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Blastic Plasmacytoid Dendritic Cell Neoplasm (BPDCN) is a very rare type of leukemia in children, Although
BPDCN is a chemo-sensitive tumor, the relapse rate is very high. Tagraxofusp, which is a CD123-directed
cytotoxin has been used as a targeted therapy and has shown promising results in patients with either un-
treated or relapsed BPDCN. There is also a good response with Venetoclax, a selective BCL2 inhibitor, as a single
agent or in combination with chemotherapy.

Here, we described a case of a pediatric patient with BPDCN who was treated initially with ALL-based regimen
followed by Allogeneic hematopoietic stem-cell transplantation (HSCT) and salvaged with Hyper-CVAD com-
bined with Venetoclax after testicular relapse 11 months post Allogeneic HSCT.

1. Introduction

Blastic Plasmacytoid Dendritic Cell Neoplasm (BPDCN) is an
extremely rare aggresive hematologic malignancy that most commonly
affects older adults, with a median age at diagnosis of 65 to 67 years [1].
The exact incidence of BPDCN is unknown and it may represent around
0.5% of all hematologic malignancies [2]. The incidence in children is
even lower with fewer than 80 cases reported [3]. There is no consensus
about the treatment options for patients with BPDCN and the manage-
ment remains challenging. The most common regimens used include
acute lymphoblastic leukemia (ALL) or acute myeloid leukemia (AML)
type therapies. BPDCN is chemo-sensitive but unfortunately, the relapse
rate is very high with a median survival time of less than 2 years [4].
However, children tend to have a more favorable outcome [3].

Targeted therapy has been developed for BPDCN. Tagraxofusp,
which is a CD123-directed cytotoxin consisting of recombinant human
interleukin-3 fused to a truncated diphtheria toxin [5], was approved by
the US Food and Drug Administration for use in adults and children
older than 2 years of age with BPDCN and has shown promising results
in untreated or relapsed BPDCN [6]. Some reports have recently shown a
good response with Venetoclax, a selective BCL2 inhibitor, as a single
agent or in combination with chemotherapy [7, 8].

Here, we describe a pediatric patient with BPDCN who was treated
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initially with ALL-based regimen followed by allogeneic hematopoietic
stem-cell transplantation (HSCT) and salvaged with Hyper-CVAD com-
bined with Venetoclax after testicular relapse 11 months post HSCT.

2. Case presentation

The patient is an 11-year-old male who was previously healthy
presented with anemia, thrombocytopenia, and 83% blasts in peripheral
blood. Hiswhite blood cell count was 12,000/cu.mm with 83% atypical
lymphocytes, and blast-like cells, hemoglobin 9.6 g/dL and platelets
count 93,000/cu.mm. On physical examination, he had no detectable
hepatosplenomegaly or skin lesions. The testicular exam was normal.
Bone marrow aspiration and biopsy were both hypercellular (100%)
with 91% blasts. Flow cytometry revealed a significant population of
blasts in the dim CD45 positive blast gate that were positive for CD4,
partial CD10, CD16/56, CD123 HLA-DR., possible very dim TDT, and
negative for all other markers. By Immunohistochemistry, the tumor
cells were positive for CD56, TCL-1, and CD123 and negative for CD3,
PAX-5, MPO, CD68, and lysozyme. Cytogenetics showed a reciprocal
translocation between chromosomes 1 and 6, and a derivative chro-
mosome 7. Bone marrow morphology and phenotype confirmed the
diagnosis of BPDCN. Cerebrospinal fluid was negative for malignant
cells. PET scan showed heterogeneous uptake within the bone marrow.
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Fig. 1. Left testicle ultrasound showing enlarged testicle with areas of increased echogenicity and flow, suggestive of disease infiltration.
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Fig. 2. PET scan showing enlargement of the testicles and spermatic cord
which show mildly increased FDG uptake suggestive of disease involvement.

Chemotherapy was initiated as per St. Jude Total XV Protocol with a
four-drug induction (prednisone, vincristine, daunorubicin, and aspar-
aginase) with weekly triple intrathecal therapy TIT (methotrexate,
cytarabine, and hydrocortisone). The patient had an uncomplicated
hospital course. A repeat bone marrow performed at 6 weeks after
initiation of therapy, following myeloid recovery showed no evidence of
acute leukemia or increased blasts.

He then recived consolidation chemotherapy consisting of four cy-
cles of methotrexate 5 g/m2. Disease evaluation after the consolidation

phase including bone marrow aspirates and CSF studies demonstrated a
complete remission status.

Since BPDCN is usually characterized by an aggressive clinical course
and due to the dismal outcomes following chemotherapy alone in many
patients, he underwent allogeneic stem cell transplantation from a fully
matched sibling donor. He received total body irradiation 12 Gy and
cyclophosphamide (60 mg/kg x2) as a preparative regimen, with
cyclosporine and methotrexate for GVHD prophylaxis. He engrafted by
day 22. He did not develop GVHD. Chimerism analysis by multiplex PCR
amplification of STRs demonstrated 99% donor on days 30, 90, and 180
posts HSCT. The patient received CNS prophylaxis post-transplant with
10 monthly intrathecal cytarabine doses.

