& /) Chirurgie
Card|ovascula|re de l'Adulte

Hospices Civils de Lyon

ECMO EXTRAHOSPITALIERE
EXPERIENCE LYONNAISE

Dr. M. Pozzi
Praticien Hospitalier

Chirurgie Cardiovasculaire de I’Adulte
Assistance et Transplantation Cardiaque

o 2
REICATRA® }

RESHAPE




CONFLITS D’INTERET

Aucun conflit d’interet a déclarer



INTRODUCTION

Number of Centers (red)

800

600

Centers

Centers by year

ECLS Registry Report

International Summary

October, 2022

Report data through 2021

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
83 86 98 111 112 112 115 112 115 112 115 115 119 117 119 132 132 136 152 165 185 208 248 281 323 354 381 436 480 505 555 577

1643 1775 1932 1910 1880 1876 1868 1743 1718 1722 1862 1855 1908 1977 1928 2190 2347 2570 2805 3261 3446 4045 5153 6219 7736 9097 10676 12959 14934 17566 19542 20317

24000

18000

12000

6000

(en|q) suny jo JaquinN

)

EsfobllshedM

https://www.elso.org




ECMO VA

EUROPEAN
SOCIETY OF
CARDIOLOGY®

@ ESC ESC GUIDELINES
European Heart Journal (2021) 00, 1-128
European Svnétv doi:10.1093/eurheartj/ehab368
of Cardiolog

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Force Members: Theresa A. McDonagh* (Chairperson) (United
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INDICATIONS

CHOC CARDIOGENIQUE REFRACTAIRE

Recommendations

Class®* Level®

Short-term MCS should be considered in
patients with cardiogenic shock as a BTR, BTD,
BTB. Further indications include treatment of lla C

the cause of cardiogenic shock or long-term

MCS or transplantation.

McDonagh

Eur Heart J 2021;42:3599-3726
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Available online at www.sciencedirect.com

Resuscitation (@)

COUNCIL

journal www.elsevier.

Adult Advanced Life Support )]
2020 International Consensus on Cardiopulmonary -
Resuscitation and Emergency Cardiovascular Care

Science with Treatment Recommendations™

Jasmeet Soar, Katherine M. Berg, Lars W. Andersen, Bernd W. Bdttiger, Sofia Cacciola,
Clifton W. Callaway, Keith Couper, Tobias Cronberg, Sonia D’Arrigo,

Charles D. Deakin, Michael W. Donnino, lan R. Drennan, Asger Granfeldt,

Cornelia W.E. Hoedemaekers, Mathias J. Holmberg, Cindy H. Hsu, Marlijn Kamps,
Szymon Musiol, Kevin J. Nation, Robert W. Neumar, Tonia Nicholson, Brian J. O’Neil,
Quentin Otto, Edison Ferreira de Paiva, Michael J.A. Parr, Joshua C. Reynolds,
Claudio i, R. i Markus B. Skrifvars, Tzong-Luen Wang,
Wolfgang A. Wetsch, Joyce Yeung, Peter T. Morley, Laurie J. Morrison,

Michelle Welsford, Mary Fran Hazinski, Jerry P. Nolan, on behalf of the Adult Advanced
Life Support Collaborators

Abstract

This 2020 International Consensus on Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science With Treatment
Topics the basis of b the nt of available since any.
AT S quential defibrilatior

embolism, postresuscitation oxygenation and ventilation, prophylactic antibiotics after resuscitation, postresuscitation seizure prophylaxis and

treatment,

opi

Y y:
reviews in the next 1 to 2 years.
Keywords: AHA Scientific Statements, arthythmias, cardiopulmonary arrest, cardiopulmonary resuscitation and emergency cardiac care,

echocardiography, post-cardiac arrest care, postresuscitation care, prognostication, sudden cardiac arrest, ventricular fibrilation

! This article has been co-published in Circulation.
The list of collaborators is given in the Acknowledgements.
https:/doi.org/10.1016/] resuscitation. 2020.09.012

