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Stable angina with myocardial ischemia 
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ORVITA type patient : M/60 

• 60-year-old male 

• very active patient 

• Reproducible chest pain, 5MA 

• exercise ECG test : ST depression in leads V4-6  

• stress echocardiography : hypookinetic apical anterior and anteroseptal myocardial 

 segments 



M/60 



How to treat ?  

1. CABG  

2. PCI 

3. OMT (optimal medical treatment) 

4. None of above 

• 60-year-old male 

• very active patient 

• Reproducible chest pain, 5MA 

• exercise ECG test : ST depression in leads V4-6  

• stress echocardiography : hypookinetic apical anterior and anteroseptal myocardial 

 segments 



COURAGE (NEJM 2007) and ORBITA (Lancet 2017) 

• Results and Controversy Surrounding Two Key Trials, 

COURAGE (NEJM 2007) and ORBITA (Lancet 2017) 



COURAGE trial 

• Sponsored by Department of VA Cooperative Study Program 

• Randomized, multicenter 

• Subjects entered from 1999-2004 

• Follow-up period of 2.5 to 7.0 years (median 4.6) 

 

• Population 

Patients with objective evidence of myocardial ischemia and significant coronary disease 

2287 subjects from 50 sites in US and Canada, randomized 1:1 

1149 to undergo PCI with optimal medical therapy 

1138 to receive optimal medical therapy alone 

 

 
N Engl J Med 2007;356:1503-16 

COURAGE:  Clinical Outcomes Utilizing Revasc
ularization and Aggressive Drug Evaluation 



Patient enollment 

N Engl J Med 2007;356:1503-16 



Baseline Clinical and Angiographic Characteristics 

N Engl J Med 2007;356:1503-16 



Clinical Status, Risk and Lifestyle Factors, and Use of 
Medication 

N Engl J Med 2007;356:1503-16 



Primary and Secondary Outcomes 

N Engl J Med 2007;356:1503-16 



Kaplan–Meier Survival Curves 

N Engl J Med 2007;356:1503-16 



Conclusion of Authors  

• “Our findings reinforce existing clinical practice guidelines, which state that PCI can be 

safely deferred in patients with stable CAD … provided that intensive, multifaceted 

medical therapy is instituted and maintained.” 

 

• “Although the addition of PCI to optimal medical therapy reduced the prevalence 

of angina, it did not reduce long-term rates of death, nonfatal MI and hospitalization for 

ACS.” 



Concerns Raised in Letters to the NEJM Editor 

• Authors overestimated number of elective procedures – results reflect findings in 

only small minority of patients with CAD 

• Patient-selection bias (35,539 screened, 2287 randomized) 

• PCI methodology (not all vessels stented, not drug-eluting stents) 

• Failed to stratify by ischemic burden 

• Analyzed ITT, but lots of cross-over (33% subsequent revascularization in MT 

group) 

• Possible under-treatment of clopidogrel in those who received stents 



Truth and Consequences of COURAGE 

Expedited publication in JACC by 14 authors 

• Examine the construct, execution, and observations of the COURAGE trial (the “truth”) 

• Findings are nothing new 

• Subject selection, low levels of angina 

• Underpowered (low event rate) 

• Surprisingly high rate of “crossover” 

• Non-optimal performance of PCI; underuse of DES 

• Use of all cause mortality might have obscured important differences 

• Disparity in outcomes based on where procedure was performed 

• Unrealistically high levels of compliance with MT 



Summaries of trials comparing PCI vs OMT for SA 

• No difference in mortality and MI 

• Confusion in angina relief and QOL 

JACC 2007;50:1598 



ORBITA 

Lancet 2018;391:31-40 



Stents… Rest in peace 



Background of ORBITA trial  

Lancet 2018;391:31-40 

ORBITA: Objective Randomized Blinded Investi
gation with Optimal Medical Therapy of Angio
plasty in Stable Angina 

• Data from unblinded randomized trials show significant improvement in exercise time, 

angina relief, QOL improvement from PCI 

•  Placebo effects known to be larger for invasive treatments 

• Cardiologists resistant to idea of placebo-controlled trial 

•  Widespread perception that PCI unquestionably improves angina 

•  Might be unethical to expose patients to invasive placebo procedure 

•  Essential to identify true efficacy of intervention 



Overview of Trial 

• Sponsored by NIHR Research Centre (investigator-initiated) 

• Multicenter (UK), randomized, double-blind, sham placebo procedure controlled  trial 

• 2014 through 2017 

• Goal: to assess the efficacy of PCI compared with a sham placebo procedure for 

angina relief among patients with stable angina 

a 



How to treat ?  

