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Why should we perform coronary 

physiologic lesion assessment? 
Poor correlation between angiographic diameter stenosis and FFR in 4,086 lesions 

Toth, et al. Eur Heart J 2014;35:2831-38. 



Assessing Left Main Significance 

Hamilos, et al. Circulation 2009;120:1505 

Poor correlation between “expert angiographer” and FFR 



Angiography can be Misleading 

Curzen, et al. Circ Cardiovasc Interv 2014;7:248-55. 

200 stable patients referred for coronary angiography underwent 

routine FFR in all patent vessels. 



Lin, et al. JAMA 2008;300:1765 

In the United States, 44.5% (n=10,629) of patients 

underwent stress testing within the 90 days prior to 

elective PCI… 



FFR vs. Nuclear Perfusion Scan in MVD 

Melikian et al. J Am Coll Cardiol Int 2010;3:307-14 

67 patients with angiographic 2 or 3 vessel CAD 



Routine Coronary Physiologic 

Lesion Assessment Improves 

Outcomes  



New Engl J Med 2009;360:213-24. 

FAME 1 Study: One Year Outcomes 
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1,005 patients with multivessel CAD randomized to FFR or Angio-guided PCI 



FFR-Guided 

Angio-Guided 

730 days 

4.5% 

 

Pijls, et al. J Am Coll Cardiol 2010;56:177-184 

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

Survival Free of MACE 



FAME: Economic Evaluation 

Circulation 2010;122:2545-50. 

Bootstrap Analysis 

FFR-guided PCI 

saved >$2,000 per 

patient at one year 

compared to Angio-

guided PCI 



FFR Predicts Quality of Life 
706 stable patients treated with PCI in FAME 1 and FAME 2 

Nishi T, et al. Circulation 2018;138:1797-1804. 
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P for trend <0.001 (overall) 



FFR Predicts Quality of Life 
706 stable patients treated with PCI in FAME 1 and FAME 2 

Nishi T, et al. Circulation 2018;138:1797-1804. 
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P for trend = 0.009 

Delta FFR = Post PCI FFR – Pre PCI FFR 



FAME 2: Five Year Follow-Up 
Five Year Rate of Spontaneous Myocardial Infarction 

Xaplanteris, et al. New Engl J Med 2018;379:250-59. 

P=0.04 



Meta-Analysis of FFR-Guided PCI 
2,400 patients with stable (or stabilized) CAD from 3 randomized trials 

comparing FFR-guided PCI with medical therapy 

Zimmermann, et al. Eur Heart J 2019;40:180-186. 

D
e
a
th

 o
r 

M
I 

Death or MI 



FAME 2: Three Year Outcomes 
Cost Differences over Three Year Follow-up 

Circulation 2018;137:480-487. 



Value of Post PCI FFR 

Johnson, et al. J Am Coll Cardiol 2014;64:1641-54. 

Meta-analysis of 10 publications (966 patients) with post PCI FFR and F/U 



Why wouldn’t you perform 

coronary physiologic lesion 

assessment? 



Johnson, et al. JACC Cardiovasc Intv 2016;9:757-67. 

FFR is not Reproducible? 
FFR and iFR measured in duplicate in 763 patients from the CONTRAST trial 



Relationship between FFR and MACE 
607 medically treated patients in FAME 2 

Barbato, et al. J Am Coll Cardiol 2016;68:2247-55. 

FFR=0.87-1.0 

FFR=0.64-0.77 

FFR=0.78-0.86 

FFR≤0.63 



Real World Angiography-Guided PCI 
Two year rate of death, MI, and revascularization in 2,292 patients treated  

with current generation DES 

Silber, et al. Lancet 2011;377:1241-47. 



In whom shouldn’t we do FFR? 
42 yo man with chest pain and anterior ischemia on stress echo 



Tonino, et al.J Am Coll Cardiol 2010;55:2816-21. 

1329 lesions in the FFR-guided arm 

~35% 

~20% 

Need FFR 

Which Lesions Need FFR? 



In whom shouldn’t we do FFR? 

STEMI 

Variable Degree of  

Reversible Microvascular  

Stunning 

Maximum Achievable  

Flow is Less 

Smaller Gradient and  

Higher FFR across  

Any Given Stenosis 

With time, the microvasculature may 

recover, maximum achievable flow 

may increase, and a larger gradient 

with a lower FFR may be measured 

across a given stenosis  

Culprit vessel of a STEMI 



COMPARE-ACUTE Trial 

Smits, et al. New Engl J Med 2017;376:1234-44. 

885 patients with STEMI and MVD randomized in 2:1 fashion to 

culprit only PCI or to FFR-guided complete revascularization  

Death, MI, Revascularization, or CVA 



FFR NSTE ACS (Culprit + Non Culprit Vessel) 

Comparison of MACE in FAME patients with and without ACS 

Tonino, et al. J Am Coll Cardiol Intv 2011;4:1182-9. 



Is Physiologic Lesion Assessment 

Mandatory in Every PCI? 

 FFR is useful in a broad range of patients: 

 Intermediate single vessel CAD 

 Almost all multivessel CAD patients 

 ACS patients (except the culprit vessel in the 

acute setting of STEMI) 

 After PCI to predict outcome 

 



When Shouldn’t We FFR? 

 Patient with typical angina and ischemia on 

non-invasive testing in a region supplied by a 

vessel with an angiographically high grade 

lesion 

 

 Culprit vessel of a STEMI in the acute phase 

 

 If the FFR result is not going to change your 

treatment plan 


