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A Challenging Blastic Plasmacytoid Dendritic Cell Neoplasm 
Case: Tough Decisions to Make

Joseph Hana, Faisal Huq-Ronnyb, Maher Abdul-Haya, c, d

Abstract

Blastic plasmacytoid dendritic cell neoplasm is a very rare disease 
and in our case report we discuss the presentation of our patient, her 
treatment and response in addition for a discussion of the newly thera-
peutic options that are available.
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Introduction

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a 
very aggressive type of cancer with multiple manifestations 
including skin lesions, abnormal cell counts and central nerv-
ous system (CNS) disease involvement. In our case report, we 
discuss a patient with BPDCN, her treatment and prognosis; in 
addition, we highlight the available treatments and the future 
novel agents coming up for the treatment of BPDCN.

Case Report

Our patient is a 23-year-old Chinese female with no significant 
past medical history that presented in September 2016 with 
worsening facial rash that started about 2 months before pres-
entation. The patient first noted a “red mark” on her cheek, 
which improved initially but then recurred shortly after. She 
saw a dermatologist at an outside hospital where a biopsy of 
the rash was consistent with myeloid sarcoma. However, her 
treatment was delayed because she initially had no access to 

healthcare. Once the patient received insurance, her primary 
care provider recommended presentation for admission for 
further workup. When she was admitted for workup she was 
noted to be pregnant in her early first trimester.

Her examination revealed diffuse erythematous and pur-
puric lesions overlying her face predominantly (cheeks bilat-
erally, eyelids, and forehead) with additional erythematous le-
sions scattered across her chest, back, abdomen, and legs (Fig. 
1). No scaling, skin bleeding, or purulent drainage was noted. 
Denied any pain or pruritus associated with the rash. No pal-
pable lymphadenopathy or hepatosplenomegaly. Laboratory 
results revealed a hemoglobin level of 90 g/L, white blood cell 
count of 2.5 × 109/L and platelet count of 1.81 × 1010/L. Blood 
chemistry and coagulation tests were unremarkable. LDH lev-
el was elevated at 351.

Biopsy results revealed dense infiltrate of atypical me-
dium to large cells. By immunohistochemistry, the neoplas-
tic cells have mild immunoreactivity to CD45, were positive 
for CD4, CD56, and CD43. No B cells as assessed by CD20 
and very few scattered CD3+ T cells. CD30 is negative, Ki-67 
proliferative index estimated > 95%. CD2, CD7, CD5, CD8, 
S100, CD34, CD117, MPO, CD68, EBV, (LMP1), MUM1, 
synaptophysin, and chromogranin were negative.

Patient underwent bone marrow (BM) aspiration (Fig. 2) 
and biopsy (Fig. 3). PB and BM smears were performed, and 
the results demonstrated that blastic or abnormal cells account-
ed for 53% of the nucleated cells. As seen in Figure 2, the ab-
normal BM cells were found to exhibit eccentric, large, round-
to-oval/convoluted nuclei with mostly fine chromatin and 
prominent nucleoli and moderate-to-abundant gray cytoplasm 
with several cells exhibiting multiple diminutive cytoplasmic 
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Figure 1. Diffuse macular and erythematous lesions scattered on chest 
and abdomen (left), and back (right).
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vacuoles. BM biopsy demonstrated a markedly hypercellu-
lar marrow with multiple interstitial aggregates of spindled 
mononuclear cells with dark smudged chromatin moderate 
to abundant gray cytoplasm, which comprise approximately 
60-70% of the total cellularity of the specimen. Based on the 
results of immunohistochemical analysis, the cells are TdT(+), 
CD56(+), CD123(+) and negative for myeloperoxidase 
(MPO), CD34, CD117, CD20, CD3 and EBV. Flow cytometry 
(Fig. 4) revealed 57% medium to large abnormal CD45(dim+) 
cells within the nuclear cell gate with atypical cells positive 
for CD45 (slightly dim+), CD4 (dim+), CD13 (-), CD15(-), 
CD33(+), CD34(-), CD36 (partial+), CD38 (partial+), CD117 
(variably+), HLADR(+), CD14(-), CD64(-), CD56(+), and 
CD123(+) which was compatible with BPDCN. Diagnosis of 
BPDCN was confirmed by the positivity of the cells for CD4 
and CD56, along with other markers that are more restricted to 

plasmacytoid dendritic cells (such as CD123), and the negativ-
ity of the cells for lymphoid, NK and myeloid lineage-associ-
ated antigens.

Given the aggressive nature of BPDCN and the need for 
cytotoxic chemotherapy the patient elected to terminate her 
pregnancy which was a difficult emotional decision for her 
and her spouse to make. The patient was treated on an acute 
lymphoblastic leukemia (ALL) protocol for eight cycles of 
hyperCVAD (cyclophosphamide, vincristine, adriamycin and 
decadron) alternating with MTX/Ara-C (methotrexate and 
cytarabine) and achieved complete remission (CR) confirmed 
by a bone marrow biopsy and by the resolution of most of her 
skin lesions.

Her first cycle of treatment was complicated by persistent 
epistaxis and neutropenic fever. She tolerated the remaining 
cycles of treatment well with another admission for neutro-

Figure 2. Bone marrow aspiration results: Wright-Giemsa staining 
(magnification, × 1,000).

Figure 3. Bone marrow biopsy results: H&E and immunostaining with 
CD56, TdT and CD123.

Figure 4. 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, CD56, CD123 and HLA-DR. HLA-DR: human leuko-
cyte antigen-DR.
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penic fever at her last cycle of treatment. Given high risk of 
relapse patient was evaluated during her treatment for alloge-
neic stem cell transplant and in the process of having it done.

