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ABSTRACT

Background: Acute myeloid leukemia (AML) with t(8;21)(g22;922) is a frequently encountered
subtype of AML with recurrent genetic abnormalities, found in approximately 1 — 5% of AML cases.
Here, we present cases of AML with t(8;21) in elderly patients with aberrant B-marker expression
identified at our institution, including their clinical outcomes when treated with hypomethylat-
ing agents and BCL-2 inhibitors. Case presentation: A 60-year-old patient diagnosed with AML
carried the t(8;21) chromosomal translocation. Immunophenotyping and immunohistochemistry
revealed aberrant expression of B-markers, including CD19, CD79a, and PAX5. Cytogenetic analysis
also identified a loss of the X chromosome, a common cytogenetic aberration in AML associated
with t(8;21). Due to the patient's age and inability to tolerate intensive chemotherapy, treatment
was initiated using a hypomethylating agent and a BCL-2 inhibitor. Although the initial bone mar-
row evaluation showed an excess of blast cells, subsequent assessments demonstrated a favorable
response to the treatment, with the absence of blast cells and improvements in peripheral blood
parameters. Conclusion: The presence of B-marker expression in AML with t(8;21) is a relatively
common occurrence. The integration of cytogenetic and molecular investigations plays a vital role
in accurately diagnosing and classifying AML. A remarkable feature of AML with t(8;21) is its high
remission rate, and this holds true even in cases where standard intensive chemotherapy is not
utilized. Moreover, the detection of aberrant B-marker expression, particularly CD19, signifies a fa-

vorable prognosis.
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INTRODUCTION

Acute myeloid (AML) with
t(8;21)(q22;q22.1) is one of the most frequently
identified subtypes of AML and is characterized

leukemia

by recurrent genetic abnormalities. This particular
genetic alteration accounts for approximately 1-5% of
all AML cases. Notably, AML with t(8;21)(q22;q22.1)
primarily affects children and younger individuals,
while its occurrence is relatively uncommon among
individuals over the age of 60 1.

The translocation of chromosomes 8:21 involves the
fusion of two specific genes, namely, the ETO gene
(also known as RUNX1T1) located on chromosome
8 and the AMLI1 gene (also known as RUNX1) lo-
cated on chromosome 21. This reciprocal translo-
cation event results in the rearrangement and subse-
quent fusion of these two genes, forming the RUNX1-
RUNXIT1 fusion protein. This fusion protein func-
tions as a transcriptional repressor, disrupting the
normal processes of myeloid cell differentiation and
maturation. An abnormal accumulation of immature
myeloid cells consequently ensues, contributing to the

development of AML2.

AML with t(8;21)(q22;q22) has demonstrated more
favorable prognoses, particularly when treated with
high-dose cytarabine-based therapy, supported by
studies such as that by Wilde et al. 3. However, due to
its potential side effects, this intensive chemotherapy
regimen is not recommended for the elderly popula-
tion4.

CASE PRESENTATION

A 60-year-old woman presented to the clinic with
symptoms of lethargy, pallor, and spontaneous bruis-
ing that had been present for one week. She had previ-
ously been in good health and had no known medical
conditions. No fever was apparent, and she had sus-
tained no recent trauma nor recent blood loss.

During the examination, she was alert and conscious
but appeared pale. There was no jaundice observed.
Her vital signs were within the normal range, with
normotensive blood pressure and a heart rate of 90
beats per minute. She did not have a fever, and there
were no signs of lymphadenopathy, hepatomegaly, or
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splenomegaly. Several bruises, measuring approxi-
mately 1 to 2 cm each, were noted on both forearms.
Other systemic examinations did not reveal any no-
table findings.

Laboratory investigation

The initial full blood count revealed the following ab-
normalities: leucocytosis with a white cell count of
44.2 x 10%/L, anemia with a hemoglobin level of 3.3
g/dL, and thrombocytopenia with a platelet count of
7 x 10%/L. Meanwhile, the absolute neutrophil count
was within the reference range at 5.0 x 10°/L.

The coagulation profile showed a normal prothrom-
bin time of 15.1 seconds (reference range: 12.6 - 15.7
seconds) and a normal activated partial thromboplas-
tin time of 32.8 seconds (reference range: 30 - 45.8
seconds). The international normalized ratio (INR)
was 1.12, indicating normal clotting function. There
was no evidence of disseminated intravascular coag-
ulopathy, as the fibrinogen levels were normal. How-
ever, the D-dimer level was mildly elevated at 0.91
ug/mL (reference range: < 0.45 pg/mkL).

