Cemizaines) o 3
ZAGREB sty & Is
R e 7/ I

Prim. Tina Tomi¢ Maheci¢ MD, PhD
UHC Zagreb

Croatia

IMPLEMENTATION OF
PATIENT BLOOD
MANAGEMENT

IN CLINICAL
PRACTICE




I . Network for the Advancement
C D of Patient Blood Management,

r Haemostasis and Thrombosis
. PBM

E @ European Society of
Anaesthesiology and
‘ ( : )| 1C

Intensive Care

YOUR International Society on
T e o e O Thrombosis and Haemostasis
sl;;lle]) enought
TO GIVE IT BACK

Croatian Association for the Education and Promotion of Management for Perioperative
Bleeding and Coagulation Disorders

Member of the Board of Directors of NATA (the Network for the Advancement of Patient
Blood Management, Haemostasis and Thrombosis)

» (Co-chair of the ISTH Subcommittee on Perioperative and Critical Care Thrombosis and
Hemostasis.

» From 1.1.2026. | am appointed as Chair for Intensive Care within Scientific Forum 4 of ESAIC
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PBM - INITIAL PLAN “OPTIMAL BLOOD USE

Volume 2 December 2005
ISSN 1448-482X

VLU Blood Conservation
and Transfusion »

Alternatives

JOURNAL OF THE AUSTRALASIAK ASSOCIATION FOR BLOOD CONSERVATION
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) WHY SHOULD HEALTH PROFESSIONALS BE CONCERNED
ABOUT BLOOD MANAGEMENT AND BLOOD
CONSERVATION?

James Isbister
Royal North Shore Hospital of Sydney
Clinical Professor of Medicine, University of Sydney, NSW, Australia

THE USE OF AUTOLOGOUS BLOOD IN THE SURGICAL
SETTING: INTRAOPERATIVE BLOOD SALVAGE SHOULD
BE USED WHERE POSSIBLE.

James B Michael MD L B

Centre for Health Services Research, School of Population Health, The
University of Western Australia, Nedlands, Western Australia.

OPTIMISATION OF PERIOPERATIVE AUTOTRANSFUSION

Jonathan H. Waters®, Paul S. Potter

‘Director, Autotransfusion Services, Department of General
Anesthesiology and Clinical Pathology, Cleveland Clinic Foundation,
Cleveland, Ohio, USA

Expecting clinicians to be gatekeepers of the blood supply is wrong.
We need better patient blood management based on a solid understanding of
pathophysiology and better evidence for transfusion efficacy.
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Table 2. Current Definitions of Patient Blood Management24926-103

Date first
Organization Definition published
SABM (early)®® “Appropriate provision and use of blood, its components and derivatives, and strategies 2007

to reduce or avoid the need for a blood transfusion, with the ultimate goal of improved
patient outcome”
SABM (current)?® “The timely application of evidence-based medical and surgical concepts designed to 2012
maintain Hb concentration, optimize hemostasis, and minimize blood loss in an effort to
improve patient outcome”

Western Australia PBM “An evidence-based bundle of care that optimizes medical and surgical patient outcomes by 2016
Group?* clinically managing and preserving a patient’s own blood”
IFPBM®7 “An evidence-based bundle of care that optimizes medical and surgical patient outcomes by 2016
clinically managing and preserving a patient’s own blood”
WHQ?®8 “A set of evidence-based practices to optimize medical and surgical patient outcomes 2020
through preservation of the patient’s own blood
AABB®° “An evidence-based, multidisciplinary approach to optimizing the care of patients who 2021

might need transfusion. PBM encompasses all aspects of patient evaluation and
clinical management surrounding the transfusion decision-making process, including
the application of appropriate indications, as well as minimization of blood loss and
optimization of patient red cell mass. PBM can reduce the need for allogeneic blood
transfusions and reduce health care costs, while ensuring that blood components are
available for the patients who need them”

Joint UK Blood Transfusion “A multidisciplinary, evidence-based approach to optimising the care of patients who might 2021
and Tissue Transplantation need a blood transfusion. PBM puts the patient at the heart of decisions made about
Services Professional blood transfusion to ensure they receive the best treatment and avoidable, inappropriate
Advisory Committeel® use of blood and blood components is reduced”
National Blood Authority “PBM aims to improve clinical outcomes by avoiding unnecessary exposure to blood 2021
(Australia)to1-102 components. It includes the three pillars: optimisation of blood volume and red cell mass;
minimisation of blood loss; and optimisation of the patient’s tolerance of anaemia”
Australia Commission on “PBM takes an individualised, multidisciplinary approach to the management of a patient’s 2021
Safety and Quality in Health blood, through assessment and the development of a management plan to: Optimise a
Carel®® patient’s own blood (identify and address the health conditions that might lead to a blood ShanderA’ Hardy JF’ Ozawa S’ etal.
transfusion such as anaemia or iron deficiency); minimise blood loss (such as surgical A Global Definition of Patient Blood
techniques that reduce blood loss); and optimise tolerance of anaemia (with appropriate Management_ Anesth Ana/g_
management, the body may tolerate anaemia without resorting to blood transfusion” 2022:1 35(3)2476-488.
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Global Definition:

For Providers: “Patient Blood

Management (PBM) is a patient-

centered, systematic, evidence-based
approach to improve patient
outcomes by managing and
preserving thegpatient’s own blood,
while promoting patiehtsafety and
empowerment.”

Up to now:
Product-centred approach

Shander A, Hardy JF, Ozawa S, et al. A Global Definition of Patient Blood
Management. Anesth Analg. 2022;135(3):476-488.
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Global Definition:

For Providers: “Patient Blood

Management (PBM) is a patient-

centered, systematic, evidence-based
approach to improve patient
outcomes by managing and
preserving thegpatient’s own blood,
while promoting patiehtsafety and
empowerment.”

Latest strategy:
Patient-centred approach

Shander A, Hardy JF, Ozawa S, et al. A Global Definition of Patient Blood
Management. Anesth Analg. 2022;135(3):476-488.
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Global Definition:

For Providers: “Patient Blood

Management (PBM) is a patient-

centered, systematic, evidence-based
approach to improve patient
outcomes by managing and
preserving thegpatient’s own blood,
while promoting patientsafety and

empowerment.”

Shander A, Hardy JF, Ozawa S, et al. A Global Definition of Patient Blood
Management. Anesth Analg. 2022;135(3):476-488.
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Pillar One
1. Iron, EPQ, Iron and EPO
How, when, why?
2. Diagnosis of reasons for anaemia?
3. Alternatives for anaemia treatment?
Pillar Two
4. POC coaqulation monitoring?
b. Adequate coagulation therapy?
6. Cell salvage?
7. Antifibrinolytics?
Pillar Three
8. How to measure anaemia tolerance?
9. Optimal transfusion triggers?

