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GOVERNMENTAL & PUBLIC INSTITUTIONS
• Austrian Federal Department of Health, Austria
• European Commission/Austrian Institute of Technology, Austria
• Hong Kong Health Authority, China
• Nova Scotia Health Authority, Canada
• Ospedale Lugano, Switzerland
• Royal Brisbane Women’s Hospital Foundation, Queensland, Australia
• United States Department of Health and Human Services, Washington, USA
• University Hospital Zurich, Switzerland
• Western Australia Department of Health, Australia

INDUSTRY

• Amgen, Switzerland
• Austrian Institute of Technology
• BBraun Melsungen AG, Germany
• CSL Behring GmbH, Germany 
• Celgene/Bristol Myers Squibb, Belgium
• Ethicon Biosurgery, USA
• Fresenius Kabi, Germany
• G1 Therapeutics, USA
• Hospira, UK
• IL Werfen, USA
• Janssen Cilag, Belgium
• Novo Nordisk, Denmark
• Ortho Biotech, USA
• PBMe Solutions, Switzerland
• Plasma Protein Therapeutics Association (PPTA), USA
• Swiss Medical Network, Switzerland
• Takeda, South Africa
• UCB Pharma, China
• Vifor Fresenius Medical Care Renal Pharma, Switzerland
• Vifor International, Switzerland

PROFESSIONAL SOCIETIES & NGOs
• Brazilian Society of Anesthesiology (SBA)
• Colombian Society of Anesthesiology 
• International Foundation for Patient Blood Management (IFPBM), Switzerland
• Korean Society of Anesthesiology
• Korean Surgical Society
• Mexican College of Internal Medicine
• Network for the Advancement of PBM, Haemostasis and Thrombosis (NATA), France  
• Society for the Advancement of Blood Management (SABM), USA
• Società Scientifica dei Medici Legali delle Aziende Sanitarie del Servicio Sanitario Nazionale, Italy
• World Heart Federation, Geneva, Switzerland

BLOOD SERVICES
• Australian Red Cross Blood Service, Australia
• National Blood Authority, Australia 
• Saudi Society of Blood Transfusion Medicine & Services
• South African National Blood Service, South Africa
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Sixty-third World Health Assembly

Date: 17-21 May 2010
Location: Geneva, Switzerland 

WHA63.12 adopted by resolution May 21, 2010:

“Bearing in mind that patient blood management means that before 
surgery every reasonable measure should be taken to optimize the 
patient’s own blood volume, to minimize the patient’s blood loss and 
to harness and optimize the patient-specific physiological tolerance 
of anaemia following WHO’s guide for optimal clinical use (three 
pillars of patient blood management)”

WHO ENDORSEMENT of PATIENT BLOOD MANAGEMENT

Pillar 3:

Optimizing the 
patient-specific 
physiological 
tolerance of 
anaemia

Pillar 1:

Optimizing the 
patient’s own 
blood volume

Pillar 2:

Minimizing the 
patient’s blood 
loss

2010



Inadequacy in 
policy, 

regulations, 
governance & 

financing 
Insufficient 
supply of 

blood products 

Deficiencies in 
safety, 

effectiveness 
and quality

Lack of 
availability of 

PDMPs

Sub-optimal 
clinical 

practices

Poor access to 
blood during 
emergency

CHALLENGES IN BLOOD SERVICES
60-70% MSs with blood policy, 
legislation,oversight system

66 Member States 
with donation rate 
<10/1000

80% of donated blood 
was tested in LMICsLimited use of component

Low vol & poor quality of plasma

Patient Blood 
Management not in 
place

No blood preparedness
system 
during emergency 
situation

Based on GDBS 2015

Slide: Courtesy of Dr. Yuyun Maryuningsih
Team Lead Blood and other Products of Human Origin, WHO

2015



Tasked with the development of
§ Patient Blood Management Policy Brief
§ Patient Blood Management Implementation Guidance,
supported by 70+ international PBM experts

Prof. Neil Blumberg Dr. Irwin Gross
Co-Chair

Prof. Jeff Hamdorf Prof. Axel Hofmann
Chair

Prof. James Isbister Prof. Aryeh 
Shander

WHO’s EXTERNAL STEERING COMMITTEE for
PATIENT BLOOD MANAGEMENT IMPLEMENTION

2020
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Why is this distinction important?

