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INTRODUCTION

40 % des déces post traumatiques = Hémorragie

Hémorragie = Principale cause de Déces Evitable
Coagulopathie : 20 a 40 % des patients admis déchocage

PEC Choc Hémorragique = Stratégie DCR (Traitement des
facteurs qui vont exacerber ’hémorragie)

« Damage Control Resuscitation » :

— Low Volume Resuscitation / Hypotension permissive

— PECde la Triade Létale : Hypothermie, Acidose, Coagulopathie

— Timing de PEC : Diagnostic et TT Précoce (Med, Chir, Radio)

—
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OBJECTIFS DE LA PRISE EN CHARGE
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1. ARRETER LE SAIGNEMENT
2. « DAMAGE CONTROL RESUSCITATION »




- HEMOSTASE PRECOCE +++

— Suture des Plaies (agrafes ...)

— Ceinture de Bassin : systematique (trauma grave de bassin)
— Garrot si échec compression directe (OPEX Irak, Afghanistan)
— Pansement Hémostatique type « Quickclot Combat Gauze »
— Sondes a Ballonnet (Epistaxis Balloon Catheter)
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 Hypotension Artérielle Permissive

— Respect des objectifs tensionnels : PAS 80-90 mmHg
« Notion de « rebleeding point » : 90 mmHg
« TCG:120 mmHg

— Limitation du Remplissage
— Utilisation précoce des Vasopresseurs

« Correction Triade Létale

— Hypothermie

— Acidose métaboligue
— Coagulopathie

— (+ HypoCa+t+)

Beekley AC. Crit Care Med 2008
Duchesne JC et al. J Trauma 2010
Le Noel A et al. Ann Fr Anesth Reanim 2011



Hypotensive Resuscitation Strategy

ORIGINAL ARTICLE

Hypotensive Resuscitation Strategy Reduces Transfusion
Requirements and Severe Postoperative Coagulopathy in Trauma
Patients With Hemorrhagic Shock: Preliminary Results of a
Randomized Controlled Trial

C. Amne Morrison, MD, MPH, Matthew M. Carrick,. MD, Michael A. Norman, MD, Bradford G. Scon, MD,

Francis J. Welsh, MD, Peter Tsai, MD, Kathieen R. Liscum, MD, Maitthew J. Wall, Jr.,

and Kenmeth L. Mattox, MD

Bsckground: Trauma is a leading cause of death worldwide and is thes =
major public bealth concern. Previous studies have shown that Timiting the
amount of fluids given by following & stralzgy of permissive hypotension
during the initial remEcitation pericd may improve mauma cutcomes. This
study examimes the climical oubcomes fram the first 90 patienis enrolled in 2
prospective. mandomized controlled tial of hypotensive Tesmscitation, with
the primary aim of ssesing the effects of a limited transfusion and
imtravencus (IV) fluid srategy on 30-dzy morbidity and martality.
Methods: Patients in hemorrhagic shock who required emergent surgery
werne randomized o one of the two arms of the study for intraoperative
resuscitation. Those in the experimental (low mean aterial pressurs
[LMAP]) = were mamaged with 2 hypotersive resuscitafion strtegy in
which the target mean arierial pressure (MAFP) was 50mm Hg. Those in the
controd (high MAP [HMAP]) arm were managed with stendard fiuid resus-
citatian 10 2 target AP of 65 mm Hg. Paticnts were followed up ﬁ:l]Urhys
Ini ive fluid i mortality, p

and other chinical daty weme prospectively gathered mnd analyzed.

Resulis: Patients in the LMAP goup meceived 2 significantly less blood
products and total 1V fluids during intracperative resiscitation an those in the
HMAP growp. They had significantly lower mortality in the sarly postoperative
perind and  nonsignificant trend for kower martality 2t 30 days. Patients in the
LMAP group were sigmificantly less likely o develop immediale postoperative
coagulopathy and less likely to die from postoperatively bleeding assocated with
coagdopaly. Ameng s who devcloped coagalopathy in both groups
patients in the LMAP group had signil thy Tower i

