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Abstract
BACKGROUND 
Blastic plasmacytoid dendritic cell tumor (BPDCN) is a rare and highly invasive 
lymphohematopoietic tumor that originates from plasmacytoid dendritic cells. 
BPDCN has an extremely poor prognosis. Skin lesions are usually the first ma-
nifestation of BPDCN, although the tumor may also invade the bone marrow, 
lymph nodes, peripheral blood, and other parts of the body, leading to several 
other manifestations, requiring further differentiation through skin biopsy and 
immunohistochemistry.

CASE SUMMARY 
In the present paper, the cases of 2 patients diagnosed with BPDCN are discussed. 
The immunohistochemistry analysis of these 2 patients revealed positivity for 
CD4, CD56, and CD123. Currently, no standard chemotherapy regimen is 
available for BPDCN. Therefore, intensive therapy for acute lymphoblastic 
leukemia was applied as the treatment method for these 2 cases.

CONCLUSION 
Although allogeneic bone marrow transplantation could be further effective in 
prolonging the median survival the ultimate prognosis was unfavorable. Future 
treatment modalities tailored for elderly patients will help prolong survival.

Key Words: Blastic plasmacytoid dendritic cell neoplasm; Skin; CD4; CD56; CD123; 
Venetoclax; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

https://www.f6publishing.com
https://dx.doi.org/10.5306/wjco.v15.i9.1207
mailto:xuhuiraian@sina.com


Ma YQ et al. Two case reports of BPDCN

WJCO https://www.wjgnet.com 1208 September 24, 2024 Volume 15 Issue 9

Core Tip: This article reported on 2 cases of blastic plasmacytoid dendritic cell tumor (BPDCN) patients diagnosed and 
treated in our hospital, describing clinical manifestations, laboratory examination, and treatment process. A summarization 
of the current literature, combined with the experience of these 2 patients, allowed for our reasoned overall conclusions. 
Based on the 2-patient experience, BPDCN as a hematologic malignancy has a very poor prognosis. Treatment with acute 
lymphoblastic leukemia chemotherapy is effective in some way. Venetoclax, a BCL-2 inhibitor, can partially subside skin 
lesions. Unless stem cell transplantation is used, there is no significant improvement in overall survival time.

Citation: Ma YQ, Sun Z, Li YM, Xu H. Blastic plasmacytoid dendritic cell neoplasm: Two case reports. World J Clin Oncol 2024; 
15(9): 1207-1214
URL: https://www.wjgnet.com/2218-4333/full/v15/i9/1207.htm
DOI: https://dx.doi.org/10.5306/wjco.v15.i9.1207

INTRODUCTION
This article presents 2 cases of blastic plasmacytoid dendritic cell tumor (BPDCN) patients. Upon admission, the first 
patient exhibited widespread tumor cell dissemination throughout his body, with infiltrative plaques and bruise-like 
patches on the chest and back. The second patient initially presented with a limited plaque lesion on her upper arm 
without metastasis to other organs. Despite both patients receiving positive combined chemotherapy, and the first patient 
achieved temporary remission with the addition of venetoclax, while it did not alter the poor prognosis for either patient. 
Given that BPDCN is a highly malignant tumor and typical skin lesions may not be present, hematologists should remain 
vigilant for its possibility in order to facilitate early diagnosis and treatment; hematopoietic stem cell transplantation may 
offer a more effective means to prolong survival.

CASE PRESENTATION
Chief complaints
Case 1: The first patient was a 73-year-old man who had developed a dark red plucky mass on the lower back 6 months 
ago. The rash gradually increased in size, and 2 months ago, the patient had developed red or purplish papules on both 
chest and back. In addition, the patient experienced fatigue, night sweats, and weight loss of nearly 5 kg throughout this 
period. A family history of a similar disease or condition was denied.

Case 2: The second patient was a 57-year-old female who had developed a dark red cystic plaque on the right upper arm 
10 months ago.

History of present illness
Case 1: The general condition of the patient could be described as follows: Fair and multiple bilateral cervical, axillary, 
and inguinal lymph nodes that were enlarged and partially fused. The skin examination revealed dark red or purplish 
red infiltrative papules, nodules, and plaques distributed widely on the chest and back. A few of these papules were 
fused into pieces. The nodules varied in size, with a maximum diameter of approximately 2 cm. In addition, the nodules 
were slightly elevated, leathery, and well-defined (Figure 1).

