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LE CHALLENGE N’EST PAS QUE PRE-HOSPITALIER
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15-20% RACS... ii'i Période pré-hospitaliere

... et d’admissions en réa iiii

Post-arrét cardiaque :
8-9% survivants ii = Choc et défaillances d’organes
7% CPC1-2 ' = Lésions cérébrales post-anoxiques

Long terme i? _




ICU mortality after cardiac arrest: the relative

contribution of shock and brain injury in a large cohort

m death from newrological injury
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Delays betwen ICU admission and death (days)
Lemiale V, Dumas F, Mongardon N, Giovanetti O, Charpentier J, Chiche JD, Carli P, Mira JP, Nolan J, Cariou A, IMC 2013




EVALUER L'ETAT NEUROLOGIQUE POST-ACR
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Adapté de Stevens et al, Crit Care Med, 2006



ACR

Lésions de reperfusion

- Au niveau tissulaire
No Flow < - Au niveau cellulaire

o Agressions cérébrales
4 d secondaires d’origine

Low FIow R systémique

Lésions cérébrales .

primaires Lésions cérébrales secondaires

Lésions cérébrales définitives




RESEARCH AGENDA

G)( ok Intensive Care Med

Intensive care medicine research agenda DO! 10.1007/500134-017-4739-7

on cardiac arrest

Jerry P Nolan'+"®, Robert A. Berg**, Stephen Bernard®, Bentley J. Bobrow?, Clifton W. Callaway’,
Tobias Cronberg®, Rudolph W, Koster®, Peter J. Kudenchuk'®, Graham Nichol'", Gavin D. Perkins'?, Tom D. Rea'’,
Claudio Sandroni', Jasmeet Soar'*, Kjetil Sunde'®'” and Alain Cariou'®

Neuroprotective drugs after cardiac arrest

Exenatide “ R/ ReT poroen s

Ciclosporin mc::o:thoxs

Cariou A et al
JACC 2016

On the way




AGRESSIONS CEREBRALES SECONDAIRES
D'ORIGINE SYSTEMIQUE

HYPERTHERMIE
DYSGLYCEMIE \ l

HYPO/HYPEROXIE ’ I HYPOTENSION

HYPER /
, HYPOCAPNIE




COMMENT GERER LA PaCO, APRES UN ARRET
CARDIAQUE ?

Sa0, = 94-98% PaCoO, ?



DEBIT SANGUIN CEREBRAL ET PaCO2
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Sa0, = 94-98%
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PaCO, ET DEVENIR NEUROLOGIQUE EN POST ACR

16,542 ACR dans 125 réanimations entre 2000 et 2011
18% hypocapnie // 41% d’hypercapnie

"
Déces 3 Pas de retour a domicile ] Déceés ou pas de retour a domicile
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L'hypocapnie apres ACR est délétere

L'hypercapnie > 45 mmHg n’est pas significativement associée a la mortalité hospitaliére (et serait méme
associée a un retour a domicile chez les survivants)

Schneider et al, Resuscitation, 2013

Sa0,=94-98%  PaCO,?  _ Glycémie? > PA? _ Température? >
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Sa0, = 94-98%
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PaCO, mesurée au cours des premiéres heures aprés un arrét cardiaque




HYPERVENTILATION HYPOTHERMIE

(réglages de la FR et du Vt)

Sa0, = 94-98%



Circulation Circulation. 2020;142(suppl 2):S366-S468.

Part 3: Adult Basic and Advanced Life
Support

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Recommendations for Oxygenation and Ventilation After ROSC

naation

1. We recommend avoiding hypoxemia in
all patients who remain comatose after
ROSC.

2. Once reliable measurement of peripheral
blood oxygen saturation is available,
avoiding hyperoxemia by titrating the
fraction of inspired oxygen to target an
oxygen saturation of 92% to 98% may
be reasonable in patients who remain
comatose after ROSC.

3. Maintaining the arterial partial pressure
of carbon dioxide (Paco,) within a normal
physiological range (generally 35-45
mmHg) may be reasonable in patients
who remain comatose after ROSC.




RECOMMANDATIONS 2021 :

ERC/ESICM: -
Cibler une PaCO2 normale ~ s -“'i'"" TNy T s
. , ; i 0

Eviter I'hypocapnie +++ —~ , = T e

Surveiller GdS artériel P e
o 50— “_“7,93

Monitorer I'EtCO, — L . 1A AAAAI o
P"oo00e

Sa0,=94-98%  Surv.EtCO, _ Glycémie? > PA?  Température? >



COMMENT GERER LA PRESSION ARTERIELLE
APRES UN ARRET CARDIAQUE ?

