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TOWARDS THE CONQUEST OF
RH HEMOLYTIC DISEASE

R.H. Merchant

The discovery of the Rh blood group

system, Rh hemolytic disease, its manage- .

ment and recently its prevention is onc of
the most striking success stories of modern
medicine. The extent and severity of this
disease and its resulting distress to so many
parents is not always appreciated today.
Iso-immunization remains a continuing al-
beit relatively fess common cause of peri-
natal mortality and morbidity and the
gencral outlook of an Rh-isoimmunized
pregnancy is quile optimistic today as
newer approaches to diagnosis and treat-
ment have evolved. In those early days
there were no antenatal diagnostic or
therapeutic measures available to assess
the severity of fetal involvement of an
affected infant until after delivery, .

Pathophysiology

Classically rhcsus disease occurs be-
cause maternal anti-D antibodies cross the
placenta and hemolyse rhesus positive fetal
red blood cclls. Although anti-D 1s the
most common antibody, others including
Rh C, E, ¢ and ¢ can also produce similar
disease(1). All these antibodies are 1gG in
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configuration and are capable of crossing
the placental barrier. The fetus is rarely af-
fected before 16 wecks as the antibodies do
not cross the placenta until then(2).
Progressively increasing fetal ancmia as
a result of hemolysis results in extra
medullary hematopoesis, one effect of
which is hepatosplenomegaly. As the hiver
is totaly dedicated to red cell production its
other functions are obtunded and the re-
sultant hypoalbuminemia and fall in on-
cotic pressure results in fetal hydrops(2).

Fetal Evaluation

About 5% of the Indian population as
compared to 15% of the Western world 1s
rhesus negative. Laboratory workers have
attempted to relate the concentration of
the maternal antibody as measured by the
titre dilution techniques to the severity of
fctal discase, however it is now known that
straight forward-tiite dilutions are notori-
ously inaccurate(3). It is, however, still
gencrally accepted that antibody titres at or
below 1:16 are unlikely to produce serious
fetal disease(4). Once antibodies are de-
tected, the frequency of their measurement
depends on their absolute titres and the
past obstetric history, the assumption being
made that the discase becomes worse in
cach pregnancy. The birth of an carlier
baby with hydrops, or a stillborn or a nco-
nate that required an exchange transfusion
is particularly ominous. The use of amni-
otic {luid hilirubin concentration to evalu-
ate rhesus disease was described in early
196(rs. Bilirubin is quantified by spectro-
scopic analysis at a wave length of 450 mm
and the optical density difference AOD
plotted on the Liley chart. Most workers
are of the opinion and have demonstrated
that in pregnancies not complicated by
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fetal hemolysis the AOD was never >0.3
and there is never a severcly affected fetus
with a AOD of <0.2. It is, therefore, be-
licved that a fctus with AOD >0.3 requires
a hematocrit dctermination for diagnosis
of severity of fctal anemia(5).

Amniotic fluid examination is indicated
when anti D titres exceed 1:16 and timing
of the first procedure is dictated by the
magnitude of the titre and previous obstet-
ric history. Whereas, thc first amniocente-
sis may be done as early as 18-20 weeks
gestation with a history of a severcly in-
volved previous baby, the procedure may
be delayed until approximatcly 24-26 weeks
with a previously mildly affected preg-
nancy. The timing of repeat amniocentesis
is dictated by the optical density readings.
The procedure is relatively easy, non-trau-
matic, informative and can be done in most
hospitals, although it is wise to send the
fluid sample to a regional reference centre
for analysis and interpretation(2).

Fetal ultrasound examination allows
the detection of early ascites and the bio-
physical profile may be used to monitor fe-
tal well being as well, although the profile
is not always sufficicntly sensitive to detect
subtle deterioration in the fetal condition.
The value of color doppler wave form
analysis of fetal vessels remain to be con-
firmed.

The recent introduction of fetal hema-
tocrit dctermination has added a further
refinement to the diagnosis and manage-
ment of an erythroblastotic fctus and is
now a routinc investigation at many
centres. Although, access to the fetal circu-
jation by cordocentesis is a major advance
there still remain several important ques-
tions. Though the presence of anemia indi-
cates the need for transfusion, it is theore-
tically possible for the fetus to maintain its
hemoglobin while showing evidence of
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hemolysis by a rising bilirubin concentra-
tion in amniotic fluid. Hence, fetal blood
sampling is most valuable in the severest
form of the discasc(6).

Fetal Management

The decision to trecat the fctus may be
based on either ultrasound evidence of as-
cites, a rising amniotic fluid bilirubin con-
tent or hematological evidences of fetal
anemia.

