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ABSTRACT

A 28-year-old woman with sickle cell anemia suffered a left hemispheric
cerebrovascular accident associated with severe right-sided weakness dur-
ing a delayed hemolytic transfusion reaction owing to anti-rh’ (C) and
anti-S. The anti-rh’(C) had been identified four years earlier at a different
hospital but neither the patient, her family, nor any member of the staff of
the hospital where she was transfused was aware of this information. It is
postulated that spherocytes, formed during hemolysis, could slow capil-
lary flow, thereby increasing red cell sickling and producing vaso-occlu-
sion. The patient had no clinically apparent neurologic complications dur-
ing the preceding 24 years and has had no further neurologic events
during the subsequent 20 months. This patient’s reaction underscores the
compelling need for sensitive pre-transfusion tests as well as the obligation
to inform patients and their families of the presence and potential conse-

quences of alloantibodies in the event of future transfusion

Delayed hemolytic transfusion reac-
tions are a well-known risk of blood
transfusion. 2371011121514 They may
occur when routine pretransfusion eval-
uations fail to detect an alloantibody to a
red cell antigen to which the recipient
has been immunized previously. The
transfusion of red cells possessing this
antigen may provoke an anamnestic
response that results in immune hemo-
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lysis. Although these reactions are
usually not threatening to the patient,
serious, and even fatal, cases have been
recognized.>7813 A patjent is reported
with sickle cell anemia who suffered a
cerebrovascular accident during a
delayed hemolytic transfusion reaction.

Report of a Case

A 28-year-old woman with sickle cell anemia
E:g:t';‘?‘,gql(’bldﬂ S 90 percent, hemoglobin ¥ 10 per-
. T }f ah mitted to her local hospital with painful
red C - € hemoglobin was 7.4 g per dl. Four units of

€lls were crossmatched without evidence of
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serologic incompatibility; no alloantihody was
detected and the direct antiglobulin test (DAT) of the
patient’s red cells was negative. Two of these units
were transfused with a rise in hemoglobin to 10.4 g
per dl. Four days later her symptoms had resolved
and the hemoglobin was unchanged. She was dis-
charged but returned ten days after receiving the
transfusions with fever of 37.9°C and pain in the
back, abdomen and lower extremities. The hemoglo-
bin was 5.6 g per dl and the hematocrit 17.7 percent.
Prednisone 60 mg per day was begun. The antibody
detection test, DAT, and crossmatch again showed
no evidence of red blood cell antibodies. Two units of
red cells were transfused and the hematocrit rose to
26.9 percent. The following day she noted the sud-
den onset of right sided weakness and decreased
sensation without associated headache or visual
change. Contemporaneously, the hospital’s blood
bank detected a positive DAT. The patient was
transferred to the University of Virginia Hospital the
following day.

The past medical history was remarkable for a
right hemispheric cerebrovascular accident at age
four with residual left hemiparesis and mild mental
retardation. Four vears prior to admission, a total of
14 units of red cells were administered periopera-
tively for cholecystectomy. Evaluation of a positive
DAT at the time demonstrated alloantibodies rh’(C)
and rh"(E) in both serum and red cell eluates. She
has never been pregnant. Her only medications were
daily folic acid and acetaminophen with codeine as
needed.

Physical examination revealed an alert black
woman with blood pressure 150/74 mm Hg, pulse
108 per min, respirations 24 per min, and tempera-
ture 38.8°C. The examination was remarkable for
icteric sclerae, hepatomegaly, and a grade II/VI sys-
tolic flow murmur. Neurclogic examination showed
the previous left hemiplegia with new right upper
and lower extremity weakness and a right central
seventh cranial nerve deficit. Reflexes were hyperre-
flexic with a left side predominance, and the left
Babinski test was upgoing. Sensation was intact.
Mentation was not altered from her baseline.

The peripheral blood smear showed sickle forms,
target cells, and spherocytes as well as many
nucleated red blood cells and Howell-Jolly bodies.
Laboratory studies revealed a hematocrit 24.5 per-
cent, hemoglobin 8.4 g per dl, reticulocytes 15.7
bercent {corrected for siderocytes), serum bilirubin
6.3 mg per dl (2.67 mg per dl conjugated fraction),
lactic dehydrogenase (LDH) 2660 U per L (normal
100 to 350 U per L), and haptoglobin less than one
mg per dl. Prothrombin time and partial thrombo-
plastin time were normal. Computed tomographic
scan of the head showed no acute lesions. A lumbar
puncture was normal. An arterial blood gas while
breathing room air showed pH 7.44, pCO; 37 mm
Hg, and pO, 67 mm Hg.

