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Syndrome post-arrêt cardiaque : Chaîne de survie

Vivants sans 
séquelle <10%

Arrêts 
cardiaques

RCP : 60%

RACS : 30%

SYNDROME POST-AC

Potentiels donneurs d’organes

Choc réfractaire :                  30%

Lésions neuro / LATA :         60%

Mort encéphalique :            10%
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Syndrome post-arrêt cardiaque : Physiopathologie

Lésions
neurologiques

Réponse systémique à
l’ischémie-repefusion

Défaillance
cardio-vasculaire

Neumar RW et al. Circulation 2008;118:2452-83

Autres défaillances d’organes
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Yellon DM et al. New Engl J Med 2007;357:1121-35

Production de ROS

Surcharge calcique

Variation pH

Lésions mitochondriales

Inflammation
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Sandroni C et al. Intensive Care Med 2021 (in press)

Œdème cérébral / HTIC
No-reflow

Perte de l’autorégulation
Convulsions
Inflammation
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Minerva Anestesiol 2016;82:989-99

IRA
54%

46%

8 études - 1693 patients
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Syndrome post-arrêt cardiaque : Physiopathologie

Minerva Anestesiol 2016;82:989-99

8 études - 1693 patients

IRA et mortalité
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Resuscitation 2016;103:60-5

FOIE
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632 ACEH

72 HH (11%)

Décès : 86% 

Hépatite hypoxique

= 

FDR décès en réa

OR 4.4 [1.7-11.2]

FOIE
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Delignette MC et al.  
Ann Intensive Care 2020 (S1):16

2020
PARIS 5-7 FÉVRIER
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POUMON

Intensive Care Med 2020;46:1281-3
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POUMON

Intensive Care Med 2020;46:1281-3

P/F<200
55%

À 24 heures

P/F≥200
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POUMON

ARDS

48%
Resuscitation 2019;35:37-44

Dans les 48h  
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POUMON

OR 2.0 [1.5-2.9]

SDRA
= 

FDR décès Hôp. 

Resuscitation 2019;35:37-44
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INTESTIN

Shock 2015

I-FABP augmenté
= 

62%  patients
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Cour M et al. Resuscitation 2016;102:110-5
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10
Score SOFA 

= 
FDR décès J28

OR 1.17 [1.01-1.35]
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Syndrome post-arrêt cardiaque : Prise en charge

Neumar RW et al. Circulation 2008;118:2452-83

Réponse systémique à l’ischémie-reperfusion

SYNDROME POST-ARRÊT CARDIAQUE

Persistance de la pathologie causale

=

+
Dysfonction myocardique

+
Défaillance neurologique

+



Syndrome post-arrêt cardiaque : Pathologie causale

RECHERCHER ET TRAITER LA CAUSE

HYPOXIE

HYPOVOLEMIE

HYPERKALIEMIE

HYPOTHERMIE

THROMBUS (IDM/EP)

TAMPONNADE

TOXIQUE

PNEUMOTHORAX

THROMBUS (IDM/EP)



Syndrome post-arrêt cardiaque : Coronaropathie

Principale cause de mort subite : 
Cardiopathie ischémique

Cause coronaire 
suspectée

Coronarographie 
± angioplastie

Anamnèse Rythme choquable Sus-ST à l’ECG

Nolan JP et al. Intensive Care Med 2015;41:2039-46

Arrêt cardiaque 
sans élévation 

du segment ST ?

Lemkes JS et al. New Engl J Med 2019;380:1397-407

P = NS

Coro. différée (n=276)

Coro. immédiate (n=256)



ANGIOPLASTIE

DOBUTAMINE

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque

Nolan JP et al. Intensive Care Med 2015;41:2039-46

Adrie C et al. Circulation 2002;106:562-8

Successful Cardiopulmonary 
Resuscitation 

After Cardiac Arrest as a 
“Sepsis-Like” syndrome

Choc post-AC

REMPLISSAGE

NORADRENALINE
Vasoplégique

Cardiogénique
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Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

Jakkula P et al. Intensive Care Med 2018;44:2091-101

Jakkula P et al. Intensive Care Med 2018;44:2091-101
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DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 

PAM ??