1st Pillar f\ 3rd Pillar
zivad

logical

Y )
>
!
serve o
anaemia
A‘ \) - ' |

2nd Pillar |

~ Minimise
blood loss | TRl
& bleeding | SR <"

Shander A, Hardy JF, Ozawa S, et al. A Global Definition of Patient Blood
Management. Anesth Analg. 2022;135(3):476-488.
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PBM Implementation and Education
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PBM Implementation and Education

 personal experience

* professional judgement

e convention
* habit

 personal insight and deduction
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PBM Implementation and

Why facts don’t change our minds?

- ducation

Confirmation Bias

Facts & Our
Evidence Beliefs

EVIDENCE EVIDENCE
WE IGNORE  WE BELIEVE

Kolbert, The New Yorker, 2017
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-AMWORK AND LEADERSHIP - PRECONDITIONS
FOR SUCCESS

) )

{ ]
J

Hospital director

IT .
- ,F*
l e
Nurses, Houseistais Surgery, Medicine, Anesthesiology, BIoad barik
ICU, Hem/Onc

'

D

Finance Pharmacy, Laboratory
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PBM Implementation and Education
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PEM IMPLEMENTATION

motivate
strateqy

organize

: A\ Y
Ifnprove *\r

“In God we trust.

All others must bring data.” ‘L Jj team WO rk

‘ ‘ - Or. W. Edwards Deming
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IMPLEMENTATION

6,4%
others | — - .
n=78
poct coagutation | T+~
" : 29,5%
333%
2%
Cell Salvage —
PAD s »-x
Erythropoietin ‘2'5:6 Frietsch T, Wittenberg G, Horn A, Steinbicker

AU. Implementation of a "Patient Blood
L 21,8% Management" program in medium sized
N L o hospitals: Results of a survey among German
hemotherapists. Health Sci Rep. 2022 Nov
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 18;5(6):€924.
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2nd Pillar

SHORT - TERM WINS

INEXPENSIVE
EASY TO UNDERSTAND o dl
VISIBLE pERIprRAC_TJ'SkOG

KRVARENJA I

7 KOAGULOPATIJE

Improved communications

* Implementing restrictive transfusion criteria PLASMINOGEN
\i\ Tranexamic
. . acid
« Massive transfusion protocol AN

l

FIBRIN 2< FIBRIN DEGRADATION
PRODUCTS

Reducing Tl using a single unit strateqgy

1g TRANEXAMIC ACID on induction
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2nd Pillar

(MSBOS)

RBC transfusions can be predicted in 94% of elective surgical interventions
 Hgblevel
 Possible blood loss
* Transfusion trigger

Gombotz H (2011) Patient blood management is key
before elective surgery. Lancet 378(9800):1362—-1363
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2nd Pillar

Tranexamic acid - TXA -reducing transfusion rate?

Author year Surgery Agent Characteristic Subgroup RCTs Patients 95% CIl Estimate
Zhao et al. (2019 08 10-20 mg/kg IV 10 mg/kg 3 290 OR 0.22 [0.04,1.32]
Yao et al. (2019) PAO and HTO Inconsistent [V/topical — 6 665 RR 0.26 [0.09,0.75]
Chen et al. (2014) TKA 053¢ topical Any dosage 6 647 RR 0.28 [0.19,0.42]
Zhang et al. (20193 CABG 10-20 mg/kg IV Off-pump 3 206 RR 0.32 [0.19,0.54]
Zhao et al. (2019) 0Ss 10-20 mg/kg 1% Any dosage 7 463 OR 0.33 [0.13, 0.83]
Zhao et al. (2019) 0s 10-20 mg/kg \Y 20 mg/kg 3 133 OR 0.41 [0.13,1.30)
Huang et al. (2015) THA Inconsistent |V/topical - 14 816 RR 0.42 [0.26,0.66]
Du and Feng. (2018) Spinal fusion 10-30 mg/kg |V/topical - 3 231 T S RR 0.44 [0.16,1.19]
Zhou et al. (2019) IFS 10-15 mg/kg IV — 8 836 OR 0.50 [0.36,0.69]
Guo et al. (2019) Cardiac surgery Inconsistent |V/topical Low dosage 7 265 P RR 0.50 [0.38,0.67]
Huang et al. (2014) MOS Inconsistent [V/topical/oral — 42 2,649 ey RR 0.51 [0.46,0.56)
Guo et al. (2019) Cardiac surgery Inconsistent [V/topical Off-pump 7 660 = RR 0.60 [0.44,0.83]
Longo et al. (2018) Prostate surgery 10-15 mg/kg |V/oral/local spray Any dosage 7 718 —— RR 0.61 [0.47,0.80]
Guo et al. (2019) Cardiac surgery Inconsistent IV — 28 8,053 — RR 0.70 [0.66,0.74]
Guo et al. (2019) Cardiac surgery Inconsistent total — 31 8,925 == RR 0.71 [0.65,0.78]

Guo et al. (2019) Cardiac surgery Inconsistent [V/topical High dosage 12 2043 —— RR 0.71 [0.65,0.77)

OS, orthognathic surgery; PAQO, periacetabular osteotomy; HTO, high tibial osteotomy; CABG, coronary artery bypass grafting; MOS, major orthopedic surgery (TKA, THA, and spine surgery); IFS, intertrochanteric fracture surgery.

Hong P, Liu R, Rai S, Liu J, Ding Y, Li J. Does Tranexamic Acid Reduce the Blood Loss in Various Surgeries? An Umbrella Review of State-of-the-
Art Meta-Analysis. Front Pharmacol. 2022 May 19;13:887386.
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2nd Pillar

Routine use of POC coaqgulation devices will reduce icccing
transfusion rate

B Red blood cell transfusion

Experimental Control Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight M-H, random, 95% CI M-H, random, 95% ClI
AK 2009 52 114 60 110 9.3% 0.84 [0.64, 1.09]
Avidan 2004 34 51 35 51 9.0% 0.97 [0.74,1.27] -
Cui 2010 3 17 5 14 0.6% 0.49[0.14,1.71] <
Girdauskas 2010 24 27 27 29 14.8% 0.95[0.81,1.13] =
Karkouti 2016 58 127 52 118 8.7% 1.04 [0.78, 1.37] =
Kultufan Turan 2006 7 20 12 20 2.0% 0.58[0.29, 1.17] <=
Nakayama 2014 42 50 45 50 15.8% 0.93[0.80, 1.09] =
Paniagua 2011 23 26 16 18 11.7% 1.00 [0.80, 1.23]
Shore—-Lesserson 1999 22 53 31 52 5.3% 0.70[0.47,1.03] <« =
Weber 2012 42 50 49 50 17.7% 0.86 [0.75, 0.97] —a—
Westbrook 2009 14 32 33 37 4.9% 0.49[0.33,0.74] «——
Total (95% ClI) 567 549 100.0% 0.88[0.79, 0.97] -
Total events 321 365

