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Cout da 43 transfusion?
.ooé\
«O&\S}\
&
/\0&0 )
ra &
Cout d’ acq)yfsnlon du produit Vg be&"’\@e
+ depeﬁ(ses induites $1,200 - ij’m:"-:"z ,ooé@&@
(matérlel biologie, 1000 &

Ilesthues...) 35001
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<& + cout des EI ?
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$400 -

+ cout des produits non 200 |
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Fig. 2. Me@ﬁ acquisition costs (ll) and total ABC model costs
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Traitement preoperat@Tre des Anémies Ferriprives
Mongf’satlon comptable

0600
0@9‘ Valeurs
File active nombre paﬁznts chir cardiaque /an 1500 &*
N1 = fréquence ardemle x file active = nb bilan anémie 2§9‘§®
N2 Nbre patlgr?} traitables (= N1 x fréq carence Fer) Q@&Q§3%
N3 nbre d&'patient traités (N2 x %) Q@@‘& ? %
b HDJ 502,05€ y8$'AP2 40€
VaIQcﬁsatlon examen bio B70 (B=0,27 €) &Q@é 18,90 €
Afalorlsatlon C2 CS =23euros ‘&7\0 46,00 €
(9\% cout médicament (tarif ) ”@«‘@%Qé 226,88 vs 150,88 €
NOMBRE PSL facturés 2016 Of\ 3911
tarif CGR @‘&“& 190,62 €
codt "institutionnel" CGR &,J\'b% ?€
OQQ{QJ%
estimation de I'économie en CGR (= N3 x nb_CGR) 2 CGR/patient traités
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Bilan comptab!;@""du traitement Fer IV

selon le nombre de patgg?%ts traités, perspective hospitaliere
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Relati tre bilap” table et € ie de PSL
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variations du Qd%n comptable pour 125 patients traités selon I'économie de PSL réalisée
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Evaluation médico-¢tonomique & transfusion

&0
Q’b

1994 Aubuchon plasma SQO&’(}
@
1999 Jackson pIasr/Qoa@SD

()
&
o CP Aphérése «single donor»
1 Lopez-PlaZa
o)’ topez @Q’(Z% vs MCP «random donor» sg total
L
3

@
be’\
%

@
19933@ Birkmeyer

O
o 1995  Etchason

Transfusion Autologue vs allogenic
pour PTH & PTG

Transfusion Autologue vs allogenic

Transfusion Autologue vs allogenic
Pontages coronaires

1994 Birkmeyer

Transfusion Autologue vs allogenic

1999 Sonnenberg Bl P
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Evaluation cout-efficacité & cout-utilité

Hopital 289000 $
Hopital 55300 - 422300 S
N
&
n ¥
Hopital 519800-1,1&tillion S
&
&
00
5
Hopital 46000 - 1,15million $
&0

@
Sociétal «tlgje}‘“d

S~ pgy@r» 235000 - 23million S

006
d«ﬂépital 508000 S
S
2
¥ i
Q{@g «third part 2470 $
S payer»

N
D’apres CGUSTER Transfusion Medicine Reviews 2004



Variabilité des pr@ﬁ&éues en transfusion
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Observed variation in Hospigaffspecific transfusion rate for primary isolated
CABG surgery with CPB in2008
N = 798 sites, 102470 pgdients

w— Platelets 3 |
‘ & Red blood cells N
0.0304 ‘@%Qé 0.035 - &
0.0254 \ S
2 0020 0.030- Qq,é‘

: 0,025+ &
0.010
0.005 2 0.020-

100 § 0.015-

ag‘°° 0 20 40 60 80

Q\% N 0,035 Fresh-frozen plasma 0.010.
: 0.005 -
0-

0 40 60 80 100

& Transfusion Rate, %
Q/C)O
%©\"3
0 20 40 60 80 100 N

Transfusion Rate, % K Bennett-Guerrero et al JAMA. 2010



Le salgnementagﬁ chlrurgle cardiaque

Universal definition of perloper%m/e bleeding in adult cardiac surgery.

