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Evaluation of the clinical utility of maternal
alloantibody screening as a surrogate to antiglobulin
crossmatch procedures in resource limited settings

Zaccheaus Awortu Jeremiah, Augustina Mordi

ABSTRACT

Aims: In resource limited settings, cross
matching procedures are usually limited to the
conventional antiglobulin technique. Pre-
transfusion screening for red cell alloantibodies
are not carried out routinely. The study was
aimed at evaluating the usefulness of antibody
screening as a surrogate to antiglobulin
crossmatch procedure. Methods: A total 250
pregnant women attending the antenatal clinic
of the Braithwaite Memorial Specialist Hospital
(BMSH), Port Harcourt were screened for the
presence of red cell alloantibodies using
DiaMed screening and panel cells (DiaCell and
DiaPanels). Results: Alloantibodies detected
were anti-E (1.2%), anti-K (0.8%), anti-C (0.4%)
and anti-Jsb (0.4%). The overall prevalence rate
of red cell allo—antibodies was 4.8%. A blind
crossmatch performed using the serum of the
patients on donor's cells revealed the following
results, incompatible 5 (2.0%) and 254 (98.0%)
compatible. Taking incompatible results as
positive and compatible as negative, the
performance indices of the antibody screening
procedure was obtained as follows: sensitivity
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(41.6%), specificity (100%), PPV (100%), NPV
(97.1%), efficiency (48.6%). Prevalence (4.8%)
and percentage safety (41 .6%). The study did
not show the type and screen to reach the
expected safety level of 99.0%. Its usefulness
was however shown through the detection of
unexpected antibodies in 4.8% of the subjects.
Conclusions: We concluded that with a high
specificity obtained, the detection and
identification of these antibodies would help
select blood in advance for patients undergoing
surgery in order to reduce the incidence of
haemolytic transfusion reactions.

Keywords: Antibody screening, Antiglobulin
crossmatch, Pretransfusion testing, Antibody
identification

HKERXKHRXKX*

Jeremiah ZA, Mordi A. Evaluation of the clinical utility
of maternal alloantibody screening as a surrogate to
antiglobulin crossmatch procedures in resource limited
settings. International Journal of Blood Transfusion and
Immunohematology 2011;1:1-6.

Article ID: 1000011JBTIZAJ2011.

KRXFXRKXRX*

doi:10.5348/ijbti-2011-1-OA-1

INTRODUCTION

Antibody  detection and identification are
fundamental to the practice of immunohaematology.
Antibody identification can be a guide to the clinical
significance of the antibody and provides information
that aids in the selection of suitable blood for
transfusion. Prenatal immunohaematologic care of
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pregnant women requires the investigation of
unexpected RBC antibodies in their sera during
pregnancy. When RBC antibody screening is positive, it
is necessary to determine specificity of the antibody, its
clinical importance and the ability to cross the placenta
and cause haemolytic disease of the foetus and newborn
(HDFN). In some circumstances, it can be a difficult and
time consuming process and thus cause a delay in
patient care [1].

In Port Harcourt, as in other developing parts of the
world, type and screen procedure is not routinely
carried out as part of the pre-transfusion test protocol,
hence the incidence of maternal red cell allo-antibodies
and the prevalence of these unexpected antibodies in
this locality are not known. With the high incidence rate
of neonatal jaundice in Port Harcourt [2] and paucity of
information on this subject, it becomes necessary for a
study like this to be conducted; hence this is the first
attempt ever to provide the prevalence of unexpected
antibodies in this part of the world.

This study therefore aimed to; 1) provide the
frequencies of allo-antibodies among pregnant women
attending the Braithwaite Memorial Specialist Hospital,
2) evaluate the clinical utility of the antibody screening
procedure as a surrogate to antiglobulin cross matching
procedures and, 3) determine the specificity of the
antibodies identified in the sera of the pregnant women.

MATERIALS AND METHODS

Study area and population: This study was
conducted in Braithwaite Memorial Specialist Hospital
(BMSH), Port Harcourt, and the capital city of Rivers
State of Nigeria. The study population consisted of 250
pregnant women aged 16 — 45 years recruited form
antenatal care clinic within the period of six months.

Study Design: A prospective cross-sectional design
was used in this study. Samples were collected
randomly, after obtaining a written or oral informed
consent from the patients. Women from different ethnic
groups were randomly recruited parameters together
with sampling various blood.

