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Précharge

[ Sa02 100% ]

[ SvO2 70% ]
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Cellule

Vaisseau sanguin
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Quels sont les caractéristiques de |la défaillance circulatoire ?

-

(&

1 & du débit cardiaque

1 { de la précharge cardiaque

d  de la contractilité

d @ de la pression artérielle

1 Vasodilatation artérielle et veineuse
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Phase ultime de défaillance circulatoire

4

N\l de |la perfusion des organes

J

Inadéquation entre apports et besoins en O2

o ~

Besoin en 02

Transport en O2

§ o — — — — — —t — — — 1 — —
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ESICM guidelines on circulatory shock and hemodynamic monitoring 2025.
Monnet X, et al. Intensive Care Med. 2025. PMID: 41236566

" Insuffisance |

HOW SHOULD ONE DEFINE SHOCK?

D |
=» Shock is defined as a life-threatening acute circulatory failure characterized by decreased tissue
perfusion, leading to inadequate oxygen delivery and/or oxygen utilization to meet cellular metabolic o @ .

— Inadequation entre
00 besoin et apporten O2

ociate |_l Wi (' a -_- Vi
ces5es, [UNGRADED, STATEMENT OF Fncr]'

demands.

ralized form of acute

Shock can be asst

= The typical features are hypotension, tachycardia, and signs of hypoperfusion, such as abnormal
skin perfusion, decreased urine output, and altered mental status. Although hypotension is |b @ ’

commonly present, it is not required to define shock. “ o —
: (

~
|

o o s o b wd SN PA, NFC, signes hypoperfusion |

’2 SF pically associated with evidence of i Juote tissue per
™~  are the: skin (d egree of cutaneous perfusion); kid urine output); ai ol status) [UNCFMDED sm‘remsml
\ _________________ . . o  m— m— m— m— — — — — m— — _/.
= | actate levels are typically increased (>2 mmol/L) in shock states. | .‘ ]V@_| .
- »> 1 1 1

dcally =2 ghEqg/L for mmol/L) in shock states. [UNCRADED, STATEMENT OF FACT]

.

(
—
| A/ lactate |
\ } nanagement of shock). [UNCRADED, BEST PRACTICE STATEMENT]

2 use a single variable (for the diagnosis and/or m
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{DC X CaOz}

Lésions
Infarctus ischémiques
coronariennes
_ Inflammation
Myocardite du tissu

myocardique
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Choc septique AUSATEILE,
pyélonéphrite
Choc Allergie
anaphylactique médicaments
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B I O
' Etat de choc :: obstructif |
" |

) )

Choc obstructif
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Circulatory shock. B !
Vincent JL, De Backer D. : Etat de choc :
N Engl ) Med. 2013 Oct 31;369(18):1726-34. ‘=0T -
In tamponade: pericardial
effusion, small right and
Normal cardiac Small cardiac . left ventricles, dilated
Large ventrides and inferior vena cava; in

chambers and (usua.ll.ly) chambers and normal

or high contractility poor contractility

pulmonary embolism or

preserved contractility

Distributive shock Hypovolemic shock 7Cardi;>gel;liC shock Obstructive shock

Distributive shock L Hypovolemic shock

Loss of Obstruction

o——plasma or
blood
volume

Vasodilatation

Pericardial
tamponade

Ventricular
failure




Take home message AER

P [ [ P

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s

=t mm s mm s s mm s mm s mm s mm t mm s mm s mm s mm s mm s mm § o s mm s M= s s Em h mm s mm s mm s M= s mm s M= § = mm s M= s M s Mm s M= & s mm s M= § M s mm f M= s mm § mm s Em s mm s M s mm s mm s s Em b M= & M s mm s M s e s mm s M= mm s mm § s Em s mm s mm s Em s mm s s mm s mm s = b e

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s




Take home message AER

ACTUALITES EN REANIMATION

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s

=t mm s mm s s mm s mm s mm s mm t mm s mm s mm s mm s mm s mm § o s mm s M= s s Em h mm s mm s mm s M= s mm s M= § = mm s M= s M s Mm s M= & s mm s M= § M s mm f M= s mm § mm s Em s mm s M s mm s mm s s Em b M= & M s mm s M s e s mm s M= mm s mm § s Em s mm s mm s Em s mm s s mm s mm s = b e

