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Abstract:

Background: Alloimmunization is an adverse effect of blood transfusion. Objective: To study the characterization
and specificity of red cell antibodies in transfused patients at Phramongkutklao Hospital and to compare the data
with previous reports that used column agglutination technology (CAT) as the technique for screening and
investigating red cell antibodies. Methods: Study the characterization of red blood cell (RBC) alloantibodies in
1,178 immunized patients between 2005 to 2016. Result: The characterization of RBC alloantibodies consist of
single alloantibody 83.19%, multiple alloantibodies 11.46%, alloantibodies plus autoantibodies 0.94%, autoanti-
bodies 1.10% and antibody of undetermined specificity 3.31%. The most common single RBC alloantibody is
anti-Mi® 65.16% followed by anti-E 22.26%, whereas the common multiple RBC alloantibodies are anti-E + -Mi"
and anti-c + -E 28.77% and 14.38%, respectively. The high frequency of anti-Mi" and anti-E were similar between
this study and three previous reports from Songklanagarind Hospital, Maharaj Nakorn Chiangmai Hospital and
Khon Kaen Hospital. Conclusion: Anti-Mi® and anti-E are the most common RBC alloantibodies in Thai patients
who received blood transfusions.
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Introduction

Alloimmunization is a common problem in patients
undergoing blood transfusion. Most studies have been
carried out on patients who chronically received blood
transfusions'”. In patients affected with hemoglobin-
opathies, hematologic diseases, various types of cancer,
receiving of organ transplantation, and patients with
renal failure, the prevalence of alloimmunization has
been reported to be up to 60%, while in hospitalized
patients receiving transfusions alloimmunization has
been seen in about 1% to 10% .

The aim of pretransfusion testing was performed for
detection and investigation of clinically significant red
cell alloantibodies, which may be formed following
exposure to red cell antigens. In most cases, the
alloimmunization may result from previous transfusion
and pregnancy. In addition, some blood group antibody
may also be naturally occurring. The frequency of red
cell alloantibodies varies among different population
demographics, ethnic groups, immunogenicity of the
antigens and the sensitivity of techniques used, and
they do have a clinical significance for their adverse
immunological reactions. The development of alloanti-
bodies can significantly complicate transfusion therapy
and result in difficulties in crossmatching of blood.
Clinically significant antibodies are capable of causing
mild and severe adverse events following transfusions,
and hemolytic disease of the fetus and newborn. Thus,
knowledge of such alloantibodies is essential for select-
ing appropriate red cell products for transfusion.

The aim of this study was to analyze the character-
ization and specificity of red cell antibodies in transfused
patients at Phramongkutklao Hospital and to compare
the data with previous reports that used column
agglutination technology (CAT) as the technique for

screening and investigating red cell antibodies.

Materials and Methods

This is a retrospective study that utilized data of all
patients at Phramongkutklao Hospital, Bangkok, Thailand
during the year 2005 to 2016. The essential data sought
were those of alloantibodies obtained during routine
antibody screening test and immunological investiga-
tions and hold as part of the support of the transfusion
service at the hospital. In total, there were data of
antibody screening test positive and specific red cell
antibodies were identified from 1,178 patients recruited
in the study.

Antibody screening test was performed by analyzing
additional alloantibody formation, against the Rh, P1PK,
Lewis, MNS, Kidd, Kell, Duffy, and Diego blood group
systems and using 2 group O screening cells (National
Blood Centre, Thai Red Cross Society) and DiaMed ID
LISS/Coombs microtyping cards (DiaMed AG, Murten,
Switzerland). All pretransfusion plasma samples that
had a positive antibody screen were investigated. The
antibody specificity determined using panel cells
(National Blood Centre, Thai Red Cross Society). The
test was performed against the patient’s plasma using
the same technique following antibody screening.
Selective red cell antigen typing of the patients for the
corresponding blood group antibody was performed
following antibody identification.

In case of warm-reactive autoantibodies may mask
the presence of concomitant alloantibodies in the
plasma. Adsorbing the plasma with autologous red
blood cells could remove autoantibody from the plasma,
permitting detection of underlying alloantibodies. The
use of ZZAP reagent containing a mixture of 0.1 M
dithiothreitol (DTT) plus 0.1% cysteine-activated

papain, a mixture of a proteolytic enzyme and a thiol

reagent was used to remove coating antibody.
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Results

As described in Table 1, we found that the red cell
antibody characteristics in 1,178 samples consisted of
single alloantibody, 980 (83.19%), multiple alloantibodies,
135 (11.46%), alloantibodies and autoantibodies, 11
(0.94%), autoantibodies, 13 (1.10%) and antibody of
undetermined specificity, 39 (3.31%), respectively.

