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Shock Induced Endotheliopathy

Injurious hit Injurious hit Injurious hit Injurious hit
Minor + Moderate ++ Major +4+ Extrome +4 4+
Catecholamines ¢+ Catecholamines ++ Catecholamines ¢4+ Catocholaminos +#++

Endothelial activation Endothelial damage Capillary loakage

Paringemar Johansson, Jakob Stensballe and SisseRye Ostrowski
Johansson et al. Critical Care (2017) 21:25 DOI 10.1186/s13054-017-1605-5
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«POP THE CLOT»




The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Dan L. Longo, M.D., Editor

Hemorrhagic Shock

Jeremy W. Cannon, M.D.

2018




The New England
Journal of Medicine

©Copyright, 1994, by the Massachusetts Medical Society

Volume 331 OCTOBER 27, 1994 Number 17

IMMEDIATE VERSUS DELAYED FLUID RESUSCITATION FOR HYPOTENSIVE PATIENTS
WITH PENETRATING TORSO INJURIES

WiLriam H. Bickerr, M.D., MatTHEW J. WALL, Jr., M.D., PauL E. Pepe, M.D.,
R. RusseLL MARTIN, M.D., Vicroria F. GINGEr, M.S.N., Mary K. ALLEN, B.A.,
AND KENNETH L. MATTOX, M.D.



Pas de standardisation et objectifs clairs

Dutton 2002 Différents molécules vasoactifs utilisées

Sperry 2008 ‘

Plurad 2011 Introduction tardive des traitements

Exclusion des morts des 24h

Controle facteurs confondants insuffisant

Dutton RP, et al. Hypotensive resuscitation during active hemorrhage: impact on in-hospital mortality. J Trauma. 2002;52(6): 1141-1146

Sperry, J.L. et al (2008). Early use of vasopressors after injury: caution before constriction. J Trauma 64, 9-14

Plurad, D.S. et al. (2011). Early vasopressor use in critical injury is associated with mortality independent from volume status. J Trauma 71, 565-570; discussion 570-572.



Permissive hypotension versus conventional resuscitation strategies in adult trauma patients with
hemorrhagic shock: A systematic review and meta-analysis of randomized controlled trials
Tran et al 2017 J Trauma and Acute Care Surgery

Figure 2 — Forest Plot of Permissive Hypotension vs. Conventional Resuscitation

Permissive Hypotension Control (Odds Ratio (Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Bickell 1954 ah 289 116 309 G45% 0.70[0.50,0.99)] i
Carrick 2016 18 a6 21 82 146% 077 [0.37,1.58] — T
Dutton 2002 4 a5 4 55 3.6% 1.00([0.24, 4.22] .
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HYPOTENSION PERMISSIVE
Hypotensive resuscitation

Mais cela reste un concept!

Objectif PAS 80-90 mmHg

‘ Limiter expansion en bolus de 250 ml

Pas de vasopresseurs
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Jeff Garner, MD, et al Annals of Surgery 2010



Vasopressors in Trauma: A Never Event?

Justin E. Richards, MD,* Tim Harris, MD,t+ Martin W. Dunser, MD,§ Pierre Bouzat, MD, PhD, ||

and Tobias Gauss, MDY

Sympatho-excitatory Hypothalamus
Phase ‘ EFFERENT
AFFERENT by

Arterial Baroreceptors
(aortic, carotid and f
cardiopulmonary receptors) S

Adrenal

norepinephrine

fSystemic Vasoconstrictive drive
fAngiotensin Il in Blood vessels

\Cardiac output
}Heart rate
No change in Mean Arterial pressure

Sympatho-inhibitory

Phase - EFFERENT
Increased Arginine Vasopressin
available to bloodstream*
AFFERENT L )
Increase in vagal activity from VBP despite
catecholamine

cardiopulmonary receptors reloase from

adrenals

Systemic Vascular resistance
Vasoinhibition

vBP - |sympathetic drive
vHR - vagal activity
No change in plasma norepinephrine

*#Ang Il, MAVP does not overcome |sympathetic drive



B] ﬁ British Journal of Anaesthesia, = (w): 1—8 (2018)

doi: 10.1016/j.bja.2018.02.032
Advance Access Publication Date: xxx

Clinical Investigation

CLINICAL INVESTIGATION

Effect of early use of noradrenaline on in-hospital
mortality in haemorrhagic shock after major trauma:
a propensity-score analysis

T. Gauss™*, E. Gayat”, A. Harrois”, M. Raux™~, A. Follin®, J.-L. Daban’,
F. Cook®, S. Hamada®, and The TraumaBase Group



Age

Female gender

AlS-head >3

ISS -

SAPS-II

Penetrating trauma

Initial GCS

Pre-admission HR
Pre-admission SBP <85 mmHg -
Pre-admission capillary Hb
Pre-admission volume expansion -
On-admission HR (bpm) -
On-admission SBP <85 mmHg
On-admission capillary Hb
Variation in capillary Hb
On-admission lactates -

