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=

Préserver la masse 
sanguine des patients
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=

Pilier de la RAAC



PBM
Pourquoi?

Anémie = Fréquente = Augmentation des complications

Homme < 13 g/dl

Femme < 12 g/dl



12 

Anémie préopératoire = fréquente
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30 %

Anémie = fréquente

Tout type de chirurgie majeure
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Anémie + Chirurgie

=

Majoration complications
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N = 6130
Etude monocentrique rétrospective
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N = 188 447
41 % de patients chirurgicaux

74 % d’anémie acquises
80 % d’anémie dans le groupe chirurgie
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Risque de réadmission 
Magnitude of Anemia at Discharge Increases 30-Day Hospital Readmissions
Colleen Koch;Liang Li;Zhiyuan Sun;Eric Hixson;Anne Tang;Kevin Chagin;Michael Kattan;Shannon Phillips;Eugene
Blackstone;J. Henderson; 
Journal of Patient Safety. 13(4):202–206, DECEMBER 2017

N = 152 757 séjours hospitaliers

72 % des patients = anémiques :  
- 21 % minime (11g – 12-13g/dl)
- 35 % modérée (9g – 11g/dl)
- 17 % sévère (≤ 9g/dl)

Résultats :

Risque de ré-hospitalisation augmenté

Anémie minime : OR = 1,74 (1,65 – 1,82)
Anémie modérée : OR = 2,76 (2,64 – 2,89)
Anémie sévère : OR = 3,47 (3,30 – 3,65)
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Récupération postopératoire

N = 87

SF36 à J8

Age and Ageing 2008; 37: 173–178 ã The Author 2008. Published by Oxford University Press on behalf of the British GeriatricsSociety.
doi:10.1093/ageing/afm161 All rights reserved. For Permissions, please email: journals.permissions@oxfordjournals.org
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Abstract

Background: the impact of anaemia on the outcome after a hip fracture surgery is controversial, but anaemia can potentially
decrease the physical performance and thereby impede post-operative rehabilitation. We therefore conducted a prospective

study to establish whether anaemia affected functional mobility in the early post-operative phase after a hip fracture surgery.

Patientsand Methods: four hundred and eighty seven consecutive hip fracture patients, treated according to a well-defined
multimodal rehabilitation programme with a uniform, liberal transfusion threshold, were studied. Hb was measured on each
of the first three post-operative days, and anaemia defined as Hb < 100 g/l. Functional mobility was measured with the
Cumulated Ambulation Score (CAS).

Results: the results were obtained from 170, 132 and 116 patients who were found anaemic on the first, second and third
post-operative day, respectively. A significant association between anaemia and the ability to walk independently before the

correction of anaemia was present on each of the 3 days separately (P< 0.05). A significant correlation was also found on
each day between the functional score and the Hb level. A multivariate analysis integrating the type of surgery, medical

complications and prefracture function showed that anaemia at the time of the physiotherapy session was an independent
risk factor for not being able to walk on the third post-operative day [OR 0.41 (0.14–0.73) P = 0.002].
Conclusion: anaemia impedes functional mobility in the early post-operative phase after a hip fracture surgery and is an
independent risk factor for patients not being able to walk post-operatively. The potential for a liberal transfusion policy to
improve the rehabilitation potential in hip fracture patients with anaemia should be investigated.

Keywords: hip fracture, anaemia, rehabilitation, elderly

Introduction

Patients with a hip fracture are often the elderly with a high

degree of comorbidity rendering them especially suscepti-

ble to the effects of perioperative physiological stress and

the associated post-operative morbidity and mortality [1–3].

In this context perioperative anaemia occurring as a result

of intra and post-operative bleeding may represent a fur-

ther physiological insult due to increased cardiac demand

and potential tissue hypoxia [4–6]. Severe anaemia with Hb

levels below 80 g/l is associated with an increased post-

operative mortality [7], especially in those with a pre-existing

cardiac disease [8]. The impact of moderate anaemia with

Hb levels between 80 and 100 g/l is controversial, especially

in hip fracture patients [9, 10]. Although moderate anaemia

has not been demonstrated to increase mortality in hip

fracture patients [10, 11], anaemia will potentially decrease

physical performance and thereby impede post-operative

rehabilitation [6]. Thus, post-operative anaemia in hip frac-

ture patients has been associated with decreased walking

distance on discharge [12] and post-operative delirium [13],

but no data exists on the day to day effect of anaemia on

functional capacity during the initial phase of rehabilitation.

