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Aréactif, respiration absente

ou anormale

Appelezle 112 /équipe de
réanimation

RCP 30:2
Attacher le défibrillateur/monitorage

Evaluez le rythme

Non choquable
(AESP/ASYSTOL

Reprenez immédiatement les
compressions thoraciques pour 2minutes

Reprenez immédiatement les compressions Retour a une circulation spontanée
thoraciques pour 2 minutes (RACS)

\
Administrez des compressions thoraciques de Identifiez et traitez les causes réversibles Envisagez
haute qualité
onnez e oxygene
¢ Utilisez|acapnographie
\
* Thrombose-coronaire ou pulmonaire /

* Tamponnade ¢a

'adrenalinetoutes * Toxiques

2 'amiodarone apres : 0 ' TR
i Envisagez 'échographie pour identifier les

causes réversibles




e Adrénaline: seule drogue vasopressive recommandée

e Catécholamine surrénalienne

* Récepteurs a et B adrénergiques
* 0,: vasoconstriction
* 3,: inotrope, chronotrope, dromotrope et bathmotrope +

* 3,: bronchodilatation et vasodilatation OH
HO

Z T

1/, vie de 2 a 3 minutes
HO
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dial pertusion,”® was also increased in the phenylephr
treated group for 35 min of CPR (fig. 1).

Left ventricular blood flow was approximately
ml-min~'+100 g™ for the first 10 min of CPR in
control group, but then decreased to near-zero values (
1). Epinephrine at a dosage of 10 pg-kg™ min~! ¢
duced greater left ventricular blood flow than in the ¢
trol group during the first 20 min of CPR. At a dos
of 100 pg+ kg™ +min™!, Aow was also greater than in

e /7 PPC control group, at 5 min of CPR, but it was not gre:

e / Perfusion cérébrale ?

e

CePP

* 7 RACS

Berkowitz et al, 1991, Hardig et al 2016, Perkins et
al, 2018

Difference in CePP (mmHg)
3
1

I I I I I I I . I . I
Baseline Injection Pressure Injection Pressure Injection Pressure Injection Pressure
#1 peak #1 #2 peak #2 #3 peak #3 #4 peak #4



e Modele animal:

— B 0015 mg/kg E Zae . 7 7
i - 7 PPC, débit myocardique et cerébral
—)T 3 0.045 mgskg E -7 RACS
B 0.090 mg/kg E )
H - N durée RCP
I . Lindner, 1991, Brown 1987 et Brunette 1990
I 1 e Clinique:
- - Pas d’amélioration RACS
l B N . - Pas d’amélioration survie précoce et a 6
| Y Y mois
Baseline CPR prilor to CPR following

E administration E adminiatration

Stiell et al., NEJM, 1992; Choux et al., Resuscitation, 1995



N Engl J Med
1998

Resuscitation
1995

N Engl J Med
1992 Brown

N Engi J Med
1992 Stiell

JAMA 1982

Qverall

23458678 910111213
Relative benefit

Modele animal:

- 7 PPC, débit myocardique et cérébral
- 7 RACS

- N durée RCP

Clinique: Lindner, 1991, Brown 1987 et Brunette 1990

- Pas d’amélioration RACS
- Pas d’ameélioration survie précoce et a
6 mois

Stiell et al., NEJM, 1992; Choux et al., Resuscitation, 1995

Méta-analyse: OR: 0.74 (1C95% 0.53-1.03) pour la survie avec sortie de I’hopital.

Vandycke et al., Resuscitation, 2000



N\ Débit cérébral

N Microcirculation cérébrale et
périphérique

7 Séquelles neurologiques

7 Consommation O, et dysfonction
myocardique

Fries et al, 2006

Flow Index

Microvessels < 20um
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\ Débit cérébral

N Microcirculation cérébrale et
périphérique

7 Séquelles neurologiques

7 Consommation O, et dysfonction
myocardique

Ristagno et al 2007 et 2009,
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Akihito Hagihara, DMSe, MPH JAMA, March 21, 2012—Vol 307, No. 11
Manabu Hasegawa, MD

Takera b, A Prehospital Epinephrine Use and Survival Among
T Patients With Out-of-Hospital Cardiac Arrest

