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Case Report
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Abstract: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare and highly aggressive hematological malig-
nancy that is derived from the precursors of plasmacytoid dendritic cells. Although BPDCN typically manifests in the
skin, it can also evolve into a leukemic form or be complicated by acute myeloid leukemia, and some cases involve
preceding myelodysplastic syndrome. We report the case of a 73-year-old Chinese man who presented with 2-year-
old erythematous papules on his prothorax and back. Skin biopsy and immunohistochemistry revealed that the cells
exhibited an immature blastic appearance (positive for CD4, CD123, and CD56, and negative for CD2, CD3, and
CD20), which indicated a diagnosis of BPDCN. Due to his age, the patient was treated using methylprednisolone
(20 mg/m?/day on days 1-7), which was followed by a mini-CHOP regimen (cyclophosphamide, doxorubicin, vincris-
tine, and prednisone). We observed a significant treatment effect, and report this case to describe and discuss our

experience with this successful treatment.
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Introduction

Blastic plasmacytoid dendritic cell neoplasm
(BPDCN) is a rare and aggressive hematologi-
cal malignancy [1] with a poor prognosis, and is
typically observed among elderly patients. It
was previously referred to asas natural killer
cell leukemia or blastic natural killer ymphoma,
and often initially presents as cutaneous
lesions that progress to bone marrow involve-
ment (theleukemic phase). The immunepheno-
type of BPDCN cellsis co-expression of CD4,
CD56, and CD123 in the absence of lineage-
specific markers for myeloid, lymphoid, or natu-
ral killer cells [2, 3]. There is no standard treat-
ment, and DPDCN is occassionally treated
using classic chemotherapy strategies. How-
ever, bone marrow transplantation should be
considered as the first therapeutic option, at
least in the disseminated stage of the disease.
Unfortunately, bone marrow transplantation
has obvious shortcomings for older patients,
compared to the expected benefits for young

patients [4, B]. In the present case, we success-
fully treated an elderly patient with BPDCN
using methylprednisolone followed by the mini-
CHOP regimen. Therefore, we report and dis-
cuss our experience with this patient.

Case report

This study complied with the tenets of the
Declaration of Helsinki, and was approved
by the ethics committee of Tongji Hospital
(Tongji Medical College, Huazhong University of
Science and Technology).

A 73-year-old Chinese man presented with
2-year-old erythematous papules on his hispro-
thorax and back. He had not received formal
treatment, and subsequently developed dis-
seminated cutaneous lesions (which were com-
posed of multiple macules and nodules) all over
his body, as well as enlarged inguinal lymph
nodes, over a 2-month period. Therefore, thepa-
tient visited our hospital for further diagnosis
and treatment.
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Figure 1. The patient at the initial examination (A-C) and after undergoing mini-CHOP chemotherapy (D-F).

We performed a series of comprehensive
examinations, and found that the nodules on
his left forearm and back had a diameter of
approximately 5 cm (Figure 1), and were mildly
pruritic and painful. The patient did not have a
fever, and the bilateral axillary and inguinal
lymph nodes were palpable. A complete blood
count revealed ared blood cell count of
2.43x10*?/L, hemoglobin of 108 g/L, and a
platelet count of 61x10°/L. A blood biochemis-
try test revealed an estimated glomerular filtra-
tion rate of 78.8 mL/min/L, which was below
the lower limit of the normal range. We also
observed B2-microglobulin and antinuclear
antibody levels of 2.78 mg/L and 1:1,000,
respectively. Other laboratory tests revealedno
obvious abnormalities.

The patient’s bone marrow aspirate exhibited-
hypoplasia, although biopsy subsequentlyre-
vealedthat the hyperplasia was located in dif-
ferent zones and did not include blast cells.
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Sanger sequencing revealed no mutations inex-
on 26 of DNMT3A, exon 4 of IDH1, exon 4 of
IDH2, exon 15 of SF3B1, exon 1 of SRSF2, exon
15 of EZH, and exon 2 of U2AF1. Furthermore,
there were no mutations in the leukemia fusion
genes (E2A/PBX1, MLL/AF4, BCR/ABL, TEL/
AML1, and SIL/TAL1). Fluorescence in situ
hybridization revealed normal structures and
levels for p53, IgH, and c-Myc. Chromosome
analysis revealed the 46, XY karyotype [20].

