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Abstract
BACKGROUND
Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare, highly invasive malignant neoplasm. There is no universally accepted standard of care because of its rarity and the dearth of prospective research. It is still challenging for some patients to achieve persistent clinical remission or cure, despite the success of allogeneic hematopoietic stem cell transplantation (allo-HSCT), indicating that there is still a significant recurrence rate. We report a case of prevention of BPDCN allograft recurrence by azacitidine maintenance therapy and review the relevant literature.

CASE SUMMARY
We report a 41-year-old man with BPDCN who was admitted to hospital due to skin sclerosis for > 5 mo’ duration. BPDCN was diagnosed by combined clinical assessment and laboratory examinations. Following diagnosis, the patients underwent induction consolidation chemotherapy to achieve the first complete remission, followed by bridging allo-HSCT. Post-transplantation, azacitidine (75 mg/m2 for 7 d) was administered as maintenance therapy, with repeat administration every 4–6 wk and appropriate extension of the chemotherapy cycle. After 10 cycles, the patient has been disease free for 26 mo after transplantation. Regular assessments of bone marrow morphology, minimal residual disease, full donor chimerism, Epstein–Barr virus, and cytomegalovirus all yielded normal results with no abnormalities detected.

CONCLUSION
Azacitidine may be a safe and effective maintenance treatment for BPDCN following transplantation because there were no overt adverse events during the course of treatment.
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Core Tip: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare and aggressive hematological tumor with cutaneous invasion as the first clinical manifestation, as well as lymph nodes, soft tissues, peripheral blood, and bone marrow involvement. The first recommended treatment option is allogeneic hematopoietic stem cell transplantation, but there is still a high recurrence rate after transplantation. We present a case of azacitidine maintenance treatment to prevent BPDCN allograft relapse in our center.

INTRODUCTION
Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare hematological malignancy that develops from a precursor of plasmacytoid dendritic cells. The median age of BPDCN patients at diagnosis is 61–67 years, and the median overall survival (OS) is 12–14 mo[1,2].
Pathomorphological and immunophenotypic characteristics are the key factors used to diagnose BPDCN. The 2022 5th edition of the World Health Organization Classification of Myeloid and Histiocytic/Dendritic Neoplasms[3] places BPDCN after myeloid neoplasms, which are thought to be derived from common myeloid progenitors that give rise to monocytes/histiocytes/dendritic cells and are morphologically easily confused with other more common myeloid malignancies. The classification focuses on immunophenotypic diagnosis[3]. Our patient expressed CD4, CD56, CD123, CD303 and CD304, and none of the expected negative markers were present. Bridging allogeneic hematopoietic stem cell transplantation (allo-HSCT) after the first complete remission (CR1) with induction consolidation chemotherapy is currently the best option for treating BPDCN. Patients can undergo maintenance therapy after transplantation to reduce recurrence and lengthen survival. We present a case of a patient diagnosed with BPDCN at our center who was treated with azacitidine maintenance therapy after allo-HSCT and had good outcomes.

CASE PRESENTATION
Chief complaints
In September 2020, a 41-year-old man was admitted to our hospital for skin sclerosis for > 5 mo’ duration.

History of present illness
Symptoms started 2 wk before presentation with purplish subcutaneous nodules on the skin of the head, trunk and limbs.

History of past illness
The patient was previously healthy. There was no disease history in other systems.

Personal and family history
The patient denied any family history of malignant tumors.

Physical examination
Physical examination revealed scattered cyanotic subcutaneous nodules on the skin of the head, trunk and extremities, higher than the skin surface, with clear boundaries, no tenderness and poor mobility. The head induration and ulceration formed dark purple scabs, and no abnormalities were found in the remaining physical examination (Figure 1A-C).

Laboratory examinations
No abnormality was found in routine blood and urine analyses.

Imaging examinations
Positron emission tomography–computed tomography (PET-CT) revealed a 28-mm-long thickening of the subcutaneous soft tissue behind the left scapula, as well as mild fluorodeoxyglucose uptake (maximum standard uptake value 1.26).