The frequency of detection of different red cell
antibodies is presented in Table 2. The most common
single red cell antibody is anti-Mi® 65.16% (647/993) and
anti-E 22.26% (221/993), respectively. In addition, the
most commom multiple antibodies are anti-E + -Mia
28.77% (42/146) and anti-c + -E 14.38% (21/146), respec-
tively.

Table 1 Frequency of red cell antibody characteristics

in 1,178 patients

Red Cell Antibody Characteristics N (%)
One alloantibody 980 (83.19)
Two alloantibodies 113 (9.59)
Three alloantibodies 18 (1.53)
Four alloantibodies 4 (0.34)
One alloantibody and autoantibody 9 (0.76)
Two alloantibodies and autoantibody 1 (0.09)
Three alloantibodies and autoantibody 1 (0.09)
Autoantibodies 13 (1.10)
Antibody of undetermined specificity 39 (3.31)

Total 1,178 (100)

Table 2 Screening and investigations for red cell antibody specificities in patients of Phramongkutklao hospital

Single antibody N (%) Multiple Antibodies N (%) Multiple Antibodies N (%)

Anti-Mi® 647 (65.16) Anti-E+-Mi® 42 (28.77) Anti-E+-Le” 1(0.68)
Anti-E 221 (22.26) Anti-c+E 21 (14.38) Anti-C+-Le” 1(0.68)
Anti-Le® 16 (1.61) Anti-c+-E+-Mi® 10 (6.85) Anti-P +-JK’ 1(0.68)
Anti-Di* 15 (1.51) Anti-Mi*+-Jk* 7 (4.79) Anti-E+-M 1(0.68)
Anti-JK* 14 (1.41) Anti-E+-JK° 5 (3.42) Anti-Mi*+-Di® 1(0.68)
AutoAb 13 (1.31) Anti-E+AutoAb 5(3.42) Anti-Le"+-Le” 1 (0.68)
Anti-D 11 (1.11) Anti-c+-Mi® 4 (2.74) Anti-Le"+-Di® 1(0.68)
Anti-c 10 (1.01) Anti-Mi*+AutoAb 4 (2.74) Anti-Le’+-JK* 1(0.68)
Anti-e 10 (1.01) Anti-c+-E+-Jk° 3 (2.05) Anti-C+-JK* 1 (0.68)
Anti-M 8 (0.80) Anti-E+-Fy” 3 (2.05) Anti-E+P, 1(0.68)
Anti-C 8 (0.80) Anti-e+-Mi® 3 (2.05) Anti-c+-S 1(0.68)
Anti-S 7 (0.70) Anti-E+-Di® 3 (2.05) Anti-E+-S 1(0.68)
Anti-JK” 3 (0.30) Anti-c+-E+-Mi*+-Fy” 3 (2.05) Anti-c+-Fy” 1 (0.68)
Anti-P, 3 (0.30) Anti-E+-Fy® 2(1.37) Anti-C+-e 1(0.68)
Anti-Le” 2 (0.20) Anti-E+-JK 2(1.37) Anti-E+-Mi*+-Di® 1(0.68)
Anti-Fy’ 2(0.20) Anti-C+-Mi® 2(1.37) Anti-E+-Mi*+-Le’ 1(0.68)
Anti-X 2 (0.20) Anti-Mi*+-Jk" 2(1.37) Anti-E+-Mi*+-Fy” 1 (0.68)
Anti-Fy* 1(0.10) Anti-Mi*+-M 2 (1.37) Anti-E+-Mi*+AutoAb 1(0.68)
Anti-c+-E+-S 2 (1.37) Anti—c+—E+—P1+—Mia 1 (0.68)

Anti-C+-Fy” 1(0.68) Anti-N+-Mi*+-JK'+AutoAb 1 (0.68)

Total 993 (100) Total 146 (100)
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The distribution of each red cell alloantibody among
1,126 immunized patients in this study and the previous
report from Songklanagarind Hospital’, Maharaj Nakorn
Chiang Mai Hospital’, and Khon Kean Hospital® were
summarized in Table 3. The high frequency of anti-Mi*

and anti-E were similar between four hospitals.