Jakkula P et al. Intensive Care Med 2018;44:2091-101

Ameloot K et al. Eur Heart J 2019; 40:1804-14

PAM 65 vs. 85-100 mmHg (+SvO2)
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P=0.04 P=0.30
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DOBUTAMINE
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Jakkula P et al. Intensive Care Med 2018;44:2091-101

Ameloot K et al. Eur Heart J 2019; 40:1804-14
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DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
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Jakkula P et al. Intensive Care Med 2018;44:2091-101

Ameloot K et al. Eur Heart J 2019; 40:1804-14

PAM 65 vs. 85-100 mmHg (+SvO2)
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% voxels avec ADC < 650

16%

vs.
12%

P=0.09
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DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
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Jakkula P et al. Intensive Care Med 2018;44:2091-101

Ameloot K et al. Eur Heart J 2019; 40:1804-14

PAM 65 vs. 85-100 mmHg (+SvO2)
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DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

Sekhon M et al. Crit Care Med 2019; 47:960-9
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Sekhon M et al. Crit Care Med 2019; 47:960-9

O
xy

gé
na

ti
on

cé
ré

ba
le

(m
m

H
g)

PAM

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque



Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

PAMDé
bi

ts
an

gu
in

cé
ré

br
al

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque



Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

PAMDé
bi

ts
an

gu
in

cé
ré

br
al

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque



Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

PAMDé
bi

ts
an

gu
in

cé
ré

br
al

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque



Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

PAMDé
bi

ts
an

gu
in

cé
ré

br
al

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque



Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Quel objectif de 
PAM ??

Nolan JP et al. Intensive Care Med 2021;47:369-421

PAM > 65 mmHg
PAM pour diurèse > 0.5 ml/kg/h
Noradrénaline
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Choc cardio-
circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE

Traitements 
adjuvants ??

Miller JB et al. Resuscitation 2007;76:221-5Donnino MW  et al. Crit Care 2016;20:82Donnino MW  et al. Crit Care 2016;20:82

Insuffisance surrénale relative : 42% (21/50)

Temps avant résolution du choc :
Groupe traité (n=25) : 55 (30-59) heures  
Groupe contrôle (n=25) : 49 (25-71) heures
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Assistance 
circulatoire ??Choc cardio-

circulatoire post-AC

DOBUTAMINE

NORADRENALINE

REMPLISSAGE
Intensive Care Med 2016;42:1999-2007Resuscitation 2017;110:126-32Resuscitation 2017Intensive Care Med 2016

94 patients
2/3 post-IDM

Survie : 28%

52 patients
2/3 post-IDM

Survie : 25% (vs. 21%)

Syndrome post-arrêt cardiaque : Choc post-arrêt cardiaque
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OXYGENATION

Stress oxydant

Surcharge calcique

Excito-toxicité glutamate

Lésions mitochondriales

Inflammation
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Young et al. Intensive Care Med 2020;46:2411-22

55% 68% P=NS

(SpO2 90-100%)(SpO2 90-97%)



Syndrome post-arrêt cardiaque : Oxygénation

Bray JE et al. Resuscitation 2019;139:208-13

1416 ACEH

SpO2 92-94% SpO2 98-100%

CJP = sortie vivant de l’Hôpital

Avant
admission réa
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Hypercapnie permissive

Stress oxydant

Surcharge calcique

Excito-toxicité glutamate

Perte autorégulation

Inflammation
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Ventilation / CO2

Eastwood GM et al. Resuscitation 2016;104:83-90

86 ACEH

CO2 35-45 (41) CO2 50-55 (45)

NSE ?
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Ventilation / CO2

86 ACEH

CO2 35-45 (41) CO2 50-55 (45)
NS
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40

60

80

100

120 P=0.04

Eastwood GM et al. Resuscitation 2016;104:83-90
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Ventilation / CO2

1700 / 1700

CompletedOct
2021

CO2 35-45 mmHg CO2 50-55 mmHgVS.

