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( ABSTRACT , Background: Maternal alloimmunization is triggered by previous incompatible transfusion or fetomaternal

haemorrhage. In view of role played by antibodies other than anti-D in development of HDFN (Haemolytic disease of
Newborn), it is necessary to screen all antenatal mothers for significant alloantibodies. This prospective study was conducted for 1 year among

antenatal mothers.

Methods: Antibody screening was performed among antenatal mothers by Column Agglutination Technology, those mothers in whom antibody
was positive were further subjected to antibody identification and followed by estimation of antibody titre

Results: Prevalence of red cell antibodies among antenatal mothers was 0.8%. Anti-D was the most common antibody (50%) identified.
Percentage of antibody positive in Rh negative mothers were significantly higher (p<0.05) compared to Rh positive mothers

Conclusion: Anti-D is still the commonest antibody detected among antenatal mothers. The occurrence of other irregular antibodies is very low.
The scarcity of resources makes universal screening of all antenatal mothers for irregular antibodies not cost effective.
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INTRODUCTION

Haemolytic disease of the fetus and newborn (HDFN) is the
destruction of fetal and newborn red cells by maternal alloantibodies
specific for inherited paternal red cell alloantigen(1).

Alloimmunization in pregnant women has been studied in different areas
of the world with reported frequency ranging from 0.4- 3.1% —2,7.
Although anti-D (Rh alloimmunization) was once the major cause of
HDFN, the widespread adoption of Rh immunoprophylaxis has resulted
in marked reduction of maternal alloimmunization due to Rh DX(8).
Maternal alloimmunization to other red cell antigens is coming into
prominence. Despite this, anti-D (rhesus isoimmunisation) continues to
be the commonest cause of death from severe HDFN. More than 50 other
red cell antigens have been reported to be associated with HDFN. The
most important of irregular red cell antibodies apart from anti-D are
directed against Rh ( C,E,c,e), Kell (anti-K ), Duffy (anti-Fy* and anti-
Fy"), Kidd (anti-Jk" and anti-Jk") and MNS (anti- M, N, S and s) blood
group systems(9).

In view of the role played by the antibodies other than anti-D in the
development of HDFN, it may be necessary to screen all antenatal
mothers irrespective of whether they are Rh (D) positive or negative to
identify clinically significant alloantibodies that might cause HDFN.
Most developed countries have guidelines for screening all pregnant
women for irregular red cell antibodies.

According to guidelines of British Committee for Standards in
Haematology, (BCSH) all pregnant women should be ABO and D
antigen typed and screened for the presence of red cell antibodies early
in pregnancy and at 28 weeks of gestation (10). However no such
guidelines are followed in developing countries like India.

Proper periodic screening helps the physician to identify those mothers
with irregular antibodies in whom the fetus is at risk to develop HDFN.
It also alerts blood bank personnel about the difficulty in providing
blood for those antenatal mothers with irregular antibodies.

The purpose of this study was to evaluate the frequency of maternal
alloimmunization to red cell antigens in our population.

MATERIALSAND METHODS

This prospective study was conducted in antenatal mothers attending
Outpatient Department in a tertiary care center in South India for one
year. The study protocol was approved by the Institute Ethics
Committee (IEC) prior to the commencement of the study.

All antenatal mothers in whom antibody screening was performed
were included in the study after explaining about the nature of the
study. Written informed consent was obtained from antenatal mothers
willing to participate in the study. The mother's characteristics and data
regarding their antenatal course of pregnancy which included number

of pregnancies, period of gestation , type of delivery, maternal- fetal
outcome, history of any pregnancy terminations, blood transfusion,
ABO group and Rh typing were documented. Immunisation with anti-
D, any previous antibody screen done was also noted.

The mother's serum was tested using commercially obtained screening
cell panel comprising of three cells containing known blood group
antigens. The three cell antibody screen was performed with strict
adherence to manufacturer's instructions.

Those serum samples found to be positive on screening were further
subjected to identification of alloantibodies using commercially
available 11 cell identification panel. The serum of antenatal mothers
in whom antibody was identified, was further subjected for titre
determination. Baby's cord blood of antibody positive mother's was
tested for Direct Antiglobulin Test (DAT).

