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Blastic plasmacytoid dendritic cell neoplasm:
A case report and literature review
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Abstract. Blastic plasmacytoid dendritic cell neoplasm
(BPDCN) is a clinically aggressive tumor, which frequently
presents as cutaneous lesions and subsequently progresses
to bone marrow (BM) involvement and leukemic dissemina-
tion. BPDCN is a rare entity that belongs in the same class
as acute myeloid leukemia-associated precursor neoplasms,
according to the 2008 World Health Organization classifica-
tion. The present study reported the case of a 26-year-old
female who presented with evident thrombocytopenia, leuko-
cytosis and anemia, but without skin lesions. The results of
peripheral blood, BM smear and BM biopsy examinations
detected numerous blastic or abnormal cells. In addition,
flow cytometric analysis of BM demonstrated the presence of
plasmacytoid dendritic cell-neoplastic precursor cells (CD4*,
CD56*, CD123*, CD304* and human leukocyte antigen-DR*
phenotype).

Introduction

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a
rare entity that was initially identified in 1994 (1). However,
the lack of knowledge regarding the histogenesis of BPDCN
led to a succession of different classifications of this disease
as a tumor, blastic natural killer (NK) leukemia/lymphoma,
agranular CD4* NK cell leukemia or agranular CD4* CD56*
hematodermic neoplasm (2,3). According to the 2008 World
Health Organization(WHO)classification,BPDCNisincluded
in the same class as the acute myeloid leukemia-associated
precursor neoplasms (4). The disease is characterized by
predominant cutaneous involvement with ensuing or concom-
itant spreading to the peripheral blood (PB) and the bone
marrow (BM). BPDCN has an aggressive clinical behavior
with poor survival rates.
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BPDCN is characterized by numerous cutaneous lesions
at diagnosis, in addition to extracutaneous involvement of the
bone marrow, peripheral blood and lymph nodes. Patients
usually exhibit asymptomatic, single or numerous skin lesions,
which may be nodules, plaques or bruise-like. Extracutaneous
disease is observed in the majority of patients at diagnosis,
frequently involving the regional lymph nodes. As the BPDCN
progresses, the peripheral blood and bone marrow may be
involved (5).

The present study reported the case of a 26-year-old
BPDCN patient, who presented with thrombocytopenia,
leukocytosis and anemia, but with no skin lesions.

Case report

In March 2014, a 26-year-old Chinese female was admitted
to Renji Hospital (Shanghai, China) with pancytopenia. The
patient presented with evident thrombocytopenia, leukocytosis
and anemia. Laboratory results revealed a hemoglobin level
of 5.6x10"g/1 (normal range, 11.0-15.0x10" g/I), white blood
cell count of 2.83x10%1 (normal range, 4-10x10°/1) and platelet
count of 8.6x10'/1 (normal range, 10.0-30.0x10'%/1). The
patient did not have enlarged lymph nodes (LNs), but sternal
tenderness was observed. Symptoms included headache,
earache and cough, with no gum swelling or bleeding. No
history of asymptomatic, solitary or multiple skin lesions, such
as nodules, plaques or bruise-like lesions, was noted. Written
informed consent was obtained from the patient.

The patient presented with evident thrombocytopenia,
leukocytosis and anemia. Therefore, it was suspected that
the patient had pathology of the hematopoietic and lymphoid
tissues. PB and BM smears were performed, and the results
demonstrated that blastic or abnormal cells accounted for 66%
of the nucleated cells. As seen in Fig. 1, the abnormal BM cells
were found to have a relatively moderate nuclear to cytoplasmic
ratio, oval nuclear contours, numerous nuclei with incisura and
rough chromatin. In addition, the majority of cells exhibited
elongated agranular and vacuoles in the cytoplasm (Fig. 1).
Cytochemical staining revealed that the cells were positive for
periodic acid-Schiff and a-naphthyl acetate esterase, but nega-
tive for peroxidase (Fig. 1) and naphthol AS-D chloroacetate
esterase.

