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An international survey: the role of specialist
nurses in adult respiratory extracorporeal
membrane oxygenation
Kathleen JR Daly, Luigi Camporota and Nicholas A Barrett

ABSTRACT
BACKGROUND: The last decade has seen an increase in the number of centres able to provide venovenous extracorporeal membrane oxygenation (VV-ECMO) internationally
across different health care systems. To support this growth, a variety of staffing arrangements have been adopted depending on local need and availability of resources, both in terms
of manpower and finances to safely meet the complex needs of the patient and circuit management.
AIM: The aim of the survey was to describe current staffing arrangements of care provision for adult patients on VV-ECMO, with a focus on understanding the professional roles and
responsibilities of staff managing the circuit in order to inform further discussion around different approaches to staffing.
METHODS: We conducted a cross-sectional international survey using an electronic questionnaire emailed to 177 worldwide ECMO centres treating adult patients with acute
respiratory failure. The survey questions were generated through an internal and external iterative process and assessed for clarity, content and face validity.
RESULTS: The response rate was 82%. Respondents managed extracorporeal oxygenation for adult respiratory alone (75%) or in combination with adult cardiac (67%), paediatric
respiratory (62%) and paediatric cardiac (58%). The specialist nurse to patient ratio was 1:1 in 59% of centres, with 24-h/day presence in 74%. Overall, the specialist nurse provided
the 24-h/day management of the circuit, including interventions. Perfusionists were responsible for the technical aspects of circuit management.
CONCLUSIONS: A specialist nurse with perfusion backup is the staffing arrangement implemented by most centres and likely reflects the most efficient use of the professional
competences available.
RELEVANCE TO CLINICAL PRACTICE: Staffing for adult respiratory extracorporeal support has important implications for the planning of workforce, training and education,
quality of service and the number of ECMO beds available.
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INTRODUCTION
Extracorporeal membrane oxygenation
(ECMO) is a supportive therapy for patients
with severe cardiorespiratory failure
refractory to conventional management
(Marasco et al., 2008; Brodie and Bacchetta,
2011). ECMO is derived from cardiopul-
monary bypass and miniaturized to allow
longer-term support within an intensive
care environment. Venovenous ECMO
(VV-ECMO) provides support for isolated
respiratory failure and requires the can-
nulation of the venous circulation. Venous
blood is drained from the superior and/or

Authors: Kathleen JR Daly, RN, PhD, Consultant Nurse, Critical Care, Division of Asthma, Allergy and Lung Biology, King’s College London, London, UK; Department of Adult Critical
Care, Guy’s and St Thomas’ NHS Foundation Trust, King’s Health Partners, London UK; St Thomas’ Hospital, 1st Floor East Wing, Westminster Bridge Road, London SE1 7EH, UK; Luigi
Camporota, FFICM, Consultant, Critical Care, Division of Asthma, Allergy and Lung Biology, King’s College London, London, UK; Department of Adult Critical Care, Guy’s and St
Thomas’ NHS Foundation Trust, King’s Health Partners, London UK; St Thomas’ Hospital, 1st Floor East Wing, Westminster Bridge Road, London SE1 7EH, UK; Nicholas A Barrett,
FCICM, Consultant, Critical Care, Division of Asthma, Allergy and Lung Biology, King’s College London, London, UK; Department of Adult Critical Care, Guy’s and St Thomas’ NHS
Foundation Trust, King’s Health Partners, London, UK; St Thomas’ Hospital, 1st Floor East Wing, Westminster Bridge Road, London SE1 7EH, UK
Address for correspondence: Kathleen JR Daly, Division of Asthma, Allergy and Lung Biology, King’s College London, London, UK; Department of Adult Critical Care, Guy’s
and St Thomas’ NHS Foundation Trust, King’s Health Partners, London, UK; St Thomas’ Hospital, 1st Floor East Wing, Westminster Bridge Road, London SE1 7EH, UK
E-mail: Kathleen.daly@gstt.nhs.uk

