 78 

PCI to MT 

MT to MT 

MT to PCI 

PCI to PCI 

20.3% 

7.7% 

36.9% 

21.6% 

Circulation. 2019;39;1674-1683.  



CTO-PCI vs. Medical Rx 

5 Published RCTs 



Patients Follow

-up, M

edian, 
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Patient  

subjects 

Primary  

endpoint 

Age, 

 Mean, 

y 

Men DM JCTO TVD 

CTO-PCI No CTO-PCI 

EXPLORE 

(2016) 
148 154 3.9 STEMI c CTO 

LVEF/LVEDV at 4 

Mo cMR 
60 85.1 15.6 2.0 42.7 

EURO-CTO 

(2018) 
259 137 1 

Single CTO or  

CTO c MVD (T

x non-CTO lesi

on >4wks) 

Change of SAQ 65.0 84.0 31.6 1.8 22.7 

REVASC 

(2018) 
101 104 1 

CTO +/-  

non CTO lesion 

Change in SWT  

at 6Mo cMR 
66.5 90.5 31.5 2.0 55.6 

IMPACTOR  

(2018) 
39 33 1 

Isolated  

RCA CTO 

Change in MIB  

at 12Mo cMR 
56.6 83.3 0 

DECISION 

(2019) 
417 397 4.0 

CTO +/-  

non CTO lesion 
MACCE 62.5 82.5 33.1 2.1 31.3 

Features of RCTs 



Meta-analysis 

Death 



Meta-analysis 

Myocardial Infarction 

Am J Cardiol. 2019 Mar 18.  



Meta-analysis 

Repeat Revasc & TVR 

Am J Cardiol. 2019 Mar 18.  



Meta-analysis 

MACE 



- Still small number (1,792) 

 
17.8% incidence of MACE in the MT group, 25% relative 
risk reduction in the PCI group, 5% typa-a error, and 80
% power ; 11,895 

 

- Strategies for non-CTOs were relatively consist
ent, but Failed/Crossovers are problems 

Meta-analysis 

Problems 



Do we know about the  
prognostic value of CTO-PCI? 

In part, Yes 
 

 

We have to look at a CTO lesion working as a part of 

the whole coronary vessel and heart muscle  

Substantial part, No 
 

 



Can we prove it? 

For the meantime, unlikely 

particularly for mortality 

But we should not stop 
 

 



ISCHEMIA-CTO 

Native CTO 

Myocardial ischemia assessed by nuclear imaging 

3 Month OMT 

Cohort A; Asymptomatic patients with >10% of myocardial ischemia 

Cohort B; Symptomatic patients with >5% of myocardial ischemia 

Cohort A: Composite endpoint of MACCE (all-cause mortality, stroke, myocardial 

infarction, clinically driven revascularization*), hospitalization for heart failure or 

incidence of malignant arrhythmias. (5-Year) 

Cohort B; SAQ Quality of Life Assessment after 6 months. 

CTO-PCI 

(N=750) 

OMT 

(N=750) 

R 



NOBLE-CTO 
A randomized registry 

≥1 CTO lesion amenable to PCI 

Symptoms and/or signs of reversible ischemia 

Primary Outcome; All-cause mortality (minimal FU 6-months), QOL 

assessment 

Secondary Outcome; Reduction of myocardial perfusion defect, 

improvement of LVEF on cMR & Echocardiography 

Initial conservative Rx 

with an option for 

crossover after 6 months 

(N=1000) 

Initial interventional Rx 

with medical optimization 

(N=1000) 

R 



A call for active collaboration  

5 Published RCTs 


