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Abstract

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is aggressive 
hematopoietic malignancy derived from the precursors of plasmacy-
toid dendritic cells. The present study reported a case of a 35-year-
old BPDCN patient, who presented with scalp lesions without ex-
tracutaneous involvement of the lymph nodes (LNs), peripheral or 
bone marrow. Histopathological examination of scalp lesion revealed 
monomorphous diffuse infiltrate of small to medium-sized cells 
with irregular nuclear contours, pleomorphic nuclei, finely dispersed 
chromatin, inconspicuous nucleoli and scant amount of cytoplasm. 
Immunohistochemical staining showed diffuse positivity for CD45, 
CD4, CD 56, CD45 and negative for CD3, CD5, CD7, CD8, CD19, 
CD20, CD30, CD33, CD34, CD79a, CD99, CD117, TDT, and mye-
loperoxidase. Patient started treatment with acute lymphoblastic lym-
phoma protocol (Hyper-CVAD). Reevaluation after the second course 
showed marked regression of scalp lesion. The patient continued Hy-
per-CVAD protocol and planned for allogeneic stem cell transplant.
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Introduction

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is an 
aggressive hematopoietic malignancy derived from the pre-
cursors of plasmacytoid dendritic cells, also known as profes-
sional type I interferon producing cells. This neoplasm is rare 
and has only recently been recognized as a distinct neoplastic 
entity [1].

This neoplasm was originally recognized in 1994 [2]. 
The uncertainty regarding its histogenesis and the challenges 
involved in classifying this hematopoietic neoplasm were re-

flected by the several changes of name, including blastic NK-
cell lymphoma, agranular CD4 natural killer cell leukemia, 
and agranular CD4/CD56 hematodermic neoplasm. Currently, 
the term blastic plasmacytoid dendritic cell neoplasm was in-
troduced in 2008 by the updated WHO classification (fourth 
edition) [3]. The present study reported a case of a 35-year-old 
BPDCN patient, who presented with skin lesion without extra-
cutaneous involvement of the lymph nodes (LNs), peripheral 
blood (PB) or bone marrow (BM).

Case Report

A 35 years old male patient presented to outpatient hematology 
clinic in Oncology Center, Mansoura University, with night fe-
ver, night sweating associated with history of scalp swelling 
started 3 months ago with progressive enlargement.

On clinical examination, the scalp lesion was a solitary 
bluish nodule measuring 3 × 2 cm in size. The patient’s bio-
chemical profile showed that white blood cells count was 2.9 
k/uL, hemoglobin level was 9.9 g/dL, and platelet count was 
151 k/uL. Liver and kidney functions tests were normal. Co-
agulation profile was normal. Viral markers for HCV, HBV, 
EBV and HIV were negative. LDH was 541 U/L which is high 
with moderate elevated ESR (30 mm/h).

The patient underwent excisional biopsy of the scalp le-
sion. Histopathological examination revealed monomorphous 
non-epidermotropic diffuse infiltrate of small to medium-sized 
cells with irregular nuclear contours, pleomorphic nuclei, 
finely dispersed chromatin, inconspicuous nucleoli and scant 
amount of cytoplasm. This dense infiltrate was located in the 
dermis and hypodermis with perivascular and periadnexal ag-
gregation, separated from the epidermis by a Grenz zone (Fig. 
1, 2).

Immunohistochemical (IHC) staining, performed on for-
malin fixed, paraffin-embedded tissue, showed strong diffuse 
positivity for CD45 (Fig. 3) CD4 (Fig. 4), CD56 (Fig. 5), CD68 
(Fig. 6) and negative IHC staining for CD3, CD5, CD7, CD8, 
CD19, CD20, CD30, CD33, CD34, CD79 a, CD99, CD117, 
TDT, and myeloperoxidase. The proliferative index (Ki-67) 
was high; approximately 70%.

