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THE LANCET

Advanced reperfusion strategies for patients with out-of-

hospital cardiac arrest and refractory ventricular fibrillation
(ARREST): a phase 2, single centre, open-label, randomised )
controlled trial ;;;;m_;';

Lancet 2020
396: 180716

Demetris Yannopoulos, Jason Bart os, Ganesh Raveendran, Emily Walser, john Connett, Thomas A Murray, Gary Collins, Lin Zhang, Rajat Kalra,
Marinos Kosmopoulos, Ranjit John, Andrew Shaffer, R | Frascone, KeithWesley, Marc Conterato, Michelle Biros, Jakub Tolar, Tom P Aufderheide
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Advanced reperfusion strategies for patients with out-of-

Out-of-Hospital Care hospital cardiac arrest and refractory ventricular fibrillation
- - (ARREST): a phase 2, single centre, open-label, randomised
FVITV persistante apres 3 CEE .
Adultes (1875 ans) controlled trial
avec Demetris Yannopoulos, Jason Bartos, Ganesh Raveendran, Emily Walser, John Connett, Thomas A Murray, Gary Collins, Lin Zhang, Rajat Kalrg,
MCE LUCAS®
Délais effondremenHﬁpital < 30 minutes 1 Marinos Kosmopoulos, Ranjit John, Andrew Shaffer, R | Frascone, Keith Wesley, Marc Conterato, Michelle Biros, jJakubTolar, Tom P Aufderheide
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Advanced reperfusion strategies for patients with out-of-
hospital cardiac arrest and refractory ventricular fibrillation
(ARREST): a phase 2, single centre, open-label, randomised
controlled trial

THE LANCET

Demetris Yannopoulos, Jason Bart os, Ganesh Raveendran, Emily Walser, john Connett, Thomas A Murray, Gary Collins, Lin Zhang, Rajat Kalra, Lan.cet 2020
Marinos Kosmopoulos, Ranjit John, Andrew Shaffer, R | Frascone, KeithWesley, Marc Conterato, Michelle Biros, JakubTolar, Tom P Aufderheide 396: 180716
ECMO-facilitated Standard ACLS
Entre 08/2019 et 06/2020 resuscitation (n=15) treatment (n=15)
Randomisation ECMO vs traditionr, Numberof - Patients Numberof - Patients
patients patients
with data with data
lere Etudantermédiaire Primary outcome (95% Crl)
30 patients inclus (15/15) Survival to hospital discharge 14 6 (43%, 15 1(7%,
(1 retrait consentement J+3) 21:3-677) 16-30-2)




Haut niveau de preuves en faveur ECPR dans FV refra

ctaire

— ECMO group
— Standard ACLS group

Hazard rabio 0-16 (95% Cl 0-06-0-41)
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38 hommes/5 femmes
age median 47 ans +A2

89 patients implantés avec un but thérapeutique



43 ACR intra ekxtra-hospitaliers
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F.\V et devenir

31,8%

CPC 1-2 DCD



F.V SURVIE SANS SEQUELLE

EXTRA HOPITAL INTRA HOPITAL
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ACR FVEXTRA VIVANT ACR FVINTRA VIVANT
HOSPITALIERE HOSPITALIER

LOW FLOW 6 +/- 16,8 39-88] vs  98n +/- 30 [75147



23 ACRextra-hospitalierset rythmearrivéeEcmoTeam

14 — / 46% médiane 67 mnt+/- 16,8 [39-88]
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Lamhaut38% de4d2 OHCAResuscitation. 2017 Yannopoulos43% des8 OHCA curr Opin Crit Care 2020Lancet 2029)
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COMPLICATIONS LOCALES

8 patients vivants + 3 CP&l 8lecédés apres 1 mois

3

(27%)

Patients

Hématome Sepsis Scarp Ischémie membre



Déplacements sans pose>01/01/2021)
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Resuscitation

EUROPEAN
' RESUSCITATION
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European Resuscitation Council Guidelines 2021:
Adult advanced life support

journal homepage: www.elsevier.com/locate/resuscitation

ELSEVIER

Jasmeet Soar?*, Bernd W. Bottiger®, Pierre Carli°, Keith Couper®,
Charles D. Deakin®, Therese Djirv’, Carsten Lott9, Theresa Olasveengen”,
Peter Paal’, Tommaso Pellis’, Gavin D. Perkins*, Claudio Sandroni“™, Jerry P. Nolan™

