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Abstract. Blastic plasmacytoid dendritic cell neoplasm 
(BPDCN) is a newly characterized, rare malignant tumor of 
the skin and hematopoietic system. BPDCN occurs mainly 
in the elderly, whereas it is rarer among children, and has 
variable clinical manifestations. Optimal chemotherapeutic 
regimens for the treatment of BPDCN have not yet been deter-
mined and this tumor has a poor prognosis. In this study, two 
pediatric cases of BPDCN, including a 7‑year‑old female and 
a 9‑year‑old male patient, diagnosed at the Xiangya Hospital 
of Central South University over the past 2 years, were retro-
spectively reviewed. Both cases exhibited multiple organ 
involvement, although the clinical manifestations differed; 
they were diagnosed with BPDCN based on the clinical 
manifestations, pathological and immunohistochemical find-
ings, which included positivity for CD4, CD56 and CD123. A 
high‑risk acute lymphocytic leukemia (ALL) chemotherapy 
regimen was administered to both patients. The patient in the 
first case achieved a complete remission, but unfortunately her 
parents refused follow‑up treatment and she succumbed to the 
disease 9 months after the initial diagnosis. The second patient 
was treated for a total of three courses with a chemotherapy 
regimen including daunorubicin, cytarabine and etoposide, 
followed by two courses of the high‑risk ALL chemotherapy 
regimen; unfortunately, a remission was not achieved and 
the patient was scheduled to receive hematopoietic stem cell 
transplantation. Thus, not all pediatric BPDCN patients may 
be able to achieve complete remission following chemotherapy 
with the high‑risk ALL regimen, and other treatment options 
must be investigated in the future.

Introduction

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a 
rare malignant tumor of the skin and hematopoietic system, 
first described in 1994 as a special type of lymphoma highly 
expressing CD4/CD56 (1); it was reclassified as a distinct entity, 
named BPDCN and classified under acute myeloid leukemia 
(AML) and related precursor neoplasms in the 2008 WHO 
Classification of Tumors of Haematopoietic and Lymphoid 
Tissues (2). BPDCN is a highly malignant tumor, clinically 
characterized by multiple organ involvement, frequently 
including the skin and bone marrow. Based on the extremely 
low incidence of BPDCN, which only accounts for 0.44% of 
all hematological malignancies (3), a standard and definitive 
systemic chemotherapy regimen has not yet been established; 
thus, this disease has a poor prognosis, with a mean survival 
of 12 months (4). We herein report the cases of two pediatric 
BPDCN patients who were treated with the chemotherapy 
regimen for acute lymphocytic leukemia (ALL), in order to 
determine the optimal treatment protocols and to investigate 
the differences between adult and pediatric patients.

