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Summary Emergent implantation of temporary mechanical circulatory support using venoar-
terial ECMO (ECLS for extracorporeal Life Support) is increasingly adopted in various indications
of acute circulatory failure refractory to optimal medical treatment. To implant such devices,
but also to provide appropriate daily management, expertise and adapted technical platform
are required. Organization, coordination and regulation of such program are not clearly estab-
lished in our country. We propose a dedicated territorial organization to improve and facilitate
management of these specific and most severe patients.

© 2019 Elsevier Masson SAS. All rights reserved.

Résumé La mise en place en urgence d’une assistance circulatoire mécanique temporaire
de type ECMO veino artérielle (ou ECLS pour Extra Corporeal Life Support) se développe dans
de nombreuses indications d’insuffisance circulatoire aigue réfractaire au traitement médical
optrimal. La mise en place de ces dispositifs d’assistance circulatoire, ainsi que leur surveil-
lance et gestion au quotidien, justifient d’une expertise et d’un plateau technique adaptés.
L’organisation, la coordination et la régulation de ce programme dans notre pays ne sont pas
clairement établies. Nous proposons une organisation territoriale pour faciliter et améliorer la

prise en charge de ces patients spécifiques et particulierement graves.
© 2019 Elsevier Masson SAS. Tous droits réservés.

Background

Acute cardiogenic shock is a life-threatening situation asso-
ciated with a high mortality rate, despite recent significant
improvements in heart failure management. Life-saving
temporary mechanical circulatory support using venoarte-
rial extracorporeal membrane oxygenation (VAECMO), also
called extracorporeal life support (ECLS), is now well estab-
lished for providing life support, and may be the last option
for these critically ill patients [1,2]. Recently, the percep-
tion that VAECMO is safe and easy to use has been growing;
as a result, an increasing number of centres are providing
temporary mechanical circulatory support (MCS) for patients
[3,4].

As life support has been rapidly gaining popularity, car-
diology societies in Europe and the USA have started to
publish guidelines to define the ideal requirements for the
use of MCS devices, including VAECMO, in hospital institu-
tions [2,3,5]. However, the European Society of Cardiology
(ESC) guidelines for the diagnosis and treatment of acute
and chronic heart failure highlight the current lack of ran-
domized trials for VAECMO, and caution against its use [6].

Despite the substantial requirements reported for optimal
implantation, monitoring and recovery, none of these pub-
lications suggests how best to organize, develop or improve
national or regional VAECMO structures and support net-
works.

France is one of the most eager adopters of VAECMO,
with at least 60 active centres, yet its use is currently
unregulated, and neither machine operation nor patient
care is certified [7]. Heterogeneous distribution makes
access to this life-saving therapy limited and problematic.
VAECMO is used most frequently in only a few well-equipped
centres in major urban areas, whereas smaller regional
centres lack the resources to support patients. One group
of French experts has warned that without appropriate
management, dramatic patient outcomes may result from
serious complications after the machine is implanted, such
as massive bleeding, limb ischaemia and pulmonary oedema.
Specialist care is required to manage these life-threatening
issues, until recovery, transplantation or long-term mechan-
ical assistance is obtained [8]. Indeed, as in many areas of
medicine, a positive relationship between experience, vol-
ume of activity and success rate can be envisaged. Moreover,
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the clinical benefit of VAECMO support is not well established
for many indications, and remains questionable for others.
Lastly, France does not yet have any regional or national reg-
istries to collect patient outcome data or provide further
evidence for the many specialized medical and paramedi-
cal practices required to care for patients with cardiogenic
shock treated with VAECMO.

It is clear that widespread diffusion of this technique
without any rules or regulations may be deleterious from
both a clinical and an economic point of view. There is there-
fore an urgent need to define requirements for an effective
extracorporeal membrane oxygenation service (ECMO) net-
work in France, to ensure better treatment and positive
outcomes for patients who experience acute circulatory fail-
ure and are treated with temporary MCS.

