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Abstract

Background: Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare and aggressive hematologic malignancy
characterized by neoplastic cells that are positive for CD123, CD4, BDCA2, and TCL1 and aberrant expression of CD56.
Historically, patients with BPDCN have an unfavorable prognosis and the optimal treatment is not established due to

lack of prospective data.

one cycle.

monitoring and treatment considerations.

Case report: In this report we describe a patient with Felty’s syndrome and myelodysplastic syndrome (MDS) in
whom a population of aberrant plasmacytoid dendritic cells emerged while on treatment with decitabine. Approxi-
mately 4 months later he transformed to leukemic BPDCN with skin and eye manifestations. Cytogenetic analysis
showed diploid karyotype and molecular analysis showed mutations in KRAS, NOTCH1, and RUNX1 genes. He was
treated with CD123-targeted therapy and had significant response in his marrow, skin, eyes, and functional status after

Conclusion: The case demonstrates that minimal transformative disease of BPDCN may be detectable in patients
with MDS well before fulminant progression. Early detection of emerging leukemic clones may allow for alternative
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Introduction

Blastic plasmacytoid dendritic cell neoplasm (BPDCN)
is a rare, aggressive hematologic malignancy that was
first described in 1995 and manifests mainly as cutane-
ous lesions with or without lymph node or bone mar-
row (BM) involvement [1, 2]. BPDCN is characterized
by the proliferation of intermediate-sized, monotonous,
immature-appearing cells with finely dispersed chroma-
tin and small nucleoli. The neoplastic cells are positive
for CD123, CD4, BDCA2, and TCL1 and frequently show
aberrant expression of CD56; they are negative for CD34
and lineage-defining markers including CD19, CD20,
and myeloperoxidase (MPO) [3-5]. BPDCN affects 3
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times more men than women, and is primarily a disease
of elderly patients [6]. Historically, patients with BPDCN
have an unfavorable prognosis, and the optimal treatment
is still not established due to the lack of prospective data.
Recent trials targeting the interleukin-3 (IL-3) receptor
(CD123) showed promising results [7]. Association of
BPDCN with MDS has been reported, yet its association
with Felty syndrome has never been described [5, 8]. The
current case describes a patient with Felty syndrome and
MDS transformed to BPDCN with leukemic, skin, and
eye manifestations. Notably, flow cytometry from longi-
tudinal BM examinations demonstrated the emergence
of an aberrant subpopulation of plasmacytoid dendritic
cells well in advance of the diagnosis of BPDCN.
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Case report

A 76-year-old man presented initially for evaluation
of refractory anemia. His history included a diagnosis
of Felty syndrome at the age of 64 years, after he was
found to have rheumatoid arthritis, neutropenia, and an
enlarged spleen. A diagnosis of anemia of chronic disease
was made after complete workup including a BM exami-
nation was negative for malignancy. He received multiple
therapeutic agents over time to control his rheumatoid
arthritis, including adalimumab, methotrexate, abata-
cept, infliximab, azathioprine, rituximab, and prednisone.
He underwent splenectomy at 67 years.

His anemia progressed and he became transfusion
dependent at the age of 68 years. He was diagnosed
with myelodysplastic syndrome (MDS) after a repeat
BM examination revealed minimal morphologic dys-
plasia with a diploid karyotype. He received erythropoi-
etin support for 1 year with worsening of his anemia.
He was next treated with adjusted-dose lenalidomide
(5 mg every other day) and rapidly achieved transfusion
independence and a hemoglobin level of 13 g/dL. He
progressively lost his response and became transfusion
dependent. After 5 years, lenalidomide was discontinued
and he received one cycle of azacitidine. Azacitidine was
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discontinued after BM examination at that time showed
no morphologic support for residual MDS, and he con-
tinued to receive transfusions for nearly one year before
presenting to our institution.

A BM core biopsy and aspiration on initial evaluation
demonstrated hypercellular marrow with trilineage dys-
plasia, moderate reticulin fibrosis, and 2% blasts (Fig. 1a,
b). Flow cytometry demonstrated changes consistent
with MDS, including markedly decreased side scatter in
granulocytes (cytoplasmic hypogranularity), absence of
hematogones, and a small number of aberrant myeloid
blasts that had expression pattern of increased CD13
and CD34 and decreased CD38. Dendritic cells with a
CD123h CD4+, HLA-DR", CD56~ immunopheno-
type were 0.2% of all analyzed cells (Fig. 2, top panel).
Cytogenetic studies showed a normal diploid karyotype,
and no mutations were identified on next-generation
sequencing of 28 leukemia-associated genes. He was
treated on clinical protocol with oral decitabine and had
decreased transfusion requirements. Repeat BM aspira-
tions showed persistence of dysplastic features and no
significant increase in blasts.