Case 2: Ten months prior, she presented with a dark red cystic plaque on her right arm, which was asymptomatic.

History of past illness
There was no relevant information for either patient, as determined by history taking.

Personal and family history
A family history of a similar disease or condition was denied by both patients.

Physical examination
Case 1: The general condition of the patient could be described as follows: Fair and multiple bilateral cervical, axillary, 
and inguinal lymph nodes that were enlarged and partially fused. The skin examination revealed dark red or purplish 
red infiltrative papules, nodules, and plaques distributed widely on the chest and back. A few of these papules were 
fused into pieces. The nodules varied in size, with a maximum diameter of approximately 2 cm. In addition, the nodules 
were slightly elevated, leathery, and well-defined (Figure 1A and B).

Case 2: The general condition of this patient could be described as follows: Fair and lymph nodes that were not palpable. 
The skin examination revealed an irregular dark red patch near the shoulder of her right upper arm, which was approx-
imately 3 cm × 2.5 cm in size, with a distinct boundary. In the center, a cystic patch, the size of a broad bean, could be 

https://www.wjgnet.com/2218-4333/full/v15/i9/1207.htm
https://dx.doi.org/10.5306/wjco.v15.i9.1207
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Figure 1 Skin lesions and the images of the hematoxylin-eosin and immunohistochemistry analyses for patient 1. The image above depicts 
multiple nodules and bruise-like lesions on the chest and back. A: There is an evident acellular infiltration zone between the tumor cells and the epidermis 
[hematoxylin-eosin (HE) staining, 100 ×]; B: Microscopically, the dermis is diffused with infiltrated medium-sized blast cell (HE staining, 400 ×); C: CD123 positive; D: 
CD4 positive; E: CD56 positive; F: Approximately 75% of Ki67 were positive; G: CD56 positive; H: Approximately 75% of Ki67 were positive.

noted, and the patch was raised on the skin and was firm without ulceration (Figure 2A).

Laboratory examinations
Case 1: The white blood cell count was increased significantly, while the platelet count was decreased. The bone marrow 
analysis revealed lymphocytic leukemia. The immunophenotype was consistent with that of BPDCN. The molecular 
genetics analysis was negative. The hematoxylin-eosin (HE) staining-based histopathological examination of the skin 
lesions revealed a marked zone of cell-free infiltration (Grenz zone) between the tumor cells and the epidermis, in 
addition to diffuse lymphocytic infiltration with atypia in the entire dermis, periadnices, and subcutaneous fat lobules 
(Figure 1C and 1D). Immunohistochemistry (IHC) revealed CD3 partial (++), CD4 (+++), CD8 focal (+), CD20 (–), CD30 
(–), CD56 (+++), MPO (–), TdT (++), CD123 (+++), CD99(+), and Ki67 (75%+) (Figure 1E-H).

Case 2: The blood tests revealed no abnormalities. The bone marrow examination, and immunophenotyping were 
negative. The HE staining of the skin lesions revealed diffuse proliferation and infiltration of medium-sized lymphocytes 
in the entire dermis, with oval or irregular nuclei, fine chromatin, and frequent mitotic figures. The epidermis was not 
involved. (Figure 2B and C). The IHC analysis revealed the following: CD123 (+), CD4 (+), CD56 (+), CD79a (+), CD7 (+), 
CD99 weak (+), TdT (+), BCL-2 (+90%), CD10 (+/–), CD43 (+/abnormal expression), Ki67 (50% hot zone), C-myc (weak 
+), CD2 (–), CD3 (–), CD5 (–), CD8 (–), and CD20 (–) (Figure 2D-G).

Imaging examinations
Case 1: Computed tomography (CT) showed a small amount of pericardial effusion, a small amount of pleural effusion, 
multiple enlarged lymph nodes in both axilla, multiple liver cysts, and enlarged spleen.

Case 2: Positron emission tomography-CT were also negative.

