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PATIENT BLOOD MANAGEMENT

• PBM identify patients at risk of
transfusion and provide a
managed plan aimed at reducing
or eliminating the need for
allogeneic transfusion with an
acceptable risk of anemia.

• MULTIMODAL and MULTIDISCIPLINAR

• AIM: to Improve patients outcome



97.4% of transfusions could be predicted by:

1. Level of anaemia/Hb prior to surgery
2. Volume of perioperative blood loss
3. Transfusion trigger

EU PBM 04‐2014 GoHoZaAIT
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RATIONALE

Preoperative anemia is one of the main risk
factors for transfusion in major surgical
procedures and one of the few, we can modify



Preoperative anaemia and RBC transfusion: 
NATA benchmark study

Van der Linden P and col.
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Observational study of transfusion practices 

in cardiac and orthopaedic surgery in 11 centres (2431 patients)  

CABG, coronary artery bypass graft surgery
THR, total hip replacement
TKR, total knee replacement

P<0.0001

P<0.0001

P<0.0001



Baseline haemoglobin and risk of transfusion 
in hip and knee arthroplasty: OSTHEO study

Rosencher N et al. Transfusion 2003;43:459-69
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RATIONALE

Preoperative anemia is one of the main risk
factors of transfusion in major surgical
procedures and one of the few we can modify

Preoperative anemia, even mild degree, is an 
independent risk factor of morbi‐mortality 



Preoperative anaemia and postoperative mortality
after non‐cardiac surgery

Beattie WS et al. Anesthesiology 2009;110:574-81
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In a propensity-matched cohort, anaemia increased mortality (OR, 2.29; 95% CI, 1.45–3.63)





Prevalence of preoperative anaemia
in large observational studies

1. Wu WC et al. JAMA 2007;297:2481-8; 2. Beattie WS et al. Anesthesiology 2009;110:574-81; 3. Musallam KM et al. Lancet
2011;378:1396-407; 4. Saleh E et al. Br J Anaesth 2007;99:801-8; 5. Bisbe E et al. Transfus Alternat Transfus Med 2008;10:166-
73; 6. Jans Ø et al. Transfusion 2014;54:717-26; 7. Leichtle SW et al. J Am Coll Surg 2011;212:187-94; 8. Gupta PK et al. Ann
Surg 2013;258:1096-102; 9. Kulier A et al. Circulation 2007;116:471-9; 10. Karkouti K et al. Circulation 2008;117:478-84; 11. De
Santo L et al. J Thorac Cardiovasc Surg 2009;138:965-70; 12. David O et al. Anaesth Intensive Care 2013;41:316-21; 13.
Elmistekawy E et al. Eur J Cardiothorac Surg 2013;44:1051-5

Type of surgery Anaemia 
prevalence (%)

Non-cardiac surgery (mixed)1-3 30‒42
Orthopaedic surgery4-6 10‒19
Colorectal surgery7 47.4
Vascular surgery8 47.9
Cardiac surgery9-13 25‒32





Types of anaemia in patients scheduled
for elective major orthopaedic surgery

Bisbe E et al. Transfus Alternat Transfus Med 2008;10:166-73

Type of anaemia Proportion (%)

Haematinic deficiencies 30.7
Iron deficiency only
Folate deficiency only
Vitamin B12 deficiency only
Iron plus folate and/or B12 deficiency

16.9
1.5
6.1
4.6

ACD without haematinic deficiency 30.7
Renal failure only
ACD only
ACD and renal failure 

3.1
18.4
9.3

ACD with haematinic deficiency 13.8
ACD plus folate and/or B12 deficiency
Renal failure plus folate and/or B12 deficiency

10.7
3.1

Unexplained anaemia 24.6

ACD, anaemia of chronic disease





Causes of postoperative anaemia
in major surgery

Bisbe E et al. Transfus Alternat Transfus Med 2005,7 :73

• Perioperative blood loss 
• Blunted post‐operative erythropoiesis (surgery 
induced inflammation)

• Preoperative anemia
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POSTOPERATIVE IRON METABOLISM  
ORTHOPEDIC MAJOR SURGERY (n=83)

