
Patient Blood Management:
The “Why”, But Better Yet, Why Not?

“In seeking the best care for our patients, it is important not to confuse familiarity with evidence.”

Drs. Grottke & Levy
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Carolyn Burns, MD



Purpose:

Objectives:
• Summarize the evolution of Patient Blood Management (PBM) with emphasis on the pillars of 

PBM and the concept of Blood Health.

• Share the published global definition of PBM and the WHO policy urging the need for PBM.

• Highlight the current state of the science re: restrictive transfusion practice as part of PBM.

• Illustrate the necessity of a multi-professional multi-disciplinary approach to delivering and 
maintaining blood health as a standard of care.

To establish the urgent need for Patient Blood 
Management and the awareness of Blood Health.
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Desired Outcomes:
• At the end of this lecture, the audience will be able to apply the concepts learned into daily 

practice.
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Anemia is present in 1 in every 3-4 people. 

Patient Blood Management:
Why the urgency?

Policy Brief 2021 https://www.who.int/publications/i/item/9789240035744
Guideline 2025 https://iris.who.int
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• Worldwide, there are over 2 billion people affected by anemia.

• The most common etiology is iron deficiency.

• An estimated 600 hundred million people have acute and/or chronic blood loss; 

congenital and/or acquired bleeding disorders contribute to the burden of 

anemia.

• Anemia and coagulopathy are each independently associated with increased 

morbidity, mortality and readmissions.

• The WHO has identified Patient Blood Management as a global health priority.

https://www.who.int/publications/i/item/9789240035744


Blood 
Management 

PBM
 3 Pillars

PBM
 4 Pillars

Blood
Health

Then and Now: An Evolution
Blood Management -> Patient Blood Management -> Blood Health
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BLOOD HEALTH has now become 

the current standard of care, with 

the 4 pillars as its backbone, 

incorporating all aspects of PBM 

throughout healthcare, for ALL 

patients.
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Blood as an Organ

Functions far beyond 
mere gas exchange

• Ion homeostasis

• Vasodilatation

• System metabolism

• Detoxification

• Immune-modulation

• Cross-talk with other 
cells

Nemkov T et al. Expert Review of Proteomics 2018; 15: 
855-864

An organ is a biological 

system [which works] 

together to perform one or 

more functions.  Each 

organ has a specialized 

role in [the]…body and is 

made up of distinct tissues.

Insufficiencies/failure of blood i.e., Blood Health, must be addressed, not just replaced.



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

Definition also 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 (ONTraC)
Sociedad IberoAmericano de Patient Blood Management (SIAPBM)
Society of Cardiovascular Anesthesiologists (SCA)
South African National Blood Service (SANBS)
World Health Organization (WHO)

Shander A et al. Anesthes Analges 2022; 135: 476-488
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“Patient Blood Management 

is a patient-centered, 

systematic, evidence-based 

approach to improve patient 

outcomes by managing and 

preserving the patient’s own 

blood, while promoting 

patient safety and 

empowerment.”
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The 
Global 

Definition

Patient Blood Management
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Patient Blood Management or Optimal Blood Use: 

WHAT’S IN THE NAME?



Optimal Blood Use 
and Patient Safety

• Blood transfusion is the most common treatment 
performed within our hospitals

• Evidence-based transfusion guidance has 
become more conservative because of growing 
recognition of current transfusion risks and 
benefits

• As such, the medical decision to transfuse is a 
critical component of patient safety

• Unnecessary transfusions waste precious 
resources and cause avoidable harm

Proprietary & Confidential © Collaborative Clinical Consulting LLC 2025.
Materials may not be copied or distributed.
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Shander A et al. Anesth Analg 2020; 131: 74-85
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Patient Blood Management:
Evidence, Education, Better Patient Outcomes

PBM is patient-oriented not product-
oriented.

Transfusion or Optimal Blood Use 
(OBU) is not a pillar.

• Right product, Right patient, Right 
time, Right dose, Right reason

However,…remember the RIGHTS: 



Weaning doctors off their 
love affair with blood is 

going to be harder than 
we think.”

Ian Roberts, M.D.

• Lack of knowledge and education.

• General complacency regarding 

transfusion(s).

• Lack of willingness to change practice 

patterns and culture.

• Lack of infrastructure to manage a complex 

healthcare initiative.

