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Out-of-hospital cardiac arrest (OHCA) remains a critical public health challenge with high mortality and poor neurological out-
comes. Extracorporeal cardiopulmonary resuscitation (ECPR) has emerged as a promising intervention for refractory OHCA,
offering improved survival and neurological recovery compared with conventional cardiopulmonary resuscitation (CCPR). This
expert consensus, developed by the EmergencyMedicine Branch of the ChineseMedical Association and the EmergencyMedicine
Branch of the Guangdong Medical Doctor Association, presents evidence-based recommendations for pre-hospital ECPR imple-
mentation in China. Key areas include dispatch protocols, team composition and training, equipment logistics, indications and
timing, procedural techniques, and patient transport. The consensus emphasizes initiation of ECPR within 20 minutes of CCPR,
establishment of extracorporeal membrane oxygenation within 60 minutes of arrest, and maintenance of high-quality resuscita-
tion during cannulation. Special considerations for unique settings, such as large public events, are also discussed. This document
aims to standardize pre-hospital ECPR practices, optimize patient outcomes, and guide healthcare providers in delivering effec-
tive extracorporeal life support for OHCA.
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Introduction

Out-of-hospital cardiac arrest (OHCA) has long been a
critical public health issue and is associated with high mor-
tality and morbidity. It remains a leading cause of death
among adults in developed nations, with survival typically
ranging from 10% to 30% [1]. The global incidence of
OHCA in adults has been reported to be 95.9 per 100,000
annually [1,2]. Even among patients who achieve a re-
turn of spontaneous circulation (ROSC), in-hospital sur-
vival ranges from approximately 30% to 50% [3,4].

In China, the prospective, multicenter, population-
based Baseline Investigation of Out-of-Hospital Cardiac
Arrest (BASIC-OHCA) registry study reported an OHCA
incidence of 95.7 per 100,000 individuals, with a higher
incidence in men (114.8 per 100,000) than women (75.7
per 100,000). This suggests that over 750,000 OHCA
cases occur annually, managed by emergency medical ser-
vices (EMS). Although 31.8%of patients receive cardiopul-
monary resuscitation (CPR), the survival to discharge or
30-day survival is only 1.2%, with 0.8% achieving favor-
able neurological outcomes [5]. These findings highlight

the pressing need for improvements in both the treatment
and long-term outcomes of cardiac arrest (CA) patients in
China.

Despite the critical role of conventional CPR (CCPR)
in emergency situations, its effectiveness in refractory CA
remains limited, often resulting in poor outcomes.

In recent decades, various mechanical circulatory sup-
port systems have been developed to manage CA. Among
these, extracorporeal membrane oxygenation (ECMO) is
particularly notable for its ability to provide comprehensive
circulatory support and pulmonary gas exchange, rapidly
restoring organ perfusion in cases of right, left, or biven-
tricular failure [6]. Extracorporeal cardiopulmonary re-
suscitation (ECPR), used in patients who fail to achieve
ROSC through CCPR, has seen increasing global adoption
[7,8]. Compared with CCPR, ECPR offers substantial ad-
vantages, including enhanced coronary perfusion pressure
[9], higher ROSC rates [10], and improved defibrillation
success [11]. Between 2009 and 2022, data from the Ex-
tracorporeal Life Support Organization (ELSO) revealed
14,097 adult ECPR cases, with 29.5% surviving to hospital
discharge [12]. The ELSO data encompass a broader and
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more heterogeneous global population with variable care
processes, inclusion criteria, and system capabilities, con-
tributing to the overall lower survival rate. Furthermore,
randomized controlled trials (RCTs) have demonstrated that
ECPR improves survival and favorable neurological out-
comes in CA patients compared with CCPR [7,13–16]. A
Bayesian re-analysis of the Early Initiation of Extracorpo-
real Life Support in Refractory OHCA (INCEPTION) trial
estimated a 42% posterior probability that ECPR would
achieve a minimal clinically important difference (defined
as a 5% absolute risk difference) in 30-day survival with a
favorable neurological outcome for refractory OHCA com-
pared with CCPR [17].

