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L’anémie pré-opératoirg&%t frequente: 30-40%
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L'anémie pré-op est associéea de la morbi-mortalite

o’ A I
o ' '
& pré—Op Transfusion

<
Longer LQS®
ger LO§ X2,9

2
. 2 g
& 5 %
C)O(\Q ¢ 3
_Q&e; 7 >
N fecti &
\ct’@ Infection rate & gﬁeath
X1,93 &
)

Kidney injury <>
X3,75 é«“

b@
§F
OQ

1.Beattie WS et al. Anesthesiology. 2009;110(3\);*!%74—81
2.Fowler AJ et al. Br J Surg. 2015;102(11):1§@1@4—24
3.Musallam KM et al. Lancet. 2011;378:1396—1407



La transfusion est’ egalement un FDR de
m@‘“rbl mortalité

O
&"0\\

n=10.000 chirurgies majeures non cardiaques
Transfusion 1-2 C@%n dehors de 'hémorragie
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Table 3. Impact of Iﬁ?raoperatlve Transfusion on 30-Day Mortality and 30-Day Complications %&Q\\Q
&o <
<& Transfusion ~ No Transfusion “@
(b‘< Group, Group, Unadj OR Txf Adj OR Txf Agt OR Txf vs.
> Outcome Rate Outcome Rate vs. No Txf vs. No Txf I%e)c'l'xf (PS Method)
(%) (95% ClI) (95% CI) @Q (95% Cl)
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6.03
1.85

ulmonafy cdmplicons
> ‘Henal complications

NS complication 0,58 (4 / g
Sepsis complications 4 9.81 1.81 ,2.07) * 3 (1.21,1.68)  1.46 (1.24, 1.72)
Wound complications 9.17 4.65 2.0 , 2.4 N .87 (1.47,2.37) 49, 2.41)
Thromboembolic 4.07 1.89 2.20 (1.69, 2. 1.77 (1.32, 2.38) .34, 2.45)

O
Adj = adjusted; Cl = confidence interval; CNS = central nervous system; Qi} = odds ratio; PS method = propensity score method;
Txf = transfusion; Unadj = unadjusted. =

;\9
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Glance LG, et al. Anesthesiology 2011;114:283-92.
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MESSAGE N° 1

L'anémie (Hb < 12-13) ET la
transfusion sont fréquentes et

déléteres !
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1. Mise en place de services de transfusion sanguine bien organisés, coordonnés
au niveau national, de politiques transfusionnelles reposant sur des données
probantes, efficaces et éthiques, ainsi que de la |égislation et réglementation o
nécessaires pour garantir la mise a disposition rapide d'approvisionnements S
suffisants en sang et en produits sanguins sécurisés pour tous les patients ay@d’f’
besoin d’'une transfusion. &

2. Collecte de sang, de plasma et d'autres produits sanguins auprés de dn@ﬁg)u rs
volontaires non rémunérés réguliers, a faible risque, grace au renfcrcgﬂ?ent des
systémes de don & une prise en charge efficace des donneurs, soing et conseils
compris. &

3. Dépistage avec assurance de la qualité des infections & tran f5sion

transfusionnelle, dont le VIH, I'népatite B et C et la E}rphiliﬁéj%sts de confirmation

des résultats de tous les donneurs réagissant aux marqyelrs d'infections,
recherche des groupes sanguins et tests de compatibifie et systémes de
transformation des produits sanguins (composants gour la transfusion et
produits dérivés du plasma), le cas échéant, pow epondre aux besoins des

i nié, S

. Usage rationnel du sang et des produits sa%ﬁﬁ\uins pour réduire les transfusions

superflues et les risques associés aux tkgisfusions, recours a d'autres solutions

gue la transfusion, si possible, et bo pratiques cliniqgues en matiére de

transfusion, y compris prise en chagge des patients.

5. Mise en ceuvre progressive de getemes de gualité efficaces, y CoOmpris gestion
de la qualité, normes, bﬂnnE{&fp}raﬁques de fabrication, documentation, formation
du personnel et évalualiﬂcr)'bd% la qualité.
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1st Pillar 2nd Pillar @ 3rd Pillar
Optimise haemopoiesis Minimise blood | and bleeding Hamess and optimise tolerance
@ of anaemia
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Traiter Evaluer e

Prévenir le

Ty I'anémie saignement priori |¢’seuil
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| FER et/ou EPO trangfusionnel
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Postoperative

o5

s Patient Blood Management |t
Shander BJA 2012
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Il existe des recommandations...
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EJA Ec;r@Anaesfhesiol 2017; 34:332—-395
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Management of severe p perative bleeding: guidelines
from the European Soc'bg of Anaesthesiology
a W W <0 o Soch
A

A
We recommend z&aza)qﬁtimts at risk of bleeding are assessed for
anaemia 3 to § g@e.&f before surgery. 1C

If anaemia ggpresent, we recommend identifying the cause (iron
deﬁ}.‘iemj-m&nai insufficiency or inflammation). 1C
We rgeotnmend treating iron deficiency with iron supplement-

atis®. 1B
©

NWe recommend the use of intravenous iron in preference to oral
V" iron. 1C

If autologous blood donation is performed, we suggest treatment

with iron andflor enythropoietin-stimulating agents 1o

avoid preoperative anaemia and increased overall transfusion
TdIey. ZC

In patients with preoperative anaemia, we recommend the use of
combined therapy with intravenous iron and erythropoietin
along with a restrictive transfusion policy. 1C

s . , ;. 3 . @
Société Frangaise d’Anesthesie et de Reanimation Q}b‘
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Examens preé interventionnels systematiques \\ee’
W
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N
Lors d'une intervention a risque intermédiaire ou élevé, quel que soit I’éwﬂ\l est

N
recommandé de prescrire un hémogramme avant |’acte pour son ca{@@cére pronostique

