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Advantages of non-hyperemic indices

Evidence gathered with iFR :

Non-inferior to FFR
Faster than FFR.

No patient discomfort related to
hyperamic agents.

Less PCl performed than with FFR.
More cost-effective.

Less crosstalk between serial stenoses.
Co-registration with angiography.




A lexicon of non-hyperemic indices

Pd/Pa:

IFR ™:

DFR ™:

dPR:

RFR ™:

DPR:

Whole-cycle translesional ratio (mean pressures)
Instantaneous wave-free ratio

Diastolic hyperemia-free ratio

Diastolic pressure ratio

Resting whole-cycle ratio

Diastolic pressure ratio



Non-hyperemic indices: are all the same?

Same data sampling within the cardiac cycle?
Same data spread?

Same agreement with iFR?

Same ability to detect ischaemia?

Same analysis software for practical use?

Same long-term patient outcomes when used for decision
making?

Same value in predicting PCl results?



Sampling interval in NHPI: all the same?

IFR

RFR

dPR

Diastole

DPR

Diastole




Sampling interval in NHPI: all the same?
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NHPI and data spread: all the same?

Pd/Pa

Resting PdiPa
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Lee JM et al Circulation. 2019;139:889-900



NHPI and data spread: all the same?
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NHPI and iFR: same agreement?

Retrospective analysis of data from IRIS-FFR Registry

Spearman's Rho
0.951 (0.945-0.956)
Difference
-0.02+0.031

Spearman's Rho
0.980 (0.978-0.982)
Difference
0.009%0.012

Spearman's Rho
0.980 (0.978-0.982)
Difference
-0.002%0.013

Spearman's Rho
0.991 (0.990-0.992)
Difference
-0.002+£0.009

Ahn JM et al TCT 2018



CFR

NHPI and ischemia: all the same?

Hyperemic
MBF 1.99

Normal CFR
Normal MBF

CFR 212

Abnormal CFR
Abnormal MBF

Hyperemic MBF

CFR

iFR>0.89
iFR=0.89

»
A

£g
BL e
£

Hyperemic MBF

CFR 212

CFR

40

3.0

Py
I
Py
O
U
Py

E a . 40+ % a .
s < s <
- gs °
£= £
® RFR>0.89 ® o dPR>0.89 *
‘. ‘e
® RFR<0.89 ® dPR<0.89
3.0
'3
e
o
CFR2.12 20 CFR212
.
o .
. 1.0 .
T T ¥ U T T T U T
00 10 0 30 40 0o 10 20 30 40
Hyperemic MBF Hyperemic MBF

Lee JM et al Circulation. 2019;139:889-900



NHPI and ischemia: all the same?
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Non-hyperemic indices: are all the same

Same analysis software for practical use?

Same long-term patient outcomes when used for decision
making?

Same value in predicting PCl results?



Analysis software in NHPI: all the same?
Pd/Pa IFR DFR dPR RFR DPR

Pullback analysis

Virtual PC = + - - - -

Co-registration - + - - - -



Analysis software in NHPI: all the same?

IFR
DISTAL

08:23:38 IFRPB 0.68

Recordings: 18 Nov 2019
11:32 RFR PBK LAD

11:30 RFR  0.80 LAD

08:22:47 IFR Spot 0.68

Only RFR and iFR have dedicated software analysis for longitudinal vessel
interrogation circunventing fluctuations cause by Venturi effect.






Pressure mapping with DPR
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Long-term outcome evidence for NHPI

e Currently, prospective evidence only available for FFR
and iFR.

* Retrospective studies supporting similar value of some
NHPI than FFR and iFR

e Facilitated by limited impact of close-to-cutoff NHPI
values on long-term outcomes.



NHPI and clinical outcomes: all the same?

Proportion with MACE
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Escaned J et al. JACC Intv. 2018;11:1437-1449



NHPI and clinical outcomes: all the same?

Composite Endpoint at 5 years @ sweoenear

all-cause death, M|, unplanned revascularization

IFR 21.5%
FFR 19.9%

HR 1.09; 95% CI: 0.90, 1.33

iIFR no difference in composite outcome

E compared with FFR at 5 years -

Gotberg et al. TCT 2021




NHPI and clinical outcomes: all the same?
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NHPI and clinical outcomes: all the same?

Deferred Lesion Failure, %

Retrospective prediction based on IRIS-FFR Registry
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iFR GRADIENT study: predicted and
actual functional PCl results measured with iFR

IEB pullback assessment — I iFR pullback gradient at each vessel location ‘
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Procedural planning using iFR outcome prediction ‘
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and distal pre-PCl iFR measured at the distal coronary artery.
prEdICtEd and aCtual pOSt Predicted iFR = Pre-PCIiFR + iFR gradient(s)
PCI NHPR values s + [008]+[028]

Kikuta Y et al JACC Cardiovasc Interv. 2018 Apr 23;11(8):757-767



Prediction of functional PCI results based on pre-
procedural NHPR measurements

Predicted Instantaneous Wave-Free Ratio,
Resting Full-Cycle Ratio or
Diastolic Pressure Ratio
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Similar good predictive value of RFR and DPR in predicting post-PCl iFR

Omori H et al JACC Cardiovasc Interv. 2020 Nov 23;13(22):2688-2698



Assessment of post-PClI results

Post PCI LAD physiology RFR
0,79

0,86
Pd/Pa

0,87

CFR
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Final LAD result : 9
Long complex case: LCX + LAD "“;.-\ ;-‘L':’g" Resting Tmn 0.24 s
PCI. Rotational atherectomy LAD. § I
NC balloon dilation. DES x2 in
LAD.

Case courtesy Dr R Lopez-Palop




Assessment of post-PClI results

Post PCI LAD physiology Repeat physiology 24 hours later

0,32 019 021  Hp 0I5 012 017 017 16
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Resting Tmn 0.24 s 18

Long PCl / marked patient distress over the procedure may increase resting
coronary flow, thus affecting post-PCl NHPR values.

Case courtesy Dr R Lopez-Palop



Recommended updated information on this topic / Open Access

Open access Interventional cardiology

openheart Non-hyperaemic pressure ratios to
guide percutaneous
coronary intervention

Michael Michail @ ,"2 Udit Thakur,' Ojas Mehta,' John M Ramzy,'
Andrea Comella," Abdul Rahman |hdayhid," James D Cameron,’
Stephen J Nicholls,' Stephen P Hoole,® Adam J Brown'

To cite: Michail M, Thakur U, ABSTRACT Despite a robust body of evidence supporting
Mehta O, et al. Non-hyperaemic  The yse of fractional flow reserve (FFR) in guiding its use, clinical uptake of FFR remains low
e ;";’Sc;‘:oil:de revascularisation improves patient outcomes and has and highly variable between healthcare
ipnter:emionlf Open Hf?a’rt been well-established in clinical guidelines. Despite this, systems.” Reasons for poor uptake include
2020;7:6001308. doi:10.1136/ the uptake of FFR has been limited, likely attributable the perceived additional procedural cost and
openhrt-2020-001308 to the perceived increase in procedural time and use of

time, as well as the discomfort to patients
hunerasmic anente that can cance natient diccomfort 9
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