Case reports

Case 1. A 7‑year‑old female patient was hospitalized at 
Xiangya Hospital of Central South University (Changsha, 
China) in January, 2015, with complaints of nodular skin 
lesions of the left leg for 5  months, systemic lymphad-
enectasis for 2  months and skin ecchymosis for 3  days. 
The patient reported developing skin nodules in the left leg 
5 months prior, without discomfort. A simple surgical resec-
tion was performed at another hospital and the results of the 
pathological examination did not reveal a malignancy; thus, 
no additional treatment was performed. Two months prior 
to admission, superficial lymphadenectasis was observed in 
several regions. Finally, ecchymoses also developed 3 days 
prior to admission in a number of sites, such as the bilateral 
periocular region (‘raccoon eyes’), conjunctiva, oral mucosa, 
perineal area and groin. The findings on physical examina-
tion were significant, including ecchymoses sized ~4 cm in 
the abovementioned regions, and superficial lymphadenec-
tasis with firm, movable and non‑tender nodes palpated in the 
neck, axilla and groin (maximum size, ~3x4 cm). There was 
also hepatosplenomegaly, with the liver palpated ~15 mm and 
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the spleen ~16 mm under the lower costal margin. The labo-
ratory findings revealed rapidly progressing pancytopenia 
[white blood cell (WBC) count 15.56x109/l (normal range, 
3.5‑9.5x109/l), hemoglobin (HGB) level 124  g/l (normal 
range, 130‑175  g/l), and platelet (PLT) count 450x109/l 
(normal range, 125‑350x109/l) on November 29, 2014 vs. 
WBC 15.3x109/l, HGB 45 g/l and PLT 2x109/l on January 13, 
2015], with serum levels of lactate dehydrogenase elevated 
to 505 IU/l (normal range, 120‑250 IU/l). Color ultrasonog-
raphy of the superficial lymph nodes revealed enlarged nodes 
in the left groin (maximum size, 40x25 mm), whereas color 
ultrasonography of the abdomen revealed enlarged lymph 
nodes in the abdominal cavity (maximum size, 28x16 mm) 
and hepatosplenomegaly, with the liver projecting ~15 mm 
and the spleen ~16 mm under the lower costal margin. A 
computed tomography (CT) scan of the chest revealed no 
significant findings. Bone marrow cell morphology examina-
tion revealed medullary proliferative activity, with abnormal 
cells accounting for ~36%, with large cell body mass, scanty 
cytoplasm, no obvious granules, nucleus partly deflected 
to one side, elliptical nuclei, peroxidase‑, Sudan Black B‑, 
acid phosphatase positivity rate 82%, non‑specific esterase 
positivity rate 94% and sodium fluoride inhibition rate 64%. 
Most immature cells (96%) were Periodic acid‑Schiff‑posi-
tive, with dispersed fine particles; thus, acute myeloid 
leukemia (AML)‑M5 was suspected. Flow cytometry 
analysis of the bone marrow revealed a group of abnormal 
cells accounting for 19% of karyocytes, exhibiting weaker 
expression of CD45 compared with monocytes and slightly 
more prominent side scatter compared with lymphocytes; 
these abnormal cells were mainly CD4+, CD33+, CD56+ and 
CD123+, and partly expressed CD117 and CD304; thus, the 
diagnosis of AML‑M5 was considered. Karyotype analysis 
and leukemia‑related fusion gene detection for bone marrow 
cells also yielded normal results. Biopsy of the nodes in the 
inguinal region was performed in our hospital after admis-
sion, and the results of the pathological analysis were normal; 
thus, pathological analysis of the skin and nodal tissues that 
were previously obtained by surgical resection at the other 
hospital was performed and the possibility of a malignant 
tumor of lymphohematopoietic cells was considered, with a 
high likelihood of BPDCN based on the results of immuno-
histochemistry [CD56+++, CD4+, CD3‑, CD8‑, CD20‑, CD79a‑, 
terminal deoxynucleotidyl transferase (Tdt)‑, Ki‑67 40%, 
CD30+, anaplastic lymphoma kinase (ALK)‑ and myeloper-
oxidase (MPO)‑]. In addition, pathological examination of 
the skin and nodal tissues that were previously obtained at the 
other hospital was performed at the Sun Yat‑sen University 
Cancer Center and revealed infiltration of the dermal and 
subcutaneous tissue by numerous hyperchromatic, small 
round tumor cells, exhibiting a small amount of cytoplasm, 
fine chromatin, and inconspicuous nuclear membrane 
and nucleolus, with a high number of mitotic figures. 
Immunohistochemistry revealed weak CD56+, diffuse CD4+, 
diffuse CD123+, Tdt‑, MPO‑ and Ki‑67 40%; the results of 
in situ hybridization it for Ebstein‑Barr virus‑encoded small 
RNA (EBER) and T‑cell receptor (TCR) were negative.

Based on clinical manifestations, pathological and 
immunohistochemical results, and the positive results for 
CD4, CD56 and CD123 by bone marrow flow cytometry, the 

patient was diagnosed with BPDCN and was treated with a 
high‑risk ALL chemotherapy regimen [a total of two courses 
of treatment with vincristine, daunorubicin, pegaspargase, 
dexamethasone and prednisone (VDLD regimen) and 
cyclophosphamide, cytarabine and mercaptopurine (CAM 
regimen) (Table  I), after which the ecchymoses disap-
peared and the enlarged lymph nodes decreased in size. 
No abnormal cells were found on morphological examina-
tion of the bone marrow, and bone marrow flow cytometry 
demonstrated that primitive precursor cells accounted for 
1.5% and expressed CD33, CD34, CD123 and CD117. The 
patient's parents refused follow‑up treatment due to financial 
difficulties and she succumbed to the disease 9 months after 
the initial diagnosis.

