W,
RESrFAU DES URGENCES DE LA VALLEEd DU RHONE r

Printemps 2018 de la Médecine d'Urgence

Ventilation lors de la réanimation
d’un arrét cardiaque

Frédéric Adnet

Urgences —Samu 93
Hopital Avicenne, 93000 Bobigny
frederic.adnet@aphp.fr

geme édition, Lyon, mardi 15 mai 2018



pot%tlal L‘_percelved o

preventing 5
personal(‘U E boundary £

I

S

lA

I

|

N p—
—_—

T
~—

\’_

ging

recognizing
Sacademic

financial
: o beneflt actual

Interest

influence




Des l'origine...

980-1037 Avicenne propose d’insérer une canule
d’or dans la trachée

1871 Trendelenberg propose la trachéostomie
1885 Kristen invente le laryngoscope

1889 Head introduit la sonde endotrachéale



A l'origine : RCP = airway

A




A l'origine : RCP = airway

A LIFE-SAVING seesaw has been in-
vented by a University of California
scientist to revive those whose hearts
have stopped, as the result of certain
kinds of accidents. While oxygen is
forced into the lungs and heat is ap-
plied to the body, the patient will
be rocked steadily up and down on
the pivoted plank, to which he will
be strapped lying on his back. The
theory is that the steady change in
position will cause gravity to send
the blood coursing through the veins
and will start the heart beating. The
apparatus, the inventor points out,
is for use only in certain cases where
the patient has met with an unusual
accident.

The patient is rocked while oxygen is administered



Approche scientifique d’un dogme...
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Le bouche a bouche...

Proposé en 1740 par 'académie des Sciences de

Paris

Enterré en 2000 par une étude NEJM

The New England
Journal of Medicine

© Copyright, 2000, by the Massachusetts Medical Society

VOLUME 342 May 25, 2000 NUMBER 21

TABLE 4. PRIMARY AND SECONDARY QOUTCOMES ACCORDING TO TREATMENT GROUP.

CARDIOPULMONARY RESUSCITATION BY CHEST COMPRESSION ALONE
OR WITH MOUTH-TO-MOUTH VENTILATION

ALFRED HALLSTROM, PH.D., LeonaRD CoBss, M.D., Euse Jounson, B.A., AnD MicHaEL Copass, M.D.

CHEsT COMPRESSION CHEST
pLus Mouth-To-MoutH Compression  Two-SipEp DiFFERENCE
Outcome VENTILATION ALONE P VaLue (95% CI*
noJtotal no. (%) %
Discharged alive (primary 29/278 (104) 35/240 (14.6) 018 42(-15t0938)
outcome)
Admitted to the hospital 95/279 (34.1) 97/241 (40.2) 015 61(-21t 15.0)

*CI denotes confidence interval.




Historique de la ventilation pendant la
RCP

* « Airway Breathing and ..peut étre...C »
(Safar,1950)

* Puis le « C » vient challenger le A,B:

— 1/5 compressions (1992)
—2/15 (1995)

. 2/30 (2005)
— C...A..B.. (2010)

 MCE seul est autorise (2015)

2015 Layperson—Compression- | Compression-only CPR is a reasonable alternative to conventional CPR in the adult cardiac arrest updated for 2015
Only CPR Versus patient (Class lla, LOE C-LD).
Conventional CPR




Historique de la ventilation pendant la
RCP

a reasonable alternative to conventional CPR in the adult cardiac arrest updated for 2015
a4, LOE C-LD).




La ventilation géne ’lhémodynamique

CPR - 5:1 Rato

R - 15:2 Ratio
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Définition des pauses

Cheskes et al Perishock Pause Predicts Survival From VF/VT 59

|
|l

Mﬂf )’J w % WWW W Mﬁ’ ","l\Ml&/ﬁf“M'qp’l/pprw}\w {J

Nl ﬁ 'l\ f”l M/ ﬂﬁwﬁp M‘\ W\ 'W rm -

l |

Shock Delivered
s
oo \
o)
o
e

m
P et—————, L b et
———
e}
—
I 8
=
f}
i R
=
—
B ——
Compression
o
2 1
o
3
P
=
a3
=
g =
&
® 3
o o
! c
b @
[
A k D
by rst Post-Shock Compression =

0
Time (Seconds)

Cheskes S et al. Circulation 2011;124:58-66



Association survie et interruption MCE

Circulation (’ s

Associations

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Association Between Chest Compression Interruptions and Clinical Outcomes of Ventricular
Fibrillation Out-of-Hospital Cardiac Arrest
Tom F. Brouwer, Robert G. Walker, Fred W. Chapman and Rudolph W. Koster

Table 2. Survival to hospital discharge as a function of the duration of the longest pause#.

