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Effets meétabolic

Débit sanguin au niveau des différents organes en fonction de la
température. Clinical hypothermia par E. Blair. 1964 McGraw-Hill
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Neurologic Recovery From Profound Accidental
Hypothermia After 5 Hours of Cardiopulmonary
Resuscitation

Yvonnick Boue, MDY Julien Lavolaine, MDY Pierre Bouzat, ML), PhIY- Sophie Matraxia, ML,

Olivier Chavanon, MD, PhD? Jean-Francois Paven, MD, PhD

Crit Care Med. 2014:42:e167-70.

Femme 55 ans, épuisement dans la tempéte en
montagne.

Risque avalanche ++
Arrivée des secours : signes de vie puis AC en FV
CEE / Adrénaline (10)

Alternance RCP (1 min ) / No flow pour descente (1 min )
jusqu’a 'ambulance

Total no flow 12 - 13 min




Neurologic Recovery From Profound Accidental
Hypothermia After 5 Hours of Cardiopulmonary

Resuscitation . , cr aes
Y Prise en charge préhospitaliere (2)

l| _':_~__,.-.'.-';]|-. ',.'..:] ,,,|, PhD S . |OT

* MCE + MC automatisé

*T° :16,7° ¢

« EtCO2 : 19 mmHg

+ 3 h de route jusqu’au CHU, Intermitent CPR :

- Total low flow 5 h

Prise en charge hospitaliere :

« ECMO (AV)

«T° centrale:16,3° C

* K+ : 5.8 mmol/l

* Pas de trauma

2 mois en réanimation

3 mois en centre de rééducation neurologique

Pas de limite de durée de Low Flow si Hypothermie accidentelle a I’origine d’un AC
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YES

Impaired consciousness?

NO

b
\\ YES

Core temperature < 35° C or cold to touch

|}

Vital signs present?

Transport to nearest hospital if
injured; consider onsite or hospital
treatment if uninjured

+ Heart rate < 45 min”'
+ SBP <90 mmHg®
+ Cardiocirculatory instability

!

+ Core temperature < 32°C in old and multimorbid
or < 30°C in young and healthy

Hypothermia I¢
+ Warm environment and dry clothing NOTO ALL
* Warm sweet drinks
* Active movement Transport to nearest Transport to
appropriate hospital hospital with ECLS¢
L L}

Hypothermia II or III¢

Minimal and cautious movements to avoid rescue collapse
« Prevent further heat loss

+ Active external and minimally invasive rewarming
techniques*®

Airway management as required

* Prepare for multi-organ failure and
need for ECLS respiratory support
* Post-resuscitation care

Cardiac instability

NO

Witnessed
hypothermic

cardiac arrest
—

+ Obvious signs of death®

Consider

+ Valid do not attempt CPR order YES TO ANY

termination of
CPR

+ Conditions unsafe for rescuer

* Avalanche burial > 60 min, airway
packed with snow and asystole

NO TO ALL

YES TO ARY :

Start CPR, do not delay transport

If continuous CPR is not possible, consider intermittent
or delayed CPR in difficult or dangerous rescue

Airway management

Core temperature < 30°C max 3 defibrillations, no
epinephrine

Gather information of mechanism of accident

Start CPR

1
Cardiac arrest from alternative
cause prior to cooling

Transport to nearest
appropriate hospital or
manage as per
supervising healthcare
provider

YES

+ Avalanche burial < 60 min

NO

+ Transport to hospital with ECLS?
* Do not terminate CPR

*solved

\- Rewarm to core temperature > 32°C

Consider prognostication to
determine benefit of ECLS'

+ HOPE survival probability 210

N\
/

Yes

Hypothermia IV¢
* Rewarm with ECLS

If ECLS not available within 6hrs, CPR and
non-ECLS rewarming in peripheral hospital

Consider

NO ROSC

termination of
CPR
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|| REVIEW ARTICLE ||

CURRENT CONCERTS

Accidental Hypothermia

En pratique

Douglas J.A Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B, BS.,
and Peter Pal, M.0.
-