Sa0, = 94-98% Surv. EtCO, HGT<10mmol/l PA?



Myocardial

dysfunction
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Shock, MOF and death
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REGULATION DU DEBIT SANGUIN CEREBRAL
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Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PA ?  Température?
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REGULATION DU DEBIT SANGUIN CEREBRAL
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Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PA ?  Température?



Targeting low-normal or high-normal
mean arterial pressure after cardiac arrest
and resuscitation: a randomised pilot trial
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Fig.2 Median (inter-quartile range) MAP during the intervention in
the study groups

Sa0, = 94-98% Surv. EtCO,
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Fig.6 Median (inter-quartile range) regional cerelral Oxygen satura-
tion {rSO;) during the intervention in the study groups

HGT<10 mmol/I

serum neuron-specific enolase (NSE) concentrations for patients
allocated 1o targeting low-normal and high-normal MAP

Jakkula P et al. Intensive Care Med 2018



Optimum Blood Pressure in Patients With » | | -

Shock After Acute Myocardial Infarction ~ g=|1/ "y

and Cardiac Arrest i M P

Ameloot K et al. JACC 2020 3 ° e
TABDLE 3 Study Endpoints

MAP BO/8S to 100 mm Hg MAP 65 = Hyg Treatment Effect p Value*

Primary endpoint

Imputed 72 h AUC cTnT, pg.72 W 1.4 (0350 231) 156 (0.61 to 4.72) ~0.42 (-1.12 t0 0.00) 0.04
Secondary endodts

New onset atrial Rbnllaton 458 (7 4/61(7) 105 (0.25 0 4.43) 0.9¢

Recurrent cardiac arrest within 36 1 8/58 (14) 9/61 (1S) 092 (0.33 to 2.58) 088

CPC 110 2180 cays 3758 (64) 3¥62 (53) 155(0.74 0 322) 024

All-cause mortalty 180 days 21/58 (36) 25/62 (+0) 0.84 (040 10 1.75) 063

Values are mean (ntenguartile range) of /YN (). *p values for all secondary endponts are explonanory.
A« atea under cutve. cTaT o Cacdac troponn T, CPC o« corstrsl pevformance category: KR « aterguurtile range




Circulation Circulation. 2020;142(suppl 2):S366-S468.

Part 3: Adult Basic and Advanced Life
Support

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Recommendation for Blood Pressure Management After ROSC

1. Itis preferable to avoid hypotension by
maintaining a systolic blood pressure of
at least 90 mmHg and a mean arterial
pressure of at least 65 mmHg in the

postresuscitation period,




RECOMMANDATIONS 2021 :

ERC/ESICM :

Cibler une PAM > 65 mmHg
(recours aux amines vasopressives
type NAD si besoin)

Monitorage invasif de la PA

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PAM>65 mmHg Température ?



CONFERENCE REPORTS AND EXPERT PANEL

yas : ®
European Resuscitation Council =0
and European Society of Intensive Care
Medicine guidelines 2021: post-resuscitatio:
care

erry P. Nolan'”"@, Claudio Sandroni**

Key messages

Bernd W, Battiger®, Alain Cariou®, Tobias Cronberg’, Hans Friberg®,

Gisela Lilja"?, Véronique R. M. Moulaert'?, Nikolaos Nikolaou'®,

Cornelia Genbrugg

, Kirstie Haywood

Theresa Mariero Olasveengen ', Markus B Skrifvars'®, Fabio Taccone'” and Jasmeet Soar'®

* Continuous monitoring (arterial line +/- CO) SO SHPOVOSSM

* Echocardiography (as soon as possible) in all pts

* Avoid hypotension <65 mmHg

* Target MAP to achieve adequate urine output (>0.5 MAP > 65 mmHg
. Decreasi or
mL kgl h1) and normal or decreasing lactate sty ol
- . Urinary output ; -
* Don not treat bradycardia induced by TTM if BP, >"0.5r¥n?/:gnl: S 2 N g P20, 10-13kPa,
. ' '. ; Sa0, 94-98%
lactate, or SvO2 is adequate AN - PaCO, 4.5-6 kPa

Use TV of 6-8 mikg

* Maintain perfusion with fluids, noradrenaline and/or
dobutamine, depending on individual patient need

* Do not give steroids routinely

Fig. 2 HaemOdynamic, CxyQenation and ventiation tagets

Intensive Care Med
https://doi.org/10.1007/s00134-021-06368-4



COMMENT GERER LA TEMPERATURE APRES
UN ARRET CARDIAQUE ?