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s




Take home message AER

ACTUALITES EN REANIMATION

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s

=t mm s mm s s mm s mm s mm s mm t mm s mm s mm s mm s mm s mm § o s mm s M= s s Em h mm s mm s mm s M= s mm s M= § = mm s M= s M s Mm s M= & s mm s M= § M s mm f M= s mm § mm s Em s mm s M s mm s mm s s Em b M= & M s mm s M s e s mm s M= mm s mm § s Em s mm s mm s Em s mm s s mm s mm s = b e

=t mm s mm s mm r o  mm s mm s mm s Em s mm s s mm s mm s mm s mm f mm  Em s mm s mm s Em s M= s M s mm s mm & s Mm s M= & M s mm § M= s Em s mm s M= s mm s mm § s mm s M= & M s Em s mm s s M s M= s mm s mm f mm 4 mm s mm s M s Em s mm s mm s mm s M= s M s Em f M= s mm s mm s mm s mm r mm  mm s mm s = = s




Meécanismes adaptatifs



Meécanismes adaptatifs ( \ /\ER

Quels sont les mécanismes adaptatifs ?

4 )

d P I'extraction en oxygene

d J l'inotropisme

d P l'inflammation

1 Vasodilatation la microcirculation

[ Vasoconstriction artérielle et veineuse
L J
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Sinus carotidien Stimulation adrénergique physiologictm / s -I

Crosse aortique Ea, -
- b, Q& - 1

/V /Ionotropisme /’” Vasoréactivité 'y Inflammation

/. - Activation adrénergique persistante -/._-_._-_._-._ _______ ,_ ._ ______ \I

. oy \ b | A pression artérielle
prm __z.\_ : . .: r | e |
: /) fréquence Cardiaque : ,_}.lonolropisme \\"asoréaﬁ'tivilé Immunosuppression @
Y Dysautonomie

— e o — — — — —

M Durand, Méd Intensive Réa 2019
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Débit sanguin |

. /1 pression artérielle : Marqueur de perfusion des organes

N —

o

Valeur seuil

-

/) | Cible thérapeutique

PAM
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{ /1 pression artérielle : Marqueur de perfusion des organes

N - - —

Pression de perfusion
moyenne = PAM - PVC

En cas de PVC basse =
PPM = PAM - RVC

Geri et al. Journal Critical Care 2021

Hussain-Syed et al. ESC-Heart Failure 2021
Roger et al. Chest 2017
Hamzaoui et al. Journal of Critical Care 2018
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Low mean perfusion pressure is a risk factor for progression of acute kidney
injury in critically ill patients - A retrospective analysis.

Ostermann M, Hall A, Crichton S.
BMC Nephrol. 2017 May 3;18(1):151.

. /1 pression artérielle |

N —

) ARR

TUALITES EN REANIMATH

Marqueur de perfusion des organes

Rétrospectif
n=2,118

Parameter OR (95% Cl)* p-value
First arterial lactate following 145 (1.12-1.89) 0.005
diagnosis of AKI | [mmaol/L]

SOFA score on day of AKI | 1.20 (1.05-1.37) 0.01
First DO5l in 12 h period after 0.997 (0.894-0.99) 0.01
diagnosis of AKI | [ml/min/m?]

First calculated MPP 0.995 (0.52-0.99) 0.03
Age [years] 1.02 (0.997-1.05) 0.09
Cumulative fluid balance on 1.00 (0.99-1.00) 0.98
day of AKI | [ml]

MAP <65 mmHg for >1 hin 0.97 (0.48-1.96) 093

first 12 h after diagnosis of AKI |

Pression de perfusion moyenne
est associée a I'IRA
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@ . /1 pression arterielle

N —

} Marqueur de perfusion des organes

Elevated central venous pressure is associated with increased mortality and acute

: . . . _ Méta-analyses
kidney injury in critically ill patients: a meta-analysis.

