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Pre-hospital period 

Post-resuscitation: 

 Post-cardiac arrest shock 

 Brain damages 

 Cardiovascular diseases 

Sudden cardiac death 

60% CPR 

15-20% ROSC… 

…and ICU admission 

5-8 % survivors 

5-6 % no or minor sequel 

Outcome of sudden cardiac arrest (SCA) victims 

Long-term ? 
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Trends in Short- and Long-Term Survival Among 
OHCA Patients Alive at Hospital Arrival 
Wong MKY et al. Circulation 2014 
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ICU mortality after cardiac arrest: the relative 
contribution of shock and brain injury in a large cohort 
Lemiale V, Dumas F, Mongardon N, Giovanetti O, Charpentier J, Chiche JD, Carli P, Mira JP, 
Nolan JP, Cariou A 
Intensive Care Med 2013 
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European Resuscitation Council Guidelines  
for Resuscitation 2010 
Section 4. Adult advanced life support 
Deakin CD, Nolan JP, Soar J, Sunde K,  Kostere RW, 
Smith GB, Perkins GD 
Resuscitation 2010 



Immediate coronary angiography in 

survivors of out-of-hospital cardiac arrest 

Spaulding et al. N Engl J Med. 1997; 336:1629-33  

Variables Value 

Clinically insignificant CAD – no. (%) 7 (8) 

LV end diastolic pressure - mmHg 25.3  9.5 

 Hospital survival rate: 38% 

 Successful PTCA is protective (OR:5.2, CI 1.1-24.5; p=0.04) 

60 (71) Clinically significant CAD – no. (%) 

LVEF – % 33.9  10.5 

Normal coronary arteries – no. (%)  17 (20) 

Recent coronary occlusion – no. (%) 
 

40 (48) 
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Multivariate analysis of early predictors of survival in OHCA pts without obvious extra-cardiac etiology  

Should We Perform an Immediate Coronary Angiogram in 

All Survivors of OHCA With No Obvious Extra-Cardiac 

Cause? Insights from the PROCAT registry 

0 1 2 3 4 

Better  prognosis Worse prognosis 

p-value 

ST segment elevation  0.778 (0.60-1.98) 1.09 

[95% 
Conf.Interval] 

OR 

BLS to ROSC > 15 minutes  < 0.001 (0.19-0.55) 0.28 

Diabete mellitus 0.015 (0.20-0.84) 0.42 

Collapse to BLS > 5 minutes  <0.001 (0.17-0.49) 0.32 

Age > 59 yrs 0.002 (0.27-0.75) 0.45 

 Blood lactate  <0.001 (0.44-0.70) 0.55 

Initial Arrest Rhythm: VT/VF  0.035 (1.04-3.19) 1.82 

Successfull PCI 0.013 (1.16-3.66) 2.06 

Dumas F, Cariou A, Spaulding C. Circulation Cardiovasc Interv 2010  
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Immediate percutaneous coronary intervention is 
associated with improved short and long-term outcome 
after out-of-hospital cardiac arrest  
Geri G, Dumas F, Bougouin W, Varenne O, Daviaud F, Pène F, Lamhaut L,  

Chiche JD, Spaulding C, Mira JP, Empana JP, Cariou A (ESICM 2014 - submitted) 



Multivariate analysis of early predictors of survival in OHCA pts without obvious extra-cardiac etiology  

Should We Perform an Immediate Coronary Angiogram in 

All Survivors of OHCA With No Obvious Extra-Cardiac 

Cause? Insights from the PROCAT registry 

0 1 2 3 4 

Better  prognosis Worse prognosis 

p-value 

ST segment elevation  0.778 (0.60-1.98) 1.09 

[95% 
Conf.Interval] 

OR 

BLS to ROSC > 15 minutes  < 0.001 (0.19-0.55) 0.28 

Diabete mellitus 0.015 (0.20-0.84) 0.42 

Collapse to BLS > 5 minutes  <0.001 (0.17-0.49) 0.32 

Age > 59 yrs 0.002 (0.27-0.75) 0.45 

 Blood lactate  <0.001 (0.44-0.70) 0.55 

Initial Arrest Rhythm: VT/VF  0.035 (1.04-3.19) 1.82 

Successfull PCI 0.013 (1.16-3.66) 2.06 

Dumas F, Cariou A, Spaulding C. Circulation Cardiovasc Interv 2010  

Attempted in nearly 50% of patients 



Can we improve the selection of the 
best candidates for an early 
reperfusion strategy? 

 ECG? 

 Echocardiography? 

 Biomarkers? 



Is later PCI equivalent to immediate PCI? 

Radsel P, Noc M. Resuscitation 84 (2013) 1169– 1170 



Should we perform a coronary angiography to 

all cardiac arrest survivors? 

 
Geri G, Dumas F, Cariou A. Current Opinion Crit Care 2014  

Early troponine sensitivity (%) for prediction of PCI requirement 



Eur. Heart J. Acute Cardiovasc. Care 2012, 1:291–301  

Discharged alive (%) 
 
P=0.001 



Mrs C, 44y 

 If early imaging, which 
one? 