BM aspirate showed a hyper cellular marrow with normal 
all series, and BM biopsy revealed reactive lymphoid follicles 
of mixed Band T lymphoid populations (as proved by IHC 
staining) with no infiltration by abnormal or neoplastic cells. 
CD34 and CD117 are within normal. CD56 was negative.
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The patient was diagnosed with BPDCN based on his clin-
ical and histopathological findings. Patient started treatment 
with acute lymphoblastic lymphoma protocol (Hyper-CVAD). 
Reevaluation after the second course showed marked regres-
sion of scalp lesion with no detected other abnormal soft tissue 
masses and mildly enlarged reactive cervical lymph nodes. A 
repeat BM aspirate and biopsy revealed reduction of myeloid 
and erythroid series. CD20, CD3, CD4, CD34 and CD117 
were within normal. CD56 was negative. The patient contin-
ued Hyper-CVAD protocol and planned for allogeneic stem 
cell transplant.

Discussion

The present study describes a middle-aged male of BPDCN 
presenting with skin lesions without extracutaneous involve-

ment of the LNs, PB or BM. The morphologic features of the 
neoplastic cells are typical for those of BPDCN. By IHC stain-
ing, the cells were CD45+, CD4+, CD56+ and lacked lineage-
specific antigens. Unfortunately, markers specific for PDCs as 
CD123 IHC staining is not available in our country. So we 
depend on the characteristic morphologic features of the lesion 
with lack of epidermotropism and angio-destruction, negativ-
ity for lymphoid, NK and myeloid lineage-associated antigens, 
and Epstein-Barr virus negativity to establish a diagnosis of 
BPDCN and exclude other mimics. The unique aspect of the 
present case was that the patient was middle aged and the cuta-
neous lesion was not accompanied by extracutaneous involve-
ments including LNs, PB and BM (stage I).

BPDCN typically occurs in elderly patients, with a mean 
age between 60 and 70 years; however, the disease may pre-
sent at any age like our case who was 35 years. BPDCN is 
more prevalent in males, with a male to female ratio of 3:1 [4].

It has an aggressive clinical course with a poor prognosis. 

Figure 2. High power of the same case showed infiltrate of small to 
medium-sized cells with irregular nuclear contours, pleomorphic nuclei 
and scant amount of cytoplasm (H&E, × 200).

Figure 3. Strong membranous staining of the tumor cells for CD45 
(DAB, × 400).

Figure 4. Diffuse positive membranous staining of the tumor cells for 
CD4 (DAB, × 400). Note periadnexal aggregation of the tumor cells.

Figure 1. Infiltration of the dermis and hypodermis by monomorphous 
non-epidermotropic diffuse infiltrate of small to medium-sized cells with 
irregular nuclear contours. The cellular infiltrate is separated from the 
epidermis by a Grenz zone (H&E, × 200).
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Ninety percent of cases presented with asymptomatic solitary/
multi-focal cutaneous reddish-brown nodules or bruise-like le-
sions. Extracutaneous disease includes regional lymphadenop-
athy, splenomegaly and hepatomegaly. Peripheral blood and 
BM involvement is variable and occurs in 60-90% of patients 
at diagnosis. Cytopenias are common, with thrombocytopenia 
being the most common, followed by anemia and neutropenia 
[5].

In the Ann Arbor staging system, most patients at diagno-
sis have stage IV disease, where as a few patients are classi-
fied as stage I; as in our case. It is extremely rare for BPDCN 
patients to present without cutaneous involvement, but even 
then, most of the patients will develop cutaneous lesions after 
an initial extracutaneous presentation [5, 6].

As the disease progresses, patients develop fulminant leu-
kemia, particularly in the terminal stage of the disease, regard-
less of whether the patient presents with or without cutaneous 
lesions. In 10% to 20% of patients with BPDCN, coincident 
myelodysplasia is identified that can subsequently lead to the 
development of acute myelomonocytic leukemia or AML [4-
6].

Histologically, BPDCN shows a diffuse, monomorphic 
infiltrate of medium-sized immature blastoid cells with round 
nuclei, finely dispersed chromatin, and absent or indistinct nu-
cleoli. Typically, these cells involve the dermis and the sub-
cutaneous adipose tissue but spare the epidermis. The typical 
monomorphous, blastic neoplastic cell morphology is evident 
in only 44.4% of cases. Histopathologic diagnosis can be chal-
lenging, contributing to the high rate of misdiagnosis of BP-
DCN [7].

