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Abstract

Background and objective: Altered expression of blood group antigens has been reported in association with
both solid and hematological malignancies. This alteration usually results from genetic mutations leading to
incomplete or abnormal synthesis of antigens. Transitional loss of red blood cell (RBC) antigens, particularly from
the ABO system, is most commonly observed in hematological malignancies, causing blood group discrepancies
that often reverse to the patient’s historical blood group during remission. Loss of A and B antigens has also been
associated with lung, bladder, and colon cancers. However, limited data is available regarding hematological
malignancies. Materials and methods: This retrospective review of blood group discrepancies (forward grouping)
was conducted on patients admitted for hematolymphoid malignancies at our institute over a 3.5-year period
(March 13, 2020, to September 12, 2023). Blood grouping, initially performed using the column agglutination
test, was repeated using the conventional tube method. Further confirmation of the blood group was performed
using saliva tests and adsorption-elution tests as indicated. Detailed patient histories were collected from hospital
records and analyzed. Results: A total of seven patients presented with either loss or decreased expression of
blood group antigens. The most common diagnosis was acute myeloid leukemia (AML) with FLT3 mutation,
and the most frequently affected antigen was A. Conclusion: Hematolymphoid malignancies are associated with
loss of blood group antigens, leading to blood group discrepancies. Blood transfusion is a crucial component
of supportive care for these patients. Therefore, proper workup of blood group discrepancy cases should be
conducted and documented to prevent delays in blood transfusion.
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Introduction

The ABO system is the most important of all blood
groups in transfusion practice. A, B and H antigens are the
small carbohydrate epitopes present in the glycoproteins
and glycolipids of erythrocytes, endothelial cells and most
epithelial cells [1]. Blood group discrepancy is said to
occur when the forward blood group does not match with
the results of the reverse blood group. These can be due
to conditions related to patient serum (reverse grouping),
or with patient’s red cells (forward grouping) or with
both serum and cells [2]. Both solid and haematological
malignancies have been associated to alter the A, B
and H antigen expression leading to discrepancy in the
forward group [3, 4]. The loss of blood group antigen

was first reported by Van, loghem.et al [5] in the year
1957. The transient loss may be due to inactivation of
A/B transferases in chromosome 9 or inactivation of H
transferases in chromosome 19 [6, 7]. It may also have
a diagnostic and prognostic implications in many cancer
patients. They are more commonly seen in haematological
malignancy like leukaemia, lymphoma etc [2]. Blood
transfusion is an integral part of the supportive care of
haematological patients and for that accurate blood group
of the patient must be known. We have very limited data
regarding such cases from North Eastern population of
India. Hence all such rare blood group discrepancies
must be solved and properly documented so as to avoid
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any delay in blood transfusion and to prevent haemolytic
transfusion reactions.

Here we present a case series on the ABO discrepancies
due to decrease or loss of expression of blood group
antigens in haematolymphoid malignancy.

Materials and Methods

Blood centre of our Institute received seven samples
from department of medical oncology with decrease in
antigen expression in the forward blood group over a
period of 3.5 years (13/3/2020 till 12/9/2023). In all seven
cases, Sml of blood sample was collected in a EDTA vial
and blood grouping was done using Column agglutination
test (CAT) by BIORAD. If any discrepancy was found
between forward and reverse grouping, first clerical error
is ruled out and then detail clinical history of the patient is
taken from the hospital records. In forward blood group,
when there is a loss or decrease expression of antigen by
CAT, a repeat blood grouping is done by conventional
tube test with monoclonal Anti-A, Anti-B and Anti-D
(Tulip diagnostics) after incubation at 4°C for 30 minutes
and reverse grouping is done using in-house prepared A,
B and O pooled cells. If blood group is still inconclusive,
saliva inhibition test is done followed by adsorption and
elution studies in few cases. Each time the patient visited
the cancer institute, the blood group was repeated by blood
centre as all of them were on regular blood transfusion.
All the procedures were done following standard technical
manuals [8] as outlined in flowchart (Figure 1) and
departmental standard operating procedure.

Results

Observations
Actotal of 7 cases were reported with loss or decreased
antigen expression in forward grouping (Table 1). Loss
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of expression of antigen was highest with A blood group
(5 cases) followed by B group in one case whereas weak
expression of antigen was seen in one case. Over all 85.5%
(six) cases where Blood group A. On incubation at 4°C
for 30 minutes, only single sample i.e. (Case 5) showed
increase in the strength of reaction to 1+. Rest all cases still
showed no positive reactions. Saliva test could be done in
6 cases out of which 4 were secretors (66.6%). Adsorption
elution was done in three cases out of which two cases
showing blood group as A and one was inconclusive.