inferior vena cava and pumped through the
membrane oxygenator and returned into the
right atrium fully oxygenated. The patient’s
own heart then pumps the oxygenated
blood around the body. Venoarterial ECMO
(VA-ECMO) provides support for cardiac
failure and requires the cannulation of both
venous and arterial circulations. Venous
blood is drained from the superior and/or
inferior vena cava and pumped through
the membrane oxygenator back into the
arterial circulation through the ascending
aorta (central ECMO) or the femoral artery
(peripheral ECMO). Modern ECMO circuits

use centrifugal pumps and low-resistance
polymethylpentene gas exchange mem-
brane with heparin-bonded tubing and
percutaneously inserted cannulae. The gas
exchange membrane allows the addition
of oxygen and removal of carbon dioxide
directly from the blood. To provide ade-
quate systemic arterial oxygenation, blood
flows of 4–6 L/min need to be achieved.

ECMO has been provided for critically
ill adults since the 1970s (Hill et al., 1972);
however, early randomized controlled trials
did not support the technique (Zapol et al.,
1979; Morris et al., 1994). The Conventional
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Ventilation or ECMO for Severe Respira-
tory Failure (CESAR) trial demonstrated a
significant benefit for patients with severe
respiratory failure when transferred to an
ECMO-capable intensive care unit (ICU)
for consideration of ECMO (Peek et al.,
2009). Subsequently, during the Influenza
A H1N1 pandemic in 2009–2011, obser-
vational data showed surprisingly good
outcomes for patients commenced on
ECMO (Davies et al., 2009; Noah et al., 2011,
Pham et al., 2013). The results of CESAR and
the Influenza A (H1N1) pandemic led to
accelerated uptake of adult VV-ECMO for
severe acute respiratory failure (MacLaren
et al., 2012; Abrams and Brodie, 2013; Paden
et al., 2013; Munshi et al., 2014). Minia-
turised, transportable ECMO pumps have
been developed with centrifugal pumps,
and polymethylpentene hollow fibre gas
exchange membranes which have improved
biocompatability, greater efficacy and cause
less ‘blood trauma’ than earlier generations
of ECMO devices (Mendler et al., 1995;
Khoshbin et al., 2005).

Respiratory ECMO is most commonly
indicated in adults with severe, poten-
tially reversible, acute respiratory failure
refractory to conventional ventilation
(Bartlett, 2000; Hemmila et al., 2004;
Cordell-Smith et al., 2006; Maggio et al.,
2007; Mikkelsen et al., 2009; Turner and
Cheifetz, 2013). Relative contraindications
include contraindications to even minimal
anticoagulation and prolonged duration
of potentially injurious mechanical venti-
lation. There is only one widely accepted
absolute contraindication to ECMO, and
that is multi-organ failure secondary to viral
haemorrhagic fever (Ebola).

The Extracorporeal Life Support Organ-
isation (ELSO) is an international body
representing practitioners of ECMO. In
addition to forming the largest registry of
ECMO cases worldwide, ELSO has pro-
duced guidelines pertaining to the ideal
institutional requirements for an ECMO
centre in terms of organizational structure,
staffing, physical facilities, equipment, staff
training, continuing education and ongoing
programme evaluation. These guidelines
recommend that ECMO centres (ICUs
caring for patients on ECMO) should be
located in tertiary hospitals receiving refer-
rals from geographic areas that can support
a minimum of six ECMO patients per year;
however, any centre, regardless of number
of ECMO patients per year, can register with
ELSO (ELSO, 2013).

In England, the Department of Health’s
response to the H1N1 pandemic and the
CESAR study was to commission a ded-
icated regionalized VV-ECMO service
through the National Specialised Commis-
sioning Team. A tiered model of advanced
respiratory care was created, with the devel-
opment of a system of referral from local
hospitals through to regional, high-volume
tertiary ICUs. These services deliver special-
ist consultant-led and delivered retrieval,
assessment, acceptance, and treatment of
patients fulfilling the clinical criteria for
respiratory ECMO. Centres plan for and
manage seasonal variation in activity and
respond on a national basis to unanticipated
surges in demand. In our centre, for the last
5 years, the VV-ECMO survival was 79⋅7%,
ICU survival was 75%, and 6-month sur-
vival was 73⋅6%. These are similar to results
reported by the other UK ECMO centres
(N Barrett, personal communication), all
of whom have an ECMO specialist nurse
managing patients 24/7.