Case 2. A 9‑year‑old male patient was admitted to the Xiangya 
Hospital of Central South University (Changsha, China) on 
January 4, 2016, due to edema of the bilateral maxillofacial 
region, bilateral testicles and right‑sided gingiva, with inter-
mittent fever for >20 days that did not improve with antibiotic 
therapy. In addition, the patient presented with generalized 
bone pain. On physical examination, there were no visible 
skin changes. A bean‑sized lymph node was palpated in 
the right submaxillary area, which was firm, movable, and 
non‑tender. There was also bilateral maxillofacial swelling, 
with bilateral non‑tender lumps sized ~2x3 cm. In addition, 
there was a swelling with a small erosion on the surface of 
the right‑sided lower gingiva, and bilateral testicular edema 
that was tender on palpation. The findings of routine blood 
tests were non‑significant (WBC 3.6x109/l, HGB 122 g/l, PLT 
304x109/l), but there were elevated serum levels of lactate 
dehydrogenase (505 U/l) and C‑reactive protein (100 mg/l). 
The results of the tests for α‑fetoprotein, neuron‑specific 
enolase (NSE), ferritin, sex hormone determination and 
vanillyl mandelic acid were non‑significant. Color ultraso-
nography of the maxillofacial region revealed non‑echogenic 
areas bilaterally (left, 25x8 mm; and right, 24x10 mm). A 
computed tomography (CT) scan of the maxillofacial region 
revealed cystic lesions in the bilateral mandibular angles; 
magnetic resonance imaging (MRI) of the maxillofacial region 
demonstrated lesions with abnormal signal in the mandible 
and surrounding muscles bilaterally (right, ~4.4x4.3  cm; 
and left, ~3.7x3.6 cm). A CT scan revealed bilateral enlarge-
ment of the testes and epididymis, with rough margin of the 
bilateral spermatic cord. A whole‑body bone scan revealed 
bone metabolic abnormalities in the bilateral maxilla and 
mandible, upper right humerus, upper‑middle sections of the 
left humerus, upper right femur and upper left tibia. The find-
ings of the brain MRI were normal; a mediastinal CT scan 
revealed a soft tissue lesion sized 8.1x3.8 cm in the anterior 
mediastinum, and an enhanced CT scan of the abdomen 
revealed segmental thickening of the rectal and colonic 
wall to a maximum thickness of 2.4 cm, with multiple retro-
peritoneal (around the root of mesentery) and pelvic enlarged 
lymph nodes (1 cm), and significantly increased size of the 
bilateral testes. Findings from the bone marrow aspirate were 
normal at the time of onset, but a second aspirate obtained 
20 days later included large abnormal cells, accounting for 
31.5% of karyocytes, considered as AML‑M5 cells with 
round or irregular nuclei, conspicuous chromatin, partially 
