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• Study group was young with ~40% holding a primary cardiac diagnosis
• No difference in neurologic complications were detected among children who 

were hypothermic after ECPR
• Increased survivorship among children who were hypothermic may bias the 

analysis of neurologic complications
• Larger study population may allow detection of difference in survival to hospital 

discharge
• The decreased odds of death on ECMO among children who were hypothermic 

after ECPR is novel and merits further validation
Limitations:
• Neurologic outcomes available for analysis restricted to general, more severe 

complications
• The reasons for implementation of hypothermia are not available and may 

confound association of hypothermia with analyzed outcomes

References
1. Rout A, Singh S, Sarkar S, et al. Meta-Analysis of the Usefulness of Therapeutic Hypothermia After Cardiac Arrest. Am J Cardiol. 2020 Oct 15;133:48-53.
2. Duan J, Ma Q, Zhu C, Shi Y, Duan B. eCPR Combined With Therapeutic Hypothermia Could Improve Survival and Neurologic Outcomes for Patients With Cardiac 

Arrest: A Meta-Analysis. Front Cardiovasc Med. 2021 Aug 13;8:703567.
2. Moler FW, Silverstein FS, Holubkov R, et al. Therapeutic Hypothermia after In-Hospital Cardiac Arrest in Children. N Engl J Med. 2017;376(4):318-329. 
4. Shankaran S, Laptook AR, Ehrenkranz RA, et al; National Institute of Child Health and Human Development Neonatal Research Network. Whole-body 

hypothermia for neonates with hypoxic-ischemic encephalopathy. N Engl J Med. 2005 Oct 13;353(15):1574-84.

• Therapeutic hypothermia after cardiac arrest may improve neurologic outcomes 
after cardiac arrest in adults, though evidence is conflicting1

• Weak evidence suggest therapeutic hypothermia after extracorporeal 
cardiopulmonary resuscitation (ECPR) is associated with improved neurologic 
outcomes2

• Among children, therapeutic hypothermia did not improved survival for neurologic 
outcomes after either in-hospital or out-of-hospital cardiac arrest. However, 
neonates who require delivery room resuscitation and suffer encephalopathy have 
improved outcomes after therapeutic hypothermia treatment3,4

• Minimal data exists examining the effect of hypothermia on outcomes after ECPR 
in children

Inclusion criteria
• Age 18 years or less
• Underwent ECPR with data entered in ELSO registry

Exclusion criteria
• Prior ECMO cannulation
• Lack of variable data

Primary Exposure
At least 24 hours with temperature under 34 degrees Celsius

Primary Outcome: 
Neurologic complications defined by ELSO registry (brain death, seizure, infarction, 
hemorrhage, diffuse ischemia)

Secondary Outcomes:
Mortality on ECMO
Mortality prior to hospital discharge

RESULTSRESULTSBACKGROUND

METHODS

Discussion• Retrospective, observational cohort study utilizing Extracorporeal Life Support 
Organization (ELSO) data registry from January 2011-December 2019

• Multivariable logistic regression used to determine the odds ratio of primary or 
secondary outcomes with the primary exposure after adjustment for receipt of 
ECMO for <24 hours, weight, age <30days, cardiac primary diagnosis, peripheral 
vs central cannulation, CPR time, time on ECMO, receipt of renal replacement 
therapy, and pH prior to ECMO  

Table 1: Baseline Characteristics of the Study 
Population 

Table 2: Multivariable Logistic Regression Adjusted 
Odds RatioNEUROLOGIC 

COMPLICATION
P VALUE DEATH ON 

ECMO
P VALUE DEATH PRIOR 

TO HOSPITAL 
DISCHARGE

P VALUE

HYPOTHERMIA GROUP 1.03 (0.82-1.29) 0.83 0.68 (0.53-0.87) 0.002 0.87 (0.70-1.08) 0.20
On ECMO<24hrs 0.39 (0.30-0.52) <0.001 7.39 (5.70-9.57) <0.001 4.84 (3.69-6.36) <0.001
MALE SEX 0.99 (0.85-1.15) 0.91 0.92 (0.79-1.08) 0.31 0.90 (0.78-1.05) 0.17
PH (>7.2 REFERENT)

