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Extracorporeal cardiopulmonary resuscitation for
refractory cardiac arrest in Australia: a narrative

review

Mark Dennis"* @ | Kiran Shekar**, Aidan JC Burrell>®

high quality chest compressions and defibrillation, with

pharmacological adjuncts (suchasadrenaline) administered
at the scene of cardiac arrest. For patients who do not promptly
achieve return of spontaneous circulation (ROSC) with these
measures and in whom cardiac arrest becomes refractory,
brain and end-organ dysfunction progresses and survival with
good neurological outcomes becomes extremely uncommon."”
With increased availability of mechanical cardiopulmonary
resuscitation (CPR), which enables continued mechanical chest
compressions while transporting or treating the patient, new
treatment pathways have emerged for cardiac arrest systems.”
Venoarterial extracorporeal membrane oxygenation (ECMO)
is a circulatory support technology that provides oxygenation
and perfusion of the coronary arteries, brain, and other vital
organs while cardiac recovery or treatment is completed. The
use of ECMO during cardiac arrest is termed “extracorporeal
cardiopulmonary resuscitation” (ECPR).

Cardiac arrest treatment, to date, has been focused on

ECPR can be offered for patients with both in-hospital cardiac
arrest (IHCA) and out-of-hospital cardiac arrest (OHCA). For
patients with OHCA, ECPR is most commonly implemented after
a patient is extricated from the scene and transported to an ECPR-
capable hospital — a process known as hospital-based ECPR.
Other models of ECPR delivery include i) pre-hospital ECPR,
where ECPRis established at the scene of the cardiac arrest and the
patient is transported to a major ECMO centre, and ii) rendezvous
ECPR, where a mobile ECPR team meets the ambulance team at
the nearest available hospital, establishes ECPR support, and then
retrieves the patient to an ECMO centre (Box 1, A-C).

The use of ECPR in cardiac arrest has increased at least eightfold
for OHCA and tenfold for THCA® over the past 15 years in the
United States. Data from the global Extracorporeal Life Support
Organization (ELSO) Registry report an increase in annual
ECPR cases from less than 100 in 2009 tomore than 1500 in 2019.°
The number of hospitals offering ECPR for either IHCA or
OHCA in Australia has increased from three to 11 in the past
five years, with at least another five hospitals considering service
provision. Despite this growth in ECPR, there remain significant
questions as to its efficacy, generalisability, cost-effectiveness,
optimal delivery strategy, and its place in the chain of survival.”
Therefore, the aim of this narrative review is to summarise the
potential need and evidence for ECPR, with a specific focus
on its place in the Australian OHCA landscape, and discuss
ongoing clinical and research questions to be considered in the
development of ECPR in Australia.

Methods

We searched the MEDLINE database to identify relevant articles
on OHCA and ECPR using the keywords “extracorporeal

, For the National ECPR Working Group

» Extracorporeal cardiopulmonary resuscitation (ECPR) in patients
with prolonged or refractory out-of-hospital cardiac arrest
(OHCA) is likely to be beneficial when used as part of a well
developed emergency service system.

. ECPRis technically challenging to initiate and resource-intensive,
but it has been found to be cost-effective in hospital-based
ECPR programs.

. ECPR expansion within Australia has thus far been reactive and
does not provide broad coverage or equity of access for patients.

. Newer delivery strategies that improve access to ECPR for
patients with OHCA are being trialled, including networked
hospital-based ECPR and pre-hospital ECPR programs. The
efficacy, scalability, sustainability and cost-effectiveness of
these programs need to be assessed.

. Thereis a need for national collaboration to determine the most
cost-effective delivery strategies for ECPR provision along with

\_ its place in the OHCA survival chain.

membrane oxygenation”, “ECMO”, “ECMO cardiopulmonary
resuscitation”, “ECPR”, “out of hospital cardiac arrest” and
“OHCA”, with the most recent search done in May 2023. We
also identified relevant guidelines and reviews, including the
guidelines from the American Heart Association, the European
Society of Cardiology, the European Resuscitation Council,
and the International Liaison Committee on Resuscitation and
reviewed their reference lists. Direct communication with state-
based representatives was completed to ascertain past and
present hospital numbers that offer ECPR. Discussions between
the broader working group and international collaborators were
used to summarise the key challenges for ECPR (Box 2) and
activities required in ECPR (Box 3).