In a non-hydropic fetus >34 weeks tes-
tation with an amniotic fluid showing an
upper zone reading dclivery is the best
policy. As neonatal care has so dramati-
cally improved early induction or delivery
at this gestation, having primed the mother

-with glucocorticoids to prevent hyaline

membrane disease is now safe and feasible
even in our setting.

Safe and effective intrautcrine transfu-
sion was first popularized by Rodeck ef al.
using fetoscopy as a means of guiding the
puncture of funic vessels(7). Subsequently,
Nicolaides et al. have carried out the same
procedure under ultrasound guided control
with greater success and less fetal
trauma(8). Although the technical problem
of intrauterine intra vascular transfusions
have been largely over come, number of
issues remain, including the timing, fre-
quency and volume of blood to be trans-
fused, as also the optimal route and timing
of delivery(9). The volume of blood trans-
fused must raise the fetal hematocrit suffi-
ciently; however, the fctus has the ability to
cope with large volumes of transfuscd
blood. The exact volume to be trasfused is
estimated f[rom a normogram which takes
into consideration the pre-transfusion he-
matocrit of the fetal blood, the hematocrit
of the donor blood and the expected hema-
tocrit to be achieved, as also the fetal
gestational age.
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As there is an approximate drop of
about 1-2% per day of hematocrit, the tra-
ditional gap of transfusing cvery 2 weeks is
maintained. By the 4th-5th transfusion, the
fetal condition is usually stable and only
donor blood remains in the fetal circula-
tion. Transfusions are continued till 34-36
weeks of gestation when the fetus is deli-
vered. Route of delivery is either by cesa-
rean section or more recently with avail-
ability of prostaglandin gel for improving
the favorability of the cervix, many patients
are given a trial of vaginal dclivery. Fetal
surveillance after a transfusion 1s necessary
and must be strictly maintaincd by a fetal
kick count, biweckly USG and weekly
NST. Today early delivery plus intra-
~uterine intravascular transfusion 1s the
- most common clinical regime employed
in mothers with an affected fetus at high
risk.

Intrauterine intraperitoneal fetal blood
transfusion were carlicr used by Liley and
others, although they have now been
largely replaced by intravascular irans-
{fusions. The intraperitoncal route is rarely
successful when the fetus has hydrops, as
the lymphatics through which blood is ab-
sorbed and transported are water
logged(10).

Success has also been reported with
plasma exchanges for antibody removal of
mothers for the treatment of anti-D iso-
immunization, although the good effects
arc temporary. Its disadvantages arc the
time and cost involved, as well as the need
for continued paticnt motivation and hence
it must only be employed as an alternative
when the sensitization s severe very carly
in pregnancy and wherc problems of exper-
tise hamper safc intrauterine intravascular
transfustons(11).
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When the fetus has been adequately
transfuscd in utero and a good fetal hema-
tocrit maintained, fetal problems associ-
ated with rhesus discase not only disappcar
but rarcly does the neonate nced an
exchange transfusion, although simple
packed cell transfusion may be required to
maintain hemoglobin levels(2). Of late the
usc of high dose TV IgG 500 mg/kg infused
over a period of 2 h soon after an Rh
isoimmunized neonate is delivered, has
been shown to alter the course and reduce
the severity of bilirubin production often
obviating the nced for exchange transfu-
sion. The action is probably by blocking the
Fc receptor sites of the RES cells, and
hence hemolysis of RBC, a mechanism
similar to the prevention of platelet des-
truction in neonatal isoummune throm-
bocytopenia, in which disease beneficial
therapeutic effgcts of high dose IgG
therapy have been reported(12), '

Prevention of Rhesus Disease

Apart from ensuring that all eligible Rh
negative mothers reccive anti-D immuno-
globulin after a normal dclivery, abortion,
MTP or amntocentesis antenatal prophy-
laxis between 28-30 wecks gestation is the
only procedure available today to reduce
the risk ol intra pregnancy sensitiza-
tion(13). However, this has not yet been
more universally accepted as 1t is not con-
stdered cost effcctive. Once monoclonal
anti-D 1s made available its potential use
for Rh prophylaxis would solve many prob-
lems, although rescarchers are expressing
the view that if monoclonal anti-D 1s to be
used for Rh prophylaxis, mixtures of IgG
and IgG, monoclonals will probably be
neceessary(14).

It should be remembered that pre-
vention is the most cffective method of

837



CONTINUING MEDICAL EDUCATION

managing rhesus disease, so it is vital to
ensure that anti-D is administered at the
correct time and in the correct dose after
any potentially sensitizing event.
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