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A B S T R A C T 

Introduction 

 

Originally described in 1995, blastic plasmacytoid dendritic cell 

neoplasm (BPDCN) is a very rare hematological malignancy with an 

aggressive clinical course [1, 2]. The overall incidence rate is 0.04 cases 

per 100,000 people, representing around 0.5% of all hematologic cancers 

[3, 4]. It typically affects older males with a median age of 43-68 years 

with a 2.0-3.3:1 male to female ratio [5, 6]. Despite an increasing number 

of reports and biologic insights about BPDCN, early recognition of the 

disease still remains a challenge because its phenotype largely overlaps 

with that of other hematological malignancies; in fact, it was in 2008 that 

the World Health Organization (WHO) established the term BPDCN and 

only later in 2016, classified it as a distinct entity [7].  

 

While most BPCDN cases present with cutaneous lesions and multiple 

erythematous papules, the disease actually manifests as two clinically 

and pathologically distinct variants: the first and more common one 

presents with distinctive skin lesions, and with proliferating cells 

deriving from plasmacytoid dendritic cells precursors. The second 

variant is represented by nodular aggregates of clonally expanded 

plasmacytoid dendritic cells (DC) in lymph nodes, skin and bone marrow 

and a leukemic dissemination and presentation [4, 5, 8, 9]. The latter is 

rare and affects predominantly males [9]. Clinically, the course of 

BPDCN is characterized by a rapid progression to systemic disease via  

 hematogenous dissemination, reflecting in an aggressive disease with 

poor outcome and a median overall survival ranging from 12 to 14 

months [4, 9]. Herein, we report a case of a patient with BPDCN with a 

rare leukemic variant of the disease at presentation.  

Blastic plasmacytoid dendritic cell neoplasm, originally described in 1995, is a very rare hematological 

malignancy with an aggressive clinical course characterized by a rapid progression to systemic disease via 

hematogenous dissemination. It represents around 0.5% of all hematologic cancers and typically affects 

older males. Early recognition remains a challenge as it largely overlaps with other hematological 

malignancies. 
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A B 

Case Description 

 

A 71-year old man with a past medical history significant for coronary 

artery disease, hypertension and dyslipidemia presented to the 

emergency department complaining of shortness of breath and dyspnea 

upon exertion. A review of systems was otherwise negative. Physical 

exam was also negative, namely for any cervical, axillary or inguinal 

palpable lymphadenopathy, but was relevant for a diffuse rash, and 

petechiae (Figure 1) that had started three months earlier. Work up for 

the chief complaint was negative for a coronary event, congestive heart 

failure or pulmonary embolism. Laboratory work included a complete 

blood count (CBC), which showed a white blood cell count (WBC) of 

6,100 cell/mm3 with the differential reported as 83% lymphocytes and 

5% atypical lymphocytes, hemoglobin of 11.8 g/dl with a mean 

corpuscular volume of 97.4 fl, and a platelet count of 39,000 cell/mm3. 

Computer-Tomography (CT) further revealed splenomegaly.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Cutaneous manifestation of blastic plasmacytoid dendritic cell 

neoplasm demonstrated by bruising and disseminated petechiae.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Morphology of blastic plasmacytoid dendritic cell neoplasm 

(arrows) demonstrated in patient’s bone marrow aspirate (A: 400x 

magnification and B: 600 magnification). Characteristic features include 

irregularly shaped nuclei with fine chromatin with one or more 

nucleolus. Cytoplasmic vacuoles localized along the cell membrane in a 

pearl necklace pattern are also seen (A top right corner).  

 

The patient was referred for bone marrow biopsy which revealed blast 

cells of variable sizes, agranular/finely regular cytoplasm and irregular 

nuclei, concerning for leukemia (Figure 2). Peripheral blood flow 

cytometry revealed abnormal CD123+ dendritic cell population 

compatible with a leukemic phase of a blastic plasmacytoid dendritic cell 

neoplasm and comprising about 34% of the leukocytes. Consistently, 

review of the peripheral smear and CBC examination revealed a WBC 

of 7,100 cell/mm3 with 34% blasts, as well as macrocytic anemia and 

thrombocytopenia without schistocytosis. Based on these results, a 

diagnosis of BPDCN with rare leukemic variant was made and discussed 

with the patient. A therapy plan consisting of Tagraxofusp-erzs 

(ELZONRIS®) was further established. 

