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A Rare Case of Acute Leukemic Presentation of Blastic
Plasmacytoid Dendritic Cell Neoplasm without

Cutaneous Lesions
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Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare
hematological malignancy with a clinically aggressive phenotype
arising from CD4/CD56-expressing plasmacytoid dendritic cell
precursors [1]. BPDCN was categorized under “AML and re-
lated precursor neoplasms” by the 2008 WHO classification,
with most cases having been previously classified as blastic nat-
ural killer (NK)-cell lymphoma/leukemia or agranular CD4+,
CD56+ hematodermic neoplasm [2]. BPDCN cells generally ex-
press CD4, CD56, CD123, and TCL-1 but are negative for other
T-, B-, NK-cell, or myeloid markers [3]. Clinically, patients with
this disease typically present with a high incidence of cutaneous
involvement described as generalized, localized, or solitary mac-
ules, plagues, and/or tumors, as the first manifestation, followed
by involvement of bone marrow (BM), peripheral blood (PB),
and lymph nodes (LNs). BM involvement usually occurs with
leukemic progression of advanced or relapsed disease and is
associated with a poor prognosis [4]. Diagnosis of leukemic BP-
DCN without cutaneous manifestation is rare. Here, we report a
41-yr-old man who was diagnosed with BPDCN in the absence

of skin manifestation.

This patient was admitted for evaluation and management of
palpable multiple neck lymphadenopathies that had developed
a week previously. No improvement was noted despite antibiotic
therapy, and the lymphadenopathies spread to the left axillary
and inguinal LNs. The initial blood analysis revealed a white
blood cell (WBC) count of 6.1x10%L (reference range, 4.1-
10.2x10%L), an Hb level of 12.7 g/dL (reference range, 13.7-
16.8 g/dL), and a platelet count of 329 x 10%/L (reference range,
158-332x 10%L). Approximately 25% of cells appeared atypical
on PB smear. Other laboratory findings were not significant ex-
cept for an increased lactate dehydrogenase (LDH) level of 719
IU/L (reference range, 252-458 1U/L).

Computed tomography (CT) imaging revealed multiple en-
largements of the supraclavicular, right interlobar, inguinal, and
iliac LNs, with no evidence of hepatosplenomegaly. Right supra-
clavicular LN biopsy and BM examination were also performed
to characterize the atypical cells in the PB. Microscopic exami-
nation of the LN biopsies revealed diffuse infiltration by uniform,
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medium-sized cells together with effacement of the normal LN
architecture. The tumor cells exhibited round or polygonal nu-
clei, coarse chromatin, and prominent nucleoli. Analysis of the
BM aspirate revealed that blastoid cells accounted for up to 61%
of all nucleated cells and had a similar morphology to those tu-
mor cells that had infiltrated the LN in the BM study (Fig. 1).
Flow cytometric analysis of the BM aspirate revealed 48% CD-
459m positive cells within the blast gate, which were positive for
CD33, CD7, CD56, CD117, HLA-DR, CD13 weak (w), CD11cw,
and negative for myeloperoxidase (MPO), CD14, CD64, CD2,
CD3, CD5, cytoplasmic CD3, CD10, CD19, CD20, CD22, CD79a,
kappa and lambda light chain, terminal deoxynucleotidyl trans-
ferase (TdT), and CD34 (Fig. 2). Immunohistochemical staining
of the BM section revealed it to be negative for MPO, non-spe-
cific esterase (NSE), and Periodic acid-Schiff (PAS) stain. The
acute leukemic presentation and expression of myeloid lineage-
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associated markers with the exception of MPO was suggestive of
AML with minimal differentiation.

The neoplastic BPDCN cells are characterized as medium-
sized cells with round nuclei and finely dispersed chromatin
with absent or indistinct nucleoli, which thus resemble blasts. In
addition, the cytoplasm is scant and has no granules [1]. Like-
wise, in this case, it could be confused with acute leukemia and
the BPDCN could consequently be missed because the neo-
plastic BPDCN cells are similar to blasts that lack lineage-spe-
cific markers. Further evaluation is necessary for an accurate
diagnosis. Therefore, we performed immunohistochemical
staining of the LN biopsy and found that the tumor cells were
positive for leukocyte common antigen (LCA), CD4, CD56 and
bel-2 (Fig. 3); negative for MPO, CD3, CD5, CD8, CD10, CD20,
CD21, CD15, CD30, CD1a, CD34, TdT, multiple myeloma onco-
gene 1 (MUM1), anaplastic lymphoma kinase (ALK), and bcl-6;