There is a Huge Global Gap in 
the Awareness & Need for 
PBM:
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• Delayed hemolytic reactions

• Post-transfusion purpura

• Transfusion-associated graft vs. 
host disease

• Transfusion-related iron overload

Days

Weeks

1 Month

2-6 Months

7-11 Months

1 Year 3-5 Years

3-5 Years 6-8 Years

8+ Years
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Transfusion:  Benefits vs. Risks
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RBC Transfusion & Outcomes

Bernard et al, J Am Coll Surg 2009;208:931                                 
Yuan Y et al. Anesthes Analges 2020; 131: 
1573
Goel R et al. JAMA Surg 2018; 153: 826
Ferraris et al, Ann Thorac Surg 2011; 91:1674                            
Gupta PB et al. Anesthesiol 2018; 129: 1082
Ferraris et al, Arch Surg 2012;147:49                                           
Leahy M et al. Transfus 2017; 57: 1347
Rohde et al. JAMA 2014; 311:1317
Turgeman A et al. AJCP 2021; 156:149
Shi J et al. Clinics 2024; 79: 100379
Lee E et al. J Cardiothor Vasc Anesth 2024; 
doi: 10.1053/j.jvca.2024.03003
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• Increases in serious infections are seen in transfused 
medical/non-surgical patients.

• Evidence shows RBC transfusions do not necessarily 
improve O2 delivery or tissue perfusion.

• Risk of all-cause mortality is increased by 84% in 
transfused patients

• Liberal use of transfusion does not provide better outcomes for 
patients.  

• A dose-response can be seen with peri-operative blood use, 
increasing the risk for wound infections, LOS, ventilator 
dependence, pneumonia, thromboembolic events and 
mortality.

13Confidential © Collaborative Clinical Consulting, LLC 2025. Materials may not be copied or distributed.
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Implementing Patient 

Blood Management 

results in reduced 

erythrocyte 

transfusions, major 

postoperative 

complications including 

mortality, and hospital 

length of stay.  

14

Patient Blood Management

Spahn D et al. Anesthesiology 2020; 133:212-222 (with permission)
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So How Low Can You Go?

Red blood cell transfusion 

thresholds: Can we go even lower?

Carson J and Patel N. Transfus 2014; 54: 2593-2594

Mortality appears to increase gradually but then 

accelerates when Hgb level is below 5g/dL.  

• Study by Shander et al., 2014;  Jehovah’s 

Witness patients who refused transfusion shows 

similar findings as Carson, 2002

• Mortality assessed at 30d post surgery

Proprietary & Confidential © Collaborative Clinical Consulting, LLC 2025.
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Back to the Basics?

Bloodless medicine : Current strategies and emerging treatment 
paradigms

Resar L et al. Transfus 2016; 56: 2637-2647; Guinn NR et al. Anesthesiol 2021; 134: 939

“Given the…evidence that patients who avoid [transfusion] do as well if not better 
than patients who accept [transfusion]…Bloodless approaches [for all]…could 
reduce risks, improve outcomes, and decrease costs for all patients.”

✓Diagnose and actively treat anemia

✓Minimize blood loss via blood conservation modalities (blood 
salvage, pharma, decreased phlebotomy, minimally invasive 
procedures, topical hemostats)

 
✓Identify, prevent, and manage bleeding diatheses
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This should 
“…reassure clinicians 
that…studies…
indicate patients 
unable to receive 
allogeneic 
blood…have similar 
outcomes, 
and,…may have 
better outcomes 
than patients able to 
receive transfusions.”

17

Morbidity & Mortality in Non-transfusable Patients

• Systematic review and meta-analysis of 41 
observational studies comparing outcomes 
in patients where blood is not an option vs. 
those that accept transfusion

• Non-transfusable patients had no increase in 
mortality even for subgroups with severe 
anemia or hemorrhagic shock

• Non-transfusable patients had lower LOS in 
the ICU.

• Trends toward decreased infections, AMI, re-
operations, lower hospital costs.

17Proprietary & Confidential © Collaborative Clinical Consulting, LLC 2025. Materials may not be copied or distributed.

Seeber P et al. Transfusion 2022; 62: 685-697
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Activity-based Costs of RBC Transfusions

Proprietary & Confidential © Collaborative Clinical Consulting LLC 2025.
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“         ”

• RBC transfusions were independently associated 
with increased hospital costs including hospital-
acquired complications.

• Dose-dependent relationship identified.

• Cost of RBC transfusions = Roughly $72 million U.S.

Study of direct acquisition and hospital 
adverse outcomes; costs from 5 acute care 
facilities over 1 year.

Trentino KM et al. Transfusion 2015; 55: 1082-1089



Using a wide variety of PBM measures to avoid…transfusion 
results in higher value care…

Frank SM et al. Anesthes Analg 2022; 135: 576-585

• >1100 bloodless patients compared to >137,000 patients with standard care

• Morbidity and mortality comparable (trended lower with bloodless care)

• Approximately 10% lower hospital charges and costs

19

Bloodless Care, Clinical Outcomes and Costs
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Figure 1. Clinical outcomes for adult bloodless and standard care patients, both overall and after stratification into medical and surgical subgroups. The Bonferroni-adjusted P value defining significance 
accounting for 6 multiple comparisons was .0083. Therefore, none of the differences shown are statistically significant. Frank SM et al. Anesthes Analg 2022; 135: 576-585 (used with permission)
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Why Give 2 when 1 will do?  “Why give 1 when none will do!?”Susan Goobie, MD, 2023

20Proprietary & Confidential © Collaborative Clinical Consulting LLC 2025.
Materials may not be copied or distributed.