He was well and in complete remission until 11 months post HSCT,
when he presented with abdominal pain and testicular enlargement,
physical exam showed only bilateral hard enlarged testicles. Laboratory
investigations were within normal limits. Doppler testicular ultrasound
revealed bilateral disturbed echotexture with areas of increased echo-
genicity and flow, suggestive of disease infiltration (Fig. 1). Testicular
biopsy confirmed relapse with diffuse infiltrate of atypical cells positive
for TCL-1, CD4, CD10 (partial), CD56, CD123, and negative for mur-
amidase, MPO, PAX-5, CD3, and CD34. A bone marrow aspiration was
consistent with involvement by BPDCN (1% of total cells), and PET scan
showed mild uptake in the testicles and spermatic cords with no
abnormal uptake elsewhere (Fig. 2). CSF cytology was negative.

Due to unavailability of Tagraxofusp he was started on a second-line
treatment with Hyper-CVAD in combination with Venetoclax (Cycle A:
Cyclophosphamide, Vincristine, Doxorubicin, Dexamethasone alter-
nating with cycle B: Methotrexate and Cytarabine) Venetoclax was given
240 mg/m2/day orally daily for 7 days with cycle A and for 14 days with
cycle B. Reduced doses of methotrexate (250 mg/m2) and cytarabine (2
g/m2/dose) were used in cycle B to avoid neurotoxicity given the prior
TBI. TIT was administered twice in each cycle. He received a total of 3
cycles. Treatment initiation led to a rapid response with nearly complete
resolution of the testicular disease by ultrasound and a negative bone
marrow exam after cycle 1. PET scan demonstrated complete remission
after cycle 2. Treatment was complicated by COVID 19 pneumonia
requiring hospitalization, febrile neutropenia, and E. coli ESBL
bacteremia.

We opted to consolidate with a second allogeneic HSCT from a
different matched sibling, using thiotepa, busulfan, fludarabine and
antithymocyte globulin for conditioning. He did well, engrafted by day
18 and was discharged on day 20. He continues to do well 200 days post
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HSCT.
3. Discussion

BPDCN is a rare leukemia initially described as an acute agranular
CD4-positive natural killer (NK) cell leukemia in 1995 [9], it was
identified as a distinct entity in the 2008 and 2016 WHO classification of
tumors of the hematopoietic and lymphoid tissues [10] [11]. Diagnosis
is established by either immunohistochemistry or flow cytometry. Cells
express CD4 and CD56 [12], in addition to plasmacytoid dendritic
markers including [13]. In our case, we relied on CD4, CD56, TCL-1, and
CD123 positivity to confirm the diagnosis. Most patients present with
cutaneous lesions with or without multiorgan involvement including
lymph nodes, bone marrow, liver, and spleen [14]. However, some may
lack skin manifestations [15]. In a systematic review of 74 pediatric
patients 24% presented without skin lesions, like our patient [3].

The management of BPDCN remains controversial. The current
recommendation is to use tagraxofusp (CD123-directed cytotoxin) for
remission induction in adults and children over 2 years [6].The alter-
native induction regimens for BPDCN vary. A retrospective multicenter
analysis showed that patients who received ALL-like therapy had a more
favorable outcome compared with patients who received AML-like
therapy [16]. In a large retrospective case series, 43 patients received
acute leukemia-type regimens, complete remission (CR) were achieved
in 17 patients (7 after AML and 10 after an ALL regimens) [2]. Based on
this data, we chose the St. Jude Total XV ALL regimen for front-line
treatment of our patient.

The role of allogeneic HSCT in first remission is still unclear in pe-
diatric BPDCN patients due to the paucity of cases. In contrast, retro-
spective studies in adults report favorable outcomes in patients
undergoing allogeneic HCT in first remission [17] [18]. We preferred
allogeneic HSCT in our patient due to the availability of a matched
sibling donor.

Although BPDCN is a highly recurrent neoplasm, testicular relapse in
pediatric patients has not been widely reported. Moreover, initial
testicular presentation is extremely rare. Dhariwal et al. described a 13-
year-old male who initially presented with a testicular mass followed by
bone marrow involvement [19]. Park et al. reported the first case of
relapsed BPDCN presenting as a unilateral testicular tumor in a 54-year--
old patient [20].

Optimal treatment of relapsed BPDCN is not well defined and the
treatment options depend on prior therapy. Venetoclax, a BCL2 inhibi-
tor, has shown a significant response with relapsed BPDCN alone or in
combination with chemotherapy [7] [8]. In our case, Hyper-CVAD in
combination with Venetoclax led to rapid complete remission after 2
cycles and was well tolerated.

In summary, This is a rare case of a pediatric patient with testicular
relapse BPDCN who was salvaged with Hyper-CVAD in combination
with Venetoclax. Further follow-up is needed for a better assessment of
the outcome.

Informed consent

Informed consent is not required as this case report does not include
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