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Why is this topic important???? 

 Increased emphasis on cost containment 
 

 Growing evidence of limitations of PCI for stable disease 
 

 Increasing public and press focus on the “overuse” of PCI 







COURAGE 



Stents save lives and reduce morbidity!! 

STEMI 
NSTEMI 
SHOCK 

secondscount.org 



“PCI overuse”?…… 

Indications for PCI in the U.S.

Unstable Angina and NSTEMI

Stable Angina

STEMIKereiakes et al. J Am Coll Cardiol 2007;50:1598–603  



Appropriateness Guidelines? 

Patel et al. JACC Vol. 59, No. 9, 2012 



“Inappropriate” is a strong word! 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=gckZV1G94GUoRM&tbnid=_bzawPTlp0911M:&ved=0CAUQjRw&url=http://www.washingtonpost.com/world/the_americas/toronto-mayor-threatens-legal-actions-against-former-aides-who-spoke-to-police/2013/11/14/a3f58cd4-4d46-11e3-bf60-c1ca136ae14a_story.html&ei=4yGJUqPZIoSL2wWuooGYBQ&bvm=bv.56643336,d.b2I&psig=AFQjCNGemPxrZDTuCqr_WRguKcZIL_JKMw&ust=1384805182555036


ESC 2013 Guidelines European Heart Journal (2013) 34, 2949–3003 



Goal of revascularization in stable CAD…. 

Symptomatic 
 -   Angina 
- Dyspnea 
- Atypical symptoms 

Asymptomatic 
 - No ischemia 
 - Ischemia present 

Prognostic  
Benefit? 



When do we favor optimal medical therapy as 
an initial strategy over PCI? 
 

When should we consider revascularization 
with PCI? 
 

When is CABG the preferred strategy over PCI? 

Key questions…. 



Low risk patients 
(mortality < 1%/year) 
 - Mild anginal sx 
 - Low risk features on non-invasive stress  
   testing 
 - Low risk clinical features 

Can begin with trial 
of medical therapy 

Stable CAD…Management Algorithms 



Can begin with trial 
of medical therapy 
 

± 
 
Coronary Angiography 

Intermediate risk patients 
(mortality 1 to <3%/year) 
 - Moderate anginal sx 
 - Moderate risk features on non-
invasive stress testing 
 - Presence of clinical risk factors 
(diabetes, smoking, HTN) 

Stable CAD…Management Algorithms 



Dangers of not knowing coronary anatomy…. 



medical therapy 
+ 

along with coronary 
angiography 

Stable CAD…Management Algorithms 

High risk patients 
(mortality ≥ 3%/year) 
 - Severe anginal sx 
 - High risk features on non-invasive 
stress testing (early positive, large 
ischemic burden) 
 - Presence of multiple clinical risk 
factors (diabetes, smoking, HTN, LVEF 
depression) 



COURAGE trial 

 In patients with stable CAD, is a strategy of initial optimal medical 
therapy better than OMT + PCI (with BMS) at reducing 
cardiovascular events? 
 

 The primary outcome measure was a composite of death from 
any cause and nonfatal myocardial infarction.  
 

 Secondary outcomes included a composite of death, myocardial 
infarction, and stroke and hospitalization for unstable angina with 
negative biomarkers. 

Boden et al. N Engl J Med 2007;356:1503-16. 



PCI added to OMT  did not reduce long term rates of 
death, nonfatal myocardial infarction, and hospitalization 
for acute coronary syndromes. 

 
Anginal relief was better with PCI early (1-3 years but not 

at 5 years) 



How COURAGEOUS was COURAGE? 

Boden et al. N Engl J Med 2007;356:1503-16. 



Potential caveats and criticisms… 

 Optimal medical therapy in COURAGE may be difficult to achieve in “real life” 
 Knowing coronary anatomy may have led to selection bias 
 The population studied in COURAGE was relatively low risk for events 
 The liberal definition of peri-procedural MI may have biased the study against 

PCI 
 Only 31 patients (2.7%)  in the study received DES 
 Concerns over crossover rate to PCI in the medical arm (32%) 

Reality of COURAGE…not really all that “COURAGEOUS”… 

1. Confirms the finding that PCI for stable patients is unlikely to reduce mortality  
 

2. Reaffirms the importance of medical therapy in stable patients 

Boden et al. N Engl J Med 2007;356:1503-16. 



