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Effects of cooperative blood transfusion and homologous
blood transfusion on the production of red blood
cell irregular antibodies in obstetric patients
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Abstract. Effects of cooperative blood transfusion and
homologous blood transfusion on the production of red
blood cell irregular antibodies in obstetric patients were
investigated. A total of 300 obstetric patients who underwent
blood transfusion in the Maternity and Child Health Care
of Zaozhuang from February 2016 to February 2018 were
enrolled. There were 150 obstetric patients receiving the same
type of transfusion who were included in the control group.
Due to special circumstances the remaining 150 obstetric
patients with ABO and Hr with cooperative blood transfusion
were included in the research group. The positive detection
rate of blood cell irregular antibody, the effectiveness of blood
transfusion and the incidence of adverse transfusion reaction
were observed in the two groups after the comparison of
blood transfusion of both groups. The total positive detection
rate of erythrocyte irregular antibody in the research and
control groups was not statistically significant (P>0.05).
There were no significant differences in the red blood cell
counts, hemoglobin concentration, hematocrit and platelet
count between the research and control groups after infusion
(P>0.05). Comparing all the groups, the red blood cell counts,
hemoglobin concentration, hematocrit and platelet count
after infusion in both the research and control groups were
significantly higher than before the infusion, and differences
were statistically significant (P<0.001). There was no significant
difference in the incidence of adverse reactions between the
two groups (P>0.05). The effect of blood transfusion and
homologous blood transfusion on the positive detection rate
of red blood cell irregular antibody in obstetric patients, the
efficiency of blood transfusion and the incidence of adverse
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transfusion reactions are similar, and all have high clinical
application value.

Introduction

Obstetric patients have adverse reactions to blood transfusion
and difficulty in matching blood, mainly due to the production
of red blood cell irregular antibodies in the body due to
immune stimulation during pregnancy or massive blood
transfusion (1,2). Red blood cell irregular antibodies can cause
neonatal hemolysis in newborns, therefore the incomplete
antibody test is performed on the patients who need blood
transfusion before transfusion to understand the production of
blood group antibodies in patients, and the patient's adverse
reaction of transfusion is avoided as much as possible (3.4).
Related studies have confirmed that negative screening of
irregular antibodies does not mean that there are no irregular
antibodies at all, and cross-matching before blood transfusion
is also very important (5,6). To ensure the safety of blood
transfusion, WHO-related documents require pregnancy
screening or short-term need to receive multiple blood
transfusions must be screened for irregular red blood cell
antibodies (7). Incomplete antibody screening for obstetric
patients is helpful for the diagnosis of hemolytic disease in
newborns (8).

Blood transfusion is based on the principle of homologous
blood transfusion. ABO, RhD homologous blood transfusion
is an important method for the treatment of obstetric patients
with severe blood loss (9). For obstetric patients, the time
of transfusion treatment is crucial. Once the optimal blood
transfusion time is delayed, it can cause death of the patients.
However, in some critically ill patients, there is a lack of
homologous blood in the blood bank or a difficult blood type.
Then cooperative blood transfusion becomes an important
approach (10,11). Cooperative type blood transfusion is used
to determine the compatibility of blood transfusion on the
basis of blood type identification. Then, the blood recipient
and the blood donor can use the cross-matching blood test
to confirm that both do not have blood group incompatibility
agglutination, and avoid agglutination reaction for the blood
recipient due to the antibody antigens, which could cause a
transfusion accident (4,10,12).
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The aim of the present study was to investigate the effect
of cooperative blood transfusion and homologous blood
transfusion on the production of red blood cell irregular
antibodies in obstetric patients.