Retard Pertes drains Reexplo /
Definition fermeture | thoraciques Fibrinogéne rFVila P
tamponade
sternale H12
@
| N\
(g non &@)OO 0(*) :
(insignifiant) 2@
'e? e}b\
cl 1
S Q,%Q’ 601-800 0 0 0 non Non Non non,;\@
(mineur)
Classe 2 ,Q}\Q’
801-1000 2-4 2-4 oui oui oui non Ahon
(moderé) &o QQ

=&
@)
Classe 3 (severe} oui 1001-2000 5-10 5-10 N/A N/A N/A non (\6\ oui
c,;\\o
b\)
Classe 4 !:xiassif) N/A >2000 >10 >10 N/A N/A N/A <Z,Q‘ooui N/A
O 800— @
& <O
5 Y
N
q)© 51.4% Q,@Q’
N 600— &
> &
wn ‘\\%
2 o
= S
2 &
T 400 <0
kS $ 24.0%
3 &
E 2004 8a\"" 14.9%
= . 8.2%
S
N 1.6%
c) -
° ,@gignificant ' Mild . Moderate : Severe . Massive :
Q>© Bleedingclass

Dyke C et al. J Tilﬁorac Cardiovasc Surg. 2014;147(5):1458-63.



2017 EACTS/EACTA thdelmes on patient blood
management t@r adult cardlac surgery

/
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s @JQ
Identification of patlents at hlgh/\
of ilsk of blndlng

Iron deficiency anaemia
¢

X

Non-iron defici
anaemia (e. PtDor

folate dgdiciency)
(@)

&-

&
Ne
Ezi)l@inogen level testing

S

Platelet function testing
in patients taking P2Y12
inhibitors or DAPT

3

Maintenance of haemostasis and | ‘n'eatment of mlaovascular
minimizing blood loss | 2;
T
N : Perioperative
Meticulous surgical 1 treatment algorithms
bl i fur bleeding patients

Minimizing Insufficient fibrinogen 4
haemodilution, e.g. by levels (<1.5 g/l) or |
MIECC clot firmnesg) <
X
Individual heparin and | Coalgulatugv;}actor
otamine titration deﬁaenéq\e(prolonged
or cl@ting times)
— o
Normothermia (>36°C) g&tow platelet count
and normal pH (<50*10°/1) and/or
(7.35-7.45) antiplatelet therapy
Prevention of .
TR : Anaemia
fibrinolysis
@
5
Use of cell saver ‘b©
N

BOER et al J of Cardiothoracic and Vascular Anesthesia 2018
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. 3%, . Ry,
Actions PBM per et post gpéeratoires
0
PREOP CSCHIR . CS AnesthgSie
BLOC OPERATOIRE
&
MINIMISER LES PERTES GERER LA DILUTION Qé\\&
__________________________ 'Q}\?J
TEST , Seuils Py &
mlﬁb " Transfusionnels | | Antifibrino EaRlichCEC ,@QQ%
@% prédéfinis lytiques | | o oS &
«orgence » restrictifs ? J ' RetroPrlml\@Q
_@.96 ----------------------- ;, 7 | é,Q ,/
®TToacT I Algorithmes ! | Récupération  Drajfage |
\*@QC): POLE ii Ggestion de i Sanguine | \éeﬁﬁ:ux
o | ROTEM || . & |
S : TEG _J1 I'Hémorragie } | « Cell Salvage » o & ASS|ste
T V.4 N I 7 & J
------------ JaaE R L e ; _ ,go\\"%
éparine , j
Protamine Massive Micro Samp_g%,@\}" Hémodynamique
’ y s y
"""""""""""" @C)o :.‘
POSTOP q REANIMATION :HOSPIT CHIR




Aider la décisio transfusionnelle

Per et postopératoire

6\6

1. Faciliter le suwkb ologlque des patlents

—Tests conventlannels

2 2
Quel délais de résultats ~

S
—Tests déldcalisés

. A@‘{r\& Point of Care Tests ==}

(&ﬁf Standardiser la décision

—  Seuils transfusionnel

— Algorithme de Gestion de I hemorraglg
Et permettre leur application en S|tuat|on Qp’eratlonnelle ' FTHDTELC

CENTRE HOSPITALIER
EEEEEEEEEEEEEEEEEEEEE



Thromboé¢iastographie

. &
Tests sur sang total citraté &
0‘061\
piston . .. Q}\ 5
CK Kaolin Test de la voie inffinséque
cupule '06\0
CKH s
L
sang total _ g ! TCA Lik& + héparinase
Kaolin + Héparinase §°
brins de fibrine \0@
CRT Kaolin + Fact Tissulaire
_— @ voies intriséque et
i S o
Rapid TEG & extrinséque
RNY
N
i CFF  &°

_ + inhib
) FibrinogéneFoggtiBonnel FT + inhibiteur Gplib/llla
__‘ _______ Platelet function %Q

z Clot strength (G)

