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• I measure both resting and hyperemic physiologic indexes 

in all cases. 

• Most of my physiology-guided decision is based on FFR in 

daily practice. 
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Discordance is everywhere…. 

Seoul National University Hospital 

Cardiovascular Center 3 

…and generally interpreted in terms of “superiority and inferiority concept”. 



If there is only one truth, discordance has no meaning… 

Group 4 

Concordant Abnormal 
13.9% (136/975) 

Group 1 

Concordant Normal 
74.3% (724/975) 

Group 2 

High FFR – Low iFR 
3.4% (33/975) 

Group 3 

Low FFR – High iFR 
8.4% (82/975) 

Seoul National University Hospital 

Cardiovascular Center 

Lee JM, Koo BK, et al. Int J Cardiol 2017 

Lee JM, Koo BK, et al. Eur Heart J 2018 
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Group 4 Group 1 Group 2 Group 3 

P value <0.001 

Clinical relevance of iFR/FFR discordance 

Group 4 Group 1 Group 2 Group 3 

P value <0.001 

Group 4 Group 1 Group 2 Group 3 

P value <0.001 

Group 4 Group 1 Group 2 Group 3 

P value <0.001 
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Group 1: High FFR & High iFR 

Group 2: High FFR & Low iFR 

Group 3: Low FFR & High iFR 

Group 4: Low FFR & Low iFR 

Seoul National University Hospital 

Cardiovascular Center 
Lee JM, Koo BK, et al. Int J Cardiol 2017 
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RESOLVE: FFR vs iFR (n=1539) 

PPV 86.0% 

NPV 73.3% 

Accuracy 80.1% 

iFR BCV: 0.90 

Jeremias et al. JACC 2014 

Using FFR as a gold standard, 

iFR is inferior to FFR by 20%. 
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iFR as the Gold Standard Index! 

Why FFR is not a single (only) gold 

standard index? 

From Cambridge dictionary 
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Prerequisites for a new comer 

• User friendly 

• No (Less) side effect 

• Scientific background 

• Clinical data 

• Better or at least complementary to existing indexes 

• Cost-saving or cost-effective  
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20 sec with adenosine, chest discomfort….. 

iFR, How easy? 

Seoul National University Hospital 

Cardiovascular Center 

    iFR doesn’t need hyperemia  

                                and measurement is instantaneous. 
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Prerequisites for a new comer 

• User friendly 

• No (Less) side effect 

• Scientific background 

• Clinical data 

• Better or at least complementary to existing indexes 

• Cost-saving or cost-effective  
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Coronary Circulatory Responses to Epicardial Stenosis 
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As stenosis severity (epicardial 

resistance) increases 
 

• No change in resting flow 

• MV resistance ▼ 

• Resting pressure gradient ▲ 

 

 

 

As stenosis severity (epicardial 

resistance) increases 
 

• Minimal and stable MV resistance 

• Hyperemic flow ▼ 

• Hyperemic pressure gradien ▲ 

P=0.431 

P=0.012 

P<0.001 

P<0.001 

P<0.001 

P=0.431 

JM Lee, BK Koo et al. Circulation 2017 

*MV, microvascular; PG, pressure gradient 
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Invasive Physiologic Indices vs. Stenosis, Resistance and Flow 

iFR 

rho = 0.51 

P<0.001 

FFR 

rho = 0.59 

P<0.001 

Diameter Stenosis 
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Seoul National University Hospital 

Cardiovascular Center 

Angiographic stenosis 

Lee JM ,Koo BK, et al Circulation 2017 
Escaned J, EuroPCR 2017 
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Prerequisites for a new comer 

• User friendly 

• No (Less) side effect 

• Scientific background 

• Clinical data 

• Better or at least complementary to existing indexes 

• Cost-saving or cost-effective  
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iFR vs. FFR: Who can be the judge? 

N13-Ammonia PET perfusion scan 
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Diagnostic Performance of FFR and iFR 
FFR iFR 
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Sensitivity Specificity PPV NPV Diagnostic accuracy

PET-derived CFR as Gold Standard 

CFR = coronary flow reserve, RFR = relative flow reserve 

Seoul National University Hospital 

Cardiovascular Center 
Hwang D, Lee JM, Koo BK, et al. JACC interv 2016 
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Diagnostic Performance of FFR and iFR 
FFR iFR 
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PET-derived RFR as Gold Standard 

CFR = coronary flow reserve, RFR = relative flow reserve 

Seoul National University Hospital 
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Hwang D, Lee JM, Koo BK, et al. JACC interv 2016 
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Association with Clinical outcomes 

Lee JM, Koo BK, et al. Circulation 2017 

Lee JM, Koo BK, et al. JACC 2017 
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91 

509 
441 

2000 

2500 

DEFER FAME FAME 2 iFR-SwedeHeart Define-FLAIR

DEFINE-FLAIR 

Largest Physiology 

Clinical Outcome Study 
n=patients in the 

physiological guided 

group  

SWEDEHEART	

SWEDEHEART	

Modified from Dr Escaned’s presentation 

RESTING PRESSURE – ISCHEMIA – REVASCULARIZATION - OUTCOMES 
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Clinical outcomes according to FFR/iFR classification 

Overall Log-rank P value <0.001 

Group HR (95% CI) P value 

Concordant Normal 1.00 (Reference) NA 

High FFR – Low iFR 2.42 (0.31-19.00) 0.399 

Low FFR – High iFR 1.79 (0.23-14.00) 0.579 

Concordant Abnormal 7.71 (2.62-22.67) <0.001 

2.4% 

11.6% 

2.5% 
3.3% 

Seoul National University Hospital 

Cardiovascular Center 

Lee JM, Koo BK, et al. JACC: Cardiovasc Interv 2018 
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Seoul National University Hospital 

Cardiovascular Center 

Courtesy of Dr Hitoshi Matsuo, Japan 
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Great success vs. Ugly fact 
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“Physiology” vs. Coronary Physiologic Index 
From Ancient Greek φύσις (physis), meaning 'nature, origin', and -λογία (-logia), meaning 'study of' 

M/78 Dyspnea, Chest discomfort 
s/p Lung cancer surgery, COPD 

Stomach cancer + 

iFR: bad 

FFR: good 

 

Which is more accurate in 

terms of prediction of patient’s 

risk?  

Wrong! 

Right! 

Seoul National University Hospital 
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• Both FFR and iFR are smart and useful physiologic indices. 

• Understanding the similarities and differences of physiologic indices and integrated 

use will maximize the benefit of invasive physiologic assessment. 

• The goal is not to prove which is a gold standard, but to increase the use of 

physiology-guided clinical decision in daily practice.  

Seoul National University Hospital 

Cardiovascular Center 

iFR FFR 

https://www.youtube.com/watch?v=UmAtMWJfEgk (with minor modification) 

Why FFR is not a single (only) gold standard index? 
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