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OHCA: out-of-hospital cardiac arrest

ROSC: return of spontaneous circulation
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• Purpose Statement 

Targeted Temperature Management (TTM) has become the 
standard of care in cardiac arrest of eligible adult survivors and 
the implementation of the TTM protocol at WanFang Hospital 
(WFH) is to improve long-term neurological outcomes. The goal 
core temperature is 33-36°C during the TTM phase at WFH.
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Goal to reach the core body 
temperature as soon as possible

Maintain target core temperature 
at 33-36°C for at least 24 hrs 
with temperature check Q1H

over 12 hrs to 36.5-37°C

Rewarming at rate ≤ 0.5°C/hr

Ref. Post-Cardiac Arrest Adult Targeted Temperature Management WanFang Hospital Protocol 09162019 v2
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• Common Adverse Effects of TTM 
• Shivering

• Coagulopathy and bleeding

• Arrhythmias

• Fluid and electrolyte imbalances

• Hyperglycemia

• Increased risk of infection
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• Objective
To assess the beneficial and harmful effects of hypothermia 
as compared with normothermia and early treatment of fever 
in patients after cardiac arrest.

• Hypothesis
At 6 months, the incidence of death would be lower in the 
hypothermia group than in the normothermia group. 

• Research Gap
• Although guidelines strongly recommend TTM, they also 

state that the overall evidence is of low certainty

• Available trials had high risks of bias and random errors 
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Study Design International, multicenter, parallel group, investigator-initiated, 
randomized, superiority trial

Population

Intervention

Control Maintain temperature ≤37.5℃

Cooling management if ≥37.8℃
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Outcomes

Primary Death from any cause at 6 months

Secondary

1. Poor functional outcome at 6 months: 4-6 on the modified Rankin 
Scale(mRS),  dichotomized modified Rankin scale was alternative

2. Number of days the patient was alive and out of the hospital until 
day 180

3. Survival determined in a time-to-death analysis
4. Health-related quality of life: visual-analogue EQ-5D-5L 

questionnaire

Safety 
Outcomes

pneumonia, sepsis, bleeding, arrhythmia resulting in hemodynamic compromise, 
and skin complications related to the device used for targeted temperature 
management

Statistical 
Analysis

1. Estimated 1862 patients would provide 90% power to detect a absolute risk 
reduction of 7.5% in the risk of death at a two-sided alpha level of 0.05 


2. Principal analyses were performed in the intention-to-treat population
3. Dichotomous outcomes: mixed-effects generalized linear model, reported as 

population-level (marginal) relative risks derived by G-computation
4. Survival data: Cox regression
5. Statistical significance:  

   Primary outcome:  P value <0.05 
   Secondary outcome: 95% confidence intervals

6.All analyses were performed with the use of R: A Language and Environment 
for Statistical Computing


EQ-5D-5L: European Quality of Life–5-Dimension–5-Level questionnaire
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Study Flowchart
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Baseline Characteristic
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Baseline Characteristic
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Hypothermia Group:

1.Medium time to 34℃ is 3 hours

2. 53 of 930 patients (6%) were 
rewarmed before 40 hours after 
randomization

Received cooling with a device

Hypothermia Normothermia

882/930 (95%) 428/931 (46%)
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Primary Outcome Subgroup Analysis
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Secondary Outcome Subgroup Analysis
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Time-to-event analysis:

hazard ratio in the hypothermia group, 1.08; 95% CI, 0.95 to 1.23)

Secondary Outcome
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Distribution of days alive outside hospital after the first 
hospitalization within 180 days

Secondary Outcome
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Secondary Outcome
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• Contrast Results with practice-changing trials1,2 

• Changes in standards of intensive care


• Five times larger sample size→lower risk of bias and 
random error 


• Consistent Results with recent trial3,4 
• Hypothermia was not shown to reduce mortality

Ref.  
1. Treatment of comatose survivors of out- of-hospital cardiac arrest with induced hypothermia. Bernard SA, Gray TW, Buist MD, et al. 
NEnglJMed2002;346:557- 63.   
2. Hypothermia after Cardiac Arrest Study Group. Mild therapeutic hypothermia to improve the neurologic outcome after cardiac arrest.(HACA 
trial) N Engl J Med 2002; 346:549-56.  
3. Targeted temperature management at 33°C versus 36°C after cardiac arrest.(TTM trial) Nielsen N, Wetterslev J, Cronberg T, et al. N Engl J 
Med 2013;369:2197-206.  
4.Targeted Temperature Management for Cardiac Arrest with Nonshockable Rhythm(HYPERION trial) Lascarrou J-B, Merdji H, Le Gouge A, et 
al. N Engl J Med 2019;381:2327-37. 

Discussion
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• Conservative protocol for assessment of neurologic 
prognosis and guidance for withdrawal of life support 


• Staff members in the ICU were aware of the assigned 
target temperature during the ICU stay 


• Knowledge gap regarding whether any temperature 
management is better than no temperature 
management(about half the patients in the 
normothermia group were cooled with a device)


• Concomitant care was not part of the protocol and 
was left to the discretion of participating hospitals 


• Results are not fully applicable to other presentations 
of cardiac arrest 

Limitation
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Authors’Conclusion

Patients with coma after out-of-hospital 
cardiac arrest who were treated with 
hypothermia did not have a lower 
incidence of death at 6 months than those 
who were treated with normothermia. 
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Appraisal

Study Design Study Methodology

• International, multicenter

• Clear research focus

• Randomised controlled trial

• Intention-to-treat analysis

• Blind to physicians assessing neurologic 
prognosis, assessors of functional 
outcome, statisticians and authors


• No difference between baseline 
characteristics

Results Application

• 1862 patients for 90% power 
(n=1861)


• Missing data is relatively equal 
between groups


• Relatively objective outcomes

• Results are applicable to our population 
but limited to OHCA patients


• Extracorporeal membrane oxygenation 
required patients were excluded in this 
trial
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Discussion
HACA trial (2002) HYPERION trial (2019)

TTM trial (2013)

TTM2 trial (2021)
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• Benefit versus Harm 

• Meaningful clinical improvement?


• Higher risk of adverse effect


• Raised issue: Normotheramia versus No targeted 
temperature management 
• Is hypothermia ‘therapeutic’?

Hypothermia 
Treatment

HACA trial 
(2002)

Bernard trial 
(2002)

TTM trial 
(2013)

HYPERION trial 
(2019)

TTM2 trial 
(2021)

Mortality Benefit No benefit No benefit No benefit No benefit

Neurologic 
Function Benefit Benefit No benefit Benefit No benefit
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A. Current guidelines recommend targeted 
temperature management(TTM) in either OHCA or 
IHCA patients


B. Higher targeted temperature goal may be 
considered in patients with high risk of adverse 
events and unstable heartbeat.



Thank you !
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