Immunohematologic evaluation demonstrated a
positive DAT, with IgG but not C3 detected on the
Patient’s red cells. An eluate of the red cells demon-
strated anti-rh’ (C). The patient’s serum demon-
strated anti-rh’(C) and anti-S.

A red blood cell exchange transfusion was per-

215

formed with the IBM 2997 Blood Cell Processor with
the removal of 840 ml of red cells and the infusion of
846 ml of red cells. Hemoglobin electrophoresis
showed preexchange hemoglobin S 66 percent, post-
exchange hemoglobin S 18 percent.

Over the next several days the fever resolved, and
the bilirubin and LDH levels fell to normal. She was
discharged 24 days after admission having regained
complete motor function on the right side. She has
remained well over the subsequent 20 months.

Materials and Methods

LocAL HosPITAL

The antibody detection test was per-
formed by mixing one drop of the
reagent red blood cells* with two drops
of patient’s serum and two drops of 22
percent albumin* followed by incubation
at 37°C for 15 minutes which was fol-
lowed by centrifugation and specimen
examination. The red blood cells were
then washed three times with saline fol-
lowed by the addition of two drops of
polyspecific anti-human globulin* and
then followed by centrifugation and
specimen examination.

The crossmatch was performed by
mixing one drop of a five percent saline
suspension of donor red blood cells with
two drops of the patient’s serum and two
drops of 22 percent albumin*® followed
by incubation at 37°C for 15 minutes and
then followed by centrifugation and
specimen examination. The red blood
cells were then washed three times with
saline followed by the addition of two
drops of polyspecific anti-human globu-
lin* which was followed by centrifuga-
tion and specimen examination.

The direct antiglobulin test was com-
pleted as part of an autocontrol that was
performed by mixing one drop of a ﬁv’e
percent saline suspension of the patient’s
red blood cells with two drops of
patient’s serum and two drops of 22 per-
cent albumin* followed by incubation at
37°C for 15 minutes which was followed
by centrifugation and specimen examina-

* Ortho Diagnostics, Raritan, NJ.
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tion. The red blood cells were then
washed three times with saline followed
by the addition of two drops of polyspe-
cific anti-human globulin* and then fol-
lowed by centrifugation and specimen
examination.

BLoop CENTER

The direct anti-globulin tests were
performed by mixing one drop of a three
to four percent saline suspension of the
patient’s red blood cells with two drops
of each anti-human globulin reagent.
Two polyspecific reagents were used
separatelyti. Anti-IgG anti-human glob-
ulin (BCA)t and anti-C3§ were also
tested separately.

The elution was performed by using
ELU-KIT IIt in direct accord with the
manufacturer’s printed directions.

Antibody indentification was per-
formed using a panel of reagent red
blood cellst. One drop of a three to four
percent suspension of each reagent red
blood cell was mixed with two drops of
the patient’s serum and two drops of
LO-IONT followed by incubation at 37°C
for 30 minutes followed by centrifugation
and specimen examination. The red
blood cells were then washed three to
four times with saline followed by the
addition of two drops of anti-IgG anti-
human globulinf which was followed by
centrifugation and specimen examina-
tion.

Discussion

Delayed hemolytic transfusion reac-
tions are a well-recognized hazard of
blood transfusion,?>71011L1213.14 Thay
may occur when pretransfusion testing
fails to detect an alloantibody to a red
cell antigen to which the recipient has
been primarily immunized in response
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to a prior blood transfusion or preg-
nancy. Presumably, the inability to find
the alloantibody occurs because it is not
present in sufficient quantity in the
patient’s serum to be detectable by rou-
tine pretransfusion testing for serologic
incompatibility. The transfusion of red
blood cells possessing the antigen to
which the recipient has been previously
sensitized may provoke an anamnestic
response. The alloantibody is character-
istically first detectable between three
and seven days after the transfusion,”
although longer delays have been
reported.® The antibody mediates
immune hemolysis which characteristi-
cally reaches a maximal rate some time
between the fourth and thirteenth days
after the transfusion.® Delayed hemoly-
tic transfusion reactions have been
reported at a frequency as high as one in
every 1,500 units of blood transfused.?

