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There are six probable causes of antibody mediated rejection (AMR) which could occur in 

ABO-incompatible kidney transplant recipients despite of low anti-ABO antibody titer.  

1. Low ABO-antibody IgG titer but high IgM titer before transplantation 

In general, not anti-ABO antibody IgM titer but IgG titer is concerned. However, IgM is 

particularly well suited for inducing complement activation and aggregation because of a 

pentamer. Red blood cell agglutination reaction in vitro demonstrated that agglutination was 

visualized in the renal tissue in a patient with more than x 128 anti-ABO antibody IgM. We 

have experienced one case of hyperacute rejection who had x128 anti-A antibody IgM and 

x64 IgG without donor specific HLA antibodies. Plasmapheresis was not performed in this 

case before transplantation. IgM is more easily removed in terms of plasma pheresis 

because of a large molecule. IgM also tends to be blocked to a larger extent than IgG. 

These pre-conditioning should be considered in a patient with the low IgG titer but the high 

IgM titer.  

2. Immunosuppression for B cell 

Our previous immunosuppression was consisted of azathioprine, cyclosporine, and steroid 

with splenectomy from 1989 to 2006. We have introduced the immunosuppression which 

consisted of mycophenolate mofetil (MMF), tacrolimus or cyclosporine, steroid and rituximab 

since 2006. The incidence of AMR were 6 /69 patients (8.7%) and 23/85 patients (27.5%) 

(p<0.007) under recent and previous immunosuppression, respectively. A severe AMR 

episode with anuria or oliguria was frequently observed in ABO-incompatible kidney 

transplant patients 2~3 days post-transplant under previous immunosuppression. The 

desensitization protocol including rituximab and MMF instead of azathioprine and 

splenectomy obviously was more effective to prevent from AMR. AMR occurs due to the de 

novo anti-ABO antibody following exposure of ABO-antigens in endothelial cell of a renal 



 

allograft on transplantation. Therefore, desensitization by MMF and rituximab was important 

before transplantation. Particularly, an ABO-incompatible kidney transplant patient even with 

low ABO-antibody titer must be given optimal dose of those from 10~14 days before 

transplantation. With an optimal desensitization, no rebound of IgG and IgM titers would be 

observed, and a patient would have no AMR with maintained low titers.  

3. The method of measurement of anti-ABO-antibody 

The complex of ABO-blood group antigen is different between red blood cell and renal 

endothelial cell. Therefore, the isoagglutinin test using red blood cells is neither specific nor 

sensitive against renal endothelial cell. The CD31-ABO microarray is more accurate to detect 

anti-ABO-antibody against renal endothelium. Even if the IgG and IgM titers with the 

isoagglutinin test would be low such as x16 or x32, they might be high levels with the CD31-

ABO microarray. In addition, the antibody levels with the CD31-ABO microarray correlated 

with the occurrence of AMR.  

4. AMR after bacterial infection 

Some of bacterial species have blood group ABO-antigen. If the donor’s blood group antigen 

would be same as that of the bacterium, the recipients could be exposed the same antigen 

by bacterial infection and then would produce anti-donor ABO antibody. There is a case 

report in which an ABO-incompatible kidney transplant recipient had AMR with increased 

IgM titer to x256 after methicillin resistant staphylococci epidermidis pneumonia.  

5. Infusion of plasma or blood of a recipient blood group 

There was a report of misuse of a pack of plasma of recipient blood group by an anesthetist 

during the operation of ABO-incompatible kidney transplantation. The perfusion of the graft 

was not good. However, the graft function was reversed with steroid pulse therapy and 

immediate plasma pheresis after operators noticed such an accident. If ABO-incompatible 

kidney transplant recipient would need blood transfusion washing red blood cells would be 

preferable. Whole blood transfusion could induce AMR.  

6. Anti-HLA antibody 

An ABO-incompatible kidney transplant recipient with an anti-HLA antibody against a donor 
would have a great risk for AMR. It is difficult to differentiate AMR due to ABO or HLA 
incompatibility or together. We always must consider that the causes of AMR should be 
comprehended, and AMR should be avoided under an optimal immunosuppression in ABO-
incompatible kidney transplant patients even with low ABO-antibody titers. 

 

 

 

 


