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1. Collec(fs: triage/régula+on pour évacuer 
chaque vic+me avec le moyen et vers la 
structure hospitalière adaptée, dans un 
contexte d’afflux 

2. Individuels: mise en place des mesures de 
stabilisa+on pour chaque vic+me

=> Éviter les morts évitables

DAMAGE CONTROL



DAMAGE CONTROL COLLECTIF - ZONAGE
ÉTAT-MAJOR INTERMINISTÉRIEL DE ZONE DE DÉFENSE ET DE SÉCURITÉ SUD-EST  Version du

11/07/2017 MAJ :

OZO D'APPUI ET DE COORDINATION EN CAS DE  «TUERIE DE MASSE» document de travail Page : 17/42

Thérapeu)que dépends de la zone et du )ming de l’ac)on …

Triage : EU / UA / UR … P1-P2-P3 …

les personnes valides. Elle doit impérativement se faire en
présence de forces de sécurité qui assurent une fouille de
sécurité, ou safety check, avant toute prise en charge soi-
gnante. En effet, un terroriste peut se glisser volontairement
parmi les victimes dans le but d’atteindre le dispositif de
secours et de soins pour générer un sur-attentat.

Enfin, il faut envisager de demander aux forces de sécurité
intérieure s’il leur est possible de procéder à l’extraction des
victimes les plus proches et/ou les moins exposées. La situa-
tion est initialement trop instable pour constituer un ou des
corridors d’extraction bien définis. Une analyse pragmatique
de la situation est impérative à chaque instant de la crise.

Comment réagir lors de l’arrivée des forces
d’intervention spécialisée ?

C’est en principe lors de l’arrivée des forces d’intervention
spécialisée (RAID, GIGN, BRI PP) ou des forces de sécurité
intérieure de niveau 2 (Brigade de recherche et d’interven-
tion [BRI], Compagnie de sécurité intérieure [CSI], Compa-
gnie républicaine de sécurité [CRS], Peloton de surveillance
et d’intervention de la Gendarmerie [PSIG]) que la situation
va commencer à se clarifier et permettre de s’organiser.
Cette étape nécessite un nouveau point de situation permet-
tant de préciser et de répondre aux questions figurant dans le
tableau 4.

Création de points d’extraction des victimes

L’arrivée des forces d’intervention spécialisée ne modifie
pas immédiatement le zonage mis en place. Néanmoins, leur
action va permettre de repousser la menace et de mettre en
sécurité les victimes. Rappelons qu’il s’agit d’une action
prioritaire sur toutes les autres, y compris le secours comme

le soin. En repoussant la menace, les forces d’intervention
spécialisée font bouger les « frontières » et convertissent une
partie de la zone d’exclusion en zone contrôlée. Le ou les
points d’extraction des victimes (PEV) matérialiseront les
points les plus avancés, marquant les limites à ne jamais
dépasser par les personnes non habilitées, sous peine d’ex-
position au danger. Une signalétique, par dispositif lumineux
clignotant ou bannière drapeau, est utilisée par les forces
d’intervention spécialisée (Fig. 1) afin d’identifier les PEV.

La zone d’exclusion n’est accessible qu’aux personnes
habilitées à évoluer en milieu hostile, telles que les forces
d’intervention spécialisée et les forces de sécurité intérieure
de niveau 2. Ces équipes procéderont rapidement au sauve-
tage et à la mise en sécurité des victimes au niveau d’un
premier point, propre aux forces d’intervention spécialisée,
où se trouvent les médecins tactiques de « reprise ». Ces
derniers réalisent un prétriage qui a pour objectif principal
la mise en sécurité des victimes. Cet exemple d’algorithme
de secours tactique s’inspire du simple triage and rapid
treatment (START) (Fig. 2). Il aide la prise de décisions
sur la base de critères tactiques et de sauvetage (« le bon

Tableau 4 Synthèse point de situation initiale–cartographie secours

Point de situation initiale–Forces d’intervention spécialisée–Secours

Le zonage est-il déterminé et compris ? Zone d’exclusion police (ZEP)
Zone contrôlée (ZC)
Zone soutien (ZS)

Est-ce que les sites de prise en charge des victimes sont
identifiés ?

Point d’extraction des victimes (PEV)
Point de regroupement des victimes (PRV)
Poste médical avancé (PMA)
Point de regroupement des impliqués (PRI) et centre d’accueil
des impliqués (CADI)

Est-ce que les équipes d’extraction sont constituées
et identifiées ?

Un chef par équipe identifié
Interlocuteur identifié
Un PEV d’attribution et de positionnement

Estimation des modalités d’extraction Estimation des flux
Estimation des délais

Fig. 1 Signalétiques (fanion orange et gyrophare orange)
d’un point d’extraction des victimes (PEV)

Ann. Fr. Med. Urgence (2018) 8:316-325 321

Paris 2015
36% Undertriage
8% overtriage
James A et al. Eur J Emerg Med 2021
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BA 942 - 1 (à 2h après
engagement)

Santé

Capacités
d’accueil

1h / 3h Dépt: 1h / 3h

Capacités UA

Capacités UR

Observations

PRÉFET DE LA ZONE DE DÉFENSE ET DE SÉCURITÉ SUD-EST

PLAN ORSEC DE ZONE
(Organisation de la Réponse de SEcurité Civile)

Pris en application de la loi n° 2004-811 du 13 août 2004
et du décret n° 2005-1157 du 13 septembre 2005

LIVRE IV

Dispositif opérationnel : dispositions spécifiques

Ordre zonal d'opération pour l'appui et la coordination 
en cas de «tuerie de masse» (OZO TM)

