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Des recommandations 
au « fil de l’eau » et tous les 5 ans 

Une nouvelle  « maturité » des sujets 

Réanimation médicalisée
Des arrêts cardiaques  de l’adulte 
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Les point importants des recommandations 
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• Une chaine de survie allongée 

• Les points particulièrement intéressants pour un système médicalisé 
L’ AC :   Un véritable parcours de soins 



Signes annonciateurs et 
prévention 

A l’hôpital mais aussi en préhospitalier dans un 
système le permettant 
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Les signes annonciateurs

• Environ 30 % des patients adultes qui feront un arrêt cardiaque 
préhospitalier ont des signes les jours où les heures précédant
• Il s’agit principalement d’une douleur thoracique, d’une dyspnée 

d’une syncope ou de sueurs froides 
• La reconnaissance précoce d’un SCA par les équipes d’urgence avec 

un ECG et une reperfusion précoce peut prévenir la mort subite
• L’appel au service d’urgence pré hospitalier pour des signes 

annonciateurs avant l’AC améliore la survie

Anticiper la survenue d’un AC est possible 
dans un système médicalisé et régulé comme le SAMU
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Warning Symptoms Are Associated With 
Survival From Sudden Cardiac Arrest 
Marijon E et Al Ann Intern Med. 2016; 164(1): 
23–29. • Only 81 patients (19%) called 

emergency medical services (911) to 
report symptoms prior to SCA

• These were more likely to be patients 
with a history of heart disease 
(P<0.001) and/or continuous chest 
pain (P<0.001).

Survival when 911 was called in 
response to symptoms was 32.1% 
(95%CI 21.8–42.4), compared to 6.0% 
(95%CI 3.5–8.5) in those who did not call 
(P<0.001) 
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2018 ESC Guidelines for the diagnosis and
management of syncope

The Task Force for the diagnosis and management of syncope of
the European Society of Cardiology (ESC)

Developed with the special contribution of the European Heart
Rhythm Association (EHRA)

Endorsed by: European Academy of Neurology (EAN), European
Federation of Autonomic Societies (EFAS), European Federation of
Internal Medicine (EFIM), European Union Geriatric Medicine Society
(EUGMS), European Society of Emergency Medicine (EuSEM)

Authors/Task Force Members: Michele Brignole* (Chairperson) (Italy),
Angel Moya* (Co-chairperson) (Spain), Frederik J. de Lange (The Netherlands),
Jean-Claude Deharo (France), Perry M. Elliott (UK), Alessandra Fanciulli (Austria),
Artur Fedorowski (Sweden), Raffaello Furlan (Italy), Rose Anne Kenny (Ireland),
Alfonso Mart!ın (Spain), Vincent Probst (France), Matthew J. Reed (UK),
Ciara P. Rice (Ireland), Richard Sutton (Monaco), Andrea Ungar (Italy), and
J. Gert van Dijk (The Netherlands)

* Corresponding authors: Michele Brignole, Department of Cardiology, Ospedali Del Tigullio, Via Don Bobbio 25, IT-16033 Lavagna, (GE) Italy. Tel: þ39 0185 329 567,
Fax: þ39 0185 306 506, Email: mbrignole@asl4.liguria.it; Angel Moya, Arrhythmia Unit, Hospital Vall d’Hebron, P Vall d’Hebron 119-129, ES-08035 Barcelona, Spain.
Tel: þ34 93 2746166, Fax: þ34 93 2746002, Email: amoyamitjans@gmail.com.

ESC Committee for Practice Guidelines (CPG) and National Cardiac Societies document reviewers: listed in the Appendix.
1 Representing the European Academy of Neurology (EAN)
2 Representing the European Federation of Internal Medicine (EFIM)
3 Representing the European Society of Emergency Medicine (EuSEM)

ESC entities having participated in the development of this document:
Associations: European Heart Rhythm Association (EHRA)
Councils: Council on Cardiovascular Nursing and Allied Professions, Council for Cardiology Practice, Council on Cardiovascular Primary Care
Working Groups: Myocardial and Pericardial Diseases

The content of these European Society of Cardiology (ESC) Guidelines has been published for personal and educational use only. No commercial use is authorized. No part of the
ESC Guidelines may be translated or reproduced in any form without written permission from the ESC. Permission can be obtained upon submission of a written request to Oxford
University Press, the publisher of the European Heart Journal and the party authorized to handle such permissions on behalf of the ESC (journals.permissions@oxfordjournals.org).

Disclaimer. The ESC Guidelines represent the views of the ESC and were produced after careful consideration of the scientific and medical knowledge and the evidence available
at the time of their publication. The ESC is not responsible in the event of any contradiction, discrepancy and/or ambiguity between the ESC Guidelines and any other official recom-
mendations or guidelines issued by the relevant public health authorities, in particular in relation to good use of healthcare or therapeutic strategies. Health professionals are encour-
aged to take the ESC Guidelines fully into account when exercising their clinical judgment, as well as in the determination and the implementation of preventive, diagnostic or
therapeutic medical strategies; however, the ESC Guidelines do not override, in any way whatsoever, the individual responsibility of health professionals to make appropriate and
accurate decisions in consideration of each patient’s health condition and in consultation with that patient and, where appropriate and/or necessary, the patient’s caregiver. Nor do
the ESC Guidelines exempt health professionals from taking into full and careful consideration the relevant official updated recommendations or guidelines issued by the competent
public health authorities, in order to manage each patient’s case in light of the scientifically accepted data pursuant to their respective ethical and professional obligations. It is also the
health professional’s responsibility to verify the applicable rules and regulations relating to drugs and medical devices at the time of prescription.

VC The European Society of Cardiology 2018. All rights reserved. For permissions please email: journals.permissions@oxfordjournals.org

European Heart Journal (2018) 39, 1883–1948 ESC GUIDELINES
doi:10.1093/eurheartj/ehy037

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article-abstract/39/21/1883/4939241 by guest on 10 F

ebruary 2020

Table 6 High-risk features (that suggest a serious condition) and low-risk features (that suggest a benign condition) in
patients with syncope at initial evaluation in the emergency department
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Importance de détecter les syncopes à haut risque 



Voie d’administration des 
médicaments 

La disparition de la voie IV pour faire place à l’ IO  ? 
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Voix intraveineuse et Intra-osseuse

• La voie intraveineuse qui est la plus classique est aussi la plus efficace 
et la plus prévisible pour administrer les médicaments 
• La voix intra-osseuse 
• A été très employée depuis 10 ans 
• Elle souvent privilégiée 
• Généralement réalisée en pré tibial 

• Est – elle aussi efficace que l’ IV ? 
• Cinq études rétrospectives montrent que la voie IV est associée à un meilleur 

pronostic
• L’analyse secondaire de 2 essais randomisés contrôlés (RCT) aussi 
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Intravenous vs. intraosseous administration of 
drugs during cardiac arrest: A systematic review 

tachycardia, while PARAMEDIC2 compared epinephrine to placebo
in all out-of-hospital cardiac arrest patients.14,18 Additional details
including bias assessment has been provided in previous systematic
reviews.6,7

The primary IO site was tibial (93%) in ALPS, while the primary IO
site was not reported in the PARAMEDIC2.21 Neither ALPS nor
PARAMEDIC2 found a statistically significant interaction between the
route of access and study drug on outcomes (Fig. 2/Table 4).20,21

However, these trials were underpowered to assess such interactions.
Absolute differences between groups favoured IV compared to IO,
except for ROSC in the PARAMEDIC2 trial.

Discussion

In this systematic review on IV vs. IO administration of drugs during
cardiac arrest, only a limited number of studies were identified. This
included six adult observational studies and two subgroup analyses
from randomized trials. Pooled estimates from the observational
studies favoured IV access but with very low certainty of evidence.
Subgroup analysis of the ALPS and PARAMEDIC2 trial demonstrated
no statistically significant interaction between route of access and study
drug on outcomes. No studies were identified in neonates or children.

Table 2 – Bias assessment of observational studies.