ratio tham those in the HMAP group, indicating a less severs coagulopathy.
Comclusions: Hypotensive resuscitation is & safe strategy for use in the
trauma popalation and results in a significant reduction in bocd product
transfusions and overall IV fluid administration. Specifically, resuscitat-
ing patients with the intent of mzintzining = taget mimimum MAP of
50 mm Mg, rather than &5 mm Hg, significantly decreases postoperative
coagulopathy and lowers the risk of early postoperative death and
coagelopathy. These preliminary results provide comvincing evidence
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e o s ivesigaion snd e ofypetcsive === Diagram of the patient flow from left to right.
Key Words: Trauma, Hypotensive resuscitation, Coagalopathy.
{ Trauma. 200170 651-663)
rauma has long been a major cause of preventable deaths
in the United States and worldwide. Approximately one-
third of trauma deaths occur because the victims bleed o
death within the ﬁrsl s:vcral hnu.rs aﬂcr Ihclr m]ury 1 ch Lh:
past £~ — - - S
bypic: . .
perss TABLE 6.  Intraoperative Fluids
repla
;E:T; MAP = 50 mm Hg MAP = 65 mm Hg
const n Mean SD CI n Mean SD Cl p
randc IVF
:fa:: Crystalloid (mL) 44 2,883 1,921 2,299-3.467 46 3,282 2,010 2,667-3,866 0.34
b::h“f Colloid (mL) 44 512 469 367656 46 609 470 469-T748 0.33
omna
tatio lood products
;::’ PRBC (mL) 44 1,335 1,812 784-1,886 46 2,244 2,466 1,512-2,977 0.05
[D:: FFP (mL) 44 198 471 54-341 46 528 860 272783 0.02
resu Platelets (mL) 44 61 214 3-137 46 114 242 42186 0.27
Sy Tl inputs
to
Lr]“; Non-blood products (mL) 44 3,438 2,103 2,791-4,086 46 3,875 2,098 3,252-4,498 0.33
Blood products (mL) 44 1,594 2,292 §97-2,291 46 2,898 3,299 1,918-3,877 0.03
Total fluids 44 5,070 3,631 3,952-6,187 46 6,762 4,559 5,408-8,116 0.06
coagl
ceast Estimated blood loss (mL) 44 1,964 2,215 1.290-2,637 46 3,008 2,948 2,132-3,883 0.06
Urine output (mL) 40 272 284 181-363 40 347 353 234460 0.29
Total fluid balance 40 3,026 2,470 2,225-3,826 40 3,089 2,383 2,327-3,851 0.90
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Hypotensive Resuscitation Strategy

ORIGINAL ARTICLE

e N Déces Précoce Post Opératoire

Hypotensive Resuscitation Strategy Reduces Transfusion — 1/44 (2%) vs. 8/46 (17%), p=0.03

Requirements and Severe Postoperative Coagulopathy in Trauma

Patients With Hemorrhagic Shock: Preliminary Results of a
Randomized Controlled Trial

C. Amne Morrison, MD, MPH, Matthew M. Carrick,. MD, Michael A. Norman, MD, Bradford G. Scon, MD,
Francis J. Welsh, MDD, Peter Tsai, MD, Kathieen R. Liscum, MD, Matthew J. Wall, Jr., MD,
and Kenmeth L. Mattox, MD

Bsckground: Trauma is a leading cause of death worldwide and is thes =
major public bealth concern. Previous studies have shown that Timiting the
amount of fluids given by following & stralzgy of permissive hypotension
during the initial remEcitation pericd may improve mauma cutcomes. This
study examimes the climical oubcomes fram the first 90 patienis enrolled in 2
prospective. mandomized controlled tial of hypotensive Tesmscitation, with
the primary aim of ssesing the effects of a limited transfusion and
imtravencus (IV) fluid srategy on 30-dzy morbidity and martality.
Methods: Patients in hemorrhagic shock who required emergent surgery
werne randomized o one of the two arms of the study for intraoperative
resuscitation. Those in the experimental (low mean aterial pressurs
[LMAP]) = were mamaged with 2 hypotersive resuscitafion strtegy in
which the target mean arierial pressure (MAFP) was 50mm Hg. Those in the
controd (high MAP [HMAP]) arm were managed with stendard fiuid resus-
citation to 2 barget MAF of 65 mm Hg, Patiesits were followed up for 30 days.
Intrzoperative fuid requi mortality, p i plicati
and other clinical dats wene prospectively gathered and analyzsd.