Approuvé par arrêté du préfet de zone
n°             du 

DOCUMENT DE TRAVAIL

Version 1 du 11/07/2017

LOT DAMAGE CONTROL

Désignation Nomb
re

Péremptio
n

Garrot Tourniquet 2
Pansement compressif "Wound Stop" type 
Israélien 2

Compresse hémostatiques Quik Clot 7,5 cm 
* 7m 2

Sparadrap 2

Set exsufflation 
"Thoracostomie" 1

Bistouri lame 23 1
Paquet de compresses 2
Dosette bétadine dermique 2
Paire de gants stériles 1
Paire de gants stériles 1
Pince vasculaire courbe 2

Set Perfusion 2
Chlorure de Sodium 500 ml 1
Tubulure 3 voies 1
Garrot 1
Paquet de compresses 1
Dosette de Biseptine 1
Opsite 1
Catheter 18 G 2
Catheter 16 G 2

Set Exacyl 2
Ampoule d'Exacyl 0,5 g 2
Trocard 1
Seringue 10 mL 1

Kit «Damage Control» SAMU 69



Décès post traumatiques = Hémorragie et Traumatisme Crânien 
Hémorragie = Principale cause de Décès Evitable < 24h
Choc Hémorragique = Stratégie Damage Control !

« Damage Control Resuscitation » :
• Low Volume Resuscitation / Hypotension permissive

• PEC Lethal Diamond : Hypothermie, Acidose, Coagulopathie, hypocalcémie

• Timing de PEC : Raccourcir tous les délais Diagnostic, TT (Chir, Radio et Bio !!)

Time is Life !Association of Prehospital Time to In-Hospital Trauma
Mortality in a Physician-Staffed Emergency Medicine System
Tobias Gauss, MD; François-Xavier Ageron, MD, PhD; Marie-Laure Devaud, MD; Guillaume Debaty, MD, PhD;
Stéphane Travers, MD; Delphine Garrigue, MD; Mathieu Raux, MD, PhD; Anatole Harrois, MD, PhD;
Pierre Bouzat, MD, PhD; for the French Trauma Research Initiative

IMPORTANCE The association between total prehospital time and mortality in
physician-staffed trauma systems remains uncertain.

OBJECTIVE To describe the association of total prehospital time and in-hospital mortality in
prehospital, physician-staffed trauma systems in France, with the hypothesis that total
prehospital time is associated with increased mortality.

DESIGN, SETTING, AND PARTICIPANTS This cohort study was conducted from January 2009
to December 2016. Data for this study were derived from 2 distinct regional trauma registries
in France (1 urban and 1 rural) that both have a physician-staffed emergency medical service.
Consecutive adult trauma patients admitted to either of the regional trauma referral centers
during the study period were included. Data analysis took place from March 2018 to
September 2018.

MAIN OUTCOMES AND MEASURES The association between death and prehospital time was
assessed with a multivariable model adjusted with confounders. Total prehospital time was
the primary exposure variable, recorded as the time from the arrival of the physician-led
prehospital care team on scene to the arrival at the hospital. The main outcome of interest
was all-cause in-hospital mortality.

RESULTS A total of 10 216 patients were included (mean [SD] age, 41 [18] years; 7937 men
[78.3%]) affected by predominantly nonpenetrating injuries (9265 [91.5%]), with a mean
(SD) Injury Severity Score of 17 (14) points. Of the patients, 6737 (66.5%) had at least 1 body
region with an Abbreviated Injury Scale score of 3 or more. A total of 1259 patients (12.4%)
presented in shock (with systolic pressure <90 mm Hg) and 2724 (26.9%) with severe head
injury (Abbreviated Injury Scale score !3 points). On unadjusted analysis, increasing
prehospital times (in 30-minute categories) were associated with a markedly and constant
increase in the risk of in-hospital death. The odds of death increased by 9% for each
10-minute increase in prehospital time (odds ratio, 1.09 [95% CI, 1.07-1.11]) and after
adjustment by 4% (odds ratio, 1.04 [95% CI, 1.01-1.07]).

CONCLUSIONS AND RELEVANCE In this study, an increase in total prehospital time was
associated with increasing in-hospital all-cause mortality in trauma patients at a
physician-staffed emergency medical system, after adjustment for case complexity.
Prehospital time is a management objective in analogy to physiological targets. These
findings plead for a further streamlining of prehospital trauma care and the need to define
the optimal intervention-to-time ratio.

JAMA Surg. doi:10.1001/jamasurg.2019.3475
Published online September 25, 2019.
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“The Why & How Our Trauma Patients Die: A Prospective Multicenter 

Western Trauma Association Study.´ 

 

Rachael A. Callcut, MD, MSPH1, Luc y Z. Kornblith, MD1, Amanda S. Conroy, BS N1, Anamaria J. 
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Table 2. Primary Cause of Death 

 Penetrating Blunt Total p-value 

TBI 154 

(37.4%) 

537 

(47.8%) 

691 

(45.0%) 

p=0.0003 

Exsanguination 213 

(51.7%) 

140 

(12.5%) 

353 

(23.0%) 

p<0.0001 

Early Physiologic 

Collapse 

24 

(5.8%) 

125 

(11.1%) 

149 

(9.7%) 

p=0.0019 

Late Physiologic 

Collapse 

17 

(4.1%) 

222 

(19.8%) 

239 

(15.6%) 

p<0.0001 

Airway 3 

(0.73%) 

20 

(1.8%) 

23 

(1.5%) 

p=0.1329 

Sudden Unexpected 

Event 

1 

(0.24%) 

14 

(1.3%) 

15 

(0.98%) 

p=0.076 

Pre-trauma Medical 

Event  

0 

(0%) 

59 

(5.2%) 

59 

(3.8%) 

p<0.0001 

Other  0 

(0%) 

7 

(0.62%) 

7 

(0.49%) 

p=0.1084 

Total 412 

(26.8%) 

1124 

(73.2%) 

1536 

(100%) 

p<0.0001 

TBI: Traumatic Brain Injury 

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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Parmi ceux qui décèdent précocement d’Hémorragie (PH / DCA) n= 205, 141 pénétrants et 56 fermés  
96% en relation avec une Hémorragie du Tronc !

