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Définition transfusion ma%%nve
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» Définitions conventlonngﬁés & &
- 1 masse sanguine < 294/\h S @\\@@
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* 10 unités CGR < 24,h & &
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Mais |mpg\§£3|ble de parler dQUrgence et de cgn?npter en24 h
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- Factg(}r temps ++++ et environnement :
- N@cessne de transfusion des l'arrivée au déchocage
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Development and validation of a pre- @ ARLER LA MEME LANGUE
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intra-hospital haemorrhage contyg? <® ng»'@
response in blunt trauma .~ | <>°°
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Table 3 Results of multivariate l(»\{g@ wise ana o
Pre-hospital criteria Yo sfficient OR 959 (| N .
pital critena o, oeftaer UR W% é( A v » -

Shock Index > 1 1.32 376 296432 < 0001 . .
éé\ s P 2 2 criteria = Red Flag

Pelvic trauma

ospital in rulrﬁ/ 098 26122.17-328 <0001
0 no S
_apillary haemoGlobin £ 13 g/dl 092 ,251 205-308 <000

MBP < 70 mmHq I..‘H."((Sé 238 188-302 <0001

Oxygen saturation minimal < 90% |‘©~_z 179 135-239 <0.001 A“ivation of iﬂtfa'hospital
Age > 50 years V042 152 121-192 <0001 haemorrhage control response
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Preyentable deaths in,gv\?'re
tl@ﬁma system: A six@9ear analysis of s%g( re

nch regional ¢

1 déceés sur 10 &dzrauma mortality & &
5,8 millions de morts par an /’\O Journal of V[s&@ral Surgery (2018) Girard Efeéﬁ‘?e TRENAU group
X CON
Causes de déces ge%tes RUTTABLES ,b(&\@
& = 503 & 'n=108 o2
< \Ol ‘_{Q
Trauma cranien & 347 (69%) & 20 (19%) ¢ 7484 trauma
A\ \%}
I Choc hémorragique \eb 87 (17%) g/« 60 (56%) ,ﬁ)o(f\
o\ \Z N
SDMV 34 (7%) & 13 (12%) T R
g ( °)‘®® (12%) 503 déces (6,7%), 170 erreurs
Respiratg@@ 19 (4%)° 8 (7%)
AN
Cardi@ue 18&?%) 4 (4%)
Chq@’keptique &0% (1%) 3 (3%)
Hémorragie incontrdlable
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The European guideline on management
of major bleeding and coagulopathy
following trauma: fifth edition

Spahn DR et al. &R
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Coagulopathie : &o\
- Plusieurs phenotype%e
- Complexe / S .
- Evolutive éé {06 —
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,1/’1, S Trauma-associated factors [> CJ Resuscitation-associated factors
"1,0 <0 Coagulation factor loss Coagulation factor dilution
éé 7 Coagulation factor consumption Hypothermia Acidosis
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Difféerents phénotype§§¢‘"§
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The European guideline on management of
major bleeding and coagulopathy
following trauma: fifth edition

The Open Access Publisher

() BioMed Centra cégsﬁilcm CARE

&
V. Initial magﬁQgement of bleqq:ﬁ\g and coagulop\d‘fhy
Antifi bnnqﬁltlc agents (\“\ @

Reconymendatlon 22 })X% recommend tlp?t TXA be ad-
mlgagtered to the traﬁma patient whgeffs bleeding or at
aemorrhage as _sSon as possible and

S at a loa@d&hg dose of 1g infused
2 by an i.v. Zinfusion of 1 g over 8 h.
<& Acide TRANEXAMIQUE
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FORGOT CALCIUM? ADMISSION IONIZED-CAL 1IN TWO
CIVILIAN RANDOMIZED CONTROLLED TRIA F PRE-HOSPITAL
PLASMA FOR TRAUMATIC HEMORRHAGIQ@IOCK

THE

@6
/ @\\_V“ ima Acute Care Surg, 2020 May, 8813) 566-500,
63/125 COMBAT
x@
DUSACND 97/150 PAMPer & S
. [7.0)
Dosage de calcium avant Q/& &
Supplémentation 0& i e
Dont 48 % ont regu des, PFC @m‘ﬂmw
x2) e s “ng ________________
N\ <
Hypocalcémie > %eﬁ)upe PFC QO Q’b Zon
35.7% vs 52. 64&% -0.03 z & L& L
5 ¢
O
& «o ; O(\
N4 1 a &
&O o2 = 06 60
, Q >
& G
2
Variable  CX | Hazard Ratio | 95% Ha vﬁﬁnam(onndence Limits | P-value
Hypocalcemia @ 1.07 0.01
Experimental va¥Bontrol group 0.92 1.12 0.40 25 50 75 100 125 150
Age (10 years) 102 K] 102 1.03 <0001 Hours Postinjury
Injury Severity Score (10 points) l(@‘ 1.01 1.07 0.004
Shock Index (1.00 unit) © (Tl 1.01 1.03 0.002