Extracorporeal CPR is a second ltireatment
for refractory cardiac arrest

1 o High-quality chest compression with minimal
interruption, early defibrillation, and treatment
of reversible causes remain the priority

_

Premonitory signs and symptoms often occur
before cardiac arrest in- or out-of-hospital -
cardiac arrest is preventable in many patients

-

3. Use a basic or advanced airway technique
- only rescuers with a high success rate
should use tracheal intubation

_

Use adrenaline early for
non-shockable cardiac arrest

_

50 In select patients, if feasible, consider
extracorporeal CPR (eCPR) as a rescue
therapy when conventional ALS is failing
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Merci pour votre attention
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MERCI (Samu par ordre alphabétique)

- Groupe infirmier(es) ECMO
FAllognet HAufore, V.Benat G Chaverot, A ChoubardS®uffaud C Edouard,
N EspanaR Gaudin, JonqueresG Lambert, Ehonoré FLonchampt A Martin,
APierron S Salanon, M Taty, C Thomas

- Chirurgiens Hopital Cardiologique Louis Pradel
M Pozzi BCossetM Flagiello

- Réanimation Médicale Hbpital de la CrBimusse
JC Richard, L Bitker, Mezidi HYonis

- Samu 69
P-Y Dubien, E CesareoP@&guet DPinéro




Prognostic value of signs of life throughout cardiopulmonary resuscitation for refractory out-of-hospital cardiac arrest.

n=372

30-Day survival with CPC 1-2 (%)

251y

20+

PEA ! Asystole

12% (95% CI, 5-25

0% (95% CIL 0 -T7)

Guillaume Debaty. MD, PhD.'* Lionel Lamhaut, MD, PhD_* Romain Aubert, Msc,!

doi.org/10.1016/).resuscitation.2021.02.022

VFNT

23% (95% CI, 17 - 30)

4% (95% CI, 1- 11)

No sign of life  Any sign of life No sign of life  Any sign of life

(n =253

{n=44)

{n=93) n=177)



PrognoticValue ofSignsof Lifethrought cardiopulmonaryresuscitation
Forrefractory out-of-hospital cardiacarrest

Debaty GLahmaut., Aubert R

MOUVEMENTS

Unadjusted OR. (95% CI)

Gasping 136/431 (32)| 233 (1.35-4.01)

Pupillary light reaction 155/323 (48) 6.21 (2.50-15.42)

Increased level of consciousness 49/376 (13) 6.05 051198
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E CRITICAL CARE

Influence of low-flow time on survival after ®== i
extracorporeal cardiopulmonary
resuscitation (eCPR)

Tobias Wengenmayer'” @, Stephan Rombach?, Florian Ramshorn?, Paul Biever'”, Christoph Bode'?,
Daniel Duerschmied'? and Dawid L Staudacher'?

CRITICAL CARE FORUM
A e/ BlcaMadNt com/cctorum

" A Crit Care 2017; 21:157

20+
15+
14%
127 ECMO 32 104
IHCA = 74 patients 5
OHCA= 53 patients
ﬂ I I I
"
» & &
Q A
Fig. 1 Mean survival of all extracorporeal cardiopulmonary
resuscitation patients. OHCA Out-of-hospital cardiac arrest, IHCA
In-hospital cardiac arrest




Influence du lieux de pose: Reépartition intra/extrahospitaliere
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20-40% CPC-2 dans la littérature publiée
_ _ - appel tardif ? (IH 99mn+30 vs EH 70mn+28,4)
8 patients vivants -trop de compassionnel, non respect indication:




Fibrillation ventriculaire et geste coronarographie

31,8%
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Adult advanced life support

Jasmeet Soar?*, Bernd W. Boitiger®, Pierre Carli°, Keith Couper®,
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Out-of-Hospital Care

VF Cardiac Arrast EMS ldentifies ECMD

Q_@% =% ﬁm‘

Vasopressor drugs
e Giveadrenaline 1 mg IV (10) as soon as possible for adult patients
in cardiac arrest with a non-shockable rhythm.
e Giveadrenaline 1 mg IV (10)after the 3rd shock foradult patients in
cardiac arrest with a shockable rhythm.
e Repeat adrenaline 1mg IV (IO) every 3—5min whilst ALS
continues.

