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ABSTRACT

Mature plasmacytoid dendritic cell proliferation associated with acute myeloid leukaemia (pDC-
AML) is a rare haematologic malignancy marked by clonal proliferation of >2% pDCs in bone mar-
row or peripheral blood. We report a 41-year-old woman with underlying neurofibromatosis who
presented with anaemia, persistent fever, and skin lesions. Diagnostic evaluations confirmed pDC-
AML based on morphological, immunophenotypic, and genetic findings, including ETV6-PDGFRB
fusion. Despite multiple chemotherapy regimens, her disease remained refractory. She ultimately
succumbed to febrile neutropenia and pulmonary haemorrhage, with disease progression to over
80% circulating blasts. Differentiating pDC-AML from blastic plasmacytoid dendritic cell neoplasm
is crucial due to overlapping morphological features but distinct clinical and immunophenotypic
profiles. Accurate diagnosis relies on flow cytometry to highlight the absence of CD56 in pDC-AML.
Early recognition and precise characterisation of pDC-AML are essential for optimising manage-
ment strategies, though prognosis remains poor.
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INTRODUCTION

Plasmacytoid dendritic cells (pDCs) are haematopoi-
etic cells that are part of the innate immune system,
functioning as antigen-presenting cells and recog-
nised for their role as type I interferon-producing
cells 2. The cells develop from bone marrow (BM)
precursors, known as macrophage-dendritic cell
progenitors, with differentiation into monocytes,
conventional dendritic cells (cDCs) and pDCs!.
pDCs constitute less than 0.1% of leucocytes in pe-
ripheral blood 2.

Proliferation of neoplastic pDCs is very rare and
can be classified into two types: blastic plasmacy-
toid dendritic cell neoplasm (BPDCN) and mature
plasmacytoid dendritic cell proliferation (MPDCP).
MPDCP is typically associated with myeloid neo-
plasms, most frequently chronic myelomonocytic
leukaemia (CMML), as well as acute myeloid
leukaemia (AML) with monocytic differentiation
or myelodysplastic syndrome (MDS)3. Morphol-
ogy assessment, combined with flow cytometry
immunophenotyping or immunohistochemistry, is
mandatory to differentiate BPDCN and MPDCP.

Mature plasmacytoid dendritic cells proliferation-
associated AML (pDC-AML) can be differentiated
from BPDCN by the presence of an immature
myeloid population (CD341, CD1171/~, CD123 4"
and lacking pDC markers) alongside an excess of
mature pDCs (CD123 278" CD4+, CD567)3.
BPDCN is a clinically aggressive neoplasm with a
poor long-term prognosis, predominantly affecting
elderly patients. It is officially referenced in the
World Health Organization (WHO) 2017 classifica-
tion, with MPDCP identified as a differential diag-
nosis*. MPDCP is then officially referenced in the
subsequent WHO 2022 classification®. The signifi-
cance of pDC-AML remains poorly understood. A
few recent studies indicate that MPDCP-associated
myeloid neoplasms (including pDC-AML) have ad-
verse outcomes with shorter survival rates and that
it serves as an independent prognostic factor for
overall survival >°.

Given the limited information available on the diag-
nosis and outcome of pDC-AML, we present a diag-
nostically challenging case of pDC-AML involving a
young patient characterised by treatment resistance
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and poor prognosis. This case highlights the impor-
tance of considering BPDCN as a differential diag-
nosis. We hope this case report will assist haematol-
ogists in diagnosing and managing pDC-AML more
effectively in the future, with particular attention to
the treatment resistance and poor prognosis associ-
ated with the disease.

CASE REPORT

A 41-year-old woman presented with symptoms of
anaemia (lethargy, and reduced effort tolerance),
accompanied by persistent non-productive cough
and intermittent low-grade fever for three months.
On physical examination, she exhibited pallor, a
haematoma on her left cheek and swelling of the
upper gums. Abdominal examination revealed mild
hepatomegaly with no splenomegaly or palpable
lymphadenopathy. Multiple small pedunculated hy-
perpigmented skin lesions were noted on the back,
abdomen, left breast, thigh, and pubic region, sug-
gestive of neurofibromatosis (NF) related skin le-
sion. She had a significant family history of skin le-
sions described as café-au-lait spots observed in her
younger brother and three of her children.