\'b /4 . .
& : évaluation des fonctions
oo — Platelgf Maping .
RS plaquettaires
a —: N f-O(\
Enzymatic ~ Fibrinogen Thrombolysins <
(R) (K, a) (Ly30, EPL) Gl 3. >

Clotting time Clot kinetics Clot breakdown @
N\




Thrombo<lastométrie

| S Tests sur sang total citraté
spring -.‘ & digital ietectlon
< I pall bearing 3% .
Ac Ellagique .
;] computer software TCA Likgse
& NG PL, CaCl, &
&
é\'\
Ac Ellagique, ‘Eﬁ'o .
— 3 BYA Like
HEPTEM heparinase Q'f*{\\héparilnase
PL,CaCl, @

S
i .
EXTEM TF, PL, Ca§t, TP Like
Q\Q’Q&
N
TF,BL, CaCl,
S Fibrinol
APTEM OJQ,@Q’Aprotinine Prinowse
&
& TFPL, CacCl, -
FIBTEM &  + Cytochalisi Fibrino
/\&0 ytocI::) alisine formation
&
3
S
EXEEM / Approche indirecte des fonctions
(B?BTEM plaquettaires
P
©

Q'\
Analyse des fonctions plaquettaires par impédancemétrie sur le nouveau modéle



Tests visco-élastiques og&ﬁéco Hémostatic Assay (VHA)
ROTEM & TEG
R

o
6\0
S
N
s
©
&
initiation cinétig@ﬂe stabilisation fibrinolyse
:& 29

P N
CT QT MCF LI 30 \Q@«“

o2
e&
N

s

ROTEM®

, e
Th romboelaston’;{éi‘rle
S

©
FEG®
Thromboélastographie
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Tests visco-élastiques \.@
.0\\0&
&
23
@

Proche des conditions « in vivo » c%&‘é\ang total :
formation du caillot en présence deesge?aquettes, GR...
<
/\05@
&
Exploration globale de ls°coagulation

formation, stabilisatiog\c‘%{?t lyse du caillot

<«

&
N\

X

Paramétraog@ de la T°C (pour tenir compte d’une

éventueg;é’hypothermie)
0(\

@)

J

&
,\’b

©I .
%Q\‘P)elocallsa bles

Temps analytique Total (TAT) :
e 10-15 min pour les lers résultats
* 40 min pour les résultats complets

Tests conventionnels d’hémostase

« Artificiels » car réalisés sur plasma
déplaquetté, sans GR...

S
: : : &
Exploration partielle de |la coagulation N
. /A . . . e
uniquement de la phase d’initiation &@\"’
@Qrb
S
&
TR 4 v\\oo
Realisés a 37°C S8
O
@QK
\\)\QJ
S
&
Toujours réalisé augl@‘%oratoire
N
S
of*’b
KO
&«
<
<
TAT : )
N .
* & 20 a 60 min
Q{QJ
N
S
&
N
©)



Anesthesiology 2001; 94:773- 81 @ 2001 American Socicty of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.
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Efficacy of a Simple Intﬁmperatwe Transfusion
Algoritbhm for None:y@mcyte Component Utilization
after Cardmpulmogmry Bypass

Gregory A. Nuttall, M.D.," William (‘@b‘?.'.lhver M.D. T Paula J. Santrach, M.D.,1 Sandra Bryant, M.S.,§

Joseph A. Dearani, M.D.,

o
& 29
‘0"0 . \6\
& 100 - Intraoperative \6@’
3" Microvascular bleeding ef”
‘\\‘ . — 80'
&0 by observation of 2 8\0 0001
&009 surgical field E’ 60 - 'b% Control
A&&\ * s 6‘ B Algorithm
< =
S . ©
0 Coagulation tests Surglcal. &
@ perfotged —> re-exploration
2 of chest

ets Platelets FFP  None
a?i FFP  only only

é@?ndfor cryo
3 2 .
e P ok & 24-Hour Postoperative
PT>16.6 APTT >57 S 1007 pog 46
sec
— BO“
2
n 601
]
c
S 4.
Platelet transfusion or Fresh frozen plasma Cryoprec|mﬁ?ie ®
DDAVP administration transfusion transf@on . 20 -
_ 5 oll T e
Figure 1 o Platelets Platelets FFP  yone

and FFP  only only

andl/or cryo

Figure 3



Evaluation of a Novel Transfusion Aﬁgorlthm Employing ANESTHESIOLOGYE
Point-of-care Coagulation Ass@a‘ys in Cardiac Surgery

e,QQ’ Karkouti K Anesthesiology. 2015; 123 (4):975-6.