Patients and methods

General information. A total of 300 cases of obstetric patients
who underwent blood transfusion therapy in the Maternity and
Child Health Care of Zaozhuang (Zaozhuang, China) from
February 2016 to February 2018 were enrolled. A total of
150 obstetric patients receiving homologous blood transfusion
were included in the control group, and 150 cases of obstetric
patients who underwent ABO and Rh with cooperative blood
transfusion were included in the research group. The age
range of the research group was 22-40 years, and the average
age was 25.79+7.38 years; the age range of the control group
was 22-38 years, and the average age was 26.04+5.24 years.
Inclusion criteria were that all subjects who were diagnosed as
critically ill and required transfusion therapy were clinically
diagnosed, and all were treated according to WHO special
circumstances emergency rescue blood transfusion program.
Any subjects with coagulophagy, liver dysfunction, renal
dysfunction or other hematological diseases were excluded.
Patients and their families were required to sign informed
consent in advance. The study was approved by the Ethics
Committee of Maternity and Child Health Care of Zaozhuang.

Main methods

Reagents and instruments. SA-2000 automatic blood
type blood matching analyzer (Shanghai Hanfei Medical
Instrument Co., Ltd., Shanghai, China), FYQ type immune
microcolumn incubator (Beijing Zhuochuan Electronic
Technology Co., Ltd., Beijing, China), anti-human globulin
gel card (Changchun Bo Xun Biotechnology Co., Ltd.,
Changchun, China), BC-5000 automatic five-class blood cell
analyzer (Shanghai Yuyan Scientific Instrument Co., Ltd.,
Shanghai, China), poly-condensed amine method kit (Beijing
Ovia Biotechnology Co., Ltd., Beijing, China), micro-column
gel reagent Box (Beijing Ovia Biotechnology Co., Ltd.) were
used in the study.

Method. Firstly, the SA-2000 automatic blood type blood
matching analyzer was used to identify the ABO positive,
negative and RhD blood type in the two groups. The research
group received ABO and Rh main antigen cooperative blood
transfusion due to special circumstances, and the control group
received homologous blood transfusion therapy. Before the
infusion and 24 h after the blood transfusion, 5 ml of fasting
venous blood was taken in the early morning, centrifuged
at 3,000 x g for 10 min at 4°C, and the serum was separated
and incubated in an FYQ immunomicrocolumn incubator for
15 min. Irregular antibodies were screened by the microcolumn
gel and polybrene methods.

Specific procedures. i) Microcolumn gel method. The
instructions of the micro-column gel method kit was strictly
followed. First 50 ul of cells to be screened and 50 pl of self-cells
were added to the microcolumn anti-human globulin gel card,
and then 50 ul separated plasma was added. The plasma
was incubated at 37°C for 15 min and finally centrifuged at
1,500 x g for 10 min at 20°C and the results were recorded.
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ii) Polybrene method. The instructions of the polybrene
method kit were adhered to: first, 1 drop of blood donor red
blood cells at a concentration of 2% and 2 drops of blood serum
from the recipients to the main side were added, then 1 drop
was added to the secondary side at a concentration of 2% from
the blood donor and 2 drops of blood serum from the blood
recipient. Then 0.6 ml of no. I solution and 2 drops of no. II solu-
tion were added to the prepared primary and secondary tubes
respectively, and centrifuged at 1,500 x g for 1 min. After
centrifugation, the supernatant was aspirated and 2 drops of
no. III solution were added and slowly mixed. Positivity was
shown by a blood group incompatibility agglutination within
1 min, and negativity if it expanded within 1 min.

Judging criteria. The judgment of erythrocyte irregular
antibody positive in this study refers to the judgment standard
of erythrocyte irregular antibody positivity by WHO (13).

Observation index. The positive rate of erythrocyte irregular
antibody was observed in the research and the control groups.
After 24 h of transfusion treatment, the red blood cell count,
hemoglobin concentration, hematocrit and platelet count
were compared to analyze the transfusion efficiency of the
two groups. The incidence of adverse transfusion reactions
between the research and the control groups were observed.

Statistical analysis. Statistical analysis was carried out using
the SPSS 17.0 (Beijing Bo Yi Zhixun Information Technology
Co., Ltd., Beijing, China) software system. The enumeration
data were expressed by [n (%)], and the ¥’ test was used to
compare the enumeration data groups. The measurement data
are the mean + standard deviation. The Students' t-test was
used to compare the data of the measurement. P<0.05 was
considered to indicate a statistically significant difference.