18 Trauma Center
2015-2017

1536 patients 

Hémorragie 40% des DC ?
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Tr Pénétrant 80%

vs.
Tr Fermés 39%

Ciné%que de Décès différentes 



DC PREHOSPITALIER

CHOC HEMORRAGIQUE = DAMAGE CONTROL STRATEGY

DC SURGERYDC RESUSCITATION

PROTOCOLES / REGLES 
TRANSFUSION 

MASSIVE

TACTICAL 
DC

§ Evaluer
§ Orienter
§ Traiter DV

Eviter « Lady-Di Syndrome »

§ Hemostase
§ Coprostase
§ Xie < 2 heures

Tout doit être organisé pour REDUIRE les différentes étapes de la PEC 

HypoTA Permissive
Low Volume Resus

Rapidité Evacuation +++

DC HEMODYNAMIC DC HEMATOLOGY
< 30 min < 60 min



De combien de Temps je dispose ?

TRAUMA + CHOC

- Age augmente
- Terrain / Médicament
- Climat
- Sévérité Trauma7sme
- Choc Hémorragique
- Délai PEC prolongé

D’autant plus faible que :

ACR

REDUIRE LES TIMINGS DE PEC ! 

# Tr Fermé / Pénétrant ?

Réserve Physiologique !?



INDISPENSABLE DE DIFFERENCIER LES CHOCS !!
- Distributif : Résistance vasculaire basse : Choc Spinal, anaphylaxie, Sepsis
- Et/ou Hypovolémique : Hémorragie, déshydratation 
- Et/ou Cardiogénique : IDM, Contusion myocardique 
- Et/ou Obstructif : Tamponnade liquide (hémopéricarde), gazeuse (PNO)  

- Anamnèse
- Clinique 
- FAST / ETT / RxP
- HemoCue

TOUT N’EST PAS QUE DE L’HEMORRAGIE !



Identifier les Patients : Trauma Fermé ou Pénétrant
§ Evaluation clinique gravité : membre arrachée, plaie sévère …
§ Constantes vitales initiale / après réanimation : 

§ PAS < 90 / ACR …
§ Shock Index (FC/SBP) > 0.9

§ Biologie Déportée :
§Hemoccue < 110 g/L /  TQr > 1.2

§ Intensité réanimation : 
§ RV > 1 L  + NADN + Trauma sévère + SI > 0.9 = TIC +++

David JS et al. Vox Sang 2017

Différencier les Patients en Préhospitalier !
§ Choc hémorragique, GCS > 9, ventilation ok : SCOOP AND RUN !!

§ = < 15 min
§ TCG : Médicalisation ++ : PLAY AND … RUN !

§ = < 30 min

A L’ADMISSION :DES LE PREHOSPITALIER :

© Springer International Publishing AG 2017 
H. Pape et al. (eds.), Damage Control Management in the Polytrauma Patient, 
DOI 10.1007/978-3-319-52429-0_6

Damage Control Resuscitation

Eric J. Voiglio, Bertrand Prunet, Nicolas Prat, 
and Jean-Stéphane David

6.1  Introduction

Damage control resuscitation (DCR) for trauma, 
initially described to address the entire lethal 
triad immediately upon admission to a combat 
hospital before damage control surgery (DCS) 
[1], is now accepted as part of an integrated 
approach DCR-DCS from point of wounding to 
definitive treatment [2]. Therefore, DCR can be 

divided in two steps: while bleeding is ongoing 
and once bleeding has been stopped.

6.1.1  Physiological Bleeding 
Control

When bleeding occurs, the baroreceptors located 
in the aortic arch and carotid sinus detect the drop 
in arterial pressure. This information is transmit-
ted to the brain stem, which immediately 
increases sympathetic tone [3]. This increased 
sympathetic tone causes tachycardia (oxygen 
transportation is ensured by less blood that circu-
lates faster) and vasoconstriction which favours 
the blood circulation of the heart and brain at the 
expense of all other organs and tissues (gut, kid-
ney, muscle and skin). Vasoconstriction at the 
bleeding site decreases bleeding flow and allows 
platelets and the activated coagulation factors to 
seal the leak by a vascular clot [4] (Fig. 6.1). 
Fibrinolysis regulates coagulation [5] and pre-
vents vascular occlusion. In favourable cases, the 
bleeding has stopped or slowed. In unfavourable 
cases, because the vascular breach is too large or 
the bleeding sites are multiple, the trauma patient 
is in a situation where the coagulation factors 
have been consumed, fibrinolysis is activated [6], 
a large volume of blood has been lost, tachycar-
dia and vasoconstriction are not sufficient to 
compensate for blood loss and therefore the 

AU1 E.J. Voiglio, MD, PhD, FACS,  
FRCS, FEBSEmSurg (*) 
University Hospitals of Lyon, Unit of Emergency 
Surgery, Centre Hospitalier Lyon-Sud,  
69495 Pierre-Bénite, France
e-mail: eric.voiglio@chu-lyon.fr 

B. Prunet, MD, PhD 
Department of Anesthesiology – Intensive Care – 
Burn Unit, Sainte Anne Military Teaching Hospital, 
Boulevard Sainte Anne, 83000 Toulon, France
e-mail: bertrand.prunet@intradef.gouv.fr 

N. Prat, MD, PhD 
War-Related Trauma Unit, French Armed Forces 
Institute of Biomedical Research,  
91220 Bretigny sur Orge, France
e-mail: nicolas-j.prat@intradef.gouv.fr 

J.-S. David, MD, PhD 
Department of Anesthesiology and Critical Care 
Medicine, Centre Hospitalier Lyon Sud, Faculté de 
Médecine Lyon Est, Université Claude Bernard Lyon 1, 
69495 Pierre-Bénite, France
e-mail: js-david@univ-lyon1.fr
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DC : POUR QUELS PATIENTS ?



