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* les prodwts sﬁ’ngums sont précieux

e les donneﬁrs sont rares
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* les prodwts sﬁ’ngums sont précieux

e |les donneﬁrs sont rares
3 emggﬁce de sécurité augmente £ X H -
- Je‘nv Ebola, . P
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Pourquoi de nouveaux produits
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e Les prodwts sﬁngums sont précieux N\ b\
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Volume sangfip.total aprés centrifugation

Plasma 55%

H,O 90%
Protéines plasmatiques 7%
Autres 3% |

Eléments figurés 45%
Globules rouges > 99%
Globules blancs < 1%
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Fonctions plaquettaires

@Q — —
1. Hémostase primaige’: PQ + vWF sur le collagene

&

2.Surface PQ (§.§°m|cropart|cule) + FVa - surface

catalythuaséu génération de thrombine

L&
N\
)

3. Agreg%tlon PQ — organisation du réseau
f|b<roi?1a|re et rétraction

,\’b
©

#. Sécrétion PQ = recrutement PLT, PAI-1/A2AP
(anti-fibrinolyse), sCD40L (activation
immunitaire), sérotonine (vasoconstriction)

5. Maintien de l'intégrité endothéliale °
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Les perffuorocarbones
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. Traﬁ“gport 0,
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Les@perfluoroca rbones STAND-INS |
FOR moo:

©

e Fluosol-DA 20%

. %ﬁgentm (Alliance Pharmaceutical
sCorporation,San Diego, CA)
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Limites Y

. L|m|tat|ormes doses utilisables

. Neceg@te d'une utilisation prolongée @@
Imgéct de I’hémodilution

. Concentratlons élevées d’'O, Q&f

: Perspectives b

« Limiter les dommages tissulaires“‘
* Limiter dysfonction d’ organes*
* Pendant une hypoxie revaﬁélble
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Systemvés hémi- synthethues doubles =
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1. HemggTobme transportant IO,
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5@ Bovine

©
N

< — Recombinante

2. « Transporteur »
— Chimique
—  Polymere
—  Microparticule

Maintenir I'O, Augmenterla T,/
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Cross-linked Polymerized ¢S  Conjugated
Hb Hb & Hb

Morandi et al. Art Blood Subs 2016 \°
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Les biotechnologies : HBOC
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o HemoPure°®

° HemA§S|st®
— M‘rete fin des années 90
—é 72% de mortalité dans I'essai clinique

PonHeme®
f&“cb(@ — Refus d’autorisation (FDA, 2009)
— La société arréte le projet (2009) )
e HemoSpan® &

— Arrét phase Il pour toxicité °

Captation{yﬂwu NO
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Aujourd’hui les HBOC
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Approach 2

Human Fibroblast cells,

Embryonicstemcells

Approach 3

l<—

Erythrocyte progenitors/
Reticulocytes or mature RBCs

Migliaccio et al. Blood Rev 2012

Extensively expanding
Immature erythroblast

Immortalizetion of
Erythroblastcell line

Approach 4

Source
Cells
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PB derived
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*iPSCs
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l@%eﬂn invhibitor
,(\~ Actin inhibitor

Nicotinamide
Src Inhibitor

@ STEM CELL

Avanzi et al. Br J Haematol 2014

POLYPLOID
MEGAKARYOCYTE

MEGAKARYOCYTE

Notch ligand
Stem regenin-1
MSC co-culture

CxXCL12

PERIVASCULAR NICHE

Shear siress
ECM proteins
Apoplosis
High ploidy

PROPLATELET
FORMATION
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Substituts de plaquettes

g S -

Thrombosgmes

¢
&

3
N

o J+ GPla-llaor GPVI

B Collagen Binding
Peptide (CBP)

‘. Fibrinogen
)= GPib-lla

(O~ Fiorinogen Mimetic
Peptide (FMP)

)= GPiba

X} vWF Binding
Peptide (VBP)

== wr

_,' e == Collagen

Joshi et al. Blood 2011
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Substituts de plaguettes

s»"f
,\0

Shabanova et al. Nature 2018 o
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Le futur...

