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FFR-DWP

Stimulation directe sur guide de pression:
une révolution « Francaise »?

Benjamin FAURIE, MD
Institut Cardiovasculaire de Grenoble
France
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Genesis

The idea : el
r '
- Temporary trans-coronary pacing during PCI

- B. Meier : 1985, first description

SNy Coronary pacing during percutaneous transluminal coronary angioplasty.
Meier B, Rutishauser W.

= Circulation. 1985 Mar;71(3):557-61.
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Direct Left Ventricular Rapid Pacing
Proof of concept
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W
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Rapid pacing using the left ventricular guidewire: Reviving an old technigue to simplify BAV and TAVI procedures.

Faurie B, Abdellaoui M, Wautot F, Staat P, Champagnac D, Wintzer-Wehekind
Catheter Cardiovasc Interv. 2016 Nov 15;88(6):988-993

zetto G, Bertrand B, Monségu J.
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Original Studies

Rapid Pacing Using the Left Ventricular

Guidewire: Reviving an Old Technique to Simplify
BAV and TAVI Procedures

Benjamin Faurie,’” mo, Mohamed Abdellaoui,” mo, Fabrice Wautot,? mo,
Patrick Staat,” mo, Didier Champagnac,” mo, Jérome Wintzer-Wehekind,' mo,
Gérald Vanzetto,® mo, Bernard Bertrand,® mo, and Jacques Monségu,’ mo

Objectives: We sought to demonstrate the safety and efficacy of rapid left ventricular (LV)

68.7 = 30.9 for TAVI. A temporary venous pacemaker was required in 12 patients; only 12%
of TAVI patients had a femoral central venous catheter. Femoral venous puncture was not

rates were 4.6% and 2.6% in the TAVI and BAV groups, respectively.

of the LV guidewire for rapid pacing during BAV and TAVI was shown to be simple,
reproducible, and prevented complications associated with RV temporary leads thus
potentially simplifying TAVI and enhancing its safety.  © 2016 Wiley Periodicals, Inc.

Key words: TAVI; balloon aortic valvuloplasty; rapid pacing

INTRODUCTION

Transcatheter aortic valve implantation (TAVI) has be-
come a widely accepted technical strategy in patients with
severe aortic stenosis who are not eligible for surgical
valve replacement because of their high-risk profile.
Initially intended for non-operable patients, the technique
is gradually being extended to include lower-risk patients.

Since TAVI was first carried out using the percuta-
neous valve developed by Prof. Alain Cribier in 2002
[1], the volume of procedures performed worldwide
has been growing exponentially.

The TAVI strategy has now come of age, and a num-
ber of technical improvements have already been imple-
mented to simplify the procedure, decrease its duration
and, above all, reduce the incidence of complications in

© 2016 Wiley Periodicals, Inc.

'Groupe Hospitalier Mutualiste, Institut Cardio-Vasculaire de
France

Conflict of interest: The authors have no conflict of interest to

declare

*Correspondence to: Benjamin Fauric, Institut Cardio-vasculaire de
Calmette, 38000 Grenoble, France.

Received 11 April 2016; Revision accepted 3 July 2016
DOI: 10.1

|002/ccd. 26666
Published online 00 Month 2016 in Wilcy Online Library
(wilkcyonlinclibrary.com)

MY Il EL SIS IN/A BN UN



https://www.ncbi.nlm.nih.gov/pubmed/27510946

Direct Left Ventricular Rapid Pacing

Proof of superiority

Direct Wire Pacing (DWP) superinr ta temnarar-P\M*

- PRAGMATIC-PACE |

Left Ventricular Rapid Pacing in Transcatheter
Aortic Valve Replacement TAVR: A Prospective,
Multicenter, Registry-Based Randomized study

Martin B. Leon, MD Tamim Nazif, MD

Institut (7
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Direct left ventricular rapid pacing
via the valve delivery guide wire in TAVI:

A randomlzed StUdy (EASY TAVI) Mitchell Krucoff, MD Shmuel Chen, MD, PhD
4 300 Patients Ori Ben-Yehuda, MD Bjorn Redfors, MD, PhD
, Benjamir'r FAURE for E‘,\SYTAVI investigators Sreekanth Vemulapalli, MD Arsalan Abu-Much, MD
= Cardiovascular Institute of Grenoble
Grenoble, France
Géraud Souteyrand M.D., Patrick Staat M.D., Mathieu Godin M.D., Christophe Caussin M.D., Eric Van Belle 4000 Pat"ents

M.D., Ph.D., Lionel Mangin M.D., Pierre Meyer M.D., Nicolas Dumonteil M.D., Mohamed Abdellaoui M.D.,
Jacques Monségu M.D. Isabelle Durand-Zaleski M.D., PhD., Thierry Lefévre M.D.

