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• e-CPR is the application of extracorporeal membrane oxygenation (ECMO) in patients 
where conventional cardiopulmonary resuscitation (CCPR) measures are unsuccessful in 
achieving a sustained return of spontaneous circulation (ROSC) 

• e-CPR is a time-sensitive, complex intervention that requires teamwork, clearly defined 
roles, and well trained healthcare providers. It can be deployed both for patients with in-
hospital cardiac arrest and out of hospital cardiac arrest (OHCA).
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The Regional Act to create a Hub & Spoke Network for Cardiogenic Shock 
and Out of Hospital Cardiac Arrest





Level 3: Institution with ECMO 
facilities 24/7 and Heart 
transplantation or VAD capability

Mobile-ECMO team for 
patient retrieval 24/7



Flow-Chart for OHCA 











ECMO onSite: a prehospital eCPR program for the Pavia Province and a simulation of 
its potentiality

Purpose of the study
Refractory Out-of-Hospital Cardiac Arrest (OHCA) is a significant issue with meager survival. eCPR is a technique
that offers chances to these patients, requiring a limited time window to start the procedure (low-flow time lower
than 45’). Due to the high skills needed to start eCPR is only available in specialized hospitals. The distance of the
OHCA site from these facilities is the main limitation, affecting the low-flow time.
We designed a pre-hospital eCPR program and simulated its potential benefit.



Material and Methods

We have analyzed six years of our cardiac arrest registry and selected patients who
match dispatch criteria and have not achieved ROSC to evaluate if the pre-hospital
eCPR-team could offer eCPR support to an increased number of patients and in less
time.
We used real arrival time on the scene of the ALS medical team and simulated the
time of the eCPR-team using Google Maps routing, which decreased by 15% of the
time due to the emergency drive and added 5 minutes for activation time.



Results
On 275 patients, the pre-hospital eCPR-team could
start cannulation within 45' from OHCA in 233
patients, compared to only 66 patients who could
arrive at ECMO Hospital in the same time window,
the median time from OHCA to cannulation start is 34'
for both.



Figure 1: 

Map of the area in which OHCA patients could be 

eligible for standard ECPR (dark green) vs estimated 

area of activity of the mobile ECPR Team (light green). 

BLS: BLS ambulance location | ALS: ALS rapid 

response vehicle location –| eCPR Hub: IRCCS 

Policlinico San Matteo ECMO center and location of the 

Mobile eCPR Team



The Partnesrship:
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Feasibility Study on a Prehospital extracorporeal 
CardioPulmonary Resuscitation in the Pavia’s Province.

An interventional study on complex treatment strategy (ECPR 
ONSITE)”

The objective of this study is to investigate the feasibility of a 
prehospital eCPR program in the context of the Pavia province 
in order to reduce the time from cardiac arrest to organ 
reperfusion with the farthest aim of improving survival and 
good neurologic outcomes of patient victims of refractory 
cardiac arrest.



The primary endpoint is the number of successful eCPR
placed in prehospital settings over patients that meet 
inclusion criteria. The secondary outcomes are: 

• the cause of cannulation failure and the proportion of 
cannulation feasibility according to the implant site; 

• to evaluate eCPR Team performance to better design a 

definitive institutional eCPR program 



Inclusion / Exclusion criteria:
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The population of the study is composed of patients who are victims of a witnessed refractory cardiac 
arrest in the province of Pavia. Inclusion criteria: 
• out-of-hospital cardiac arrest occurred in Pavia province 
• the age of the patient is between 18 and 75 
• witnessed cardiac arrest
• CPR started within 5 minutes of the patient's collapse or presence of gasping at the arrival of the 

ACLS team 
• eCPR team arrived within 60 minutes of the patient's collapse 
• etCO2 ≥ 10 mmHg 
• mechanical chest compression is ongoing 
• refractory cardiac arrest after at least 15 minutes of ACLS 
• Patients will be excluded if they had a modified Rankin Scale ≥ 3, if cardiac arrest ha traumatic 

origin, if the suffer of advanced pulmonary illness or end-stage neoplasm. 

The team leader is cardiosurgeon



ECMO Team Mobile
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The eCPR Team comprises the same professionals currently involved 
in the in-hospital program:
Cardiac Surgeon, 
Perfusionist
ACLS team (to perform ordinary care during cannulation) 
The eCPR team is transported to the patient with a dedicated rapid 
response vehicle conducted by a professional emergency driver, that 
is adapted for cannulation (as a mobile operative room)

ECMO onSite



After an emergency call is received for a patient with a cardiac arrest 

that meets eCPR dispatch criteria, BLS, ACLS and the eCPR Team will 

be sent to the patient. 

The BLS and ACLS Teams are capillary distributed on the territory of 

the Pavia province, so they will usually arrive before the eCPR Team. 

When the eCPR Team arrives at the patients, inclusion and exclusion 

criteria will be evaluated. If eligible for treatment, eCPR will be 

implanted in a prehospital setting and then transferred to San Matteo 

Hospital. 



On scene
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• ACLS Team, or «MSA2»
o Physician (Intesivist or Emergency)
o Nurse
o Diver/Em Techinician

• To treat the patient with the ACLS and to prepare 
for cannulation.

eCPR Team Mobile :
o Cardiochirurgo
o Perfusionist
o Diver/Em Technicians

To cannulate (VA ECMO, femoro-femoral access).

ACLS Team / MSA2 eCPR Mobile Team

BLS

EMS Ambulance with 2 or 3 certified rescuers

To treat the CA with BLS-D support 

ECMO onSite



Crucial features
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o Pre-hospital setting (small spaces, reduced materials , less personell
and Ambiental discomfort)

o VA ECMO implantation on an ambulance (that has prepared as much 
as possible, but still remain a small place)

o Relatives on site, psychological issues, communication to the 
bystanders

ECMO onSite



ACLS
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• L’esecuzione dell’ACLS è standard, compreso del blocco del ganglio stellato di sinistra per i 
casi di FV/TVsp refrattarie o recidivanti.

• Come previsto dalle attuali Linee Guida in cui viene sottolineato di evitare alte dosi di 
adrenalina, ci si impone un limite a 5mg di adrenalina complessivi.

• Come sempre è necessario posizionare l’etCO2 preferibilmente con IOT ma in casi di 
intubazione difficile è possibile l’impianto anche con LMA se l’etCO2 è ben leggibile e la 
ventilazione affidabile.

• Come sempre è necessario che il paziente sia massaggiato meccanicamente, 
massaggiatore da posizionare il prima possibile al fine di garantire alta qualità delle 
compressioni, non dipendente dagli operatori e dalla fatica degli operatori.



Durante l’impianto ECMO
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Nella fase di impianto, l’obiettivo è arrivare all’avvio pompa nel minor tempo possibile. Come da Linee Guida

ELSO:

• È ragionevolmente indicato sospendere le defibrillazioni, al fine di evitare continue interruzioni

dell’impianto per il rischio elevato di elettrocuzione degli operatori (guide metalliche).

• È ragionevolmente indicato sospendere i controlli di ritmo: per quanto possibili a discrezione del team

leader ACLS, l’interruzione dell’Autopulse può rendere necessaria la calibrazione dell’albero delle bande,

che dovrà essere svolta dal medico in autonomia (evitando di interferire con il campo)

• Si sospende la somministrazione di adrenalina, anche se non raggiunti i 5mg (raro!), per evitare la rapida

circolazione del bolo all’avvio della pompa

ECMO onSite



Start before the end of the year
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GRAZIE AI NOSTRI SOSTENITORI
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