Resulis: Patients in the LMAP goup meceived 2 significantly less blood
products and total 1V fluids during intracperative resiscitation an those in the
HMAP growp. They had significantly lower mortality in the sarly postoperative
perind and  nonsignificant trend for kower martality 2t 30 days. Patients in the
LMAP group were sigmificantly less likely o develop immediale postoperative
coagulopashy and less likely to die from postoperatively bleeding associated with
coagulopety. Among Sise who developed coagulopathy in both groups,
pationts in the LMAP group hed significantly Tower i ional Jizesd
ratio tham those in the HMAP group, indicating a less severs coagulopathy.
Comclusions: Hypotensive resuscitation is & safe strategy for use in the
trauma popalation and results in a significant reduction in bocd product
transfusions and overall IV fluid administration. Specifically, resuscitat-
ing patients with the intent of mzintzining = taget mimimum MAP of
50 mm Mg, rather than &5 mm Hg, significantly decreases postoperative
coagulopathy and lowers the risk of early postoperative death and
coagelopathy. These preliminary results provide comvincing evidence
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TABLE 7. Dosage of Vasopressors Administered Intraoperatively
MAP = 50 mm H

MAP = 65 mm H

Cl CI P
Phenylephrine (pg) 178866 201-1,617 031
Morepinephrine (pg) 0-55 104-623 022

Epinephrine (ug) 198-521 ] 76-1,770 020

Cl, confidence interval.

TOTISEICT AT TR HIRT, WTITRS TRy oI i
modalities, have not been extensively tested in prospective,
randomized clinical trials.

Hypotensive resuscitation has recently been advocated
as an alternative to the current standard of care. In contrast o
standard fluid resuscitation, this stratepy uses less fluids and
blood products during the early stages of reatment for hem-
orrhagic shock. Although intraoperative hypolensive resusci-
tation has not been prospectively tested in a surgical trauma
seiting, it has been successfully used in animal models® and
has also been safely used in patients undergoing elective
operations.™ ! To our knowledge, this study is the first

randomized, prospective study of intraoperative hypotensive
resuscitation for trauma in human subjects. The aim of this
study is to assess patient outcomes afier accrual of 90 patients [ )
to establish the safety of a hypotensive resuscitation strategy

et om0 N Déces Précoce (ICU)
o s e O e e e, — 1/44 (2%) vs. 8/46 (12%), p=0.013
— NS J30 (p=0.33)

fusions, decreased operative blood loss, decreased postoperative
coagulopathy, comparable postoperative morbidity, and de-
creased mortality compared with patients randomized to a stan-

dard fluid resuscitation strategy.

transfusion and intraoperative fluid wiilization, decreased trans-
Carrick MM et al. AAST 2015
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DUREE STRATEGIE HYPOTA PERMISSIVE ?

La Plus Courte Possible !!
Peu de Données Scientifiques

oay ,\\T:

poinet vers la drokd
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RESTRICTION MAIS QUEL SOLUTE ?

Cristalloides ou Colloides ?

6 méta-analyses trauma/sepsis => Pas de conclusion
— Velanovich et al. Surgery 1989 : Surmortalité de 5,7 % avec les colloides

— Schierhout et al. BMJ 1998 : Surmortalité globale de 4 % avec les colloides
(mais beaucoup de SSH)

— Allerson et al. Cochrane Database Syst Rev 2000 Aucune différence de mortalité
globale

— Choi et al. Crit Care Med 1999 : Aucune différence de mortalité globale
Mortalité moindre avec les cristalloides chez le sous-groupe traumatisés
(OR =0,39)
— Bunn et al. Roberts et al. Cochrane Database Syst Rev 2000 et 2004
Aucune différence de mortalité entre les types de solutés
Perner A et al. New Engl J Med 2012 : HEA vs. Ringer Acetate : HEA @ Mortalité
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Remplissage. e g " Destablllsatlon caillot par la

- Correction de I'hypovolémie hausse de Press hydrostatique

induite par la perte sanguine = Hémodilution

- Rétablissement efficacité :
» Hypothermie

circulatoire et perfusion organes

Attempting to uch|eue normotension durmg active haemor-
rhuge consistently increased rnc:rtuh y 28
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Recommendation 13

We recommend a target systolic blood pressure of 80-90 mmHg until major bleeding

has been stopped in the initial phase following trauma without brain injury. (Grade 1C)

e T T ™ |

Coabhuniooing Aats O Cobrarar: D040

Recommendation 15

We suggest administration of vasopressors to maintain target arterial pressure in the

absence of a response to fluid therapy. (Grade 2C)

which pamis unrestricied use, dsirbution, and mproduction in amy medium, provided the onginal work i propery oiied.