Pause duration P value*
<10 sec 10-19 sec >20 sec
Longest pre-shock pause (n=294) 43% 37% 24% <0.01
Longest post-shock pause (n=311) 37% 36% 35% 0.69

Analyse multivariée: augmentation de la mortalité de 17% pour chaque
Augmentation de 5 secondes d’interruption du MCE.

Brouwer TF et al. Circulation. August 2015



Outcomes After Out-of-Hospital Cardiac Arrest Treated
by Basic vs Advanced Life Support

Prachi Sanghavi, BS; Anupam B. Jena, MD, PhD:; Joseph P. Mewhouse, PhD: Alan M. Zaslavsky, PhD

CO m pa ra iSO ne nt re patie ntS Figure 2. Kaplan-Meier Analysis of Survival After Cardiac Arrest by Ambulance Service Level
en ACR pris en charge ALS vs. "0
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CONCLUSIONS AND RELEVANCE Patients with out-of-hospital cardiac arrest who received BLS
had higher survival at hospital discharge and at 90 days compared with those who received
ALS and were less likely to experience poor neurological functioning.

JAMA Internal Medicine Published online November 24, 2014



Association of Prehospital Advanced Airway
Management With Neurologic Outcome
and Survival in Patients With
Out-of-Hospital Cardiac Arrest

Kohei Hasegawa, MD, MPH

Importance |t is unclear whether advanced airway management such as endotra-
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Kohei Hasegawa, MD, MPH
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Predictors of Survival and Favorable Functional Outcomes
After an Out-of-Hospital Cardiac Arrest in Patients
Systematically Brought to a Dedicated Heart Attack Center
(from the Harefield Cardiac Arrest Study)

M. Bilal Igbal, MD™*, Abtehale Al-Hussaini, MD", Gareth Rosser, MD", Saleem Salehi, MD",

- - E - - arww oA - = e

ACR extrahospitaliers récupérés et hospitalisés, analyse de la survie

A HR  95%CI P
O SO - 246 1.37-443 0003
Duration of resuscitation ‘ 103 101-1.05 <0.001
Ay sy - 667 266-1674 <0.001
Hypothermi i
AR - 045 024-084 0013
Cardiac catherisation —— 034 0.15-0.76 0.009
0.01 0.1 1 10 100
Decreased morality HR Increased mortality

Am J Cardiol 2015;115:730e737
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Interruptions in Cardiopulmonary Resuscitation From Paramedic

Endotracheal Intubation

Wang HE. Ann Emerg Med. 2009

15

Percentage of Patients
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Hyperoxie délétere!

Association Between Arterial Hyperoxia

Following Resuscitation From Cardiac Arrest
and In-Hospital Mortallty

J. Hope Kilgannon, MD

Cant

Figure. In-Hospital Death Between
Hyperoxia and Normoxia

Log-rank P<.001

T
0 7 14 21 28
Days
No. at risk
Normoxia 1171 514 236 129 83
Hyperoxia 1156 406 211 115 70

JAMA. 2070;303(21):2165-2171



Mortality and morbidity in acutely ill adults treated with ® @
liberal versus conservative oxygen therapy (I0TA):
a systematic review and meta-analysis bancet 2018;391: 1603705

Derek K Chu*f, LisaH-Y Kim*f, Paul | Young, Nima Zamiri, Saleh A Almenawer, Roman Jaeschke, Wojciech Szczeklik, Holger | Schiinemann,
John D Neary, Waleed Alhazzani