Heterogeneity: Tau®=0.01; Chi®=17.65, df=10 (P=0.06); 1°=43%

Test for overall effect: Z=2.54 (P=0.01) 0.7 085 1 12 1.5

Favours [experimental] Favours [control]

Serraino GF, Murphy GJ. Routine use of viscoelastic blood tests for diagnosis and treatment of coagulopathic bleeding in cardiac surgery: updated
systematic review and meta-analysis. Br J Anaesth. 2017 Jun 1;118(6):823-833.
Heubner L, et al. Point of care coagulation management in anesthesiology and critical care. Minerva Anestesiol. 2022 Jul-Aug;88(7-8):615-628.
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2nd Pillar

Intraoperative blood salvage (10S)

[0S, also known as cell salvage, is a major form of
autologous blood transfusion.

* [tinvolvesrecovering blood lost during surgery and
re-infusing it into the patient.

TAAA Crawford |

Loss of 17,5 L of blood

Cell saver 12,5 | (autologous blood 6282 ml)
ALL together: 26 RBC, 7FFP, 16 Platelets,

19 g Fibrinogen, 4000 ij. PCC, FXIIl 3000 ij.
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2nd Pillar

Anesthesia:Estimated Blood Loss?
3urgenn letscall |t 5ﬂccs
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2nd Pillar

Intraoperative blood salvage (I0S)

8.
7- n n
6- i " mm "
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100 2000 3000 4000 5000 6000
-1 Blood loss (mL)

—=— (S (n=338)
—— Control (n = 366)

Neef V, et al The association between intraoperative cell salvage and red blood cell transfusion in cardiac surgery - an observational
study in a patient blood management centre. Anaesthesiol Intensive Ther. 2021;53(1):1-9.
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2nd Pillar

Anemiais presentin up to 90% of patients in the immediate postoperative
period after major surgery.
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« PREVENTING UNNECESSARY BLOOD DRAWINGS
 REDUCING THE VOLUME OF BLOOD COLLECTION TUBES
« ADJUST FREQUENCY OF DRAWINGS

 REDUCE THE ,BDISCARD" VOLUME
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2nd Pillar

Which blood sample volume is needed?

)

Avoidable Blood Loss in Critical Care and Patient Blood
Management: Scoping Review of Diagnostic Blood Loss Philipp
Helmer, J. Clin. Med. 2022, 11, 320
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2nd Pillar

Small-volume tubes Standard-volume tubes

Favors : Favors

Small-Volume Blood Collection

Mean RBC units per Mean RBC units per small- | standard-
No. of patient per median No. of patient per median volume : volume T b R d T f o
ICU tubes ICU stay (95% Cl) tubes ICU stay (95% ClI) RR (95% CI)? tubes : tubes
1 640 0.62(0.47-0.82) 79 0.44 (0.19-0.98) 1.42 (0.60-3.32) —_—y u es to e uce rans USIons
2 1278 0.55(0.47-0.64) 119 0.72 (0.43-1.21) 0.75 (0.44-1.29) e H H .
3. 826 0.53(0.43-0.65) 149 0.53 (0.33-0.85) 0.99 (0.59-1.65) | In IntenSIve Care °
4, 748 0.31(0.24-0.39) 145 0.26 (0.15-0.43) 1.19 (0.67-2.09) . H
5. 448 0.11(0.08-0.16) 161 0.22 (0.12-0.41) 0.50 (0.25-1.04) . i The STRATUS Randomlzed
6. 443 0.30(0.22-0.41) 144 0.28 (0.16-0.50) 1.06 (0.56-2.02) — H™Y H
7 554 0.35(0.27-0.46) 300 0.34 (0.23-0.50) 1.03 (0.64-1.64) e CIInIcaI Trlal
8. 1011 0.89 (0.80-0.99) 561 0.80 (0.69-0.92) 1.12(0.93-1.34) -
9. 696 2.43(2.13-2.78) 487 3.21(2.74-3.75) 0.76 (0.62-0.93) fw
10. 329 1.18(0.97-1.43) 177 1.66 (1.28-2.16) 0.71(0.51-0.98) ===t H .
11. 599 0.83(0.71-0.98) 541 0.85 (0.72-1.02) 0.98 (0.77-1.24) I—-—! CO“CIUS'O“S and relevance °
12 313 1.46(1.23-1.73) 300 1.76 (1.48-2.10) 0.83 (0.65-1.04) . _
13. 385 0.41(0.33-0.51) 552 0.43(0.36-0.52) 0.94 (0.71-1.25) —-— U S e Of S m a l | VO | U m e b I O O d
14. 198 0.77 (0.57-1.04) 206 0.46 (0.34-0.62) 1.67 (1.09-2.56) H  — 1 1
15. 78 0.06 (0.02-0.16) 151 0.45 (0.26-0.78) 0.14(0.05-0.41) F——— C O | I e Ct I O n t U b e S I n t h e | C U m ay
16. 524 1.36(1.14-1.62) 950 1.54 (1.35-1.76) 0.88 (0.71-1.10) e H
17. 150 1.04(0.76-1.41) 393 1.13(0.93-1.37) 0.92 (0.64-1.32) e d e C re a S e R B C t ra n Sf U S I O n S
18. 105 0.40 (0.24-0.68) 494 0.52 (0.41-0.66) 0.78 (0.44-1.38) —— H H
Transition delay due to COVID-19 pandemic (March 2, 2020-August 17, 2020) i W l t h O u t a ff e Ct I n g | a b O ra t O ry
19. 302 0.53(0.40-0.71) 978 0.67 (0.57-0.78) 0.80 (0.58-1.10) = H
20. 222 0.28(0.18-0.43) 603 0.25(0.19-0.32) 1.13(0.68-1.87) L a n a |yS I S *
21. 157 0.43(0.30-0.63) 785 0.36 (0.30-0.43) 1.19(0.79-1.80) =
22! 106 0.14(0.08-0.26) 931 0.37 (0.31-0.45) 0.38 (0.20-0.72) ——
23. 36 0.39(0.16-0.98) 326 0.41 (0.29-0.57) 0.96 (0.37-2.49) r—~%
i‘; j;‘ gz; (g;ig? iiz (‘)Z (;2:(1];) g;: ﬁj‘;‘;jé’ == Siegal DM, et al. Small-Volume Blood Collection Tubes to
= 08034130 7200809 0'9120'79:1‘05; & Reduce Transfusions in Intensive Care: The STRATUS

