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New trends in the management of rhesus
isoimmunization
A.GEORGE, S.ANDERSON

INTRODUCTION
The discovery of blood groups by Landsteiner (1940) and
the subsequent implication of rhesus (Rh) isoimmunization
explained a number of stillbirths and neonatal deaths. There
have been rapid advances in understanding the aetio-
pathogenesis and formulating prophylactic and management
strategies over the years. Fortunately, Rh isoimmunization
is rarely seen today. This is because of routine bleed testing
of all pregnant women and postpartum administration of
anti-D immunoglobulin, and an increase in one and two
child families.
The disease still persists in a truncated form due to

1. Delayed or inadequate administration of anti-D
immunoglobulin

2. Prenatal Rh isoimmunization due to silent foeto-
maternal bleeds

3. Failure to administer anti-D immunoglobulin in cases
with risk of foeto-maternal bleeds, i.e. abortion, ectopic
pregnancy and amniocentesis

PATHOPHYSIOLOGY
When an Rh negative blood group individual is exposed to
Rh positive blood, she or he develops antibodies against the
Rh antigen. Such IgG antibodies, formed in a pregnant
woman as a result of exposure to the Rh antigen of the
foetus, cross the placenta and enter the foetal circulation.
They combine with the Rh antigen present on the foetal
erythrocytes and these antigen-antibody complexes are
phagocytosed by foetal macrophages in the reticuloendothelial
system, mainly in the foetal spleen. The life span of foetal
erythrocytes is thereby reduced and a compensatory increase
in foetal erythropoeisis occurs. This manifests as
hepatosplenomegaly. If the increased erythropoeisis cannot
keep up with the destruction of foetal erythrocytes, anaemia
develops in the foetus. In severe cases, foetal anaemia leads
to hypoxia, impaired liver function, skin oedema, ascites,
pericardial effusion and eventually congestive cardiac
failure, acidosis and foetal death, the spectrum of erythro-
blastosis foetalisor immune hydrops foetalis.
Degradation of foetal red cells results in increased
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production of bilirubin which is excreted through foetal urine
and subsequently reaches the amniotic fluid. The severity
of the disease increases with the number of pregnancies due
to the augmented maternal secondary response to incom-
patible foetal red cells. The first pregnancy is usually spared
as the first maternal contact with foetal blood and subsequent
isoimmunization only occurs at the time of the first delivery.

SCREENING AND DIAGNOSIS
The Rh status of every pregnant woman should be known.
If a woman is found to be Rh negative, an indirect Coombs'
test (ICT) should be performed and if this is positive it
should be repeated in graded dilutions. The blood group
and zygosity of the father should also be determined. If
the father is heterozygous for Rh antigen, there is a 50%
possibility that the foetus is Rh negative and, therefore,
will not be affected. In that case, a chorionic villus biopsy
can be performed on the woman between 8 and 11 weeks
of pregnancy and using sensitive immunofluorescence
techniques, the Rh type of the foetus can be determined.
Ifthe foetus is found to be Rh positive, the woman may opt
to have a termination of pregnancy.
The concentration of antibodies is expressed as a titre in

IU/ml or 1Lg/L. An antibody titre of more than 1:8, or
4 IU/ml or 1.5 1Lg/Lis critical and the degree of haemolysis
in the foetus must be determined by amniocentesis or foetal
blood sampling. If the antibody titre is less than 1:8, it should
be repeated every 3 to 4 weeks.
The presence and level of antibody titre does not always

indicate the severity of disease except during the first
pregnancy. Major prognostic determinants of the severity
of disease are the past obstetric history and serial antibody
titres. Timing of intervention is determined by amniocentesis
and spectrophotometric analysis of amniotic fluid bilirubin
or cordocentesis and the severity of foetal anaemia.

Amniocentesis
Concentration of bilirubin in the amniotic fluid is inversely
proportional to the haemoglobin concentration in the foetal
blood. Estimation of the bilirubin concentration in amniotic
fluid is done by spectrophotometry. The absorption of light
of wavelength 450 nm is expressed as optical density (00)
at 450 nm. The deviation of the peak from the baseline
(Delta OD 450) is then plotted onto a risk evaluation chart,
originally constructed by Liley. He plotted the graph into
3 zones providing an assessment of the severity of disease
and the need for further treatment or termination. If the
value falls in zone I, the foetus is Rh negative, unaffected
or mildly affected. Amniocentesis can be repeated in 2 to
3 weeks and if this analysis also remains in zone I then the
patient can be delivered at term. If it falls in zone II,
amniocentesis should be repeated a week later to know the
trend. If the value falls in zone III, foetal death is imminent
in 7 to 10 days. This foetus needs to be transfused in utero
or outside the uterus.
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OTHER INVESTIGATIONS

Ultrasound
Ultrasound is the non-invasive modality of choice for
detecting foetal affliction. It can be used to determine the
gestational age accurately if performed during the first or
early second trimester. The abdominal circumference cannot
be used for monitoring foetal growth because of hepato-
splenomegaly in the affected foetus.
Severely affected foetuses show ascites, pleural and

pericardial effusion, skin oedema, hepatosplenomegaly,
cardiomegaly and dilatation of the umbilical vein.
Placental size correlates with the severity of the disease.