 

Discussion 

  

BPDCN is considered to arise from precursors of the type 2 or 

plasmacytoid dendritic cells  and is characterized by the proliferation of 

intermediate-sized, monotonous immature-appearing cells with finely 

dispersed chromatin and small nucleoli [10]. Typically, cells are positive 

for CD123, CD4, BDCA2 and TCL1 and show aberrant expression of 

CD56 while being negative for CD34 and other lineage-defining markers 

such as CD19, CD20 and myeloperoxidase [11, 12].  

 

Although BPDCN is categorized into two main clinical and pathological 

variants (cutaneous vs. leukemic dissemination), a wide spectrum of 

presentations has been reported: most cases of BPDCN manifest as 

cutaneous lesions with or without bone marrow involvement and 

leukemic dissemination [13]. Fewer cases present with leukemia with no 

skin involvement [14]. The skin lesions widely vary and can be brown 

to violaceous bruise-like lesions, plaques, or tumors, and may be solitary 

or widespread [6]. Cytopenia, lymphadenopathy, and/or splenomegaly 

are present in a considerable number of cases [5, 13]. Liver involvement 

has also been reported and appears to be more associated in cases with 

extensive bone marrow involvement [5]. Tonsillar, paranasal cavities, 

lungs, eyes, central nervous system (CNS), and paravertebral 

involvement have also been reported [5, 13].  

 

In our case, the patient uniquely presented with the diffuse rash and the 

symptoms of dyspnea likely related to anemia. None of the other typical 

physical examination findings commonly seen in BPDCN and described 

above were appreciated at presentation. Such patients with only skin 

involvement constitute a minority of reported cases [15]. Further 

characterization by BM aspirate and peripheral smear examination and 

flow cytometry characterization was crucial in directing our diagnosis 

towards the rare leukemic variant. Unlike the common dermatologic 

variant which consists of proliferating cells deriving from plasmacytoid 

dendritic cells precursors, the leukemic variant is characterized by 

nodular aggregates of clonally expanded plasmacytoid DCs in lymph 

nodes, skin and bone marrow and a leukemic dissemination and 

presentation.  

 

An accurate diagnosis of BPDCN is essential in order to provide 

treatment promptly, especially considering that the initial clinical 

presentation is often indolent. BPDCN may be suspected from a set of 

converging features from the clinical presentation and histological 

findings but overlaps with other hematologic neoplasms are considerable 

and the final diagnosis relies on a compatible immunophenotype. The 

triple positive CD4+CD56+CD123+ phenotype associated with 

negativity for lineage-specific markers is a minimum requirement for 

defining BPDCN. In addition, the highly specific marker 

BDCA2/CD303, as well as other plasmacytoid dendritic cell-associated 

antigens (e.g. TCL1 and CD2AP), might be of great support for 

establishing the diagnosis and for excluding potential mimickers of 
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BPDCN (acute myeloid and monocytic leukemias, precursor 

lymphoblastic T-cell leukemia/lymphomas and T- and NK/T cell 

lymphomas) [5].  

 

This case highlights the importance of a carefully selected flow 

cytometry panel that will identify BPDCN in leukemic phase, or with 

bone marrow involvement, regardless of skin involvement pattern. 

Tagraxofusp is used to induce remission. However, long-term outcomes 

are not well defined. It is administered at 12 mcg/kg intravenously over 

15 minutes daily on days 1 to 5 of a 21-day cycle; the optimal number of 

cycles is not currently defined. Patients should be premedicated with 

antihistamines and steroids as capillary leak syndrome is a potential life-

threatening complication [16].  

 

In 44 patients treated with the higher dose of tagraxofusp (12 μg per 

kilogram), capillary leak syndrome was reported in 18 percent of 

patients, including 1 death [3]. The median survival of BDPCN is less 

than 2 years [17]. Our patient was transferred to a tertiary referral center 

to receive Tagraxofusp but, unfortunately, passed away few weeks later 

and this highlights the poor prognosis of the disease especially when it 

comes to elderly patients with a leukemic variant of the disease as 

younger age and early hematopoietic stem cell transplantation are 

predictive of better outcomes[13, 17] and some other small studies have 

also reported somewhat better complete remission rates with the 

cutaneous-only form of the disease[4, 16, 18].  

 

TdT expression has been shown to correlate with longer survival, this 

suggests that differentiation state may correlate with sensitivity to 

therapy. Moreover, biallelic loss of the 9p21.3 locus and NR3C1 

haploinsufficiency was associated with poor outcome, as were mutations 

involving the DNA methylation machinery. However, due to the rarity 

of the disease and the lack of a characteristic clinical and molecular 

profiles, prognostication using clinical and molecular data in BPDCN 

remains a challenge [4].  
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