+ Obvious signs of death® M ENGL ) MED 3'5?,‘20 NEJM.ORG MNOVEMEER 15, 2002

+ Valid do not attempt CPR order YES TO ANY Consider
+ Conditions unsafe for rescuer termination of
s d « Avalanche burial > 60 min, airway CPR ”
itnesse: packed with snow and asystole
hypothermic HT IV : Etat de mort apparent
cardiac arrest NO TO ALL
==

« Start CPR, do not delay transport

« If continuous CPR is not possible, consider intermittent 1 . Confi rmer AC (1 mln d’en reglstrement ECG)

or delayed CPR in difficult or dangerous rescue
' * Airway management

* Core temperature < 30°C max 3 defibrillations, no
epinephrine

+ Gather information of mechanism of accident 2 - C rité reS d e n O n ré an i m at i O n :
1

Cardiac arrest from alternative
cause prior to cooling

Risques objectifs
Corps gelé

Transport to nearest
appropriate hospital or
manage as per
supervising healthcare
provider

YES

+ Avalanche burial < 60 min

3. RCP + 3 CEE max + 1 mg adrénaline
max si délai pour accés ECPR

Consider prognostication to
determine benefit of ECLS'

+ HOPE survival probability 210

4. Transfert vers centre ECPR
Triage : Hope Score

Hypothermia IV¢
asolved « Rewarm with ECLS NO ROSC Consider
« If ECLS not available within 6hrs, CPR and termination of
non-ECLS rewarming in peripheral hospital CPR

+ Rewarm to core temperature > 32°C




D rog ues et h Yy pot hermie Cardiopulmonary Resuscitation During Severe

Hypothermia in Pigs: Does Epinephrine or Vasopressin
Increase Coronary Perfusion Pressure?

Anette C. Krismer, MD*, Karl H. Lindner, MD*, Roselies Kornberger, MD*,
Volker Wenzel, MD*, Goetz Mueller, Bs*, Wolfgang Hund, BS*, Stephan Oroszy, MD*,
Keith G. Lurie, MDt, and Peter Mair, MD*

Anesth Analg 2000;90:69—73
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Drogues et hypothermie
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Article

Successful Pre-Rewarming Resuscitation after Cardiac Arrest in
Severe Hypothermia: A Retrospective Cohort Study from the

International Hypothermia Registry

Evelien Cools 1**, Marie Meyer 2, Delphine Courvoisier * and Beat Walpoth *

Defibrillation?-
o CPR Duration Rhythm after Successful?- . Response
Initial Rhythm TiTii) ROSC Number of Adrenaline (IV) Rate
Shocks
1 VF U Sinus Y-N-1 Adrenaline U
2 VF U Sinus Y-Y-1 U U
3 VF 5 Sinus N N
4 PEA 35 U N Adrenaline 2.4 mg Normal
5 PEA 12 Sinus N N
A Adrenaline 1 mg (3x)

6 VE U AF Y2 Adrenaline 0.1 mg (5x) Normal

. Adrenaline 4.5 mg U
7 dsystole 20 Sinus N Adprenaline 0.1 mg (5x) Normal
8 PEA 15 Sinus N N
9 PEA U U Y-Y-4 Adrenaline 3 mg Normal
10 Asystole 29 Sinus N Adrenaline 5 mg Normal
11 VF 35 Sinus Y-Y-3 Adrenaline 1 mg (5x) U
12 PEA 21 AF N N N
13 Asystole 30 Sinus N Adrenaline 3 mg Normal
14 PEA 10 Sinus N U U




JAMA | Original Investigation JAMA | Original Investigation

Effect of a Strategy of a Supraglottic Airway Device Effect of a Strategy of In.itial Laryngeal Tube !nsgrtion
vs Tracheal Intubation During Out-of-Hospital Cardiac Arrest vs Endotracheal Intubation on 72-Hour Survival in Adults
on Functional Outcome With Out-of-Hospital Cardiac Arrest

