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Pressure Measurement For Coronary Stenosis 

N H Pijls et al. N Engl J Med 1996;334:1703-8,

• N = 45 patients

• Sensitivity 88%, Specificity 100%, PPV 100%, NPV 88%

Comparison with 3 Non-Invasive Functional Studies
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iFR is Non-Inferior to FFR
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Hazard ratio for primary composite end point of death, myocardial infarction 

and revascularization 1.12 (95% CI, 0.79-1.58) P=0.53

iFR

FFR

HR (95% CI) =

1.12 (95% CI: 0.79, 1.58) 

P=0.53 

6.1%
6.7%

iFR (n=1012)

FFR (n=1007)

DEFINE-FLAIR

N Engl J Med. 2017 May 11;376(19):1813-1823N Engl J Med. 2017 May 11;376(19):1824-1834

Deferred 

Revascularization
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ESC Guideline 2018

CCS Guideline 2019

AUC 2017

JCS Guidelines 2019



FAME I
FFR- vs. CAG guided PCI in Multivessel Disease

Primary Endpoint: Death, MI, and Repeat Revascularization

2.7

1.9

CAG Guided FFR Guided

Number of stents per patient

29.6%

N Engl J Med 2009; 360:213-224 Lancet. 2015;386(10006):1853-60

1 Year Follow-up 5 Year Follow-up

Deferred lesion related MI (0.2%) and repeat revascularization (3.2%) at 2-year FU 

J Am Coll Cardiol 2010;56:177–84 



FAME I

Visual Functional Mismatch

65% 20% 4%

J Am Coll Cardiol 2010;55:2816–21 
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2VD



ASAN PCI Registry

Park SJ, Ahn JM et al.  Eur Heart J. 2013 Nov;34(43):3353-61

Primary Endpoint: Death, MI, and Repeat Revascularization
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1.5/patient



ASAN PCI Registry

Park SJ, Ahn JM et al.  Eur Heart J. 2013 Nov;34(43):3353-61
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The Major Benefit of FFR(iFR) measurement

The benefit of FFR guided PCI is primarily due to

1) The reduced number of stents used per patient

2) Avoid unnecessary PCI, and

3) The subsequent decreased risk of

peri-procedural MI and (urgent) repeat revascularization



Positive and Negative (?) Physiology Studies in 2021

FLOWER-MI FUTURE FAME 3FAVOR III



FAVOR III China Randomized Trial

Combination of Coronary Imaging and Physiology



QFR-guided 

group

(N=1913)

Angiography-guided 

group

(N=1912)

Hazard ratio

(95% CI)
p value

Primary endpoint 5.8% 8.8% 0.65 (0.51-0.83) 0.0004

Death from any cause 0.7% 0.5% 1.44 (0.62-3.37) 0.40

Myocardial infarction 3.4% 5.7% 0.59 (0.44-0.81) 0.0008

Ischemia-driven revascularization 2.0% 3.1% 0.64 (0.43-0.96) 0.031

Major secondary endpoint 3.1% 4.8% 0.64 (0.46-0.89) 0.0078

Other secondary endpoints

Cardiovascular death 0.5% 0.4% 1.28 (0.48-3.44) 0.62

Peri-procedural myocardial infarction 2.9% 4.2% 0.69 (0.49-0.97) 0.033

Non-procedural myocardial infarction 0.5% 1.6% 0.33 (0.16-0.68) 0.0025

Any revascularization 2.6% 3.5% 0.73 (0.50-1.05) 0.089

Target vessel revascularization 1.2% 1.3% 0.88 (0.50-1.56) 0.66

Stent thrombosis, definite or probable 0.2% 0.3% 0.50 (0.12-1.99) 0.33

FAVOR III China Randomized Trial

Lancet. 2021 Nov 3;S0140-6736(21)02248-0

Death, MI, Ischemia-driven Revascularization Excluding peri-procedural MI



Complete Revascularization in STEMI

N Engl J Med 2017; 376:1234-1244

COMPARE ACUTE TrialDANAMI-3 PRIMULTI Trial

Lancet. 2015;386(9994):665-71.

COMPLETE Trial

N Engl J Med 2019; 381:1411-1421

CAG Guided PCI FFR Guided PCI CAG Guided PCI



J Am Coll Cardiol 2016 Sep 13;68(11):1181-1191

Long-Term Prognosis of Deferred ACS Lesions



FLOWER-MI

N Engl J Med 2021;385:297-308

Death, nonfatal MI, or  unplanned hospitalization 

Primary Endpoint
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FUTURE Trial

AHA Late Breaking Trial at 2016

In multivessel disease, does FFR help to guide treatment strategy (PCI, CABG, or medical 

treatment) and thereby improve clinical prognosis ?

1728 patients



FUTURE Trial

Death, nonfatal MI, stroke or  unplanned hospitalization 

Primary Endpoint

J Am Coll Cardiol 2021;78:1875–1885

P=0.06

P=0.06

P=0.28

P=0.90



Treatment Strategy

J Am Coll Cardiol 2021;78:1875–1885
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CAG Guided FFR Guided

Number of stents per patient

PCI Treatment

17%
9.2%



1.5

1.0

CAG Guided FFR Guided

Number of stents per patient

30%

FLOWER-MI FUTURE Trial

Treatment Strategy

Reduced Stent Number and Increased Medical Treatment



Is Deferral Safe? 

FFR 0.89  

Preventive PCI for FFR > 0.80 but vulnerable plaque



FAME3: FFR-Guided PCI vs. CABG

DOI: 10.1056/NEJMoa2112299



FAME3: FFR-Guided PCI vs. CABG

Death, MI, stroke or  Repeat revascularization

Primary Endpoint

DOI: 10.1056/NEJMoa2112299



FAME3: FFR-Guided PCI vs. CABG

BEST Trial (PCI with 2nd DES)

N Engl J Med 2015; 372:1204-1212

FAME 3

Xience
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