Discussions
A factor influencing the frequency and specificity
of red cell alloantibodies is the different techniques
using for screening and investigating of antibodies.

Standard tube test technique at room temperature and

enzyme technique would detect more cold alloantibodies
such as anti-Le’, anti—Leb, and anti—P1 with fewer warm
alloantibodies, whereas using column agglutination
technology (CAT) would detect more warm alloanti-
bodies with fewer cold alloantibodies”®"’.

In this study, the majority of the study subjects had
single alloantibody (83.19%), whereas the remaining
11.46% had multiple alloantibodies, 0.94% had alloanti-
bodies and autoantibodies, 1.10% had autoantibodies,
and 3.31% had antibody of undetermined specificity.

The anti-Mi® was the most common alloantibody found

(56.7%) followed by the anti-E (25.5%). The distribution

Table 3 Distribution of red cell alloantibodies in 4 different hospitals

Types of Phramongkutklao Songkhlanagarind Maharaj Nakorn Khon Kaen
Blood group system o Hospital Hospital® Chiangmai Hospital’ Hospital®
antibodies
N (%) N (%) N (%) N (%)
Rh Anti-c 56 (4.3) 39 (8.1) 2 (5.4) 3(4.7)
Anti-C 15 (1.2) 5 (1.0) 0 0
Anti-D 11 (0.9) 19 (3.9) 0 0
Anti-e 16 (1.2 0 0 0
Anti-E 329 (25.5) 83 (17.1) 13 (35.2) 11 (17.2)
P Anti-P1 6 (0.5) 18 (3.7) 1(2.7) 6 (9.4)
MNS Anti-M 11 (0.9) 8(1.7) 0 0
Anti-N 1(0.1) 0 0 0
Anti-S 11 (0.9) 5(1.0) 0 0
Anti-s 0 7 (1.4) 0 0
Anti-Mi® 732 (56.7) 159 (32.9) 14 (37.8) 31 (48.4)
Lewis Anti-Le" 20 (1.6) 67 (13.8) 5 (13.5) 6 (9.4)
Anti-Le’ 5(0.4) 37 (7.6) 0 4(62)
Kell Anti-K 2(0.2) 0 0 0
Kidd Anti-JK* 29 (2.2) 14 (2.9) 2 (5.4) 2(3.1)
Anti-Jk° 14 (1.1) 5(1.0) 0 0
Duffy Anti-Fy" 3(0.2) 3(0.6) 0 0
Anti-Fy® 8 (0.6) 8(1.7) 0 1(1.6)
Diego Anti-Di” 21 (1.6) 7 (1.4) 0 0
Total 1,290 (100) 484 (100) 37 (100) 64 (100)
N 1,126 360 30 54

(immunized patients)
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of each red cell alloantibodies in this study and previous
reports from Songklanagarind Hospital’, Maharaj Nakorn
Chiangmai Hospital’, and Khon Kaen Hospital’ were
resemble, especially the high frequency of anti-Mi® and
anti-E. However, it is of great interest to note that
anti-Mi* and anti-E were the most common red cell
alloantibodies detected by CAT in transfused Thai
populations.

The GP. Mur phenotype of the miltenberger sub-
system classified by Tippett et al'* shows higher inci-
dence among Asians than among Caucacians, with
frequency of 7.3% in Taiwanese blood donors'”, 6.28%
in Hong Kong Chinese blood donors'’, and 9.7% in Thai
blood donors™. The term anti-Mi* is used to describe
antibodies in patients’ sera that react with antibody
screening cells of the MNS7 phenotype. It has been
reported to cause hemolytic transfusion reactions and
hemolytic disease of the fetus and newborn'*"®, There-
fore, it is warranted that the GP. Mur red cells be
included in screening and panel cells for screening and
identification of red cell alloantibodies in countries with
a significant Asian population.

Antibodies of the Rh blood group system, in which
anti-E was more common than anti-c, anti-C, anti-D
and anti-e. In addition, anti-M, anti-N, anti-S, anti-Le?,
anti-Le”, anti—Pl, anti-Jk°, anti-Jk°, anti-Fy°, anti-Fy”,
anti-Di* and rare antibody such as anti-K were
detected in this study. In Conclusion, our study demon-
strated alloantibodies against red blood cell antigens
among occasionally transfused patient population, the
most common clinically significant alloantibodies iden-
tified in these patients were anti-Mi® and anti-E,
respectively.

However, the relative prevalence of red blood cell
alloantibodies in the general population has not been

determined.
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