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Le transport en 02 est insuffisant pour satisfaire aux besoins cellulaires en 02
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1- Introduction

Le choc: principes de prise en charge

(DO,)
(VO,)

DO2

= Débit cardiaque x Contenu artériel en O,

X )x(1.34x x +0.003 x Pa0,)

25 x (1.34 x Hb x Sa0, + 0.003 x Pa0,)
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Le choc: principes de prise en charge
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2- Définition du choc septique

Sepsis et choc septique: définition

The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

JAMA. Febiuary 23,3016 Vilume 315, Nurbsr 8
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- Disparition de la notion de sepsis sévere

- Sous-catégorie de sepsis
suffisamment séveres pour augmenter la mortalité
- nos
- Sepsis
- Malgré réanimation liquidienne adéquate:
- Besoin de pour MAP 2 65mmHg
- >2mmol/L (18mg/dL)

JAMA. Febiuary T3, 2016 Vielume 315, Numbsr 8

2- Définition d

Bpecil Artcla

International pediatric sepsis consensus conference:
Definitions for sepsis and organ dysfunction in pediatrics®
Pocsh [ Caro M 2005 VoL &, B, 1
Bam Gobtsish, W Bt Gk, WD Asirns Fanslsh, M, ard th Merhers of o
IS oAt Cevsacs on PJBTC Sep3

StRs*
“The presence of at Jeast two of the following four critera, oe of which must be abnormal temperature or keukocyte count
of =385 or <3C.

‘® Core? temperature of =3 <
® Tachycardia, defined a5 a mean heart rate 2 s above normal for age In the absence of external stimulus, chronic drugs, or painful stimuli; or
otherwise uncxplained persistent elevation over a 0.5- to &-hr time period OR for children <1 yr old: bradycardia, defined as 2 mean beart rate

<101h percentile for age in the absence of external vagal stimulus, §-blocker drugs, or congenital heart diseas; or othenise unexpli
persistent depression aver  0.5-hr time period.
@ Mean respiratory rate 2 <o ahowe niormal for 3¢ or mechanical ventilation for an acute process pot relted to underlying peuromuscular
disease or the receipt of general anesthesia.
® Leukacyte count elevated or depressed for age (not secondary to chemotherapy-induced leukopenia) or >>10% immature pewtrophils.
A suspected o proven (by positive culture, tissue stain, or polymerase chain reaction test) ifection caused by any pathogen OR 2 cinical syndrome
associated with a high probability ofinfection. Evidence of ifection includes positie findings on clnical ecam, imaging, or labaratory tests (e.4.
white blood cell in 2 normaly sterik body flud, peforated viscs, chest radograph consistent with peumania, petechial or parpuric rash, o
parpura fulminans)

Sepsis
SIS in Lhe presence of or as 3 resull of suspected or proven indection.
Serere.

‘Sepsis plus ome of the following: cardiovascular organ dysfanction OR acute respivatory distress syndrame OR two or more other orgn
dysfunctions. Oron dysunctions are defined in Table 4.

Sepais and cardiovascular organ dysfunction as defined in Table 4

3- Early Goal Directed Therapy

N Fng) | M, Vol 345, N 19+ N &, 01
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2- Définition du choc septique

Sepsis et choc septique: définition: Sepsis %
[\

2

« The task force focused on adult patients yet recognizes the
to develop for
and the use of clinical criteria that take into
account their age-dependent variation in normal physiologic
ranges and in patho-physiologic responses »

M Febiuary 23,3016 Volure 315, Number &

3- Early Goal Directed Therapy

N Fng] | Mo, Vol 145, Nn 19+ Nwombie £, 20101

3- Early Goal Directed Therapy

TaBLE 3. KAPLAN-MEIER ESTIMATES OF MORTALITY AND CAUSES OF IN-HOSPITAL DEATH.®

Eamy
-Dmecrio
STanoamo Teaary Trenary Reuave Risx
Vanasie N=133) N=130) 195% 1) P Vawe

In hospital morsalicyt
'All pasicnts s 1 0.58 (0.38-087) 0.009
19%60 9 046(021-103) 006

Patients with scvere sepsis

Paticats with scptic shock 40 (568) 29(423) 060 (036-098) 004

Paticnis with sepsis syndrome. 44 (45.4) 35(350)  0.66(042-104) 007
28 Day mortality 61(492) 40(333) 038 (0.39-087) 001
60-Day mostaltyt 70 (56.9) 50(443) 067 (046-096) 003
Causes of in-hospital deatht

Sudden cardiovascular collapse 25/119210)  12/117 (10.3) - 002

Multiorgan filure 26/119 (218)  19/117 (162) - 027

K Fngh | Mod, Vol 345, N 19+ Nermber 5, 2001
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Monocentrigque

-] management of severe sepsis and septic shock: 2008

. PR Detirgn, MO MAChGl M, Lovy, MO Joan M. Care, WD, Jotan Bon, MD; Margaret M. Pakar, WD, Ramin J5ctis, O
Worros ermart, MD; Desk C. Aogus, MO, MV Ovietan Bus-Sutsson, WD, Aichars B, MO, Thiery Cacra, MO, D,

Variables
confondantes?
and Septic Shock: 2012

AL Philp Dellnger MDY Michell M, Levy, MDY, Andsew Rhodes, M BS5 Dl Ansane, MDD
Herwig Gerlach, M, PHIY Steven M. Opul, MO Jonathan I Sevrasnky, MD; Charkes L. Sprang, MD*
e S, Dougias, MDY Roenan Jescbke, MDY Tifany M, Oshoen, MD, MPH'; Mark E. Nurnaly, MD
Seun R Townsend, MDD Koarad Reiohart, MDY Ruth A i, PhD, RN-CS
(Caffond . Deutschoman, MD, MS Flavia . Machudo, MIL PHD'