COAGULOPATHIE

 Fréquente au Déchocage :

— 10 a 30 % des trauma séveres
Rugeri et al. ) Thromb Haemost 2007 ; Brohi et al. Curr opin Crit Care 2007

— Patients admis au Déchocage (2011-2012)

N Coagulopathie
Trauma 87 27 (31 %)
Obstétrique 17 8 (47 %)
Hémorragie Digestive 31 18 (58 %)
Reprise Chirurgie 15 10 (67 %)

Coagulopathie : INR = 1,5 ; Fibrinogéne <2 g.L ; Plaquette <100 G ; TCA>60 s




PHYSIOPATHOLOGIE

v

[ Hémorragie }é[ Etat de Choc }
| |
v

[Coagulopathie Endogéne} [ Coagulopathie Exogene }

\ \

» Activation Systeme Prot. C
« Dysfonction Plaquettaire
* Inflammation

» Acidose
* Hypothermie

* Perte Facteur / Consommation
* Fibrinolyse * Dilution (HEA ++) Ca?*

| |
v

[TRAUMA INDUCED COAGULOPATHY }

David JS et al. Transf Clin Biol 2012
David JS et al. Anesthesiology 2013
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Recommandations sur la réanimation du choc hémorragique
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groupe de trovail de lo Socifed franpoise d'anesthéde ot de rédanimation (Sfar), de lo Saciétd de réenimation
de langue frenpaise (SRLF), de s Sociétd franpoise de médecine durgence [SFMU) ot du Growpe o'@mdes sur

I'hémostese ot lo thrombaze [GEHT)
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CIBLES

* CGR pour

Hgb 7 - 9 gr/dL
* PFC/PCCsi TP <40 %

— PFC : 10-15 ml/kg

— (PCC : 20-25 Ul/kg)
* Fibrinogene si < 1.5 gr/L
— <50kg:150¢r
— 50-80kg:3gr
— >80kg:4,5qgr
* Plaquette > 50 G/L

— > 100 Hemorragie active/TCG

*TM: 6 CGR:4 PFC:FIB:PLAQO

= Choc hémorraqgique !!!

* Repéter Biologie / h 18




CARACTERISTIQUES TROUBLES HEMOSTASE

TRAUMA LYON SUD
-Banque de donnée (01/04/2011 — 2014)
-Jugés Séveres donc ROTEM :

- 359/1249

- 1SS médian 26

- Parametres Hémostase ?
- Fibrinogéne <1,5g.I*:
- TP<40%:
- Plaquette <100 G.I'1:

71 patients (23 %)

35 patients (10 %)
14 patients (4 %)

Conséquence Thérapeutique : PFC d’Abord ou C FIB ??

19




TP vs Fibrinogéne

140 -
N= 347
110 -
80 -
o 504
HAS PFC - .
Fib 1,5 : TP=63 %
20 -
r=0,75
o
10 4
CHU Lyon Sud
'40 T T T T 1
0,0 1,1 2,2 3,3 4.4 5,5

Fibrinogene

Model: TP=A*Fibrinogene/(B+Fibrinogene)+C*Fibrinogene/(D+Fibrinogéne)



TRANSFUSION PRACTICE ! GENERATION THROMBINE AUGMENTEE |

Thrombin generation in trauma patients

Coagulopathy defined as :
Nancy M. Dunbar and Wayne L. Chandler PT>18 s —-INR > 1,5

Increase of TG is observed in
o trauma both with and without
A Coagulopathy, in relation to the

5 200 1 . .
3 H’ E‘x“/ ot TSt 10 massive release of Tissue Factor
£ 150 1
5 ! \ 6000
e I -
E’ o | f,’ N 5000 - ‘...-r'.“"'l—ﬂlx
E i \vh\.- r

Eo ¢

Rl

250 ¥ 5= 3000
_— e Trauma+ACT Patient, TF-Stimuated TG -E El E
% m O — 2000
E Trauma<ACT Patient, Native TG = E
g 150 - g E E
E o0 | = 1000
5 50 - 0
E 0. L] 20 40 1] a0 100 120
£
Factor Level (% Normal)
0 Elﬂ 4;.‘1 Eill) BIU 100




Trauma sévere — AVP

INR 1.75
Fibrinogéne 1.12 g.I*

..............................................................................