N
ou d'aide a |'élaboration d'une stratégie transfusionnelle. (GRA\QF\?H
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La carence martialesreste la premiere cause
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d anerrué dans le monde !
O
Prevalence of Anemia by Etlg,hb);y, 1990 and 2010 Prevalence by GBD Region, 2010
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Females Males
E Malaria == mant\%?r‘t?lage Sickle cell ﬁ(b Iar::nﬁzﬁciency Diabetic CKD
BN Hookworm B Fibroids BN Thalassemias Q& Other endocrine "l Hypertensive CKD
BN  schistosomiasis mmmmm  Other gynecological G6PD defncuenceyo Gastritis & N Other CKD
Other infectious disorders Other hem@ duodenitis
diseases Q)@ B Peptic ulcer
Other NTD (19\

& blood Kassebaum N Blood 2014



Prévalence de I'anémie par CM

986 patients anémiques (Hb<13 /dI)

S - 61,6 % CM absolue [
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Recommandationesg\o«p@'our le diagnhostic de la
carence martiale: HAS 2011
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Prendre en c%o/?npte le contexte clinique et réaliser préalablement | ’'hémogramme
&
1 %eé

oul e
. 5 i
-En pregﬁbre intention lors d'une recherche de carence en fer
- Ell«@T témoin des réserves en fer
Son taux est diminué, inutile de rechercher un autre marqueur
é( - Son taux peut étre augmenté dans les situations inflammatoires

OUI DANS LES SITUATIONS COMPLEXES

/\o&eﬂ&T bas

\ - Pour aider au diagnostic dans les situations inflammatoires

(cancer, maladies inflammatoires chroniques intestinales), insuffisance rénale chronique, résultat de a ferritine é?;o -
o . (%)
sérique non contributif 2 Pé )
« Il'est calculé a partir du fer sérique et de la transferrine .\\{o& DEfa ut d d ppO rt
&o
2
<&’
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&
Fer seul NON &

« Le dosage du fer seul est moins informatif que celui de la ferritine (importante variabilité nycthébr@ﬁﬁle)
« Le dosage du fer en plus de celui de |a ferritine n'apporte pas d'informations supplémentaires {Q;o

Fer + Ferritine
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Anaesthesia 2017, 72, 23‘3;22%%7 doi:10.1111/anae. 13773 \\é\é
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consgensus Statement
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Jniternational consensus statement on the peri-operatiy ¥
management of anaemia and iron deficiency &
&o\

M. Munoz,' A. G. Acheson,> M. Auerbach,> M. Besser, O. Habler,” H. Kebﬁt,ﬁ G. M. Liumbruno,’
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Listed for sl@w
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Transfusion risk = 10% an@r estimated blood loss > 500 ml ?
Q

1

NO

!}

Standard pre-
operative
evaluation?

£\

N4 ]
& YES
‘0"0
o 1
& Laboratory work-up request?
S 3
o\ Pre-operative Hb < 130 g.I7' 7
1 1
NO YES
1 1 ( 1 \
Is there haematinic Non-elective Elective
deficiency?? Surgery* surgery
) 4
NO YES Classify anaemia Classify anaemia
1 and start and start
treatment® treatments
Prescribe K
supplements [ &
Postpone surg@ry
1 Proceed until patieSrno
Proceed to surgery to surgery longer gffaemic

J

e
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Chir a risque:

Il faut avoirun
bilan pré-op ety
éventuellement
décaler la&"

;QO

chiru rg@é’

Munoz Anaesthesia 2017



Diagnostic garence Martiale
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/\@9 CST <20% et/ou I
N I CRP>5mg/I
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Control Diet  Low IroffDiet




Fractional iron absorption (%)

M)

Serum hepcs

&
\\Q)
A <\\
504 o [ Once daily mg
< I Twi i
"—D—mglf"'ﬁ‘l Twice daily @%Omgxz
' p<00001 &
40+ ' 2<0-0001 b°0
J
N
&
30 &05&
o ‘Q’g'
o
= {ef ] l Fraction
i & absorbée
. &
J 11.8 vs
A
0 (Z{\ . 131 %
)
B be,\’3’
254 @
$
09° p<0-0001
o < ! p-000015
@ N |2<!H!5m| o
q) =()-
= '—m"‘—ﬂn.gm_
- D_Q'ng
]
Luin i =
1 2 ! 3

S pusrr brespcachi i A )

Sum hespeidir )

il

5 60 mg 1j/2
Q .s\\_QJ
.5@}6
All deses @é\‘\
\&
-y Q,b&e\
<@
&
Dose abgstbée
| apres ‘;]ﬁ doses (14
<
ou 28j=900 mg)
g 131 Mg (714, 240-5)
acee| <Sersus 175-3 mg
9&° (110-3, 278-5; p=0-0010)
A&

Stoffel Lancet Haematology 2017



Study SMD
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Fer IV vs Oral

72 études

10.605 patients

-Delta Hb 6,5[4,9-8,2] g/L
-Transfusion 0,74[0,62-0,88]

‘&0

e
Safety:

-Mortalité: 1,1[0,8-1,5]
-E1G 0,9 [0,8-1,1]
-Risque infection: 1934 [1
1,64]

Litton BMJ 2013



Le fer IV est efficace en pré-opératoire

Traltementp?e op,
de 4 a 2L°§‘ours
Dosegéntre 900 1

m%ei 1,29 0,5

'\cb 0 ‘Qg

D Ortho (1) Gynéco (3) 6@‘ Mix (4)
AL

12
1. Theusinger Anesthesiology 2007 .&6"’\%
2. Keeler Colorectal Dis 2014 °
3. Kim Acta Haematol 2009 @f
4. Bisbe BJA 2011 S°
5. Froessler Ann Surg 2016



Dose moyenne efficace PRE-opératoire=1 g

Table 1 Patients’ characteristics and preoperative i.v. ir
*P<0.05; **P< 0.001, IS vs FCM. There were differenc
FCM). *Final Hb=last Hb assessment before surge@@’

.\upplementutiun. Values are expressed as mean (range), mean (so) or incidence (%).

