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" Blood transfusions in women of child bearing age constitute the most important
stimulating cause of hemolytic disease in the newborn (HDNB)1. In this paper, a
typical instance of HDNB due to anti-E, as a consequence of multiple mismatched
blood transfusions given to the mother, is presented. In addition, a delayed hemoly-
tic transfusion reaction due to anti-Jk P is observed in the mother.

Case Report

B.B., a 1750 gram premature girl neonate, was referred to the Hacettepe Children’s
Hospital on May 16, 1982, 26 hours after delivery to a 42-year-old mother following
37 weeks of gestation. This was the mother’s fourth pregnancy, and the third had
apparently ended in an abortion. Jaundice started at the end of the first day in this
newborn.

Since the mother had been admitted to another hospital, comprehensive data could
not be obtained. According, however, to the information received, she had been
receiving blood transfusions over the past ten years after being diagnosed as having
hypoplastic anemia. She had received 33 units of blood during this last pregnancy
and a transfusion of 4 units of blood just prior to delivery. The transfusions had been
uneventful.
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antigens, increase the risk of hemolytic disease. Secondly, it is well known that a
previous abortion induces alloimmunization. Thirdly, when a mother carries a fetus
with an incompatible antigen she is far less likely to form alloantibodies than when
she is given a transfusion of blood carrying the same antigen. That is, transfusion is
a stronger primary stimulus than a small transplacental hemorrhage.

In this case, the neonate showed classical HDNB due to a quite rare antibody
(anti-E) 1 that is the result of multiple mismatched transfusions. HDNB was well
controlled with a single exchange transfusion. But the mother’s condition, as a
result of these transfusions, is far from satisfactory.

As a rule, in normal subjects, transfused red cells survive for long periods (110-120
days) in the recipient’s circulation, less than 1% of the number transfused being
destroyed each day — a fact which goes far to explain the therapeutic success of
blood transfusion2. Transfused cells are regarded as incompatible if their survival in
the recipient’s circulation is curtailed by alloantibodies.

According to the findings, the mother in our case had obviously received a transfu-
sion of incompatible red cells. High titer anti-E in the mother’s circulation may also
have contributed to the destruction of extravascular red cells. Extravascular de-
struction means the removal of red cells from the blood stream by the cells of the
reticuloendothelial system, mainly in the liver and spleen. Antibodies which are non-
hemolytic in vitro bring about destruction which is predominantly extravascular.
The maximum rate of disappearance of red cells from the blood stream corresponds
to the clearance of rather more than one-third of the blood per minute3.

Since the mother’s hemoglobin had fallen from 13.5 g/dl to 5.3 g/dl! within eleven
days of the transfusion, the main possibility to be considered was a delayed hemoly-
tic transfusion reaction due to low titer anti-JkP.

When incompatible red cells are transfused, the amount of antibody in the
recipient’s serum may be too low to bring about rapid red cell destruction or even
one that can be detected, but the transfusion may provoke an anamnestic immune
response, so that a few days after transfusion there is a rapid increase in antibody
concentration and a rapid destruction of the transfused red cells. In most cases the
patient has been primarily immunized by a previous transfusion, although occasion-
ally the only previous stimulus has been pregnancy.

Rarely, signs of extravascular destruction of red cells and of a delayed reaction are
combined so that there are only very mild signs of red cell destruction at the time of
transfusion and further signs of destruction develop a few days later as the antibody
reappears in circulation. There are usually no incompatible red cells left in the recip-
ient’s circulation about two weeks after transfusion2, although in a case described
by Mollison and Newlands they could still be detected three weeks after transfu-
sion4. The maximal rate of red cell destruction seems to occur between about the
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fourth and the thirteenth days after transfusion, although signs of destruction are
commonest on about the seventh day.

On reviewing 21 published cases, Howard® found that of the 43 antibodies detected
in delayed hemolytic transfusion reactions, the majority were within the Rh system
and the Kidd system. Sixty-nine percent of the reactions occurred in women.

As in our case, when a large amount of blood has been transfused, the majority of
the red cells in the patient’s circulation are involved in a subsequent delayed hemo-
lytic reaction and a positive direct Coombs’ test, a picture closely resembling ac-
quired hemolytic anemia, may result®. The onset of jaundice, if present, most com-
monly occurs 5-7 days after transfusion’-3. Hemoglobinuria associated with delayed
hemolytic transfusion reactions is not very commonZ2. Renal failure is also very rare2
but not unknown10:11, Cases of disseminated intravascular coagulation and even
death due to delayed hemolytic transfusion reactions have been reported 1.

In fact, it is from an immunohematological point of view that this case is important

for it points to the serious nature of the outcome of malpractices in the conduct of
blood transfusions in Turkey. Actually, almost all blood banks are satisfied with a
primitive saline crossmatch on a slide. In saline crossmatching, particularly when a
slide is used, only ABO incompatibilities can be detected, while incompatibilities
due to immune (IgG) or weak (IgM) antibodies as in our case, go undetected.

The compatibility test, as routinely performed in most blood banks today, needs to
be a multiphase test done in several tubes and in several stages, each stage being
designed to provide optimal conditions for the reactions of specific antibodies.

Hemolysis and/or agglutinations in any tube at any phase is evidence of incompati- -

bility, and that unit of blood must not be given to the patient. It should be apparent
that great care must constantly be exercised during the performance of these tests.
There are no shortcuts in the cross matching procedure.

Although the compatibility test, when performed properly, does not prevent pri-
mary isoimmunization of the recipient, it does prevent repeated immune stimuli and
the elevation of antibody titration if the recipient’'s serum contains immune anti-
bodies. If an incompatibility is detected, recipient or donor serum must be tested
with standard reagent cells for antibody identification, and compatible blood must
accordingly be selected for transfusion.

Like almost all other things in medicine, blood transfusion is a calculated risk, a big
risk, and the physician in charge must be aware of the size of the risk. It is an enor-
mous physiologic experience in transfusion that, several times a day large transfers
of complex biologic materials, including viable cells, are made between unrelated
humans. Responsible physicians should know at least that, beside the known seri-
ous ill effects, there is a 1% chance that the patient will produce an antibody which
will constitute a threat in the event of a transfusion at some future date.
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Summary

Hemolytic disease of a newborn due to a quite rare antibody, anti-E, is presented.
The situation of the mother, who had been subjected to unnecessary blood transfu-
sions which produced anti-E and anti-Jk® and who developed a delayed hemolytic
transfusion reaction due to anti-JkP, is discussed with respect to the abuse of, and
the inadequacy of compatibility tests for, blood transfusions.
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