Flow cytometry revealed approximately 0.5%
karyocytes, which abnormally expressed CD4,
CD56, and CD123 (Figure 2). This led us to
suspect BPDNC, and we performed a skin biop-
sy with immunohistochemical analysis to con-
firm the diagnosis of BPDCN. In addition,
18F-fluorodeoxyglucose positron emission
tomography-computed tomography revealed
that the skin of the bilateral upper limbs, left
back, hypochondriac region, and left buttock
was thickened, with a maximum standardized
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Figure 2. Flow cytometry findings. The cells from the blastic plasmacytoid dendritic cell neoplasm (blue) co-express

CD4, CD56, and CD123, and are negative for CD16.

uptake value (maxSuUV) of 2.2 (slightly above
the normal value). The bone marrow metabo-
lism was uneven, with a maxSUV of 5.9. Based
on the patient’s clinical features and bone mar-
row abnormalities, a roentgenologist provided
a diagnosis of BPDCN infiltration. The metabo-
lism indexes of the bilateral axillary fossa and
inguen, mediastinum, and retro-peritoneum
were also elevated, and several lymph nodes
were enlarged.

Immunohistochemical staining revealed that
the neoplastic cells from the skin biopsy were-
positive for CD45 (leukocyte common antigen);
diffusely positive for CD43, CD56, and Bcl-2;
focally positive for CD123 and CD4; and weakly
positive for terminal deoxynucleotidyl transfer-
ase and T-cell intracellular antigen 1. The neo-
plastic cells were negative for pan cytokeratin,
epithelial membrane antigen, cytokeratin 8 and
18, granzyme B, S-100, human melanoma
black, Melan-A, CD68, CD163, CD1a, CD21,
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CD23, CD35, langerin, CD20, CD79a, PAX-5,
CD2, CD3, CD5, CD8, CD34, CD30, ALK1,
CD10, and Bcl-6. The Ki-67 index was approxi-
mately 70% (Figure 3). Immunohistochemical
staining of the bone marrow biopsy revealed
that the cells were positive for myeloperoxi-
dase, CD235a, and CD42b; focally positive for
CD138; and weakly positive for CD3, CD20,
and CD79a.

Based on these findings, we reached a diagno-
sis of stage IVABPDCN. Due to the patient’s age
(which contraindicated a bone marrow trans-
plant), we started the patient on methylpred-
nisolone (20 mg/day as an intravenous drip) for
7 days, and noticed that the cutaneous ecchy-
motic lesions became lighter and the nodules
on his left forearm and back became softer.
However, we did not observe any obvious
changes in his lymph nodes. Therefore, we
started the patient on the mini-CHOP regimen.
Surprisingly, we observed that the cutaneous
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Figure 3. Immunohistochemical findings. The neoplastic cells are positive for CD4 (A), CD56 (B), CD123 (C), CD43
(D), CD45 (E), Bcl-2 (F), Ki-67 (70%; G), and terminal deoxynucleotidyl transferase (H). The neoplastic cells are nega-
tive for epithelial membrane antigen, PAX5, cytokeratin 8, CD5, CD34, CD20, CD79a, and CD68 (I-P). Magnification:
x200.

lesions gradually faded away, the nodules dis-
appeared (Figure 1), and the lymph nodesex-
hibited an obvious reduction in size. However,
the patient developed serious pancytopenia
and post-chemotherapy complications, which
included fever, oral ulcers, pneumonia (con-
firmed via computed tomography), and perianal
infection. The patient was treated using antibi-
otics and other supportive treatment, and com-
puted tomography at 2 weeks revealed that the
pneumonia had resolved.