In a 9-year single-center retrospective observational
study conducted in Paris, France, patients with OHCA
due to acute coronary syndrome who received pre-hospital
ECPR had a 21% one-year survival with good neurological
outcomes (Cerebral Performance Category (CPC) 1 or 2).
Among them, the median one-year New York Heart Asso-
ciation functional class score was 1, with half of the sur-
vivors recovering left ventricular ejection fraction to over
50%, and half returning to work [18]. This suggests that
pre-hospital ECPRwas both effective and feasible. Interna-
tional Consensus on CPR recommends that ECPR be con-
sidered a rescue treatment for selectedOHCApatients when
CCPR fails to restore spontaneous circulation [19]. Supple-
mentary Table 1 summarizes the selected studies reporting
OHCA incidence, survival rates, and outcomes.

Models of ECPR for Out-of-Hospital Cardiac
Arrest

Currently, three primary models for implementing
ECPR in OHCA are utilized. The first model, and the most
common approach globally, involves the transfer of the pa-
tient from the site of CA to the hospital for ECPR. In this
model, hospital survival ranges from 15% to 39%, and fa-
vorable neurological outcomes occur in 18% to 26% of pa-
tients [20–24]. Nonetheless, the time taken for EMS to
reach the site of arrest, administer basic life support (BLS),
and transport the patient to the hospital presents significant
limitations. Studies showed that the time from EMS arrival
at the arrest site to hospital transfer often exceeded 30 min-
utes [25], and the time from arrest to arrival at the hospital
emergency department typically exceeded 45 minutes [16].
As a result, achieving ECMO within 60 minutes was often
not feasible. Data indicate that only 17% of patients receive
ECPR within 60 minutes, a proportion that severely limits
the application of this model [26]. An RCT conducted in
Prague, Czech Republic, found that early transport of re-
fractory OHCA patients for in-hospital ECPR did not sig-
nificantly improve 180-day survival or neurological out-
comes compared with on-site standard resuscitation [16].
In a multicenter RCT conducted in the Netherlands, the in-
hospital ECPR group had a 20% survival with good neu-

rological outcomes, while the CCPR group had a 16% sur-
vival, showing no significant statistical difference between
the two groups [27]. These findings suggest that transport-
ing patients for in-hospital ECPR might not be the ideal ap-
proach.

The second model, known as the “convergence
model”, was pioneered by the Minnesota Resuscitation
Center [28], with additional reports from Sydney, Australia
[26]. This model features an EMS team on standby to
quickly respond when an OHCA patient requiring ECPR
is identified. The team meets the EMS personnel at the
nearest medical facility to initiate ECPR before the pa-
tient is transferred to a catheterization laboratory or ECMO
center for further management. In this model, the Min-
nesota Resuscitation Center reported an ECPR survival to
discharge of 47%, with favorable neurological outcomes in
43% of patients [28]. The high survival rate in the Min-
nesota cohort may be attributed to strict inclusion criteria
(e.g., refractory ventricular fibrillation/ventricular tachy-
cardia (VF/VT) only), shorter low-flow times enabled by
rapid response protocols, centralized ECMO expertise, and
a highly coordinated metropolitan care system [28]. Sim-
ilarly, in Sydney, patients meeting the criteria for ECMO
implantation within one hour had a significantly higher
survival (22.4%) than those transferred to the hospital for
ECPR (17%) [26]. Despite these advantages, this model
requires extensive pre-planning, coordination across multi-
ple government sectors, and logistical support, limiting its
applicability to highly developed urban settings.

The third model involves on-site ECPR, where a
trained ECPR team is dispatched directly to the OHCA site
to evaluate the patient and, if appropriate, initiate ECPR.
Although reports on this model are limited and mostly case
reports, some data showed promising results. A study in
Lyon, France, reported a survival to discharge of 23.3%
for 30 patients who underwent pre-hospital ECPR from
June 2017 to December 2021 [29]. Another 9-year (2015–
2023) single-center retrospective study conducted in Paris,
France, demonstrated that 21% of patients with refractory
OHCA due to acute coronary syndrome treated with pre-
hospital ECPR achieved one-year survival with favorable
neurological outcomes [18]. In Sydney, a similar study
found that on-site ECPR, with an average intubation time
of 22 minutes, improved the average survival to 42.7%,
significantly higher than the hospital-based ECPR and con-
vergence models [26]. A comparison summarizing the ad-
vantages, limitations, and suitable clinical scenarios for the
three ECPR implementation models in refractory OHCA is
shown in Table 1 (Ref. [13–18,21–23]).