Purpose of this position paper

The purpose of this paper is to provide an overview of
current international guidelines and recommendations for
organizing and implementing regional VAECMO; it expresses
the expert opinion of the French Society of Cardiol-
ogy Heart Failure and Cardiomyopathy Special Interest
Group (SFC-GICC) — a national group of physicians, ECMO
specialists, anaesthesiologists, intensive care specialists and
cardiac transplantation surgeons from the French Society for
Thoracic and Cardiovascular Surgery (SFCTCV), who have
specific expertise relevant to using MCS to treat patients
with severe cardiac failure. The authors offer their expert
opinion on setting up and running an effective VAECMO net-
work, and propose a programme to develop and regulate
VAECMO use in France within an ECMO-equipped centre.
Although this paper does not fully describe the indica-
tions, contraindications and complications associated with
VAECMO support, as these have been reported by both inter-
national and French teams, Table 1 summarizes the main
indications for the technique [9,10].

Worldwide status of MCS and ECMO
organization

In the USA, the number of ECMO implantations has nearly
doubled in the past 10 years, and the cost of care has sky-
rocketed from US $109 million in 1998 to US $764 million in
2009 [11].

In Europe, healthcare systems differ significantly
between countries. For example, the UK and France have
similar populations (66 and 67 million, respectively), yet
there are fewer than 10 ECMO centres in the UK, which
mainly treat respiratory failure, as the National Health Ser-
vice states that ‘‘there is insufficient evidence to support
a proposal for the routine commissioning of VAECMO for
adults with acute cardiac failure’’ [12]. In France, there are
more than 60 active centres, where both respiratory and
cardiac failure are managed, with a global ECMO activity of
around 2000 cases [7]. Similarly, German VAECMO activity
has increased, with a peak of 3000 cases in 2014 [13] for a
population of 83 million.

Despite this increased activity worldwide, there is no
unique regional or global organization for MCS and VAECMO.

Across Europe, regulations describing how to organize and
implement regional VAECMO programmes vary widely in line
with the various cultural approaches to treatment, different
patient populations, reimbursement systems, health poli-
cies and priorities. For example, reimbursement for VAECMO
is non-existent in Switzerland and Sweden, partial in the UK
and complete in France.

Some countries, such as the UK and Italy, have regula-
tions that limit the number of ECMO centres, while others,
such as Germany and France, do not. A recent editorial
outlined these differences, and described the number of
unrecognized ECMO centres and ECMO providers in France
and Germany as being out of control [4,13]. Conversely,
Sweden has only one ECMO centre!

As the use of these devices has gained momentum, a
few publications have suggested requirements for an effec-
tive VAECMO team. A number of years ago, an international
group of European cardiac surgeons highlighted the need
for VAECMO programmes to be confined to dedicated well-
trained teams, capable of managing potential complications
at a moment’s notice. Additionally, they described the spe-
cific role of specialist perfusionists [5]. Then, in 2014,
the international Extracorporeal Life Support Organiza-
tion (ELSO) first published guidelines describing the ideal
requirements for a hospital institution to run VAECMO [3].
This well-respected organization advocated that centres
should be located in tertiary centres only, in geographi-
cal areas that could support a minimum of six patients per
year, and that they should be actively involved in the ELSO
registry. Furthermore, ELSO recommended that an ECMO
centre should be a part of a multidisciplinary network, with
well-trained specialized teams capable of providing a full
range of treatments for ECMO patients and round-the-clock
care; they also recommended continuing education in this
speciality for the whole team, and regular evaluation of
programme effectiveness to ensure the best quality of care
possible.

More recently, in 2015, an expert consensus document
endorsed by the American Heart Association, the Cardiology
Society of India, the Canadian Association of Interventional
Cardiology and the Societe Latino Americana de Cardiologica
Interventionista provided an exhaustive review of the rele-
vant devices and indications for percutaneous mechanical
support. Although the authors briefly described the cost-
effectiveness of the various strategies, they did not provide
any information about how to organize, develop or improve
ECMO structures and support networks in their countries [2].
This was equally true for the American College of Cardiology
guideline for the management of heart failure [14]. Impor-
tantly, the recently updated European guidelines for the
diagnosis and treatment of acute and chronic heart failure
advised using VAECMO cautiously, given the lack of random-
ized trials in this field. Again, however, the authors did
not propose any recommendations for an effective VAECMO
structure and support network [6]. Nevertheless, the Aus-
trian Cardiology Society proposed a network organization
in their country to improve VAECMO use in adults with car-
diogenic shock [15]. As well as describing the indications
for and complications associated with VAECMO, the authors
also outlined a system to optimize VAECMO use, in which cur-
rent ECMO and non-ECMO centres would develop and share
experience in a specialized network.
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Table 1

Indications and contraindications for venoarterial extracorporeal membrane oxygenation.