] iation, In c Published by
Elsevier B.V. Allrights reserved.
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ARRET CARDIAQUE REFRACTAIRE
L’ECMO VA pourrait étre considéré
comme une solution de sauvetage pour

les arréts cardiaques pour lesquels la
RCP s’avere inefficace

Soar Resuscitation 2020;156:A80-A119
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Outcome of acute respiratory distress
syndrome patients treated with extracorporeal

membrane oxygenation and brought
to a referral center inensive Care Med 2014;40:74-83

MARSEILLE /77 ECMO VYV / Survie 44%

Retrieval of severe acute respiratory failure patients on
extracorporeal membrane oxygenation: Any impact on
their outcomes? J Thorac Cardiovasc Surg 2018;155:1621-9

PITIE / 118 ECMO VV / Survie 53%

Acceptance and transfer to a regional severe respiratory failure
and veno-venous extracorporeal membrane oxygenation (ECMO)
service: predictors and outcomes®’  Anaesthesia 2018;73:177-86

LONDON /219 ECMO VYV / Survie 72%
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Retrieval of critically ill adults using extracorporeal membrane
oxygenation: the nine-year experience in New South Wales

SYDNEY / 42 ECMO VA / Survie 60%
Anaesth Intensive Care 2018,;46:579-88

Extracorporeal membrane oxygenation retrieval factors
and survival to intensive care unit discharge

MELBOURNE /51 ECMO VA / Survie 49%
Emerg Med Australas 2019;31:280-2

Inter-hospital transfer of extracorporeal membrane
oxygenation-assisted patients: the hub and spoke network

BAD OEYNHAUSEN / 134 ECMO VA / Survie 62%
Ann Cardiothorac Surg 2019;8:62-5
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Position Paper for the Organization of Extracorporeal
Membrane Oxygenation Programs for Acute Respiratory

Failure in Adult Patients

Alain Combes’, Daniel Brodie?, Robert Bartlett®, Laurent Brochard*, Roy Brower®, Steve Conrad®, Daniel De Backer’,
Eddy Fan®, Niall Ferguson®, James Fortenberry®, John Fraser'®, Luciano Gattinoni'", William Lynch®,

Graeme MacLaren'?, Alain Mercat'®, Thomas Mueller'#, Mark Ogino'®, Giles Peek'®, Vince Pellegrino?’,

Antonio Pesenti'®, Marco Ranieri'®, Arthur Slutsky*, and Alain Vuylsteke®%; The Intemnational ECMO Network

(ECMONet)
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UnlversKy of Toronto, Toronto, Ontario, Canada:

lichigan; “St, Michael's Hospital, University of Toronto, Toronto,
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Kingdom; '"The Alfred Hospital and Monash
Italy; "°S. Giovanni Battista Molinette Hospital, Turin, ltaly; and

Abstract

Th ion (ECMO) for severe
scut repiatryfdure (ARE) in duls s growing apidly gven

duPont Hospital for Children, Wiimington, Delaware; **East Midlands ¢
Medical Centre, Melboumne, Victoria, Australia; "
epworin Hospial NHS Foundation Trust, Papworlh, United Kingdom

gers, France; “University of Regensburg, Regen
ngenital Heart Centre, Lelcester United
iniversita di Miano-Bicocca, M

regional, national, and international policy makers a description of
the optimal approach to organizing ECMO programs for ARF in
adult patients. Importantly, this will help ensure that ECMO is
delvered safely and profciently, such that future observational and

ent advances in technology, even though ther

be performed

regarding Because Frw\ )
high-risk, and costly modality, at present it should be conducted in
centers with sufﬁc:ent experience, volume, and expertise to ensure
iti
ofan m(emallona.l group of physlcmns and associated health-care
workers who have expertise in therapeutic modalities used in the
treatment of pments wll.h severe ARF with a focus on ECMO. The
aim of this ECMO center di
coordinators, hospital directors, health-care organizations, and

by experienced und and optimal conditions.
Gwen the need for fun.her evidence, we encourage restraint in the
‘widespread use of ECMO until we have a better appreciation for
both the potential clinical applications and the optimal techniques
for performing ECMO.

membrane ion; acute
respiratory distress syndrome; hospital organization; critical care
networks; position article

‘The use of extracorporeal membrane
oxygenation (ECMO) for severe acute
respiratory failure (ARF) in adults is
growing rapidly given recent advances in

technology, although there is (HINI
regarding the evidence justifying its use
(1-9). The recent experience in 2009

using ECMO for pandemic influenza A

d acute respiratory

distress syndrome (ARDS) revealed that
‘many centers initiated ECMO programs
without significant experience and with

(Received in original form April 4, 2014; accepted in final form July 6, 2014)

This position article has been endorsed by The Extracorporeal Life Support Organization. See Appendix for the list of physicians who approved the content of

this position paper.