Cardiac arrest in Australia and potential ECPR patients

The exact number of patients who may benefit from ECPR for
either OHCA or IHCA is yet to be elucidated. Over 25000 OHCA
events occur each year in Australia, of those where the emergency
medical service attempts resuscitation, only 13% of patients
survive to hospital discharge.” When currently used ECPR
inclusion criteria are applied to OHCA, for example, refractory
cardiac arrest (ie, failure to achieve ROSC after 15 minutes of CPR
or three defibrillation attempts), witnessed, shockable and with
bystander CPR present, and age less than 70 years, the number
of arrests that would be deemed to be ECPR-eligible has been
estimated internationally to between 4% and 11% of the total
OHCA population.”"" This estimate equates to approximately
1200-3500 OHCA patients each year in Australia who would be
eligible for ECPR based on the current criteria. The exact number
in Australia is not known and may actually be less.
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1 Different extracorporeal cardiopulmonary resuscitation (ECPR) delivery strategies for out-of-hospital cardiac arrest (OHCA)*

back to an extracorporeal membrane oxygenation centre. ¢

* (A) Hospital-based ECPR: the patient is transported from scene of the OHCA event to the nearest ECPR hospital. (B) Pre-hospital ECPR: a mobile ECPR team is dispatched and
institutes ECPR support at the site of OHCA. (C) Rendezvous ECPR: a mobile team meets the patient and paramedics at any nearest hospital, implements ECPR, and transfers the patient

Technical questions

2 Outstanding questions and challenges pertaining to extracorporeal cardiopulmonary resuscitation (ECPR) in Australia

System level questions

¢ Who are the most appropriate patients for ECPR and how do we identify
them?

¢ What is the efficacy of ECPR versus conventional cardiac arrest care in
Australia?

* How do we effectively prognosticate on ECPR patients?

e What is the optimal anticoagulation strategy for ECPR patients to avoid
thrombotic versus bleeding complications?

e What is the efficacy hospital-based ECPR versus alternate delivery
strategies in Australia?

* What is the optimal post-resuscitation management of PO, and PCO, in
ECPR patients?

¢ How do we optimise flow and ECMO flow rates on patients on ECPR?

Do additional mechanical circulatory support technologies with ECMO

improve outcomes?

* What s the true need for ECPR in Australia?

e How many cases are required to maintain an ECPR service?

* How do we scale and sustain ECPR delivery to the largest population in
the shortest time possible, 24 hours a day 7 days a week to improve equity
of access?

e What is the cost of this scaling and should we scale this?

¢ In which hospitals should we offer ECPR?

¢ Does the optimal delivery strategy differ by state or population density?
How do we provide equity of access?

e What is the relative value of ECPR against other cardiac arrest
interventions?

e What is the cost effectiveness of pre-hospital ECPR in Australia? Does
this differ by who provides a pre-hospital ECPR service?

ECMO = extracorporeal membrane oxygenation; PCO, = partial pressure of carbon dioxide; PO,

= partial pressure of oxygen.

IHCA numbers in Australia, and the number that may benefit
from an ECPR program, are even more difficult to quantify. The
overall frequency of IHCA is reported at about two per 1000
admissions, or about 3000 IHCA events per year, with significant
variation in published frequency.'>"* The number of these events
that would be appropriate for ECPR is only beginning to be
elucidated, with recent work suggesting that one in six IHCA
cases meet the current ECPR inclusion criteria."

The characteristics of patients with OHCA and IHCA who require
ECPR have generally been viewed as distinct. Refractory OHCA
cases are predominantly driven by underlying coronary disease,"”
whileIHCA cases are morelikely tobe older patients with comorbid
conditions and with higher rates of diabetes, heart disease,
chronic obstructive pulmonary disease, and non-shockable
rhythms.' However, a recent analysis of the Danish cardiac arrest
registry reported no differences in demographic characteristics,
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3 Key extracorporeal cardiopulmonary resuscitation (ECPR)
activities required in Australia

¢ Detailed needs analysis of potential ECPR patients throughout Australia
including in-hospital cardiac arrest

¢ Phase 3 randomised controlled trial including hospital-based ECPR, pre-
hospital ECPR, and advanced cardiac life support

¢ Detailed health economic assessment ideally based on randomised
controlled trial data, that includes assessment of scalability and
intervention versus other arrest interventions

¢ Integration of ECPR strategies into the survival chain pathway based on
the data above

comorbid conditions, and initial cardiac rhythm for patients with
IHCA or OHCA." Systematic review data report a wide range
of aetiologies of IHCA, with coronary disease representing 14%
of cases,”” whereas coronary disease predominates in refractor

OHCA, with rates of significant disease in 50% or more of cases.’

