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Emergence d’un Questionnement





Restrictive versus Liberal Strategy N Engl J Med 1999;340:409-17

• 838 critically ill patients with euvolemia
and hemoglobin < 9.0 g/dL within 72 
hours after admission to the intensive 
care unit

• Restrictive strategy of transfusion: hb< 
7.0 g/dL, concentrations maintained at 
7.0 to 9.0 g d/L

• Liberal strategy of  transfusion : hb< 10.0 
g /dL, concentrations maintained at 10.0 
to 12.0 g d/L Figure 2. Kaplan–Meier Estimates of Survival in the 30 Days after Admission to 

the Intensive Care Unit 

A restrictive strategy of transfusion is at least as effective as and possibly superior to a 
liberal transfusion strategy in critically ill patients, with the possible exception of patients 

with acute myocardial infarction and unstable angina.



L’Anémie est elle Fréquente en Soins Critiques ?

• Anemie : 2/3 des patients Hb <11.0 g/dL à l’admission. Vincent et al, JAMA. 2002;288:1499–

507; Corwin HL et al, Crit Care Med. 2004;32:39–52.

• Baisse continue Hb au cours du séjour : von Ahsen N et al, Crit Care Med. 1999;27:2630–9; Weiss G 

et al, . N Engl J Med. 2005;352:1011–23.

• pertes sanguines : biologie, chirurgie, procedures invasives

• Hemodilution

• inflammation



13,8 [12,4-14,8] 10,0 [9,2-10,9]

Données personnelles base ASTRE, Chirurgie cardiaque, HUS

¼ de la masse sanguine perdue !

Chirurgie Cardiaque Hôpitaux Universitaires de Strasbourg



Chirurgie Cardiaque Hôpitaux Universitaires de Strasbourg



Quelle Correction de l’Anémie au Sortir d’un Séjour en 

Soins Critiques ?

Quelles Conséquences à l’Ere de la RAC?



Time course of anemia during six months follow up following intensive care 

discharge and factors associated with impaired recovery of erythropoiesis

• 47% (9 of 19) of 

patients recovered from 

their anemia

• Median time to 

recovery : 11 wks

• 53% (10 of 19) still 

anemic after 6 months

(Crit Care Med 2009; 37:1906 –1912)



Time course of anemia during six months follow up following intensive care 

discharge and factors associated with impaired recovery of erythropoiesis

• Inappropriately low 

erythropoietin response to 

anemia observed in all patients

• Patients with delayed recovery:

• higher IL-6 and C-reactive 

protein 

• reduced reticulocytosis

• Lowest SF36 values at 3 and 

6 months

(Crit Care Med 2009; 37:1906 –1912)



Prevalence of iron deficiency on ICU discharge and its relation with fatigue: a 
multicenter prospective study Critical Care 2014, 18:542

The prevalence of ID increases from 8% at discharge to 35% six months after prolonged ICU stay. 
ID was associated with increased fatigue, independently of anemia, at D28.



Que Savons –nous des Pratiques Transfusionnelles en 

Soins Critiques?



The CRIT Study: Anemia and blood transfusion in the 

critically ill—Current clinical practice in the United States

Crit Care Med 2004 Vol. 32, No. 1
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critically ill—Current clinical practice in the United States
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Clearly LiberalToo restrictive?



The CRIT Study: Anemia and blood transfusion in the 

critically ill—Current clinical practice in the United States

Crit Care Med 2004 Vol. 32, No. 1



Worldwide audit of blood transfusion practice in critically 

ill patients

• 730 ICUs in 84 countries 

• > 1/4 patients transfused 

• Considerable variations in 
transfusion practice among 
geographic regions.

• Transfusion trigger was 
higher in surgical patients

• Middle East 7.7 ± 2.3 g/dL

• Africa  9.0 ± 2.4 g/dL

• Western Europe 8.1 ± 1.8

Vincent et al. Critical Care (2018) 22:102



Worldwide audit of blood transfusion practice in critically 

ill patients

• After adjustment for 
confounders, RBC transfusions 
were associated with a slightly 
lower relative risk of in-
hospital death, especially in 
the most severely ill patients

• Importance of taking the 
severity of illness into account 
when making transfusion 
decisions.

Vincent et al. Critical Care (2018) 22:102



Mécanismes de l’Anémie en Soins Critiques



Diagnosis and management of iron-related anemias in critical illness

• Fe deficiency anemia and the 

anemia of inflammation may 

co-exist . 

• Diagnosis of and differentiation 

between these two anemias 

involves careful interpretation of 

multiple markers of total body 

Fe stores. 

• Treatment with both Fe and 

recombinant human 

erythropoietin ?