A
Setting Liberal (WN) Conservative (n/N) RR(95% Q) % weight
Neurclogical (stroke-traumatic brain injury) ! B
Alietal (2014)%% Stroke 5/155 41146 —1"— 118 (0-32-4.30) 16
Roffe etal (2017 Stroke 50/2668  45/2668 111 (075-166) 166 509 O Tral
Ronning et al (1959)* Stroke 36/292 27/258 118 (074-189) 119 == 95%Cl
Singhal et al (2005)% Stroke (ischaemic) o0/9 17 —— 027 (0-01-5.70) 03 — Regression slope
NCT00414726 Stroke (ischaemic) 14/43 442 | — 342(1-22-954) 25 __aazal
Shietal (2017) Stroke (ischazmic) o/ o/9 ; (Bxclded)  © g 5
Sepsis |
NCT02378545 (2015) Sepsis 325 2/25 —+l—b 150(0:27-8.22) 09 20+
: x
Emergency surgery | ;,
Butleret al (1987 )% Limb ischaemia 117 0/22 4——%—* 3.83(0.17-88.62) 03 =
Schietroma et al (20167 Perforated peptic ulcer 27119 4/120 ‘+— 0.50 (0.09-270) 0.9 2
NCTo2687217 Acute appendicitis 0/30 0/30 | (Excluded) 0 g 1.0
Critical care (mixed medical-surgical) b
Girardis et al (2016)¢ Critical illness 80/243 58/235 1.33(1.00-178) 321 %
Parwar et al (20162 Critical illness 12/51 1353 0-96 (0-48-1-90) 56 2
0.5
Cardiac (myocardial infarction-cardiac arrest)
Hofmann et al (2017)* Myocardial infarction 533311 44/3318 1:21(0-81-1-80) 16-8
Khoshnood et al (2015)% Myocardial infarction (STEMI) /85 75 0-88 (0-18-4-24) 11
Kuisma et al (2006)° Cardiac arrest 414 4/14 1.00(031-3.23) 19
Rawles et al (1976)= Myocardial infarction 9/105 3/95 271(076-973) 16
Stub etal (2012)% Myocardial infarction (STEMI)  5/312 11312 045 (016-1.29) 2.4
Ukholkina et al (2005)* Myocardial infarction 158 0/79 +—t— 407 (017-9810) 06
Young etal (2014)% Cardiac arrest sla 48 —_— 1:11 (0-45-2-75) 32 02 . T f
| . ) ’
e 1 Percentage point increase in Sp0,
In-hospital mortality, overall (P=0%, p=0-020) 283/7555 227/7516 ¢ 1-21(1-03-1-43) 100
30-day mortality, overall (*=0%, p=0-033) 4847546 422/7507 (} 1-14 (101-1-28) 100
Mortality at longest follow-up, overall (F=0%, p=0-044) 828/7897  749/7857 0 110(1-00-120) 100
T T T T
02 o5 10 20 50
«— —
Favours moreoxygen  Favours less oxygen

Interpretation In acutely ill adults, high-quality evidence shows that liberal oxygen therapy increases mortality without
improving other patient-important outcomes. Supplemental oxygen might become unfavourable above an SpO,
range of 94-96%. These results support the conservative administration of oxygen therapy.




Contents lists available at ScienceDirect

EUROPEAN
3 Resuscitation ' RESUSCITATION
1_131_\ I]—R journal homepage: www.elsevier.com/locate/resuscitation COUNCIL

Review article

Endotracheal intubation versus supraglottic airway placement in
out-of-hospital cardiac arrest: A meta-analysis

| Justin L. Benoit*, Ryan B. Gerecht, Michael T. Steuerwald, Jason T. McMullan

University of Cincinnati, College of Medicine Department of Emergency Medicine, 231 Albert Sabin Way PO Box 670769, Cincinnati, OH, 45267-0769, USA

Study N(ETI) N(SGA) OR (95% ClI) ;
FULL MODEL: !
Kajino2011 1679 3698  0.71(0.39-1.30) —a—
McMullan 2014 5581 3110 1.66 (1.15-2.41) : N
Noda 2007 4 24 5.22 (0.09-299.04) |} ; & |
Tanabe 2013 12992 29640  1.30 (1.06-1.59) I|—|—|
Wang 2012 8487 1968 1.40 (1.04-1.89) -
Yanagawa 2010 158 478 1.01 (0.20-5.05) I ﬁ l
TOTAL 28911 38918  1.33(1.09-1.61) '

;
SENSITIVITY ANALYSIS MODEL: !
Kajino 2011 1679 3698 0.71 (0.39-1.30) |—:—:—|
McMullan 2014 5591 3110 1,66 (1.15-2.41) -]
Tanabe 2013 12992 29640  1.30(1.06-1.59) 5}—-—|
Wang 2012 8487 1968 1.40 (1.04-1.89) i
TOTAL 28749 38416  1.33 (1.04-1.69) Y

0.1 T 10 100
Favors SGA Favors ETI

Fig. 5. Forest plot for neurologically intact survival to hospital discharge. ETl = Endotracheal intubation; SGA = Supraglottic airway; OR = Odds ratio; Cl=Confidence interval;
Full Model = Random effects model with all studies included; Sensitivity Analysis Model= Random effects model excluding studies of “very low™ quality.

Resuscitation, 2015



Guidelines 2010

Advanced Life Support

Unresponsive?
Not breathing or only occasional gasps

+ Give adrenaline every3-5 min

.
* Correct reversible causes o Tension peumothorax

Fig. 1.6. ALS cardiac arrest algorithm, © 2010 ERC.



2015: Equipoise

Contents lists available at ScienceDirect

. - EUROPEAN
Resuscitation V) |rsuscmnon
COUNCIL
journal homepage: www.elsevier.com/locate/resuscitation
European Resuscitation Council Guidelines for Resuscitation 2015 @Cmmrk

Section 3. Adult advanced life support

Jasmeet Soar®*, Jerry P. Nolan "¢, Bernd W. BottigerY, Gavin D. Perkins®', Carsten Lott#,
Pierre Carli", Tommaso Pellis', Claudio Sandroni’, Markus B. Skrifvars®, Gary B. Smith',
Kjetil Sunde™", Charles D. Deakin®, on behalf of the Adult advanced life support section
Collaborators'

Summary of airway management for cardiac arrest

The ILCOR ALS Task Force has suggested using either an
advanced airway (tracheal intubation or SGA) or a bag-mask for
airway management during CPR.# This very broad recommenda-
tion is made because of the total absence of high quality data to
indicate which airway strategy is best.