Oxygen Engine Water Rotors.
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Manjunath et al. Biomed Sci Eng 2014
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Ce qu’il faut faire : intervenir vite
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Ce qu’il faut faire : du plasma

: ®
‘I?,olésma Standard s NE
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{0 80+ Plasma e,é\
) 1 ”
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Homme (0/9\)«0" 71 74 3 srzéeﬁrﬁcare
QY s y &)
Blessure tra&jﬁatique 81 84 é" * ,\oo&
é&?} 8 g 6\5(}
& L Q«O
Tragga?é pénétrant (%) 20 18 - &Q@
@ S
2 Ao 10+ ,
,\qf\/olume. pré-hosp 500 900 o
2 crystalloides (med) 0T gf —
Q\ 0 48 96 144 192 240 23% 6 384 432 480 528 576 624 672 720
v CGR pré—hosp (%) 26 42 I;i)g\@since Randomization
9
ISS 22 21 i Stang
N @/?Iasma ag 4 Delta %
Délai transport (med) 42 40 \@% n=230 A IC95 p
@ n=271
P
Morthf'é a 0 60 .
é&g&h 32(14%) oy,  B[152-2]  0.02
'\(R/I o
© Mortalité o 88 0 TR e
Sperry et al. NEJM 2018 o2 hospitaliere  °1 (22%) (334  -10[-18a-3] 0.03

(1/
XXlleme Congres de la SFVTT — Saint-Malo — 22 Novembre 2018



Ce qu’il faut faire : des plaquettes
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TABLE 3. Multivariate Regression Predicting 30-d Mortality &
&0\? bQQ’
ég\’\‘ OR 95% Cl1 p 6@}“
6 Time to receipt of first cooler, min 1.05 1.01-1.09 Q@@l 6
00‘5 Anatomic injury seventy (ISS) 1.05 1.03—-1.06 \e‘f’ﬂ 001
@ O
5 Disturbed arrival physiology (w-RTS) 0.61 0.53-0. 69 <0.001
©
(19'3’ Randomization group (1:1:2) 1.46 0.92-2. 252' 0.102
RI, units 1.03 0.60%—&1’.44 0.184
NS
-
'béé
2
-2
CPQQ@
Meyer et al. J Trauma@'Z%N
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e HIA Percy et ngm  Délai de transfusion chez ces 6‘
o Attentats Qlé November 2015 Patients {g\
e 52 patéénts 3 heures — Parmi les plus séveres (Wlth an
—~ }3 a transfuser (8P1 + ISS > 15) o°°°
L 22p2+ 3TM) —PFC : 180 min [73»‘?260]
@
< — 147 PSL —CGR: 90 mln@EﬂO 125]
* Délais tran§m5|onnels “habituels”
—PFC: }8 min

Q

Seuls 37% des patients neca:éssnant une TM
ont recu du plasma dans la prerai"ere heure post-admission
(19
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1. On I'a géja fait

US Military use of low titer group O vgB@
in Vietnam (also towards end of KQg'f\\ea)
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1965 IQgS 1967 1968 1969 1970
o
!Includes shipments éé’% the continental United States, the Pacific Command, and blood
{QJ
CPQQ
1967-1969 = 364,900 WB transfused
©
N

oS Courtesy Col (Dr.) Alan Murdock
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STOD : 6 bonnes raisons (M.Yazer)

<

1. On I'a géja fait
2. Cestplus simple !

&
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STOD : 6 bonnes raisons (M.Yazer)

o 8 &Q R = - N \

1. Onla Q»EJa fait < s
o N
R
2. C e,st plus simple c 290 +Blood
0 &
- ©
E 200 o‘\&
2 P \
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£ 150 & .
0@ S 5@‘ in CPD
o° <9 ~40% Ht
5 £ 100 &
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\ D
"19 Plaquettes (G/L) 138 — 165 90 - 120 _: 50 .,\{_,@ ._]__:_]__:_]__M:FP_
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TEG Normal Réduit E 0 A/\& ' ' ' ' '
> 50% E— o 0 %Q 0.2 0.4 0.6 0.8 1
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J71044°C  J7222°C ,Eﬂ‘ectwe plasma coagulation activity (U/mL)
Anticoagulant et QQ
solutions additives 378 1055 o
(mL/6U) n ©
@'\ Courtesy Dr. John Hess
\Q)

q/Q
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STOD : 6 bonnes raisons (M.Yazer)