15, PR Richard |. Beale, M) S
Rl Moreno, MD, PhD and the Surviving Seps Campeign
mitee Lnciuding the Pdsaric Scbgroug®

70 (569)

25/119 (21.0)  12/117 (10.3)
9 (218)  19/117 (16,

Mortalité groupe
controle >>

Interventions
multiples

§ Fng) 1, Nl 345, 8 19+ Nivemher &, 301
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«(...) protocol-based
resuscitation (...) did not
Mai 2014 improve outcomes »

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

ity et of MANAGEMENT OF SEVERE SEPSIS

0 oL awTicis 1

A Randomized Trial of Protocol-Based Care
for Early Septic Shock

LT initial Resuscitation and Infection Issues (Table 5) Toe S e
A. Initial Resuscitation e WEW BNGLAND |OURNAL of MEDIGINE m
% " ., "
i e MD™] patients with sepsis- induced tissue hypoperfusion (defined in I ORIGINAL ARTICLE |
this i istis initial fluid chal- « (...) EGDT protocol did not

Goal-Directed Resuscitation for Patients
with Early Septic Shock Octobre 2014

Tt ARISE Investigators an e ANZICS Clical Tias Group®

reduce all-cause mortality at
90 days »

lenge or blood lactate concentration 2 4 mmol/L). This proto-
col should be initiated as soon as hypoperfusion is recognized

d should not be delayed pending ICU admission. During the
first 6 hrs of resuscitation, the goals of initial resuscitation of
wepucindiced i sboold includeall o€ the fallow

ing asa part of a treatment protocol (grade 1C):
a) CVP$-12mm Hg

H ORIGINAL ARTICLE

b) MAP> 65mm Hg

Trial of Early, Goal-Directed Resuscitation

« (...) EGDT protocol did not

<) Urine output 2 0.5 mL-kg-hr

d) Superior vena cava oxygenation saturation! (S6V,) or
mixed venous oxygen saturation (Svo,) 70% or 65%,
respectively.

for Septic Shock Avril 2015

lead to an improvement in
outcome »

3- Early Goal Directed Therapy 3- Early Goal Directed Therapy

| CRIGIEAL ALY " Early goal-directed therapy: do we have ®-
a definitive answer?
Early, Goal-Directed Therapy for Septic Shock Dl D Bckis ™ and ek Wit dntensive Care Med (2016) 42:1048-1050)
— A Parient-Level Meta-Analysis “Table 1 Comparison of some features of the Rivers, ProCESS, ARISE, and ProMSe studies
Tl s s b - a2
R
Pubation yer 2 e 2014 2015
indusion s 9872300 2082013 e 201 on1-2004
Murmbar ofgaterts mconoel - T3TID e o aven
s SO s
g Harrerofgatiets screeress B 8 s 2%
2 censelmors)
i Muberof pater ncluced 74 o us s
S Hazard ratio, 098 (95% C1, 036-1.11) <srreneen
P-0.75 500, % (EGOT groug) - n kel ™
Lacate at indusion (mEg) ’ 5 4 5
L Time from arhalst B Medin Simean 80 e 150 Vedion 160 hedon 182
— ecor it )
—— Usual care Fluids sdeninened before 20-30 by i 30 i =20 mbg in 30 min 1000 i (received 25000 > 1000
- econd 4 B Cocord 6000
1 v r T eceed 2200
° % 1% wn 360 Antibiatics within & b (%) L L 109 100
Days since Randomization Adequaie antiiotics ) o WA £l N
Moot Rl w2 a1 B5a0,s6h &
EGDT 1857 1391 1287 1209 me ReHiE T O] B - -
o P 1 s e Lok b Moraly con/EGOT ) 533 oz w19 B2




3- Early Goal Directed Therapy

v e Frmgocy Wekioe W05 55390

[ —————
m ‘American Journal of Emergency Medicine
T e e e e
[Controversies
[The end of early-goal directed therapy?™** Wes

Sameer Sharif, MO, Julian . Gwen, MD, Suneel Upadhye. MD, MSc
oo i, s e Moo, 0 o

« Ces 3 études confirment qu’une EGDT invasive aux urgences n’est
pas nécessaire pour réduire la mortalité du sepsis,

il y ait une reconnaissance précoce du sepsis, une réanimation
liquidienne adéquate, une antibiothérapie précoce a large spectre et
un transfert vers une unité adaptée »

3- Early Goal Directed Therapy

Chez I'enfant?

American College of Critical Care Medicine Clinical
Practice Paramelers for Hemodynamic Suppart of
Podlatric and Neonatal Septic Shock

« Goal-directed therapy to achieve an ScvO2 greater than 70% is
associated with improved outcome »

4- Prise en charge du choc septique

Sepsis et choc septique: survival sepsis campaign

—-—
— Surviving Sepsis Campaign: [

30/09/2017

3- Early Goal Directed Therapy

hez I'enfant?

4- Prise en charge du choc septique

Sepsis et choc septique: survival sepsis campaign

Surviving Sepsis Campaign: &=

r
.| of Sepsis and Septic Shock: 2016

Q@ Smpren, Moo S
ot e et W o WSS,

4- Prise en charge du choc septique

Sepsis et cho tique: survival sepsis campaign

« Unlike previous editions, the will
appearin a , also to be published by the
Society of Critical Care Medicine (SCCM) and the European

Society of Intensive Care Medicine (ESICM) »

<o)

— Surviving Sep; mpaign: o=
lidelines for
nd :

REPORTS AND EXPERT PANEL




4- Prise en charge du choc septique

Sepsis

Ci
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

it e MDY Mixel M, Ly MDA Arew R, MD B Dyl A, M\
Her Galach, M PAD Siven M. Ok MDY ot . Sy, MD, s L S, MU
e . Cougon M Rran b, D Ty M. O, MO\ MP1I"s Mark . Mol MD
Seun . Townsen, MDY Kintad Rfshar, D) Rath M. Kiael, P, RN

ac 1\ MY, Ol Detschan, MEL M5 v n

v A VA5 MB 5, D Richand | ek, M1 25°
% P Moo MIL A i he S Scouls Campg
Guidene Comasizeeocatingthe eac Sy

