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• 2010 ILCOR and AHA guidelines for the first-time recommended consideration of ECPR for 
in-hospital cardiac arrest (IHCA) in centers with existing protocols and expertise. 2019 
guidelines strengthened that recommendation

• There has been expanding use of ECPR for IHCA in pediatric patients with known cardiac 
diagnoses (and attempts to expand to other populations)

• While outcomes with ECPR are worse than non-CPR ECMO, both mortality and neurologic 
outcomes are better than conventional CPR

• There is currently insufficient evidence to recommend for or against the use of ECPR for 
pediatric out-of-hospital arrest or arrest in the setting of noncardiac disease
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2019 American Heart Association Focused Update on Pediatric Advanced Life Support: An Update to the American Heart
Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care



ECPR Background

• Brunetti et al looked at 449 hospitalizations that included at least 1 ECMO run over a 2-
year period in the PC4 registry
– 32% of surgical and 42% of medical ECMO runs were initiated in a CPR setting

– There were 642 cardiac arrests during that period

• ECPR was activated in 24% of surgical cardiac arrests and 16% of medical cardiac arrests

• Median CPR duration in the ECPR setting was 38min for surgical and 49min for medical arrests

– Mortality rate after ECPR was 50% in surgical and 83% in medical hospitalizations
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The Lurie ECPR Experience

• Study in 2018 of our ECMO outcomes

• Looked at 35 consecutive RR-ECMO or ECPR 
cannulations over a 5 year period

– 49 ECPR activations

– 33 patients ultimately cannulated (2 had 
more than 1 ECPR episode)

• Of the 33 patients cannulated, 70% survived to 
decannulation and 46% survived to hospital 
discharge

• ECPR activation most often occurred outside of 
“normal business hours”
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The Lurie ECPR Experience –
Quality & Safety Opportunities
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Lurie ECPR Experience –
Quality & Safety Opportunities…



Why so many errors…?
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The realities
• ECPR is a low-volume, high-risk procedure that is often used as a last resort

• Stakes are high

• Providers and trainees have limited opportunities to learn and practice
– (Fortunately) it doesn’t happen THAT often

– That critical situation is not necessarily when you want novice participants trying to expand their skills

• Historically, training has focused on didactic education and “wet labs” that don’t 
necessarily involve real world scenarios – overemphasize cognitive skills, underemphasize 
technical and behavioral skills

• High fidelity simulation training is increasingly utilized as an educational tool for a variety 
of scenarios

CAN THE REGULAR USE OF SIMULATION IMPROVE OUR ECPR PERFORMANCE?
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Goals of ECMO/ECPR Education
ECMO education needs to address 3 Domains:

• Cognitive Domain
– Knowledge acquisition

– Knowledge transfer to the real world 

• Psychomotor Domain
– Technical skills

– Performance/behaviors

• Affective Domain
– Attitudes

– Values

– Interests

Majority of studies (and didactic teaching) focus primarily on the cognitive domain. Simulation, designed 
correctly, can address all 3 domains
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Goals of ECMO/ECPR Education

To test and retest a new workflow or process to 
identify and troubleshoot previously 
unrecognized holes in the proposed workflow

To provide participants the opportunity to 
improve their comfort, confidence, teamwork, 
and ultimately performance by serial repetition 
in a safe space
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Does simulation improve ECPR outcomes?

• Based on 2017 survey, majority 
of ELSO centers incorporate 
simulation into their ECMO 
education

• Simulation education is not 
explicitly recommended as part 
of ELSO’s guidelines for ECMO 
specialist training

• There is no good data about the 
optimal set-up for simulation 
training (in-situ vs. lab, high vs. 
low fidelity, debriefing 
methods) in the literature
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• Rolled out an ECMO simulation program to 25 
physicians and nurses who take care of ECMO 
patients in the NICU

• Combined traditional didactic teaching with 
high fidelity simulation

• Rated a more effective learning strategy by 
participants re: relevance to practice and 
transferability of skillset to real world

• Substantially more time spent in active learning

• Did not assess objective performance improvement
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• Course rolled out to 182 multidisciplinary providers (MD, RN, RT, 
APN, etc) in the CICU

• Pediatric CICU scenarios were enacted in-situ on the unit 
(including ECMO activation) using high fidelity simulation

• Participants replicated the composition of a clinical team

• All participants felt program and scenarios were useful

• Improvement in participants’ perceived ability to function as a 
team member, ability to speak up, and self-confidence during a 
code scenario

• Did not objectively measure improvement in team performance
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• 10 cardiac surgical trainees participated in 
high-fidelity simulation using a surgical neck 
cannulation trainer

• CICU team collaborated to run the preceding 
code event

• Performance rated by attending CV surgeons

• Trainer was rated as authentic and sessions 
as useful by the trainees

• Median time to cannulation decreased over 
serial exposures and was sustained at 3 
months
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• Participants ranked the 1:1 performance evaluation from the attending surgeon as the 

most helpful element of the program



• 2-hour high-fidelity in-situ ECPR simulations were held          
monthly in the CICU, PICU, and NICU
– 30 minute introduction

– 30 minute simulation

– 60 minute postevent debriefing

• Each simulation included an average of 11 healthcare    
professionals (RN, MD, RT, perfusionists, etc)

• Utilized specially developed “neck patch” with simulated skin, 
tissue, and vessels. 
– Vessels within the patch were connected to a bladder system that provided 

realistic circulation of artificial blood within the ECMO circuit

– Surgical team could perform a lifelike cannulation during CPR
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• Predetermined learning objectives included:
1. Accurately identify ECPR candidates

2. Activate the ECPR system in accordance with hospital policy

3. Provide effective CPR

4. Demonstrate good teamwork and communication
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• Applied cognitive task analysis demonstrated issues with CPR coordination with surgical 
cannulation and performing sterile compressions that were targeted for further training
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Current State of ECMO Education

• Based on 2017 survey, majority 
of ELSO centers incorporate 
simulation into their ECMO 
education

• Simulation education is not 
explicitly recommended as part 
of ELSO’s guidelines for ECMO 
specialist training

• There is no good data about the 
optimal set-up for simulation 
training (in-situ vs. lab, high vs. 
low fidelity, debriefing 
methods) in the literature
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• Adherence to ECPR activation protocol improved from 83% to 95% and ECPR activation time 
decreased from 7 min to 2 min (p <0.01)
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• 51 providers participated in a study comparing animal 
model vs. sim-based ECMO education

• Task completion times and performance were measured 
using a validated ECMO skills assessment tool

• After the training there was no significant difference in 
the performance between those with substantial prior 
ECMO experience vs. those considered “novice”

• Potentially highlights the efficacy of “just-in-time” 
training to rapidly achieve proficiency even for those 
without prior experience
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Conclusion
• ECPR is a high-risk, low-frequency event, which makes it difficult to achieve and maintain 

competency

• Simulation has been shown to improve confidence and some aspects of teamwork but 
there is not robust data on how it impacts patient clinical outcomes

• Simulation is most helpful when it incorporates the validated principles of adult learning

• It can be useful both for maintenance of skillset and to help operationalize a new aspect of 
the workflow (new personnel, new equipment, new situation)

• Even if you can’t do high-fidelity simulation, it offers an opportunity for more active 
learning that may better engage the participants
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And it’s fun!
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