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NOTES ON THE RHESUS FACTOR 
by P.T. PULLICINO, M.D. 

Blood Transfusion Officer, St. Luke's Hospital •. 

It had long been suspected that a num
ber of translusion reactions was due to 
some specific difference in blood other 
than the ABO system, for in spite of care
ful laboratory technique, reactions con
tinued to occur in some cases. Another 
distinct clinical condition which baffled 
clinicians was that which affected the in
fant of parents both of whom were healthy 
and showed no SIgn of disease. These two 
problems were solved when in 1939 
LE VINE . observed a severe reaction fol
lowing a transfusion to a woman recently 
delivered of a macerated foetus. He dis
covered that the mother's serum aggluti
nated the·cells of only 85% of ABO com
patible bloods. It was suggested that the 
foetus inherited a dominant factor from 
the father which was absent from the mo
ther, witlih resulting immunization of the 
mother to this factor. The factor was de
signated "the Rhesus factor" since it was 
SImilar to that produced by immunization 
of rabbits with the cells of Rhesus mon
keys. Individuais reacting with the serum 
were designated Rhesus positive, the re
mainder, Rhesus negative. 

Isoimmunization may be defined as 'the 
formation of immune anti-bodies by a 
member of a given species against some 
antigen absent from its own body but pre
sent in that ot another member of the 
same species. In practice it can occur in 
one of t\VO ,vu)"s,· pit.he.L~ "h ...... in+.,.t'"\rll1ninrr - - ~:J '~V~~~~W~6 

the antigen by transfusion of blood, or by 
its passage from foetus to mother through 
the placenta. The fundamental differerice 
between the ABO and Rh systems is that, 
whereas in the ABO system antibodies are 
naturally occurring, in the Rhesus system 
they are only found following immuniza~ 
tion. 

CLINICAL ASPECTS 
L BLOOD TRA.NSFUSION. Any Rh 

negative person may form antibodies fol
lowing the transfusion of Rh p~sitive 
blood. The response to such a; stimulus 
varies in different individuals, and, where
as some may show no response, others 
may form antibodies after a single stimu
lus. One large transfusion .. may not be a 
stronger stimulus than several small ones; 
in fact, spaced transfusions, whether large 
or small, are more potent stimuli, so that 
when the antibody production is of suffi
cient strength, a further transfusion will 
result in a haemolytic reaction-of varying 
severity ranging from a mild and almost 
inapparent reaction to the severe ones the 
features of which include haemoglobinuria, 
collapse, and renal failure. 

n. PREGA'ANCY. Two factors deter
mine the degree of isoimmunization. First
ly, a number of previous pregnancies are 
usually required before sufficiently potent 
antibodies can be found in the mother to 
affect her foetus. It must be remembered 
that an Rh - ve mother who has had a 
blood transfusion of Rhesus positive blood 
may not require these extra stimuli from 
pregnancy and in her instance a first
born may be affected with haemolytic 
disease. 

Secondly, there is an unknown factor 
governing the degree of susceptibility of 
the mother to a stimulus. Some" do not 
react "' .... n 11 ~~-e ~. . "'C "'11, cv 11 allel' iuany pregnancies, 
whIle others respond more quickly so that 
even a second infant may be affected. 
Once isoimmunization starts, however, the 
potency of the antibody increases with 
each subsequent stimulus and the condItion 
becomes more severe at each pregnancy. 
~ortunately it is unusual for the first two 
mfants to be affected, a1tpough it shQuld 



be remembered that abortions are a po
tential source of stimulation. 

The method of f6rcasting whether a 
foetus whose mother has anti~bodies in her 
serum is likely to be affected by haemoly"' 
tic disease is by titration of the antibodies 
during pregnancy. When occurring for the 
first time, antibody is not detected before 
the fifth month at the earliest; should it 
be found earlier the inference is that a 
previous pregnancy or transfusion has sti
mulated it, and a rising titre or antibody 
towards the end of the pregnancy would 
suggest that the foetus is immunizing the 
mother. Should the titre remain un
changed throughout the pregnancy the 
probability would be that the foetus, like 
the mother is Rhesus negative, the father 
being heterozygous. The importance of 
routine ante-natal serological tests should 
not be overlooked. 

The effect of sensitization of the mother 
is shown by damage to the Rhesus positive 
cells of the foetus. The clinical effect will 
be either hydrops foetalis usually with 
iutra-uterine death or icterus gravis 
neonatorum in which the infant is born 
at term but shows the effects of varying 
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degrees or haemolysis. The main clinical 
features are enlargement of the spleen and 
liver, jaundice and anaemia, 'while the 
blood smear will show a number of imma
ture cells. Increase in jaundice will lead 
to kernicterus which if npt fatal,. 
will cause irreversible cerebral damage. 
The final diagnosis 5s clinched by the 
Coomb's Test which is specific and estab
lishes whether the infant's cells are coated 
with antibodies. 

The treatment of haemolytic disease of 
the new'born is based on prematurity, 
strength of Coomb's reaction, presence of 
immature cells, a history of severe haemo
lytic disease in a previous sibI1ng and the 
cord haemoglobin concentration. This last 
is probably the safest factor to go on, and 
an infant with a haemoglobin of 16G per 
lOOcc is less likely to require tieatment 
than is one with a haemoglobin of IIG. A 
sample of cord blood should be taken in 
all cases in which there is any suspicion 
that an infant may be affected. 

Treatment of choice is Exchange Trans
fusion in selected cases, the volume of 
blood given is 60cc per lb. of loosefy pack
ed cells. 