Indications

Contraindications

Cardiogenic shock in acute coronary syndrome

Acute myocarditis with cardiogenic shock (including
septic shock with low ejection fraction)

Postcardiotomy cardiogenic shock (including
postcardiac transplantation)

Cardiac refractory arrhythmic storm

Temporary circulatory support as bridge to
transplantation or heart transplantation

Refractory cardiac arrest (in highly selected cases)

Massive pulmonary embolism (bridge to
embolectomy)

Drug intoxication with acute circulatory failure

Definitive and irreversible myocardial failure
and no possibility for long-term mechanical
support or transplantation

Severe aortic regurgitation

Acute unrepaired aortic dissection

Severe peripheral arterial disease with limited
vascular access for implantation (central ECMO
may be discussed)

Any organ failure or disease with limited life
expectancy (massive stroke, evolutive and
disseminated neoplasia, etc.)

Unwitnessed cardiac arrest

Compliance: cognitive, psychiatric, severe
social limitations without support

ECMO: extracorporeal membrane oxygenation.

More importantly, at an international level, the
ECMO Network (ECMONet) and ELSO proposed a more
complete organizational structure for an ECMO pro-
gramme to manage cardiac failure in adults [16].
Briefly, this robust paper provided four key recommenda-
tions:

e ECMO support should ideally be performed in experi-
enced high-volume centres capable of providing other
specific cardiac treatments, such as percutaneous coro-
nary intervention, ventricular assist devices and heart
transplantation;

e centres performing ECMO support should achieve a mini-
mal volume of 30 cases per year;

e ECMO centres should be linked to a centre with large
patient registries;

¢ there should be an ECMO referral model with different
levels of care (from a local centre to a referral centre to
a regional referral centre and, ultimately, to a compre-
hensive care centre).

As far as we know, these are the first solid recom-
mendations for ideal requirements for a well-organized
referral, material and resource structure to run an ECMO
programme.

More specifically, the European Society of Cardiology
task force recently proposed a clear comprehensive posi-
tion paper on the structure, organization and function of
a cardiovascular intensive care unit. Despite the fact that
healthcare systems are heterogeneous throughout Europe,
this task force succeeded in providing three levels of
expertise and technical requirements for an intensive care
unit, which could be applied to ECMO centres [17]. Thus,
cardiology specialists in both Europe and the USA have
started to propose appropriate organizational structures for
VAECMO.

ECMO centres in France today

To our knowledge, there is only one publication concern-
ing VAECMO organization in France, written by an expert
panel from the Société Francaise de Chirurgie Thoracique
et Cardio-Vasculaire in 2014 [8]. This publication highlights
many issues regarding VAECMO in France, including appro-
priate indications, implantation procedure, follow-up under
VAECMO support and mobile ECMO (mobile circulatory sup-
port unit [UMAC]) policy, and specifically underlines the
need to better organize ECMO support and its diffusion. Yet,
similar organizational recommendations exist in France for
other specialties, such as obstetrics and neonatology [18]. It
is worth noting that there is very little literature about the
cost-effectiveness of VAECMO in France. However, one large
observational study evaluating the cost of a VAECMO pro-
cedure is in completion phase in Rennes (ClinicalTrials.gov
Identifier: NCT03686540).

Although there is no national registry as yet, there is
epidemiological evidence of the major increase in VAECMO
activity in France over the last decade [7]. The estimated
number of uses of VAECMO in France was close to 2000 in
2017, and about 20 centres use VAECMO more than 30 times
per year (personal data).

The functional quality of VAECMO services around
France today varies greatly between well-resourced uni-
versity hospitals to small local hospitals with limited
resources. Although ECMO programmes are mostly imple-
mented in university hospitals and tertiary centres, other
less-well-equipped centres also perform ECMO. Indeed, if
all university hospitals were capable of providing effective
regional ECMO support and management, few general hos-
pitals or private clinics would require an ECMO programme.
In France, there is currently no specific regulation that out-
lines the ideal requirements to ensure the quality of care
required by these specific patients. Currently, hospitals care
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for ECMO patients in various different intensive care units
(ICUs) according to their level of resources: general ICUs,
cardiac surgery ICUs, surgical ICUs, medical ICUs or cardiol-
ogy ICUs.

