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ABSTRACT
Alloantibodies are the major cause of hemolytic transfusion reaction and newborn hemolytic disease. It is highly
recommended to screen alloantibodies before transfusion and pregnancy. This report applied the microcolum gel
method to screen for available alloantibodies, enrolling 20,098 patients from January 2016 to December 2017 in
the Xinjiang General Hospital. Seventy-two patients were found alloantibody-positive, at an overall positive rate of
0.35%. The distribution of alloantibody varied according to age, gender or treatment. The patients aged 70 plus and
the patients admitted in the Department of Hematology and Department of Gynecology & Obstetrics had a higher
incidence rate of alloantibodies. By using 10 screening cell panel systems, 9 types of alloantibodies including anti-D,
anti-E, anti-e, anti-C, anti-c, anti-M, anti-s, anti-Fyb and anti-Ce were identified. This study suggests that the transfusion of red blood cells(RBCs) and pregnancy are the main causes of alloantibodies.
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INTRODUCTION
An alloantibody is a blood group antibody found
in plasma, which often has important consequences
for blood transfusion and pregnancy outcome. An alloantibody may cause an incompatibility in the cross
match test and lead to a delay in transfusion, which
in turn may threaten patients' lives under urgent conditions. The IgG type alloantibody for example is
sometimes able to penetrate placental barrier and induce hemolytic disease of the newborn. Therefore, it
is recommended to screen alloantibodies before blood
transfusion or labor. In this paper, the alloantibodies
were retrospectively analyzed in 20,098 patients from
Xinjiang General Hospital, and the main causes of al-

loantibodies were investigated.

MATERIALS AND METHODS
Sample source and screening of alloantibody
The patient's information including gender, age and
department admitted was collected and 20,098 patients were screened the irregular antibody. A 2-3 mL
venous blood sample was collected from each subject
in EDTA anticoagulated vials, from which plasma was
separated. All the samples were screened for irregular
antibody using the microcolum gel method, with three
cell panels. The direct agglutination test (DAT) and
auto control (AC) were also performed to exclude the
influence of autoantibody. The alloantibody-positive
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samples were subsequently screened for alloantibody
identification by microcolum gel method, using ten
cell panels. The microcolum gel cards were purchased
from Bio-Rad(USA), and the panel cells, screening
cells and AHG-anti IgG were from Shanghai Blood
Biomedical Co., Ltd.(China).
This research was approved by the Ethics Committee Board of our hospital, and the patients signed the
document of informed consent.
Statistical analysis
The statistical analysis was performed with SPSS,
and P ﹤ 0.05 was considered statistically significant.

RESULTS
The incidence rate of alloantibody in different
groups
In 20,098 patients, 72 alloantibody-positive cases were
diagnosed, and the incidence rate was 0.35%. In the 72
positive cases, 46 cases were female, and 26 cases were
male. The incidence rate increased with age, and the 70
plus age group had the largest proportion (Table 1).
Table 1 Positive cases in different age group
Age group
Positive cases
0-30 y
8
31-40 y
8
41-50 y
13
51-60 y
11
61-70 y
12
70+ y
20
*
P ﹤ 0.05 compared with other age group.

Proportion(%)
11.11
11.11
18.06
15.28
16.67
27.77*

The incidence rate of alloantibody in different
departments
The incidence rate of alloantibody in the Department of Internal Medicine (excluding the Department
of Hematology), the Department of Hematology, the
Department of Surgery (excluding the Department of
Gynecology and Obstetrics) and the Department of
Gynecology and Obstetrics were 0.327%, 0.998%,
0.286%, and 0.385%, respectively (Table 2).
The frequency of different alloantibodies
Alloantibody identification was performed and 9
Table 2 Alloantibody-positive cases in different
department

Screened
Positive
Positive
cases
cases
rate(%)
Internal Medicine
6,733
22
0.327
Hematology
1,403
14
0.998*
Surgery
10,143
29
0.286
Gynecology & Obstetrics
1,819
7
0.385#
*
P ﹤ 0.05 compared with other Departments of Internal Medicine,
#
P ﹤ 0.05 compared with other Departments of Surgery.
Department

types of alloantibody were identified. The frequency
of each alloantibody was shown in Table 3. Anti-E
(0.089%), anti-c (0.059%) and anti-M (0.054%) were
more frequent than other alloantibodies.
Table 3 Frequency of alloantibodies

