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Epidemiology of Cardiac Arrest

- An estimated 356,000 people experience out-of-hospital
cardiac arrest(OHCA) annually in the US

- An estimated 292,000 patients experience in-hospital
cardiac arrest(IHCA) annually

+ 1) Tsao, C. W. Circulation. 2022.

* 2) Holmberg, M. J. Circulation. 2019. \ w



Out-of-hospital Cardiac Arrest
(OHCA)

- Shockable rhythm - 37% of cases

- Survival to hospital discharge
- VF/pVT - 32%
- PEA-9.2%
- Asystole — 1.8%

- 3) Oving, |. Resuscitation. 2020. w
* 4)Zive, D. M. Resuscitation.2018. \



In-hospital Cardiac Arrest (IHCA)

- Shockable rhythm — 24% of cases

- Survival to hospital discharge
- VF/pVT = 37%
- PEA-12%
- Asystole — 11%

* 5) Meaney, P. A. Crit Care Med. 2010 \ w



Mortality after ROSC

- Neurological injury is the most common cause of
death after achieving ROSC from cardiac arrest

- 80.5% of survivors discharged with mRS of 1 or 2

* 6) Elmer J, Torres C. Resuscitation. 2016.
» 7)Laver S, Intensive Care Med. 2004.
* 4)Zive, D. M. Resuscitation.2018.




Modified Rankin Scale

AT Qe a
mRS 0 BmRS | »mRS2 HmRS 3 HmRS 4 HmRs 5 ymRs6 2

Nonsignificant Slight Moderate Moderately Severe Dead
symptoms disability  disability  disability severe disability
disability

- 13) Saver, J. L. Stroke. 2021. \ t



Terminology

- Therapeutic hypothermia - temperature goal of 33°C
(32°C - 34°C)

- Targeted temperature management - temp goal of
32°C - 36°C

- Targeted normothermia - avoid fever with goal temp
<37.5-37.8
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Mild Therapeutic Hypothermia to Improve the
Neurologic Outcome after Cardiac Arrest

TABLE 2. NEUROLOGIC OUTCOME AND MoRTALTTY AT Six MoxNTHIS,

Outcome NormorHermia HvyrorHermia Risk Ratio (95% CI* P Varuet
noJtotal no. (%)

Favorable neurologic outcomef 54 /137 (39) 757136 (55) 1.40 (1.08-1.81) 0.009
Deeath 76,138 (55) 56,137 (41) 0.74 (0.58-0.95) 0.02

14) The Hypothermia after Cardiac Arrest Study Group. w
N Engl J Med. 2002. \




Mild Therapeutic Hypothermia to Improve the
Neurologic Outcome after Cardiac Arrest
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» 14) The Hypothermia after Cardiac Arrest Study Group. w
N Engl J Med. 2002




Treatment of Comatose Survivors of Out-of-
Hospital Cardiac Arrest with Induced
Hypothermia

TABLE 5. QOuTcoME OF PATIENTS AT DISCIARGE
FROM THE H OSPITAL.

Hyeroruermia MNormoOTHERMIA
Ourcome® IN=43) IN=34)

number of patients

Normal or minimal disabilitv {able to care for 15 7
self, discharged directly to home)

Muoderate disability (discharged to a rehabal- ] 2
itation facility)

Severe disability, awake but completely 0 1

dependent (discharged to along-term
nursing facility)

Severe disability, unconscious (discharged 0 1
to a long-term nursing facility)
Death 22 23

15) Bernard SA. N Engl J Med. 2002. \



Updates to the Standard of Care

- International Liaison Committee on Resuscitation
(ILCOR)

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

Such cooling may also be beneficial for other rhythms or in
hospital cardiac arrest

« 16) Nolan, J. P. Circulation. 2003. \ w



Targeted Temperature Management at 33°C
versus 36°C after Cardiac Arrest

Table 2. Outcomes.

Hazard Ratio
or Risk Ratio
Outcome 33°C Group 36°C Group (95% Cl)* P Value

no. ftotal no. (%)
Primary outcome: deaths at end of trial 235/473 (50) 225/466 (48) 1.06 (0.89-1.28) 0.51

Secondary outcomes

Neurologic function at follow-upy

CPC of 3-5 251/469 (54) 242/464 (52) 1.02 (0.88-1.16) 0.78
Modified Rankin scale score of 4-6  245/469 (52) 239/464 (52) 1.01 (0.89-1.14) 0.87
Deaths at 180 days 226/473 (48) 220/466 (47) 1.01 (0.87-1.15) 0.92

17) Nielsen, N. N Engl J Med. 20713. \ |



Targeted Temperature Management at
33°C versus 36°C after Cardiac Arrest
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* 17) Nielsen, N. N Engl J Med. 2013
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Effects of TTM 1