There are a few UMAC services attached to tertiary hospi-
tals that provide rapid and effective ECMO support in their
local area with local hospitals (e.g. Paris, Lyon, Bordeaux
and Marseille). It is important to note that these centres
are able to allocate non-dedicated resources, and are capa-
ble of providing an instant response in terms of medical care
and transport (ambulance, helicopters, etc.). In some hospi-
tals, the UMAC service is clearly recognized by the regional
administration. However, there are many other centres in
which the UMAC service is suboptimal and chaotic as a result
of a lack of dedicated resources. These centres are limited
to providing as much service as possible, depending on the
availability of the local team at the time of the incident.
If the local team is occupied elsewhere, there is no spe-
cific system for providing backup support to these UMAC
services.

The current literature suggests that training ECMO
teams is crucial to provide appropriate care and obtain
the best patient outcomes for this critically ill patient
population with often rare or heterogeneous aetiologies
[13]. However, in France, medical, paramedical and nurse
certification is not yet required to implant or manage
a patient receiving VAECMO. As far as we are aware,
there are only three university diplomas that provide
extracorporeal life support training for physicians and
paramedics in France. These courses are held in La
Pitié Salpétriére in Paris, and in Bordeaux and Lyon.
Although these academic courses promote best practice
for VAECMO use in acute heart failure, including cannu-
lation approaches and expected outcomes, they do not
validate either the technical skills for implantation or
the practical complexities of managing a patient receiving
VAECMO.

Establishing regional ECMO networks

Developing ECMO centres as part of a regional hospital net-
work, as suggested in the ESC guidelines for ICUs, could
provide good coverage for the population over an entire
region. Similarly, the recommendation is that ECMO units
follow an integrated network model, where each level refers
to a higher-level ECMO centre when needed. In addition,
specialized UMAC services in Level 3 centres should sup-
port the regions they influence [17,19]. Clearly-defined
patient pathways, such as those developed for acute coro-
nary syndromes, can facilitate patient transfer to the most
appropriate hospital, with an established transfer protocol
and standardized procedures between centres. The optimal
integrated network should be configured in collaboration
with local regions and national health resources to ensure
that Level 2 and Level 3 hospitals are sufficiently supported,
with enough beds, transport and personnel to support their
local region effectively. We believe that this is the best
solution for optimal patient management and health eco-
nomic advantages, although further health economic data
are required.

The ECMO team

The ECMO support team should be composed of advanced
heart failure specialists [16]. This means a multidisci-
plinary team of trained specialists that includes, at least,
a cardiothoracic surgeon, an anaesthetist or an inten-
sive care specialist, a cardiologist and a perfusionist. This
team should be led by an ECMO director and be available
24hours a day, 7 days a week, to discuss any poten-
tial indication for a VAECMO case or the management of
VAECMO-related complications. Particular attention should
be paid to ensure there is direct contact with a senior ECMO
staff member, who will help to decide whether or not to
implant or transfer, or to advise on patient management on
VAECMO.

An ECMO centre is responsible for providing sufficient
equipment and staff to ensure optimal patient care within
their hospital and the associated region. So, the functional
level of an ECMO unit must be such that it can provide opti-
mal care for the most severe patient for which its hospital
has the technical facilities to manage.

Grading the functional criteria for ECMO
centres in France

Although we propose to classify VAECMO centres into three
levels, as is the case for ICUs, these levels are not equiva-
lent. Thus, a Level 1 ECMO centre may not be a Level 1 ICU

(Fig. 1).

Level 1 ECMO (first level cardiology facilities;
incapable of providing VAECMO support)

A Level 1 ECMO centre may have cardiology facilities able to
provide percutaneous cardiac assistance (such as an intra-
aortic balloon pump) 24hours a day, 7 days a week, if
they have the capacity for emergency angiography or per-
cutaneous circulatory support, but not VAECMO support.
These centres do not have on-site cardiac surgery facilities;
they do not have a dedicated VAECMO team, and the near-
est tertiary reference centre should deploy a UMAC team
to transfer the patient. These hospitals should not keep
patients on VAECMO support.

Team qualifications

It is recommended that all ICU staff are able to iden-
tify potential VAECMO candidates based on pathology and
severity of cardiogenic shock; they should have a basic
understanding of patient pathways and transfer processes
in their region.

Equipment or support structures

This level should have clearly-identified procedures for con-
tacting their reference hospital, and for patient pathways
and transfer processes. An operating theatre should be
provided for the ECMO team; if not, or if the patient is
haemodynamically unstable, bedside implantation is accep-
table.
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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

ﬁ/

V.

Figure 1.

