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Abstract: Blastic plasmacytoid dendritic cell neoplasm is an uncommon malignancy derived 

from precursors of plasmacytoid dendritic cells. Nearly all patients present initially with cuta-

neous manifestations, with many having extracutaneous disease additionally. While response 

to chemotherapy initially is effective, relapse occurs in most, with a leukemic phase ultimately 

developing. The prognosis is dismal. While most of the clinical and pathologic features are 

well described, the association and possible prognostic significance between peripheral blood 

absolute monocytosis (.1.0 K/µL) and blastic plasmacytoid dendritic cell neoplasm have not 

been reported. We report a case of a 68-year-old man who presented with a rash for 4–5 months. 

On physical examination, there were multiple, dull-pink, indurated plaques on the trunk and 

extremities. Complete blood count revealed thrombocytopenia, absolute monocytosis of 

1.7 K/µL, and a negative flow cytometry study. Biopsy of an abdominal lesion revealed typical 

features of blastic plasmacytoid dendritic cell neoplasm. Patients having both hematologic and 

nonhematologic malignancies have an increased incidence of absolute monocytosis. Recent 

studies examining Hodgkin and non-Hodgkin lymphoma patients have suggested that this is a 

negative prognostic factor. The association between blastic plasmacytoid dendritic cell neoplasm 

and absolute monocytosis has not been described and may, in fact, have prognostic value.
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Introduction
Having undergone multiple different name revisions (eg, blastic natural killer cell 

lymphoma, agranular CD4+/CD56+ hematodermic neoplasm) due to the initially 

enigmatic cell of origin,1 blastic plasmacytoid dendritic cell neoplasm (BPDCN) is 

recognized in the current World Health Organization Classification of Tumours of 

Haematopoietic and Lymphoid Tissues2 as an aggressive neoplasm derived from the 

precursors of plasmacytoid dendritic cells and categorically placed under the heading 

“Acute myeloid leukemia (AML) and related precursor neoplasms.” BPDCN is a rare 

entity, first described in 19943 and with less than 200 cases reported since.4 Petrella 

et al1 and Cota et al5 have both examined relatively large series of patients (30 and 33, 

respectively) with this uncommon disease with follow-up for most of the patients. The 

mean age at diagnosis is 66 years (age range, 8–96 years) with a male predominance of 

3.5:1.1,5 Virtually all patients present with cutaneous lesions that can either be single, 

multiple, or generalized nodules, plaques, and bruise-like areas.1,2,5 However, the rare 

case has been reported of leukemic presentation without cutaneous involvement.6 Of 

patients who undergo complete staging, 63% have cutaneous involvement only, while 

37% have either nodal and/or bone marrow involvement in addition to skin disease.1,5 
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Of note, these large series do not comment on the presence or 

absence of peripheral blood absolute monocytosis (PBAM).

Due to its rarity, no standardized treatment modalities 

exist for BPDCN. Polychemotherapy, radiotherapy, and stem 

cell transplant have all been used.1 The majority (75%–90%) 

of patients show an initial response to therapy (regression 

or disappearance of disease), but relapses occur in most of 

these patients.1,2 The skin is involved in most cases at first 

relapse, with or without leukemic dissemination.1 In one 

study, the range for time to first relapse from initial treat-

ment was 2–31 months.1 Despite treatment, the prognosis 

for patients with BPDCN is poor, with an average survival 

of 14 months.1 In a few reported cases, long-term remissions 

have been achieved only with chemotherapy and allogeneic 

stem cell transplantation.5,7–9 Whether or not the disease is 

limited to the skin at presentation seems not to have an effect 

on survival.5,8 For this reason, some advocate treating patients 

with BPDCN aggressively, regardless of staging.5,8

Material and methods
Skin punch biopsy, bone marrow aspirate, and core biopsy 

specimens were obtained and processed according to stan-

dard techniques.

