


TRANSFUSION STRATEGIES IN 
MALIGNANT HEMATOLOGY
HANADY SAMAHA, M.D
PROFESSOR OF CLINICAL LABORATORY MEDICINE
SGHUMC-SGUB



Disclosure Statement

I make the following declaration in relation to this CPD Activity :

• This complies with the Ministry of Public Health in Qatar Department of Healthcare 

Professions MoPH-DHP accreditation standards.

• There is NO Conflict of Interest.

• There is no plagiarism or copyright infringement.

• The content is balanced and free of bias, either commercial or non-commercial.



OUTLINE
• Transfusion practice in Hematology –Oncology:

– Blood usage in malignant hematology
– Restrictive vs Liberal strategies for RC Transfusion

• Hemoglobin cutoff
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• Platelet Transfusion
• PBM in Hematology Oncology
• Challenges in specific situations:

– Transfusion support for patients with MDS
– Mitigation of transfusion in MM patients treated with anti-CD38

• Future perspectives.



INTRODUCTION
• Blood transfusion is critical in managing patients with hematologic malignancies, as these 

patients often experience severe anemia and thrombocytopenia due to both disease and 
treatment.

• Hematologic malignancies create unique challenges for transfusion
– a high transfusion dependence 
– susceptible to risks like iron overload, alloimmunization, and transfusion-related complications.

• => transfusion strategies need to be finely tuned to balance efficacy and minimize risks.
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Blood use in hematologic malignancies: a nationwide overview in Sweden 

between 2000 and 2010
Transfusion incidence (—, RBCs; —, PLTs) and cumulative mean of PLTs (– – –) and RBCs (– – –) measured over time since diagnosis (0‐18 years old at diagnosis).
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Blood use in hematologic malignancies: a nationwide 

overview in Sweden between 2000 and 2010

ZHAO et al. Transfusion 2018, Volume: 58, Issue: 2, Pages: 390-401

(A) Transfusion incidence (—, RBCs; —, PLTs) and cumulative mean of PLTs (– – –) and RBCs (– – –) in patients that have received allogeneic stem cell 
transplantations, measured over time since transplantation. 
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RBC Transfusion Thresholds

•Liberal Transfusion: Triggered at Hb >9-10 g/dL.
•Aims for a higher Hb level, but studies show no additional benefit in 
mortality or recovery in stable patients​

•Restrictive Transfusion: Triggered at Hb 7-8 g/dL for stable patients.
•Proven to reduce transfusion volume without increasing mortality or adverse 
events.
•AABB’s 2023 guidelines endorse this approach for stable patients, including 
those with hematologic malignancies​​.



Hgb<7g/dL: stable hospitalized adults including ICU.

Hgb<8g/dL: prior cardiovascular disease, cardiac & orthopedic surgery

These recommendations do not apply to:

• Severe thrombocytopenia, hematology-oncology treatment and risk of bleeding

• Chronic transfusion Dependent anemia.



2024: Nine studies were included: eight RCTs and one NRS. 644 participants were included in 
analysis from six completed RCTs (n=560) and one completed NRS (n=84).

A restrictive transfusion strategy demonstrated a reduction in RBC usage, while there may 
be no impact on mortality. Definite conclusions are challenging 

There is a need for larger and methodologically better designed and executed studies. 
There is insufficient evidence to answer this review’s primary outcome.

Further RCTs are required overall, particularly trials inclusive of pediatric participants.​







Single unit transfusion is associated with lower hemoglobin levels at discharge.
Single unit transfusion is associated with less RBC units used per admission.

No significant difference in hospital stay, bleeding, adverse events, or mortality.
Future studies should assess transfusions in transplant subgroups. 

these studies should evaluate key transfusion-related endpoints, such as quality of life and 
the number of concurrent transfusions during hospitalization
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• Published platelet transfusion guidelines partly lack recommendations or differ in the platelet threshold 
recommendations in some clinical situations. 

• Platelet transfusion guidelines concur with strongly recommending prophylactic platelet transfusion for severe 
hypoproliferative thrombocytopenia ( 10,000/mL) following chemotherapy or allogeneic bone marrow 
transplantation. 

• Platelet transfusion decisions should be weighed against the risks of transfusions and the availability of platelet 
products.

An Update on Indications and Guidelines





Conclusion:
Among adult, oncology outpatients that were transfused interchangeably with one or two 
units of platelets, transfusion with two platelets did not offer a durable improvement in 
platelet count or impact the subsequent transfusion schedule.