 

“I think you should have perform a CT-scan, don’t 
you? 

 No past medical history 

 Cardiac arrest during sport 
activity 1 hour ago 

 Prodrome: headache 

 Post-ROSC: 

 ECG: negative T-waves V3-V6 

 Pupillary reactivity: none 

 



Sudden death from brain cause: clinical features and 
outcome in a multicenter cohort 
Arnaout M, Mongardon N, Deye N, Legriel S, Dumas F, Sauneuf B, Charpentier J, Pène F, Baud F, 
Chiche JD, Mira JP, Cariou A 
Crit Care Med 2015 

Versailles 

Lariboisière 

Cochin 

3710 OHCA  



Phenotype 

Post-ROSC 

First rythm 

Young healthy woman 

Sudden death from brain cause: clinical features and 
outcome in a multicenter cohort 
Arnaout M, Mongardon N, Deye N, Legriel S, Dumas F, Sauneuf B, Charpentier J, Pène F, Baud F, 
Chiche JD, Mira JP, Cariou A 
Crit Care Med 2015 



Predictors factors of cerebro-vascular etiology 

Sudden death from brain cause: clinical features and 
outcome in a multicenter cohort 
Arnaout M, Mongardon N, Deye N, Legriel S, Dumas F, Sauneuf B, Charpentier J, Pène F, Baud F, 
Chiche JD, Mira JP, Cariou A 
Crit Care Med 2015 



Benefit of an early and systematic imaging procedure after 
cardiac arrest: insights from the PROCAT (Parisian Region Out 
of Hospital Cardiac Arrest) registry. 

J CHELLY, N MONGARDON, F DUMAS, O VARENNE, C SPAULDING, O VIGNAUX, P CARLI, J CHARPENTIER, F PENE, 
JD CHICHE, JP MIRA, A CARIOU 

Resuscitation 2009 

OHCA with ROSC 

Obvious cause? 

ICU admission 

Yes No 

Prodromes? 

Absent or cardiac 

Coronary angiography 

Neurologic or respiratory 

CT-scan If negative 

(trauma, bleeding, sepsis..) 



TDM primaire 
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Coronarographie  

secondaire 

- 

n=896 

n=167 

Diagnosis provided 
by coronarography 

Diagnosis 
provided by 

CT-scan 

No diagnosis 

Benefit of an early and systematic imaging procedure after 
cardiac arrest: insights from the PROCAT (Parisian Region Out 
of Hospital Cardiac Arrest) registry 
J CHELLY, N MONGARDON, F DUMAS, O VARENNE, C SPAULDING, O VIGNAUX, P CARLI, J CHARPENTIER, F PENE, 
JD CHICHE, JP MIRA, A CARIOU 

Resuscitation 2009 
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Post-CA patients with ROSC 

N=148 

Post-resuscitation shock 

Yes 

N=73 

No 

N=75 

Mortality 

64.2% 

Mortality 

58.8% 

Reversible Myocardial Dysfunction in Survivors of 
Out-of-Hospital Cardiac Arrest  
Laurent I, Monchi M, Chiche JD, Joly LM, Spaulding C, Bourgeois B, 
Cariou A, Rozenberg A, Carli P, Weber S, Dhainaut JF.  
J Am Coll Cardiol 2002 
 
 

http://www.elsevier.com/locate/inca/505766


Post-CA 
myocardial 
dysfunction 

Drug toxicity 
(epinephrine?) 

Defibrillation 
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Ischemia-
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SIRS 
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Net fluid balance 

Reversible Myocardial Dysfunction in Survivors of 
Out-of-Hospital Cardiac Arrest  
Laurent I, Monchi M, Chiche JD, Joly LM, Spaulding C, Bourgeois B, 
Cariou A, Rozenberg A, Carli P, Weber S, Dhainaut JF.  
J Am Coll Cardiol 2002 
 
 

http://www.elsevier.com/locate/inca/505766


Six-month survival:  
 Controls 21% 

 HF alone 42% 

 HF + HT 32% 

Laurent I et al. JACC 2005 

p=0.28 

Death by intractable shock (IS):  
 Controls 42% 

 HF alone 10% 

 HF + HT 14% 

p=0.009 
p=0.026 

p=0.018 

Relative risk of death by IS:  
 HF alone 0.21 (95% CI 0.5-0.85) 

 HF + HT 0.29 (95% CI 0.09-0.91) 

 Controls n=19 
 HF alone n=20 
 HF + HT n=22 

Multivariate analysis:  
 HF and six-month death: OR 0.21 (95% CI 0.5-0.85) 

 HF and death by IS: OR 0.29 (95% CI 0.09-0.91) 

High-Volume Hemofiltration after Out-of-Hospital Cardiac 
Arrest. A randomized study. 
Laurent I, Adrie C, Vinsonneau C, Cariou A, Chiche JD, Ohanessian A, 
Spaulding C, Carli P, Dhainaut JF, Monchi M.  
J Am Coll Cardiol 2005 

http://content.onlinejacc.org/current.dtl


Percutaneous  

Circulatory Support 

 



European Resuscitation Council Guidelines  
for Resuscitation 2010 
Section 4. Adult advanced life support 
Deakin CD, Nolan JP, Soar J, Sunde K,  Kostere RW, 
Smith GB, Perkins GD 
Resuscitation 2010 



WHAT LEVEL? 