Rationale for ECPR in cardiac arrests

Optimal CPR and chest compression only supplies about 25-30%
of the normal cardiac output,lg which is insufficient to prevent
neurological and end-organ damage, particularly in prolonged
cardiac arrests. In venoarterial ECMO, blood is drained from
the central venous system, passed through a gas exchange
membrane, and returned at systemic pressure to the arterial
system (Box 4). During ECPR, this is implemented during
cardiac arrest, before ROSC. With the application of ECPR, near
normal cerebral, coronary and end-organ perfusion is possible,
preventing and/or reducing organ dysfunction and increasing
the likelihood of ROSC while awaiting cardiac recovery or
definitive treatment (Box 4).

Summary of current evidence for ECPR

ECPR for OHCA

Currently, most evidence for ECPR for OHCA is derived from
hospital-based ECPR programs. This evidence, until recently,
was predominantly from single centre observational data with
heterogenous inclusion criteria, in differing health systems
delivering variable survival outcomes. Observational studies
and the ELSO Registry report survival rates of 25-50%," ">
well above reported survival rates of comparable prolonged,
conventionally treated cardiac arrests (<5%), defined as more
than 30 minutes resuscitation without ROSC**?® (Box 5). In
contrast, the largest registry study of OHCA in Paris,” patients
who received ECPR (n = 525) did not report a significant
difference in survival compared with conventionally treated
cardiac arrests (n = 12666), 8.4% versus 8.6% respectively,
including on multivariate or propensity matching.

More recently, three randomised control trials (Box 6) compared
conventional advanced cardiac life support against expedited
intra-arrest transfer to hospital-based ECPR. ARREST, a small
single centre randomised clinical trial in Minnesota, United
States, used a Bayesian trial design and was stopped early after
meeting pre-specified stop rules owing to efficacy of ECPR over
conventional management (43% [n = 6/14] v 7% [n = 1/15]; risk
difference, 36.2%; 95% confidence interval [CI], 3.7—59.2).28 This
trial was completed in a well organised and mature cardiac
arrest system where ECPR has previously been associated
with documented survival rates of up to 50% in observational
studies.”””! The external generalisability of these findings is
not clear.

4 Venoarterial extracorporeal membrane oxygenation (ECMO)
using a peripheral configuration with femoral vessel
cannulation*

Oxygenator

Pump

Distal

/

*Venous blood (blue) is drained via a cannula with the tip positioned near the inferior vena
cava to the right atrial junction, and passes through the blood pump and extracorporeal
membrane, where uptake of oxygen and removal of carbon dioxide occurs. The now
oxygenated blood (red) is returned via a “return” cannula positioned in the common iliac
artery or descending aorta. Reproduced with permission from Dennis et al.”

A single centre study from Prague, Czech Republic, compared
rapid intra-arrest transport, in-hospital ECPR, and invasive
coronary angiography (n = 124) with standard advanced
cardiac life support (n = 132). The trial was stopped at the
recommendation of the data and safety monitoring board when
pre-specified criteria for futility of conventional treatment
were met in a group of patients with resuscitation exceeding
30 minutes.”” On a post hoc as-treated analysis of patients who
did not achieve pre-hospital ROSC, only one out of 81 patients
(1.2%) treated with conventional advanced cardiac life support
survived compared with 22/92 (23.9%) treated with ECPR (log-
rank; P <0.001)."

Most recently, the INCEPTION trial (the Netherlands) randomly
assigned selected patients with OHCA to receive either rapid
transfer from the scene for hospital ECPR or standard advanced
cardiac life support across ten cardiosurgical centres and 12
emergency medical services.” No significant difference in
favourable neurologic survival was seen at 30 days between the
ECPR group (14 patients, 20%) and the conventional CPR group
(10 patients [16%]; odds ratio, 1.4; 95% CI, 0.5-3.5; P = 0.52). Of
note, in this study the low flow time, defined as the time from
OHCA to ECMO flow, which is a known important prognostic



5 Relation between low flow duration in minutes and hospital survival in percentage in
adult patients treated with extracorporeal cardiopulmonary resuscitation (red diagonal
line), conventional cardiopulmonary resuscitation (CCPR) due to shockable initial cardiac
rhythms (blue parabola), and CCPR due to non-shockable initial cardiac rhythms (yellow

arrest.>* The obligate response time
of emergency medical services, initial
treatment, extrication and transport
to the nearest ECPR hospital, as
well as the time needed to initiate

dots, no line)
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Hospital survival (%)