A retrospective chart review was conducted of all 
adult oncology patients  who received an outpatient 
platelet transfusion over a 16-month period (July 
2016–November 2017). A total of 8467 platelet 
transfusions were administered to 602 patients during 
the study period.

Note: Low content platelet likely in pathogen reduced products
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PBM in Hematology Oncology:
Causes of Anemia

• Anemia is frequently induced via 
• direct deficiency: marrow infiltration/ coagulopathy-related bleeding
• indirect (e.g., anemia of chronic disease related to inflammation and 

autoimmune hemolytic anemia) effects.

• Anemia and thrombocytopenia are two common side effects of cancer 
treatment (chemotherapy and radiation therapy). 



PBM in Hematology Oncology:
Strategies

• Strategies to minimize exposure to blood products should be considered 
in light of the risks and complications of blood transfusion. 

• Long-term risks of alloimmunization, iron overload and transfusion-related 
immunomodulation (TRIM)

• Patient blood management (PBM) strategies that may be employed to 
reduce transfusions in cancer patients in both the inpatient and 
outpatient settings



PBM in Hematology Oncology: 
Strategies

• Adherence to stricter transfusion guidelines:
• use of a hemoglobin level closer to 7.0 g/dL as the transfusion trigger for 

stable patients with anemia
• transfusion of single rather than multiple RBC units in nonbleeding patients.

• A computer-physician-order-entry (CPOE) system with clinical-decision support (CDS)

• Identification of “PBM champions” to serve as role 

• Important role of data collection and analysis in the development of a PBM program.



PBM in Hematology Oncology:
specific Strategies

•Erythropoiesis-Stimulating Agents (ESAs):
•Used to raise hemoglobin minimally to avoid transfusions; discontinued if ineffective in 6–8 
weeks.
• reduce transfusion dependence for chemotherapy-induced anemia when cancer treatment is not 
curative (ASCO and ASH guidelines).
• Not recommended for most nonchemotherapy-induced anemias
• May be offered to selected patients with myelodysplastic syndromes (MDS).
• Associated Risks of thromboembolism; to be used cautiously, aiming to achieve the lowest 
effective Hb level.

- Iron Therapy: IV iron, often combined with ESAs, enhances Hb response, reducing the need for RBC 
transfusions even if iron deficiency is not present.



PBM in Hematology Oncology:
specific Strategies

Thrombopoiesis-Stimulating Agents (TSAs):
Effective in some chemotherapy-induced thrombocytopenia cases but carry risks such as 
disease progression in MDS.

Future Directions:
• Targeted therapies like immunotherapy and CAR-T may reduce the need for transfusions by 

minimizing marrow suppression.
• Luspatercept is a transforming growth factor β (TGF-β) ligand trap, which neutralizes TGF-β 

to suppress SMAD 2/3 signaling and promote terminal erythroid differentiation.



PBM in Hematology Oncology:
specific Strategies

Prioritization of PBM during the 
pandemic or a blood shortage 
help sustain the blood supply and lead to 
improved patient outcomes



Interventions in sequence to allow for appropriate analysis of each: 
• March2020:

• transfusion medicine physicians reviewing all RBC orders for patients with hemoglobin>8g/dL and all 
multiunit orders for platelet and RBCs in real time & discussion with ordering physicians 

• May 2020
• Updated wording of blood product orders in the electronic health record system 

• Including the expected post-transfusion increment for one unit of platelet or RBC administered and 
recommendation for single unit and threshold

• October2020
• Updated blood product transfusion guidelines for patients with HMs were approved and posted on the HM 

intranet page.



Adam F et al. JCO Oncol Pract 2022 02-22
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Transfusion support for patients with MDS

Anemia and Thrombocytopenia in MDS:

• Anemia is universal in MDS and associated with poor QoL and cardiac complications.

• Thrombocytopenia, common in MDS, increases bleeding risk and worsens prognosis.

Goals of Transfusion Support:
• Alleviate anemia and thrombocytopenia symptoms.
• Prevent complications like bleeding and cardiac stress.
• Improve functional outcomes and QoL.

Optimal Transfusion Practices:
• Tailored strategies rather than one-size-fits-all approaches.
• Questions remain about ideal hemoglobin thresholds and transfusion schedules.
• Emerging evidence suggests a liberal transfusion policy may benefit QoL.



Transfusion support for patients with MDS

Hemoglobin Thresholds for Transfusion:

• Lack of data on chronic anemia in MDS patients.
• REDDS and RBC-ENHANCE Studies indicate that liberal thresholds improve QoL but require 

more frequent transfusion
restrictive transfusion threshold (maintaining hemoglobin levels of 85–100 g/L) or a liberal transfusion 
threshold (maintaining hemoglobin levels of 110–125 g/L).