Although strong evidence is sparse, on-site ECPR has
emerged as a feasible approach to OHCA with potential
clinical advantages. Considering the diverse implementa-
tion models and the absence of standardized guidelines, the
EmergencyMedicine Branch of the Chinese Medical Asso-
ciation and the Emergency Medicine Branch of the Guang-
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Table 1. Comparison among ECPR Models for OHCA.
Model 1. Transport Model 2. Convergence Model 3. On-Site Model

ECPR Location Inside the hospital Designated intermediate location Scene
Transport Vehicle Configuration Regular ambulance Regular ambulance MoICU
Mobile Intubation Team None Yes Yes
Representative Regions The choice for most pre-

hospital ECPR cases [13–18]
A few regions, such as Paris and
Sydney [21,22]

A few regions, such as Lyon
[23]

Survival Rate 15–39% 22.4–47% 42.70%
Advantages - Widely adopted globally. - Faster ECMO initiation. - Shortest low-flow time.

- Utilizes existing hospital in-
frastructure.

- Coordinated care reduces de-
lays.

- Immediate ECMO access.

Limitations - Prolonged low-flow time. - Requires extensive pre-
planning.

- Resource-intensive (mobile
ECMO teams).

- Low survival. - Limited to urban/metropolitan
systems.

- Ethical issues and lack of a
sterile environment.

Suitable Scenarios - Limited ECMO resources. - High-resource urban systems
with centralized ECMO exper-
tise.

- Regions with pre-hospital
ECMO-trained teams.

- Rural/remote areas with no
mobile ECMO capabilities.

- Pre-established EMS-hospital
protocols.

- High-volume urban EMS
systems.

- Time from CA to arrival at
the hospital <30 minutes.

ECPR, extracorporeal cardiopulmonary resuscitation; OHCA, out-of-hospital cardiac arrest; MoICU, mobile intensive care unit;
ECMO, extracorporeal membrane oxygenation; EMS, emergency medical services; CA, cardiac arrest.

dongMedical Doctor Association, in collaboration with do-
mestic and international ECPR specialists, have developed
this consensus document through multiple rounds of dis-
cussions. This consensus aims to establish standardized
protocols for pre-hospital ECPR, including indications, es-
tablishment, management, and team construction, thereby
serving as a comprehensive guide for ECMO practitioners
in China.

Methodology for Consensus Development

Establishment of Consensus Writing and Expert
Panels

The consensus writing team was primarily responsi-
ble for literature retrieval and screening, defining consensus
topics and clinical questions, organizing expert discussions,
collecting and synthesizing expert opinions, and revising
the consensus content. A comprehensive literature search
was conducted across PubMed (U.S. National Library of
Medicine), the Cochrane Library, and the China National
Knowledge Infrastructure (CNKI), covering publications
from their inception to 30 November 2024. The search
strategy was tailored to each database. For PubMed and
Cochrane, Boolean search terms were used. Keywords in-
cluded “extracorporeal membrane oxygenation”, “ECMO”,
“extracorporeal cardiopulmonary resuscitation”, “ECPR”,
“out-of-hospital cardiac arrest”, and “pre-hospital”. For
CNKI, the Chinese equivalents of these terms were used in
combination with Boolean operators to ensure comprehen-

sive coverage. The literature selection prioritized system-
atic reviews, RCTs, cohort studies, case-control studies, and
case series, with human subjects and in English or the Chi-
nese language. The titles and abstracts were screened in-
dependently by two reviewers (GW and FS), and full texts
assessed for eligibility. The expert panel reviewed the se-
lected literature and contributed to evaluating and refining
the consensus content based on the evidence.