* B. Faurie & al. EASY TAVI . JACC Cardiovasc Interv. 2019;12. f !
|
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Direct Wire Pacing — DWP°

Direct RV wire pacing

Transcoronary pacing Direct LV wire pacing

Direct Wire Pacing (DWP)

LV pacing Pacing over the wire

Transvascular nerve pacing
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Background

European Heart Journal (2010) 31, 2501-2555 ESC/EACTS GUIDELINES @
EuROPEAN doi:10.1093/eurheartjlehq277

CARDICLOGY *

Guidelines on myocardial revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS)

Developed with the special contribution of the European Association
for Percutaneous Cardiovascular Interventions (EAPCI)*

Authors/Task Force Members: William Wijns (Chairperson) (Belgium)*, Philippe Kolh
(Chairperson) (Belgium)*, Nicolas Danchin (France), Carlo Di Mario (UK),

Volkmar Falk (Switzerland), Thierry Folliguet (France), Scot Garg (The Netherlands),
Kurt Huber (Austria), Stefan James (Sweden), Juhani Knuuti (Finland), Jose
Lopez-Sendon (Spain), Jean Marco (France), Lorenzo Menicanti (Italy)

Miodrag Ostojic (Serbia), Massimo F. Piepoli (Italy), Charles Pirlet (Belgium),

Jose L. Pomar (Spain), Nicolaus Reifart (Germany), Flavio L. Ribichini (Italy),

Martin J. Schalij (The Netherlands), Paul Sergeant (Belgium), Patrick W. Serruys
(The Netherlands), Sigmund Silber (Germany), Miguel Sousa Uva (Portugal),

David Taggart (UK)

ESC Committee for Practice Guideli Alec Vahanian (Chairperson) (France), Angelo Auricchio (Switzerland),
Jeroen Bax (The Netherlands), Claudio Ceconi (ltaly), Veronica Dean (France), Gerasimos Filippatos (Greece),
Christian Funck-Brentano (France), Richard Hobbs (UK), Peter Kearney (Ireland), Theresa McDonagh (UK),

Bogdan A. Popescu (Romania), Zeljko Reiner (Croatia), Udo Sechtem (Germany), Per Anton Sirnes (Norway),
Michal Tendera (Poland), Panos E. Vardas (Greece), Petr Widimsky (Czech Republic)

EACTS Clinical Guidelines Committee: Philippe Kolh (Chairperson) (Belgium), Ottavio Alfieri (Italy), JoelDunning
(UK), Stefano Elia (Italy), Pieter Kappetein (The Netherlands), Ulf Lock dt (Sweden), George Sarris (Greece),
Pascal Vouhe (France)

Document Reviewers: Peter Kearney (ESC CPG Review Coordinator) (Ireland), Ludwig von Segesser (EACTS
Review Coordinator) (Switzerland), Stefan Agewall (Norway), Alexander Aladashvili (Georgia),
Dimitrios Alexopoulos (Greece), Manuel J. Antunes (Portugal), Enver Atalar (Turkey), Aart Brutel de la Riviere

* Corresponding authors (the two chairpersons contributed equally to this document): William Wijns, Cardiovascular Center, OLY Ziekenhuis, Moorselbaan 164, 9300 Aalst,
Belgium. Tel: +32 53 724 439, Fax: +32 53 724 185, Emait: willam.wijns@olvz-aalstbe
Philippe Kolh, Cardiovascular Surgery Department. University Hospital (CHU, ULg) of Liege, Sart Tilman B 35, 4000 Liege, Belgium. Tel: +32 4 366 7163, Fax +32 4 366 7164,
Email: philippe kolh@chu.ulgac.be
The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the
ESC Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford
University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC.

Other ESC entities having participated in the development of this document:
Associations: Heart Failure Association (HFA), European Association for Cardiovascular Prevention and Rehabilitation (EACPR), European Heart Rhythm Association (EHRA), Euro-
pean Association of Echocardiography (EAE).