FINAL DIAGNOSIS
Both patients were diagnosed as BPDCN.
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Figure 2 Skin lesions and the images from the hematoxylin-eosin and immunohistochemistry analyses for patient 2. The image above depicts 
a solitary, cystic nodule on the upper arm. A: Grenz zone between the tumor cells and the epidermis [hematoxylin-eosin (HE) staining, 100 ×]; B: Microscopically, 
blast cells with weak and uneven basophilic cytoplasm and prominent mitotic figures in the dermis (HE staining, 400 ×); C: CD4 positive; D: CD56 positive; E: CD123 
positive; F: Approximately 50% of Ki67 were positive; G: Approximately 50% of Ki67 were positive.

TREATMENT
Case 1: He was treated with two cycles of the harringtonine and cytarabine + vincristine and cisplatin regimen. 
Venetoclax was added to the regimen, although the patient discontinued the drug after 1 week and the rash developed 
again. Subsequently, the patient was treated with three cycles of the mini- hyper-fractionated cyclophosphamide, 
vincristine, doxorubicin, and dexamethasone (hyper-CVAD) plus venetoclax regimen, which caused a part of his rash to 
subside.

Case 2: She was treated with two cycles of hyper-CVAD/mitoxantrone and cytarabine chemotherapy. The disease was 
suitably controlled.

OUTCOME AND FOLLOW-UP
Case 1: On October 27, 2020, the patient developed a serious infection after the last chemotherapy and probably died of 
the disease after refusing further treatment and discharge from the hospital. Assuming the mortality, the overall survival 
in this case was approximately 13 months.

Case 2: On October 23, 2022, the patient presented with fatigue and a purulent infection of the middle finger of the right 
hand. The patient was then treated with platelet transfusion, anti-infection therapy, and leukocyte therapy. The patient 
was then discharged from the hospital, and after that, her prognosis remains unknown.

DISCUSSION
BPDCN is a highly invasive lymphohematopoietic tumor that originates from plasmacytoid dendritic cells (pDCs). 
BPDCN is rare, with an incidence of approximately 0.44% for hematological malignancies and 0.7% for primary 



Ma YQ et al. Two case reports of BPDCN

WJCO https://www.wjgnet.com 1211 September 24, 2024 Volume 15 Issue 9

cutaneous lymphomas[1-2]. BPDCN was first reported in 1994 by Adachi et al[3], who described it as a "CD4+/CD56 + 
lymphoma"[3]. In 2008, the World Health Organization (WHO) termed this disease BPDCN under the classification of 
acute myeloid leukemia (AML). Later in 2016, the WHO officially classified BPDCN independently from AML and the 
related precursor cell tumors[4].

The racial tendency of BPDCN remains unknown, and it is frequently detected in elderly people of age around 65 
years, with a male-to-female ratio of nearly 3:1.9 for the occurrence of this disease[5]. The disease is highly invasive, and 
reports have stated a median survival time of just 12–14 months and a 5-year survival rate of just 0%–6%, suggesting the 
extremely poor prognosis of this disease. Cutaneous lesions are the first clinical manifestation in nearly 70%–85% of 
BPDCN cases, and lymph nodes, bone marrow, peripheral blood, central nervous system (CNS), testis, soft tissues, and 
other parts of the body might also be involved simultaneously. The mediastinum, pancreas, and mammary gland 
neoplasm invasiveness of BPDCN is also reported[6]. Julia et al[7] retrospectively analyzed 90 cases of BPDCN registered 
in the French Cutaneous Lymphoma Study Group database between November 1995 and January 2012 and identified the 
following three distinct features of lesions in this disease: (1) Nodular lesions; (2) "Bruise-like" plaques; and (3) dissem-
inated lesions, with a few of the rashes capable of forming ulcers and a small percentage of patients having mucosal 
damages, similar to skin lesions with dark-purple spots, papules, or nodules[7]. In the present study conducted with 2 
BPDCN patients, the first case of the elderly male presented mainly with a disseminated lesion characterized by multiple 
nodules, papules, and purplish spots, while the second case of the female presented with the more common solitary 
nodular lesion.