ECMO, make achieving this time
point very challenging and limits the
geographical area and population
that can be covered by hospital-
based ECPR. These challenges are
demonstrable; data from Victoria, on
223 ECPR-eligible patients, reported a
median time to hospital of 63.9 minutes
(IQR, 54.3-82.0 minutes) to an ECPR
centre and 67.8 minutes (IQR, 57.0-82.2
minutes) to non-ECPR centres.® An
analysis of OHCA events in Brisbane,
Queensland, identified that only 11%
of ECPR-eligible patients were able
to reach the ECPR-capable hospital in
less than one hour,*® and only 1.68%
of patients with OHCA in the US were
eligible for ECPR based on transfer
to an ECMO-ready centre model.”” A
further challenge with this approach
is that transportation of patients while

Low flow duration (minutes)

CPR is ongoing may reduce the quality
of CPR and possibly survival.*®

Adapted with permission from Mandigers et al.”> &

In an effort to reduce low flow time,
alternative ECPR delivery strategies

indicator (Box 5), was prolonged (median, 74 minutes;
interquartile range [IQR], 63-87 minutes), and many sites had
minimal ECPR experience before the start of the trial. Moreover,
survival in patients who actually received ECPR was five out
of 52 (9.6%), which is significantly lower than the other studies
and registries: ARREST trial 46%, PRAGUE study 31.5%, current
ELSO Registry data 29%.

Currently published Australian data®** as well as

contemporaneous data from the national ECMO Registry™
report that the survival to hospital discharge is between 20%
and 45%. The available data suggest potential benefit of ECPR
for carefully selected patients with refractory OHCA over
conventional CPR in well developed cardiac arrest systems,
where the arrest to ECMO flow time is minimised.

Alternative models of delivery of ECPR for OHCA

Favourable outcomes with ECPR in refractory cardiac arrest
reduce as low flow time (the time from cardiac arrest to

such as pre-hospital ECPR and

rendezvous ECPR are being used and
trialled. These services have the added potential benefit of having
single or smaller number of staff, thereby reducing training
requirements and rostering complexities while also ensuring
staff are well exposed to a relative infrequently performed
procedure. Existing evidence for the efficacy of pre-hospital
ECPR is limited. A recent systematic review identified only four
studies with a total of 222 patients receiving pre-hospital ECPR,
with an overall survival rate at discharge of 23.4%.” The largest
observational study of pre-hospital ECPR has been undertaken
in Paris, in which 114 patients in refractory arrest who had
ECMO commencing after 30 minutes of CPR were compared
with 42 patients who were placed on ECMO commencing after
20 minutes of CPR at scene.”’ The probability of survival to
intensive care unit discharge with good neurological function
was significantly higher in patients placed on ECMO earlier
(29% v 8%; P <0.001), and when stringent patient selection was
used with an aggressive strategy, the probability of survival in
patients with a shorter CPR duration increased to 38%."’

In addition to efficacy data, the optimal make-up and location

initiation of ECMO) increases (Box 5) and it is recommended  of the pre-hospital team, is yet to be elucidated. Hospital-based )%

that ECMO support commences within one hour from cardiac  teams who leave their home hospital to attend an OHCA event are N

o

6 Summary of available extracorporeal cardiopulmonary resuscitation (ECPR) randomised control trials §

ECPR patients Median Initial rhythm on Median low flow  Survivalin Survival in Number of §

Study in study age (years) inclusion time (min) ECPR arm control arm ECPR centres 3

[

ARREST (2020)% 15 59 VT/VF 59 43% 7% 1 §

PRAGUE OHCA (2022)29 124 58 VT/VF/PEA/asystole 61 31% 22.0% 1

INCEPTION (2023)*' 52 54 VT/VF 74 20% 16% 10 Ve
PEA = pulseless electrical activity; VF = ventricular fibrillation; VT = ventricular tachycardia. @ [\
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being trialled (Melbourne; ACTRN12619000303145), as are pre-
hospital emergency clinicians trained in the provision of ECPR
cannulation and support (France,' the Netherlands [ClinicalTrials.
gov Identifier NCT04620070] and London [ClinicalTrials.gov
Identifier NCT03700125]). The ability to scale and sustain either
option and the cost of this are yet to be assessed.