We therefore conducted a prospective study of hip fracture

patients treated according to awell-definedmultimodal reha-

bilitation programme and uniform transfusion guidelines,

in order to establish the impact of anaemia on functional

mobility in the early post-operative phase.

Patients and methods

Inclusion

From September 2002 to July 2004, all hip fracture patients

admitted to the hip fracture unit at the department of
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Anaemia impedes mobility

Table 3. Multivariate analysis of factors impeding functional mobility and the ability to walk
independently or with human assistance on the third post-operative day (n = 430)

Ability to walk on the third post-operative day

Univariate analysis Multivariate analysis

Odds ratio Odds ratio

(95% CI) P (95% CI) P
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

> 75 years 0.16 (0.07–0.35) < 0.001 0.28 (0.12–0.67) 0.004

Prefracture NMS 0–5 0.19 (0.12–0.32) < 0.001 0.35 (0.20–0.63) < 0.001

Dementia 0.21 (0.13–0.34) < 0.001 0.36 (0.20–0.64) < 0.001

ASA 3–4 0.37 (0.23–0.60) < 0.001 0.69 (0.39–1.22) 0.20

Post-operative medical

complication

0.28 (0.17–0.44) < 0.001 0.39 (0.23–0.67) 0.001

Operation is

arthroplastya
0.92 (0.57–1.49) 0.73 0.53 (0.17–1.60) 0.26

Operation is sliding hip

screwa
0.78 (0.50–1.23) 0.29 0.37 (0.13–1.09) 0.07

Operation is

intramedullary hip

screwa

0.52 (0.25–1.09) 0.08 0.25 (0.07–0.91) 0.04

Hb < 100 g/l 1st

post-operative day

0.47 (0.29–0.75) 0.002 0.41 (0.23–0.73) 0.002

ASA, American Society of Anaesthesiologists Score; NMS, New Mobility Score.
a Dummy parameters, standard set as two parallel screws.

< 98 g/l (6.0 mmol/l), unless the patient refused transfusion.
As seen from the data, anaemia was prevalent on the first
post-operative day and the compliance with the transfusion
regimen was high. It was surprising that anaemia was so
prevalent on both the second and third post-operative day
despite our aggressive ‘search and treat’ approach to anaemia,
suggests a continued bleeding in the post-operative phase,
consistent with previously described underestimation of the
total perioperative haemorrhage [5].
Our set-up allowed us to make an assessment of the

detrimental effects of anaemia on physical function in the
‘windows of anaemia’ that occurred between the diagnosis of
anaemia in the morning and the transfusion in the afternoon.
As such our data allows us to conclude on the detrimental
effect of anaemia when present, but it does not allow us
to conclude on the potential of transfusions to correct
this detrimental effect. We demonstrated an improvement
in the ability to walk on all three post-operative days in
non-anaemic patients, but it was evident from the data that
this association was more pronounced on the third post-
operative day than on the other two earlier days. This is
probably due to an increased number of factors inhibiting
physical function in the immediate post-operative phase
such as nausea, pain, hypovolaemia and general fatigue,
which becomes less prominent in the following days. Our
multivariate analysis shows that anaemia is an important
risk factor for patients not being able to walk, despite
the heterogeneity of the patient material. Our multivariate
analysis also excludes the obvious confounding factor of
the type of surgery as the explanation for anaemia and low
functional capacity in those patients undergoing procedures
with large blood loss and surgical trauma.