Study Confounding Selection Classification of
interventions

Deviation from
intended intervention

Missing
data

Outcomes Selective
reporting

Overall

Feinstein et al.
201712

Serious Serious Moderate Moderate Low Low Moderate Serious

Kawano et al.
201813

Serious Serious Moderate Moderate Low Low Moderate Serious

Clemency et al.
201714

Critical Low Moderate Moderate Low Low Moderate Critical

Nguyen et al.
201915

Critical Low Moderate Moderate Low Low Moderate Critical

Mody et al.
201916

Serious Low Moderate Moderate Low Low Moderate Serious

Zhang et al.
202017

Serious Moderate Moderate Moderate Low Low Moderate Serious

Fig. 1 – Fixed effect meta-analyses.

R E S U S C I T A T I O N 1 4 9 ( 2 0 2 0 ) 1 5 0 !1 5 7 153
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Granfeldt A et AL Resuscitation , 2020: 
149,  150 - 157 
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Recommandations Voie IV et I0

• Il est raisonnable de commencer par essayer de mettre en place une 
voie IV 
• La voie IO est la première alternative en cas de difficulté 
• Pour mémoire :
• Le cathéter central , est réservé aux experts en cas d’échec IV et IO , ou s’il est 

déjà en place 
• La voie endotrachéale, peu fiable est la dernière alternative
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Les vasopresseurs 

Un traitement de plus en plus discuté 
L’adrénaline fait « repartir le cœur » mais aggrave le pronostic neurologique ?



RESUSCITATION 139 (2019) 106–121 

Review

Vasopressors during adult cardiac arrest:
A systematic review and meta-analysis

Mathias J. Holmberg a,b, Mahmoud S. Issa a, Ari Moskowitz a,c, Peter Morley d,
Michelle Welsford e,f, Robert W. Neumar g, Edison F. Paiva h, Amin Coker a,
Christopher K. Hansen a, Lars W. Andersen a,b,i, Michael W. Donnino a,c,
Katherine M. Berg a,c,*, on behalf of the Advanced Life Support Task Force at the
International Liaison Committee on Resuscitation (ILCOR) 1

a Center for Resuscitation Science, Department of Emergency Medicine, Beth Israel Deaconess Medical Center, Boston, MA, USA
bResearch Center for Emergency Medicine, Department of Clinical Medicine, Aarhus University and Aarhus University Hospital, Aarhus,

Denmark
c Division of Pulmonary, Critical Care, and Sleep Medicine, Department of Medicine, Beth Israel Deaconess Medical Center, Boston,

MA, USA
dUniversity of Melbourne Clinical School, Royal Melbourne Hospital, Australia
e Division of Emergency Medicine, McMaster University, Hamilton, Ontario, Canada
f Centre for Paramedic Education & Research, Hamilton Health Sciences, Hamilton, Ontario, Canada
g Department of Emergency Medicine, Michigan Center for Integrative Research in Critical Care, University of Michigan Medical School, Ann Arbor,

MI, USA
hHospital das Clinicas, University of São Paulo School of Medicine, São Paulo, Brazil
i Department of Intensive Care Medicine, Randers Regional Hospital, Randers, Denmark

Abstract
Aim: To systematically review the literature on the use of vasopressors during adult cardiac arrest to inform an update of international

guidelines.

Methods: PRISMA guidelines were followed. We searched Medline, Embase, Web of Science, CINAHL, and the Cochrane Library for

controlled trials and observational studies. The population included adults with cardiac arrest in any setting. Pairs of investigators reviewed

studies for relevance, extracted data, and assessed the risk of bias for individual studies. Certainty of evidence was evaluated using GRADE

for controlled trials and meta-analyses were performed when at least two studies could be pooled.

Results: We included 15 controlled trials and 67 observational studies. The majority of studies included out-of-hospital cardiac arrest only.

Meta-analyses were performed for two controlled trials comparing epinephrine to placebo, three comparing vasopressin to epinephrine, and

three comparing epinephrine plus vasopressin to epinephrine only. All controlled trials ranged between low to some concern in risk of bias.

The certainty of evidence ranged from very low to high. Risk of bias for observational studies was generally critical or serious, largely due to

confounding and selection bias.

* Corresponding author at: Center for Resuscitation Science, Department of Emergency Medicine, Beth Israel Deaconess Medical Center, Boston, MA, USA.
E-mail address: kberg@bidmc.harvard.edu (K.M. Berg).

1

Collaborating authors: Members of the International Liaison Committee on Resuscitation Advanced Life Support Task Force who met authorship criteria as a
collaborator include: Bernd W. Böttiger Clifton W. Callaway Charles D. Deakin Ian R. Drennan Tonia C. Nicholson Jerry P. Nolan Brian J. O’Neil Michael J. Parr Joshua
C. Reynolds Claudio Sandroni Jasmeet Soar and Tzong-Luen Wang.

https://doi.org/10.1016/j.resuscitation.2019.04.008
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Resuscitation
jou r n al ho m epag e: ww w.els evier .c o m/lo c ate / res u sc i ta t ion

Une analyse basée sur plus de 8000 patients, 15 études randomisées dont 2 majeures 
, 1 récente ( PARAMEDIC 2)   et 67 observationnelles



Adrénaline VS Placebo 

RASC 

CI: 0.83, 1.08], absolute risk difference: 11 fewer per 1000 people [95%
CI: from 37 fewer to 17 more], low certainty of evidence), or survival to
hospital discharge (1.8% [29/1620] compared to 2.4% [39/1622], RR: 0.76
[95% CI: 0.47, 1.22], absolute risk difference: 6 fewer per 1000 people
[95% CI: from 13 fewer to 5 more], very low certainty of evidence). Forest
plots for each analysis are provided in Fig. 5.

The observational data on the comparison between vasopressin,
vasopressin plus epinephrine, and epinephrine could not be pooled due

to heterogeneity and high risk of bias. In the six studies identified,
results did not reach statistical significance and were inconsistent
between studies.78–83

Certainty of evidence across studies

An overview of the overall certainty of evidence across studies is provided
in Table 3 and additional information, including GRADE tables for the

Fig. 2 – Pooled estimates for controlled trials comparing epinephrine to placebo.
Pooled estimates for return of spontaneous circulation (A), survival to hospital admission (B), survival to hospital
discharge (C), and favorable neurological outcome at hospital discharge (D). Horizontal lines indicate 95% confidence
intervals of the estimate. The studies are ordered by year of publication within each analysis. Abbreviations: CI,
confidence interval; M-H, Mantel-Haenszel analysis.
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RESUSCITATION 139 (2019) 106–121 
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Adrénaline VS Placebo 
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comparisons evaluated in controlled trials with footnotes explaining
reasons for downgrading, is provided in the Supplemental Content. The
certainty of evidence ranged from very low to high for comparisons of
epinephrine and placebo, from low to very low for comparisons of
vasopressin and epinephrine, and from low to very low for comparisons of
initial epinephrine plus vasopressin and epinephrine only.

Discussion

We performed a systematic review with selected meta-analyses evaluating
the use of vasopressors in cardiac arrest. The resulting synthesis of existing
data and outcomes of the meta-analyses represents a contemporary review of
the evidence and will inform the upcoming ILCOR Consensus on Science
and Treatment Recommendation on vasopressor use during cardiac arrest.

For the comparison of epinephrine to placebo, pooled data from
randomized trials indicate that epinephrine markedly improves ROSC and

Fig. 3 – Pooled estimates for controlled trials of epinephrine compared to placebo stratified by initial rhythm. Pooled
estimates for return of spontaneous circulation (A) and survival to hospital discharge (B) stratified by shockable and
non-shockable rhythms. Horizontal lines indicate 95% confidence intervals of the estimate. The studies are ordered by
year of publication within each analysis. Abbreviations: CI, confidence interval; M-H, Mantel-Haenszel analysis.
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Recommandation: L’adrénaline est toujours là 
!

