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• Red Blood Cell Transfusions

• Platelet Transfusions

• Granulocyte

• “Adjuvant” scenarios
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Red Blood Cells

National Blood Collection and Utilization 
Survey--2023

10,975,000

10,328,000

McDavid K, Lien R,
Chavez Ortiz J, Bradley T, Luciano A, Griffin I,
et al. Have we reached a new baseline for blood
collection and transfusion in the United States?
National Blood Collection and Utilization Survey,
2023. Transfusion. 2025. https://doi.org/10.1111/
trf.18187

National Blood Collection and Utilization 
Survey--2023

• McDavid K, Lien R,Chavez Ortiz J, Bradley T, Luciano A, Griffin I,et al. Have we reached a new baseline for blood collection and transfusion in the United States? National Blood Collection 
and Utilization Survey,2023. Transfusion. 2025. https://doi.org/10.1111/trf.18187
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4

5

6



5/30/2025

3

Red Blood Cells

• Indications
• Correct anemia
• Suppress endogenous erythropoiesis
• Reduce complications associated with abnormal circulating RBCs

• Different strategies between acute setting and chronic support

• Repeat transfusions
• Iron overload
• Alloimmunization

• evanescence
• Delayed hemolytic transfusion reactions
• RBC survival—important for those requiring chronic transfusions

                                                                                                      Fasano R Transf Med Rev 2023

Red Blood Cells

• Measurement of transfusion efficacy
• Surrogate

• 1- hour post-transfusion increment

• Transfused hemoglobin (g Hb/Kg/day to maintain Hb level)

• Mean pre-transfusion Hb

• Sickle Cell Disease: change in Hb A (immediate post/prior to next transfusion, Δ Hb A)

• Direct
• 51 Chromium

• Biotin

                                                                                                        Fasano R Transf Med Rev 2023

Red Blood Cells

• ASH and ASCO
• No specific RBC transfusion protocols for hospitalized heme/onc patients

• ASH: Protocols for patients with Sickle Cell Disease

• Pediatrics
• Evidence-based recommendations--lacking

• Clinical practice guidelines developed— predominantly acute situation
Supportive Care in Cancer (2024) 32:766

• Restrictive transfusions

• Lower cost

• No increased mortality/morbidity risk
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Blood transfusions, Outcomes: Participants 
exposed to blood transfusion by clinical 
specialties (30-day outcomes) Cochrane Review 

restrictive transfusion: Hb 7.0-8.0 g/dL

liberal transfusion: Hb 9.0-10-0 g/dL

Restrictive versus liberal red blood cell transfusion strategies for people with hematological 
malignancies treated with intensive chemotherapy or radiotherapy, or both, with or without 
hematopoietic stem cell support (Review) Cochrane Database of Systematic Reviews 2024, Issue 5. Art. No.: CD011305. DOI: 

10.1002/14651858.CD011305.pub3.                                                                                 

0 to 3 months   Main results:

• Nine studies met eligibility adults 

• 239 with acute leukemia receiving chemotherapy and 315 receiving 
HSCT (166 allogeneic and 149 autologous). 

The transfusion threshold ranged from 70 g/L to 80 g/L for restrictive 
and from 80 g/L to 120 g/L for liberal strategies. 

Evidence from RCTs 

 Overall, there may be little to no difference in the number of 
participants who die within 31 to 100 days using a restrictive compared 
to a liberal transfusion strategy, but the evidence is very uncertain.

The evidence is up-to-date until 21 March 2023.

The evidence is up-to-date until 21 March 2023.
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The evidence is up-to-date until 21 March 2023.

Sickle Cell Disease/Thalassemia

• Chronic transfusion therapy
• Challenges

• Complications of red cell alloimmunization
• 30%-50% of patients with Sickle Cell Disease

• Delayed hemolytic transfusion reactions
• 4% of transfusions to patients with Sickle Cell Disease

• Bystander hemolysis
• RBC phenotype-match for Rh (C, E or C/c, E/e), K

• 1.94 antibodies/100 RBC units transfused vs. 0.25-0.4 antibodies/100 RBC units 
transfused

        
Chou and Hendrickson “How I Treat Challenging Transfusion Cases in Sickle Cell Disease” Blood 
2024

Sickle Cell Disease/Thalassemia

• Nearly 85% of individuals of African descent carry variant RHD or RHCE alleles

• Variant Rh antigens are not identified by traditional blood bank phenotyping tests

• Variant RH alleles explains approximately one-third of Rh antibodies formed by patients 
with SCD, the remainder are likely stimulated by altered Rh proteins on donor RBCs

• DNA-based methods that match according to RH variants are under investigation.