Shogo Miyazaki, PhD

431968 Out-of-hospital cardiac arrest cases
in Japan between January 1, 2005,
and December 31, 2008

‘“'\ectiun , USp é‘\l s ;’\'“ | 14780 Excluded
r | u‘\}"“‘ _ 7991 Younger than 18 years

5951 Missing data on epinephrine
A Myth Revisited: Epinephrine administration

for Cardiac Arrest > 390 More than 60 min elapsed

from call to scene arrival
386 More than 480 min elapsed
Dl S from call to hospital arrival
62 Missing age data

Y

417 188 Cases included in analysis
15030 Received epinephrine
402 158 Did not receive epinephrine




Akihito Hagihara, DMSe, MPH

JAMA, March 21, 2012—Vol 307, No. 11

Manabu Hasegawa, MD
Takeru Abe, MA

Takashi Nagata, MD

Prehospital Epinephrine Use and Survival Among

Yoshifumi Wakata, MD
Shogo Miyazaki, PhD

Patients With Out-of-Hospital Cardiac Arrest

Unconditional Logistic Regression Analyses

No. (%) With Outcome

Total No. ! ! QOdds Ratio Favors No : Favors Prehospital
Model of Cases Epinephrine No Epinephrine (95% Cl) Prehospital Epinephrine : Epinephrine

ROSC

Unadjusted 417155 2786 (18.5) 23042 (5.7) 3.75 (3.59-3.91)

Adjusted for selg

Adjusted for all d E d b L I I
I-Morth suviva tude observationnelle

Unadjusted

Adjusted for selected variables? 412078 772 (5.3) 18637 (4.7) 0.43 (0.39-0.486)

Adjusted for all covariates® 391048 733(5.3) 17677 4.7) 0.48 (0.42-0.51)
CPC1or2

Unadjusted 417187 205(1.4) 8803 (2.2) 0.61 (0.53-0.70)

Adjusted for selected variables® 412078 197 (1.4) 8781 (2.2) 0.21 (0.18-0.24)

Adjusted for all covariates® 391046 187 (1.4) 8329 (2.2) 0.31 (0.26-0.36)
OPC1or2

Unadjusted 417187 211(1.4) 8831 (2.2) 0.63 (0.55-0.73)

Adjusted for selected variables® 412078 202 (1.4) 8710 (2.2) 0.22 (0.19-0.25)

Adjusted for all covariates® 391046 192 (1.4) 37732 (2.2) 0.32 (0.27-0.38)

T T T T TT I T T T T T
0.1 1.0 10
Odds Ratio (95% Cl)




OHCA, resuscitation attempted n=32,000 over 5
ambulance services over 3 years

l

Screenaed for
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Tneligitle
‘L »  n=2,000
Eligible patients
=500}
Allpcated to #;I.;T.:;:mr;
placebo n=4,000 =4 000
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A Randomized Trial of Epinephrine in Out-of-Hospital
Cardiac Arrest

G.D. Perkins, C. Ji, C.D. Deakin, T. Quinn, J.P. Nolan, C. Scomparin, S. Regan, J. Long, A. Slowther, H. Pocock,
J.J.M. Black, F. Moore, R.T. Fothergill, N. Rees, L. O’Shea, M. Docherty, |. Gunson, K. Han, K. Charlton, J. Finn,
S. Petrou, N. Stallard, S. Gates, and R. Lall, for the PARAMEDIC2 Collaborators*

Epinephrine Placebo

Variable (N=4015) (N=3999)
Interval between emergency call and ambulance arrival at scene

No. of patients in analysis 4015 3999

Median (IQR) — mint 6.7 (4.3-9.7) 6.6 (4.2-9.6)
Return of spontaneous circulation — no. (%)

Yes 1457 (36.3) 468 (11.7)

No 2518 (62.7) 3492 (87.3)

Missing data 40 (1.0) 39 (1.0)
Transportation of patient to hospital — no. (%)

Yes 2041 (50.8) 1227 (30.7)

No 1974 (49.2) 2772 (69.3)