Fig. 1. (A) Peripheral blood smear (Wright-Giemsa stain, x1,000): large atypical cells with high nuclear cytoplasmic (N/C) ratios, basophilic
cytoplasm, and prominent nucleoli accounted for up to 25% of the leukocyte population. (B) In the bone marrow aspirate (Wright-Giemsa
stain, x1,000), 61.4% of all nucleated cells were atypical in appearance.
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Fig. 2. Flow cytometric analysis of the bone marrow aspirate. CD45%™ cells within the blast gated cells were negative for CD34 and positive

for CD56, CD33, and CD7 (red circles).
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Fig. 3. Immunohistochemical staining of the right supraclavicular lymph nodes biopsy. (A) CD4+, (B) CD56+, (C) leukocyte common anti-
gen (LCA)+, and (D) CD123+.

and had a ki-67 labeling index of 60%. Based on these find-
ings, the initial differential diagnosis included leukemic infiltra-
tion of acute leukemia, T cell lymphoma, myeloid leukemia/sar-
coma, or acute leukemia presenting as BPDCN. We examined
the whole body for skin involvement, but found no skin lesions
in this patient. Nonetheless, the leukemic presentation with
strong positivity for CD4 and CD56, combined with the absence
of lineage-specific markers in blastoid cells were indicative of
BPDCN. We additionally confirmed immunohistochemical posi-
tivity for CD4 and CD123 in BM and CD123 in the LN biopsy.
Taken together, the diagnosis was most consistent with the cur-
rent WHO category of BPDCN within the “AML and related pre-
cursor neoplasms” group of malignancies.

In a cytogenetic study, complex structural abnormalities were
observed and the karyotype was found to be 45,XY,der(3;7)
(q10;q10),1(6;19)(p21.1;p13.3),t(8;18)(g24.1;921.1) in 16 out
of 20 analyzed metaphase cells. Leroux et al. [5] reported that
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chromosomal alterations in BPDCN seemed to occur most fre-
quently at 6 chromosomal sites: 5q (72%), 12p and 13q (each
64%), 6q (50%), 15q (43%), and 9 (28%). However, the malig-
nant cells in this case did not show aberrations at any of these
chromosomal sites. BPDCN might be linked to genetic disorders
that involve CDKN1B, CDKN2A, ARF, CDKN2, RB1, and MLL-
ENL rearrangement, although the etiology and prognosis of BP-
DCN remains unclear [6-8].

BPDCN is initially highly sensitive to chemotherapy, with com-
plete response rates ranging from 47% to 86%. However, the
prognosis is poor even for patients who achieve a complete re-
sponse, with a median survival period of 14 months (range, 10-
18 months), and 2- and 5-yr overall survival rates of 33% and
6%, respectively [9, 10]. In leukemic BPDCN patients without
cutaneous manifestations, the median survival was even lower at
only 10 months. However, this survival data should be inter-
preted with caution because the therapeutic management of the
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patients was inhomogeneous and often not optimal [11]. It was
recently suggested that patients with BPDCN should be treated
with chemotherapy similar to that used for AML, followed by allo-
geneic stem cell transplantation (SCT) on complete response
[12]. We performed further molecular studies of prognostic
markers such as NPM1, cKIT, and FLT3-ITD, but detected no
mutations. Induction chemotherapy with cytarabine and dauno-
rubicin was administered, and a follow-up BM biopsy at day 14
after the start of chemotherapy revealed a marrow hypocellularity
of 15% with no residual leukemic cells. The patient was trans-
ferred to another hospital for allogenic stem cell transplantation.

Although a few case reports and literature reviews of BPDCN
without cutaneous lesion have been reported worldwide [9, 11],
there has been no report in Korea. We describe, to our knowl-
edge, the first Korean case of acute leukemic presentation of
BPDCN without cutaneous lesion. Even in the absence of char-
acteristic cutaneous manifestations of BPDCN, patients with
leukemic presentation and an absence of lineage-specific mark-
ers should undergo immunophenotyping including CD4, CD56,
and CD123 to exclude this malignancy. Cytogenetic molecular
analysis is necessary to further investigate the pathogenesis and
genetic background of BPDCN.
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