o
<
&
&" Blood Transfusion Algorithm*
@Q
(4 =
0\‘)\' [ Rewarmed on CPB (Tenw 36° C) I Conduct point-of-care tests (perfusion to
'& » | page staff) X2
S
Protanune (1 mg / mg imtial hepann dose) post-CPB I Prepare transfiision plan based on the results \(‘\@
l —> | of pomt-of-care tests and clmical factors Q)é\
3 Q
&o | ACT normalized (= 10% of baseline 1f normal at baselne) | &Q}\
N l » | IfACT elevated, give additional protamine Q’b
<0 N and repeat ACT’ Q
A | Measure Blood Loss (Must use S-nunute packing method) * I S
S &
& &
X
o | 6\)0
e“erSponges Weigh < 60 gm (or no sponges weighed) | I Sponges Weigh = 60 em' éo
\ A Y
OQQ \0‘
) N
< | NoBlood Products | <9
@\"-’ i &
N Functioning platelets < 75,000x10° CT-EXTEM 2100 s 2 r,_,@SlO-FIBTEM <7mm
Q or <
v A10-EXTEM < 35 mm + A10-FIBTEM > 7 mm N
1 <
i mW) ¥ && Il
Platelets 1 pool Plasma 10 - 15 ml’kg ((\s Cryoprecipitate 10 U
2
6@

* Does not apply to RBC transfusions, which will be based on bemoglob@e\els (tnggers: ~7 g/dL dunng CPB; ~8 g/dL post-CPB; ~9 g/dL m bleeding or unstable
patients)

T If an additional protamune dose does not shorten ACT, consldcgﬁ\\ ﬁbnnogm (low A10-FIBTEM) or an acquared deficiency of enzymatic coagulation factors
(prolonged CT-EXTEM) as a reason for prolonged ACT and ‘\& 1t accordng to the algonthm (masamum overall protanune dose: 1.2 mg/mg mitial hepann dose)

$ No need to weigh sponges if there 1s massive bleeding.

§ Must treat one step at a tune and re-assess blee:
bleeding patient, repeat tests and follow algorithm

£ Consider 2 pools of platelets m massively bleeding patients, functioning platelets < 15,000, or recent use of potent anti-platelet drugs

case may imhate transfusions without weighing sponges and combine steps if meet critenia
each step. unless there 1s massive bleedmg or sponges ~ 120 gm  If re-warmung POC tests normal mn

¥ Consider PCC ~ 20 TUKg™™ if RV failure. volume overload, or recent warfarin use



Point-of-Care Hemostatic Testing in Cardiac Syrgery: A Stepped-Wedge Clustered  Cjrcylafion
Randomized Contidlled Trial
Keyvan Karkouti, Jeannie Callum, Duminda Ne*Wijeysundera, Vivek Rao, Mark Crowther,

S : 3 : rz merican
Hilary P. Grocott, Ruxandra Pinto, Qﬁ%on C. Scales and TACS Investigators Hoorts
& Associations
»;\OQQQ
s
@Qﬂo
12 centres &08‘0 Relative Risk (95%
. o - 3@
ROTEM + platelgtworks Red blood cell transfusions 0.91 (0.85-0.98) 0.028
+ algorithme&0 Platelet transfusions 0.77 (0.68-0.87) <é¥?501
N Z
((4/\‘ Plasma transfusions 0.98 (0.86—1.12) @‘Q 0.79
7400 pabgiénts sur 2 ans Cryoprecipitate or fibrinogen 1.26 (0.94-1.69)" | 0.11
(3555Q{avant, 3847 apres) concentrate transfusions &
S &
%&®o° Major bleeding* 0.83 (0.720).94) 0.004
N
f»°®© Duration of hospitalization 0.9048.72-1.13) 0.38
&51“
<
<&

<
Diminution des CGR et pIagLu%ttes

Il faut traiter 22 patients pour éviter(@*saignement majeur
(9)
.é@’o
N
‘b©
(,9" Circulation. 2016 Oct 18;134(16):1152-62.
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Anaesthesiology

N I C E National Institute for
Health and Care Excellence

American Society of 3
Anesthesiologists® /JL"“
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'6@ “Recommendations for Intraoperative and Postoperative Management of Blood Loss &e

v

Société Frangaise d'Ane t de Réanimation

THE ASSOCIATION OF ANAESTHETISTS
of Great Britain & Ireland

v

“We recommend the applicatiogedf transfusion algorithms incorporating predefined intervention
triggers based on POC coagu ion monitoring assays to guide haemo-static intervention during
cardiovascular surgery. 1C e?