Return on Investment of PBM

Frank SM et al. Anesth Analg 2024; doi: 10.1213/ANE0000000000006862

21
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Johns Hopkins 
report on the ROI of 
their PBM Program 

practices:

Overall ROI was 7.5 
i.e. for every dollar 

invested, more than 
$7.00 was saved. 



Platelet Transfusions and Outcomes

Engele L et al. Ann Intensive Care 2016; 6: 67
Aubron C et al. Crit Care 2017; 21: 2
Brogi E et al. World Neurosurgery 2020; 141: 455 
Thorn S et al. Transfusion 2019; 59: 3536
Schmidt A et al. Am J Clin Pathol 2018;149:
Warner M et al. Transfus 2017;57: 890

The use of platelet transfusions in ICH showed no clear 
beneficial effects and a slightly increased odds for 
thromboembolic events. 

Patients with confirmed traumatic ICH on anti-
platelet medications found no statistically 
significant benefit of platelet transfusion on 
mortality.

Pre-procedural platelet transfusion for patients with 
thrombocytopenia undergoing interventional radiology 
procedures is not associated with reduced bleeding 
complications; Increased admission to the ICU.

Prophylactic pre-procedure platelet transfusion is associated with 
increased risk of thrombosis and mortality.

Increased risk of nosocomial infections with platelet transfusions 
in critically ill patients. 
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Plasma Transfusion and Outcomes

Sarani B et al. Crit Care Med 2008; 36: 1114; Watson G et al. J Trauma 2009; 67: 221; Inaba K et al. J Am Coll Surg 2010; 210: 957; Bednarsch; J et al. J Gastrointest Surg 2021; 25:
1212; Warner M et al.; Transfusion 2019; 59: 112; Jia Q et al. Lancet Haematol 2016;3: e1393; Zhang LM et al. World Neurosurg 2017; 104: 381; Stolla M et al.; Transfus 2019; 59: 1522

Increased infectious complications in 
patients receiving plasma transfusion.

Increased risk of multi-organ failure and 
adult respiratory distress syndrome in 
those who received plasma transfusion.

Increased morbidity in oncologic 
patients who receive intraoperative 
plasma transfusions.

Increased odds for intraoperative RBC 
transfusion, mortality, longer ICU LOS.

Plasma transfusion associated with 
increased mortality and worse 
functional outcomes in patients with TBI.

Literature to date does not support 
routine use of plasma to reverse TBI-
induced coagulopathy.

Preoperative plasma transfusion for 
elevated INR was associated with an 
increased frequency of bleeding.

23Proprietary & Confidential © Collaborative Clinical Consulting LLC 2025. Materials may not be copied or distributed.



THE 
standard of 
care

• Four major hospitals, > 600,000 
patients studied

• Reduced hospital acquired infections by 
21%

• Reduced in-hospital mortality by 28%

• Decreased LOS by 15%

• Decreased use of components: 41% 
RBCs, 47% plasma, 27% platelets

• RBC single unit transfusions increased 
from 39% to 67%

• Reduced acquisition costs  of more than 
$18M

PATIENT 
BLOOD 
MANAGEMENT: 

Leahy M et al. Transfusion 2017; 57: 1347-1358

Western Australia PBM 
Program’s 6-year experience

24Proprietary & Confidential © Collaborative Clinical Consulting LLC 2025. Materials may not be copied or distributed.



THE

standard of 
care

Observational study of a graduated PBM 
program implementation

• Implementation over 7 years

• >400K adult admissions included

After PBM implementation:

• Decreased overall transfusions (RBCs, 
plasma, platelets)

• 15% decrease LOS and in-hospital 
adverse events (MI, stroke, DVT, acute 
respiratory failure, transfusion reactions)

PATIENT 
BLOOD 
MANAGEMENT: 

The Mayo Clinic,
Rochester

25

Warner M et al. Mayo clin Proc 2021; 96: 2980-2990
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Table 2. Metrics Reported by Patient Blood Management Programs