According to ELSO, the ECMO specialist
is ‘the technical specialist trained to man-
age the ECMO system and clinical needs
of the patient on ECMO under the direc-
tion and supervision of an ECMO trained
physician’ (ELSO, 2013). Internationally,
specialists come from a range of profes-
sional backgrounds, including perfusion,
nursing, physiotherapy and medicine. In
the UK, the staffing arrangement for the
provision for adult VV-ECMO adopted
by the five commissioned centres is the
ECMO specialist nurse, an ICU nurse with
additional specialist training. Currently,
both nationally and internationally, there
are no agreed standards of practice or cer-
tification process for ECMO specialists,
with each hospital credentialing staff to an
internally developed standard. However,
concomitantly, with the clinical and tech-
nological changes in ECMO, the role of the
ECMO specialist has evolved to manage
the patient–circuit interaction, the clinical
needs of the patient and to ensure the safety
of the ECMO circuit through continuous
surveillance, assessment and troubleshoot-
ing as well as preventing and managing
circuit emergencies. Each ECMO centre,
depending on local need and the availabil-
ity of resources, both in terms of manpower
and finances, has developed its own local
specialist role, training programme and
staffing arrangements. There are also no
internationally agreed frameworks of ser-
vice provision or defined competencies for

ECMO specialists and the specific roles
within the multidisciplinary clinical team.

AIM
The aim of the survey was to identify ECMO
specialist staffing arrangements for the pro-
vision for adult VV-ECMO patients, with a
focus on understanding professional roles
and responsibilities of staff providing the
management of the ECMO circuit in order
to inform future discussion around models
of care provision.

METHODS
We conducted a cross-sectional international
survey using an electronic questionnaire
emailed to 177 worldwide ECMO centres
treating adult patients with acute respira-
tory failure. Centres were located in Africa
(South Africa, Israel, Saudi Arabia), Asia
(China, India, Japan, Singapore, South
Korea, Taiwan), Europe (Austria, Belgium,
Croatia, Denmark, Finland, France, Ger-
many, Greece, Italy, Ireland, Netherlands,
Norway, Poland, Portugal, Russia, Sweden,
United Kingdom), North America (Canada,
USA), South America (Chile) and Oceania
(Australia). An invitation to participate in
this study was sent to the local co-ordinators
of the 177 ECMO centres. Email addresses
were retrieved from publicly available
database sources and from personal con-
tacts of the authors. Exclusive paediatric
and cardiac ECMO centres were excluded
because we wanted to determine how the
staffing arrangements for the provision for
adult VV-ECMO adopted in the five UK
adult centres compared with international
practice.

Development and administration
of the online questionnaire
Using an iterative process, the survey ques-
tionnaire was developed by three authors
(K. D., N. B., L. C.). This was followed by
internal pilot testing amongst clinicians
within our institution, including consul-
tants, perfusionists, ECMO specialist nurses
and physiotherapists. The pilot was fol-
lowed by further retesting using an ECMO
co-ordinator from one of the other four UK
centres to refine and finalize question stems,
response formats and to assess face validity
and clarity. Confidentiality was maintained
through the survey software, which did not
identify individual responses.
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The survey consisted of 10 questions
arranged in two domains: (1) demographic
data and background of each ECMO cen-
tre and (2) ECMO circuit management,
roles and responsibilities. The survey was
self-administered using a commercially
available, subscription-based service (Smart
Survey™; Smart Survey Ltd, Basepoint Busi-
ness Centre, Oakfield Close, Tewkesbury,
UK, http://www.smart-survey.co.uk).

In the first domain, participants answered
questions about staffing and case load: struc-
tured responses were provided to questions
regarding the training background of the
senior critical care physicians, the patient
population treated, the number of ECMO
patients treated in the previous year (2013)
and the total number of years of experience
in providing ECMO.

