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The severity of illness and inflammatory markers cannot predict red blood cell 
alloimmunization in cancer patients
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Red Blood Cell (RBC) alloimmunization remains a major complication for transfusion-
dependent patients but factors governing risk for alloimmunization are little known. Antibody 
production is a serious complication in patients on long-term transfusion therapy; it may cause 
potentially life-threatening delayed hemolytic transfusion reactions (DHTRs), autoantibody 
formation as well as logistic problems, for example, to obtain timely and properly matched 
transfusion blood for patients in which new alloantibodies are detected. Even non-chronically 
transfused patients who become alloimmunized are 20 times more likely to form additional 
antibodies after one or more repeat transfusion events(1-3). This is not an ideal scenario for a 
patient population in which the benefit is proportional to the longevity of transfused RBCs 
and this may result in an extensive laboratory workup that consumes significant time and 
resources.

In an effort to reduce alloimmunization, some programs have been designed and 
implemented to provide Rh and K antigen-matched RBC transfusions to patients who are in 
need of chronic transfusion support but some patients still become alloimmunized despite this 
antigen matching(4,5). In contrast to prophylactic antigen matching, some institutions argue 
that the data supporting a reduction in DHTRs are insufficient to offset the cost of labor and 
resources required to perform extended matching for polytransfused patients. Characterization 
of patients and clinical conditions with high alloimmunization risk could help in the selection 
of patients who need to be extensively matched. By identifying such risks, it may be possible 
to predict responders and non-responders, thereby avoiding the use of costly antigen-matched 
units for non-responders, and only selecting phenotyped/genotyped-matched units for 
responders to reduce alloimmunization-associated morbidity and mortality. 

Several factors are predicted to influence the reaction of the recipient`s immune system 
to alloantigens including the dose and the immunogenicity of the antigen as well as genetic, 
and acquired patient-related factors and clinical conditions(6,7). It has also been shown that the 
number of transfusions plays an important role in RBC alloimmunization and that immune-
compromised patients have a lower risk to develop red cell antibodies. However, other patient-
related risks are little known. Although unexpected risk factors were found, such as solid 
tumors because of their chronic inflammatory state, there are few and limited studies showing 
that the inflammatory status of human transfusion recipients may regulate the immunogenicity 
of transfused RBCs(8).

In this issue of the Revista Brasileira de Hematologia e Hemoterapia, there is an 
important retrospective case-control study on a small group of alloimmunized and non-
alloimmunized patients with solid cancer, regarding the risk of RBC alloimmunization(9). The 
authors evaluated clinical factors related to the severity of the disease (ECOG performance 
scale, Karnofsky scale, presence of metastasis and body mass index) and inflammatory 
background (C-reactive protein) and concluded that these factors cannot be used to predict 
the risk of RBC alloimmunization in such patients. Although the relatively small number of 
patients is a limitation of the study, this paper represents an additional contribution in the field 
of RBC alloimmunization in patients with solid tumors.

The results of the studies of Dinardo et al. do not ratify the thesis that the inflammatory 
status regulates the immunogenicity of transfused RBCs(9). This finding supports the concept 
that there are combinations of factors influencing the immune response to RBC antigens.

 We will have to look to future studies by this group and others to better understand the 
risk factors of RBC alloimmunization in cancer patients in order to provide or not antigen-
matched RBC transfusions.
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