@

tween groups with respect to patient distribution by surgical procedure (P<0.001, 1Svs

Hb increment=final Hb —baseline Hb. *Response=Hb increment >1.5 g di™* or final Hb

>13 g dI™". "According to WHO definition: Hb&oﬁ\z g di™? in women, and Hb =13 g dI"* in men
A

KO
Iron su:rung,Q

Ferric carboxymaltose

All 0\‘)\ Colon cancer Abdominal Lower limb  All Colon cancer Abdominal Lower limb

- resection hysterectomy arthroplasty resection hysterectomy arthroplasty
Patients (n)" ‘3%@60 30 33 21 76 15 19 42 , \5@‘
Gender (female/male) ‘@‘%BIZS 8/22 33/0 17/4 66/10 5/10 19/0 37/5 e?\
Age (yr) &o\ 60 (32-88) 67 (36-83) 45(32-55) 72 (53-88) 62(36-87) 65(36-87) 48(36-75) 68 (ﬁﬁ—%ﬁz

. o >

Weigh (kqg) &o‘:’ 72 (12) 74 (9) 68 (16) 76 (7) 71 (14) 68 (14) 62 (10) 75 (léﬁ?
Ferritin (ng ml_k}\&‘ 18 (20) 15 (10) 12 (14) 33 (31) 21(21) 16 (19) 20 (19) 2%@?2}
C-reactive prébein (mg di—* 1.0 (1.7

1000 (220)

1025 (240)

1050 (210)

920 (190) 950 (310) 1125(230) 935 (210) &

Tutul(\@z.’ iron dose (mg)
Sg@ﬁuns (n)
Baseline Hb (g dl )
@2 _Final Hb (g dI"Y*
o

1010 (440)

5(2)
10.1 (1.3)
121 (1.4)

1140 (570)

6(3)

10.1 (1.2)
11.0 (1.4)

1000 (350)

52)

9.7 (1.2)
12.7 (0.8)

900 (350)
B30 (270) 1120 (530) 1550 (650)* 1030 (35‘ 1000 (490)
4 (4) 200 30 2 (;\gi@ 2 ()™
10.7 (L.1) 10.4 (1.6) 9.2 (1.0)* %Q'.E (1.3) 109 (1.7)
12.6 (1.0 12,5 (1.0)* 11.7 (0.8)* 0612.11 (1.2) 12.8 (0.9)

increment (g 0 (1. g . 5 (L 3 (11 1.8(14
Response rate [n (%)]° 56 (67) 10 (33) 32 (97) 14 (67) 53 (70) 11 {?3§9 13 (68)* 29 (69)
Anaemia correction [n (%)]" 50 (59) 6 (20) 29 (88) 15 (71) 55(72) «B83) 13 (68) 37 (88)
Allogeneic transfusion 20 (24) 12 (40) 2 (6) 6 (29) 7(9)* 4’\'%(?}" 0 (0) 6 (14)
[ (%)] &

Adverse events [n (%)] 6(7) 0 (0) 5 (15) 1 (5) 4 {QP\ 1(7) 1(5) 3(7
Iron treatment costs (€) Q{Q’Q
Acquisition costs 117 (51) ®o°°22ﬁ (106)
Administration costs 190 (83) ,\6@& 21 (10)
Total costs 307 (133) 0 244 (134)
=

Bisbe BJA 2011
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Preoperative measures: Q{g
replacement &0
\T
S
Hb and ferritin at deg@ion to list for
surgery
X
\4

>13gdI-

O -1
Joa 12-13gdl

<i2gdH-

@7 Notify GP and anaesthetist if male

&

Notify GP and
anaesthetist

(%)
& |
c‘;\\
, $
Low risk for&%@ Ferritin <100 ngmi-! : iron therapy
Pr&;fed . Oral if >4 weeks to surgery
Inlé(;perati\re o Letter to GP to request
Jpeasures at
Jeam’s discretion o Repeat FBC after 4 weeks of treatment, consider i.v. if no response
{0‘ or intolerant
)
Oo(\ . I.V. if <4 weeks to surgery — ideally >2 weeks before
Q
'\r'b"'@ o Ferric carboxymaltose, use manufacturer's dosing matrix
,\‘b© Ferritin >100ngml~' AND Hb <12gdI~! -EPO + oral iron

« 300600 units kg-! erythropoietin-o. weekly by subcutanaous injection

« First dose in hospital, 4/52 before surgery \)%
Q)
» Three doses via GP surgery, last dose 1-2 days before surgery &&f
Ferritin >100ngmi~! AND Hb >12gdI-! — no action %QA
2
[$)
Proceed, Repeat Full Blood Count in final week before surgery )

Intraoperative measures advised unless specific contraindications

@

Fig 2 Preoperative blood management algorithm for primary hip replacement.

®®
5

»R)©

o)

PBM

Etude

. &
avant-apres ¢
&
¥
FER+EPQS
’ef&
&
&
\)0
«06
Q;@Q
&0&
D 6,
z,ée’

=

Kotzé BJA 2012
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Table 6 Before-and-after comparisons. Contngéous data

expressed as median (IQR). Tp=0. 02; *P< Qeé’l *P<0.001
(\\,

Befurg‘ After

Female:male ratio %&“2 305 155:126
TKR:THR ratio @Q 356:361 123:158
ASA score %f\o\) 2 (2-2) 2 (2-3)

@&
Age (yr) {ef 72 (65-78) 74* (66-80)
Anaemia prevalengegat 166/684 731281
decision for su rge}y
Nadir Hb in gﬂnsfused 7.8 (7.2-8.7) 7.6 (7.3-9.2)

patients [g\q’d =)

Dlschg&ge Hb (g dl™?) 10.4 (9.5-11.4) 10.4 (9.4-11.0)

HQbTDss THR (g dI™?) 3.8 (2.9-4.9) 3.1** (1.9-4.6)
@??b oss: TKR (g dl™%) 3.1 (1.9-4.6) 2.6" (2.0-3.3)