The pathogenesis of BPDCN remains to be elucidated to date. BPDCN originates from the precursors of pDCs. DCs are 
broadly divided into two subtypes: One is the classical CD11c+/CD123– cell type, which performs the function of antigen 
presentation; another is the CD123+/CD11c– cell type, also referred to as the pDCs, which produce type I interferons 
(interferon α mainly) that activate T cells for the antiviral action. These pDCs do not exist in healthy skin and accumulate 
only in the skin that requires wound healing, is infected, or has inflammation or neoplasms, playing an important 
mediatory role between the natural and acquired immune systems[8-9]. CD123 is one of the markers associated with 
pDCs. CD123 is the α-chain portion of the IL-3 receptor, and as the main low-affinity subunit, promotes the high-affinity 
binding of the IL-3 receptor to IL-3 when co-expressed with the β-subunit. Ceribelli et al[10] reported that the e-box 
transcription factor-4 (TCF4), which is also referred to as E2–2, plays a major regulatory role in BPDCN cells[10], and 
TCF4 knockout results in the downregulation of CD123 and CD56 in BPDCN cells[11].

The diagnosis of BPDCN relies mainly on biopsy and IHC examinations. Skin lesions are the first manifestation of 
BPDCN in most patients and, therefore, skin biopsy is particularly useful for an early diagnosis of this disease. Molecular 
genetics could also be used, as a reference, although no specific genetic change has been reported so far as a manifestation 
of this disease. The typical pathological manifestation of BPDCN is the non-epidermal infiltrating lesions, which occur 
frequently with an evident acellular infiltration zone (Grenz zone) between the regions of tumor cell infiltration and the 
epidermis. The dermis is diffused with single infiltrated medium-sized blast cells exhibiting an irregular karyotype, fine 
chromatin, one small nucleolus or a few in certain cases, and little cytoplasm that is grayish blue and has the charac-
teristic micro-vacuoles and pseudopodia while the granules are lacking. Another prominent feature of this tumor is the 
absence of vascular infiltration or coagulative necrosis and growth around skin appendages[11]. In the present study, the 
pathological findings of the 2 patients revealed the above-stated typical features, such as Grenz zone, blast cells, and the 
lack of granules. The IHC features of BPDCN are also distinctive: The blast cells express CD123, CD4, CD45, CD56, 
CD303 (blood dendritic cell antigen 4), CD33, and human leukocyte antigen-DR, while no T cell, B cell, or myeloid cell-
specific markers are expressed. Therefore, BPDCN is described as a CD45+/CD56+/CD4+/CD123+/CD33+/MPO– 
tumor in certain studies[12]. Each of the 2 cases discussed in the present paper expressed CD123, CD4, CD56, TDT, and 
MPO–. Molecular pathology of BPDCN suggests that monoclonal TCR gene rearrangement could occur in a few cases, 
while the Ig gene rearrangement is negative. Nearly 60% of the BPDCN patients could have chromosome karyotype 
abnormality. Lucioni et al[13] reported that deletion of the 9p21.3 locus is the most common chromosome abnormality 
observed in BPDCN, and the prognosis is often poor with the allelic deletion of the gene[13]. However, 12p is now 
considered the most common chromosomal abnormality in BPDCN after the report of Tang et al[14].

BPDCN is rare and, therefore, no consensus has been reached so far on the treatment guidelines for this disease. Most 
of the published therapeutic schedules are based on retrospective studies only. Patients who are being treated for the first 
time have a high probability of gaining complete remission (CR), although chances of a relapse also exist. Stem cell 
transplantation during the patient's first remission, particularly allogeneic stem cell transplantation, is considered, to 
date, the only treatment that could result in durable remissions[15]. The other treatment options reported in the literature 
include: (1) Intensive chemotherapy: Such treatments are based on the chemotherapy regimen for ALL, AML, and 
lymphoma. The commonly used schemes include the hyper-CVAD scheme (cyclophosphamide + vincristine + 
doxorubicin + dexamethasone sequential high-dose methotrexate + cytarabine), the daunorubicin + cytarabine + 
etoposide scheme, the cyclophosphamide + vincristine + doxorubicin + prednisone scheme, and the cyclophosphamide + 
vincristine + prednisone scheme; (2) hematopoietic stem cell transplantation: This includes autologous hematopoietic 
stem cell transplantation and allogeneic hematopoietic stem cell transplantation (allo-HSCT); (3) low-intensity 
chemotherapy: The commonly used regimens are azacytidine, pratrexate, lenalidomide plus bortezomib, bendamustine, 
and citaxel plus gemcitabine; (4) targeted therapy: The commonly used drugs include tagraxofusp (SL-401, targeting 
CD123), daratumumab (targeting CD38), the BCL-2 inhibitor venetoclax (the survival of blast cells relies highly on BCL-
2), etc.; and (5) immunotherapy: The commonly used regimens include the use of PD-1/PD-L1 inhibitors, anti-CD123 
chimeric antigen receptor T cell therapy, etc[11].

