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History of Therapeutic Hypothermia 
After Cardiac Arrest 

• 1958 – Four cases of cardiac arrest with 
improved outcome following exposure to 
therapeutic hypothermia

– Williams GR, Ann Surg 148:462. 

• 1959 - A review of 27 cases of cardiac arrest 
supporting the hypothermia as a therapeutic 
intervention in the post-cardiac arrest period 

– Benson DW, Anes Anal 38 (6): 423-8.

11/18/2017 4



11/18/2017 5



11/18/2017 6



11/18/2017 7

One RCT and 1 quasi-randomized trial enrolling a total of 352 patients provided 

overall low-quality evidence for decreased poor neurological outcome in patients 

with OHCA with ventricular fibrillation or pulseless ventricular tachycardia as an 

initial rhythm who were cooled to 32◦C to 34◦C compared with no cooling. 
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One additional small RCT of 61 patients evaluated hypothermia in the setting of 

high-volume hemofiltration and found no increase in survival at 6 months. 
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Three cohort studies including a total of 1034 patients provided overall very low-quality evidence 
for no difference in poor neurological outcome in patients with OHCA 

One additional retrospective study using a large registry, analyzing 1830 patients, provided very 
low-quality evidence for an increase in poor neurological out- come in patients with non-
shockable OHCA 



Hypothermia After Cardiac Arrest 
Registry (HACA-R)

• A multicenter observational study 
– 587 patients

– significantly higher rate of survival to hospital 
discharge 

– neurologic outcome not significantly better in 
hypothermia group 

– 2 major limitations –
• lack of multivariate analysis to account for peri-arrest 

factors

• selection bias 
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Evidence in adults

• French database of adult OHCA 

– mild therapeutic hypothermia 

– VF/VT patients 

• significantly better neurological outcome at 
discharge 

– non-VF/VT patients 

• trend towards a worse outcome
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Evidence in adults

• OHCA RCT -

– 1359 patients 

– cooled to 34°C using cold saline infusion

– NO improvement in survival or neurological 
status 

– increased rate of re-arrest and pulmonary 
edema in hypothermia arm
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Is Cooling good?
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Evidence in children

• Reports of no difference in outcome in 
hypothermia compared to normothermia

• Retrospective, single-center study 

– Doherty DR Circulation 2009

– Fink EL Crit Care Med 2010
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THAPCA Trials
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Objective

 To describe the findings of a randomized clinical 

trial for pediatric OH cardiac arrest and determine 

outcomes based on receiving therapeutic 

hypothermia (TH) versus therapeutic normothermia

(TN).



THAPCA Trials
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Methods
 38 children's hospital PICUs in the United States and 

Canada.

 OH cardiac arrest > 2 days to <18 years of age 

admitted within 6 hours after the return of circulation 

were randomly assigned to:

• Therapeutic hypothermia (target temp 

33.0°C)

• Therapeutic normothermia (target temp 

36.8°C)



THAPCA Trials
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Methods

 Primary outcome was survival with a good 

neurobehavioral outcome at 12 months of follow-up. 

 Secondary outcomes were survival 12 months after 

cardiac arrest and change in neurobehavioral 

function.
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THAPCA Trials
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Temperature of Patients



THAPCA Trials
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Outcomes



THAPCA Trials
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Outcomes



THAPCA Trials
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Results

 1355 children screened, 475 were eligible, and 295 

were randomized (155 TH & 140 TN).

 The median age was 2 years; two thirds were male. 

Bystanders witnessed the cardiac arrest in 39% 

and performed cardiopulmonary resuscitation in 

66% of them. The initial rhythm was ventricular 

fibrillation or ventricular tachycardia in 8%.



THAPCA Trials
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 The median time from the return of circulation to the 

initiation of treatment was 5.9 hours (interquartile 

range, 5.2 to 6.7) in the hypothermia group and 5.8 

hours (interquartile range, 5.0 to 6.4) in the 

normothermia group.

 Primary (20% vs 12%) and secondary 12 month survival 
(38% vs 29%) outcomes were not significantly different 

between the two groups. 

 There was no difference in the safety outcomes 

between the two groups.



THAPCA Trials
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Conclusions

 In children who survive OH cardiac arrest, 

therapeutic hypothermia, as compared with 

therapeutic normothermia, did not confer a 

significant benefit with respect to survival with good 

functional outcome at 1 year. 

 Survival at 12 months did not differ significantly 
between the treatment groups.



Cooling is as good as no cooling
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Cooling is Bad
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Evidence in children

• Cooling trial in children who suffered severe 
TBI

• Higher mortality in Hypothermia group 
compared to normothermia group

• Trial stopped early based on futility analysis

• Smaller-than-planned sample size, so difficult 
to draw conclusions
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Is Cooling Bad?
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Rewarming

• Therapeutic Hypothermia (TH) improves 
survival from neonatal HI injury, but does not 
improve the long-term neurocognitive 
outcome among survivors. 

• Resurgence of inflammation during rewarming 
from TH potentially contributes to loss of 
neuroprotective effects of TH. 
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Rewarming

11/18/2017 30



Rewarming
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Results
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Cooling is not Bad
Rewarming could be Bad
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Summary

• Cooling is good in select HIE patients

• Cooling is as good as normothermia in 
comatose children after OHCA

• Cooling may not be good in children with 
TBI

• Inappropriately done cooling and 
rewarming may be bad

• Fever is certainly bad
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Is cooling really a cool therapy?
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Is cooling really worth it?
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What is practice in your own 
institution?
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Ted Wu, MD

11th          November 17

Utpal Bhalala, MD



Thank You
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