Alloantibody
Ant-D
Anti-E
Anti-e
Anti-C
Anti-c
Anti-M
Anti-s
Anti-Fyb
Anti-C,-e

Cases
1
18
5
6
12
11
8
9
2

Frequency (%)
0.005
0.089
0.025
0.029
0.059
0.054
0.039
0.044
0.010

DISCUSSION
The prevalence of alloantibody varies in different areas and populations. Makroo et al. reported
that the positive rate of alloantibody was 0.29% in
healthy blood donors in India [1]. Another report by
Takeshita et al. found that the prevalence of alloantibody of patient was higher, at 1.43% in Japan [2]. A
systematic literature review reported that the incidence rate of unexpected red blood cell antibodies
was 0.23% in China [3], and that there are differences
among the different areas of China. For example,
Duan et al. reported the prevalence of alloantibodies in healthy blood donors was 1.23% in the city of
Hengyang in Hunan province [4], while Tang et al.
reported that the incidence rate of irregular antibodies in patients was 0.4% in the Nanjing area [5]. In
this report, the patients in Xinjiang General Hospital were screened from January 2016 to December
2017. Alloantibody was positive in 72 cases, with
an overall incidence rate of 0.35%(72/20,098). The
incidence rates in different regions of China were
listed in Table 4, which indicated that Xinjiang had
the lowest incidence rate(0.35%), which may be due
to different racial characteristics.
During pregnancy, females are exposed to allo
- antigen more frequently, and subsequently have
a higher possibility of being alloantibody positive.
Weinstein reported the alloantibody incidence rate in
the Caucasian pregnant female population was 1%2%[6], and Lee et al. reported that the prevalence of
irregular antibody was 0.64% in pregnant Han Chinese individuals[7]. In this paper, our data suggested
that in alloantibody-positive cases, females account
for 63.89%, which was significantly higher than that
of males(36.11%). Our data showed that the incidence
rate of alloantibody increased with age, and the 70
plus age group accounted for the most of the positive
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Table 4 The prevalence of alloantibodies in different
region of China
Region
Shaanxi[8]
Jilin[9]
Shenzhen[10]
Beijing[11]
Ningxia[12]
Jiangsu[5]
Henan[13]
Hunan[14]
Jilin[15]
Fujian[16]

Screened cases
79,403
1,825
5,628
9,013
2,572
29,770
12,693
24,743
10,000
3,025

Positive cases
409
12
40
57
18
120
84
138
78
32

Incidence rate (%)
0.51
0.66
0.71
0.63
0.70
0.40
0.66
0.56
0.78
1.10

cases. This might be caused by the higher accessibility
of alloantigen in the aged population.
The incidence rates of alloantibody were distributed in different departments unequally. There was
no significant difference between the Internal Medicine Department and Surgery Department. However,
the alloantibody prevalence rate was 0.998% in the
patients of the Hematology Department which is
higher than that of other Departments of Internal
Medicine, and 0.385% in the patients of the Department of Gynaecology & Obstetrics which is higher
than that of other Departments of Surgery, respectively. In order to alleviate anemia symptoms, the
patients in Department of Hematology require frequent transfusions of red blood cells(RBCs), so they
have a greater chance of contacting alloantigen. In
some cases involving pregnant women, the fetus'
RBC may penetrate the placental barrier and stimulate the occurrence of alloantibody in the mother.
These facts most likely explain the high prevalence
of alloantibody in patients of the Department of Hematology and the Department of Gynecology & Obstetrics. Using the ten cell panel system, nine types
of alloantibody were identified. Among the nine
types of alloantibodies, the incidence rates of anti-E,
anti-c and anti-M were 0.089%, 0.059% and 0.054%
respectively, which were higher than those of other
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types of alloantibodies.
Due to ethnical differences, the incidence of alloantibody in Xinjiang was lower than those in other regions
of China. This study highlights the need of routine
screening for alloantibodies among multi-transfused
patients and pregnant females. The antibody screening
of routine pre-transfusion and pre-labor is essential to
ensure safer transfusions and reduce the risk of hemolytic disease of the newborn.
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