Received ABT: THR 83/361 12**/158

Received ABT: TKR 24/356 0**/123

Length of stay (days): THR
Length of stay (days): TKR

Readmitted within 90 days 971717 231@‘3

%ﬁfansfusmn
FSPTH: 23 2 7%
e PTG: 7 = 0%

Kotzé BJA 2012
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Intérét du FE&N en chirurgie colique

&
&

¢ 72 patients’%pérés de colectomie
—Anermé Hb<12 F; Hb<13 H

_ CM‘- ferritine<300 et TSAT<25%),
4 21 | pre op (moyenne 8 jours)

Q

$°Tra|tement B
¥ _ CMF 15 mg/kg (max 1g)

<8

— Placebo &
- Arret aprés 1¢¢ analyse jntermédiaire

v)@
oF
,\‘b
Q
o

<

Froessler Annals Surg 2016



Q%&Q}\
'0{(\0
‘006\
606\\
Impact of t?eatlng Iron Deficiency Anemia
Bebfgare Major Abdominal Surgery &
&‘5\6 &

Decrease@ Need for Shorter Hospital Recovery of Hen}oglobm

Blood Z‘I‘ransfusmns Length of Stay (Hb) post—dsosﬁharge

S
31% wmp 12% 9.7 mp 7.0 ~<+0.9 =P +1.9
(percent of patients) (days) \Q?é (Hb change at 4 weeks)

-------------------------------------

Froessler et al. Ann Surg. July 2016. “\’“q' i SURGERY
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L’utllggsatlon de 'EPO est recommandée en préopératoire de la chirurgie omﬁopedlque
hemurraglque chez les patients modérément anemiques. L'utilisation devr Stre réservée
10 2 13 . et chez les-

A &
FUX patients ayant une anémie modéree (par exemple Hb :

. quels on s'attend a des pertes de sang modeérees (900 a 1 800 ml).
N @’

\‘b© ,\‘e?e'é
&"o
S .
la chirurgie colorectale

L'utilisation d'EPO dans le cadre péri-opératoire
B carcinologique n’est pas recommandée, en raison de klhsufflsance de données sur la
preuve de son efficacite. \Q?

\Q

@
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EPO Pre- operatolre métaanalyse en

arthopedle

@c’
KO
1.3.2 ESA Alone @Q
Canadian group 1993 53,\00‘1 30 4 78 80% 0.72 [0.54, 0.96) =
Deutsch 2006 25 2 25 18% 3.50[0.80, 15.23) . N
Faris 1996 906_;5 118 36 67 7.0% 0.39 [0.26, 0.60] —— NS
Feagan 2000 é\"« 23 123 35 78  B.7% 0.42 [0.27, 0.65] bo— \\Q,??
Keating 2007 096* 4 130 17 121 2.9% 0.22 [0.08, 0.63] —— £
Na 2011 O 11 54 28 54  58% 0.38 [0.21, 0.68) — f&@‘?
Rosencher 20 3 45 6 41  21% 0.46[0.12,1.70] —_—r '
Weber 2005.4° 42 460 87 235 7.6% 0.25[0.18, 0.34] —- S |
Subtotal (g&% Cl) 1085 699 41.8% 0.44 [0.29, 0.67] L
Total eyeSits 168 256 &
Hetgl‘bgenelw Tau®= 0.24; Chi*= 33.81, df = 7 (P < 0.0001); = 79% <
gei%t for averall efiect: Z= 3.85 (P = 0.0001) @é"’%’
Qe &
P Total (95% Cl) 2059 1391 100.0% 0.48 [0.38, 0.60] 6\9@ @
Total events 307 445 &
Heterogeneity; Tau®= 0.14; Chi*= 52.83, df = 23 (P = 0.0004); F= 56% /\/\f\o 50 0 0*1 1 140 100’
Test for overall effec.t: Z=6.57 (P <0.00001) %@ Favolis £/ Pavours contiol .
Test for subgroup differences: Chifr=061,df=1(P=044), F=0 b@\fb |

RR de transfusion = 0,44

(15 vs 37% de patients transfusés

Alsaleh J Arthroplasty 2013
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Meilleure.téponse a 'EPO
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Rineau, Lasocki BJA 2014
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B EPO + Fer O n-19 "
B EPO+FCM n-3s

7.
6)@)

Fer?“rg‘ne (ng/L)
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2.
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Réduction de la'Carence Martiale

Carence Martiale (%)

Ferritine

90 1
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60 -
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40 -

CM preé-opératecire 10 vs 82 %

Rineau, Lasocki BJA 2014



Et en post-op?.... ®




86% des patients ant une anémie post OP
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Lasocki Eur J Anaesthesiol 2015
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Et en post-opératoire ...

La chirurgie?
Pas de probléme!

S
Chirurgie.. &
Q'C)o

&
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Evolution de I’Hb aprés don de 500 ml de sang
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0’e© Mean Hemoglobin, g/dL
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\\Q)
Hemoglobin level over time since blood gé?mtmn

Higher ferritin (=26 ng/mL)
Received iron supplements

Low ferritin (=26 ng/mL)
B Received iron supplements
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2 40 60 80 100 120 <& 140 160
Fer oral Pas de FER ! &
—— © —»
—h— i S >
- D

Mean (95% CI) Time to 80% Recovery, d

. %f% donneurs de

’\°sang (500 ml)

%Q,@e’ Randomisés: fer oral

vs controle pdt 24
semaines

« Sipas de FER, pas

de correction de la
CcM!