• L’adrénaline améliore la survie des ACR 
• Ce bénéfice est majeur pour les asystolies et les rythmes non choquables 
• Pour améliorer la survie avec un bon pronostic neurologique il faut 

administrer l’ adrénaline le plus vite possible
• Pour les asystolies et les rythmes non choquables : Immédiatement
• Pour les patients avec un rythme choquable dès que défibrillation est inefficace
• La dose et rythme d’administration reste le même :  1mg IV à répéter toutes les 3 à 

5 minutes

• Enfin pour mémoire les fortes doses d’adrénaline et la vasopressine seule 
ou en association ne sont pas recommandées 
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Administration plus précoce de l’adrénaline

• Tout médicament qui augmente le RASC et la survie lorsqu’il est 
donné après plusieurs minutes aura tendance à augmenter de la 
même façon le nombre de patients  survivants avec un bon ou un 
mauvais pronostic neurologique
• L’adrénaline augmentant la survie, son administration plus précoce 

peut augmenter la survie des patients avec un bon pronostic 
neurologique
• Ce raisonnement repose sur 16 études observationnelles (niveau de 

preuve faible) et sur l’analyse a posteriori de Paramedic 2
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adrenaline played an increasingly important role in 
restoring ROSC. !ese findings are consistent with the 
3-phase cardiac arrest model described by Weisfeldt 
and Becker which reflects the time sensitive changes 
in metabolic and physiological profiles the longer the 

duration of a cardiac arrest. In this model, vasopres-
sors are recommended during the later circulatory and 
metabolic phases (> 4 min) [22]. At a cellular level this 
can be explained as within minutes of the onset of car-
diac arrest, myocardial adenosine triphosphate levels 

Fig. 4 a Adjusted probability (95% CI) of ROSC over time by treatment arm (shockable rhythms only). Model adjusted for age, gender, rhythm, 
aetiology, witness type and bystander CPR. Treatment OR (t = 0): 1.10, 95% CI 0.52–2.32, p = 0.81. Interaction OR: 1.03, 95% CI 0.99–1.07, p = 0.10. b 
Adjusted probability (95% CI) of ROSC over time by treatment arm (non-shockable rhythms only). Model adjusted for age, gender, rhythm, aetiol-
ogy, witness type and bystander CPR. Treatment OR (t = 0): 3.22, 95% CI 1.90–5.47, p < 0.001. Interaction OR: 1.03, 95% CI 1.00–1.06, p = 0.03

Intensive Care Med (2020) 46:426–436
https://doi.org/10.1007/s00134-019-05836-2

ORIGINAL

The in!uence of time to adrenaline 
administration in the Paramedic 2 randomised 
controlled trial
Gavin D. Perkins1,2* , Claire Kenna1, Chen Ji1, Charles D. Deakin3,4, Jerry P. Nolan1,5, Tom Quinn6, 
Charlotte Scomparin1, Rachael Fothergill1,7, Imogen Gunson8, Helen Pocock3, Nigel Rees9, Lyndsey O’Shea9, 
Judith Finn10, Simon Gates11 and Ranjit Lall1

© 2019 The Author(s)

Abstract 
Purpose: To examine the time to drug administration in patients with a witnessed cardiac arrest enrolled in the Pre-
Hospital Assessment of the Role of Adrenaline: Measuring the Effectiveness of Drug Administration in Cardiac Arrest 
(PARAMEDIC2) randomised controlled trial.

Methods: The PARAMEDIC2 trial was undertaken across 5 NHS ambulance services in England and Wales with 
randomisation between December 2014 and October 2017. Patients with an out-of-hospital cardiac arrest who were 
unresponsive to initial resuscitation attempts were randomly assigned to 1 mg intravenous adrenaline or matching 
placebo according to treatment packs that were identical apart from treatment number. Participants and study staff 
were masked to treatment allocation.

Results: 8016 patients were enrolled, 4902 sustained a witnessed cardiac arrest of whom 2437 received placebo 
and 2465 received adrenaline. The odds of return of spontaneous circulation decreased in both groups over time 
but at a greater rate in the placebo arm odds ratio (OR) 0.93 (95% CI 0.92–0.95) compared with the adrenaline arm 
OR 0.96 (95% CI 0.95–0.97); interaction OR: 1.03, 95% CI 1.01–1.05, p = 0.005. By contrast, although the rate of survival 
and favourable neurological outcome decreased as time to treatment increased, the rates did not differ between the 
adrenaline and placebo groups.

Conclusion: The rate of return of spontaneous circulation, survival and favourable neurological outcomes decrease 
over time. As time to drug treatment increases, adrenaline increases the chances of return of spontaneous circulation. 
Longer term outcomes were not affected by the time to adrenaline administration. (ISRCTN73485024).

Keywords: Adrenaline, Advanced life support, Cardiac arrest, Drugs, Timing

*Correspondence:  paramedic@warwick.ac.uk 
1 Warwick Clinical Trials Unit, University of Warwick, Coventry CV4 7AL, UK
Full author information is available at the end of the article
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!e probability of survival had the trial drug been 
administered immediately after cardiac arrest is esti-
mated to be 0.17 (95% CI 0.11–0.23) in the adrenaline 
group and 0.12 (95% CI 0.07–0.18) in the placebo group. 
When time from 999 call to treatment is 40  min the 
estimated probability of survival in both groups drops 
to < 0.01 (see Fig. 3).

Favourable neurological outcome at discharge
!e proportion of patients who survived to hospital dis-
charge with a favourable neurological outcome decreased 
with time in both the adrenaline and the placebo group 
(p < 0.001).

!e odds ratio for favourable neurological outcome in 
the logistic model did not change over time (p = 0.39. risk 
difference: 0.004, 95% CI − 0.006 to 0.013, p = 0.450). !e 
curves appear to converge after approximately 20  min 
from the time of cardiac arrest. !is is limited by very 
low frequency counts and, therefore, should be inter-
preted with caution.

Figure  3 shows that the probability of survival with 
favourable neurological outcome is estimated to be 0.16 
(adrenaline, 95% CI 0.09–0.22) and 0.12 (placebo, 95% 
CI 0.06–0.17) when time to treatment is zero minutes 
and < 0.01 for both groups when time to treatment is 
40 min.

Initial rhythm
Results of separate analyses of patients with shockable 
and non-shockable rhythms (see electronic supplemen-
tal material) were very similar to the overall witnessed 
group, with the exception of patients with an initial 
shockable rhythm for ROSC at hospital admission, where 
the curves for difference in rate of ROSC overlapped dur-
ing the first ten minutes of cardiac arrest (Fig. 4). !e risk 
difference for those with shockable rhythms was 0.131 
(95% CI 0.080–0.182, p < 0.001) and for non-shockable 
rhythms the risk difference was 0.192 (95% CI 0.169–
0.215, p < 0.001). However, these results have to be inter-
preted with caution, due to the small number of patients 
within some of the time categories.

Sensitivity analyses and model selection
Sensitivity analysis showed that the removal of 42 
patients with time to treatment in excess of 60  min (21 
each arm) did not impact upon the conclusions of the 
analysis, therefore, the data were truncated at 60 min to 
maintain clinical plausibility and all results presented are 
based on these data.

Comparison of models with linear and non-linear time 
covariates identified that linear models offered the best 
fit for all four outcome variables. !e results of model 
selection can be found in the electronic supplementary 
material.

Fig. 2 Distribution of time to treatment by treatment type

Injection à 21 minutes 

FVTV

NON 
Choquable 

Probabilité de ROSC 
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Adrénaline : Le plus rapidement possible !

• AHA et ERC une différence : 
• Pour les rythmes non choquables 

tout le monde est d’accord 
• Mais pour les rythmes 

choquables :
• AHA après 2 chocs 
• ERC après 3 chocs par l’équipe d’ALS 

• 3 chocs par un DAE grand public = 1 
choc

6 American Heart Association

Figure 4. Adult Cardiac Arrest Algorithm.
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La ventilation :
BAVU , IOT , Dispositif Supra Glottique  : Quel est le meilleur ?  
L’IOT doit- elle disparaitre  ? 
En pratique que fait – on ? 