Discussion

BPDCN was initially referred to as blastic natu-
ral killer cell lymphoma/leukemia, and is
derived from the precursors of dendritic cells.
Although BPDCN usually occursin men who are
60-70 years old, it can also occur in children
[6]. The neoplastic cells mainly infiltrate theskin
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and lymph nodes, and may involvethe bone
marrow, which leads to the leukemicphase [7].
The diagnosis is mainly dependent on the
patient’s clinical symptoms andthe immune-
phenotypes of the blast cells from the skin,
lymph nodes, or bone marrow. For example,
BPDCN cells are positive for CD4, CD56, and
CD123 when tested using immunohistochemis-
try or flow cytometry [6, 8]. In addition, other
immunohistochemical markerscan potentially
be used to confirm the diagnosis, such as
CD43, CD45, CD303, CD2AP, TCL1, CTLA,
BDCA-4, SPIB, BCL11A, IRF-8. Further-
more, genetic abnormalities (e.g., in TET2,
TP53, RB1, CDKN1B, and CDKN2A) may play
important roles in the occurrence and progres-
sion of BPDCN [6, 9, 10]. For example, Cigudosa
et al. evaluated several patients with BPDCN
using exon sequencing and found mutations in
29 genes, which a mean number of 3.6 muta-
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tions per case. TET2 was the most frequently
mutated gene (36%), which was followed
by ASXL1 (32%), NRAS (20%), NPM1 (20%),
the IKAROS family (20%), and ZEB2 (16%).
Mutations in DNMT3A, U2AF1, SF3B1, and
SRSF2 have also been observed in patients
with BPDCN [11] _ENREF_6. However, because
the immune phenotype and genetic abnormali-
ties overlap with the characteristics of other
hematopoietic neoplasias, it is very important
to reach a definitive diagnosis of BPDCN. In this
context, a diagnosis of BPDCN should only
be made after excluding myeloid sarcoma,
acute myeloid leukemia, myelodysplastic syn-
drome, natural killer cell lymphoma/leukemia,
T-cell lymphoblastic leukemia, and cutaneous
peripheral T-cell lymphoma [6] _ENREF_2.

Because BPDCN is an aggressive malignancy
with insidious skin manifestations and rapid
progression to the leukemic phase, the median
survival from diagnosis is 9-13 months, regard-
lessof the initial presentation [12] _ENREF_7.
Advanced age and clinical stage are both indi-
cators of a poor prognosis. Although bone mar-
row transplantationis typically a better thera-
peutic choice (vs. traditional chemotherapy),
BPDCN mainly occurs in older patients, who
are not ideal candidates for autologous stem
cell transplantation. Therefore, there is no con-
sensus regarding theoptimal treatment for
BPDCN. Most patients are treated usingmulti-
agent chemotherapy regimens for acute
myeloid leukemia, acute lymphoblastic leuke-
mia, or lymphoma, such as DA (idarubicin
hydrochloride at 12 mg/m?/day on days 1-3
and cytarabine at 100 mg/m?/day on days 1-7),
hyper-CVAD (course A: cyclophosphamideat
300 mg/? every 12 h on days 1-3, vincristin-
eaat 2 mg/day on days 4 and 11, doxorubicinat
40 mg/m?/day on day 4, and dexamethasone
at 40 mg/day on days 1-4 and days 11-14;
course B: methotrexate at 1,000 mg/m?/day
on day 1 and cytarabineat 3,000 mg/m?/day
every 12 h on days 2-3, in an alternating fash-
ion), or CHOP (cyclophosphamide at 750 mg/
m?/day on day 1, doxorubicin at 45 mg/m?/day
on day 1, vincristine at 1.4 mg/m?/day on day
1, and prednisone at 100 mg/day on days 1-5)
[13-16]. Patients often respond well to the ini-
tial chemotherapy, although many patients
relapse, and the relapsed disease is obviously
resistant to the previously used chemothera-
peutic agents. Unlike adult patients, children
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with BPDCN have less aggressive disease and
are typically treatedusing a regimen that is sim-
ilar to that for high-risk acute lymphoblastic leu-
kemia. Bone marrow transplantation may also
be the best choice for pediatric patients.
Furthermore, Frankel et al. have reported a
high rate of complete remissionin patients with
BPDCN who received SL-401 (afusion of diph-
theria toxin and IL-3) as a single-agent treat-
ment [12, 17]. Based on these results, SL-401
is currently being evaluated in phase Il clinical
trials.

In conclusion, we successfully treated an elder-
ly patient with BPDCN using the mini-CHOP
regimen. However, prospectively multi-center
trials are needed to identify the optimal therapy
regimen, which can hopefully be used to
improve patient outcomes.
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