Optimal
Blood Use

Aiming for BLOOD HEALTH 
through etiology-specific treatment of 
anemia, blood loss and coagulopathy

PBM

PATIENT FOCUS

PRODUCT FOCUS

Aiming for FIXED LAB-VALUES 
(hb, INR, plt count) through 
administration of allogeneic 
blood components



Why is this distinction important?

Optimal
Blood Use

Aiming for FIXED LAB-VALUES 
(hb, INR, plt count) through 
administration of allogeneic 
blood components

Aiming for BLOOD HEALTH 
through etiology-specific treatment of 
anemia, blood loss and coagulopathy

PBM

Bundle of care: diagnosis, 
therapy and follow-up

Monotherapy



Global State of Play?

Optimal
Blood Use

[I]nappropriate rates of RBC transfusion of 22-57% in a variety of clinical settings, including hospitalised inpatients, operative units, and 
emergency departments

Mehta N. et al. Reducing unnecessary red blood cell transfusion in hospitalised patients. BMJ. Apr 6 2021;373:n830.

 [P]latelet usage does not appear to be concordant with … guidelines

Goel R. et al. Platelet transfusion practices in immune thrombocytopenia related hospitalizations. Transfusion. Jan 2019;59(1):169-176.

Critically ill patients … more likely to receive blood for major bleeding at night

Aubron C. et al. Day or overnight transfusion in critically ill patients: does it matter? Vox Sang. Apr 2018;113(3):275-282
 

[W]ide variations in blood product transfusion practices …. in patients with AL

Pine A.B. et al. Wide variations in blood product transfusion practices among providers who care for patients with acute leukemia in the United States. Transfusion. Feb 2017;57(2):289-295.

[D]iscernible variability in the current practice of blood utilization for a given procedure …, with no changes in practice patterns for the last 
decade of paediatric cardiac surgery.

Karimi M. et al. National trends and variability in blood utilization in paediatric cardiac surgery. Interact Cardiovasc Thorac Surg. Jun 1 2017;24(6):938-943.
 

16.8-fold difference in adjusted blood transfusion rates across surgeons and a 13.2-fold difference [] across hospitals.

Aquina C.T. et al. Large Variation in Blood Transfusion Use After Colorectal Resection: A Call to Action. Dis Colon Rectum 2016;59(5):411-418

The median lowest Hb level on days with an RBC transfusion [during ICU stays] ranged from 5.2 g/dL to 13.1 g/dL across centers, from 5.3 
g/dL to 9.1 g/dL across countries, and from 7.2 g/dL to 8.7 g/dL across continents.

Raasveld S.J. et al. Red Blood Cell Transfusion in the Intensive Care Unit. JAMA. Oct 12, 2023



11.8%

59.3%

28.9%

Appropriate

Inappropriate

Uncertain

Global State of Play?

Optimal
Blood Use

Harm to the patient and 
cost to the system

∼50*

MILLION
patients

transfused

*Estimate based based on Roberts N et al. 
Lancet Haematol. 2019;6(12):e606-e615; 
Kim et al., Annals of Laboratory Medicine, 
2013; Borkent-Raven et al., Vox Sang 2010; 
PROTON Study Denmark, Sweden, Edgren et 
al. Transfusion 2015



Global State of Play?

Optimal
Blood Use

JAMA. Oct 12, 2023 ∼20
MILLION
patients
transfused

Optimal
Threshold

∼50*

MILLION
patients

transfused

Good 
Luck!

*Estimate based based on Roberts N et al. 
Lancet Haematol. 2019;6(12):e606-e615; 
Kim et al., Annals of Laboratory Medicine, 
2013; Borkent-Raven et al., Vox Sang 2010; 
PROTON Study Denmark, Sweden, Edgren et 
al. Transfusion 2015



Global State of Play?

Optimal
Blood Use

∼50*

MILLION
patients

transfused

Lack of Awareness

Optimal
Threshold

Bloody, 
Dangerous
Culture!