BM biopsy demonstrated a markedly hypercellular
marrow, in which the number of diffuse proliferative blastic
cells was significantly higher compared with the number of


https://www.spandidos-publications.com/10.3892/etm.2016.3259
https://www.spandidos-publications.com/10.3892/etm.2016.3259

320

| 4095 & ,., ? -
... l ; "4. ‘at
ba® s -
T e ® b p

=2 .‘ LAY

ZHANG et al: BLASTIC PLASMACYTOID DENDRITIC CELL NEOPLASM

Figure 1. Bone marrow aspiration results. (A) Wright-Giemsa staining and (B) peroxidase staining (magnification, x1,000).
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Figure 2. Flow cytometric immunophenotyping. Side scatter (SS) by CD45 flow cytometric profile of the blastic plasmacytoid dendritic cell neoplasm blast
gate (red), demonstrating expression of CD4, CD123, HLA-DR and CD304. HLA-DR, human leukocyte antigen-DR.

normal cells. Based on the results of immunohistochemical
analysis, the cells were found to co-express CD4 and CD56,
while they were partially positive for terminal deoxynucleo-
tidyl transferase and negative for myeloperoxidase (MPO),
CD34, CDI5, pericentriolar material 1, CD234, CD20, CD43
and CD3. In addition, the Ki-67 proliferative index was ~10%
(reference value, <20%), which was within the normal range.
Flow cytometry was performed on the BM biopsy
sample, and revealed 88.1% abnormal CD45%™* cells within
the nuclear cell gate. In addition, the blastic plasmacy-
toid dendritic cells were positive for CD4 (61.6%), CD7
(17.5%), human leukocyte antigen (HLA)-DR (94%), CD56
(99%), CD123 (98%) and CD304 (60%), but negative for
lineage-associated markers, including CD2, CD3, CD19,
CD79a, CDl11b, CD13, CD15, CD33, CD64, CD14, CD117,
MPO, CD34,CD38,CD16,CD57,CD94, CD138 and CD303.
Diagnosis of BPDCN was indicated by positivity for CD4
and CD56, along with other markers that are more restricted

to plasmacytoid dendritic cells (such as CD123), and nega-
tivity for lymphoid, NK and myeloid lineage-associated
antigens. Flow cytometry equipment (FACSCalibur™) and
monoclonal antibodies (Pharmingen™ mouse anti-human)
were purchased from BD Biosciences (San Diego, CA, USA).

The patient received a single course of daunorubicin,
vincristine and prednisone. The treatment outcome was
promising, with the patient appearing to go into remission
and showing no symptoms at a follow-up examination in
September 2015.

Discussion

BPDCN is a rare and aggressive hematodermic neoplasm,
which typically occurs in elderly patients, with a mean age
between 60 and 70 years; however, the disease may present
at any age (2,3,5). BPDCN is more prevalent in males, with a
male to female ratio of 3:1. In addition, it is characterized by



a high frequency of cutaneous lesions at diagnosis, which is
accompanied by extracutaneous involvement of the LNs, PB
and BM (6). Asymptomatic, solitary or multiple skin lesions,
such as plaques, nodules or bruise-like lesions are commonly
detected in these patients (7). BPDCN without cutaneous
lesions typically occurs in young patients that also present
evident leukocytosis anemia and thrombocytopenia, and the
median survival time of these patients is shorter (6). PB and
BM involvement is developed along with the disease progres-
sion. Low-level of BM and PB involvement is identified in the
majority of cases (60-90%); however, initial fulminant leukemia
is rare (5-25%). Furthermore, LN involvement at presenta-
tion is common (40-50%), whereas splenomegaly (<20%) or
involvement of other mucosal sites (<10%) are relatively rare.
Systemic B symptoms are also rarely observed at diagnosis (3).