Development of Consensus Topics and Key Content
This consensus was initiated and led by the Emer-

gency Medicine Branch of the Chinese Medical Associa-
tion and the EmergencyMedicine Branch of theGuangdong
Medical Doctor Association. The development process in-
cluded topic selection and approval, formation of the expert
writing group, identification of critical clinical questions,
and development of the consensus framework based on lit-
erature review and expert experience. Consensus confer-
ences and structured expert voting were conducted at each
key step.

Expert Review, Voting, and Finalization of the
Consensus

The initial draft of the consensus was prepared by the
writing group and circulated to all expert panel members.
Feedback was collected, analyzed, and incorporated into
subsequent drafts. Disagreement among experts was re-
solved through structured discussion and additional voting
rounds, following a modified Delphi method. During the
final consensus meeting, each recommendation was sub-
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jected to anonymous voting. Experts rated their agree-
ment with each statement using a 5-point Likert scale (1
= strongly disagree to 5 = strongly agree). Recommenda-
tions that received ≥80% agreement (score of 4 or 5) were
considered to have reached consensus. All final recommen-
dations achieved this threshold, and most received unani-
mous or near-unanimous support. The writing group then
approved the final version.

Pre-Hospital ECPR Dispatch Protocol

The dispatch center for OHCA cases should be de-
termined based on the specific emergency response struc-
ture of each city. In cities where EMS is centrally coordi-
nated by the 120 system (the emergency medical telephone
number in mainland China). Dispatch center the dispatch
center should serve as the primary command hub. Con-
versely, in cities where hospitals primarily manage EMS,
the designated hospital’s emergency service unit should
function as the dispatch center. All pre-hospital emergency
response teams providing OHCA care should operate un-
der the centralized coordination of their respective dispatch
center. ECPR-capable teams should be allocated accord-
ing to the principle of geographical proximity, necessitat-
ing the clear identification and registration of all ECPR-
qualified units within the system. These units should be
integrated into the centralized dispatch network, with the
central call-receiving system distributing case assignments
systematically. Fig. 1 illustrates a recommended workflow
from initial patient contact to initiation of ECPR. Each re-
gion should develop its own protocol based on the actual
structure and capabilities of its local EMS.

Recommendation 1: Establish a city-wide ECPR Re-
suscitation Alliance, centrally coordinated by the municipal
emergency response center. All alliance members main-
tain dedicated pre-hospital ECPR teams on standby, ready
for immediate deployment through the unified dispatch sys-
tem.

Recommendation 2: Upon receiving a suspected CA
call, emergency medical dispatchers immediately deploy an
EMS team to the scene while providing telephone-guided
chest compression instructions to the caller to minimize no-
flow time. The dispatched EMS team promptly initiates BLS
while rapidly assessing the patient’s ECPR eligibility, si-
multaneously relaying this evaluation to the dispatch cen-
ter. If the patient meets preliminary criteria for ECPR con-
sideration, the dispatch center activates the nearest ECPR-
capable unit to mobilize a specialized response team to the
scene.

Recommendation 3: Each ECPR team is to maintain
24/7 on-call readiness and be capable of immediate mobi-
lization upon receiving dispatch center activation, with the
goal of achieving the shortest possible response time to the
treatment site. A backup team should be on standby during
active ECPR deployments.

ECPR Team Qualifications and Training

The management of OHCA requires a highly trained
and coordinated pre-hospital team. ECPR is a complex
procedure that requires proficiency in femoral artery and
vein cannulation, as well as the use of ultrasound guidance.
Teammembersmust be carefully selected and receive rigor-
ous training, including continuous ECPR cannulation prac-
tice, regular case reviews, emergency drills, and periodic
ECPR simulation exercises [30].

Recommendation 4: The ECPR Alliance should
establish specialized pre-hospital ECPR teams compris-
ing emergency or intensive care physicians, pre-hospital
nurses, surgical specialists, and other relevant personnel
[31,32].

Recommendation 5: Team members must complete a
minimum of 3 months of theoretical and practical training
at an accredited ECMO center, while also demonstrating
proficiency in resuscitation and critical care management.

Recommendation 6: Each ECPR team should operate
with clearly defined roles to ensure efficient task distribu-
tion during high-stress scenarios (Fig. 2).