Heterogeneity P for interaction: .002; P=.19

Randomized Clinical Trial. JAMA. 2023 Nov
21;330(19):1872-1881. doi: 10.1001/jama.2023.20820.
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SPECTRUM OF PBM ACTIVITIE

Difficulty of implementation;

_ R . High
Low intensity of organizational resources/collaboration g
Education Use IT to
shout enforce Physician Pre-operative
transfusion algorithm  report cards anemia
risk & management
uidelines
S:a r'u:l.ilv n:l!ze::l i Analyze
| mffh”; ?:I:hne R Decrease blood retrospective
gorl 41U wastage in clinical  transfusion data
an ; care units and set metrics
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1st Pillar

1st Pillar
Optimize

Anaemia and Surgery

L
>
g J. N. LUNN* M, £FA. RCS. ; P. C. ELWOOD,} Mm.D.
g
a British Medical Jurnal, 1970, 3, 7173
4 ummary: In 1,584 patients who had received an anaes- the associations, and is consistent with further analyses of
5 thetic the association was examined between circu- the data, is that the preoperative haemoglobin level
2 lating haemoglobin level and the postoperative course reflects the severity of the underlying condition which
=] (length of hospital stay, the occurrence of a complication, has necessitated surgery, A randomized clinical trial
= and death). In men a significant association (P<0-05) would test the alternative hypothesis that anaemia consti-
- was found for each index, but in women this was present tutes an additional risk in surgical procedures.

only for death, |
& It is suggested that the hypothesis which best explains
E ‘ Introduction
(4]
§_ e _ ' . . Traditionally, anaemia is believed to increase the risk of sur-
) Sen(l:o;rd]i..ftf:cturcr in Anaesthetics, Welsh National School of Medicine, gery, and it is common practice for non-urgent surgery to be
S + Member of M.R.C. Epidemiology Research Ui, Cardiff, postponed if a patient is anaemic. The level of circulating
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1st Pillar

EJ A Eur J Anaesthesiol 2023; 40:226-304 -

Management of severe peri-operative bleeding: Guidelines
from the European Society of Anaesthesiology and
Intensive Care

Second update 2022

«  Werecommend that patients at risk of bleeding are assessed for anaemia well before surgery in order to permit
time for anaemia correction if needed. 1B

* Innoncancer patients with pre-operative anaemia scheduled for elective major surgery, we recommend postponing
surgery until anaemia has been corrected. 1A

«  Werecommend defining an internal hospital algorithm for a comprehensive differential diagnosis of pre-operative
anaemia. 1C

«  Werecommend the use of intravenous iron in preference to oral iron. 1C

«  Werecommend against pre-operative RBC transfusion to mask pre-operative mild-to-moderate anaemia. 1C

 We suggest a time interval of 1to 2 weeks following parenteral stimulation of erythropoiesis and uncomplicated
cause of anaemia, whereas 3 to 8 weeks may be required for oral correction of IDA and complex cause of anaemia. 2C
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1st Pillar

PREOPERATIVE ANEMIA

7

rereeeeeer U8 &GP
L
LR UL R o i

|H| = no anasmia

Fowler Br J Surg. 2015; Mufioz Anaesthesia. 2017; Dunkelgrun Am J Cardiol.
2008; Karkouti Circulation. 2008; Richards PLoS One. 2015
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1st Pillar

ANEMIA IS DANGEROUS AND RISKY

Mortality (%)

Preoperative haematocrit (%)

Clevenger, B., Mallett, S. V., Klein, A. A., & Richards, T. (2015). Patient blood
management to reduce surgical risk. British Journal of Surgery, 102(11), 1325-1337.
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1st Pillar

TREATMENT OPTIONS

Hey Siri is it okay to do
nothing

Interesting
question, Debbie.
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1st Pillar

70
=60
S 50
5
40
=
_ § 30
Risks of Blood Transfusion 820
[
a 10
o —
0 1-9 10-19 20-29 30-39 40-49 50-75 >75
(n=233,460) (n=35,609) (n=2,418) (n=576) (n=207) (n=103) (n=128) (n=91)
\ ‘ Units of RBC Transfused
60
—|nfection
——Thrombotic
50

——Renal

—Respiratory

b
[«]

w—|schemic

= - 4

lood Transfusion may Blood Transfusion may Blood Transfusion may
seriously harm you seriously harm you seriously harm you

Percent Morbidity
w
(=}

N
(<]

10
o p——
Daniel J. Johnson, et al; Morbidity and Mortality after High-dose Transfusion. (0=233,460) (W=35.808) (B ALE)  (meS70) (e207)  (ne10®)  (meazey oD
Anesthesiology 2016; 124:387-395 Units of RBC Transfused
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| == Preop RBC non-transfusion

= Preop RBC Transfusion

Survival Probability
o
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Time to Event (months)

Seong H,et al.. Impact of preoperative red blood cell transfusion on long-term mortality of liver
transplantation: A retrospective cohort study. Medicine (Baltimore). 2023 Sep 15;102(37):e34914.
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RANSFUSION [SNOT A GOOD SOLUTION
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1st Pillar

RANSFUSION [SNOT A GOOD SOLUTION

184,444 patients underwent primary tumor
resection for esophageal, gastric, colorectal,
and pancreatic cancer, or primary or
metastatic resection of the liver

