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Why do we need ECPR ?

Gräsner, J. T., Lefering, R., Koster, R. W., Masterson, S., Böttiger, B. W., Herlitz, J., ... & Zeng, T. (2016). Resuscitation, 105, 188-195.

Grunau, B., Reynolds, J., Scheuermeyer, F., Stenstom, R., Stub, D., Pennington, S., ... & Christenson, J. (2016). Prehospital Emergency Care, 20(5), 615-622.

10.682 EMS attended
OHCAs/27 countries
66% bystander CPR

22% VF as initial rhythm
25% ROSC on arrival

10.3% hosp. survival

Chest compressions provide only ~25–30% of normal 

cardiac output, leading to rapid hypoxia and organ injury.

ECPR delivers full circulatory support via VA-ECMO and 

buying time to treat the underlying cause of arrest.



• Patients without prehospital return of spontaneous circulation 
(ROSC) bear a grave prognosis.

What is the natural course of refractory OHCA ?

• Wampler, D. A., Collett, L., Manifold, C. A., Velasquez, C., & McMullan, J. T. (2012). Cardiac arrest survival is rare without prehospital return

of spontaneous circulation. Prehospital Emergency Care, 16(4), 451-455.

• I.R. Drennan, S. Lin, D.E. Sidalak, et al.Survival rates in out-of-hospital cardiac arrest patients transported without prehospital return of

spontaneous circulation: an observational cohort study Resuscitation, 85 (2014), pp. 1488-1493
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Tři nové RCTs od roku 2020

Soar, Jasmeet, et al. "European Resuscitation Council Guidelines 2025 
Adult Advanced Life Support." Resuscitation 215 (2025): 110769.



ECPR works

Yannopoulos, D., Bartos, J., Raveendran, G., Walser, E., Connett, J., Murray, T. A., ... & Aufderheide, T. P. (2020). Advanced reperfusion strategies for patients with out-of-

hospital cardiac arrest and refractory ventricular fibrillation (ARREST): a phase 2, single centre, open-label, randomised controlled trial. The Lancet, 396(10265), 1807-1816.

1) very limited sample size (15 ECPR patients)

2) randomization after intra-arrest transport 

(avoided transport and system issues)

3) highly experienced single center study

4) zero survival rate in the standard arm



It is not about the ECMO…
Prague OHCA trial design
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Is ECPR system superior compared to CCPR?

Belohlavek, J., Smalcova, J., Rob, D., Franek, O., Smid, O., Pokorna, M., ... & Prague OHCA Study Group. (2022). JAMA, 327(8), 737-747.

Rob, D., Smalcova, J., Smid, O., Kral, A., Kovarnik, T., Zemanek, D., ... & Belohlavek, J. (2022). Critical Care, 26(1), 1-9.

Rob, D., Komárek, A., Šmalcová, J., & Bělohlávek, J. (2023). Chest.

1) limited sample size

2) underpowered for primary outcome

3) cross-overs and protocol deviations

4) highly experienced single center study



Can the results be generalized?

1) absence of EMS and hospital protocols and ECPR experience

2) prolonged interval from cardiac arrest to ECPR

3) different time point of randomization

4) unplanned post-randomization exclusions

5) low volume centers, low recruitment rate 

6) limited sample size (46 ECPR)

7) many protocol deviations

8) early decannulation and withdrawal of care

9) low rate of CAG and PCI



Metaanalýzy…

Soar, Jasmeet, et al. "European Resuscitation Council Guidelines 2025 
Adult Advanced Life Support." Resuscitation 215 (2025): 110769.



Soar, Jasmeet, et al. "European Resuscitation Council Guidelines 2025 
Adult Advanced Life Support." Resuscitation 215 (2025): 110769.

Doporučení ILCOR - ERC

ECPR může být zváženo u selektovaných IHCA a OHCA pacientů 

ECPR provádět tam, kde je systém



Kritéria k indikaci ECPR

Restriktivní versus liberální kritéria

Selekce je klíčová

Soar, Jasmeet, et al. "European Resuscitation Council Guidelines 2025 
Adult Advanced Life Support." Resuscitation 215 (2025): 110769.



Kritéria pro OHCA - ECPR

Vstupní a pokračující VF

Intermitentní ROSC

Witnessed a bystander CPR

Krátké časy

Pacienti do 60 let

Asystolie

Nespatřená zástava

Dlouhý no-flow time

No ROSC

Nad 60 minut

Pacienti nad 70let

ETCO2 konstantně pod 10

Rozhodnutí se nestaví na 1 ale více kritériích.



Prehospital ECPR ? Další česká stopa

Soar, Jasmeet, et al. "European Resuscitation Council Guidelines 2025 
Adult Advanced Life Support." Resuscitation 215 (2025): 110769.



• ECPR as a method works for properly selected refractory CA patients.

• Many key questions about ECPR has to be answered.

• Is an ECPR-based system superior to a CCPR system for OHCA?

• Can an ECPR-based system be successfully implemented in various

cities and countries?

Conclusions



1. Improved patient selection

2. Streamlined and effective systems – logistics, timing

3. Evaluating Pre-hospital vs In-hospital vs Hub-and-Spoke

4. Exploring treatments addressing reperfusion injury

5. Enhancing post-arrest care in ECPR recipients

6. Multicenter trial with proper design and execution

How can we progress further in the ECPR field?

OSIRIS multicenter multinational trial (14 centers)

Prehospital Prague ECPR pilot trial