A Randomized Trial of Epinephrine in Out-of-Hospital
Cardiac Arrest

Outcome Epinephrine Placebo Odds Ratio (95% CI)}
Unadjusted Adjusted
Primary outcome
Survival at 30 days — no./total no. (%)% 130/4012 (3.2) 94/3995 (2.4) 1.39 1.47
(1.06-1.82) (1.09-1.97)
Secondary outcomes
Survival until hospital admission 947/3973 (23.8) 319/3982 (8.0) 3.59 3.83
— no./total no. (%)§ (3.14-4.12) (3.30-4.43)
Median length of stay in ICU (IQR) — days
Patients who survived 7.5 (3.0-15.0) 7.0 (3.5-12.5) NA NA
Patients who died¥ 2.0 (1.0-5.0) 3.0 (1.0-5.0) NA NA
Median length of hospital stay (IQR)
Patients who survived 21.0 (10.0-41.0) 20.0 (9.0-38.0) NA NA
Patients who died| 0 0 NA NA
Survival until hospital discharge 128/4009 (3.2) 91/3995 (2.3) 141 1.48
—no./total no. (2] (1.08-1.80) ______(1.10-2.00)
Favorable neurologic outcome at hospital 87/4007 (2.2) 74/3994 (1.9) 1.18 1.19
discharge — no./total no. (%) (0.86-1.61) (0.85-1.68)
Survival at 3 mo — no./total no. (%) 121/4009 (3.0) 86/3991 (2.2) 1.41 1.47
(1.07-1.87) (1.08-2.00)
Favorable neurologic outcome at 3 mo 82/3986 (2.1) 63/3979 (1.6) 1.31 1.39
— no./total no. (%) (0.94-1.82) (0.97-2.01)
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Return of Spontaneous
Circulation (ROSC)
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DIESEL WALKER

Adrénaline
... Plus
précoce ....

JOHNSON

| 850,043 OHCA in Jopan, 20112017 |

747,952 Excluded from eligibility assessment
11,426 Childisu (< 18 yumia)
1 Unknown data on age
608,334 Did not receive epincphnne in the prehospital setting
113,978 Missing or unknown data on cpincphrine administration
14,213 Physician involvement in prohospital ALS

\ 4

A 4
132,091 Assessed Tor elignbility and data availability

12,145 Excluded due to incligibility and data unavailability
2 Missing or unknown data on timing of epincphrine
197 Received cpincphrine before emergency call
22 Received epincphrine before EMS contact with patient
5§84 Received epinephrine > 60 min afler emergency call
40 Reccived epincphrine > 60 min after EMS contact with paticnt
1,417 Received st epincphnne after ROSC
§7 Received 1st epinephrine after hospital amival
7,131 Witnessed by EMS personnel
S0 Response time < 0 min

1,890 Transport time > 60 min
455 Missing or unknown data on neurologic outcome

\ 4

119.946 Included in study analysis
(Adult OHCA who received prehospital epincphrine by EMS personnel)

Shock. Publish Ahead of Print
DOI: 10.1097/SHK.0000000000001731

Timing of intravenous epinephrine administration during out-of-hospital cardiac arrest

Tatsuma Fukudalt, Naoko Ohashj-Fukudaz, Ryota InokuchiS, Yutaka Kcnd04’5, Takayuki

I‘airal’ﬁ, Ichiro Kukita!
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Figure 2. Number of patients and unadjusted favorable outcomes according to

S-minute intervals of time to epinephrine administration

Timing of intravenous epinephrine administration during out-of-hospital cardiac arrest

Tatsuma Fukudalc, Naoko Ohashi-Fukudaz, Ryota InokuchiS, Yutaka Kond04’5, Takayuki
Tairal’ﬁ, Ichiro Kukita'



Timing of intravenous epinephrine administration during out-of-hospital cardiac arrest

administration

favorable survival.