The second domain concerned responsi-
bility for circuit management. Participants
reported which specialist was responsible
for all aspects of circuit management.

The questionnaire was answered online
in one session that occurred in 2014. Partic-
ipants were required to select all answers
applicable to their institution from a series
of predetermined options (>1 specialist per
question likely).

Participants were initially contacted by
email. The ECMO co-ordinator for each
ECMO centre was contacted to partici-
pate in the survey. ECMO co-ordinators,
depending on the centre, are nurses, perfu-
sionists, respiratory specialists or doctors.
The email included a cover letter explaining
the purpose of the survey and a link to the
web-based Smart Survey tool and a request
for the ECMO co-ordinator to contribute
information on behalf of their centre. Two
follow-up reminders were sent in the first
and third month following the initial email.
Participation was voluntary, and no incen-
tives were provided for responding to the
survey. The institutional research and devel-
opment department approved the study
and waived the need for ethical approval
and consent (authorization RJ114/N353).

Analysis of data
Descriptive analyses and frequencies were
calculated for demographic and qualitative
data. We include ‘non verbatim’ statements
provided by each respondent as free text
to support the rationale for the selected
response. Free-text responses were exam-
ined to provide clarification to the answers
respondents provided. Data analysis was

carried out using Prism 6⋅0 software (Graph-
Pad Software, Inc., USA).

RESULTS
Survey respondents
Of the 177 ECMO centres contacted, 146 cen-
tres responded (82%). Respondents had the
choice to respond to all the questions or skip
a question (‘I do not know’). In addition, for
some questions, more than one answer was
possible. This will affect the total number of
responses for each question (i.e. the denom-
inator will vary, and the total can amount to
> 100% of the respondents).

Demographics
Respondents were asked questions relating
to the type of ECMO provided by their
centre, the professional background of the
senior clinician leading their ECMO service
and the number of years their centre had
been providing respiratory ECMO. Respon-
dents managed adult respiratory (109
centres), adult cardiac (98 centres), paedi-
atric respiratory (91 centres) and paediatric
cardiac ECMO (85 centres). The profes-
sional background of the senior clinicians
primarily responsible for the management
of ECMO patients was intensivists (116
centres), surgeons (61 centres), anaesthetists
(30 centres) and physicians (25 centres).
The majority of respondents had provided
ECMO for severe respiratory failure for
>10 years (72 centres), with the remaining
centres reporting 6–10 years (19), 3–5 years
(36) and 0–2 years (19), respectively. The
number of adult respiratory patients each
centre, respectively, placed on ECMO in
2013 was 1–10 patients (74 centres), 11–20
patients (26 centres), 21–30 patients (15
centres), 31–40 patients (8 centres) and > 40
patients (18 centres) (Table 1).

Responsibility for the bedside
management of the ECMO circuit
The specialist primarily responsible for the
bedside management of the circuit was a
combination of the ECMO specialist nurse in
86 of 146 (59%) of centres, the ECMO special-
ist perfusionist in 44 of 146 (30%) of centres,
the ECMO specialist respiratory therapist in
33 of 146 (23%) of centres and the ECMO
specialist doctor in 14 of 146 (9%) of cen-
tres. A further 21 centres (14%) that did not
have bedside ECMO specialists reported a
combination of either the bedside nurse with
remote perfusion or medical backup cover in

Table 1 ECMO centres’ background, case-volume,
experience and staffing model

Domain Frequency

Training background of the senior clinicians
Anaesthetists 30
Intensivists 116
Physicians 25
Surgeons 61
ECMO patient population
Adult respiratory 109
Adult cardiac 98
Paediatric respiratory 91
Paediatric cardiac 85
Adult respiratory failure patients treated (patients/year)
0–10 74
11–20 26
21–30 15
31–40 8
>40 18
Experience with ECMO for acute respiratory failure

(years)
0–2 19
3–5 36
6–10 19
>10 72
Responsibility for the bedside management of the

ECMO circuit
ECMO specialist nurse 59%
ECMO specialist perfusionist 30%
ECMO specialist respiratory

therapist
23%

ECMO specialist doctor 9%
No ECMO specialist (general

ICU nurse with remote
backup)

11%

No ECMO specialist (general
ICU doctor with remote
backup)

3%

Ratio of ECMO specialists to patients
2:1 or 2:3 3%
1:1 65%
1:2 14%
1:3 6%
1:4 1%
<1:4 5%

ECMO, extracorporeal membrane oxygenation; ICU,
intensive care unit.