@'Q

D .
8
1. Onl'a Q»EJa fait
2. C e,st plus simple .
& 400 f 400 6\
* m i SR
3. @ est plus concentré TN S
Q 5 10 15 o 0 5 10 15 20
C)o 1000 TRAP &0\5@ o ASPI
4. Les plaquettes sont froides chio” b
Q'\cb 400 400 \k‘\ K + i : \
PV g . 202 Sy i?‘:\‘* " ‘ﬂ&g_ e:%g?:_:_,
£ 10 15 20 0 =1 10 15 20
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* ) 0 - ’%*‘!/:\\L-;-u;}‘\\‘\# 200
P AR I Mot o
Q‘o c)éQ. “)b ,\Qb ,\btb ,\ri?&e Studlroday ol ’ 531ud1y0day .
Courtesy André Cap (19\%© Pidcoke et al. Transfusion 2013
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@Q - N 2 B

1. OnTa Q»EJa fait | °

2. Ce,st plus simp
3 @est plus conc LM (

4 N o4
0 i 2 ) kP2 ] i

e S a e e S No. recipients Post-transfusion day No. recipients Post-transfusion day, No. recipients Post-transfusion day
u Gp0 ? 8 9 Gpo 10 10,95 10 Gp0 B 8

Non-Gp 0 7 4 Non-GpO 10 9666 5 Non-GpQ B 8
&
X9
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o)
A/\&§
& == == = Group O
b@
&
.é@ooo
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© .
N Seheult et al. Transfusion 2018
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STOD : 6 bonnes raisons (M.Yazer)

5 Y N - - -
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# of recipients Post-transfusion day = # of recipients Post-transfusion day 5 Q)e
Non-Group O 97 99 9%  Non-Group O 101 99 é'\
GroupO 67 67 64 GroupO 70 68 %> X
N Seheult et al. Transfusion 2018
2)
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STOD : 6 bonnes raisons (M.Yazer)

Q,Q

1. Onla glfeja fait
2. C e,st plus simple &

3. @ est plus concentré &

4"° Les plaquettes sont froides y’@&@«

" 5. Personne n’hémolyse

6. Le résultat n’est pas pire _
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STOD : 6 bonnes raisons (M.Yazer

\wo‘
\\)\Q
©

e 33/135 (24.4)
6 hour mortallty, (%) 5/135 (3.7)
17/135 (12.6)
6/135 (4.4)
20/135 (14.8)
7/135 (5.2)
Time to normalization of =!evated plasma

lactate levels, hours 13.2(4.4-26.8)

Increallsed rr2atinine x 1.5 over 8/126 (6.4)
baseline
Incressed creatinine x 2 over

ﬁaseline 0/126 (0)

Increased creatinine x 3 over

baseline
or absolute rise in
creatinine20.5mg/dL
or any post-admission
creatinine 2 4.0 mg/dL

Hospital length of stay, days

10/126 (7.9)

13.0 (5.0 - 19.0)

ICU length of stay, days 4.0 (1.0-10.0)
ICU free days 6.0 (1.0—10.0)

Days on ventilator 1.0 (0-6.0)
Ventilator free days 9.0(2.0-14.0)

Courtsey Mark Yazer

Component therapy (n=135)

___LTOWB (n=135) __| | s

25/135 (18.5) 024 (,\@}
4/135 (3.0) 074 5
12/135 (8.9) 033 Table 2. Adjusted odds of mortality in FWB versus RBC %QQ’
o
8/135 (5.9) 0.58 2 Evems I s Rath 95% Conﬂdez@ P
Question' Exposure Interval value
11/135 (82) 0.09 1 1,105 71  FWBvs. CT 027 0.13 Q.58 0.001
6/135 (4.4) 0.78 ) 74 13 FWBevs. CT 0.07 0.004,c2  1.26 0.072
1,105 71 FWBévs. CT 0.35 (i& 0.79 0.011
8.1(3.7-15.4) 0.05 3 1,085 51 Low Dosetvs. No Dose Los - Q041 271 0913
High Dose® vs. No Dose 021 X 0.06 0.68 0.009
4 422 29 FWBfvs. CT 0.15 bo 0.03 0.78 0.024
Abbreviations: FWB, fresh whole blood; RBC, red blood cell \U
10/126 (79) 0.63 “Multilevel mixed-effects logistic regression adjusted simultaneously for the ma@ factors of injury type, patient affiliation, tourniquet

use, prehospital blood, and hourly rate of unit RBC/FWB transfusion and covayidde head injury assessed by maximum head abbreviated
injury scale score or Glasgow coma scale when abbreviated injury scale m\§§g