Author Contributions: Drafting of the articie: A.C. and D.B. Critical revision of the article for important intellectual content: A.C., D.B.,
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Mobile ECMO Team

Each ECMO network should ideally create
mobile ECMO teams to retrieve patients
and to deal with patients who have critical
cardiopulmonary failure refractory to
conventional therapy. Their coordination
would run through the tertiary ECMO
referral center. This mobile team should be
available 24 hours a day, 7 days a week and
employ experienced personnel trained in the
transport of critically ill patients, insertion of
ECMO cannulae, as well as circuit and
patient management. The team variably
includes a mix of physicians, transport
specialists, nurses, perfusionists, or other
ECMO specialists. Imaging requirements at
the referring hospital should be considered,
and a clinician trained in echocardiography
should be considered for some transfers.
Portable ultrasound equipment should
also be considered. Highly successful
transportation of patients on cardiopulmonary
support has been described for short and
long distances by ambulance, helicopter,

and airplane (47-53).

Combes

Am J Respir Crit Care Med 2014;190:488-96
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Intensive Care Med
https://doi.org/10.1007/500134-018-5064-5

CONFERENCE REPORTS AND EXPERT PANEL

Position paper for the organization @
of ECMO programs for cardiac failure in adults

Darryl Abrams' @, A. Reshad Garan?, Akram Abdelbary®, Matthew Bacchetta®, Robert H. Bartlett®, James Beck®,
Jan Belohlavek’, Yih-Sharng Chen®, Eddy Fan®'°, Niall D. Ferguson®'", Jo-anne Fowles'?, John Fraser'?,
Michelle Gong', Ibrahim F. Hassan'®, Carol Hodgson 67, Xiaotong Hou'®, Katarzyna Hryniewicz'®,
Shingo Ichiba?®, William A. Jakobleff?', Roberto Lorusso?, Graeme MacLaren??*, Shay McGuinness’
Thomas Mueller?®, Pauline K. Park’, Giles Peek?', Vin Pellegrino?, Susanna Price®, Erika B. Rosenzweig®',
Tetsuya Sakamoto®?, Leonardo Salazar*>, Matthieu Schmidt®***, Arthur S. Slutsky**7, Christian Spaulding®,
Hiroo Takayama™, Koji Takeda®*, Alain Vuylsteke'?, Alain Combes**** and Daniel Brodie'" for The International
ECMO Network (ECMONet) and The Extracorporeal Life Support Organization (ELSO)

252627

©2018 Springer-Verlag GmbH Germany, part of Springer Nature and ESICM

Abstract
Extracorporeal membrane oxygenation (ECMO) has been used increasingly for both respiratory and cardiac failure
in adult patients. Indications for ECMO use in cardiac failure include severe refractory cardiogenic shock, refractory
ventricular arrhythmia, active cardiopulmonary resuscitation for cardiac arrest, and acute or decompensated right
heart failure. Evidence is emerging to guide the use of this therapy for some of these indications, but there remains a
need for additional evidence to guide best practices. As a result, the use of ECMO may vary widely across centers. The
purpose of this document is to highlight key aspects of care delivery, with the goal of codifying the current use of this
rapidly growing technology. A major challenge in this field is the need to emergently deploy ECMO for cardiac failure,
often with limited time to assess the appropriateness of patients for the intervention. For this reason, we advocate
for a multidisciplinary team of experts to guide institutional use of this therapy and the care of patients receiving it
Rigorous patient selection and careful attention to potential complications are key factors in optimizing patient out-
comes. Seamless patient transport and clearly defined pathways for transition of care to centers capable of providing
heart replacement therapies (e.g, durable ventricular assist device or heart transplantation) are essential to providing
the highest level of care for those patients stabilized by ECMO but unable to be weaned from the device. Ultimately,
concentration of the most complex care at high-volume centers with advanced cardiac capabilities may be a way to
significantly improve the care of this patient population.
Keywords: Extracorporeal membrane oxygenation, Extracorporeal life support, Mechanical circulatory support,