3 études randomisées à la base des recommandations 
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Effect of Bag-Mask Ventilation vs Endotracheal Intubation
During Cardiopulmonary Resuscitation on Neurological
Outcome After Out-of-Hospital Cardiorespiratory 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; Benoît 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

IMPORTANCE Bag-mask ventilation (BMV) is a less complex technique than endotracheal
intubation (ETI) for airway management during the advanced cardiac life support phase of
cardiopulmonary resuscitation of patients with out-of-hospital cardiorespiratory arrest.
It has been reported as superior in terms of survival.

OBJECTIVES To assess noninferiority of BMV vs ETI for advanced airway management
with regard to survival with favorable neurological function at day 28.

DESIGN, SETTINGS, AND PARTICIPANTS Multicenter randomized clinical trial comparing BMV with
ETI in 2043 patients with out-of-hospital cardiorespiratory arrest in France and Belgium. Enrollment
occurred from March 9, 2015, to January 2, 2017, and follow-up ended January 26, 2017.

INTERVENTION Participants were randomized to initial airway management with BMV
(n = 1020) or ETI (n = 1023).

MAIN OUTCOMES AND MEASURES The primary outcome was favorable neurological outcome
at 28 days defined as cerebral performance category 1 or 2. A noninferiority margin of 1% was
chosen. Secondary end points included rate of survival to hospital admission, rate of survival
at day 28, rate of return of spontaneous circulation, and ETI and BMV difficulty or failure.

RESULTS Among 2043 patients who were randomized (mean age, 64.7 years; 665 women
[32%]), 2040 (99.8%) completed the trial. In the intention-to-treat population, favorable
functional survival at day 28 was 44 of 1018 patients (4.3%) in the BMV group and 43 of 1022
patients (4.2%) in the ETI group (difference, 0.11% [1-sided 97.5% CI, −1.64% to infinity];
P for noninferiority = .11). Survival to hospital admission (294/1018 [28.9%] in the BMV group
vs 333/1022 [32.6%] in the ETI group; difference, −3.7% [95% CI, −7.7% to 0.3%]) and global
survival at day 28 (55/1018 [5.4%] in the BMV group vs 54/1022 [5.3%] in the ETI group;
difference, 0.1% [95% CI, −1.8% to 2.1%]) were not significantly different. Complications
included difficult airway management (186/1027 [18.1%] in the BMV group vs 134/996
[13.4%] in the ETI group; difference, 4.7% [95% CI, 1.5% to 7.9%]; P = .004), failure (69/1028
[6.7%] in the BMV group vs 21/996 [2.1%] in the ETI group; difference, 4.6% [95% CI, 2.8%
to 6.4%]; P < .001), and regurgitation of gastric content (156/1027 [15.2%] in the BMV group
vs 75/999 [7.5%] in the ETI group; difference, 7.7% [95% CI, 4.9% to 10.4%]; P < .001).

CONCLUSIONS AND RELEVANCE Among patients with out-of-hospital cardiorespiratory arrest,
the use of BMV compared with ETI failed to demonstrate noninferiority or inferiority for
survival with favorable 28-day neurological function, an inconclusive result. A determination
of equivalence or superiority between these techniques requires further research.
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T he preference for certain techniques recommended by
the advanced cardiac life support (ACLS) course for the
patient in cardiac arrest is subject to debate.1,2 In par-

ticular, airway management by endotracheal intubation (ETI)
during cardiopulmonary resuscitation (CPR) of patients with
out-of-hospital cardiorespiratory arrest (OHCA) is currently
contested.3,4 Several recent studies, encompassing a great num-
ber of patients, have identified a significant association be-
tween ETI during CPR and increased mortality.5,6 This asso-
ciation also occurs in patients experiencing cardiac arrest in
the hospital and among children.7,8 Even with large numbers
of patients, all of these studies have been retrospective and de-
pendent on large registries.6 Other retrospective studies,
with smaller patient populations, have found a beneficial
association with ETI.9,10 Recent international norms have not
provided a clear recommendation on the choice of bag-mask
ventilation (BMV) vs ETI.11,12 Ventilation by mask is pur-
ported to possess certain advantages, namely, being easier to
initiate, interfering less with cardiac massage, and appearing
to be associated with few significant complications.

As a consequence of these conflicting data, there has been
interest in a randomized study investigating the presence of
a link between choice of ventilation technique and survival af-
ter CPR.13-15 The purpose of this study was to compare BMV
and ETI in the treatment of patients with OHCA. The hypoth-
esis was that BMV was not inferior to ETI with respect to
28-day favorable neurological outcome.

Methods
Study Design
Detailed trial protocol and statistical analysis plan are avail-
able in Supplement 1. This study was a randomized, parallel-
group, noninferiority, 2-country (Belgium and France), mul-
ticenter, parallel-group trial comparing the efficacy of BMV vs
ETI for advanced airway management in patients with OHCA.
This study, carried out between March 9, 2015, and January
2, 2017, involved 20 prehospital emergency medical services
(EMS) centers: 15 in France and 5 in Belgium. The follow-up
was completed on January 26, 2017. These centers are ambu-
lance base stations equipped with 1 or more mobile intensive
care units, consisting of an ambulance driver, a nurse, and an
emergency physician as the minimum team. All EMS person-
nel included in this study have experience conducting ran-
domized trials with OHCA. French and Belgian out-of-
hospital medical systems are 2-tiered EMS response systems
with ACLS responders, including trained emergency physi-
cians attending the scene by ambulance. A detailed descrip-
tion of the emergency medical system in France has been pre-
viously published.16 This study was approved by both French
and Belgian institutional review boards. In accordance with
French and Belgian laws, the boards waived the requirement
for obtaining informed consent from patients because of the
emergency setting of the research; however, deferred con-
sent of the patient or relatives was required.

Randomization was stratified by center. A computerized
random number generator created the randomization list (1:1)

in blocks of random size (4 to 8) to ensure balanced distribu-
tion of the treatment groups at any time. Group assignments
were sent in sealed envelopes to the study centers.

Patient Population
Patients were enrolled over 22 months, from March 9, 2015,
to January 2, 2017. The trial included adults aged 18 years or
older with out-of-hospital cardiac arrest who received resus-
citation performed by clinicians from participating centers.
Patients who met any of the following criteria were excluded
from the study: suspected massive aspiration before resusci-
tation, presence of a do-not-resuscitate order, known preg-
nancy, and imprisonment.

Study Intervention
Out-of-Hospital Period
This period started at the time of randomization and was com-
pleted on hospital admission or when death was pronounced
at the scene. On arrival of the medical team at the scene, and
after verification of participants’ eligibility, patients were en-
rolled in the study and randomly assigned to either initial BMV
or ETI. Patients assigned to the intervention group were to re-
ceive BMV as advanced airway management by the medical
team during CPR (ACLS). Emergency physicians supervise air-
way management; they perform ETI and can intervene at any
time during the airway procedure.

In case of return of spontaneous circulation, the patient
was intubated in the out-of-hospital setting. If standard BMV
was impossible, or in case of massive regurgitation of gastric
contents during ventilation, ETI of the included patient was
the rescue procedure. Patients assigned to the control group
were to receive ETI during CPR by the medical team. If stan-
dard laryngoscopy-assisted intubation was difficult or impos-
sible, a standardized procedure was recommended, including
bougie placement, laryngeal mask airway, and video-assisted
laryngoscopy, in agreement with French consensus guide-
lines on difficult airway management.17 In instances where
the primary rescuers (ie, firefighters) arrived at the scene
before the medical team, ventilation with the bag mask was
performed as part of basic life support.

During the out-of-hospital phase, patients were resusci-
tated according to international recommendations including

Key Points
Question Is bag-mask ventilation noninferior to endotracheal
intubation for initial airway management during advanced
resuscitation of patients with out-of-hospital cardiac arrest?