Collection and processing of samples: Four
milliliter of whole blood was drawn with syringe (5 ml)
through venepuncture using the antecubital vein. The
whole blood was allowed to clot in the plain bottle,
centrifuged at 300g for five minutes and the serum
separated into a separate plain tube with a cap. The
separated serum was stored at — 80°C. Serological
parameters were assessed using the achived sample. All
blood samples were collected at the Antenatal unit of
the Braithwaite Memorial Specialist Hospital, Port
Harcourt.

Determination of ABO and Rhesus blood groups:
ABO blood grouping was done using anti-A, anti-B, and
anti-AB bought from Biotec (Ipswich, UK) with
standard tube agglutination technique. All blood group
tests were confirmed with known test RBCs. Negative
controls were included in all tests. ABO blood group
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tests were performed only at room temperature. Reverse
grouping cells were also supplied by Biotec.

Rhesus grouping was done using anti-D monoclonal
reagent bought from Biotec. Rhesus controls were
supplied in all tests. Tests were done in tubes and all
negative results were confirmed using indirect
agglutination test technique with 20% bovine albumin
and anti-human globulin (AHG) tests at 37°C. After
spinning for 20 sec at 100 rpm, the RBC was gently
resuspended and immediately observed macroscopically
and confirmed microscopically before recording the
result as positive or negative.

Antibody screening and Identification:
Antibody screening panel (3 cells) and identification
panel (11 cells) from DiaMed (Switzerland) was used to
screen and identify alloantibodies by tube method in
low ionic strength solution, albumin and AHG phase
according to the manufacturer’s instructions.

Antiglobulin crossmatch: Antiglobulin
crossmatch using Indirect Antiglobulin Test procedure
was carried out on the patients’ serum with pooled
donors’ red cells as described by Morgan [3] by a
different Medical Laboratory Scientists who was
ignorant of the antibody screening results.

Compatibility testing: A negative reaction
indicates compatibility of the donor blood with the
recipient.

A positive reaction indicates incompatibility of the
donor blood with the recipient, due to the presence of
antibodies directed against antigens on the donor red
cells. Further investigation to identify the antibody
specificity should be performed.

Statistics: Results were analyzed using the SPSS
version 16 for windows (Chicago, IL) Frequency table
was used to determine the prevalence of allo-antibodies
among the pregnant women. Performance indices such
as sensitivity, specificity, positive predictive value,
negative predictive value, efficiency, prevalence and
safety level were calculated using standard formulae.

RESULTS

A total of two hundred and fifty (250) pregnant
women attending the Braithwaite Memorial Specialist
Hospital (BMSH) were screened for the presence of
irregular antibodies.

The demographic characteristics of the pregnant
women are shown in table 1. Majority of the study
population were in the 26 — 30 years age group (43.9%)
and in their second semester (60.4%). Those of the Ibo
ethnic group dominated the study population (28.0%)
followed by those of Tkwerre (23.8%) and Ijaw (18.4%).
Distribution of ABO and Rh blood groups among the
250 pregnant women revealed that prevalence of group
O was 48.0%, A - 41.2%, B - 7.6%, and AB was 3.2%.
Rhesus D (Rh D) positive accounted for 91.4%, whereas
Rh D negative was 8.6% (table 2). Table 3 shows the
specificity of the antibody detected in the study
population. The most frequently occurring irregular

I[JBTI — International Journal of Blood Transfusion and Immunohematology, Vol. 1, 2011. ISSN — [2230 - 9020]



IJBTI 2011;1:1-6.
www.ijbti.com

Table 1: Demographic characteristics of the pregnant women.

Characteristics Number Percentage (%)
Age group (vrs.

16—20 4 16
21-25 30 12.0
26 — 30 112 43.9
31-35 70 27.5
36 —40 25 9.8
41-45 9 3-5
Total 250 100.00
Trimesters

First 23 9.0
Second 151 60.4
Third 76 29.8
Parity

1 71 27.8
2 76 29.8
3 33 12.9
4 17 6.7
>4 3 1.2
0] 50 20.0
Ethnic group

Tjaw 47 184
Ogoni 19 7-5
Ekpeye 12 4.7
Tkwerre 58 23.8
Ibo 70 28.0
Yoruba 10 39

antibody detected was anti-E in 3 (1.2%) patients
followed by anti-K in 2 (0.8%) patients, then anti-C and
anti-Jsb (0.4% respectively). Three of the samples had
mixed field reactions while two could not be identified
using the panel cell. A total of 238 (95.2%) samples gave
negative antibody screen.