Rendezvous ECPR, where the pre-hospital ECPR team
“rendezvous” with the emergency medical services at the
nearest hospital and implements ECMO at that hospital before
retrieving the patient back to a large ECMO centre," is thus far
limited in Minnesota, with promising favourable survival rates
of 43% (CI, 31-56%) at three months. The operational challenges
and processes of planning and enabling ECPR at hospitals that
have limited experience to ECMO across large metropolitan
areas are complex.

ECPR for in-hospital cardiac arrests

The evidence of ECPR in IHCA is very limited and no
randomised control trials exist. Patients with THCA treated
with ECPR have documented survival rates between 20% and
40%.*** Propensity matched data® reported significantly better
survival to hospital discharge of ECPR over conventional CPR,
a finding confirmed on a 2013 analysis** and on a subsequent
me’ca-analysis.45 Recently, adult patients treated with ECPR for
THCA were identified from the American Heart Association Get
With the Guidelines — Resuscitation Registry, where there was a
28% survival among 1075 THCA ECPR cases from 219 centres."®
The current Australian and New Zealand Bi-national registry
IHCA ECPR survival rate to hospital discharge is 67%.”

Of note, for both IHCA and OHCA, most studies have reported
a relatively binary outcome, with either early death or having
a relatively good neurological outcome (cerebral performance
categories 1-2).” Concerns over ECPR producing increased
survival but with profound neurological deficit, thus far, have
not been borne out in the literature.

ECPR cost effectiveness

ECPR is resource-intensive, with a cost per hospital-based ECPR
patient of about $75000.* Although expensive, cost-effectiveness
for both IHCA and OHCA has been confirmed within Australia
and internationally,4g’50 with ECPR adding four quality-adjusted
life-years per patient at $18829 over 15 years and incremental
cost-effectiveness ratios below common accepted willingness-to-
pay thresholds.”””! However, all these studies were completed in
well established systems and do not assess the cost effectiveness
of establishing new ECPR programs, the system level impacts
of ECPR, nor pre-hospital ECPR. The workforce implications,
sustainability and scalability of new models of care and the
opportunity cost of resources placed into ECPR versus other
forms of cardiac arrest interventions have not been assessed,
nor the impact of ECPR programs on hospital bed stays and
other planned interventions or procedures, given substantial
resources are required for each patient.

International guidelines on ECPR

Given the predominance of heterogenous observational and
randomised studies that are often single centre with significant
methodological flaws, international guidelines have reported
insufficient evidence to recommend the routine use of ECPR for

50 \] patients with cardiac arrest,”” with ECPR considered a rescue

_/ therapy for selected patients when conventional CPR is failing

(weak recommendation, very low certainty evidence).””* A

recent updated systematic review from the International Liaison
Committee on Resuscitation™ including randomised controlled
trial data suggests a benefit of ECPR, but the certainty of
evidence remains low, with a lack of clarity as to which patients
may benefit from ECPR.

ECPR in Australia

ECPR in Australia, thus far, has been limited to a small
number of large metropolitan hospitals and is hospital-based.
Studies report a survival to hospital discharge with favourable
neurological outcome between 25% and 45% both for ITHCA
and OHCA. % Existing services are limited to Sydney (four
hospitals all OHCA and IHCA), Melbourne (four IHCA, two
OHCA), Geelong (one), Brisbane (three hospitals for IHCA,
one OHCA), the Gold Coast (IHCA and OHCA), Adelaide (two
hospitals IHCA and OHCA) and Perth (one hospital IHCA and
OHCA). Several additional hospitals are considering ECPR for
OHCA and IHCA or will complete ECPR on an ad hoc basis if
resources are available. Of note, only two hospitals in Australia
are able to resource and offer an ECPR service 24 hours a day 7
days, with remaining ECPR-capable hospitals limited to when
appropriate resources are available (around office hours). ECPR-
capable hospitals have traditionally been established ECMO
referral hospitals; however, this has expanded outside of these
hospitals to include hospitals that initiate ECPR or ECMO in a
timely manner and then transfer the patient to larger ECMO
referral centres as part of state-based referral networks. Pre-
hospital feasibility trials are underway in Melbourne (CHEER 3
Trial; ACTRN12619000303145) and planned in Sydney.

