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  Leukocyte content of whole blood average two  
  billion(2×109)Leukocyte per 500 Ml of whole blood. 
 
  during blood component preparation : 
  
  90％ of leukocytes fractionate with the red blood   
  cell(RBCS) 
  
  8％ is retained within platelet concentrates 
 
  2％ are present in plasma 



  

 

 

 

 

 

 

 

    Proven Benefits of Leukoreduction 

 

•Reduced febrile transfusion reactions  

 

•Reduced HLA alloimmunization 

  reduced platelet refractoriness 

•Reduced CMV transmission 



 
 

UNIVERSAL  LEUKOREDUCTION(2) 
  
 

   Canada, Austria ,France, Great britian, Ireland,  

   Norway, Netherland, Portugal, Spain, Japan,  

   Germany, are already implementing universal  

   leukocyte reduction of their blood supplies 

 





 AMERICAN ASSOCIATION OF BLOOD BANK 

 leukocyte content in a blood component unit  

 should be less than 5×106 /unit after  

 leukoreduction(3log reduction 99.9％) with a  

 minimum Of 85％ red cell recovery in 95％ of  

 the units tested.                                      

 EUROPEAN  COUNCIL  GUILDINES are a little more  

 stringent in terms of residual leukocyte content  

 and require it to be less than 1×106/unit 

 





Prestorage vs. bedside 
 

  Bedside filtration 

  reduction in  

  Allosensitization to HLA  

  lowering of the rate of  

  refractoriness to platelet  

  transfusion  

    prestorage  

    in addition: 

    reduction of febrile non- 
hemolytic transfusion 

    reactions by prevention 
of cytokine accumulation 

 



    FEBRILE NONHEMOLYTIC TRANSFUSION REACTION 

    Incidence 

 
    0.5％ in patients receiving a first blood transfusion 

 
    60％ in chronilly transfused patients 





                               FNHTR  MECHANISM 

  A.recipient antibodies reacting donor leukocyte and  
      stimulating the release of cytokine from the donor   
      cell  
   
     
  B.passive transfer of cytokine that accumulate in  
      whole blood derived platelet concentrates during  
      storage. 
  
 
 



  1)The amounts of IL- 1, IL-8, and TNF alpha increased   
      during the storage period.   
  2)Filtered units had lower concentrations of IL-1,  
      IL-6, IL-8, and TNF alpha after 2 weeks of storage  
      than did the control and WBC-rich units.    
  3)The amounts of cytokines in filtered units did not  
      increase during the study period.  
  4)CONCLUSION: Prestorage filtration seems to   
      diminish the amount of IL-1, IL-6, IL-8, and TNF  
      alpha RBCs during storage. 
 
     Transfusion  Volume 37, Issue 7,  pages 678–684, July 1997 



＊IL-8 and IL-1 beta accumulated in the supernatants  
     of stored RBCs despite cold storage conditions. 
 
 
＊WBC filtration early in storage prevented the  
     accumulation of IL-8 
 
     Transfusion 

     Volume 35, Issue 3,  pages 199–203, March 1995 

 



Febrile Transfusion Reaction 
 • DAYS OF STORAGE OF             IL-1B(pg/ml)                        IL-6(pg/ml) 

• PLATELET CONCENTRAYES         median(range)                      median 
(range) 

• NOT LEUKOCYTE REDUCE 

•   1 DAY                                               0                                                1 

•   3 DAYS                                             4                                               64 

•   5 DAYS                                             14                                             540                 

•   10 DAYS                                           106                                         1314 

• LEUKOCYTE REDUCED 

•   1 DAY                                                0                                                 2 

•   3 DAYS                                              0                                                 8 

•   5 DAYS                                              0                                                 6 

•   10 DAYS                                            0                                                 5 

•                                                       Heddle N Eng J Med 1994 

 







     Prevention of HLA alloimmunization and platelet   
     refractoriness 
    
    .donor antigen presenting cell are able to present  
     HLA classI and II antigen to recipient T-cell. Which  
     result in host anti-HLA antibody production 
 
  
    . it is confirmed that prestorage   
     leukoreduction was highly effective at lowering  
     HLA alloimmunization 



      HLA Alloimmunization 
        

      Cause of platelet refractoriness 
     .Alloimmunization 

     --HLA antibody  (70-80％) 
     --platelet antibody  (20-30％) 
Non-immune causes 
     --consumption:sepsis.DIC.GVHD 

     --Sequestration:splenomegaly 

     --Drug-related 



                      HLA Alloimmunization 

   Animal study:8 weekly infusions in rabbits 
   Filtration             platelet survival        refractory state 

   Prestorage LR             54.7 hr                 33％ 

   Post-storage LR          31 hr                    67％         
   No LR                           18.5hr                  96％ 

  
   B lajchman Blood  1992:79:1731 





          Transmission of leukocyte associated viruses  
          (eg cytomegalovirus) 
     
      Transfusion-associated CMV infection is a   
      significant morbidity and mortality in Immune- 
      compromised patients and especially in organ  
      transplant recipients 



       Prevent of leukocyte-transmitted infections 
    
    .leukoreduction can reduced the transmission 

     Of leukocyte-borne viruses.such as CMV. 
 
     And Epstein barr virus(EBV) 
    
    .most studies focus on CMV transmission.since it   
     can be associated with high morbidity and  
     mortalitiy for immunosuppressed patients 



      CMV Transmission 
   
   ＊CMV can be transmitted by transfusion 

    
   ＊CMV resides in WBC 

   
   ＊CMV transmission can be reduced by removing   
       WBC(leukoreduction/filtration) 
    
   ＊removal of WBC is equally effective as screening for  
       antibody 



                     CMV transmission 
                         
                             Not filtered        filtered           p value 

 
  CMV infection      9/24                 0/30           
                                   
                                  21％                 0％             0.005 

 
   Lancet 1989 ;3 June:1228-1231 

 





    In the absence of definitive evidence-based studies,   
    pretransfusion medication to prevent transfusion  
    reactions should not be encouraged 

 
    Transfusion 

    Volume 48, Issue 11,  pages 2274–2276, November    
    2008 









       adverse effects of leukoreduction 
 
     ＊loss of blood cell 
 
    ＊Hypotensive reaction(ACE inhibitors) 
   
    ＊RED EYE SYNDROME 



＊ Hypotensive reactions can occur with blood   
      products that are LR before storage 

 
＊these reactions that may be occurring more  
     frequently now that ACE inhibitors are so  
     commonly prescribed. 
 
      Transfusion 

      Volume 44, Issue 9, pages 1361–1366, September 2004 

http://onlinelibrary.wiley.com/doi/10.1111/trf.2004.44.issue-9/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/trf.2004.44.issue-9/issuetoc


The pathophysiology of HyTRs is not 

fully understood. Circumstantial 

evidence supports the hypothesis that 

increased bradykinin (BK) levels, as 

seen with the use of negatively 

charged leukoreduction filters and the 

use of ACEi, is a major contributor to 

the pathophysiology of HyTR. 

 

Transfusion 

Volume 55, Issue 7,  pages 1668–

1674, July 2015 

 

























 



Thanks for your attention 