The antiglobulin crossmatch was performed on all
samples and five (2.0%) were found to be incompatible.
A total of 245 (98.0%) were compatible as shown in
table 4. Table 5 shows the clinical utility of antibody
screening as a surrogate to antiglobulin crossmatch.
Using performance indices and taking incompatible
results as positive, the sensitivity of antibody screening
method was found to be 41.6% while specificity was
100%. The positive predictive value (PPV) was 100%
while negative predictive value (NPV) was 97.1%.
Efficiency was 48.6% while the percentage safety of the
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Table 2: Distribution of ABO and Rhesus blood groups among
the 250 pregnant women.

Y A B AB Total
Rh+ 109 94 18 8 229
Rh+% 43.6 374 7.2 3.2 91.4
Rh- 11 9 1 o) 21
Rh-% 33 3.8 0.4 0 8.6
Total 120 103 19 8 250
Total% 48.0 41.2 7.6 3.2 100

Table 3: Specificity of the antibody detected in the study
population.

Antibodies detected Number Percentage (%)
Anti-C 1 0.4
Anti-E 3 1.2
Anti-Jsb 1 0.4
Anti-K 2 0.8
Mixed field 3 1.2
Unidentified 1 0.8
Negative 238 95.2
Total 250 100.00

antibody screening method was 41.6%. The overall
prevalence of irregular antibodies was 4.8%.

DISCUSSION

Irregular RBC antibodies found in the sera of
pregnant women have been studied in many parts of the
world where pre-natal immunohaematologic care is
given due priority. In this study, the frequency of
irregular antibodies in maternal serum was 4.8%. This
appears high when compared with values from
developed countries like Sweden (0.5%), Netherlands
(2.7%), and lower when compared with values from
developing countries where higher frequency values of
10.2% in Mexico, and 20% anti D were reported [3-6].

The most frequent and potentially significant non-
anti—D antibody in our study was anti-E (1.2%) followed
by anti-K (0.8%) then anti-C (0.4%) and anti-Jsb
(0.4%). Bowel found an incidence of 14% in D+
pregnant women which was found to be most frequent
in his study contrary to the results in this study where
anti-E is most frequent [7]. Anti-E can be a naturally
occurring IgM antibody, however IgG anti-E can be
found in the sera of pregnant women with a history of
previous transfusions and pregnancies. This immune
form of anti-E is able to cause a mild to moderate HDN
[8]. HDN caused by anti-C is usually mild as the C
antigen has weak immunogenicity [7-11].
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Table 4: Blind compatibility test results using the screened
sera of patients (anti globulin cross match).

Crossmatch results Number Percentage (%)
Compatible 245 98.0
Incompatible 5 2.0

Table 5: Clinical utility of antibody screening as a surrogate to
antiglobulin cross match.

Antiglobulin Positive = Negative Total
Crossmatch

Incompatible (+) TP (5) FP (0) 5
Compatible (-) FN (7) TN (238) 245
Total 12 238 250

Positive AB screen includes identified, mixed field and unidentified
reaction

TP = True positive, FP = False positive

FN = False Negative, TN = True negative

PPV = Positive predictive value,

NPV = Negative predictive value

Incompatible results = positive results

Compatible results = negative results

Sensitivity = TP/TP + FN = 5/12 x 100 = 41.6%

Specificity = TN/TN + FP = 238/238 x 100 = 100%

PPV =TP/TP + FP = 5/5x 100 = 100%

NPV = TN/FN+TN= 238/245x100 = 97.1%

Efficiency = TP+TN/TP+FP+FN+TN x 100 = 238/245 X 100= 48.6%
Prevalence 12 /250 x 100 = 4.8%

Taking incompatible Crossmatch as 100%

Number of incompatible crossmatch = 100%

Number of incompatible crossmatch with an antibody detected 5/12 x
100% = 41.6% Percentage safety = 41.6% (safety range 99—99.9%)