2/126 (1 6) 0.16 PModels address the following specified questions: &q
. : 1) Is FWB associated with reduced 6 hour mortality relative to CT- unl)
2) Does severe head injury modify the association of FWB wn.h mlny relative to CT-only?
3) After omiting the 20 CT-only decedents who did not respo: PR and may have been deemed futile for further transfusion, does
FWB exhibit a dose-response effect in association with 6 he ortality relative to CT-only?
4) Does the association of FWB with 6 hour martaht) I consistent after adjustment for additional covariates in the subgroup of
patients with non-missing values?
“Subset of patients with severe head injury ﬂ
“Adjusted for interaction between severe hend'%far and FWB use, where no severe head injury was referent group
0.51 “Dose was calculated as units of FWB divi 'y the total units of FWB and RBCs. Patients categorized as low dose received a dose
13/126 (103) : <0.33 (% RBC-containing median=63.3%37.1-70.0), min=47.1%, max=100%), while high dose patients received a dose 20.33 (% RBC-

containing median=71.4% (63.6-83.. 36%:: 20.0%, max=100%). Referent equals no dose (% RBC-containing median=54.0% (50.0-
66.7), min=25%, max=100%).
fAdjusted for injury severity scoreMmaximum abbreviated injury scale, admission base deficit, age, gender, shock, and time from injury to
Role 2 facility

12.0(4.0-22.0)  o0s0 Ko

3.0 (1.0-9.0) 016 X
5.0 (1.0—11.0) 032 o
b@
1.0 (0-5.0) 1.00 ")

8.0 (2.0 14.0) 0as S

© Gurney et al. submitted
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Oui mais il faut une étude

\0 \
N 'h\' '
8\\@
00 1991 ??(@0 -936 .(,\@,\
"o N
«0 &

Comparison of the hemostalg?eﬂ'ects of fresh whole blood, stored \@\\e
'
whole blood, and componeﬁts after open heart surgery in children N
CS Manno, KW Hedberg, HC KJ@ ~GR Bunin, S Nicolson, D Jobes, E Schwartz and WI Norwood 'Q;&G
< \o‘\é\
XQ
o Cold FWB Blood (1:1:1) P value N
.S \\
KQ) ‘Q,Q
24 hr bloodss 44.8(+6)  742(%9)  0.03 &
(mi/kg)s* R
N é‘e?

24 kblood loss 51.7(+7.4) 962(+11) 0.001 gr

(Fl/kg) @

<2yrs %&

<9
<&
L
PTT (30 min) 39.7(£3.4) 43.3(*+1.8) 0.06 Q\,ﬁ
S
Fibrinogen (mg/dl) 195 (£5.6) 184 (+4.8) 0.07 Qq{e?
(§)
PLT aggregation most reduced 0.02 é&o
(30 min) ADP, epinephrine, ©'3’
collagen "o
S
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Oui mais il faut une étude

.

1991 ??(@0 -936 o SRR &
@? ; TR T &
wqptish CR222¢ : Hopitaux @
Comparison of the hemostalg?eﬂ'ects of fresh whole blood, stored U& &e}\z
whole blood, and componeﬁts after open heart surgery in children ; N
CS Manno, KW Hedberg, HC KJ@ ~GR Bunin, S Nicolson, D Jobes, E Schwartz and WI Norwood ' - < ,; @@Q)
< A &
o Cold FWB Blood (1:1:1) P value
.Q)G_,
S
24 hr blo SS 44.8 (+6) 74.2 (+9) 0.03
mi/kg)="
(mi/kg)s
24 kblood loss 51.7(+7.4) 962(+11) 0.001
mission 1 nd t rom 3
(@/ kg) AEdD—-ICU I I Packz(if Z;fired) | PaFck(if?eq':JﬂiI:d)
<2yrs I I I
1 3pRBCs
| i i::::::ts unit
| I
PTT (30 min) 39.7(+34) 433(%t18) 0.06 5 S Y e
el M
Fibrinogen (mg/dl) 195 (+5.6) 184 (+4.8) 0.07 2 & S | - i2-wze-as 24 L
N I I [
o
PLT aggregation most reduced 0.02 @@e( Arm : TR 3pRBC ' 3pRBCs
. . . « component » asma —b 3 plasma
(30 mln) ADP, eplnephrme: @Nrb i (cur::ntzzldeehtnes) T s plasliy -r> iz:atelets unit : 1glatelets unit
collagen " v ! )
Q
(1/
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Seuls au monde?