Metric group Outcome metric

Anemia/
iron deficiency

• Mean hemoglobin level at admission
• Mean hemoglobin level at discharge
• Mean preoperative hemoglobin level
• Percentage of admissions with anemia
• Percentage of elective surgery patients admitted with 

iron deficiency

• Percentage of patients administered ESAs
• Percentage of patients receiving iron infusions
• Percentage of patients with laboratory tests to identify anemia 

and iron deficiency before elective surgery

Blood loss • Mean decrease in hemoglobin level
• Mean estimated blood loss

• Mean postoperative hemoglobin level
• Percentage of patients receiving antifibrinolytics

Transfusion • Mean cryoprecipitate units transfuseda

• Mean nadir hemoglobin level
• Mean plasma units transfuseda

• Mean platelet units transfuseda

• Mean postplatelet transfusion platelet count
• Mean post-red cell transfusion hemoglobin level
• Mean preplasma transfusion INR level
• Mean preplatelet transfusion platelet count
• Mean pre-red cell transfusion hemoglobin level

• Mean red blood cell units transfuseda

• Percentage of admissions massively transfused
• Percentage of admissions transfused plasma
• Percentage of admissions transfused platelets
• Percentage of admissions transfused red blood cells
• Percentage of red cells transfusion events administered as a 

multiple unit
• Percentage of red cell transfusion events administered as a 

single unit
• Percentage of transfusion events with hemoglobin level > x

Patient/hospital 
outcomes

• Mean hospital costs
• Mean hospital length of stay
• Mean ICU length of stay

• Percentage of admissions with a s hospital readmission
• Percentage of admissions with a morbidity eventb

• Percentage of admissions with mortality

Abbreviations: ESA, erythropoietin-stimulating agent; ICU, intensive care unit; INR, international normalized ratio. aMean units of red blood cell, plasma, platelet, and cryoprecipitate 
transfused included per x admissions and per x bed days. bMorbidity events included individual or combinations of the following complication types: infection, renal, ischemic, thrombotic, 
respiratory, hematoma, gastrointestinal, neurologic, allergic reactions, return to operating room, resuscitation, cardiac, postoperative, genitourinary.
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(Used with permission: Trentino, et al. 2023)



On Behalf 
of the 

IFPBM and 
SABM 
Work 

Group 
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“The Essential Role of Patient 
Blood Management in a 
Pandemic:  A Call for Action.”
Shander, A. et al. Anesthesia and Analgesia 2020; 131:74-85.
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PBM Takes a 
Village

• Comprehensive PBM 
cannot be successful 
without a multidisciplinary 
team.

• Leadership is everything 
and leadership begins with 
you! 
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Blood is an Organ: 

Anemia is NOT 
the new normal!

Proprietary & Confidential © Collaborative Clinical Consulting, LLC 2025.  Materials may not be copied or distributed.

Disease(s) of the hematopoietic 
system, Blood Health, cannot be 
ignored and should be an integral 
part of patient-centered/patient-
engaged care.

Inattention to Blood Health may 
represent the world’s single 
biggest and costly failure to 
deliver care. 

Hofmann, A., et al. Anesthesia Analgesia 2022; 135:511-523.



“Now that the safety and efficacy of 

PBM has systematically been 

confirmed…not implementing PBM 

represents substandard care.”

33

Patient Blood Management:
The Standard of Care
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Dr. Donat Spahn Ann Surg 2019; 269:805



WHO Policy Brief, 2021
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“There is no doubt 

that our own blood is 

still the best thing to 

have in our veins.”
WHO Policy Brief, 2021



• 47 y.o. moderately obese female 
with Type 2 DM, mild HTN, 
hyperlipidemia, presents for 
evaluation for elective multi-level 
spine surgery

• PMH includes DVT 2 years ago, post 
right knee arthroplasty

• Current meds include ASA, 
metformin, enalapril, atorvastatin

• No current use of anticoagulant

• Current VS stable

Pre-op labs:

• Hgb = 10.9 g/dL, normocytic

• Normal platelet count, creatinine= 
1.8, normal PT/INR and aPTT, A1c = 
8.0%

• T&S= A+, neg Ab screen (no history 
of previous transfusion)

• Hemostatic risk assessment:

• ASA 

• multi-level spine surgery

• obesity

35

Clinical Vignette:  PBM in Action

Proprietary & Confidential © Collaborative Clinical Consulting, LLC  2025. Materials may not be copied or distributed



• Optimize DM

• Obtain Fe studies: Ferritin, TSAT, Ret-
He, CRP

• D/C daily ASA (?), platelet function 
testing pre-op (?)

• Discuss use of TXA, cell salvage, 
topical hemostats

• Thromboprophylaxis post-op; 
minimize phlebotomy

• Discussion of plan with patient and 
family/primary caregiver 

36

Clinical Vignette:  PBM in Action
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Questions/Discussion
“The treatment of a disease may be entirely impersonal; 

the care of a patient must be completely personal.”
Francis W Peabody (1927) JAMA 2015; 313:1868

37
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