ECPR Equipment and Logistics

The French EMS (Service d’Aide Médicale Urgente,
SAMU) first proposed an ECPR protocol in 2011, estab-
lishing mobile intensive care units (MoICUs) to provide
comprehensive care at an arrest site. MoICUs are fully
equipped with essential medical devices, including ECMO,
enabling immediate evaluation and intervention prior to pa-
tient transfer to the most suitable facility. The MoICU
and ECPR team maintain 24/7 readiness for deployment to
OHCA scenes. Within each city-wide ECPR alliance, all
member institutions are equipped with MoICUs and oper-
ate in close coordination with the ECPR-providing teams.
Upon receiving a dispatch order from the emergency com-
mand center, the MoICU and the express response team
are immediately deployed to the scene. ECMO initiation is
performed either on-site or within the MoICU, after which
the patient is transported to a designated hospital for fur-
ther treatment. This integrated model ensures seamless pre-
hospital and in-hospital care, ensuring high-quality resusci-
tation while identifying the arrest etiology. Studies indicate
that 59% of cardiac arrest causes can be identified within
MoICUs [33].

Recommendation 7: MoICUs should be established
and equipped with portable ECMO machines, blood gas
analyzers, ultrasound devices, defibrillators, electrocar-
diogram (ECG) machines, transport ventilators, infusion
pumps, oxygen supplies, emergency medications, and other
essential equipment.
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Fig. 1. Recommended workflow from initial patient contact to ECPR initiation. T-CPR, Telephone-assisted Cardiopulmonary
Resuscitation; ECPR, extracorporeal cardiopulmonary resuscitation; CCPR, conventional cardiopulmonary resuscitation; ROSC, return
of spontaneous circulation. *The location and strategy for ECPR initiation may be referred to in the relevant recommendations of
this consensus. This flow chart was created using Microsoft Office LTSC Professional Plus 2024 PowerPoint (Microsoft Corporation,
Redmond, WA, USA).
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Fig. 2. ECPR Medical Team Position during resuscitation. This schematic was created using Microsoft Office LTSC Professional
Plus 2024 PowerPoint (Microsoft Corporation, Redmond, WA, USA). ACLS, advanced cardiac life support; POCUS, point-of-care
ultrasound; ECPR, extracorporeal cardiopulmonary resuscitation; ECMO, extracorporeal membrane oxygenation.

ECPR Indications and Timing

Bystander CPR and No-Flow Time
Early initiation of chest compressions and other BLS

measures is critical in OHCA. Bystander CPR maintains
essential blood flow to vital organs, reducing the risk of
brain injury and improving long-term neurological out-
comes [34]. Studies show that bystander-initiated CPR sig-
nificantly enhances 30-day survival in witnessed CA cases.
CPR within 5 minutes improves survival 2.3-fold, while
CPR within 10 minutes increases survival 3-fold compared
with no bystander CPR [35]. Initiating CPR within 5 to
10 minutes significantly improves OHCA prognosis, but
benefits diminish if no-flow time exceeds 10 minutes [35].
ECPR should ideally begin within 5 minutes of bystander
CPR, with a maximum delay of 10 minutes.

Recommendation 8: Bystander CPR or a no-flow
time of less than 5 minutes (ideally within 10 minutes)
should be considered for ECPR eligibility.

Shockable Rhythms and Transient ROSC
In determining whether to initiate ECPR, several fac-

tors must be considered. The presence of a shockable initial

rhythm (such as ventricular fibrillation or pulseless ventric-
ular tachycardia) or brief ROSC during resuscitation signif-
icantly influences prognosis. According to Bougouin et al.
[36], based on a prospective registry of 13,191 OHCA cases
in the Paris region from May 2011 to January 2018, an ini-
tial shockable rhythm in patients receiving ECPR was sig-
nificantly associated with increased hospital survival (odds
ratio 3.9). These findings suggest that the presence of a
shockable rhythm at the time of arrest is a critical crite-
rion for ECPR eligibility. As such, several guidelines have
incorporated shockable initial rhythms as an indication for
ECPR intervention [37].