Results

Comparison of positive detection rates of red blood cell
irregular antibodies in the two groups. There was no positive
red blood cell irregular antibody detection in the research and
the control groups before transfusion. After 30 days of transfu-
sion, the total positive detection rate of red blood cell irregular
antibody in the two groups was 2.67 and 4.00%, respectively.
The groups were not statistically significant (P>0.05; Table I).

Comparison of blood transfusion efficiency of research and
control groups
Comparison of red blood cell counts before and after red blood
cell transfusion in the two groups. The red blood cell counts
of the research and the control groups before the infusion
were 2.02+0.16 and 2.03+0.18 10'/1, respectively. There was
no significant difference between the two groups (P>0.05).
The red blood cell counts of the study and the control groups
were 4.00+£0.29 and 3.98+0.30 10'%/1, respectively. There was
no significant difference between the two groups (P>0.05).
Within the group, the red blood cell counts of the research
and the control groups were significantly higher than before
the infusion, and the difference was statistically significant
(P<0.001; Table II and Fig. 1).

Comparison of hemoglobin concentration before and after
red blood cell transfusion in the two groups. The hemoglobin
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Table I. Comparison of positive detection rates of red blood cell irregular antibodies in two groups [n (%)].

Group Research group (n=150) The control group (n=150) ¥ P-value
Rh blood group system antibody
Before infusion 0 (0.00) 0 (0.00) - -
After infusion 1(0.67) 3(2.00) 1.014 0.314
ABO blood group system antibody
Before infusion 0 (0.00) 0 (0.00) - -
After infusion 1(0.67) 2(1.33) 0.337 0.562
Total positive detection rate
Before infusion 0 (0.00) 0 (0.00) - -
After infusion 4(2.67) 6 (4.00) 0414 0.520
Table II. Comparison of red blood cell counts (x10'%/1) before and after red blood cell infusion.
Group Research group (n=150) Control group (n=150) t P-value
Before infusion 2.02+0.16 2.03+0.18 0.509 0.611
After infusion 4.00+0.29 3.98+0.30 0.587 0.558
t 73.220 68.260
P-value <0.001 <0.001
B Research group than that before the infusion, and the difference was statistically
5= (8 Control group significant (P<0.001; Table III and Fig. 2).
Comparison of hematocrit before and after red blood cell
— 5 transfusion. The hematocrit of the research and the control
F 4- groups before the infusion were 0.18+0.01 and 0.17+0.09,
E respectively. There was no significant difference between the
E 3. two groups (P>0.05). The hematocrit of the study and the
8 control groups were 0.24+0.02 and 0.23+0.09, respectively.
g There was no significant difference between the two groups
T 2+ (P>0.05). Within the group, the hematocrit of the research and
3 the control groups was significantly higher than that before
E 14 the infusion, and the difference was statistically significant
(P<0.001; Table IV and Fig. 3).
. Comparison of platelet counts before and after red blood

After infusion

Before infusion

Figure 1. Comparison of red blood cell counts before and after infusion of
red blood cells. There was no statistically significant difference between
the two groups (P>0.05). There was no statistically significant difference
in the red blood cell count between the two groups after infusion (P>0.05).
The red blood cell counts of the control group were significantly higher than
before the infusion, and the difference was statistically significant (P<0.001).
“P<0.001, indicates that the difference between the group and the pre-infusion
is statistically significant.

concentration of the research and the control groups before the
infusion were 91.77+7.96 and 90.46+8.93 g/1, respectively. There
was no significant difference between the two groups (P>0.05).
The hemoglobin concentration of the study and the control
groups were 128.18+10.08 and 127.32+11.56 g/1, respectively.
There was no significant difference between the two groups
(P>0.05). Within the group, the hemoglobin concentration of
the research and the control groups were significantly higher

cell transfusion in the two groups. The platelet counts of
the research and the control groups before the infusion were
12.36+1.03 and 12.45+1.01 10%/1, respectively. There was
no significant difference between the two groups (P>0.05).
The platelet counts of the study and the control groups were
28.12+1.34 and 28.09+1.37 10%/1, respectively. There was
no significant difference between the two groups (P>0.05).
Within the group, the red blood cell counts of the research and
the control groups were significantly higher than that before
the infusion, and the difference was statistically significant
(P<0.001; Table V and Fig. 4).