Placental thickness of 4 cm or more is abnormal.

Doppler studies
In a severely anaemic foetus, the velocity of blood flow in
the intrahepatic portion of the umbilical vein and in the
descending thoracic aorta is increased due to the hyper-
kinetic circulation. In future, blood flow velocity studies on
foetal circulation may help diagnose foetal anaemia.

Cardiotocograph y
In severely anaemic foetuses this often shows abnormal
foetal heart rate tracings such as sinusoidal and decelerative'
patterns.

Foetal blood sampling (cordocentesis)
The only direct method of assessing the severity of disease
is the measurement offoetal haematocrit. Ultrasound guided
needle puncture of the umbilical cord can be done for foetal
blood sampling. This is the most accurate way of diagnosing
foetal anaemia. Further, the foetal blood group and bilirubin
levels can also be determined and, if required, blood can
be transfused at the same sitting. If the father is hetero-
zygous, as an alternative to cordocentesis, analysis of red
blood cells in tissue obtained at the first trimester chorionic
villus sampling can be done for early diagnosis of the foetal
blood group.

TREATMENT
Delivery before the foetus is too severely affected to be
effectively treated by postnatal therapy and intrauterine
intraperitoneal transfusions were the methods of treatment
previously available for an Rh isoimmunized foetus. Now,
direct foetal intravascular transfusion can be given into one
of the umbilical vessels, the hepatic vein or into the heart.
Freshly prepared washed and irradiated Rh native packed
cells with a haematocrit of 80% are used. For intraperitoneal
transfusions, the volume of packed cells to be used is deter-
mined from the following equation

lOx (gestation in weeks-20) ml

For intravascular transfusion, there are nomograms avail-
able indicating the volume of packed cells necessary to
raise the haemoglobin concentration to a specified level.

27

Transfusions are usually given only after the twentieth week
of pregnancy. Once the foetus has reached a gestational age
of 35-36 weeks, it must be delivered.
The foetus should be subjected to antenatal surveillance

by performing bi-weekly non-stress tests and weekly
ultrasound biophysical profile scores.

OTHER MODALITIES

Plasmapheresis
If the antibody titre is high during early pregnancy plasma-
pheresis can be tried in order to keep the maternal antibodies
at a low level. The issue of improved perinatal outcome is
not yet resolved.

Intravenous immunoglobulins
Immunogobulins are thought to have a blocking effect
on maternal anti-Rh antibodies but their role is largely
experimental. Other experimental approaches include the
use of steroids or promethazine hydrochloride and oral
Rh antigen (erythrocyte membrane oral therapy) to reduce
secondary immune responses.

PROPHYLAXIS
Three hundred micrograms of anti-D immunoglobulin are
given intramuscularly to every Rh negative woman who gives
birth to an Rh positive baby within 72 hours of delivery;
300 Itg of anti-D can neutralize the antigenicity of 30 ml of
Rh positive blood. If anti-D is not given within 72 hours it
should be given as soon afterwards as possible, since it has
a suppressive effect on antibody production even after'
72 hours. Foeto-maternal transfusion exceeding 30 ml is
possible in the following situations:

1. Manual removal of the placenta
2. Traumatic delivery
3. Caesarean section
4. Birth of an unexpectedly anaemic baby

In all these situations, a Kleihauer Betke (acid elution) test
should be performed on maternal blood to estimate the
volume of foeto-maternal transfusion and anti-D given
accordingly. For first trimester bleeding, ruptured ectopic
pregnancy and chorion villus biopsy in an Rh negative
woman, 50-75ltg of anti-D should be administered.
Further reductions in isoimmunization rates have been

achieved by routine antenatal administration of 300 p.g
of anti-D to all Rh negative pregnant women (from 2%
to 0.2%).

CONCLUSION
Rh isoimmunization has become uncommon today. Ultra-
sound guided foetal blood sampling and foetal intravascular
transfusion have revolutionized the management of Rh
isoimmunized pregnancies and anti-D immunoglobulin
should be administered to all women at risk.