Time to
epinephrine

Abbreviations: CI, Confidence interval; OR., Odds ratio

Figure 3. Adjusted neurologically favorable survival according to S-minute intervals of time to epinephrine

Graded inverse associations were observed between time to epinephrine administration and one-month neurologically

Neurologically favarable survival

Adjusted OR
(95% CI)

P value

0 - 5 minutes

6 = 10 minutes

11 - 15 minutes

16 - 20 minutes

21 - 25 minutes

26 - 30 minutes

> 30 minutes

3.81 (0.43-33.35)

2.70 (1.86-3.90)

1.66 (1.44-1.91)

Ref

0.59 (0.51-0.68)

0.41 (0.34-0.50)

0.24 (0.19-0.31)

Tatsuma Fukuda' , Naoko Ohashi-Fukuda®, Ryota Inokuchi’, Yutaka Kondo™, Takayuki

Tairal’f', Ichiro Kukita®

0.2272 -

<0.0001 .
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" Lower-dose epinephrine administration and out-of-hospital cardiac [y
= arrest outcomes*™ al»

Cameron A. Fisk?, Michele Olsufka®, Lihua Yin¢, Andrew M. McCoy*, Andrew ]. Latimer¢,
Charles Maynard ¢, Graham Nichol¢, Jonathan Larsenf, Leonard A. Cobb?,
Michael R. Sayre©%*

October 1, 2012,
0.5 mg at 4 and 8 min followed by additional doses of 0.5 mg every 8 min for shockable rhythms
0.5 mg every 2 min for non-shockable rhythms (lower dose).

Adjusted analysis

Shockable Mon-5hockable
alR 95% (1 P-value alR 95% {1 P-value
Sustained ROSC .85 0.60-1.21 0.364 1.07 0.87=1.31 0.527
Survival to discharge 0.91 0.62-1.32 0.606 1.26 0.79-2.01 0.33
Favorable neurological outcome .84 0.57-1.24 0377 1.17 0.68-2.02 0.577

Values are n (%)

Adjusted odds ratios (a0R) reported as transitioning from higher dose to lower dose.
ROSC =return of spontaneous circulation

— Resuscitation 2018
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Article

Mildly Reduced Doses of Adrenaline Do Not Affect Key
Hemodynamic Parameters during Cardio-Pulmonary
Resuscitation in a Pig Model of Cardiac Arrest

Deborah Jaeger '2, Jonathan Koger 12, Helene Duhem 3, Caroline Fritz 24, Victor Jeangeorges !, Kevin Duarte 5,
Bruno Levy 26, Guillaume Debaty ? and Tahar Chouihed 125*

Jaeger, D.; Koger, J.;Duhem, H.; Fritz, C.; Jeangeorges,V.; Duarte, K.; Levy, B.; Debaty, G.;Chouihed, T. J. Clin. Med. 2021, 10, 4674.



Variation de Pression Perfusion Coronaire

(CPP), NIRS T, NIRS C
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Jaeger, D.; Koger, J.;Duhem, H.; Fritz, C.; Jeangeorges,V.; Duarte, K.; Levy, B.; Debaty, G.;Chouihed, T. J. Clin. Med. 2021, 10, 4674.



Absolute change in CPP within
90 seconds after epinephrine injection

20
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Epinephrine dose
— 0.25mg
— 0.5mg
— 1mg

| | | | |
T8.5 T13.5 T18.5 123.5 T28.5

Time

Points represent the median of absolute change in CPP 90 s after adrenaline injection.



Points represent the median of absolute chang
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Points represent the median of absolute change in CPP 90 s after adrenaline injection.



ORIGINAL ARTICLES

Effect of adrenaline dose on neurological
outcome in out-of-hospital cardiac arrest: a
nationwide propensity score analysis

Jaeger, Deborah®b; Baert, Valentine®; Javaudin, Francois?; Debaty, Guillaume®; Duhem, Helene®; Koger,
Jonathan?®; Gueugniaud, Pierre-Yves®s; Tazarourte, Karime"; El Khoury, Carlosi: Hubert, HerveS';
Chouihed, Tahar®5i: an behalf of GR-REAC

Author Information®

European Journal of Emergency Medicine: February 2022 - Volume 29 - Issue 1 - p 63-69
doi: 10.1097/ ME).0000000000000891




OHCA recorded between July 01,
2011 and January 01, 2019

95,272

- Physical indications of death: 10,536
- Do not attempt resuscitation (DNAR) and end of life : 4,961

- Aetiology: Traumatic : 5953, Asphyxia : 6,576, Electrocution : 29
Drowning : 639, Overdose : 1,061