BPDCN can show diffuse involvement of the LNs and
complete effacement of the LN architecture (3). It is character-
ized by the following features: A monotonous population of
small to medium cells with irregular nuclear contours, fine to
evenly dispersed chromatin, 1-3 small nucleoli, and scant to
moderate amount of cytoplasm. The neoplastic cells can be
present in the PB and resemble circulating leukemic lymphoid
or myeloid blasts, particularly in cases with extensive involve-
ment of the BM. The neoplastic cells in the BM aspirate tests
may exhibit typical pearl necklace-like, submembranous,
cytoplasmic vacuoles and elongated, agranular cytoplasm.
Notably, the residual hematopoietic elements, including
megakaryocytes, granulocytes and erythroid precursors, may
present certain dysplastic alterations in the BM and in the
PB (3). In the present case, the morphological features were
in accordance with the typical features observed in BPDCN.

The diagnosis of BPDCN based on the results of immu-
nohistochemical analysis requires positivity for CD4 and
CD56, along with other markers that are more restricted to
plasmacytoid dendritic cells (such as CD123), and negativity
for lymphoid, NK and myeloid lineage-associated anti-
gens (8,9). BPDCN is typically identified in the CD45%™* flow
cytometry blast gate region; 'dim' indicates weakly positive
detection. BPDCN is further phenotypically defined based on
the absence of CD34 expression, the co-expression of CD56
and CD4, and the lack of specific myeloid-, T-, B- or NK-lineage
markers (6,10-12). Furthermore, T-cell leukemia/lymphoma 1
(TCL1) and HLA-DR expression is typically observed, in
addition to marked CD123 expression that is detected in the
majority of cases, indicating the plasmacytoid dendritic cell
origin of BPDCN. A previous study proposed novel markers
and extended diagnostic criteria for BPDCN, including the
detection of BDCA-2 (CD303) and BDCA-4 (CD304) expres-
sion (11).

Upon cutaneous presentation, differential diagnoses
may include cutaneous T-cell or nasal-type NK lymphomas,
myeloproliferative disorders with monocytic differen-
tiation, or leukemia cutis (acute myeloid/lymphocytic
leukemia) (6,12). The diagnosis of BPDCN is facilitated when
Epstein-Barr virus-positivity, absence of lineage-specific
markers, specific dermatopathological features (including
angio-invasion/-destruction in NK/T-cell lymphoma) and
T-cell receptor (TCR) gene rearrangements are observed (4).

Inthe present case, the diagnosis of BPDCN was challenging
due to the absence of traditional lineage-specific markers and
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typical cutaneous presentation. However, the results of flow
cytometric analysis identified the typical CD45%™ CD4*
CD56" HLA-DR* CDI123* CD304* immunophenotype. These
observations, along with the characteristic morphology and
cytogenetic findings in the present case, indicated that the
disease was consistent with the features of leukemic BPDCN.
The main differential diagnosis for leukemic BPDCN is
acute leukemia of ambiguous lineage, particularly the provi-
sional entity NK-cell lymphoblastic leukemia/lymphoma
(NK-LL/L) (4,13). Based on the 2008 WHO classification (4),
in cases where BPDCN is excluded, the diagnosis of NK-LL/L
may be considered when absence of B-cell or myeloid cell
markers, negative TCR gene rearrangement and expres-
sion of CD56 with immature T-associated markers (such as
cytoplasmic-CD3, CD7 and CD2) are observed (4). Clearly,
BPDCN and NK-LL/L diagnoses may benefit from extended
phenotypic panels that have been previously proposed (11). The
characteristics observed in the present case are in accordance
with the typical immunophenotypic features.

Patients with BPDCN usually respond well to initial
chemotherapy, with stem cell transplantation in the pediatric
population is reserved for patients who relapse. Outcomes are
more favorable in cases that lack cutaneous disease at presen-
tation, although a comparison of cutaneous and noncutaneous
cases might be confounded by differences in treatment regi-
mens. In future, it is imperative to identify the most effective
treatment for all presentations of BPDCN, since the majority
of cases are rapidly and uniformly fatal (14). The majority of
the long-term survivors in the leukemic and cutaneous groups
presented herein represented those who successfully under-
went hematopoietic stem cell transplantation. Indeed, a recent
study has suggested that allogeneic stem cell transplantation
with reduced intensity conditioning should be pursued aggres-
sively in BPDCN patients (15,16).
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