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Therapeutic hypothermia after cardiac arrest

An Advisory Statement by the ALS Task Force of the International Liaison Committee on
Resuscitation (ILCOR)

. Unconscious adult patients with spontaneous circulation after
out of hospital cardiac arrest should be cooled to 32-34°C for 12-
24 hours when the initial rhythm was VF

. For any other rhythm, or cardiac arrest in hospital, such cooling
may also be beneficial

Nolan J. Circulation 2003; 108: 118-21



33°C Group 36°C Group Hazard ratio
(n=473) (n=466) (95% ClI)

Shockable rhythm n (%) 375 (79) 377 (81)

Death at end of frial (%) 235 (50) 225 (48) 1.06 (0.89 -1.28)
CPC 1-2 at follow up n (%) 218 (47) 222 (47)

N Engl J Med 2013;369:2197-206







Meta-analysis of all-cause mortality (including subgroups)

Hypothermia Normothermia Risk Ratio
Outcome - Died Survived Died Survived with 95% Cl
TTM1 226 247 220 246 1.01 0.88to1.16
TTM2 465 460 446 479 1.04 0.95tol.14
1.03 0.96to1l.11
P=0.41
Sex
Male 528 603 498 599 —— 1.03 0.94to1.13
Female 163 104 168 126 — 1.07 0.93to1.23
Age
<65 years 230 414 234 454 — 1.05 0.91tol.22
=65 years 461 293 431 272 —— 1.00 0.92to 1.08
Time to ROSC from arrest
<25 min 221 414 209 419 — 1.05 0.90to 1.22
>25 min 470 293 456 306 —— 1.03 0.95to1.12
Initial rhythm
Nonshockable 288 69 252 67 l 1.02 0.95to 1.10
Shockable 403 638 413 658 1.00 0.90to1.12
Shock on admission
Not present 473 594 447 602 —— 1.04 0.94to 1.15
Present 218 112 218 123 —i— 1.03 0.92to1l.15
Time to ALS
=10 min 405 325 373 322 — 1.03 0.94tol.14
<10 min 285 375 287 400 —i— 1.03 091tol.17
Bystander CPR
No bystander CPR 171 128 209 119 —— 0.88 0.77 to 1.02
Bystander CPR 520 579 455 606 —— 110 1.01to1.21
Witnessed arrest
Witnessed arrest 609 656 595 670 . = 1.02 0.94to1.11
Unwitnessed arrest 82 51 70 55 —f+—=—— 110 0.90to 1.35
T
0.60 1.00 1.40
Favors Favors

hypothermia

normothermia

Individual patient meta-
analysis of TTM1 and TTM 2

Holgersson J. NEJM Evidence 2022



Adverse events TTM-2

Dankiewicz J. N Engl J Med

2021,384:2283-94

Hypothermia Normothermia Relative Risk
Outcome or Event (N=930) (N=931) (95% CI)* P Value
Serious adverse events — no./total no. (%)
Arrhythmia resulting in hemodynamic com- 222/927 (24) 152/921 (16) 1.45 (1.21-1.75) <0.001
promise
Bleeding 447927 (5) 46/922 (5) 0.95 (0.63-1.42) 0.81
Skin complication related to device used for 10/927 (1) 5/922 (<1) 1.99 (0.71-6.37) 0.21
targeted temperature management
Pneumonia 330/927 (36) 322/921 (35) 1.02 (0.90-1.15) 0.75
Sepsis 99/926 (11) 83/922 (9) 1.19 (0.90-1.57) 0.23



Time to target temperature 32—-34°C

Trials assessing TTM at 32-34°C

Table courtesy of Lars Andersen

Time to randomization

Time to target from

Trial Target from ROSC randomization Time from ROSC to target
HACA, 20021 32-34°C 105 min.* NR 8 h
Bernard, 20022 33°C NR NR 2 h
Nielsen, 20133 33°C NR =~ 3 hours to 34°C*** NR
Moler, 20154**** 32-34°C 5.9 hours* 1.6 hours ~7.5h
Lascarrou, 20195 33°C = 216 min. 317 min ~89h
Lopez-de-Sa, 2018° 33°C 157 min. = 1.5 hours™** =4.1h
Dankiewicz, 2021’ 33°C =111 min. 3 hours to 34°C = 4.9
COACTH#*** 34°C =~ 184 min. = 1-2 hours*** = 4-5h

