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Background

▪ ≈20-30% of OHCA pts have initial
shockable rhythms (VF/VT).

▪ Initial shockable rhythms (ISR)
contribute to 60% of survivors with
CPC 1-2.

▪ ISR is a favorable prognostic
marker (survival OR ranging to 5-
15).

Yannopoulus, et al. Circulation. 2019;139:e530–e552



▪ Yet, 50-60% of patients with VF/VT
OHCA are refractory to advanced CPR
and fail to achieve sustained return
of spontaneous circulation (ROSC)
after 3 defibrillations + administration
of 300 mg amiodarone.

Background

Alhenaki A, et al. Resusc Plus. 2024 Mar 8;18:100597 



▪ Refractory ISR SV con CPC 1-2
>40 minutos <1%

Background

Bartos et al. Circulation. 2020;141:877–886. 



Ubben JFH, et al. Eur Heart J Acute Cardiovasc Care. 2023 Aug 24;12(8):540-547 
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Yannopoulos D et al, Lancet. 2020 Dec 5;396(10265):1807-1816 
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Ubben JFH, et al. Eur Heart J Acute Cardiovasc Care. 2023 Aug 
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E-CPR for everyone?

Suverein MM,et al. N Engl J Med. 2023 Jan 26;388(4):299-309
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Park IH, et al.RESCUE Registry. J Clin Med. 2020 Nov 7;9(11):3588. 



Tonna JE, et al. Crit Care Explor. 2022 Jul 25;4(7):e0733

E-CPR for everyone?



Yannopoulos D,et al; American Heart Association Emergency Cardiovascular Care Committee. Circulation. 2019 Mar 19;139(12):e530-e552.



Yannopoulos D,et al; American Heart Association Emergency Cardiovascular Care Committee. Circulation. 2019 Mar 
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Wengenmayer, T., Tigges, E. & Staudacher, D.L. Extracorporeal cardiopulmonary resuscitation in 2023. ICMx 11, 74 (2023)

Refractory CA: fail to achieve sustained ROSC after
3 defibrillations + administration of 300 mg
amiodarone (≈first 15 min).

Keys to success



Identify eligible E-CPR patient

≤65 years

Non traumatic CA

Ideally arrival to cath lab <45 min



Wengenmayer, T., Tigges, E. & Staudacher, D.L. Extracorporeal cardiopulmonary resuscitation in 2023. ICMx 11, 74 (2023)
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ECMO TEAM 24/7

Acute Cardiac Care

Advanced Heart Failure and Trasplant 

Dr. E. Arbas Dr. J. Caro Dr. S. Rosillo

Dr. I. Ponz Dr. A. Chaverri Dr. A.Cid

Dr. J. Ruiz Dr. P. Merás Dr. C. Merino

Complex Congenital Heart Diseases 

Dr. C. Ugueto



Dr. Raúl Moreno Gómez

Dr. Santiago Jiménez Valero

Dr. Alfonso Jurado Román
Dr. Guillermo Galeote García

Dr. Daniel Tébar Márquez
Dr. Borja Rivero Santana

Dra. Ariana Gonzálvez García

Interventional 
Cardiology 

ECMO TEAM 24/7
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Cath lab



Cath Lab ready for a patient with refractory cardiac arrest 

Defibrillator

Invasive mechanical ventilation 

Difficult intubation kits and 
aspiration systems 

TTE
ECMO  

Chest compression system

Acute care cardiologist (ACC1)

Interventional cardiologist (IC1)

IC (2)

ACC (2)

EN (1)

Expert nurse (EN2)

Fridge with blood components



60 min
< 15 min

Reduce time

Wengenmayer, et al. Extracorporeal cardiopulmonary resuscitation in 2023. ICMx 11, 74 (2023)



Reduce time

2022 2023 2024*

Canulation times (min) 18 [12 – 25] 10 [6 – 14] 15 [11 – 17]

*Includes patients until August 1st, 2024
Continuous variables are described as medians and interquartile range