Qutcomes Measures

OR/IRR (95% Cl). p

Intra/postoperative transfusion 1.17 (1.02-1.34), 0.023 *

All-cause mortality ® 1.52 (1.10-2.06), 0.009 *
Overall morbidity 1.12 (0.96-1.29), 0.144
Known preoperative hematocrit and Surgical site infection 1.28 (1.00-1.63), 0.044 *
transfusion status Organ space infection 1.01 (0.74-1.35), 0.960
Wound dehiscence 1.38 (0.75-2.38), 0.271
A - Cerebrovascular attack ! 1.12 (0.50-2.38), 0.702
179,290 patients MI o cardiac arrest 1.23 (0.77-1.87), 0.365
Pneumonia or vent.
—— : *
dependence 1.32 (1.05-1.65), 0.017
Preoperative hematocrit between 21% and DVT or PE 1.31(0.92-1.83), 0.118
27% obtained within 30 days of surgery Exclud Renal failure 1.07 (0.67-1.66), 0.758
xclude: ) . .
Outpatient surgery (N=25) Urinary tract infection 0.90 (0.59-1.31), 0.589
A Emergent operation (N=668) Sepsis/septic shock —— 1.03 (0.80-1.31), 0.816
7,143 patients '—P History of congestive heart failure Reoperation . P , 0.95 (0.71-1.26), 0.742
(N=201) .
Unknown postoperative length of Unplanned readmission 1.13 (0.88-1.43), 0.342
4 stay (N=27) Postoperative length of stay 1.06 (1.04-1.08), <0.0001 *
Final study cohort: 6,222 patients , . . .
0.5 1.5 2 25

v

L 4

Preoperative
transfusion:
1,000 patients

No preoperative
transfusion:
5,222 patients

Shannon AB, Song Y, Davis Rivera LB, et al. Preoperative Transfusion for Anemia in Patients Undergoing
Abdominal Surgery for Malignancy. J Gastrointest Surg. 2021;25(6):1534-1544.
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1st Pillar

TREATMENT OPTIONS _

3-6 mg/kg
(elemental iron)
& 45-65 mg/day
- (elemental iron)

100-200 mg/every
other day

& // |

Forriein
. }

basolateral )

membrane ~ Ferogonin §
ephasn
(Osipan) oy 1% v

Me o | o plasma

W o o
Brush border '.
)- - membrane
Fers). M;Ouu
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1st Pillar

THE STANDARD ALGORITHM 30 %
— [DANE —— RN

—>

Anaesthetic assessment

— [[ACIFID | —8 |RON+EPO

(4—5 weeks prior surgery) —

Normocytic
Microcytic

— [ACI ] —— EPO

—
Low -

Renal insf.
i Hepatic insf.
Macrocytic Normal | epatc | S
Munoz M, Gomez-Ramirez S, Kozek-Langeneker S, et al. 'Fit to fly" Endocrine
overcoming barriers to preoperative haemoglobin optimization in Drugs

surgical patients. Br J Anaesth. 2015;115(1):15-24.
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[REATING ID ANEMIAWITH IV IRON INCREASES HD
.NOT ENOUGH? “

P

12

Preop IV IRON 1

10
4 to 21days before surgery
m Baseline
. PreOp
* Dosesranging from 900

mqg to 1,29
. Theusinger Anesthesiology 2007
. Keeler Colorectal Dis 2014
. Kim Acta Haematol 2009

1
2
3
4. Bisbe BJA 2011 . , . .
5.  Froessler Ann Surg 2016 Ortho (1) Visc(2) Gynéco (3) Mix (4) Visc (5) Abdo (6)
6

. Richards Lancet 2020

([
\©

Hb g/dL
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Do 10118801 5003-013.0774 \R{ TRIALS Study design -RCT / 487 pt

STUDY PROTOCOL Open Access
P Anemia(M <130 g/L; F<120g/L)
10 -42 days pre-operatively

PREVENTT: preoperative intravenous iron to @
treat anaemia in major surgery: study

protocol for a randomised controlled trial Major open abdominal surgery
Toby Richards', Ben Clevenger®, Jane Keidan®, Tim Collier®, Andrew A, Klein®, Stefan DL Anker® and John D. Kelly' .I IV Iron 1 0 O O m g
Placebo Intravenous iron Iron vs placebo (95% Cl, .C P I a C e b O ( d 0 u b I e_ b | I n d )
(n=243) (n=244) p value) o
Blood transfusion or death ¢ 0 Pr’ m a r
I 671237 28%) 69/237 (29% 103 (078-137,p-084) Risk of any blood transfusion or death
Transfusion 67/237 (28%) 68/237 (29%) - . . .
Death 21237 (1% 21237 1% : No. of any blood transfusions from randomization
Transfusion episodes O
0 170237 723 1691237 1% .. to 30 days post-op
1 37/237 (16%) 49/237 (21%) . Seconda ry
2 22/237 (9%) 9/237 (4%) - PRPS . .
3 5/237 (2%) 5/237 (2%) ) ~ Hb' Compllcatlonsl LOS, Ool_
4 1/237 (<1%) 3/237 (1%) -
5 1/237 (<1%) 1/237 (<1%) - o
6 1/237 (<1%) 1/237 (<1%) . Ra ndom!satlon Surgery 30 days pc:st
Mean 047 (0-9) 044 (0-9) 0-98 (0-68-1-43, p=0-93) Infusion Surgery
Data are n/N (%), mean (SD), and risk or rate ratio (95% Cl, p value). A transfusion episode is defined as receiving any .- _____________ _‘ .

volume of 1 unit (or part thereof) or more of packed red blood cells or any other blood product. Treatment effect is a risk \
ratio for the first coprimary endpoint (number of blood transfusions or deaths) and a rate ratio for the second coprimary

endpoint; for the second coprimary endpoint, number of blood transfusions is the number of separate transfusions
administered.

Table 2: PREVENTT coprimary endpoints from randomisation to 30 days after operation
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[REATING ID ANEMIAWITH IV IRON INCREASES Hb
-NOT ENOUGH?

130 - |Viron
—&— Placebo
=
=)
T 1204
£
©
g
=
& 1104
b
S
®
(¥
&
= 190
3
b=
90 -
T T T T T T T T
BL OP D2-3 D4-5 D6-7 D14 Week 8 Month 6
Number of patients Foliaw-Gptime
IV iron 238 199 218 181 139 50 157 136
Placebo 234 206 197 158 122 52 155 132
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{ Erythropoietin

release J— w.. Oof hepcidin
" i Chronic kidney disease
y A Congestive heart failure
4 Chronic pul di
@ Inhibite QAugments " ronic pulmonary disease -
erythroid proliferation hemophagocytosis 1 Hepcidin Obesity
|\ " Inhibits iron Anemia of the elderly

Decreased

erythropoietic
stimulation

Limited availability
of iron

e Inhibits erythropoietin

Inflammatory stimulus
(e.g., infection, autoimmunity, cancer)

Activates monocytes
and T cells

Hemophagocytosis by
RES macrophages

y Fe¥*/transferrin

Q Increases hepatic synthesis

Table 1. Disease groups in which Al is common

Disease group

Cancer and hematological malignancies

Infections

Immune-mediated diseases

Inflammatory diseases

release from RES
Anemia of critical illness (accelerated course)

« Release of recycled

S ironvia ferroportin

Zarychanski R, Houston DS. Anemia of chronic disease: a harmful disorder or an
adaptive, beneficial response? [published correction appears in CMAJ. 2008 Aug
26;179(5):449]. CMAJ. 2008;179(4):333-337.
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.V.IRON PLUS