A Randomized Clinical Trial

Patricia Jabre, MD, PhD; Andrea Penaloza, MD, PhD; David Pinero, MD; Francois-Xavier Duchateau, MD; Stephen W. Borron, MD, MS;

Francois Javaudin, MD; Olivier Richard, MD; Diane de Longueville, MD; Guillem Bouilleau, MD; Marie-Laure Devaud, MD; Matthieu Heidet, MD, MPH;
Caroline Lejeune, MD; Sophie Fauroux, MD; Jean-Luc Greingor, MD; Alessandro Manara, MD; Jean-Christophe Hubert, MD; Bertrand Guihard, MD;
Olivier Vermylen, MD; Pascale Lievens, MD; Yannick Auffret, MD; Celine Maisondieu, MD; Stephanie Huet, MD; Benoit Claessens, MD;

Frederic Lapostolle, MD, PhD; Nicolas Javaud, MD, PhD; Paul-Georges Reuter, MD, MS; Elinor Baker, MD; Eric Vicaut, MD, PhD; Frédéric Adnet, MD, PhD



186 (2023) 109769

Available online at ScienceDirect EUROPEAN
Resuscitation () AC réfractaire

ELSEVIER journa Ih www.elsevier locate/resuscitation

et controle voies aériennes

Supraglottic airway devices are associated with )
asphyxial physiology after prolonged CPR in =
patients with refractory Out-of-Hospital cardiac

arrest presenting for extracorporeal

cardiopulmanary resuscitatio 383 patients with RCA treated with ECPR

Jason A. Bartos %", Arianne Clare Agdamag ®, Rajat Kalra®, Lindsay Nutting?,
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I1ON 186 (2023) 109769

EUROPEAN
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COUNCIL

AC réfractaire

journal homepage: : www.elsevier.com, /locate/resuscitation

Clinical paper

Supraglottic airway devices are associated with
asphyxial physiology after prolonged CPR in
patients with refractory Out-of-Hospital cardiac
arrest presenting for extracorporeal
cardiopulmonary resuscitation

et controle voies aériennes
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Jason A. Bartos %", Arianne Clare Agdamag ®, Rajat Kalra®, Lindsay Nutting?,
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9 CPC 1-2 P=0.02 for favorable neurologic outcome
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g

g Ineligible for 53 patients (26%) with SGA vs. 23 (12.8%) with

o vaecmo  ETIl excluded to ECPR due to PaO2<50mmHg,
0_
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Bag-Valve-Mask Ventilation and Survival N
From Out-of-Hospital Cardiac Arrest: Ventilation manuelle et RCP

A Multicenter Study

Ahamed H. Idris®>, MD; Elisabete Aramendi Ecenarrot®, PhD; Brian Leroux, PhD; Xabier Jaureguibeitia®, MSc;

Betty Y. Yang(®, MD, MS; Sarah Shaver, MD; Mary P. Chang, MD, MPH; Tom Rea, MD, MPH; Peter Kudenchuk(®, MD;

Jim Christenson®, MD; Christian Vaillancourt’®, MD, MSc; Clifton Callaway, MD, PhD; David Salcido®®, PhD; Jonas Carson;
Jennifer Blackwood, MPH; Henry E. Wang®, MD, MS, MPH

Circulation. 2023;148:1847-1856.
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Bag-Valve-Mask Ventilation and Survival
From Out-of-Hospital Cardiac Arrest:
A Multicenter Study

Ahamed H. Idris®, MD; Elisabete Aramendi Ecenarro®, PhD; Brian Leroux, PhD; Xabier Jaureguibeitia®, MSc;

Betty Y. Yang(®, MD, MS; Sarah Shaver, MD; Mary P. Chang, MD, MPH; Tom Rea, MD, MPH; Peter Kudenchuk(®, MD;

Jim Christenson®®, MD; Christian Vaillancourt®, MD, MSc; Clifton Callaway, MD, PhD; David Salcido®, PhD; Jonas Carson;
Jennifer Blackwood, MPH; Henry E. Wang®, MD, MS, MPH