[Crit Care Mac! 2017; 45:1081-1083)

American College of Critical Care Medicine Clinical
Practice P: for H d Si rt of
Pediatric and Neonatal Septic Shock

Reconnaitre le choc
Evaluation A—B-C
Oxygeéne (masque réservoir) Acceés vasculaire (IV/I0)

Rempli
Evaluatior

SEPSISTAND! SEPTIC SHOCK ARE
V1 ERIEATREN ERGEN G ESTFAN DAVE
RECOMMEND THAT TREATIVIENT!
AND RESUSCITATION'BEGIN
IMMEDIATELY

S 8
Vasoa ne?
Levosimendan ¢ Levosimendan ¢ iviilrinone ¢

Choc réfractaire

ECMO

Enoximone ¢ Levosimendan?

&(I/i0)

Antibiotiques

Intubation?

30/09/2017

Reconnaitre le choc
Evaluation A—B—-C

Oxygeéne (masque réservoir)

Remplissage: cristalloide isotonique 20cc/kg IVSmin
Evaluation clinique aprés remplissage — répéter ad 60cc/kg
n?

jugulaire?

Acceés vasculaire (IV/10)

Corriger hypoglycémie,
hypocalcémie

Choc réfractaire au remplissage

Adrénaline > Dopamine (choc froid ou indéterminé)
Noradrénaline > Dopamine (chaud chaud)

Voie centrale? Artére? Intubation?

Choc résistant aux catécholamines

Considérer hydrocortisone

Echo, PICCO

PA normale HypoTA HypoTA
Choc froid, Scv02 <70%, Hb > 10g/dL, adré il Choc froid, ScvO2 <70%, Ho > 10g/dlL, adré Choc chaud, ScvO2 >70%, noradré

Milrinone Noradrénaline
Vasodilatateur? Dobutamine? Enoximone?
Levosimendan? Levosimendan? Milrinone?

Vasopressine / terlipressine
Adrénaline? Dobutamine?
Enoximone? Levosimendan?

Choc réfractaire

ECMO

Reconnaitre le choc
Evaluation A= B - C

Oxygeéne (masque réservoir)

Remplissage: cristalloide isotonique 20cc/kg IVSmin
Evaluation clinique aprés remplissage — répéter ad 60cc/kg
Perfus

Acceés vasculaire (IV/10)

Corriger hypoglycémie,

. Antibiotiques.
hypocalcémie

Choc réfractaire au remplissage

Adrénaline > Dopamine (choc froid ou indéterminé)
Noradrénaline > Dopamine (chaud chaud)

Voie centrale? Artére? Intubation?

Choc résistant aux catécholamines

Reconnaitre le choc
Evaluation A—B—C

ORyEene (Masque TEservoi

Remplissage: cristalloide isotonique 20cc/kg IV5Smin
Evaluation clinique aprés remplissage ~ répéter ad 60cc/kg
Perfusion?

hépatomégalie? rales crépitants? turgescence jugulaire

‘Accés vasculaire (IV/10)

Corriger hypoglycémie,

Antibiotit
hypocalcémie .



4- Prise en charge du choc septique: premiéere heure

uropean
jesuscitation
ouncil

« Libre et str?
* A risque d’obstruction?
* Obstrué?

4- Prise en charge du choc septique de I’enfant: premiereheure;

[quropean
jesuscitation

B = Breathing: FVTO

« Libre et str? * Fréquence respiratoire?
* A risque d’obstruction? * Volume?
* Obstrué? * Travail?

* Oxygénation?

* Fréquence cardiaque?
* Précharge?

* Pouls?

* Perfusion cutanée?

« Pression artérielle?

4- Prise en charge du choc septique: premiere heure

A & B = place de l'intubation?

QUAND?
- Rarement une priorité initiale!
- Pas clair dans les guidelines...
- Indications possibles:
- Maladie de base (pneumonie p.ex.)
- Altération de la conscience
- Choc résistant au remplissage et/ou a de
petites doses de vasopresseur/inotrope

30/09/2017

4- Prise en charge du choc septique: premiere heure

uropean
esuscitation
ouncil

B = Breathing: FVTO

* Libre et sar? * Fréquence respiratoire?

* Arisque d’obstruction? *Volume?

* Obstrué? * Travail?
* Oxygénation?

4- Prise en oc septique: premiéere heure

B = Breathing
Fréquence, Volume, Travail, Oxygnéation

Oxygénation: Sp02
- Prise en charge initiale (choc): 02 masque réservoir, 15L/min
- Place de l'oxygéne a haut débit?
- Ensuite: a titrer pour Sp02 94-98%

4- Prise en

AVANTAGES?
- Protection de l'airway
- Optimalisation de l'oxygénation / de la ventilation
- Analgo-sédation =» diminution de la consommation
en oxygene
- Diminution de la post-charge du VG




4- Prise en charge du choc septique: premiéere heure

A & B = place de l'intubation?

QUANDES

-9 INCONVENIENTS?
- A| - Instabilité hémodynamique lors de I'analgo-sédation
e = Majoration des pressions intrathoraciques =
i diminution du retour veineux systémique = instabilité
si volémie inadéquate
- Augmentation de la post-charge du ventricule droit
- Risque infectieux
- Baro- / Volotraumatisme induit par la ventilation

4- Prise en charge du choc septique: premiéere heure

C = Circulation

Comment?

4- Prise en charge du choc septique: premiere heure

C = Circulation

Comment?
Fréquence cardiaque, pouls, signes de précharge, PA
Evaluation neurologique (perfusion cérébrale), diurése (perfusion rénale)

FCnormale PAsyst normale PAmoy normale
(limite sup.) (limiteinf.) (limite inf.)