Kiss JAMA 2015
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Geometric Mea £§rritin, ng/mL

Mais pas de cmrectlon dela CM !
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Higher ferritin (>26 ngmﬁ\_)
A Received iron supgt@ments
A Noiron @Q@

Low ferritin (&aﬁ‘ﬁ ng/mL)
| REEEWE,!ﬁWI‘I supplements
O No |rn;<ﬂ1

Traitement par fer oral
24 semaines!

o0 l;}ﬁy of 80% hemoglobin recovery &

I I %) I I I I I I I

go gbo 120 140 160

Time Since Donation, d Kiss JAMA 2015



Fer IV post-opératoire
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° Etude réndomlsee ouverte, bi-centrique

\QJ

o J1 p‘f)st op (ortho++, Visc, Uro, gyneco}
°"’Ch|rurg|e reglee &

(%)
o@
&O

& —3ejourz 2 nuits &

Q) 0
N &

" —Hb[7-12g/dI] &
— CM= Ferritine<100 ou TSAT<QO%

 Randomisation CMF 1gﬁovs standard of
care

P

K
c)°°ca

Khallafallah Lancet Haematol 2016



Serum ferritin (ug/L) 5\:&0
Preoperative 188.00(103-00)  118-00 (185:00)  -4%20 (-148-00 to 57-50)
Postoperative (day1) 329-00 (335-00) 304-00 (423-00) > 0-00

Standard care Intra\éénaus ferric Treatment effect® p value
(control; n=98) cag;bbxymaltnse
(@\ﬂe rvention;
¥ n=103)
ée»
Haemoglobin (g/L) bo(}\o‘\
Preoperative 134- 49@.3 10) 134-50 (11-10) -0-61 (-4-31to0 3-09) 0-094
Postoperative (day 1) 105%0 (13-80)  106-20 (11-90) 0-00
12 weeks /\0\}?&6 133-60 (11-30) 137-50 (11-10) 3-07 (-0-99to 7-14) U@ﬁ\:
. & &

Iron satu ratlgﬁ‘ (%) ;\\o(\é\
Precq:nara_téi;i:ﬁﬁ':;_(> 22-60 (6-70) 22-30 (4-70) 0-01(-2-82t02-83) &  0-82
Postagtrative (day 1 12-00 (5-60 11-70 (6-60 0-00 &

0-18

Khallafallah Lancet Haematol 2016
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Vv Transfusion
Infection

Vv Durée de séjour
¥ Fatigue

6@\0
@
0(\% Standard care Intravenous ferric Treatment effect* pvaluve
_é&o (control; n=73) carboxymaltose
@Nrb (intervention; n=97)
qﬁ:ﬁﬂl scales
Physical functioning @
Postoperative (day1) 457 (31-4) 457 (29-6) 0-00 &&1\0
dweeks 336 (235) 421 (28.9) 8.47(350t02040) 0K
12 weeks 53-4 (27-6) 55.9 (26.7) 2.45(-9901014.80) 70
Role physicalt QQ{Q’%
Postoperative (day1)  52.8(27.0) 412313 000 &
4weeks 776 (25.6) 30.0 (26-8) 14.00 (0-18 @'\5’?-30] 0-047
12 weeks 52.4 (28:6) 58.4 (27.5) 17.60 (48703090) 00052

Khallafallah Lancet Haematol 2016




un programme de PBM incluant FER
_Post-op

Patient presenting for elective hip or knee p(r\@e{hetic surgery

{from anesthesia consultation to hospital (@}.\%arge]
S

O
© Phase 2

Preoperative

Intraoperative

907(9
©

Postoperative

Phase 1 &
<
Intra and postoperative /\gﬁta Phase 1 Phase 2
& p value | &
& (n = 184) (n =182) &
& S
X9 <
Pretransfusio&qytlb (g/dL) 8.5 [7.8-8.9] 8.7 [8.6-8.7] O.g&z
z® .
O QJ‘(
/Periopera&{&e use of tranexamic acid 6@“\
<
& O
Nugiber of treated patients 157 (86%) 171 (94%)°  0.02
{06 Q,Qk
c)o‘*%c:se used per patient (g) 3.6 (2.1) 4.20\(,@{‘.8) 0.0005
nz&ﬁk ‘
N /Pﬁstoperat:ve use of intravenous iron Qé‘“ \
&
Number of treated patients 12 (6%) &é‘@ 32 (18%) 0.0012
\}6
Iron (lll)-hydroxide sucrose 12 (6%3&4\0 12 (7%)
<
S
Ferric carboxymaltose (l 6L‘@“/o) 20 (11%)
Q@
Dose used per patient (mg) é@@ [225-600] 600 [500-1000] 0.01
K & /
;\3
.©
\‘O

Rineau, Lasocki Transfusion 2016



Etude avant-Apres
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Effect of tranexamic acid on surgical bleeding:
systematlc review and cumulative meta-ana{ysm
OPEN ACCESS &

\\Q)

Katharine Ker research fellow, Phil Edwards senior lecturer, Pablo Peﬁ? clinical senior lecturer,
Haleema Shakur senior lecturer, lan Roberts professor of ep/dem/cg&;y

Clinical Trials Unit, London School of Hygiene and Tropical Medicine, London WC1E 7HT, U

