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Study Overview
Objective: To determine whether fractional flow reserve 
(FFR) –guided percutaneous coronary intervention (PCI) 
is noninferior to coronary-artery bypass grafting (CABG) 
in patients with 3-vessel coronary artery disease (CAD). 
Design: Investigator-initiated, multicenter, international, 
randomized, controlled trial conducted at 48 sites. 
Setting and participants: A total of 1500 patients with 
angiographically identified 3-vessel CAD not involving 
the left main coronary artery were randomly assigned to 
receive FFR-guided PCI with zotarolimus-eluting stents or 
CABG in a 1:1 ratio. Randomization was stratified accord-
ing to trial site and diabetes status. 
Main outcome measures: The primary endpoint was major 
adverse cardiac or cerebrovascular event, defined as 
death from any cause, myocardial infarction (MI), stroke, 
or repeat revascularization. The secondary endpoint was 
defined as composite of death, MI, or stroke. 
Results: At 1 year, the incidence of the composite primary 
endpoint was 10.6% for patients with FFR-guided PCI, 
and 6.9% for patients with CABG (hazard ratio [HR], 1.5; 
95% CI, 1.1-2.2; P = .35 for noninferiority,) which was not 
consistent with noninferiority of FFR-guided PCI com-

pared to CABG. The secondary endpoint occurred in 
7.3% of patients in the FFR-guided PCI group compared 
with 5.2% in the CABG group (HR, 1.4; 95% CI, 0.9-
2.1). Individual findings for the outcomes comprising the 
primary endpoint for the FFR-guided PCI group vs the 
CABG group were as follows: death, 1.6% vs 0.9%; MI, 
5.2% vs 3.5%; stroke, 0.9% vs 1.1%; and repeat revas-
cularization, 5.9% vs 3.9%. The CABG group had more 
extended hospital stays and higher incidences of major 
bleeding, arrhythmia, acute kidney injury, and rehospi-
talization within 30 days than the FFR-guided PCI group. 
Conclusion: FFR-guided PCI was not found to be noninfe-
rior to CABG with respect to the incidence of a composite 
of death, MI, stroke, or repeat revascularization at 1 year. 

Commentary
Revascularization for multivessel coronary artery disease 
can be performed by CABG or PCI. Previous studies 
have shown superior outcomes in patients with mul-
tivessel CAD who were treated with CABG compared to 
PCI.1-3 The Synergy between PCI with Taxus and Cardiac 
Surgery (SYNTAX) trial, which compared CABG to PCI 
in patients with a multivessel disease or unprotected 
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left main CAD, stratified the anatomic complexity based 
on SYNTAX score and found that patients with higher 
anatomic complexity with a high SYNTAX score derive 
larger benefit from CABG compared to PCI.4 Therefore, 
the current guidelines favor CABG over PCI in patients 
with severe 3vessel disease, except for patients with a 
lower SYNTAX score (<22) without diabetes.5,6 However, 
except for a smaller size study,3 the previous trials that 
led to this recommendation used mostly first-generation 
drug-eluting stents and have not evaluated second-gen-
eration stents that have lower rates of in-stent restenosis 
and stent thrombosis. In addition, there have been signifi-
cant improvements in the PCI techniques since the study 
period, including the adoption of a radial approach and 
superior adjunct pharmacologic therapy. Furthermore, 
previous studies have not systematically investigated the 
use of PCI guided by FFR, which has been shown to be 
superior to angiography-guided PCI or medical treatment 
alone.7-9 

In this context, Fearon and the investigators of the 
FAME 3 trial investigated the use of FFR- guided PCI 
with second-generation zotarolimus drug-eluting stent 
compared to CABG in patients with 3-vessel CAD. 
They randomized patients with angiographically identified 
3-vessel CAD in a 1:1 ratio to receive FFR-guided PCI or 
CABG at 48 sites internationally. Patients with left main 
CAD, recent ST-elevation MI, cardiogenic shock, and left 
ventricular ejection fraction <30% were excluded. The 
study results (composite primary endpoint incidence of 
10.6% for patients with FFR-guided PCI vs 6.9% in the 
CABG group (HR, 1.5; 95% CI, 1.1-2.2; P = 0.35 for non-
inferiority) showed that FFR-guided PCI did not meet the 
noninferiority criterion.

Although the FAME-3 study is an important study, 
there are a few points to consider. First, the 24% of the 
lesions had a FFR measured at >0.80. The benefit of 
FFR-guided PCI lies in the number of lesions that are 
safely deferred compared to angiography-guided PCI. 
The small number of deferred lesions could have limited 
the benefit of FFR guidance compared with angiography. 
Second, this study did not include all comers who had 
angiographic 3-vessel disease. Patients who had FFR 
assessment of moderate lesions at the time of diagnostic 
angiogram and were found to have FFR >0.80 or were 

deemed single- or 2-vessel disease were likely treated 
with PCI. Therefore, as the authors point out, the patients 
included in this study may have been skewed to a high-
er-risk population compared to previous studies. 

Third, the study may not reflect contemporary inter-
ventional practice, as the use of intravascular ultra-
sound was very low (12%). Intravascular ultrasound 
–guided PCI has been associated with increased 
luminal gain and improved outcomes compared to angi-
ography-guided PCI.10 Although 20% of the patients in 
each arm were found to have chronic total occlusions, 
the completeness of revascularization has not yet been 
reported. It is possible that the PCI arm had fewer com-
plete revascularizations, which has been shown in pre-
vious observational studies to be associated with worse 
clinical outcomes.11,12 

Although the current guidelines favor CABG over PCI 
in patients with multivessel disease, this recommenda-
tion is stratified by anatomic complexity.6 In fact, in the 
European guidelines, CABG and PCI are both class I 
recommendation for the treatment of 3-vessel disease 
with low SYNTAX score in patients without diabetes.5 
Although the FAME-3 study failed to show noninferiority 
in the overall population, when stratified by the SYNTAX 
score, the major adverse cardiac event rate for the PCI 
group was numerically lower than that of the CABG 
group. The results from the FAME-3 study are overall in 
line with the previous studies and the current guidelines. 
Future studies are necessary to assess the outcomes of 
multivessel PCI compared to CABG using the most con-
temporary interventional practice and achieving complete 
revascularization in the PCI arm. 

Applications for Clinical Practice
In patients with 3-vessel disease, FFR-guided PCI was 
not found to be noninferior to CABG; this finding is con-
sistent with previous studies. 
—Shubham Kanake, BS, Chirag Bavishi, MD, MPH, and 

Taishi Hirai, MD, University of Missouri, Columbia, MO
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