(in | wowm | mm sme |

90 +2 x age 55+1.5xage
IR R

Age

4- Prise en charge du choc septique: premiere heure

A & B = place de l'intubation?

30/09/2017

rge du choc septique: premiere heure

C = Circulation

Comment?
Fréquence cardiaque, pouls, signes de précharge, PA
Evaluation neurologique (perfusion cérébrale), diurése (perfusion rénale)

rge du choc septique: premiere heure

C = Circulation
Signes de mauvaise circulation
sans signe de précharge augmentée?

REMPLISSAGE




Reconnaitre le choc
Evaluation A—B—C

Oxygene (masque réservoir) ‘Accés vasculaire (IV/10)

o T e T 12V, ———
Evaluation clinique aprés remplissage — répéter ad 60cc/kg. Corriger hypoglycémie,
Perfusion? pocalcémie
hépatomeégalie: épitants? turgescence jugulaire?

Antibiotiques

Reconnaitre le choc
Evaluation A~ B—C

Oxygeéne (masque réservoir) Acceés vasculaire (IV/I0)

Remplissage: cristalloide isotonique 20cc/kg V5

Evaluation clinique aprés remplissage — répéter ad 60cc/kg Corriger hypoglycémie, Antibiotiques
Perfusion? hypocalcémie

4- Prise en charge du choc septique: premiere heure

C = Circulation: remplissage: quoi? comment?

llege of Critical Care
Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Rapid fluid boluses of ( ) can
be administered by (pressure bag)
while observing for signs of fluid overload.

Balancé ou pas balancé?

30/09/2017

4- Prise en charge du choc septique: premiere heure

Acceés vasculaire de I'enfant en détresse

I Arrét cardiaquel I Choc avec hypoTAI I Choc avec TA OKI

Cathé périph

3 essais, 90sec

Cathé périph

Cathé central?

Intra-osseuse Intra-osseuse

Intra-osseuse

4- Prise en charge du choc septique: premiéere heure

C = Circulation: remplissage: quoi? comment?

Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Rapid fluid boluses of {t ) can
be administered by (pressure bag)
while observing for signs of fluid overload.

4- Prise en charge du choc septique: premiere heure

C = Circulation: remplissage: quoi? comment?

ORIGINAL wwwjpeds.com * THE JOURNAL OF PEDIATRICS

ARTICL

Crysakd kol and sl Outomes I P Sopes: A
tehed Retrospective Cohort Study

S W, N o oV o Bt ML, Mt W, o o MY,
PO, 35 e . s, WD, YO

C with LR was not associated with improved outcomes compared with NS
in pediatric sepsis. Although the current practice of NS resuscitation is justified, selective LR use necessitates a pro-
spective trial to definitively determine among (J Pediatr 2017;182:304-10).




4- Prise en charge du choc septique: premiéere heure

C = Circulation: remplissage: quoi? comment?

Resuscitation With Balanced Fluids Is Associated
With Improved Survival in Pediatric Severe Sepsis

Elizabeth T. Emrath, MD'; James D. Fortenberry, MD, MCCM'; Cartis Travers, MPH
Courtney E. McCracken, PhD*; Kiran B. Hebbar, MD, FCCM*

(Conclusions: In this retrospective analysis carried out by propensity
matching, exclusive use of balanced fluids in pediatric severe sepsis
patients for the first 72 hours of resuscitation was associated with
improved survival, decreased prevalence of acute kidney injury, and
shorter duration of vasoactive infusions when compared with exclu-
sive use of unbalanced fluids. (Crit Care Med 2017; XX:00-00)

4- Prise en charge du choc septique: premiéere heure

C=

Amerioan Callege of Cical Care Wedicine Clncal
Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock.

Circulation: remplissage: quoi? comment?

Rapid fluid boluses of ( ) can
be administered by (pressure bag)
while observing for signs of fluid overload.

In the absence of these clinical signs, children can require

Reconnatre le choc

Evaluation A—B—C

"OWgEne (masaue reserain RECE Vascutaire (/o)

Evaluation clinique aprés remplisage — répéter ad 60ce/kg | Coriger hypoglycémie,
Perfusion?

hypocalcémie Antibiotiques

hépatomégalie? rales crépitants? ence jugulaire?

4- Prise en charge du choc septique: premiere heure

emplissage: quoi? comment?

Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Rapid fluid boluses of (t ) can
be administered by (pressure bag)
while observing for =" of fluid overload.

™ R
Balancé ou as balancé?

30/09/2017

4- Prise en charge du choc septique: premiéere heure

C = Circulation: remplissage: quoi? comment?

Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Rapid fluid boluses of {t ) can
be administered by (pressure bag)
while observing for signs of fluid overload.

In the absence of these clinical signs, children can require

Fluid can be pushed with the of attaining normal perfusion and
blood pressure.

4- Prise en charge du choc septique: premiere heure

Antibiotiques
n Surviving Sepsis c-mulqn |m-m.nnn.x
Sletiaser i
‘and Septic a

ical
Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

* Antibiothérapie a large spectre apres
Iidentification du choc septique.
* Faire des avant d’administrer les antibiotiques, mais ne

* Antibiotiques pourraient étre administrés IM ou PO si probleme
d’acces vasculaire

* Antibiotique a choisir selon foyer infectieux et épidémiologie locale

« Clindamycine si choc toxique avec hypotension artérielle

. rapide et agressif de la (fasciite, abces, empyeme,...)




4- Prise en charge du choc septique: premiéere heure

Antibiotigues: exemples de traitement empirique

Age Antibiothérapie

0-1 mois Ampicilline + Gentamicine

mois Cefotaxime + Ampicilline
(+/- vancomycine si méningite)
Immunodéficience | Antibiothérapie a large spectre
Piperacillin-Tazobactam + Aminoside

Choc réfractaire au remplissage

4- Prise en charge du choc septique: premiere heure

Vasopresseur / inotrope: quelles molécules?