Seric Iron (mg/dL) 74 51 32 15 39 12 61 16

Transferrin (mg/ dL) 255 33 194 50 181 40 214 48

Transferrin saturation 21 16 12 2 15 5 21 8

Ferritin ( ng/mL) 95 72 181 154 210 164 300 196

Transf.  receptor (mg/dl) 1.99 0.87 1.70 1.2 1.76 1.18 1.47 0.82

Reticulocits (%) 1.85 1.11 1.68 1.0 1.85 0.76 3.16 1.34

day -1            day +1        day +4       day +8

TATM 2005, 7(1  suppl):73 



INFLAMMATION

INFLAMMATORY ANEMIA. Pathophysiology

Inhibition
erythroid progenitors

Inhibition
Epo production

Inhibition 
iron recirculation

Inhibition         
iron absortion
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Cytokines

TNF, IL-1, IFN-gamma

Acute phase reactants

Hepcidin



RECOMENDATIONS
Preoperative anaemia detection

Recommendation 1: 

We recommend that elective surgical patients have an 
Hb level determination as close to 28 days before the 
scheduled surgical procedure as possible (Grade 1C).

Recommendation 2:

We suggest that the patient’s target Hb before elective
surgery be within the normal range (female > 12 g/dL,
male>13 g/dL), according to WHO criteria (Grade 2C).



*Bisbe E, Basora M. 



We treat anaemia for reducing the transfusion rate 
and to improve outcomes



The preoperative hematinic deficiency has 
to be treat even if patient is not anemic

• Almost 90% develop postoperative anemia

• Every gram of Hb lost by bleeding requires 150 mg iron

• The surgical inflammation compromises anemia recovery 

and block intestinal iron absorption
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Evidence in perioperative 
anaemia treatment



Spanish Consensus Statement on
Alternatives to Allogeneic Blood Transfusions
“An update of Seville’s Document”

11th Annual Symposium
Barcelone, Spain. April 8 - 9 , 2010



Seville’s document update

Estimulation of erythropoiesis

Iron therapy

For anemic patients with absolute or functional iron
deficiency awaiting for major elective surgery, we suggest
the administration of IV iron to improve Hb levels and/or
decrease ABT rate.

Preoperative IV iron

2A

• In 2 RCTs and 1 Obs study of women with anemia due to gynecological 
bleeding, preoperative IV iron administration (600 mg to TID) improved 
Hb levels and/or reduced ABT rate (1B).

• In 1 RCTs in colorectal cancer, IV did not increase Hb levels, but resulted 
in a trend to lower ABT rate in anemic patients (22% vs. 55%)

• In 2 series of patients undergoing elective orthopedic surgery, 
preoperative IV iron (900-1000 mg over 3-4 weeks) improved Hb levels.

• No clinically relevant side effect of IV iron was observed.



Br J Anesth 2011; sep 107 (3)

E. Bisbe, JA García‐ Erce, A. Díez‐Lobo, M Muñoz  (www.awge.org)

Prospective, observational and multicentre study
100 patients with Preoperative ID anaemia
Scheduled for:

COT, Gynaecological or Colon cancer surgery



RESULTS
PATIENTS CHARACTERISTICS

FE SACAROSA FE CARBOXIMALTOSA

Patients (n)

Gender (F/M)

Age (years)

Weight (Kg)

Ferritin (ng/ml)

CRP (mg/dl)

TID (mg)

84                              76

59/25                        66/10

60±14                       62 ±14 

72±12                        71±14 

18±20                        21±21

1.0 ±1.3                      0.8 ±1.4

1000 ±220                    950 ±310



RESULTS
RESPONSE TO PREOPERATIVE IV IRON

FE SUCROSE FE CARBOXIMALTOSE

Doses IVI (mg)
Adherence Ttm (%)

Sessions (n)
basal Hb (g/dl)
final Hb (g/dl)
 Hb (g/dl)
Response rate n(%)
Anemia correction
Transfusion, n(%)

1010 ± 440                  1120 ± 530

52 (62)                        62 (82)*

5±2 2 ±1**

10,1±1,3                       10,4±1,6 

12,1±1,4                       12,5±1,0*

2,0 ±1,6                        2,1 ±1,4

56 (67)                          53 (70)

50 (59)                          55 (72)

20 (24)                           7 (9) *



Bisbe E, et al. Br J Anesth 2011; sep 107 (3)



• FCM was effective for correcting iron deficiency anemia

• The average increase of Hb was 2 p in 21-30 days

• The response to treatment was similar to IS, except in cancer

• FCM treatment was more comfortable for the patients 
because fewer sessions were required

• FCM seems to be as safe as iron sucrose

• Despite the cost of iron is higher, appears that FCM may 
offers a significant cost savings and time benefits

CONCLUSIONS OF THE STUDY



AABT

Seville’s document update

Estimulation of erythropoiesis

Iron therapy

For major surgical patients at risk of developing
severe postoperative anemia, we suggest IV iron
administration during the perioperative period.