\ Cardiac failure, Cardiac arrest, Hospital organization, Critical care networks, Position article

*Correspondence: hdbS@cumc columbia.edu
" Divsion of Pulmonary, Allergy, and Crtical Care, Columbia University
College of Physicians and Surgeons/NewYork-Presbyterian Hospital, 622
W168th S, PH 8E, Room 101, New York, NY 10032, USA

Fullauthor information is availzble at the end of the article
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Alain Combes and Daniel Brodie are co-senior authors.

@ Springer

| Mobile ECMO teams
1gh-volume centers, particularly those serving

as the regional referral or comprehensive care centers
within hospital referral networks, should ideally establish
and coordinate mobile ECMO teams to retrieve patients
with severe cardiac failure refractory to conventional
therapy. These mobile teams should be available 24 h a
day, 7 days a week, and employ experienced personnel
trained in transporting critically ill patients, insertion
of cannulae (if performed by the mobile team), as well
as circuit and patient management. The team should
include some combination of physicians, surgeons, trans-
port specialists, nurses, perfusionists, or other ECMO
specialists. Imaging requirements at the referring hospi-
tal should be considered, including echocardiography or
fluoroscopy. Portable ultrasound equipment is essential
to aid in vascular access. Checklists should be considered
to ensure availability of all necessary equipment and con-
sistency of provider roles and actions before and during
transport. After-action reviews are recommended. Suc-
cessful transportation of patients on cardiopulmonary
support by ambulance, helicopter, and fixed-wing aircraft
has been described [60-62]. Centers performing ECMO
should develop specific guidelines and ensure adequate
staff training to provide uninterrupted availability to
intrahospital transport of patients receiving ECMO. The
equipment used for transport should meet the relevant
standards for ground or air transport, with an emphasis
on safety and durability.

Abrams

Intensive Care Med 2018;44:717-729
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EXPERT CONSENSUS
Extracorporeal membrane oxygenation

support in acute circulatory failure: A plea

for regulation and better organization

ECMO pour defaillance circulatoire aigué : plaidoyer pour une meilleure

régulation et organisation

Erwan Flécher®*, Julien Guihaire®, Matteo Pozzi¢,
Alexandre Ouattara®¢, Guillaume Baudry’,
Emmanuelle Bertheloté, Florence Beauvais",
Costin Radu”, Richard Dorent’, Laurent Sebbag'’,
Elena Galli/, Francois Roubille®, Thibaud Damy",
Jean Philippe Verhoye?, Pascal Leprince/,
Jean-Francois Obadia®, Guillaume Lebreton'

Arch Cardiovasc Dis 2019;112:441-449
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Level 1 center
No ECMO on site, no cardiac surgery on site,
call UMAC and transfer all VAECMO

'

Level 2 center
ECMO on site, cardiac surgery on site,
transfer candidates for HTX
or long-term mechanical support

l

Level 3 center
All kinds of short- or long-term
mechanical support, heart transplantation
UMAC available 7/7 and 24/24

Arch Cardiovasc Dis 2019;112:441-449
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Guidelines

Extracorporeal Life Support Org;mzatlon Guideline for Transport
and Retrieval of Adult and Pediatric Patients with ECMO Support

AHMED LABIB®,* ERIN AUGUST,+ CARA AGERSTRAND,# BJORN FRENCKNER,§ DE’ANN LAUFENBERG, 1

GERALD LAVANDOSKY, || CHRISTIAN FAJARDO, # JASON A. GLUCK,** axo DANIEL BRODIEH
Reviewers: THOMAS MULLER £ Chikis HARVEY,§§ GiLes Peek, 9 PEra ALEXANDER, ||| PHILLIP MASON, ## AND ROBERT BARTLETT***