DAMAGE CONTROL RESUSCITATION

STOP THE BLEEDING RESUSCITATE THE PATIENT LETHAL DIAMOND CORRECTION

DO EVERYTHING POSSIBLE TO SHORTEN DELAYS



7,62 mm

REBOA ?

LAPAROTOMIE

THORACO

Rx Interventionnelle

1- STOP THE BLEEDING !

HÉMOSTASE PRÉCOCE +++
• Suture des Plaies (agrafes …)

• Ceinture de Bassin : systématique (trauma grave de bassin)
• Garrot si échec compression directe (OPEX Irak, Afghanistan)

• Pansement Hémostatique type « Quickclot Combat Gauze »

• Sondes à Ballonnet (Epistaxis Balloon Catheter)



Respect des Objectifs Tensionnels : PAS 80-90 mmHg (si GCS > 8)
• Notion de « rebleeding point » : 90 mmHg

• Agitation = témoin hypoTA / Perte Sanguine ≠ Trauma Crânien !!

• Limitation du Remplissage : On sait que le patient est hypovolémique, on ne corrige pas tant que l’hémostase n’est pas faite !!
• Hémodilution, fragilisation caillot, hypothermie

• Titration du volume pour objectif PAS

• Cristalloïdes / Solutés Balancés : Isofundine / RL                                                                                           Lewis SR et al. Cochrane Database Syst Rev 2018
• HEA – Gélatines : Et pourquoi pas ? < 15-20 ml/kg ? Gélatine : moins d’effets secondaire sur l’hémostase

• Utilisation précoce des Vasopresseurs : 
• NADN dès 1000 – 1500 ml

RESEARCH Open Access

The European guideline on management of
major bleeding and coagulopathy
following trauma: fourth edition
Rolf Rossaint1, Bertil Bouillon2, Vladimir Cerny3,4,5,6, Timothy J. Coats7, Jacques Duranteau8,
Enrique Fernández-Mondéjar9, Daniela Filipescu10, Beverley J. Hunt11, Radko Komadina12, Giuseppe Nardi13,
Edmund A. M. Neugebauer14, Yves Ozier15, Louis Riddez16, Arthur Schultz17, Jean-Louis Vincent18

and Donat R. Spahn19*

Abstract

Background: Severe trauma continues to represent a global public health issue and mortality and morbidity in
trauma patients remains substantial. A number of initiatives have aimed to provide guidance on the management
of trauma patients. This document focuses on the management of major bleeding and coagulopathy following
trauma and encourages adaptation of the guiding principles to each local situation and implementation within
each institution.

Methods: The pan-European, multidisciplinary Task Force for Advanced Bleeding Care in Trauma was founded in
2004 and included representatives of six relevant European professional societies. The group used a structured,
evidence-based consensus approach to address scientific queries that served as the basis for each recommendation
and supporting rationale. Expert opinion and current clinical practice were also considered, particularly in areas in
which randomised clinical trials have not or cannot be performed. Existing recommendations were reconsidered
and revised based on new scientific evidence and observed shifts in clinical practice; new recommendations were
formulated to reflect current clinical concerns and areas in which new research data have been generated. This
guideline represents the fourth edition of a document first published in 2007 and updated in 2010 and 2013.

Results: The guideline now recommends that patients be transferred directly to an appropriate trauma treatment
centre and encourages use of a restricted volume replacement strategy during initial resuscitation. Best-practice use
of blood products during further resuscitation continues to evolve and should be guided by a goal-directed
strategy. The identification and management of patients pre-treated with anticoagulant agents continues to pose a
real challenge, despite accumulating experience and awareness. The present guideline should be viewed as an
educational aid to improve and standardise the care of the bleeding trauma patients across Europe and beyond.
This document may also serve as a basis for local implementation. Furthermore, local quality and safety
management systems need to be established to specifically assess key measures of bleeding control and outcome.

Conclusions: A multidisciplinary approach and adherence to evidence-based guidance are key to improving
patient outcomes. The implementation of locally adapted treatment algorithms should strive to achieve
measureable improvements in patient outcome.

* Correspondence: donat.spahn@usz.ch
19Institute of Anaesthesiology, University of Zurich and University Hospital
Zurich, Raemistrasse 100, 8091 Zurich, Switzerland
Full list of author information is available at the end of the article

© 2016 Rossaint et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
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2- HYPO-TA / RV BAS VOLUME

Dutton RP. Brit J Anaesth 2012



BUT 

BLOOD IS FOR COOKING BOUDIN 

JS DAVID 2020

PETITE MISE AU POINT !

Probablement d’abord remplir puis CFC et/ou PSL !



Hypotensive Resuscitation Strategy

• î Décès Précoce Post Opératoire
– 1/44 (2%) vs. 8/46 (17%), p=0.03

• î Décès Précoce (ICU)

• Mais J30 (p=0.33)

Carrick MM et al. J Trauma 2016



HYPOTENSION PERMISSIVE NORMOTENSION

HÉMOSTASE

La Plus Courte Possible !! : hypoperfusion tissulaire, MOF …
Peu de Données Scientifiques / Dépends Terrain, Sévérité Trauma, Type de lésion

DUREE HYPO-TA PERMISSIVE ?



Correction Diamant Létale
• Hypothermie : 

• Diminuer exposition au froids = rapidité évacuation 
• Réchauffement patient / solutés

• Acidose métabolique : 
• Améliorer perfusion tissulaire = corriger une anémie (CGR) 

• Hypocalcémie 
• Déperdition, dilution : Supplémentation dès l’administration de PFC ! 
• Facteur indépendant de mortalité : PAMPER + COMBAT !