Further diagnostic work-up
Bone marrow cytology showed active granulopoiesis megakaryocytes were visible, platelets were scattered in clusters, and the lymphocyte ratio was normal. Pathological biopsy showed malignant infiltration of hematopoietic tissue in the abdominal skin. Immunohistochemistry showed (Figure 2): CD4 (+), CD56 (+), CD123 (+), CD43 (+), CD45 (+), CD7 (+), CD99 (+), CD2 (+/-, poor signal localization), CD5 (-), CD20 (-), CD30 (-), CD34 (-), CD117 (-), CD138 (-), myeloperoxidase (-), terminal deoxynucleotidyl transferase (less +), TIA-1 (-), Ki-67 (+, 80%–90%). We considered the diagnosis of BPDCN. Flow cytometry of bone marrow cells revealed that 0.49% of cells (occupying nuclei) expressed CD123, Human leukocyte antigen (HLA)-DR (a subtype of Major histocompatibility complex class II), CD56, CD123, CD303, CD304, CD4, and CD7dim, but not CD34, CD117, CD33, CD13, CD11b, CD14, CD64, CD5, CD3, CD4, CD8, or CD2. Epstein–Barr encoding region in situ hybridization was negative, as was TCR gene rearrangement. Karyotype: 46, XY[20]. Bone marrow biopsy revealed a small amount of juvenile cell hyperplasia.

FINAL DIAGNOSIS
Given the immunohistochemistry results and clinical history, bone marrow infiltration of BPDCN was considered.

TREATMENT
The treatment was as follows (Figure 3). From February 2021, he was given three cycles of induction chemotherapy with the idarubicin/cytarabine regimen and the high-dose cytarabine regimen, the patient's damaged skin healed (Figure 1). In April 2021, review of minimal residual disease (MRD) results less than 10-4; PET-CT showed that fluorodeoxyglucose uptake was not abnormally high on systemic imaging. In May 2021, allo-HSCT was performed. The donor’s son had an HLA compatibility of 6/12. Pretreatment scheme: Cotysine arabinoside + busulfan/cyclophosphamide + anti-thymocyte globulin; Neutrophil engraftment appeared at day + 12 post-transplantation, and platelet engraftment showed up at + 15. Review of the quantitative results of Epstein–Barr virus (EBV) DNA in July 2021: 7.63 × 104. EBV results turned negative after a single dose of rituximab 100 mg. In September 2021, azacitidine (75 mg/m2 for 7 d) maintenance treatment was administered, which was repeated every 4–6 wk, and the chemotherapy cycle was appropriately extended.

OUTCOME AND FOLLOW-UP
At 26 mo after transplantation, the patient had been treated for 10 cycles, and no serious adverse events occurred. Regular review detected MRD, bone marrow morphology, EBV, chimerism, and cytomegalovirus.

