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Alloantibodies to High-Incidence Antigen: Review of Cases and
Transfusion Experiences in Korea

Seung Jun Choi"™*, Yoo Na Chung®*, Duck Cho? Sinyoung Kim'

Department of Laboratory Medicine, Yonsei University College of Medicine’, Department of Laboratory Medicine and Genetics, Samsung
Medical Center, Sungkyunkwan University School of Medicine?, Seoul, Korea

Antibodies to high-incidence red blood cell antigens should be considered if panagglutination reactions are noted
in all panel cells, and negative reactions to autologous red blood cells are detected on antibody screening and
identification tests. In Korea, most of those antibodies are identified through international reference laboratories.
To prevent a hemolytic transfusion reaction, antigen-negative red cells should be provided for those patients who
have antibodies to red cell antigens. However, this is nearly impossible when the antibody has specificity to
high-incidence red cell antigen. In those cases, transfusion of autologous blood, cryopreserved rare blood and the
least incompatible blood components can be considered. In the case of surgery, acute normovolemic hemodilution
or intraoperative blood salvage can also be considered. For the patients who have antibodies to high-incidence
red cell antigens, it should be discussed to set up a national reference laboratory to quickly identify antibody
specificities, and to consider establishing rare blood donor registry and frozen rare blood storage/supply system.
This article reviews characteristics of antibodies to high-incidence antigens found in Koreans and also the transfusion
experiences of those patients based on literature. (Korean J Blood Transfus 2019;30:101-112)
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Table 1. Interpretations and approaches to panagglutination reaction on antibody identification test

Panagglutination Autocontrol Interpretation

Approach

Positive Positive 1. Autoantibody
2. Alloantibodies with

autoantibody

3. Therapeutic monoclonal

antibody-induced interference

(e.g., anti-CD47,
daratumumab, etc.)

Negative 1. Antibodies to high-incidence

antigens
2. Multiple alloantibodies

(Agglutination strength may

be variable.)
3. Therapeutic monoclonal

antibody-induced interference

(e.g., daratumumab,
anti-CD47, etc.)

1. Autologous adsorption (e.g., PEG, ZZAP, etc.)

2. Autologous adsorption (e.g., PEG, ZZAP, etc.)/
Enzyme modification (e.g., ficin, papain, etc.)/
Chemical modification (e.g., DTT, AET, 2-ME, etc.)

3. History taking of drugs including daratumumab, anti-
CD47.

If yes, then test with DTT-treated RBCs and/or multiple
RBC alloadsorptions [3].

(Recommend extended RBC phenotyping before drug
administration)

1. Test with antigen-negative RBCs/

Phenotyping with antisera containing suspicious alloantibody

2. Enzyme modification (e.g., ficin, papain, etc.)/
Chemical modification (e.g., DTT, AET, 2-ME, etc.)/
Temperature reduction (room temperature or below)

3. History taking of drugs including daratumumab, CD-47.
If yes, then test with DTT-treated RBCs and/or multiple
RBC alloadsorptions [3].

(Recommend extended RBC phenotyping before drug
administration)

Abbreviations: 2-ME, 2-mercaptoethanol; AET, 2-aminoethylisothiouronium bromide; DTT, dithiothreitol; PEG, polyethylene

glycol; RBC, red blood cell.
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Table 2. Review of the cases regarding antibodies to high-incidence red blood cell antigens reported in Korea

Antibody Number of HTR/HDEN Characteristics Reference(s)
case(s)

anti-J]MH 1 none high-titer, low-avidity 9]

anti-Ge 2 N/A* sensitive to papain [10,11]
(Ge2, Ge4: sensitive to papain, Ge3: resistant to papain)

anti-Jr* 4 HDFN resistant to papain and DTT [12-15]

anti-Di° 7 HDFN resistant to papain and DTT [16-21]
Di(a-b+): most common in Koreans

anti-Ku 1 HTR seen in immunized persons with the Knull phenotype [22]
by transfusion or pregnancy

anti-Ok" 1 N/A* resistant to papain and DTT [23]

anti-Sd* 1 none mixed-field agglutination [24]
proven by urine neutralization

anti-Yk" 1 none high-titer, low-avidity [25]

anti-Cs* 2 none high-titer, low-avidity [26]

anti-PP,P* 2 N/A* naturally occurring antibody [27]

anti-Rh17 5 HDFN, hydrops fetalis  antibody to CcEe antigens [28-33]

anti-Fy* 2 HTR Fy(a+b-): most common in Koreans [34,35]

*The cases have not received blood transfusion.

Abbreviations: DTT, dithiothreitol; HDFN, hemolytic disease of the fetus and newborn; HTR, hemolytic transfusion reaction;

N/A, not applicable.
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1. Autologous blood transfusion

2. Blood of family members
3. Cryopreserved rare blood

4. Rare donor registry

Low risk «

Clinical evaluation of the antibodies
associated with
hemolytic transfusion reaction

Least incompatible blood
1) selection based on MMA
2) transfusion with IVIG

For surgery

1. Autologous blood transfusion
2. ANH/intraoperative salvage

Fig. 1. Overall approaches to patients with antibodies to high-incidence antigens.
Abbreviations: A/C, autocontrol; ANH, acute normovolemic hemodilution; DTT, dithiothreitol; IVIG, intravenous

immunoglobulin, MMA, monocyte monolayer assay; RBC, red blood cells.
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