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visible nucleoli, and abundant cytoplasm with fine granules. 
The majority of these cells were negative for peroxidase 
staining and only some were weakly positive. Subsequently, 
flow cytometry analysis of the bone marrow was performed 
and revealed a group of abnormal cells accounting for 4% 
of the karyocytes, and these cells were positive results for 
HLD‑DR, CD4, CD13, CD15, CD33, CD38, CD56bri, CD64, 
CD117 and CD123. Karyotype analysis of the bone marrow 
cells yielded normal results, but leukemia‑related fusion gene 
detection identified mixed‑lineage leukemia/eleven‑nine-
teen‑leukemia (MLL/ENL). Histopathological examination 
of a bone marrow biopsy specimen revealed some abnormal 
cells of medium to large size, with oval or spindled nuclei, 
conspicuous chromatin strands and partially visible nucleoli, 
while the immunohistochemical examination of these 
abnormal cells revealed that they were CD3‑, CD30‑, CD20‑, 
Ki‑67 2%, TdT‑, CD34‑, MPO‑, ALK‑, lysozyme‑, S‑100‑, 
CD117‑, Oct‑4‑, CD5‑, chromogranin A‑, synaptophysin 
(Syn)‑, NSE‑, CD4+, CD56+, CD163‑, CD68+ and CD43+. 
Based on these results, a lymphoid hematopoietic malignant 
tumor was suspected, similar to AML and related tumors. 
Histopathological examination of a surgical biopsy specimen 
from the edematous gingiva revealed a neoplasm of suspected 
myoepithelial origin; the results of the immunohistochemical 
examination were as follows: CD10‑, B‑cell lymphoma‑6‑, 
CD20‑, CD3‑, CD5‑, Ki‑67+ 20%, paired box 5‑, MPO‑, TdT‑, 
multiple myeloma oncogene 1‑, CD138‑, CD38‑, CD31+, 
CD34‑, α‑1 antichymotrypsin+, calponin+ (partly), S‑100+ 
(partly), human melanoma black 45‑, P63‑, vimentin+, leuko-
cyte common antigen‑, pan‑cytokeratin‑, desmin‑, epithelial 
membrane antigen±, F8‑ and myogenin‑. Subsequently, the 
surgical biopsy specimen from the swelling in the gums 
was sent to the Sun Yat‑sen University Cancer Center for 
consultation, and the conclusion was that the lesion was 
considered as BPDCN based on the immunohistochemistry 
results [CD99+, CD43+, CD56+, CD4+, Syn+ (partly), CD30+ 
(partly), CD123+, MPO‑, Oct‑4‑, Sal‑like 4‑, ALK‑ and CD68‑]. 
Histopathological examination of a needle biopsy specimen 
from the mediastinal mass revealed a small‑cell malignant 
neoplasm that was considered to be BPDCN based of the 
immunohistochemical results (bone marrow, gum and medi-
astinal mass biopsies) and the bone marrow flow cytometry 
results. The results of the immunohistochemical examination 
of tumor cells from the mediastinal mass were as follows: 
CD3‑, CD4+, CD56+, CD43+, CD117+ (interspersed), CD68+, 
CD163+, CD15‑, MPO‑, lysozyme+ and Ki‑67 15%.