The
(haemoglobin level of 7.0 g/dL), thrombocytope-

full blood count revealed severe anaemia

nia (platelet count of 48x10°/L) and monocytosis
(5.3x10%/L). The peripheral blood (PB) film showed
mild neutropenia with dysplastic neutrophils (hy-
pogranulation), monocytosis with abnormal mono-
cytes morphology and 15% of circulating blasts
(Figure 1). Further laboratory test evaluations, in-
cluding bone marrow aspirate (BMA) revealed a
markedly hypercellular marrow with increased of
blasts (myeloblast and monocytic precursors) and
proliferation of abnormal mononuclear cells dis-
played oval clumped nuclei, abundant cytoplasm
with long cytoplasmic projections, and increased
haemophagocytic activity. Normal haematopoietic
cells were markedly reduced (Figure 2) Flow cytom-
etry immunophenotyping identified the myeloblast
population (CD34", myeloperoxidase [MPO_/ 1,
CD13*%, CD117%, HLA-DR*, CD123%%™, CD64~,
CD14~, CD56 ) and monocytic precursors (MPO™,
CD13", CD117%, CD33%, HLA-DR', CDe4™,
CD141dim cp4tdim cp123+dim CD34~, CD567).
In addition, another population that suggest mature
pDCs is identified as CD123H0right CD4tbrisht HIA-
DR*, CD36*4™, CD34~, CD117~, CD56~, MPO™,
CD64~,CD14~ (Figure 3).

The trephine biopsy (TB) also revealed marked hy-
percellular marrow with increased of blast cells (pos-
itive for MPO, CD117, nTdT, lysozyme, and nega-

tive for CD34, CD3, CD19 and CD68). Addition-
ally, another abnormal mononuclear cell was ob-
served, characterized by oval in shapes and elon-
gated cytoplasm (positive for lysozyme and nega-
tive for MPO, CD34, CD117, nTdT, CD3, CD19 and
CD68) (Figure 4). The other immunohistochemi-
cal (IHC) markers to confirm pDCs (CD123, CD56
and CD4) were not accessible. Cytogenetic analy-
sis by conventional karyotyping revealed a normal
46, XX karyotype, with no clonal numerical or struc-
tural chromosomal abnormalities. However, molec-
ular testing using Hemavision-28N variant identified
ETV6-PDGFRB fusion gene, t(5;12)(q33;p13). Unfor-
tunately, patient refused for the skin biopsy, which
is necessary for further evaluation to confirm NF and
to rule out leukemic infiltration.

Based on laboratory and immunophenotypic find-
ings, the patient was diagnosed with pDC-AML.
She was treated with multiple chemotherapy regime
but showed refractory to treatment. Initially,
she received induction therapy with acute myeloid
leukaemia 3+7 regime (three days of daunoru-
bicin 50mg/m?/day and seven days of cytarabine
100mg/m?/day). Since remission was not achieved,
she subsequently received reinduction chemother-
apy with a regimen consist of five days of mi-
toxantrone (6mg/m2/day), etoposide (80mg/m2/day)
and cytarabine (1g/m?/day) (MEC). However, mar-
row remission was still not achieved. Due to refrac-
tory nature of the disease to these two chemother-
apy regimens and the patient’s young age, she
was treated with extensive regime consist of five
days of fludarabine (30mg/m?/day) and cytarabine
(2g/m?/day), granulocyte stimulating factor (300
ug/day until neutrophil recovery) and three days
of idarubicin (8mg/m?/day) (FLAG-Ida). Unfortu-
nately, the patient succumbed to death due to febrile
neutropenia and pulmonary haemorrhage following
the FLAG-Ida regime, with a PB film showed over
80% of circulating blast. The patient’s condition de-
teriorated rapidly, leaving insufficient time to initi-
ate tyrosine kinase inhibitor (TKI) therapy or pro-
ceed with the workup for allogeneic hematopoietic
stem cell transplantation (HSCT).

DISCUSSION

pDCs are typically a minor component of the cel-
lular composition in PB, BM, and lymph nodes;
however, they can proliferate in certain disease
states. This proliferation can be broadly catego-
rized into three types: 1. non-clonal prolifera-
tion, as seen in reactive conditions highlighting

their role in various inflammatory conditions (such
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Figure 1: Peripheral blood film shows circulating blast (red arrow) and monocytes precursors (blue
arrow) with abnormal monocytes (green arrow) describe as monocyte with convoluted nuclei, immature
appearing chromatin and small nucleoli.

