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Definition of iFR: 
Instant wave-free ratio across a stenosis during the wave-free period, when resistance is 

naturally constant and minimized in the cardiac cycle 
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pooled analysis of Define FLAIR and iFR Sweedeheart 
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Significantly less revascularisation based on iFR interrogation (P < 0.01) 

iFR guide 
(n=2240) 

FFR guide 
(n=2246) 

Escaned, et al EUROPCR 2017 

total # of stents 1520 total # of stents 1693 



MACE in iFR and FFR guided decision-making: 
pooled data 
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MACE similar and low at 1 year after iFR- and FFR-based decision-making 

FFR 6.41% 

IFR  6.47% 

N=4486 

Escaned, et al EUROPCR 2017 



Pooled data: analysis of deferred revascularisation patients 
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Escaned, et al EUROPCR 2017 



iFR: fewer side effect 
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39 (3.1%) 

385 (30.8%) 

P<0.001 

FFR iFR 
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DEFINE FLAIR: iFR guided revascularization reduces procedure time  
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Time (minutes)  

iFR 

4.5 minutes saved* 

FFR 

40.5min 

45min 

Median Time Saving 

* Threshold for reduction in median time (p=0.001) 



Significantly Lower Cost with iFR 

Lord J, Tanaka N, Yokoi H, Takashima H, Kikuta Y,  

Koo BK, Nam CW, Matsuo H, Serruys PW, Escaned J, Patel M, Davies J, et al. ACC.18. Submitted 

shorter procedural 

duration 

hyperaemic medication 

PCI rates   

 

CABG procedures 

PCI 

Adjusted Δ $896 
(p=0.006) 

$7442  

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

8500

FFR iFR 
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No hyperaemic medication 

Lower PCI rates   

Fewer CABG procedures 

Fewer Unplanned PCI (LAD)  
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ESC Guideline of coronary revascularization (Neumann, Sousa-Uva et al. 2018) 

When evidence of ischemia is 
not available, FFR or iwFR are 
recommended to assess the 
hemodynamic relevance of 
intermediate grade stenosis.  



Intracoronary Physiology Indices 

FFR iFR 
Pd/Pa 

dPR 

RFR 
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Options in Coronary Physiology 

≤0.91 ≤0.89 

Non-Hyperemic Pressure Ratios (NHPR) 

Whole Cycle 
Diastolic/ 
Subcycle 

dPR 

OPSENS 

RFR™ 

ABBOTT 

iFR™ 

PHILIPS 

DFR™ 

BOSTON SCI 

Pd/Pa 

ALL 

≤0.80 

Hyperemic 

FFR 

ALL 



dPR  provided by Opsens 

 Does not require ECG signal. 
 Opsens own signal analysis and dicrotic notch detection method.  
 Median value over 4 consecutive heart beats is regarded as dPR because this 

allows reliable dPR measurement without the need for analyzing and  
     rejecting heartbeats that are considered as irregular/outliers.  

* mean (Pd/Pa) 

The dPR is shown as the Pd/Pa* ratio over the entire diastole 

Diastolic zone definition  

Matsuo H, TCT 2018 presentation slide. 



DFR provided by Boston Scientific 

• This e DFR window uses two criteria: Pa < mean 
Pa AND down-sloping Pa 

• No ECG signal required 

• 5-beat average in bold = DFR definition 

Intermediate Lesion  
DFR: 0.90 
iFR: 0.90 

Severe Lesion  
DFR: 0.71 
iFR: 0.71 

Johnson NP, Li X, Chen X, Hennigan B, Watkins S, Berry C, Fearon WF, Oldroyd KG. Diastolic pressure ratio (dPR): new approach and validation versus the instantaneous wave-free ratio (iFR). Eur Heart J (in press). 



RFR provided by Abott Vascular 
• RFR = Resting Full Cycle Ratio 

• RFR is a resting index specifically equipped with abbott vascular pressure wire. 

• RFR is defined as the lowest Pd/Pa during whole cardiac cycle. 5 beats averaging 
value  is regarded as the RFR in the single point calculation whereas  Beat by beat 
value  is applied to draw the pullback curve of RFR. 
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ACIST dPR: Algorithm Definition 



van’t Veer M et al . J A C C  2 0 1 7; 70 (25):2 0 8 8 – 9 6 

Comparison of different diastolic resting indexes to iFR 

van’t Veer M et al . JACC  2017; 70 (25):2088 – 96 



Comparison of different diastolic resting indexes to iFR 
 

van’t Veer M et al . JACC  2017; 70 (25):2088 – 96 



Johan Svanerud et al. Eurointervention 2018 

VALIDATE RFR study 



Case 1: 72 y.o. male, atypical chest pain   
 

Coronary angiogram showed serial stenosis in RCA  

Images shown are the authors’ own. 



Simultaneous Assessment of dPR and iFR  

Images shown are the authors’ own. 



dPR is reproducible 

Images shown are the authors’ own. 



Pullback assessment of iFR and dPR 
 

Images shown are the authors’ own. 
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Case 2: 77 y.o. male, angina pectoris   



Simultaneous assessment of ｄPR and iFR in irregular heart beat  
 

Images shown are the authors’ own. 



Reproducibility of iFR 

Images shown are the authors’ own. 



Reproducibility of dPR 

Images shown are the authors’ own. 



Pullback assessment by DPR 
 

‘Images shown are the authors’ own’. 
Images shown are the authors’ own. 



dPR 

RFR 



 

 

Lee JM, Koo BW et al . Circulation 2019; 139:889 – 900 



 

 

Lee JM, Koo BW et al . Circulation 2019; 139:889 – 900 



Lee JM, Koo BW et al . Circulation 2019; 139:889 – 900 
 

Resting physiological indexes according to different anatomical and hemodynamic 
severity. 



Lee JM, Koo BW et al . Circulation 2019; 139:889 – 900 

Prognostic value of resting indexes. 

iFR, dPR, RFR all showed similar association  
with Estimated 2 year VOCO rates.   



Take home message 

DEFINE FLAIR and iFR SWEDEHEART study demonstrated the 
similar outcome with less revascularization, with less cost.  

Deferal by both iFR and FFR are safe.  

Both iFR and FFR are recommended as class IA in ESC 
revascularization guideline. 

Other resting indexes like dPR, RFR, DFR are numerically 
identical and prognostically same compared with iFR. 

 These newly emerged resting indexes can be used in the same 
way as iFR. 
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