Cox proportional hazards model lcsli‘a%: effect of hypocalcemia on survival adjusted for age, mjury severity
score (ISS). and shock index
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= Fibrinogéne > 1.5 g/L ;¢
= TXA < 3h ++

Holcomb JB et al. JAMA 2015; PROPPR study*
Duranteau J et al. RFE SFAR 2016
Spahn DR et al . Crit Care 2019




JAMA | Specal Communicaligpy,*  sama4. 2019:321010)-983-957.

Patient Bloq_d\el\\flanagement

-Q _
Critically ill, clinically Recomnégf]danons From the
stable ICU patients 2018 Egankfurt Consensus Conference
(with septic shock): &
Hb <7 g/dL 2 8\9@
X &
Sardiac surgery: r(Q <’\$
Hb <7.5 g/dL & é’\
<
Non-cardiac/ ; . \\0
orthopedic surgery: - &0
Further research Q’b
needed W ((\Q’
X Hip frazuire with CV ((:Q/
T SFUS|0N disensy or risk factors: Qo
ol ot 2 L Hb <8 g/dL (,5,\0
. O
Coronary artery &ﬁ{RESHGLDS S
disease:
Further research 5
needed O’\‘f Acute G| bleedlus
N (hemodynamically
oo@ sub‘a): Hb 7-8 g[d{-_ ‘ Strong recommendation, moderate-quality evidence
Hematology - A ~and further research Conditional recommendation, moderate-quality avidence
i &
; ’ s needed
oncology. h Acute bleedmg' Conditional + research recommendation, low-quality evidence
Further researc No further
needed*” research on ‘ Research recommendation, low-guality evidence

Hb thresholds"*

‘ Research recommendation, very-iow quaiity evidence

No evidence found
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The European gwdel<54qe on managemeg&‘“ of & <§~°’
major bleeding agfcoagulopathy «® &
following traume?fifth edition ¢ <&
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Haemoglobin (‘@9 @Q <%
Recommendation 8 We recong}&%nd that a low initig¥ &
Hb be considered an indicatog%r severe bleeding g’.égo— Erythrocytes . °

Recommeg%tion 16 We recommend a target Hb of 70
r

. ) _ > =,
ciated with coagulopathy. (&fade 1B) R to 90 g/L. (Grade 1)

We recommend the yge”of repeated Hb mezgoﬁ(rements
as a laboratory markeglor bleeding, as an inggial Hb value
: _ o
in the normal rang,g@lay mask bleeding. g@rade 1B)
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Association of Early, High Plasma-to-Red Blood Cell Transfusion
Ratio With Mortality in Adults With Severe Bleeding After Trauma
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O 1.0+ - ‘\0\\
( 4® —,gqﬂ&mio group
Q —Q ow-ratio group
‘Qf*’ 0.9+ Z
o £ &
12217 traumatisés @‘\“ g .
897 4 CGR en 6h RS g
&O A u@
s Q)
Haut ratio as ratio {
506 S 391 x\g? 067
PFC: CGR g PFC : CGR &0
>1:1°,€1/ <1:15 o\f’ O 3 ¥ € 8 1o 12 1 fc 18 0 3 M 2 3 2
’1/ & Time, d
7/ No_ at rink
éé Low-ratiogroup 391 258 232 219 209 202 191 183 177 168 158 149 145 136 130 123
o High-ratiogroup 506 399 355 336 325 312 202 289 279 268 258 248 235 218 209 202
Mortalité a J 30

(HR, 0.74; 95%Cl,088-0.94; P = .01)
Q
Vv



© : : P
%&’” Ratlo,\'oovbarlable temps-dépendante

/

S

s
13

V —+



L'I!
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* Organisation Interne : coy?’sler centrlfugatlon rapide, pgetocole

transfusion massive /\0 \oo \\Qf’/
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* Apporter plus vite dés facteurs de @bagulatlon : Qq,«‘“