Figure 2: Bone marrow aspirate. A. markedly hypercellular marrow; B-D. an increase of blast cells (myeloblast
and monocytes precursor, indicated by the red arrow), along with the proliferation of abnormal mononuclear cells
displaying oval shape and elongated cytoplasmic projection (black arrow), which suggestive of mature pDCs. Nor-
mal haematopoietic cells are markedly reduced.
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Figure 3: Flow cytometry immunophenotyping of BM aspirate identifies three populations of interest. 1.
myeloblast (blue population): CD454m/low sCC, CD34T, MPO~/*, CD13t, CD117F, HLA-DR™, CD123+4im,
CD64™,CD14~, CD56™; 2. monocytic precursor (brown population): CD45tmoderate/high scC MPOT, CD13t,
CD117*, CD33%, HLA-DR*, CD64*, CD4™4™ CD123*4™ CD34~, CD56~; 3. mature pDCs (orange popula-
tion): CD45tright/low scc cD123tbrisht CcD4tbrisht HLA-DR', CD3614™ CD34~, CD117~, CD56~, MPO ™,

CD64~, CD14™

as Kikuchi-Fujimoto lymphadenopathy, sarcoidosis,
systemic lupus erythematosus) and microbial immu-
nity (tuberculosis and toxoplasmosis); 2. clonal ma-
lignant proliferation, which occurs in BPDCN; and
3. clonal non-malignant proliferation, observed in
MPDCP 78, This broad spectrum of associations em-
phasizes the importance of pDCs as key players in
immune regulation and disease pathophysiology.

MPDCP associated with myeloid neoplasm is de-
fined as a clonal proliferation of pDCs with low-
grade morphology identified in a defined myeloid
neoplasm. It is also referred to as pDC-myeloid neo-
plasm, associated with pDC expansion and is defined
in the current WHO classification within the context
of histiocytic/dendritic cell neoplasms®. MPDCP
primarily affects elderly patients with a median age
of 69 to 72 years, marked male predominance and is
frequently associated with CMML, AML, and MDS°.
The diagnosis of AML with myelomonocytic differ-
entiation associated with pDC-AML is a rare and
diagnostically challenging entity. pDC-AML fre-
quently arises in association with RUNX1 mutation
and is defined as AML with > 2% mature pDCs
of non-erythroid nucleated cells in BM and/or PB5.
Molecular testing using Hemavison-28N revealed no
involvement of RUNX1 fusion gene in this reported

case. Instead, ETV6-PDGFRB fusion gene resulting
from t(5;12)(q31-33;p13) was detected. In contrast to
CMML, where pDCs are typically mature, in pDC-
AML, pDCs show a spectrum from early immature
pDCs (CD34™, CD303 dim/ = to mature pDCs. The
immunophenotype of mature pDCs includes expres-
sion of CD123, TCF4, CD2AP, SPIB, CD303, CD304,
and MX15.

In the initial flow cytometry analysis, pDCs may
have been overlooked due to the high presence of
myeloblasts with monocytic differentiation, which is
consistent with the diagnosis of acute myelomono-
cytic leukemia. However, the identification of a pop-
ulation with bright CD123 expression led to further
evaluation, revealing cells with markers character-
istic of mature pDCs. Correlation of BMA findings
with flow cytometry results in this case strongly
suggests pDC-AML, a disease that may occur de
novo or as a transformation from CMML?. This
report indicates ETV6-PDGFRB fusion with no in-
volvement of RUNX1 fusion gene by Hemavison-
28N. However, these findings do not indicate a dis-
crepancy with the expected features of pPDC-AML, as
the Hemavision-28N panel does not exclude the pos-
sibility of a RUNX1 mutation, which would require

separate molecular testing for confirmation. The
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Figure 4: Trephine biopsy. A, B. marked hypercellular marrow with increased of blast cells and abnormal oval
cells with elongated cytoplasm; C-E. The blast and abnormal cells are positive (highlighted by a dark brown stain)
for MPO, CD117 (scattered) and lysozyme, and negative for CD68. However, proliferation of pDCs cannot be
confirmed by the IHC due to unavailability of CD123, CD56, and CD4 antibody markers.

predominance of mature pDCs and the presence of
ETV6-PDGFRB fusion gene, which is commonly re-
ported in CMML, raises the possibility of pDC-AML
with myelomonocytic differentiation in this patient
that may have arisen from the transformation of un-
derlying CMML.

In pDC-AML, evidence of a clonal relationship be-
tween the myeloblasts and the proliferating pDCs
was demonstrated by shared immunophenotypic
features on flow cytometry (Figure 3) and the
presence of the ETV6-PDGFRB fusion within the

leukemic population, which has been described in
association with both myeloid and pDC lineages.
These findings, along with the co-occurrence of AML
and mature pDC proliferation, supported the inter-
pretation of a shared clonal origin. While the ETV6-
PDGFRB fusion is recognized in various myeloid
neoplasms, including CMML and atypical CML, its
presence in pDC-AML is considered rare. However,
genomic aberrations involving 12p/ETV6 have been
identified in BPDCN cases, further supporting the
notion that ETV6-PDGFRB fusion can be implicated
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in both myeloid and pDC lineages 1.