[RESEARCH ARTIGLE

Vasopressors for the Treatment of Septic « o,
Shock: Systematic Review and Meta-Analysis C//,G
)

Tomer Avni'*, Adi Lador', Shaul Lev*, Leonard Leibovici', Mical Pauf’, Alon Grossman'

Morepioaptaie  Depamioe sk o sk
Shodyoc Sbprose  Eveats Toeal Goents Total Vieght MM Fived w1 s fong 20
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Testloromeot ofact 2110 w0ty
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Choc réfractaire au remplissage

I Adrénaline > Dopamine (choc froid ou indéterminé)

Noradrénaline > Dopamine (chaud chaud)

Voie centrale? Artére?

4- Prise en charge du choc septique: premiéere heure

Vasopresseur / inotrope: quelles molécules?

Systematic Review Snapshot’qo'%(

S
TAKE-HOME MESSAGE S
Dopamine administration is associated with a higher incidence of arrhythmias and
increased risk of death comp: with in the of
septic shock.

Physicians no longer should consider dopamine for septic shock!*
Crit Care Med 2012 Vol. 40, No. 3

tropy of septic rat hearts (8. Then, physi
paln recommended the use of  nepline (risk difference ~0.2; 95% €1 Gane may still use dopamine in patients
doparmine or porepinephrine -0.04 o ~0.01; and risk diffeence 0.05;  with septic itk and a candiac index of

st vascpressor 9% I — — ow

a5 the f o be  95% CI 008 to —0.01, respectvly. In <2 SLmi
wsed this ssue Care Medicine, Dr. e, L, <90 beats per
sis (1). These recommendations were De Backer and colleagues combined in-  minutes while pressare s
jcal cansiderations and i tional (n = <90 reen Hg Firally in inwhich
observations from cohort studiesor stall  1360) and six randomized (n = 1408) 2 central venous lin is e
Nevertheless, f ooe con- i inepheis free

ders that In most cases fuldresuscl- Then, there vas no significant dierence  mine tan fo oorepphrine.
tated septic shock is characterized by in mortality between dopamine and nor- Dillali Annane, MD, PD

4- Prise en charge du choc septique: premiere heure

Vasopresseur / inotrope: quelles molécules?

RESEARCH ARTICLE

Vasopressors for the Treatment of Septic A, o,
Shock: Systematic Review and Meta-Analysis (//(«{9
)

Tomer Avni'*, Adi Lador', Shaul Lev’, Leonard Leibovici', Mical Pauf’, Alon Grossman'

o ek ko
o Eveats  Tota Freats Total Weght W Fluss e 0L . Fxog a1
Creaa e b e ne  cupuem
© w1 on s enpmre
Patn Dom 1 b one  ewpmem —_—
Totat 9% C £l w e 34038 058 —
Totaevets s »
Metorogenoly CHP was a3 P sasm: Fub T aum—
Testthe ovrs fct 2o 123 £ 1080 ¥ povsurs narspmepmine Favours dopamne

Effets secondaires majeurs
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4- Prise en charge du choc septique: premiéere heure

Vasopresseur / inotrope: quelles molécules?
RESEARGHAFTCLE P05 ONE Augos 2015
Vasopressors for the Treatment of Septic o,
Shock: Systematic Review and Meta-Analysis (//,«@

$

Tomer Avni'*, Adi Lador', Shaul Lev?, Leonard Leibovici', Mical Pauf’, Alon Grossman'

Norepnes
Stuey o Subgroup _Evests
Chenmus .
00 Bacher e »
Guern. .

r —
s o3,
Paant "
Towamcy g .
Totsteverts i n
Yaleeogeout CHF < 0. 8T ) P b, P adem
vomey

Testorovrak et Za 13 P« v neredmaptens P dpsmen

4- Prise en charge du choc septique: premiéere heure

Vasopresseur / inotrope: quelles molécules?

| Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R Philip Delimger M1 Michel M. Levy MO Andoew Rhoces, M 555 DAl A, MDY
Herwg G "

- « Choc froid »: dopamine
- « Choc chaud »: noradrénaline
- « Choc fi

- Adrénaline en seconde intention

- Dobutamine en 3™ intention

4- Prise en charge du choc septique: premiere heure

Vasopresseur / inotrope: quelles molécules?

Epinephrine in pediatric septic shock:
Does the algorithm speak what the

recommendations say?

1t Care Med 2010 Vi, 36, hio. 4

mentioned as the next-line drug if cold|
shock is resistant to dopamine (1). In our|
opinion, epinephrine should be the first-
line drug, and the algorithm should|

stress that it is approprial The author replies:

inotrope by peripheral I letely agree with the summa-
tion by Jain and Bansal (1). If I were to
choose one drug to use as an inotrope, it
would definitely be epinephrine for the
reasons eloguently described in the doc-
tor’s Letter to the Editor concerning our
article (2). Epinephrine can be adminis-

30/09/2017

4- Prise en charge du choc septique: premiere heure

Vasopresseur / inotrope: quelles molécules?

American Callege of Critical Care Medicine Clinical
Practice Parameters for Hemodynamic Support of
Pediatric and Noonatal Septic Shock

Inotrope Vasodilatateur  Vasoconstricteur
Adrénaline ‘ 0.05-0.3pg/kg/min ‘ 0.05-0.3ug/kg/min ‘ >0.3pg/kg/min
D i 1-20pg/kg/mil 1-20pg/kg/mi NON

Vasopressine /
terlipressine

4- Prise en charge du choc septique: premiéere heure

Vasopresseur / inotrope: quelles molécules?