Plasma Frais CQg‘éeIe délais +-gqi° &

N JORF n°6060 du 13 mars 2018
Plasma Fra|s@e‘econgele o & tote n° 17
< 4@9 S exte n°
Décision du 8 fexﬁer 2018 fixant la Ilstej%t les caractéristiques des produits sanguins labiles
& o‘\@
© &
AV  NOR: SSAM1803970S

Q
v ELI: https://iwww. Ie,g?rance gouv.fr/eli/decision/2018/2/8/SSAM1803970S/jol/texte

Décongélation : Le proeﬁgmt étre utilisé immédiatement et au plus tard dans les 24 h de
décongélation si cogslarve a une température entre 2 et 6 °C
)
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Plasma médicament : OCT@QﬁQASLG

octaplasLG’

Solution pour perfusion

Protéines plasmatiques
humaines

1" plasma
th@rapeutique i tatut
de Médicameat
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6.3. Durée de conservation O Q@ 6{&
Q
2
4 ans. @
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Apres décongélation, la stabulﬁ chimique et pk gﬁue en cours d'utlksatlon a
été démontrée pendant 5 ééurs entre +2 et +$,t> ou 8 heures a t@i‘ﬁperature
ambiante (20-25 °C). & & 5

D'un point de VL&P mlcroblologlquao sauf sila metg@ﬁe d'ouverture
prévient le risquesde contamlnatlonemcroblenne le prgéiut doit étre utilisé
immédiatem @g{ﬂ En cas de non utthkanon immédiate, les durées et conditions

de conserygtion sont de la resgehsablhte de |'utilisateur.
Ne
,-I/Qq’ &O
10. DATE DE MISE A JOUR DU(;EQ(’TE
18/04/2018 &
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Plasma lyophilisé o
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/ World War Il \ \§®
Production a grande 1949 1985 N 2013 e
echelle US &UK Prduction de & Scandale (82013
>.6.5.m|I!|ons unité plasma Lyo par ‘6 cor.ltamlnatlon &e Mise en ouvre ~<\@I - ‘
distribuées dans le ) A sanguine en Franci: N " Civils frangais
I'armée S e at HEV
monde Arriereét de<{

K j Francaise/& orodu %&]
. O

Ris HIV
@gﬁ

Restarg

©
AV contamgnation
% A0 1994 -
1945 1946'1954 Plasma frais SR
deshydraté mis en nacthation
Contamination Guerre d’Indochine: taine 60 pathogénes: French
I'hépatj ) >30 000 plasma lyophilisés| | . T Lyophilized Plasma
gﬁ . jours avant livraison
a7 transfusés (FLyP)

v
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Plasma lyophilisé
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Universel, compatible ARO &
<0 (\&
\/ 3 oé}o
Stockage a tempéragtire ambiante &
& &
v T . \s@(
Reconstltutlor;df?\oms de 6 min® S
< & >

/ e ( e ’ e [ J
\/Utilisatigﬁsur le terrain geel’aCC|dent (préhospitalier)
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Recommandations pour la Pratique Professmn@ﬁe
(\
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Société Frangaise d’Anesthésie et de Reammatlog
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i." "§ INDICATlQNS DE TRANSFUSION QQ?’LASMAS LYOPHILISE@S(LYO) '

L é CHEZ UN PATIENT E[ﬂbttHOC HEMORRAGIQU%’O S:r-::f o

' &)U A RISQUE DE TRANS?%SION MASSIVE EN I\Q@IQEU CIVIL des armées
NCR <o‘ \)"
@ P enassociation avec Ies;s})uetes SFMU, ADARPE&%ARO CNCRH, CTSA, EFS,
GgﬁUP GIHP, Samu Urgences a% France, SSA

ETABLISSEMENT FRANCAC\OU SANG

£

Auteurs : Garrigue-Huet D, &o(éjs, Bliem C, Bouthors AS, Bouzat P, Carlier M, Depil-Duval A, Duracher C, Francois A, Garrabe E, Godier A,
Grivaux Chataigner P, Lefo@-l, Martinaud C, Mendel |, Milesi C, Pasquier P, Pottecher J, Prunet B, Soulat L, Susen S, Quintard H.
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Sty JORF n°0Q68du 13 mars 2018
Qe texte n® 17
Décision du 8 février 2018 fixant la liste et les caractensthues(des produits sanguigs labiles
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o‘ﬁOR SSAM18039708” &
ELI: https://www. Iegjfgernce gouv. fr/ellldeCIS|on/29?8/2/8/SSAM18039708f@$’exte
«“ S 'o
Décongélation : Le produgc&?mt étre utilisé |mm6°d|atement et au pgz,tgg’tard dansles 24 h de
décongélation si conseg&e a une temperat)@é entre 2 et 6 °C <

o)
3 o>
<0 4e% >
Article D1221- 20&6 Modifié par Decret@?ZOZO 1019 du 7 ao(t 2020 - art. 1
9 N
© &°
,1/’1/ O
,)/Q &O