..............................................................................

2013-11-27 22:58 | 2: 166415
CFT: - s o: =i
AlO: Smm Al5: Smm

On fait quoi ?

!

l

EXTEM 2013-11-27 22:58

2: 166415
CT: 69s CFT: 128s o: 66°
A5: 33mm AlO: 43mm Al5: 48mm

Fibrinogene 3g

22




Apres 3g Fibrinogene

INR 1.92

Fibrinogéne 1.76 g.I*

On fait quoi ?

|

..............................................................................

—————— o
..............................................................................
------------------------------------------------------------------------------

FIBTEM

EXTEM 2013-11-27 17:22

2013-11-27 17:23 | 2: 166127 2: 166127
CT: 56s CFT: - s o: 64° CT: 51s CFT: 8ls o: 73"
A5: 10mm AlO: 10mm Al5: 11lmm AS5: 44mm AlO: S54mm AlS5: 58mm
RIEN !
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‘Early Goal Directed Therapy ‘

|

I Diagnostic Précoce I

l

!

I Traitement Ciblé I

l

IThromboéIastométrie I IConcentrés Facteurs I

!

Fibrinogene

C. Prothrombinique
(F XI111)

(F Vlla)

—); ALGORITHME ANALYSE ROTEM :

EXTEM + FIBTEM }‘_

4-6 mm = 25 mg/kg
2-4 mm =50 mg/kg
<2 mm =75 mg/kg

>98s

PFC

EXTEM

A5

sl

Pas de Coagulopathie
Refaire Bilan selon

Clinique

<985

S

A 4

[ ce? |—




RESTE T'IL DES INDICATIONS D'AUGMENTER LA GT ?

—
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PCC

L’ETAT DE CHOC HEMORRAGIQUE ??
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PLASMA : CHOC HEMORRAGIQUE

LABIAATOIRE D' HEMATOLOGIE

HEMOSTASE IMMEDIATE
TCA malade

TChA témoln

Ratio HST

Tenps de Quoick malads
Temps dio Quaick t&Emoin
Taux de prothrombine
IHE

Fibrinognsa
HEMATOLOGSGIE [MMEDIATE
HUMBERATION GLODULAIRE
LEDCOCYTES

IHdmas ina
HEMESLOBINE

fman tas LT

oM

TCEE

i i 12 ]

fanrly -
PLADUETTES

Yol. plagusttalire

=180.0

1z.0

Hon détermnliné
=ad.0

12.4

= <10

= =7.00[1)

ars la surveillaces des traltements AVE, seul
Eane théramsutisgas

INR = I TR
.5

O
L0

.18

L DR I R PO . - =T -

o e e o@D
LU SR T
O ey

E

European Guidelines — Crit Care 2013

RFE SFAR 2014

L

ASSOCIE LES PRODUITS !
PSL + Concentrés de Facteurs (Fibrinogene ...)

Hypothermie / Acidose + Hypocalcémie
Hémostase : Chirurgie / Radiologie ...
Protocole de Transfusion Massive = RATIO
e Composition : CGR/PFC/CP + Fibrinogéne
e Ratio 1:1:1:1 (CGR/PFC/PLT/FIB)

- +Ca%

Surveillance Biologique / 1-2h




EHEAEEEE

PHILIPS e .i.:—-

/m«-"%
"‘". 4A;: HGB 68

TP 17
Fibri<0,5¢9
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d
NADN 6mg/h
RV > 5L
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ETUDES RATIO
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Impact of Plasma Transfusion in Trauma Patients
Who Do Not Require Massive Transfusion