In accordance with previous studies [11], we found that
anaemia at any point in the post-operative phase was
associated with increased mortality and increased length
of stay. These data should be interpreted with caution in
view of our consistent liberal transfusion regimen. Since
almost all anaemic patients were transfused, it is impossible
to conclude whether the poor outcome is a function of
anaemia per se, a side effect of the transfusion therapy or a
combination.
The present data supports the concept that all available

measures should be taken to prevent the hip fracture patient
from becoming anaemic. Unfortunately, it does not allow
us to come to conclusion as to whether the question of
transfusion in an anaemic patient will improve his/her
physical and functional capacity, which requires further
randomised studies within similar well-defined perioperative
care programmes.

Key points
• Anaemia is prevalent after hip fracture surgery.
• Anaemia is associated with impaired post-operative
ambulation.

• Post-operative anaemia is an independent risk factor for
the inability to walk independently.

• Post-operative anaemia is associated with increased
mortality and hospitalisation

Conflicts of interest

None declared
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Récupération postopératoire

N = 305
Age > 60 ans
Postop PTH - PTG

Test marche 6 min SF36 

Différences = NS

PBM
Pourquoi?



Récupération postopératoire

N = 122
Age > 65 ans
PTH

Hémoglobine le jour de la sortie

Test de marche 6 min à 16 jours postop

PBM
Pourquoi?

Tendance NS



PBM
Pourquoi?

Anémie = Fréquente = Augmentation des complications

Transfusion = FRD de complications



Ferraris, V. et al., Arch Surg, 2012

Le volume transfusé = FDR de morbi-mortalité

PBM
Pourquoi?



On line

N = 8238
Etude rétrospective, bicentrique

Chirurgie cardiaque

PBM
Pourquoi?



N = 10100
Etude rétrospective

Chirurgie générale – Vasculaire - Orthopédique

PBM
Pourquoi?



N = 3 876 patients

Etude prospective – Multicentrique

Anévrismes aorte abdo programmés

PBM
Pourquoi?
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Chirurgie programmée
=

Dépistage ET prise en charge de l’anémie

PBM : Que faut-il proposer?
Corriger l’anémie



Evaluation = nécessité de reporter l’intervention

1ière Etape = Dépistage

Bilan simple 

Hémoglobine
Bilan martial : Ferritinémie – Taux de saturation de la transferrine

Bilan inflammatoire : CRP

Bilan rénal : clairance de la créatinémie

PBM : Que faut-il proposer?
Corriger l’anémie



2ième Etape = Traiter

Bilan simple 

Hémoglobine
Bilan martial : Ferritinémie – Taux de saturation de la transferrine

Bilan inflammatoire : CRP
Bilan rénal : clairance de la créatinémie

Corriger une carence martialeStimuler l’érythropoïèse : EPO

PBM : Que faut-il proposer?
Corriger l’anémie



Méta-analyse

Hb à la sortie CGR 

Stimuler l’érythropoïèse : EPO

PBM : Que faut-il proposer?
Corriger l’anémie



N = 600 patients

Administration de 80000 UI d’EPO
2 jours avant la chirurgie

Fer PO

Stimuler l’érythropoïèse : EPO

PBM : Que faut-il proposer?
Corriger l’anémie



Pas d’impact sur le risque thrombo-embolique

Stimuler l’érythropoïèse : EPO

PBM : Que faut-il proposer?
Corriger l’anémie



N = 3342
Chirurgie cardiaque et non cardiaque 

87 %  de déficit en fer 69 %  de déficit en fer

Déficit en fer = fréquent

Déficit relatif ou absolu

Corriger une carence martiale

PBM : Que faut-il proposer?
Corriger l’anémie



Carence martiale absolue

Carence martiale fonctionnelle

Fer 

Fer 

Ferritinémie
< 30 µg/l

< 100 µg/l

Ferritinémie < 300 µg/l
CST < 20%

Inflammation →➚ Hepcidine→ Diminution absorption + séquestration macrophage

Mais ferritinémie normale ou augmentée

Corriger une carence martiale

PBM : Que faut-il proposer?
Corriger l’anémie



72 études 

10 605 patients

Corriger une carence martiale

PBM : Que faut-il proposer?
Corriger l’anémie



N = 100
Etude Randomisée

EPO = 40 000 UI
Fer PO 160 mg vs Fer IV 1g

Corriger une carence martiale

IV vs PO ?