Immunohistochemically, the diagnosis rests upon the 
demonstration of CD4 and CD56, together with markers more 
restricted to PDC (such as BDCA-2, CD123, TCL1, CD2AP 
and BCL11a) and negativity for lymphoid, NK and myeloid 
lineage-associated antigens [8]. Flow cytometry is preferred 
over IHC analysis as it allows for the examination of more 
markers and their intensity determination [9].

Terminal deoxynucleotidyl transferase (TdT) is expressed 
in approximately one-third of cases. Stem cell markers, includ-

ing CD34 and CD117, and Epstein-Barr virus-encoded small 
RNAs are negative [10]. CD7 and CD33 expression is com-
mon. T-cell markers (CD3, CD5) and B-cell markers (CD19, 
CD20, and CD79a) are not expressed. Typically, lysozyme and 
myeloperoxidase are negative. The Ki-67 labeling index of 
BPDCN reportedly ranges from 20% to 90%. CD68 is noted 
in 50% of cases [11].

However, the neoplastic cells of BPDCN show a greater 
variability of morphologic and immunophenotypic features. 
Ascani et al and Aragrakos et al reported a CD4 negative vari-
ant of BPDCN [12, 13]. Cases of CD56 negative and CD123 
negative BPDCN also have been reported [7]. In such cases, 
BPDCN can be diagnosed based on morphology and complete 
immunophenotypic profile [11].

Patients with cutaneous T-cell lymphoma frequently pre-
sent with skin lesions and blood involvement, but the disease 
can be differentiated from BPDCN based on morphology, 
disproportionate epidermotropism, and mature T-cell immu-
nophenotype with a lack of CD56 expression. Extranodal NK/ 
T-cell lymphoma can manifest with skin lesions and the ex-
pression of the CD4+/CD56+ immunophenotype. This rare 
aggressive malignancy can be differentiated from BPDCN by 
demonstrating Epstein-Barr virus positivity via in situ hybridi-
zation using Epstein-Barr virus-encoded small ribonucleic ac-
ids [11].

Researchers debate whether tumor cells are originally 
sited in the BM or skin. Unresolved questions remain regard-
ing its histogenesis and aggressive clinical presentation that 
commonly affect both sites either consecutively or simulta-
neously. Furthermore the existence of rapidly disseminating 
disease cases and those with primarily cutaneous disease and 
indolent progression raise questions to whether this represents 
two stages of a disease spectrum or two different CD4+CD56+ 
malignancies [14].

Currently, there is no standardized treatment for this neo-
plasm; and therapy varies based on institutional preference. 
Initially, cutaneous lesions can be treated with focal radiation, 
oral glucocorticoids, or chemotherapy. Although skin-limited 
disease has been reported to have a better prognosis than ex-

Figure 5. Strong membranous staining of the tumor cells for CD 56 
(DAB, × 400).

Figure 6. Positive cytoplasmic staining of the tumor cells for CD 68 
(DAB, × 400).
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tracutaneous disease, it should be treated aggressively since 
leukemic dissemination is inevitable [11-15].

Patients with BPDCN are usually treated with regimens 
used for other hematopoietic malignancies such as non-
Hodgkin lymphoma (CHOP) and acute myeloid leukemia 
and lymphoma (cyclophosphamide/vincristine/doxorubicin/
dexamethasone alternating with methotrexate and cytarabine 
(hyper-CVAD)). Initially, patients commonly respond well to 
chemotherapy with complete resolution of skin lesions, but 
frequently relapse as chemotherapeutic drug resistance devel-
ops [16, 17].

Due to the aggressive nature of this malignancy, alloge-
neic bone marrow transplantation (BMT) is one of the best 
therapeutic strategies to effectively treat BPDCN. However, 
advanced age and comorbidities in many patients with BP-
DCN limit the use of allogeneic BMT. Studies demonstrate 
that the best long-term prognosis is in younger patients who 
undergo allogeneic BMT after chemotherapy induced remis-
sion [15-17].
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