Kenji Inaba, MD, FRCSC, FACS, Bernardino C Branco, MD, Peter Rhee, MD, FACS,
Lorne H Blackbourne, MD, FACS, John B Holcomb, MD, FACS, Pedro GR Teixeira, MD, Ira Shulman, MD,
Janice Nelson, MD, Demetrios Demetriades, MD, PhD, FACS

High Ratios of Plasma and Platelets to Packed Red Blood Cells Do
Not Affect Mortality in Nonmassively Transfused Patients

Chitra N. Sambasivan, MD, Nicholas R. Kunio, MD, Prakash V. Nair, MS, Karen A. Zink, MD,
Joel E. Michalek, PhD, John B. Holcomb, MD, Martin A. Schreiber, MD, and the Trauma Outcomes Group
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CHOC HEMORRAGIQUE ???

PEC SMUR : :
GCS 14, HD Stable

Hgb 104 / Délabrement2MS | | - .
TXAl1lg/RV2L - m - ‘ . _
Dégradation ... ’ ‘ \ — 3
Poursuite RV / + NADN e e e . ]
DECHOCAGE : ZBER b
Catastrophe ... | ‘

Exsangue, = ——iiaiid
PA non mesurable / Fc > 150 e B T

Hemocue : 4,1 g
Bras non garroté

GCS < 8/ Désaturation ...
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FAIRE SANS PLASMA ?

Possible mais ..
Monitoring moderne (ROTEM / TEG)
Expérience ++

Si pas de ROTEM / TEG :
Suivre recommandations TP/ FIB / PLT
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Articles

ONLINE FIRST

Mi

Effects of tranexamic acid on death, vascular occlusive
events, and blood transfusion in trauma patients with
significant haemorrhage (CRASH-2): a randomised,

placebo-controlled trial
(R S 2 triad coilaborstors*

Summary
Background Tranaamic 20d can reduce bieeding in

patients undergoang elecuve
earty adminisiravion of 2 shon course of wraneamic acd on death, vasoular ecchusive events, and the recetpe of blood

wramsfirsion tn wranma paens.

Methods This randomised conerolled izl was underzken in 274 hospials In 40 coumries. 20211 adub auma

patients with. of at Tisk of.

randomby
{inading dose 1 g over 10 min ten infisson of 1g over & i) or
sequence based on 3 block stze of elgh

conie, with an

FWH

ary Application of Tranexamic Acid in Trauma
Emergency Resuscitation (MATTERs) Study

, ME ChE, MRCS; Joseph J. Dubose, MD:; Todd E. Rasmusser, MD;

iMedSc, MD, FRCS

imistrati agulopathy and the rate
fr- i cone

X C Y L i O U I I . S
Laenbat injury and he el
I \ 0 0 on tatal blood product use, throm.-

ptions, and mortality.

SUTgery. We assessed (e effects of hive Dbservauuual study comparing

o TXA in patients receiving

e at least 1 uni rr.nck:d v blood cels. A subgroup of

Pa— patients receiving massive transfusion (=10 units of

[ — packed red blood cells) was also examined. Univariate

& hof Infury 1w elther waneamicadd  osa and multivariate regression analyses were nsed 1o iden-
was balanced by ify parameters associated with survival. Kaplan-Meier

generawt Bod parucpants and suudy s (sie myvestganors and wial mordinaung cenire siadf) were masked o
wreatment allocation. The primary ucome was death nmspulwm4wedso€1nm1 and was described with the
octhuston Infarcian, and pulmanary

following caiegories:  bleeding, vascular

. suroke

ambolism),
multiorgan faiure, head injury, and omer All analyses were by imenton w0 wes This sudy &5 regisered as
ISRCTNEG750102, Cinicahrials gov NCT00375258, and Sowh A frican Clinical Trial Regisier DOH.27-0607.1919.

Findings pa ac

ind 10115 w0 placebo, of whom 100640 and 10067, respectively,

Allcanse monaly

5% group
v 1613 [16-0%6] placebo group; Telattve risk 0-91, 955 C1 0-85~0-97; P00~ 0035). The Tisk of dea due 1 bleeding was
significandy reduced (489 [4-95] v 574 [5-75]; rebaatve risk 0-55, 95% C1 0-76-0-96; pm0-0077).

Interpretation Tranexamic acd safily reduced the risk of deash in bieeding wauma padents in s smdy. On the basis
of these resubs, waneamic acd should be considered for use tn bleeding rauma patenis.