PBM : Que faut-il proposer?
Corriger l’anémie



N = 100
Etude Randomisée

EPO = 40 000 UI
Fer PO 160 mg vs Fer IV 1g

Corriger une carence martiale

IV vs PO ?

PBM : Que faut-il proposer?
Corriger l’anémie
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PBM : Que faut-il proposer?
Corriger l’anémie



Fer + EPO

EPO 
= 

Mobilisation du fer 
= 

Induction d’une carnce

PBM : Que faut-il proposer?
Corriger l’anémie
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Corriger l’anémie



Anémie postopératoire :
• Perte sanguines per-opératoire : 

• Métabolisme du fer : 
• Faible absorption : 7mg/jour

• 70 % : hème → recyclage

• 1ml de sang = 0,5mg de fer

• 500ml de sang → 250 mg de fer

Carence martiale postopératoire = quasi - systématique

PBM : Que faut-il proposer?
Corriger l’anémie



Recherche du déficit en fer

• Bilan habituel :
• Ferritinémie < 100 𝝻g/l
• Coefficient de saturation de la transferrine : < 20%

• Optimisation préopératoire 

• Augmentation ferritinémie avec l’inflammation

• MAIS mécanisme au-delà des 1ières  24 heures

• MAIS carence martiale quasi systématique

PBM : Que faut-il proposer?
Corriger l’anémie



PBM : Que faut-il proposer?
Corriger l’anémie



Chirurgie lourde : Ortho – abdo – gynéco
Etude prospective randomisée
Anémie 7g – 12g/dl 

+ carence (ferritinémie < 100 ou coef < 20%)

Fer IV 1g en J1

PBM : Que faut-il proposer?
Corriger l’anémie
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Single-dose intravenous iron infusion or oral iron for

treatment of fatigue after postpartum haemorrhage:

a randomized controlled trial
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Background and Objectives To evaluate the clinical efficacy of a single-dose

intravenous infusion of iron isomaltoside compared with current treatment prac-

tice with oral iron measured by physical fatigue in women after postpartum

haemorrhage.

Materials and Methods Single-centre, open-label, randomized controlled trial.

Participants received intravenous iron (n = 97) or oral iron (n = 99), and com-

pleted the Multidimensional Fatigue Inventory and Edinburgh Postnatal Depres-

sion Scale, and haematological and iron parameters were measured. Primary

outcome was the aggregated change in physical fatigue score from baseline to

12 weeks postpartum.

Results The difference in physical fatigue score was - 0 97 (95% CI: - 1 65; - 0 28,

P = 0 006) in favour of intravenous iron, but did not meet the predefined differ-

ence of 1 8. Across visits, we found statistically significant differences in fatigue

and depression scores, as well as in haematological and iron parameters, all in

favour of intravenous iron. There were no serious adverse reactions.

Conclusion A single dose of intravenous iron was associated with a statisti-

cally significant reduction in aggregated physical fatigue within 12 weeks after

postpartum haemorrhage compared to standard medical care with oral iron

below the prespecified criteria of clinical superiority. As patient-reported out-

comes improved significantly and intravenous iron resulted in a fast

hematopoietic response without serious adverse reactions, intravenous iron

may be a useful alternative after postpartum haemorrhage if oral iron is not

absorbed or tolerated.

Key words: anaemia, intravenous iron, iron deficiency, iron isomaltoside, postpar-

tum fatigue, postpartum haemorrhage.

Introduction

Postpartum haemorrhage (PPH) may lead to iron defi-

ciency and anaemia. Postpartum iron-deficiency anaemia

is associated with clinical symptoms, most prominently

maternal fatigue [1]. In women of reproductive age, iron

deficiency without anaemia is associated with fatigue,

impaired physical work performance, deficient cognitive

Correspondence: Charlotte Holm, Department of Obstetrics, Juliane

Marie Centre, Rigshospitalet, University of Copenhagen, Blegdamsvej 9,

Copenhagen DK-2100, Denmark

E-mail: charlotteholm@dadlnet.dk

Clinical trial registration

The trial was registered at EU Clinical Trials Register. EudraCTNumber:

2012-005782-12. www.clinicaltrialsregister.eu

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License,

which permits use, distributi on and reproduction in any medium, provided the original work is properly cited and

is not used for commercial purposes.
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absorbed or tolerated.