Based on the clinical manifestations, histopathological 
findings, immunohistochemistry, and positive results for CD4, 
CD56 and CD123 by bone marrow flow cytometry, the patient 
was diagnosed with BPDCN and was treated for a total of 
three courses with daunorubicin, cytarabine and etoposide 
(DAE regimen) and two courses of high‑risk ALL chemo-
therapy regimen (VDLD and CAM) (Table I). Unfortunately, 
the patient did not achieve a remission based on the CT 
examination of the mediastinum and abdomen. The CT of 
the maxillofacial region revealed partial remission, as did the 
whole‑body bone scan and color ultrasonography of the testes, 
whereas the findings of the bone marrow aspiration revealed 
complete remission. The patient was found to be completely 
matched with his brother, and the allogeneic hematopoietic 

stem cell transplantation (allo‑HSCT) was performed in May, 
2016. Thus far the patient remains alive and relapse‑free (date 
of last follow‑up, June 30, 2017).

Discussion

BPDCN is a rare malignant tumor, and was previously referred 
to as blastic natural killer (NK) cell lymphoma/leukemia, a 
granular CD4+ NK cell leukemia, or CD4+/CD56+ hemato-
dermic neoplasm for a long time of past. Chaperot et al (5) 
then observed that the BPDCN cells were able to produce 
α‑interferon following viral stimulation and differentiate 
into dendritic cells, while Petrella et al (6) discovered that 
the tumor cells expressed CD123, similar to the plasmacy-
toid dendritic cells; thus, it is generally accepted that the 
origin of BPDCN cells is the plasmacytoid dendritic cell, 
and the neoplasm was named BPDCN and classified under 
AML and related precursor neoplasms in the 2008 WHO 
Classification of Tumors of Hematopoietic and Lymphoid 
tissue  (2). BPDCN is a rare malignant tumor, accounting 
for 0.44% of all hematological malignancies (3), and mainly 
occurs in elderly males, with the median age at onset in the 
sixth decade of life (7‑9) and a male:female incidence rate 
ratio of 2‑7.25:1 (10‑13). However, pediatric cases, even in 
infants and young children, have also been reported (14,15). 
Clinically, there is nearly always multiple organ involvement, 
and cutaneous involvement characterized with tumor cells 
located under the dermis is the main initial presentation of 
BPDCN in the majority of the cases, although occasionally 
there is no cutaneous involvement and the disease presents 
with leukemia symptoms  (16,17); in addition, extracuta-
neous involvement often occurs simultaneously, such as in 
the lymph nodes, peripheral blood, bone marrow, skeleton, 
gastrointestinal tract, central nervous system, lung, medi-
astinum and pancreas (18‑21); however, to the best of our 
knowledge, testicular involvement has not been reported to 
date. The patient in case 1 exhibited typical clinical mani-
festations, with initial skin involvement, followed by rapid 
occurrence of multiple organ involvement (lymph nodes, 
liver, spleen and bone marrow); as regards the second patient, 
there was simultaneous occurrence of bilateral maxillofacial 
involvement, confirmed by histopathological examination of 
a surgical biopsy specimen, bilateral testicular involvement 
and mediastinal involvement, confirmed by histopatho-
logical examination of a needle biopsy specimen, prior to 
bone marrow involvement. Thus, the original location of 
the tumor in this patient could not be determined; however, 
regardless of the origin, none of these locations have been 
previously reported to the best of our knowledge, while skin 
involvement was not observed over the entire course of the 
disease. Both patients developed leukemia‑like symptoms, 
and both exhibited bone marrow invasion, so that both were 
misdiagnosed as AML‑M5 based on the bone marrow cell 
morphology, suggesting that the BPDCN cells have a high 
affinity for the bone marrow, and that BPDCN is not easily 
distinguished from AML‑M5 when the BPDCN cells are 
located in the bone marrow (Table II).

The diagnosis of BPDCN relies on histopathology 
and immunohistochemistry. As regards histopathology, 
the tumor cells comprise a monomorphic population of 
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small‑to middle‑sized cells, with round or irregular nuclei, 
conspicuous chromatin, partially visible nucleoli, and scant 
to moderate amounts of cytoplasm with fine granules (22). 
As regards immunohistochemistry, the BPDCN cells may be 
positive for CD4, CD43, CD45RA, CD56, BDCA‑2/CD303, 
BDCA‑4/CD304, CD123, T‑cell leukemia/lymphoma protein 
1 (TCL1), cutaneous lymphocyte antigen, CD68, CD7, CD38, 
CD99, S‑100, TdT and CD31, according to previous reports, 
and are often negative for lymphoid (CD3, CD19 and CD20) 
and myeloid (CD117, MPO) markers (6,23‑27); EBER, Ig heavy 
chain rearrangement and TCR rearrangement are also usually 
negative (12,24). Among the abovementioned results, the posi-
tive reaction to CD4, CD56, CD123, TCL1 and CD303 was 
important for the diagnosis of BPDCN. Julia et al suggested 
that BPDCN may be diagnosed if 4 of these 5 markers are 
positive (4). The rate of S‑100 positivity is only 25% in adults 
but 75% in pediatric patients, and it may also be used to diag-
nose this disease and to predict prognosis (14). TdT positivity 
may be observed in some patients, and a strong positive reac-
tion for TdT (>50% of all tumor cells) predicts a favorable 
prognosis (14,28). In the present study, immunophenotyping 
revealed that CD4, CD56 and CD123 were positive in the 
two patients and these results were consistent with BPDCN 
(Table III).