16 of 146 (11%) of centres or the bedside doc-
tor with remote specialist perfusion cover in
5 of 146 (3%) of centres. The ratio of ECMO
specialists to patients was 1:1 in 94 of 144
(65%) of centres, 1:2 in 20 of 144 (14%) of
centres, 1:3 in 8 of 144 (6%) of centres, 1:4
in 2 of 144 (1%) of centres and less than 1:4
in 7 of 144 (5%) of centres. A further 8 of
144 (5%) of centres reported a specialist to
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patient ratio of 2:1 or 2:3 patients, whilst 5
of 144 (3%) reported an ‘other’ ratio. The
amount of time the specialist spent at the
patient’s bedside varied between centres. In
74% of the centres, the ECMO specialist pro-
vided 24-h bedside presence; in 12% of cen-
tres, the ECMO specialist was on site but not
at the bedside; in 6% of centres, the special-
ist was off site but was available on site in
less than 15 min; in 5% of centres, the spe-
cialist was off site but available on site in
less than 30 min; and in one site, the spe-
cialist was off site but was available on site
in longer than 60 min. In 120 of 143 (84%)
of responding centres, there was a bedside
nurse who was responsible for patient man-
agement in addition to the ECMO special-
ist. The bedside nurse to ECMO patient ratio
was 1:1 in 123 of 144 (85%), 1:2 in 25 of
144 (17%), 1:3 in 1 of 144 (less than 1%)
and 2:1 in 7 of 144 (5%) of respondents
(Figure 1).

In 59% of centres, the ECMO specialist
nurse was the specialist primarily respon-
sible for the bedside management of the
ECMO circuit, including titration of sweep
gas, blood flow and anticoagulation. They

were also responsible for the connection of
renal replacement therapy and anticoagu-
lation to the ECMO circuit in centres where
this was the practice and for performing
routine tasks, including taking pre- and
post-oxygenator blood gases. In addition,
the ECMO specialist nurse was respon-
sible for ensuring the safe management
of the ECMO circuit during any patient
movement.

Responsibility for the technical aspects of
circuit management, including priming the
circuit prior to cannulation, changing cir-
cuit components as required (e.g. pigtails),
performing emergency circuit changes and
the connection/disconnection of the ECMO
circuit during cannulation/decannulation,
were primarily performed by the perfusion-
ist. The perfusionist was also mainly respon-
sible for the safe management of the circuit
during intra-hospital transfers.

DISCUSSION
The aim of this cross-sectional inter-
national survey was to describe the
role, responsibilities and professional

background of the ECMO specialist in
the management of the ECMO circuit;
compare the UK staffing approach with
staffing arrangements adopted internation-
ally; and inform the discussion around the
staffing arrangements to implement and
provide a safe, effective ECMO service.
We also wanted to understand how the
UK approach, an ECMO specialist from a
nursing background providing 24/7 care,
compared with international practice. The
survey had a very high response rate, with
146 of 177 (82%) of centres responding.
The main finding was that the staffing
arrangement implemented by most centres
(59%) was the ECMO specialist nurse pro-
viding 24-h care supported by perfusion
backup for the technical aspects of circuit
management. This finding is in keeping
with previously published surveys, which
reported an incidence of between 73% and
89% of programmes employing a registered
nurse with ICU experience and additional
specialist training as the ECMO specialist
to provide the management of the ECMO
circuit (Allison et al., 1990; Odell et al., 1992;
Lawson et al., 2008; Sutton et al., 2009). The

(a)

(b)

Figure 1 (a) Responsibility for the bedside aspect of extracorporeal membrane oxygenation (ECMO) circuit management. (b) Responsibility for the technical aspect of ECMO circuit
management.
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other main finding is that in the majority
of centres (65%), a staffing of 1:1 ECMO
specialist per ECMO patient is used in
addition to the bedside nurse.