To date, no published case reports have documented
the co-occurrence of pDC-AML with the ETVe6-
PDGFRB fusion gene in a patient with a diagno-
sis of NF. A definitive link between NF and either
pDC-AML or the ETV6-PDGFRB fusion gene has
not been clearly established. Although the patient
exhibited a skin lesion suggestive of NF based on
physical examination, the diagnosis was not for-
mally confirmed through genetic testing or biopsy
in our setting. NF is known to increase the risk
of developing certain blood cancers, particularly ju-
venile myelomonocytic leukemia (JMML) and other
myeloid neoplasms linked to RAS pathway muta-
tions 12,

Distinguishing BPDCN from pDC-AML is critical
for accurate diagnosis and effective management.
Unlike BPDCN, which is characterized by aggres-
sive clinical behavior and frequent skin involvement,
pDC-AML typically demonstrates distinct clinical
and pathological features. While skin lesions are
present in up to 90% of BPDCN cases, pDC-AML
is less frequently associated with skin involvement
(approximately 25% of cases). Skin lesions in pDC-
AML are attributable to either pDC or myeloblast in-
filtration 3. Unfortunately, the patient refused the
skin biopsy, preventing definitive histological con-
firmation of whether the skin lesions were related
to NF or due to leukemic or blastic pDC infiltration.
This limitation may have impacted the diagnostic as-
sessment of this patient. However, findings from PB,
BM studies, and flow cytometry supported the diag-
nosis of pDC-AML. Nevertheless, based on physical
examination, the skin lesions appeared more sugges-
tive of NF-related skin lesions. Other clinical fea-
tures of BPDCN include generalized lymphadenopa-
thy and/or hepatosplenomegaly, which are often
prominent but were absent in this case report.

The overlapping morphological features between
MPDCP and BPDCN often make definitive differ-
entiation challenging. A thorough evaluation and
interpretation of immunophenotyping are essential
for distinguishing these entities. Both BPDCN and
MPDCP involve clonal proliferation of pDCs, yet
they exhibit distinct immunophenotypic profiles and
clinical presentations'*. BPDCN cells typically ex-
press CD4, CD56, CD123, HLA-DR, TCL1, and TCF4,
while lacking lineage-specific markers for B cells
(e.g., CD19), T cells (surface and cytoplasmic CD3),
and myeloid cells (e.g., myeloperoxidase). Notably,
CD56 expression is a hallmark of BPDCN and serves
as a key distinguishing feature. Conversely, mature
pDCs associated with MPDCP are positive for CD4,

CD123, CD303, HLA-DR, and TCF4, but lack lineage-
specific markers and do not express CD5613. The
absence of CD56 expression in MPDCP provides a
critical criterion for differentiation from BPDCN.
Flow cytometry and IHC staining are both effec-
tive techniques for evaluating cellular immunophe-
notype. Flow cytometry is widely accepted as a
sensitive and reliable method for identifying pDCs,
particularly when interpreted alongside clinical and
morphological data. In this case report, although
TB could not confirm the pDC proliferation due
to the absence of IHC markers such as CD123
and CD56, flow cytometry clearly identified mature
pDC proliferation (CD123107%8  CD4*Pright HLA-
DR*, CD36*9™ CD34~, CD56~, CD117~, MPO ™,
CD64~, CD147) as illustrated in Figure 3, support-
ing a diagnosis of MPDCP rather than BPDCN. De-
spite this limitation, the diagnosis of pDC-AML was
favored over BPDCN based on several factors: the
predominant involvement of the bone marrow and
peripheral blood with myeloid blasts, the lack of
overt blastic morphology among the pDCs, and the
absence of a characteristic CD56%/CD123" blastic
pDC population with high proliferation indices on
flow cytometry. Table 1 presents the immunophe-
notypic characteristics of pDC-AML, BPDCN, and
CMML.

This case illustrates the aggressive nature of the dis-
ease, characterized by poor prognosis and treatment
resistance to multiple chemotherapy regimens in a
patient with pDC-AML, as reported in a previous
study 1°. Another previous study reports that AML
patients with pDC infiltration showed a higher num-
ber of marrow blasts and shorter survival times,
which is correlated with a poorer prognosis for AML
patients®. The patient did not respond to initial in-
duction therapy with the standard AML 3+7 regimen
or the subsequent MEC regimen. As a result, the
FLAG-Ida protocol was initiated, aiming to induce
remission through intensive chemotherapy. This ap-
proach aligned with established guidelines for young
patients with aggressive or refractory disease. How-
ever, despite intensified treatment, the leukemia re-
mained unresponsive, leading the clinical team to
consider allogeneic HSCT as the most viable curative
option, given the patient’s young age and high-risk
features.

