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ABSTRACT

Background and Objectives: Blood transiusion may induce some adverse effects on
receivers. Some methods such as anlibody screening and cross malching have been
suggested to reduce the risk of transfusion complications. However, these methods require
commercial antibody screening Kits that may also need special equipment. The aim of this
study was lo introduce a new method for antibody screening thal does not require a
commercial kil, and could be used in any transfusion laboralory.

Methods: We examined 350 samples that contained alloantibody and 350 control
samples without the antibody. A solution containing two 0+ and one 0- samples were used
instead of screening cells.

Results: Sensitivity and specificity of the method were 73.32% and 45.15%,
respectively. Positive predictive value and negative predictive value were 58.33% and
63.88%, respectively.

Conclusion: Our new method can be used in basic hematology laboratories with some
modifications.
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INTRODUCTION

Blood groups were first classified by
Landsteiner in 1901. He discovered blood
antigens by cross contacting different anti-sera
and blood cells. Until now, 30 blood group
systems including more than 302 antigens
have been detected (1). These antigens can
induce adverse effects in blood receivers who
lack the corresponding antigens. These
complications are observed in 3-5% of blood
receivers (2). The need for blood products has
increased rapidly, especially  among
thalassemia and surgical patients (3,4).
Approximately 85 million units of packed red
blood cells are transfused annually (5). While
suitable blood transfusion will not put patients
at risk, mismatched blood transfusion can be a
life threatening (2). It has been suggested to
perform antibody screening and cross
matching before blood transfusion to reduce
the risk of complications (6). Some transfusion
reactions are delayed, while acute hemolytic
reactions, non-hemolytic fever, allergic
reactions and coagulation disorders are due to
exposure to foreign antigens (7-9). Different
studies have introduced alloantibody screening
methods based on erythrocyte agglutination
(10). These methods include tube spin low-
ionic-strength  solution (addition method),
indirect anti-globulin test (tube LISS-1AT),
micro tube column agglutination techniques,
affinity adherence test system, and solid-phase
tests (1, 9). However, performing the
mentioned methods require commercial Kits.
The aim of this study was to introduce a new
method of alloantibody detection, which does
not require commercial kits and solutions.

MATERIAL AND METHODS

This case control study was done on 700
samples, 350 of which were found positive for
alloantibodies in the antibody screening test.
Other 350 samples did not have alloantibodies
and were used as the control group. Overall,
280 subjects with cold antibodies were
included in the study. Blood samples were
collected in tubes without anticoagulant. Cold
antibody screening test was done for all
samples according to the standard method
using a screening kit (IBTO,
immunohematology references laboratory, lot
number t151P3C100). First, three tubes were
assigned for each patient and 100 pL of sera
were added to each tube. Later, 50 pL of each
antibody screening suspension wa s added to
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each tube, and the tubes were shaken well. The
tubes were incubated at room temperature for
30 minutes and then centrifuged at 3000 rpm
for 30 seconds. The results were evaluated
under a light microscope. All samples found as
positive for the cold antibody were used to
assess the accuracy of the new method.
Moreover, 70 subjects with warm antibodies
were studied. Warm antibody screening test
was performed for all samples. The first four
steps of this test were similar to that of the
cold phase. Other steps were as follows: The
tubes were incubated at 37 °C for 1 hour. The
solution was washed three times by 9% normal
saline solution (Samen, pharmaceutical Co.),
and then dried on paper. Later, 1-2 drops of
anti-human  globulin ~ (AHG, LORNE
laboratory LTD, lot numbrt43584-A6) were
added to each tube. The tubes were centrifuged
at 3000 rpm for 30 seconds, and then shaken
gently. Finally, the results were evaluated
under a light microscope. The new method
needs three suspensions of O cell (2 Rh
Positive O and 1 Rh negative O). Three cords
from blood packs along with the mentioned
blood groups (0.5 ml) were placed in three
separate tubes. After adding 5 ml of normal
saline, the tube was centrifuged at 3000 rpm
for 1 minute. The resulting clear liquid
supernatant was separated. This step was
performed three times for each cord. Finally, a
3-5% blood cell suspension was obtained. The
new suggested method is similar to the
standard method of cold and warm antibody
screening, except blood cell suspensions are
used instead of screening cell suspension. It is
worth mentioning that the cell suspensions
should be prepared from pack cords of the
donors who live in the same areas as patients
do. According to study of Keramati, it seems
that people who live in the same area have
similar erythrocyte phenotypes (11). Content
of the three tubes from each patient was
evaluated on slides under a microscope.
Detection of erythrocyte  agglutination
indicated a positive result. Positive result in a
tube indicated that the tube contains
alloantibody. The samples that formed
rouleaux agglutination were excluded from the
study.

RESULTS

Sensitivity, specificity, and positive and
negative predictive values of the new method
are shown in table 1.
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Tablel- Comparison of the results obtained for detection of warm and cold alloantibodies

Sensitivity Specificity Positive Negative Total
predictive predictive number
value value
Warm 58.82% 41.17% 50% 50% 70
alloantibody
Cold 87.83% 49.21% 66.6% 77.7% 280
alloantibody
DISCUSSION

In this study, we have proposed a new
method for antibody screening. The method
had some defects that limit its usage, but its
benefits cannot be ignored. The superiority
and disutility of this method are discussed and
compared with the standard methods.
Microcolumn screening method has been
designed based on erythrocyte agglutination,
and requires a commercial kit. However, this
screening method can be performed via
manual and automated testing. The results of
the new method are easy to read, but their
interpretation depends on skill of technicians.
Test column storage for future analysis is
another advantage of the microcolumn method
(12), while results of the new proposed method
are stable up to 24 hours after the test. The
new method is as sensitive as the low-ionic-
strength-salt solution (LISS) method, but
agglutination is more obvious in the
microcolumn screening method.

Other studies that compared different methods
of antibody screening mentioned that the
microcolumn-screening test is not sensitive
enough for identification of insignificant
antibodies (cold antibodies). The microcolumn
method can be performed more quickly
because it does not require many washing
steps (9). Our proposed method is able to
identify cold and warm antibodies with
87.83% and 58.82% sensitivity, respectively.
In addition, it does not require washing step
for detection of cold antibodies and only
require three for detection of warm antibody,
which is as same as in the LISS method.

Our method is also similar to the LISS method
in terms of sequencing steps. Both methods
may produce false negative results due to
careless washing. The sensitivity and
specificity of the LISS method have been

reported to be 43.2% and 98.9%, respectively
(13). Microplate method is used for
erythrocyte  phenotyping and  antibody
identification and screening. It is a highly
sensitive, simple and rapid technique. The
most important limitation of this method is the
need for commercial kits, which also require
some instruments such as a plate reader and a
computer (13). Our method is convenient
because it does not require a kit or instrument.
In the solid phase method, red blood cells are
immobilized in wells of a microplate. This
technique requires the use of commercial Kits.
Similar to the microcolumn method, positive
results in the solid phase method are stable for
two days at 2-8 °C if covered. Sensitivity of
the solid phase method has been reported to be
89.7% (9). Automated techniques require
special equipment and a large space, and are
suitable for transfusion laboratories that assess
large number of samples every day (14).

CONCLUSION

Our proposed method is suitable for
laboratories that are not well- equipped and
modern, but some small modifications are
required to improve its sensitivity and
specificity.
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