Comparison of adverse reactions between the research
and the control groups. The total incidence of hemolysis,
non-hemolytic fever, allergic reaction, post-transfusion
purpura, graft-versus-host disease, transfusion color disease
were compared between the two groups. The results showed
that the differences between the two groups were not
statistically significant (P>0.05; Table VI).
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Table III. Comparison of hemoglobin concentration (g/1) before and after red blood cell infusion.

Group Research group (n=150) Control group (n=150) t P-value
Before infusion 91.77+7.96 90.46+8.93 1.341 0.181
After infusion 128.18+10.08 127.32+11.56 0.687 0.493
t 34.720 30.900

P-value <0.001 <0.001

Table IV. Comparison of hematocrit before and after red blood cell infusion.

Group Research group (n=150) Control group (n=150) t P-value
Before infusion 0.18+0.01 0.17+0.09 1.353 0.177
After infusion 0.24+0.02 0.23+0.09 1.328 0.185
t 32.860 5.774

P-value <0.001 <0.001
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Figure 2. Comparison of hemoglobin concentrations before and after infusion
of red blood cells. There was no statistically significant difference between the
two groups (P>0.05). There was no statistically significant difference in the
hemoglobin concentration between the two groups after infusion (P>0.05).
The hemoglobin concentration of the control group was significantly higher
than the hemoglobin before the infusion, and the difference was statistically
significant (P<0.001). "P<0.001, indicates that the difference between the
group and the pre-infusion is statistically significant.

Discussion

Obstetric hemorrhage is the main cause of maternal death,
ranking the third cause of maternal death; most of the causes
of death involve insufficient blood transfusion treatment,
and rapid disease progression, leading to hemorrhagic
shock (14,15). Blood transfusion therapy is one of the
important means of treating obstetric patients, but in the
process of massive blood transfusion, the body produces red
blood cell irregular antibodies due to immune stimulation (3).
Irregular antibodies produced during maternal transfusion
can cause hemolytic disease and harm to newborns (16,17).
It is the same type of blood transfusion as the first principle
of blood transfusion, which is a common clinical blood
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Figure 3. Comparison of hematocrit before and after infusion of red blood
cells. There was no statistically significant difference between the two groups
(P>0.05). There was no statistically significant difference in the hematocrit
after infusion between the two groups (P>0.05). Comparing the groups, the
hematocrit of the research group and the control group were significantly
higher than that before infusion, and the difference was statistically
significant (P<0.001). "P<0.001, indicates that the difference between the
group and the pre-infusion is statistically significant.

transfusion method. However, when an emergency of blood
transfusion occurs, such as the blood bank cannot provide
the same type of blood, cross-matching blood and antibody
screening positivity are imperative. Due to the above reasons,
obstetric emergency patients are in danger if they do not
undergo immediate blood transfusion. Moreover, insisting
on the same type of blood transfusion will lead to the patient
missing the best time for therapy. Therefore, under special
circumstances, the use of cooperative blood transfusion, or
insisting on the same type of blood transfusion has become
a difficulty of clinical blood transfusion (18,19). This study
investigated the effects of cooperative blood transfusion and
homologous blood transfusion on the production of red blood
cell irregular antibodies in obstetric patients.
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Table V. Comparison of platelet counts (x10°/1) before and after red blood cell infusion.
Group Research group (n=150) Control group (n=150) t P-value
Before infusion 12.36+1.03 12.45+1.01 0.764 0.445
After infusion 28.12+1.34 28.09+1.37 0.192 0.848
t 114.200 112.500
P-value <0.001 <0.001
Table VI. Comparison of adverse reactions between the research and control groups [n (%)].
Group Research group (n=150) Control group (n=150) a P-value
Hemolysis reaction 1(0.67) 2(1.33) 0.337 0.562
Non-hemolytic fever 1(0.67) 1(0.67) - -
Allergic reaction 1(0.67) 1(0.67) - -
Purpura after transfusion 1(0.67) 2(1.33) 0.337 0.562
Graft-versus-host disease 1(0.67) 1(0.67) - -
Transfusion color disease 1(0.67) 1(0.67) - -
Total incidence number 64) 8(5.33) 0.300 0.584
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Figure 4. Comparison of platelet counts before and after red blood cell infusion
in two groups. There was no statistically significant difference between the two
groups (P>0.05). There was no statistically significant difference in platelet
count between the two groups after infusion (P>0.05). The platelet counts of
the control group were significantly higher before the infusion, and the dif-
ference was statistically significant (P<0.001). "P<0.001, indicates that the
difference between the group and the pre-infusion is statistically significant.

