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Abstract

Although the expression of Lymphoid Associated Antigen (LAA) is related to the pathological status
of patients with Acute Myeloid Leukemia (AML), there has been no information regarding a B-lymphoid
antigen CD22 in AML so far. In our recent analyses, CD22 positive AML cells showed unusual cellular
properties, as evidenced by common expression of leukemia stem cell antigen, interleukin-2 receptor
a-chain (CD25) and the presence of various LAAs and immune gene rearrangements. Clinically,
patients with CD22 positive AML showed a higher leukocyte count in the peripheral blood than those
with the other subtypes of AML. They responded poorly to standard chemotherapy for AML and had
an unfavorable outcome. CD22 positive AML might constitute a distinct myeloid disease entity with
unique cellular and clinical characteristics. Its recognition seems to be important for the development

of therapeutic approaches to this disease.
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Introduction

AML is a biologically and clinically heterogenous hematologi-
cal malignancy. However, until recently similar therapeutic regi-
mens have been administered for patients with AML. Therefore,
the management of these patients remains far from resolved, and
the survival rate at 5 years does not exceed 40% [1]. At present,
newer treatment strategies are developing due to the progress in
the understanding of the pathophysiology of AML [1,2]. A close
relationship between the expression of lymphoid associated an-
tigen (LAA) such as CD2 [3], CD4 [4], CD7 [5], CD19 [6], and CD56
[7] and the certain AML subtypes has been described by many
previous reports. Detailed investigation into AML expressing LAAs

might provide us clues that lead to develop newer therapeutic
approaches. Although CD22 antigen is well known typical B-lym-
phoid marker [8], not much attention has been paid to its expres-
sion in AML. Therefore, there is a dearth of knowledge about the
pathologic significance of CD22 expression in AML.

CD22 expression in AML

We recently published a report on its expression in AML [9].
In this report, we first described the clinicopathological features
of CD22 positive AML. CD22 was detected in 10 of the 404 (2.5%)
adult patients with previously untreated de-novo AML (6 M1, 3
M4, and 1 M5 patients), being in line with most reports demons-
trating its rare expression.
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As for cellular features, these cases were characterized by the
expression of various LAAs such as CD2, CD4, CD5, CD7, CD10,
CD19, CD20, CD21, CD56, TdT, and/or immune-genotypes, im-
munoglobulin heavy chain and T-cell receptor y chain gene rear-
rangements. In addition, CD34 and HLA-DR were exhibited in all
cases. Cytogenetically, some cases showed del (5), -7 or t (9;22)
chromosomal abnormality. These results suggest that the CD22
positive AML cells originate from the common lymphoid and mye-
loid progenitors or more immature cells with a flexible pattern of
lineage phenotype and genotype.

The most interesting finding in the report was that interleu-
kin-2 receptor a-chain (CD25) was commonly expressed in this
leukemia.

We previously reported on the relationship between the pre-
sence of CD25 and the other cell surface markers in AML and
found that CD25 showed the closest correlation with CD22 among
different LAAs [10]. However, at that time we did not evaluate
the detailed features of CD22 positive AML. This time, our ana-
lyses showed that CD25 was positive in 7, negative in one, and
not examined in 2 out of the 10 CD22 positive AML cases. One
CD25 unexamined case had t(9;22) and CD25 might be expressed
in this case because CD25 has been noted as a predictor of the
presence of t(9;22) [11]. The other 2 cases displayed CD7 as well
as HLA-DR, and CD25 expression is reported to be easily inducible
on both CD7 and HLA-DR positive AML cells [12]. In addition, CD25
expression fluctuates in the leukemia-initiating cell population of
CD25 positive AML cells [13]. Therefore, we think that all the 10
CD22 positive AML cases possess a high potentiality of CD25 ex-
pression. However, it is unclear why the expression of CD22 and
CD25 so closely combine with each other. This issue warrants fur-
ther investigation.

Gene expression profile of CD25 positive AML cells is involved
in leukemia stem cell (LSC) gene signatures, and CD25 is recogni-
zed as a surrogate marker for LSC [14]. Further, CD123, which is
also well known LSC marker [15], was highly expressed in 4 cases
examined, supporting that CD22 positive AML cells represent a
population of LSCs.

Sato et al. [16] described that CD13, CD22 and CD25 were si-
multaneously expressed in basophil related AML, and they were
peroxidase-negative AML (MO0) and secondary AML (11 of 64 AML
patients, 17.2%). However, basophilic features were not observed
in leukemic cells from any patient with our CD22 positive AML.
Neither AML-MO nor secondary AML was included in our cases.
Furthermore, CD2 and CD19, which were frequently detected in
our cases, were not observed in any of their cases, suggesting that
our CD22 positive AML cases appeared different AML from those
mentioned in the study by Sato et al.

Clinically, leukocyte counts in the peripheral blood were signi-
ficantly higher in CD22 positive AML than in the other subtypes of
AML. The chemotherapeutic effects in patients who were treated
with standard chemotherapy showed that the rate of complete
remission was significantly lower in the cases with CD22 positive
AML (1/7, 14%) than in those with CD22 negative AML (247/343,
72%). Additionally, the overall survival of patients with CD22 posi-
tive AML was significantly shorter than that of patients with CD22
negative AML. The average survival of patients with CD22 posi-
tive AML was 207 days. These adverse clinical outcomes seem to

strongly reflect the cellular properties of chemotherapy-resistant
LSCs.

Conclusion

We think that CD22 positive AML is a rare disease but consti-
tutes a distinct myeloid disease entity with aggressive clinical
course. This leukemia cells might belong to a pure LSC population
expressing multiple LSC antigens. Thus, CD22 survey should be in-
tegrated into current prognosis predicting system in AML as soon
as possible to improve further AML prognostication. Recognition
of CD22 positive AML is essential for better understanding of the
role of CD22 expression in AML and the development of novel
treatment strategies for this poor prognostic disease.
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