Grading and functional criteria for extracorporeal membrane oxygenation (ECMO) centres in France. HTX: heart transplantation;

UMAC: mobile circulatory support unit; VAECMO: venoarterial extracorporeal membrane oxygenation.

Network

Close collaboration with the regional network must be estab-
lished to ensure a direct contact line to the reference
hospital.

Level 2 ECMO centre (second level cardiology
facilities; capable of providing VAECMO)

Level 2 ECMO units should have sufficient cardiology facili-
ties to provide VAECMO support, but lack access to long-term
mechanical support, including ventricular assist devices and
total artificial hearts or heart transplantation. It is recom-
mended that all VAECMO candidates are discussed with the
Level 3 centre to identify early candidates for potential
transfer. Particularly when the case is difficult and, more
importantly, when a possibility of heart transplantation or
long-term mechanical support exists, patient transfer should
be achieved as early as possible in the patient pathway,
while being supported on ECMO. Ideally before transporta-
tion, the neurological status must be estimated to avoid
futile transfers, especially in case of VAECMO for out-of-
hospital refractory cardiac arrest. These centres may keep a
patient on VAECMO if transplantation or a long-term project
is considered unlikely; they should have decision-making
algorithms in place and a continuing programme of train-
ing and education. Any complications that may occur while
a patient is receiving VAECMO can be appropriately man-
aged on site on a permanent basis, using interventional

cardiology, surgery, imaging and endoscopy. Level 2 cen-
tres should be able to regularly report appropriate short-
and long-term follow-up for patients treated with VAECMO
support.

Team qualifications

It is recommended that all ICU staff are able to iden-
tify potential VAECMO candidates based on pathology and
severity of cardiogenic shock; they should have a solid
understanding of patient pathways and transfer processes in
their region. The ICU staff must also receive specific theo-
retical and practical training to ensure correct cannulation,
patient care, pathways and transfer requirements.

Equipment or support structures

This level should have clearly-identified procedures for con-
tacting their reference hospital, and for patient pathways
and transfer processes. There should be on-site cardiac
surgery, and a specialist perfusionist should be provided for
all ECMO implantations.

Network

A close collaboration with the university hospital (Level 3)
has to be established to ensure that decisions are made on a
case-by-case basis within a structured protocol. The timing
of the transfer ought to be discussed.
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Level 3 ECMO centre (third level cardiology
facilities; highly-specialized tertiary centre)

Level 3 ECMO centres have on-site cardiac surgery, and
are able to provide VAECMO support as well as any other
cardiac support needed, including devices for short- or
long-term circulatory support and heart transplantation.
These centres have a ECMO team and an UMAC service. Any
complications that may occur while a patient is receiving
VAECMO can be appropriately managed on site on a perma-
nent basis (using interventional cardiology, surgery, imaging,
endoscopy, etc.). Level 3 centres should be able to regu-
larly report appropriate short- and long-term follow-up for
patients treated with VAECMO support; they should also be
able to provide ongoing support and training for Level 1 and
Level 2 hospitals (educational partnerships).

Team qualifications

It is recommended that all ICU staff are able to iden-
tify potential VAECMO candidates based on pathology and
severity of cardiogenic shock; they should have a solid
understanding of patient pathways and UMAC transfer pro-
cesses in their region. The ICU staff must also receive
continued training to ensure correct cannulation, patient
care, pathways and transfer requirements, and will need
to recognize and manage complications of VAECMO. The
staff must also be qualified in heart transplantation and
short- or long-term mechanical support, including artificial
heart implants. There should be a continuing education pro-
gramme to ensure that theoretical and practical knowledge
is maintained in this specialist field.

Equipment or support structures

These centres should have decision-making algorithms in
place, a continuing evaluation programme, on-site cardiac
surgery and availability of long-term mechanical devices
(e.g. left ventricular assist devices and total artificial
hearts). These centres should have a developed heart trans-
plantation programme, in line with the French Biomedicine
Agency laws, and should provide specialist perfusionists for
all ECMO implantations.

Network

Level 3 centres should not only provide VAECMO implanta-
tion, but should also be the reference centre for technical,
clinical and latest knowledge, and continuing education.