In this study, we included 150 obstetric patients receiving
homologous blood transfusion in the control group, and
150 obstetric patients who underwent ABO and Rh with
cooperative transfusion in special cases were included in the
research group. The two groups were compared before and after
red blood transfusion. The positive rate of regular antibody
detection showed that there was no positive red blood cell
irregular antibody detection in the research group or the control
group before transfusion. After 30 days of blood transfusion,
the total positive rate of erythrocyte irregular antibody in
the research and the control groups were 2.67 and 4.00%,
respectively, and there was no significant difference between
the two groups (P>0.05), which suggests that the type of

red blood cell irregular antibody produced by the obstetric
patients is similar to the cooperative blood transfusion
or homologous blood transfusion. Guzman et al (19) also
compared the occurrence of irregular antibodies in the red
blood cells of patients with cooperative blood transfusion and
patients with the homologous blood transfusion. The results
showed that after transfusion, the patients with cooperative
blood transfusion and patients with homologous transfusion
had similar irregular antibodies in the red blood cells, and the
difference was not statistically significant (P>0.05). This is
an excellent demonstration of the results of this article. We
then compared the transfusion efficiency and the incidence
of adverse transfusion reactions after treatment for 24 h,
the results of which showed that there was no significant
difference in the red blood cell count between the research
and the control groups after infusion (P>0.05). Comparing the
groups, the red blood cell counts of the research and the control
groups were significantly higher before the infusion, and the
differences were statistically significant (P<0.001). There was
no significant difference in hemoglobin concentration between
the research and the control groups after infusion (P>0.05).
Comparing the groups, the hemoglobin concentration in
the research and the control groups was significantly higher
before the infusion. The differences were statistically
significant (P<0.001). There was no significant difference in
the hematocrit between the research and the control groups
after infusion (P>0.05). Comparing the groups, the hematocrit
of the research and the control groups was significantly
higher before the infusion, so the hematocrit was statistically
significant (P<0.001). There was no significant difference in
platelet count between the research and the control groups
after infusion (P>0.05). Comparing the groups, the platelet
counts of the research and the control groups were significantly
higher before the infusion, the difference was statistically
significant (P<0.001). There was no significant difference in
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the total incidence of hemolysis, non-hemolytic fever, allergic
reaction, post-transfusion purpura, graft-versus-host disease,
transfusion color disease and adverse reactions between the
two groups (P>0.05).

Following comparisons, findings of numerous related
reports demonstrated the effective index values of cooperative
transfusion and homologous transfusion with the adverse
reactions after transfusion. There was no statistically significant
difference (P>0.05) (20,21). Therefore, we speculated that
both cooperative blood transfusion and homologous blood
transfusion have high effectiveness.

This study has a limited number of subjects and this may
have some impact on the experimental results.

In summary, the effect of cooperative blood transfusion
and homologous blood transfusion on the positive detec-
tion rate of red blood cell irregular antibodies in obstetric
patients, the efficiency of blood transfusion and the incidence
of adverse transfusion reactions are similar, both have high
clinical application value. The optimal blood transfusion
protocol should be selected clinically based on the patient's
blood transfusion needs.
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