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Incidence of Rh immunization between
1981 and 1992

S. C GUPTE. S. S. KULKARNI

ABSTRACT
Background. The Institute of Immunohaematology has

had an Rh clinic at the Nowrosjee Wadia Maternity Hospital
since 1957. Between then and 1977, 5% Rh-negative
women produced Rh antibodies. Between 1978 and 1980,
the rate of immunization was reduced to 3.3%. In the
present study we determined the incidence of Rh immuni-
zation between 1981 and 1992.

Methods. ABO and Rh grouping was carried out by
standard methods on 139 635 samples collected from
antenatal women. Six thousand nine hundred and fourteen
(5%) Rh-negative women were screened for Rh antibodies
using an enzyme technique. Analysis was carried out by
dividing the data into four groups, each of three years
duration.

Results. The number of women attending the antenatal
outpatients increased steadily but the frequency of Rh-
negativity remained at approximately 5%. The rate of Rh
immunization among Rh-negative women declined from
3.1% during 1981-83 to 1.7% during 1990-92. The rate
among pregnant women dropped from 0.16% to 0.09%
and this was statistically significant (p<0.05). The incidence
of Rh immunization among Rh-negative women increased
from 0.4% in the first pregnancy to 17.5% after four or more
pregnancies (p<0.01). Only 15 out of 167 Rh immunized
women had received anti-O immunoglobulin previously.

Conclusions. The incidence of Rh immunization has
declined during the last 12 years possibly due to family
planning and extensive use of anti-O immunoglobulin. How-
ever, complete eradication of Rh haemolytic disease of
the newborn will be possible only if a comprehensive Rh
prophylaxis programme is instituted.
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INTRODUCTION
Rh haemolytic disease of the newborn (Rh-HDN) has been
nearly eradicated from western countries? but in India it is
still an important problem. In spite of the extensive use of
prophylactic anti-D immunoglobulin (anti-D Ig) and popula-
tion control programmes, we continue to encounter cases of
Rh alloimmunization.

Since 1957, our Institute has been running an Rh clinic at
the Nowrosjee Wadia Maternity Hospital, where Rh typing
of all women registered in the antenatal outpatient depart-
ment is carried out. The report) based on the analysis of data
collected from 1969 to 1980 at this clinic showed that up to
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1977 the Rh immunization rate among Rh-negative women
was 5% while from 1978 to 1980 it was 3.3%.

We ana lysed the data collected from 1981 to 1992 to
examine whether the rate had fallen further and also to
evaluate the role of parity and the use of anti-D (g.

SUBJECTS AND METHODS
ABO and Rh grouping was carried out on 139635 blood
samples collected from 1 January 1981 to 31 December 1992.
The women were investigated at the time of registration at
26 to 30 weeks of gestation. Six thousand nine hundred and
fourteen (5%) Rh-negative women thus identified were
screened for the presence of Rh antibodies. Their past
obstetric history was recorded through personal interviews.

ABO and Rh grouping was determined by standard
techniques using polyclonal antisera prepared in the institute.
The enzyme (papain--cystein) technique" was used to detect
Rh antibodies. The data were divided into four 3-year
groups, and the chi-square test was used for statistical
analysis."

RESULTS
The number of women attending the antenatal outpatients
increased over the years but there was no significant change
in the frequency of those who were Rh-negative (p>0.8)
(Table I). The incidence of Rh immunization was found to
be significantly lower in the period 199G-92 than in 1981-83
(p<0.05).

To assess the impact of family planning, the data were
analysed on the basis of parity. The incidence of primigravida
increased from 39% in 1981 to 52% in 1992 and that of multi-
gravida (four or more pregnancies) reduced from 9.8% to
4.3%. These differences were statistically significant
(p<O.OI). There was also a significant (p<O.OI) increase in
the incidence of Rh immunization in multigravida compared
to primigravida (Table II).