FFR included in European
guidelines since 2010

Max hyperemia : Adenosine
But... Adenosine
contraindications

Side-effects (brady-arrhythmias, sinus
pauses, AV block)

So...
Limit FFR adoption
Rest ratio indexes (iFR, dPR, dFR..)
Virtual angioFFR
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Background

Discordance Between Resting and Hyperemic Indices
of Coronary Stenosis Severity

The VERIFY 2 Study (A Comparative Study of Resting Coronary Pressure
Gradient, Instantaneous Wave-Free Ratio and Fractional Flow Reserve

in an Unselected Population Referred for Invasive Angiography) i F R ¢ F F R

Barry Hennigan, MBBChBAO, BMedSci; Keith G. Oldroyd, MBChB, MD (Hons);
Colin Berry, MBChB, MD, PhD; Nils Johnson, MD, MS; John McClure, PhD;
Peter McCartney, MBChB; Margaret B. McEntegart, MBChB, PhD; Hany Eteiba, MBChB, MD;
Mark C. Petrie, MBChB, BSc; Paul Rocchiccioli, MBChB, MD; Richard Good, MBBS, MD;
Martin M. Lindsay, MBChB, MD; Stuart Hood, MBChB, MD; Stuart Watkins, MBChB, MD

Up to 20% misclassification!

Background—Distal coronary to aortic pressure ratio (Pd/Pa) and instantaneous wave-free ratio (iFR) are indices of
functional significance of a coronary stenosis measured without hyperemia. It has been suggested that iFR has superior
diagnostic accuracy to Pd/Pa when compared with fractional flow reserve (FFR). We hypothesized that in comparison with
FFR, revascularization decisions based on either binary cutoff values for iFR and Pd/Pa or hybrid strategies incorporating
iFR or Pd/Pa will result in similar levels of disagreement.

Mothode and Rocultc__Thic ic a nroenective etndv in concecntive natiente nnderonine FER for clinical indicatione neine

Conclusions—Binary cutoff values for iFR and Pd/Pa result in misclassification of 1 in 5 lesions. Using a hybrid strategy,
approximately half of the patients do not receive adenosine, but 1 in 10 lesions are still misclassified. The use of
nonhyperemic indices of stenosis severity cannot be recommended for decision making in the catheterization laboratory.

Conclusions—Binary cutoff values for iFR and Pd/Pa result in misclassification of 1 in 5 lesions. Using a hybrid strategy,
approximately half of the patients do not receive adenosine, but 1 in 10 lesions are still misclassified. The use of
nonhyperemic indices of stenosis severity cannot be recommended for decision making in the catheterization laboratory.

Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT02377310. -
(Cire Cardiovasc Interv. 2016;9:¢004016. DOIL: 10.1161/CIRCINTERVENTIONS.116.004016.) 5&:6 AVRIL 2024 HOTEL SHERATON - NICE




Background

1. Début de procédure:FFR 09:35:24+2 s
A At A 8 S AAAAASA 48 13 A SAAY MALARALS LA S0 RAALAAMAAS LALAAS A0 1460 AARAA) ShERAM MY LA AR &) RAMAMRAY LAAA KA B P MALARM ALY T
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FFR value:

— After severe pauses?

FFR|0.87

e — After cuffing efforts?

PP PP A Y PP TV PP TP Y POV Y PPRT T P N A
Résultats : FFR 0.87; Pd ART 28 mmHg; Pa AO 33 mmHg.

I I | 1
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Hypothesis

DWP is effective other most of coronary guidewires

DWP avoids conductance disturbances

FFR measurements for intermediate stenosis:
FFR-DWP is non-inferior to Standard-FFR
FFR-DWP circumvent Adenosine drawbacks

Institut
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Methods

Randomized, non-inferiority, crossover trial

All lesions requiring FFR evaluation with optical (optical fiber
OptoWire™, OpSens Medical )

Randomization sequence 1:1:
FFR-DWP then FFR-Standard and vice versa
~

L

Centre de Recherche
Cardio-Vasculaire des Alpes

Institut
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Methods

Endpoints:

| - Reproducibility of FFR measurement

Il - Safety of both methods: adverse events

- Tolerance of both methods= chest discomfort (0-4)
& electrical sensation (NRS 0-10)

Institut
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Methods

Assessed for eligibility
n=186 subjects

Excluded: n=92

» Eligibility criteria not met: n=36

* Declined to participate: n=48

A 4 *  Other reason (clearance <30 mL/min):
n=_8

Randomized to sequence
n=150 lesions in 94 subjects

€,

Institut ]
Cardio-Vasculaire

GRENOBLE

A 4

Allocated to DWP method first
n=75 lesions

\4

Received DWP method first
n=72 lesions*
2-minutes washout period between
both interventions
Received standard method second
n=72 lesions