Recommendation 9: ECPR should be actively consid-
ered for patients with shockable initial rhythms, transient
ROSC during resuscitation, shockable rhythms emerging
during CPR, or recurrent CA episodes.

Age Considerations

Age significantly influences prognosis following CA,
with studies showing a negative correlation between age
and favorable outcomes since older patients exhibit poorer
survival and neurological recovery [36]. Some set an up-
per age limit of 70 years for ECPR inclusion [38,39], while
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others excluded patients aged 70–75 [40,41]. Both the Jour-
nal of the American College of Cardiology (JACC) Expert
Consensus and the ELSO guidelines recommend a 70-year
age limit for ECPR [37,42]. Domestic guidelines suggest an
ECPR eligibility range of 18–70 years but emphasize indi-
vidualized clinical application based on comprehensive as-
sessments, including comorbidities and neurological prog-
nosis. In selected cases with preserved organ function and
favorable neurological outcomes, the age criteria might be
extended [43].

Recommendation 10: ECPR should primarily target
patients under 70 years old, but age criteria may be ex-
tended for selected patients with preserved organ function
and favorable neurological prognosis.

Low-Flow Duration and Timing of ECMO
The no-flow duration is another critical determinant

of ECPR suitability [44]. Prolonged ineffective circulation
significantly worsens the prognosis. A retrospective cohort
study of a single-center CA database by Reynolds et al. [45]
revealed that conventional resuscitation was most effective
within the first 10–15 minutes; beyond 15 minutes, the like-
lihood of favorable functional recovery dropped to approx-
imately 2% [45]. Survival fell below 5% when ECPR was
initiated after 20 minutes of CCPR [37]. A retrospective
analysis of a prospective cohort from May 2006 to Decem-
ber 2013 by Kim et al. [46] found that a favorable neu-
rologic outcome was associated with less than 21 minutes
of CCPR, suggesting that ECPR should be considered an
alternative strategy for OHCA patients who require pro-
longed resuscitation, particularly beyond 21 minutes. The
Paris phase II study demonstrated successful ECPR initi-
ation even after 20 minutes of CCPR, with favorable out-
comes in some cases [47]. These findings aligned with
recommendations from the European Resuscitation Coun-
cil and expert consensus on percutaneous cannulation for
ECPR that advocated ECMO support within 60 minutes of
CA to restore effective circulatory flow [48]. Current evi-
dence suggests that 60 minutes is the optimal window for
achieving adequate circulatory support [20]. Cannulation
for ECPR might reasonably begin after 10–20 minutes of
failed resuscitation [37].

In light of the available evidence, we recommend ini-
tiating ECPR within 20 minutes of CCPR, with preparatory
measures starting at approximately 10 minutes of CCPR,
while ensuring adequate circulatory support within 60 min-
utes.

Recommendation 11: ECPR should be initiated
within 20 minutes of CCPR, with preparations beginning
around the 10-minute mark, and ECMO should be estab-
lished within 60 minutes of the CA event.

Pre-ECPR Conventional Cardiopulmonary
Resuscitation (CCPR)

Upon arrival at the emergency scene, at least one
EMS-trained physician should lead the provision of BLS
and ALS measures, including endotracheal intubation,
intravenous access, and emergency medication adminis-
tration. Standard advanced cardiovascular life support
(ACLS) protocols should continue until successful ECMO
cannulation and operation of the device.

Recommendation 12: Maintain standard ACLS be-
fore initiating ECPR.

During the ECMO cannulation process, uninterrupted
chest compressions should be continued. Compressions
should continue with minimal disruption during this criti-
cal phase, ensuring they do not significantly hinder the pro-
cedure. Compressions should continue until ECMO cir-
culation is established with stable flow rates of 3 L/min
[37]. We strongly recommend using mechanical chest com-
pression devices since they reduce operator fatigue, mini-
mize personnel requirements, and provide optimal working
space for the team. These devices are particularly advan-
tageous during cannulation, maintaining consistent com-
pression quality and minimizing physical interference, es-
pecially when resuscitation is prolonged [49].

Recommendation 13: Maintain continuous external
chest compressions throughout ECPR cannulation and use
mechanical chest compression devices.