Flow cytometry of a surveillance BM aspirate sam-
ple approximately 8 months after decitabine initiation

o

). Photomicrographs of bone marrow core biopsy
specimens at presentation show a erythroid-predominant trilineage hematopoiesis and dysplastic megakaryopoiesis with an increased number
of small monolobated megakaryocytes (H&E x400), and b megakaryocytes with widely separated nuclear lobes (Giemsa, x 1000). ¢ Photographs
show violaceous plaques on the abdomen at BPDCN diagnosis, including a truncal skin lesion on the central abdomen demarcated with blue
ink, enlarged for inset. Photomicrographs of skin biopsy of the abdominal lesion showing d extensive dermal infiltrate of immature-appearing
mononuclear cells (H&E x40), and e infiltrate that is uniformly and strongly positive for CD123 (immunohistochemistry with hematoxylin
counterstain, x 20). f Photograph of same abdominal area showing resolving lesions after 1 month of CD123-targeted therapy with SL-401
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Fig. 2 Emergence of aberrant CD1234 CD564 CD4+ and HLA-DR + cells during the treatment period for MDS. Flow cytometry dot plots are
shown for 3 longitudinal bone marrow aspirate samples: at presentation (top panel), after six courses of oral decitabine (middle panel), and at the
time of fully developed BPDCN (bottom panel). The y-axis for each plot shows CD123 expression, and the x-axis shows HLA-DR, CD4 and CD56 from
left to right, respectively. At presentation, the majority of PDCs had an unremarkable immunophenotype (CD123P19"/HLA-DR*/CD4+/CD567). In
the interim marrow, there is the emergence of a minor, but more prominent population of aberrant PDCs that are CD56™" (0.79%). At diagnosis, a
large population of CD123% CD4™ CD56™ cells has become clearly evident
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showed the emergence of a minimal population of aber-
rant plasmacytoid dendritic cells (CD123%8h, CD4",
HLA-DR", CD56%), comprising 0.79% of cells (Fig. 2,
middle panel). This represented an immunophenotypic
shift from CD56~ plasmacytoid dendritic cells cells at
presentation. After 1 year of decitabine treatment, he
experienced increasing fatigue and developed scattered
violaceous plaques on his abdomen, upper chest, and
forearms (Fig. 1c) in addition to bilateral discoloration
of the inferior conjunctiva. BM aspiration and biopsy
revealed 70% immature appearing cells with finely dis-
persed nuclear chromatin, conspicuous nucleoli, and
scant, eccentrically placed cytoplasm imparting a “hand-
mirror” appearance. Immunohistochemical studies
showed the immature cells were positive for CD4, CD56,

CD123, and TCL1, and negative for CD34, MPO, and
lysozyme. Flow cytometry showed a distinct popula-
tion of CD45%™ cells with CD123"¢" expression. These
cells were CD4", HLA-DR*, CD56%, CD34~, CD117",
CD64~, CD147, and made up 35% of analyzed events
(Fig. 2, bottom panel). This constellation of findings was
diagnostic for BPDCN with extensive BM involvement.
Cytogenetic studies showed a normal diploid karyo-
type and next-generation sequencing studies identified
mutations in KRAS, NOTCHI, and RUNXI. Biopsy of
an abdominal wall lesion showed BPDCN skin involve-
ment (Fig. 1d, e). He was enrolled in a clinical trial
(NCT02113982) of single-agent SL-401, a recombinant
human IL-3 conjugated to truncated diphtheria alpha-
toxin, which targets CD123. After 1 cycle, he experienced
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a decrease in BM blasts to 22%, resolution of skin lesions
(Fig. 1f) and ophthalmic lesions, and marked improve-
ment in performance status. After the second cycle, his
BM aspirate showed 2.5% residual aberrant blastic plas-
macytoid dendritic cells.