Key words: anaemia, intravenous iron, iron deficiency, iron isomaltoside, postpar-

tum fatigue, postpartum haemorrhage.

Introduction

Postpartum haemorrhage (PPH) may lead to iron defi-

ciency and anaemia. Postpartum iron-deficiency anaemia

is associated with clinical symptoms, most prominently

maternal fatigue [1]. In women of reproductive age, iron

deficiency without anaemia is associated with fatigue,

impaired physical work performance, deficient cognitive

Correspondence: Charlotte Holm, Department of Obstetrics, Juliane

Marie Centre, Rigshospitalet, University of Copenhagen, Blegdamsvej 9,

Copenhagen DK-2100, Denmark

E-mail: charlotteholm@dadlnet.dk

Clinical trial registration

The trial was registered at EU Clinical Trials Register. EudraCTNumber:

2012-005782-12. www.clinicaltrialsregister.eu

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License,

which permits use, distributi on and reproduction in any medium, provided the original work is properly cited and

is not used for commercial purposes.

1

Etude prospective, randomisée, monocentrique
Postpartum
Inclusion :
- Pertes sanguines entre 700 et 1000 ml
- > 1000 ml + Hb > 6,5g/dl

Fer IV 1,2g en J1

PBM : Que faut-il proposer?
Corriger l’anémie



Fer postopératoire = Fer IV

Inflammation postop→ synthèse d’Hepcidine→ Inhibition absorption intestinale

Dose = déficit en fer
Déficit en fer = (Delta Hb g/dl) x 2,4 x poids (kg)
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Intérêts contrastés
Etude randomisée - multicentrique
Anémie + Fracture du col du fémur

EPO + Fer vs Fer + Placebo
40 000 UI + 1g    1g 
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3. Quelle est la prise en charge 

postopératoire d’un patient dans le cadre 

d’une gestion du capital sanguin ? 

3.1. Surveillance du saignement et diagnostic de l’anémie 

postopératoire 

Il est recommandé de limiter les prélèvements sanguins systématiques et si possible le volume par 

prélèvement pour diminuer l’incidence de l’anémie et de la transfusion. (AE) 

L’utilisation de tests rapides de dosage de l’hémoglobine capillaire au lit du patient peut permettre de 

limiter ces prélèvements (Grade B). 

Le suivi du taux d’hémoglobine est recommandé dans les premiers jours postopératoires en cas d’ané-

mie préopératoire et/ou de perte sanguine peropératoire ou postopératoire et/ou d’instabilité hémody-

namique. Ces bilans peuvent être réalisés en ville si le patient est sorti d’hospitalisation (AE). 

Il est recommandé de refaire un bilan (hémogramme et bilan martial) 4 semaines environ après une 

chirurgie hémorragique et/ou en cas d’anémie postopératoire, en impliquant le médecin traitant (AE). 

3.2. Supplémentation en fer 

En cas d’anémie postopératoire avec un taux d’hémoglobine inférieur à 12 g/dL lié à des pertes san-

guines importantes et/ou à une carence martiale préopératoire non traitée, une administration précoce 

de fer est recommandée, de préférence par voie intraveineuse (Grade B) . 

La dose d’un gramme de carboxymaltose ferrique est à privilégier (en cas de poids supérieur à 35 kg) 

puisqu’elle peut être réalisée en une seule injection de 15 min (AE) . 

3.3. Transfusion 

Un seuil de transfusion « restrictif » (taux d’hémoglobine souhaité entre 7 et 8 g/dL, ou plus en fonction 

des comorbidités et de la tolérance du patient) est recommandé en postopératoire de chirurgie non 

cardiaque chez la plupart des patients adultes hospitalisés et cliniquement stables (Grade A). 