A key finding in this case was the presence of the
ETV6-PDGFRB fusion gene, a potentially targetable
genetic alteration in myeloid malignancies, which
can be sensitive to targeted therapy with TKIs like
imatinib1®. Unfortunately, the patient’s condition
deteriorated rapidly, and there was insufficient time
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Table 1: Comparison of immunophenotypic markers in pDC-AML, BPDCN, and CMML®

Marker Expression

CD45
CD34
CD117
TdT
CD123
CD56

CD4

HLA-DR

TCL1

CD303 (BDCA-2)

CD43

CD14

CD11c

MPO

CD33

CD13

Myeloid
precursors

++
++

+/-

+
++
+/-

+/-

pDC-AML

BPDCN CMML
pDC
++ +/- +++
- - -+
+++ +++ +/-
+/- +++ +/-
+/- ++ ++
+++ +++ +++
-/+ ++ -
+/- +++ -
+ + -
- - +++
- - +++
- - ++
- +/- ++
- - +++

+++: bright, ++: usually positive, +: can be positive, +/-: variable, -/+: rarely positive, -: negative

to initiate TKI therapy or secure a suitable donor
for HSCT. This case highlights the urgent need for

early molecular testing to identify targetable mu-

tations promptly and facilitate timely referral for

HSCT when indicated.

However, no functional studies were performed to

directly evaluate resistance mechanisms such as

drug-efflux protein expression or downstream sig-

naling activation from PDGFRB, which could ex-

plain the disease’s refractory nature.
study found that AML with pDC infiltration ex-
hibited moderate sensitivity to the standard AML
chemotherapy regimen and low sensitivity to vari-

A previous

ous other chemotherapeutic agents, suggesting this

may contribute to drug resistance and disease re-

lapse®.

ing, such as RUNX1 mutation analysis or advanced

Additionally, no further molecular test-

molecular study (e.g., next-generation sequencing)

to identify other mutations associated with disease

aggressiveness or treatment resistance, was per-

formed due to resource limitations at our center.

We agree that further genomic profiling could of-

fer valuable prognostic and therapeutic insights, and

this will be considered for future cases.

The potential impact of pDC proliferation on the
immune microenvironment, including secretion of
type I interferons and other cytokines, is recog-
nized as a relevant factor in disease biology and po-
tential treatment resistance. Xiao et al. observed
that pDC expansion in RUNX1-mutated AML in-
cludes secretion of type I interferons and inflam-
matory cytokines, which may contribute to shaping
the immune microenvironment and potentially im-
pact treatment response, although further mechanis-
tic studies are needed 3. However, in this case, func-
tional immune profiling and cytokine measurements
(e.g., IFN-o¢ levels) were not available in our in-
stitution’s diagnostic repertoire and therefore were
not assessed. While we were unable to evaluate
these aspects directly, emerging evidence suggests
that pDC expansion in myeloid neoplasms may con-
tribute to immune dysregulation and leukemic per-
sistence, which could have been a factor in this pa-
tient’s aggressive clinical course.

CONCLUSIONS

The findings in this case emphasize the importance
of integrating morphologic assessment with flow
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cytometry immunophenotyping and immunohisto-
chemistry for accurate diagnosis. The coexistence
of an immature myeloid population (MPO™, CD34 ™,
CD117", CD123%4im  and lacking pDC markers)
with mature pDCs (CD123 278 CD4t, CD56 ™ )isa
hallmark of pDC-AML. Recognizing the characteris-
tic immunophenotypic and clinical features of pDC-
AML allows differentiation from BPDCN and other
myeloid neoplasms. Given the poor prognosis and
treatment resistance associated with pDC-AML, fur-
ther research is needed to better understand its biol-
ogy and optimize therapeutic strategies. This case
underscores the need for heightened awareness of
pDC-AML among haematologists and pathologists
to facilitate earlier diagnosis and tailored manage-
ment approaches.

ABBREVIATIONS

pDCs:
marrow, MPDCP: Mature plasmacytoid dendritic

Plasmacytoid dendritic cells, BM: Bone

cell proliferation, CMML: Chronic myelomono-
cytic leukaemia, AML: acute myeloid leukaemia,
MDS: myelodysplastic syndrome, pDC-AML: Ma-
ture plasmacytoid dendritic cells proliferation asso-
ciated AML, WHO: World Health Organization, PB:
Peripheral blood, BMA: Bone marrow aspirate
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