- Age = 18 years old : 1,585

- ROSC before MMT arrival: 3,554

- No ALS: 14,955

- Missing data on core value: 2,962

- No epinephrine during ALS: 2 448

- Unknown time between T0 and epinephrine: 11,049

- Unknown time between TO and end of out-of-hospital resuscitationd

1,655
| 61.963|
Included population
| 2'?.309|
I I I
Group 5D: Group HD: Group LD:
Patients who received Patients who received more Patients who received less
recommended dose than recommended dose than recommended dose
i 12,371] ' 8,969 —— 5,969

Figure 1. Stady Bow chart

OHCA: out-of bospitsl cardisc arrest, ROSC: retarn of spentasesns circalation, MAT: mobile medical team, ALS: sdvanced Life support, Tl time of the call o dispatch center




|Tab|e 2: Differences between groups before and after adjustment.

Low dose Standard High dose P before P after
dose adjustment : djustment
N=5,969 N=12,371 N=8,969
- Age (Years) 72 [60;81] YARYH X 65 [55;76] <0.001 0.394
- [18-44] 343 (5.7) 962 (7.8) 887 (9.9) <0.001
years 1,046 (17.5) 2,876 (23.2) 2,253 (25.1)
- [45-59] 1,996 (33.4) 4,580 (37.0) 3,336 (37.2)
years 2,584 (43.3) 3,953 (32.0) 2,493 (27.8)
- [60-74]
years
- >74years
Sex (% Men) 3,915 (65.6) 8,690 (70.2) 6,332 (70.6) <0.001 0.898
Place (% home) 4,585 (76.8) 9,243 (74.7) 6,371 (71.0) <0.001 0.619
No Flow: 9 [3;15] 8 [2;14] 8 [2;14] 0.001 0.181
- (0-3) min 1,683 (28.2) 3,634 (29.4) 2,638 (29.4) 0.001
- (4-8) min 1,265 (21.2) 2,869 (23.2) 2,069 (23.1)
- (9-14) 1,499 (25.1) 3,021 (24.4) 2,119 (23.6)
min 1,521 (25.5) 2,843 (23.0) 2,141 (23.9)
- >14 min
Initial rhythm: <0.001 0.119
- Asystole 4,704 (78.8) 10,113 (81.7) 7,186 (80.1)
- PEA 576 (9.6) 946 (7.6) 720 (8.0)
- VF/VT 689 (11.5) 1.312 (10.6) 1,063 (11.9)
Ventilation mode 5617 (94.1) 11,797 (95.4) 8,597 (95.9) <0.001 0.903
(%intubation)

Quantitative variable are expressed as Median [Q1:Q3] and qualitative variables are expressed as n (%)
PEA: pulseless electrical activity, VF/VT: ventricular fibrillation/pulseless ventricular tachycardia




Table 3: Average secondary criteria according to matched groups.
Description Standard dose Low dose High dose
N =27,302 Recommended dose Lass than recommended dose Mare than recommended dosz
% OR [95%Cl] % OR [95%Cl] % OR [95%Cl]
ROSC® (%) 51.6 1 37.1 0.6 [0.5;0.6] 31.0 0.4 [0.4;0.4]

Survival at hospital admission (%) 28.8 1 33.9 1.3 [1.2;1.4] 12.7 0.3[0.3;0.4]
Survival at D30 5.0 1 4.5 0.9 [0.7;1.1] 2.8 0.5 [0.5;0.6]
CPC 1-2° at D30 (%) 3.4 | 2.9 0.8 [0.7;1.1] 1.9 0.6 [0.5;0.7]

3ROSC : Return of spontaneous circulation, PCPC : Cerebral Performance Category, ‘ECC: Emergency Call Centre
7 missing data on No-Flow duration excluded
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Intervention extra-hospit. Suivi intra-hospitalier

Groupe Expérimental
(Adrénaline 0.5 mg/injection)

Inclusion

Groupe Controle
(Adrénaline 1 mg/injection)

> »  Jours
I DO/TO Adminssion 28 jours OU d la sortie d'hospit. (si avant J28)
(injection adrénaline) ~ hopital (T1) - Evaluation critére de jugement
Population ACEH - Fin d'étude

(R : Randomisation)
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