• Trauma Induced Coagulopathy

DAMAGE CONTROL RESUSCITATION
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Forgot calcium? Admission ionized-calcium in two civilian
randomized controlled trials of prehospital plasma for traumatic

hemorrhagic shock

Hunter B. Moore, MD, PhD, Matthew T. Tessmer, BS, Ernest E. Moore, MD, Jason L. Sperry, MD,
Mitchell J. Cohen, MD, Michael P. Chapman, MD, Anthony E. Pusateri, PhD, Francis X. Guyette, MD, MPH,

Joshua B. Brown, MD, MSc, Matthew D. Neal, MD,
Brian Zuckerbraun, MD, and Angela Sauaia, MD, PhD, Aurora, Colorado
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COAGULOPATHIE CHOC HEMORRAGIQUE

2 SITUATIONS TRES DIFFERENTES

SITUATION SOUS CONTROLE SITUATION CLINIQUE NON CONTROLEE

ON DECLENCHE PSL !BLOC OPERATOIRE
⚠ Pas de Transfusion « Emo1onnelle » 

Transfusion Guidée

⚠ « Pack Transfusionnel » 



Fréquente / dépend du RV / sévérité trauma, timing PEC …

1. Déficit Précoce en Fibrinogène :
CONCENTRES DE FIBRINOGENE

2. Génération de Thrombine :
• Augmentée le plus souvent

Dunbar N et al. Transfusion 2009 
Davenport RA et al. Anesthesiology 2017

• Diminuée :           PFC / PCC / PLYO
ü Les plus sévères (ISS > 40)
ü Secondairement

Taverna XJ et al. SFAR 2017 

3. Plaquettes : 
CP (Opex : ST)

• Baisse secondaire
• D’emblée si Trauma Très sévère

DESCRIPTION PHENOTYPIQUE : TP < 40% ?
Cohorte 737 patients (Lyon Sud)

Caractéristiques Patients :
PAS SMUR : 61 ± 53 mmHg
GCS : 6 ± 4
Remplissage : 2000 ± 900 ml
Noradrénaline : 75 %
Admission :

PAS : 87 ± 41 mmHg (médiane : 80)
Shock Index : 1,2 ± 0,6
Hémoccue : 7,9 ± 2,7 (médiane 7,7)

ISS : 47 ± 14 

TRAUMA INDUCED COAGULOPATHY

Réa Intensive !



TRAUMA INDUCED COAGULOPATHY
1. Monitoring

• Techniques Viscoélastiques +++ (ROTEM/TEG)

• Biologie Standard par défaut

2. CGR pour : Hgb 7 - 9 gr/dL (un peu d’avance ?)

3. Fibrinogène si : < 1.5 gr/L (A5 Fib < 7mm)

• < 50 kg : 1,5 gr

• 50-80 kg : 3 gr

• > 80 kg : 4,5 gr

4. PFC/PCC si : TP < 40 % (CT EXT > 106s)

• PFC : 10-15 ml/kg

• (PCC : 20-25 UI/kg)

5. Plaquette si : < 50 G/L 

• < 100 Hémorragie active/TCG

6. Répéter Biologie / 2h ou après chaque administration PSL
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SITUATION SOUS CONTROLE

RESEARCH Open Access

The European guideline on management of
major bleeding and coagulopathy
following trauma: fourth edition
Rolf Rossaint1, Bertil Bouillon2, Vladimir Cerny3,4,5,6, Timothy J. Coats7, Jacques Duranteau8,
Enrique Fernández-Mondéjar9, Daniela Filipescu10, Beverley J. Hunt11, Radko Komadina12, Giuseppe Nardi13,
Edmund A. M. Neugebauer14, Yves Ozier15, Louis Riddez16, Arthur Schultz17, Jean-Louis Vincent18

and Donat R. Spahn19*

Abstract

Background: Severe trauma continues to represent a global public health issue and mortality and morbidity in
trauma patients remains substantial. A number of initiatives have aimed to provide guidance on the management
of trauma patients. This document focuses on the management of major bleeding and coagulopathy following
trauma and encourages adaptation of the guiding principles to each local situation and implementation within
each institution.

Methods: The pan-European, multidisciplinary Task Force for Advanced Bleeding Care in Trauma was founded in
2004 and included representatives of six relevant European professional societies. The group used a structured,
evidence-based consensus approach to address scientific queries that served as the basis for each recommendation
and supporting rationale. Expert opinion and current clinical practice were also considered, particularly in areas in
which randomised clinical trials have not or cannot be performed. Existing recommendations were reconsidered
and revised based on new scientific evidence and observed shifts in clinical practice; new recommendations were
formulated to reflect current clinical concerns and areas in which new research data have been generated. This
guideline represents the fourth edition of a document first published in 2007 and updated in 2010 and 2013.

Results: The guideline now recommends that patients be transferred directly to an appropriate trauma treatment
centre and encourages use of a restricted volume replacement strategy during initial resuscitation. Best-practice use
of blood products during further resuscitation continues to evolve and should be guided by a goal-directed
strategy. The identification and management of patients pre-treated with anticoagulant agents continues to pose a
real challenge, despite accumulating experience and awareness. The present guideline should be viewed as an
educational aid to improve and standardise the care of the bleeding trauma patients across Europe and beyond.
This document may also serve as a basis for local implementation. Furthermore, local quality and safety
management systems need to be established to specifically assess key measures of bleeding control and outcome.

Conclusions: A multidisciplinary approach and adherence to evidence-based guidance are key to improving
patient outcomes. The implementation of locally adapted treatment algorithms should strive to achieve
measureable improvements in patient outcome.
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TXA < H3 + Calcium

On se guide sur la Biologie !