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PAM>65 mmHg Température ?



PRIORITE: EMPECHER LA FIEVRE !II

T excitation neuronale

1 production de radicaux libres
1 besoins métaboliques

T inflammation

1 pression intra-cranienne

AGGRAVATION DES LESIONS CEREBRALES

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PAM>65 mmHg Température ?



The New England
Journal of Medicine

Copyright € 2002 by the Massachoscrre Medical Socicry

VOLUME 346 Frnrvary 21, 2002 NUMBER 0

&

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

Tue Hyrorugrma aster Caspic Asetst Sruov Grow*

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC
ARREST WITH INDUCED HYPOTHERMIA

STePHEN A. BernarDp, M.B., B.S., TimotHy W. Gray, M.B., B.S., MicHaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLuam SiLvesTer, M.B., B.S., Georr GuTTeERIDGE, M.B., B.S., AND KAReEN SmiTH, B.Sc.




HYPOTHERMIE APRES ACR: ETUDES PIVOTS

CPC 1 ou 2 (a 6 mois)

RR= 1.44 ICys [ 1.08-1.81] RR= 5.25 ICqs [ 1.47-18.76]
p= 0.009 p= 0.011
%
60 - / 1 Normothermie (NT)
I Hypothermie (HT
40 | T yp (HT)
20+

/
0 | |
European Australian
study study
HACA study group Bernard et al. N Engl J Med 346, 2002

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PAM>65 mmHg Température ?



HYPOTHERMIE POST ACR

+ vite ?
+ tot ?
+ froid ?

2 + longtemps ?
& + sélectif ?

? + précis ?

| L + prudent ?

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PAM>65 mmHg Température ?



Original investigation

Effect of Prehospital Induction of Mild Hypothermia on Survival

and Neurological Status Among Adults With Cardiac Arrest

A Randomized Clinical Trial

JAMA. doi:10.1001/jama.2013.282173

Published online November 17, 2013.

Francss Kim. MD; Grahbam Nichol, MD. MPH: Chacles Maynard. PhD: Al Hallstrom, PhD: Peter J. Kudenchuk, MD:
Thomas Rea. MD. MPH: Michaei K. Copass, MD: David Caribom, MD: Steven Deem. MD: W. T. Longstreth Jr, MD:

Michele Olsufica, RN; Leonard A Cobb, MD
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Targeted Temperature Management
at 33°C versus 36°C after Cardiac Arrest

L0

0.8

Nielsen N. NEJM 2013

Variable 33'C Group  36°C Group
CPC at follow-upf
Total no, of patients 469 464

195 (42) 183 (39)
23 (5) 19 (8)
17 (4) 20 (4)

6(1) 2 (0.5)

228 (49) 220 (47)

0.85

Sa0, = 94-98%

=
2 o 19,
£ 06\ Category — no. (%)
‘S 36°C group
Ey
3 33°C group 2
2 i
3 04
3
4
0.2
5
P=0.51
P value for trend
00 T T T T 1
0 200 400 600 800 1000
Days since Randomization
No. at Risk
33°C group 473 230 151 64 15
36°C group 466 235 144 68 12
Surv. EtCO, HGT<10 mmol/Il

PAM>65 mmHg Température ?



The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

” Targeted Temperature Management

Lascarrou JB et al. NEJM 2019

* Open-label, randomized, controlled
trial

* Moderate therapeutic hypothermia
(33°C during the first 24 hours) versus
targeted normothermia (37°C)

* Comatose patients admitted to the
ICU after resuscitation from cardiac
arrest with non-shockable rhythm

* Primary outcome: survival with a
favorable neurologic outcome (CPC
score of 1 or 2)

for Cardiac Arrest with Nonshockable Rhythm

Table 2. Neurologic Outcomes and Hospitalization Characteristics.®
Difference
Hypothermi N th or Hazard Ratio
Outcome (N=284) (N=297) (95% €1)
CPC score of 1 or 2 on day 90 — no. (%) 29(10.2) 17 (5.7) 45010 8.9)F
WS5(eath) M4 W3 W2 1
2.0
Normothermia 2

Group

0.4
Hypothermia 56
Group i

o
N
=
g8
3
g



Z HOPITAUX UNIVERSITAIRES
UNIVERSITE €G> PARIS CENTRE
Temperature | DESCARTES

Empécher la fievre? ]
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Heures aprés RACS

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/Il PAM>65 mmHg Température ?