BARI 2D 

• 2368 patients with type 2 diabetes and SIHD randomized to prompt 

revascularization + OMT or OMT alone 

• Primary endpoint: all-cause death 

BARI 2D Study Group. N Engl J Med 2009;360:2503-2515. 



Revascularization Did Not Improve 
Survival in SIHD Patients with Diabetes 

BARI 2D Study Group. N Engl J Med 2009;360:2503-2512. 

BARI 2D 



Perhaps the presence of ischemia is the key to deriving 
benefit from revascularization…. 



How Does Ischemia Confer Risk? 

• Moderate-to-severe ischemia is a marker for high 
risk of death  

• Unclear whether increased risk of death related 
to. . .  

• Adverse effects of ischemia 

• Subsequent complete occlusion of a severe stenosis  

• Arrhythmias 

• More severe ischemia as a marker of atherosclerotic 
burden with more vulnerable plaques 

 



ACIP trial (n=558) 

Patients were randomized to one of three 
initial treatment strategies:  
- angina-guided medical treatment 
- ischemia-guided medical treatment 
- or revascularization 

 The target population was clinically stable patients with angiographically documented 
coronary disease (≥50% stenosis in ≥1 major vessel or branch) suitable for 
revascularization.  

 
 To be eligible, patients also had to have ischemia during exercise or pharmacological 

stress testing and at least one episode of asymptomatic ischemia during 48-hour 
AECG monitoring. Patients either were free of angina or had symptoms that could be 
well controlled by medical therapy. 

Circulation 1997; 95: 2037-2043  



Two-year cumulative mortality rates for three treatment strategies.  

Davies R et al. Circulation 1997;95:2037-2043 

Copyright © American Heart Association 

ACIP trial  
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≥5% Reduction  in Ischemic
Myocardium (n=68)

No Significant Reduction in Ischemia
(n=37)

Unadjusted p=0.001 

Risk-Adjusted p=0.082 

COURAGE Serial Nuclear Substudy: Outcomes in 

105 Patients with Moderate-to-Severe Baseline 

Ischemia Who Returned for 2nd Study @ 6-18 months 

Shaw et al. Circulation. 2008;117:1283-1291. 

16% 

34% 

A: PCI reduces 

ischemia better than 

OMT alone 

B: For both groups 

combined, ischemia 

reduction is associated 

with fewer events 

 
C: Does PCI  

Reduce Events? 



PCI did not Reduce Events 
Subset with Moderate-to-Severe Ischemia at Baseline, with 

or without a 2nd scan during follow up  
 

Shaw et al. AHJ 2012 

For 189 pts with core lab-interpreted moderate-severe ischemia, 

PCI vs. OMT 24% vs. 21%, HR 1.19 (95% CI 0.65-2.18)  



Fractional Flow Reserve: Emerging gold standard for 
ischemia assessment… 



FAME 2 

Stable CAD patients scheduled for 1, 2 or 3 vessel DES-PCI 

N = 1220 

FFR in all target lesions 

When all FFR > 0.80  
(n=332) 

MT 

At least 1 stenosis 
with FFR ≤ 0.80 (n=888) 

Randomization 1:1 

PCI + MT MT 

Follow-up  after 1, 6 months, 1, 2, 3, 4, and 5 years 

Registry 

50% randomly  

assigned to FU 

FAME 2 : FFR-Guided PCI versus Medical Therapy in Stable CAD 

Randomized Trial  

NEJM 2012;367:991-1001. 



FAME 2: FFR-Guided PCI vs. Medical Therapy in Stable CAD 

Primary Outcome 
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Medical Therapy vs. No Flow-Limiting Stenosis: HR 4.32 (1.75-10.7); p<0.001 

FFR-Guided PCI vs. No Flow-Limiting Stenosis: HR 1.29 (0.49-3.39); p=0.61 

FFR-Guided PCI vs. Medical Therapy: HR 0.32 (0.19-0.53); p<0.001 

All-cause death, MI, or urgent revascularization 

De Bruyne et al. NEJM 2012;367:991-1001. 
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FAME 2: FFR-Guided PCI vs. Medical Therapy in Stable CAD 

Primary Endpoint Driven by Urgent Revascularization 

Medical Therapy vs. No Flow-Limiting Stenosis: HR 4.65 (1.72-12.62); p=0.009 

 

FFR-Guided PCI vs. No Flow-Limiting Stenosis: HR 0.63 (0.19-2.03); p=0.43 

FFR-Guided PCI vs. Medical Therapy: HR 0.13 (0.06-0.30); p<0.001 

 