Un seuil de transfusion « restrictif » à 7 g/dL est recommandé pour les patients de soin critique en 

général, y compris chez les patients septiques, afin de réduire le recours à la transfusion de concentrés 

de globules rouges sans augmenter la morbi-mortalité (Grade A). 

Un seuil de transfusion « restrictif » entre 7,5 et 8,0 g/dL est recommandé en postopératoire de chirur-

gie cardiaque, afin de réduire le recours à la transfusion de concentrés de globules rouges sans aug-

menter la morbi-mortalité (Grade A). 

Le seuil transfusionnel est à adapter aux comorbidités du patient, à la tolérance clinique et à l’état 

hémodynamique (AE). 

La transfusion d’un seul concentré de globules rouges à la fois est recommandée (sauf hémorragie 

active jugée importante ou taux d’hémoglobine attendu avec un seul culot < 7 g/dL) pour diminuer le 

nombre de concentrés de globules rouges transfusés (Grade B). 
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N = 451
Acide tranexamique 1g 
puis toutes les 6h pendant 24h
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PBM : Que faut-il proposer?
Diminuer les pertes

1g x 2 vs Placebo

DFG > 30 ml/min/1,73m2

p < 0,0001

NS
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2. Quelle est la prise en charge 

peropératoire d’un patient dans le cadre 

d’une gestion du capital sanguin ? 

2.1. Moyens médicamenteux 

2.1.1. Acide tranexamique 

L’utilisation prophylactique de l’acide tranexamique est recommandée pour diminuer le saignement et 

la transfusion en chirurgie cardiaque et en chirurgie osseuse majeure (Grade A). 

Pour les autres types de chirurgie, il est possible d’utiliser l’acide tranexamique en cas de risque hé-

morragique à visée prophylactique ou curative (Grade B). 

En cas d’utilisation prophylactique, il est recommandé d’utiliser l’acide tranexamique préférentiellement 

par voie intraveineuse lente en début d’intervention à la dose de 1 g (ou 10 à 20 mg/kg) (Grade B). 

Elle peut être complétée par des réinjections ou une perfusion continue, en particulier en cas d’hémor-

ragie (Grade B). 

L’application locale d’acide tranexamique peut être utilisée en complément de la voie intraveineuse, 

en particulier en chirurgie osseuse (Grade B). 

En cas d’hémorragie sévère ou de choc hémorragique, il est recommandé d’utiliser l’acide tranexa-

mique dès que possible (Grade A). 

Dans cette situation, la dose de 1 g intraveineux, répétée éventuellement d’une 2e dose de 1 g, est 

recommandée (en l’absence de dose préalable) (Grade B). 

2.1.2. Autres traitements hémostatiques 

Il n’est pas recommandé d’administrer du fibrinogène de manière prophylactique (Grade A). 

2.2. Moyens chirurgicaux 

2.2.1. Hémostase chirurgicale 

Il est suggéré de réaliser un temps de tamponnement avec des compresses en fin de procédure afin 

de dépister un trouble de l’hémostase et de diminuer le saignement (Grade C). 

2.2.2. Garrot membre inférieur 

En chirurgie prothétique du genou, il n’est pas recommandé d’utiliser systématiquement un garrot pour 

diminuer les pertes sanguines cumulées périopératoires (Grade A). 

2.2.3. Récupérateur de sang 

Il est recommandé d’utiliser des dispositifs de récupération/retransfusion (cell saver) du sang en chi-

rurgie cardiaque, en chirurgie de l’aorte, en chirurgie de déformation du rachis, en chirurgie de reprise 

prothétique complexe du membre inférieur et pour toute chirurgie à risque de transfusion estimé 

comme majeur, notamment pour certaines populations de patients (groupes sanguins rares par 

exemple) (Grade B). 
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Remplissage titré

Température
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Monitorage



Ferraris, V. et al., Arch Surg, 2012

Le volume transfusé = FDR de morbi-mortalité
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Etude rétrospective

N = 60 955 patients

Chirurgie majeure cardiaque et non cardiaque
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Taux d’Hb postopératoire

Mortalité - Morbidité

Hb ?
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Taux d’Hb postopératoire