Meta-anabysis R (95% C1) Events,  Evenls, % Cumailative meta-analyss RR [95% C1)
THA Control  Welght
RyBo 1972 —_— 015001, 275 o2z - 015 (001, 2.7
Horow 1981 .59 (049, 164 oss 0.75 (042 1.55)
Iseea 1953 - 0521036, 0.75) 198 0.59 [0.43, 0,50
Blpuhien 1534 - 0.73(0.37, 143 060 060 10,45, 0.801
Coftey 1995 S > DSE{DSE LEY) 655 064 [0.50, 0.83)
Hormow 1955 —_— LS55 207) o7 0,65 (0,55, 0,88
Speekentrink 1995 ——l——s 118081 170 o1 0.7% (060, 0.92)
Penta de Peppo 199+ - — 033008, 18 o1e 0.73 (059, 0.91)
Corbeau 1995 e - - lSI 10.36,. 1.05) 105 0720590 88)
0.83 0.72 (160, 0.88)
.22, 0. 11 .67 (0,56, 0.801
[e— nmnnlm 6.0 0,65 (054, 0,75
I r n n 0331017, 0661 156 06105107
essa 0 (042, 095 [ nsnﬂn&
067 (052, 1.08) 117 062 0
0.35 10,15, 0,83 086
0,45 (0,34, 0.7 123
116(0.68, 2151 o6 e
0.450.28, 073 1m -
LO9 (0,79, 1 45) 17 - <
053 (001, 7.55) 010 - | 063 {056, 0.71)
0.15(0.04.0.60) B4 . \0 0611054065
0.15 (0,04, 0.60) 084 -, Q} 060 (053, 0.67)
o 068(0.41, 1.14) 139 - %\ 060 (053, 0 68)
214107, 57% 627 - 6' 0,62 {0.55, 0.65]
075 {060, 033 2 0,63 {056, 0.70]
100{0.07, 1450 | 063 (057, 0.70)
0,14 (001, 21.50) X 063 {056, 0,70
0.6410.39, 0.77) - D62 {055, 068
. 0:42{0.32, 2100 - 062 (0,56, 0,69
Tanaka 2001 - 0,65 (0.5, 0.78) - 0.62 (0,56, 0.68)
A Casati 2001 050010, 243 - 062 {0.56, 0,68
Benani 2001 - — . 0SNS5 - 063 [0.56, 0,68
% Ganil 2002 “ - 0321019, 055 - 0,60 (0,55, 0.66]
Cavati 2001 - -1 058034 0.9%) - 0U50 {055, 0.65)
R \’B 2 O 5 8 t - Zabeeds 2000 -— 0.3710.22, 062 - 0.5 (054, 0.65)
-_ O < veien 2002 0.2010.00, 3551 - 059054 05)
— . - - y . Pieym 2008 —— »  OES(D34,21%) - 0:59 (054, 0.03)
sares 2003 “ - + 0.32 (008, 1 40) - 0.59 (054, 0.65)
Good 2003 g A 3 0,19 10,06, 0.58) - 058053 0.64)
Hurted 2003 - . 019 (007, 112 - 0:58 (0,53, 0.63]
eme Lemay 3004 e I 0,05 {000, 0.93) - 057 [0.52, 0463
Ancreasen 2004 —_— ———  L01{038.276) - 057 (052, 0,63
Garnet 1004 —_— LT - 055 (054, 0.64)
Cati 2004 - 0571031, 1.42) 059 (054, 0.4
Mansour 2004 R 0581025 117) 0,59 (054, 0.64)
Ranndo 2004 —m——» L5 - 0,59 (0.54, 0,64
Tobar 2004 —— 0.I5(0.12. - 0.58 (0,53, 0.64)
Digroe 3005 -— 074047, - .59 (054,054
Johangson 2005 . — 0.5 I - 0581054063
Karskd 2005 ~ = 0 N, 103 - 0.59 (054, 0.6%)
KuRunen 2005 -— .- a 5, 0.95) 058054, 0.63]
Vande 3006 0,13, 1.71) - 0.58(0.54,0.63)
Nikanen 2003 _ = - &lc.n 168 - 058 [0.54, 0,63
Chal 2008 « - B (o 053017, 158) - 0.58(0.54,063)
Sanoos 2006 ] \ 0,62 (0.2, 1.36) - 058 (054,063
W 2006 ‘6 — &O 0.03(0.00, 0.85) - 0.57 [0.53, 0.62)
Orpen 2008 . - b 0.31[0.0¢, 265 - 057 (655, 060
Wk 200 « 007 10,00 105 - 0.57 (0,52, 0.62)
09 (047, 117) - 0.58 (0,54, 0.63)
083 {049, 177 - 058 .55, 0.64)
0F8 {035,235 - 0.5 0.5, 0.54)
045007, 1.2 - 0:59 (055, 0.64)
063025 1.71) 059 (045, 044]
0,17 {002, 1.28) 0.59 (054,063
0.5110.25. 050 0.55(0.54. 0,631
0.66(0.59, 11 0,59 [0.54, 0.63)
D83 (084, 1.00) - 0,60 [0.56, 0,65
0.1810:02 142 - 060 0,56, 0,65
1.500.7%, 3.0) - 01 (57, 0465
CEHRLL BRI - 0.61 (0.5, 0.63]
0.78(0:50. 1301 - 0.6L10.57. 0,651
0.8110:66, 100 - 062 (D58, 0.67)
0:25 (0,04, 152 - 063 {058, 0 65)
0:320.15, 0.58) - D61 (057, 0.66)
0.70{0.88, 101 - 0.2 (058, 0.66
0.5 (0.1, 1.02) - .51 {058, 0.56)
0.29 0.0, 1.37) - 061 {057, 0,65)
C850.85, 1.1 QL (257, 0.6%)
0.20(0.05, 0.87) 0.61[0.57. 0.65)
031016, 0.70) - 061 [B.57,065)
053037, 1.01) - D61 (057, 065
0,04 {0.00, 0.67) - 050 [2.56, 0.54)
085 (0.28, 2.58) - 060 (156, 0 64
068 [0.49, 0.84) - QD (057, D)
0961088, 110 2730 3133 D61 (058, 0.65)
OAI(0AS, 088 347100 55/100 - 0:61 (0,58, 0.65)
ORA{OSL 1Y) 23108 man . 0.62(0.58, 0,65
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| Meta-analysis of effe’tﬁ of tranexamic acid on risk of blood transfusion, stratified by type of surge&y

@
Type of surgery No of events (tranexamic acid/control) Pooled risk ratio (95% C'I)/ P value* Heterogﬁe\
K \
Cardiac moeb 622/835 0.65 (0.60 to 0.70) <0.001 6@5‘ <0.001
Orthopaedic Q&\’\‘ 298/462 0.55 (0.49 to 0.61) <0.001 83 <0.001
Hepatic b@“ 29/54 0.52 (0.39 to 0.68) <0. g@ﬁ‘\ 93 <0.001
Urologucg@ 40/60 0.66 (0.48 to 0.91) \@6.01 2 0.31
/\U
Vag&blar 11/19 0.58 (0.34t00.99) {=° 0.05 — —_
' )
@?naecological 17/50 0.86 (0.48 to 1.5@?6 0.61 65 0.06
Cranial and orthognathic 52/76 0.63 (0.45 Atg>c£§86) 0.004 46 0.12
&
A
*Test for effect. )
2
.ere
\
CPQQ
<
35
©
5