Registry 
FFR-PCI 
MED 

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



Myocardial  

Infarction 

Unstable angina 

+evidence of  

ischemia on ECG 

51.8% 

26.8% 

21.4% 

P=0.03 

vs. MT 

FAME 2: FFR-Guided PCI vs. Medical Therapy in Stable CAD 

Reasons for Urgent Revascularization 

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

MI 

Ischemic ECG 
changes 
present 



 FAME 2 randomized patients after cath;         
physicians treating OMT-assigned patients 
knew the anatomy and FFR results 

 If primary endpoint of COURAGE and BARI 2D 
included revascularization procedures, there 
would have been significant ∆ between arms 

 No difference in death or MI 

 Success of medical therapy/risk factor control 
not reported 

FAME 2 Perspective 



A Fundamental Question 

 If clinical trials in the OMT era show no clear death or 
MI benefit from an initial strategy of 
revascularization, do we need to cath and 
revascularize patients prior to a trial of OMT? 



ISCHEMIA Overview 
International Study of Comparative Health Effectiveness with Medical 

and Invasive Approaches 

 Patients: stable, at least moderate ischemia (core lab) 

 Hypothesis: an initial invasive strategy of cath and 
revascularization (PCI or CABG) + OMT is superior to a 
conservative strategy of OMT alone, with cath reserved for 
OMT failure 

 Composite Primary Endpoint: CV death or MI  

 Major Secondary Endpoint: angina-related QOL 

 Sample Size: 8,000 

 Follow-up: average  ̴ 4 years 

Chair -  Judith Hochman,  Co-Chair/PI - David Maron 
Co-PIs William Boden, Bruce Ferguson, Robert Harrington, Gregg Stone, David Williams  



Attempt to Avoid Prior Design Limitations 

• Exclude low risk patients 

• Reduce referral bias by randomizing prior to cath 

• Optimize revascularization procedures (DES, FFR, 
Heart Team) 

• Have sufficient power to detect a difference 
between treatment strategies 



Invasive Strategy 

• Cath and revascularize all INV patients 

• Revascularization method based on highest 
likelihood to safely and effectively relieve 
significant ischemia in viable myocardial 
territories 

• FFR required per algorithm 

 



CABG versus PCI for stable CAD 



71% enrolled  
(N=3,075) 

All Pts with de novo 3VD and/or LM 
disease (N=4,337) 

 Treatment preference (9.4%) 

 Referring MD or pts. refused  
  informed consent (7.0%)  

 Inclusion/exclusion (4.7%) 

 Withdrew before consent (4.3%) 

 Other (1.8%) 

 Medical treatment (1.2%) TAXUS 
n=903 

PCI 
n=198 

CABG 
n=1077 

CABG 
n=897 

no f/u 
n=428 

5yr f/u 
n=649 

PCI 
all captured w/  

follow up 

CABG 
2500 

750 w/ f/u 
vs 

Total enrollment 
N=3075 

Stratification:  
LM and Diabetes 

Two Registry Arms 
 

Randomized Arms 
n=1800 

Two Registry Arms 
N=1275 

Randomized Arms 
N=1800 

Heart Team (surgeon & interventionalist) 

PCI 
N=198 

CABG 
N=1077 

Amenable for only one 
treatment approach 

TAXUS* 

N=903  
CABG 

N=897 
vs 

Amenable for both 
treatment options 

Stratification:  
LM and Diabetes 

LM 
33.7% 

3VD 
66.3% 

LM 
34.6% 

3VD 
65.4% 

DM  
28.5% 

Non DM 
71.5% 

NonDM 
71.8% 

DM 
28.2% 

23 US Sites 62 EU Sites + 

SYNTAX Trial Design 

*TAXUS Express 

57% of patients with stable angina  

Serruys et al. N Engl J Med 2009;360:961-72 



SYNTAX Key findings 
 No mortality difference between two strategies 

 
 Higher repeat revascularization in the PCI arm 

 
 Higher stroke rate in the CABG arm 

 
 



Serruys et al. N Engl J Med 2009;360:961-72 



Farkouh et al. N Engl J Med 2012;367:2375-84 



Farkouh et al. N Engl J Med 2012;367:2375-84 



Take home messages for revascularization for stable CAD… 

 Optimal medical therapy remains the cornerstone for management. 
 