I'établissement de transfusion sanguine référeni®& les délivre en urgence vitale pour un patient hospitalisé dans I'établissement de santé. Le nombre maximum et le
type d'unités de produits sanguins labiles quggfeuvent &tre conservéas et délivrées par un dépdt d'urgence sont fixés dans la convention prévue a ['article R. 1221-20-2
passée entre |'établissement de santé et '@ blissement de transfusion sanguine référent ;
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2° Dépdt d'urgance : depdt qui conserve des (;g&tﬂés de globules rouges de groupe O et si besoin du plasma de groupe AB ou du plasma lyophilisé distribués par


https://www.legifrance.gouv.fr/loda/id/LEGIARTI000042223258/2020-08-10/
https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000042224511/2020-08-10
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Concentres de complexes prothr@a‘nbmlqueé

/ ()

Prothromb&@Proconvertine Stuag‘ﬁ’g Factor Eight Inhibitor By-passing Activity

A\
© 50 Ul/kg 6&° 30-50 Ul/kg
q/Qq’Facteurs de Coagulat@n Mélange de facteurs de la coagulation
I, VII, IX angkX incluant II, VII, IX and X
(+/- protein C, S antithggmbin, heparin...) Incluant des facteurs activés : Vlla and Ila
q/@
NZ
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Rationnel des CCP dans le choc hémorragf‘é]ue ?




ﬁ”’ - The role of four-factor prothrombin complegtoncentrate in
suns ™ @ AD 4

aa &=
o8 —= R coagulopathy of trauma: A propensnty@%tched analysis
: - = J Trauma Acute Care Surg 2018 \\@
\e e
O @é’ .\\Q'
& i & e &
Total trauma Patients < . . é’
i g PCC + FFP
I Variables O m=40) o fi=80) P
~ ~ é:‘ . é\‘
AdmissionINR > 1.5 INR O &
y . Time @orrection, min ML2KRC 955+524 0,001
- Ceection of INR, % (n) 95%&59% 92% (74) 0.62
[ becostporsrp m@so \’)‘%ate of INR correction 0. ﬁ\t 0.1 0.08+0.1 0.01
ne515 &OBlood products &>°
pRBC transfused, units 600 73 945 0.04
FFP, units 5+2 743 0.03
Platelets, units 343 343 0.72
ICU length of stay 111-2] 1[1-2] 091
Hospital length of stay 5[2-6] 7[3-8] 0.03
SNF/rehabilitation 19% (8) 17% (14) 0.56

Mortality 25% (10) 33% (26) 0.04



Publishedt 16 September 2021

Four—factor prothrombln complex concentrate to x@
reduce allogenic blood product transfusion in patiengs®
with major trauma, the PROCOAG trial: study pro&,&ol
for a randomized multicenter double-blind supe@%rlty
study QO

Pigcre Bouzat B4 jean-Luc «(QQ Stephane Daved, Bruno Riow Jacgues D & au & Jran-Frangols &QI
Payen on behalf of the P x@/ study group %) &

X
Trials 22 Article '\.H‘!:.‘&Q?u‘-‘,", i is artich & @6
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Impact of platelet transfusion on outcomes == S
- - e
In trauma patlents N
5 : . : , x2
S.R. Hamada'"®, D. Garrigue?, H. Nougue®, A. Meyer*, M. Boutonnet®, E. Meaudre®, A, quxcr'.[. Gaertner”, Q’bé' 8\&'
G. Audibert’, B.Vigué'’, J Duranteau'?, A Godier'' and and the TraumaBase G«}u{@ (2} ,@,(
2 o <
& X
23751 patients admitted 00 @6
in Trsumabase centres « Predicted m@so’z‘h all-cause mortality 2
01012062019 4 X A\
T — e & o
= oo ¢ 0% 06 Among the 19,588 included patients, PCA (229 G/L [189,271])
Direct ,’M'"W' "" "nge Q‘ was associat@%ith coagulopathy, traumatic burden, shock
l ’ Rerening ‘-.-,.cawl pers "&t and bIeed'@é\severity. In a logistic regression model, 24-h all-
= 3 ""“;S ~. 0& cause mQMtality increased by 37% for every 50 G/L decrease
9 .
Ammm ab /’\ 20% in QI}qfélet count (OR 0.63 95% Cl 0.57-0.70; p < 0.001).
- / o Ofouanstuson \ 6 o(/
; A Q15220 patients) 4@ Fo)
n=4376 (2%) / Q} 20%
Recelving transfusion® Sé (‘@9
n=1622 (8%) @Q 6‘\&.6 10%
R a——0) &
n=53% /1:1/ 09 0%
. > A0 0 100 200 300
7 Platelet count on admission {G/L)