Disclaimer: This guideline for the preparation for and under-
taking of transport and retrieval of patients on extracorporeal
membrane oxygenation (ECMO) is intended for educational
use to build the knowledge of physicians and other health
professionals in assessing the conditions and managing the
treatment of patients undergoing ECLS / ECMO and describe
what are believed to be useful and safe practice for extracor-
poreal life support (ECLS, ECMO) but these are not necessar-
ily consensus recommendations. The aim of clinical guidelines
are to help clinicians to make informed decisions about their
patients. However, adherence to a guideline does not guaran-
tee a successful outcome. Ultimately, healthcare profession-
als must make their own treatment decisions about care on
a case-by-case basis, after consultation with their patients,
using their clinical judgement, knowledge and expertise.
These guidelines do not take the place of physicians’ and
other health professionals’ judgment in diagnosing and treat-
ment of particular patients. These guidelines are not intended
10 and should not be interpreted as setting a standard of
care or be deemed inclusive of all proper methods of care
e of other methods of care reasonably directed
g the same results. The ultimate judgment must

“Department of Medicine, Hamad General Hospital,
Hamad Medical Corporation, Doha, Qatar; +Adult ECMO Department,
Memorial Regional Hospital, Hollywood, Florida; +Department of
Medicine, Division of Pulmonary, Allergy, & Critical Care Medicine,
Columbia University, New York; §Department of Surgery, Karolinska
Institute, Sweden; §Pediatric Cardiovascular Intensive Care Uit
(CVICU), Joe DiMaggio Children’s Hospital, Hollywood, Florida;
[IDepartment of Pediatric Critical Care, Joe DiMaggio Children's
Hospital, Hollywood, Florida; #Department of Cardiothoracic Surgery,
Clinica las Condes, Chile; **Department of Medicine, Division of
Cardiology, Hartiord Hospital, Hartford, C +

be made by the physician and other health professionals and
the patient in light of all the circumstances presented by the
individual patient, and the known variability and biological
behavior of the clinical condition. These guidelines reflect the
data at the time the guidelines were prepared; the results of
subsequent studies or other information may cause revisions
to the recommendations in these guidelines to be prudent to
reflect new data, but ELSO is under no obligation to provide
updates. In no event will ELSO be liable for any decision made
or action taken in reliance upon the information provided
through these guidelines.

Introduction

As the indications for extracorporeal membrane oxygen-
ation (ECMO) exponentially expand, transportation of patients
on ECMO support o the rescue of patients at outside facili-
ties with ECMO implantation adds an additional degree of
complexity to the already complicated task of transporting
critically ill patients. Mobile ECMO requires a unique skill set
focused on the care of a patient requiring ECMO. This guide-
line aims to provide ECMO centers with a practical reference
for providing primary and secondary mobile ECMO services.
The same principles apply to the transport of patients with
other modes of extracorporeal life support for example, extra-
corporeal carbon dioxide removal.

Transport of ECMO patients requires coordination and careful
considerations of potential risks and benefits of transport and is
typically accomplished via ground or air. In most cases, the cir-
cuit and equipment utilized for mobile ECMO are the same as
the components used for in-house ECMO support with adapta-

Medicine, Division of Pulmonary, Allergy, and Critical Care Medicine,
Columbia University, New York; +#University Hospital Regensburg,
Regensburg, Germany; §§University Hospitals of Leicester NHS Trust,
Leicester, England, UK;  University of Florida Health, Gainesville,
Florida; |[[Boston Children’s Hospital, Boston, Massachusetts
#3Brooke Army Medical Center, San Antonio, Texas; and ***Professor
Emeritus, Michigan Medicine, Ann Arbor, Michigan.

Submied or consideation December 2021; accepted for publica-
tion in revised form December 20;

Dicionses The auhors have Iundmg or conflicts of interest to
ey

Kopplementl digital content is available for this article. Direct URL
citations appear in the printed text, and links to the digital files are
provided in the HTML and PDF versions of this article on the journal's
Web site (www.asaiojournal.com).

Correspondence: Ahmed Labib, MBBCh (Hons), FRCA, Department
of Medicine, Hamad General Hosptl, Hamad Medical Corporaton
Al-Ryann Road. Po Box 3

Doha, Qatar. Email: zshehaua@hzmzd @

Copyright © ELSO 2

DOI: 10. 1097/MAT .0000000000001653

tion for the unique aspects of mobile care. Regardless of transport
mode or equipment, safety of the patient, transport team, and
public is paramount during ECMO transport. There is little evi-
dence guiding the transport of patients supported with ECMO;
however, it is recommended that transport be performed by well-
equlpped leams acqualmed wuh mobile transport. Several

f patients supp ith
Fomo using different models and team structures. 1 This guide-
line is predominantly based on expert opinion.