Findings In this randomized clinical trial that included 2043
patients, favorable neurological function at 28 days was present in
4.3% in the bag-mask group vs 4.2% in the endotracheal
intubation group, a difference that did not meet the noninferiority
margin of 1%.

Meaning The study findings are inconclusive for noninferiority;
further research would be necessary to assess equivalence or
superiority.
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Effect of a Strategy of Initial Laryngeal Tube Insertion
vs Endotracheal Intubation on 72-Hour Survival in Adults
With Out-of-Hospital Cardiac Arrest
A Randomized Clinical Trial
Henry E. Wang, MD, MS; Robert H. Schmicker, MS; Mohamud R. Daya, MD, MS; Shannon W. Stephens, EMT-P; Ahamed H. Idris, MD;
Jestin N. Carlson, MD, MS; M. Riccardo Colella, DO, MPH; Heather Herren, MPH, RN; Matthew Hansen, MD, MCR; Neal J. Richmond, MD;
Juan Carlos J. Puyana, BA; Tom P. Aufderheide, MD, MS; Randal E. Gray, MEd, NREMT-P; Pamela C. Gray, NREMT-P; Mike Verkest, AAS, EMT-P;
Pamela C. Owens; Ashley M. Brienza, BS; Kenneth J. Sternig, MS-EHS, BSN, NRP; Susanne J. May, PhD; George R. Sopko, MD, MPH;
Myron L. Weisfeldt, MD; Graham Nichol, MD, MPH

IMPORTANCE Emergency medical services (EMS) commonly perform endotracheal intubation (ETI)
or insertion of supraglottic airways, such as the laryngeal tube (LT), on patients with out-of-hospital
cardiac arrest (OHCA). The optimal method for OHCA advanced airway management is unknown.

OBJECTIVE To compare the effectiveness of a strategy of initial LT insertion vs initial ETI in
adults with OHCA.

DESIGN, SETTING, AND PARTICIPANTS Multicenter pragmatic cluster-crossover clinical trial
involving EMS agencies from the Resuscitation Outcomes Consortium. The trial included 3004
adults with OHCA and anticipated need for advanced airway management who were enrolled
from December 1, 2015, to November 4, 2017. The final date of follow-up was November 10, 2017.

INTERVENTIONS Twenty-seven EMS agencies were randomized in 13 clusters to initial airway
management strategy with LT (n = 1505 patients) or ETI (n = 1499 patients), with crossover
to the alternate strategy at 3- to 5-month intervals.

MAIN OUTCOMES AND MEASURES The primary outcome was 72-hour survival. Secondary
outcomes included return of spontaneous circulation, survival to hospital discharge,
favorable neurological status at hospital discharge (Modified Rankin Scale score !3), and key
adverse events.

RESULTS Among 3004 enrolled patients (median [interquartile range] age, 64 [53-76] years,
1829 [60.9%] men), 3000 were included in the primary analysis. Rates of initial airway success
were 90.3% with LT and 51.6% with ETI. Seventy-two hour survival was 18.3% in the LT group
vs 15.4% in the ETI group (adjusted difference, 2.9% [95% CI, 0.2%-5.6%]; P = .04). Secondary
outcomes in the LT group vs ETI group were return of spontaneous circulation (27.9% vs 24.3%;
adjusted difference, 3.6% [95% CI, 0.3%-6.8%]; P = .03); hospital survival (10.8% vs 8.1%;
adjusted difference, 2.7% [95% CI, 0.6%-4.8%]; P = .01); and favorable neurological status at
discharge (7.1% vs 5.0%; adjusted difference, 2.1% [95% CI, 0.3%-3.8%]; P = .02). There were no
significant differences in oropharyngeal or hypopharyngeal injury (0.2% vs 0.3%), airway
swelling (1.1% vs 1.0%), or pneumonia or pneumonitis (26.1% vs 22.3%).

CONCLUSIONS AND RELEVANCE Among adults with OHCA, a strategy of initial LT insertion was
associated with significantly greater 72-hour survival compared with a strategy of initial ETI.
These findings suggest that LT insertion may be considered as an initial airway management
strategy in patients with OHCA, but limitations of the pragmatic design, practice setting, and
ETI performance characteristics suggest that further research is warranted.
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coordination of multiple interventions, including initiation
and maintenance of chest compressions, controlled ventila-
tion, vascular access, drug administration, and defibrillation.
The simpler LT technique may better integrate with and
facilitate these other treatments. Although the 2 groups
reported similar procedural duration, the elapsed time from

EMS arrival to first airway attempt was 2.7 minutes shorter in
the LT than ETI group. Also, LT required fewer insertion
attempts than ETI. This pragmatic trial did not assess mecha-
nisms underlying the effect of airway type on chest compres-
sion quality (in particular, chest compression continuity),
which may potentially influence OHCA outcomes.5,28

Table 3. Out-of-Hospital and In-Hospital Adverse Eventsa

Characteristic
Laryngeal Tube
(n = 1505)

Endotracheal
Intubation
(n = 1499)

Difference,
% (95% CI) P Value

Out-of-Hospital Adverse Events

Multiple (≥3) insertion attemptsb

Initial airway 6/1353 (0.4) 18/1299 (1.4) −0.9 (−1.7 to −0.2) .01

Across all airways 61/1353 (4.5) 245/1299 (18.9) −14.4 (−17.0 to −11.7) <.001

Unsuccessful insertionb

First airway technique 159/1353 (11.8) 573/1299 (44.1) −32.4 (−35.6 to −29.1) <.001

All airway techniques 78/1353 (5.8) 111/1299 (8.5) −2.8 (−4.8 to −0.8) .01

Unrecognized airway misplacement
or airway dislodgement

10/1353 (0.7) 24/1299 (1.8) −1.1 (−2.0 to −0.3) .01

Inadequate ventilation 25/1353 (1.8) 8/1299 (0.6) 1.2 (0.3 to 2.1) .01

In-Hospital Adverse Events

Pneumothorax (first chest x-ray)c 17/485 (3.5) 30/428 (7.0) −3.6 (−6.5 to −0.7) .02

Rib fractures (first chest x-ray)c 16/485 (3.3) 30/428 (7.0) −3.8 (−6.9 to −0.7) .01

Oropharyngeal or hypopharyngeal injury
(first 24 h)d

1/460 (0.2) 1/400 (0.3) 0 (−0.7 to 0.6) .92

Airway swelling or edema (first 24 h)d 5/460 (1.1) 4/400 (1.0) 0.1 (−1.3 to 1.4) .90

Pneumonia or aspiration pneumonitis
(first 72 h)d

120/460 (26.1) 89/400 (22.3) 3.7 (−2.1 to 9.6) .21

a Out-of-hospital adverse events
were based on emergency medical
services personnel reports.
In-hospital adverse events were
determined from review of
medical records.

b Excludes cases receiving
bag-valve-mask ventilation only.

c Includes patients who were
admitted to emergency department
and underwent a chest x-ray.

d Includes patients who were
admitted to emergency department
and survived for at least 1 hour.