Analyzed

Full analysis set: n=72 lesions
Safety analysis set: n=75 lesions

Allocated to standard method first
n=75 lesions

Received standard method first
n=75 lesions
2-minutes washout period between
both interventions
Received DWP method second
n=75 lesions

Analyzed

Full analysis set: n=75 lesions
Safety analysis set: n=75 lesions
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Methods

Sample size determination:

* 0.02-0.03 difference is communly accepted
* |CV pre-study: 150 lesions= 0.0194 (ci0.0151 to 0.0237)

586 AVRIL 2024 HOTEL SHERATON - NICE



Methods

« Home-made FFR-DWP »:

Alligator clamps

Stimulation 10 beats above

resting heart rate

Asynchrone PM-mode

Pacing threshold assessement

Institut )
Cardio-Vasculaire
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Results - |

FFR values highly reproducible
A FFR value = 0.00054 it high correlation degree (R=0.98, p=0.005)
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Results - |

FFR-DWP FFR-Standard
Ao 2 i

ﬁnr 3 ;/;li{ r% i i JmJu

Institut
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Results - i

Tolerance - Chest discomfort:
FFR-Standard 15t better tolerance

Tolerance: Tolérdishits

65,0%

48,8%

FFR-standard= 0.61 /4

[l sT0 [l owe :l

-— 0,0%
- -— Pasde géne Géne légere Géne modérée Géne sévere
o ESTD

EDWP
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Results - i

Tolerance - Chest discomfort:
Why FFR-standard 15t better tolerance?

’ Electrical sensation of FFR-DWP
2.86 / 10
ﬁ | Correlation between :
> Electrisation sensation
=
&
' : ! ] Chest discomfort

tolérabilité ffr dwp O pas de géne, 1 géne leger; 2 géne modérée, 3 géne
importante

O ODR 586 AVRIL 2024 HOTEL SHERATON - NICE




Electrical sensation

« Home-made DWP » electroducer’ .

\ '\. . B N “ %
MR ¥
é/’
€

Electrical sensation of FFR-DWP Electrical sensation of DWP® device

=

. Z

y7 7,
> - ~
% —

»

2.86 0.51
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Results - i

Safety

No pause in FFR-DWP group

1 occlusive dissection with FFR wire

Instit )
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Results - i
Safety

Graphique a barres

807

e Pauses occured in 13.5%
<3s: 8.1%
> 3s: 5.4%

60

* Most pauses >3s occured in RCA (75%)

Effectif

407

* RCA:41.6% sinus pause

. 0 = pas de pause

. 1 = pause inférieure a 3 secondes

- D 2 = pause supérieure a 3 secondes
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Limitations

Institut

EEEEEEEE

Mono-centric study
Interobserver variability: 4 operators
But: subjects act as their own control

Optical fibre FFR wire only (piezoelectric?...)

5£:6 AVRIL 2024
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Purpose-built device

Electroducer® Sleeve turns wires into temporary Pacemaker leads

= DWP (Direct Wire Pacing)

A direct wire pacing device for transcatheter heart valve and coronary
interventions: a first-in-human, multicentre study of the Electroducer Sleeve. Electroducer® clamp
Jéréme Wintzer-Wehekind, Thierry Lefevre, Hakim Benamer, Jacques \
Monsegu, Didier Tchetche, Philippe Garot, Benjamin Honton, Nicolas
Dumonteil, Mohamed Abdellaoui,

Eurolntervention. 2023 Feb 20;18(14):1150-1555.

/x \
< GuideWire: 0.008” to 0.038”

Electroducer® Sleeve

~~

(electro ducer’)

External PM connectors

electro%ducer@

@ Copyright 2022 Electroducer



Take-home message

First randomized trial showing that DWP during FFR

—accurate and reproducible for FFR values

—allow use of maximal hyperaemia without adverse event

Frontiers in Direct wire pacing during measurement of fractional flow reserve: A randomized

. - proof-of-concept noninferiority crossover trial.
Cardlovascular MedICIne Faurie B, Acheampong A, Abdellaoui M, Dessus |, Monsegu J, Wintzer-Wehekind J

Ajournal by @ frontiers Front Cardiovasc Med. 2023 Oct 23;10:11373009.
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