Perioperative IV iron
2B



Type: Retrospective observational study of pooled 
clinical and analyses data (2002‐2011)
Population: THR and TKR (N=2547). 
Comparing: Intravenous Iron ± EPO vs control
(historical group without iron)
Exclusion criteria: preoperative Hb< 10g/dl
Iron Doses : 100‐200 IS POD  preop doses, +1,+2+3

FCM 600 mg POD 1





METHODS
Prospective, single-blinded, randomised controlled trial 

N= 120 TKA patients
Randomized in 2 groups (Hb<12 g/dl):

- group FCM (IV dose the day after surgery)

- group FS (oral iron sulphate at discharge)

PBM program

Follow up: until 30 days postop

Br J Anaesth. 2014; 113: 402-9. 

Nº Eudra:2010-023038-22



PRIMARY ENDPOINTS
ΔHb level from postoperative day 4 to day 30 
% patients without anaemia (Hb >12 g/dL) at day 30

SECONDARY ENDPOINTS
Changes in quality of life (EQ-5D and Barthel questionnaires) 
from before surgery to the end of the study period (Day 30),
Distance in the 6 minute walking test (6MWT), 
Percentage of transfused patients 
Adverse events (AEs).

Br J Anaesth. 2014; 113: 402-9. 

Nº Eudra:2010-023038-22



FEV‐POST. RESULTS

FCM (n= 60) FE ORAL (n=62)

Hb 24h (g/dl)
Hb 4 d (g/dl)
Hb 30d (g/dl)
Increase Hb
Responders n(%)
Anemia corrected
TSAT >20 n (%)
Platelets
Length stay (d)
Transfusion n(%)

10.5 ±1.0                 10.5 ±1.0
9.7±1.3                    9.7 ±1.0

11.5±1.2                  11.0 ±1.1 
1.7 ±1.2                    1.3 ±1.0 
20 (40)                     13 (27.7)
22 (42.3)                  12 (23.5)*
28 (87.5)                  13 (35.1)**
321 ±100                 384±189 **
7.9 ±1.7                  7.6 ±0.9
3 (5)                       4 (6.4)

*p<0.05 ** p<0.001



FEV‐POST. RESULTS

Population                 FCM               OI           P

Hb <10 g/dl 2.4±0.3           1.1±0.4          0.018

Ferritin< 100ng/dl 1.9±0.3            1.2±0.2          0.03

Hb<10+ ferritin<100 2.7±1 1.2 ±1.2          0.005

Δ Hb (g/dl)= Hb+ 4d - Hb +30d

Bisbe et al. Br J Anaesth. 2014; 113: 402-9. 



FEV‐POST. EuroQol EQ‐5D

*

*

Bisbe et al. Br J Anaesth. 2014; 113: 402-9

p=0.026

p= 0.074



N=60 CABG 



The safety of intravenous iron preparations: 
systematic review and meta‐analysis.

Avni T and col. Mayo Clin Proc 2015;90(1):12‐23. 

103 randomized clinical trial between 1965‐2013 

10.390 IVI vs 4044 OI,1329 no iron, 3335 placebo,155 IMI

RESULTS

• No increased risk of SAEs with IV iron(RR:1.04; 95%CI,0.93‐1.17) 

• Subgroup analysis revealed a decreased rate of SAEs when 

IV iron was used to treat heart failure (RR:0.45; 95% CI,0.29‐0.70)

• Severe infusion reactions were more common with IV iron

• There was no increased risk of infections with IV iron.

• Gastrointestinal AEs were reduced with IV iron.



Conclusions
• Prevalence of pre and postoperative anaemia is high

• Treatment of preoperative anemia decreases the need for
transfusion and may improve outcomes
• The iron formulations allowing for the administration of large
dose in a single session, are more comfortable and cost‐
effective.
• Patients undergoing major elective surgery at risk of receiving
ABT should have an Hb level and Iron status 30 days before
surgery and should arrive at the surgery without anemia .

• Well‐designed RCTs enrolling patients with perioperative
anemia focusing on the need of RBCT and outcomes, are
warranted.



TRIPLE 
AIM

“Patient Blood management” paradigm 

CARE

HEALTH COST

SOCIAL BENEFIT 
Preserves blood for those patients who we can’t avoid ABT