Table 2. Outcomes of Patients Included in the Primary and Secondary Analyses

Characteristic

No. (%)

Difference,
% (95% CI)a P Value

Laryngeal Tube
(n = 1505)

Endotracheal
Intubation
(n = 1499)

Primary Outcome

Survival to 72 h (intention-to-treat population) 275 (18.3) 230/1495 (15.4) 2.9 (0.2 to 5.6) .04

Secondary Outcomes

Return of spontaneous circulation
on emergency department arrival

420 (27.9) 365 (24.3) 3.6 (0.3 to 6.8) .03

Survival to hospital discharge 163/1504 (10.8) 121/1495 (8.1) 2.7 (0.6 to 4.8) .01

Favorable neurologic status at discharge
(Modified Rankin Scale score ≤3)

107/1500 (7.1) 75/1495 (5.0) 2.1 (0.3 to 3.8) .02

Modified Rankin Scale score n = 1500 n = 1495

0–No symptoms 17 (1.1) 14 (0.9)

1–No significant disability 32 (2.1) 29 (1.9)

2–Slight disability 22 (1.5) 12 (0.8)

3–Moderate disability 36 (2.4) 20 (1.3)

4–Moderately severe disability 26 (1.7) 24 (1.6)

5–Severe disability 26 (1.7) 22 (1.5)

6–Dead 1341 (89.4) 1374 (91.9)

Additional Analyses

Per-protocol analysis–survival to 72 h 263/1437 (18.3) 209/1356 (15.4) 2.9 (0.1 to 5.7) .045

Intention-to-treat post hoc adjusted analysisb 2.1 (−0.5 to 4.8) .11

Per-protocol post hoc adjusted analysisb 2.3 (−0.4 to 5.1) .09
a For the primary analysis, the estimated difference in 72-hour survival

accounted for interim monitoring and clustering via robust standard errors.
All other comparisons accounted for clustering.

b Post hoc analyses adjusted for age, sex, rhythm, response time, witness
status, and bystander chest compressions. A total of 163 patients were
omitted from post hoc models due to missing data.
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coordination of multiple interventions, including initiation
and maintenance of chest compressions, controlled ventila-
tion, vascular access, drug administration, and defibrillation.
The simpler LT technique may better integrate with and
facilitate these other treatments. Although the 2 groups
reported similar procedural duration, the elapsed time from

EMS arrival to first airway attempt was 2.7 minutes shorter in
the LT than ETI group. Also, LT required fewer insertion
attempts than ETI. This pragmatic trial did not assess mecha-
nisms underlying the effect of airway type on chest compres-
sion quality (in particular, chest compression continuity),
which may potentially influence OHCA outcomes.5,28

Table 3. Out-of-Hospital and In-Hospital Adverse Eventsa

Characteristic
Laryngeal Tube
(n = 1505)

Endotracheal
Intubation
(n = 1499)

Difference,
% (95% CI) P Value

Out-of-Hospital Adverse Events

Multiple (≥3) insertion attemptsb

Initial airway 6/1353 (0.4) 18/1299 (1.4) −0.9 (−1.7 to −0.2) .01

Across all airways 61/1353 (4.5) 245/1299 (18.9) −14.4 (−17.0 to −11.7) <.001

Unsuccessful insertionb

First airway technique 159/1353 (11.8) 573/1299 (44.1) −32.4 (−35.6 to −29.1) <.001

All airway techniques 78/1353 (5.8) 111/1299 (8.5) −2.8 (−4.8 to −0.8) .01

Unrecognized airway misplacement
or airway dislodgement

10/1353 (0.7) 24/1299 (1.8) −1.1 (−2.0 to −0.3) .01

Inadequate ventilation 25/1353 (1.8) 8/1299 (0.6) 1.2 (0.3 to 2.1) .01

In-Hospital Adverse Events

Pneumothorax (first chest x-ray)c 17/485 (3.5) 30/428 (7.0) −3.6 (−6.5 to −0.7) .02

Rib fractures (first chest x-ray)c 16/485 (3.3) 30/428 (7.0) −3.8 (−6.9 to −0.7) .01

Oropharyngeal or hypopharyngeal injury
(first 24 h)d

1/460 (0.2) 1/400 (0.3) 0 (−0.7 to 0.6) .92

Airway swelling or edema (first 24 h)d 5/460 (1.1) 4/400 (1.0) 0.1 (−1.3 to 1.4) .90

Pneumonia or aspiration pneumonitis
(first 72 h)d

120/460 (26.1) 89/400 (22.3) 3.7 (−2.1 to 9.6) .21

a Out-of-hospital adverse events
were based on emergency medical
services personnel reports.
In-hospital adverse events were
determined from review of
medical records.

b Excludes cases receiving
bag-valve-mask ventilation only.

c Includes patients who were
admitted to emergency department
and underwent a chest x-ray.

d Includes patients who were
admitted to emergency department
and survived for at least 1 hour.

Table 2. Outcomes of Patients Included in the Primary and Secondary Analyses

Characteristic

No. (%)

Difference,
% (95% CI)a P Value

Laryngeal Tube
(n = 1505)

Endotracheal
Intubation
(n = 1499)

Primary Outcome

Survival to 72 h (intention-to-treat population) 275 (18.3) 230/1495 (15.4) 2.9 (0.2 to 5.6) .04

Secondary Outcomes

Return of spontaneous circulation
on emergency department arrival

420 (27.9) 365 (24.3) 3.6 (0.3 to 6.8) .03

Survival to hospital discharge 163/1504 (10.8) 121/1495 (8.1) 2.7 (0.6 to 4.8) .01

Favorable neurologic status at discharge
(Modified Rankin Scale score ≤3)

107/1500 (7.1) 75/1495 (5.0) 2.1 (0.3 to 3.8) .02

Modified Rankin Scale score n = 1500 n = 1495

0–No symptoms 17 (1.1) 14 (0.9)

1–No significant disability 32 (2.1) 29 (1.9)

2–Slight disability 22 (1.5) 12 (0.8)

3–Moderate disability 36 (2.4) 20 (1.3)

4–Moderately severe disability 26 (1.7) 24 (1.6)

5–Severe disability 26 (1.7) 22 (1.5)

6–Dead 1341 (89.4) 1374 (91.9)

Additional Analyses

Per-protocol analysis–survival to 72 h 263/1437 (18.3) 209/1356 (15.4) 2.9 (0.1 to 5.7) .045

Intention-to-treat post hoc adjusted analysisb 2.1 (−0.5 to 4.8) .11

Per-protocol post hoc adjusted analysisb 2.3 (−0.4 to 5.1) .09
a For the primary analysis, the estimated difference in 72-hour survival

accounted for interim monitoring and clustering via robust standard errors.
All other comparisons accounted for clustering.

b Post hoc analyses adjusted for age, sex, rhythm, response time, witness
status, and bystander chest compressions. A total of 163 patients were
omitted from post hoc models due to missing data.
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Effect of a Strategy of a Supraglottic Airway Device
vs Tracheal Intubation During Out-of-Hospital Cardiac Arrest
on Functional Outcome
The AIRWAYS-2 Randomized Clinical Trial
Jonathan R. Benger, MD; Kim Kirby, MRes; Sarah Black, DClinRes; Stephen J. Brett, MD; Madeleine Clout, BSc; Michelle J. Lazaroo, MSc;
Jerry P. Nolan, MBChB; Barnaby C. Reeves, DPhil; Maria Robinson, MOst; Lauren J. Scott, MSc; Helena Smartt, PhD; Adrian South, BSc (Hons);
Elizabeth A. Stokes, DPhil; Jodi Taylor, PhD; Matthew Thomas, MBChB; Sarah Voss, PhD; Sarah Wordsworth, PhD; Chris A. Rogers, PhD

IMPORTANCE The optimal approach to airway management during out-of-hospital cardiac
arrest is unknown.

OBJECTIVE To determine whether a supraglottic airway device (SGA) is superior to tracheal
intubation (TI) as the initial advanced airway management strategy in adults with
nontraumatic out-of-hospital cardiac arrest.

DESIGN, SETTING, AND PARTICIPANTS Multicenter, cluster randomized clinical trial of paramedics
from 4 ambulance services in England responding to emergencies for approximately 21 million
people. Patients aged 18 years or older who had a nontraumatic out-of-hospital cardiac arrest and
were treated by a participating paramedic were enrolled automatically under a waiver of consent
between June 2015 and August 2017; follow-up ended in February 2018.

INTERVENTIONS Paramedics were randomized 1:1 to use TI (764 paramedics) or SGA (759
paramedics) as their initial advanced airway management strategy.

MAIN OUTCOMES AND MEASURES TheprimaryoutcomewasmodifiedRankinScalescoreathospital
discharge or 30 days after out-of-hospital cardiac arrest, whichever occurred sooner. Modified
Rankin Scale score was divided into 2 ranges: 0-3 (good outcome) or 4-6 (poor outcome;
6 = death). Secondary outcomes included ventilation success, regurgitation, and aspiration.