According to previous reports, abnormal cytogenetics 
was often observed. On karyotype examination, there are 
common chromosomal abnormalities, including 5q21 or 5q34 
(72%), 12p13 (64%), 13q13‑21 (64%), 6q23 (50%), 15q (43%) 
and complete deletions of chromosome 9 (28%), but cases 

with normal karyotype have also been reported (29,30). In the 
present study, the karyotype examinations of the bone marrow 
were normal in both patients; however, karyotype examina-
tions of biopsy specimens were not performed. In addition, 
previous studies reported gene abnormalities, including 
deletions, such as CDKN1B, CDKN2A‑ARF‑CDKN2B (31), 
increased expression, such as HES6, FLT3 and RUNX2 (32), 
and mutations, such as TET2 and ASXL1 (33); however, to 
the best of our knowledge, no fusion genes were previously 
reported. In the present study, leukemia‑related fusion gene 
detection was performed for both patients due to the bone 
marrow involvement; the results were MLL/ENL‑positive 
(only in case 2) and, to the best of our knowledge, this is the 
first reported pediatric BPDCN case with a positive result 
for MLL/ENL. MLL/ENL positivity may be associated with 
T‑ALL or AML‑M4/M5 in children, and often predicts a 
poor outcome; however, its significance for BPDCN patients 
remains unknown.

There is currently no optimal therapeutic strategy 
for BPDCN. Chemotherapy, HSCT and targeted therapy 
have all been used to treat patients with BPDCN. As 
regards chemotherapy, single agents (such as dauno-
mycin and cytarabine) and combination regimens, such 
as CVP (cyclophosphamide + vincristine + prednisolone), 
L‑asparaginase  +  methotrexate, L‑asparaginase  +  metho-
trexate + dexamethasone all have been used to treat BPDCN, 
and may achieve complete remission temporarily. However, 
the disease often relapses within a short time  (12,34‑36). 
Hatano et al reported the case of a relapsed BPDCN patient who 

Table II. Clinical characteristics at diagnosis.

	 Age			 
Patients 	 (years)/gender	 Invasion	 Bone marrow	 Cytogenetics

Case 1	 7/female	 Skin, lymph nodes, bone marrow	 AML‑M5	 46,XX
Case 2	 9/male	 Lymph nodes, bone marrow, mediastinum, testes, maxillofacial	 AML‑M5	 46,XY ENL/MLL+

AML, acute myeloid leukemia; ENL, eleven‑nineteen‑leukemia; MLL, mixed‑lineage leukemia.

Table I. Chemotherapy regimens.

Protocol	 Regimen	 Drugs

High‑risk ALL regimen	 VDLD	 Vincristine 1.5 mg/m2 on days 5, 12 and 19
		  Daunorubicin 25 mg/m2 on days 5 and 12
		  Pegaspargase 2,000 IU/m2 on days 6 and 26
		  Dexamethasone 6 mg/m2 on days 1‑4
		  Prednisone 45 mg/m2 on days 5‑28
	 CAM	 Cyclophosphamide 1 g/m2 on day 1
		  Cytarabine 50 mg/m2 on days 1‑7 Q12 h
		  Mercaptopurine 60 mg/m2 on days 1‑7
AML regimen	 DAE	 Daunorubicin 40 mg/m2 on days 1, 3 and 5
		  Cytarabine 100 mg/m2 on days 1‑7 Q12 h
		  Etoposide 100 mg/m2 on days 1‑5

ALL, acute lymphoid leukemia; AML, acute myeloid leukemia.
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obtained long‑term remission following oral administration 
of low‑dose etoposide (37). Jegalian et al treated 29 pediatric 
BPDCN patients with ALL/Hodgkin lymphoma (HL) regi-
mens and AML regimens, and observed that a better outcome 
was obtained with ALL/HL regimens compared with AML 
regimens (14). HSCT is another effective treatment option; 
Roos‑Weil et al reported that all 34 patients who received 
allo‑HSCT after the first complete remission achieved a median 
survival of 28 months (range, 4‑77 months) (38). Suzuki et al 
treated 6 patients with auto‑HSCT, 3 of whom succumbed 
to disease progression, whereas the remaining 3  patients 
survived for 11, 22 and 37 months (39); Jegalian et al treated 
4 pediatric patients with auto‑HSCT, 3 of whom relapsed and 
had a median survival of 13 months (14). Thus, HSCT may 
be effective in prolonging survival, but it has not been proven 
to be curative in BPDCN cases. At present, targeted therapies 
are under investigation; Frankel et al suggested that SL‑401, a 
new targeted agent, directly acts on the interleukin‑3 receptor 
(CD123) on the surface of BPDCN cells and may exert a 
curative effect (40). Sapienza et al reported abnormal activity 
of the nuclear factor (NF)‑κB pathway in the tumor cells of 
BPDCN and bortezomib, which reduces NF‑κB pathway 
signaling, was tested on tumor cells in vitro, and the results 
indicated that bortezomib may lead to cell cycle arrest and 
promote cell apoptosis (41). In the present study, the patient 
in case 1 achieved complete remission after two courses of 
treatment with high‑risk ALL chemotherapy, but succumbed 
to the disease 9 months after the initial diagnosis as she did not 
receive follow‑up treatment; a similar chemotherapy regimen 
was used to treat the patient in case 2, but the outcome was 
not as satisfactory. The differences between these two patients 
leading to different efficacy of the same chemotherapy regimen 
require further elucidation (Table IV).