UMAC service

Level 3 centres should all provide a UMAC service. All ter-
tiary and university hospitals should ideally establish and
coordinate mobile VAECMO teams with their region. It is
essential to devise a national network capable of provid-
ing emergency circulatory support throughout the country.
These UMAC service teams should be available 24 hours a
day, 7 days a week, with trained and experienced staff.
These teams would be responsible for transporting the
patient back to the tertiary centre with cardiopulmonary
support. Dedicated and appropriate resources, such as staff,
devices, circuits and transport (e.g. helicopters or a dedi-
cated ambulance with a police escort) should be provided

by the institutions. To date, this proposal has had to
be moderated given the associated major implementation
difficulties.

Education and training recommendations
for ECMO support personnel

Initial training

Despite European recommendations for ECMO training and
education, this aspect of acute cardiovascular care has
yet to be incorporated into resident training for cardiolo-
gists, cardiothoracic surgeons and intensive care specialists.
These specialties should have specific training on MCS during
their studies. Similar to the ESC guidelines, it is recom-
mended that a certification process for acute cardiovascular
care is provided, with a common core element to demon-
strate knowledge, and flexible modules according to the
level of ECMO centre in which the ECMO personnel are work-
ing [17].

Continued professional education

All individuals in an VAECMO team should have regular train-
ing adapted to their role and the level of centre in which
they work. A yearly refresher course would be optimal,
including an e-learning option. Effective communication and
collaboration between nurses and physicians, as well as
between regional hospital networks, is critical for manag-
ing these acutely ill patients. Thus, continued professional
education organized in collaboration with tertiary centres
within their region of influence ensures that teams practice
working together, master the necessary medical techniques,
know the patient pathway and regional processes and revise
various case mixes. Where possible, ECMO-specific training
should be encouraged, using specialized simulation tech-
nology and teaching programmes, which is in line with
the current Haute Autorité de Santé guidelines for contin-
ued professional education in healthcare [20]. ECMO Level
2 and Level 3 hospitals should hold additional multidisci-
plinary meetings about temporary circulatory support for
their entire teams.

Governance and data collection

Considering the lack of controlled evidence for VAECMO sup-
port, there remain numerous questions about appropriate
indications, timing of implantation and case management.
In this critically ill, heterogeneous population, randomized
controlled studies and observational studies are difficult to
perform because of complications with recruitment and eth-
ical dilemmas. Therefore, the most effective way to obtain
data to provide evidence and further improve the quality
of patient care is via real-life data analyses obtained from
patient registries. ECMO centres should therefore have to
register prospectively all VAECMO cases in a national reg-
istry. This registry does not yet exist in France, and would
have to be created. The French health administration should
promptly recommend and encourage the creation of such a
national ECMO registry.
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Registered ECMO centres must operate within a recog-
nized national framework, in collaboration with national
cardiovascular societies and health and regulatory author-
ities. All clinical criteria for transfer will need to be
defined, as well as transfer modalities and communica-
tion between centres to ensure bed availability. These
patients occupy ICU beds for several days, so ECMO activ-
ity may disturb any planned surgery. Thus, the successful
implementation of these proposed recommendations will
depend on the resources made available to hospitals in
terms of materials, transport and human resources; oth-
erwise, most hospitals will be unable to provide this
level of care. Level 3 hospitals specifically will need to
ensure that extra beds are available. In such an ICU
unit, given the very high level of care, the nurse-to-
patient ratio should be between 1:2 and 1:1, and not
1:2.5, which is often the case. All legal or financial con-
siderations, such as reimbursements, would need to be
outlined.

Limits to this structural organization

This position paper proposes an organizational structure
for the safe and effective practice of VAECMO to man-
age refractory cardiogenic shock in France. Although,
we recognise that other organizational structures are
possible, this proposal fits with ESC guidelines, and is
in line with other health systems in Europe, despite
the current lack of health economic data available in
France to support the value of well-managed ECMO
teams.

Other temporary mechanical support programmes — par-
ticularly axial flow pump implantation, such as the Impella®
device (Abiomed Inc., Danvers, MA, USA) — are beyond the
scope of this paper, as their future positioning remains a
matter of debate.

Finally, the authors have chosen to limit their
recommendations to VAECMO, without addressing ven-
ovenous extracorporeal membrane oxygenation support
(VWECMO) or the growing use of temporary mechani-
cal support in organ donation. These procedures were
deemed to be outwith the scope of this paper, as the
patient populations and underlying pathologies differed too
greatly.