First Line Hemosta.c Agent: Fibrinogen



CHOC HEMORRAGIQUE

HGB 68
TP 17

Fibri < 0,5 g

NADN 6mg/h
RV > 5L

Four Fives Patient’s ! 
(PAS 50, Hgb 5, INR 5, 5 litres ds le péritoine !)

Stay Zen and 
Apply Protocols !

+ TOP !!

Impossible Attendre Bio !
FAST / Rx Bassin
Hemocue (TQr)

SITUATION CLINIQUE NON CONTROLEE ☢



CHOC HEMORRAGIQUE

• ASSOCIER LES PRODUITS !
• CGR / Fibrinogène / PFC-PCC (PLYO) ± PLT

• Protocole de Transfusion Massive
• Composi'on : CGR/FIB/PFC (PLT dès 6 CGR)
• Ra'o PFC:CGR : « 1:2 » et FIB:CGR : « 1:1 »
• + Ca2+ : 1g / 4 PSL

• Exacyl : 1g puis 1g / 3heures

• Réchauffer PSL / PaGent

• Acidose (Bicar si pH < 7.10)

SITUATION CLINIQUE NON CONTROLEE ☢

Bloc Lyon Sud

Ra#o = TM !!

Pack 
Pré-définit

Après chaque administration PSL = ROTEM-TEG / Bio

Aucun Bénéfice en dehors TM !!⚠ Confusion Massive

= Ra%o .. pour commencer !
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COMMENTA RY

Prehospital fresh frozen plasma: Universal life saver or 
treatment in search of a target population?

Michael Makris MD1 Պ|Պ�Ѵ=omvo��oubo��	ķ��_	2

1Haemophilia and Thrombosis Centre, Royal Hallamshire Hospital, Sheffield, UK
2Department of Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, Ontario, Canada
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Recently within 2 days of each other, two of the leading medi-
cal journals published trials on the use of prehospital fresh frozen 
plasma (FFP) for trauma patients, reaching apparently different 
conclusions. In the New England Journal of Medicine article reporting 
om�|_;��u;_ovrb|-Ѵ��bu��;7b1-Ѵ��Ѵ-vl-�Ő����;uő�|ub-Ѵķ�"r;uu��;|�-Ѵ1 
found that two units of prehospital FFP was associated with an al-
lov|�ƐƏѷ�v�u�b�-Ѵ�-7�-m|-];ĺ��m�|_;��om|uoѴ�o=��-fou��Ѵ;;7bm]��=|;u�
$u-�l-�$ub-Ѵ�Ő�����$ő�u;rou|;7�bm�|_;��-m1;|ķ��oou;�;|�-Ѵ2 found 
that the same volume of plasma had no survival advantage.

The concept of prehospital plasma is in theory attractive. You 
have an injured individual who is likely to need plasma in the next 
few hours, so why not preemptively reduce the bleeding by adminis-
|;ubm]�rѴ-vl-�=buv|ĵ��m�blrou|-m|�bvv�;�|o�1omvb7;uķ�_o�;�;uķ�bv�|_-|�
at the injury scene the patient is not likely to be deficient in clotting 
factors yet. The prehospital transfusion of blood products has been 
shown to improve survival in US military combat casualties injured 
bm��=]_-mbv|-mĺ3

The normal range for clotting factors measured as percent of 
normal is approximately 50- 150 with a mean of 100. It follows, that 
the average individual can lose half their plasma volume and still 
have clotting factor levels in the normal range even after reconstitu-
|bom�o=�0Ѵoo7��oѴ�l;ĺ���l-fou�u;7�1|bom�bm�1Ѵo||bm]�=-1|ouv�1-m�o11�u�
in two relevant settings, firstly when there is marked hemodilution 
such as that following major fluid resuscitation and secondly due to 
consumption in the presence of disseminated intravascular coagula-
tion (DIC). With the exception of obstetric DIC at the time of deliv-
ery, this consumption is not usually so rapid to become a major issue 
in the prehospital management of trauma.

Fresh frozen plasma is obtained from whole blood donation or 
rѴ-vl-r_;u;vbvĺ�)_bѴ;� bm�|_;������$�|ub-Ѵ� |_;��vr;1b=��|_-|�|_;��
]-�;�|�o��mb|v�o=�-rruo�bl-|;Ѵ��ƑƔƏ�l��;-1_�o=�

�ķ�|_;�����;u�
investigators do not specify the volume of the two units they 

-7lbmbv|;u;7ĺ�$_;�����;u�

���-v�ru;|_-�;7�-m7�1o�Ѵ7�0;��r�|o�
Ɣ�7-�v�vbm1;�|_-�bm]ķ��_bѴ;�|_;������$�ruo7�1|��-v�1oѴѴ;1|;7�0��
plasmapheresis, frozen within 24 hours and thawed rapidly in special 
equipment before administration. In a study one of us was involved 
in, measuring clotting factor levels before and after administration of 
four units of optimally thawed FFP just before infusion, the increase 
bm�1Ѵo||bm]�=-1|ou�Ѵ;�;Ѵv��-v�ƖѷŊ�ƐƓѷĺ4 Based on the volume of FFP 
bm=�v;7� bm� |_;�����;u� -m7������$� v|�7b;vķ� |_;� bm1u;-v;� bm� =-1-
tor levels would be 7% at best. This suggests that if prehospital FFP 
provides benefit, it is unlikely that this is through the substitution of 
coagulation factors. Other modes of FFP benefit include protecting 
the endothelial glycocalyx and reducing vascular permeability and 
inflammation.5,6

