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Safety of Deferring PCI Based on FFR
5 Year Cardiac Death and MI rate in DEFER trial
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FAME Trial:
Lesions ≥ 2 vessels

FAME Trial:
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Angio-Gui FFR- PAngio Gui
ded

n = 496 

FFR
Guided
n = 509

P 
Value

Indicated lesions / patient 2.7±0.9 2.8±1.0 0.34

Stents / patient 2.7 ± 1.2 1.9 ± 1.3 <0.001



Angio- FFR- Pg o
Guided
n = 496 

Guided
n = 509

P 
Value

Indicated lesions / patient 2.7±0.9 2.8±1.0 0.34

Stents / patient 2.7 ± 1.2 1.9 ± 1.3 <0.001

Procedure time  (min) 70 ± 44 71 ± 43 0.51

Contrast agent used (ml) 302 ± 127 272 ± 133 <0.001

Equipment cost (US $) 6007 5332 <0.001

Length of hospital stay (days) 3.7 ± 3.5 3.4 ± 3.3 0.05



FAME Study: One Year Outcomes
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FAME Study: Two Year OutcomesFAME Study: Two Year Outcomes
Death/MI was significantly reduced from 12.9% to 8.4% (p=0.02)

Survival Free of MACE
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What happens to deferred lesions?What happens to deferred lesions?

513 Deferred Lesions in
509 FFR-Guided Patients

Two Year Follow-up of 
Lesions Deferred in FAME
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FAME: Economic EvaluationFAME: Economic Evaluation
Bootstrap Analysis

FFR-guided PCI 
saved >$2,000 per 
patient at one year 
compared to Angio-
guided PCIguided PCI

Circulation 2010;122:2545-50.



Functional SYNTAX ScoreFunctional SYNTAX Score

Without FFR

Nam CW, et al. J Am Coll Cardiol 2011;58:1211-8



Functional SYNTAX ScoreFunctional SYNTAX Score
FSS Reclassifies >30% of patients

Without FFR With FFR

Nam CW, et al. J Am Coll Cardiol 2011;58:1211-8



FSS Discriminates Risk for Death/MI

P < 0 01
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FAME 2
Stable CAD patients scheduled for 1, 2 or 3 vessel DES-PCI

N = 1220N = 1220

FFR in all target lesionsFFR in all target lesions
RegistryRandomized Trial 

When all FFR > 0.80 
(n=332)

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

Randomization 1:1

MTPCI + MT MT
50% randomly 
assigned to FU27%73%

Primary Endpoint: Death, MI or Urgent Revascularization at 2 Yr



Patients with Angina Class II to IVg

%

p<0.001 p=0.002

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



Primary Endpoint: Death, MI, Urgent Revascy p , , g
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Patients with urgent revascularization g
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Patients with urgent revascularization g

Myocardial 
Infarction21 4%21 4%Urgent revascularization 

d i b MI t bl Infarction21.4%21.4%driven by MI or unstable 
angina with ECG changes

51.8%51.8%FFR-Guided
PCI + MT

MT

26.8%26.8%0.9%         vs.       5.2% 

Unstable angina
+evidence of 

p<0.001
83% Relative Risk Reduction

ischemia on ECG



Landmark Analysis for Death/MI
30

Landmark Analysis for Death/MI
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Spontaneous vs. Procedural MISpontaneous vs. Procedural MI
Independent predictors of subsequent mortality in 7,773 patients in ACUITY

Prasad, et al. J Am Coll Cardiol 2009;54:477-86.



Bootstrap SimulationBootstrap Simulation

80% of the 10,000 
replications were p
below the 
$50,000/QALY 
willingness to paywillingness-to-pay 
threshold and 
99.5% were below 
the  $100,000/QALY 
threshold

Circulation 2013;128:1335-40.



Real World FFR UseReal World FFR Use
7,358 consecutive patients referred for PCI (1,090 FFR-Guided)7,358 consecutive patients referred for PCI (1,090 FFR Guided)

Li, et al. Eur Heart J 2013;34:1375-83



Integrated Use of FFR and IVUS 

Aft R ti U f FFR
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Real World FFR Use
2,178 pairs of propensity matched patients before and after routine FFR use

Park SJ, et al. Eur Heart J 2013;in press
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FFR-Guided CABG?FFR Guided CABG?
Of 627 consecutive CABG patients, 198 had FFR guidance on at least one lesion 

Toth, et al. Circulation 2013;128:1405-1411



FFR-Guided CABG?FFR Guided CABG?
Of 627 consecutive CABG patients, 198 had FFR guidance on at least one lesion 

Toth, et al. Circulation 2013;128:1405-1411



FFR in Intermediate Left Main Disease
5 year survival rate of 209 patients with moderate LM disease 
treated medically if FFR≥0 80 and revascularized if FFR<0 80treated medically if FFR≥0.80 and revascularized if FFR<0.80

Hamilos, et al. Circulation 2009;120:1505



Left Main Stem Stenoses are Rarely Isolatedy

The influence of a distal stenosisThe influence of a distal stenosis
on the FFR of the LM depends 
on the extent to which 
h i fl th LMhyperemic flow across the LM 
stenosis will be decreased by this 
distal lesiondistal lesion

• Severity 
M di l• Myocardial mass

Courtesy Bernard De Bruyne, MD, PhD
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Effect of Epicardial Lesions on FFR 
Assessment of Intermediate LM Disease

In Vitro Model

Daniels, et al. J Am Coll Cardiol Intv 2012;5:1021-5.
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Effect of Epicardial Lesions on FFR 
Assessment of Intermediate LM Disease

A i l M d lAnimal Model

Yong, et al. Circ Cardiovasc Interv 2013;6:161-5.
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Effect of Downstream Stenosis on LM FFR:
Human Validation

Un-inflated balloon used to simulate LM stenosisUn-inflated balloon used to simulate LM stenosis

Balloons inflated within stent to Balloons inflated within stent to 
simulate downstream stenosissimulate downstream stenosis

2 pressure wires with sensors 
in the distal LAD and LCX
2 pressure wires with sensors 
in the distal LAD and LCX



Effect of Downstream Stenosis on LM FFR:
Human Validation

Pressure wire in LAD: Pressure wire in LCX (LMain FFR):

Balloon inflated in LAD FFR without balloon inflation 0.76
Epicardial FFR 0.35 FFR with balloon inflation 0.84



Effect of Downstream Stenosis on LM FFR:

91 paired measurements obtained in 24 patients
Human Validation

p p

When FFRapp >0.85, FFRtrue >0.80 100% of the time.   



Conclusion:Conclusion:

 The role of FFR in guiding PCI continues to 
be demonstrated in unique populationsbe demonstrated in unique populations 
(MVD, Stable CAD, LM Disease) by a variety 
of investigators in both prospective 
randomized trials and retrospective registryrandomized trials and retrospective registry 
studies. 