DISCUSSION
The diagnosis of BPDCN was confirmed after the pathomorphological findings were considered. BPDCN is extremely rare worldwide, and there is no standard unified treatment protocol. Local radiotherapy, systemic chemotherapy, and HSCT are common clinical treatment regimens[4]. The cyclophosphamide, doxorubicin, vincristine, prednisone, hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone, acute lymphoblastic leukemia-like, acute myeloid leukemia (AML)-like, and NK/T-like regimens, among others, are commonly used chemotherapeutic regimens. Clinical trials using 5-azacitidine to treat BPDCN have also yielded positive results[5]. However, the number of cases so treated was small, and the long-term therapeutic effect requires confirmation in large clinical trials. Some cases of BPDCN can be transformed into AML or may coexist with myelodysplastic syndromes. TET2 gene mutations associated with DNA methylation have been identified in BPDCN patients. The demethylating agent azacitidine has been approved for the treatment of moderate to high-risk myelodysplastic syndromes and AML. Given that BPDCN is also a myeloid malignancy, azacitidine may be used for its treatment as well. Pagano et al[6] assessed the efficacy in 43 patients of various chemotherapeutic regimens, concluding that ALL-like regimens were superior to AML-like regimens. The first CD123-targeted drug, tagraxofusp (SL-401), was approved in 2018 for patients aged ≥ 2 years with BPDCN. SL-401, a recombinant fusion protein that directly targets the interleukin 3 receptor on the surface of BPDCN cells, has shown moderate efficacy in this disease, but the number of cases is limited, and more convincing prospective randomized controlled trials are needed to validate this finding[7,8]. Bridging allo-HSCT after CR1 with induction consolidation chemotherapy is currently the best option for treating AML and BPDCN[9,10]. By analyzing 15 patients with BPDCN who received allo-HSCT and underwent marrow clearance, Lu et al[9] found an OS rate of 73.3% ± 10.5%. However, the risk of relapse after transplantation remains high, with 40%–70% of AML patients relapsing within the first year of treatment, and the 1-year OS rate for relapsed patients is only 23%[11,12]. Patients who receive maintenance therapy after transplantation may experience fewer relapses and live longer.
Azacitidine has been recognized as one of the best agents for post-transplant maintenance therapy in AML patients, but there is still disagreement about when to begin maintenance therapy after transplantation, the duration of therapy, the optimal maintenance dose, and whether a combination of drugs is needed[13,14]. Azacitidine administration soon after transplantation was found to improve the graft-versus-leukemia (GVL) effect by increasing CD8+ T-cell responses induced by epigenetic-silencing-related oncogenes. Azacitidine increased the GVL effect but not the incidence of graft-versus-host disease (GVHD), which may be related to the increase in T regulatory cell numbers[15]. It also has no effect on neutrophil implantation, and similar immunomodulatory effects of another methylating drug, decitabine, have not been reported[13,16,17]. There have been cases of exploratory use of azacitidine or decitabine in the maintenance treatment of AML or myelodysplastic syndromein in China and elsewhere[16], with good efficacy, but the azacitidine dose is typically 32 mg/m2 for 5 d. Azacitidine has less cytotoxicity and milder myelosuppressive effects than decitabine. Azacitidine is better tolerated by patients as a post-transplant maintenance therapy for AML (32/36 mg/m2, 5 d) and significantly prolongs OS and disease-free interval (DFS), according to phase 1 and 2 clinical studies[18,19]. Lou et al[15] assessed the efficacy of azacitidine (75 mg/m2, 7 d) maintenance therapy in 30 AML transplant patients. They treated 10 patients who were positive for MRD prior to azacitidine treatment, and nine of the 10 MRD-positive patients, including all seven flow MRD-positive patients and two of three molecular MRD-positive patients, became negative after treatment. The median OS of the 30 patients was 33.7 ± 1.8 mo, with a 3-year OS rate of 83.2% ± 9.9% and a 3-year DFS rate of 81.3% ± 9.4%. By the end of the study, four (13.33%) patients had relapsed, for a 3-year cumulative relapse rate of 18.7% ± 9.4%. A total of 23.33% (7/30) of the treated patients had grade III/IV myelosuppression. Two patients had varying degrees of cutaneous chronic GVHD reduction, one patient had hepatic GVHD exacerbation, and no patient had new-onset GVHD. The use of azacitidine (75 mg/m2, 7 d) in maintenance therapy after allo-HSCT in AML patients reduces the relapse rate, improves OS, and is safe and well tolerated without increasing the incidence of GVHD. Patients require continuous treatment for maximum benefit because the recommended duration of azacitidine in phase 2 studies is up to 12 mo[19].

CONCLUSION
Our patient’s age at onset was 41 years, with skin and bone marrow involvement, and there were no significant adverse effects during treatment, indicating that azacitidine is safe and effective as post-transplant maintenance therapy in patients with BPDCN, but these results need to be confirmed in larger-sample prospective clinical trials.
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Figure 1 Skin lesion characteristics in patient with blastic plasmacytoid dendritic cell neoplasm. A: On admission for physical examination Breakdown of subcutaneous nodules on the head; B: Abdominal skin nodule; C: Skin nodules on back; D-F: In February 2021, skin healing was induced by idarubicin combined with cytarabine (IA) regimen combined with high-dose cytarabine regimen for a total of three cycles.
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[bookmark: _Hlk134695220]Figure 2 Abdominal skin tumor cells diffusely positive for CD7, CD56, CD23, Ki-67 (hematoxylin and eosin, 400 ×).
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Figure 3 The treatment process and efficacy evaluation of patient with blastic plasmacytoid dendritic cell neoplasm. allo-HSCT: Allogeneic hematopoietic stem cell transplantation; AZA: Azacitidine; MTX: Methotrexate; IDA: Idarubicin; Ara-C: Cytarabine; CC: Complete donor chimerism; DC: Donor chimerism; MRD: Minimal residual disease; EBV: Epstein–Barr virus; CMV: Cytomegalovirus; PET-CT: Positron emission tomography–computed tomography.
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