Challenges in Transfusion:

• Complications include transfusion reactions, alloimmunization, and iron overload.

• Iron chelation may improve outcomes but is underutilized due to cost and side effects.

Stanworth SJ et al. Br J Haematol, 189: 279-290. Buckstein et al. Transfusion. 2024;64:223–235.



Transfusion support for patients with MDS

Therapeutic Options for MDS:

• Treatments include erythropoiesis-stimulating agents (ESAs), hypomethylating 
agents, and stem cell transplantation.

• Transfusions remain central, especially for lower-risk patients.

• Current standard of transfusion care in transfusion-dependent MDS : regular red 
blood cell transfusions (2–4) units every 3–4 weeks.

Mo A, Wood E. Shortt J. Transfusion. 2024; 64(2): 236–247.



Transfusion support for patients with MDS

Therapeutic Options for MDS:

• The REDDS-2 Study is a randomized clinical trial that will assess the feasibility of 
a weekly red cell transfusion schedule (using matched red cells) and its impact on 
quality of life and physical function outcomes in patients with transfusion-
dependent MDS.

• Luspatercept: 58.5% achieved transfusion independence for at least a 12-week 
consecutive period within the first 24 weeks, along with an increase in hemoglobin 
of at least 1.5 g/dL. This contrasted with only 31.2% of patients receiving epoetin 
alpha (phase 3 COMMANDS trial)

Mo A, Wood E. Shortt J. Transfusion. 2024; 64(2): 236–247. 
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-luspatercept-aamt-anemia-adults-mds
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Mitigation of transfusion in MM patients treated with anti-CD38

• Background: Monoclonal antibodies (mAbs) like Daratumumab (anti-CD38) are 
used in treating multiple myeloma.

• They may interfere with pre-transfusion blood compatibility testing=> 
challenging transfusion scenarios.

– Binds CD38 on both myeloma cells and red blood cells (RBCs).

– Anti-CD38 drugs may lead to positive antibody screens unrelated to the patient's 
condition.

– Causes false-positive antibody screens, masking alloantibodies in blood tests.

– Effect on testing persists up to 6 months after treatment.



Mitigation of transfusion in MM patients treated with anti-CD38

Nedumcheril et al.Journal of Blood Medicine 2021:12 327–336



Mitigation of transfusion in MM patients treated with anti-CD38

• Recommended Testing Before Therapy:

– Baseline ABO/D typing, antibody screening, direct antiglobulin test (DAT), and 
phenotype/genotype for key antigens (Rh, Kell, MNS, etc.).

• During Therapy:

– Treat reagent RBCs with dithiothreitol (DTT) to bypass Daratumumab interference.

– Use DTT-treated RBCs for antibody screening and ensure Kell antigen-matched units for 
transfusion.

– Grifols sCD38 has received the CE mark November 2023



Mitigation of transfusion in MM patients treated with anti-CD38

• Transfusion Management Recommendations:

– Elective and Non-Urgent Transfusions:

• Use ABO, Rh, and K-compatible blood after antibody testing.

• Provide irradiated blood if required.

– Emergency Situations:

• Administer uncrossmatched ABO and D-compatible blood if needed.

• Effective communication and preemptive testing 

• Close collaboration among healthcare providers and adherence to specific testing protocols
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Summary of main research and policy priorities:
• Continued need for evidence for safe and effective use of blood components, including how donor/donation 
characteristics impact on outcomes after transfusion. E.g. Better diagnostic tests and biomarkers identifying 
transfusion needs remain an area of research need. 
• Strategies for addressing prevention and management of alloimmunization, and the role of genotyping of 
donors and patients for matching.
• Defining evidence-informed indications for therapeutic apheresis and use of immunoglobulins, including dose 
and formulations alongside addressing self-sufficiency at a European level.
• Initiatives on safety and hemovigilance should specifically include donor vigilance of blood, plasma, and cell 
donation.
• Research in new areas of cellular therapies and the place of ex vivo generation and storage of blood cells.

Hemasphere (2022) 6:2 
EHA Aims to highlight achievements in the diagnostics and treatment of blood 

disorders to better inform European policy makers and other stakeholders 
about the urgent clinical and scientific needs and priorities in the field of 

hematology.



Anticipated impact of the research

• New methodological approaches to trial design, incorporating routine data

• Big Data, AI: access and analyze comprehensive real-world data through 
electronic medical record systems

• Cost-effectiveness is an increasingly important objective for research given 
the costs (alongside unwanted effects) of unnecessary transfusions.




