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Novelties in Coronary Physiology: Where Are We

* Absolute flow related novelties: true resting microvascular resistance ( R +) and MRR

u,res
» Distinguish between functional and structural Microvascular Disease

» Standardized protocols for invasive assessment of MVD

* PPG (Pressure Pullback Gradient)

 New insights'in'NHPR ( iFR vs.FER) and changes.in guidelines

* Angiographic assessment of different indices

* EuroCraft Registry

* Non-invasive assessment of coronary physiology and MVD: PET/CT (Heartflow) or Hybrid Approaches:
MASTER-PACT Study
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» 15 vyears ago, every interested cardiologist and every center had his/its own protocol for investigation of the coronary
microcirculation:

—> great variability in accumulation of data and different studies hard to compare

» Several standardized protocols have been made now and are implemented in the guidelines (ACC/AHH & ESC)

- comparabilityjof data andiincreased knowledge; larger studies (multicenter), accumulation of knowledge.

Accepted protocols consist now of:

Testing for vasospastic angina (acetylcholine), followed by
- FFR, CFR, IMR by bolusthermodilution , followed by or replaced by

- absolute flow and resistance at rest and at hyperemia & MRR by continous thermodilution

(guidelines will be adapted)
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* Absolute flow related novelties: true resting microvascular resistance ( R +) and MRR

u,res
» Distinguish between functional and structural Microvascular Disease

» Standardized protocols for invasive assessment of MVD

* PPG (Pressure Pullback Gradient)

 New insights'in'NHPR ( iFR vs.FER) and changes.in guidelines

* Angiographic assessment of different indices (quite popular, but crude)

e Eurocraft Registry

* Non-invasive assessment of coronary physiology and MVD: PET/CT (Heartflow) or Hybrid Approaches:
MASTER-PACT Study mmm
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@ .
Core Aalst Cardiovascular Center

V Aalst

Focal versus Diffuse Atherosclerosis

“Exit losses”

AP= o+ sQ2

“Friction”

AP= fQ + sg2
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®
Core Aalst x ardluuascular Center

ety OLV Aalst
Diagnosis of Diffuse Disease

No standardized
criteria

Relies on vistuar
assessment

Low interobserver reproducibly

Cannot be detected by angiography

Q@9 HD

For “physiologists” : hyperemic pull-back recording under fluoroscopy
or:
Resting pullback recording on Philips console
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Principles of Pressure Pullback Gradient (PPG)

Core Aalst

At the heart of innovation
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Core Aalst '

At the heart of innovation

1. Does this patient need to be treated?
2. How can this lesion be treated?

Focal

® Coroventis & Coroventis &
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PPG close to 1 = focal disease PPG close to 0 -> diffuse disease

1>PPG>0
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Core Aalst

At the heart of innovation

PPG-Global Registry

With FFR<0.80
Manual PPG

982 Patients (1033 vessels)

Diffuse (PPG <0.62) Focal (PPG >0.62)

517 pts (524 vessels) 465 pts (509 vessels)

Adapted treatment decision (135 pts)
- OMT (85 pts)
- CABG (50 pts)

Y

PCI + post PCI FFR
847 pts (881 vessels)

ardmvascular Center
0LV Aalst
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Core Aalst

A At the heart of innovation

Patients with focal
disease defined by
PPG achieved higher
final FFR values after
PCI| compared to
those with diffuse
disease.

PPG-Global Registry
Conclusions

®
x rdmuascular Center

Aalst

PPG before
intervention predicted
post-PCIl FFR with
excellent accuracy.