On subsequent follow up, historical blood group
started appearing within (1-2) months of starting induction
therapy (Table 2). During remission, the forward blood
group first showed mixed field reaction by CAT followed
by gradual increase in the expression of the corresponding
antigens. However complete reversal to historical blood
group could be seen in 3 cases and remaining was lost to
follow up. Males were affected more than females and the
most common diagnosis was AML in 5 cases followed
by one case each of Chronic myeloid leukaemia (CML)
and T-cell Non -Hodgkin Lymphoma (T-NHL). The most
mutation was FLT3 seen in all AML cases. In majority
of the cases (six) the discrepancy was found during the
course of the treatment and in one case (Case 3) it was
present before the treatment started.

Discussion

In our case series, blood group A was most commonly
affected (85.7%) as seen in multiple case reports [9-11].
Study done by Abegaz SB et al [12] has shown significant
decrease in expression of A, B or H antigens between 17%
and 37% in leukaemia patients when compared to healthy
controls. Majority of our patients presented with AML
(71%) similar to other case reports [11, 13]. We also had
one case each of CML and T-NHL. Loss of blood group
antigens in CML was also reported by Chenna D et al

2nd Blood
Grouping
by Tube
method

1st Blood
grouping
by CAT

Saliva Adé;)rt;_)tion-
test ution
study

Figure 1. Flowchart Showing Test Sequence for Solving ABO Discrepancy

Table 1. Blood Group Detection by Various Methods

Forward Group

Reverse Group

Saliva test Adsorption-Elution study

Anti A AntiB  AntiD  ACells BCells O Cells

Case 1 Neg Neg 4+ Neg 4+ Neg A H Not done
Case 2 Neg Neg Neg Neg 4+ Neg Not done A antigen present
Case 3 Neg Neg 4+ Neg 3+ Neg A H Not done
Case 4 Neg Neg 4+ 4+ Neg Neg B,H Not done
Case 5  Weak positive Neg Neg Neg 4+ Neg None A antigen present.
Case 6 Neg Neg 4+ Neg 3+ Neg None Not done
Case 7 Neg Neg 4+ Neg 3+ Neg AH Inconclusive
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Table 2. Patient Characteristics and Follow up
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Age Gender Diagnosis Molecular Study Drug Forward Group Appearance of
original group
Before After
Casel 28yr Male AML FLT3 mutation Cytarabine A+ve O +ve 60 days
Case 2 8 yr Male AML FLT 3 Mutation Cytarabine A -ve O -ve 37 days
Case 3 36yr Male AML Normal cytogenetics Chemotherapy A +ve O +ve 30 days
not started
Case 4 68yr Female AML CEBPA gene Decitabine B +ve O +ve 45 days
Case 5 32yr Male AML FLT3 mutation Cytarabine A +ve Weak expression 42 days
of Antigen A
Case 6 56yr Female T-NHL Grade IV CD20, CD3>>CD 20 CVP therapy* A +ve O +ve 32 days
Case 7 34yr Malea CML t(9/22) Dasatinib A+ve O +ve Lost to follow up

*CVP (Cyclophosphamide +Vincristine +Prednisolone); AML, Acute Myeloid Leukaemia; CML, Chronic Myeloid Leukaemia; T-NHL,

T cell — Non Hodgkin Lymphoma

[11] but no literature could be found related to T-NHL.
In one study by Xiros N et al, there was a change in
the blood group of a myelodysplastic syndrome patient
following blastic transformation to AML [10]. Among the
AML patients, most common mutation seen was FLT3
and during induction phase most common drug used
was cytarabine. Prakash S et al also reported a similar
case of AML on induction therapy with cytarabine but
the mutation was in CEBPA genes [9]. Saliva test done
to confirm the blood group showed 66.6% as secretors
which was very less compared to other Indian studies
[14, 15]. It might be due to small sample size of the study
or due to disease itself. Historical blood group antigens
started appearing between 30 to 60 days after first cycle
of induction chemotherapy and complete reversal of
blood group could be seen in three cases. During this
transition period, initially we observed mixed field
reactions in CAT followed by complete reversal of blood
group to the original one similar to a case reported by
Prakash S et al [9]. In our study, majority of the patients
were on chemotherapy (85.7%) and in one patient the
chemotherapy was not started. This may be due to
loss of antigen expression during the course of disease
progression or during chemotherapy and it reappeared
during remission period. Multiple causes like inhibitory
factor related to antigen-antibody binding or deficiency in
transferase synthesis activity or an abnormal distribution
or density of antigen sites in the RBC membrane have
been linked to decrease in antigen expression [16].
There is paucity of data and research materials related
to blood group discrepancy in cancer patients. We could
not establish the exact cause of the discrepancy at the
molecular level. In this case series, we could however
highlight that the loss of blood group antigens was most
common in AML patients and blood group A being the
most commonly affected group. Hence, we need further
molecular and genetic studies to establish the basis for
such hypothesis and its implication in disease progression
and prognosis.