1. CABG  

2. PCI 

3. OMT (optimal medical treatment) 

4. None of above 

• 60-year-old male 

• very active patient 

• Reproducible chest pain, 5MA 

• exercise ECG test : ST depression in leads V4-6  

• stress echocardiography : hypookinetic apical anterior and anteroseptal myocardial 

 segments 



ORBITA trial 

Lancet 2018;391:31-40 



Study flow  

• 6weeks and 6weeks  

Lancet 2018;391:31-40 



Baseline charactertistics  

Lancet 2018;391:31-40 



Lancet 2018;391:31-40 



Procedural demographics : Sham procedure  

Lancet 2018;391:31-40 

Sham procedure  



Primary endpoint : change in total exercise time  

Lancet 2018;391:31-40 



Change of total exercise time  

Lancet 2018;391:31-40 



Secondary EP : CCS class improved in both groups  

Lancet 2018;391:31-40 



Secondary EP : blinded evaluation of ischemia reduction 

Lancet 2018;391:31-40 



Medical therapy opitimization 

Lancet 2018;391:31-40 



Secondary EP No difference in Sx improvement or 
quality of life  

Lancet 2018;391:31-40 



Conclusion of ORBITA trial  

• ORBITA is the first placebo-controlled randomized trial of PCI in stable angina.  

• Area stenosis QCA 84.4%, FFR 0.69, iFR 0.76  

• PCI was safe and physiologically effective  

• PCI significantly reduced ischemic burden as assess by stress echo 

• In the single vessel, angiographically guided trial there was no difference in 

exercise time increment between PCI and placebo.  

Lancet 2018;391:31-40 



Issue and limitation of ORBITA trial  

• ORBITA raises the issue of whether the symptom relief of PCI in the specific setting 

of stable single-vessel CAD may be related at least in part to a placebo effect. 

 

•  Limitations  

 short observation period (6 weeks) 

 inclusion of patients with mild symptoms pre-randomization (CCS class 0−I in 

25% of patients) 

 group imbalance in ostial and proximal lesions (37 vs. 57%, P = 0.005) 

 loss to follow-up after randomization 

 insufficient power to detect a true difference. 

Lancet 2018;391:31-40 



Criticisms/Caveats in Cardiosource Articles 

• Clinical consequences largely already supported by guidelines 

• Trial was too small to answer such a big question 

• Lack of precision in estimating effect sizes 

• Changes in exercise time and Duke treadmill numerically higher in PCI group 

• Subjects selection 

• Low frequency of multi-vessel CAD 

• Low angina burden prior to randomization 

• Questionable choice of endpoint 

• Exercise time as primary endpoint 

• Short duration of F/U 

• Less about lack of effect of PCI, and more about power of optimal medical therapy 

• Medical optimization phase more intensive than routine clinical practice 

• Patients prefer few medications 

 



Gap in evidence 

• It remains to be determined whether revascularization by PCI improves prognosis 

in patients with SCAD.  

• The ISCHEMIA (International Study of Comparative Health Effectiveness With 

Medical and Invasive Approaches) study (NCT01471522) is currently recruiting 

5000 patients with SCAD and evidence of moderate-to-severe ischaemia 

detected by non-invasive imaging, who are randomized before coronary 

angiography to medical therapy or an invasive strategy to detect differences in 

the primary endpoint of death or MI. 

Am Heart J. 2018 Jul;201:124-135 



Background of ISCHEMIA trial 

Limitation of COURAGE trial  

• 60% of patients : no ischemia or very mild ischemia on provocative testing 

• new resting ST-T wave changes, ≥1 mm exertional ST segment changes, or ≥1 

ischemic imaging defect 

• permitted for patients with angina and ≥70% stenosis without any stress test 

requirement  

 electrocardiographic changes and small amounts of ischemia are suboptimal in 

predicting event risk and obstructive CAD severity 

 

 In a substudy within the COURAGE trial, serial nuclear imaging at baseline and 1-

year post-randomization revealed that PCI with optimal medical therapy led to greater 

ischemia reductions compared with optimal medical therapy alone. 

 
Am Heart J. 2018 Jul;201:124-135 



ISCHEMIA trial 

More severe ischemia than COURAGE trial  

Blinded CCTA – to rule out LM disease and no coronary artery disease  

 Am Heart J. 2018 Jul;201:124-135 



ESC guideline 2018 

2018 ESC/EACTS Guidelines on Myocardial Revascularization 

For Symptoms 

Hemodynamically significant coronary stenosis  

in presence of limiting angina or angina equivalent,  

with insufficient response to optimal medical therapy 

 Class I, Evidence level of A  

• Indications for revascularization in patients with stable angina or silent ischemia 



Conclusion 

• The summary from prior SCAD trials was that an index strategy of optimal medical therapy 

alone was safe and equally effective as PCI with optimal medical therapy. 

 

• The ORBITA study underlines the value of optimal medical therapy in the management of 

SCAD.  

 

• But because of the limitation of prior trials and ORBITA study, it remains to be determined 

whether revascularization by PCI improves prognosis in patients with SCAD.  

 

• The ISCHEMIA trial offers huge opportunities for imaging to be a core component and 

decision trigger for SIHD clinical management.  

 

 



Will ORBITA change my practice? 

EuroIntervention 2018;14:951-954 

• Proceedings of EuroPCR 2018  



Thank you for your attention.  