 Reasonable to refer to coronary angiography for intermediate and high risk 
patients 
 

 PCI for stable angina primarily driven by symptoms despite OMT 
 

 Role of ischemia in guiding PCI unclear but FFR may be helpful 
 

 For complex disease (SYNTAX score >32) CABG is preferable to PCI 
 

 In diabetics with complex multivessel disease CABG is preferable to PCI 
 

 



Thank you…… 



CME Questions 



57 year old male, mild HTN, former smoker presents with chest 
discomfort when walking up 3 flights of stairs – relieved with rest. The 
symptoms have been present for the past 4 months. 
 
An exercise stress test (mod BRUCE) demonstrates 1 mm inferior 
lateral ST segment depression at a work load of 9.5 METs associated 
with dyspnea and typical chest pain.  Symptoms  and ECG changes 
resolve <1.5 minutes into recovery. 
 
Which is the next best step: 
 
A. Begin aspirin, beta blocker, SLNTG, statin and observe patient in 

clinic 
B. Begin above medical therapy and refer for coronary angiography  
C. Proceed with coronary angiography and PCI if lesion amenable 
D. Reassurance and observation 

A. 



Revascularization in stable CAD….PCI versus CABG  

64 y/o with HTN, HLD, DM, presents with CCS 3 angina on medical 
therapy. 
 
Coronary angiography reveals a chronic total occlusion of the RCA, 
bifurcation disease involving the mid LAD and first diagonal (both 
involved) and long diffuse calcified disease of OM1. 
 
Which is the best revascularization strategy in this patient?  

A. PCI 
B. Attempt PCI of RCA first then consider CABG if PCI fails 
C. CABG 
 

C. 



In comparison to OMT alone, PCI + OMT for stable CAD has been 
shown  in clinical trials to be superior in all of the following 
outcomes EXCEPT….. 

A. Reduction of anginal symptoms to a greater degree in the first year after therapy. 
B. Greater reduction in the presence of ischemia by non-invasive testing 
C. Greater reduction in the occurrence of future myocardial infarction 
D. Reduction in future need for urgent revascularization 

 
 

C. 



EXTRA SLIDES 



Stable plaque or stable patient? or Both? 

ESC 2013 Guidelines European Heart Journal (2013) 34, 2949–3003 



BARI 2D Survival by Revascularization Mode 
PCI vs. CABG Selected by Treating Physicians 

35% DES (after April 2003, 61% DES) 84% IMA grafts 

BARI 2D Study Group. N Engl J Med 2009;360:2503-2512. 



Freedom from Angina in BARI 2D: PCI 

Dagenais et al. Circulation 2011;123:1492-1500 



Freedom from Angina in BARI 2D: CABG 

Dagenais et al. Circulation 2011;123:1492-1500 



Ischemia Eligibility Criteria 
Fulfillment of one of the following ischemia eligibility 
criteria, reviewed by core lab: 

 

Projected annual CV death/MI rate across modalities = 5% 

Nuclear 

Perfusion 
Echo/CMR  

Wall Motion  
CMR 

Perfusion 

≥10% 
myocardium 

≥3/16 segments with 

stress-induced severe 

hypokinesis or akinesis 

≥12.5% 
myocardium 



Blinded CCTA1 

Core lab anatomy eligible?2 

RANDOMIZE 

Late screen failure 

INVASIVE Strategy 

OMT3 + Cath + 

Optimal Revascularization 

CONSERVATIVE Strategy 

OMT3 alone 

Cath reserved for OMT failures 

Stable Patient 

Moderate or Severe Ischemia 

no 

yes 

1CCTA will be performed in all patients with eGFR >60 mL/min 
2Exclude patients with LM disease or no obstructive disease 
3OMT=Optimal medical therapy 

Average 4 Years of Follow-up 

Primary Endpoint: Composite of CV Death and MI 



Ischemia on 

stress 

image in the 

distribution 

of the 

stenosis 

+ 

- 

% Stenosis 

on Cath 

≥50% 

FFR Requirement 

(≥2.25 mm artery) 

No PCI 

<50%(if PCI is 

considered) 
Required 

PCI <0.80 

>0.80 No PCI 

<80% (if PCI is 

considered) 
Required 

PCI 

>0.80 No PCI 

≥80% Consider 

Imaging 

Stress 

Test 

PCI 

<0.80 

PCI based on anatomic feasibility and clinical considerations 

PCI 

>0.80 No PCI 

<0.80 


