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Angiography-guided PCI FFR-guided PCI

Measure FFR in all 

indicated stenoses

Stent all indicated 

stenoses

Stent only those 

stenoses with FFR ≤ 0.80

Randomization

Indicate all stenoses ≥ 50% 

considered for stenting

Patient with stenoses ≥ 50% 

in at least 2 of the 3 major 

epicardial vessels

1-year follow-up

FLOW CHART



FAME study: PRIMARY ENDPOINT

Composite of death, myocardial infarction, 
or repeat revascularization (“MACE”) 

at 1 year  



FAME study: SECONDARY ENDPOINTS

• individual components of MACE at 1 year

• functional class

• use of anti-anginal drugs

• health-related quality of life (EuroQOL-5D)

• procedure time

• amount of contrast agent used during procedure

• cost of the procedure



FFR-guided

30 days
2.9% 90 days

3.8% 180 days
4.9% 360 days

5.3%

Angio-guided

absolute difference in MACE-free survival

FAME study:  Event-free Survival 



Tonino, et al. New Engl J Med 2009;360:213-24.
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FAME Study: One Year Outcomes
1,005 patients with MVD randomized to FFR or Angio-guided PCI



FAME study:  CONCLUSIONS (1)

Routine measurement of FFR during PCI with DES 
in patients with multivessel disease, when 
compared to current angiography guided strategy

• reduces the rate of the composite endpoint of 

death, myocardial infarction, re-PCI and CABG 

at 1 year by ~ 30%

• reduces mortality and myocardial infarction at 

1 year by ~ 35 %



FAME 2 Trial:
Results and Lessons Learned

William F. Fearon, MD

Associate Professor of Medicine

Director, Interventional Cardiology

Stanford University Medical Center



FAME 2: Design

◼ Hypothesis:

❑ Optimal medical therapy plus FFR-guided PCI improves outcomes 

compared to optimal medical therapy alone in patients with stable 

coronary artery disease.

De Bruyne, et al. New Engl J Med 2012;367:991-1001



Flow Chart
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 FU27%

Randomized Trial 

73%



Primary Endpoint: Death, MI, Urgent Revasc
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MT vs. Registry:      HR 4.32 (1.75-10.7); p<0.001

PCI+MT vs. Registry: HR 1.29 (0.49-3.39); p=0.61

PCI+MT vs. MT:      HR 0.32 (0.19-0.53); p<0.001

De Bruyne, et al. New Engl J Med 2012;367:991-1001
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FAME 2 trial
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FAME 2 Trial

▪ In patients with stable coronary artery disease, FFR-guided PCI 

improves patient outcome and is cost-effective when compared to 

medical therapy alone.  

▪ This improvement is driven by a dramatic decrease in the need for 

urgent revascularization for ACS.

▪ In patients with functionally non-significant stenoses, medical therapy 

alone resulted in an excellent outcome, regardless of the angiographic 

appearance of the stenoses.

Take Home Messages:



FAME 3 Trial:
FFR-Guided PCI vs. CABG

William F. Fearon, M.D.  

Associate Professor of Medicine

Director, Interventional Cardiology

Stanford University Medical Center



Background:

◼ Why should we expect a different result with

FAME 3?

❑ 2nd  Generation DES outperform 1st Generation.

❑ Fractional Flow Reserve-guided PCI outperforms  

angiography-guided PCI.



FAME 3:

Hypothesis

◼ Fractional flow reserve (FFR)-guided  

percutaneous coronary intervention (PCI)  

using the 2nd generation Resolute DES in  

patients with multivessel coronary artery  

disease (CAD) will result in similar outcomes  

to coronary artery bypass graft surgery  

(CABG).



FAME 3:

Objective

◼ The primary objective of the FAME 3 Trial is  

to demonstrate that FFR-guided PCI with the  

2nd generation Resolute DES is non-inferior  

to CABG in patients with multivessel CAD.



FAME 3:
Design

◼ Multicenter, worldwide, prospective,  

randomized trial

◼ Non-inferiority design

◼ 1500 patients from 50 sites

◼ Plan for 2 years enrolment and up to 5 year

follow-up



All Comers with 3 V CAD  

(not involving LM)

Heart team identifies lesions for PCI/CABG  

and then patient is randomized

FFR-Guided PCI with Resolute DES  

Stent all lesions with FFR ≤ 0.80  

(n=750)

Perform CABG based on  

coronary angiogram  

(n=750)

Primary: One Year follow-up for Death, MI, CVA, Revascularization  

Key Secondary: Three Year follow-up for Death/MI/CVA

Study Flow:

Non-inferior Design



FAME 3:
Inclusion Criteria

◼ Age ≥ 21 years

◼ Three vessel CAD, defined as ≥ 50% diameter stenosis  

by visual estimation in each of the three major epicardial  

vessels, but not involving left main coronary artery, and  

amenable to revascularization by both PCI and CABG as  

determined by the Heart Team

◼ Willing and able to provide informed, written consent



FAME 3:
Key Exclusion Criteria

◼ Requirement for other cardiac or non-cardiac surgical  

procedure (e.g., valve replacement)

◼ Previous CABG

◼ Left main disease requiring revascularization

◼ Cardiogenic shock and/or need for  

mechanical/pharmacologic hemodynamic support

◼ Recent STEMI (<5 days)

◼ Ongoing Non STEMI with biomarkers (e.g., cardiac  

troponin) still rising

◼ Known left ventricular ejection fraction <30%



FAME 3:
Major Endpoints

◼ Primary Endpoint:

❑ One year rate of Death, MI, Stroke and  

Revascularization

◼ Key Secondary Endpoint:

❑ Three year rate of Death, MI and Stroke



FAME 3:
Secondary Endpoints

◼ MACCE rate at 1 and 6 months, 3 years and 5 years

◼ Stent thrombosis (ARC definition) and graft occlusion at  

each time point

◼ Bleeding complication

◼ Significant arrhythmia

◼ Development of acute renal failure

◼ Length of hospitalization

◼ Rehospitalization

◼ Quality of life and cost-effectiveness

◼ Utility of Functional SYNTAX Score



FAME 3
Study Organization

◼ Investigator initiated trial

◼ Coordinated by Stanford with support of a

CRO

◼ Funded by research grants from Medtronic  

and St. Jude Medical

◼ Independent DSMB and CEC



Conclusion:

◼ By incorporating FFR-guided PCI and  

utilizing the 2nd generation Resolute Integrity  

stent, FAME 3 aims to demonstrate that FFR-

guided PCI is non-inferior to CABG in  

patients with 3-vessel coronary disease not  

involving the left main coronary artery.



Pamela S. Douglas, Udo Hoffmann, Manesh R. Patel, 
Daniel Mark, Lawton Cooper, and Kerry Lee 

On behalf of the PROMISE Investigators

Duke Clinical Research Institute, Massachusetts General Hospital, 
and the National Heart, Lung, and Blood Institute

A Randomized Comparison of Anatomic versus 

Functional Diagnostic Testing Strategies in Symptomatic 

Patients with Suspected Coronary Artery Disease

Supported by R01HL098237, R01HL098236, R01HL98305 and R01HL098235 from the National Heart, Lung, and Blood Institute



1:1 Randomization — 10,000 patients
Stratified by site and intended functional test

Symptoms suspicious for significant CAD 
Requiring non-emergent noninvasive testing

64+ slice 
CTA

Functional strategy

Exercise ECG or 
exercise imaging

Pharmacologic
stress imaging

Tests read locally; Results immediately available
Subsequent testing/management by site care team, per guidelines

PROMISE Trial Design

Minimum  follow-up  12  months

Anatomic strategy



Study Population

Inclusion criteria

▪ Non-urgent, noninvasive CV 

testing clinically necessary 

▪ No history of CAD or recent 

CAD evaluation

▪ Age ≥55 years (men) or ≥65 

years (women)  OR

▪ Age 45–54 years (men) or 

50–64 years (women) with 

≥1 major cardiac risk factor

Exclusion criteria

▪ Unstable hemodynamics or 

arrhythmias

▪ Urgent evaluation for R/O ACS 

▪ Known significant congenital, 

valvular or cardiomyopathic 

heart disease

▪ Any reason the patient could 

not be safely randomized



Follow-up
12-month follow-up

▪ Completed 4750 (95%)

12-month follow-up

▪ Completed 4600 (92%)

Received functional test 
as 1st test (n=4692, 94%)

▪ Received other test as 
1st test (n=67, 1%)

▪ No test (n=248, 5%)

Received CTA/CAC 
as 1st test (n=4686, 94%)

▪ Received other test as 
1st test (n=154, 3%)

▪ No test (n=156, 3%)

Allocation

Median follow-up: 25 months (IQR 18, 34) 

Maximum follow-up: 50 months

Stress nuclear (67%)
Stress echo (23%)

Ex ECG (10%)

Functional testing 
strategy (n=5007)

Anatomic testing strategy 
(CTA) (n=4996)

Randomized 
(n=10,003; 193 NA sites; July 2010 – Sept 2013)

Randomization 
and Follow-up



Primary Endpoint: 
Death, MI, Unstable Angina, Major Complications

CTA : Functional 

Hazard Ratio: 1.04

(95% CI: 0.83, 1.29)

P = 0.750

HR 0.94; p=0.682



Secondary Endpoint: 
Primary Endpoint + Catheterization w/o Obstructive CAD

CTA : Functional 

Hazard Ratio: 0.91

(95% CI: 0.78, 1.06)

P-value: 0.217

HR 0.85; p=0.055



Secondary Endpoint: 
Death or Non-fatal MI

CTA : Functional 

Hazard Ratio: 0.88

(95% CI: 0.67, 1.15)

P-value: 0.348

HR 0.66; p=0.049



Primary Endpoint: Subgroup Analyses



Summary
▪ PROMISE enrolled a symptomatic, intermediate risk 

population for whom testing is currently recommended

▪ There is a low event rate in this contemporary population 

▪ There were no significant differences in outcomes between 
an initial anatomic (CTA) or functional testing strategy with 
respect to the primary endpoint overall or in any subgroup

▪ An initial CTA strategy was associated with a lower rate of 
invasive catheterization without obstructive CAD 

▪ Radiation exposure was higher in CTA arm overall, but lower 
in those patients for whom a nuclear test was specified at 
randomization as the intended functional test, and who were 
then randomized to CTA



Conclusions

▪ Compared to usual care using a functional testing 
strategy, use of an initial anatomic testing strategy 
employing CTA did not improve clinical outcomes in 
patients with suspected CAD

▪ Our results suggest that CTA is a viable alternative to 
functional testing 

▪ These real-world results should inform noninvasive 
testing choices in clinical care as well as provide 
guidance to future studies of diagnostic strategies in 
suspected heart disease



Results Published Online Today 