1 Transfer to ] .
h I closest ECMO 3 ECMO Initiation Hospitals Single, Centralized
: Initiation Hospital ECMO ICU
W . . . . - Y _
' o o Ay o . - |_|:. M w + :
Central ‘L\ } T I -l ,_' [ .I % » E . 2 CI bl v mom 0 mmm
ispatcher | flb === === > w s L) kn_ —> |moo 0 lnoo
Al a l
[ ED ECMO Cannulation Site Cardiac Catheterization Laboratory
I Meet at ECMO
[ Initiation - -
: Hospital Antiarrhythmic drugs
b

Activation of Mabile ECMO Cannulation Team

o Giveamiodarone 300 mgIV(1O) for adult patients in cardiac arrest
who are in VF/pVT after three shocks have been administered.

e Giveafurtherdose of amiodarone 150 mg 1V (10) foradult patients
in cardiac arrest who are in VF/pVT after five shocks have been
administered.




INFLUENCE DU LOW FLOW
(délai effondrementpompe)

’mn [40-172]

67.5+30.6 min.Wang CH and col.
Resuscitation. 2014; 85 : 12131

60 VIVANTS
CPCR C DCD * Données manquantes = 3

CPC 3 A 6 échecs



Comparison of prehospital VS in hospital ECPR strategy

Period 1

Period 2

(Period 1 In hospital ECPR
Period 1 Pre hospital ECPR

Period 2 In hospital ECPR

Period 2 Pre hospital ECPR

120

Periodl n=114
Period2 n= 42

B No Flow il BLS/ALS B ECPR insertion

* :Period 1 vs Period 2 p<0,001
** :Period 1 in vs pre-hospital p<0,001
***:Period 2 in vs pre-hospital p<0,001

Lamhautet coll Resuscitation 2017Apr 14

Protocole:
Team on duty H24 /Days

SystematiadepartureMICU + ECPR Tes
Decisiomat 20 min

Epinephrine5 mg max

m
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TIH = transfert inter hospitalier (N=8) ¢ o1/01/2021)
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ExtraCorporeallLife Support = 20
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Implantation ECLS post ACR =(%0%)

IDM =2 IDM = 2
E Amniotique =1 HyperK=1

Hypotherme =1
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CONCLUSIONS

st |
AU BLOC OPERATOIRE*
, . . .. , ’ECMO EST UNE SOLUTION THERAPEUTIQUE
Véritable partenariat, original, avec échanges et partage NOUS POUVONS VOUS AIDER
savoir(s) entre urgentistes, chirurgiens cardiaques,

reanimateurs, infirmier(es) et perfusionistes
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Merci pour votre attention

des questions ?




Une question ?7?

- ACR en horaire de nuit

Aucun patient vivant !!

faut-il . poursuivre double astreinte pour ACR ?? (statu quo a

. envisager transfert B16 avec Lucas ???
accord B16, si FV+ a arrivée, < 60 mn (2 patients 202
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Devenir des patients en fonction du rythme et résultat coronarogra,

F.\V+ VIVANTS DECES
(n=22) 7 (31,8%) 15 (68,2%)

ANGIOPLASTIE

+/- STENT 6 (50%) 6 DONT 1 PATIENT GPC

Décédé a J+30

CORONAIRBAINES
Oou 10 1 9
PAS DE CORO Hypokaliémie




Devenir des patients en fonction du rvthnbe

20 patients ne

sontpasen Fv  VIVANT=1 DECES =19
1 PMO
AESP (n=6¢) 0 6 <
2 CPQ
ASYSTOLE =14 1 13

(FV degradée)




ECPR et ANNEE

nombre
'T‘ 40% CPC-2

¢ RSa SOKSOa
(18,2% & 10%)

2020
2019
2018
échecs 2017




DEFINITIONS

 ECMO = Extra Corporeal Membran Oxygenation
Percutaneousvay : veinto vein (femoral veinto internal jugularvein)

CHEST SUPPLY
HARDS
AECLS ExtraCardiad.ife Support
Surgical ofPercutaneousvay : veinto artery (femoral veinto femoral artery)

HEART SUPPLY
HCardiogenichock

AECRR ExtracorporeaCardioPulmonaryResuscitation
Surgicaway (mixed):veinto artery (femoral veinto femoral artery)
HEART and CHEST SUPPLY