Section I: Types of ECMO Transportation

There are several types of ECMO transportation defined
by where the patient is retrieved from, transported to, and by
which facility’s ECMO team. This section contains common
types with a description of defining criteria. This may be help-
ful in determining team responsibility, authority, and other
policy and operational implications.

Labib
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3 CONTEXTES CLINIQUES

8] cHOC CARDIOGENIQUE

Neécessite de répondre aux exigences des hopitaux periphériques

Aucune interférence avec ’activité du bloc opératoire
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3 CONTEXTES CLINIQUES

. ACR EXTRAHOSPITALIER

Survie avec un bon état neurologique décevante

2 actions correctrices

Int J Cardiol 2016;204:70-6

Ann Thorac Surg 2019;107:809-16

\ Implantation pré-hospitaliére (depuis Juin 2017)

Intérét de I’équipe du SAMU de Lyon (¢tude APACAR 2)

/7 Exclusion des rythmes non choquables (depuis Janvier 2015)
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3 CONTEXTES CLINIQUES

[3] sora

Capacite d’accueil de notre Réanimation Chirurgicale

Collaboration avec la Réanimation Médicale du CHU de la Croix Rousse
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EXPERIENCE LYONNAISE
depuis 01/01/2017

- Equipe multidisciplinaire

- Disponible H24, 7/7 en paralléle avec ’activité du bloc opératoire
Transport du personnel
Transport du matériel

- Logistique du SAMU @~
Débullage de '’ ECMO

—

Rapatriement du patient sous ECMO
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UMAC Lyon
Choc cardiogénique ACR extrahospitalier SDRA
Chirurgien Cardiaque 2 Urgentistes SAMU Réanimateur
+ + +
Urgentiste SAMU Chirurgien Cardiaque Urgentiste SAMU
ECMO VA ECMO VA pré-hospitalier ECMO VV

| | |

Réa Chir Réa Med Réa Med
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UMAC Lyon /// 01/01/2017 - 30/11/2022 /// 148 ECMO

Choc cardiogénique ACR extrahospitalier SDRA
39 ECMO VA 57 ECMO VA 52 ECMO VV
I— 17 DCD i i
Survie CPC 1-2 17.5% Survie globale 40.4%
18 Sevrages
3 LVAD / 1 Greffe /\
\l’ Rythmes choquables  Rythmes non choquables

Survie globale 56.4% CPC 1-2 31.0% CPC 1-2 3.6%



UMAC: EXPERIENCE LYONNAISE

100

90

80

70

60

50

40

30

20

10

RETOMBEES CLINIQUES
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89 patients

57 patients
52 patients

2019 2020 2021



UMAC: EXPERIENCE LYONNAISE

RETOMBEES CLINIQUES

ECMO VA - ACR EXTRAHOSPITALIER

ECMO VA préhospitalier + Exclusion des rythmes non
choquables (depuis le 01/01/2017)

30,0%

2>0%Modification du protocole institutionnel
Exclusion des rythmes non choquables==
20,0% (depuis le 01/01/2015)

15,0%
10,0%

5,0%

v v
°” L ECMO VAAU BLOC OPERATOIRE | | ECMO VA I
PRE-HOSPITALIERE

J Cardiothorac Vasc

Int J Cardiol 2016;204:70-6 Ann Thorac Surg 2019;107:809-16 Anest 2022:36:1670-7 Resuscitation 2022:176:19-20




UMAC: EXPERIENCE LYONNAISE

RETOMBEES CLINIQUES

UMAC
35%

\ 38 ECMO Minsk -Republican Center Cardiology: 1

Dublin - Mater Hospital:38

81 ECMO
A ¥ 696 ECMO

Montpellier — CHU: 80
Perpignan — CHU: 27

Rennes — CHU: 19
Nimes — CHU: 47

11 52 ECMO
L -CHU:1 <1
R Ljubljana — UMC:52
miens —
Dijon — CHU: 26
65 ECMO

38
Tallinn -North Regional Hospital: 34
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