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Leukoreduction

• Removes logs of white blood cells (WBC)
• Filter or gravity based removal of WBC
• In US, <5x106 WBCs for RBC, aPLT, and whole blood
• In Europe, <1x106 für alles

Northern Lights over Pittsburgh, PA



Is leukoreduction needed for everyone?

• LR has several widely accepted benefits
• Can be important for stable patients
• What about patients with life threatening bleeding?

Fortaleza, Brazil



Several accepted benefits of LR:1 

• Reduces febrile reactions

Pittsburgh, PA



• Prestorage LR removes an important source of cytokines before 
they can be released into the product

• Can be very uncomfortable for patients but not life threatening

Yazer MH et al. Transfusion 2004;44:10-15

Reduces febrile reactions

PLT PLT



Thanks for the photo, Phil



Several accepted benefits of LR:2 

• Reduces CMV and HTLV 
transmission



• 502 bone marrow transplant recipients were randomized to 
receive CMV seronegative or LR blood products

• LR was equivalent to using seronegative donors in the primary 
analysis

Bowden RA et al. Blood 1995;86:3598-3603

Reduces CMV transmission

LR



Thanks for the photo, Beckett



Several accepted benefits of LR:3 

• Reduces HLA alloimmunization



• 603 patients with acute myeloid leukemia
• Significantly lower immune PLT refractoriness amongst those who 

received filter/apheresis LR PLTs vs. control

Reduces HLA alloimmunization

TRAP Trial. NEJM 1997;337:1861-1869

Unmodified pooled PLT

Kakaiya RM Trial. Transfusion 2010;50:1328-1334



Thanks for the photo, Phil



Some possible benefits of LR 

• Might reduce/eliminate transfusion related 
immunomodulation (TRIM)

• Might prevent transfusion associated graft vs host 
disease (TA-GVHD) Jerusalem, Israel

Does it look familiar?
It’s Hebrew for love



Thanks for the photo, Beckett



Several problems with WB LR:1 

Unit must be filtered within 8 hours 
of collection



• Non-LR units can 
be kept cold for 
24 hours

• LR has to occur 
within 8 hours

• Extra 16 hours 
could increase 
LTOWB donation

• PLT-sparing WB 
filter only 
available from 
one company

• Same with 
CPDA-1 bag

Must be filtered within 8 hours of collection

Yazer MH et al. Transfusion December 2024



Several problems with WB LR:2 

Filtration might or might not affect 
platelet function
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• PLT count: affected
Filtration might affect PLT function

Still a lot of PLTs



• PLT aggregometry: affected

Remy KE et al. J Trauma Acute Care Surg 2018;84:S104-S114

Filtration might affect PLT function

ADP

TRAP

ASPI

Coll’n



• PLT aggregometry: not affected

Morris MC et al. Transf Med 2019;29:351-357

Filtration might affect PLT function

ADP TRAP

ASPI Coll’n



• Clot formation time, maximum clot firmness: affected

Rice J et al. Transfusion 2021;61:S90-S100

Filtration might affect PLT function

^ comparison vs pre-LR



• Thrombin generation: not affected

Thomas KA et al. Transfusion 2019;59:1539-1548

Filtration might affect PLT function

vs.



Several problems with WB LR:3 

LR does not improve clinical 
outcomes in life threatening 

bleeding patients



• Randomized trial of LR vs non-LR RBC transfusions in 
injured patients

• Evaluated infection within 28 days of randomization

LR not associated with improved survival

Nathens AB et al. Shock 2006;26:342-347Watkins TR et al. Crit Care Med 2008;36:1493-1499

Secondary analysis



• Prospective observational study of injured LR vs 
non-LR LTOWB recipients

• “Primary outcome:” 24-hour survival

LR not associated with improved survival

N=97 N=70

Fadeyi EA et al. Transfusion 2020;60:2834-2840



THOR-AABB Joint Working Group conclusion on LR 
for life threating bleeding

For clinical programs that use LTOWB for treating 
patients with life threatening hemorrhage, the data do 
not support requiring the LTOWB to be leukoreduced. 

The leukoreduction of LTOWB for patients with life 
threatening hemorrhage could be considered optional 

unless its use is mandated by local or national 
regulations

Yazer MH et al. Transfusion 2024;64:2391-2399



Not everyone agrees

Transfusion 2025;65:375-378



• Editorial suggesting that because we do not have RCT data 
showing superiority of (presumably non-LR) LTOWB to 
(presumably LR) CT, we should use the LR product

Apply the same standard, please

Adkins et al. Transfusion 2025;65:375-378

• SCT
• AML
• Colorectal 

surgery
• Cardiac 

surgery

• PPH?
• GI 

bleeding?
• ANY other 

surgery?
• AAA?

Etc…



Conclusions

• If you are obliged to do LR, do LR
• If you are not obliged, ask yourself why you are doing LR?
• Probably minimal harm in LR, probably minimal harm in 

not LR
• Would non-LR improve your inventory? Simplify your 

collections program?



Thanks a lot!



Another possible problem with LR

• LTOWB storage to day 35



• TEG maximum amplitude (MA): clearly worse at day 35

Sivertsen J et al. Transfusion 2020;60:1042-1049

Effect of extended storage on PLT

LR
Not LR


