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Dear Editor
We report an unusual case of myeloperoxidase (MPO)-positive
acute megakaryoblastic leukemia (AMKL). The patient was a
63-yr-old woman referred to our hospital with anemia and dys-
pnea. General physical examination revealed no lymphadenopa-
thy or hepatosplenomegaly. An initial complete blood count indi-
cated white blood cell counts of 26.78x 10%L, including 47%
blasts, hemoglobin of 7.2 g/dL, and platelets of 519x 10%L. A pe-
ripheral blood smear showed blasts with prominent nucleoli and
blue cytoplasm. Some giant platelets were also observed. A bone
marrow (BM) biopsy showed hypercellularity with no fibrosis,
packed with blasts, and revealed an increase in megakaryocyte
number. BM aspirates showed that blasts accounted for 70% of
all nucleated elements. Most blasts had medium-to-large, finely
chromatinated nuclei with distinct nucleoli. Some showed multi-
ple clear cytoplasmic projections (Fig. 1A, B) or Auer rods. No
dysplastic features of hematologic precursors were observed. Cy-
tochemical stain showed some blasts were MPO-positive (Fig.
1C) but negative for periodic acid-Schiff (PAS) stain and non-
specific esterase (NSE, o-naphthyl butyrate).
Immunophenotyping showed a distinct population in the
CD45 vs. SSC plot that was positive for CD7, CD11c, CD13,
CD33, CD41a, CD117, cytoplasmic MPO, and HLA-DR and
negative for CD2, CD3, CD5, CD10, CD14, CD19, CD20, CD22,

CD34, CD56, CD64, and cytoplasmic CD79a. About 57.0% of
blasts were CD41a-positive, and 57.7% were cytoplasmic MPO-
positive. A blast population co-expressing CD41a and cytoplas-
mic-MPO was also observed (Fig. 2). Conventional karyotyping
revealed a 46,XX karyotype. Molecular studies did not reveal any
genetic abnormalities. As the patient refused treatment, only
supportive care was provided, and the patient died from pneu-
monia four months later.

Diagnosis of AMKL relies on multiple criteria including mor-
phology, immunophenotyping, cytochemical stain, and ultra-
structural studies [1]. The standard for diagnosis is demonstra-
tion of platelet glycoprotein (GP)-CD41 (GP lIb/Illa) and/or CD61
(GP llla) by immunophenotyping. Cytoplasmic expression is
more specific owing to possible contamination of platelets [2]. In
cytochemical stain, megakaryoblasts are not reactive with MPO
or Sudan Black B. Cells of the megakaryocytic lineage are usu-
ally positive in PAS stain owing to glycogen granules in the cyto-
plasm, and they are typically present in the periphery on stain,
with prominent cytoplasmic blebs [3]. Reactivity with a-naphthyl
acetate, but not with a-naphthyl butyrate, a different substrate
for NSE, is characteristic of megakaryoblasts [4]. An ultrastruc-
tural platelet peroxidase reaction by cytochemistry, while difficult
to perform, is also diagnostic for megakaryoblasts [1]. Mega-
karyoblasts also show acid phosphatase reactivity localizing to
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Fig. 1. (A, B) Bone marrow aspirates showing megakaryoblasts with cytoplasmic blebs (red arrows) (Wright-Giemsa stain, x1,000). (C)
Bone marrow megakaryoblasts positive for myeloperoxidase stain (x1,000).
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Fig. 2. Flow cytometry of the bone marrow sample. (A) CD45/SSC dot plot with the blast population highlighted. (B) FSC/SSC plot of the
sample. Blasts are positive for (C) CD41a (57.0%) and (D) cytoplasmic myeloperoxidase (MPO) (57.7%). (E) Back-gating of CD41a.

the Golgi [4]. There are no distinct chromosomal abnormalities,  megakaryocytic/megakaryoblastic differentiation [2].
but inv(3)(q21g26.2) and 1(3:3)(q21g26.2) are associated with Although MPO is an exclusive marker for leukemia of the
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megakaryoblastic lineage, few MPO-positive AMKL cases have
been reported [5-7]. Park et al. [5] reported one Korean case in
1996, where blasts showed morphology typical of megakaryo-
blasts, and CD61 expression was confirmed by flow cytometry.
The blasts also were weakly positive for MPO in cytochemical
stain, and some Auer rods were observed. The sample was PAS-
negative, but positive foci in the Golgi were observed with NSE
stain (a-naphthyl acetate). Tallman et al. [6] reviewed 20 patients
previously diagnosed as having AMKL using morphologic evi-
dence and found two MPO-positive patients. One patient ex-
pressed factor VIII, a megakaryocytic lineage marker, and karyo-
typing revealed t(3:3)(g21;g26). The other patient had a normal
karyotype and no evidence of the megakaryocytic lineage. In an-
other study, AMKL was diagnosed by using another platelet
marker, CD31, with MPO [7]. CD31, also known as PECAM-1
(platelet endothelial cell adhesion molecule 1), is a 130-kDa
transmembrane glycoprotein on the surface of platelets, mono-
cytes, macrophages, and neutrophils [8]. Immunolocalization of
CD31 is limited to megakaryocytes in normal BM or in cases of
myelofibrosis [9]. A failed BM aspiration prevented analysis by
flow cytometry. The sample was negative for factor VIII on immu-
nohistochemistry. However, the authors diagnosed the case as
AMKL on the basis of typical blast morphology and positive im-
munohistochemical reactivity for CD31, CD43, and MPO in the
BM biopsy [71.

In this case, blasts showed typical megakaryoblastic morphol-
ogy with some Auer rods. Unlike most cases, the blasts co-ex-
pressed CD41a and cytoplasmic-MPO, were MPO-positive on
cytochemical stain, and PAS-negative. According to the 2008
WHO classification, megakaryocytic lineage markers are not in-
cluded in the diagnosis of mixed phenotype acute leukemia [10].
On the basis of previous reports, we conclude that this was an
MPO-positive AMKL. AMKL is rare, and its diagnosis is not
clearly defined compared with other types of AML. Morphologic
evidence is still important, and comprehensive analyses are re-
quired when diagnosing acute leukemia, especially with a mega-
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karyocytic lineage.
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