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Outline

• Briefly review the evidence for therapeutic hypothermia

• Discuss the 2013 TTM Trial  + new ILCOR/AHA guidelines

• Explore how practice may be changing

• Share a practical approach for TTM in the current era

• Discuss patient scenarios



The Chain of Survival



The 5th Link in the Chain of Survival







Circulation 2015; 132:2448-2456.

2015 AHA guidelines:

We recommend that comatose adult patients with 
ROSC after cardiac arrest have TTM 

between  32-36o Celsius.

(Class I recommendation) 

Callaway et al. Circulation 2015 



Mortality

Neurologic

Circulation 2015; 132:2448-2456.



HACA + Bernard study limitations

• Large numbers of patients excluded
• Unclear attention to temperature management in 

the control arm
• Non-blinded assessors of outcomes
• No report of longer term neurologic outcomes or 

granular neurologic outcomes



950 Enrolled

473 (33 degrees) 466 (36 degrees)

Mortality 235 (50%) Mortality 225 (48%) p = 0.51

33 degrees vs 36 degrees
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Median Time BLS:               1 min [0-2]         1 min [0-2]                    



950 Enrolled

473 (33 degrees) 466 (36 degrees)

Mortality 235 (50%) Mortality 225 (48%) p = 0.51

33 degrees vs 36 degrees

Nielsen et. al Targeted Temperature Management at 33 versus 36 
degrees after cardiac arrest. New England Journal of Medicine (2013)



Survival Curve Differences

HACA Trial TTM Trial



Temperature Differences

Dell’anna et al. Minerva Anestesiologica 2014;80:736-43



Other Differences

• Patients in shock

• Rhythm inclusion differences

• Greater bystander CPR in TTM trial 

• Targeted temperature control for 3 days (no fevers in all 
patients in  both groups in TTM trial)

• Follow-up protocol for neuro-prognostication

• Blinded assessment of outcomes 



Circulation 2015; 132:2448-2456.

2015 AHA guidelines:

We recommend that comatose adult patients with 
ROSC after cardiac arrest have TTM between  32-36o

Celsius.

(Class I recommendation) 

Callaway et al. Circulation 2015 



Post-rewarming management

Circulation 2015 Oct 20;132(16 Suppl 
1):S84-145.

2015 AHA guideline:

It may be reasonable to actively prevent fever 
in comatose patients after TTM.

(Class IIb, very low quality evidence)

Callaway et al. Circulation 2015



How is clinical practice changing?

• 10 question survey, convenience sample U.S.

• Dec 2014 to May 2015 (before release of 2015 guidelines)

• 219 health care providers from 112 institutions

• Goal temp: 
• 33C (65%)          36 (8%)         either (25%)            unknown (2%) 

• Study conclusion: Across US hospitals, and within 

institutions, target temperature varies widely

Leary et al. Variability in postarrest targeted temperature management practice: 
implications of the 2015 guidelines. Ther hypo and temp management (2015): 5.4. 



How is clinical practice changing?

Deye et al. Changes in cardiac arrest patients’ temperature management after the 
2013 TTM trial: results from an international survey.  Annals Intensive Care (2106) 6:4. 

N=518



How is clinical practice changing?

• Retrospective cohort consecutive VF-OHCA

• Australia January 2013 to August 2015

• 76 cases (24 before [33C] and 52 after TTM change [36C 

x 24h then 37C x 12h then <37.5 until 72h])

Bray et al. Changing target temperature from 33C 
to 36C in the ICU management of OHCA: a before 
and after study. Resuscitation (2017): 113: 39-43.



Bray et al. Changing target temperature from 33C 
to 36C in the ICU management of OHCA: a before 
and after study. Resuscitation (2017): 113: 39-43.



Time at or below target temp: 
87% (33C) vs. 50% (36C) 

[p<0.001]

Bray et al. Changing target temperature from 33C 
to 36C in the ICU management of OHCA: a before 
and after study. Resuscitation (2017): 113: 39-43.



More likely to have one temp >38C 
0% (33C) vs 19% (36C) [p=0.03]

Bray et al. Changing target temperature from 33C 
to 36C in the ICU management of OHCA: a before 
and after study. Resuscitation (2017): 113: 39-43.



• Less NMB use + less sedation in 36C patients

• Earlier extubation in 36C (3.7d v 2.4d, p=0.07)

• More patients in 33C period w/ shivering, bleeding and PNA

• Non-significant trend toward 
• decreased survival (71% v 58%, p=0.31)

• discharged home (82% v 73%, p=0.08)

• discharged with CPC 1-2 (71% v 56%, p=0.22)

•

Bray et al. Changing target temperature from 33C 
to 36C in the ICU management of OHCA: a before 
and after study. Resuscitation (2017): 113: 39-43.



Summary of post-TTM trial studies

• There is variability in temperature choice

• We may be overshooting 

• Real world application of “36C” may not be the 

same as the strict Nielsen protocol

• Ultimate effect on outcomes remains to be seen



Case  

• 45 year old male collapses in his driveway with VF 
arrest  10 minutes of bystander CPR until EMS 
arrives  defibrillation x 2 with ROSC  

• Post-arrest, the patient is comatose with a HR of 
110 and blood pressure of 116/70

• Patient arrives to the emergency department and 
remains comatose/unresponsive to painful stimuli



Case  

• Temp: 34.5o C, BP 106/50,  HR 106, RR 22, oxygen 
saturation of 95% on Fio2 of 1.0

• How would you approach the case in terms of TTM?
• A) Cool to 33C x 24h
• B) Keep at 34.5C x 24h
• C) Warm to 36C x 24h
• D) Allow temp to drift up to 36C then keep there x 24h
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Case  

• The patient begins to have blood from the 
nasogastric tube…you assess that there is a 
moderate GI bleed

• Would this change your TTM strategy?



Conclusions

1. Provide TTM for patients not following commands 
after cardiac arrest

2. Pick a target temperature and stick to it
• Consider a ‘cushion’  (ie, 35C) to avoid overshooting beyond 36C

3. Don’t actively warm patients who are already 
cooled to within target range*

4. Once rewarmed, avoid fever unless neurologic 
recovery has been achieved



END
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