The access of the current ECPR delivery system has been
assessed using geographic information system and transport
accessibility principles in Sydney.” This modelling reported that
the current hospital-based ECPR system for OHCA is the most
inefficient in terms of patient access, with limited incremental
value in patient access with the addition of more ECPR-capable
hospitals.” Alternative delivery methods, rendezvous and pre-
hospital ECPR were shown to significantly increase patient
access (Box 7), even with the most conservative of models, with
findings consistent with international modelling research.”>’

ECPR unanswered questions and evolution in Australia

There are several unanswered questions with regards to cardiac
arrest systems that include ECPR, highlighted by a recent clinician
survey60 and from OHCA survivors and consumers (Box 2),
including equity of access, which remains a significant challenge.
About 50% of THCA®' and over 60% of OHCA events occur after
hours or on the weekend,*” when most existing ECPR hospitals do
not have the required resources to cannulate and establish ECPR
emergently. For OHCA, when this is combined with the very
limited catchment area where OHCA cases are able to get to an
ECPR-capable hospital within 45 minutes to allow ECMO support
to commence within less than one hour, the number of patients
with OHCA who could benefit from the current model of service
is limited to a very small number, predominantly during office
hours, at or very near a few limited hospitals, which is a substantial
inequity of service. The same issue exists for [IHCA. Owing to the
resources and skill sets required to initiate and maintain ECMO
support, it is very unlikely ECPR will be offered at a majority or all
hospitals, let alone regional and rural hospitals and communities.
Only patients who have an IHCA in or around office hours at
select hospitals have access to a potentially life-saving therapy.
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7 (A) Map depicting the current extracorporeal cardiopulmonary resuscitation (ECPR)-
capable hospitals in Sydney, Australia. The small blue islands represent where patients
would have a survival benefit over conventional resuscitation assuming a time limit of
one hour to implementation of ECPR support. (B) With the application of a single
pre-hospital team in addition to the existing five hospitals, pre-hospital ECPR adds
significant amount of coverage (green) and potential survival benefit®’

CCPR survival rate

(phase 1, 2010-2020). Phase 2, from 2018
to 2022, has seen the growth in the
number of ECPR sites for IHCA and
OHCA services, along with improved
reporting and data sharing through the
national ECMO Registry. Phase 3 (from
2019 to 2023) is seeing development of
pre-hospital ECPR feasibility studies,
with two pilot feasibility studies
currently underway. Phase 4 (from 2023
onwards) will likely see the expansion
in the number of sites doing hospital-
based ECPR for ICHA and OHCA and
may see expansion of pre-hospital
ECPR depending on current pilot work.
To ensure appropriate patient selection
and service expansion, much needed
collaborative research will be required
to inform the role, evidence base and
cost-effectiveness of ECPR in Australia.
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Summary of recommendations and
future

In response to the many challenges
in delivering ECPR outlined above,
we propose a proactive systematic
approach to development of ECPR
evidence systems and processes,
moving away from a more reactive
approach. This includes better
integration of pre-hospital care into
hospital care and the development of
a coordinated approach within states
and to maximise data efficacy. We
propose the key activities described
in Box 3 to ensure, where appropriate,
the evidence-based application of
ECPR in the most efficacious manner
and minimising wasted health care
expenditure. The importance of
additional randomised controlled trial
data® and health economic data has

100%

100%

80% 80%

60%

40% 40%

In-hospital survival rate
Pre-hospital sruvival rate

20% 20%

Adapted and used with permission from Song et al.*®

been made a priority®”’ by international
groups and guidelines bodies.

To improve equity of access, alternate modes of delivery, training
and systems are required, but challenges remain substantial,
otherwise the inequity seen between geographical and social
groups are likely to widen.

Patient selection remains a significant challenge to ensure
appropriate sensitivity and specificity to ensure the suitable
application of resources. Traditional selection criteria for ECPR
have been based on OHCA data. It is possible that different
patient selection criteria of IHCA are appropriate, given the
likely different patient profile, increased rates of witnessed
arrests, bystander CPR and shorter arrest to ECMO flow times
seen in THCA.”

Future developments for ECPR in Australia

ECPR has undergone several different phases in Australia.
The first phase included observational studies from the initial
experience of several large ECPR centres in metropolitan areas

Conclusions

Patients with refractory cardiac arrest have an unmet need, and
a cardiac arrest system with ECPR integrated is a promising
intervention for these patients. Important questions remain
pertaining to the best delivery and management of ECPR,
cost-effectiveness, and integration into the broader OHCA and
IHCA survival chain. A coordinated national approach to these
challenging and relatively infrequent events is required.
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