Analyses were carried out doing both descriptive and international
statistics. Data were expressed using descriptive statistics such as
frequencies and percentage. The association between the presence of
antibodies and other study parameters such as abortions, gravidity
status, gestational age and blood transfusions were carried by using
chi-square tests. All statistical analysis was carried out at 5% level of
significance and p value <0.05 was considered as significant.

RESULTS

During the study period, antibody screening was done on 1350
antenatal mothers attending Obstetrics and Gynaecology outpatient
department on a particular day of the week for one year. Group B was
the most prevalent 568 (42.1%) and one mother (0.1%) with Bombay
group (Oh) was identified. Among the 1350 antenatal mothers,
1138(84.3%) were Rh D positive and 212(15.7%) were Rh D negative
(Figure 1).

Figure 1: Rh D typing Distribution

BRhD Positive
BRhD Negative

The gravidity status among antenatal mothers ranged from 1 to 11.
Among them 700 mothers (51.9%) were mutigravida and 650 (48.1%)
were primigravida.

Among the 1350 antenatal mothers, four (0.3%) had a past history of
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blood transfusion and 1346 mothers (99.7%) had no history of
transfusion. Among the 212 Rh negative antenatal mothers, 185
(87.3%) of antenatal mothers had received postnatal anti-D and 27
(12.7%) had not received anti-D. Out of the total 1350 antenatal
mothers, antibody screen was positive in 10 mothers. The prevalence
ofred cell antibodies among the antenatal mothers was 0.8% (Table 1).

Table 1: Distribution of red cell antibody screening

Antibody screen Number Percentage
Positive 10 0.8%
Negative 1340 99.3%

Anti-D (50%) was the most common antibody identified among the
antenatal mothers. Anti-D along with Anti-C (30%) was the second
most common antibody identified. Anti-M (10%) and Anti H (10%)
were identified in one woman each (Table 2)

Table 2: Frequencies of various red cell antibodies among
antenatal mothers

Antibody Number Percentage
Anti D 5 50
Anti D + Anti C 3 30
Anti M 1 10
Anti H 1 10

It was found that among the 212 Rh negative mothers 9 (4.3%) were
found to be positive for antibody and among 1138 Rh positive mothers
only 1 (0.1%) was found to be positive for antibody. This shows that
the percentage of antibody positive in Rh negative mothers were
significantly higher (p<0.05) compared to Rh positive mothers
(Table 3)

Table 3: Positive antibody screen and Rh typing

Rh status Antibody screen Percentage
Positive Negative
Rh D positive (n=1138) 1 1137 0.1
Rh D negative (n=212) 9 203 4.3

The distribution of antibodies among gestational age of mothers,
shows that no antibodies were identified in mothers with gestational
age of less than 12, eight antibodies were identified in mothers with
gestational age of 12 to 28 weeks and two antibodies were identified in
women between 29 to 40 weeks of gestation.

It shows that 8 out of 161 mothers with history of abortions were
reported with RBC antibody (5%) against 2 out of 539 mothers without
history of abortions (0.37%). This indicates that the RBC antibody was
found to be significantly higher (p<0.05) among mothers with history
of abortions than without history of abortions (Table 4)

Table 4: Relationship between abortion and antibody screen

Antibody screen History of abortions * Total | p value
No Yes
Positive 2 8 10 | p<0.001
Negative 537 153 690
Total 539 161 700

*Excluding the primi gravida

Out of the four mothers who gave history of transfusion, two had
antibodies (50%), whereas out of 1346 mothers without transfusion,
only 8 (0.6%) had antibodies. More mothers with history of transfusion
had antibodies p<0.05.

Out of the 10 mothers who tested antibody positive, follow up was
available for seven mothers. Direct antiglobulin test (DAT) was
performed on seven babies of antibody positive mothers. Out of which
six babies had a positive DAT. DAT was negative in one baby whose
mother had a positive antibody screen for anti M.

Out of five mothers who tested positive for anti-D, follow up was
available for two mothers. One mother had a titer of 1:16 and her
neonate had jaundice which was successfully treated with
phototherapy. The other mother who had a titer of 1:512 delivered a
stillborn.

Out of the three mothers who tested antibody positive for anti-D+anti-
C and follow up was available, one mother had a titer of 1:16 and her
neonate had jaundice which was successfully treated with

phototherapy. The other mother who had a titer of 1:128 delivered a
stillborn. Another mother who had titer of 1:256 received antenatal
steroids, neonate had jaundice which was successfully treated with
phototherapy and intravenous immunoglobulins.