ECMO is a highly complex, high-cost
intervention that requires specialist training
and expertise to ensure the safe manage-
ment of the patient and circuit. Whilst
there is some guidance, both nationally
and internationally, for centres wanting
to develop an ECMO service (NICE, 2011;
ELSO, 2013), the implementation of the
guidance is subject to local interpretation.
Currently, there are no internationally
agreed frameworks of service provision or
defined competencies for ECMO clinicians;
however, it is generally acknowledged that
ECMO should only be provided in centres
where the multidisciplinary clinical team
have specific training and expertise in its
management.

It is interesting that despite variation
in international health care funding, there
are remarkable similarities in practice, par-
ticularly pertaining to ECMO’s roles and
responsibilities. Our survey determined that
not only was the ECMO specialist nurse the
staffing arrangement adopted by most cen-
tres but also the ECMO specialist/patient
ratio was high, with 65% of centres reporting
a 1:1 ratio. Furthermore, in 84% of centres,
there was a bedside nurse in addition to
the ECMO specialist nurse, providing 1:1
care. This ‘two carers’ approach to staffing
is manpower-intensive with two nurses,
the ECMO specialist nurse and the bedside
nurse, working collaboratively to ensure
the safe co-ordination and management of
a critically ill patient with a wide range of
complex care needs, including multi-organ
system support and complex haematolog-
ical, fluid and sedation management. In
addition to meeting the complex needs
of the patient, the ECMO specialist nurse
is also responsible for ensuring the safe
management of the ECMO circuit, includ-
ing continuous surveillance, assessment
and troubleshooting as well as preventing
and responding to any circuit emergen-
cies. Understanding the management of
both patient and circuit and the potential
patient-circuit interaction is essential. Given
the inherent expense of this approach,
it appears reasonable to assume that the
majority of centres have found that this
approach provides a high quality of care
for patients. However, given its expense,
this approach also has major implications
for resource utilization, especially given

the unpredictability of ECMO activity, with
seasonal peaks and troughs in demand.
The challenge for nursing is how to balance
the opposing needs for a streamlined,
cost-effective service whilst maintaining
high-quality, safe, 24/7 care. An alternative
approach that some centres have adopted is
that of the ‘single care’ provider (McCoach
et al., 2010; Freeman et al., 2012; Cavaroc-
chi et al., 2015), with the ECMO specialist
nurse providing both clinical care of the
patient and management of the ECMO
circuit. In our survey, only 16% of respon-
dents reported adopting the ‘single care’
approach. In 84% (120/143) of centres,
regardless of the profession of the ECMO
specialist, a ‘two carers’ approach was
adopted, with the bedside nurse providing
direct patient care in addition to the ECMO
specialist. In 12% (17/146) of centres, there
was a requirement for backup cover from
perfusion as a non-ECMO-trained specialist
was providing direct bedside management
of the ECMO circuit. Whilst the ‘single care’
approach to staffing may reduce nursing
costs, it is important to ensure that quality
and safety of care is maintained.

As the results of this survey demon-
strated, whilst other professionals have the
educational background and technical skills
to function in the role of ECMO special-
ist, the advantage of an ECMO specialist
from a nursing background is the ability
to provide 24-h care managing all aspects
of patient care, including administration
of medication, and to have the technical
skills and knowledge to safely manage the
ECMO circuit with perfusion backup for the
more complicated aspects of circuit man-
agement. Further discussion is required to
understand the risks and benefits of these
different approaches to staffing.

Limitations and strengths of the
survey
The strength of this study is in the breadth
of questions involving some of the most
important day-to-day aspects of the man-
agement of ECMO, the large number of
international centres surveyed and the
high response rate (82%). The key lim-
itation of surveys is that they represent
what clinicians think they ‘do’ and may
not accurately reflect ‘what they actually
do’ (Brunkhorst et al., 2008). Nevertheless,
the response to similar domains covered
in recent surveys may indirectly indicate
that the results presented in this survey are
reproducible and may reflect real practice.

