
lable at ScienceDirect

Australian Critical Care 36 (2023) 828e831
Contents lists avai
Australian Critical Care

journal homepage: www.elsevier .com/locate/aucc
Brief research report
Extracorporeal membrane oxygenation and Extracorporeal Membrane
Oxygenation Cardiopulmonary Resusciation (ECPR) research priorities
in Australia: A clinician survey

Mark Dennis, PhD a, b, *, Timothy J. Southwood, MBBS a, b, Matthew Oliver, MBBS a, b,
Alistair Nichol, PhD c, d, Aidan Burrell, PhD c, d, Carol Hodgson, PhD c, d

a Royal Prince Alfred Hospital, Sydney, Australia; b Faculty of Medicine and Health, University of Sydney, Sydney, Australia; c The Department of Intensive
Care Medicine, Alfred Hospital, Melbourne, Australia; d Australian and New Zealand Intensive Care Research Centre (ANZIC-RC), School of Public Health and
Preventive Medicine, Monash University, Melbourne, VIC, Australia
a r t i c l e i n f o r m a t i o n

Article history:
Received 10 September 2022
Received in revised form
13 November 2022
Accepted 21 November 2022

Keywords:
Extracorporeal membrane oxygenation
ECMO
ECPR
Mechanical Circulatory Support
Cardiopulmonary Resuscitation
* Corresponding author at: Cardiology Department,
Missenden Road, Camperdown, NSW 2050, Australia
þ61 2 9519 4938.

E-mail address: mark.dennis@sydney.edu.au (M. D

https://doi.org/10.1016/j.aucc.2022.11.009
1036-7314/© 2022 Australian College of Critical Ca
creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t

Background: The use of extracorporeal membrane oxygenation (ECMO) for cardiorespiratory failure and
during cardiopulmonary resuscitation has increased significantly and is resource intensive. High-quality
evidence to guide management of patients on ECMO is limited.
Objectives: The objective of this study was to determine the research priorities of clinicians for ECMO and
Extracorporeal Membrane Oxygenation Cardiopulmonary Resusciation (ECPR) in Australia and New
Zealand.
Methods: A prospective, binational survey of clinicians was conducted in May 2022.
Results: There were 133 respondents; 110 (84%) worked at an Australian ECMO centre; 28 (21%) were
emergency, 45 (34%) were intensive care, and 41 (31%) were nursing clinicians. All aspects of ECMO care
were identified by respondents as being important for further research; however, appropriate patient
selection and determining long-term outcomes were ranked the highest. While most believed ECMO was
efficacious, they felt that there was insufficient evidence to determine cost-effectiveness. There was
uncertainty of the best model of ECPR provision. Equipoise exists for randomised studies into anti-
coagulation, blood product usage, and ECPR.
Conclusions: This survey found strong support amongst clinicians for further research into the optimal
use of ECMO and ECPR and provides a frame work for prioritising future clinical trials and research
agendas.
© 2022 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Extracorporeal membrane oxygenation (ECMO) use for cardio-
respiratory failure and cardiac arrest has increased substantially,
with an average cost for a single admission in Australia more than
$180,000.1 Moreover, mortality in this group of patients is high,
approximately 43% for respiratory failure and 68% for cardiac fail-
ure.2,3 There is a lack of high-quality research to guidemany aspects
of ECMO care.4 In order to focus future research, we surveyed
Australian and New Zealandebased clinicians involved in ECMO
provision.
Royal Prince Alfred Hospital,
. Tel.: þ61 2 9515 6111; fax:
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2. Methods

2.1. Study design

A prospective electronic survey was conducted in May 2022
(Online Appendix). Topics were selected following a literature
review, with item reduction (2 rounds) using content experts to
ensure manageable survey length. Four ECMO clinicians piloted
the survey, and the survey was refined based on feedback
provided.
2.2. Participant population

Respondents were identified through the Australian and New
Zealand Intensive Care Society Clinical Trials Group distribution list
ier Ltd. This is an open access article under the CC BY-NC-ND license (http://
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with subsequent snowball sampling.5 Each survey requested the
respondent to reflect on practice and the evidence as at the time of
completion of the survey.

2.3. Statistical analysis

Data collected were analysed using SPSS, version 25, Armonk,
NY: IBM Corp. Statistics, version 25 (IBM). Categorical data were
reported as the number and percentage of responses. Likert-scale
responses of importance were using a scale ranked from 1 to 5
scale summarised using a weighted average.