CJP = Glasgow Outcome Scale Extented à 6 mois

56 sites

1515 pays

Recrutement
complet

1700 ACEH
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Gestion ciblée de la température

Stress oxydant

Surcharge calcique

Excito-toxicité glutamate

Lésions mitochondriales

Inflammation
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HACA Study Group. New Engl J Med 2002

2002

Bernard SA et al. New Engl J Med 2002

2002
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Background
Unconscious survivors of out-of-hospital cardiac arrest have a high risk of death or 
poor neurologic function. Therapeutic hypothermia is recommended by interna-
tional guidelines, but the supporting evidence is limited, and the target tempera-
ture associated with the best outcome is unknown. Our objective was to compare 
two target temperatures, both intended to prevent fever.
Methods
In an international trial, we randomly assigned 950 unconscious adults after out-of-
hospital cardiac arrest of presumed cardiac cause to targeted temperature manage-
ment at either 33°C or 36°C. The primary outcome was all-cause mortality through 
the end of the trial. Secondary outcomes included a composite of poor neurologic 
function or death at 180 days, as evaluated with the Cerebral Performance Category 
(CPC) scale and the modified Rankin scale.
Results
In total, 939 patients were included in the primary analysis. At the end of the trial, 
50% of the patients in the 33°C group (235 of 473 patients) had died, as compared 
with 48% of the patients in the 36°C group (225 of 466 patients) (hazard ratio with 
a temperature of 33°C, 1.06; 95% confidence interval [CI], 0.89 to 1.28; P = 0.51). At 
the 180-day follow-up, 54% of the patients in the 33°C group had died or had poor 
neurologic function according to the CPC, as compared with 52% of patients in the 
36°C group (risk ratio, 1.02; 95% CI, 0.88 to 1.16; P = 0.78). In the analysis using the 
modified Rankin scale, the comparable rate was 52% in both groups (risk ratio, 
1.01; 95% CI, 0.89 to 1.14; P = 0.87). The results of analyses adjusted for known 
prognostic factors were similar.
Conclusions
In unconscious survivors of out-of-hospital cardiac arrest of presumed cardiac 
cause, hypothermia at a targeted temperature of 33°C did not confer a benefit as 
compared with a targeted temperature of 36°C. (Funded by the Swedish Heart–Lung 
Foundation and others; TTM ClinicalTrials.gov number, NCT01020916.)

The New England Journal of Medicine 
Downloaded from nejm.org at HOSPICES CIVILS DE LYON on February 13, 2014. For personal use only. No other uses without permission. 

 Copyright © 2013 Massachusetts Medical Society. All rights reserved. 
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Limites des deux études princeps  
 
* Population très ciblée (FV/TV) 

-  Exemple de l’HACA: 18-75 ans, présence d’un témoin, rythme 
choquable, no-flow <15min, ROSC<60min, PAs<90 mmHg 

* Patients du groupe contrôle légèrement hyperthermes 
(37-38°pendant les 48 premières heures) 

Europe Australie 

Hyperthermia After Cardiac Arrest Is Associated
With an Unfavorable Neurologic Outcome
Andrea Zeiner, MD; Michael Holzer, MD; Fritz Sterz, MD; Waltraud Schörkhuber, MD; Philip Eisenburger, MD;

Christof Havel, MD; Andreas Kliegel, MD; Anton N. Laggner, MD

Background: Moderate elevation of brain tempera-
ture, when present during or after ischemia, may mark-
edly worsen the resulting injury.

Objective: To evaluate the impact of body tempera-
ture on neurologic outcome after successful cardiopul-
monary resuscitation.

Methods: In patients who experienced a witnessed car-
diac arrest of presumed cardiac cause, the temperature
was recorded on admission to the emergency depart-
ment and after 2, 4, 6, 12, 18, 24, 36, and 48 hours. The
lowest temperature within 4 hours and the highest tem-
perature during the first 48 hours after restoration of spon-
taneous circulation were recorded and correlated to the
best-achieved cerebral performance categories’ score
within 6 months.