Wengenmayer, T., Tigges, E. & Staudacher, D.L. Extracorporeal cardiopulmonary resuscitation in 2023. ICMx 11, 74 (2023)



• Bilateral femoral cannulation
Echo/micropuncture guided 
0% failure cannulation 

• Initially without distal perfusion 
cannula

First 6 hours ACCU (NA, A)
Echo guided

• Small size 15F/21F, Low Flow

Reduce access site complications

Wengenmayer, et al. Extracorporeal cardiopulmonary resuscitation in 2023. ICMx 11, 74 (2023)



Reduce access site complications

2022 2023 2024*

Arterial Canula 

15F

17F

4 (100%)

0

5 (71,4%)

2 (28,6%)

6 (100%)

0

Venous canula 

21F 4 (100%) 7 (100%) 6 (100%)

Ischemia 

Distal perfusion

Surgery

0

-

-

1 (14,3%)

0

1** (14,3%)

1 (16,7%)

1 (16,7%)

0

*Includes patients until August 1st, 2024
Continuous variables are described as medians and interquartile range



Inmediate invasive approach

Suspected FM= early EMB

Huang F,et al. Eur Heart J. 2023 Dec 21;44(48):5110-5124



Unloading LV

• Echo before leaving cath lab 
• Echo close monitoring first 6-24 hrs ACCU

• IABP
• Impella CP® (0%)

2022 2023 2024

IABP 0 4 (57,1%) 1 (16,7%)



Keys to success
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Post-resuscitation care

ECMO safety check-list 
• Battery, Bubbles, alarms, etc
• O2 and gas supply 
• Cannula markers
• Invasive arterial monitoring 

(right radial)
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Post-resuscitation care

Arbas/Rosillo Rev Esp Cardiol (Engl Ed). 2022 Dec;75(12):992-1000. 

Individual dosing of sedatives 
• Hourly registration
• Experienced nurse
• Reduces complications
• Reduces days on MV 
• Neurological prognostication



Post-resuscitation care

Sakurai T. J Intensive Care. 2022 Jun 17;10(1):30



Post-resuscitation care

Sakurai T. J Intensive Care. 2022 Jun 17;10(1):30



Post-resuscitation care

>30%

2,7%



Post-resuscitation care

Safe 
No drug interaction ticagrelor

E-CPR 0%



Post-resuscitation care

Infectious complications 
• S.aureus status carriage screening
• Cultures at admission and upon 

clinical suspicion



Post-resuscitation care

Rosillo. Neumonía de inicio precoz y tardío en pacientes con PCR y TTM. Factores 
relacionados con el riesgo y el pronóstico. Oct 2023. 

Infectious complications 
1° Amoxiciline clavulanate >50%
2° Piperacilin-tazobactam 20%



Post-resuscitation care

Multimodal neurological prognostication 
• Clinical
• Electroencephalogram (x2)
• Biomarkers: serial neuron-specific 

enolase levels
• Imaging

Martínez-Losas P. Rev Esp Cardiol (Engl Ed). 2020 Feb;73(2):123-130 



Post-resuscitation care

Multimodal neurological prognostication 
▪ WLST never <72 hours
▪ Late awakening 5 days



Keys to success
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Outcomes

2022 2023 2024*

E-CPR

OHCA

IHCA

9

4 (44,4%)

5 (55,6%)

13

7 (53,9%)

6 (46,1%)

11

6 (54,6%)

5 (45,4%)

Survival CPC 1-2

OHCA

IHCA

3 (33,3%)

1 (25,0%)

2 (40,0%)

6 (46.2%)

4 (57,1%)

2 (33,3%)

5 (45,5%)

2 (33,3%)

3 (60,0%)

Organ donations

OHCA

IHCA

1 (11,1%)

1 (25,0%)

0

1 (7,7%)

0

1 (16,7%)

4 (36,3%)

3 (50,0%)

1 (20,0%)

*Includes patients until August 1st, 2024
Continuous variables are described as medians and interquartile range
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Thank you
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