Conclusions

VAECMO is one of the most powerful treatments for patients
in acute cardiogenic shock today. The rapid spread of
this new technology and equipment in France now needs
to be organized into a structured network to ensure
that the best patient care is provided, while controlling
costs. Systematic data collection is needed for continuing
research. The success of VAECMO in France will depend
upon resolving the challenges faced by the increased load
expected in receiving centres, and regulating VAECMO
providers to avoid the deleterious effects of uncontrolled
widespread diffusion of this highly risky and complex tech-
nique.

Sources of funding

This work was supported with funding from the Société
Francaise de Cardiology.

Acknowledgements

The authors wish to thank Amy Whereat, medical writer, for
her excellent editorial assistance.

Disclosure of interest

The authors declare that they have no competing interest.

References

[1] Rab T, Ratanapo S, Kern KB, et al. Cardiac shock care cen-
ters: JACC review topic of the week. J Am Coll Cardiol
2018;72:1972—-80.

[2] Rihal CS, Naidu SS, Givertz MM, et al. 2015 SCAI/ACC/HFSA/STS
Clinical Expert Consensus Statement on the Use of Percuta-
neous Mechanical Circulatory Support Devices in Cardiovas-
cular Care: Endorsed by the American Heart Assocation, the
Cardiological Society of India, and Sociedad Latino Ameri-
cana de Cardiologia Intervencion; Affirmation of Value by the
Canadian Association of Interventional Cardiology-Association
Canadienne de Cardiologie d’intervention. J Am Coll Cardiol
2015;65, e7-e26.

[3] ELSO. ELSO guidelines for ECMO centres. 2014. Available at:
https://www.elso.org/Portals/0/1GD/Archive/FileManager/fa
f3f6éa3c7cusersshyerdocumentselsoguidelinesecmocentersv1.8
.pdf.

[4] Quintel M, Gattinoni L, Weber-Carstens S. The German ECMO
inflation: when things other than health and care begin to rule
medicine. Intensive Care Med 2016;42:1264—6.

[5] Beckmann A, Benk C, Beyersdorf F, et al. Position article for
the use of extracorporeal life support in adult patients. Eur J
Cardiothorac Surg 2011;40:676—80.

[6] Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines
for the diagnosis and treatment of acute and chronic heart fail-
ure: The Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardi-
ology (ESC). Developed with the special contribution of the
Heart Failure Association (HFA) of the ESC. Eur J Heart Fail
2016;18:891—-975.

[7] Baufreton C, Brochet A, Darrieutort H, et al. National survey
on short-term circulatory and/or respiratory support in 2009.
Ann Fr Anesth Reanim 2013;32:220—4.

[8] Lebreton G, Gentile S, Laskar M, Thomas P-A. Organisa-
tion de Uactivité d’ECMO en France. Chir Thorac Cardiovasc
2014;18:69—74.

[9] Bonello L, Delmas C, Schurtz G, et al. Mechanical circula-
tory support in patients with cardiogenic shock in intensive
care units: A position paper of the ‘‘Unite de Soins Intensifs
de Cardiologie’’ group of the French Society of Cardiology,
endorsed by the ‘‘Groupe Atherome et Cardiologie Interven-
tionnelle’’ of the French Society of Cardiology. Arch Cardiovasc
Dis 2018;111:601—12.

[10] Keebler ME, Haddad EV, Choi CW, et al. Venoarterial extra-
corporeal membrane oxygenation in cardiogenic shock. JACC
Heart Fail 2018;6:503—16.

[11] Maxwell BG, Powers AJ, Sheikh AY, Lee PH, Lobato RL,
Wong JK. Resource use trends in extracorporeal membrane


http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0105
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0110
https://www.elso.org/Portals/0/IGD/Archive/FileManager/faf3f6a3c7cusersshyerdocumentselsoguidelinesecmocentersv1.8.pdf
https://www.elso.org/Portals/0/IGD/Archive/FileManager/faf3f6a3c7cusersshyerdocumentselsoguidelinesecmocentersv1.8.pdf
https://www.elso.org/Portals/0/IGD/Archive/FileManager/faf3f6a3c7cusersshyerdocumentselsoguidelinesecmocentersv1.8.pdf
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0120
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0125
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0130
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0135
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0140
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0145
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0150
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155

Position paper on ECMO support in acute circulatory failure

449

oxygenation in adults: an analysis of the Nationwide Inpa-
tient Sample 1998-2009. J Thorac Cardiovasc Surg 2014;
148, 416-21 e1.