TABLE I. Incidence of Rh immunization amongst pregnant
women during 19H 1 to 1\)1)2

Years n Rh-negative Rh-irnrnunized % of Rh-immunized
to Rh-negative

1981-83 30395 1527 (5.0) 48 (0.16)' 3.1 *
19R4-86 33962 1788 (5.3) 40 (0.12) 2.2
19H7-R9 3096R 1701 (4.0) 40 (0.12) 2.7
1990--92 3H 310 IR9R (4.9) 33 (0.09)* I. 7*

Total 139035 6914 (4.9) 1(i7 (0.12) 2.4

• Statistically significant difference between 1981-83 and 1990-92 (p<O.OI)
Trend chi-square statistically Significant (p<O.05) Figures in parentheses
indicate percentages

/TABLE II. Incidence of Rh immu,nization

Gravida Total
pregnancies

Rh non- Rh-immunized % Rh-
immunized immunized to

total pregnancies

I
II
III
~IV

(is 230
41892
24744

7769

3225 13 (0.02) 0.4
2106 39 (0.09) 1.8
1055 38 (0.15) 3.5
363 77 (0.99) 17.5

Statistically significant increase in the incidence of Rh immunization with increase
in gravida (p<O.O I) Figures in parentheses indicate percentages



66

It was not possible to collect reliable information on anti-D
Ig received by 6747 non-immunized Rh-negative women, but
correct data were available on 167 Rh-immunized mothers.
Only 15 (9%) of the women had received anti-D Ig. Out of
15 women protected with anti-D Ig, 10 were second gravida
who received this injection after the first pregnancy, 3 were
third gravida and 1 each were fourth and fifth gravida. Each
of them received anti-D Ig only once or twice but not after
each pregnancy.

DISCUSSION
Before the discovery of anti-D Ig, Walker" and Boggs et al. 7

reported a 4.8% incidence of Rh immunization among
Rh-negative mothers. Till 1977 our incidence also ranged
between 4.4% and 4.8% in Rh-negative mothers and 0.22%
and 0.24% in all pregnancies.J Joseph," assuming a 5%
frequency of Rh-negativity and using a decision analysis
technique. calculated the incidence of Rh immunization in the
absence of a programme for prophylaxis to be 5.9 per 1000
births in 1981 and 4.3 per 1000 births by AD 2000. This
incidence is much higher than that reported by us."

Several factors are known to influence Rh immuniza-
tion.?!" In our earlier report we had suggested that ABO-
incompatibility and Rh-negative pregnancies were not
responsible for the reduced incidence! but that parity might
play an important role. In the present study we, like
others, 11-13 found significantly higher rates of immunization
among multiparous women. However, our study also showed
that during the last 12 years there had been a significant
decrease in the incidence of multiparous women and an
increase in primigravida. Therefore, we suggest that the
population control policy might be one of the factors respon-
sible for the reduction in the incidence.

Transplacental haemorrhage is the major source of Rh
immunization y.l I Hence, whenever there is a possibility of
transplacental haemorrhage, prophylactic anti-D Ig is
administered to suppress Rh immunization. 14 We generally
recommend a 100 /l-gdose after a first trimester abortion or
chorionic villus biopsy, 250 (Jogafter a second trimester
abortion, foetal blood sampling, amniocentesis or normal
delivery and 350 (Jogafter a complicated delivery. Since 99%
of women have less than 3 ml foetal red cells!" and 25 (Joganti-
D Ig can eliminate 1 ml foetal red cells, 14 there is generally no
risk of immunization because of an inadequate dose of anti-D
Ig. In India we realized that since the early seventies, anti-D
Ig was being effective when we observed a reduction in the
incidence of Rh irnrnunization.! The present study showed a
further decline in this incidence from 3.1 % to 1.7% among
Rh-negative mothers and O. 16% to 0.09% in alr~nancies.
As we are now using anti-D Ig more extensively, we presume
that the decrease in the incidence might also be due to this.

The majority of the Rh-immunized women in our study
had never been given anti-D Ig. Out of 15 mothers who had
received it in the past, 5 were multigravida who had not been
given it after every obstetric event. The other 10 women were
second gravida and in spite of prophylactic therapy after the
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first delivery, had produced Rh antibodies. It is possible that
they had already had a primary stimulus prior to anti-D
Ig administration, because of transplacental haemorrhage
during their first pregnancy or concealed abortion. The other
possibility was that the anti-D Ig given was of poor quality.
Kulkarni et al.15 have already observed a 2% failure rate
using a particular brand of anti-D Ig manufactured in India.

Western countries have almost eradicated Rh immuni-
zation because of their antepartum, postpartum and post-
abortion prophylaxis programmes. 1.2 Bowman et al. 16 have
recommended 300 (Joganti-D Ig at 28 weeks of gestation to
prevent Rh immunization during pregnancy. In India though
anti-D Ig is used postnatally, it is generally not administered
antenatally following abortion, particularly after the medical
termination of pregnancy. Until we have a comprehensive
Rh prophylaxis programme, it will not be possible to eradi-
cate Rh haemolytic disease of the newborn.
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