Other post-arrest trials

Time to randomization

Time to target from

Trial Target from ROSC randomization Time from ROSC to target
Deye, 20158 32-34°C ~ 3.8 hours* NR Internal: 5.5 h
External: 8.5 h
Kirkegaard, 2017° 32-34°C NA NA =5h
Lemkes, 201910 NR NA NA =5h
Francois, 201911 32-34°C NA NA =5-6 h




Defining post-cardiac arrest temperature
control strategies

ILCOR ALS Task Force chose to avoid the term “TTM’ because of close linkage to the TTM
studies — proposed:

= Hypothermic Temperature Control = active temperature control with target
temperature below normal range.

= Normothermic Temperature Control = active temperature control with target
temperature in normal range.

= Fever Prevention Temperature Control = monitoring temperature and actively
preventing and treating temperature above the normal range

= No Temperature Control = no protocolised active temperature control strategy

www.costr.ilcor.org



Granfeldt A, ILCOR ALS TF
Resuscitation 2021;167:160-172

Sensitivity analysis including TTM at 36°C as normothermia




Arrich J. Cochrane 2023;5:CD004128



ERC-ESICM GUIDELINES

TEMPERATURE CONTROL
AFTER CARDIAC ARREST IN ADULTS

We recommend
continuous monitoring of
core temperature in
patients who remain
comatose after ROSC
from cardiac arrest.

& GOOD PRACTICE STATEMENT

Temperature control can
be achieved by exposing
the patient, using
anti-pyretic drugs, or if
this is insufficient, by
using a cooling device
with a target temperature
of 37.5 °C.

& GOOD PRACTICE STATEMENT
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We recommend actively
preventing fever (defined as a
temperature > 37.7 °C) in
post-cardiac arrest patients
who remain comatose.

@ WEAK RECOMMENDATION
% W 7v vy LOW CERTAINTY EVIDENCE

There is currently insufficient

evidence to recommend for or
against temperature control at
32-36 °C in sub-populations
of cardiac arrest patients or
using early cooling, and future
research may help elucidate
this. We recommend not
actively rewarming comatose
patients with mild
hypothermia after ROSC to
achieve normothermia.

& GOOD PRACTICE STATEMENT

We recommend actively
preventing fever for at
least 72 hours in
post-cardiac arrest
patients who remain
comatose.

& GOOD PRACTICE STATEMENT

We recommend not using
prehospital cooling with
rapid infusion of large
volumes of cold IV fluid
immediately after ROSC.

@ STRONG RECOMMENDATION
% % % v¢ MODERATE CERTAINTY EVIDENCE

Nolan JP. Resuscitation 2022;172:229
Sandroni C. ICM 2022;48:261



Temperature control in hypoxic-ischaemic brain
injury stratified by severity

* Mild injury: likely to make good
recovery regardless of temp control

* Severe injury: likely to have bad
outcome regardless of temp control

* Temperature control at 33°C associated
with better outcome in those with
moderate injury

Nishikimi M. Crit Care Med 2021;49:e741-e750
Callaway CW. JAMA Open 2020;7:€208215



Hassager C. NEJM 2023,;388:888-97

789 OHCA patients
36°C for 24 h then 37°C for 12 h vs. 36°C for 24 h
then 37°C for 48 h

Fever %



Sedation, Temperature and Pressure After Cardiac
Arrest and Resuscitation (STEPCARE)

= 3500 OHCA patients; 2x2x2 factorial design
= Continuous deep sedation 36 h or minimal sedation (SEDCARE)

= Fever (37.7°C) management with or without a feedback-controlled device
(target 37.5°C) (TEMPCARE)

= Mean arterial pressure target >85mmHg or >65mmHg (MAPCARE)
= Primary outcome: 6-month survival

NCT05564754



Temperature control after cardiac arrest

= While comatose, prevent fever for 72 h
= Optimal method for achieving this is unknown

s Temperature control with feedback device to be evaluated in
STEPCARE trial
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