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No statistically significant difference in survival rates between 
patients treated with pre-hospital ECPR compared with patients 
treated with in-hospital ECPR



HYPOTHERMIC CARDIAC ARREST 
• Good prognosis for neurological intact survival  
•  Long duration of CPR, maybe hours 
•  Intermittent CPR can be OK 
•  Max 3 shocks <30*C 
•  No drugs <30*C 



ECPR: 
• ERC 2021 guidelines  
• Selection criteria  
• ECMO  practical details 
• Outcomes 

New Zealand mountains: 
• Avalanche vs terrestrial ( AvaLife)  
• Incidence  
• Links in the chain of rescue  
• Destination policy  
• How you as ECMO practitioners can make a  real difference 

Hypothermic cardiac arrest 
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Management in accidental hypothermia. 
(1) Decapitation; truncal transection; whole body 

decomposed or whole body frozen solid (chest wall 
not compressible). 

(2) SBP < 90 mmHg is a reasonable prehospital estimate 
of cardiocirculatory instability but for in-hospital 
decisions, the minimum sufficient circulation for a 
deeply hypothermic patient (e.g., <28 °C) has not 
been defined. 

(3) Swiss staging of accidental hypothermia.  
(4) Direct transport to an ECMO centre is recommended 

in an arrested hypothermic patient. In remote areas, 
transport decisions should balance the risk of 
increased transport time with the potential benefit of 
treatment in an ECLS centre (e.g. 6 h).  

(5) Warm environment, chemical, electrical, or forced air 
heating packs or blankets, and warm IV fluids (38–
42 °C). In case of cardiac instability refractory to 
medical management, consider rewarming with 
ECLS.  

(6) If the decision is made to stop at an intermediate 
hospital to measure serum potassium, a hospital en 
route to an ECLS centre should be chosen. HOPE 
and ICE scores should not be used in children, 
instead consider expert consultation.

2021 ERC Guidelines 

https://doi.org/10.1016/j.resuscitation.2021.02.011


In AvaLife this depends on resources available, 
CPR limited to 6 minutes in some cases  St John CPG do not advocate for any 

resuscitation if airway obstructed ( irrespective 
of burial duration )

2021 ERC Guidelines 



Arrest to ECMO flow < 60 minutes of “low flow interval” * 

*Unless other favourable prognostic features are present eg periods of intermittent  ROSC/ 
hypothermia pre- arrest / young age/signs of life during CPR 



Inclusion :  
ECPR can be initiated within 60 minutes of the arrest, though a longer interval may be 
considered circumstantially ( e.g. hypothermic arrest ) 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8797003/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8797003/


The following parameters considered as exclusion criteria for ECPR in normothermic patients 

 DO NOT contraindicate ECLS rewarming  





• Be sure to use more than one site for venipuncture and more than one potassium value. 

• Take care to avoid heamolysis since that will give artifactual high potassium value  

• Since pre hospital thermometry unreliable, great care with history ( ie no trauma, no asphyxia and cold 
before CA )  

• Cannulation might be difficult due to bleeding due to coagulopahty. 

• Anticoagulation is not needed.  

• The ideal rate of rewarming of hypothermic ECLS patients remains unknown, but slower seems to have 
better neurological outcomes.  

•Target should be less than 5 *C per hour increase, probably 4-5*C per hour until heart rhythm  back to 
normal and then 1-2 *C per hour until normothermia.  

•The gradient between inflow and outflow must be less that 10*C. 

PRACTICAL DETAILS FOR ECPR REWARMING IN HYPOTHERMIC CARDIAC ARREST



https://www.hypothermiascore.org

https://www.hypothermiascore.org


Coldest  
Poland 2014  

Core temp: 11.8 *C  
Duration of CPR / mCPR: 2 hrs 7 minutes 
Duration of  ECMO: 23 hours  
Time to discharge home: 64 days  
Functional status: Normal at 5 year follow up 



Longest cardiac arrest  
Italy 2018 

Core temp: 26*C 
Duration of CPR/ mCPR: 3 hrs 42 minutes  
Duration of  eCPR ECMO: 5 hours  
Time to discharge home: Extubated on day 21 
Functional status: CP1- back to climbing 



Oldest 
Norway 2014  

Core temp: 22.9*C 
Duration of CPR/ mCPR: 41 minutes  
Duration of  eCPR CPB: 5 hours (?) 
Time to discharge home: Extubated on day 1 
Functional status: CP1- died 3 years later age 98 



Up to 100% neurological intact survival in single centre studies 

2010-2020  HCA:

36%   survival  ( neurological intact) 

31%  survival  after CPB 
44%  survival after 
ECMO(neurologically intact) 



 Inclusion  criteria for  IHR: 

• Accidental hypothermia with body core temperature equal to or less than 32*C 

• Any age, gender or co-morbidities 

• Independent of hypothermia aetiology or patient outcome 

• The registry is mainly prospective but retrospective entries are welcome  





NZ Resuscitation Council 
conference  

2018  poster exhibition 



NZ accidental hypothermia statistics 
(nonavalanche ie non asphyxial ) 

• on average one a month 
• half indoors, half outdoors 
• biggest comorbidity is trauma (17%)  
• alcohol and substance misuse very low 
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Hypothermia and Verification of Death Comparison

• Cold induced stiffness


• Breathing can be very slow


• Pulse might not be manually palpated


• Heart sounds may not be audible


• Fixed and dilated pupils


• Asystole

• rigor mortis


• visible injuries incompatible with life, or


• signs of decomposition


OR


• No signs of breathing (for one minute)


• No palpable central pulse (for 5–10 seconds)


• No audible heart sounds


• Pupils dilated and un-reactive


• Asystole (where a cardiac monitor or defibrillator is available)

Hypothermia symptoms NZ Guidelines
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Requirement for any specific body temperature to  
 be reached prior to being verified dead?

No

Guidelines emphasise extreme caution in telling vita minima vs 
death in hypothermic patients

> 35oC

> 33oC

No, but mentioned in national 

guidelines on hypothermia 





NZ avalanche statistics 

• Avalanche deaths on average 1/ year, none since 2018 
• 65% are climbers 
• 71% of those die of trauma  
• 1 confirmed hypothermic death the last 15 years  
• Average helicopter response time 90 minutes





NZSAR New Zealand Avalanche Search and Rescue 2022: Appendix J
NZSAR New Zealand Avalanche Search and Rescue 2022: Appendix J

The use of AvaLife algorithm mandated by NZSAR in 2022 



NZSAR New Zealand Avalanche Search and Rescue 2022: Appendix K NZSAR New Zealand Avalanche Search and Rescue 2022: Appendix K



CPG’s 
Equipment 



Waitaha / Canterbury Hospital Health Pathways  



• ECMO rewarming capability: H-CA only or unstable hypothermia too? 

• Destination policy 

• Referral criteria  

• Education of pre-hospital responders 

What can you as ECMO practitioners do to make a real difference? 



My website with all the references 

“One can hardly expect clinicians
fighting for clean drinking water 
to also think about drones
or extracorporeal life support.”
Sebastian Schnaubelt, January 2023, Resuscitation 

“Be mindful of potential paternalistic views from 
high-resource systems when offering support 
and follow an anti-colonial social theory” 
CPR  in low-resource settings, Sept 2023, Lancet 



