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Number at Risk 
         OMT              1138          1017         959         834         638       408       192       30 

         PCI             1149          1013         952         833         637       417       200       35 
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P = 0.62 
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PCI in Stable CAD: COURAGE 
Median FU 4.6 years (n=2,287) 

Boden WE et al. NEJM 2007;356:1503-16 
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Reduction in Angina According to 

Baseline Anginal Severity (SAQ) 

Weintraub WS et al. NEJM 2008;359:677-87 
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PCI + GDMT compared to GDMT resulted in: 

• Significantly less use of nitrates at: 

- 1 year (53% vs. 67%) 

- 3 years (47% vs. 61%) 

- 5 years (40% vs. 57%) 

• Significantly less use of Ca+2 channel blockers at: 

- 1 year (40% vs. 49%) 

- 3 years (43% vs. 50%) 

- 5 years (42% vs. 52%) 

Freedom from Anti-anginal Meds 

Despite 32% XO to PCI in the GDMT group 

Boden WE et al. NEJM 2007;356:1503-16 



Meta-analysis of PCI vs GDMT in Stable CAD 

12 RCTs with 7,182 randomized pts 

Pursnani S et al. Circ CV Int. 2012;5:476-490 

PCI 

(n=3584) 

GDMT 

(n=3593) 
RR (95%CI) P value 

Mortality 7.9% 9.2% 0.85 (0.71, 1.01) 0.07 

   - Cardiac 3.5% 4.6% 0.71 (0.47, 1.06) 0.09 

Nonfatal MI 9.5% 9.5% 0.93 (0.70, 1.24) 0.61 

Angina, any 53.0% 58.0% 0.83 (0.73, 0.94) 0.005 

   - ≤1 year* 45.8% 57.1% 0.76 (0.65, 0.88) 0.0006 

   - 1-5 years* 39.2% 59.2% 0.64 (0.43, 0.94) 0.02 

   - ≥5 years* 54.0% 58.0% 0.85 (0.72, 1.00) 0.05 

*not all pts represented in each time period 



Limitations of COURAGE 

• Low risk population: Low levels of ischemia →             

low mortality rates 

• Enrolled after angiography: Highly selected 

• PCI approach: Not ischemia-guided 

• PCI technology: DES in only 2.7% of pts 

• PCI success: Only 93% 

• GDMT: The best ever! Free drugs and visits… 



Multiple Studies have Shown a Powerful 

Relationship Between Ischemia and Survival  

Vanzetto G et al. Circulation 1999;100:1521-27 

Pavin D et al. EHJ 1997;18:69-77 

10 yr survival in 307 pts according 

to CAD and Thallium-201  

1,137 pts with chest pain or 

suspected CAD 

P=0.005 
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PET Ischemia and Cardiac Death 

Dorbala S et al. JACC 2013:on-line 

Rest/stress rubidium-82 PET MPI performed in 7,061 pts at 4 centers; 

Median FU 2.2 years 

MVA: HR↑ by 34% and 57% for each 10% increase in %myo ischemic and 

scarred, respectively (each P<0.001). Addition of %abnormal myo improved 

model performance (C-stat 0.805 to 0.839), NRI (0.116) and IDI (0.018). 
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ECSSG RCT: CABG vs. Med Rx 

Ex ST depression 0-1 mm Ex ST depression ≥1.5 mm 

768 men <65 years old with MVD and good LV function 

ECSSG Study Group. Lancet 1982 

P>0.20 P=0.0003 
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CSMC: Revascularization vs. Med Rx. According 

to Ischemic Risk (n=3,251; F/U 1.9 yr) 
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P <0.0001 

Hachamovitch R et al.  Circulation 2003;107:2900-7 
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COURAGE: Rates of Death or MI                      

by Residual Ischemia on 6-18m MPS 
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COURAGE: Reduction in Ischemia                         

Is Associated with Less Death and MI 

≥5% reduction in ischemia (n=82) 

Time to Follow-up (in years) 

Unadjusted p=0.037 

Risk-adjusted p=0.26 
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COURAGE: MPS % Ischemic                

Myocardium Pre-Rx & 6-18 Months 

Shaw LA et al. Circulation 2008;117:1283-91 

GDMT (n=155) 
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Impact of DES in Relieving Ischemia 
BASKET Trial: 826 “real-world” pts rand 2:1 to DES vs. BMS 

SPECT (rest–stress dual-isotope (201Tl rest/99mTc sestamibi) was 

performed in 476 of 747 stable pts w/o MACE at 6 mos 

Zellweger MJ et al. J Nucl Med 2008;49:550–556 
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PCI vs. OMT in Silent Myocardial Ischemia 

Mortality  
ACIP, SWISSI-II, and COURAGE (n=1,042) 