TABLE 1. Demographic information on the LTOWB
programs at the 16 hospitals who responded to the (%)
THOR/AABB survey 1>
1. How many units of LTOWB can a patient r§ 1
receive? Q,Q
Mean (+SD) at the 11 sites with a limit on 5 (£1
the number of LTOWB units ra )
Number of sites without an upper limit of QS
LTOWB units O
Number of sites without an upper limit of OC‘)Q 2
LTOWB units, but the transfusion and .
trauma physicians must communicate
2 T B B about the patient's ongoing needs QQQ
0‘9 TABLE 2. Names of the participants in this survey 2. What typels) of patient(s) quaify(ieg0
. 5 i N
&00 Brooke Army Medical Center, San Antonio, TX oot BN <0 p—
) v " . v . v . . ’
y\rb Cincinnati Umversrly. Cincinnati, OH Trauma and all nontrauma, ragssive 5(31)
3 A | i ipi
‘b© Cooper University, Camden, NJ 3. wlr)xaeﬁg:?ereoag;f:;g@énom supplied
q,Q\ Emory University, Atlanta, GA to meles? @ i~
Haukeland University Hospital, Bergen, Norway £ s @‘@ e
Intermountain Medical Center, Salt Lake City, UT ,Dsand Mge avalatle 7 (44)
Johns Hopkins University, Baltimore, MD e i
Mayo Clinic, Rochester, MN - regar;less o: :r age g::g;
- - - - only raiess ol I a
Penn Presbyterian Medical Center, Philadelphia, PA O Moo s of mprodhiive doi{cciiebd bop 54
i I i i locally), D+ if she is older
Un!ve rsfty California at Los Angeles, Los Angeles, CA ®<> e CTOR brotts on ot - e 50
University of Oregon, Portland, OR 66 older than reproductive age (defined
: 3 : ; . & locally)
Un!versﬂy of Pittsburgh Medical Center, Pittsburgh, PA § LTOWE ts 15t providi] Elmeloa of sry G
University of Texas, Houston, TX OOQ age
University of Texas, San Antonio, TX e 5. s the LTOWRIRE. > kg
University of Washington in St Louis, St Louis, MO N ~No 7 (44)
Wake Forest University, Winston-Salem, NC \cb© —— R—
Yazer et Spinella Transfusion 2018
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Des plaquettes oui, mais des

placuettes froides!

C;jdld standard de I'evaluation \
. surw@@f?n vivo {\
. aggmentatlon de la numeration pIaquett&Tre
& - Implicitement
< circulation = fonctionnalité @

<
Q'\

* et sadiminution vaut baisse dqojﬁhction
Long débat
Tranché dans les années 1980 en faveur de 22° C

@'<b
P
(1/
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o PLATELET PRESERVATION® &

S &
<
o Effect of Storage Tem on Maintenance of Platelet Viability — 60(”;\\00
Q@& Deleterious Effect of Refrigerated Storage &
0000 Scovir Moreay, M1, axD Frake H. Garvoxer, M. &o‘i@

&
>

Abstract Standard relrigerated storage (at 4°C)
ssulted in 4 marked shortening of the life-span o
platelats labeled with *Cr and reinfused into the
priging! donor. Storage at ambient, room termpeara-
tura (22°C]) preserved a normal platelet life-span,

w9
Platelats stored at this higher temperalure should
be adaquate for transfusiol purposes for as long as
96 hours. The use of gold temparaturas should be
abandoned in the preparation and storage of plate-
lets for Imnafl.mit:&z«f\purpmw.
<
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Les produits sanguins du futurs

dans le choc hémorragique

&
«~Le sang total O « low titer »
é(&(\ﬁ ’ ’ | @\é@&e
* Le plasma A/AB decongele 5 jours’
Le plasma lyophilisé

&

Les plaquettes a jzﬁgC

@%
.e.&
N
Qo)
N
q/Q
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Produits Sanguins
du Futur

Christophe Martinaud (MD, PhD)
CTSA
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