In conclusion, the present study was focused on BPDCN in 
pediatric patients and, despite reporting on only 2 cases, it may 

provide relevant information that may differ from previous 
reports. First, as regards clinical manifestations, although 
both patients exhibited multiple organ involvement, consis-
tently with previous reports, the patient in case 2 had bilateral 
testicular involvement that, to the best of our knowledge, 
had not been reported to date, suggesting that the tumor cell 
may traverse the blood‑testis barrier. In addition, the patient 
in case 2 exhibited maxillofacial, testicular and mediastinal 
involvement, but the origin could not be determined, although 
involvement of either site has not been previously reported. 
This may serve as a reminder that the possibility of BPDCN 
must be considered when a malignant tumor is encountered in 
these locations. Second, both patients exhibited bone marrow 
involvement and were considered as AML‑M5 based on bone 
marrow examination, suggesting that the BPDCN cells are 
similar to AML‑M5 cells on microscopic examination; thus, 
the possibility of BPDCN must be considered to avoid misdi-
agnosis when the results of the bone marrow examination 
indicate AML‑M5 with skin involvement, or when these results 
are not consistent with those of flow cytometry analysis of the 
bone marrow. Third, the MLL/ENL fusion gene was detected 
in the patient in case 2. This fusion gene was first identified in 
pediatric BPDCN patients and is also associated with T‑ALL 
or AML‑M4/M5 in children; however, the significance of 
MLL/ENL positivity in BPDCN patients has not been fully 
elucidated. Finally, there were several differences between 
the two patients, as well as an entirely different outcome 
with the ALL‑like‑chemotherapy regimen, suggesting that 
ALL‑like‑chemotherapy may not be the optimal choice for 
pediatric BPDCN patients.

Based on the rarity of this disease and its poor prognosis, 
more studies are required to identify prognostic factors 
and determine the optimal treatment. The present study  
may contribute to future research, particularly for BPDCN in 
children.

Table IV. Treatment outcomes.

Patients	 First‑line therapy	 Response to first‑line therapy	 Outcome

Case 1	 VDLD + CAM	 CR	 Died after 9 months
Case 2	 DAE + VDLD + CAM	 NR	 Alive at 4 months, planned HSCT

CR, complete remission; NR, non‑remission; HSCT, hematopoietic stem cell transplantation.

Table III. Pathological and immunophenotypical results of the biopsies.

Patients	 Specimen	 CD4	 CD56	 CD123	 S‑100	 TdT	 Other

Case 1	 BM	 + 	 + 	 + 	 N	 N	 CD304/CD117+ 

	 Skin	 +	 ++	 +	 N	‑	  MPO/EBER/TCR‑

Case 2	 BM	 +	 +	 +	‑	‑	   CD117+/MPO‑

	 Gums	 +	 +	 +	 +	 ‑	 MPO‑

	 Mediastinum	 +	 +	 N	 N	 N	 MPO‑/CD117+

BM, bone marrow; N, not performed; TdT, terminal deoxynucleotidyl transferase; MPO, myeloperoxidase; EBER, Epstein‑Barr virus‑encoded 
small RNAs; TCR, T‑cell receptor.
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