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Overlevelse

Retrospektive data fra Danmark
2011-2020
259 patienter med en overlevelse pa 26%

Godt neurologisk outcome 25%

RESEARCH Open Access

: . ®
Mechanical circulatory support for refractory =
out-of-hospital cardiac arrest: a Danish
nationwide multicenter study

Sivagowry Rasalingam Mark'"®, Carsten Stengaard', Louise Linde?, Jacob Eifer Maller?,

Lisette Okkels Jensen?, Henrik S.(:hmidﬁr Lars Peter Riber®, Jo Bending }f\nclreasm"l-’r Sisse Anette TthaSSeI"IB,
Helle Laugeser‘f’, Phillip Michael Freemanf:, Steffen Chrisrensen?, Jacob Raben Greisen’, Mariann Tanga',
Peter Hasse Maller-Sarensen®, Lene Holmvang'®, Emilie Gregers'®, Jesper Kjaergaard'®, Chrristian Hassager
Hans Eiskjzer' and Christian Juhl Terkelsen'"!
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Evidens

* Tidligere baseret pa observationelle studier

Flere begraensninger

Critical risk of confounding

Quality of evidence across studies is very low

Extracorporeal cardiopulmonary resuscitation for cardiac arrest:
A systematic review

Mathias J. Holmberg?®®, Guillaume Geri®9, Sebastian Wiberg"€, Anne-Marie Guerguerian',

Michael W. Donnino®9, Jerry P. Nolan", Charles D. Deakin', Lars W. Andersen?®’, and
International Liaison Committee on Resuscitation’s (ILCOR) Advanced Life Support and
Pediatric Task Forces
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Randomiserede studier

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

Demetris Yannopoulos, Jason Bartos, Ganesh Raveendran, Emily Walser, John Connett,
Thomas A Murray, Gary Collins, Lin Zhang, Rajat Kalra, Marinos Kosmopoulos, Ranjit
John, Andrew Shaffer, R J Frascone, Keith Wesley, Marc Conterato, Michelle Biros, Jakub
Tolar, Tom P Aufderheide

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Intra-arrest Transport, Extracorporeal Cardiopulmonary
Resuscitation, and Immediate Invasive Assessment and Treatment on
Functional Neurologic Outcome in Refractory Out-of-Hospital Cardiac Arrest
A Randomized Clinical Trial

Jzn Belohlavek, MD. PhiD; Jana Smalcova, MD; Danled Rob, MD; Ondre| Franek, MD: Ondre) Smid, MO; Milana Pokoma, MD, PhD; Jan Hordk, MD;
ratislaw Mrazek, MD; Tomas Kovamik, MD, PhD: David Zemanak, MO, PhD; Ales Kral, MO, PhiD; Stepan Havranak, MO, PhD: Petra Kavalova, PhD:

Lude kompelantova, MD; Helena Tombova, MD; alan Mejstrl, MSc; lamskay Valasak, MD; Dened Peran, M5c; Jaroslav Pelara, MSC; tan Rullssk, MO, PhD:
Martin Balik, MWD, PhD: Michal Huptych, PhD; Arl Jarkowsky:, PhD: Jan Malkc M0 PhD: Anna Valerianova, MD, PhD: Frantisek Miejrsky, MSC. Phi;

Petr Kolouch, MD:; Petra Havrankova, MD, PhiD; Dan Romport], MD; Amaost Komarek, PhD; Ales Linhart, MO, PhD: for the Prague OHCA Study Group
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EVIDENS

36 patients assessed for eligibility

4345 Patients with out-of-hospital cardiac
arrest assessed for eligibility

6 ineligible
2 initial PEA
> 1 transfer time >30 min
3 ROSC with second shock
\ 4

30 enrolled and randomly assigned

o v

3987 Excluded
1601 Declared dead at scene before
randomization
1263 Return of spontaneous circulation
before randomization
677 Unwitnessed cardiac arrest
363 Noncardiac cause
49 Age <18y
34 Datanot available

Y

358 Without return of spontaneous
circulation assessed for inclusion

15 assigned to early

15 assigned to standard ACLS
ECMO-facilitated resuscitation

treatment

1 patient refused to continue to
participate on day 3

9
kh 26

14 included in the primary

15 included in the primary
endpoint analysis

endpoint analysis

4 Randomized® >—>

94 Excluded

36 Age =65y

29 Physician decision not to enroll

19 Referred to other institution
4 ECLS or ICU bed capacity not available
4 Reason unknown
1 Mechanical CPR device not functional
1 Polymorbidity

8 Excluded®
7 Consent not obtained
1 Randomized after study stopped by DSMB

124 Randomized to invasive strategy and
included in the primary outcome analysis
115 Received invasive strategy
as randomized

9 Received standard strategy

132 Randomized to standard strategy and
included in the primary outcome analysis
121 Received standard strategy
as randomized
11 Received invasive strategy
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Inclusion Criteria

ARREST TRIAL

18-75 years

OHCA rhythm of ventricular fibrillation or pulseless ventricular tachycardia
No ROSC after three defibrillation shocks

Body morphology able to accommodate a LUCAS

Estimated transfer time to the emergency department shorter than 30 min.