7.0-7.2 1.21 (0.96-1.53) 0.11 1.16 (0.92-1.46) 0.22 1.03 (0.83-1.28) 0.77
<7.0 1.46 (1.17-1.83) 0.001 1.54 (1.23-1.92) <0.001 1.39 (1.13-1.71) 0.002

NOT OBTAINED 1.65 (1.33-2.05) <0.001 1.56 (1.25-1.94) <0.001 1.38 (1.13-1.69) 0.002
NEONATE 0.79 (0.65-0.95) 0.02 1.05 (0.87-1.27) 0.47 1.20 (1.01-1.44) 0.04
CARDIAC DISEASE 0.99 (0.85-1.17) 0.99 0.84 (0.71-0.99) 0.04 0.98 (0.84-1.15) 0.84
CPR TIME (HOURS) 1.59 (1.39-1.82) <0.001 1.97 (1.70-2.28) <0.001 1.77 (1.53-2.04) <0.001
CENTRAL ECMO 
CANNULATION

0.79 (0.66-0.93) 0.006 0.86 (0.72-1.02) 0.09 1.03 (0.88-1.21) 0.71

WEIGHT (KG) 0.99 (0.98-0.99) 0.005 1.01 (1.01-1.02) <0.001 1.01 (1.00-1.01) 0.01
RENAL REPLACEMENT 
THERAPY

1.59 (1.35-1.87) <0.001 1.88 (1.59-2.21) <0.001 1.83 (1.56-2.14) <0.001

NEUROLOGIC 
COMPLICATION

P VALUE DEATH ON 
ECMO

P VALUE DEATH PRIOR 
TO HOSPITAL 
DISCHARGE

P VALUE

CARDIAC 
HYPOTHERMIA GROUP

0.91 (0.64-1.31) 0.62 0.51 (0.34-0.76) 0.001 0.85 (0.61-1.19) 0.35

NON-CARDIAC 
HYPOTHERMIA GROUP

1.10 (0.82-1.48) 0.52 0.83 (0.61-1.12) 0.22 0.92 (0.69-1.22) 0.56

Table 3: Multivariable Logistic Regression Adjusted Odds Ratio 
Stratified by Cardiac Primary Diagnosis

Conclusion
Children exposed to hypothermia after ECPR had no difference in odds of neurologic 
complications but were more likely to survive to decannulation.

Hypothermia
No Hypothermia

P<0.001

Characteristic No Hypothermia (3079) Hypothermia <34 for 24 
hours or more (423)

Standardized 
Difference

Age 0.42 (0.06, 3.22)a 0.30 (0.04, 2.23) a 0.09
Weight 5.5 (3.35, 14.0) a 4.8 (3.35, 14) a 0.10
Male Sex 1673 (54.3%) 212 (50.1%) 0.08
Cardiac Diagnosis 1230 (39.9%) 180 (42.6%) -0.05
CPR time (Minutes) 36 (13, 60) a 41 (25, 60) a 0.06
Time on ECMO (days) 3.46 (1.71, 6.08) a 4.75 (3.13-7.25) a -0.16
Central Cannulation 1388 (45.1%) 188 (44.6%) 0.01
Renal Replacement 
Therapy

961 (31.2%) 168 (39.7%) -0.18

Mortality on ECMO 1250 (41.0%) 129 (30.6%) 0.22
Mortality prior to 
Hospital Discharge

1717 (56.2%) 219 (52.0%) 0.08

Neurologic 
Complications

942 (30.6%) 147 (34.8%) -0.09

amedian values reported with interquartile ranges


