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Abstract

Gain of red blood cell antigens has been described in patients with acute myelocytic leukemia (AML). This paper

describes the gain of blood group A antigen in a patient with AML. At the time of diagnosis the patient’s red cells

showed the 0 Rh (D) - phenotype. After induction of remission with one courses of Daunorubicin, Cytarabine, her

blood group was changed to A Rh (D) - phenotype.
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Introduction

Red blood cell (RBC) antigens represent inherited traits and
as such, their expression should be constant throughout
the life of an individual. We describe a patient in whom the
expression of A antigens due to the development of Acute
myelocytic leukemia (AML)!. Gain of red cell antigens has
been described in association with neoplastic disorders of
hemopoiesis. These modification of blood group antigens
may revert to normal after induction of complete remission.
Significantly lower scores of A, B and H antigens in patients
with myelodysplastic syndrome, leukemia or lymphoma has
been observed.? We report gain of blood group A antigen in
patient with AML.

Case Report

Angu Roi 16 years of age daughter of Khirod healing from
Parbotipur, Dinajpur was reasonably well six month back.
First she develops fever which was high grade continuous
in nature not associated with chills and rigor. She also
complains generalized weakness in associated with fever.
After 10 days of onset of fever she develops spontaneous
bleeding from gum and nose. Then she was admitted in
hospital. At that time her investigation profile as follows Hb-
4.00gm/dl, ESR-105 mm of Hg in first hour, Total count of
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WBC-65000/cumm, Platelet count-120,000/cumm, In
Differential count nutrophil-25%, lymphocyte-
45%,monocyte-04%, esonophil-01%,blast cell-25%, PCV-
13.7%. Urine R/E Shows-Gross haematuria. PBF suggestive
of Acute Leukaemia.The bone marrow examination shows
AML.At that time her blood group was O(-)ve.Then six unit
O(-) ve blood transfusion given and discharged with
Tab.Marcaptopurine (50mg) 12 hrly and Tab.Prednisolone
(60mg) daily and advised to repeat CBC with Urine R/E after
6 weeks. After that she admitted in RpMC&H on 02.06.2012
with the complain of haematuria.On admission her Hb-6.5gm/
dl, total count of WBC-70000/cumm, differential count was
nutrophil-05%,lymphocyte-15%,Monocyte-00%,Esonophil-
00%,blast cell-80% So we advised her for blood transfusions
and five unit of O(-)ve blood was given. Then we go for
remission induction by daunorubicin and cytarabine.One
weeks after chemotherapy she develop menorrhogia and at
that time her total platelet count was 8000/cumm.So we decide
to give fresh blood but surprisingly her blood group shows
A(-)ve. Then we repeat the test in five different labs. All lab
reports shows A(-)ve blood, we then consult we blood
transfusion department about this problems and they
confirms us that at present her blood group is A(-)ve.Then
two unit of A (-)ve fresh human blood was given without
any hazards.

Discussion

Either loss or appearances of RBC antigens have been
reported to occur in a number of malignancies (both
hematologic and solid). The first report, and those which
make up the majority of reports,>© have involved alterations
in the expression of ABO blood group antigens. In addition
to the ABO blood group system, multiple other antigens and
antigen systems/collections have been reported to be
affected by malignancy. These changes in blood group
antigens can result from a number of mechanisms; the
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mechanism involved depends on the antigen involved as
well as on the disease. For hematopoietic diseases, the loss
of expression predominantly results from a mutation within
a stem cell that affects antigen production. If the affected
clone gives rise to a significant proportion of the RBCs, it
may result in the appearance of a mixed population of antigen-
negative and antigen-positive RBCs. If the clone has given
rise to all or the majority of the RBCs present, then complete
loss of the antigen occurs.

Loss or appearance of ABO antigens presents as a
discrepancy in the forward and reverse typing of patients.
Because ABO typing is routinely performed in pre transfusion
testing, ABO antigens are the most frequently reported blood
group antigen change identified in malignancy. In order to
detect changes in other systems or antigens, one must either
have known the patient’s previous phenotype or observed
achange or detect a return to their original phenotype during
the course of treatment. The production of ABO antigens
results from the interactions of two glycosyl transferases.
The first enzyme, H transferase, adds a fructose to the terminal
galactose of precursor substance. The H substance
generated is then acted on by the 4 and/or B transferases
that add an N-acetylgalactosamine or a galactose,
respectively. In leukemias and other hematopoietic disorders,
two possible mechanisms exist to explain the weakening of
ABO antigens. In the first, the 4 and/or B transferase are
inactivated. The result is weakening or loss of the A and/or
B antigens with a concurrent increase in H antigen because
H antigen is no longer converted to A and B antigen, a finding
that has seen by a number of authors.>’"10 It has been
suggested that, at least in CML, such a change may result
from inactivation of the 4 and/or B transferase genes on
chromosome 9 through the generation of the 9;22
chromosomal translocation(Philadelphia chromosome). (1)
The gene encoding the 4 and B transferases is located at
9q34, the area in which the break point for the chromosomal
translocation occurs. As a result, the translocation could
disrupt the gene, thereby preventing expression of the
transferase. Although this is a possibility, ABO changes are
more commonly seen in acute myelogenous leukemia (AML),
where this chromosomal translocation is uncommon.? One
study of 12 patients with acute myelogenous leukemia (AML)
and weakening of the ABO antigens suggested that the ABO
gene inactivation was not random. This suggested the
presence of genomic imprinting, defined as the differential
expression of a gene as determined by whether it is inherited
from the mother or father, in determining which gene was
inactivated. The authors of this report realized that additional
study was needed, given the small number of patients’
examined.!? The second possible mechanism for the gain/
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loss of ABO antigens involves the inactivation of the H
transferase encoded at 19q13. The loss of H transferase
would result in decreased H substance and a resulting
decrease in 4 and/or B substance, again identified in a number
of patients.”?13 Loss of ABO antigens is of more than
academic interest. In a number of cases, the loss or weakening
of ABO antigens has been detected prior to the diagnosis of
the underlying hematopoietic malignancy, frequently in the
setting of long-standing myelodysplasia.!%1413 It has been
suggested that the identification of a loss/gain of ABO
antigens should result in the search for an underlying
hematopoietic malignancy. Finally, changes in ABO antigens
have also mirrored the course of the malignancy with return
of the original blood type upon remission and reappearance
of antigen-negative cells with recurrence.® ¢ In the case of
solid tumors such as pancreatic, gastric, colonic, ovarian,
and biliary carcinomas, an apparent loss of ABO antigens
also can be seen.'® The term “apparent” is used because
unlike in hematopoietic malignancies, the number of 4, B,
and H antigens on the RBCs are not altered. Instead, the
tumors secrete large amounts of soluble 4 and/or B
substance. The soluble blood group substance that
neutralizes the typing reagents resulting in the apparent loss
of A and B antigens can be overcome by washing the RBCs
thoroughly prior to forward typing in order to remove the
plasma with its soluble blood group substance.!” This
finding is usually detected as a discrepancy between the
forward and reverse typing of the patient.

Conclusion

Changes in RBC antigen phenotype rarely occur. They are
most frequently seen in association with hematologic
malignancies but can be seen in association with solid tumors
as well. The identification of these changes represents more
than just an academic exercise. Changes have been identified
prior to the diagnosis of the responsible underlying
malignancy and have heralded relapse of the malignancy. In
addition, the realization that ABO antigen had been gain in
our patient. For these reasons, it is important for blood bank
professionals to be aware of the existence of this phenomenon.
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