- Use of therapeutic hypothermia in OHCA dropped 18%
after TTM-1 was published, but most notably in non-
shockable rhythm

+ 18) Bradley SM. JAMA. 2018. \ w



AHA 2015 Guidelines

-  Recommended TTM for adults with out-of-hospital
cardiac arrest with an initial shockable rhythm

- Similar suggestions are made for out-of-hospital cardiac arrest
with a non-shockable rhythm and in-hospital cardiac arrest

- Recommend against pre-hospital cooling with rapid infusion of
large volumes of cold intravenous fluid

* 19) Donnino MW. Resuscitation. 2015 \



Targeted Temperature Management for
Cardiac Arrest with Non-shockable Rhythm
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» 20) Lascarrou JB. NEJM. 2019. \ w




AHA 2020 Guidelines

- If ROSC achieved and patient not following commands,
Initiate TTM as soon as possible

- 32°C — 36°C for at least 24 hours for cardiac arrest
associated with all rhythms in both in-hospital and out-of-
hospital cardiac arrest

« 21) Panchal, Ashish R. Circulation. 2020 \



Hypothermia versus Normothermia
after Out-of-Hospital Cardiac Arrest

The NEW ENGLAND JOURNAL of MEDICINE

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

OPEN-LABEL TRIAL WITH BLINDED OUTCOME ASSESSMENT

A _, ' B Hypothermia Normothermia

(target body temperature, 33°C) (target body temperature, £37.5°C)
/

o . ‘ N=925
48%

RR, 1.04; 95% CI, 0.94 to 1.14; P=0.37

Modified Rankin scale score 55% 55%
24 at6 mo RR, 1.00; 95% CI, 0.92 to 1.09
Arrhythmia with 0,
24% 17%

Hypothermia did not lead to a lower 6-mo incidence of death than normothermia.

J. Dankiewicz et al. 10.1056/NEJMoa2100591 Copyright © 2021 Massachusetts Medical Society

+ 22) Dankiewicz J. NEJM. 2021



Hypothermia versus Normothermia
after Out-of-Hospital Cardiac Arrest
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Adverse Effects of Therapeutic
Hypothermla

Based on systematic review no significantly increased
risk of:

- Bradycardia

- Ventricular dysrhythmia

- Pneumonia

- Thrombocytopenia

- Coagulopathy

- Hypokalemia

- Hypomagnesemia

- Reduced hepatic drug metabolism

+ 23) Karcioglu, O. Am. J. Emerg. Med. 2018. \ t



ILCOR Guidelines 2021

- TTMin adult cardiac arrest: systematic review and meta-
analysis
- 6 trials of acceptable quality and included
- 32°C - 34°C vs normothermia(often included active cooling)
- No difference in survival or favorable neurological outcome

- Pre-hospital cooling vs no pre-hospital cooling

- 10 trials, no difference in survival or favorable neurological
outcome at discharge

» 24) Granfeldt A. Resuscitation. 2021 \ w



ILCOR CoSTR 2021

- CoSTR Publication Oct 2021

Recommend against pre-hospital cooling

- ﬁecommend preventing fever by targeting temp </=37.5°C x 72
ours

- Recommend continuous temperature monitoring technique

- Uncertain if sub-populations would benefit from targeting temp of
32°C — 34°C

+  25) Wyckoff T. International Consensus on Cardiopulmonary
Resuscitation and Emergency Care Science with Treatment
Recommendations. 2022.

» 26) Nolan, J. P. Resuscitation. 2022. \ w




ILCOR CoSTR Terminology

Temperature control with hypothermia:

Active temperature control with the target temperature below the
normal range

Temperature control with normothermia: Active temperature
control with the target temperature in the normal range

Temperature control with fever prevention: Monitoring temperature
and actively preventing and treating temperature above the
normal range

No temperature control: No protocolized active temperature
control strategy

« 26) Nolan, J. P. Resuscitation. 2022 \ w



ILCOR CoSTR Knowledge Gaps 2021

- CoSTR Publication

Effect of temperature control after extracorporeal resuscitation
- Effect of temperature control after in-hospital cardiac arrest (IHCA)

- Is there a treatment window at which temperature control is
effective

- If so is there a mechanism for achieving hypothermic
temperatures in this window

- Is duration of temperature control important

« 26) Nolan, J. P. Resuscitation. 2022. \ w



The Influence of Cooling Duration on Efficacy
in Cardiac Arrest Patients

- Multicenter, randomized trial to assess duration effect of
induced hypothermia post out-of-hospital cardiac arrest
- Targeted for 1800 patients
-  OHCA with shockable or non-shockable rhythm
- Anywhere from 6 to 72 hours of cooling at 33°C
- Primary endpoint is mRankin score at 90 days

- Results pending
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