We recommend that@ebrmogen concentrate infusion guided by point-of-care viscoelastic
coagulation mon/tg\@%g should be used to reduce perioperative blood loss in complex
cardiovascular s%lefery 1B

We recommer@othat a plasma fibrinogen concentration < 1.5-2.0 g I'* or ROTEM/TEG signs of
functional g@nnogen deficit should be triggers for fibrinogen substitution. 1C”

\0
The R@TEM system and the TEG system are recommended to help detect, manage and mon/%gz
hqe\mostays during and after cardiac surgery.” \5@
« e‘%\

NE

If coagulopathy is suspected, obtain standard coagulation tests (e.qg., INR, aPTJQ fibrinogen
concentration) or visco-elastic assays (e.g., TEG and ROTEM), if available, as We// as platelet
count.” i

"Treatment of Excessive Bleeding. ©
Obtain a platelet count before transfusion of platelets 5®
Obtain coagulation tests (i.e., PT or INR and aPTT) before transfusmn 6)9 FFP

Assess fibrinogen levels before the administration of cryopreC/p/tage
&

« ..certains outils de biologie utilisant des techn/quesc?/lsco -élastiques (ROTEM et TEG),
permettent un diagnostic rapide des troubles de I’ hem@@?ase et pourraient étre utilisés dans le
but d’identifier la coagulopathie avec des délais raccg@cis. »
« L‘administration de concentrés de f/br/nogene\qf?st probablement recommandée en cas de
fibrinogénémie <1,5g/L (GRADE 2+), ou de paesﬁmetres thromboélasto-graphiques (-métriques)
de déficit en fibrinogéne fonctionnel (GRADI%)&‘P) »

“Viscoelastic testing is recommended Jg)@ ;u1de transfusion. The use of local transfusion protocols
guided by point-of-care testing mayﬁﬁead to appropriate transfusion with reduced costs.”



me Saignement anormal 1

&
Q" Gaz du sang,

Bilan bio NG , .
Plqg, TP, fib, anti-Xa
(‘;\30 +/- ACT
b\)
N
&
o&e’ e Hypothermie < 36° C
o ¢ Hypocalcémie Ca** < 1,00 mmol/L 8\@
Corriger gﬁraiter * Acidose pH < 7,30 &
& o Anémie Hb < 8 g/dL (Ht < 24%) 5
N ¢ Objectif PAM > 60 et < 75 mm Hg \\QQ’
& {\\@
&0\\6 ¢ L
¢ A l l ¢ l qu(\@ ¢
% N N N NG NS \
7 A10;, <35mm | TESTS
|| A10., & A10 A10;5 > 10mm o
& EX HEP Al10., & A10,, ou CTz > 60%@0 NORMAUX
CT.../ CT&‘“& 0,8 <40mm <40mm L et CTyep > 240s J < _
_@00 et A10;; > 10mm et A10; < 10mm ou ML, Rﬁ %
'\rbe 'Qf)’ o
K{l)@ / K / K / CTex < 80s || CTex > 80s ) Qu IYLelﬂ}'B >10 Ay Envisager exploration
(19 Besoin de .‘\{o«v chirurgicale

remplissage? &°

2 Envisager

. T fusi
Protamine ranstusion FVila

30 U/kg plaquettaire
(0,3mg/kg) 1 MCP ou CPA

Fibrinogéne

(2PSB, Tranexamique

20 250 mglkg 12.5 Ul/kg) 25 mg/kg

(Novoseven®,
45-90 pg/kg)

©
15 min a%r&,

, Vd - ?
L’hémorragie ne cesse pas 7 Répéter bilan Blologiue

Les traitements peuvent étre mis en ceuvre simultanément




Perspectives
P
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Intérét
médico-
économique
?

Test Visco Elastiques: Parameétres
spécifiques ou résultats rapides?

Alternative : circuit « urgence absolue » ?
Chandler, Transfusion, 2010

N mortalité
et
morbidité ?

Nécessité d’études
prospectives randomisées

O

<>
Etside IMOTEC
& encours

Evaluation RIHN