In conclusion, Haematolymphoid malignancy may
show altered expression of blood group antigens. All cases
of'blood group discrepancy should be properly evaluated
and documented. This not only prevents the delay in

providing safe blood in case of emergency but also gives
us a gist regarding underlying disease condition. Further
research and development programme has to be initiated
to know the association between loss of antigen expression
and cancer biology.

Acknowledgements

The authors acknowledge Mr Hemanta Deka and Mr
Arup Baishya, Blood Centre Technician, Dr B Borooah
Cancer Institute, Guwahati, Assam, India.

References

1. Laura. Carbohydrate blood groups. In: Rossi’s principles of
transfusion medicine.5th ed.west sussax: john wiley and
sons limited. 2016;:159-75.

2. Denise M. Harmening. ABO blood group systems.In
:Modern Blood Banking and transfusion Practices.6th.
Philadelphia:F.A.Davis company. 2012;:119-48.

3. Klein, Harvey G, David J. Anstee. Immunology of red cells.
In: Mollison’s blood transfusion in clinical medicine.12
thedition. 2014;:53-117.

4. Bianco T, Farmer BJ, Sage RE, Dobrovic A. Loss of
red cell A, B, and H antigens is frequent in myeloid
malignancies. Blood. 2001 06 01;97(11):3633-3639. https://
doi.org/10.1182/blood.v97.11.3633

5. Van Loghem JJ, Dorfmeier H, Van Der Hart M. Two A antigens
with abnormal serologic properties. Vox Sanguinis. 1957
01;2(1):16-24. https://doi.org/10.1111/j.1423-0410.1957.
tb03429.x

6. Crookston MC. Anomalous ABO, H, Ii phenotypes in disease.
In: Garratty G, editor. Blood Group Antigens and Disease.
Arlington, VA: American Association of Blood Banks.
1983;:67-84.

7. Hoogstraten B, Rosenfield RE, Wasserman LR. Change of
ABO blood type in a patient with leukemia. Transfusion.
1961;1:32-35. https://doi.org/10.1111/j.1537-2995.1961.
tb00008.x

8. Technical manual, 20th edition: methods and appendices.
Method 2.7,2.8. AABB website. https://www.aabb.org/
aabb-store/resources/ technical-manual-methods.

9. Prakash S, Mohapatra S, Bhagavathi MS, Das N, Krushna
Ray G, Mukherjee S. Loss and Reappearance of A
Antigen After Chemotherapy Leading to Blood Group
Discrepancy in Acute Myeloid Leukemia: A Case Report.
Laboratory Medicine. 2021 09 01;52(5):509-513. https://

Asian Pacific Journal of Cancer Care® Vol 9+ Issue 1

167



apjcc.waocp.com Ranjita Sarma, et al: Loss of Blood Group Antigens in Haematolymphoid Malignancy: A Case Series from a Cancer

doi.org/10.1093/labmed/lmab008

10. Xiros N, Northoff H, Anger B, Heit W, Heimpel H. Blood
group change in a patient with blastic transformation of a
myelodysplastic syndrome. Blut. 1987 05;54(5):275-280.
https://doi.org/10.1007/BF00320875

11. Chenna D, Mohan G, Reddy VR, Shastry S. The
disappearance of blood group antigens: A clue to
the clinical diagnosis of leukemia. Transfusion and
Apheresis Science: Official Journal of the World Apheresis
Association: Official Journal of the European Society
for Haemapheresis. 2019 02;58(1):48-49. https://doi.
org/10.1016/j.transci.2018.11.010

12. Abegaz SB. Human ABO Blood Groups and Their
Associations with Different Diseases. BioMed
Research International. 2021;2021:6629060. https://doi.
org/10.1155/2021/6629060

13. Nambiar RK, Narayanan G, Prakash NP, Vijayalakshmi K.
Blood group change in acute myeloid leukemia. Proceedings
(Baylor University. Medical Center). 2017 01;30(1):74-75.
https://doi.org/10.1080/08998280.2017.11929536

14. Rajawat G, Ramalingam K, Pareek R, Singh G, Narula H,
Aggarwal A. Assessment of Salivary ABO Blood Group
Antigens and Secretor Status in Sriganganagar, Rajasthan:
A Correlational Analysis of 300 Samples. Cureus. 2023
04;15(4):e37415. https://doi.org/10.7759/cureus.37415

15. Metgud R, Khajuria N, Mamta N, Ramesh G. Evaluation of
the Secretor Status of ABO Blood Group Antigens in Saliva
among Southern Rajasthan Population Using Absorption
Inhibition Method. Journal of clinical and diagnostic
research: JCDR. 2016 02;10(2):ZC01-03. https://doi.
org/10.7860/JCDR/2016/11598.7161

16. Ewald DR, Sumner SCJ. Blood type biochemistry and
human disease. Wiley Interdisciplinary Reviews. Systems
Biology and Medicine. 2016 Nov;8(6):517-535. https://doi.
org/10.1002/wsbm.1355

O

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.

168 Asian Pacific Journal of Cancer Care® Vol 9 Issue 1