Mortalité - Morbidité

Sur-risque en lien avec la transfusion
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Taux d’Hb postopératoire

Mortalité - Morbidité

Sur-risque en lien avec 
l’absence de transfusion
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Taux d’Hb postopératoire

Mortalité - Morbidité

Hb 7 – 8g/dl
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Patients à risques modérés ou élevés
N = 4860 patients
2 groupes

NS

Chen et al. Critical Care (2018) 22:142 

Méta-analyse
8886 patients

NS
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Analysis 1.3. Comparison 1 Mortality at 30 days, Outcome 3 30-day mortality subgroup analysis by clinical

specialities.

Review: Transfusion thresholdsand other strategiesfor guidingallogeneic red blood cell transfusion

Comparison: 1 Mortality at 30 days

Outcome: 3 30-day mortality subgroup analysisby clinical specialities

Study or subgroup Restrictive Liberal Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Cardiac surgery

Bracey 1999 3/215 6/222 1.6 % 0.52 [ 0.13, 2.04 ]

Hajjar 2010 15/249 13/253 4.8 % 1.17 [ 0.57, 2.41 ]

Murphy 2015 26/1000 19/1003 6.5 % 1.37 [ 0.76, 2.46 ]

Subtotal (95% CI) 1464 1478 12.9 % 1.18 [ 0.77, 1.81 ]

Total events: 44 (Restrictive), 38 (Liberal)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.65, df = 2 (P= 0.44); I2 =0.0%

Test for overall effect: Z = 0.74 (P= 0.46)

2 Orthopaedic surgery

Carson 1998 1/42 1/42 0.4 % 1.00 [ 0.06, 15.47 ]

Carson 2011 43/1009 52/1007 10.5 % 0.83 [ 0.56, 1.22 ]

Foss2009 5/60 0/60 0.4 % 11.00 [ 0.62, 194.63 ]

Gregersen 2015 21/144 12/140 5.4 % 1.70 [ 0.87, 3.32 ]

Lotke 1999 0/62 0/65 Not estimable

Parker 2013 5/100 3/100 1.5 % 1.67 [ 0.41, 6.79 ]

Subtotal (95% CI) 1417 1414 18.2 % 1.27 [ 0.72, 2.25 ]

Total events: 75 (Restrictive), 68 (Liberal)

Heterogeneity: Tau2 = 0.14; Chi2 = 6.46, df = 4 (P= 0.17); I2 =38%

Test for overall effect: Z = 0.82 (P= 0.41)

3 Vascular

Bush 1997 4/50 4/49 1.7 % 0.98 [ 0.26, 3.70 ]

Subtotal (95% CI) 50 49 1.7 % 0.98 [ 0.26, 3.70 ]

Total events: 4 (Restrictive), 4 (Liberal)

Heterogeneity: not applicable

Test for overall effect: Z = 0.03 (P= 0.98)

4 Acute blood loss/trauma

Blair 1986 0/26 2/24 0.4 % 0.19 [ 0.01, 3.67 ]

Jairath 2015 14/257 25/382 5.8 % 0.83 [ 0.44, 1.57 ]

Villanueva2013 19/416 34/417 7.2 % 0.56 [ 0.32, 0.97 ]

0.005 0.1 1 10 200

Favours restrictive Favours liberal

(Continued . . . )
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A B S T R A C T

Background

There isconsiderable uncertainty regarding theoptimal haemoglobin threshold for theuseof red blood cell (RBC) transfusions in

anaemicpatients. Blood isascarceresource, and in somecountries, transfusionsarelesssafethan othersbecauseof alack of testingfor

viral pathogens. Therefore, reducingthenumber and volumeof transfusionswould benefit patients.

Objectives

Theaim of thisreview wasto compare30-day mortality and other clinical outcomesin participantsrandomized to restrictiveversus

liberal red blood cell (RBC) transfusion thresholds (triggers) for all conditions. The restrictive transfusion threshold uses a lower

haemoglobin level to trigger transfusion (most commonly 7 g/dL or 8 g/dL), and the liberal transfusion threshold uses a higher

haemoglobin level to trigger transfusion (most commonly 9 g/dL to 10 g/dL).

