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Transfusion support is a critical supportive method for the patient before, during and after 

hematopoietic stem cell transplantation (HSCT). The general principle for transfusion is to transfuse 

cells or plasma that exactly matches between donor and recipient. However, these circumstances are 

usually unmet for patients undergoing HSCT. Therefore, an additional principle is required for safe 

transfusion. If exact matching is unavailable, transfusion should be performed to the recipient using a 

product expressing lesser antigen and antibody. For example, packed red blood cells (PRBC) with 

blood group O could be transfused into a recipient with AB blood group. As antibodies are an 

important factor for transfusion with abundant plasma components, platelet, fresh frozen plasma, or 

cryoprecipitate with blood group AB could be transfused to A recipient. Determination of ABO and 

Rh typing is important for transfusion. Cell typing and serum typing results both should be considered 

for the determination of the blood group.  

Packed RBC, leukocyte-reduced RBC, packed platelet, single donor-derived platelet, fresh frozen 

plasma, cryoprecipitate and granulocytes are one of the most commonly transfused products. Most of 

the products are irradiation with gamma rays or X-ray irradiators (25-50 Gy) to prevent graft versus 

host disease (GVHD) and leukoreduction (leukocyte < 1x106/unit) except for granulocyte products. 

Usually, life time use of irradiated blood is administered as immunological reconstitution status is 

difficult to confirm. 

In HSCT, ABO incompatibility could be classified as either major, minor, or bidirectional. Major 

incompatibility could be defined as the recipient having preformed antibodies or isoagglutinin to donor 

RBC or graft. This occurs in recipients with O blood type and donors with non-O blood type and 

recipients with A or B blood group and donors with AB blood group. Minor incompatibility could be 

defined as the donor having antibodies or isoagglutinin to the recipient RBC. This occurs in the 

recipient with A, B, or AB blood group and donor with O blood group or recipient with AB and donor 

with A or B blood group. donor with O blood type and recipient with A blood type). Bidirectional 

incompatibility could be defined as the recipient having A or B and the donor having B or A, 

respectively.  

A restrictive RBC transfusion threshold of 7-8g/dL of hemoglobin is recommended for 

hemodynamically stable adult. Hg threshold of 8g/dL is recommended for underlying cardiovascular 

diseases. Platelets should be transfused to nonbleeding, nonfebrile adult patient at platelet count 

≤10x109/L. Active bleeding, febrile adult patients might be transfused at platelet count ≤20x109/L or 

even at higher concentration depending on patient status.  

Clinical complications of major incompatibility are hemolysis, delayed RBC engraftment, pure red 

cell aplasia (PRCA) and delayed granulocyte or platelet engraftment. Clinical complications of minor 

incompatibility are hemolysis or passenger lymphocyte syndrome causing delayed hemolysis. 

Bidirectional incompatibility could have features of a combination of both major or minor 

incompatibilities. 

Prevention of clinical features for major incompatible cases could be performed by decreasing 

isoagglutinin either by plasma exchange or by immunoadsorption. Prevention of clinical features for 

minor incompatible cases includes alleviating passenger lymphocyte syndrome by a selection of graft 

from peripheral blood stem cells, administration of calcineurin inhibitors or exchange of donor RBC 

before HSCT. Prevention or treatment of sinusoidal obstruction syndrome or veno-occlusive syndrome 

could be performed by ursodeoxycholic acid or defibrotide, respectively. 

Transfusion support is requested for not uncommon clinical situations. Cord blood cell HSCT in 

adults requires 2 donors and often donor and recipient ABO groups could show incompatible ABO 

blood group features. A patient undergoing 2nd HSCT with an incompatible ABO blood group from 

the 1st donor could also happen. In these complicated cases, RBC of the O blood group and platelet, 

plasma with AB blood group are usually selected. 

RhD incompatibilities should also be considered. RhD-negative blood is recommended for 



transfusion unless both donor and recipient are RhD-positive. As RhD negative blood are rare in some 

region, alternative strategy should be considered. For RhD-positive recipients and RhD-negative 

donors, RhD-positive blood could be transfused until RhD antigens are weakened. For RhD-negative 

recipients and RhD-positive donors, RhD-negative blood should be selected until the RhD antigen 

appears to some degree and then, RhD-positive blood could be selected. In case of platelets, anti-RhD 

should be administerd before RhD incompatible transfusion. 

Granulocyte transfusion (GT) could be administered for patients undergoing chemotherapy or 

HSCT. GT could cause logistic problems and difficulties in recruiting designated donors. As decreased 

granulocyte could provoke or sustain the microbial infection, GT could be a therapeutic option as a 

bridging therapy until the recovery of white blood cells. However, as the efficacy of GT was not 

evident, further studies along with risk stratification of patients could provide an impact of GT 

undergoing HSCT.  

Transfusion support for HSCT patients should be determined based on the patient's cell typing and 

serum typing results for in vivo survival of RBC or grafts and to alleviate potential clinical 

complications. 
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