Pieracci et al, Crit Care Med 2006; 34:1898–1905



Lasocki et al. Ann. Intensive Care (2020) 10:97



Que « Fer » en Pratique ?



Management and prevention of anemia (acute bleeding excluded) in adult 
critical care patients (SFAR – SRLF)

• Field 1. Which non-pharmacological interventions can reduce 
red blood cell transfusion and/ or morbidity and mortality 
related to anemia or transfusion in critical care patients?

R1.1—The experts propose a diagnostic phlebotomy reduction 
strategy (volume and number) to decrease the incidence of 
anemia and transfusion in critical care patients. EXPERT 
OPINION, STRONG AGREEMENT

Ann. Intensive Care (2020) 10:97



Devices to Reduce the Volume of Blood Taken for Laboratory Testing in ICU 
Patients: A Systematic Review

• paediatric tubes : 29 to 
74% reduction of the 
blood volume drawn

• devices designed to 
conserve blood flushed
from arterial catheters 
allow a 19 to 80% 
reduction of the blood 
volume drawn



Management and prevention of anemia (acute bleeding excluded) in adult 
critical care patients (SFAR – SRLF)

• Field 2: Which transfusion strategies can reduce red blood cell transfusion and/or 
morbidity and mortality related to anemia in critical care patients?

• R2.1—It is recommended to adopt a restrictive transfusion strategy (Hb threshold: 
7.0 g/dL) in critical care patients in general, including septic patients, in order to 
reduce the use of red blood cell transfusion without  increasing morbidity and 
mortality. (GRADE 1+), (STRONG AGREEMENT)

• R2.2—It is recommended to adopt a restrictive transfusion strategy (Hb threshold 
between 7.5 and 8.0 g/dL) in postoperative cardiac surgery critical care patients in 
order to reduce the red blood cell transfusion rate without increasing morbidity and 
mortality. (GRADE 1+), STRONG AGREEMENT

Ann. Intensive Care (2020) 10:97



Réhabilitation Améliorée Après Chirurgie Cardiaque 

adulte sous CEC ou à cœur battant SFAR-SFTCV 2021
• Question 3. La stratégie transfusionnelle (restrictive ou libérale) a-t-elle 

un impact sur la survenue de complications postopératoires ou sur la 
durée d’hospitalisation ? 

• ABSENCE DE RECOMMANDATION – Les données actuelles de la 
littérature ne permettent pas de recommander une stratégie 
transfusionnelle (restrictive ou libérale) en chirurgie cardiaque pour 
diminuer la survenue de complications postopératoires et la durée 
d’hospitalisation. 

• R5.3 - Les experts suggèrent de considérer individuellement l’état 
clinique du patient, le risque chirurgical et la balance entre les apports en 
oxygène et l’extraction tissulaire, plutôt qu’une valeur systématique de 
seuil transfusionnel. 



Management and prevention of anemia (acute bleeding excluded) in adult 
critical care patients (SFAR – SRLF)

• Field 2: Which transfusion strategies can reduce red blood cell transfusion and/or 
morbidity and mortality related to anemia in critical care patients?

• R2.3—It is probably not recommended to adopt a liberal transfusion strategy 
targeting Hb > 10.0 g/dL in order to decrease the morbidity and mortality in patients 
with revascularized or non-revascularized acute coronary syndrome. (GRADE 2−), 
STRONG AGREEMENT

• R2.4—It is probably not recommended to adopt a liberal transfusion strategy 
targeting Hb > 10.0 g/dL to decrease morbidity and mortality in brain injured
patients. (GRADE 2−), STRONG AGREEMENT

• R2.6—The experts suggest adoption of a restrictive transfusion strategy based on 
transfusion of a single unit of red blood cells followed by review of the indication for 
subsequent transfusion in order to reduce red blood cell utilisation without increasing 
morbidity and mortality. EXPERT OPINION, STRONG AGREEMENT

Ann. Intensive Care (2020) 10:97



Management and prevention of anemia (acute bleeding excluded) in adult 
critical care patients (SFAR – SRLF)

Ann. Intensive Care (2020) 10:97



Management and prevention of anemia (acute bleeding excluded) in adult 
critical care patients (SFAR – SRLF)

• Field 3: In critical care patients, which non-transfusional treatments are able to reduce red 
blood cell transfusion and/or morbidity and mortality related to anemia or transfusion?