33°C: the dogma 





WHAT LEVEL? 

33°C: the dogma 

36°C: the future? 



Nielsen N et al. NEJM 2013 

Nielsen N. NEJM 2013 





Spectre des anomalies de la conscience 
après arrêt cardiaque 

Time 

Eveil 
(Niveau de 
conscience) 

Conscience  
normale 

Coma 

Mort cérébrale 

EV persistant EV permanent 

Séquelles graves  

ECM ECM permanent 

Adapté de Stevens RD et al. Crit Care Med 2006 
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Arrêt  
cardiaque 

? 



Prognostication in comatose survivors of cardiac arrest: An 

Advisory Statement from the European Resuscitation Council 

and the European Society of Intensive Care Medicine  
Claudio Sandroni, Alain Cariou, Fabio Cavallaro, Tobias Cronberg, Hans Friberg, 

Cornelia Hoedemaekers, Janneke Horn, Jerry P. Nolan, Andrea O. Rossetti and Jasmeet 

Soar 

Intensive Care Med 2014   

Aims was to: 

 Update and summarize the available evidence on this topic, including 

that on TH-treated patients; 

 Provide practical recommendations on the most reliable 

prognostication strategies, based on a more robust analysis of the 

evidence, in anticipation of the next ERC Guidelines on Resuscitation to 

be published in October 2015; 

 Identify knowledge gaps and suggest directions for future research 

 





Further care 

First 24 hours 

Immediate care 

Comatose survivor 

Prehospital hypothermia 

Transport to CA specialized center 

Avoid early prognostication 

Early goal directed therapy 

Maintenance blood pressure 

Avoid secondary brain insults 

TTE – Assess cardiac damage 

Guide choice of inotropes if required 

Prognostication after 72 hours 

Clinical – SSEP – EEG - Biomarkers 

Maintenance hypothermia 

32-34°C for 24 hours 

Controlled oxygenation 

(02 saturation 94-96%) 

Discuss mechanical 

assistance 

Follow Up 

Assessment for ICD 

Rehabilitation 

Strub et al. Circulation 2011 







 Finally, optimization of post–cardiac arrest care will require 
the commitment of hospital providers to develop and 
implement comprehensive multidisciplinary treatment 
protocols that can be executed 24 hours a day, 7 days a 
week. 

 Optimized post–cardiac arrest care is resource intensive 
and not feasible in every hospital that receives EMS 
patients.  

 A solution proposed by the AHA is the development 
and certification of specialized cardiac resuscitation 
centers. 



In adult patients with ROSC after cardiac arrest (out-of- hospital or in-

hospital), does the use of comprehensive treatment protocol, as 

opposed to standard care, improve outcome (eg, survival)?  

Treatment Recommendation  

 A comprehensive treatment protocol that includes multiple interventions 

provided in a structured way may improve survival after cardiac arrest.  

Knowledge Gaps  

 Studies are needed to determine whether a comprehensive treatment 

protocol after cardiac arrest with a sustained ROSC improves short- and long-

term outcomes. Future studies should define what interventions other than 

hypo- thermia are important inclusions in an effective compre- hensive 

treatment protocol.  



« Cardiac arrest center » :  

 les clés du succès ? 

Des outils solides… Une organisation sans faille… 



Centre d’expertise mort 
subite (CEMS)  

Université Paris 
Descartes 

INSERM 

SAMU 
BSPP 

Réanimation  
 

-sociologie 
-éthique 
- psychologie 

Recherche U970 
INSERM 
-épidémiologie 
-génétique 
-physiologie 

USIC  rythmologie  

Aspect médico-légal 
 

Consultation spécialisée 
famille + Hôpital de jour 

Formation des 
formateurs avec gestes 
qui sauvent (STAPS), 
personnel APHP 

Formation des 
médecins, des 
kinés, des 
pharmaciens 

-évaluation 
-aspect médico-
économique 

-chaire mort subite 
-Fondation Paris 
Descartes 
- Site Web  
 

Consultation mort 
subite du sportif 

Suivi médical, 
prévention 

Prise en charge 
médicale 

Expertise 

Enseignement 
Recherche 

Suivi des 
survivants 



SDEC Registry 
From 15th May 2011 to 15th May 2013 

7 201 out-of-hospital cardiac arrest 

1 048 extra-cardiac etiology 

6 153 presumed cardiac etiology (100 %) 

2 341 non resuscitated 

3 812 with resuscitation attempted (62 %) 

Bougouin W et al. Intensive Care Med 2014 
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