);�1olr-u;7�|_;�����;u�-m7������$�|ub-Ѵv� Ѵoohbm]� =ou�7b=-
ferences in their design and conduct to shed light on the true ef-
fect of FFP, if any (Table 1). Of course, the simplest explanation for 
the difference in results could well be a combination of chance and 
Ѵo��ro�;u�=ou�|_;������$�v|�7�ķ�7�;�|o�Ѵo��;�;m|�u-|;�-m7�vl-ѴѴ�
v-lrѴ;�vb�;ĺ�$_;�1om|ub0�|bom�o=�|_;������$�|ub-Ѵ��m7;u�-�=b�;7�;=-
fect meta- analysis approach would have been <10%, and the pooled 
;v|bl-|;vķ� 7ub�;m� 0�� |_;� Ѵ-u];u� ����;u� v|�7�ķ��o�Ѵ7� _-�;� v_o�m�
a significant benefit for plasma administration at both 24 hours 
Ő�!�Ʒ�ƏĺѵƓķ�ƖƔѷ����ƏĺƓƑŊ�ƏĺƖѶő�-m7�Ɛ�lom|_�Ő�!�Ʒ�Əĺѵƕķ�ƖƔѷ����ƏĺƓѵŊ�
ƏĺƖѶőĺ���;m��m7;u� |_;�lou;�1omv;u�-|b�;�u-m7olŊ�;==;1|�-rruo-1_ķ�
the visual inspection of the forest plot (Figure 1) would support both 
the hypothesis the two trials observing a different effect (as their 
effect sizes lie on opposite sides of the identity line) and instead 
representing random variation of the same effect (as the confidence 
intervals do overlap). However, there are clear differences between 
the trials, starting from the choice of results to report and the modal-
ity used to report them. The entry criteria for the two trials were the 
same in terms of blood pressure and heart rate measurements, but 
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$���� �ƐՊ�olr-ubvom�o=�|_;�����;u�-m7������$�|ub-Ѵv

����;u�|ub-Ѵ �����$�|ub-Ѵ

FFP Standard care FFP Saline

Patient characteristics

��l0;u 230 271 65 60

�];�l;7b-m�Ő�ő 44 46 33 32.5

Male (%) 71.3 73.8 80 85

Blunt injury 81.3 83.4 46 53

�uo|_uol0bm�|bl;�u-|bo�ou���!�om�
arrival at hospital

1.2 1.3 1.27 1.15

Injury severity

Prehospital intubation (%) 50 52 �o|�]b�;m

Prehospital red cells (%) 26.1 42.1 �o|�]b�;m

Transfused red cells in first 24 h (%) �o|�]b�;m 55 58

Injury severity score (median) 22 21 27

Operations in first 24 h (%) 71.7 80.1 �o|�]b�;m

Setting US air medical transport Denver, US ground transport

Median prehospital transfer time 
(min)

42 40 ƐƖ 16

Entry qualification ���ƺƖƏ�ll��]�rѴ�v�r�Ѵv;�ƻƐƏѶ�ou����ƺƕƏ ���ƺƖƏ�ll��]�rѴ�v�r�Ѵv;�ƻƐƏѶ�ou����ƺƕƏ

Randomization Cluster randomization to plasma or standard 
care at monthly intervals. Treating staff not 
blinded.

Individual randomization by the content of coolers. 
Treating staff not blinded

Intervention 2 units pre- thawed 
up to 5- day- old 
plasma

Standard care no fluid 
volume stipulated

2 units apheresis 
FFP approx 
ƔƏƏ�l�

�oul-Ѵ�v-Ѵbm;�-v�r;u�v|-m7-u7�
care (volume not same)

�u;_ovrb|-Ѵ�1u�v|-ѴѴob7�Ől�ő 500 ƖƏƏ 150 250

Outcome

24- h mortality (%) ƐƒĺƖ 22.1 12 10

28-  or 30- day mortality (%) 23.2 33 15 10

�����$ķ��om|uoѴ�o=��-fou��Ѵ;;7bm]��=|;u�$u-�l-�$ub-Ѵĸ�

�ķ�=u;v_�=uo�;m�rѴ-vl-ĸ�����;uķ��u;_ovrb|-Ѵ��bu��;7b1-Ѵ��Ѵ-vl-ĺ


 ��&!� �ƐՊ!-m7ol�;==;1|�l;|-Ŋ�-m-Ѵ�vbv�o=�lou|-Ѵb|��7-|-�=uol�|_;�����;u�-m7������$�|ub-Ѵvĺ���ķ�1om=b7;m1;�bm|;u�-Ѵĸ������$ķ�
�om|uoѴ�o=��-fou��Ѵ;;7bm]��=|;u�$u-�l-�$ub-Ѵĸ�����;uķ��u;_ovrb|-Ѵ��bu��;7b1-Ѵ��Ѵ-vl-�|ub-Ѵ

Study or subgroup Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI

Odds ratioPre-hospital FFP Standard of care Odds ratio

1.1.1 --- 24 h
COMBAT
PAMPer
Subtotal (95% CI)
Total events
Heterogeneity: τ = 0.13; χ = 1.65, df = 1 (P = 0.20); I2 = 40%

1.1.2 --- 1 mo or hospital discharge
COMBAT
PAMPer
Subtotal (95% CI)
Total events
Heterogeneity: τ = 0.34; χ = 2.99, df = 1 (P = 0.08); I 2 = 67%
Test for overall effect: Z = 0.29 (P = 0.77)

8
32

40

65
230
295

6
60

66

60
271
331

28.8%
71.2%

100.0%

1.26 [0.41, 3.88]
0.57 [0.35, 0.91]
0.72 [0.35, 1.45]

Test for overall effect: Z = 0.93 (P = 0.35)

10
51

61

65
230
295

6
88

94

60
271
331

37.3%
62.7%

100.0%

1.64 [0.56, 4.82]
0.59 [0.40, 0.89]
0.87 [0.33, 2.27]
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Favors pre–hospital FFP Favors standard of care

