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Introduction

Patient blood management (PBM) is
an evidence-based multidisciplinary
approach to optimize the care of patients
who need blood transfusion.™ Preoperative
autologous blood donation (PAD) where the
patient donates his/her blood few weeks
before the surgery has been a primary
modality of therapy to reduce the use
of Allogeneic blood. PAD program is an
option for patients with rare blood types,
patients alloimmunized to multiple red cell
antigens, and for those having an antibody
against a high-frequency red cell antigen.™

Case Report

A 48-year-old female with recurrent atypical
meningioma was admitted to a tertiary
care hospital and was planned elective
craniotomy and decompression surgery.
Her blood group was typed as O Rh D
positive. As per our maximum surgical
blood order schedule, three units of packed
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The successful application of patient blood management approach in a 48-year-old neurosurgery
patient planned for meningioma excision and requiring transfusion is described. The patient had
multiple past immunizing events and developed antibody against a high-frequency antigen “e” of the
Rh blood group system. With the joint effort from transfusion medicine specialist, anesthesiologist,
and surgeon, the patient was successfully managed using the preoperative autologous blood
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red blood cell concentrates were put for
cross-matching. All three units were found
to be incompatible.

Advanced immunohematology workup
was done as detailed in Table 1. Antibody
screening (3-cell panel, Reacell [ II II from
Tulip Diagnostics lot no. 722001) and
identification (11-cell panel, Reacell
panel from Tulip Diagnostics lot no.
741919) using commercial cell panel
was suggestive of the presence of anti-e
antibody of IgG type [Figure 1]. Extended
Rh antigen phenotype of the patient was
D+C-c+E+e- with a probable genotype of
R2R2.

A detailed medical history of the patient was
sought. She had significant past immunizing
events, in the form of three pregnancies,
past history of surgery for meningioma
requiring transfusion of packed red cells
5 years back, and transfusion of packed
red cells for anemia following menorrhagia
1 year back. A further 16 O Rh D-positive
and 3 O Rh D-negative units available in
inventory were also found incompatible on
cross-matching. The treating anesthesia and
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Table 1: Results of immunohematology workup performed

Test Result Remarks

ABO and Rh grouping O Rh D positive No grouping discrepancy

Direct antiglobulin test Negative CTT

Indirect antiglobulin test Positive CTT and CAT

Autocontrol Negative at 4°C, RT, and 37°C CTT

Three-cell panel Positive CTT and CAT

Eleven-cell panel Positive CTT and CAT correspond to anti-e

CTT=Conventional tube technique, CAT=Column agglutination technique, RT=Room temperature
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Figure 1: (a) Antibody screening using 3-cell panel and (b) identification using
11-cell panel

neurosurgery team was informed about the presence of
antibody against high-prevalence “e” antigen of the Rh
blood group system and the practical difficulty to obtain
an antigen-negative compatible unit. Directed donation
was not possible as she had no siblings and her both
daughters were A Rh D positive.

Surgery was postponed with a plan to collect predeposit
autologous blood units. Her initial hemoglobin was
13.2 g/dl, and two autologous whole blood (350 m1l)
units were collected at an interval of 1 week. Both blood
units were separated into packed red cells and fresh
frozen plasma and stored as autologous units. She was
started on iron and folic acid supplementation, however,
erythropoietin was not considered due to its stimulatory
effect on tumor angiogenesis.

While in hospital, she developed impaired sensorium,
seizures, and bladder incontinence due to the pressure
effect of meningioma, with imminent transtentorial
herniation. She developed high-grade fever with blood
and urine culture exhibiting growth of Gram-negative

bacterial colonies of Escherichia coli. She was started on
antibiotics and anti-edema medications, with continued
iron and folic acid supplementation. Her blood cultures
were sterile in 2 weeks, and surgery was scheduled
immediately in view of her deteriorating neurological
status. Surgeon and anesthesiologist on team were
informed about the availability of only two autologous
red cell units and fresh frozen plasma. The availability of
group-compatible fresh frozen plasma, cryoprecipitate,
and platelets was ensured. Surgery was done on day 21
calculated from the date of the first autologous blood
unit collection. Intraoperative bleeding was estimated at
a volume <1000 ml, and her arterial blood gas analysis
showed hemoglobin of 11.4 g/dl toward the end of
surgery. She was transfused with two units of autologous
red cells and fresh frozen plasma. No allogeneic
transfusion was required. Her postoperative period was
uneventful and was discharged on day 7. Histopathology
report was suggestive of atypical meningioma Grade 2.
As the tumor could not be excised completely, there is
a risk of recurrence. She is on regular follow-up for 4
months and is better symptomatically.

Discussion

Alloimmunization is a known adverse effect of blood
transfusion. A literature review done by Al-Riyami and
Daar on alloimmunization in transfusion-dependent
thalassemia patients, found the estimated prevalence
between 2.87% and 30%.P The prevalence of alloantibodies
in the general patient population was found to be 1.4%
in a study from India." This variability in the prevalence
of alloimmunization is due to the polymorphism
of immunogenic blood group antigens, phenotypic
differences among blood donors and recipients in
different populations, and number of transfusions.

The detection of clinically significant alloantibody in a
preoperative patient may delay the surgical procedure,
particularly if the antibody is against a high-prevalence
antigen as in our case or when there is presence of
multiple red cell antibodies. Proper identification of
antigen-negative units is of paramount importance, as
otherwise hemolytic transfusion reaction can occur. In
addition, delay in surgeries can have a deleterious effect
on the health condition of the patient. Possible strategies
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available in managing patients alloimmunized with
high-frequency antigen include obtaining blood units
either by directed donation or from a rare blood donor
registry. Both of these were unsuccessful in our case,
hence optimizing and conserving the patient’s own blood
using PBM strategies with a team-based approach was
adopted for a successful clinical outcome.!!

In this case, we detected a clinically significant
alloantibody against the high-frequency e antigen of
Rh blood group system.”! The prevalence of “e” antigen
in the Indian population is estimated at 98%-100%;
hence, searching for an antigen-negative unit would
have delayed the surgery further.®! Information
regarding the difficulty in finding an antigen-negative
unit was promptly conveyed to the treating team, and
focus was given on the PBM strategies.'®!! Iron-folic
acid supplementation, preoperative autologous blood
collection as well as application of surgical techniques
such as the use of tranexamic acid to minimize blood
loss and fibrin glue as hemostatic agents, helped in
successfully managing the patient.

Coordinated efforts from transfusion medicine specialist,
anesthesiologist, and neurosurgeon helped in limiting
the transfusion requirements of the patient to autologous
blood units alone, thereby improving the patient
outcome. The presence of a national database for rare
donors can help the blood transfusion services (BTS)
in managing patients with rare blood phenotypes,
patients alloimmunized to multiple red cell antigens, or
those having an antibody against a high-frequency red
cell antigen as in our case.™ Establishing a rare donor
registry in India can address these special needs and
strengthen the BTS within the country.
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