Discussion

In the present case, the diagnosis of BPDCN was challenging 
due to the absence of traditional lineage-specific markers and 
typical cutaneous presentation. However, the results of flow 
cytometric analysis identified the typical CD45dim+, CD-
4dim+, CD56+, HLA-DR+, and CD123+ immunophenotype. 
These observations, along with the characteristic morphology 
and immunologic findings in the present case, indicated that 
the disease was consistent with the features of leukemic BP-
DCN.

At present, there is no consensus regarding an optimal 
standardized therapeutic approach for BPDCN. This is due to 
the low incidence of this disease, consequently resulting in a 
lack of prospective data and randomized controlled clinical tri-
als. Regardless of the type of therapy, the prognosis has been a 
dismal reported median overall survival of 12 - 16 months and 
high rate of relapse within 1 year [1-3]. Patients with early-
stage disease limited to the skin have a better prognosis, and 
these patients may have a possible survival benefit from radio-
therapy alone [4]. However, the majority of patients present 
with advanced disease, requiring early and aggressive therapy.

Published studies suggest that patients who receive leu-
kemia-based regimens obtain better responses than patients 
who receive non-Hodgkin lymphoma based regimens [5, 6]. 
More specifically, studies have shown a relative superiority 
of ALL-type induction regimens over AML in terms of both 
response and duration of response [7]. Pagano et al had the 
largest retrospective study to date comparing the response 
of acute lymphoid leukemia/lymphoma-type regimen versus 
acute myeloid leukemia-type regimen in 41 cases of BPDCN. 
There was a significant difference in the percentage of pa-
tients who achieved a CR (0.67 vs. 0.27 respectively, P = 0.02) 
and a higher median overall survival (12.3 months versus 7.1 
months, P = 0.02) with an ALL based protocol [8]. A more 
recent retrospective study compared ALL versus AML versus 
lymphoma-type therapy and found that ALL-type therapy had 
the lowest rates of relapse and overall mortality [9]. However, 
these results may be potentially confounded by the inclusion 
of children in the cohort.

Although BPDCN patients initially achieve a complete or 
partial response to chemotherapy, many succumb to a relapse 
within 2 years regardless of the type of chemotherapy they re-
ceived. The relapsed disease is often resistant to the chemo-
therapy agents previously used [3]. There is also a higher risk 
of CNS involvement during disease recurrence after CR (33%) 
[1]. CNS prophylaxis with intrathecal drug infusions that can 
penetrate the CNS brain barrier should be included during 
induction treatment, as these patients have been observed to 
have both prolonged CNS recurrence free disease and overall 
survival rate [10] and our patient received multiple CNS pro-
phylactic treatments.

One promising solution to increase long-term overall sur-

vival has been in the area of allogeneic hematopoietic stem 
cell transplantation (HCST). Retrospective case reports sug-
gest that adults may benefit from consolidation with allogeneic 
HSCT during their first CR following chemotherapy with one 
study observing a median overall survival of 38.5 months [5]. 
The best outcome for HSCT is to perform it after the first CR 
as it had been noted in studies to have a significantly lower 
overall survival and progression-free survival when done after 
the first CR [5, 11]. In regards to the optimal conditioning regi-
men, myeloablative conditioning (MAC) was associated with 
a higher 3-year disease-free survival versus a reduced intensity 
conditioning (RIC) regimen [12]. However, it should be noted 
that the number of patients who received RIC was a smaller 
group and those patients were significantly older.

Until recently, there have been few published cases on the 
role of autologous HSCT. Aoki et al conducted a retrospec-
tive analysis on a cohort of 25 BPDCN patients showing that 
the group who received autologous versus allogeneic HSCT, 
following high dose chemotherapy, tended to have a higher 
4-year overall survival rate (0.82 vs. 0.53 respectively, P = 
0.11) and higher progression-free survival rate (0.73 vs. 0.48 
respectively, P = 0.14) [11]. Although not statistically signifi-
cant, the results are intriguing to warrant further investigation 
with a larger study.

While the combination of high dose chemotherapy fol-
lowed by HSCT during first CR has been favorable for a longer 
overall survival, it is an intense therapy that may not be suit-
able to all patients (i.e. elderly). It is necessary to have other al-
ternative therapeutic approaches. One drug that appears prom-
ising is SL-401, a recombinant protein consisting of a fusion 
between a truncated diphtheria alpha-toxin and human inter-
leukin 3-alpha (IL3A). BPCDN cells have a high expression of 
the IL3 receptor (CD123), allowing selective receptor-mediat-
ed binding and endocytosis of the cytotoxin. Its mechanism is 
not cell-cycle dependent, allowing it to selectively target both 
proliferating and dormant malignant cells while sparing nor-
mal marrow progenitors [13].

SL-401 has been tested in a phase 1/2 study of 11 patients 
with BPDCN. Each patient received one course, which con-
sisted of 5 days of 15-minute infusions of SL-401 at 12.5 µg/
kg. Seven out of the nine evaluable patients had objective re-
sponses of five with CR and two with partial remission (PR). 
Median duration of response was 5 months. Adverse events 
were minimal and brief; with no treatment related deaths [14]. 
Another trial evaluated the use of SL-401 in nine patients with 
relapsed/refractory BPDCN. Four out of the seven evaluable 
patients achieved CR [15]. These promising results have led to 
a larger ongoing prospective study of SL-401 (NCT02113982).

Conclusions

Our patient was a challenging case given time to diagnose her 
and given her pregnancy, however she ended up doing well 
and having a great response for treatment based on an ALL 
protocol. BPDCN is a very rare disease < 1% of all acute leu-
kemias and accordingly carriers have the burden for diagnosis 
and treatment. We are hoping that our patient after her alloge-
neic stem cell transplant soon enough and she will be able to 
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expand her family members and enjoy a prosperous life with 
them.
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