Study or Subgroup 

Heterogeneity: Tau² = 0.00; Chi² = 1.36, df = 2 (P = 0.51); I² = 0% 

Test for overall effect: Z = 3.77 (P = 0.0002) 
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JSAP: PCI vs OMT in Stable Angina 
365 pts with exertional angina and ischemia were 

randomized PCI vs OMT at 78 centers in Japan 

Kazuhiko N et al, JACC Interv 2008;1;469-479 
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w/FFR ≤0.80 randomized to PCI vs OMT 

MT alone, randomized 
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MT alone, registry 

De Bruyne B et al. NEJM 2012:367:991-1001 



FAME 2: Revascularization  

Urgent Non-Urgent 
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447 421 395 356 315 285 248 217 180 160 119 93 53 PCI+MT 
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De Bruyne B et al. NEJM 2012:367:991-1001 
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FAME 2: 888 pts with lesions                          
w/FFR ≤0.80 randomized to PCI vs OMT 

- Mean follow-up duration 7 months - 
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FAME 2: Landmark Analysis of Death or MI 
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Bangalore et al. Circ 2013;127:769-781 

12 RCTs of PCI vs OMT with 37,548 pt-years 

of follow-up: Effect on spontaneous MI 



Trial Inclusion Criteria Ischemia Testing  

COURAGE AHJ 
• 468 pts 

• 97% BMS 

• Median f/u: 4.6 yrs 

• Stable angina, or initial unstable 

angina stabilized medically, stable 

post-MI 

• ≥1 major epicardial coronary 

artery with >70% stenosis 

• SPECT 

• Moderate to severe 

ischemia defined as ≥3 

ischemic segments by core 

lab 

FAME-2 
• 888 pts 

• DES only 

• Median f/u: 7 mo 

• Stable angina, initial unstable 

angina stabilized medically, or 

atypical chest pain with 

documented silent ischemia 

• ≥1 major epicardial coronary 

artery with >50% stenosis 

• Fractional flow reserve 

≤0.80 

SWISSI-II 
• 201 pts 

• PTCA only 

• Mean f/u: 10.2 yrs 

• First MI within preceding 3 

months, no chest pain at maximal 

symptom-limited exercise test 

• 1- or 2-vessel CAD 

• Symptom-limited bicycle 

ETT with qualifying ST 

depression≥1.0 mm in 1 or 

more leads and confirmatory 

SPECT or echo) 

Meta-analysis of RCTs of PCI vs OMT  
- Pts with ischemia by noninvasive imaging or FFR - 

N=1,557 randomized patients 



Meta-analysis: All-Cause Mortality 

PCI Better 

Study 

1 

Hazard Ratio 

(95% CI) 

% Weight 

(I-V) 

.1 10 

MT Better 

COURAGE AHJ 0.62 (0.30, 1.28) 60.3 

FAME-2 0.33 (0.03, 3.17) 33.8 

SWISSI-II 0.42 (0.16, 1.11) 5.9 

Fixed Effects (I2=0.0%, p=0.84) 0.52 (0.30, 0.92) 

p=0.02 Random Effects 0.52 (0.30, 0.92) 

p=0.02 

- Pts with ischemia by noninvasive imaging or FFR - 

n=1,557 randomized 

Gada H et al. Submitted 



FAME: Primary Endpoint 

Tonino PAL et al. NEJM 2009;360:213–24 
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Relationship Between Visual               

Angiographic %DS and FFR (n=1,329) 

Tonino PAL et al. JACC 2010;55;2816-2821 
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The ISCHEMIA Trial 

NHLBI funded 

~8,000 pts with moderate to severe 

ischemia by non-invasive testing 

Optimal Medical 

Therapy (OMT -           

cath reserved for 

refractory ischemia) 

Invasive Strategy 

(OMT + cath, followed by 

PCI or CABG as 

appropriate) 

Primary endpoint: CV death or MI 

Major secondary endpoint: QOL 

R 

Blinded CT scan to rule out LM ds or normal coronaries 



Conclusions: Optimal Therapy in Pts with 

Stable Coronary Artery Disease? 

• The presence of ischemia identifies pts at ↑ risk for future 

death and MI: The greater the ischemia, the greater the risk 

• Moderate-sized randomized trials have suggested that 

mortality and spontaneous MI are reduced after PCI in pts 

with documented ischemia  

• The ISCHEMIA trial is being conducted to evaluate a strategy 

of ischemia-guided revascularization in pts with moderate or 

severe ischemia 

• Pending the results of ISCHEMIA (~7 years), PCI (or CABG) 

may be considered the preferred initial treatment strategy in 

pts with documented ischemia by non-invasive testing or FFR, 

or in those with life-style limiting angina  