Ker BMJ 2012



Tranexamic acid usg¢ and postoperative outcomes in
patients undergou@ total hip or knee arthroplasty in
the United States® retrospective analysis of

effectivenessahd safety Jashvant Poeran et al
eQ(b
6\
BMJ 2014; 349@4829 doi: 10.1136/bmj.g4829 (Published 12 August 2014)
\\o
| Outcome variables by tranexa\lﬁlc acid use. Values are numbers (percentages) unless stated otherwise
@
Variables o\‘)@ Tranexamic acid (n=20 051) No tranexamic acid (n=852 365) P value*
o\

Primary outcome variables o

Transfusion Horaologue 14%
Thromboembolic Compli@?I\OHS:
Deep venous {hro\;is 85 (0.4) 3993 (0.5)
Embolie Pulmonaire : 0.4%
l. Rénale Aigue : 1.6% p =0.0003
rebvascular eents 1(0,1 853 0."@%
0.2% p =0.0002
Secondary outcome variables &00
Mechanical ventilation 11 (0.1) QA/\\ﬂ 1344 (0.2) 0.0003
Complications combinées 1. 2.6% p <0.001
Median (interquartile range) cost of hospital stay ($)+ 14 890 (12 508-17 4%}? 15 110 (12 409-18 740) <0.001
<
5
Setting 510 US hospitals from the claims based Premier Perspectivqe)t@'\
database for 2006-12. N

Participants 872 416 patients who had total hip or knee arthroplasty.
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Le pilier 3: Folérance a 'anémie




Les seuils transfu5|onhels sont tres variables !
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Frank S et al. Anesthesiology. 2012. 117(1); 99-106.



La transfusion rest‘rlctlve réduit le risque
d’mfeetlon hosocomiale

c}\o
60
Aﬂ

Figure 2. Forest Plot of Risk Ratios for Infecgig'h Comparing Restrictive vs Liberal Transfusion Strategies

, 29
Restricti ransfusion Liberal Transfusion QJ@
reshold Threshold \\C\\
oi Total No. No. of Total No. Risk Ratio Favors Restrictive : Favors Libe
Source aé‘E\rents of Patients Events of Patients (95% Cl) Transfusion Thres hnld Transfu lel? hreshold
All serious infections, cumhilkeﬂoo &@Q

Bracey et al,?® 1999 4& : 5 212 3 216 1.70(0.41-7.02) —i——-z&—
Hébert et al,*® 1999 "OQ 42 418 50 420 0.84(0.57-1.24) _.5\00
LaCroix et al,>” 20&50 65 320 79 317 0.82 (0.61-1.09) o"

$ H
Foss et al,** 20g§’ 6 60 11 60 0.55(0.22-1.38) 5@9-—:*—
Hajjar et 34692[]10 29 249 25 253 1.18 (0.71-1.95) &0\5\ —!—I—
So- Osn@n etal,® 2010 18 299 31 304 0.59(0.34-1.03) é‘e?’ —.—i—
I(a@m etal,®* 32011 12 69 23 68 0.51(0.28-0.95) {e'ee’ —I—i~
a’regersen etal,™ 2012 0.81(0.58-1.14) «6\@ -*—
Villanueva et al,** 2013 84 444 94 445 0.90(0.69-1.17) oe»b :

o
Subtotal 1?=0.0%, P=.46 0.82(0.72-0.95) ,A?
o
@%
&’J\
@

18 études 7593 patients K
Infections 11.8 vs 16.9%; RR 0. &@To 72-0.95]

Rohde JAMA 2014



Harms associated with singlgﬁﬁit perioperative transfusion:
retrospective population Ql;xa\%ed analysis

S

Eljz: Table & | Surgical subgroup analyses wc')@ﬁ\:-rimaw hierarchical logistic regression model for stroke/ myocardial
infarction. Odds ratios are adjusted § age, sex, race, insurance payor, cardiovascular risk factors,* cerebrovascular
disease, coronary artery disea@ﬁ%fesiw, smoking status, anemia, and interactions between transfusion and

cardiovascular risk factors ggﬁrehrmraﬁcular disease, as well as random effects by hospital &
{0&@ Hip/knee Spine, including é;\\@
&5@ Colectomy Small bowel n!p_lacement or fusionand ' Q}\ee’
Suhgmupvaﬂnblg\ K (partial and total) resection revision laminectomy Hﬁt%rgﬁnm'f
No of patients & 37 989 16179 432 419 196 802 W
Na (3) transbiised 1748 (4.6) 647 (4.0) 15 516 (3.6) 3903 (2.0) é\)c"}\?\?ﬂ? (1.6)
No (3)afth stroke/Mi (%) 689 (1.8) 309 (1.9) 1447 (0.33) 0038 & 115(010)
[;ggiﬂg ratio for stroke/myocardial infarction (95% CI) >
Cb©\rpr!EC use (units) (reference: O units): | o,ée’o’
S 236013310419 205(06610630) 126(07810203) 3 (06510314 521 (11510 237)
2 221(13810354) 28413210611 17712210258 173(09010333) 757 (3331017
3 256(106t0677) 180(02310135) 3.29(1614€%74) 387 (14610103) 479(145t015.8)
24 196 (08410454) 437 (14510 131) 305 (If9t0721) 427 (17310105) 946 (2.2910390)
WHAT THIS STUDY ADDS (\{Qf"o

There is an association bebtween perioperative t&g('a?’\r':SfUEiDn of as little as one unit of
blood and ischemic stroke or myocardial ir‘ufar&in:un
N
1 583 819 adults *
BMJ 2015;350:h3037



Australian experience

O

o Wawtern Lol
10F el

Stay Single

... prescribe single unrits

One Unit Policy

et AR & o i ()

X
@ SINGLE
<8’
. 29
& Q}b\
, In accordance with the NHMRC &
‘Q,%ePrescribing a single unit of 4 Guidelines é\\‘\
blood may reduce the risk o
of an adverse event ,Q}\Q’
Only one unit of bleod can be ordered if a ’0&
patient is not actively bleeding. Q,Q
o
In 3ccord with the NHNRC guidelines 2 “ONE Only one unit will be issued at @ tima &QJ
UNIT* policy will be irplemented from o(\

Augest 1# 1009 X

N
Each unit transfused 15 an independent clinical \)0

Y

- "v""‘“ decision O
iy = ] ?)Q

2nd unit will be issued If clinically mmcg\@%

after the palient has been reviewad &0

§ Cwly one unitt of Blood can be ordered
i A patient 1 not actively biseding

‘ Only ang it will ha 1s0ed at 2 Time. .