Sa0, = 94-98%

Surv. EtCO,

Mortalité a 6 mois

Etat neurologique a 6 mois
Pronostic neurocognitif a 24 mois

HGT<10 mmol/Il

PAM>65 mmHg

Température ?



Circulation Circulation. 2020:142(suppl 2):S366-5468.

Part 3: Adult Basic and Advanced Life
Support

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Recommendations for Indications for TTM Recommendations for Performance of TTM

1. We recommend selecting and
maintaining a constant temperature
between 32°C and 36°C during TTM.

2. It is reasonable that TTM be maintained
for at least 24 h after achieving target
temperature.

1. We recommend TTM for adults who do
not follow commands after ROSC from
OHCA with any initial rhythm.

2. We recommend TTM for adults who do
not follow commands after ROSC from
IHCA with initial nonshockable rhythm.

3. It may be reasonable to actively prevent
fever in comatose patients after TTM.

4. We do not recommend the routine use
of rapid infusion of cold IV fluids for
prehospital cooling of patients after
ROSC.

3. We recommend TTM for adults who do
not follow commands after ROSC from
IHCA with initial shockable rhythm.




COMMENT ?

R6.1 - Chez les patients traités par CCT, il faut utiliser des méthodes asservies a la
température corporelle par comparaison aux méthodes non asservies dans le but d’améliorer
la qualité du CCT. (Grade 1+) Accord FORT

[‘F—




SURVEILLANCE DU CCT
GERER QVPerglycémieD

LES

ACSOS Gfectionb

(sédations)

<coagulatioD

-SURVEILLER
-CORRIGER

GémodynamiqueD (frissons)

Sa0, = 94-98% Surv. EtCO, HGT<10 mmol/I PAM>65 mmHg Température ?




Short term antibiotics prevent early VAP in patients treated with mild
therapeutic hypothermia after cardiac arrest. The ANTHARTIC trial

T Daix! ; A Cariou 2 ; F Meziani3 ; PF Dequin? ; C Guitton5 ; N Deye® ; G Planteféve’ ; JP Quenot? ; A Desachy?; T Kamel0; §
Bedon-Carte!1; JL Dieh/’2; N Chudeaul3 ; E Karam4; F Renon-Carron?5; A Hernandez Padillal ; P Vignon!; A Le Gouge’6; B

993 screened

l

l— 795 excluded ]

198 randomized

S

99 analyzey

04

Probability of early VAP

4 received no
dose

95 analyzey

-

Study group: 19.2 % vs Control group: 33.7 %, HR=0.533 ; 95%CI =
[0.307; 0.923], p=0.025

Delay between randomization and early VAP, in days

Sa0, = 94-98%

Surv. EtCO,

Francois?
Stu((:]y;gg;up Control group (n=95)
Age, years 60.6+14.3 60.3+14.6
Man 76 (76.8) 80 (84.2)
No-flow duration, min 2.0[0.0; 5.0] 3.0[0.0;5.5]
Low-flow duration , min 20.0[10.0; 28.0] 18.0[11.5; 24.5]
SOFA 88+3.2 85+3.0
APACHE I 24.7+5.7 23.8+5.7
S P
group
: Une courte antibioprophylaxie serait
‘S ; significativement associée a une
T - = -
ey Srotp diminution du taux de PAVM chez
les patients sous CCT
HGT<10 mmol/Il PAM>65 mmHg Température ?




NEUROPROTECTION POST-ARRET CARDIAQUE

e & hyperoxie
¢ Alarmes Sa02= 94-98%

Oxygénation

. e & hypocapnie
Capme * Monitorer EtCO2... et ajuster la ventilation!
« @ hypoglycémie

e Avec HGT <10 mmol/L

e & hypotension (PAM > 65 mmHg +++)

Pression arterielle pavEearsi

« & fiévre (CCT : 32 a 36°C)
« \ effets indésirables et corriger

Tempeérature