Funding UK NIHR Healih Technology Assessmen: programme, Plizer, BUPA Foundaron, and | P Mouhon Chariable

Foundation.

Intreduction
Injuries are major couses of death warldwide ™ Every
year, mare than a million people de 25 2 result of oad
injuries around the world. Boad traffic injuries are
the minth leading cause of death glabally, and such
imjuries are predicied o become the third leading cause
of death and disability by 2020. About 1-6 million people
die as a result of intentional acts of interpersomal.
collective, ar selEdirected violence every year. More than
0% of traurna deaths ccour in low.incorme and middle.

same cases.* Antifibrinalytic agents reduce blood loss in.
patients with both normal and exggerated Sheinolytic
respanses m surgery, and do so mrh:m :ppam:dy
risk
ingth

3 isa grmihy

Ivsine that inhibits fibrinalysis by blocking the hysine
binding site on plasmincgen.*A systematic rview of the

triaks of tmmexamic acid in patients undes-
ging dlective ey identfied 53 studies including
acid meduced the need for

5 about
a thisd of inhospital tmuma deaths and o also
contribute to deaths From rultiorgan failure !

“The haemosmtic system helps 1o mainain circlation
after sevess vascular injury, whether traumatic or surgical
in ongin' Major surgery and traumna trigger simnilar
hacmostatic responses, and in both situations. severe

tras i stimulation of dot breskdown (Eorinolysis)
which might hecome pathalogical [hyper.Gbrinalysis] in

n-so—u-m], with

murmm‘mmm Wi s the offocs
afthe sarly ad

nduudsh.mnﬂarmhmem and the mosipt of
blood transfusion in tmums patents with or at risk of

Smificant haermrhage.

tables were used to report survival.

ings A Role 3 Echelon surgical hospital in south-
rn Alghanissan.

wfients: A Lotal of 806 consecutive admissions with
mbat injury, of which 203 received TXA, were iden-
i ively collected UK and LS

Resubts: The TXA group had lower unadijusted mortal-
ity than the no-TXA group (174% vs 23.0%, respec-
tively, P= 03) despite being more severely injured (mean
[SD] Injury Severity Score, 25.2 [16.6] vs 22.5 [16.5],
respectively; P<. DDl] This beud‘n was greatest in the

ion (14.4%
v 18.1%, ru'pecuv!lr P 004}, where TXA wasalso in-
dependently associated with survival (odds ra-
tin=7.228; 95% €1, 3.016-17.322) and less coagulopa-
thy (P 003).

Comeluwsiona: The use of TXA with blood companent.—
results in im-

mensures urmagulnpﬂlhy and survival, a ben-

efit that i most prominent in patients requiring massive
lmnsfuswn Treatment with TXA should be Implz

ol

im Outeome Measwres: Mortality ar 24 hours, 48
ours, and 30 days as well as the influence of TXA ad-

o Tollowing sevess warime iy and bemorshage.

Arch Surg. Published online October 17, 2001,
doi: 101001 farchsurg, 201 1.287

ASCULAR DISRUFTION WITH

Th:auSH 2 trial demonsraied that the
id (TXA)

2 leading cause of death in
civilian and military
trauma ¥ Experience from

the wars in Irag and Alghanistan has led 1o

advances in resuscitation for hemorrhagic

shock, with identification of optimum ra.
tios of blood companents to be used in this
setting, "’ Thes new strategies are hased on
balanced administration of packed
red blocd cells (PRECs), fresh frozen plasma

See Invited Critique
at end of article

(FFP), platelets, and cryopresipitate to re-
store circulating volume and clotting -
tors:® Diespite these advances, the elfertive..
ness of a medication to improve mortality
in the setting of hemorrhagic shock has not
been established.