Another limitation is that because of the
anonymity of the survey, we do not know
which geographical region the centres came
from.

IMPLICATIONS FOR PRACTICE
The results of this survey clearly demon-
strate that there is heterogeneity of ECMO
specialist roles and professional back-
grounds across international ECMO centres.
It is likely that many of these differences
relate to differences inherent to the varying
health care systems. The results of this sur-
vey can readily be used to inform discussion
about roles and professional backgrounds
within the regulatory, financial and edu-
cational environment each centre operates
in. Within the UK, the development of the
ECMO specialist nurse in either the ‘single
care’ or ‘two carers’ approach has major
implications for nurse training and educa-
tion. Since the commissioning of five adult
respiratory ECMO services in 2011, each of
the five designated centres must comply
with national standards of practice, which
include guidance on the expertise and train-
ing requirements of staff, including the
ECMO specialist. ELSO is the only organi-
zation that has produced guidelines in an
attempt to define the skills and knowledge
required by an ECMO specialist (Extracor-
poreal Life Support Organisation, 2010).
Unlike medicine, where the requirement
for ECMO training has been recognized
by the Faculty of Intensive Care Medicine
(Faculty of Intensive Care Medicine, 2015)
and also appears in the curriculum of
the Royal College of Anaesthetists for
advanced level (cardiothoracic training)
(Royal College of Anaesthetists, 2010), this
is not the case for nursing. Currently, there
are no agreed national frameworks for
nursing roles/responsibilities and train-
ing/education specifically for ECMO; as
a result, local multidisciplinary ECMO
courses have been set up to provide special-
ist training, with the development of local
competency assessments. It is possible that
in the future, as the use of VV-ECMO grows,
nationally defined competencies for ECMO
nurse training will be incorporated into the
national competency framework for adult
critical care nurses’ three-step approach,
either as a ‘bolt on’ to step 3, which defines
the skills, knowledge, attitudes, values and
technical abilities required at an advanced
level, or alternatively, contained within a
new step 4 stage for senior critical care

© 2016 British Association of Critical Care Nurses 5



ECMO nursing survey

nurses with specialist skills and knowledge
(Critical Care Networks, 2014).

CONCLUSIONS
We found that despite variation in fund-
ing and practice, the staffing arrangement
implemented by most centres responding to
this survey was the ECMO specialist nurse
providing 24/7 ECMO care supported by
perfusionist backup for the technical aspects

of circuit management. This has major impli-
cations for future nurse funding and train-
ing as demand for VV-ECMO is likely to
increase over the next 5–10 years. The
challenge for nursing is how to meet this
demand.

SUPPORTING INFORMATION
The following Supporting information is
available for this article:

Figure S1. (a) Femoral vein-Femoral-vein
configuration for venovenous extracorpo-
real membrane oxygenation (VV-ECMO).
(b) Femoral vein-Internal Jugular vein con-
figuration for VV-ECMO. (c) Dual-lumen
cannula into Internal Jugular vein for
VV-ECMO.

Additional Supporting Information may be
found in the online version of this article:

WHAT IS KNOWN ABOUT THIS TOPIC

• The use of VV-ECMO for the management of patients with acute, reversible lung failure has increased significantly over the past 10 years.
• Advances in ECMO technology have resulted in the development of simpler, safer circuits, which are associated with fewer complications.
• ECMO is a highly complex, resource-intensive intervention and requires specialist training to ensure the safe management of both the patient and the circuit.

WHAT THIS PAPER ADDS

• Our findings confirm that the staffing arrangement implemented by the most international centres is the ECMO specialist nurse with backup from perfusion.
• Most ECMO centres, regardless of the profession of the ECMO specialist, adopt a ‘two carers’ bedside staffing arrangement, with the bedside nurse providing direct patient

care in addition to the ECMO specialist.
• Investment in future nurse training and education is required if this staffing arrangement is implemented to ensure sustainability of the specialist nurse role.
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