Immunohistochemistry
Immunohistochemical stains were performed on the skin 

biopsy using an Autostainer (DakoCytomation, Inc., 

Carpinteria, CA, USA). Sections were deparaffinized in 

xylene and alcohol. Antigen retrieval for CD4, CD43, CD56, 

CD68, CD3, CD5, CD8, CD20, PAX-5, CD10, CD30, EMA, 

ALK-1, CD34, and MPO was accomplished by steaming the 

paraffin sections in ethylenediaminetetraacetic acid (EDTA) 

buffer for 30 minutes using a commercial vegetable steamer. 

Detection was with the avidin–biotin peroxidase complex.

Flow cytometry
Three-color flow cytometry was performed on the skin 

biopsy, peripheral blood, and bone marrow aspirate using a 

FACScan (Becton, Dickinson, and Company, San Jose, CA, 

USA). Briefly, single-cell suspension of the biopsy, EDTA 

anticoagulated peripheral blood, or marrow were incubated 

with antibodies directed to the following antigens: CD2, 

CD3, CD4, CD8, CD19, CD13, CD14, CD15, CD45, CD64, 

CD34, HLA-DR and CD117.

Case report
We report a case of a 68-year-old African American male 

with diabetes mellitus, hyperlipidemia, and gastroesophageal 

reflux disease who presented with a rash of 4–5 months 

duration. According to the patient, the rash began on the 

chest and subsequently spread to his stomach, back, scalp, 

face, arms, legs, and genitals. He described the rash as pru-

ritic and nontender, except for a painful raised lesion on his 

abdomen. The patient denied any fever or recent changes in 

medications. On physical examination, multiple dull-pink, 

indurated plaques were present on the trunk and extremities, 

as well as firm, red, erythematous, nonmobile and tender 

papules on the abdomen (Figure 1). A cutaneous biopsy was 

performed on the abdominal lesion. Complete blood count 

showed a white blood cell count of 8.8 K/µL, hemoglobin of 

11.0 g/dL, and platelet count of 114 K/µL. The differential 

revealed: neutrophils 57.0%, lymphocytes 23.1%, mono-

cytes 19.5%, basophils 0.3%, and eosinophils 0.1%. The 

absolute monocyte count was 1.7 K/µL. Flow cytometry of 

the peripheral blood and bone marrow revealed no immuno-

phenotypically abnormal cell population. Before a pathologic 

diagnosis was rendered, a preliminary, clinical diagnosis of 

cutaneous T-cell lymphoma was made and treatment with 

topical agents and phototherapy was initiated. The patient 

did have subsequent improvement of the lesions; however, 

upon evaluation by oncology, due to the aggressiveness of the 

tumor and possible bone metastasis, a bone marrow transplant 

was recommended. The patient was resistant to this recom-

mendation and instead opted for induction chemotherapy to 

induce remission, with hyper CVAD (cyclophosphamide, 

vincristine, doxorubicin, dexamethasone) four times a month 

for a duration of 6 months. Patient was lost to follow-up after 

the initial chemotherapy.

Sections from the skin biopsy revealed dermis infiltrated 

by a diffuse infiltrate of medium-sized monomorphic cells 

with irregular nuclear contours, fine and evenly distributed 

Figure 1 abdomen with dull, pink-brown, indurated plaques with several red papules.
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chromatin, and small nucleoli, sometimes multiple 

(Figures 2 and 3). Angiocentric and angiodestructive lesions 

were not present. Scattered mitotic figures were seen. The 

epidermis was spared. An extensive immunohistochemical 

panel was performed, showing the atypical cells positive 

for CD4, CD43, CD56, and CD68 (dot-like distribution) 

(Figure 4). All the following remaining stains were negative: 

CD3, CD5, CD8, CD20, PAX-5, CD10, MUM-1, BCL-6, 

CD30, EMA, ALK-1, CD34, MPO and Leder stain. Ki-67 

highlighted 50% of neoplastic cell nuclei. Flow cytometry 

performed on a subsequent specimen revealed a cell popu-

lation that coexpressed CD13, HLA-DR, and CD45 (dim), 

while CD3, CD4, CD8, CD19, CD14, CD15, CD64, CD34, 

and CD117 were negative. A diagnosis of blastic plasma-

cytoid dendritic cell neoplasm was rendered based on the 

above findings.