One mother who typed positive for anti-M had titer of 1 in 16 and
follow up was available, delivered a baby with neonatal jaundice
which was treated with phototherapy. Another mother who typed
positive for anti-H in whom anti-H titer could not be performed,
delivered a baby showing all signs of hemolysis.

DISCUSSION

Red cell immunisation during pregnancy is a challenge that continues
to task obstetricians and blood transfusionists even many years after
the introduction of Rhesus (Rh) D prophylaxis (11). The introduction
of prophylactic anti-D immunoglobulin for (RhD) negative women
carrying Rh (D) positive fetus has reduced the number of deaths from
RhD haemolytic disease of the newborn(3) .

The successful management of RhD disease has brought attention to
atypical or irregular erythrocyte antigens and their antibodies (12) .
Maternal alloimmunization to other red cell antigens in the Rhesus,
Kell and other blood groups currently cannot be routinely prevented
and they also cause HDFN(13).

Proper periodic screening of antenatal mothers for irregular antibodies
can alert the physician to a potential problem with haemolytic disease.
It also helps the laboratory personnel to identify those antenatal
mothers with irregular antibodies and who may require blood
transfusion(14).

The prevalence of Rh D negative blood group among the studied
mothers was 15.7% (Figure 1). In similar studies conducted in
literature reported Rh (D) negativity of 11%to 14%,,. Rh (D)
negativity in present study is much higher when compared to other
studies.

Rh immunoprophylaxis was received only in 87.3% mothers
indicating that some proportion of mothers are still at increased risk of
developing antibodies against Rh D antigen . The practice of
administering 300pg  of rhesus immunoglobulin to Rh negative
women around 28 weeks of gestation has been reported to reduce the
incidence of maternal alloimmunization from 2 to 0.1(15). No
antenatal anti-D is antenatally given in our hospital.

In the present study overall alloimmunization rate among the antenatal
mothers was 0.8%. This was similar to other studies described in the
‘Western countries which showed alloimmunizationrate of 1.2-2% (6, 11).

Among the RhD negative mothers, alloimmunization rate in the
present study was 4.3%. There is a wide variation in alloimmunization
among Rh negative women in literature which ranged from 0.9% to
10.4%( 6,11, 16, 17). Among the Rh positive group, alloimmunization
rate in the present study was 0.1%. This is similar to other studies
which reported alloimmunizationrate 0.12%t0 0.2 % (11, 17, 18).

Screening and identification of red cell alloantibodies among 1350
antenatal mothers identified 10 antibody positive mothers. Anti-D
was the most common antibody identified accounting for 50% of
alloantibodies in our study, similar to other studies in literature which
ranged from 20% to 60% (3, 12, 19). The next common antibody
identified was anti-D+anti-C contributing to 30% of overall
alloimmunization in our study.

In the present study, overall alloimmunization due to Rh system
accounted for 80% of immunization, similar to other studies in
literature which reported immunization 0f 52.4%10 92.2% (6, 11).

The present study shows that despite the use of Rhlg, anti-D is still the
most common antibody identified. There was statistically significant
difference between alloimmunization rates in Rh D negative versus
RhD positive mothers (4.3% versus 0.1%).

It is difficult to compare the results of different studies because of the
heterogeneity of populations involved, varied screening protocols and
difference in the techniques used for antibody identification(11).

Although HDFN due to irregular antibodies have been reported in
literature, screening for all patients in our population for irregular
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antibodies is not justified from cost benefit point of view. So it is not
necessary to screen for Rh positive women in our population.

LIMITATIONS

The present study has the following limitations

» It was a one-time screening done on antenatal mothers presenting
atdifferent weeks of gestation.

»  Samplesizeissmall.

*  Duration is not sufficient to examine the full clinical impact of a
rare condition such as irregular antibodies which does not occur in

aregular pattern.

CONCLUSION

» Anti-D is still the commonest antibody detected among antenatal
mothers.

»  Theoccurrence of other irregular antibodies is very low.
» Even among those with irregular antibodies, alloimmunization
caused severe HDFN only in about halfthe women.

The scarcity of resources makes the universal screening of all antenatal
mothers for irregular antibodies not cost effective.
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