The most common clinical reactions
noted during delayed hemolytic transfu-
sion reactions are fever and a reduction
in the hemoglobin concentration.® The
patient reported here had a temperature
of 38.8°C on admission to the University
of Virginia Hospital. Her fever resolved
as the hemolysis abated. Although seri-
ous sequelae are uncommon, hemoglo-
binuria,>!! renal failure,® and fatali-
ties®7.%13 have been reported.
Cerebrovascular accident has not been
previously associated with such a reac-
tion.

Painful crises have been reported pre-
V“_’“51}’ in patients with sickle cell ane-
mia during delayed hemolytic transfu-
$10n reactions.®*% Neurologic
manifestations have not been noted in
these patients.

Althoggh the stroke and the delayed
h_em‘)lytlc reaction could have been coin-
cidental, they may have been related for
the foll9wing reasons. The immune
hemolysis resulted in the formation of
spherocytes. Spherocytic cells are less
deformable and can slow capillary flow,
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thereby inducing sickling and vaso-
occlusion.!'!3 The cycle of vaso-occlusion
and sickling can result in ischemic dam-
age and could explain this patient’s
stroke. While it is impossible to prove
this etiologic relationship, it is notewor-
thy that she had not had any clinically
apparent cerebral vaso-occlusion for 24
years prior to the transfusion and has had
no further neurologic events during the
subsequent 20 months. The fact that this
patient was susceptible to cerebral vaso-
occlusive crises may have made her par-
ticularly vulnerable to developing cere-
bral vaso-occlusion during a hemolytic
transfusion reaction. Diamond et al®
have postulated that competition
between sickle cells and antibody coated
transtused cells for reticuloendothelial
clearance could exacerbate both pro-
cesses. Thus, it is believed that a cumu-
lative effect of a damaged cerebral vascu-
lar bed, sickle cell disease, and
circulating spherocytes caused cerebral
ischemia in this patient, with the forma-
tion of spherocytes tipping the balance in
favor of vaso-occlusion.

The red blood cell exchange transfu-
sion provided large quantities of hemo-
globin A, thereby decreasing further
sickling and permitting resolution of the
process. Thus, in this patient, a delayed
hemolytic transfusion reaction appeared
to have a devastating effect.

The patient reported here had an
alloanti-rh'(C) detected at the University
of Virginia Hospital in 1980. She and her
family were unaware of the importance
of this finding, and the physicians and
blood bank staff caring for her at the
community hospital had no knowledge of

€r previous immune sensitization.
Thus, when conventional pretransfusion
tests detected no alloantibodies or
incompatibility, she was provided with
two units of red cells. Subsequent inves-
tigation has determined that both of
these units were positive for rh’(C) and
S.Ten days later the hospital again found
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no alloantibodies or incompatibility, and
two additional units were transfused;
both of these units were S-negative but
were positive for rh’(C). While it is not
possible to determine the role played by
the rh'(C) red cells transfused the day
before the cerebrovascular accident, its
infusion (as well as the other rh’(C) units)
could have been avoided if the patient or
her family had been aware of the need to
avoid rh’(C)-positive red cells.

Many patients who receive blood
transfusions and who have a primary
immune response to a red cell antigen
do not have subsequent serologic inves-
tigation at a time when the alloantibody
is detectable. For example, this patient
presumably had made anti-S previously.
Although there has been considerable
controversy regarding whether or not
prospective recipients of blood transfu-
sions need both an antibody detection
test and a crossmatch prior to receiving
blood, this report of a cerebrovascular
accident during a delayed hemolytic
transfusion reaction provides compelling
evidence of the need for sensitive pre-
transfusion tests regardless of which tests
are performed. Detection of low levels of
circulating alloantibody can prevent
delayed hemolytic transfusion reactions.
The fact that antibodies are often present
but at concentrations too low to be
detected with routine tests has been
demonstrated.’* Therefore, physicians
administering blood products must be
alert to detect such transtusion reactions.

Patients and their families must be
informed of the existence and the poten-
tial consequences of alloantibodies. They
should carry cards or wear bracelets with
appropriate serologic information. If
these preventive measures are imple-
mented consistently, patients receiving
care in hospitals without their serologic
records may be assured that the risk of
developing a potentially serious delayed
hemolytic transfusion reaction has been

substantially reduced.
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