Limites des études observationnelles
comparatives

odds Events, Events, %
Study ratio (95% Cl) Treatment Control Weight
Randomized
Smekal 2011 1.22 (0.56, 2.65) 18/75 15/73 195

Rubertsson (LINC) 2014

Wik (CIRC) 2014

Perkins (PARAMEDIC) 2015
Subtotal (l-squared = 31.9%, p=0221)

1.02 (0.86, 1.21) 366/1300 357/1289 27.06
0.84 (0.74, 0.96) 600/2099 6892132 37.38
0.97 (0.84, 1.12) 37711652 658/2819 3361
0.94 (0.84, 1.05) 1361/5126 1719/6313 10000

Nonrandomized

Casner 2005 0.76 (0.44, 1.28) 34/124 46/138 6.67
Lairet 2005 1.18 (0.63, 2.21) 17/49 111357 515
Ong 2006 211 (1.41,3.17) 58/284 54/499 955

Axelsson 2006
Swanson 2006
De Wilde 2008
Steinmetz 2008
Paradis 2009
Jennings 2012

1.02 (0.65, 1.59) 60/159 63/169 8.41
1.77 (1.26, 2.48) 75/269 109/607 1164
1.15 (0.67, 1.96) 44/102 471118 6.53
1.90 (1.15, 3.13) 40/77 124/342 127
1.54 (1.09, 2.18) 180/729 51/291 11.35
143 (0.75, 2.72) 17/66 43/220 4.96

Morozov 2012 2.34 (1.17,4.68) 28/83 17/95 440
Axelsson 2013 1.38 (1.16, 1.65) 376/1183 307/1218 1841
Satterlee 2013 1.10 (0.61, 1.99) 116/498 16/74 567

Subtotal (I-squared = 39.4%, p = 0.078) 1.42(1.21, 1.67) 1045/3623 988/4128  100.00

NOTE: Weights are from random effects analysis

I I I
5 1 2 3

favors manual CPR favors mechanical CPR

odds ratio

Figure 2. Individual study and pooled estimates for survival to hospital admission for patients who received mechanical versus
manual CPR.

Bonnes JL. Ann Emerg Med 2015; Nov.



INITIAL AIRWAY MANAGEMENT IN PATIENTS WITH
OUT-OF-HOSPITAL CARDIAC ARREST:
TRACHEAL INTUBATION VS. BAG-MASK
VENTILATION.

A European, multicenter, randomized controlled trial

CAAM TIAL

Frédéric Adnet
Samu 93 — Urgences — Inserm U942

Avicenne Universitary Hospital
93000 Bobigny, France

Trial funded by French Ministry of Health (PHRC 2013)



CAAM trial: 20 pre-hospital emergency medical services centers
(SAMU): 15 in France and 5 in Belgium

Out-of-hospital cardiac arrest patient
Meets inclusion criteria, no exclusion criteria

Resuscitation attempted

Randomize

&)

Control group: Intervention group:
Tracheal intubation Bag-mask ventilation

l Primary Endpoint J

Survival at day 28 with Cerebral Performance
Categories of 2 or less




Primary outcome (ITT analysis)

Primary outcome BMV Tl Difference [95% CI]
(N=1018) (N=1022)

Survival with good
neurological status at day 28 N=42 (4.2%) N=43 (4.3%) 0.11 [-1.64; 1.87]

A
0 19%

BVM group Intubation group
better better




Outcomes (ITT analysis)

BMV Tl group
group | (N=1022)

(N=1018)

Return of spontaneous circulation —
no. (%) 348 (34.2) 397(38.9) 0.03

Survival at hospital admission— no.
(%) 294 (28.9) 333(32.6) 0.07

Survival at day 28 — no. (%) 55 (5.4) 54 (5.3) 0.90



Safety analysis

BVM or ETI failure — no. (%) 64 (6.3) 26 (2.5) <0.0001

BMV or ETI difficulty — no. (%) 186 (18.1) 134 (13.4) 0.004

Regurgitation of gastric content
152 (14.9) 79(7.7) <0.0001



Conclusion de CAAM

* Non infériorité non démontrée pour un
probleme de puissance

* On ne retrouve pas la supériorité de la
ventilation au masque

* La ventilation au masque est responsable de
complications plus importante.



En conclusion...

* [ntubation toujours d’actualité... mais pas

déterminante

* Priorité a ’'hémodynamique

e Attention a I'"hyperoxie

frederic.adnet@aphp.fr