Discussion
We present a case of BPDCN without peripheral blood 

involvement as demonstrated by negative flow cytometry. 

However, the peripheral blood revealed an absolute 

monocytosis of 1.7 K/µL. PBAM, defined in this paper and 

others as .1.0 K/µL, has a higher incidence in patients hav-

ing both hematologic and nonhematologic malignancies.10,11 

Recent studies have indicated that this is an adverse prog-

nostic indicator in patients with Hodgkin and non-Hodgkin 

lymphoma.10,12,13 Tadmor et al10 studied absolute monocytosis 

in patients with diffuse large B-cell lymphoma and found that 

an absolute monocytosis in these patients was an independent 

prognostic factor associated with decreased overall survival. 

A recent large multicenter study of 1,191 diffuse large B-cell 

lymphoma patients also demonstrated that monocytosis 

(absolute monocyte count .630 mm3) was associated with 

poor prognosis.14 The rationale for this is believed to be from 

monocytes/macrophages supporting growth and survival 

Figure 2 section of abdominal lesion from skin biopsy.
Notes: Abdomen, magnification =40×, hematoxylin and eosin staining. sections 
through the abdominal lesion show infiltration of the dermis by a monomorphic cell 
population. the epidermis is spared.

Figure 3 section of abdominal lesion from skin biopsy.
Notes: Abdomen, magnification =400×, hematoxylin and eosin staining. the dermal 
infiltrate is comprised of medium-sized cells with variably irregular nuclear contours, 
blast-like chromatin, and variably prominent nucleoli.

Figure 4 Immunohistochemical panel showing atypical cells positive for CD4, 
CD43, CD56, and CD68 (dot-like distribution).
Notes: tumor cells are diffusely positive for (A) CD56, (B) CD43, and (C) CD4. 
(D) CD68 showed dot positivity.
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of the neoplastic cells in the tumor microenvironment due 

to immunosuppressive effects.10 These tumor-associated 

macrophages, which are recruited by the neoplastic cells 

by chemokines, play a role in promoting angiogenesis, 

immunosuppression, and metastasis.10 PBAM has also been 

associated with worse prognosis in primary myelofibrosis 

and T-cell leukemia/lymphoma.15,16

The association between BPDCN and PBAM has not 

been emphasized in the literature. There is one case report of 

a patient having BPDCN with peripheral lymphadenopathy 

and bone marrow involvement and a “normal differential,” 

even though the monocyte percentage was reported as 24% 

with a white blood cell count of 5.1 K/µL, yielding an absolute 

monocytosis of 1.2 K/µL.9 It appears, then, that the inci-

dence of PBAM and BPDCN is underreported. Of the large 

case series in the literature, none report the complete blood 

count differential.1,5 It would be intriguing to see what percent-

age of patients with BPDCN have an absolute monocytosis. 

This raises many questions, such as the following: Is there, in 

fact, a higher incidence of absolute monocytosis in patients 

with BPDCN? If so, is there a difference with respect to the 

monocyte count between those with and without leukemic 

dissemination? Can the monocyte count be followed after 

treatment as a sort of tumor marker? And most importantly, is 

there any prognostic significance with regard to the monocyte 

count in patients with BPDCN? Based on the numerous other 

hematologic malignancies associated with PBAM and worse 

prognosis, it is possible that such an association exists with 

BPDCN. However, this can only be answered by examining 

a large series of patients with sufficient follow-up data.

Disclosure
The authors report no financial disclosures or relevant 

relationships. The authors report no other conflicts of inter-
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