Lack of Knowledge

∼50*

MILLION
patients

transfused

*Estimate based based on Roberts N et al. 
Lancet Haematol. 2019;6(12):e606-e615; 
Kim et al., Annals of Laboratory Medicine, 
2013; Borkent-Raven et al., Vox Sang 2010; 
PROTON Study Denmark, Sweden, Edgren et 
al. Transfusion 2015

Complacency
Ignorance

“Amount of transfused products was 
inversely proportional to physician 
knowledge of transfusion medicine”

JAMA. Jul 25, 1990



PBM

Global State of Play?

Lack of Awareness

Lack of Knowledge

Complacency

Ignorance

Again, 
Dangerous
Culture!Negligence



Triad of
Independent 

RISK FACTORS
for

MORBIDITY 
and

MORTALITY 

Anemia
& Iron Deficiency

Blood Loss Coagulopathy
with Bleeding

Figure adapted from 
Hofmann A, Aapro M, Fedorova  et al.  Journal of Cancer Policy, 31 (2022)

20-75% prevalence
in hospitalized patients

Prevalence data on risk:
1. Munoz M et al. Br J Anaesth. 2015;115:15-24. 2. 
Fowler AJ et al. Br J Surg. 2015;102:1314-24. 3.Klein 
AA et al. Anaesthesia. 2016;71:627-35. 4.Nissenson 
AR et al. J Manag Care Pharm. 2005;11:565-74. 5. 
Goodnough LT et al. Br J Anaesth. 2011;106:13-22. 
6. Chen A et al. Medicine. 2015;94(32):e1342.

6-12% prevalence in hospitalized patients

Estimated Global Major Surgeries: 300+ Million 

Prevalence data on surgeries: 
1.Rose J, Weiser TG, Hider P, Wilson L, Gruen RL, 
Bickler SW. Estimated need for surgery worldwide 
based on prevalence of diseases: a modelling 
strategy for the WHO Global Health Estimate. 
Lancet Glob Health. 2015;3 Suppl 2:S13-20. 
2.Meara JG, Leather AJ, Hagander L, Alkire BC, 
Alonso N, Ameh EA, et al. Global Surgery 2030: 
evidence and solutions for achieving health, 
welfare, and economic development. Lancet. 
2015;386(9993):569-624. 3.Weiser TG, Regenbogen 
SE, Thompson KD, Haynes AB, Lipsitz SR, Berry WR, 
et al. An estimation of the global volume of 
surgery: a modelling strategy based on available 
data. Lancet. 2008;372(9633):139-44..
 



TRANSFUSION

LACK
 of timely and 

effective
 management

Figure adapted from 
Hofmann A, Aapro M, Fedorova  et al.  Journal of Cancer Policy, 31 (2022)



• Mortality

• Cancer recurrence
• Development of Non-Hodgkin lymphoma
• Hospital acquired infection
• Morbidity
• Multisystem organ failure
• Renal impairment/failure
• Stroke
• Vasospasm
• Venous & arterial thromboembolism

• Bleeding requiring reoperation
• Increased admission to ICU
• Increased hospital length of stay
• Increased ICU length of stay

Indirect transfusion risks
• ABO incompatibility
• Acute hemolytic reaction
• Alloimmunization and HLA
• Anaphylactic shock
• Clerical error
• Delayed hemolytic reaction
• Febrile non-hemolytic reaction
• Hypocalcemia, Hyperkalemia
• Hypotension - Hypertension
• Hypothermia
• Iron overload
• Non-immunological hemolysis
• Post transfusion purpura
• Transfusion-associated dyspnea (TAD)
• Transfusion associated graft-versus-host disease
• Transfusion associated microchimerism
• Transfusion-related acute lung injury (TRALI)
• Transfusion-related circulatory overload (TACO)
• Transfusion-related immunomodulation (TRIM)

Direct transfusion risks

Figure adapted from Hofmann A, Aapro M, Fedorova  et al.  Journal of Cancer Policy, 31 (2022); Bolcato M, Russo M, Trentino K, et al. Patient blood management: The best approach to transfusion medicine risk 
management. Transfus Apher Sci 2020:102779; Oehlschläger M. Patient blood management as a medical standard – in the light of legislation and jurisdiction. Anästh Intensivmed 2019;60:572–476 