                                                                      Chou and Hendrickson “How I Treat Challenging Transfusion Cases in Sickle Cell Disease” Blood 2024
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Sickle Cell Disease

Analogous to recommendations for 

patients with hemoglobinopathies
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Chou and Hendrickson “How I Treat Challenging Transfusion Cases in Sickle 
Cell Disease” Blood 2024

Platelets

McDavid K, Lien R,
Chavez Ortiz J, Bradley T, Luciano A, Griffin I,
et al. Have we reached a new baseline for blood
collection and transfusion in the United States?
National Blood Collection and Utilization Survey,
2023. Transfusion. 2025. https://doi.org/10.1111/
trf.18187

57%

Platelets
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36%

17%

Platelets

No threshold platelet offered
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Platelet Guideline: Summary of 
Recommendations

Platelet Guideline: Summary of 
Recommendations

Platelet Dose (low vs standard)

The Data Safety Monitoring Board stopped the 
study: the difference in the grade 4 bleeding 
reached the prespecified threshold of 5%

(1.5 to 3.0  vs 3.0 to 6.0 x 1011 platelets per transfusion)
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• This study evaluated the effects of platelet dose
on hemostasis and transfusion end points
 
•  Medium dose was equivalent to
 the standard dose currently used 
•  Low dose was half the medium dose
•  High dose was twice the medium dose

Prophylactic Platelet Dose—low dose: more transfusions

n engl j med 362;7 nejm.org february 18, 2010

Lower dose group received more transfusions

Control 13%

UV-B  5%  (p=0.03)

F-PC  3%   (p=0.0004)

F-AP  4%     (p=0.01)

Control 45%

UV-B 21%  (p<0.001)

F-PC  18%   (p<0.001)

F-AP  17%   (p<0.001)
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Transfusion-associated bacterial sepsis

• Directly related to the amount of blood component 
transfused 

• Pathogen concentration 

• Degree of immunocompetence of the transfused patient

PATHOGEN REDUCTION

Bleeding Events

Adverse events
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1 h platelet count increment

24 h platelet count increment

PATHOGEN REDUCTION

Platelet transfusion interval (days)

Number of platelet transfusions/patient

Pathogens 2022, 11, 639. 
https://doi.org/10.3390/pathogens11060639

PATHOGEN REDUCTION
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Conclusion: In comparison to ABO-identical platelets 
transfusions
•  Nonidentical platelets transfusions exhibited
      lower transfusion efficacy 
• The clinical safety between the groups was similar
• ABO-nonidentical transfusions are acceptable, albeit 

inferior to ABO-identical ones   

• ABO-identical platelet transfusions 
• Higher mean post-transfusions 24 h CCI compared to 

ABO-nonidentical platelet transfusions
•  not statistically significant.

• 30%----Pathogen reduced            
•  For BMT patients—no irradiation  

• 70%----LVDS
• False-positives:  Cutibacterium acnes—resulted in unnecessary hospital 

re-admissions

0.83% of platelet transfusions → transfusion-related reactions

Platelet shortages
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use of the BC method may offer logistical advantages, which 
could result in higher plasma and platelet recovery and 
increased platelet availability, when compared to the PRP 
method
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Cold Stored Platelets

• Room temperature stored platelets (c, d) 

• Functional lesion first few hours—less effective

• More effective than refrigerated platelets stored 

for  24 hours 

• Refrigerated platelets (a, b)

• Immediately effective 

•  Less effective 24 and 72 hours posttransfusion
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Recently available automated component preparation—
increase availability?