Sites for Pre-Hospital ECPR Implementation

OHCA may occur in diverse locations, including res-
idential areas and public spaces such as plazas, subways,
and bus stations. Selecting an appropriate ECPR initia-
tion site requires careful consideration of multiple factors,
including environmental contamination risks, crowd den-
sity, patient privacy, and equipment transportation logis-
tics. Given the critical time requirement to establish ECPR
within 60 minutes, the on-site resuscitation team leader
should make a real-time decision based on environmental
factors and transportation duration. This decision should
consider whether to initiate ECPR at the scene, transport
the patient to the nearest hospital with simultaneous activa-
tion of the ECPR team, or transfer directly to a hospital with
established ECPR capabilities.

Recommendation 14: If the anticipated transfer time
exceeds the 60-minute window for establishing ECMO,
strongly consider immediate transfer to aMoICU for ECPR
initiation. In cases of limited physical space or restricted
access (e.g., narrow stairwells or high-rise buildings), rou-
tinely use mechanical chest compression devices during
transport to ensure uninterrupted high-quality resuscita-
tion.

Recommendation 15: When sufficient personnel
(e.g., police, firefighters, or security staff) are available, on-
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site ECPR in open spaces such as plazas, subways, or bus
stations may be feasible. Personnel should use screens or
barriers to protect patient privacy, evacuate non-essential
bystanders, and follow proper sterile techniques to mini-
mize contamination risks.

Recommendation 16: If the estimated time to reach
an ECPR-capable hospital is less than 30 minutes, in-
hospital ECPR after transfer is recommended.

ECPR Procedures and Techniques
For pre-hospital ECPR implementation, percutaneous

vascular cannulation should be performed under real-time
portable ultrasound guidance. Strict aseptic protocols
should be adopted, including thorough disinfection, proper
draping, and the use of sterile surgical attire (gowns and
gloves) to minimize infection risks. Defibrillation is not
required during this phase. Following guidewire inser-
tion, proper positioning should be confirmed by ultrasound,
avoiding reliance on vascular pulsation or blood color for
vessel identification [48]. Arterial and venous cannula di-
ameters should be selected according to the same standards
as in-hospital ECPR protocols.

Recommendation 17: The recommended cannula
sizes are 15–17 Fr for the femoral artery and 19–25 Fr for
the femoral vein [50].

ECPR Patient Transport and Parameter Targets
ECMO equipment is complex, involving large com-

ponents such as the ECMOmachine, oxygen cylinders, and
temperature control devices (e.g., water baths used in con-
junction with heat exchangers to maintain optimal tempera-
ture). Conventional stretchers are often inadequate for pre-
hospital transport. After performing ECPR on-site, patients
need to be transferred to the MoICU using a custom trans-
port stretcher while employing a targeted temperature man-
agement (TTM) strategy. To ensure the quality of ECMO
transfer and improve patient survival, target values for pa-
rameters such as blood pressure, blood gas analysis, ventila-
tor settings, hemoglobin level, and central venous oxygen
saturation should be set [49]. Simultaneously, rapid bed-
side diagnostic testing should be performed in the MoICU
to identify underlying etiologies, including troponin levels,
cardiac enzymes, and D-dimer assays. Given the potential
for oxygen supply-demand imbalance due to intrinsic fac-
tors or procedural blood loss, blood type and crossmatch
should be initiated during MoICU transport. The receiving
hospital must activate its emergency priority pathway to en-
sure timely access to blood products for potential transfu-
sion.

Decisions regarding the continuation or withdrawal
of life-sustaining treatment should not be made in the pre-
hospital setting. Clinical decisionsmust be deferred until an
in-hospital critical care environment is reached and follow-
ing comprehensive evaluation, prognostication, and ethical
consultation when necessary.

Recommendation 18: Custom ECMO transport beds
with dedicated compartments for the ECMO machine, oxy-
gen tanks, and water reservoirs are recommended.

Recommendation 19: Essential post-ECMO initia-
tion care protocols are recommended as follows:

Targeted Temperature Management (TTM):

• All patients should receive TTM after ECMO initiation.