The systematic
measurement of PPG in

patients already planned
to undergo PCI changed
revascularization
decisions in one out of
seven patients

Periprocedural
myocardial infarction
was lower in focal than
in diffuse disease.
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CENTRAL ILLUSTRATION: Correlations and AUC Values >0.99 for All
Resting Pd/Pa Ratios Over Different Periods in Diastole Compared With iFR as
the Reference Standard
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HYPEREMIA (FFR) vs NHPR ( iFR, dPR, RFR, etc)

DEFINE-FLAIR Davies, NEJM 2017
SWEDE-HEART Gotberg, NEJM 2017

Vs

FAME T1onino, NEJIM 2009
VERIFY Berry, JACC 2012



Non-inferiority of NHPR’s was investigated in 2 RCT’S:
DEFINE-FLAIR study and SWEDE-HEART:

e low-risk populations (not all-comers as claimed, but selective group of low-risk pat)
e single vessel disease in 58% of patients

e no PCl at all-in 45% of patients

e average number of stents 0.7

e Studies glaimed tobe‘physiotogy+guided” but fifstian angiographic assessment
was«4nadesgnd.enly If Visual lesion severity was <'70%,1FR 'or FFR'was measured

e AlMost 50% of all stents were placed without
physiologic measurement, just by eye-balling

- Many false-negative iFR excluded from analysis
by design of the study



Young male, large RCA, focal lesion 70%

E——TYRIY

ll'll;r|||'n

MMM 2 drid Wicrocire alation 1\‘[“! "

_tmg - 4th Edition -

Pd/Pa = 0.99
iFR  =1.00
FFR =0.54

nygauunMaﬁjnaammxﬁmﬂ

.IJI.I||'I‘|I||I‘1' 'I_-'M“H“.II}IH

L1 | .|1 I l
I |

5 ‘ﬂﬂ Hm'smt A Uhnk o siteeo 1 |
JlaPringibea i

'ﬂh:lhlat'n I.d.y

W

pquack- advand

IJ

] | ]
15 16 18 20 22 24 26 28 30 32

Such lesions were not investigated by iFR/FFR in Define Flair and SwedeHeart

-ri
Pd mean

0,54

FFR

50,4

CURSOR




Middle-aged woman, short 50% LM stenosis

iFR=0.97
FFR = 0.51
: |
| “ T VLWL U T
Rest nyperemia (i.v. adenosine)
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Not surprisingly, iFR was found to be non-inferior to FFR in these populations at one year, which could be expected

merely by the design of the studies and the low-risk populations investigated.

Nevertheless, the results of the Define-Flair and Swede-Heart Studies ( “iFR is non-inferior to FFR at 1 year” ) in these
selected low-risk populations) were in tl ( including MVD, LM, bifurcations, etc)

and taken-over in the Guidelines, without additional.proof.



2-year-mortality with iFR- guidance in low-risk
DEFINE-FLAIR population, was as high asin
angio-guided group in complex FAME population

2 years mortality

5 P<0.01
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Define Flair FAME

adapted from Davies J, TCT 2019; Van Nunen, Lancet 2015;386,1853-1860
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Meta-analysis Define-Flair and SwedeHeart iFR 21.5%

MACE FFR 18.6 %

5-year follow-up HR 1.18 95% CI[1.04; 1.34]
0.25

0.20

=
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o

Probability

0.05

— FFR

0.00 IFR

0 6 12 18 24 30 36 42 48 54 60

No. at risk Months

FFR 2257 2164 2037 1910 1849 1789 1773 1726 1703 1631 1339
IFR 2254 2149 201 1873 1824 1757 1731 1670 1647 1574 1275

Eftekhari A et al. Eur Heart J. 2023, in press

ESC Congress 2023 e O
Amsterdam & Online
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735\ AMERICAN
rg COLLEGE of
/' CARDIOLOGY.

Instantaneous Wave Free Ratio vs. Fractional
Flow Reserve

Use of iFR vs FFR: recommendations (JACC)

Nov 06, 2023

Authors: Eftekhari A, Holck EN, Westra J, et al.