Suspecting a hematological malignancy, an urgent full
blood picture was requested, revealing the presence of
78% blast cells (Figure 1). The following day, bone
marrow aspiration was performed at the posterior su-
perior iliac spine. The fragments and cell trails were
hypercellular, consisting of a homogeneous popula-
tion of blast cells. These blast cells accounted for
86.4% of the sample and were of moderate to large
size, displaying open chromatin, prominent nucleoli,
a round to irregular nuclear outline, and scant cyto-
plasm. Some blast cells exhibited cytoplasmic gran-
ules, while others showed the presence of Auer rods.
Other granulocytic precursors were suppressed, and
there was marked suppression of erythropoiesis, lym-
phopoiesis, and megakaryopoiesis (Figure 1 ).
Trephine biopsy also revealed hypercellular marrow
with diffuse infiltration of blast cells. The blasts were
positive for CD34 and CD117, with dim expression
of CD19 and PAX 5. Marked suppression of other
hematopoietic cell lineages was observed (Figure 2).
Immunophenotyping by flow cytometry (Figure 3)
revealed that the blast population expressed dim to
positive CD45 (78.9%-88.5%) and showed low to
moderate side scatter (SSC). The blast cells exhibited
heterogeneous expression of CD34 and positive MPO,
CD13, HLA-DR, CD64, CD38, CD58, CD123, and
CD9 (20.1%). Aberrant expression of CD19 (54.8%)
and CD79a (13%) was also observed. However, they
tested negative for T-cell markers and monocytic
markers.
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Cytogenetic analysis of all examined cells (12
metaphases) revealed the presence of abnormal
The
abnormal clone consisted of 45 chromosomes, with

metaphases, indicating an abnormal clone.

the loss of one X chromosome and a reciprocal
translocation between chromosome 8 at segment
8q22 and chromosome 21 at segment 21q22. Molec-
ular analysis using qualitative HemaVision-28 N
translocation confirmed the presence of t(8;21)
(922;q22) involving the RUNXI1-RUNXITI1 fusion
gene (Figure 4).

Based on the findings from the marrow aspirate,
trephine biopsy, and molecular analysis, the patient’s
final diagnosis was AML with aberrant B-marker ex-
pression.

Outcome

During her first admission, the patient received a total
of 12 units of platelets and 4 units of red blood cells.
After the diagnosis was established and she received
counseling, she agreed to undergo treatment with a
hypomethylating agent (azacitidine) and a BCL-2 in-
hibitor (venetoclax). Following the first cycle of treat-
ment with azacitidine, the patient’s full blood count
showed pancytopenia, and the bone marrow contin-
ued to exhibit an excess of blast cells. However, after
the second cycle of treatment, her hemoglobin and
platelet count improved and returned to the normal
range. Additionally, the bone marrow showed signs
of remission. At present, the patient has completed
four cycles of treatment and is scheduled to undergo
a haploidentical allogeneic transplant in the future.

DISCUSSION

Our case highlights AML with aberrant expression of
the B-cell markers CD19, PAX5, and CD79a. In AML
with t(8;21), leukemic blasts may exhibit lymphoid
markers such as CD19 and PAX5, as well as cytoplas-
mic expression of CD79a!. In a study conducted in
India involving 29 patients diagnosed with AML and
t(8;21), aberrant expression of CD19 was observed in
44.8% of patients>.

The initial challenge we faced upon receiving the bone
marrow sample and conducting immunophenotyping
was distinguishing between AML and mixed pheno-
typic acute leukemia (MPAL). This differentiation is
crucial, as AML with t(8;21) and MPAL have distinct
prognoses. AML with t(8;21) is characterized by rela-
tively favorable outcomes and a high rate of complete
remission. In contrast, MPAL is associated with poor
prognoses .