AHilaapons: US Army
Surgical Research,

resulted in reduced morality following ci-
vilian trauma.” Tranexamic acid is 2 lysine
analog that ocoupies hinding sites on the
plasminogen melecule, inhibiting fibrinc
ysis. It has an established safety and effi-
cacy peofile 2 and its primary effect of in-
hikition of clot breakdown portends a
Favorable effect on patients with hemo-
rhage from vascular disruption.™2 Be-
e plasenin s known to have prinflam.-
matory eflects, cther beneficial ellects have
been suggested # Despite their vahue, the
CRASH.2 results are not fully applicable to
warlime injury as the study was per-
Toremed in civilian haspitals, many of which

lacked modern trawma and resuscitation
practices. In addition, they provide no in-
Iormation o mezsures of coagulopatkry or
injury sevesity, and the mechanism af in-
jury was mostly blumt rather than penetrat-

w7, 2001
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Exacyl

1 g puis soit 1 g PSE sur 8h, soit 1 g/ 3h




. Evaluer Sévérité du Choc

* Identifier Traiter Hémorragie Extériorisée
* Identifier Hémorragie non Extériorisée

* Identifier Coagulopathie - Hyperfibrinolyse
*  Recherche Prise Anticoagulant / AAP

PAS, FC, BE, Lactate, HemoCue

Suture, Sonde a ballonnet, Garrot ....

FAST, Rx Pulm/Bassin, BodyScanner

ROTEM / Hémostase Standard / Acide Tranexamique 1g

Interrogatoire, Dossier Médical

*  Avant hémostase : PAS 70 — 90 mmHg (sauf TCG)
*  Aprés hémostase : PAM 60-65

*  Corriger Acidose = pH > 7,3
*  Température 2 36°c

*  Hémoglobine 70-90 g.I"*

Cristalloide, NADN si RV > 1500 ml
Monitorer hémodynamique

Bicarbonate (pH < 7,1), Correction Anémie / Hypovolémie

Réchauffer Solutés, Couverture Air Pulsée

Titrer CGR, Répéter HemoCue

* A5 FIBTEM >6 mm (ou Fibrinogéne > 1,5 g.I"%)
. CT EXTEM <98 s et A5 EXTEM > 23 mm (ou TP > 40 %)

*  Plaquette >50 G.I"*

. Normocalcémie

Concentrés Fibrinogéene 50-100 mg/kg

TP < 25 % : PFC 20-30ml/kg
TP 25-40 % : PFC 10-15 ml/kg (ou PCC 20-25 Ul/kg)

MCP / CPA selon le poids

Supplémentation Systématique / 4-6 CGR

*  Hypnotique
*  Morphinique

*  Curare (Célocurine / Esmeron)

Kétamine 2-3 mg/kg puis 3-5 mg/kg IVSE
Des que Situation Hémodynamique Controlée

Si Patient Champé et Chirurgien Prét




CONCLUSION

Choc hemorragique : Hémostase & DCR

— HypoTA permissive / Low Volume Resuscitation

— Triade Létale

Agir vite en cas de Coagulopathie : !
EXACYL : Systematique
Algorithme de PEC ++/ Regle de TM

Check List Choc Hémorragique




HEMOCUE/NF MONITORING COAGULOPATHIE +++
Déclenchement Transfusion :
Ajouter : - Clinique / Hgb / FAST
Exacyl / Calcium =ROLEM ‘1’
> ALGORITHME ANALYSE ROTEM : EXTEM + FIBTEM (€

\ 4 FIBTEM A5
CGR Selon:
HemoCue / NFP Donner Fibrinogéne Pas de Coagulopathie
Poids et Cible Hgb e :sﬁ Refai§i§:?§ese'°”

l <2 mm =75 mg/kg

EXTEM

Cible :
Hgb:79g
Plaqg>50G

PACK Urg Vitale
. CGR: 4-6 O neg
. PFC:4-6 AB neg
(ou PCC 25U1 / Kg)
. Fibrinogéne:3 g




PAS DE MONITORING COAGULOPATHIE +++

Ajouter :
Exacyl / Calcium

v

Déclenchement Transfusion :

- Clinique / Hgb / FAST
- Score TM (ABC)

A 4

l ! ¢

CGR selon : PFC : C. Plag: C. Fibrinogéne
+|Ratiol:1-1:2 | T +

Poids et Cible Hgb ou 20-30 ml/kg / 6 CGR 50 mg/kg
Bilan biologique fin transfusion (/h)

\ 4

\ 4

| \

y

CGR pour Hgb 7-9 g

PFC pour >TP 40 | C. Fib pour Fibr > 1.5 g | CP pour Plag > 100