Search methods

We identified trialsby searching CENTRAL (2016, Issue 4), MEDLINE (1946 to May 2016), Embase (1974 to May 2016), the

Transfusion EvidenceLibrary (1950 to May 2016), theWeb of ScienceConferenceProceedingsCitation Index (1990 to May 2016),

and ongoing trial registries(27 May 2016). Wealso checked referencelistsof other published reviewsand relevant papersto identify

any additional trials.

Selection criteria

We included randomized trialswhere intervention groups were assigned on thebasis of aclear transfusion ’trigger’, described asa

haemoglobin (Hb) or haematocrit (Hct) level belowwhich ared blood cell (RBC) transfusion wasto beadministered.
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(. . . Continued)
Study or subgroup Restrictive Liberal Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Subtotal (95% CI) 699 823 13.3 % 0.65 [ 0.43, 0.97 ]

Total events: 33 (Restrictive), 61 (Liberal)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.55, df = 2 (P= 0.46); I2 =0.0%

Test for overall effect: Z = 2.08 (P= 0.037)

5 Critical care

de Almeida 2015 23/101 8/97 4.5 % 2.76 [ 1.30, 5.87 ]

Holst 2014 168/502 175/496 18.0 % 0.95 [ 0.80, 1.13 ]

H bert 1995 8/33 9/36 3.8 % 0.97 [ 0.42, 2.22 ]

H bert 1999 78/418 98/420 14.7 % 0.80 [ 0.61, 1.04 ]

Lacroix 2007 14/320 14/317 4.7 % 0.99 [ 0.48, 2.04 ]

Walsh 2013 12/51 16/49 5.8 % 0.72 [ 0.38, 1.36 ]

Subtotal (95% CI) 1425 1415 51.5 % 0.97 [ 0.75, 1.25 ]

Total events: 303 (Restrictive), 320 (Liberal)

Heterogeneity: Tau2 = 0.04; Chi2 = 9.97, df = 5 (P= 0.08); I2 =50%

Test for overall effect: Z = 0.25 (P= 0.81)

6 Acute myocardial infarction

Carson 2013 7/55 1/55 0.7 % 7.00 [ 0.89, 55.01 ]

Cooper 2011 2/23 1/21 0.6 % 1.83 [ 0.18, 18.70 ]

Subtotal (95% CI) 78 76 1.3 % 3.88 [ 0.83, 18.13 ]

Total events: 9 (Restrictive), 2 (Liberal)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.74, df = 1 (P= 0.39); I2 =0.0%

Test for overall effect: Z = 1.72 (P= 0.085)

7 Haematological malignancies

DeZern 2016 1/59 2/30 0.6 % 0.25 [ 0.02, 2.69 ]

Webert 2008 1/29 2/31 0.6 % 0.53 [ 0.05, 5.58 ]

Subtotal (95% CI) 88 61 1.1 % 0.37 [ 0.07, 1.95 ]

Total events: 2 (Restrictive), 4 (Liberal)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.19, df = 1 (P= 0.66); I2 =0.0%

Test for overall effect: Z = 1.17 (P= 0.24)

Total (95% CI) 5221 5316 100.0 % 0.97 [ 0.81, 1.16 ]

Total events: 470 (Restrictive), 497 (Liberal)

Heterogeneity: Tau2 = 0.04; Chi2 = 29.75, df = 21 (P= 0.10); I2 =29%

Test for overall effect: Z = 0.29 (P= 0.77)

Test for subgroup differences: Chi2 = 9.78, df = 6 (P= 0.13), I2 =39%

0.005 0.1 1 10 200

Favours restrictive Favours liberal
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Pas de d’augmentation avec 
les stratégies restrictives

PBM : Que faut-il proposer?
Limiter la transfusion

Quel seuil?



PBM 
Conclusions

PBM une affaire commune qui doit impliquer tout le monde

L’anémie pré-opératoire ne doit plus exister en chirurgie programmée

Utilisation de l’acide tranéxamique si risque

Transfusion restrictive – CG par CG
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