EDITORIAL Open Access

Pre-hospital plasma transfusion: a valuable
coagulation support or an expensive fluid
therapy?
Christian Fenger-Eriksen1, Dietmar Fries2, Jean-Stephane David3, Pierre Bouzat4, Marcus Daniel Lance5,
Oliver Grottke6, Donat R. Spahn7, Herbert Schoechl8,9 and Marc Maegele10*

Two recent clinical trials with conflicting results have
refuelled the discussion on pre-hospital plasma in trauma.
The multicentre, cluster-randomized PAMPer trial assessed
the efficacy and safety of two units of pre-hospital plasma
versus standard care without plasma in 501 trauma patients
at risk for haemorrhagic shock during air medical transport
to a designated US trauma centre [1]. The mortality at 30
days was lower in the plasma compared to the standard
care group (23% vs 33%; p = 0.03). The randomized,
placebo-controlled COMBAT trial compared the same
plasma volume versus isotonic saline in 144 haemorrhagic
shocked trauma patients within a US ground EMS and a
single US trauma centre but mortality at 28 days did not
differ between trial groups (15% vs 10%; n.s.) [2]. Table 1
summarizes the basic characteristics of both trials. The
results from both trials need to be viewed with caution
against their limitations and may not be translated directly
into routine without addressing a number of critical issues.
A single drop in blood pressure as an inclusion criterion

for both trials is problematic as pre-hospital hypotensive
episodes can have non-bleeding reasons (e.g. anaesthesia,
cardiac, spinal trauma or wrong readings), and, in
PAMPer, half of the patients had received pre-hospital
intubation/mechanical ventilation while for COMBAT no
details were provided. Both trials aimed for patients “at
risk for haemorrhagic shock” or “thought to be due to
acute blood loss” but no signs of bleeding were considered
for inclusion. Notably, 111 patients in PAMPer had
received unspecified pre-treatment prior to inclusion
which may have introduced bias. The time span for in-
clusion expanded over 3 years with trauma care subject to
change over time, e.g. the increasing widespread use of
antifibrinolytic tranexamic acid (TXA). In COMBAT, 10%

of patients had received TXA while its use was not
reported for PAMPer.
There was high mortality difference at 24-h and 28/

30-days within both control arms which had assumingly
received comparable US standard trauma care after
hospital admission (Table 1). With identical entry criteria,
this difference may only be explained by differences in
injury severity, volume status and further pattern and/or
patient care; but no specific details were provided. The
comparison of injury severity between both trials is
difficult due to different scores applied. However, the
mortality in PAMPer was higher than in COMBAT and
that reported elsewhere which limits the external validity
of findings. In the European RETIC trial on early coagula-
tion factor concentrates versus FFP in trauma the 30-day
mortality was only 7.4% despite an ISS of 34 [3]. The
German Trauma Registry (TR-DGU) confirms a mortality
< 10% for an ISS 20–23 [4]. In PAMPer, there was no cli-
nical benefit for plasma on the sequalae of hypovolaemic-
haemorrhagic shock as 32% versus 29% of patients died in
haemorrhagic shock.
The underlying mechanism by which the two units of

pre-hospital plasma may have promoted lower mortality
in PAMPer remains speculative. In both trials, no relevant
improvements in standard/viscoelastic coagulation assays
were reported after pre-hospital plasma. A statistically
relevant but clinically insignificant shorter prothrombin
ratio was reported for the plasma group (1.2 vs 1.3) but
cannot account for the observed difference in mortality.
In COMBAT, more patients in the plasma group had an
INR > 1.3. The INR quantifies only pro-coagulants and
does not mirror concentrations of inhibitors. In trauma,
INR can be prolonged despite upregulated thrombin
generation potential [5]. Moreover, the INR of FFP is 1.3
[6]. Any beneficial effect of plasma to correct slightly
elevated INR is futile and plasma has primarily an effect
on coagulation parameters with extended volumes and
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Chaque UMH / MEDEVAC doit pouvoir transfuser !
CGR : Oui + ? : FIB ? PFC (PLYO) ? PCC ? Sang Total ?
Indica'ons très limitées :
- Choc hémorragique incarcéré
- Jonc2on lointaine
- Transport prolongé
- Sauvetage pa2ent in extremis

Si Transfusion PH = Ne doit jamais faire perdre de temps !Aucune data européenne !
Data US difficilement transposables ! RDV SFAR 2021 : PRO/CON !!

TRANSFUSION PREHOSPITALIERE



Selon POC (TQ-ra0o) 
< 1.20 : TXA
1.21-1.50 : Fib
1.51-3.00 : PLYO (PCC)
> 3.00 : Sang Total

David JS et al. J Trauma 2012
Goodman M et al. J Trauma 2015 

Trauma Sévère + SI > 0.9

RV 1000 + NADN

HemoCue

9-11 g : Fib 50 mg/kg

7-9 g : Fib 50 mg/kg + CGR + PLYO

< 7 g : Sang Total ?

1) Le Bon Produit pour le Bon Pa0ent
2) Eviter Transfusion Inu0le
3) Epargne PSL :

- Vic0mes mul0ples / Stock limité
- Délai pour Evacua0on

S’aider de la Biologie Déportée !

CAL-TREX

TRANSFUSION PREHOSPITALIERE



CONCLUSION

« The Best Treatment of the Coagulopathy is … Surgery ! »

Stratégie de PEC ++ = DCR si état de choc !

Hypotension permissive : Systématique (sauf TCG)

Agir vite en cas de Coagulopathie : !!

Check List Choc Hémorragique / Règle TM 

CIRCUIT PATIENT IdenOfié

Procédures DCR connues et … appliquées !!