Results: Over 43 months, of 698 patients, 151 were in-
cluded. The median age was 60 years (interquartile range,
53-69 years); the estimated median no-flow duration was
5 minutes (interquartile range, 0-10 minutes), and the
estimated median low-flow duration was 14.5 minutes

(interquartile range, 3-25 minutes). Forty-two patients
(28%) underwent bystander-administered basic life sup-
port. Within 6 months, 74 patients (49%) had a favor-
able functional neurologic recovery, and a total of 86 pa-
tients (57%) survived until 6 months after the event. The
temperature on admission showed no statistically sig-
nificant difference (P=.39). Patients with a favorable neu-
rologic recovery showed a higher lowest temperature
within 4 hours (35.8°C [35.0°C-36.1°C] vs 35.2°C
[34.5°C-35.7°C]; P=.002) and a lower highest tempera-
ture during the first 48 hours after restoration of spon-
taneous circulation (37.7°C [36.9°C-38.6°C] vs 38.3°C
[37.8°C-38.9°C]; P,.001) (data are given as the me-
dian [interquartile range]). For each degree Celsius higher
than 37°C, the risk of an unfavorable neurologic recov-
ery increases, with an odds ratio of 2.26 (95% confi-
dence interval, 1.24-4.12).

Conclusion: Hyperthermia is a potential factor for an
unfavorable functional neurologic recovery after suc-
cessful cardiopulmonary resuscitation.

Arch Intern Med. 2001;161:2007-2012

W ITHIN recent years,
strikingly consis-
tent and persua-
sive evidence has
shown that moder-

ate hyperthermia, when present during or
after a period of brain ischemia or trauma,
markedly exacerbates the degree of result-
ing neural injury. In laboratory animals,
the outcomes of focal and global cerebral
ischemia are profoundly affected by alter-
ations in body temperature.1,2 Experimen-
tal mammalian models provide evidence
that even mild hyperthermia up to 2°C
above normal significantly increases is-
chemic neuronal injury.3

Terent and Andersson4 found in pa-
tients with cerebrovascular ischemic at-
tacks and stroke that fever (temperature
$38°C) was significantly associated with
poor survival. There have been few inves-

tigations5,6 on the influence of the natu-
ral body temperature course on neuro-
logic outcome immediately after successful
cardiopulmonary resuscitation.

This study determines the influence
of hyperthermia within 48 hours and the
impact of the natural body temperature
course after cardiac arrest and successful
restoration of spontaneous circulation on
neurologic performance within 6 months
after cardiopulmonary resuscitation.

RESULTS

Within the 43-month study period, 698 pa-
tients were admitted to the emergency de-
partment after having a cardiac arrest. Of
these patients, 151 fulfilled the inclusion
criteria and were enrolled into the study.
The median age was 60 years (IQR, 53-69
years), and 108 patients (72%) were men.

ORIGINAL INVESTIGATION

From the University Clinic of

Emergency Medicine, Medical

School, University of Vienna,

Vienna, Austria.

(REPRINTED) ARCH INTERN MED/ VOL 161, SEP 10, 2001 WWW.ARCHINTERNMED.COM
2007

©2001 American Medical Association. All rights reserved.
 at HOSPICES CIVILS DE LYON, on April 3, 2012 www.archinternmed.comDownloaded from 

Zeiner A et al. Arch Int Med 2001;161:2007-12

Association significative mortalité / hyperthermie
OR 2.3 par °C > 37°C

33°C versus < 37,9°C

1850 patients
14 pays

Dankiewicz et al. New Engl J Med 2021;384:2283-94
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Temp ≤ 37.5°C, 
Soar J et al. ILCOR Advance Life Support Task Force 2021 (http://ilcor.org)

≥ 72h

http://ilcor.org/
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J Am Coll Cardiol 2016

Circulation 2016

JAMA Cardiol 2016

Am Heart J 2020

Resuscitation 2019

Réponse systémique à l’I/R

JAMA 2021
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Et après ?

Stevic N et al. Crit Care Med 2021

Annoni F et al. Cells 2021

Annoni F, Taccone FS
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Et après ?
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Et après ? RECO-OHCA 
Remote ischemic conditioning 

in out-of-hospital cardiac arrest

PHRC-I 2019



Syndrome post-arrêt cardiaque : Conclusion

Normocapnie

Normoxie

Normothermie

PAM > 65 mmHg
Traitement 
de la cause

TAKE HOME 
MESSAGE

Merci pour votre attention !


