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Identification of the naturally occurring  diastolic 
wave-free period using wave intensity  
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Using iFR to identify stable resistance phase 
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Resistance is stable during the wave-free window 
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Necessary condition to measure iFR 

• Why should it be measured at rest? 

• Why is iFR better than whole cycle Pa/Pd? 
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Mechanisms of energy dissipation 

∆P = F v + S v2 

(F and S coefficients) 
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F and S coefficients 
reflect the 
anatomical stenosis 
severity 
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Gould, K. Circulation research 1978;43:242-253 

A minimal velocity is required for stenosis 
discrimination 

Different stenosis 
severities can 
generate a similar 
low pressure drop 
(iFR/FFR) if 
interrogated with 
low velocities. 
 
 Therefore a 
minimal velocity 
is required  
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Gould, K. Circulation research 1978;43:242-253 

The same stenosis 
can generate 
different pressure 
drops (iFR/FFR) 
depending on the 
underlying velocity.  
 
Therefore the 
consistency of 
velocity is essential  

 

Consistent velocity is required for stenosis 
discrimination 

FFR = 0.8 
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Figure 8： iFR should be measured at rest. Hyperemic response such as contrast injection and use of hyperemic 
agent induce flow increae which result in the iFR value lower. A:iFR at rest B:iFR after contrast injection、
C:30seconds after contrast injection、D.iFR at maximum hyperemia induced by ATP infusion. 
  

A:Resting state B:immediately after contrast injection 

C:30sec after contrast injection D：hyperemia after ATP infusion 
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Wave-free flow Complete cycle flow 

26% 
increase* 

Mean velocities from ADVISE 
 

CLARIFY an ADVISE sub-study 

Why does iFR improve diagnostic accuracy than whole cycle Pd/Pa? 
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Complete 
cycle flow 
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Complete 
cycle flow 

Wave-free 
flow Increased 

sensitivity 
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iFR：A New Adenosine-Independent Index of 

Stenosis Severity 

～ Experience in Gifu Heart Center ～  
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Patients Characteristics 
Patient base analysis n=191 

age 71.3±9.4 

gender(M:F) M 128  F 63 

CCS class none 23 Ⅰ90 Ⅱ70 Ⅲ 8 

HT 128（67%) 

HL 109（57%) 

DM/IDDM 66(35%)/9(4.7%) 

smoking /past smoking 50(26%)/37(19.4%) 

CKD Ⅲa 62 Ⅲb 17 Ⅳ2 Ⅴ9 

HD 9 

OMI 46 

ACS 67 

SVD:MVD 1VD 101, 2VD 69, 3VD 19 

previous PCI 98 

previous CABG 8 TCTAP 2015 2015/4/28 



Lesion Characteristics 
Lesion base analysis  n=241 

measured vessel RCA 58  LCA 183 

MI related 12 

Lesions with stable pt 155 (64.7%) 

Lesions with unstable pt 85 (35.3%) 

FFRmyo 0.74±0.14 

FFR≦0.80 157 (65.1%) 

iFR 0.83±0.18 

MLD 1.20±0.40 

Ref VD 2.87±0.65 

LL 24.1±14.1 

%DS 57.8±10.5 TCTAP 2015 2015/4/28 



Correlation of iFR with FFR 
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AUC :0.857 (0.810-0.904） 
p<0.001 iFR Best cutoff ：0.90  

Sensitivity : 77.1%    
Specificity  : 79.7% 
P.P.V  : 87.7% 
N.P.V : 65.0% 
Accuracy: 78.0% 
 

Diagnostic characteristics of iFR in all 

All lesions 

N=241 
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 ADVISE-Registry(n= 339)   0.89 
 South Korean Study(n=238)  0.90 
 RESOLVE(n=1593)    0.90 
 ADVISE-in Practice( n=392)  0.90 
 ADVISE 2 (n=689)    0.89 
 GHC (n= 241)     0.90 

Consistent iFR cut-points 
IFR value with best classification for FFR≤0.80 

FDA Labeling iFR = 0.89 
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Correlation of iFR with FFR 

TCTAP 2015 

N=17 
7.1% 
 

N=38 
15.7% 

N=121 

N=67 
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• n>3000 stenoses 
 

• Independent core-lab 
blinded analyses 
 

• Investigators studies 
 

• Multi-centre collaborative 
studies 

Classification Match (%) 

Excellent iFR-FFR classification match using 
independently validated algorithm 

Adapted from Sen S et al. J Am Coll Cardiol. 2013;62(10):943-5 

ADVISE 
ADVISE-REGISTRY 

SOUTH KOREAN 

AMC / KCL 

RESOLVE 

FORECAST 

ADVISE2 

75 80 85 90 

GHC 
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73 y.o female 

PHx : none 

PI : asymptomatic. MDCTCA   

Problem list 

#1. HT #2. Ascending Aortic replacement due to TAA. 
#3. CAA aneurysm #4. VA aneurysm #5. CKD.  #6. 
effort angina  

MDCTCA findings  

    #1. intermediate focal stenosis in proximal RCA  

    #2. intermediate stenosis  in mid LAD 

    Cr :  1.4mg/dl  eGFR : 36 ml/min/1.43m2 

 

 

case1 :  iFR and FFR Why discrepant? 
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case1 :  iFR and FFR Why discrepant? 

TCTAP 2015 2015/4/28 



TCTAP 2015 2015/4/28 



TCTAP 2015 2015/4/28 



TCTAP 2015 2015/4/28 



r=0.863 (95%CI: 0.589 - 0.685), p<0.001 
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r=0.537 (95%CI: 1.183 - 1.787), p<0.001 
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r=0.273 (95%CI: 0.556 - 1.489), p<0.001 

TCTAP 2015 2015/4/28 



2015/4/28 TCTAP 2015 



FFR significance ≤0.80 

CFR significance <2.0 
Van de Hoef T., et al. Circ int. (in press) 

Flow adds significant benefit to FFR in predicting outcomes 

FFR Normal 

CFR Normal 

FFR Normal 

CFR Abnormal 

FFR Abnormal 

CFR Normal 
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Vasodilators do not improve 
physiological diagnostic accuracy 

1. Van de Hoef et al. Circ Cardiovasc Interv. 2012;5(4):508-14 
2. Sen et al. J Am Coll Cardiol. 2013;61(13):1409-20 

 

5. Petraco et al. Circ. Int. (in press) 
6. de Waard et al. (ACC 2014) 

3. Van de Hoef Euroint. (in press) 
4. Sen et al. J Am Coll Cardiol. 2013;62(6):566 
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FFR vs iFR  

TCTAP 2015 

  FFR iFR 

Concept myocardial flow reserve coronary vessel resistance 

Necessary condition steady minimum resistance constant flow velocity  

measurement maximum hyperemia resting state 

ischemia cutoff 0.8 0.89 

correlation with CFR poor fair 

linkage with clinical event DEFER, FAME, FAMEⅡ FLAIR (ongoing) 
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FLAIR trial 

Functional Lesion Assessment of Intermediate stenosis to guide Revascularisation 

Evaluation including cost、complication、procedure time、as well as pt satisfaction 
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Study design 
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Thank you for your attention!!! 
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