• R3.1—It is probably recommended to use erythropoiesis-stimulating agents in critically ill 
anaemic (Hb ≤ 10.0–12.0 g/dL) and/or trauma patients in the absence of contraindication, 
especially with a history of ischaemic cardiovascular disease and/or venous 
thromboembolism, in order to reduce red blood cell utilisation and decrease mortality. 
(GRADE 2+), STRONG AGREEMENT

• R3.2—The experts suggest stopping erythropoiesis-stimulating agents when haemoglobin
stabilises between 10.0 and 12.0 g/dL in order to decrease morbidity and mortality. EXPERT 
OPINION, STRONG AGREEMENT

• R3.3—It is probably not recommended to administer iron to reduce red blood cell utilisation
or morbidity and mortality in critical care patients, except in combination with 
erythropoiesis-stimulating agents. (GRADE 2−), STRONG AGREEMENT

Ann. Intensive Care (2020) 10:97



EPO et ICU : Quand administrer chez le Patient « Inflammatoire »?

N Engl J Med 2005;352:1011-23.
Inflammation et Inhibition EPO/Erythropoièse



Erythropoietin-receptor agonists in critically ill patients: a 

meta-analysis of randomized controlled trials

CMAJ 2007;177(7):725-34

Économie de transfusion < 0.5 unité:patient



Safety and efficacy of iron therapy on reducing red blood cell transfusion requirements and 
treating anaemia in critically ill adults: A systematic review with meta-analysis and trial 
sequential analysis Journal of Critical Care 49 (2019) 162–171

• Iron therapy did not decrease 

• the risk of requirement for a 
red blood cell (RBC) 
transfusion (Risk ratio (RR) 
0.91, 95% CI 0.80 to 1.04, p = 
0.15)

• the mean number of RBCs 
transfused per participant 
(mean difference (MD) -0.30, 
95% CI -0.68 to 0.07, p = 
0.15).



Safety and efficacy of iron therapy on reducing red blood cell transfusion requirements and 
treating anaemia in critically ill adults: A systematic review with meta-analysis and trial 
sequential analysis Journal of Critical Care 49 (2019) 162–171

• Iron therapy increase mean Hb concentration 
(MD 0.31 g/dL, 95% CI 0.04 to 0.59, p=0.03).



Réhabilitation Cardio-Musculaire et Respiratoire Précoces



Réhabilitation Cardio-Musculaire et Respiratoire Précoces

PHASE DE CONVALESCENCE ACTIVE

▪ Poursuite de la kinésithérapie respiratoire

▪ Débuter précocement (2 semaines postOP)

▪ SSR spécialisée en CV: 
• Ambulatoire ou Hospitalisation

• Programme adapté à la symptomatologie et aux risques CV : Cardiopathie non 

corrigée
• Epreuve d’effort à l’admission

• Entrainement en endurance (exercice avec intervalles à haute intensité)

• Entrainement en résistance

• Marche+++

• Epreuve d’effort à la fin du programme:

• Directives de poursuite de réentrainement (prescription Activité Physique Adaptée)

• Informations et recommandations sur les activités sportives



HAS 2022  Gestion du capital sanguin en pré, per et 

postopératoire et en obstétrique 

• 3.1. Surveillance du saignement et diagnostic de l’anémie postopératoire 

• 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 sanguines 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) . 



Inflammation et Métabolisme du Fer

Anesthesiology, V 114 • No 3 688 March 2011

iron deficit = body weight (kg)× (target hb - actual hb) × 2.4.

fractionated injections : avoid exceeding the iron-binding
capacity of transferrin and  limit induction of hepcidin
synthesis. 

ICU and Post-ICU : Quelle 

dose de Fer ?



Management and prevention of anemia (acute bleeding excluded) in adult 
critical care patients (SFAR – SRLF)

• Should vitamin B12 or folic acid be administered to critical care patients 
to decrease red blood cell utilisation, morbidity and mortality?

• R3.4—No recommendation could be formulated concerning 
administration of vitamins to critical care patients in order to reduce red 
blood cell transfusion and/or morbidity and mortality related to anemia 
or transfusion. NO RECOMMENDATION

Ann. Intensive Care (2020) 10:97



HAS 2022  Gestion du capital sanguin en pré, per et 

postopératoire et en obstétrique 

1.2.3. Traitements vitaminiques 

• Les traitements vitaminiques (vitamine B9, vitamine B12) peuvent 

s’envisager en cas de déficit biologique, c’est-à-dire acide folique 

plasmatique < 3 ng/mL et/ou cobalamine plasmatique < 200 pg/mL

(Grade C)

• Quel Cout ? B12 30 à 40 Euros

• B9 et B12 : B245 



Conclusion

Trois Objectifs Majeurs

• Réduire les pertes sanguines

• Adapter la Politique Transfusionnelle au Patient

• Favoriser la Correction de l’Anémie et de la Carence Martiale



Merci pour votre attention




