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Background
The controversy of the last years:
• Intensive medical therapy, reduction of risk

factors and lifestyle intervention
VS

• Percutaneous Coronary Intervention (PCI) 

• In patients with stable Coronary Artery
Disease (CAD) 



• PCI reduces the incidence of death and
myocardial infarction in patients with ACS

• Is there a benefit of PCI in patients with stable
CAD??? 



Objective
• Determine if PCI and optimal medical therapy

reduce the risk of death and nonfatal
myocardial infarction in patients with stable
coronary artery disease compared with
optimal medical therapy alone



Study Population
• Patients with Stable Coronary artery disease and

patients with angina Class IV of the Canadian
Cardiovascular Society (CCS) 
Entry Criteria

•Stenosis of at least 70% in one
proximal epicardial coronary
artery plus Evidence of
myocardial ischemia (EKG 
changes)
Or
•Stenosis of 80% plus classic
angina 

Exclusion Criteria
•Persistent CCS Class IV angina 
•Positive Stress test
•Refractory heart failure
•Cardiogenic shock 
•LVEF less than 30%
•Revascularization within the
previous 6 months
•Unsuitable Coronary Anatomy



ª All patients recieved Aspirin or Clopidogrel, metoprolol, amlodipine, 
isosorbide, lisinopril or losartan, statins and/or ezetimibe, niacin and/or
fibrates to achieve treatment targets
º Patients who underwent PCI recieved Aspirin and clopidogrel. 



Outcomes
Primary outcome: 
• Death from any cause
• Non-fatal Myocardial infarction

Secondary outcomes:
• Death
• Myocardial infarction
• Stroke
• Hospitalization from unstable angina



Results
• 211 primary events in the PCI + OMT VS 202 in 

the OMT alone (19% vs 18,5%; CI95%:0,87-
1,27;p=0,62)

• There were no significant differences between
the PCI group and the OMT group in the
number of primary and secondary outcomes



Conclusions
• PCI added to optimal medical therapy did not

reduce the number of death, myocardial
infarction or MACE

• All secondary outcomes showed no significant
differences between the study groups



314 patients
(14% of the total)

159 PCI + OMT

155  OMT 

COURAGE: Nuclear substudy

Entry criteria: Patients with medically stable CAD with >70% stenosis
in at least one major epicardial conoary artery and MPS ischemia



Study design
• Baseline Myocardial Perfusion SPECT before treatment: 

201Tl or 99mTc sestamibi Rest AND 99mTc sestamibi Stress 

• Follow-up scan 6 to 18 months after PCI + OMT or OMT 
(mean 374 days)

• Comparison of the total defect perfusion quantification and
left ventricular ejection fraction

– <5% TPD = mild ischemia
– 5%-9% TPD = moderate ischemia
– >10% TPD = severe ischemia



Outcomes
• Primary end-point: >5% reduction in percent

ischemic myocardium in the follow-up MPS 
compared with the MPS before treatment



Results







• Exercise duration increased significantly in 
both treatment groups

• There was a greater frequency of exertional
angina in patients with OMT alone (28% vs
11% in PCI + OMT; p=0,06)









• At baseline moderate-severe ischemia was noted in 
34% of PCI + OMT vs 33% of OMT patients

• Reduction in percent ischemic myocardium was noted
in both groups, however the change was greater in the
PCI + OMT group (-2,7% vs -0,5;  p<0,0001) 

• Significant ischemia reduction (Primary end-point) 
occured in 33% of PCI + OMT compared with 19% of
OMT patients (33% vs 19%, p=0,0004) 

• After treatment the number of patients with residual 
ischemia >10% was greater in the OMT group (27% vs
15,8% in the PCI `OMT group; p=0,02) 



• There was a small but significant rise in ejection
fraction and a decrease in Post-stress End-
Dyastolic Volume in PCI + OMT patients.

• The improvement by >1 CCS class was more 
frequent in the PCI + OMT (82% vs 70%, p<0,007) 

• In both groups (70% and 63%) patients were
angina-free after follow-up; more than 80% of
the patients with severe ischemia were angina-
free after follow-up. 



Event-Free survival in patients
with >5% ischemia reduction

Event-Free survival in patients
with moderate-severe ischemia



Event-Free survival according
to residual ischemia



Discussion
• PCI + OMT resulted in a more effective

reduction of ischemia

• A >5% ischemia reduction reduced the rate of
death or MI (not risk-adjusted)

• Patients with moderate-severe ischemia
(>10%) had a more significant reduction in the
PCI + OMT group (78% vs 52%) 



• The rates of death or MI were directly
proportional to the extent and severity of
ischemia

• The results are similar to those reported in the
Angioplasty Compared with Medicine Study

• 0% mortality in patients who had no residual 
ischemia in the end. 



Conclusions

• PCI added to OMT resulted in greater
ischemia reduction and the benefit was
greater in patients with more severe ischemia

• The rates of death and MI is proportional to
the magnitude of residual ischemia



What can we learn from the Nuclear 
Trial?

• In stable CAD patients, knowledge of the ischemic
burden is helpful in therapy selection and risk
assessment

• Patients with moderate-severe ischemia in who there
is no ischemia reduction have a worse prognosis.

• PCI and OMT for patients with 10% ischemic burden or
greater. 

• >5% ischemia reduction or elimination of residual 
ischemia should be a therapeutic target in CAD 
patients. 