Newly recognized
medico-legal implications 

LACK
 of timely and 

effective
 management

TRANSFUSION



1. Bolcato M, Russo M, Trentino K, et al. Patient blood management: The best approach to transfusion medicine risk management. Transfus Apher Sci 2020:102779
2. Oehlschläger M. Patient blood management as a medical standard – in the light of legislation and jurisdiction. Anästh Intensivmed 2019;60:572–476 

LACK
 of timely and 

effective
 management

TRANSFUSION

Risk factors PATIENT SAFETY GAP



Reformatted from Hofmann A, Friedman D, Farmer S. 
Western Australia Patient Blood Management Project 2008-
2012: Analysis, Strategy, Implementation and Financial 
Projections. Perth, Western Australia: Medicine and 
Economics; 2007:1-215 in: Leahy MF, Hofmann A, Towler S, 
Trentino KM, Burrows SA, Swain SG et al. Improved outcomes 
and reduced costs associated with a health-system-wide 
patient blood management program: a retrospective 
observational study in four major adult tertiary care 
hospitals. Transfusion. 2017;57:1347-58.



World Health Organization. The urgent need to implement patient blood management: policy brief. ISBN 978-92-4-003574-4 (electronic version), 2021



Taken together, they represent 
one of the world’s biggest, 
largely preventable, yet greatly 
underestimated public health 
and health-economic burdens.

World Health Organization. The urgent need to implement patient blood management: policy brief. ISBN 978-92-4-003574-4 (electronic version), 2021

Global State of Play:



World Health Organization. The urgent need to implement patient blood management: policy brief. ISBN 978-92-4-003574-4 (electronic version), 2021

Global State of Play:

Medicine’s 
Biggest 
Safety and 
Quality 
Problem?



Patient Blood Management is a patient-centered, systematic, evidence-based 
approach to improve patient outcomes by managing and preserving a patient’s own 
blood, while promoting patient safety and empowerment.  

www.ifpbm.org www.sabm.org www.nataonline.com

Definition endorsed by

American Society of Anesthesiologists (ASA)
American Society of Extracorporeal Technology (AmSECT)
Anemia Working Group Espana (AWGE)
Asia-Pacific Society for Patient Blood Management (ASPBM)
Chinese Society for Patient Blood Management (CSPBM)
Korean Society for Patient Blood Management (KPBM)
Korean Society of Anesthesiologists (KSA)

Malaysian Society of Haematology (MSH)
National Association of Specialists in Patient Blood Management (NASPBM)
Ontario Nurse Transfusion Coordinators Program, Canada (ONTRraC)
Sociedad IberoAmericano de Patient Blood Management (SIAPBM)
Society of Cardiovascular Anesthesiologists (SCA)
South African National Blood Service (SANBS)
World Health Organization (WHO)

Shander A, Hardy JF, Ozawa S, et al. A Global Definition of Patient Blood Management. Anesth Analg. Feb 10 2022



World Health Organization. The urgent need to implement patient blood management: policy brief. ISBN 978-92-4-003574-4 (electronic version), 2021



PBM Penetration 2012

Single Institutional PBM Programs
Multiple Institutional PBM Programs
+ PBM Guidelines (Nat’l or Professional Societies)
+ Health Authority Support (MoH/DoH/Social Insurance System)  
+ National Pilots/Demonstrational Projects



PBM Penetration 2023

Single Institutional PBM Programs
Multiple Institutional PBM Programs
+ PBM Guidelines (Nat’l or Professional Societies)
+ Health Authority Support (MoH/DoH/Social Insurance System)  
+ National Pilots/Demonstrational Projects





Summary and 
the Way Forward



STAKEHOLDERS are 
OBLIGED to act

Ethics

STAKEHOLDERS are 
ALERTED to act

Evidence
STAKEHOLDERS are 

ENABLED to act

Economics

Hofmann A, Shander A, Blumberg N, et al. Patient Blood Management: Improving outcomes for millions while saving billions. What’s holding it up? Anesth Analg. 2022;135:511-523

2.9+ BILLION 
Individuals with 
anemia and/or 
micronutrient 

deficiencies

0.6 BILLION
Individuals with 
chronic or acute 

blood loss / 
bleeding 
disorders



MoH’s TOP-
DOWN

implementation

Champions’ 
BOTTOM-UP+ 

implementation





Thank you for your attention!