Discussion

No association between BPDCN with Felty syndrome has
previously been reported. BPDCN typically presents with
asymptomatic skin nodules, patchy plaques, or bruise-
like areas of discoloration. These lesions vary from<1
to 10 cm and can be associated with erythema, hyper-
pigmentation, purpura, and ulceration. BM involvement
is common (60-90% of patients); however, fulminant
leukemia at presentation is less frequent (5-25%) [6].
Lymphadenopathy (40-50%) and splenomegaly (20%)
may also be present. Extracutaneous and extramedul-
lary manifestations are rare and include central nervous
system, eye, lung, paranasal cavity, soft tissue, tonsil, and
liver involvement [5]. A previous history of hematologic
malignancy such as MDS, chronic myeloid leukemia,
chronic myelomonocytic leukemia, or acute myeloid
leukemia is present in about 10-20% of patients (MDS
in<10%) [8].

The diagnosis of BPDCN is based on the characteristic
morphologic and immunophenotypic findings (express-
ing CD123, BDCA2, TCL1, CD4, and sometimes CD56;
lack of lineage-defining markers) [3, 4, 9]. Garnache-
Ottou et al. proposed a diagnostic algorithm in which all
neoplasms expressing CD4 and not CD11c, MPO, cyto-
plasmic CD3, or cytoplasmic CD79a were to be evaluated
for CD123 expression regardless of CD56 expression [4].
In addition, a report from the French Study Group on
Cutaneous Lymphomas of 91 patients with BPDCN sug-
gested that the presence of only 4 of the 5 most character-
istic markers (CD123, CD4, CD56, BDCA2, and TCL1)
is sufficient for the diagnosis of BPDCN [9]. Our patient
had the typical immunophenotype with expression of
CD123, CD4, CD56, and TCL1 and absent expression of
CD34, MPO, and lysozyme. Notably, a harbinger popu-
lation of aberrant plasmacytoid dendritic cells became
more prominent approximately 4 months before trans-
formation from MDS to bona fide BPDCN. This finding
raises the question of whether early detection of sec-
ondary BPDCN (and other acute leukemias) might be
possible by evaluating for the presence of minimal trans-
formative disease using multiparametric flow cytometry.
Such an approach might be relevant for many groups of
patients, from those with high-risk MDS to those with
clonal hematopoiesis of indeterminate potential.

While most patients with BPDCN have a complex
karyotype, no specific chromosomal abnormality was
identified in our patient. The most frequently reported

Page 4 of 5

abnormalities include del(5q), del(12p), del(13q), del(6q),
del(15q), and del(9) [10]. TET2 and TP53 mutations
[11], FLT3-internal tandem duplications [8], and FLT3,
RUNX?2, and HES6 overexpression all have been reported
in BPDCN patients [12]. Historically, BPDCN is associ-
ated with a median overall survival of 12-16 months
[5]. For patients with isolated skin disease, treatment
options may include surgical excision and radiation;
however, relapses are frequent, and systemic approaches
are recommended [5]. A retrospective analysis of 43
patients with leukemic presentation treated with induc-
tion chemotherapy showed a significantly higher com-
plete remission rate in patients treated with an acute
lymphocytic leukemia-type chemotherapy regimen over
an acute myeloid leukemia-type [8]. Moreover, 9 of 10
BPDCN patients treated with hyper-CVAD at our insti-
tution experienced complete remission [13]. Despite
initial responses, most patients relapse. Allogeneic stem
cell transplant during the first complete remission may
achieve durable disease control [14]. In a recent phase
1/2 trial, SL-401 achieved major responses in 7 of 9 eval-
uable patients with BPDCN [7]. In our patient, SL-401 as
the initial BPDCN therapy achieved significant improve-
ment in his BM, skin, eyes, and functional status after
one cycle. BPDCN remains a challenging disease to man-
age, and additional prospective clinical trials will explore
new strategies to improve clinical outcomes of patients
with this aggressive disease.

Better detection and elimination of minimal resid-
ual disease after treatment of acute leukemia may offer
improvements in outcomes for patients by prevent-
ing relapse [15]. Likewise, the case presented illustrates
that detection of minimal transformative disease by flow
cytometry may pre-date the onset of acute leukemia, and
aberrant subpopulations can yield information about
impending transformation. Alternative monitoring, pre-
ventive measures, and innovative therapeutic strategies
at earlier stages are conceivable in patients with BPDCN.

Abbreviations
BM: bone marrow; BPDCN: blastic plasmacytoid dendritic cell neoplasm; MDS:
myelodysplastic syndrome; MPO: myeloperoxidase; IL-3: interleukin-3.