. o

© Indications for second u&@ are:
'\Cb § i unit well be issued ¥ chmically s R ) 62'
Q indicated aftor the patient has been ctive oo ose &QJ
(1/ eviewed ~\‘:9
) @ Hb <70g/L o
&

‘ Fach it vansfuied s an Independent

® Ongoing cnom&m
clwcal cecwmon &0
® Lass than dL rise in Hb following

first u%qu

it reqp¥@ted the Hematology Department will be
ha b; to provided advice on the approprigte
(@nngﬁmcnl of anaemia

‘ H requested the Haematology
Department will ke heppy to provide
A o 1T ARPTOPs e Euragement
of anaemia

&
5
Fig. 2. Single-unit posters used by Fremantle Hosp\'g%'i.
N

(1/
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& °
Evaluation prati§ues transfusionnelles

&

o

\30

Pratique tran$fu3|onnelle per/post-opératoire

29
N
@)

,\O
, rg'

060 0
Type P\a’tlents Ratio Nb de CGR Hb pré-T Hb post-T Transfu@&ns
de chirurgie &8 e?ransfuses prescriptions | /prescription post-op post-op « justﬁées »

4’\/\/\ (n) per /post-op (g/dL) (g/dL) SHAS

& 5 (%)

D\Q’ o
Fractu&e9 ESF 139 5/156 2 [1-2] 8 [7,6-8,6] 9,6 [9,2- 1QgRT (229% )
C)o &O
<b©{esect|ons 16 9/17 2 [1-2] 8,3[7,1-8,5] 9,§cf8,4—11] 24 %
S gréle/colon .@Q’
©
Néphrectomies 14 11/7 2 [2-4] 81[7,6-8 5}\0 10,4 [9,9-11] 27 %
L&
&QA
Anévrisme 15 9/11 2 [2-3] 8 3&7\8 8,5] 10[9,4-10,6] 45 %
aorte abdo & —
O
<
K
'3’©
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Un programme rentable !
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Improved outcomes and reduced costs associated with a heak’ﬁ
systemf’—mde patient blood management program: a retrog:pectlve
Qk‘iservatlonal study in four major adult tertiary- care \h%spltals

© 6‘06

P Michael E Leahy,”*® Axel Hofmann,*>° Simon Towler,” Kevm M Trentino,®
Sally A. Burrows," Stuart G. Swain,? Jeffrey Hamdorf,>'° Tn@?’z Galiagher” 12

Audrey Koay,"" Gary C. Geelhoed,""" and Shmmgﬁ L. Farmer™'?
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Le programme australien

PBM Prog}sﬁ% Leadership Structure

,@f . PBM Implementation
<3 CMO Executive Consultants
o2 Sponsor to SHEF &
DoH
State PBM PBM
Steering Research
Committee Committee
Qfo
60\ State PBMP State PBMP Clinical
Q{e? Medical Director Nurse Coordinator
s
AQ/@Q’
NS |
20 Hospital PBMP Hospital PBMP
DY Medical Director Medical Director
Haem Haem & Anaesth

Hospital PBMP Clinical | |Hospital PBMP Clinical

Nurse Consultant Nurse Consultant
I |
Hospital Hospital
PBMP Committee PBMP Committee

Leahy Transfusion 2017
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Réduction‘des transfusions
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A winswin program
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Contlusions

 Intérét cie traiter I’anémie pré-opératoire
— Fer = EPO si orthopédie
— Reéduction des transfusions
— Reduction des durées de séjour

 PBM =9 cases

— Exacyl...
— Politiques transfusionnelles restrictives, CG unitaire

 Win-Win !




Objectif ZERO‘transfusion



CHU

Cs préopératoire Traltement@@& anémie préop »: ANGERS
-idéal t 3-4 ' t chi
'NFS+ Bilan Fer « conditionnel » ‘H b<13 g/d

UNIVERSITRIRE

(ordonnance= prélever 2 tubes et faire un {\\0
dosage de Ferritine et saturation de la Q’b
transferrine si Hb<13 /dl) @@Q’ -
R Autre chir:
4 . X9 .
Si chir. Ortho: ﬁc’»‘\ X FER IV si:
Fer IV + EPQS “| Ferritine<100 et/ou
TSAT<20%
29
>
&
&
- = FER IV: o
-21 4 J-7 . .
\)@6\1\ 4 -Carboxymaltose Ferrique (CMF): 1g  &°
[ EPO J <90 [ EPO ] Ero | + 0,54 1g & 1 semaine si Hb<10 et/ou Poids>70 ((@Q
400008 N 40000dUE 400008UE) ps
t g <®
I Si Hb<13,5 g/dl 606‘
-00.) er sucroses & QK0
WOMM ] @
s O
oC ] S
Postgpératoire o

-SuiyPdu taux d'Hb en fonction des chirurgies, Traitement « anémie pOStOp ». @5‘@
-|c@alement & H24-48 (#+ hémocue SSPI) , &
_Pas de « Bilan Fer » Hb <12-13 g/dl (selon tolérance) &o\@

FER IV:

-Carboxymaltose Ferrique (CMF): 1g
=+ 0,5 a 1g a 1 semaine si Hb<10 et/ou Poids>70 kg

ZET >

Objectif Zero Transfusion

Fig. 2. Single-unit posters used by Fremantle Hospital.