2.4. Ethics approval

This study was completed in accordance to Royal Prince Alfred
Human Research and Ethics X22-0003 & 2022/ETH00012.

3. Results

There were 133 respondents: 28 (21%) emergency, 45 (34%)
intensive care, 41 (31%) nursing clinicians and 19 (14%) ‘other’.
Eighty-seven (65%) respondents were fromNew SouthWales. One
hundred and twenty (90%) worked at city hospitals, 101 (80%)
from institutions currently offering ECMO services, with 12 (10%)
from institutions considering an ECMO service and 82 (64%) from
locations where Extracorporeal Membrane Oxygenation Cardio-
pulmonary Resusciation (ECPR) was already being conducted. All
respondents felt additional research into ECMO and ECPR was
required. Patient selection and functional/long-term follow-up
were identified as the most important areas of future research,
though all areas were deemed important (see Table 1).

Eighty-five (66%) respondents believed ECPR is efficacious, and
37 (29%) were unsure. Eighty-nine (81%) respondents believed
more research was required for prehospital ECPR. Thirty-three
(30%), 15 (14%), and 27 (24%) believed hospital-based ECPR (Fig.
1), rendezvous ECPR, or pre-hospital ECPR was the most effica-
cious way to deliver ECPR, respectively. Seventy-eight (61%) did
not believe that there are enough data to decide on ECPR cost-
effectiveness, and 21 (16%) thought ECPR was not cost-effective.

With regards to ECMO support, 93 (92%) respondents either
did not know or did not believe there was an optimal anticoagu-
lant for use whilst on ECMO. Of the respondents directly
responsible for ECMO management, 98% thought that there was
equipoise for a randomised trial comparing anticoagulants, 91%
comparing anticoagulation monitoring and 80% comparing red
blood cell transfusion triggers.

4. Discussion

This binational survey of clinicians identified significant un-
certainty around key aspects of ECMO management and overall
cost benefit. It has identified important research priorities that
will guide future research to improve outcomes.

We found that all major areas of ECMO management required
additional research, reflecting the lack of high-quality research
available to guide ECMO provision. Patient selection and long-
term follow-up with quality-of-life assessment were ranked the
most highly for future research. Whilst there exists a significant
amount of research on patient selection with scoring systems
published,2,3,6 accurate prognostication of patients commencing
ECMO remains a challenge. Integration of biomarkers to guide
optimal selection and to complement clinical prognosticationmay
refine scoring systems. Long-term outcome data on ECMO pa-
tients remain scarce; however, recent local registry-based data-
sets are beginning to address this (NCT03793257).



Fig. 1. Selected survey responses of major ECMO practice areas. Survey responses to (a) ECPR cost-effectiveness, (b) ECPR delivery models, (c) anticoagulation monitoring tests, and
(d) packed red blood cell transfusion triggers and practice. Substantial variability in responses reflects the uncertainty as to best practice in ECMO management and the critical need
for high-quality targeted research. ECMO, extracorporeal membrane oxygenation.
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The use of ECPR has grown rapidly despite uncertainty in the
results of the two major ECPR trials.7,8 Whilst a majority of re-
spondents believed ECPR was efficacious in appropriately selected
patients, a significant proportion remained undecided. Further,
respondents were split as to the best delivery strategy for ECPR and
were unclear as to its cost-effectiveness, a view supported by a
recent systematic review that revealed the paucity of health eco-
nomics data.9 Substantial work is required to inform best practice
and value-based healthcare delivery in ECPR.

Bleeding and thrombosis whilst on ECMO remain a substantial
clinical issue and respondents clearly identified a lack of clarity on
and quite disparate practices (Fig. 1). Therefore, there is a require-
ment for research, as to the optimal anticoagulation, anti-
coagulation monitoring, and blood product administration targets.
Whilst some of these questions are beginning to be addressed (e.g.,
the recent high-quality PROTECT V-V ECMO transfusion practice
prospective observational study), more high-quality trial data
(ideally randomised) are required to address these issues identified
by clinicians.

4.1. Study limitations

As the survey included snowball sampling, it is not possible to
identify the response rate. However, the study has a higher number
of respondents than previously published ECMO surveys. Whilst
84% of respondents already work at established ECMO centres,
from a limited number of states, and may bias results, the survey
was informed by a literature review and expert, multidisciplinary
clinician review.

5. Conclusion

Our binational survey identified and prioritised evidence gaps
that can be addressed with future research into the management
and outcomes of patients requiring ECMO.
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