Authors’ contributions

KC, NP, MK, MK, CDD, TK, MA, CB were directly involved in the patient care
and analyzed and interpreted the patient clinical data. SL, JJ, SH performed
the flow cytometry, molecular, cytogenetic and pathology studies. KC, MN,
MH were major contributors in writing the manuscript. All authors read and
approved the final manuscript.

Author details

! Departments of Leukemia, The University of Texas MD Anderson Cancer
Center, 1515 Holcombe BIvd, Unit 428, Houston, TX 77030, USA. 2 Depart-
ments of Hematopathology, The University of Texas MD Anderson Cancer
Center, Houston, USA. 3 Departments of Benign Hematology, The University
of Texas MD Anderson Cancer Center, Houston, USA.



Chamoun et al. Exp Hematol Oncol (2018) 7:26

Acknowledgements
The authors would like to acknowledge the Department of Scientific Publica-
tions at MD Anderson Cancer Center for the language editing service.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The datasets used in the current report are available from the corresponding
author on reasonable request.

Consent for publication
Patient’s consent for publication of data and images was obtained.

Ethics approval and consent to participate
Ethics approval and consent was waived.

Funding

This work was supported in part by the Cancer Center Support Grant from
the NIH/NCI, P30 CA016672, and was supported by the MDS Clinical Research
Consortium.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 3 June 2018 Accepted: 28 September 2018
Published online: 06 October 2018

References

1. Brody JP, et al. Acute agranular CD4-positive natural killer cell leukemia.
Comprehensive clinicopathologic studies including virologic and in vitro
culture with inducing agents. Cancer. 1995;75(10):2474-83.

2. Feuillard J, et al. Clinical and biologic features of CD4(+) CD56(+) malig-
nancies. Blood. 2002,99(5):1556-63.

Page 5 of 5

Facchetti F, et al. Cytoplasmic nucleophosmin is not detected in blastic
plasmacytoid dendritic cell neoplasm. Haematologica. 2009,94(2):285-8.
Garnache-Ottou F, et al. Extended diagnostic criteria for plasmacytoid
dendritic cell leukaemia. Br J Haematol. 2009;145(5):624-36.

Pagano L, et al. Blastic plasmacytoid dendritic cell neoplasm:

diagnostic criteria and therapeutical approaches. Br J Haematol.
2016;174(2):188-202.

Herling M, Jones D. CD4+/CD56+ hematodermic tumor: the features of
an evolving entity and its relationship to dendritic cells. Am J Clin Pathol.
2007;127(5):687-700.

Frankel AE, et al. Activity of SL-401, a targeted therapy directed to
interleukin-3 receptor, in blastic plasmacytoid dendritic cell neoplasm
patients. Blood. 2014;124(3):385-92.

Pagano L, et al. Blastic plasmacytoid dendritic cell neoplasm with
leukemic presentation: an Italian multicenter study. Haematologica.
2013;98(2):239-46.

Julia F, et al. Blastic plasmacytoid dendritic cell neoplasms: clinico-immu-
nohistochemical correlations in a series of 91 patients. Am J Surg Pathol.
2014;38(5):673-80.

Jegalian AG, Facchetti F, Jaffe ES. Plasmacytoid Dendritic Cells Physi-
ologic Roles and Pathologic States. Advances in Anatomic Pathology.
2009;16(6):392-404.

. Jardin F, et al. TET2 and TP53 mutations are frequently observed in blastic

plasmacytoid dendritic cell neoplasm. Br J Haematol. 2011;153(3):413-6.
Dijkman R, et al. Gene-expression profiling and array-based CGH classify
CD4+ CD56+ hematodermic neoplasm and cutaneous myelomonocytic
leukemia as distinct disease entities. Blood. 2007;109(4):1720-7.
Pemmaraju N, et al. Analysis of outcomes of patients (pts) with

blastic plasmacytoid dendritic cell neoplasm (BPDCN). J Clin Oncol.
2012;30(15):6578.

Roos-Weil D, et al. Stem cell transplantation can provide durable disease
control in blastic plasmacytoid dendritic cell neoplasm: a retrospective
study from the European Group for Blood and Marrow Transplantation.
Blood. 2013;121(3):440-6.

Benton CB, Ravandi F. A mind map for managing minimal residual disease
in acute myeloid leukemia. Clin Adv Hematol Oncol. 2017;15(11):859-67.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Early detection of transformation to BPDCN in a patient with MDS
	Abstract 
	Background: 
	Case report: 
	Conclusion: 

	Introduction
	Case report
	Discussion
	Authors’ contributions
	References