The first patient described in the present paper was initially treated with the harringtonine and cytarabine + vincristine 
and cisplatin chemotherapy regimen combined with venetoclax, and CR was achieved. After the relapse, the patient was 
then switched to hyper-CVAD chemotherapy combined with venetoclax. As mentioned above, venetoclax was used in 
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his combination therapy as blast cells rely on the anti-apoptotic protein BCL-2 and are sensitive to this drug. The BCL-2 
gene is expressed highly in BPDCN compared to its expression in normal pDCs[16]. Venetoclax was approved by the 
Food and Drug Administration in 2016 for the treatment of patients with chronic lymphocytic leukemia and 17p deletion
[17]. Montero et al[18] reported that venetoclax reduced the burden of BPDCN cells in human peripheral blood, bone 
marrow, and spleen. Moreover, the histology and IHC analyses conducted in animal studies confirmed the decreased size 
of tumors in the tissues and the restoration of normal hematopoietic elements in the treated animals[18]. However, 
recently, Albiol et al[19] reported a case that presented with v relapse of BPDCN with the involvement of the CNS, and 
even though this patient used venetoclax as the salvage therapy after allo-HSCT, his disease continued to progress. Albiol 
et al[19], accordingly, reported the assumption that the effect of venetoclax was poor in advanced patients, particularly 
when the drug was used alone[19]. The first patient (male, 73) discussed in the present paper experienced myelosup-
pression after the last chemotherapy, and his prognosis was not very good considering that it was difficult for him to 
achieve the conditions for allogeneic stem cell transplantation and the myelosuppression caused by the chemotherapy 
regimen might not have been well tolerated in his case. It is expected that a treatment regimen with less toxicity and a 
higher response rate will be developed for elderly patients with BPDCN in the near future. The second patient (female, 
57) discussed in the present paper also used hyper-HCVD as her chemotherapy regimen. This patient also reached CR, 
although myelosuppression complications appeared after the third cycle of mitoxantrone and cytarabine chemotherapy. 
This patient had presented with a solitary skin lesion and did not appear to be responding better to the chemotherapy 
compared to the first case of the elderly patient with systemic disseminated skin lesions. The female patient could be 
continuing with her other chemotherapy regimen, although overall, her prognosis is unfortunately expected to be poor in 
the long term because of the highly malignant tumor. The 2 patients were both elderly individuals. The male patient 
presented with a widespread rash, while the female patient exhibited a solitary skin lesion. Both patients underwent 
hyper-CVAD chemotherapy regimen, however, infection following disease recurrence ultimately resulted in an 
unfavorable prognosis for both individuals. These 2 patients alone are not consistent with the conclusion of relatively 
good prognosis of individual lesions reported in some literatures[20]. This could potentially be attributed to the high 
malignancy of BPDCN, leaving limited time for intervention and improvement of survival.

CONCLUSION
BPDCN is a rare and highly invasive lymphohematopoietic tumor, with skin lesions often as the initial symptom. BPDCN 
progresses rapidly and, therefore, has a short median survival time. Early diagnosis would provide the patients with a 
better chance of achieving effective treatment and prolonged survival. Therefore, it is recommended that when a patient 
presents with typical skin lesions, peripheral blood and bone marrow abnormalities, and enlarged lymph nodes, the 
possibility of BPDCN must be considered. Further skin biopsy and IHC examination are the gold standards for a definite 
diagnosis. However, no standard treatment scheme is currently available for this disease, and the pathogenesis of BPDCN 
remains to be elucidated to date, warranting studies with larger clinical samples for further investigations.
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