HRefractoryCardiacArrest @
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MEDICAL FORMATIOK STEPS

1. 2014: Training inth@anatomylaboratory (Dr Eric VQIGLIO)




ECRRinVOXONA(SAMY 69)

MEDICAL FORMATIOM STEPS

2. 20152016: Work with a Surgeon ¢ardiologichospital of Lyon)pr Matteo POZZI

ECLS and ECMe——  ydd#¥each




ECRR1inVOYXONA(SANIY) 69)

MEDICAL FORMATION STEPS

Dr L. LAMHAUT
SAMU de PARIS

G
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ECRR1inVOYONA(SANIY) 69)

MEDICAL FORMATION STEPS:! Physicians
4. 03/2017: Training 4 patients NO FLOW > 5 min / circuits DDAC

12/06/2017 : First« real» patient= 36yearsold man, CA ithisR 2 O UofHiteX &
IncisionM 53, startingpumpM 82
Stillalive to day CPE

@
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NURSES FORMATION1:06; 1hamdl5 nurses’ /145
MAQUET® Débubblingof the linescircuitc Simulation
¢ Pumpmanagement




Contents lists available at ScienceDirect

EClinicalMedicine

journal homepage: https://www_journals.elsevier.com/eclinicalmedicine

https: //doi.org/10.1016/j.eclinm.2020. 100632

The Minnesota mobile extracorporeal cardiopulmonary resuscitation
consortium for treatment of out-of-hospital refractory ventricular
fibrillation: Program description, performance, and outcomes

Jason A. Bartos™®, RJ. Frascone™‘, Marc Conterato™, Keith Wesley®, Charles Lickf,
Kevin Sipprell?, Nik Vuljaj®, Aaron Burnett”, Bjorn K Peterson’, Nicholas Simpsor, Kealy Ham*,
Charles Bruen®, Casey Woster”, Kari B Haley", Joanna Moore’, Brandon Trigger,

Lucinda Hodgson®, Kim Harkins”, Marinos Kosmopoulos®, Tom P. Aufderheide™, Jakub Tolar",
Demetris Yannopoulos™®*



01/12/2019-1/04/2020: 151 OHCA FV dont 97 (64%) sont réfractaire

Out-of-Hospital Care - FVITV persistante aprées 3 CEE _ ]
- Adultes (1875 ans) —— 63/97 patients transportés
VF Cardiac Arrast EMS Identifies ECMO Candidate | - MCE avec LUCAS®
( - Délais effondrementiopital < 30 minutes !
.f!.! ) > ﬁl#i
Fiviema 4
= po= (%) (%)
: Transfer ta . .
i closest ECMO - 3 ECMO Initiation Hospitals Single, Centralized
: Initiation Hospital ECMO ICU
h ? ® .
| 1) 1 g
Central By a0 ™ M mm
Dispatcher _-’|L ______ _} II [ = % % g
L .
[ ED' ECMO Cannulation Site Cardiac Catheterization Laboratory
[ Meet at ECMO
| Initiation
| Hospital
N POSE

-EtCO2 > 10 mmHg

. 4 | h vyl a[ 2z d@ %3 anti tS Inclus
%’-—)mm‘%‘ {100ris K wy vyl KZ[E? Y

Activation of Mohile ECMO Cannulation Team




Out-of-Hospital Airway [N, (%)]
Bag-valve-mask only

6/58 (10%)
Supraglottic Airway 22({58(38%)
Endotracheal Intubation 30/58(52%)
Epinephrine doses (1 mg) 3.4+07
Amiodarone (mg dose) 387 £ 75
Number of shocks by EMS 2.3+ 2.1
Outcomes
Survival to hospital discharge [N, (%)] 2758 (47%)
Functionally favorable survival to hospital discharge (CPC 1 or 2) [N, (%), Cl] 25/58 (43% [Cl: 31-56%])
[ Survival to 3 months 25/58 (43%) ]
Functionally favorable 3-month survival (CPC 1 or2) [N, (%), Cl] 25/58 (43% [ClI: 31-56%])




43 ECMO pouACR intraoolextra-hospitaliers
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ACR EXTRAHOSPITALIER

BESSENAY
(IVA) DC J2
LF 35 + 40 mn

— Patient décédé
Patient vivant CPGA

SOUCIEUX EN JARE
LF =64 mn

ECHALLAS (HSA)
LF 89 mn