EPO IS

EFF

-CTIV

i.v. iron + EPO vs. control

rHuEPO+iron Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bernabeu-Wittel 2016 52 100 54 100 10.2% 0.96 [0.74, 1.25] i
Christodoulakis 2005 (1) 34 69 18 34 9.5% 0.93[0.63, 1.38]
Christodoulakis 2005 (2) 25 67 18 34 9.3% 0.70[0.45, 1.10] —
Dousias 2003 0 23 5 27 1.4% 0.11[0.01, 1.82] ¢
Feagan 2000 (3) 18 79 17 39 8.7% 0.52 [0.30, 0.90] —
Feagan 2000 (4) 5 44 17 39 6.5% 0.26 [0.11, 0.64] A
Heiss 1996 9 20 4 10 6.5% 1.13[0.46, 2.77] S
Kettelhack 1998 16 52 15 57 8.3% 1.17 [0.64, 2.12] —t—
Kosmadakis 2003 9 31 19 31 8.2% 0.47 [0.26, 0.88] —
Larson 2001 0 15 0 16 Not estimable
Moonen 2008 2 50 14 50 4.1% 0.14 [0.03, 0.60] [ ——
Na 2011 11 54 29 54 8.4% 0.38 [0.21, 0.68] I
Qvist 1999 13 38 23 43 8.8% 0.64 [0.38, 1.08] —
Weber 2005 56 467 109 237 10.1% 0.26 [0.20, 0.35] -
Total (95% CI) 1109 771 100.0% 0.55 [0.38, 0.80] .
Total events: 250 342
Heterogeneity: Tau? = 0.33; Chi? = 73.15, df = 12 (P < 0.00001); I2 = 84% ol oh o 00

Test for overall effect: Z = 3.18 (P = 0.001)
Test for subgroup differences: Not applicable

Favours rHUEPO+iron

Favours Control

Many dosing
regimens:

days

600 IU/kg/week x 3-4
200 Ul/kg/day x 10

300 Ul/kg/preop +
surgical + postop day

Kaufner L, von Heymann C, Henkelmann A, et al. Erythropoietin plus iron versus control treatment including placebo or iron for preoperative anaemic

adults undergoing non-cardiac surgery. Cochrane Database Syst Rev. 2020;8(8):CD012451. Published 2020 Aug 13.
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-PO +IRON VS IRON

ESA + Iron Iron Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI Year

Risk Ratio
IV, Random, 95% CI

4.1.1 Orthopedic Surgery
COPES 1993 53 130 44 78 7.5% 0.72 [0.54, 0.96] 1993 _
Faris 1996 25 118 36 69 6.8% 0.41[0.27, 0.61] 1996 —
de Andrade 1996 23 213 24 101 6.2% 0.45[0.27, 0.76] 1996 e
Feagan 2000 23 123 35 78 6.7% 0.42 [0.27, 0.65] 2000 -
Weber 2005 56 458 107 235 7.6% 0.27 [0.20, 0.36] 2005 —
Wu 2016 2 30 6 32 2.1% 0.36 [0.08, 1.63] 2016 - 1
Bernabeu-Wittel 2016 52 100 53 103 7.6% 1.01[0.77, 1.32] 2016 - T
Subtotal (95% CI) 1172 696 44.5% 0.49 [0.32, 0.76]
Total events 234 305
Heterogeneity: Tau® = 0.28; Chi? = 52.73, df = 6 (P < 0.00001); I* = 89%
Test for overall effect: Z = 3.18 (P = 0.001)
4.1.2 Cardiac Surgery
Kyo 1992 20 40 12 16 6.8% 0.67 [0.44, 1.01] 1992 —
Sowade 1997 4 36 19 36 3.8% 0.21[0.08, 0.56] 1997 I —
D'Ambra 1997 36 119 25 56 6.9% 0.68 [0.45, 1.01] 1997 — J
Podesta 2000 1 30 26 30 1.5% 0.04 [0.01,0.27] 2000 ¥ 3
Weltert 2015 51 300 117 300 7.5% 0.44 [0.33, 0.58] 2015 -
Urena 2017 13 48 13 52 5.4% 1.08 [0.56, 2.10] 2017 U |
Subtotal (95% ClI) 573 490 31.8% 0.51 [0.32, 0.79] e /
Total events 125 212 =
Heterogeneity: Tau? = 0.19; Chi* = 19.38, df = 5 (P = 0.002); I? = 74%
Test for overall effect: Z = 3.02 (P = 0.003)
4.1.3 Colorectal Cancer Surgery
Heiss 1996 9 17 4 10 4.2% 1.32 [0.55, 3.20] 1996 I
Kettelhack 1998 16 48 15 54 5.8% 1.20[0.67, 2.16] 1998 e ?"ﬁ'\(
Quist 1999 13 38 23 43 6.2% 0.64 [0.38, 1.08] 1999 T i
Christodoulakis 2005 59 136 36 68 7.5% 0.82 [0.61, 1.10] 2005 T
Subtotal (95% CI) 239 175  23.7% 0.86 [0.67, 1.12] <>
Total events 97 78 ‘\7-
Heterogeneity: Tau® = 0.01; Chi* = 3.49,df =3 (P =0.32); 7= 14%
Test for overall effect: Z = 1.09 (P = 0.27)
Total (95% CI) 1984 1361 100.0% 0.58 [0.45, 0.74] <&
Total events 456 585
e 2= - 2= - - |12 = 899 + + t +
Heterogeneity: Tau? = 0.21; Chi* = 88.37, df = 16 (P < 0.00001); I* = 82% 0.05 02 b : 20

Test for overall effect: Z = 4.23 (P < 0.0001)
Test for subgroup differences: Chi? = 7.04, df =2 (P = 0.03), I?=71.6%

Favours ESA + lron Favours lron

Preoperative EPO:
which surgery?