Anti-K was seen in this study with a frequency of
0.8%. The frequency of K antigen in this locality is not
yet known but it is known that after the D antigen, the K
antigen is the most immunogenic. HDN caused by anti-
K can be severe [9]. There is evidence that anti-K can
recognize K antigens expressed in the early stage of
erythroid development in the fetal liver and can cause
anemia by suppressing erythropoiesis [12-14]. Jsb has
been reported to be common among people of African
jessant. Anti-Jsb was the least frequent of all the four
specific cities and has been known to be weakly
immunogenic. Anti-D was not seen in this study in
contrast to 20% anti-D found among pregnant women
in Saudi Arabia [4]. Jeremiah and Buseri [15] reported
Rhesus antigen and phenotype frequencies in Port
Harcourt as follows. D neg (5.0%), C neg (82.3%), C neg
(0.2%), E negative (79.5%) and e neg (1.3%). It is
therefore expected that anti-C and anti-E will occur
more frequently in this locality while anti-D will be less
common. This probably may explain why anti-D was not
encountered in this investigation. Contrastingly, the
frequency of D-negative has been reported to be
approximately 15 percent among Caucasians and 20-
30% in Middle East and some West African countries. It
is not surprising that variable frequencies of unexpected
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antibodies were obtained in different region of the
globe. However, a more detailed population study with
larger sample size may need to be earned out using more
sensitive methods to arrive at a more accurate figure.

Maternal serum is screened to make sure pregnant
mother has no antibodies to react with fetal cells.
Haemolytic disease of the foetus and newborn is caused
by the mother's IgG antibodies crossing the placenta and
attaching to the baby's red blood cells. It is therefore
necessary to know as early as possible in the pregnancy
whether HDN can be a possibility.

Determining the specificity of an unexpected
alloantibody is important in prenatal testing. If the
antibody specificity is known, it is possible to test donor
blood for the presence of the corresponding antigen. In
prenatal testing, knowledge of the specificity of the
antibody helps predict the likelihood of the haemolytic
disease of the newborn.

In most settings, antibody screening is done as part
of pre-transfusion tests but the question as to its use as a
surrogate to cross-matching procedure in emergency
situation still remain not clear. In this study, a full blind
crossmatch was performed in order to assess the safety
level of antibody screening procedures as a surrogate to
crossmatch. This study did not show the antibody
screening procedure to reach the expected safety level of
99%. The safety was low (41.6%) but with a high
specificity of 100%, it can be used to select blood in
advance for patients undergoing surgery in order to
reduce the incidence of haemolytic transfusion reaction.
Apart from having a low safety level of 41.6%, it has
earlier been reported that the “type and screen”
porocedure has the weakness that antibodies to rare
non-polymorphic antigens will not be detected
(approximately 0.06% of cases), but the antibodies
missed are rarely of clinical importance [16,17].

Many of the red blood cell (RBC) alloantibodies of
the Rhesus system have been associated with HDFN;
however, the severity of the disease is usually the
greatest with anti-D [18]. Prevention of RhD HDFN
became feasible in the late 1960s after pioneering
research by Finn Clarks and Freda; there was a dramatic
decline in Rh HDFN [19, 20]. Since then other Rh and
non-Rh red cell alloantibodies have become relatively
more important and are now responsible for the greater
proportion of the HDFN cases. Anti-c and anti-E are the
most common implicated non-D Rh antibodies in the
pathogenesis of HDFN [21]. In this study, anti-E was
found to be most frequently and this supports the earlier
report to a large extent. Another study assessed the
outcomes of anti-E in pregnancy and they concluded
that a substantial proportion of infants are sufficiently
affected by anti-E and suffer from clinically significant
HDFN. In that study, 21% of the affected infants
required exchange transfusion and 10% had severe or
very severe disease and they concluded that anti-E titres
and poor predictor of HDFN severity. Another study
also showed that anti-E was a caused of moderately
severe HDFN [7].

Most (95.2%) of the pregnant women who
participated in this study showed no antibodies i.e. they
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were non-immunized. Most of the immunized women
(n = 12, 4.8%) developed alloantibodies of the non-D
Rhesus and Kell blood groups.

The study shows that immunization due to
antibodies belonging to the Rhesus system is 1.6% (i.e.
non—-D Rhesus antibodies) of all examined Port
Harcourt pregnant women. Anti- D antibodies were not
encountered in this study. It is possible the use of
rhesus immunoglobulin anti-D to prevent sensitization
due to anti-D could have led to the decrease in the
incidence of anti-D antibodies. Besides the percentage
of D-negative women in our locality is quite small when
compared with E-negative and C-negative (15).

Anti-C was found in 0.4% of the immunized patients.
Baker et al., [22] reported one case on a group A Rh
positive, C negative woman in whom anti-C was
developed as a result of blood transfusion in childhood.

In summary, the number of antibodies against
antigen of the rhesus system formed the highest
percentage (1.6%) of the alloantibodies detected. The
Kell system antibodies were found only in 1.2% of the
total antibodies detected (anti-K and anti-Jsb).
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