< 50% effective ventilation

2.4%

N=28/1177

Risk Ratio
2.8 (1.8-4.3)

P<0.001

> 50% effective ventilation

10.6%

N=84/799
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Volume thoracique et RCP

Volume
pulmonaire en

fin d’expériation




Optimiser la ventilation avec un respirateur pendant le

transport per RCP

N Vp

7 I:’peak airway pressure > I:’max

Ventilation assitée
innapropriée

Bien régler son respirateur pour éviter les échecs de ventilation



Mauvais réglage:
Insp Trigger On
avec FR 10/min

Pression Positive
intrathoracique
> 60% du temps

Paw (cmH20)
N w 'Y w o

—

50 secondes = 17 insufflations

Time (s)

Time (s)

CO2 (mmHg)

Time (s)




Ma RE/PIRATORY CARE

Mechanical Ventilation Management During Mechanical Chest Compressions

Daniele Orso, Luigi Vetrugno, Nicola Federici, Matteo Borselli, Savino Spadaro, Gianmaria Cammarota and Tiziana Bove
021, 66 (2) 334-346; DOI: https://doi.org/10.4187/respcare.07775

Control Ventllatlon mode

4 N N N (O
Vr RR PEEP
6 — 8 mL/kg de PIT 10 / min 0 -5 cmH,0
N _J N _J N _J FiO,
4 ) 4 ) 4 ) 100 %
Insp Trigger P oax I: E
OFF 60 cmH,O 1:5




Le triage Intra Hospitalier

Le potassium était le seul critéere Hllrpo fft al.
validé pour le triage Resuscitation 2016

# Non-survivors.
20.0 W Survivors

[K+] > 12 mmol.I'" = Arrét de la
réanimation (8 mmol.I"" pour

mMol-L-1

I'avalanché)
. |
EID.D-
Attention pas d’accord sur la 3 [E e o
technique de mesure ! . _s: "o -

R T T T T T T T T
600 620 640 660 680 700 720 740
pH

Fig. 4. Distribution of pH and serum potassium concentrations between 34 sur-
vivors and non-survivors with accidental hypothermic cardiac arrest admitted to
the University Hospital of North Norway (UNN Tromse) during 1985-2013.




ECPR et hypothermie accidentelle

Resuscitation 126 (2018) 58-64

Contents lists available at ScienceDirect
EUROPEAN
Resuscitation @v%ﬁfm‘“”
ELSEVIER journal homepage: www.elsevier.com/locate/resuscitation
Clinical paper
Hypothermia outcome prediction after extracorporeal life support for )
hypothermic cardiac arrest patients: The HOPE score™ S

Mathieu Pasquier™”, Olivier Hugli?, Peter Paal®, Tomasz Darocha®, Marc Blancher?, Paul Husby*,
Tom Silfvast’, Pierre-Nicolas Carron?, Valentin Rousson®

Possiom o) sw

Successfull
rewarming

Futile
Rewarming rewarming
not indicated (non-survivors)

(survivors)

http://www.hypothermiascore.org/

Age (in years) [2=]
Gender “'Male () Female
Hypothermia " with asphyxia (head fully covered by water or snow) AND in cardiac

arrest at extrication
) without asphyxia (immersion, outdoor or indoor cold exposure)

& CPR duration (min)

4 Serum Potassium (mmol/L)

Temperature scale © Celsius ) Fahrenheit

& Temperature

‘ -> Click here to get the HOPE survival probability <--

m m “ Hypothermia outcome pred/ct/on after extracorporeal life support for

hypothermic cardiac arrest patients: An external validation of
the HOPE score. Resuscitation 2019


http://www.hypothermiascore.org/

Conclusion

« Hors traumatisme I'’nypothermie est un facteur de bon pronostic
- Pas derisque d’AC sit® >30° ou GCS>10
- Ne pas abandonner quand hypothermie avec AC devant témoin

- ECPR traitement de référence de I’lhypothermie stade IV

never give in, never give in, never, never, nevetr...
Winston Churchil, 1941