Meta-analysis
(EPO+IRON vs IRON)

25 RCT, 4719 pts
RR transfusion 0.58

Kei T, Mistry N, Curley G, et al. Efficacy and safety of erythropoietin and
iron therapy to reduce red blood cell transfusion in surgical patients: a
systematic review and meta-analysis. Can J Anaesth. 2019;66(6):716-731.
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THE STANDARD ALGORITHM

Anaesthetic assessment

(4-5 weeks prior surgery)

Normocytic
Microcytic

Low
— -
Renal insf.
T Munoz M, Goémez-Ramirez S, Kozek-
Macrocytic Normal [ Hepatic insf. Langeneker S, et al. 'Fit to fly": overcoming
ndocrine arriers to preoperative haemoglobin
Endocri barriers t tive h lobi
optimization In surgical patients. br naestn.
Drugs timization i ical patients. Br J A th
2015;115(1):15-24.
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Effect of ultra-short-term treatment of patients with iron @':} ®

CrossMark

deficiency or anaemia undergoing cardiac surgery: RCT: 505 cardiac surgery
a prospective randomised trial .anemic patients

Donat R Spahn*, Felix Schoenrath*, Gabriela H Spahn, Burkhardt Seifert, Philipp Stein, Oliver M Theusinger, Alexander Kaserer, Inga Hegemann,
Axel Hofmann, Francesco Maisano, Volkmar Falk

20 mg/kg ferric
carboxymaltose
40 000 U EPO-a
1mg Vit B12
5 mgq folic acid p.o.

vs placebo

one working day before
surgery
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120 Pp=0-001

Treatment  Placebo p value
(n=243) (n=241)

%0 % {» % %— _} % RBC units transfused in first - . 0-036

s0-] 7 days
o —m- Treatment . . . Mean (SD) 15 (27) 19 (29)
200 p<0-001 _} Median (IQR) O (0—2) 1 (0_3)

110+

Haemoglobin (g/L)

—&— Placebo

S 150 . . .
Bl Distribution, n (%)
£ 1 + —— 0 135(56%) 114 (47%)
so| == + 1 31(13%) 27 (11%)
40— p<0-001 2 (14%) (16%)
. 3 10(4%)  23(10%)
E-
: | T —~ * f- 4 12(5%)  11(5%)
g 3o ‘:P >5 22 (9%) 28 (12%)
25 T T 1
POD 1 POD 3 PODS
Figure 2: Haemoglobin, reticulocyte count, and reticulocyte Hb content on Spahn DR, Schoenrath F, Spahn GH, et al. Effect of ultra-short-term treatment of patients
Eﬁjﬁ:ﬁ;ﬂ:ﬁg oM i-;gjef’;c;';;::‘rg:etﬁ:m;; with iron deficiency or anaemia undergoing cardiac surgery: a prospective randomised
Hb=haemoglobin concentration. ' ' trial. Lancet. 2019;393(10187):2201-2212.
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Oxygen consumption

Anaemia tolerance

Pulmonary hypoxic
vasoconstriction

Critical point

) Oxygen toxicity

Low hemoglobin
Normal blood flow

Q oS

Target range

Low hemoglobin
Normal blood flow

S

Severe anemia

and/or
hy:::;:mia Oxygen consumption
r @
ischemia independent of supply
ATP
membrane O /
depolarization .
Death ¢ . J‘;’;

Blood flow X hemoglobin X oxygen saturation (SO2)

Oxygen delivery >»

3rd Pillar

Relationship between oxygen
delivery and demand.

product of blood flow and arterial
0, content.

D02 exceeds oxygen demand by
about 4-fold

When the DO, decreases below a
critical point, O, consumption is
impaired, leading to anaerobic
metabolism and lactic acidosis.

One of the vital goals is ensuring
the adequacy of DO,

Rodrigues RDR etal. . Consensus of the Brazilian association of hematology, hemotherapy and cellular therapy on patient blood management: Anemia
tolerance mechanisms. Hematol Transfus Cell Ther. 2024 Apr;46 Suppl 1(Suppl 1):S77-S82. doi: 10.1016/j.htct.2024.02.010. Epub 2024 Mar 19.
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https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/blood-flow
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/anaerobic-metabolism
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/anaerobic-metabolism
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/lactic-acidosis

Anaemia
tolerance

Rodrigues RDR etal. . Consensus of the Brazilian
association of hematology, hemotherapy and cellular
therapy on patient blood management: Anemia
tolerance mechanisms. Hematol Transfus Cell Ther.
2024 Apr;46 Suppl 1(Suppl 1):S77-S82. doi:
10.1016/j.htct.2024.02.010. Epub 2024 Mar 19.

Table 1 - Correlation between the main clinical situations and the variables affected by oxygen delivery.

Situation CaO; cO
1.37 x Hb x Sa0; x PaO, CO=SVxHR
Anemia (dependent on the Drop in Ca0, Can compensate with increase

hemoglobin level and each
patient’s comorbidities

Severe anemia (hemorrhagic
shock)

Drop in oxygenation (e.g.: lack
of intubation, hypoxemic
respiratory failure)

Tachyarrhythmia

Hypothermia

Sedation/analgesia

Drop in Ca0; dependent on the
hemoglobin level

Drop in CaO;

Initially it is unaffected in well-
oxygenated patients

Initially it is unaffected in well-
oxygenated patients — in sit-
uations of deep hypothermia
(a rare condition), the Ca0O,
may be augmented due to an
increase in solubility of O in
the liquid (plasma)

Initially it is unaffected in well-
oxygenated patients.

In sedated and badly oxygen-
ated patients, it may lead to a
drop in the Ca0O;

in HR

Can compensate with increase
in HR, however hypotension
and signs of bad clinical per-
fusion are evident (drop in
diuresis, cold and clammy
skin, alteration in awareness,
etc.)

Initial increase in HR as com-
pensatory mechanism; if not
resolved, drop in SV and CO —
bradycardia and cardiorespi-
ratory arrest

Pathologic increase in HR with
impairment of diastolic filling
— drop in SV and CO. Can
evolve to cardiorespiratory
arrest

Initially there is a compensa-
tory increase in the CO to
attempt to supply the organ-
ism and maintain homeosta-
sis; if it persists the HR and
CO drop

Well indicated, analgesics and
sedation normally promote
anxiolysis, with consequent
reduction in HR, and
improvement in diastolic fill-
ing, SV and CO. Excessive
sedation or inappropriate use
of sedative drugs can cause
hypotension, a drop in SV and
consequently a drop in CO

Desired intervention

Improve the supply/Hb pro-
duction (if possible): correc-
tion of the anemia (see the
possibility of iron, erythro-
poietin, etc.)

Consider concentrated red
blood cell transfusions and/
or volume replacement
(escalation of therapy
depends on the degree of
shock - from [ to IV)

Improve DO, depending on
underlying cause

Treat the arrhythmia accord-
ing to Advanced Cardiac
Life Support guidelines of
the American Heart
Association

Gradual rewarming

Adequate analgesia and seda-
tion for each nociceptive
stimulation

Ca0,: Arterial oxygen content; Hb: Hemoglobin; Sa0;: Oxygen saturation; PaO2: Partial pressure of oxygen; CO: Cardiac output; SV: Stroke vol-

ume; HR: Heart rate; IAB: intra-aortic balloon; ECMO: extracorporeal membrane oxygenation.
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Anaemia
tolerance

Rodrigues RDR etal. . Consensus of the Brazilian

association of hematology, hemotherapy and cellular

therapy on patient blood management: Anemia

tolerance mechanisms. Hematol Transfus Cell Ther.