Hemodynamic Monitoring and Target Blood Pres-
sure:

• Insert a right radial artery catheter to monitor arterial
blood pressure, maintaining a mean arterial pressure
(MAP) above 65 mmHg.

Arterial Blood Gas Analysis and Management:

• Perform arterial blood gas analysis immediately post-
ECMO initiation, targeting:

pH > 7.2
Partial pressure of oxygen (PaO₂): 100–150 mmHg
Partial pressure of carbon dioxide (PaCO₂): 40–45

mmHg
Adjust oxygen concentration and gas flow rate to

achieve these targets.
Ventilator Settings:

• Set ventilator parameters to:

Mode: Assist-Control/Volume Control (AC/VC)
Positive end-expiratory pressure (PEEP): 8 cmH₂O
Tidal volume: 6 mL/kg predicted body weight.
Central Venous Oxygen Saturation (ScvO₂):

• Maintain central venous oxygen saturation (ScvO₂) at
60%–70%.

Recommendation 20: During transport, ECMO
should maintain a target flow rate of 60–80 mL/kg/min. If
the flow rate drops significantly or there is tubing oscilla-
tion, fluid should be administered (such as albumin) to in-
crease effective blood volume. Anticoagulation should be
closely monitored, with activated clotting time (ACT) level
maintained above 300 seconds [51].

Recommendation 21: After ECMO establishment and
restoration of spontaneous cardiac rhythm, obtain an ECG
and perform comprehensive cardiac biomarker evaluation
(e.g., troponin and cardiac enzymes). If acute myocardial
infarction is suspected, prioritize immediate transfer via the
emergency priority pathway for urgent coronary angiogra-
phy and potential revascularization.

ECPR in Special Situations

Reports indicate that ECPR can be successfully imple-
mented in special circumstances, such as marathon races or
extreme sports events [52], where MoICUs provide critical
support for OHCA patients.

Recommendation 22: Risk assessments should be
conducted prior to large events, with steps taken to mitigate
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identified risks. Coordinate with event organizers, health
authorities, and relevant agencies to prepare financial, hu-
man, and medical resources. Medical stations should be
strategically positioned, equipped with MoICUs contain-
ing ECMO devices. All personnel involved in event medi-
cal support, including healthcare providers, medical volun-
teers, and EMS staff, should receive training in emergency
resuscitation and ECPR indications to ensure readiness for
such interventions.

Limitation

The abovementioned ECPR models are primarily
drawn from international experience and serve as reference
frameworks. ECPR implementation in China should be
adapted according to regional healthcare resources, EMS
capabilities, and system readiness. Pilot studies in the Chi-
nese emergency context are essential to develop locally ap-
propriate ECPR models and assess their clinical effective-
ness. It should also be noted that the current recommenda-
tions regarding ECPR indications, such as age limits and
acceptable low-flow times, are primarily based on inter-
national evidence from well-established ECPR programs.
Registries in China, while providing essential epidemiolog-
ical data, do not report ECPR-specific outcomes. In the
absence of domestic data for ECPR, the consensus panel
adapted recommendations from international sources with
caution and expert clinical judgment. Future prospective
studies and the development of national ECPR registries are
urgently needed to validate and refine these criteria within
the Chinese population.

Conclusion

ECPR is a promising intervention for selected patients
with OHCA who are unresponsive to conventional resusci-
tation. Timely identification, strict patient selection, and
ECMO initiation within 60 minutes of collapse are key to
improving outcomes. Favorable prognostic factors include
witnessed arrest, initial shockable rhythm, bystander CPR,
and transient ROSC.

Despite its complexity and resource demands, ECPR
can significantly enhance survival and neurological recov-
ery when implemented within coordinated systems of care.
Strategies to reduce time to initiation include pre-hospital
ECPR programs, regional ECPR networks with stream-
lined activation pathways, standardized inclusion protocols,
and integration of EMS with hospital ECPR teams through
real-time communication and simulation-based training.
Pre-positioning ECMO equipment and raising awareness
among providers and the public may further expedite de-
ployment.

Large-scale, prospective studies are needed to refine
indications, optimize workflows, and validate the efficacy
of ECPR in OHCA management.
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