[12] NHS England Specialised Commissioning Team. Extra corpo-
real membrane oxygenation (ECMO) service for adults with
cardiac failure. 2016. Available at: https://www.england.nhs.
uk/wp-content/uploads/2018/07/Extra-corporeal-membrane-
oxygenation-service-for-adults-with-cardiac-failure.pdf.

[13] Karagiannidis C, Brodie D, Strassmann S, et al.
Extracorporeal membrane oxygenation: evolving epi-
demiology and mortality. Intensive Care Med 2016;42:
889—-96.

[14] Yancy CW, Jessup M, Bozkurt B, et al. 2013ACCF/AHA guide-
line for the management of heart failure: a report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. J Am Coll Cardiol
2013;62:€147—239.

[15] Pichler P, Antretter H, Dunser M, et al. Use of ECMO in
adult patients with cardiogenic shock: a position paper of
the Austrian Society of Cardiology. Wien Klin Wochenschr
2015;127:169—84.

[16] Abrams D, Garan AR, Abdelbary A, et al. Position paper for the
organization of ECMO programs for cardiac failure in adults.
Intensive Care Med 2018;44:717—29.

[17] Bonnefoy-Cudraz E, Bueno H, Casella G, et al. Editor’s choice -
Acute Cardiovascular Care Association Position Paper on Inten-
sive Cardiovascular Care Units: an update on their definition,
structure, organisation and function. Eur Heart J Acute Cardio-
vasc Care 2018;7:80—95.

[18] Haute Autorité de Santé. Qualité et sécurité des soins
dans le secteur de naissance. 2014. Available at:
https://www.has-sante.fr/portail/jcms/c_1729391/fr/qualite
-et-securite-des-soins-dans-le-secteur-de-naissance.

[19] Le May M, van Diepen S, Liszkowski M, et al. From coronary
care units to cardiac intensive care units: recommendations
for organizational, staffing, and educational transformation.
Can J Cardiol 2016;32:1204—13.

[20] Haute Autorité de Santé. Guides de bonnes pratiques
en matiére de simulation en Santé. 2012. Available at:
https://www.has-sante.fr/portail/upload/docs/application/
pdf/2013-01/guide_bonnes_pratiques_simulation_sante_guide.
pdf.


http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0155
https://www.england.nhs.uk/wp-content/uploads/2018/07/Extra-corporeal-membrane-oxygenation-service-for-adults-with-cardiac-failure.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/07/Extra-corporeal-membrane-oxygenation-service-for-adults-with-cardiac-failure.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/07/Extra-corporeal-membrane-oxygenation-service-for-adults-with-cardiac-failure.pdf
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0165
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0170
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0175
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0180
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0185
https://www.has-sante.fr/portail/jcms/c_1729391/fr/qualite-et-securite-des-soins-dans-le-secteur-de-naissance
https://www.has-sante.fr/portail/jcms/c_1729391/fr/qualite-et-securite-des-soins-dans-le-secteur-de-naissance
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
http://refhub.elsevier.com/S1875-2136(19)30102-0/sbref0195
https://www.has-sante.fr/portail/upload/docs/application/pdf/2013-01/guide_bonnes_pratiques_simulation_sante_guide.pdf
https://www.has-sante.fr/portail/upload/docs/application/pdf/2013-01/guide_bonnes_pratiques_simulation_sante_guide.pdf
https://www.has-sante.fr/portail/upload/docs/application/pdf/2013-01/guide_bonnes_pratiques_simulation_sante_guide.pdf

	Extracorporeal membrane oxygenation support in acute circulatory failure: A plea for regulation and better organization
	Background
	Purpose of this position paper
	Worldwide status of MCS and ECMO organization
	ECMO centres in France today
	Establishing regional ECMO networks
	The ECMO team
	Grading the functional criteria for ECMO centres in France
	Level 1 ECMO (first level cardiology facilities; incapable of providing VAECMO support)
	Team qualifications
	Equipment or support structures
	Network

	Level 2 ECMO centre (second level cardiology facilities; capable of providing VAECMO)
	Team qualifications
	Equipment or support structures
	Network

	Level 3 ECMO centre (third level cardiology facilities; highly-specialized tertiary centre)
	Team qualifications
	Equipment or support structures
	Network
	UMAC service


	Education and training recommendations for ECMO support personnel
	Initial training
	Continued professional education

	Governance and data collection
	Limits to this structural organization
	Conclusions
	Sources of funding
	Disclosure of interest
	Acknowledgements
	References