IR e M, 1998 S5 2600168380

CONCLUSIONS: nduced ar aggravated P s

catocholaming as a so-callad supporiive agani, paricuiarly in early o, The potaniialof combined harmonal herapy to improve the metabolc and

immume status of the crilicall i patient dassrves thorough invastigation.
Sk

Gopems
"
\
{
4- Prise en charge du choc septique: premiere heure
Noradrénaline en 1¢ ligne chez I'enfant?
| wowaenas |
Noradrenaline use for septic shock in children: doses, routes of
administration and complications.
i
[Py ——r—————
Maseum dose Duratios (hoars)|
o N dees) St MR (pAwmeNenis0)  Medn R
| Gopamne. 95 (66) ] 14(10) " 62(63) 165 (25) 8(4-14)
N DO i
Dotatarne. 123 (85) L) 66 (46) 16011) 57 (46) 184 (£5) 55(1587)
[ e
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4- Prise en charge du choc septique: premiéere heure

Noradrénaline en 1% ligne chez I'enfant?

Noradrenaline use for septic shock in children: doses, routes of
Conclusions

« Comme chez I'adulte, la noradrénaline pourrait étre utilisée
comme agent vasopresseur de 1 intention avec ou sans
dobutamine chez les enfants avec choc septique.
Cependant, les données actuelles sont insuffisantes et des
études prospectives sont requises pour déterminer la place
réelle de la noradrénaline chez I'enfant en choc septique »

4- Prise en charge du choc septique: premiéere heure

Adrénaline en 1% ligne chez I'enfant?

Double-Blind C
Trial of Dopamine Versus Epinephrine as First-Line
Vasoactive Drugs in Pediatric Septic Shock

Conclusions

« L'usage de dopamine dans cette population est associé & un
risque accru de décés et d’infection.
L'administration précoce d’adrénaline est sécuritaire et
associée avec une survie accrue par rapport a la dopamine.
Les limites de notre étude doivent étre prises en considération
lors de l'interprétation de nos résultats »

Time (days)

4- Prise en charge du choc septique: premiere heure

Adrénaline en 1% ligne chez I'enfant?

Double-Blind Randomized
D ine and Epi i

al in P
Refractory Hypotensive Septic Shock®

it o Uare 4123 2016 (7802 -2817)
3 Misdharin s, I

Epinaphring Dopamina

Outenma Measures 2w =3t

‘Saquenitil Organ Failurs Assessment scores®

Dar 1 8@-12) -2 - 0086
Dy 2 10(2-13) 126-13) - o1a2
Dy 3 83-13) 1206-14) - 0,080

Ovgan faure—free days 24 (23-26) 20(185-24) - son

4- Prise en charge du choc septique: premiere heure

Adrénaline en 1% ligne chez I'enfant?

Double-Blind C
Trial of Dopamine Versus Epinephrine as First-Line
Vasoactive Drugs in Pediatric Septic Shock

i, MDY, Rodrigh Lol et P, MD'
Crit Care Med 2015; 43:2292-2302

w5 - EPINEPHRINE
2Z
p-0.047 )
5% .. ——— DOPAMINE
Time (days)

30/09/2017

4- Prise en charge du choc septique: premiéere heure

Adrénaline en 1% ligne chez I'enfant?

Double-Blind Randomized Clinical Trial Comparing
Dopamine and Epinephrine in Pediatric Fluid-
Refractory Hypotensive Septic Shock”

Fodtar Gt L 0 201G 175301

Epnaphning Dopaming

Cutcome Maasures =29

Primary outcome—st end of 1 hr

Resoludon of shock” 12 (41.4%) 2(120%) a20.16-887) 0019
Shock umeschved 1 £

Hypotansive cold shock 13 "

Hermotensive cod shock 4 18
Heat rats norm fr age® 18617 16817 10008817 1000
Bioce prosears for 3ge withe norml range 16652) 20815 082@4s-138) 0599
Capilary g ma 2 2. 12010 20129 1a2z-an) oo
Ubine oulpal 2 1 mL/Kg/he 18 (82.1) 26 (838) asmeiar-osm o

4- Prise en charge du choc septique: premiere heure

Adrénaline en 1% ligne chez I'enfant?

Double-Blind Randomized Clinical Trial Comparing
Dopamine and Epinephrine in Pediatric Fluid-
Refractory Hypotensive Septic Shock”

Fedhate it are 8320102 1780028120
Singh, ML P dhari by, M

1 B
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%" —
i :
2 —
T " oo ot saat O oy
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4- Prise en charge du choc septique: premiéere heure

Adrénaline en 1% ligne chez I'enfant?

Double-Blind Randomized Clinical Trial Comparing

« Notre étude montre que I'adrénaline, utilisée comme agent
vaso-actif de premiére ligne, permet une résolution du choc
froid réfractaire au remplissage plus précocément que la
dopamine, et que 'usage de I'adrénaline est sécuritaire. »

Dopamine and Epinephrine in Pediatric Fluid-
H |
¥

American College of Critical Care Medicine Clinical
ractice Parameters for Hemodynamic Support
Pediatric and Neonatal Septic Shock

Septic Shock”
!M.!Iylﬂ‘xt.‘w Mﬂﬂ 20 \‘U: \lrmi:-com

Conclusions

4- Prise en charge du choc septique: premiéere heure

Donc que fait-on?

Adrénaline 0.05-0.3pg/kg/min
(Dopamine 5-9yig/kg/min
si adrénaline non disponible)

Noradrénaline 20.05ug/kg/min
(Dopamine 210ug/kg/min
si noradrénaline non disponible)

1mg/50mL: (Poids/3)cc/h = 0.1ug/kg/min
Exemple: 9kg: 3cc/h=0.1pg/kg/min

50mg/50mL: (Poids/3)cc/h = Sug/kg/min
Exemple: 9kg: 3cc/h = Sug/kg/min

HypoTA
ud, Scv02 >70%, noradré

rressine / terlipressine
naline? Dobutamine?
mone? Levosimendan?