2024 Apr;46 Suppl 1(Suppl 1):S77-S82. doi:
10.1016/j.htct.2024.02.010. Epub 2024 Mar 19.

DesitTed intervention

Improwe thhe supply/'Hb pro-
duction (if possible): cormec-
tion of thhe anemia (see the
possibality of iron, erythrmo-
Poietary, et )

Consider concentrated red
blood cell transfusions ardsS
or volurme replacerment
(escalatiomn of thherapy
depends on thhe degree of
shock - from I to 'V

Table 1 - Correlation betwee

Situation

Anemia (dependent on the
hemoglobin level and each
patient's comorbidities

Severe anemia (hemorrhagic
shock)

Improwve DOy depending on

Drop in oxygenation (e.g.: lack wunclerl }I‘i NnEg Caunse

of intubation, hypoxemic
respiratory failure)

Tachyarrhythmia :
et Treat the arrhythimia accord-

ing to Acdvanced Cardiac
Lifee Support puidelines of
thve Armerican Heart
Association

Hypothermia
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3rd Pillar

PREHABILITATION - enhancing the body's ability to
use oxygen = &= |

QOF
\
* Quicker rate of recovery to

preoperative fitness/function W
-

R e I Lower cardiorespirato :
R grion P Y "I exercise almost everyday.

// = * Lower capacity/resilience to Almost on Monday almost on Tuesday..
] ’

withstand complications
« Slower rate of recovery to
preoperative fitness/function

Surgery Higher cardiorespiratory
fitness
* Greater capacity/resilience to

l Time to restore preoperative function

Higher cardiorespiratory fitness

+*  Postoperative
/

complication

Lower cardiorespiratory fitness

Postoperative cs
i : complication .=~

i
21 * i
-
-

Cardiorespiratory fitness/functional capacity

A
A4
A
Y

Preoperative phase Postoperative phase Roxburgh BH, Cotter JD, Campbell HA, et al. Physiological relationship between
Time cardiorespiratory fitness and fitness for surgery: a narrative review. Br J Anaesth. 2023
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3rd Pillar

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Red Blood Cell Transfusion in the Intensive Care Unit

Senta Jorinde Raasveld, MD; Sanne de Bruin, MD, PhD; Merijn C. Reuland, MD; Claudia van den Oord, MD;
Jimmy Schenk, MSc, PhD; Cécile Aubron, MD, PhD; Jan Bakker, MD, PhD; Maurizio Cecconi, MD, PhD;

Aarne Feldheiser, MD, PhD; Jens Meier, MD; Marcella C. A. Mller, MD, PhD; Thomas W. L. Scheeren, MD, PhD;
Zoe McQuilten, MD, PhD; Andrew Flint, MD; Tarikul Hamid, MD; Michaél Piagnerelli, MD, PhD;

Tina Tomi¢ Maheci¢, MD; Jan Benes, MD, PhD; Lene Russell, MD, PhD; Hernan Aguirre-Bermeo, MD, PhD;
Konstantina Triantafyllopoulou, MD; Vasiliki Chantziara, MD, PhD; Mohan Gurjar, MD; Sheila Nainan Myatra, MD;
Vincenzo Pota, MD, PhD; Muhammed Elhadi, MD; Ryszard Gawda, MD, PhD; Mafalda Mourisco, MD;

Marcus Lance, MD, PhD; Vojislava Neskovic, MD, PhD; Matej Podbregar, MD, PhD; Juan V. Llau, MD, PhD;
Manual Quintana-Diaz, MD, PhD; Maria Cronhjort, MD; Carmen A. Pfortmueller, MD; Nihan Yapici, MD;
Nathan D. Nielsen, MD, MSc; Akshay Shah, MD, PhD; Harm-Jan de Grooth, MD, PhD;

Alexander P. J. Vlaar, MD, PhD; for the INPUT Study Group

Hemoglobin levels

Threshold predefined, median (IQR), g/dL® 8.0 (7.0-9.0)

Restrictive (<7 g/dL) 299 (17.3)
Intermediate (7-9 g/dL) 430 (24.9)
Liberal (>9 g/dL) 459 (26.6)
No threshold stated 539 (31.2)
Before transfusion, g/dL? 7.7 (1.6)

Hb level increase after transfusion, median (IQR), g/dL 1.2(0.7-2.0
Change in Hb level (between Hb prior and stated Hb threshold), g/dL® -0.7 (1.5)
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non-bleeding anaemic, critically ill patients with acute neurologic injuries

Critically ill patients undergoing ECMO

e anaemic oncologic and haemato-oncologic critically ill patients

elderly critically ill patients

Transfusion strategies in non-bleeding critically ill adults: a clinical practice guideline from the European Society of Intensive Care Medicine, Intensive Care

Med (2020) 46:673—696
S EN
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Guidance on implementing
patient blood management
to improve global blood health
status « e e

orld Health
rganization
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Infographic: Option B
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Adopting PBM policy I ‘

Establishing governance for PBM
implementation

Anchoring PBM within the WHO-aligned
quality and safety framework

Mandating PBM education for
professionals and students

Empowering the public on blood health

Securing access to essential PBM

medicines and devices

Allocating resources for PBM

Selecting PBM pilot projects

Installing PBM data collection and

reporting system

Implementing HCO specific PBM
processes

Creating HCO specific PBM structure

Facilitating and funding PBM research &
development

Fostering accreditation and auditing of
HCOs'PBM programs

Fostering multidisciplinary clinician
certification for PBM

National/Jurisdictional PBM Data Team

Mandating data collection, reporting,
and benchmarking on PBM outcomes
from HCOs

Selecting pilot sites as national
reference centres

Champions initiating and driving PBM
inHCO

Champions preparing PBM
implementation in HCO

Senior management of HCO authorising
pilot project
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* Anaemia, bleeding and transfusions are killers! / avoid any of them

* Prehabilitation is better than rehab.

* Need astrongand empowered team to implement a PBM program

OUR GOAL- Optimal transfusion practice should provide enough RBCs to
maximize clinical outcomes while avoiding unnecessary transfusions.

CHUCK

e

WHATEVER YOU DO
ALWAYS GIVE

- / —— = =
100 7 = UNLESS YOURE
{ DONATING
€3 Bo0D 2
- — 3,

=

—
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