According to the World Health Organization (WHO)
classification 2016, MPAL of the B/myeloid lineage
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Figure 1: Microscopic features. A and B: cattered myeloblasts with some showed large salmon-coloured gran-
ules or also known as pseudo-Chediak-Higashi granules (Yellow arrow) (Wright stain, x40). € and D: hypercellu-
lar marrow with homogeneous population of myeloblasts and scattered mast cells seen (Red arrowhead) (May-
Griinwald-Giemsa, x40).

requires the presence of myeloperoxidase (MPO) or
monocytic differentiation, along with strong CD19
expression or weak CD19 expression accompanied by
strong expression of at least two of CD79a, CD22, and
CD10. In our case, we observed strong CD19 expres-
sion, dim CD79a expression, and negative expression
of other B-markers, such as CD10, CD20, and CD22,
which makes diagnosis of MPAL less likely.

We also observed PAX5 expression in leukemic blasts.
Walter et al. conducted a study in which they found
coexpression of CD19 and PAX5 in AML blast cells
with t(8;21). That study revealed that PAX5 directly
binds to the CD19 promoter, acting as a major reg-
ulator of CDI19 expression. These findings suggest
that the accessibility of the chromatin structure in the
CD19 gene is essential for PAX5-mediated CD19 ac-
tivation. However, the specific mechanisms through
which PAXS5 itself is upregulated in primary t(8;21)
cells remain unknown .

Based on the molecular report and cytogenetic anal-
ysis, which revealed the presence of t(8;21), we can
confidently diagnose the patient with AML exhibit-
ing aberrant B-marker expression. This finding also

highlights the significance of incorporating molecu-
lar and cytogenetic analysis into the diagnostic pro-
cess for AML. It is important to note that the diagno-
sis of AML with recurrent genetic abnormalities does
not necessitate the presence of blasts exceeding 20%!.
In addition to the t(8;21) cytogenetic aberration, the
patient also exhibited loss of the X chromosome. In
AML with t(8;21), the loss of X chromosome was ob-
served in 30-40% of females, while loss of the Y chro-
mosome occurs in 50% of males. The loss of X chro-
mosome does not influence the positive prognosis,
however, the absence of the Y chromosome is asso-
ciated with better outcome”.

A systematic review investigating aberrant pheno-
typic expression in AML patients concluded that
CD19 expression has a positive impact on prognosis .
Several studies have found that CD19 expression in
AML patients is associated with a favorable progno-
sis, as these patients achieved complete remission®.
Our patient was treated with a combination of a hy-
pomethylating agent and a BCL-2 inhibitor. The treat-
ment was selected based on the patient’s age and
the determination that she was unfit for intensive
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Figure 2: Microscopic and immunohistochemical staining features. A and B: homogenous population of
myeloblast seen (Haematoxylin-eosin stain, x40). C-F: There were florid positive for CD34 and CD117, dim pos-

itive for PAX5 and CD19.

chemotherapy. Although the initial response after
treatment revealed an excess of blast cells in the bone
marrow, subsequent assessments showed no excess of
blast cells and demonstrated improvements in the pe-
ripheral white blood cell count, hemoglobin levels,
and platelet count. These findings indicate a positive

response to the treatment administered.

CONCLUSION

In conclusion, it is not uncommon for AML with
t(8;21) to involve B-marker expression. The incorpo-
ration of additional cytogenetic and molecular studies
is crucial for the diagnosis and classification of AML.
A notable characteristic of AML with t(8;21) is its high
remission rate, even in cases where standard intensive
chemotherapy is not administered. Furthermore, the
presence of aberrant B-marker expression, including

CD19, is indicative of a favorable prognosis.

ABBREVIATIONS

AML: Acute myeloid leukemia, MPAL: Mixed pheno-
typic acute leukemia, WHO: World Health Organiza-

tion
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Figure 3: Immunophenotyping showed blast population (red) express CD34, MPO, CD13, CD64 and het-
erogenous expression of CD19 with dim CD79a. Blue: granulocytic, Green: lymphocytes, Purple: B lympho-
cytes, Dark green: T lymphocytes.
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M4A |t(8;21)(q22;q22) RUNX1 ex7 - RUNX1T1 ex2: 389 bp

RUNX1 ex8 - RUNX1T1 ex2: 551 bp

Figure 4: HemaVision®-28N Screening test for 28 chromosome translocations. A and B: M4 and M4A positive,
amplicon 197 base pairs. In the table below, green arrow: this patient has a translocation at t(8;21) (q22;922) at
position RUNX1 ex6 - RUNX1T1 ex2. C: The findings of the split-out PCR-Il agarose gel electrophoresis is interpreted
using the table.
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