Regarding patients with sever, ﬁ’emorrhage, platelets were transfused early for 36% of patients. Early

platelet transfusion was as.imaated with a decrease in 24-h all-cause mortality (versus no or late
platelets): OR 0.52 (95%Q 0.34-0.79; p < 0.05).
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Amglitude in mem (femness)

Paramétre mesuré Pa(adbt‘re de I’hémostase Traitement proposé
X

R-time/CT (min) b@&eurs de la coagulation Si 2 : PFC ou CPP

Angle a (°) Cinétique de la formation de fibrine (Fg) Si N : Fg

MA/MCF (mm) Fg, plaquettes (nombre et fonction), FXIll  Si \ : Fg/ plaquettes

LY30/ LI30 (%) Lyse du caillot 30" aprés MA (Fibrinolyse) SiA : Acide Tnx

MA-FF/FIBTEM Fibrinogéne « fonctionnel » SiN:Fg

Spahn DR, et al. Crit Care 2019
Gonzales et al. Ann Surg, 2016




Compliance with evidence-based clinical magegement
guidelines in bleeding trauma patients &Q}b
A. Godier?, M. Bacus, E. Kipnis®, B. Tavernier’, A. GuiQé@‘. A. Rauch®$,
E. Drumez’, S. Susen®® and D, Garrigue-Huet’®* &

\Z
British Journal Of Anaeie@}}a, 117 (5): 592-600 (2016)

Table 2: Criterion compliance score according to indiviga?cn'terion Q0 (&
Z Z <
< N X
Criterion compl score "Q\l' \<\
- &
Q 7]
\\Q/
0@
2
®Q
o
) Q@
1 4 ,60
pressure o[ 11| 63 L& - 7 6\)('
L. Tissue therapy 43| 78 23 - n
and Temperature management 28 ) 35| - )
~ Target hemoglobin IZNIEIEIE
(9 Abdominal bleeding control within 2 hr INY'| 55| 35 | 20| 66 W
: 0 7 | 105
Ay
- > | o] 12] 3| 109
> - .




Compliance with evidence-based clinical ma%égément
guidelines in bleeding trauma patients &

N
2 . N
A. Godier'”, M. Bacus®, E. Kipnis®, B. Tavernier’, A. Gui@¢™*, A. Rauch®*,
E. Drumez’, S. Susen®® and D, Garrigue-Huet*** ‘\66 5
>
N
<
&° Q"’é I &
Mortalité : 5, 13,18 et 32 % a 6, 12, 24@?& . (06 Centre Hospitalier Rég&ial
et30/ & & Universitaire dLile
<0 Q Q
Table 3 Comparison of patient characteristics and clinical data o0
by 24h mortality. Values are expresse%f@ the count (%), mean 1083.(
(sd), or median [interguartile rangek)( -0
‘h@
A\ o
Parameter . @vors Non- P-value Qfe‘g o
o survivors S e
\S O 2
66 =99  (n=22) /& £ 60
o” 2 g
Age [y1] o\ 43(28-52)  36[2647] \@70.27 5
Male % 68 (69) 12(55) 6@‘ 0.21 ”
Injury se score 318(16.0) 528(2§9” <0.0001 -%
Brainifdury 33(33) 1%65) 0.06 o 204
R units at 24 h 10 [7-13] 6<Q7-16] 0.50 &
MNaemorrhagic shock 68(85) o 18(95) 0.45 0
Q“Plasma-to-red cellratio 067 { 0.57 (0.30) 0.12 24 h 30 days
v at24h
3 /
Missing data wégo [0-1] 0{0-2) 0.23 . 3 ; :
e . > Fig 1 Patient complance rate according to mortality 24 h and 30 days after
Patient compliance ra;} 19(122) 59.2(116) <0.0001 S Vs s i i s st
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