15 cohortes n=2,118

Chen CY, et al. Crit Care. 2020. 4 PVC 1mmHg 9

Study %

Stud % (o)
Y /1 OR de 6%
ID OR (95% Cl) Weight ID OR (95% Cl) Weight
Mortality \
Lobo 2011 — 1.12(1.04,1.21) 20.09 ;
| —— .22 (1.08, 1. 121

Chung 2012 — 1.15(1.06, 1.25) 18.90 Legrand 2013 ; 1.2 (1.08, 1.39) 9
Raimundo 2015 — 0.99 (0.94, 1.04) 23.52 :

Wong 2015 . CE— 1.28 (1.03,1.60) 4.86
Li 2017 —_— 1.14 (1.01,1.29) 14.05 '
Long 2017 - 1.13(1.07,1.18) 2345 Chen 2016 * 1.02(1.00,1.03)  44.41
Subtotal (I-squared = 77.3%, p = 0.001) < 1.10 (1.03, 1.17) 100.00 | .
. Beaubien-Souligny 2018 - 1.04(1.01,1.08) 3854
AKI | A
Yegenaga 2004 —_— 1.50 (1.26, 1.80) 10.29 Overall (I-squared = 75.7%, p = 0.006) :) 1.06 (1.01,1.12)  100.00
Legrand 2013 —_— 1.23(1.10,1.38) 16.68 ;
Wong 2015 —_— 1.28(1.03,1.60) 7.69 _ :

NOTE: Weights are from random effects analysis '
Chen 2016 * 1.02 (1.00, 1.03) 28.49 '
Beaubien-Souligny 2018 - 1.04(1.01,1.08) 27.12 L : ;
van den Akker 2019 . — 1.24 (1.03,1.50) 9.72 =
Subtotal (I-squared = 86.1%, p = 0.000) <> 1.14 (1.06, 1.23) 100.00
NOTE: Weights are from random effects analysis

7 7 ] 7
| | PVC élevée - mortalité 7

5 1 2
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. /1 pression artérielle |

N —

Pression de perfusion Influence de |la PIA ou
moyenne = PAM - PVC encore PIC

En cas de PVC basse =
PPM = PAM - RVC

are 2021

Perfusion des organes dépend aussi d’autres déterminants hémodynamiques |0

raTrzaouretarsourarorLritical Care 2018
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. /1 pression artérielle |

N —

T AER

Marqueur de perfusion des organes

v’ Facteur de risque indépendant

v’ Selon la profondeur, la durée de

I"hypotension

v’ Facteur de risque indépendant

v’ Selon la profondeur, la durée de
I"hypotension

Seuil optimal variable

o

<65mmHg < 70mmHg <65mmHg

A troponine A créat ou EER A délirium

TES EN REANIMATYK

Maheshwari et al. Intensive Care Medicine 2018

Nguyen et al. Plos One 2018

Vincent et al. Annals of Intensive Care 2018
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Meécanismes adaptatifs

DS g ‘

@ . /1 pression artérielle !
ESICM guidelines on circulatory shock and hemodynamic monitoring 2025. |/ ''''''''''''''''''''''' \',
.~ Individualisation |

Monnet X, et al. Intensive Care Med. 2025. PMID: 41236566

WHAT IS THE TARGET OF ARTERIAL PRESSURE IN SHOCK?

‘o
a1
N
o
3
3
T
0

51 We recommend to initiolly target @ MAP of =265 mmHg. [LeveL 1, QoE C)
=» A higher MAP target may be considered in patients with septic shock and a history of chronic .. @ .
arterial hypertension who show clinical improvement with higher blood pressure
= A higher MAP target may be considered in patients with septic shock with high CVP values who l‘ @ !
show clinical improvement with higher blood pressure. N ' . o)
-. . APAmsi |
vy T '
: |
. PVCélevée |
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Macrocirculation Microcirculation

Arteries
> 400pm

Adventitia N

Endothelial cells

Intima

+» Conduit vessels
» 5% of total resistance

Pre-arterioles
100-400pm

* Metabolic control
* Flow regulation
+ 20% of total
resistance

Arterioles
40-100pm

O

* Metabolic control
* Flow regulation
* 60% of total
resistance

Capillaries
<10pm

Endothelial cells only

» Exhange vessels
* 15% of total
resistance

+———- Transport

Regulation ——— — Exchange —

@
——— :

AER

ACTUALITES EN REANIMATION

Merdji H et al. Annals of Intensive Care 2023
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( .
q | 7 surface d’échanges |
------------ / —-—-—-—-—-—-—-—-—-J.