Carter Blood Care First to Complete the Transition to Automated Whole Blood 
Processing With Terumo Blood and Cell Technologies January 29, 2025

www.thelancet.com/haematology Vol 12 January 2025

blood® 15 SEPTEMBER 2022 | VOLUME 140, NUMBER 11

• Approximately 1% of patients
      in the TREATT trial 
• Approximately 6% in the A-TREAT trial 

• Grade 3 or higher bleeding
• no hemorrhagic deaths in either study

• Current approaches to platelet transfusion in 
preventing serious bleeding are effective

• Confirms of the resilience of the microvasculature,
      even at very low platelet counts                                
Charles A Schiffer
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Granulocytes

BLOOD, 29 
OCTOBER 2015 x 
VOLUME 126, 
NUMBER 18

Composite day 42 survival and microbial 
response was 42.9%
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Adjuvant

McDavid K, Lien R,
Chavez Ortiz J, Bradley T, Luciano A, Griffin I,
et al. Have we reached a new baseline for blood
collection and transfusion in the United States?
National Blood Collection and Utilization Survey,
2023. Transfusion. 2025. https://doi.org/10.1111/
trf.18187

Align utilization and Outcomes National Blood Collection 

and Utilization Survey--2023

Availability impacts outcomes
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Align Collections and Demand: reduce 
wastage, decrease shortage scenarios

Align patients with data
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Rates of Ab evanescence are as high as 36% 
within 1 year and 68% within 10 years 
With 64% of hospital records being discrepant 
due to Ab evanescence

Daniel S. Jones and Gina Folk 
DOI 10.1111/trf.17504

“Maybe twice per month do we find a
history we were unaware of on a patient in the registry.”
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Improve QoL: Hospice Care

Hematology 2024 | ASH Education Program
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Improve Process: Artificial Intelligence

Rafiei et al. 2024 | https://doi.org/10.34133/hds.0197

Conclusion: This study pioneers the use of machine learning 
models for predicting the likelihood of blood transfusion receipt 
in a diverse cohort of critically ill patients. The findings of this 
evaluation confirm that our model not only effectively predicts 
transfusion reception but also identifies key biomarkers for 
making transfusion decisions.

Improve Outcomes: Artificial Intelligence

What is in the bag?

How can we make better products?

How do we know if it works?

Linking blood component 

preparation and donor 

characteristics with recipient 

outcomes is pragmatic and paints 

way to  future studies

Blood. 2019;134:995-6

Align process, component preparation/donor 
characteristics with patient outcomes
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(Blood. 2019;134(13):1003-1013)

Align process, component preparation/donor 
characteristics with patient outcomes

Post=transfusion Hb increment per 

RBC unit: range 0.59-1.65 g/dL

Different modifiers are additive

TRANSFUSION 2019;59;1945–1952

• Prolonged storage
• duration of storage 5–9, 10–19, 20–29, or ≥30 

days  
• associated with a significantly lower 

hemoglobin increment per RBC unit 
compared to units stored <5 days

• Units with prolonged storage give up to 15% less 
hemoglobin increment than expected

Align process, component preparation/donor 
characteristics with patient outcomes
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Align process, component preparation/donor characteristics with patient outcomes

Blood 3 APRIL 2025 | VOLUME 145, NUMBER 14

Align process, component 
preparation/donor characteristics with 
patient outcomes

Higher donor hemoglobin concentration 
consistently led to greater increases in 
recipient hemoglobin and mass
 
Extended component storage times were 
associated with elevated recipient bilirubin 
and carboxyhemoglobin levels
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• Prior research has focused on blood type compatibility and 
minimizing adverse reactions

• This study highlights how donor attributes and red cell 
component storage contribute to transfusion efficacy 
• evidence-based personalized transfusion medicine  

• Certain donor characteristics influence transfusion efficacy 
• Adopting a “donor considerate” approach 

• requires logistical and regulatory relevant donor data   
availability at the point of transfusion

• Initial steps include 
• pilot projects where blood centers provide 

additional donor metrics for specific patient 
populations 
• such as chronically transfused patients or 

those with compromised cardiopulmonary 
function

An agnostic study of donor and component factors associated with 
transfusion-related changes in laboratory markers 

PolyHeme, HemAssist, and Hemospan, 
Hemopure: a 2008 meta-​​analysis concluded 
that HBOCs associated with a significantly 
increased risk of death and myocardial 
infarction

Today, researchers are hoping that new-generation 
HBOCs will be able to avoid some of the issues of their 
predecessors.

Banking on Artificial Blood
March 2025
After years of investment, researchers are closer than ever to 
cashing in on a shelf-stable alternative.
Jill Sederstrom
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Concluding comments …

• Hematology/Oncology  Red Blood 

Cell/Platelet transfusion requirements 

reflect differences in acute and chronic 

transfusion strategies 

• Blood collection agency-hospital interaction 

needed to evaluate “adjuvant” transfusion 

safety and availability enhancement

• personalized transfusion medicine

• donor considerate approach

Thank you
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