RESULTS A total of 9296 patients (4886 in the SGA group and 4410 in the TI group) were
enrolled (median age, 73 years; 3373 were women [36.3%]), and the modified Rankin Scale
score was known for 9289 patients. In the SGA group, 311 of 4882 patients (6.4%) had a good
outcome (modified Rankin Scale score range, 0-3) vs 300 of 4407 patients (6.8%) in the TI
group (adjusted risk difference [RD], −0.6% [95% CI, −1.6% to 0.4%]). Initial ventilation was
successful in 4255 of 4868 patients (87.4%) in the SGA group compared with 3473 of 4397
patients (79.0%) in the TI group (adjusted RD, 8.3% [95% CI, 6.3% to 10.2%]). However,
patients randomized to receive TI were less likely to receive advanced airway management
(3419 of 4404 patients [77.6%] vs 4161 of 4883 patients [85.2%] in the SGA group). Two of
the secondary outcomes (regurgitation and aspiration) were not significantly different
between groups (regurgitation: 1268 of 4865 patients [26.1%] in the SGA group vs 1072 of
4372 patients [24.5%] in the TI group; adjusted RD, 1.4% [95% CI, −0.6% to 3.4%];
aspiration: 729 of 4824 patients [15.1%] vs 647 of 4337 patients [14.9%], respectively;
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Among patients with out-of-hospital cardiac arrest, randomization to a 
strategy of advanced airway management with a supraglottic airway 
device compared with tracheal intubation did not result in a favorable 
functional outcome at 30 days
6.4% versus 6.8% good neurological out come 

The median time to death was not significantly different
between the groups (67 minutes for the supraglottic airway
device in 4871 patients vs 63 minutes for tracheal intubation
in 4400 patients), and neither was the compression fraction
in a very small sample of 66 patients (median of 86% [inter-
quartile range, 81%-91%] in 34 patients for the supraglottic
airway device vs median of 83% [interquartile range, 74%-
89%] in 32 patients for tracheal intubation (P = .14; eTable 6
in Supplement 2).

Discussion
In this pragmatic, multicenter, cluster RCT, no significant dif-
ference was found between tracheal intubation and the su-
praglottic airway device for the primary outcome of modified
Rankin Scale score (range, 0-3; good outcome) at hospital dis-
charge or 30 days after an out-of-hospital cardiac arrest for all
trial patients.

Patients with a short duration of cardiac arrest and who
receive bystander resuscitation, defibrillation, or both, are
considerably more likely to survive and are also less likely to
require advanced airway management.22 This problem of
confounding by indication is an important limitation of
many large observational studies that show an association
between advanced airway management and poor outcome
in out-of-hospital cardiac arrest.23 This study found that
21.1% (360/1704) of patients who did not receive advanced
airway management achieved a good outcome compared
with 3.3% (251/7576) of patients who received advanced air-
way management.

Paramedics randomized to use tracheal intubation were
less likely to use advanced airway management than para-
medics randomized to use the supraglottic airway device.
Tracheal intubation is a more complex skill than supraglottic
airway device insertion and requires 2 practitioners, addi-
tional equipment, and good access to the patient’s airway24;
however, out-of-hospital cardiac arrest often occurs in loca-
tions where patient access is challenging.

Tracheal intubation has been associated with potential
harms including unrecognized esophageal intubation, lengthy
pauses in chest compressions, and overventilation.25,26 No evi-
dence of a difference in compression fraction was found in a
small subsample of the enrolled patients, but the potential for
harm associated with tracheal intubation persists.

At the outset, it was expected that most patients with a fa-
vorable outcome would not receive advanced airway manage-
ment, and that some crossover would occur. For these rea-
sons, 2 exploratory sensitivity analyses were prespecified only
in patients who received advanced airway management, even
though these analyses are susceptible to bias.27

Patients who received advanced airway management
were similar in the 2 groups (eTable 1 and eTable 2 in Supplement
2), and a strategy of using a supraglottic airway device first
was associated with better outcomes whenever advanced
airway management was undertaken by a trial paramedic
(eTable 4); however, the between-group difference was less
than the prespecified clinically important difference and less
than the minimally important difference of approximately
3% reported by others.28

The strategy of using a supraglottic airway device first also
achieved initial ventilation success more often. Although

Figure 3. Forest Plot of Primary and Subgroup Analyses

Favors
Tracheal

Intubation

Favors
Supraglottic
Airway Device

0.5 2.01.0
Odds Ratio (95% CI)

No. of Patients/Total No.a

Tracheal
Intubation

Supraglottic
Airway Device

Subgroup analysis

Adjusted Odds
Ratio (95% CI) P Value

300/4407 311/4882Primary analysis for modified Rankin Scale scoreb 0.92 (0.77-1.09) .33

300/10 741 311/11 462Sensitivity analysis for primary outcomef 0.96 (0.81-1.14) .63

154/697 177/764Utstein comparatorc 1.04 (0.80-1.35)
.24d

130/3658 123/4067Utstein noncomparatorc 0.84 (0.65-1.09)
87/556 76/607Out-of-hospital cardiac arrest witnessed by paramedice 0.78 (0.55-1.09)

.24d
212/3848 235/4271Out-of-hospital cardiac arrest not witnessed by paramedice 0.98 (0.80-1.20)

The area of the squares is proportional to the number of patients included.
The odds ratios were estimated from a mixed-effects logistic regression model
with stratification factors fitted as fixed effects and study paramedic as a
random effect. The Wald test was used for the P value comparisons. Patients
are grouped by the randomization assignment of the first study paramedic on
the scene. A breakdown of the modified Rankin Scale scores in the form of
horizontally stacked bar charts appears in eFigure 2 in Supplement 2.
a No. of patients with a modified Rankin Scale score in the range of 0 to 3

(good outcome).
b There were missing data for 7 patients (3 in the tracheal intubation group

and 4 in the supraglottic airway device group).
c The Utstein comparator includes patients with an out-of-hospital cardiac

arrest with a likely cardiac cause that is witnessed and has an initial rhythm
amenable to defibrillation. For the Utstein comparator and noncomparator
analyses, there were missing data for 103 patients (52 in the tracheal
intubation group and 51 in the supraglottic airway device group).

d Indicates a P value for interaction.
e The not witnessed group includes all arrests not witnessed by a study

paramedic. For the witnessed and not witnessed analyses, there were missing
data for 7 patients (3 in the tracheal intubation group and 4 in the supraglottic
airway device group).

f Includes patients treated by a study paramedic who were not resuscitated.
There were missing data for 4 patients (1 in the tracheal intubation group and 3
in the supraglottic airway device group).

Research Original Investigation Effects of a Supraglottic Airway Device vs Tracheal Intubation After Out-of-Hospital Cardiac Arrest

788 JAMA August 28, 2018 Volume 320, Number 8 (Reprinted) jama.com

jamanetwork/2018/jama/28aug2018/joi180088 PAGE: left 10 SESS: 60 OUTPUT: Aug 14 15:1 2018
© 2018 American Medical Association. All rights reserved.

JAMA. 2018;320(8):779-791. doi:10.1001/jama.2018.11597



Ventilation : Les propositions des recommandations  

• Quel que soit le contexte on peut recourir à la ventilation au ballon ou à 
une stratégie de contrôle des voix aériennes
• Si un contrôle des voies aériennes est réalisé en pré hospitalier il est 

proposé : 
• quand le taux de succès local de l’intubation est faible d’utiliser un dispositif 

supra glottique
• quand le taux de succès local de l’intubation est élevé  d’utiliser un dispositif 

supra glottique ou l’IOT
La meilleure façon ou la combinaison de gestes pour contrôler les voies 
aériennes est variable en fonction du moment (avant, après RACS), de 

l’environnement et des compétences des intervenants. 
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Recommandations fortes et de bons sens !