Mechanical ventilation -

|
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Use of Vasopressor Increases the Risk of Mortalit
in Traumatic Hemorrhagic Shock: A Nationwide
Cohort Study in Japan

Makoto Aoki, MD, PhD!; Toshikazu Abe, MD, MPH?’; Daizoh Saitoh, MD, PhD?;
Shuichi Hagiwara, MD, PhD'; Kiyohiro Oshima, MD, PhD'

Objectives: To evaluate the possible association of vasopressor C, 1.442-3.320), (odds ratio, 2.029; 95% CI, 1.414-2.

use with mortality in traumatic hemorrhagic shock patients. massive transfusion model), and (odds ratio, 1.959: 95%
Design: Retrospective cohort study. 1.364-2.814; survivable injury model).

Setting: Traumatic hemorrhagic shock patients at 260 emergency  Conclusions: Use of vasopressor for traumatic hemorrhagic st
hospitals in Japan between 2004 and 2015. was associated with mortality after controlling for biases (tra

Patients: Three-thousand five-hundred fifty-one traumatic hemor- severity; volume of fluid resuscitation). (Crit Care Med 2(
rhagic shock patients who had systolic hypotension (<K90mmHg)  XX:00-00)




Analysis

In-hospital mortality

In-ED mortality Analysis
_ OR 95% CI Unadjusted OR 95% CI
glllag_];;sstgis o e 2831 184 4348 (1= 3551/3551) 4138 3358  5.099
N . . Adjusted after multiple confounders”
(.?f?:gt:;gelr)muluple confounders 1391 0802 2413 (n=3070/3551) 2.172  1.666  2.833
s . Propensity score matching| ——,
t
Zgg;;‘f;lg:)mre matching . 0676 0260 1719 (n=596/596) 2168 1442 3.320
Massive transfusion model” Maisswe transfusion model i 2,029 1414 2911
(1=913/1055) . 1757  0.846  3.647 (n—919/:)055) .
Survi Inj y —_—
Survivable Injury model’ u_r;;‘;?? é;l}]ury model 1.959 1364 2814
(1=2320/2344) 1351 0516 3.533 (n=23 )
Restricted Analysis — 1719 L1137 259
(n=2692/3078) : : :
0.1 1 10
0.1 1 10

Odds ratio

QOdds ratio

PAS DE DIFFERENCE MORTALITE 24h DIFFERENCE MORTALITE INTRA-HOSP



Utilisation homogene et précoce
selon reco Européennes, apres
échec expansion

Méme molécule (NAD)

Ajustement/prédicteurs précises
(Graphique équilibre facteurs)

Contrble hemostase plus court

Choc hémorrag. > 4CG/6h

Contexte et indications inconnues, tardif,
molécules non specifiés

ISS et transfusion 1 dans groupe
vasopresseur

Ajustement/prédicteurs non-précisés
(Pas de graphique equilibre)

Controle hémostase long

Choc hémorrag. PAS< 90mmHg sans
notion de transfusion



CRITERES INCLUSION

Age >18 ans

Meécanisme non-pénétrant
SAP <100mmHg

Ou

Déchoc SAP < 100mmHg

Sans ou avec NAD

CDJ

Mortalité a 24h

CDJs

Mortalité hopital



Filtering patients’ Flow chart for Traumabase | g
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TRENAU | TRAUMABASE | BALTIMORE

(US)
n=355
Mortalité 18% 18% 15%
NAD
(préhosp/déchoc) 67% 87% 0%
Mortalié sans 11% 9% 15%

NAD



DAG
choix
confondeurs/covariables

Treatment

Minutes to
trauma
center

Systolic

Dilated “bp__h*

pupils

Variables impacting
treatment

‘ Outcome

Type of
transport

< yay

K

Variables impacting
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E treatment & outcome)
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Intubation
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Matching Pcohort

Matching covariates

Reg. Adjustment Rew

ATE for all: Final results
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= = = = =

Reg. Adjustment

No correction
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STRATEGIE C LEMENTAIRE
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REANIMATION HYBRIDE NIMATION PERMISSIVE
60’
Réanimation hypotensive

- Limiter expansion

- Expansion bolus 250 ml

- PAS 80-90 mmHg

“wwun.__ PSLdes que possible

> 60’
cr— ﬂbjectlf pression de perfusion
, PAM->55-65 mmHg

- Limiter expansion
PSL des que possible




QUAND et COMMENT DO NOTRE CHAMPION

AVEC LA NAD?

» PAM 55-65 mmHg
» Dose plus faible

> 60’
» ECHEC expansion

(PAS < 60?,-1000ml) possible

» Aggravation » Possible en VVP
rapide —— N> Sevrer-des que

> Lactate 1 i possible

| > PSLdesque
Wle



REANIMATION HYBRIDE

UN OUTIL POUR LIMITER
RETENTISSEMENT DU CHOC
JUSQU’A OBTENTION HEMOSTASE

HEMOSTASE = PRIORITE

40% T premiéres 40 min