Citation: Instantaneous Wave Free Ratio vs. Fractional Flow
Reserve and 5-YeariMoftalityliFR SWEDEHEART
and DEFINE ELAIR| EuF Hegrt'f 2023:44:4376-4384.
=

Summary By: Debabrata Mukherjee, MD;JFACC

Quick Takes

¢ iFR-guided revascularization is associated with an increase in the composite
of MACE (all-cause mortality, Ml, or unplanned revascularization) and all-
cause mortality alone compared to FFR-guided revascularization.

s Based on the current data, FFR-guided strategy should be the preferred
option in proximal lesions in large coronary arteries with a large perfusion
territory.

* Pending additional data, it is prudent to use nonhyperemic pressure
indices judiciously and consider FFR-guided revascularization the gold
standard strategy for intracoronary pressure measurement.

Quick Takes

* [FR-guided revascularization is associated with an increase in the composite
of MACE (all-cause mortality, MI, or unplanned revascularization) and all-
cause mortality alone compared to FFR-guided revascularization.

e Based on the current data, FFR-guided strategy should be the preferred
option in proximal lesions in large coronary arteries with a large perfusion

territery.
e Pending additional data, it is prudent to use 'nonhyperemic-pressure

indices judiciously and consider FFR-guided revascularization the gold
standard strategy for intracoronary pressure measurement.

-~

Similar statement in Editorial in Europ Heart J
November 2023

And call to change the guidelines (ACC & ESC)
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Ninomiya et al: JACC CVI 2023 on-line:
Blinded comparison of 5 FFR-angio
vendors versus Pressurewire-derived FFR

1. Accuracy of FFR-angio far below
vendor-sponsored studyclaims

2. FFR-angio by far not accurate enough
to justify clinical use

3. FFR by wire remains gold standard

True FFR on horizontal axis; FFR by Angio on vertical axis

My personal opinion:

IMR-angio and MRR-angio will
even be worse

FIGURE 3 Correlations Between Each Angiographic-Derived FFR of Different Software and FFR
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FFR = fractional flow reserve; QFR = guantitative flow ratio.
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EuroCRAFT Registry

European Coronary microcirculatory Resistance and Absolute Flow Trial

Large European Registry collecting patients undergoing physiologic measurements including continuous thermodilution

with absolute Q and Ru at rest and at hyperemia, FFR, absolute CFR, and MRR

» Directed by CORE-Aalst, supported by Hexacath

* Goalis 700 patients; included so far ~ 175

» 7 centers active ( Aalst, Eindhoven, La Princessa, Basildon, Cadiz, Copenhagen, Lausanne) and 3 on the list
( San Carlos, Imperial, Mainz)

 Completion foreseen early 2025

* Good and motivated centers using the technique are wellcome to join
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The End
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Madrid Microcirculation &= b Hospital Universitario
EMMM Meeting - 4th Edition - @‘ ‘ﬂn de La Princesa
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FAME-study (N= 1000)

(Tonino, NEJM 2009:360:213-224)

DEFINE FLAIR (N=2492)
Davis, NEJM 2017, March 17th

Hypothesis

Primary Endpoint

Design

Population

Strong points

Weak points

Outcome

Applicability for average
population

FFR-guided PCl in MVD is superior to
standard, angio-guided PCI

Death, MI, revascularizationat 1,2, 5y

RCT in all-comers

Moderate/high risk: 4 stenoses, 3 stents

rather high-risk, all-comers, 91% DES

FFR-guided PCl superior to angio-guided
PCl, also for all individual endpoints

High: reduction of all adverse events
with 30% at 1, 2, and 5 years

Instantaneous Flow Ratio (iFR) or NHPR are non-
inferior to FFR with respect to outcome

Death, M, revascularization at 1,2, 5y

RCT “all-comers”

low risk population:
- 56% Single vessel disease
- no PCl at all in 45% of all patients

very large population

- 50% of lesions in iFR/FFR group had no
physiologic measurement performed

- exclusion of many false-negatives by
design

equipoise for FFR guidance vs iFR guidance at 1 year
Significant higher mortality in IFR group at 2 years

Caveat. Mistrust negative iFR/ NHPR in proximal
focal lesions and in high-risk patients
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