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INTRO: Targeted temperature management is currently recommended to improve neurologic outcomes in adult patients with coma after out-of -hospital
cardiac arrest (OHCA). Current guidelines (ACLS, ILCOR) recommend therapeutic cooling to 32-36°C for at least 24 hours. The clinical benefit was initially
shown in two small trials of patients presenting with VF or pulseless VT (shockable rhythms). More recently, studies including patients presenting in asystole
or PEA have shown mixed results. Given the increased risk of adverse events with TTM, the question remained as to whether the demonstrated benefit was
due to therapeutic cooling versus the avoidance of hyperthermia. The TTM2 trial was designed to answer this question, and to attempt to further clarify the
patient groups that may benefit from this intervention.

BACKGROUND: A brief overview of relevant literature

Trial Year Study Design PICO Results
Bernard et 2002 RCT*, single center, P: 84 patients, OHCA, v-fib + ROSC 1° Better neurological outcomes in hypothermia group
al. blinded to outcome I: Hypothermia at 33°C for 12 hours (49%) compared to 26% of normothermia group (p=0.046)
assessors C: Normothermia
O: 1° neurological ability to return 2° Mortality 51% vs 68 %, not statistically significant

*Randomized based home or rehab, 2° Mortality
on days of the week

2002 RCT, single center, P: 275 patients, witnessed OHCA, 1° Better neurological outcomes in hypothermia group
HACA blinded to outcome shockable rhythm + ROSC CPC 1-2 55% compared to 39% of normothermia group
assessors I: Hypothermia 32 -34°C for 24 hours (p=0.009, RR 1.40, 95% CI 1.08-1.81)
C: Normothermia
O: 1° neurological outcome based on 2 ° Improved Mortality at 6 months 41% vs 55% (p=0.02,

Pittsburgh CPC score 1 or 2, 2° Mortality | RR =0.74, Cl 0.58-0.95)

At the time, these small studies were the only human-based trials evaluating temperature targets in post-arrest patients. They demonstrated a survival
and neurologic benefit with therapeutic hypothermia for patients with OHCA presenting in a shockable rhythm, and targeted temperature management
(TTM) was adopted as the standard of care. However, the story continues...




blinded to outcome
assessors

shockable rhythm + ROSC

I: Hypothermia 33 °C for 24 hrs

C: Normothermia 37 °C for 48 hrs

O: 1° Survival with good neurological
outcome at 90d (CPC 1 or 2), 2° Mortality

TT™M1 2013 RCT, Multi-center, | P:950 patients, OHCA, any rhythm + 1° No difference in all-cause mortality (50% hypothermic
blinded to outcome | ROSC vs 48% normothermic p=0.51, HR 1.06; 95% CI 0.89 to
assessors | : Hypothermia 33°C for 28 hours 1.28; P=0.51)

C: Normothermia 36°C for 28 hours
O: 1° Mortality, 2 ° Neurological 2 ° No difference in neurological outcomes
outcomes based on Cerebral Performance - CPC3-5: 54% hypothermia vs 52% normothermia
Category (CPC), Modified Rankin (p=0.78, RR 1.02; 95% Cl, 0.88 to 1.16; P=0.78)
- Modified Rankin 4 -6: 52% in both groups (risk
ratio, 1.01; 95% Cl, 0.89 to 1.14; P=0.87).
Criticisms
e Did notinclude a “no cooling” arm
HYPERION 2019 RCT, Multi-center, P: 581 pts IHCA AND OHCA, non- 1° Better neurological outcomes in hypothermia (10.2%)

vs normothermia (5.7%) (ARR 4.5%, 95% Cl 0.1-8.9%,
p=0.047)

2° No difference in mortality
(81.3% vs 83%; difference -1.9, 95% Cl, —8.0 to 4.3)

Criticisms
e Outcomes based on phone follow-up with
families/patients that were not blinded
e Fragility Index=1

TTM1 is higher quality evidence showing no mortality or neurological benefit for targeted temperature management, but old habits die hard.

Enter TTM2.

REFERENCES

Bernard SA, Gray TW, Buist MD, et al. Treatment of comatose survivors of out-of-hospital cardiac arrest with induced hypothermia. The New England journal of medicine. 2002; 346(8):557-63.

HACA — Hypothermia After Cardiac Arrest study group. Mild therapeutic hypothermia to improve the neurologic outcome after cardiac arrest. The New England journal of medicine. 2002; 346(8):549-56.
Nielsen N, Wetterslev J, Cronberg T, et al. Targeted temperature management at 33°C versus 36°C after cardiac arrest. The New England journal of medicine. 2013; 369(23):2197-206.

HYPERION Trial: Lascarrou JB, Merdji H, Le Gouge A, et al. Targeted Temperature Management for Cardiac Arrest with Nonshockable Rhythm. The New England journal of medicine. 2019; 381(24):2327-2337.




Hypothermia versus Normothermia after Out-of-Hospital Cardiac Arrest.
Dankiewicz et al: TTM2 Trial Investigators. NEJM 2021.

BOTTOM LINE: Comatose adults after OHCA who were treated with hypothermia (33°) did not have a lower incidence of
death at 6 months than those treated with normothermia.

Population: 1850 comatose adult patients (>18y) admitted to hospital after OHCA, irrespective of initial rhythm (presumed cardiac or unknown cause of
arrest)

Exclusion criteria: Interval of ROSC to screening > 180 minutes, unwitnessed arrest with asystole as initial rhythm
Intervention: Hypothermia with a target of 33°C maintained for 28 hours, and then controlled re-warming by 1°C every three hours
Comparison: Normothermia with a goal temperature of 37.5°C or less and treatment of any temperature > 37.8 (fever control)

Outcomes:
Primary Outcome: All-cause mortality at 6 months (ITT analysis)
Secondary Outcome: Poor functional outcome at 6 months (Score of 4-6 on modified Rankin scale)
Adverse Events: Arrythmia resulting in hemodynamic compromise, pneumonia, sepsis, bleeding, skin complications

Hypothermia vs. Normothermia after Out-of-Hospital Cardiac Arrest

OPEN-LABEL TRIAL WITH BLINDED OUTCOME ASSESSMENT
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Hypothermia did not lead to a lower 6-mo incidence of death than normothermia.
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