30/09/2017

4- Prise en charge du choc septique: premiere heure

Donc que fait-on?

American College of Critical Care Medicine Clinical
ctice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Noradrénaline 20.05ug/kg/min
(Dopamine >10pg/kg/min
si noradrénaline non disponible)

Adrénaline 0.05-0.3ug/kg/min
(Dopamine 5-9pg/kg/min
si adrénaline non disponible)

Choc résistant aux catécholamines

Echo, PICCO

Considerer hydrocortisone

ale HypoTA HypoTA
Hb > 10g/dL, adré Choc froid, ScvO2 <70%, Hb > 10g/dL, adré Choc chaud, Scv02 >70%, noradré

Noradrénaline
Dobutamine? Enoximone?
Levosimendan? Milrinone?

PA norm:
Choc froid, Scv02 <70%,

Vasopressine / terlipressine

Milrinone
Vasodilatateur?
Levosimendan?

Adrénaline? Dobutamine?
Enoximone? Levosimendan?

Choc résistant aux catécholamines

Echo, PICCO

Considérer hydrocortisone

PA normale HypoTA HypoTA
Choc froid, ScvO2 <70%, Hb > 10g/dL, adré il Choc froid, ScvO2 <70%, Hb > 10g/dL, adré Choc chaud, ScvO2 >70%, noradré

Noradrénaline
Dobutamine? Enoximone?
Levosimendan? Milrinone?

Vasopressine / terlipressine

Milrinone
Vasodilatateur?
Levosimendan?

Adrénaline? Dobutamine?
Enoximone? Levosimendan?




30/09/2017

4- Prise en charge du choc septique: hydrocortisone? 4- Prise en charge du choc septique: hydrocortisone?

g Sepsis C:
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

Critical
Practice Parameters for Hemodynamic Support of
Pediatric and Neonatal Septic Shock

Dedc
(Goadon D Aberfd M wrn A Y6 MB 5, LD, Richand | ek, M1 B5°

P . ML P R Mmoo, M PALYY, nd e S Sep Camign
Geitclns Cormioe indcing the Pt S

J has been established for the diagnosis of adrenal
insufficency in critical illness
* Patients at risk of absolute adrenal insufficiency include
v’ Children with
v’ Children who received for chronic illness
v Children with or
* The pediatric literature evaluating the benefit of
corticosteroids specifically in septic shock, and a pediatric meta-analysis
evaluating the role of corticosteroids in shock did not demonstrate benefit
. (max 200mg/day)

We suggest hydrocortisone therapy in children with fluid-refractory,

catecholamine-resistant shock and suspected or proven absolute
adrenal insufficency

rge du choc septiqu

4- Prise en charge du choc septique: hydrocortisone? 4- Prise en ¢ : hydrocortisone?

(Fosiat Uit Car o 3017 163053121
A Randomized Controlled Trial of Corticosteroids in
Pediatric Septic Shock: A Pilot Feasibility Study*

VPt Ca Care Mo 2017, 168450121
A Randomized Controlled Trial of Corticosteroids in
Pediatric Septic Shock: A Pilot Feasibility Study*

* (...) corticosteroids when hemodynamic instability persists despite
aggressive fluid and vasopressor administration; however,

* We demonstrated that of patients into a trial of
corticosteroids in pediatric septic shock was

. among critical care physicians as
evidenced by the frequent overall use of corticosteroids remains the
most significant impediment to the recruitment of otherwise eligible
patients

* There is currently on the indications, target population,
or dose for the use of adjunctive corticosteroids in pediatric septic
shock

Choc résistant aux catécholamines

Considérer hydrocortisone Echo, PICCO

PA normale HypoTA HypoTA
Choc froid, ScvO2 <70%, Hb > 10g/dL, adré [l Choc froid, ScvO2 <70%, Hb > 10g/dL, adré Choc chaud, ScvO2 >70%, noradré

Milrinone Noradrénaline Vasopressine / terlipressine
Vasodilatateur? Dobutamine? Enoximone? Adrénaline? Dobutamine?
Levosimendan? Levosimendan? Milrinone? Enoximone? Levosimendan?

Choc réfractaire

15
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4- Prise en charge du choc septique de I'enfant: choc réfractaires: 4- Prise en charge du choc septique de I'enf:

: choc réfractaires:

PEDIATRIC ORIGINAL

Refractory septic shock in children: a
European Society of Paediatric and Neonatal
I ive Care d

PEDIATRIC ORIGINAL

Refractory septic shock in children: a
European Society of Paediatric and Neonatal
I ive Care d

Computed SSS calculated as follows, (cSSS) = 1.001VS
inmeg/kg min | jarteria lactate in mmolll 4 18 (in the pres-
ence of myocardial dysfunction).

Bedside SSS (bSSS) based on 5 points with coefficient
ranked and rounded to have a user-friendly score:
VIS > 200 mcg/kg min = 1 point

— Arterial lactate >8 mmol/L or its increase of 1 mmol/L

Sonsitivity (%)

[
1
ES
&
g
g
&
|5
£
2
g.
=
I3
a
2
2
2
)
g
H
[}
)
°
2
=2
e

o 20 40 e B0 100

100-Sposificity (%)

4- Prise en charge du choc septique de I'enfant: choc réfractairess 4- Prise en charge du choc septique de I’enfant: g ire?s

PEDIATRIC ORIGINAL

Refractory septic shock in children: a
European Society of Paediatric and Neonatal
I ive Care d

PEDIATRIC ORIGINAL

Refractory septic shock in children: a
European Society of Paediatric and Neonatal
I ive Care d

* We have in children as the association
of high blood lactate with vaso-inotrope doses associated with
myocardial dysfunction.

=1 s 79 0 987 4 . e .
Lo thaid 3 TE ) * This definition is based on showing excellent
23 @ 52 33 952 132 discriminative power in a multicentre validation propulation.
24 w2 581 805 248 317 . .