Etat normal Etat de choc . —°

Y . — . . . N . . ~
|

~ Recrutement
. . I
capillaires |
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Q i Ouverture de pores :
N } ______________ —

Vesicules
de pinocytose

Wpéﬂcwe

e Globule rouge
\ dans la lumiére

A\ Globule rouge
=— Fente dans la lumiére

intercellulaire

Pores
(fenestrations)

Cellule
endothéliale

g/laizgane A Noyau de la Fente
_/L cellule endothéliale intercellulaire
Jonction serrée A :j/éspules Membrane basale
e pinoc , ;
Nol}lalu decllath ‘i el Jonction serrée Cellule
cellule endothéliale endothéliale
/
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VO2

[ Hypoxie ]

EO2

[ cr:Ii-:iOQtzxe ] _ - -

» 1202
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ESICM guidelines on circulatory shock and hemodynamic monitoring 2025.
Monnet X, et al. Intensive Care Med. 2025. PMID: 41236566

WHAT MARKERS OF THE REGIONAL CIRCULATION AND TISSUE OXYGENATION IN SHOCK SHOULD BE USED?

=) Serial assessment of tissue perfusion should be performed to follow shock evolution and to help . @ '
assess the underlying pattern and the adequacy of CO and vascular function. 0

-
S f biood lactate to guide, monitor, and ossess. [LEvEL 1, QoE C)

We recommend serial measurerments of blc

= Monitoring skin perfusion should be performed using the assessment of CRT and this could be l‘ @ ’
complemented with the assessment of skin temperature and mottling.

== |n patients with a central venous catheter, serial measurements of (central) venous oxygen .‘ @ '
saturation (S, O,) should be performed. -,
R N

'~ | Monitorerla |
= I

— e e e — — — —

La SvO2 = apprécier I'adaptation du DC aux besoins tissulaires en 02
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\.

Vasoconstriction Vasodilatation

Effets variables de ces mécanismes adaptatifs selon les territoires
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...................................

Signe d’insuffisance circulatoire aigué

» A -
SCORE 2 SCORE 4
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...................................

Marbrures = associée a la mortalité dans différents types de choc
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Mottling score is a strong predictor of 14-day mortality in septic patients
whatever vasopressor doses and other tissue perfusion parameters.

Dumas G, Lavillegrand JR, Joffre J, Bigé N, de-Moura EB, Baudel JL, Chevret S, Guidet B, Maury E, Amorim
F, Ait-Oufella H.

Crit Care. 2019 Jun 10;23(1):211.

259 chocs septiques

8
8
3
X e
q—
~ 8
2 s
© T
= 9
o)
S 8 T —_—
Q
o

4 5
Score marbrures

Augmentation mortalité
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Vasodilatation

Dysfonction
cardiaque &
(3

Atteinte de la “ X '
ucirculation RS
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@( Microthrombis | o F
N L. ) phagocytes
_________________________ o~
. ShuntAv NP -
F.’:.’:f:.':.':.':.':.':.':.':.':.':f\
] Inflammation |

Immobilisation

Elimination

‘ des pathogénes ‘. 4
/\ ¢

Sun'Y, Physiology 2006
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----------------------------------------- Terminal Capillaries Postcapillary
arteriole venule
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Cellule Cellule

Vaisseau sanguin Vaisseau sanguin
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Temps

Concordance entre macro Perte de concordance entre
et microcirculation macro et microcirculation

Merdji H et al. Annals of Intensive Care 2023
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VO2

[ Hypoxie ]

(o

(=

EO2
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