• L’interruption des compressions thoracique doit être le plus 
brève possible,  plutôt que de la prolonger pour intuber il 
vaut mieux différer l’IOT et la réaliser après le RACS
• Vérifier l’intubation avec la capnographie
• Pour garantir un taux de succès élevé  à l’IOT : Mettre en 

place une formation continue et une analyse qualité
• Un taux de succès élevé c’est 95 % en 2 tentatives 
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De très nombreux autres sujets

• ECMO , Angioplastie , MCE mécanique 
•Détermination précoce du pronostic 

« Pronostication »
•Arrêt cardiaque dans les circonstances 

particulières 
• toxicologie overdose d’opioïdes 
• grossesse

•Arythmies (Tachy, bradycardie) péri AC
• Réhabilitation 
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Review

Prognostication with point-of-care echocardiography
during cardiac arrest: A systematic review

Joshua C. Reynolds a,*, Mahmoud S. Issa b, Tonia C. Nicholson c, Ian R. Drennan d,
Katherine M. Berg b,e, Brian J. O’Neil f, Michelle Welsford g, On behalf of the Advanced
Life Support Task Force of the International Liaison Committee on Resuscitation 1

aDepartment of Emergency Medicine, Michigan State University College of Human Medicine, Grand Rapids, MI, United States
bCenter for Resuscitation Science, Department of Emergency Medicine, Beth Israel Deaconess Medical Center, Boston, MA, United States
cDepartment of Emergency Medicine, Waikato Hospital, Hamilton, New Zealand
d Li Ka Shing Knowledge Institute, University of Toronto Institute of Medical Science, Toronto, Ontario, Canada
eDivision of Pulmonary, Critical Care, and Sleep Medicine, Beth Israel Deaconess Medical Center, Boston, MA, United States
fDepartment of Emergency Medicine, Wayne State University School of Medicine, Detroit, MI, United States
gDivision of Emergency Medicine, McMaster University, Hamilton, Ontario, Canada

Abstract
Aim: To conduct a prognostic factor systematic review on point-of-care echocardiography during cardiac arrest to predict clinical outcomes in adults with

non-traumatic cardiac arrest in any setting.

Methods: We conducted this review per PRISMA guidelines and registered with PROSPERO (ID pending). We searched Medline, EMBASE, Web of

Science, CINAHL, and the Cochrane Library on September 6, 2019. Two investigators screened titles and abstracts, extracted data, and assessed risks

of bias using the Quality in Prognosis Studies (QUIPS) template. We estimated prognostic test performance (sensitivity and specificity) and measures of

association (odds ratio). Grading of Recommendations Assessment, Development and Evaluation (GRADE) methodology evaluated the certainty of

evidence.

Results: In total, 15 studies were included. We found wide variation across studies in the definition of ‘cardiac motion’ and timing of sonographic

assessment. Most studies were hindered by high risks of bias from prognostic factor measurement, outcome measurement, and lack of adjustment for

other prognostic factors. Ultimately, heterogeneity and risk of bias precluded meta-analyses. We tabulated ranges of prognostic test performance and

measures of association for 5 different combinations of definitions of ‘cardiac motion’ and sonographic timing, as well as other miscellaneous

sonographic findings. Overall certainty of this evidence is very low.

Conclusions: The evidence for using point-of-care echocardiography as a prognostic tool for clinical outcomes during cardiac arrest is of very low

certainty and is hampered by multiple risks of bias. No sonographic finding had sufficient and/or consistent sensitivity for any clinical outcome to be used

as sole criterion to terminate resuscitation.

Keywords: Cardiac arrest, Cardiopulmonary resuscitation, Echocardiography, Point-of-care ultrasound, Prognostication, Systematic review
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RESUSCITATION 152 (2020) 56 -68 

• L’échographie au cours de la RCP a connu un succès grandissant suite 
aux recommandation de 2015  : 15 études ont été analysées
• Aucun signe échographique n’est suffisant ou suffisamment sensible 

pour permettre de prédire le pronostic ou de décider d’arrêter la 
réanimation
• Sur le plan diagnostique la fréquence de la dilatation du ventricule 

droit peut conduire à une surestimation du diagnostic d’embolie 
pulmonaire massive
• Nécessité d’une formation adaptée et de minimiser les interruptions 

de la RCP
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Réanimation cardio – pulmonaire et COVID-19 

• Quelles causes d’ ACR sont liées au COVID-19 ? 
• Quels risques de contamination pour le public et 

les personnels de santé ?
• Comment adapter la RCP ?

Des recommandations internationales et françaises 
ont été publiées dès Avril 2020
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Les causes d’ACR au cours de l’épidémie COVID-19 sont multiples :

• Directement liées à l’infection par le COVID-19
• Hypoxie liée à l’atteinte respiratoire (SDRA),
• Atteinte myocardique, troubles du rythme, thromboses veineuses et artérielles 

multiples (embolie pulmonaire, AVC …)
• Secondaires au traitement : 

• Automédication  par l’hydroxychloroquine et/ou d’azythromycine associées à des 
anomalies du QT.

• Conséquences psychiatriques du confinement : 
• Toxicomanie , suicide, intoxications, violences diverses…

• Étiologies habituelles d’arrêt cardiaque 
• Favorisées par la perturbation des parcours de soins classiques et la peur de 

consulter.

AC survenant à domicile :  peu ou pas de témoins pendant le confinement
Augmentation relative du nombre et du mauvais pronostic des AC 

variables d’une région à l’autre
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Quels risques de contamination font courir les gestes classiquement effectués au cours 
de la RCP ? 

• Au cours de l’évaluation de la ventilation pour reconnaître l’ ACR 
• En s’approchant de la bouche du patient

• Au cours des compressions thoraciques du MCE
• Risque d’aérosolisation du virus.

• Toutes les interventions sur les voies aériennes exposent au risque aérien 
et liquide
• Basique : 

• La VA par le BAB est très contaminante ! , la VA au ballon un peu moins
• Spécialisée : 

• La réalisation d’une intubation orotrachéale (IOT) sans protection adéquate est 
particulièrement dangereuse. 

• Par contre la ventilation mécanique avec filtre n’expose que peu ou pas au risque de 
contamination

• Défibrillation: 
• Peu ou pas de risque d’aérosolisation du virus
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Comment réduire les risques d’exposition ? RCP de base  (BLS)

• Pour la reconnaissance de l’AC:  
• Observer l’absence de signe de vie et de respiration normale, sans 

s’approcher de la bouche de la victime

• Au cours de la RCP guidée par téléphone: 
• Réaliser les compressions thoraciques seules, 
• La ventilation par le BAB par les témoins est contre-indiquée

• L’utilisation dès que possible par les témoins du DAE doit 
plus que jamais être privilégiée
• Le sauveteur volontaire doit au moins porter un masque 

et désinfecter ses mains
• La bouche de la victime est couverte : linge , masque 
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Comment réduire les risques d’exposition ? RCP Spécialisée :  

• Lors de l’engagement d’une équipe d’urgence (secouristes, SMUR), 
l’ informer d’un risque avéré ou potentiel d’infection à COVID-19 et 
utiliser toutes les mesures de protection (contact /gouttelettes /air) 
comme en unité de réanimation 

• Privilégier l’intubation pour la ventilation et la réaliser avec gants 
,FFP2 , lunettes et chapeau

• Tous les appareils de réanimation respiratoire (masque-ballon , 
ventilateur) sont adaptés (filtres)

• L’urgence de la RCP ne doit pas obérer le temps nécessaire à la 
mise en œuvre d’une protection efficace des intervenants

• Il faut limiter les intervenants aux seuls membres de l’équipe 
nécessaires à la réalisation de la RCP 

• Aération des locaux , désinfection des matériels après la 
réanimation
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Conclusion 
ALS / Pour les sujets principaux :

• Ce sont des recommandations de la 
« maturité »

Propositions pragmatiques adaptées à la prise 
en charge sur le terrain et différentes en 
fonction des personnes, des lieux, du moment 
de la réanimation. 

• De nombreuses voies de recherche 
encore ouvertes ….APPAC  2025, 2030…

PECO 2021