* The is a powerful and potentially useful tool to
e o e e 2 compare patients in future interventional randomized multicenter
T 04 E s 4 ;
ETT w7 667 975 153 studies.
=2 m w7 843 £ as

* The is easy to calculate and may assist in

determining patients who would be suitable for inclusion in clinical
trials of rescue therapies.

B - contréle de la source?
« lvig si choc toxique?
* Tamponade?
* Pneumothorax?
« Insuffisance surrénalienne?
— — — < Hypothyroidie?

* Pertes hémorragiques?
. * Hypertension intraabdominale?

« Déficit immunitaire? (Neutropénie? Hypogammaglobulinémie?)
- R —

Choc réfractaire — e— — — — Choc réfractaire
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4- Prise en charge du choc septique: immunoglobulines?:

International Guidelines for Managem:
of Sepsis and Septic Shock: 2016

Surviving Seps\s Campaign:
e%///@

We suggest

sepsis or septic shock

() cochrane

Intravenaus immunoglof
and septic shock (Review)

e

- Adultes: pas de bénéfice dans les études avec faible risque de biais
- Nouveau-nés: Ivig ne réduisent pas la mortalité
- lvlg enrichies en IgM: évidence insuffisante

4- Prise en charge du choc septique: immunoglobulines?

Choc toxique?

Clinical Efficacy of Polyspecific Intravenous

Immunoglobulin Therapy in Patients With
I Toxic Shock Synd! A Q,

Comparative Observational Study (//,«G

CliicelInections Disnoms _ Z0MAECHS1T

e s G b i i B s e s e
Rty e

Table 2. Predictors Expected to Influence Survival in
Streptococcal Toxic Shock Syndrome Patients: Crude and
Adjusted Results
Simple Logistic Multiple Logistic
Regression (Crude Regression (Adjusted
Results) Results)*

Variable OR(@5%Cl)  PValue OR(©95%Cl) PValue
SAPS 1.06 (1.0-1.1) 007 1.1(10-1.1) 007
Clindamycin 7.5 (2.0-27.3) 002 B6(1.840.4) 007
e 67(17-257) 006 56(12-269) 030
Surgery 44(1.4-139) 012

4- Prise en charge d oc septique: immunoglobulines?:

Choc toxique?

E31TORIAL COMMENTARY

Asesing the Impact ofLtrvncus Immunoglbdin

in the Management of Streptococcal Toxic Shock Syndrome:

A Noble but Difficult Quest
Donc les Ivilg n‘ont pas de place pour la

prise en charge du sepsis sévére / choc septique

aux urgences,

méme en cas de choc toxique

streptococcique réfractaire G plusieurs.de de traitement
agressif ou en présence d’un foyer non drainable ou d’une
oligurie persistante avec cedéme pulmonaire »

4- Prise en charge du choc septique: immunoglobulines?

Choc toxique?

Intravenous Immunoglobulin G Therapy
in Streptococcal Toxic Shock §,
4%
Z:
S
Al inciuded patents Patents with GAS cnly
VIGgrowp  Piacebo growp  VIG group  Placebo group
End point in =10 in =11 n=8 n=10
Primary: mortaity day 28, 0o, (%) of patents 100 4136 1028 300
Secandsry
Time to resolution of shock® h
Mean ] 122 100 122
Median (range] 962-150)  108(47-294) 1082-159) 108 (47-294)
Time to no further progression of NF/cetulits, h
Meen &g’ 3s° 69° 36"
Median (range] 00-168° 2608-72°  202-168° 24 (19-72f
Mortaity day 180, no. (%) of patients 200 436 1025 360

ge du choc septique: immunoglobuliness.

Choc toxique?

EBITORIAL COMMENTARY

Amngdulmpmufnmvenmu Immunoglobulin

in the Management of Streptococcal Toxic Shock Syndrome:
A Noble but Difficult Quest

o e b ot e !

Elivicnl bt Dinnarms: S0 1973

Donc, la question difficile de savoir si les Ivig
sont bénéfiques pour les adultes ou pour les

enfants avec choc toxique streptococcique
reste non résolue

4- Prise en charge du choc septique: immunoglobulines?

ClinicalTrials.gov

Asarvie of P U5, Hasoral Insifios of Heath
FedSufies  AboulClinkal Studes  SebmiSiucies  Resowmes  About This Sia
Home > Find Sluies > Study Recons Desal

Efficacy of IntraVanous immunoGiobulins in Toxie Shock Syndromes: a Pasdiatric Pilot Study (IVIG)

This stusy is cumently receulting participants. (464 Conticts and Loeasoes)  CanicaTrae gav!
Ve M 3018 o Hossias Ciks o Lyen NCTOZ210188

Fist rscaives: Mugust 8, 2014
Spomsar:

Lt arch 14, 2016
Haspices Civis da Lyan Lt st 15,

ekormation provided y [Rasgonsible Bty Hstoryof Chasges.
Hepicns Gt i Lyen
FunText View  Tabular View, Dhcamee ]
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Evaluation A-B-C

Gxygene (masque réservoir]

"Acces vasculaire (IV/10)

Evaluation clinique aprés remplissage — répéter ad 60cc/kg Antibiotiques
Perfusion? hypocalcémie
hépatomeégal épitants? turgescence jugulaire?

Choc réfractaire au remplissage

Noradrénaline > Dopamine (chaud chaud)

Choc résistant aux catécholamines

Considérer hydrocortisone

ormale
Choc froid, ScvO2 <70%, Hb > 10g/dL, adré

Vasodilatateur? Dobutamine? Enoximone?
Levosimendan? Levosimendan? Milrinone?

6- Conclusions

TIME ¢

IS MUSCLE

Diagnostic rapide
Remplissage rapide et adéquat
Cultures rapides
Antibiothérapie rapide
Controle de la source

TV
S

BRAIN

6- Conclusions

S
BRAIN
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