Belohlavek TRIAL

Adults aged 18 to 65 years

All rhythms

A minimum of 5 minutes of advanced cardiac life support without ROSC
Witnessed OHCA

Presumed cardiac etiology
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Treatment

ARREST TRIAL
Standard strategy group

* patients stayed in the emergency department under care of emergency physicians
ECPR

e access to the cardiac catheterisation laboratory

e Time to cannulation 59 minutes

Belohlavek TRIAL
Standard strategy group
* continued advanced cardiac life support on site
Invasive strategy group
* intra-arrest intranasal evaporative cooling (discontinued 2016)
Crossover allowed
Time to cannulation 58 (43-70)
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Results

A
« ARREST TRIAL 7 ., S
Termination of the study due to superiority . il st <Ll
Aug 8, 2019, - June 14, 2020 ST
The primary outcome was survival to hospital discharge N I

!

T T T T T T T T T T T T T 1
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6/14 (43%) vs 1/15 (7%) risk difference 36%, 3.7-59.2

. Time since randomisation (days,
Number at risk (oays)

ECMOgroup 15 7 6 6 6 6 6 6 6 6 6 6 5 3 1
Standard ACLSgroup 15 1 1 1 1 1 1 1 0 0 0 0 0 0 0

Belohlavek TRIAL

Stopped for futility

March 1, 2013, to October 25, 2020

The primary outcome was survival with a good neurologic at 180 days

39/124 (32%) vs 29/132 (22%) risk difference 9.5 (-1.3 to 20.1)
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Guidelines og klinisk implikation

We suggest extracorporeal cardiopulmonary resuscitation (ECPR) may be considered as a
rescue therapy for selected patients with out-of-hospital cardiac arrest when conventional
cardiopulmonary resuscitation is failing to restore spontaneous circulation in settings where this
can be implemented (weak recommendation, low certainty of evidence).

We suggest extracorporeal cardiopulmonary resuscitation (ECPR) may be considered as a
rescue therapy for selected patients with in-hospital cardiac arrest when conventional
cardiopulmonary resuscitation is failing to restore spontaneous circulation in settings where this
can be implemented (weak recommendation, very low certainty of evidence).
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Diskussion

 Skal alle sa ikke bare tilbydes ECPR?

e Studierne inkluderede selekterede patienter
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Patient selektion

RESEARCH Open Access

o ®
Mechanical circulatory support for refractory

out-of-hospital cardiac arrest: a Danish
nationwide multicenter study

Sivagowry Rasalingam Merk'"®, Carsten Stengaard', Louise Linde?, Jacob Eifer Maller?,

Lisette Okkels Jensen?, Henrik Schmidt®, Lars Peter Riber®, Jo Bending Andreasen’, Sisse Anette Thomassen®,
Helle LaugesenS, Phillip Michael Freeman®, Steffen Christensen’, Jacob Raben Greisen’, ManannTangE,
Peter Hasse Moller-Serensen®, Lene Holmvang'®, Emilie Gregers'®, Jesper Kjaergaard'®, Christian Hassager'®,
Hans Eiskjzer' and Christian Juhl Terkelsen !

Original research

Selection of patients for mechanical circulatory
support for refractory out-of-hospital cardiac arrest

Louise Linde @ ,' Sivagowry Rasalingam Mark,? Emilie Gregers,?

Jo Bending Andreasen,* Jens Flensted Lassen,' Hanne Berg Ravn,” Henrik Schmidt,”
Lars Peter Riber,® Sisse Anette Thomassen,* Helle Laugesen,® Hans Eiskjaer,”
Christian Juhl Terkelsen,” Steffen Christensen,® Mariann Tang,’
Hasse Moeller-Soerensen, ' Lene Holmvang, Jesper Kjaergaard,
Christian Hassager,'* Jacob Eifer Moller @ ' @ RAD FOR
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Patient selektion

| Patienten Handtering af patienter
med hjertestop
2 Varighed af hjertestop udenfor hospita|

- et holdningspapir fra Dansk Cardiologisk Selskab
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Diskussion

Skal alle sa ikke bare tilbydes ECPR?

Studierne inkluderede selekterede patienter
Kompleks intervention
Stay and play vs. scoop and run

* Pre-hospital ECMO

Post-resuscitation care

&
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Tabel 1

Kriterier for eCPR til OHCA-ptt. (prae-hospital visitation)

Ved vedvarende hjertestop (ikke ROSC efter 15 min.) skal eCPR overvejes.
Potentielle indikationer:

» < 65 ar, eller efter individuel vurdering

» Farste registrerede rytme stadbar (VF/VT) eller i serlige tilfaelde PEA

»  MNormotermi

» Formodet kardiel arsag

» Bevidnet hjertestop

» Bystander HLR

Potentielle kontraindikationer:

» Primaer rytme asystoli

» Betydende komorbiditet (vurderes individuelt)
» End-tidal CO, < 1,3 kPa

» No-flow tid > 10 min



